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In particular, the compounds of the present invention were found to inhibit

tyrosine kinase enzymes, also called tyrosine kinases. Tyrosine kinases are a class of

25  enzymes, which catalyse the transfer of the terminal phosphate of adenosine
triphosphate to the phenolic hydroxy- group of a tyrosine residue present in the target .
protein. It is known, that several oncogenes, involved in the transformation of a cell
into a malignant tumour cell, encode tyrosine kinase enzymes including certain growth
factor receptors such as EGF, FGF, IGF-1R, IR, PDGF and VEGF. This family of

30  receptor tyrosine kinases and in particular the EGF family of receptor tyrosine kinases
are frequently present in common human cancers such as breast cancer, non-small cell
lung cancers including adenocarcinomas and squamous cell cancer of the lung, bladder
cancer, ocsophageal cancer, gastrointestinal cancer such as colon, rectal or stomach
cancer, cancer of the prostate, leukaemia and ovarian, bronchial or pancreatic cancer,

35  which are examples of cell proliferation disorders.



Accordingly, it has been recogni sed that the selective inhibition of
tyrosine kinases will be of value in the treatnent of cell proliferation
rel ated di sorders. Support for this viewis provided by the devel opnent of
Her cepti n( r WqMe@staiZumab) and G eevecTM (i matini b mesyPatr/@p200$1es6600r st
exanpl es of target based cancer drugs. 25 Herceptin (Trastuzumab) is targeted
agai nst Her2/neu, a receptor tyrosine kinase found to be anplified up to
100-fold in about 30% of patients with invasive breast cancer. In clinical
trials Herceptin (Trastuzumab) proved to have anti-tunour activity against
breast cancer (RevAmordingly, .ithas Bbvwesogeisedathat thSsebectivdnhiditionDf kyesdinee ki nase
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Furt her suppogxampi, @lww%ymtahelbdwm@b risatai goted tapainst E@-’abcle@etwmsmeﬂ(ylascsl ne

ki nase i nhi b{ﬁcﬁrﬁb]) SReGHhHRLY a)étl@é éﬁﬂﬂ'a%f?éty}d%ﬁle%ﬁ%ﬁ}eéeﬂt 1ﬁtvﬂ¥1ﬂll§ alpude mice

of transpl ant éd carg nomas_sich nanmgt rci noma_or _human
squanous cel | PRISRIE WG paronicRBYg! ‘é&ﬁ“w lqukpemigy (- Md-) 37d 15%xq e gF aquipatisiisyr e,
1992, 17, 119ith éanalyﬁxphslﬂamemaenm@ R&lmrceahaldﬂlée@écem(mmnﬂﬁﬁes latgr e has

been consi ger %lw%%% lnée%[agilar efﬁfacg{n / ﬁ’ilel'l\llleilga? rrtla Effec%s tga(l]t"f%is t0,a éro%/ 3%‘?’18}6 he EGFR

receptor. For ex i BOdIes | ul ar
domai n of EG:Roatheomuemsgmnnahupem ofatassags eff this agent lhnmghghacailtnalxtmd (al so

cal led (€225, gm 1K) FRR N, haw/eé&&e\/ms iPPSH RYg 44lo ﬂlem?ems&%a mg isin
Phase 11 clinjcal” trials nt of SXBera cancers,

several proni %}/4?@ Nor &reﬁipnal?@w@rgw i %dglomaet Oh Ay b&yaﬁtneéwaseﬂ@blatt?rve| y
speci fi c i nhi fortleosicaiyeldgendoSiddkieniias) 2000, KHiCiaslevest. ¢05,180w wel | advanced in
clinical ials, The AstraZeneca conmpound ZD1839, which is now called

| RESSA(r) "and approved for the treatnent of advanced non-snall-cell |ung
cancer, and the OShyrGenwppetis/aRess e thegleponsiationthat/GGE regppteryrosing sinaseal | ed

Tar cevaTM (er |nivitois bapemﬁb@ryeau&mma tHEBng\em 1@fatﬁy1ﬁ@%délﬂﬁdefb$ tra®Pu@teal cancers
in human 35 clinical tria nco ene toﬂf (ﬁ'&o devel opnent

S
of small nol etAF'BO™E P‘EJ%?SHE’"I(?F r‘r‘&‘&?‘ﬁ ﬁ‘?rﬁ‘f‘?’B?% H‘m‘E‘ih’FrB
anti - angi Ogen(REva:g.ebyt"ER BOfe Jr. Mrogoefke Future, 1992, 17 119) As a consequence, to

25  treat different cancers there has been considerable interest in the development of drugs
that target the EGFR receptor. For example, several antibodies that bind to the extra-
cellular domain of EGFR are undergoing clinical trials, including Erbitux™ (also called
C225, Cetuximab), which was developed by Imclone Systems and is in Phase III
clinical trials for the treatment of several cancers. Also, several promising orally active

30  drugs that are potent and relatively specific inhibitors of the EGFR tyrosine kinase are
now well advanced in clinical trials. The AstraZeneca compound ZD1839, which is
now called IRESSA® and approved for the treatment of advanced non-small-cell lung
cancer, and the OSI/Genentech/Roche compound OSI-774, which is now called
Tarceva™ (erlotinib) , have shown marked efficacy against several cancers in human

35  clinical trials (Morin M.J., “From oncogene to drug: development of small molecule
tyrosine kinase inhibitors as anti-tumour and anti-angiogenic agents, 2000, Oncogene
19, 6574).



19, 6574). WD 2006/ 061417 PCT/ EP2005/ 056609 3 In addition to the above, EGF
receptor tyrosine kinases are shown to be inplicated in non-malignant
proliferative disorders such as psoriasis (Elder et al., Science, 1989,

243; 811). MO rs6eher7ef ore expected that inhibitors of EGETEYHEs/He@pt or
tyrosi ne kinases will be useful in the Xreatnent of non-nmalignant diseases
of excessive 5 cellular proliferation such as psoriasis, benign prostatic
hypertrophy, atherosclerosis and restenosis. It is disclosed in

I nternational Patent Application W96/33980 and in J. Med. Chem 2002, 45,
3865 that certain In additibh trothe atiwye i EGE redepyer thepsiot kinases areishown toee nay be
useful ' as | NgHLA & Rh-hlpAsl BRI ARRSARR BoP A SRULAEIRL foie ECE type

receptor tyrosine 10 kinases. Unexp 'y found t Qui nazol i ne
derivatives obcignee i988<2di B¥lar Fi ‘Qerefoi‘) e’%Pﬁ%{Fd Q‘P‘e‘“@‘lbﬂ?réf’&ﬁ@lz LPedEeRf ur e show
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in the manufactu fremts 11 ferative
rel ated di sord@rrssteﬂpmss i nvention concer ns corrpounds of fornmula (I) z 3 Rl
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represents - Casiflkibiyts of tyrdsiheXadaseeimd in am@ilalﬁﬂltlh’wEGElype @&bptokiytosine

- Cl- 5al kyl 5 1

_C1- 6al kyl'® NEI—ké% & U§"l%ﬂ%@¥:it @%F@Fw“l‘ Qﬁ@‘%’ﬁg}d% ﬁ%sk‘%%f RRERYIPTS |

Cl. 6al kyI CO- (i) thekark different [mistrpetnteys owm@ve@rmmkmase inibitory @tmty

1-2al kyl -CO-NH-CR "R "-CO-, 30 -Cl-2al kyl - CO-NR 20- C1- 3al kyl - CO-,

-Q . 2al kyl - NRIt 1slacco <2im(g:8 al}lll_(i)_b%ét gfatLel:( gresent invention to provide further tyrosine kinase
inhibitors useful in the manufacture of medicaments in the treatment of cell
15 proliferative related disorders.

This invention concerns compounds of formula (I)

20

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

stereochemically isomeric forms thereof, wherein

25  Zrepresents NH;
Y represents -Cs.alkyl-, -Cj.9alkenyl-, -C;.salkyl-oxy-C,.salkyl-,
-C,.salkyl-NR '*-C, salkyl-, -Cy.salkyl-NR'-CO-C salkyl-, -C;.¢alkyl-NH-CO-,
-NH-CO-C¢alkyl-, -CO-C.7alkyl-, -C, 7alkyl-CO-, C,.¢alkyl-CO-C_galkyl,
-C1.2alkyl-NR?-CO-CR'*R'7-NH-, -C, ;alkyl-CO-NH-CR ¥R "°-CO-,
30 -C2alkyl-CO-NR*-C | 3alkyl-CO-, -C, ;alkyl-NR*'-CH,-CO-NH-C  salkyl-,



WD 2006/ 061417 PCT/ EP20115/ 056609 4 -NR22- CO Cl _3al kyl - :

-ClL. 3al kyl -NH-CO-Het' 0-, C _2al kyl -CO- Het21-CO-, or -Het 22

-CH2- CO-NH CJ. 3al kyl -; X' represents 0, -0-Cl2al kyl-, -ON=CH, NR' or
-NR'- Cl. 2al M0 2006/p6141§ particul ar enbodi nent X represenPSTEP200§OIEI02al Ky -
or NR'-Cl.2alkyl; 5 X2 represents a dirfect bond, Ctzalkyl, 0, -0-Cl_2al kyl -
CO -COd.2alkyl-, -0-N=CH , NR12 or NR12-Cl.2al kyl-; in a particular
enbodi ment X2 represent s a direct bond, -0-, -OC-2alkyl, -COCl. 2alkyl -

or NR12-Cl. 2al kyl - represents hydro en, i‘lﬂg hal o or hydroxy,
preferably hal o] -Nlﬁé GQFir-sblehNT-hy gk iNH G et -hGil 8lkyhg@r By ;CO-, or

hydr oxycar bonyl - ,Hem(ﬁltz_(tj@lpkm Mp}qrbonyl , Het 16- carbonyl , Cl_aal kyl -
Ogo-

C2. 6al kynyl - rs5, Het dlh dr ts hydr ogen, cyeno,
Gapd SN SRR SRR RN S

hal o, hydroxy, foy
with hal o, or R3embq]i’imsr&ﬂ¢ Se;ﬁhsealalﬂgy(]) csuiﬂkyumNEH GMzhlhylone or where

ossible t t f r 1
Pepresent sgﬁr%ng%péfg?tiypgidtb kfeifﬁ@ket?o%‘lc 5& r&l@ g)r@elgeﬁl lJgtiic(lb Ea?kﬁl oxy
substituted wit hNBné)fgiR \Méez@ Yrolsd prdcy ammmdlmeme?( Japstents getiteat b§é¢’ect ed
from hydroxy-, hah9.0- C%al?’cﬂ Jo0-exatkyl-Gr Niet-ky lagy; Cl4al kyl oxy-,

NR37R38- car bonyl o car bonyl ox 0-car bonyl -,

Het 3- car bonyl R e'%%?rgs Bydyozepy CYRS: gglo OF%qu'r%’fYr’ngeﬁ?bé?ﬁ &r ogen,

hydr oxy- Ct . 4aRE;ebfescms IGHregeh koyhno, BBloR8/draxyr leglesdysartthybcycl oal kyl ;

Het 6- car bqpy! t po 9-OX 0NV 11,1

Het 10- sul ?gnyl e aYkX%%g%caﬁ%onyafm%mn%'fm?l d@fé%%igl yl }{gtn‘ioﬁocar bonyl -
nmono- or di (C1. 451 Pﬁﬁlofﬁnﬁocar bonyl substituted w th Cl4al kyl sul fonyl -; or
Cl1. 4al kyl car b@Aydpraggts ﬁmbgeyi @db(sﬂthbuﬁﬁﬂ))w, fdﬁn?lnelgallkoﬁtw €, 5dilbgd i tuent S

selected 25 fro 4al k ul fo 30X
represents Cl. 4aEP<§ﬂllk°§ﬁbs Ftﬁﬁﬁegﬁ'n%h?lﬁ %ﬂ% e lﬁ%lb‘étsF?SﬁLuzet Ewith cI’%clr ed from
Cl. 4al k | sul fon wvhemlm@mcﬁcwmmmcauhmuuents)scle@eﬂ fmm kydrogrdsdat ox Y Y Y Y-. Y

Y-, aminqggar IRG?éé)lrescntb)‘.g‘r@?%rkgoxﬁabli)’alll&’fé&y* 1@&%&%&15@%&@10%&6&‘&%& and

Het'l; RO repre dr ogen 4al kyl - resents Het4 or
Cl- 4al kyl - subst ?”f PE?:IOWI?%C ?f?PS'B[iItR’? I°§H‘Pfeogr"}w“uemsﬂ@le?té‘ggé@éﬁ X¥yBlegen,
Cl. 4al ky] - or ClCAallg¥dxyax3»alRylbong| salkyRk-, n\e@ﬁéi&,enb@ynm@r agen, Cldal kyl -
C1. bal kyl oxycar bopyl 1 90 CR7RBIKPRIXGGAN IO oS RS Wt fleRheny!
R’ represents hydrogen, hydroxy-C_4alkyl- or C, 4alkyl;
20 R® represents Cs.¢cycloalkyl; Hetﬁ-carbonyl-; Het7-aminocarbonyl-; Het®:
Hetg-oxycarbonyl-; Hetlo—sulfonyl-; Ci.alkyloxycarbonyl;
mono- or di(C;.salkyl)aminocarbonyl-; mono- or di(C;.4alkyl)aminocarbonyl
substituted with C,_salkylsulfonyl-; or
Ci.salkylcarbonyl optionally substituted with one or more substituents selected
25 from Cj_4alkylsulfonyl, hydroxy- and C, salkyloxy-; or
R® represents C.salkyl substituted with one or more substituents selected from
Ci.salkylsulfonyl-, NRZR%, aminocarbonyloxy-, C_salkylcarbonyloxy-,
aminocarbonyl-, hydroxy-C).salkyloxy-, C;_salkyloxy-C)_salkyloxy-, and Het'';
R’ represents hydrogen or C_4alkyl-;
30 R'%represents Het* or C;_4alkyl- substituted with C;.salkylsulfonyl-, ;
R'' represents hydrogen, C,alkyl- or Cy.4alkyl-oxy-carbonyl-;
R'? represents hydrogen, C.salkyl-, Cy.¢alkyloxycarbonyl- or C.salkyloxycarbonyl-
substituted with phenyl;
R" represents hydrogen, Het'*-C|_salkyl, C,.¢alkyloxycarbonyl optionally substituted
35 with phenyl or R" represents Ar®-sulfonyl or Het**-C, salkylcarbonyl; in particular
morpholinyl-C,.salkyl;



R13 represents hydrogen, Het14-Cl. 4al kyl, C, . 6al kyl oxycarbonyl optionally
substituted 35 with phenyl or R13 represents Ar6-sul fonyl or

Het 24- C1. 4al kyl carbonyl; in particular norphol i nyl -C1.4alkyl; W

2006/ 061417 WOWE#MAOUS5/ 056609 5 R14 and R15 are each i n@€p&RUSMDIoHIsel ect ed
from hydrogen, Cl.4alkyl, Het' 5-Cl.4d kyl- or Cl4al kyl oxyCt_4al kyl-; R 6
and R17 each independently represents hydrogen, Cl.4al kyl or Cl.4al kyl
substituted wth hydroxy-, C3. 6cycl oal kyl or phenyl; or R16 and R17 taken
together with the 5 carbon atomto which they are attached forma

C3. 6¢cycl oal kyR* IR 't arp ceshandependpaiyeplastediiron) hysisogep) Coptkiybnal |y substi t ut ed
wi th hydroxy or pReEny alkyrls ¢, ¢RKASHE, Salkyidr ogen or CI -4a| kyl, in particular

hydr ogen or td eve rticular dro re nts hydrogen
or Cl. 4al kyl mi% n‘}/“ﬂaﬁ ?%BI‘@ Wﬁ'ﬁ Jepretsnt SrPé(E 'i‘ﬂkw‘icl* @@W&@ﬁ?tg Hydr ogen,
Cl - 4al kyl, Het 23wh hytidoy}<@s. &;a:tyciyhlkylmr phR&l; meﬁr‘ emdrRt 'Stakentogaher with the

di (Cl. 4al k)f(l )a Q%R&I’J,ﬁg]!nlwm&ﬂg%(}%y% ?étf’?‘petd'fg%k%cye“?%@' tuted wi th hydroxy,

pyri m di ny am ne or énts hydro en or

Cl - 4al kyl ~opt |Ro napqeynm&qgsmre@l wkvkpmyenlbﬁyb%mute@Hmayckgxmy)he

represents Cl M%Faeben&myuﬂjgeﬂ bYC SHRSL, irf phrt@sh1 At o fac Peyhyl, évdn fh@fekyl oxy or

Het 25; R23 may a resent hydrogen when R16 and R17 taken together with
the carbon at onPEH YA rotgﬁ’é’y are attached forma C3_(,cycloal kyl; R25 and

R26 each i ndeRéheprmsdngs hydmgmenft?ula;kdr ogenticul@ hidbgenl ar n@ithydal kyl sul fonyl

am nocar bggyl 2 r@?tg&ntsq{ydﬂilgér% }(ﬂyﬁé 49&?1%5}99,3/1 or Cl.4al kyI car bonyl

20 Cl. 4al kyl oxyca uted Wi th one or
substituents sel &tréﬁeﬁr“&rﬁ“‘mo Q?éill( Pf’é]@l B‘h‘}i’l' 143]*)‘/5?969%)13’1‘&980@”}'4& kyl oxy-,
IC n palrt( | f:ul ﬂ R2|5utﬁﬂdnedﬁaax lﬁ_,tﬂfdi.yl emglpaitxﬂemynz@mheslem,t4amymggen Cé 4a: kyl,
| . 4al kyl su yl - 1 noca am nocar bony or
Cl. 4al kyl car bg{:yﬁep;esﬁﬂ%g}ygﬁo&e% é‘ lé‘i%‘ (?gl(%a lé/nsH%Sglﬂ(t 3@ %%%2 hydr ogen,
.4dal kyl , Cl . 4allclsyddofyony! - 25 ami nocar bonyl -, nono-

d Cl. 4al | l onyl -
Cll g < ky? ?ﬁb)s?ﬁ @ﬁ&@gn&@%%%]e&g?ﬁ%g@ﬁ%&ﬂm hydrm&? éli%lhs%%gg%ﬁrep nyl - or

dtuents
d _4al kyl sul fonyl th/ Qsepresenh fy e@d’m@%o ?ak?rbtt"g?th‘?fé’@th POARABNds of
formula (1) vvheratolmtldat}ﬁc}rtepyaseunztcaecafolﬁﬁtael3@q¢waﬂcysel ected from

nmor phol i nyl , pRj2p b [ i t | i nyl
substituted 3 ;ﬁ}d% b?ﬁ%b%l% éfgjr%ljleseggtﬁ)@?%g & 8“@2&1?9 g ependent | y
represent Cl- 4a|am0§mb@r@ﬂrynwnomﬁdﬁ€mmllb®mwmcarhmvdr Cmallgilc(a(ponyl-
1. 4al kyl') agi noc ard?QaﬂWloxycarbonyl or C;.salkyl substituted with one or more substituents

selected from Cj.qalkylsulfonyl-, hydroxy- and C,_salkyloxy-, in particular R* and

R? each independently represent hydrogen, C;.salkyl, Cy.salkylsulfonyl-,
aminocarbonyl-, mono- or di(C,.salkyl)aminocarbonyl- or C, 4alkylcarbonyl-;
R and R® each independently represent hydrogen, C, salkyl, C,.salkylsulfonyl-,

25 aminocarbonyl-, mono- or di(C,.4alkyl)aminocarbonyl-, C, salkylcarbonyl-,
Ci.qalkyloxycarbonyl- or C;_4alkyl substituted with one or more substituents
selected from C.4alkylsulfonyl-, hydroxy- and C,_salkyloxy-; or for those
compounds of formula (I) wherein Het represents a heterocycle selected from
morpholinyl, piperazinyl, piperidinyl,pyrrolidinyl or thiomorpholinyl substituted

30 with NRZR?’-C; salkyl said R”’ and R?® each independently represent
Ci.4alkylsulfonyl-, aminocarbonyl-, mono- or di(C,.salkyl)aminocarbonyl-,
Ci.salkylcarbonyl-, C,.salkyloxycarbonyl- or C;.salkyl substituted with one or
more substituents selected from C,.4alkylsulfonyl-, hydroxy- and C,.salkyloxy-;

R® and R* each independently represent hydrogen, aminosulfonyl, aminocarbonyl,

35 mono- or di(Cy.4alkyl)aminocarbonyl-, mono- or di(C;.salkyl)aminosulfonyl-, or
C,.4alkyl- optionally substituted with one or more substituents selected from
NR*'R*, C,.salkylsulfonyl, aminocarbonyloxy-, hydroxy-, C,.salkyloxy-,



Cl . 4al kyl car bonyl -, C -4al kyl oxycarbonyl - or Cl-4al kyl substituted with one
or nore substituents selected from CL. 4al kyl sul fonyl -, hydroxy- and

Cl - 4al kyl oxy-; R29 and R30 each independently represent hydrogen,

am nosul f ony¥Q 2@ediéar bonyl , 35 nono- or di (CL. 4al kyl ) ETABLEF/BBHOY| - |

mono- or di (Cl. 4al kyl ) am nosul fonyl -, dr Cl4al kyl - optionally substituted
with one or nore substituents selected from NR31R32, C1.4al kyl sul fonyl,

am nocar bonyl oxy-, hydroxy-, Cl-4al kyl oxy-, WO 20061061417 PCT/ EP2005/ 056609
6 am nocar bonyl - and nono- or di (CL4al kyl )am nocarbonyl -, or

Cl . 4al kyl oxycar bemylocarberybrrmid Inyonsubrati (G wtlled)awiindeatborylgror nor e substi t uent s

sel ected from ht‘}l_ﬂa@l(}}foxgg%rlbélﬁjsl égtlicgfﬁﬁy %ﬁgﬂvm@td?ﬁlﬂlolﬁé{ b tibfeQU¥dtityenselected

Cl . 4al kyl car bonyl "optio0 stitute one or nore substituents
sel ected 5 fromiRydRERrY, Catlkyloxkyangy«alkdspliondaloky| sul fonyl -; R31 and. R32
each i ndependent [Cy ,dlledagtsoaRt oppalilygabstitétdd wah Ky or ridre deblslibuibdicedl -,

am nocar bopyl -, ng- .or di{d,, 4al kyl )am_pnocar.baonyl -, Cl -4al kyl carbonyl -,
Cl. 4al kyl ogycar bgrﬁwczlydf)or"yacg'éﬁlké?xyéé‘basel"taﬁﬁygsaff ny?'h one or nore substituents
sel ected fromRH andd’keach indepangently rhigrdseoklyydragan, Claaliylk Gi-eigylsulfonyR33
represents hydr Ogﬁxmo@&bgﬂ-?%M&-;ozg'aﬁéf. aﬂm)mkagg@yﬁ@b%h@wamﬂﬂ o

am nocar bonyl -, m)ncf- or EEgi (CL4al kyl ) am nocar bony “4al kyl car bonyl -,
Cl4al kyl oxycar bofy#akexycesPamylign Ciadlk¥sphstitutes Wil fneqrs &g subshitientspst i t uent s
sel ected from ClL4elédead faath 0ppatkylsulfoliyld hodnsxy-amd Chaldhadigyl oxy-; 15 R35
represents  hygsogen Lkyl; .represents Cl al kyl sul fonyl -,

am nocar bz‘ﬂw ?{,3 ngrﬁ%eﬁ[soh%‘%gf?gc.‘zf?i%’(l ) am nocar bonyl -, Cl - 4al kyl car bonyl -,

Cl . 4al kyl oxyc& bepsgsentsdy:.salkylaulfany|-, amibacartonylednetiot B one or nore substituents

cach. i ndependent 1B e Lot 12
each i ndependen represen drogen -4a : ul f onyl. -

or Cl-4al kyl sub w%“@ﬁé‘gb%“fﬁ%‘ %ﬂborgror mﬁ’Feesugf}B‘é%‘fStsﬁ@ﬁthﬁgé’i @c‘?‘%&lsﬁ(ﬁ%’

Cl . 4al kyl sul f onyl, hydrbwyd and ¢+ sadkytbx@h 4al kyl oxy-; R39 and R40 each

i ndependeng.| y ppe t ] f ., am nocarbonyl, nono- or

di (Cl . 4al ET)S/I )%’%@’??ﬁ'@oﬁ?ﬁg?‘?mb@m@ di (Cl - 4al kyl ami nosul fonyl -, or 25
Cl- 4al kyl -~ sulfst iepsents GusplkYlsuéonyl- arpipecaiop¥l imeenPs sel ect ed from NR31R32,

CL4al kyl sul f onyl di(@manedamieoxbeny- C; hydiamnyl- @, 4akidyk@iponylasi nocar bonyl -
and ono or R IR BEER e Bl g L P LIRS onl 1
, hydroxy- and C; jalkyloxy-;

20 R andR*®each independently represent hydrogen, C,.4alkyl, C.4alkylsulfonyl-, Het'?
or Cj.salkyl substituted with one or more substituents selected from
Ci.salkylsulfonyl-, hydroxy- and C;_salkyloxy-;

R* and R® each independently represent aminosulfonyl, aminocarbonyl,
mono- or di(Cj.salkyl)aminocarbonyl-, mono- or di(C,salkyl)aminosulfonyl-, or

25 C;.salkyl- substituted with one or more substituents selected from NR3lR32,
C.4alkylsulfonyl, aminocarbonyloxy-, hydroxy-, C;.salkyloxy-, aminocarbonyl-
and mono- or di(C;.salkyl)aminocarbonyl-, or
C,.salkyloxycarbonyl optionally substituted with one or more substituents selected
from hydroxy-, Cj.4alkyloxy- and C;salkylsulfonyl-, or

30 C,.salkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy-, Cj.salkyloxy- and C;_salkylsulfonyl-;

Het' represents thiazolyl or 2-bora-1,3-dioxolanyl wherein said Het' is optionally
substituted with one or where possible two, three, four or more substituents
selected from amino, C,.4alkyl, hydroxy-C,.salkyl-, phenyl, phenyl-C, jalkyl-,

35 C, 4alkyl-oxy-Cj.salkyl-, mono- or di(C).4alkyl)amino- or amino-carbonyl-;

Het” represents a heterocycle selected from tetrahydropyranyl, tetrahydrofuranyl,
furanyl, 1,1-dioxothiomorpholinyl, piperazininonyl, tetrahydro-1,1-dioxido-2H-



from hydroxy-, C.4al kyl oxy- and CL4al kyl sul fonyl -, or 30 CL4al kyl car bonyl
optionally substituted with one or nore substituents selected from

hydr oxy-, ClL4al kyl oxy- and CL4al kyl sul fonyl -; Het' represents thiazolyl or
2- bora- 1, 3- W@2wb/a¢1yl7 wherein said Het' is optionally s®cTtEPRMseTH6M t h one
or where possible two, three, four or nbre substituents selected from

am no, C, .4al kyl, hydroxy-CL4al kyl -, phenyl, phenyl-CL4al kyl-, 35

CL4al kyl - oxy- CL4al kyl -, nono- or di (CL4al kyl)am no- or am no-carbonyl -

Het 2 represents a heterocycle selected fromtetrahydropyran I,2

t et r ahydr of ur anythiopyfanylapiperidinonyl, @geasidotyhproherepiopiyd yheregi %?é%ditl i nonyl ,

tetrahydro-1, 1- db;ﬁ?&h@l@&h&tﬂ@a@%%@@éﬂﬂﬂer LibR400 '8t %ﬁe@%suﬂenﬁs%@w& anyl ,
pi peri di nonyl , aetldln FT)\@f&\bllno ereln said Het2 is optlonally

substituted withi"OREYE r° 8‘?3' nBY¥-8Ubsti t uents sel ect ed

from hydroxy, andif©,. mlldWaﬁﬁﬁanrlmmyndwaibdmjfbnylmsnno- or
di (G _4al kiyl )ame

| s |- |1
substituted with b%ﬁ{yp%gﬁél}ag%ﬁ%ﬁt élﬂién%s%\éh ‘{Sugaqﬁﬁﬁé &Kﬁfg‘;?@&{ onay
Cl_4al kyl sul f onyNR“Rf, ﬁwékydﬁ@ifymdwmnocarhonw@w beippcarkgnyl-ané srongyror

(Cj:: (Z: ibitl IkyI ) am ngie@y mwgmmo@&bog 1_4(§I Kyl oxy- opt| onalbl %/ tsu:)sél tut ﬁd W th

a OXy- ion substituted wi one or
mor e su)t;stl %/uent ‘ghﬁy@a UOT %‘9‘&}”55914 vl H&'?I oxy- and

G . 4al kyl sul f onyCt. 4allqtox@arbkmlyktyptmaalbmuyimmpd wnmahdgrmmrbsmbstlmbmsismdtdd one or
oS Sunstd Luent ofBhGhe, Ak IAE e CireARl Y] Xy and

Cl. 4al kyl sul fony resent e selected from

nor phol i nyl, pip r@Bﬁ)’i?wbonﬂloﬁéﬁﬁadllﬁ’rﬁytl’suwtf‘ﬁly'}”ﬂb?ﬁedﬁf prre subpfitasrty issteiny | or

1, 1- di oxot h| onor ﬁbﬂ|hlyﬂfy)ky\l\bﬁxaﬂ{yl[bx§'ahﬁﬂ tehikyls@ifoh§l-ogit i onal |y substituted with
one or where rom,.Ci, 4al kyl

onCi onall's" < PR Fosgt &ﬁ?tﬁfosﬂie%66%5?@%3@%@{%2mvgragwa@tpgadwom N
Cl- 4al kyl sul f onypyrraiidinyb cEiomompdlony or, 1, bdionobiantsopholinylavit reim srid Helf is

di (C1_4al kyl ) am gg Foaslgommme@wﬁ%m%pﬁ@rgg sgnslsé twelar me&aéub%ﬁeﬁ&%ue&y& ed with

G _4al kyl oxy-, or Kyl oxycar bonyl optionally substituted with one or
nore substituent ¥8elected from hydr oxy, C1.4al kyl oxy- and
Cl_4al kyl sul f onyCr,allei- dpiiorkdly sybstiautddomish onefel imoredubytitsenisdelecte &6dmnM t h one or

nmore substituent ms?gesté agkylguﬁfgﬂlhé{-@ﬁ&?a&fon 1§%>549Mééa§3é% - %nglmfmo or

ClAal kyl sul f onyl gct'ed
t et r ahydr opyr anyﬁl(CIt@kkb’aﬁWP@F@ﬂahwr

20 C,.salkyloxy- optionally substituted with C,.salkyloxy-, or
Ci.salkyloxycarbonyl optionally substituted with one or more substituents selected
from hydroxy, Cj.salkyloxy- and C;.salkylsulfonyl-, or
Ci.salkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy-, Ci.4alkyloxy- and C;4alkylsulfonyl-;

25  Het® represents a heterocycle selected from tetrahydropyranyl, tetrahydrofuranyl,
furanyl, 1,1-dioxothiomorpholinyl, piperazininonyl, tetrahydro-1,1-dioxido-2H-
thiopyranyl, piperidinonyl, azetidinyl or 2-azetidinonyl wherein said Het® is
optionally substituted with one or where possible two or more substituents
hydroxy-, amino, C;.4alkyl-, Cs.¢cycloalkyl-C.salkyl-, aminosulfonyl-, mono- or

30 di(Cj.salkyl)aminosulfonyl-, amino-C,_salkyl-, Mono- or di{C;.salkyl)amino-
Ci.salkyl, NR*R, C, salkyl-sulfonyl-C;_4alkyl- or C;_alkyloxy- optionally
substituted with Cj_4alkyloxy- or hydroxy; or

Het® represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
furanyl or pyrrolidinyl wherein said Het’ is substituted with one or where possible

35 two or more substituents selected from NR*R*, C;_salkyl-sulfonyl-C_salkyl- or
Ci.qalkyloxy- optionally substituted with vC1.4alkyloxy- or hydroxy;



furanyl, 1, 1-di oxothionorpholinyl, piperazininonyl,tetrahydro-1, 1-di oxi do-2H
t hi opyranyl, piperidinonyl, azetidinyl or 2-azetidinonyl wherein said Het3
is optionally substituted with one or where possible two or nore

substi t uent VO pBPEIPARY7- , am no, C _4al kyl -, C3. 6cycl oal kyPCTEPARF/RIEH09,

am nosul fonyl -, mono- or 30 di (G _4al ky§ ) am nosul fonyl -, am no- Cl_4al kyl -,
Mono- or di (G . 4al kyl )ami no- Cl_4alkyl, NR35R36 G 4al kyl - sul fonyl -G . 4al kyl -
or G Aal kyl oxy- optionally substituted with G -4al kyl oxy- or hydroxy; or
Het 3 represents ,a heterocycle sel ected from norpholinyl, piperazinyl,

pi peri di nyl, Heurr@mgaqen@ua heipracyele srlesjad frgme mermholinyl cpipesazinyl pipgidinylt ut ed wit h

one or where POS $irfhy8, otywaldxb]aﬂw mlaiultysbkaﬂéﬁymtlﬁuc&@b@pls@saazforwm NR35R36,
G . 4al kyl - sulfonyl - Io substituted with
G | dal kyl oxy- or @Feﬁza@ Py od Y Nheassble) Bagkudodvilh b o

represents a het eheeypobsible el @at recke Substiuems pdiaitddfydm Cpiableyl aaifonyl-,

pi peridiny fu r .

i m dazol yl , 5 i SO gan%ﬂ)()il e ﬁég&éjzo tscin?ﬁ %/@?%htedwﬁpélﬁloffg) (?rw\%erel n said
Het4 is subst.fkutr@aesxpwhswcwes g Byl PIReEBIYE more substituents
selected fromGi _143d15)Ydth18Mb1pr6h’rlyl ﬁnﬁlazﬂﬂ:hdﬁyi ipefilingladeleyh vy 1, 1Qmdii@nal |y

substituted with 4al OoX. E|e tﬁrocycl e
LB e £ Bt Bland i 5 b BT g i1

pi per azi ni nonyl , opilqmaHy dxbsyﬂu;edtveﬁrra'ﬂ;odym;lqmnozordbéclZﬂkylhampyor anyl ,

pi peri di nggyl , %E)}Lll nyl or pyrrolidinyl V\,her ein sal d Het5 is optionally
substi t ut ed W th h ani no, nono- or G Aal kyl ) -am no-, 10 Cl4al kyl,
Het 6 and Het 7 HEhch Fﬁﬂéﬁ‘éﬁﬂ@?ﬁ’ﬂ@ﬁm’fléﬁ%ﬁé@m %h erﬁ%@rsﬁ@ﬁ@ﬂgog’éﬂ%% from

pi perazinyl, pi paietidinlydr porroldiiiyl ®hetbimngaid hefeessicles &alognmulgrsmumkas are

t |1 bsti_t.ut
yar oy ani no. “Hdroey ol Bl ks BB BT bing B B S G RT.
Cr-4al kyl -; 15 Héh&alk)é@ﬂegeﬁikyl ander-edlotycl e sel ect ed from
tetrahydropyrapyre rE&Btrs%h%Qf&fyélE 3d1¥ted from detrdh RIS yRInY M RtRRArbfaYdny),

i perazi ni nonyl te rah dr o- 0-2H- r|d| nonyl|
gzgtl di nyl ory - &8 ‘f”éﬁt SIAVALS ﬁ}%‘@'ﬁi@‘wr%z&l‘ﬁo“%f%m&‘%o 331"#‘8’?\‘3‘?189 substl %lut ed
wi th ami nosul f onyhippyasryhgtgeridimoyyl, azevdioyl oo 2-aektid@bnylalheydip aaid Hec as bony| -
mono-or di (Q 4abkil) RS\ AMinolfonyRdnFecdblfyfl - optional |y

substituted with nore substituents “se om am no, nono- or
di (C . 4al kyl ) ani repno- N@@asaikyl@mm@mbyméum%ﬁwr di(Canglkd ieamimpsaorasyor
hydr oxy-, o1 4al kylax- opt@ﬂhl@o@xagtmewrm 8fdlor e sutifituents selected from
di (@ . 4alkyl)am nggrﬁ)r lrjn%gg or dl(% salkyl)amino-, NR*R*, Cy salkylsulfonyl,
aminocarbonyloxy-, hydroxy-, C;.salkyloxy-, aminocarbonyl- and mono- or
di(C,.salkyl)aminocarbonyl-, or
Ci.salkyloxycarbonyl optionally substituted with one or more substituents selected
25 from hydroxy, C,.4alkyloxy- and Cy4alkylsulfonyl-, or
C,.salkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy, C;.salkyloxy- and C, 4alkylsulfonyl-; or
Het® represents a heterocycle selected from furanyl, piperidinyl or piperazinyl wherein
said Het® is substituted with aminocarbonyl,
30 mono- or di(C,4alkyl)aminocarbonyl-, mono- or di('CMalkyl)aminosulfonyl-, or
Ci.salkyl- substituted with one or more substituents selected from NR33R34,
Ci.4alkylsulfonyl, aminocarbonyloxy-, hydroxy-, Ci.salkyloxy-, aminocarbonyl-
and mono- or di(C;.salkyl)aminocarbonyl-, or
Ci.salkyloxycarbonyl optionally substituted with one or more substituents selected
35 from hydroxy, C;.salkyloxy- and C,_4alkylsulfonyl-, or
Ci.salkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy, C;4alkyloxy- and C,_salkylsulfonyl-;



ClAal kyl oxycar bonyl optionally substituted wth one or nore substituents
selected 25 from hydroxy, C.4al kyl oxy- and ( 4al kyl sul fonyl -, or
Cl _4al kyl carbonyl optionally substituted with one or nore substituents
sel ected fVoRMBEI8KY, C . 4al kyl oxy- and G 4al kyl sul f onyCT/EP0S/PRS6E
represents a heterocycle selected from%uranyl, piperidinyl or piperazinyl
wherein said Het8 is substituted with am nocarbonyl, 30 nono- or
di (G 4al kyl ) am nocar bonyl -, nmono- or di (G 4al kyl ) am nosul fonyl -, or
G . 4al kyl - substituted with one or nore substituents selected from NR33R34,
Cl Aal kyl sul fHﬂtyIand Hefi rrgefningenspiantly represgptp ahgterocygle splqcked feppy piperazinyl,
am nocar bonyl - apig eﬂi@ﬁ)@'or pyrrélididsl %%ﬁ%hMMemgaédomubnonamy substltuted

. 4al kyl oxycar bo K (gr onalgé subst.i tfe W&{f one or aﬁ%yr‘t uents
sel ected 35 froM AYHF GO SDSHWERS pel LR N YIrOyay AP Y ’('S’FW]
C _4al kyl car bonyC, mﬂtyﬂma(llll4ylk$lubmct€t4atkelal, with one or nore substituents
sel ected from hydroxy, d _4alkyl oxy- ah’(:l“@l 4al kyl sul fonyl -; WD 2006/ 061417
PCT/ EP2005/ 056609 9 Het 9 and Het'p ea’eh/imdependently represents a

het er ocycl ¢ sg@@%g@sgnfsmngumr@z,bﬁwjor cm\cperl di nyI or pyrrolidinyl wherein
sai d heterocyg|l gs are optiona su s@%rt ute one or. nore Slfbstl tuents

sel ected frontfiydiEBEsENs %m"ﬁ%cyc EIF?}% @T%P@MPY] pipgspzigyh RPN F | 4al Ky -
and Cl . 4al kyl -; p’y_dlldldyINNhérelnEalﬂé{et iseqptiesatlytssbsBiuited widlz ond aliwioreydossidle Het 12
represents a het i.nyl i peridinyl
or P pyrrolidin R”v&?‘%%lg&gs‘%% ﬁgﬁegeﬁ&éarﬂ :flﬂ&;laﬂ F%l gﬁ)?{%ﬁ.edyw tﬁ gne or d
wher e possi bl et tRﬁﬂreﬁﬁmsrﬁf}e@r%@ﬁ?]?ﬁ%ﬁ@m%ﬂa@dtIEEPTM“E)% hydr oxy, amino or

Cl . 4al kyl -ui) Het 131f@cﬁd’oﬁﬁ@ﬂ%@h@hn@ﬁbﬁfeﬁ@ﬁﬁioﬁyl§ﬁb@fdlﬁ‘}d tEtrrmyuiFd-lr MWdec(i)- 5

pi per azi ny i oxothi.o perazi ni non eridiny
Petranydro- 1, 1- d%’éilblagxra@m’%%”’éaﬁ%nw%hs LR R P g Ry

pi perazi nyl oHepyarmi(Hat eaonlindegendenthnregdrebint 4 beteracyrld wdmpérfwanmb@holep'ﬂ esent a

heterocycl e sele 0 v 14 i
per o ot “ane AR kP L ASEATA N ORE S

one or where pos%%ll@te@%thcﬁ“eﬁbWEergBB%stqletWQrﬂr FOSBIUTEL BHIS elICE STORY dr oxy,
am no or @s. 4al kiydrotyerhfmoroe |y gsley)i s a heterocycle sel ected from pi peridinyl

O oyt ot B UGS SRS R lblins PRS0

Het represents pyrrohdmyl 2—pyrro]1dmonyl piperidinyl or hydroxy-pyrrolidinyl,
preferably pyrrolidinyl or hydroxy-pyrrolidinyl;

Het*' represents pyrrolidinyl or hydroxy-pyrrolidinyl;

20  Het® represents pyrfolidiny], piperazinyl or piperidinyl;

Het™ and Het® each independently 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.salkyl,
Cs.scycloalkyl, hydroxy-Ci.salkyl-, Ci.4alkyloxyCy.salkyl or polyhydroxy-

25 C).salkyl-;

Het* represents morpholinyl, pyrrolidinyl, piperaziny! or piperidinyl;

Ar*, Ar® or Ar® each independently represent phenyl optionally substituted with nitro,
cyano, Cjqalkylsulfonyl-, C,_salkylsulfonylamino-, aminosulfonylamino-,
hydroxy-C,.4alkyl, aminosulfonyl-, hydroxy-, C;.salkyloxy- or C.salkyl,

30 preferably Ar* or Ar® each independently represent phenyl optionally substituted
with cyano;

further characterised in that either
Y represents -Cj.2alkyl-NR?-CO-CR'*R""-NH-;

Het' represents 2-bora-1,3-dioxolanyl optionally substituted with one or where
35 possible two, three, four or more substituents selected from amino, C; salkyl,



preferably pyrrolidinyl or hydroxy-pyrrolidinyl; Het2l1 represents
pyrrolidinyl or hydroxy-pyrrolidinyl; 20 Het22 represents pyrrolidinyl,

pi perazinyl or piperidinyl; Het23 and Het 25 each i ndependently represents a
het er ocycl e @P®WeNEd!T r om nor phol i nyl, pyrrolidinyl, pi RPETEPRIFOS6692

pi peridinyl wherein said Het23 is optidRally substituted with one or where
possible two or nore substituents selected from Cl. 4al kyl, C3. 6¢cycl oal kyl
hydr oxy- Cl - 4al kyl -, Cl4al kyl oxyCt. 4al kyl or pol yhydroxy 25 Cl.4al kyl -; Het 24
represents norpholinyl, pyrrolidinyl, piperazinyl or piperidinyl; Ard4, Ar5
or Ar6 each indepenhhéh@ﬂ)yér@w&sléwvylpﬁ@hylrc1aplﬂ<vgrfélt4ﬁ1}iyls%b’s¢1i-4@lkvbdnwoth
nitro, cyano, C, .agl diﬁix- Bk §194¥iho- or Ghirfbadakdohgiul f onyl am no-,

am nosul f onyl am pea-, roxy-Cl . 4al kyl ., am posyl fonyl -, hydroxyrs,
O Gar kyl oxy- - or RerenreiekpiCrod sty plotly SibsuR st i Brent | y
represent phenyl optepmsaits krésulfsyil briHedf-Cwalkplcapema: orf ur t her characteri sed
in that either Yp# S . P .23 (= . e Lepresents
2- bora-1, SESdi 0X0 aﬁe@fe@%ﬁ{lﬁbﬁgﬁﬂo&ggﬁé{ |egll?l 1jei]cfl t%tﬁﬁ%ﬁ@sa}u%glf !:e_!g(!i gg&possi bl e
two, three, four or mll@l@utﬁémiaﬁ/(mlem-sNBeRecctaéwhozsmng warbomyloxya) kyl , WO
Doyl R sy i,
phenyl - C1_4al kyl -, a -oxy- Cl. -5 N0- or di : | )am no- or
ani no- car bonyl -; ngirggﬁeé%n&ﬁest '@f"@%%ﬁix@?a’?%ﬁ@ppnﬂbt}geﬁ)fé?l?%?‘y Subst i t ut ed
wi t h phenyl or R13 r ep€esbytoydaritinglyinfooordr diC; bk yDamBocdrabiky; cmnbonyl ; or 5
R4 represents d . 4al kyl e i P i.tpent

Ced 11 o RISy Bl 208 C, PSR oF

sel ected from d.4al ky }/ ) - _ K@J
Het 5- car bonyl oxy-, NR7RewlkyiterRenyl ©priensHy pubstituged svith-ang S jpore supgtiuentsoxy - or
Het 2-; wherein R8 represtoied fidat Cr.AKyROESTYDORYoxy- dnie C1a0kyeaFeny| - ;

Het 10-sul fonyl -;  CL. 4alkyl ox bonyil ; T Qr .
G (O aal kyl) am nocar bRy kPRGB! S“R%R@?@gﬁég 95 R PPEMISREbislyied
substituted with d _4al kgmbuiosnFi-salkybsuligyl-4 HROR ¢ ambwagtboryxiyonal | y

substituted with one orciRNgIcaHBRYIbH SHifocatBhAC G Jakyier-EL,aA31dxyl, asd f onyl
hydr oxy- and C _4al kyl o mlal;.@or R8§re>l;r esents Cle1 4al ky* sf?bsh ?ﬁtdéé{ w th one
or nore substituents set®cted from hydroxy Cl-4al kyl sul fonyl -, NR25R26

ami nocar bonyl oxy-, 1HetClregraselisl @ aulbyioyyicatbyryl optionathg sutisttaekd-with phenyl or
G _4al kyl oxy- Cl4al kyl OXK13 ’reﬁ&gms Iﬁ@-éulfl}ﬁyl or Het**-C) salkylcarbonyl; in particular

morpholinyl-Cj_salkyl; and

20 Het” represents a heterocycle selected from morpholinyl, piperazinyl,
piperidinyl, pyrrolidinyl or thiomorpholinyl said Het? substituted with
one or where possible two or more substituents selected from
Ci.salkyl- substituted with one or more substituents selected from
NR27R28, C,.salkylsulfonyl, aminocarbonyloxy-, aminocarbonyl- and

25 mono- or di(C;.4alkyl)aminocarbonyl-; or
Ci.salkyloxy- optionally substituted with C; 4alkyloxy-; or
C;.4alkyloxycarbonyl optionally substituted with one or more
substituents selected from hydroxy, C;.salkyloxy- and C;_4alkylsulfonyl-;
or Cy.4alkylcarbonyl optionally substituted with one or more substituents

30 selected from hydroxy-, Cjsalkyloxy- and C,_4alkylsulfonyl-;
or Het? represents 1,1-dioxothiomorpholinyl optionally substituted with
Ci.4alkyl- optionally substituted with one or more substituents selected
from NR*'R%, C|.4alkylsulfonyl, aminocarbonyloxy-, aminocarbonyl-
and mono- or di(C;.salkyl)aminocarbonyl-; or

35 Ci.salkyloxy- optionally substituted with C, salkyloxy-; or
Ci.salkyloxycarbonyl optionally substituted with one or more
substituents selected from hydroxy, C,.salkyloxy- and C;.salkylsulfonyl-;



Het 13 represents Cl. 6al kyl oxycarbonyl optionally substituted with phenyl or
R13 represents Ar6-sul fonyl or Het24-Cl-4al kyl carbonyl; in particul ar

nor phol i nyl - Cl- aal kyl ; and 20 Het2 represents a heterocycle selected from
nmor phol i nyl WeR@ewerithyl , piperidinyl, pyrrolidinyl or tA¢TEP2SMAEINY| said
Het 2 substituted with one or where posidible two or nore substituents

sel ected from Cl-aal kyl- substituted with one or nore substituents sel ected
from NR27R2s Cl- 4al kyl sul fonyl arri nocar bonyI oxy-, am nocarbonyl- and 25
nono- or di (G _4al kyl ) am nocar bony 4al kyl ox opti onal |

substituted with CI. 4a|%ﬁlﬁ%é§¥lcar69nyl @Eloa%llwbw%%w&gﬁpfr Ordmlieah%}/wyms
substituted with one orseRoike frofilydidxyyentdkBedyeeidd; fakguliyrdl-oxy,

Cl _4al kyl oxy- and d _4al kyl sul fonyl-; or Cl1_4al kyl carbonyl optionally
substituted with one or nore substituents 30 sel ected from hydroxy-,

Cl _4al kyl oxy- Asmgeddn thedbiegbigaldtfanifions;and herpipafferr epr esent s

1, 1- di oxot ki OTRAIB Ot ehnEhyd to%%f&@ﬁb}dbl%%%ﬂidd%ed with G .4alkyl- optionally
substituted wi h/h Qne ,of o ﬁ'ﬁ' &l fuents selected from NR27R28,
yriod ditipse i

Cl. 4al kyl sul fo am nocar bonyl - and nono- or di (Cl
4al ky1) am nocaapgﬂhlym defings S%gmandhtakwedxbmn sq@mrﬂt@dab'drycasbmatadma.ls baying t h

Cl4al kyl oxy- Y. .h one or
nore substi t ue %éﬁ ee ex%ﬁl%@ﬁ%ﬁﬁg}lgtlﬁﬂ&%ﬁ Wké

4al kyl sul fonyl e éefemﬁe%%aw% et shyin IS hydreCaponcedi b R3)ingar bony!|
optional | Mosulﬁ%ﬁﬂmt@c%wntatbmcms, r@reﬁarﬁpl@sﬁdtﬁﬂeéaﬁﬁ pré@I&sutygd from

hydr ox C 1. 4al fon use |nthefore oin
d)e/fl ni %/I ons arjldn‘ﬁ@/l%tﬁﬁ H@t%ylprgpﬁaiéﬁ Lﬂ'éy l@ﬁé’?‘il @Aﬁﬁ ®f| uoro, chloro, gbrogrgm
and i odo; - ClCZaﬂIWHefd@SStm@Shtr%E@ hianchsd Chzztlmwturatedttldr%ﬂrlv«wra@em hryvingst r ai ght
and branched G MoSPlatich! gt A6 300058 AR Suliiedi, i ehod 0 3 Car bon

atons such as exa "C1_4al kyl

defines strai dﬂethﬂwt&ngﬁ&ﬂ@ﬁhﬁlﬁﬁpﬁl g&%@é@‘é’ﬁthﬁ H}ddh%l Kon radicals having
10 from 1 150 40@@1196115 ratanh® isclode @ﬁsﬁlk&mndebeﬂngﬂeehomelbggds theatoﬂijnhvmg)@ opyl ,

lC)JUt ylal kyI1 (rjrg; P%é 2@%}55'&%%;% ’%Pg’n%}f%ﬁl 1:% &E%P%Wg? %ﬂt]%%e cgﬁ%@lﬁk?adl cal s
having from like;o 5 carbon atonms such as, for exanple, nethyl, ethyl,
propyl, butyl . qemklis meaht BETRENMEOOL Miky] abd Zhectii gk Rythdlo g ltheredf Ba\dﬁg’rﬁt hyl et hyl
and the like; carbon atoms such as, for example 1,2,3-dimethylbutyl, 1,2-methylpentyl and the like;

20 - Csoalkyl defines straight and branched chain saturated hydrocarbon radicals having
from 3 to 9 carbon atoms such as propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl and
the like;

- C,.4alkenyl defines straight and branched chain hydrocarbon radicals containing one
double bond and having from 2 to 4 carbon atoms such as, for example vinyl,

25  2-propenyl, 3-butenyl, 2-butenyl and the like;

- Cs.0alkenyl defines straight and branched chain hydrocarbon radicals containing one
double bond and having from 3 to 9 carbon atoms such as, for example 2-propenyl,
3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, 3-hexenyl and the
like;

30 - Cyealkynyl 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;

- Cs.¢cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;

35 - Cj.salkyloxy defines straight or branched saturated hydrocarbon radicals such as
methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the
like;



15 - Cl_6alkyl is neant to include Cl-5al kyl and the hi gher honol ogues

t hereof having 6 carbon atons such as, for exanple hexyl,

1, 2-di met hyl butyl, 2-methyl pentyl and the like; - C -,alkyl is neant to

i nclude Ct. om0R8ok/oaHt? t he hi gher honol ogues thereof havi gTEP2@&E08GIP at ons
such as, for example 1,2, 3-di net hyl butyiz, 1, 2-nethyl pentyl and the |ike; 20
- C3.9alkyl defines straight and branched chain saturated hydrocarbon
radicals having from3 to 9 carbon atons such as propyl, butyl, pentyl,

hexyl, heptyl, octyl, nonyl and the |ike; - C2-4al kenyl defines strai ght
and branched cﬁaaakmn%maalbmlnﬂad@€a4a§<ymv|taadfhﬁﬂiggh9h@mqub$ guichond and

having from Zn{eﬂmﬂy GRHORY Hrép PR %ﬁﬁxyﬁqu&Hﬂetﬁﬁ%W|2€mé’th§'l}5fopyl%§y chpthgpenw
3- but enyl ﬂ tenyl and the [ik defines strai ght and

branched chal fiydr ocar bon radi cal s contai ning one doubl e bond and havi ng
from3 to 9 capdighydadxyn®, alkghis @snerit 0o a €xatl 85 defipedieeiybefore radvingeny, |

2- but enyl t I ) I - hexenyl and the
like; 30 - CZH’E% (ﬁr%efe p§> @?lﬁté@%s(b djgtﬁw%& ngsr gl%ﬁp%’)rgﬁ%?ﬁnghydrocar bon
radi cal s cont a‘ifmoﬁgn%hﬁy triple bond and having from2 to 6 carbon atomns
such as, for exanple 2- propynyl 3-butynyl, 2-butynyl, 2-pentynyl,

3- pent ynyl h | t k | kyl i
ARy PR i VTR S M e
C - 4al kyl oxy d’eformels —é?H(aDgHWhmXbmamsdm&dhséi&alemtrmﬂediy@ﬂ@c@ﬁb@mdmld:lal:al s

h th
ot 1 propy sl e RO SR weKCoR By Pl s bpgundy )
Cl- 6al kyl oxy PEforeala(l) epd when &d@p@ien&sahkgl%w radiepl - ReNAFHhepidmshias] Sgues such

as nethoxy, efidiaey/witPiReR}IbEX MtomPidithe 0 R? beariiR bhelyBinBityof)the compounds of

2- met hyl propyl.o d the |Ilike; - polyhydroxy-Cl-4alkyl is generic to a
Cl- 4al kyl as @ﬁ%ﬁg "herei nbefore, having two, 5 three or where possible
nore hydroxy substituents, such as for exanple trifluoronethyl. As used in
t he foregasng délfliemiete'rcmydesaasdndlm‘omddﬁaﬂtembpvetdmﬁnitienmrfdmemjrﬂafueefmnneaho a

dical of formula -CH(= X ts the divalent radical
N, Csai & el b8l MR oo itk b L e b8e Re,
bearing cycli QH;@‘n@IyY t8hzoly) SnchReP 0 AdS a iyl fafid 1Bl4aribdolyl 2@l ifdudes Pr esent s

t he di val ent radical O-N=CH, said radical is attached with the carbon

atomto the Ri2Foxaaaelyhd.2dhexediazelh &2y -ordiaralyl@nenhdineradigrolyl;
thiadiazolyl includes 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and
20  1,3,4-thiadiazolyl; pyranyl includes 2H-pyranyl and 4H-pyranyl.

Further, the heterocycles as mentioned in the above definitions and hereinafter may be
attached to the remainder of the molecule of formula (I) through any ring carbon or
heteroatom as appropriate. Thus, for example, when the heterocycle is imidazolyl, it
may be a 1-imidazolyl, 2-imidazolyl, 3-imidazolyl, 4-imidazolyl and 5-imidazolyl;

25  when it is thiazolyl, it may be 2-thiazolyl, 4-thiazolyl and 5-thiazolyl; when it is
triazolyl, it may be 1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-5-yl, 1,3,4-triazol-
1-yl and 1,3,4-triazol-2-yl; when it is benzothiazolyl, it may be 2-benzothiazolyl,
4-benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl and 7-benzothiazolyl.

30  The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid addition salt forms which 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 ashydrohalic acids, e.g. hydrochloric or hydrobromic

35  acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic



formula (1). 15 The heterocycles as nentioned in the above definitions and
hereinafter, are neant to include all possible isoneric forns thereof, for
i nstance pyrrolyl also includes 2H pyrrolyl; triazolyl includes

1,2, 4-tri azoVglommoeli4l7 3, 4-tri azol yl ; oxadi azol yl i ncl udesPCT/EP2005/056609

1, 2, 3-oxadi azol yl, 1,2, 4-oxadi azolyl, 132, 5- oxadi azol yl and

1, 3, 4-oxadi azolyl; thiadiazolyl includes 1,2, 3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and 20 1, 3, 4-thi adi azolyl; pyranyl

i ncl udes 2H pyranyl and 4H pyranyl. Further, the heterocycles as nentioned
in the above di¢ ibuian¢-divic aidl, haleisi fumftie maligytatieric, eitricasisthanesolfeie r enai nder

of the nol ecul &QfsuffofiEWeRzenkdul foli OpL AN fbAID L yERMRO BalRY lic, et er oat om as
appropriate. Thus, f? exa eterocycle is imdazolyl, it may

) l.e, mger the h
be a 1-i ni dazdi-§minoselicylicyparytiq pnd the fiks 34501 yI | 4-i ni dazol yl and
5-im dazol yl ; Te phlaemacéticalyy dcoépaatdd ydditiontsaleseag nipditidnddiefeiiabyve, arétmednit &z ol y|
and 5-thiazolyl;: when [t 1S .t5i i 1, AR L1 -yl,
G o tri agor Complefle LerdoByichlly B4QE Yon-tofde IRV pdBfioh s fiyh WAL i
1, 3, 4- t ri azol -@mppundaeéferinplaj(b apeablotorvrar dxgmples of syely base addiemsaditfeimsz ol yl |

4- benzot hi azol ¥ forxBapEohd saEeh Wotas§oReRi A kA& 04nla1 3Nkt AdRREOL hi azol yi .

30 The pharmaceutical |y acceptable addilion salts as nmentiqned herei nabove
are meant to @WP‘%‘@W&%"W&%@%%{E‘F? %‘&f‘lﬁsy AR PRI MR X YIRS BSaddi t i on

sal t fornms whitehzdtise, NomathobiD¢ducaimirdeoh yddbam(rie) araine aeild$,e.g ergiromeyiysihbe | att er
can convenjently be obtained by treating the base formw th such
appropriate acid. Appropriate acids conprise, for exanple, inorganic acids
such as hydr ohaerversglyiseid salefogms pandiesenyesied by beatmgetr oy BAPBrop atg K o

sul furic; nitricdinR18sbesdi€oside fong. | | ke aci ds; or organic acids such as,
for exanple, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic,
mal oni ¢, succinic WO 2006/ 061417 PCT/ EP2005/ 056609 13 (i.e. butane-dioic
aci d), mal ei c, Theuemar adsljtiomshit a5 used heramakpve alsb cowpriseetheankyaas Wbiah the

et hanesul f ani Ceonbp%uﬁa%rbmﬁuga@ﬁag vfé}l{(a?'tﬂé‘%ﬁﬁét%rfsﬁﬂéh%ab]%x&hﬁ‘m GucP@Ivagy! i ¢

p-am nosal 1 cyl1c, panobic_ an e acids. T har maceuti cally acceptabl e
addi tion sal t saraorgasaple Audrae rlohel ey ddbelikfeant to 5 conprise the
t herapeutically active non-toxic base addition salt fornms which the

conpounds of fgrmula (1) .are able to form EX l. of ch.base .addition
ot Forms. ar e hpdbdcBnfalyistmb o asg&%ﬂ?@flﬁ'?ﬁforsg?@?ea HeRFYEE and al so
the salts wi t hifferemirisnmeesigtas wgll lay canferagtiensl ormsrivhish tharompaundsiod foremiarthl e,

ammoni a, abkyl a4y fiftsess. DRPEHENEe mthdBbaY inSebd SRR Ricah¥diARfmipe. ani no
acids, e.g. ar nvers Iy sai fQrns n

i'nine, lysine. 10 Cg : sal can, be
conver t ed by t{oeeHsCelaieing mixs bR} pose chisee el B CRBTEHE Pee aci d
or base form isomeric forms, said mixtures containing all diastereomers, enantiomers and/or
conformers of the basic molecular structure. All stereochemically isomeric forms of
the compounds of formula (I) both in pure form or in admixture with each other are

25  intended to be embraced within the scope of the present invention.

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are intended to be
included within the scope of the present invention.

30
The N-oxide forms of the compounds of formula (I) are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the
so-called N-oxide.

35 A first 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 represents NH;



The term addition salt as used herei nabove al so conprises the sol vates which
the 15 conpounds of fornula (1) as well as the salts thereof, are able to
form Such solvates are for exanple hydrates, alcoholates and the |ike. The
t erm st er eooenwaAabidy7 i someric forns as used herei nbef or edier2088546he
possible different isoneric as well asldconformati onal forns which the
conpounds of formula (1) 20 may possess. Unl ess ot herwi se nentioned or

i ndi cated, the chenical designation of conmpounds denotes the m xture of all
possi bl e stereochemi cally and conformationally isoneric forns, said

m xt ures contéﬂnpwgenaﬂ-lcsmlb)éte@eqaﬁfemﬂ -emalkyl-oneCssabkyl/ or  conforners of the

compounds of for g b%g“m”é’lﬁa‘@‘ R R ot her
?'ll‘aﬂed QJ(EI ‘iylt' he! ?@%Yﬂ)g%fctﬁﬁg(ybpés%r@ kyhvent i on.

are 25 intended t
Sonme of the conpoOndikybNRFOCOWRIK TINHRIC,ahlkd-GOUNH-CRIPR'heDx, t aut oneri c

forms. Such for 1] | hGit at veforrrula
are i ntendgd to B§1 Zallﬁxpﬁégﬁ% \%f ‘t@kﬁl ¢(§e éé&:ﬁ%ﬂhﬁ ﬁ‘gZ‘ErBe@éle?‘ 3%%?}1e’nt| on.
The N-oxide for msNBY-GO&: sahylNhid sCioplkyoNHL Q- Het'S-, Br-galkyb&iQ-Hed'-€Omor i se

those conpounds ggtnf@lq banfla, Melrel n one or several nitrogen atons are

oxidized to t so- cal i de nst groeu onpounds_accordi ng
to the present™ i'FRFE}¥ESGh 66%?@,]_ -Br T%s&lw §S2ahﬁ‘>’ff’6‘rarﬁﬂ1é?“t&i) wher ei n
one or nore of tbmbbdlhiem\lﬁ(hgpnemterGOI-@lrbSlkglpprR” C phgresents NH. WD

"8 al kyl Doyt @ ig%%?% e 0 4 N EREL Méﬁ%ﬁgﬂ k) ORLCHEY

- C, . 5al kyl - NR14- Mﬁ;ﬂma kylGibapayeulagmboriment Xfyeprosants sdireetpond,

- CO- CL7al kyl - Zol eyl
O e B Y \R Lot AIICCO By daktybr IO O o Bl )

-Cl. 2al kyl - copfxlr-faﬁesﬁ“s gl ‘irﬁ%qn ©ano; mé“ﬁﬁ“@’( Pﬁgfgﬁl co NH- CI 3al kyl -

-NR22-CO- G . 3&? " legireshlhis hydrﬁchnSa)}aky,lhaNI—hﬁﬂfbHehjﬂﬁexchﬁboﬁ)d{ kyl - CO- Het 2| - CO , or
-Het 12 CIHZ Co- Wﬂﬂg’@cgrﬂ)nyl igﬂafw 9295 Ma - 691%3@' l@&b 'Hetl'oq N=CH, NR'

or -NR "-C. 2al kyl -; napartlcu ar odlrret ésents O,
-0-Cl. 2al kyl - or dmdm@’ OFaky1; 10 X2 represents a direct bond, Cl1.2alkyl,

0, -O Cl. 2al kyi’repréiehts h(}@o@h 2k Wato, hydaa)l"y:ﬁb‘ﬂmy] ONEHIRoX9r, CNE,"QJEleL28| kyl -5 in
"o zarkyl oo e EBAT RN & Rl R BBy b BT b or
hydr oxy, pref er abthgreimmisable two or more substituents selected from hydroxy or halo;

20 R*represents Ar*-Cj_qalkyloxy-, C,alkyloxy- or R* represents C,_salkyloxy substituted
with one or where possible two or more substituents selected from hydroxy-, halo,
C.salkyloxy-, C.salkyloxy-C;alkyloxy-, NR*’R*-carbonyloxy-, Het’-
carbonyloxy-, NR'R®, NR°R'’-carbonyl-, Het*-carbonyl-, Het'3-oxy- or Het*-;

R represents hydrogen or C;_salkyl;

25 R®represents Cs.¢cycloalkyl, Het®-carbonyl-, Het’-aminocarbonyl-, Het?,
Het’-oxycarbonyl-, Het'®-sulfonyl-, mono- or di(C.salkyl)aminocarbonyl-, mono-
or di(C,.salkyl)aminocarbonyl substituted with C;.4alkylsulfonyl-, or
Ci.salkylcarbonyl optionally substituted with one or more substituents selected
from Cj_4alkylsulfonyl, hydroxy- and C,.salkyloxy-, or R® represents

30 Ci.salkyl substituted with one or more substituents selected from
Ci.salkylsulfonyl-, NR¥R%, aminocarbonyloxy-, aminocarbonyl-,
Ci.salyloxy-Cy4alkyloxy-, and Het'!;

R’ represents hydrogen or C_salkyl-;
R represents Het* or Ci.4alkyl- substituted with C,_salkylsulfonyl-, ;

35 R' represents hydrogen, C;_qalkyl- or C_4alkyl-oxy-carbonyl-;

R" represents hydrogen, C;4alkyl-, C;salkyloxycarbonyl- or Cy.salkylox ycarbonyl-
substituted with phenyl;



R2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, 15 Cl

4al kyl oxycar bonyl -, Het 1fi-carbonyl -, C.4al kyl-, C2.6al kynyl-, Ar?, Het' or
di hydr oxyborane; R3 represents hydrogen, cyano, hal o, hydroxy, fornyl,

Cl _6al koxy- ,WC20064bKy1 -, Cl. 6al koxy- substituted w th hatG@/ER3POSRS6609
represents Ci4al kyl substituted with on® or where possible two or nore
substituents selected fromhydroxy or halo; 20 R4 represents

Ar 4- CL4al kyl oxy-, ClL4al kyl oxy- or R4 represents ClL4al kyl oxy substituted
with one or whgre possible two of, nore substituents selected from ha/droxy-,
hal o, CL4al ky} osepresenty iuiregen osist- & 4alkily Cosalkyloxyrstrybortionplbnspbgityted  Het 5-
car bonyl oxy-, NR&R, phiRARE R Traplo@nis! Arl-skiingt GradrOy LalkylE@bdn3A;a% YartiQilarHet 2- ;
R7 represents hydrogen. or .Cl . 4al kyl; 25 R8 represents C3. 6cycl oal kyl

Het 6- car bonyl -, I%‘irgh"glr’?iy{ﬁgb‘é‘}kﬁgnyl -, Het8, Het-oxycarbonyl -,

Het 10- sul f onyIR" a0 arecactdinfl€jendetly yélyaed finae aydrogan, €, qatkoho- or

di (Cl . 4al kyl)am arhonyl. Sti hth.C, 4al kyl sul fonyl -, or

CLaal kyl ca?ébon L r}g&tfgﬁgr{#l‘i/é}stglb‘%‘[kﬂ%?gﬁwﬁlt’ﬁ one_or nore substituents

sel ected frork ChndfRy| Reqhsndemenigntly represemsnydensgn.Chaalkihar Syalkyl gpbspgied
represents 30 Cl.a rk;wkoxs/u&%rie%;@Qzl%ﬁ&m’éme@togeﬂnélewiwmstcarbuembﬁl t5€l ected

from C1 4al kyl sul f.gnyl-, N ._am nocar bonyl oxy-, am nocarbonyl -,
a . 4al yl oxy- CL4aIW‘$rb§6§/X are g %F% Fon,na 3&@6&’@@%{& s hydrogen or Cl.4al kyl-; RI10

represents HetRl® capreSemah kdydgen Subsialkyliomibnuilyt subgitutdd with hgdiok poyphenyl; 35 R

representshydse loz COLa) -4@&[%]1- e B d-Epresents
hydr ogen, 1&4%{ Ky %Ser% h@%ﬁylogx%aa 5?1 I - o?rqgl.oggrf@ﬁ%{ﬁ{}b%ﬁor?g -
substituted with BIREHRr MydpgEeRbo6/ 061417 PCT/ EP2005/ 056609 15 R13 represents
hydrogen, Het IR? gpredaitkiydrogeh .o al ety xy patidambyd@gen enadthyl; substituted with

art cular  mdk pRER D ke Ri g alon S 8 O Gopindent 1y

& eICE(eFo;r (Cj:lm lecﬁl;bf@ ngerq H@l:m_kwmc& Qkﬂmniiian;gua;ﬂ}ma%kgtfon)dwpﬁona;m s hydrogen
gi.df?lal )Iéyl (})sr q{z? 4Salu Iggllte(%ggst ?({}gggé%ﬁﬁ?i%ﬁWr I%}iltﬁ E)E)‘Efggﬁyﬁ%br R16yanng1’7
taken t oget her®R WrPFESEHENYIE0858,9r Se-61kY 6P X HOEHRGd %8 hY{OX¥ fled form a

C3. 6¢cycl oal kyl ; RCsalkglorgsent s hydrogen or Cl-4alkyl optionally substituted
v D00y kRN A URHER SRR A OUBI. 6, Sl e

may also represent hydrogen when R and R'* taken together with the carbon

20 atom to which they are attached form a C; ¢cycloalkyl;

R? and R® each independently represent hydrogen, C,.4alkyl, C;.4alkylsulfonyl-,
aminocarbonyl-, mono- or di(Cj.salkyl)aminocarbonyl-, C;.salkylcarbonyl-,
C,.qalkyloxycarbonyl- or C_4alkyl substituted with one or more substituents
selected from C;j_qalkylsulfonyl-, hydroxy- and Cy_4alkyloxy-, in particular R* and

25 R* each independently represent hydrogen, C;.salkyl, Cy.salkylsulfonyl-,
aminocarbonyl-, mono- or di(C;.salkyl)aminocarbonyl- or C,_salkylcarbonyl-;

R?” and R?® each independently represent hydrogen, Cy.qalkyl, C;.qalkylsulfonyl-,
aminocarbonyl-, mono- or di(Cj_salkyl)aminocarbonyl-, C;_salkylcarbonyl-,
Ci.salkyloxycarbonyl- or Cj_salkyl substituted with one or more substituents

30 selected from Cj.4alkylsulfonyl-, hydroxy- and Cj.salkyloxy-;

R* and R each independently represent hydrogen, aminosulfonyl, aminocarbonyl,
mono- or di(Cy_4alkyl)aminocarbonyl-, mono- or di(C;.salkyl)aminosulfonyl-, or
Ci.q4alkyl- optionally substituted with one or more substituents selected from
NR¥R¥, C,_salkylsulfonyl, aminocarbonyloxy-, hydroxy-, Ci.4alkyloxy-,

35 aminocarbonyl- and mono- or di(C, salkyl)aminocarbonyl-, or
C, 4alkyloxycarbonyl optionally substituted with one or more substituents selected
from hydroxy, Cj4alkyloxy- and C,.4alkylsulfonyl-, or



particul ar hydrogen; R20 represents hydrogen or Cl-4alkyl, in particular
hydrogen or nethyl; R21 represents hydrogen, Cl4al kyl,

Het 23- Cl - 4al kyl car bonyl - or R21 represents nono-or

di (CL. 4al kylweantpes®e@ll7 4al kyl - car bonyl - optionally 15 subBIT/ERWESDS6H02 h
hydroxy, pyrimdinyl, dinmethylamne or ©® _4al kyl oxy; R22 represents

hydr ogen or Cl-4al kyl optionally substituted with hydroxy or CL4al kyl oxy;
R23 represents Cl-4al kyl optionally substituted with hydroxy-, C -4al kyl oxy-
or Het23; R23 may al so represent hydrogen when R 6 and R17 taken together
with the carbon QaQalkyloarbonyl eptianhlly substitated withtoae hedofesnbatitne@s sélested oal kyl ;

R25 and R26 each ¢ ent | y Mql{ .. O _4al kyl,
CL4al kyl sul f ony} -ﬁmgﬁﬁ%g’;@rlﬁglk l;%m; eﬂﬁmg)?l4 or uglgﬁ% 4al kyl @m' nocar bonyl -,
Cl . 4al kyl car bdhypad R e?C.hzeaqiqPﬁ'Pfgﬂg}wPffmhydr%en naly ICretideionyled with one
CC)|r rmlrE isubsti tuemtiﬁoca&ﬁhlﬂc,tnaﬂuof 61001(C L alk )y atbbnyly |G, 4 alkyickrbosyt-, and

_4dal kyl oxy-, in.p i rR2 n i ent |. epr esent
ydrogen, 0 . aal Ky taioplE i Crds b ED ity GhE BRARE TR el
di (Cl - 4al kyl ) am rioleeted aml C ialkylsplfonyl- ey bandyd 14alkylRRy?:; and R28 each
i ndependent | y g@pipas6ié hyiteleaden, qfy;4al kyl, Cl . 4al kyl sul f onyl -,
am nocar bonyl - ;,noONo- 0{: dﬁg -4af kyl ) am @fcgr bonyl -, Cl -4al kyl car bonyl -,
Cl - 4al kyl oxycat bSmEsESE-efuionyls FFee RP1% %bne or nore substituents
30 sel ected fromdiiC}atlkyl)amihdcarbphyl;, ChyadkyoaybonghdC Gatkghlk keartmnyl or R29 and R30
each i ndepgndent| r , ' 1. ec _ nono-
or di (G- 48] kyl) & -4%%2‘5?%%@?4‘“%%3& R L L e BNV T
Q. 4al kyl - opti ondlyfipxgasdGisalk¥eryni t h one or more substituents sel ected

from NR31R32,R3€M>?AsKM£ ﬁyﬂr@my)k C,.samynocar bonyl oxy-, hydroxy-, Cl. 4al kyl oxy-,
35 am nocar bony- di (CI.4 m _nocar bonyl -, or

and n@no- ;Pr al kgclag
Cl . 4al kyl oxyca bERACU bt -GS oy, SRnPeA byl PAYS S or rore substituents
sel ected from hydiChxsikyl@imidedatbph ix G .salkydcatbonyl-k§.slkyfoapgdrbonybior WO

2006/ 061414 PCT/ 5&’1249&?1’ PBRBRE whf oﬁ%‘nr‘}ﬁérkthﬁ%mwélec%‘atf%&ﬁ'él_{a{ky syl ut ed

with one or nore substituents selected ftrom hydroxy-, Cl.4a oxy-" and
C1. 4al kyl sul f onyl-hydiesy- ad & 1m&dbylesch i ndependently represent hydrogen,
G _4al kyl, CLAR kiyd R¥leh@niyliependently rpeeagiv@ndtbgen, GRAalkyl, @, salkylsulfonyl-, Het'2

CLaal iyl substt bga-aeansT VR Sl Ttera ad el om o
d . 4al kyl sul f onyl salkylsylfienykyhydserd- @id Qadelkyloaxy-; R33 represents hydrogen or
Cl -4al kyl ;20  R* and R* each independently represent aminosulfonyl, aminocarbonyl,
mono- or di(C.4alkyl)aminocarbonyl-, mono- or di(C,_salkyl)aminosulfonyl-, or
C,.qalkyl- substituted with one or more substituents selected from NR3'R*,
C|.salkylsulfonyl, aminocarbonyloxy-, hydroxy-, C,.4alkyloxy-, aminocarbonyl-
and mono- or di(C).4alkyl)aminocarbonyl-, or
25 Ci.salkyloxycarbonyl optionally substituted with one or more substituents selected
from hydroxy, C,.salkyloxy- and C;.salkylsulfonyl-, or
C.4alkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy-, C;.salkyloxy- and C.salkylsulfonyl-;
Het' represents thiazolyl or 2-bora-1,3-dioxolanyl wherein said Het' is optionally
30 substituted with one or where possible two, three, four or more substituents
selected from amino, C,_salkyl, hydroxy-C,.4alkyl-, phenyl, phenyl-C, salkyl-,
Ci4alkyl-oxy-C.salkyl-, mono- or di(C.salkyl)amino- or amino-carbonyl-;
Het? represents a heterocycle selected from tetrahydropyranyl, tetrahydrofuranyl,
furanyl, 1,1-dioxothiomorpholinyl, piperazininonyl, tetrahydro-1,1-dioxido-2H-
35 thiopyranyl, piperidinonyl, azetidinyl or 2-azetidinonyl wherein said Het? is
optionally substituted with one or where possible two or more substituents selected
from hydroxy, amino, NR®R* aminocarbonyl, mono- or



R34 represents Cl.4al kyl sul fonyl -, am nocarbonyl -, nono- or

di (C . 4al kyl ) am nocar bonyl -, Cl . 4al kyl carbonyl -, Cl4al kyl oxycarbonyl - or 10
Cl al kyl substituted with one or nore substituents selected from

Cl 4al kyl sul f¥P6/06144Y dr oxy- and Cl . 4al kyl oxy-; R35 repr REMERIHIFOYen or
CL4al kyl ; R36 represents Cl1. 4al kyl sul foHyl -, ami nocar bonyl -, nono- or

di (CL. 4al kyl ) am nocar bonyl -, Cl . 4al kyl carbonyl -, Cl -4al kyl oxycar bonyl - or 15
CL4al kyl substituted with one or nore substituents selected from

Cl - 4al kyl sul f onyl - roxy- and 4a) kyl oxy-; R37 and R38 each

i ndependently r eﬂ’@ééﬁ%{ﬁmx%ﬁgﬂ?yl&W&ikﬂij/Fl?oré al kyl sul fonyl -, Het12 or
CL4al kyl substi t ut;qalkyi djticnaky aibstiroteed wittiloat bt memwtssbstialeas selectéd HomCl _
"ndependent |y T epibeim AL p Al AR o80SR AR I SR o

di (Cl . 4al kyl ) ani Mé€asdlopminocatbanyl-oF di (CL4al kyl ) ani nosul fonyl -, or

Q. 4alkyl- ssubstid,YhiIR¢oxy-toptiOkBly QlibshRiR vﬁup@;t_‘;ag%@@ygoﬁel ected from NR31R32,
CL4al kyl sul fonyl , , am nocar honyl Xy~ hydr.oxy-,. Cl . 44al ké/l XV

ani nocar bonyl - a '4%ﬂ8’-‘y° OH?II((’@P.%yp'ﬁé?sﬁlﬁ’ﬁén‘%‘g‘a‘?“&ﬁ?ﬁﬂof , Sugf‘t tyapts selected

Cl - 4al kyl oxycar bdronh hyjsoxyo Cakdlkylewybaid €uskkglswifdnlyl-oore or nore substituents
selected from hydr I : I -

CL4al kyl car bonyl X%ﬁ?‘?%lﬁegﬁvﬁlgh@sﬁta ?%(%l{bgﬂ[}@mdg ﬁthgsﬂéeg%#a%pg&gd&gtssts% cl}eednt S

sel ected from hyEmhydroxysiCualkpormapd Capadkydsulfenylkwr sul f onyl -; Het '

repr esent siot hifgeablepresedts aefRbdyclk sSlesledtoh aiybholi Rl %F&aﬁayldpibaidjn)il Sr
optionally 30 substgﬁg.utle \{m.thqié)neﬁrl.l\{mer.e ossibl e t A thrre§ 1f our or
nore subst it uent £YTERMBEEN TP ST TRIGY y&LpA%r%ny,,wg%x&@_r@'ﬁrgl W Are phenyl ,
phenyl - Cl . 4alky 1-optio@llyahbseyitutesiyitlChntalr khiere, possoipio twaer ridre Sibstitukyts yederiado- or
am no-carbonyl -; g2 represents a heterocycle selected from

tetrahydropyranyl, tetrahydrofuranyl,  furanyl, 1, 1-di oxothi onprpholinyl,
pi per azi ni nonyl , Gietikdngefieaay ubgigted aith pne onmorespbRYHeRR Selected BRI di nonyl |
azetidi nyl isor 2- avRYRY] Oaylsulierygiamis@btionigdd -, asninghibonyl hnd motes bi t ut ed

w th one or where.possi . [,mre substituents selected from hydroxy,
am no, NR29R30, adﬁ(?;ﬁée@iéﬁtagﬁéc\f@rbﬁ%ggror WD 2006/ 061417 PCT/ EP2005/ 056609 17

di (CL. 4al kyl ) am raecalkploryoptichallyaptejifused wighyisaliylogy-, aml kyl - optional |y
substituted w th QNekPlox fEaFRnFIHPAbALIY SR sBtutR it &R oF hfome subkiBudEslselected
Cl_4al kyl sul f onyl apygocarcb_o llgxx)xéﬁd 8r_nah1(0ﬁ&rfobno[‘|_ycl)r- and nono- or
di (CL. 4al kyl ) ani HEBPHEAY: Craalky 14alkylsulfonyl;
20 Ci4alkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy-, C.4alkyloxy- and Cj4alkylsulfonyl-;

Het® represents a heterocycle selected from tetrahydropyranyl, tetrahydrofuranyl,
furanyl, 1,1-dioxothiomorpholinyl, piperazininonyl, tetrahydro-1,1-dioxido-2H-
thiopyranyl, piperidinonyl, azetidinyl or 2-azetidinonyl wherein said Het” is

25 optionally substituted with one or where possible two or more substituents
hydroxy-, amino, Cj.4alkyl-, Cs.¢cycloalkyl-C; 4alkyl-, aminosulfonyl-, mono- or
di(C;.salkyl)aminosulfonyl-, amino-Cj.4alkyl-, Mono- or di(C,.salkyl)amino-
Ci.salkyl, NR*R?, C, 4alkyl-sulfonyl-C;_salkyl- or C; 4alkyloxy- optionally
substituted with Cj.4alkyloxy- or hydroxy; or

30 Het represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het’ is optionally substituted with one or where possible
two or more substituents selected from NR*R> 6, Ci.salkyl-sulfonyl-C;.4alkyl- or
C,.4alkyloxy- optionally substituted with C;.4alkyloxy- or hydroxy;

Het® represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,

35 furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridiny! or pyrrolidinyl wherein said Het" is substituted with one or



5 Cl_aal kyl oxy- optionally substituted with CL.4al kyl oxy-, or

Ci . 4al kyl oxycar bonyl optionally substituted with one or nore substituents
selected from hydroxy, C, Aal kyl oxy- and C1-4al kyl sul fonyl -, or

C _4al kyl carWor6/06pkl7 onal | y substituted with one or nor ePGUBR09F056509 S

sel ected from hydroxy-, C _4al kyl oxy- Bnd Cl. 4al kyl sul fonyl-; or to llet2
represents a heterocycle sel ected from norpholinyl, piperazinyl, piperidinyl
or pyrrolidinyl wherein said norpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl are optionally substituted with one or wher e possible two or
nore subst it uent sVisEs BRssidle twpop ors1subityapfs-selsped HAM ¢ ryealkiibifeaYlt ed with one
or more substituent 4511<§;1elce'l 4h]%§,ilo&[ilfﬁt1&;x5alll§l|§23dﬁaﬁed »Glrfl@l Jﬁ]ddyb‘dxzf &Tydroxy;

ani nocar bonyl Cl-aal kyl ) am nocar bonyl -
or Cl-aal kyl o%‘%/t %?B‘Eef%'ﬁ efﬁ ergi% fﬁ?ggo %&PW"& Plﬁ%{ Woxy-. or
Ci _4al kyl oxycar bolnykhoapmlammphoymsluptpcnauumemylwlpdmduwé tghrahpinod , bdiosidpt uent s

sel ected fgqom hygy hidpyr rarly ;ﬂklﬂ%ﬂn@ﬁ(}f %%lﬁgk&?ghﬁh&ﬂ% VO 1@He12(ijs

Ci - 4al kyl car bonyl opt1 re su stltuents
sel ected from hyQPigally, su@ilt%ﬁ Yifh Bydroxyaagine; mang- 10y Akt -bylramingset 3
represents a heterqekel,e sel ected fromtetrahydr opyr anyl, tetrahydrofuranyl,

furanyl, 1, 1- xot hi-onor phol i n era

ot rabydr o 1. 1760 S b G hie bt R REL AR SRR RAN e cotected from pipsrsriny
2-azet i di nonyl Wrmp@dmyéar myIHéltislyl whezanéptih@n@bwesmuondtwbwtw one or
wher e possigpl e tvwlu%nermrneo@m&ﬂu&ﬂ@me%tedhwwo»y- iR, hydtoxdat kitkyl.,

C3. 6¢cycl oal kyl -C1-4 a osul nono- oOr
di (g . 4al kyl)am o aikrfl%?ﬁwcﬂﬂgﬂ] ‘f’iﬁlct&“an%élr kyl -, Mono- or di (G _aal kyl ) am no-
G _aalk 1 NRBSFB%repEé&em\ﬁi hetérosyeld lected Gomaetrdhylroppmnyl) tematlydrafuranydpt i onal | y

Y~ Y Y Y Y Y- subgsiig %P@%S&{qréﬂbh@gl ?@Lﬁéé’l ‘%i{?ﬁ t?t!’rah@%ﬁ%rpi‘ toxfifo: 2°I—9 Het 3

represents a heterocyc I perazin pi peri di nyl
or pyrrolidinyl thieeyanyl, Bageingyh aZ%ldblr)l’th@n%Ple11‘§ln@fl)'ﬂ)§’bFl’@mSéﬂl ttlh one or

wher e possipl e tmoﬁmyrmmm&emtthhmmfoﬁ |Qﬁin6é’ax$dn9m NR35R36,
G _4al kyl -sul fonyl -

ClL 4 tituted th
G~ 4al kyl oxy- or W%‘P 8% 1(5y QB?IBBP%%?%Wty etoéaggg ﬁ(gb@é“g%‘?tzﬂllf E’B% i
nor phol i nyl, pi pe@mlmylopthmaﬁmsuh,‘.tlmdd W1tlﬂﬁlefoumwslubstm}ernazsoleytbd frdinoxol anyl ,
t hi azol yl, oxazol Hhino aééé%é"“alkzﬁﬁlﬁgl Nk?” 306?%11%45‘?1'1%41)'] pyridi nyl or

pyrrolidi nyI wherein. sal t1fut ne or’ WD 2006/ 061417
PCT/ EP2005/ 0566092mingcainayloxyyo BYdrenve Gmalk blPme?r@ng“@B‘%"(“i}'{'l%ﬁﬂ@“%'é’Fect ed from

Cl. 4al ky! - swl f onydi¢C ,Ghikfiadniiybearbonyl- 4l kyl oxy- optionally substituted with
G _4al kyl oxy- or engk?'f(o&.ycarbonyl optionally substituted with one or more substituents selected
from hydroxy-, C;_salkyloxy- and Cj.qalkylsulfonyl-, or
Cj.salkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy-, C; 4alkyloxy- and C,.4alkylsulfonyl-; or
25 Het® represents a heterocycle selected from furanyl, piperidiny! or piperazinyl wherein
said Het® is substituted with aminocarbonyl,
mono- or di(Cj.salkyl)aminocarbonyl-, mono- or di(C;.salkyl)aminosulfonyl-, or
Cj.4alkyl- substituted with one or more substituents selected from NR¥R*,
Ci.4alkylsulfonyl, aminocarbonyloxy-, hydroxy-, C;.salkyloxy-, aminocarbonyl-
30 and mono- or di(Cy.4alkyl)aminocarbonyl-, or
Cj.salkyloxycarbonyl optionally substituted with one or more substituents selected
from hydroxy-, C;.4alkyloxy- and C,.salkylsulfonyl-, or
C;.salkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy-, C;.salkyloxy- and Cj.salkylsulfonyl-;
35  Het’ and Het'® each independently represents a heterocycle selected from piperazinyl,
piperidinyl or pyrrolidinyl wherein said heterocycles are optionally substituted



Het5 represents a heterocycle selected fromfuranyl, piperazinyl,

1, 1- di oxot hi onor phol i nyl, pi perazi ni nonyl, piperidinyl,

tetrahydro-1, 1-di oxi do- 5 2Hthi opyranyl, piperidinonyl, norpholinyl or
pyrrolidi nyl wateeesiond1zai d Het5 is optionally substitut edP@i/EFR0IHE6OXY,

am no, nono- or di (G .4al kyl)-am no-, C%4al kyl, Het6 and Het? each

i ndependently represents a heterocycle selected from pi perazinyl,

pi peridinyl or pyrrolidinyl wherein said heterocycles are optionally
substituted 10 with one or nore substituents sel ected from hydroxy-, am no-,
hydr oxy- G _4al kyl with or@ orgudri substityer® skddcleg|fromalrydlragiy-,4aikey hydroeCssatkybs esent s

a heterocycl e sel echdioky-emdiefir afaver Rry.anyl , tetrahydrofuranyl,
1, 1- di oxot hi om)rphlol ﬁ; y@g] pg azini nona/—\t et rahydro- 1, 1-di oxi do- 2H

t hi opyranyl, piperidinonyl, azetidinyl 2wazetidinonyl wherein said Hets
is 15 opti onal nsubst i nosu}§onyl, am nocarbonyl, nono- or

t
di (C1_4al kyl)a ncfﬁlgF%Bﬁérlmd%lh‘gnm&) %i (°G° 4al ky! ) ani nosul fonyl -, or
Cl _4al kyI optHeIHaépryseslstasnetemwdd seledidal foome morphobny, mipdystintluspdarslingkbrect ed

ot R A e S,

am nocar bonyl oxy arbo (Iy no- or
di (Cl4al kyl ) am no‘é"é’r"éﬁm Substgpenty seleg CF? JIoBREr Yo AInastGiadkYlby substit ut ed

with one or fTDHa'?’S‘rB;k}SsIeh{fslzinlateﬁoc?ﬂle@aéc%ﬂfrcfrﬁﬁﬁhﬂ}'y(i)li@%tmyl@Ll 4al kyl oxy- and
G . 4al kyl sul f onyl

h
more substituent sdlg’é(f%g&ngﬂ’ﬁalr“}%rﬂ?%y%%@%pypBialegélfg?'lkéf%u%?t ;'adﬁox’domﬁﬁ one o
CL. 4al kyl sul f ony| thioppran@i5pipridinanyh mssghlisylapipeezind oy pymeolisitybct ed from

furanyl, p'ld)erHE{"qW}l)reéEﬁtsQ'h@f%F EIB¥eleMFfSth Bipedd@h{l oFBlSolldnyubstituted with
am nocar bonyl m nocar bonyl

; -
di (Cy4al kyl )anH?fo§EH’fF§9HS§IPY“864‘“Y (?Igﬁé‘?a}l{jylonylsﬂl'}%‘f ‘EXEPEHD‘&P’%PWP@%‘?’L nor e
subst i tuent s sel eprteEChbfypmﬂoNﬂiﬁi@Rﬁa]ydﬁiﬁ«pyﬂ:qlidelf onyl , am nocar bonyl oxy-,

hydr oxy-, k1y andi,ypno-
di (C1. 4al kyI )am oljgé)é ems %ﬂﬁﬁﬁéﬁ)g {”ff?ox caggonyl optionally substituted
with one or noHe §9M§%eptslpéfﬁ91$d1§lélI@EQfé@nylPFBlmrlﬁmﬂoxy- Cl. 4al kyl oxy- and

Cl. 4al kyl sy f ogyP> rep@é’en@ alftekdeytie @élméwﬂror@ a{owﬂaaﬂlypﬁse)h&wt pipgﬁzmmtdﬂ one or
nore substituents_s 31—@?' fror&ﬁ Fl &)&
CL. 4t Ky sul fany 1 EPeoEereiaq Rty o aiohel syt RN pre dsphesapesbis
het er ocycl e sel ectwadbrimoesybsiieerazsetogted fropi Qesmlkgl, Ry kcyoloalylk, hydroxdi-nyl wher ei n
oL oLk el PRELARCEA b, 08RG
Ar*, Ar’ or Ar® each independently represent phenyl optionally substituted with nitro,
20 cyano, Cj.4alkylsulfonyl-, Cy.4alkylsulfonylamino-, aminosulfonylamino-,
hydroxy-C,.salkyl, aminosulfonyl-, hydroxy-, C;.4alkyloxy- or C;_salkyl,
preferably Ar* or Ar® each independently represent phenyl optionally substituted
with cyano;
further characterised in that either
25 Y represents -Cl_zalkyl-NR23-CO—CR'6R”-NH-;

Het' represents 2-bora-1 ,3-dioxolanyl optionally substituted with one or where
possible two, thre}e, four or more substituents selected from amino, C;4alkyl,
hydroxy-C,.salkyl-, phenyl, phenyl-C,.salkyl-, C;alkyl-oxy-C;_salkyl-, mono-
or di(C,_salkyl)amino- or amino-carbonyl-;

30 R" represents C,.¢alkyloxycarbonyl optionally substituted with phenyl or R"
represents Ar’-sulfonyl or Het**-C,_salkylcarbonyl; or

R* represents Cy.4alkyloxy substituted with at least one substituent selected from
Cj.salkyloxy-C,_salkyloxy-, NR37R33-carbonyloxy—, Hets-carbonyloxy-,
NR'R®, NR°R!’-carbonyl-, Het*-carbonyl-, Het'*-oxy- or Het?-.

35



Wi th one or nore substituents selected from hydroxy-, am no,

hydr oxy-d _4al kyl -, Cl1_aal kyl oxy-d _4al kyl - and O _4al kyl -; Het" represents
2-imdazolidinonyl- or Het1l2 represents a heterocycle selected from

nmor phol i nyl , Wi 20ew®41Ayl , pi peridinyl or 5 pyrrolidinyl wWh&FEPHOZWHA Het 12
is optionally substituted with one or where possible two or nore
substituents selected from hydroxy-, am no or Cl.4al kyl-; Hetl3 represents a
heterocycl e sel ected fromfuranyl, piperazinyl, 1,1- dioxothionorpholinyl,

pi perazini nonyl pi peridinyl, tet rah dro-1, 1- d| oxi do- 2H t hi opyranyl,

pi peri di nony! ,AnediepBoLp ﬁ9¢omqﬂua@ra&2?rﬁgng tthe esens invantign COEB“H@F P_fceser epresents
a heterocycle csﬁllp&ﬁidedf foraataRi) Meteit 61él or @forddf thofdlldivingl restiiiodda dg;ﬂepr esents

pyrrolidinyl, f Bfl i nonyl, piperidinyl or hydroxy-pyrrolidinyl,
preferably pyr (AN or hydroxy pyrrol idinyl; Het2l represents

pyrrolidinyl of rdpyadcmxﬁapgllkylel -Ciatigl-NR' Het.alkyk eﬂledbﬁtl‘iRléﬁO-ﬁh adkcyhy |

pi perazinylg or pige 15 t NORE | ect ed from
nmor phol i nyI pyrrg {aH&L@:UNH g!r_%hlgﬁ }Péb g?%eﬁw eb\?\g%g nﬁlgal d Het23 is

optional Iy substi-CutalyWR h eaa@Ybes%taﬂhél NHVQP dlet mp Pty iYt uent s
sel ected from CL.i&sbdeiits rcﬁll@py@@ﬂk%wwﬂ@mmy -clcgluk@aNRif‘Lco C1.salkyl-,

C, . 4al kyl oxyd _4a dr e, each
i ndependent |y repbéé@ﬁfbﬁu@hy bﬁ’ﬁ?’%hﬁpés béa%l“ C@'éﬁ B ﬁ\rng ' 20 cyano,
d . 4al kyl sul f ony|Cialkyl-MEIGQ-Hetf-f onyl ami no-, ani nosul f onyl ani no-,

hydr oxy- Clyghal dotkpre aalsaQRb{M] 0oy i, NRClor4RRKYE Q8y1-0r O _4al kyl
preferably Ar4 por  Ar5 each i ndepenﬁgﬂl{% repr esent enyI opt| onal I]%

substit ut ed v%trﬁpréiﬁaﬁ@ diregtiongCepiyae O G 1By} 9F Iclé?”ﬂHerm pasticp
represents -C 2at2I¢y1bred‘dR33 -IRCetGRAGRTY zali-;or NR'ALCY giydsent s

2-bora-1, 3-di guql h%gg&log‘lb}‘sH% Sl’r&?s& é,#%)g? wi th one or where possible

t wo, three f our’ ‘ed fromam no, C, 4alkyl,

hydr oxy- 4a|&ybpresephélmgkhgerphelﬁyqyamfaaalml hydtpa hygiox ypagboayl, 4al ky! -

nmono- or dis(C _4at KMk l@i@c%@n [ 0¥t NGy ?ﬁf &%Yﬂ ‘re r&@ntﬂi?dx&gdw E6 Yo,

Cl. 6al kyl oxycar bon %I oa@ subst El @B? o epr esents
Ar6-sul fonyi or glgn 4= I@fk@é)‘ ﬂ‘ﬁ?lxyc "ﬂzl Ve pAT oYY 04 kyl oxy
substituted with rﬁire ing@sticutsn & sepbsseits hyadadgen hab tedhof lli)@llﬂtbxy, hydroxycarbonyl,

C - 4al kyl oxy-d - t car bonyl oxy-, Het5-carbonyl oxy-, NR7Rs,
NRORL- car bonyl - %{ﬁg},ﬂg @ﬁs(zﬁét 13-oxy- or Het2-. 35 WD 2006/ 061417

PCT/ EP2005/ O 5g€ggpresents hydrogen cyano, halo, hydroxy, formyl, C, 6alkyloxy or C;_salkyloxy-
20 substituted with halo;

R* represents Ar4~C1.4alkyloxy, Ci4alkyloxy-, or C;_salkyloxy- substituted with one or
where possible two or more substituents selected from hydroxy, Cysalkyloxy-,
Ci.salkyloxy-C,.4alkyloxy, NR'R® or Het?; in particular R* represents
Ar4—C1.4alkyloxy, Ci.salkyloxy-, or Cy_salkyloxy- substituted with one or where

25 possible two or more substituents selected from C;.4alkyloxy-, C; salkyloxy-
C).salkyloxy or NR'R®

R represents hydrogen, hydroxyC qalkyl- or C.qalkyl;

R® represents C4alkyloxycarbonyl or Cy.qalkyl- substituted with one or more
substituents selected from C;.salkylsulfonyl-, C1-4alkylcarbony10xy or NR25R26; in

30 particular R® represents C;.salkyl- substituted with one or more substituents
selected from Cy_salkylsulfonyl- or NR®R;

R!! represents hydrogen, Cj4alkyloxycarbonyl or C_4alkyl; in particular R" represents
hydrogen or C,_salkyl;

R represents hydrogen or Cj_salkyl;

35 RP represents C,.salkyloxycarbonyl optionally substituted with phenyl or R*?
represents Ar’-sulfonyl or Het24-C1_4alkylcarbonyl;



20 Anot her group of conpounds according to the present invention consists of
t hose conpounds of fornula (I) wherein one or nore of the foll ow ng
restrictions apply; Z represents NH Y represents -C3 9al kyl -,

- Cl1. 5al kyl - NRD2o@losbal kyl -, - Cl. 5al kyl - NR"- CO- C1_5al kyl -, PCBEP2005/056609

-G _6al kyl-CO-NH, -C.6alkyl-NHCO, -8 _2al kyl - NR23- CO- CR16R17- NH-,

-C, .,alkyl-NR"'-CH2- CO-NHClI . 3al kyl or C . 3al kyl -NH CO Het 20-; in particular

Y represents -C3 9al kyl - -CL5aI kyl - NR13- C, . 5al kyl -
- Cl. 5al kyl - NRl 5a| -Cl 6al k%/l _CO NH-, -d.6al kyl - NH,CO-,
- Cl. 2al kyl - @@ ®Ri emwde@tﬂyl@p@s% Wogewmr@@albtl,zo pmcwlarRepn(ésents a

di oot ESRS g o et e el e L o kol -+ inparticular X2
represents a cﬁr ah amdeefnds%fmryplyesea 8?“8‘1 %@ﬂw Pptlonpily ?‘E’ﬁ‘n‘té@ nts

hydr ogen, cyano, vhfhl@Goycldsnylc_l,rloxR‘GaRiZRWeﬂ«eﬁs@gaﬁﬁr\hyldt‘hagenbon B@hoo why@no,
par U cul ot SRe e ReChETEES PSRN Eroatk, 4 Bt BHERERIAN Ca %‘Hehydrb;‘y
hydr oxycar bonyl , taendegepr m&?dﬁmb@nyhtomdp“mhthey iﬁ@ﬁtéaChﬁi ﬁ@m‘ltal cul ar ’

represents hydro rge caligy; cyano, hydroxy, hydr oxycar bonyl ,

G _4al kyl oxycarbonyl ese ts hydr gyano, hal o, hydroxy,
formyl. O Salkyi® emh@rogeapf@ @ﬁ{}oxzwn%@ejﬂm et PRSI R
represents Ar4- CIC,4alk gk watbon(j 4al kyl oxy-, or . 4al kyl oxy- substituted with

V\A‘] )
o iyt N © R ¢@%k@gﬁ»ﬂ@%@m@ﬂﬁt&@g@@ﬁ&%@sa%k&fo%g" Py,
represents Ar4- B may al;w WSC@IhYQFQB%WgW)R aftsirR 1akmat0|g9th®rx\yuh bekybont ut ed
with one or wher exg® dPOsich the§ a}e\@qa@kdﬁgﬁﬁl éal] nts sel ected from

Cl . 4al kyl oxy 6> Cl - 7T s hydr ogen,
hydr oxyd Aal k)ﬁz ‘?fflkcfacg’dﬁ%ﬂmde?gy \é %@BH{‘@% E‘}} gg}‘}ﬂgﬁ Y or
. 4al kyl - subst i@ udledoxycatbooyler €. 4a1qn@rbomu]batpa1rtmnmr§ saider’f emthf rom

Cl 4al kyl spl fonyl ﬁpgde#@}éﬁ%&%ﬁ%’a}{dgﬁﬁ(& @{4&%%@ in 30 particular R8

represents Cl. u nor e substl tuents sel ected
from CL. 4al ky|l§uprf Y eachgpdanrpds RO BrepRyent h%@@e‘ﬁt@lmy&@@bﬁsulfonyl

Cl. 4al kyl oxycar bmmhlk%xﬁafb@h;ﬂwrc.mk)n@a&lsdnguiraﬁsanlféulirg?’g@ﬂqﬁ? éachh%’dVOQGn or
represents

gl gg: tz: oxsézr [)3 ’b%{‘ﬁ%ﬁﬁ{ g‘ifgéqntoﬁpéﬁ?%x‘iaﬁb BHenyl or R13
Het' represents 2-bora-1,3- dloxolanyl- optionally substituted with one or where
20 possible two, three, four or more substituents selected from amino, C,_salkyl,
hydroxy-C4alkyl-, phenyl, phenyl-C,.4alkyl, C,4alkyloxyC_salkyl-, mono- or
di(C,4alkyl)amino- or aminocarbonyl-;

Het” represents 1,1-dioxothiomorpholinyl optionally substituted with

Ci.salkyloxycarbonyl or C1.4a1kyl-NR27R28; or Het? represents piperidinyl or
25' piperazinyl substituted with C;_4alkyloxycarbonyl or -C;.4alkyl-NR*’R*;

Het® represents pyrrolidinyl, 2-pyrrolidinonyl, piperidinyl or hydroxy-pyrrolidinyl; in
particular Het™ represents pyrrolidinyl, piperidinyl or hydroxy-pyrrolidinyl; more
in particular Het”® represents pyrrolidinyl;

Het® represents a heterocycle selected from morpholinyl or piperazinyl wherein said

30 heterocycle is optionally substituted with C,.4alkyl, hydroxy-C,.salkyl,
C,-4alkyloxy7-C14alkyl or polyhydroxy-Cj.salkyl; or

Ar*, AP or Ar® each independently represents phenyl optionally substituted with nitro,
cyano, hydroxy, hydroxyC;.4alkyl, C,.4alkyl or C;_salkyloxy;

further characterised in that either

35 Y represents ~C l.zalkyl'-NRB-CO—CR]6R”—NH—; or
R* represents Cj4alkyloxy substituted with at least one substituent selected from
Ci.4alkyloxy-C_salkyloxy-, NR'R® or Het?.



represents Ar6-sul fonyl or Het24-C _4al kyl carbonyl; WO 20061061417

PCT/ EP2005/ 056609 21 R14 and R15 each independently represent hydrogen or
CL4al kyl; in particular R4 and R15 each independently represent hydrogen;
R 6 and R17 wachodoadapendent|y represent hydrogen or C - 4etkgboapiséconal |y
substituted wth C3.6cycl oal kyl or Rl622and R17 taken together with the
carbon atomto which 5 they are attached forma C3. 6¢cycloal kyl; in a
particul ar enbodi nrent R16 and R 7 taken together with the carbon atomto
whi ch they are attached forma C3-6cycloal kyl; R2' represents hydrogen or
d _Qal kyl oxycakinthey igroup of pempduadd ascorBing to the pessenttinveni@in cpabikty obthpgear bonyl 10
R23 represent Sco%ﬂ@ﬂcﬁ)()k f&ﬂmaqmmeyelﬁ&%ﬂnﬁda& SOhYEIRwAYAEQ¥ Hions %plf‘al Kyl oxy-
or Het 25; al so_represent hydrogen when R16 and R 7 taken together
with the carbo?ﬂepé?ts‘?}‘r‘ﬁiIt‘uiI which they are attached forma C3.6¢cycl oal kyl; R25

and R26 each mdspﬁeaderm o¥lkyle pCestiyl-NR/UCOaEG1-, Ch.sARYIKYR *-CO-Cf adikgy, sul fonyl :

Cl _4al kyl oxycar bopyl ..ok Bl R26 each

15 i ndepen§ent |y ?é l@’égﬂ g&ﬁ]ﬁyg 63318411?‘3-?&@’ S:él"‘;@( l?:dgr}b yFE%EZ(’;ﬁgnd R28 each

i ndependently r epCeS?ékyﬂ Nﬂ/dEHgé}O -NB-Gedakky] or QllaalkplFMW%(MHe@nﬂym particular Y

Cl - 4al kyl oxycarb I 13 C each
QBtbscffs - ;&ﬂégky lqan leﬁrmh c Bali!, c ;ak@r Nﬁ?‘?c@rel SR,

i ndependent |y represent Cl - [epresents :
2-bor a- 1, 3- di oxol-SingAlkyl; N@r‘lapllwgﬁﬁ‘gf pput @2%3‘91‘\"% gQ)?RV?Iﬁer ~90 possible

two, three, four @malmtreﬁscm:z{etz?-uents sel ected from am no, CL4al kyl,

hydr oxy- C:I}zb}al kyl - pregepesnydifeclpo y&é 2&@‘% ngl 4ak§yﬂ @x%&l 1_4a| kyl -, nono- or

d| (d 4al ky am nocar E‘desentg
1- di oxot hi on?érlphmqnt'ﬁw dl@p'tbtmdaﬂl yalkyh €0- €uia 1 g NN *-@hal et Ky pastigdar bony |

or C1 4al kyl - NR27R2Z8ep legen{é%td'%rel‘:t%h@iengﬁkymd?@J‘R‘dCEdek}ﬂPf 25 pi perazi nyl
substituted with Cl -4alk gﬁfjl‘? %Fonyl 4al NR~7R28; Het 20

represents pyr dFPrﬁquE?l yar % di nonyl , piperi d| nyl or

hydr oxy- pyr r ol RXdeprgdentsibgdroper, halopﬂ:mlklyb;tlZ@am@@fm Mpmwﬂar(ﬂzlrehresyﬂns

pi peridiny|. or r r resents
pyrrolidi nyI Hex‘%g%énﬁrmélgenzt ﬂ{%{H%‘ Oggrggc@gﬁe IPEBﬁ&h%‘r ?I;%Jr%'ﬁltrsré %[rﬁg r nyl or
pi perazi nyl wher i, Q@Fﬂe“e%}l@et@r%d?ﬁfﬁ@“ﬁsé\}"éfsgﬁnohﬁpIva@mﬁqtt,ut ed with C1
4al kyl, hydr oxp* ehdaehleilydrogéd; 4al kyI oxy Cl Aalkyl or poI yhydr oxy- CL4al kyl ; or

Ar 4, Ar5 or Ar each i nde ents n i onal.l substl tut ed
with nitro, }garﬁBreseIWdAffo 43%3 XI¥y|Or C ‘&’Pmﬁfﬂﬁ‘?{ 1fhyon
where possible two or more substltuents selected from hydroxy, G 4a1kyloxy-
20 C1_4alkyloxy—Cl_4alkyIOXy, NR'R® or Hetz; in particular RY represents

Ar4-C1_4alky10Xy, Ci.salkyloxy-, or C;.4alkyloxy- substituted with one or where
possible two or more substituents selected from Cy.salkyloxy-, C;.salkyloxy-
C\.qalkyloxy or NR'R®
R’ represents hydrogen or Cj.4alkyl;
25 R® represents C;.salkyloxycarbonyl or C;_4alkyl- substituted with one or more
substituents selected from Cjalkylsulfonyl-, hydroxy, Ci.salkylcarbonyloxy or
NR*R?; in particular R® represents C;_4alkyl- substituted with one or more
substituents selected from C,.salkylsulfonyl- or NR*R*;
R'! represents hydrogen or C_alkyl;
30 R? represents hydrogen or Cj.4alkyl;
R" represents Ar®-sulfonyl or C,_salkyloxycarbonyl optionally substituted with phenyl;
R'* and R® represent hydrogen;
R'®and R"” each independently represent hydrogen or Cy 4alkyl optionally substituted
with Ccycloalkyl or R'® and R' taken together with the carbon atom to which
35 they are attached form a Cs.¢cycloalkyl; in a particular embodiment R'® and R
taken together with the carbon atom to which they are attached form a

Cs.¢cycloalkyl;



further characterised in that either 35 Y represents

- C] 2al kyl - NR23- CO- CR16R17-NH-; or R4 represents Cl -4al kyl oxy substituted
with at | east one substituent selected from G _4al kyl oxy-G . 4al kyl oxy-,
NR7R8 or Hetwo 29¢9,030Q6/ 061417 PCT/ EP2005/ 056609 22 Anot her1/@¢F2008056009
conpounds according to the present invemion consists of those conpounds of
formula (1) wherein one or nore of the followng restrictions apply; Z
represents NH, Y represents -C3.9al kyl-, -Cl-Sal kyl-NR 3-Cl -Sal kyl -,

-Cl -5al kyl -NR14- CO-Cl . 5al kyl -, 5 -Cl5al kyl -CO-NH, -Cl.6al kyl - NH CO,

- _2al ky1- NRR! 6preSRtSRAIrogehldr C\ 4alllyl&atdchonylR21- CHr CO- NH- C, . 3al kyl or

"5 Sal by - RS, %?;E%é’ﬂtic}@%‘ﬁ%?%wbﬁ%igﬁtw;&%g?aﬁ%yaﬁé?&ﬁ orHer™
- C 6al kyl - CO- NH R~ may sép Kepresgiphgdsogen whendy’ pyd R Ntgkeo togethrn gith the gpbor ¢

Il- Sal kle-R NHngQ{c&Qitol\Ohix&z tlfe?@fefh‘@t@ﬂ{eﬂf@nﬁﬁ(ﬂﬁ,@&ch%@l@g; O,CI -g}CL- |2a| kyl -, NR

, or - ' -Cl,2a 6 ; represents a direct - Cl - 2al kyl -,

G0 O - 2al kg R AR et gapeRIeRY feofesfh Pidibeen of o ittt wi  ect bond,
-Cl - 2al kyl - orRTNEdR*€adinddpkydently Rpresep hpdreginsor ity dalbgembanyl;hal 0; R2
represents hy 0] el 0 , cyano or Het'; in particular R2
represents 1 ﬁyﬁplgaée}'ﬁph(g%faﬁ@g%%%ﬂynyl' or Het'; nore in particular R2
represent s hydidgenresental. brdioxediomaspholipy!l, piaeriding or piperagipylehergin saig Hetogen,

hal o, cyano or HGlE'o'tio‘ﬁallfﬁfb&tﬁﬁ@ﬂh&th@ﬁﬁlﬁﬁ@%&cmﬁén)ﬂ%PK@I§QIR9§NR\?7R28§|'4a| kyl oxy,
C _4al kyl 0@-, %o . 4al k%@)@lf substituted with one or where possible two
or more sulfstitUeltRCEREER PMom hydroxy, Cl al kyl oxy-, 20

Cl - 4al kyl oxy- GfietZabpgsents p heRERe saleckialtfRym morphalinyil oupigerafidylvapreassant s Ar

- Cl . 4al kyl oxy, Cl he@&?ﬁﬂg%ﬁ)’ti’onﬁb sgﬂystf%ﬁlaé(Mgﬁ’@(jagnl@}'CPﬁ%fg?(E—td?.galmll:[ h one or where

possi ble two or nopre stituent’'s sel ected fr yl'oxy-, C -4al kyl oxy-
Cl - 4al kyl oxy or NReRKYR?YComod enpdymErydendls¥ O . 4al kyl ; 25 R8 represents
Cl4al kyl oxycar Admepreserits pHerdBl kyl - substituted with one or nore substituents

selected from (Cis | al kvl nvl -, hydroxy, C-4al kyl carbonyl oxy or NR25R26;
in parti cu{sar %rérpg%s?%%é#n&ﬂ .4al kyl - substituted with one or nore
substituents st eepresants poanyCrptivaslkydubsiitgtechyith nigio; NR 25 R2"; R 1 represents

hydrogen or C, gpfedrklhractern@d ldafsmEesent s hydrogen or C, . 4al kyl ;
Y represents —C;.,alkyl-NR**-CO-CR'"*R"7-NH-; or
R* represents C.4alkyloxy substituted with at least one substituent selected from
20 Ci.salkyloxy-C, salkyloxy-, NR’R® or Het?; in particular C;.4alkyloxy
substituted with Cy.4alkyloxy-C_salkyloxy- or NR'R®.

An interesting group of compounds consists of those compounds of formula (1)
wherein one or more of the following restrictions apply :
25  Zrepresents NH;

Y represents -Cs.alkyl-, -Cj.salkyl-NR">-C, salkyl-, -C;.salkyl-NR'*-CO-Cy.salkyl-,
-C1.2alkyl-NR?!-H,-CO-NH-C; salkyl- or —C.,alkyl-NR**-CO-CR'*R!"-NH-; in
particular Y represents -Cs.alkyl-, -C1.salky]-NR13-C1_5alkyl- or
—~C).,alkyl-NR®-CO-CR"*R""-NH-

30 X' represents O or -O-C; zalkyl-; inparticular X' represents O

x? represents a direct bond, C;.;alkyl, -CO-C;.alkyl or NR”—CI_zalkyl; in particular X2
represents a direct bond or NRIZ-Cl_zalkyl—;

R! represents hydrogen or halo; in particular R represents hydrogen;

R? represents halo, Cy galkynyl, cyano or Het: in particular R? represents halo,

35 acetylene or Het'; more in particular R? represents halo or Het';

R’ represents hydrogen;



R13 represents Ar6-sul fonyl or Cl.6al kyl oxycarbonyl optionally substituted
with phenyl; Rl14 and R15 represent hydrogen; Rlo and R17 each independently
represent hydrogen or Cl.4al kyl optionally substituted wth C3.6cycl oal kyl
or R16 and RVD w@kemit oget her with the carbon atomto whiRCI/EBRS0YI36009 ar e
attached forma C3.6cycloal kyl; in a patticul ar enbodi nent R1LG and Rn taken
together with the carbon atomto which they are attached forma

C3. 60yc| oal kyl ; WD 2006/ 061417 PCT/ EP2005/ 056609 23 R2' represents hydrogen
or . 4al kyI oxycarbonyl ; R23 represents Cl4al kyl optionally substituted with
hydr oxy- ﬁlmwmgwroﬁ wkydexy-, Roglkiayy-Hr Sosallopeasahititigdvsb ene dthen R16
amé3 Ré7 tiakelnkt FGﬂ{e oswor@:mwbBem@ersﬁmtueats@algét&%fmmmﬁ NRVthﬁdrgi yaghed form
a cycl oal ky each i en es rogen or

Q. 4al kyl car bonylG- Sl ?%ﬁw%goxé{adﬁp‘i‘fﬂ@%gﬂd&?{ﬁ% Sr‘%p&é@"@ﬂ% ydr ogen or

Cl . 4al kyl car bonylG,.salkidbky-roe oy esleyids sﬂbdm'mrtai\azl,tlﬁacmammd)@r@qual,kyldey-z represents
1, 1- di oxot ty onpr o Q%el“gw\xndﬂoﬁé‘%‘%dﬂ or pi perazi nyl V\/nerei n said Het2 1is

optional I'y 'subst’i ar bonyl or - 4al kyl - NR27R2s; 10
Het 20 repr eserﬁsfeﬂyﬁnelchdﬂlhyllsut’ﬂqéqt WI‘@ Reé*erﬂfsclaalhélﬁléf@d&cl e selected from
mor phol i nyl orRl|©|r Sa,ztg Hydro Qr €, al iy het erocycle is optionally
substituted vm a

pol yhydr oxy- CI " 4é?pﬁeg§fmt¥N ASuyng’ﬁg%ghf%kyE K‘VPO“YY 4@1“5 i%?’%&ﬂ?@lhaﬁ@% or

Ar6 represent sR‘[SIanxh& reputseots Alydrpgan, BsjalkylibeR! \amle "rakten oogethewithdre
characteri ﬁ)ed in %ﬂfg& Fdrr”% gh (h‘é‘fﬁn%%g&tﬁd Lrg}}] g)ycll 3-CO CR16R17-NH; or

R4 represents ( Sast o € substitugnt
sel ected from 2@6%@}?@&@1& Tpgap-or! 4a41R)9418P9ﬂ1°U1NR{?R8€R§?SFE§§1441W Bt R cul ar

Cl. 4al kyl oxy SUmpﬂei,dﬂtsﬁﬂdi«@géﬁwﬁérr145|akd'R5;tMceﬁ3kog4ﬂ1kait@W;jCafbb? mfR&RB lAn( N
interesting group QO onpau sists O se conpounds o or mul a
wherei n one or m)‘iy %&e?ﬁxgaﬂgﬁ gg}l ¢3e6§¥‘il?i ?ons apply : 25 Z represents
NH, Y represenR¥ andB>’@a¢tkiptependeqtly Szprdsent-hyiitogenGir Gratlkylcarbonytyl . sal ky! -

%g’ % 81?1(55 ?RSIZI_ kYII{Tzi_’ar_\d R(&Jea%glrnﬁﬂgrdclﬁm} réﬂ?esgphgﬁ' génorﬁll EMleczQBonyg 2al kyl - NR

: pre
-d . 5al kyl - leéetcl’fp@aqq@; borgyl,3- dloxolany?
Het? represents piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl or

1,1-dioxothiomorpholinyl wherein said Het® is optionally substituted with
Cy.salkyloxycarbonyl or NR*R®-C, salkyl; in particular Het’ represents
20 1,1-dioxothiomorpholinyl; piperidinyl substituted with Cj_salkyloxycarbonyl; or
piperazinyl substituted with C, salkyloxycarbonyl or NR*’R%.-C, salkyl-;
Ar* represents phenyl;
Ar’ represents phenyl; or
Ar® represents phenyl optionally substituted with nitro.

25
An interesting group of compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply :
Z represents NH;
Y represents -Cs.oalkyl-,-C).salkyl-NR-C, salkyl-, -C,.salkyl-NR'*-CO-C salkyl-,
30 -C12alkyl-NR*'-CH,-CO-NH-C, salkyl-, C).salkyl-NH-CO- or —Czalkyl-NR%-

CO-CR'R'-NH-; in particular Y represents -Cs.alkyl-, Cy.¢alkyl-NH-CO-
-C).salkyl-NR"*-C, salkyl-, -C.salkyl-NR '*-CO-C,_salkyl-, or
~C1.2alkyl-NR%Z-CO-CR'R!"-NH-
X! represents O or -O-C);alkyl-; in particular X! represents O
335 X represents a direct bond, C;.;alkyl, -CO-C;.alkyl or NRIZ-Cl_zalkyl; in particular X?
represents -CO-C; ;alkyl or NRlz-Cl_zalkyl-;



-C (.2alkyl-NR23-C O CR 6R 7-NH 30 X represents 0 or -OCl. 2al kyl -;
inparticular X represents 0 X2 represents a direct bond, Cl.2alkyl,

-CO-Cl -2al kyl or NR12-C 2alkyl; in particular X2 represents a direct bond
or NR12- Cl. 2&0R9M6/0614RL r epresents hydrogen or hal o; in parGCT/ERMEGV0SEE09
represents hydrogen; R2 represents hal 025 C2. 6al kynyl, cyano or Het'; in
particular R2 represents halo, 35 acetylene or Het'; nore in particular R2
represents halo or Het'; R3 represents hydrogen; WO 2006/ 061417

PCT/ EP2005/ 056609 24 R4 represents Ar4-C _4al ké{ oxy-, G _4al kyl oxy- or

O . 4al kyl oxy stigsPEsentsdydigge cyane o haloyif @p@icyask | 1pEsenichygFoesp pihalo,
substituents sel efdreth par@duldr®’ 2eprdBTRBydrbyedl H¥ito 3nbromo;

C _4al kyl oxy-d» 4al k XY= i rticul ar, R4 repres s Ard4- 4al kyl oxy-,
G “aal Ky oy Bl Gao B bepbpEHel e REBL SRR SpSiiioral k1 ox-
5 R7 represents relylsgeer et ; Glorel il peyticulaRB’ reppsesehdls odilethal kyl subst i t ut ed
W th NR25R26 of3 részgg{sl%hlgg&f;onyl; R12 represents hydrogen or C.4al kyl -;
R13 represents_Ar6-sul fopyl” or CL. 6al kyl oxycar bonP(/I optional |y substituted
wi th phenyl ; hlrsprgmtsm‘ﬁqieﬁhég@m%-mwowéﬁPl@l-ﬂ%wbsttsvtcwahaﬁfaoar
tcgtkgn t Ioge} Eelr Wi vflkg:ré p&sible tﬁabbﬁxﬂéﬁhmﬁeﬁts\&@ﬂiagd frgm?ﬂeaz_r, 8IRARY, ay&eildy irrd%rzn3a
. 6cycl oal kyl ; resen r.ogen qr _4a 4 rtJ.cul ar

represents Cl. 4a:§‘y‘flﬁ(g]§6y’§§éat“§yrlg§7’égg?ﬁlg‘ﬂ?ﬁr rEYe "Mnbl;fgﬁ%?{g'ﬂﬂ t aken
toget her with theCicalkplony-air émualiyloxyrdubstitutbd yith pre entwhechpassibledwp ar more

g&gclyﬁl land%I; fs%ést%%qm%gﬁct@@ﬁgrzngm%,Nﬁﬂﬂ%%ﬁﬂy&ow;p{Fsent hydro?eﬂ gr
_4al kyl car bopy!l ; an ach independent|y represent hydrogen or
d - 4al kyl car boR qepresqqéstl]@%lf%ﬁq,gggx‘,%g—?@4 2 ,lfﬂfggﬁoxol anyl; Het2 represents
pi peridinyl, pRpep@zdntsyC;,alikpkpddonyl Tl 4alkyloxgembgnybdr Ciysklker substituted with

L oxoth omor 0%, JRSLELTNR%S, il SRR LRDY LY aRBBHAY 0 1
1, 1- di oxot hi onBr pers¢senty hydrpgenerr iCdiddkyl-s substit uted wi th C] _4al kyl oxycar bonyl ;
or  pi per azg nyRBseasskhds Wieghitohiilor €] A1yt syt bpondlly QbimaeRagthGhedba! ky] - ;
Ar4 represents_ghenyl; Arh represents phenyl; o 6, r epkesent;s . phenyl
optional Iy subBt iaPﬁ!JiéecfaW Wﬁeﬂﬁp&nﬁy re%e‘iﬁﬁl'q%?@eéﬁ%l ‘Qrﬁgu ﬁ“‘g]? Efbounds
consi sts of thosetogahgrovithdbe cdrbdroatom k@awlich they are attached from a Csecycloalkyl;
R represents C)_4alkyl optionally substituted with Het*;
R? may also represent hydrogen when R'® and R'” taken together with the carbon
20 atom to which they are attached form a C5¢cycloalkyl;
R® and R each independently represent hydrogen or C_salkylcarbonyl;
R? and R each independently represent hydrogen or Cy.salkylcarbonyl;
Het' represents 2-bora-1,3-dioxolanyl;
Het” represents piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl or
25 1,1-dioxothiomorpholinyl wherein said Het® is optionally substituted with
Ci.salkyloxycarbonyl or NR27R28-C1_4alky]; in particular Het? represents
1,1-dioxothiomorpholinyl; piperidinyl substituted with C;_4alkyloxycarbonyl; or
piperazinyl substituted with C;_salkyloxycarbonyl or NR*’R*-C_salkyl-;
Het” represents morpholinyl;
30  Ar’ represents phenyl;
Ar’ represents phenyl; or
Ar® represents phenyl optionally substituted with nitro.

A further interesting group of compounds consists of those compounds of formula (I) .
35  wherein one or more of the following restrictions apply :



wherein one or nore of the followng restrictions apply Z represents NH, Y
represents -C3-9al kyl -, - Cl1. 5al kyl - NR13- C1_5al kyl -,

- Cl. 5al kyl - NR14- CO- C] _balkyl-, 30 -d _2al kyl - NR21- CH2- CO- NH- C, . 3al kyl -,

C, . 6al kyl - NMFWOQooezns14T1 . 2al kyl - NR23- CO CR16R17_NH-; i n par¢1/ERM0@s 055609
represents -C3.9al kyl -, C _6al kyl -NH CQ6 - C1. 5al kyl - NR13- C1. 5al kyl -,

- Cl. 5al kyl -NR14- CO-Cl . 5al kyl -, or -Cl1. 2al kyl - NR23- CO- CRI 6R17- NH X1
represents 0 or -0-C]-2alkyl-; in particular X1 represents 0 35 X2
represents a direct bond, Cl.29lkyl, -CO C, 2al kyl or NR12-Cl- 2alkyl; in
particul ar X2 Zre@msmf,%NHsY-r@me@ntszﬁt.éawl-eﬂn_mm%@ -Cajadgl- . WD 2006/ 061417

PCT/ EP2005/ 056609(, akyRNR'€p0esealks!- L MB8NRE¥BD-NH-0/lafkyl 152 particul ar

R1 represents hydrog hal o, | n particular R représents hydrogen,
fluoro or brono; ﬁ-zfﬁgﬁﬂg\i%e'ﬁ%cﬁa%{'ﬁéz_am kynyl, cyano or Het'; in

particul ar R2 Xeppesant® ohd-G, allateXy keraens a Hedct bord)Cesalkylparti cul ar R2

represents hal o op et ; repr nts hydrogen; R4 represents
Ar4- Cl1. 4al kg;l oxy- ?d&é{-%gﬁyﬁgﬁy?ﬂ&%?% Aal kyl oxy substituted with one or

]

wher e possi bl eR'trme%@nterﬁ@ggm@fsha_iq;Bemp&sgré# kede. agetyleomerHidat2, NR7R8, hydr oxy
and C, Aal kyl %Ww&@seﬁ@'hzmo &Yor cyab; RAE éé,bﬂ@ra\r%,_mpro@?.?m;alk loxy- or

Ar4- Cl. 4al kyl oxy- Ei al Kyl gxﬁ- .‘?]_r C .4€Irk\él o>®¥e ts%bs i t‘?lfé-‘ﬁ .tvm th one or
where possi bl e t wo-BKYIREY SH03Utet] sidth; ong 8 WRere BRSSPSRy OfF G- PSR Rg or
hydroxy; R7 reprseletd fromykith QRIR®, hydrooxgnd . ity loy)-Cremky®xal kyl ; R8

W eh - hydr Sy TR R AR o G O PPl Pluee Rl it NRERTE U1 e

C, 4al kyl sul f onyiCrealRysulfmykesent s hydrogen or Cl.4al kyl-: 15 R13 represents
Ar 6-sul fonyl omlzezpn&alhtkw@asg@afrlap.wlkylwﬁIeﬂaielnm sblgtdnyuged with phenyl ;

R16 and R 7 each in endent | y. represent ragen, Cl-4al kyl or R16 and R17
t aken toget her "tﬁgl(i?lﬁéycc?gbroﬂg]n‘)pﬁ?%aﬁﬁ'tsgbs\ﬁ}ﬂt%aﬂw@ﬁé}?hgre attached froma
C3. 6¢cycl oal kyl R RedR} appressetsthydiogens 61 -kajkyl opR °endiR] 'yaken hegetheuwisti thei t h Het 25;

R23 may al $0 1 epresiglady flf KRN &R ARl BeARImRIC; LAk .09et her with the
carbon 20 atom,to V\/n'ach th& ar\ggat taachgd forma C3.,6cycl gal kyl ; R75 and
'y

R26 each i ndepRnd@¥eseys Lepliod apd Rhyepresgats hytrogenAier\R cafiddbniaken toggtherang R 28
each independent | yith ehelc@®emhtohitd mdghnherarhitadid ddydre aCoguyvloalkykiet ' represents
2-bora-1, 3-di oxysl % # represents. piperidinyl. piperagzi.nyl i
mor phol i nyl , thi ]%’)r%h Sr:\_cllb %yleac rm&epgn&entlyp reZBresenqlt'ly(X'Ogen or 1.4eﬁl%ylca¥bdnyl,
Het" represents 2-bora-1,3-dioxolanyl; Het” represents piperidinyl, piperazinyl,
20 morpholinyl, thiomorpholinyl or 1,1-dioxothiomorpholinyl wherein said Het? is
optionally substituted with C;_salkyloxycarbonyl or NR7R®.C) alkyl;

Ar* and A7 represents phenyl; Ar® represents pheny! optionally substituted with nitro.

25  Other special group of compounds are:
- those compounds of formula (I) wherein -X'- represents -O-;
- those compounds of formula (I) wherein X! represents C.alkyl;
- those compounds of formula (I) wherein XL represents ~NR'', in particular -NH-; .
- those compounds of formula (I) wherein —X>- represents ~NR'%-C ;alkyl, in
30 particular -N(CHj3)-C,;alkyl-;
- those compounds of formula (I) wherein R! is fluoro, chloro or bromo:;
- those compounds of formula (I) wherein R? is fluoro, chloro or bromo;
- those compounds of formula (I) wherein R?is Het', in particular 2-bora-1,3-
dioxolanyl;
35 - those compounds of formula (T) wherein R%isat position 7 of the structure of
formula (I).



25 1, 1-di oxot hi onor phol i nyl wherein said Het2 is optionally substituted with
Cl _4al kyl oxycarbonyl or NR27R28-C, 4al kyl; in particular Het2 represents

1, 1- di oxot hi onor phol i nyl ; piperidinyl substituted with ClAal kyl oxycar bonyl ;
or i erazinWD28stdlfuted with C Aalk | ox carbon | or NRTFERIG/M6HXYL Pl ?
YYYYt -; Het25 represents norpholi#yl; 30 Ar4 represents phenyl; Ar5
represents phenyl; or Ar6 represents phenyl optionally substituted with
nitro. A further interesti ng group of compounds consi sts of those corrpounds

of fornmula (1) 35 wherei ne or, nore of t,he follow n restrlctl ns apply :
WD 2006/ 061417 BEesF EPERYS %) geaula dy wherpin gt é%%ﬁ%egtsﬁwal% ‘gWIh
- C3. 9al kyl -, - O hyadoky bnd\bRE3ub3titiat éeyehtedfrmﬁélomeém 4 coc | . 5al kyl -, -C

o o o s KR S
-CO- Cl1_2al kyl oramijRcarbonyd 1k;9'1ky1 Wr%pr%&éﬂﬂ’bmm} Sg@ﬂk)’br hal o;

represents shal 07C1§5’lﬁ 1&11'@6}%'](9(")' %%Blkyl%% Heept?ms lfyﬁg@%@mﬁ c%@g@ﬁ dl?fed

\rMet)Legﬁgt grA\rAﬁer?%mB’g%§YB X‘P\Bo 1%’?>’dﬁ?ﬁe log{)i(i%@@']i @G&F%pre%% ected from Het 2,
NR7R8, hydroxy antndSarbémylksslsaikyl- OIR 2RI kyiLalkylsolfchl-BF sallgproe SRt yidi-ogen or
G TonROSEaRafl oS URBR S CoMATNRRERS 1 o
Ar 6-sul fonyl or mlowhwmomlthl@onwra@pﬁa@daaldﬁesmtiondlywbwtutm pikenyl

i th the 55 car e aRacYeRmEte @M@*“f’?’t&“ﬁ{‘% e RS 8 cl oal kyl
\323 represents CGHXX Py]a‘ﬂan‘?%?égﬁ(é ?f?’é‘o?ﬁl?l&‘fnéf %rnéwgﬂg]?ﬁlsﬂ%‘ gl‘ﬂvj R17 tzlken
together wth tpagicclar those @impoutds oﬁllfnrmhlat(ﬁewiaane reprdserdt pipeddingl or

S pvel oal KL RS g BR1A"A e ei)bshm?&gnﬁﬁ@umhéﬁpagﬁe@gwdrOgen

or O _4al kyl car repres I oxol an
represents pi perm‘?IFﬁl}hStltuﬁiltﬁéql%PﬁdrmeN?O%%H@F@Ih%)’ » MO0 fOr phol i nyl or

1- di oxot i onorguag LAl lamdReMoly l%a@4ahiqflls%1fb§yl optionally substituted with
CI - 4al kyl oxycar bonyl or NR27R28- C14al kyl; Ar4 and Ars represents phenyl; Ar6

represents phenyl optionally substitut ed wth ni t ro. 25 Oher special group
of conpounds ane:further embodiment of the present invention 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 R substituent is at position 2 and the R*

20  substituent at position 7 of the structure of formula (I). Alternatively, the X2
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 R> substituent is
at position 2 and the R* substituent at position 7 of the structure of formula (I).

25
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 described
for instance in the following references; “Heterocyclic Compounds” — Vol.24 (part4)
p 261-304 Fused pyrimidines, Wiley — Interscience ; Chem. Pharm. Bull,, Vol 41(2)

30  362-368 (1993); J.Chem.Soc., Perkin Trans. 1, 2001, 130-137.

As further exemplified in the experimental part of the description, a particular group of
compounds are those compounds of formula (I) were X! represents -O- hereinafter
referred to as the compounds of formula (3). Said compounds are generally prepared

35  starting from the known 6-acetoxy-4-chloro-7-methoxy quinazoline (II') which can be
prepared from commercially available veratric acid and 4-hydroxy-3-methoxy benzoic
acid, respectively.



- those conpounds of formula (I) wherein -X - represents -0-; - those
conpounds of fornmula (1) wherein -X - represents Cl-2al kyl; - those
conmpounds of formula (1) wherein -X - represents -NR '-, in particular -NH;
- those conmpwordes/t41fornmul a (1) wherein -X2- represents PCREAR0DS4602al kyl ,
in 30 particular-NCH3)-Cl. 2al kyl -; tho#¥e conpounds of formula (1) wherein
R is fluoro, chloro or bronpb; - those conpounds of formula (1) wherein R2
is fluoro, chloro or bronmpo; - those conpounds of forrmula (I) wherein R2 is
Het', in particular 2-bora-1,3- dioxolanyl; 35 - those conpounds of fornula
(1) wherei n RA&ugling offgsiattergyithysugable prbstitited apilipes @) updsr siandard gonditigps,

2006/ 061417GP@E£1/ e{iifﬁ?@@ﬁﬂ&ﬁﬁn@proﬁ%o}j ﬁtca_ﬁ@lhe@mﬁmmpdﬁt@é rahgimglﬂd)rﬂlbﬂ(d-_)OOﬂUer ein R4
represents a y.suhstituted wt r nd one substituent

sel ect ed from%@%‘lg}" H@‘Pg‘ neln WSQ@%WB%%@&W%@@%% (1) wherein R7 is
hydrogen or nethyl and R8 represents am nocarbonyl-C . 4al kyl -, NR2SR26,

Cl. 4al kyl sul fonyl -G _4al kyl -, 5 G 4al §spémeak bonyl oxy- C1 Wal kyl or \

Hett'-Cl _4al kyl-; in particular those conpounds of forrﬁ1~|~§1/(>129\/ rein R7

i s hydrogen or nety#l and R8 ré&presents am nocarbonyl- G . 4al kyl ;4§ NR25R26,
Cl. 4al kyl sul f onyl - dal kyl - or OHeYI/}x?\C\:r\/ﬂ%\I kyl - those%rrpo‘ﬂMd & fornula
(I') wherein Het2 rep ent)N pi peri di ny:)%/\l , 1- di-oxdthi o pRgbwpyl or

pi perazi nyl and sapd™¥ & is optiondN y>¥Sabstituted with ong or where
possible two or nore substjfuents sel egiigd from NR39R4R” afm ibcar®Bonyl ,
nono- or di (G _4al kyl ) am nocarbonyl or C _4al kyl sul fonyl; in particular

t hose conpounds of formula (1) wherein Het2 represent piperidinyl or

pi perazinyl ang -Sgidgdit 2prbectioPErbeyiadhl aY fof Bample Ikt farbbty/ - BURE, ikhyVaiEYLE

possi bl e two OBenzﬁQ{tﬁali%}llﬂmt dpents selected from N:?BQ:??O, ?m nocar ]lcoonylh,
nono- or 15 di (&gt 4 sulfonyl. In a further
enbodi ment Sof t}ﬁ]’eR_é?Jélsﬁeﬁ%eﬁgﬂﬁ\gg%?§%%%¥+?%°%§é¥gé}f@éﬂ;h.lw)uent is at position 2",
the R subst iRepeaitctionpf e éniemsnediates offormula (NA) e depetibied inPropastva Grompain, t he
R2 substi t uento,sLepkeReaksSHyNWOGRRAe lyfi RG. MOWiids] Predition, 1998 fBBowddb3trdnguent is
at position 2 ?nd the R4, 2(3/ subst | t uent tp_glgsml,on 7 of the; structuye of
formula (1). AsEEHadenMispnopy,condsionsgiyeine maerneyli campaads {H &t are usghe Ry
substituent repkagdgiceompyehdefrethe oyntivalsof e dinalscoatpourps HF the@esdnt,in tehgonR2

substi t uenf, rg%}%zn%%_:sgn Lig_@ﬂqjeth%gtaatsgg%ﬂ)&jo%l 5, the R3 substituent is at

position 2 an ubsti t uen ron’7 of the structure of formula
(ry. 25
Scheme 2a
V,
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V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl, benzyl or
trialkylsilyl groups
X% R! and R? are defined as for the compounds of formula (T)

In brief, said macrocyclic compounds of formula (1) are demethylated using art known
15  conditions such as for example provided in Schemes 3&4 hereinbelow, followed by an
alkylation with an appropriate alcohol, such as for example described in Scheme 5

hereinafter.



The conpounds of this invention can be prepared by any of several standard
synthetic processes commonly used by those skilled in the art of organic
chem stry and described for instance in the follow ng references;

"Het er ocycl i woQotmgouzs” - Vol .24 (partd) p 261-304 FusedP@iER205iSees, W I ey
- Interscience ; Chem Pharm Bull., Vo» 41(2) 30 362-368 (1993);

J. Chem Soc., Perkin Trans. 1, 2001, 130-137, As further exenplified in the
experinmental part of the description, a particular group of conpounds are

t hose corrpoungj%i%_{zoﬁ&rdgﬁea.l;:(alti},?‘vghgméi_‘ - represents -0- hereinafter
referred to a a (3). Said conpounds are generally
prepared 35 starting fromthe known 6-acetoxy-4-chl oro-7-nmethoxy qui nazoline
(I'1") which can be prepared fromcgmercially avaijabl erferatric acid and
4- hydr oxy- 3- met hoxy benzoi,c—*aCt respectivel yy 2 9) 061417

PCT/ EP2005/ 056609 28 Cou Iing_(N he latter with suy <& substituted
anilines (I111") under stag)dar condft i 8mSHL foro g bl e stirred in

2- propanol at an el evated mture angming fofim 05100C during 3-12 h,
furnish the internedi ate ™o ds (1V') (Scheie N'Schenre 1 VV U.. . X2
1K,, 1H2 | O0d ~~O-VY.X2Rg Of/ HNR p | J Ozt 2N~ t I~ 10 (111) (IM
\O/ NJ (I'V) V = hydrogen or a protective group such as for exanple,

met hyl car bonyl, t-butyl, nmethyl, ethyl, benzyl or trialkylsilyl groups 5

X2, R and.R2 ' QP De. ti
of the ?Et esr rre;g%%égﬁ&%é%ﬁ%@%?gf ﬁ‘@ﬁ_gas dg@%ﬁ g@dﬁi%ﬁ fgt(g(j:eb‘ln,\?glw ouigsI |02
Or gani ¢ Synt he¥3sshegiedunggr nrceyiae sonditonsta 407t yntil gomplgtien GR minge. Tl | owed

by ring cl osuegtibnd@itulvisuneRed ©a6I tbhiaBibendicHPelalie RIGHRAGNE potirdd@AROUNS
(1) that are used

as.starting c oynds jn the synthesis.of the final
Compounds of 1FGBFESMR e Ak GiEed 1d A kil BB wdSoltd Pred as
her ei nbef or e) .DEYNEe@H2@:1) WitIO symxX BZCGIOH~andRAurified” dveRzilio® gel HRr (¢idink~ JR
10 ANEE o T BseMMeoH 9.5/0.5). The pure fractions were collected, evaporated and co-evaporated

with toluene to give pure 2 (yield: 70 %).

uinazoline demethvlation. Scheme 4:

2
R2

y) R

X e
1

1 HN

L Hil R ki, DMA, N, im R
‘\N - I
A HBrag%inHO /N,J
2

o] N
15

To a stirred suspension of 1 (1 equiv) and KI (10 equiv) in DMA, was added HBr (48
% in H,0) while bubbling N; through the reaction mixture. The mixture was rapidly
heated to 130° C and stirred at this temperature until completion ( 2h). The reaction

20  mixture was allowed to cool to 70° C and poured onto ice/H,O/NH;. The mixture was
filtered and the yellow precipitation was re-dissolved in THF/MeOH (2:1),
concentrated and co-evaporated with toluene. Crystalization from 2-propanol afford
pure 2 (yield : 42 — 78 %).



N-~HO NO W) NNONN(1) V =hydrogen or a protective group such as
for exanple, nethylcarbonyl, t-butyl, nethyl, ethyl, benzyl or
trialkylsilyl groups X2, R and R2 are defined as for the conmpounds of
formula (1) WO 2006/@81417sai d macrocyclic conpounds of for muPGI/ER0%056609

denet hyl ated using art known 15 conditdbns such as for exanple provided in
Schenes 3&4 herei nbelow, followed by an alkylation with an appropriate

al cohol, such as for exanple described in Scheme 5 hereinafter. WO

2006/ 061417 P@élﬁﬁ%ﬂ%éﬁfj@@&gs%}%%e {ui nazol i ne denet hyl ation. Scheme 3. 2 R2
22 Y XY HNRI Op NLidDW/ N HON 25 A

stirred suspension of 1 (1 equiv), Lig (7 equiv.) and Na2S.9H20 (7 equiv)

in DMF, was heated under nig ndi tions L{o,,l@r til conpletion (30
m nutes). The reaction m xture | owed to %ool t ol ient tenperature

and was then poured onto iGge wa RlTrmormytmf wasf i [tRdred and the yel | ow
precipitation was re-dissolve m some HCOOH and
purified over silica gel fidd reﬂjuens DCMO NQJ. 5/0.5). The pure

fractions were collected, evapqrated and co-evaporagsed wth toluene to give
pure 2 (yield: 70 % . CQuinazoline denmethylation. Scheme 4. 2 2 R2 V ~X/ R
Y ~x HN IR _FLI, DWhN R peniRAr G-l Pl OREJFCNCSIT““I-%F"“WMW“ OHON 2 15

w1t one or where possible two or more substituents selected y, halo,
C,.qalkyloxy-, Cysalkyloxy-C, salkyloxy-, NR'R® or Het™-. Ar*, Het R and R? are
defined as for the compounds of formula (I) hereinbefore.

To a stitred suspension of 2 (1 equiv), alcohol (8 equiv) and triphenylphosphine (2
10 equiv) in THF, DIAD (2 equiv) was added dropwise and the mixture was stitred at

room temperature for 60 min. The reaction mixture was concentrated under reduced

pressure, and the crude product was triturated from acetonitrile to afford pure 3.

For those compounds of formula (3) wherein R' or R represent acetylene the following
15 synthesis scheme (Scheme 6) is generally applied. In brief, the halogenated form of the

compounds of formula (3) is acetylated using trimethylsilylacetylene followed by

deprotection of the acetylene group to yield the compounds of general formula (5).

Incorporation of acetylene moiety. Scheme 6

S
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YU e
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RN R MeOH o] St
R | ‘J I TN o~
N o =
0 N R oy ?

20
wherein R is defined as in Scheme 5 hereinbefore



To a stirred suspension of 1 (1 equiv) and KI (10 equiv) in DVA, was added
HBr (48 % in H20O while bubbling N2 through the reaction m xture. The

m xture was rapidly heated to 130 C and stirred at this tenperature until
conpl eti on (W2rP06/0phd7r eacti on 20 m xture was al |l owed t o RGHEP20¢5/0FH0C and
poured onto ice/ H20/ NH3. The mixture wad! filtered and-the yellow
precipitation was re-dissolved in THF/ MeOH (2:1), concentrated and
co-evaporated with tol uene. Crystal i zation from 2-propanol afford pure 2
(yield : 42 - 78 % . WD 2006/ 06141 PCT/ EP2005 056609 30 Quinazoli

al kyl ation. Sdifemd 5SHTRdpy SqRiop | ¢ (I ~jeqpivy gp [i’ﬁt??‘ﬁm@ THES | AR |
N'J ROH, r.t Palsl(iﬁpﬂerﬂ)dlphaspﬂmewwacBum(IBcHlamfeeQQnﬂnsl%&r ?bllﬁilzécalb&’yﬂlul (c&l).. Aeelky1-
or R represent e or
nore substit uerg C%n l%?%ct é”cﬁ#{?ﬁo%ﬁl %wés(g%éd EMI%& th?swl&%%}@% (Irze5 é?;%?v% IW%L Radelt”
C44at kyl oxy- CrThaannktyarwg& stlmﬂﬂzaml%tpmpgmre until zhe reRation Rms amnt%lyap@ple&ef i ned

28( fl or t he)scorﬁlﬂ@'v&{]hgfthéﬂfﬁﬁ&édﬂhlrﬁlgﬁ B) shBﬁr;ﬁli rw%émé de Esnc@n@ﬁted {cﬁ@ryﬁé&§pﬁfés' on of
equl v alc

DI AD (2 equi v)® V‘g{j&"eﬂlsgﬂwgz@ ét r I‘f‘ﬁ %‘g]ge %H%Ce@%g{u v)..in THF,

t enper at ur e f eombhedorganit eyerserart cmemaxetdmnéenme@ceabmmter atiekt nmdmer waseduced

pressure, and digq SiHORIRERAUG! il %ﬁﬂé\\ﬁdn“ AR5 SRR bid oAl Tor d

pure 3. For those conpounds of formu represen

acetyl ene t he Yashadowitin acetonirilgy fetlped éy tbsélllfé%wsé) cqnge@@ﬁréirtalaffyrd
applied. Ip brg ef, the hal ogenated formof the conpounds of formula (3) is
acetyl at ed usi ng tri net hyl sil yl acetyl ene foll owed by deprotection of the
acetylene group to yield the conmpounds of general formula (5).

| ncor por ati on @immoed M enéd aqoéaas yK,CExheae) & WeO2HN 17 ) Brere OstiRe@Oat| rodm3

Pc(Ph3pP) 2C1 2 t%ﬂer:ﬁﬁte for 1 hour. The reaction mixture was concentrated under reduced pressure,
the residue was re-dissolved in DCM and washed with water. The organic phase was
15  separated, dried (MgSO4) and concentrated under vaccuo. The residue was purified

either by column chromatography or reverse phase HPLC to afford pure 5.

A particular group of compounds are those compounds of formula (3) wherein R
represents Cy_salkyl substituted with NR'R® or Het” wherein said Het? is attached to the

20 remainder of the molecule through the nitrogen atom. Said compounds of general
formula (7) are generally made according to synthesis scheme 7 departing from the
intermediate compounds of general formula (2).

Scheme 7
25
Z 2 2
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e - ! "i@
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2 6 R 7

wherein R’ and R® are defined as for the compounds of formula (I), or R” and R® taken together with the
nitrogen atom to which they are attached from a heterocycle wherein said heterocycle is defined as Het*

30 for the compounds of formula (I) hereinbefore.



"X2 2 iX YHNK-03 Y fl . f HNHCSS OMOKHOEGRpP N RoJ 4 20
wherein His defined as in Schene 5 hereinbefore WO 2006/ 061417

PCT/ EP2005/ 056609 31 To a stirred solution of 3 (1 equiv) in pyrrolidine
was added bwWO2ea/(sidAyl phosphi ne) pal | adi un{11)chl ori de (POI/ER20880566@P| owed
by Cull (cat). The reaction mxture wa& heated to 75C and
trimethylsilylacetylene (2.5 equiv) was added. The m xture was stirred at
this tenperature until the reaction was essentially conplete 5 and was then
filtered through a short pad of celite and concentrated to dryness. The
resi due was relqlia$omo@suspensemaef 2ndl vegdivvabremeepseryd Beahpbe®d EQUDAC 2Bthd

wat er. The cq&iiphda@q)h@maﬁl (Q dqawnﬁme)lmge&}umt»eﬁ alie@ drdpRakiecad the essure
and t he residue. was @tonlt ile overnl ht. It was

then filtered, BP¥C r‘@%sl ﬁt"Wésat mghéﬁnwwwe 20800 T FRC QR BéW and
the filtrate wascaeontdnndet edcioo and ther d@udel product Gamptourateddframcaceiguiede so K2CO3
(sat.) in NeOHeflidle9ere stirred at room tenperature for 1 hour. The
reaction m xture s concentrated under reduced pressure, the residue was
re-di ssolved in DCM and washed with water. The organi c phase was 15

separated, drigsla (sﬁ@énftl)sp@mnmﬂqe RYGIRY, el adefshitkilevasCddded e aantifs 20WQuinps
purified either Féé/\ um. Tema ogr atomé Ko/} re\é%lghet aseecti—APLC o afford
pure 5. A part?ngL} Pmb}l up Soﬁl“ r#)f) FEM NS h@ Uhds (SlflmlfxoqI Vi) (3)
wherein R r eproasentriatsd Chderaviaeguo, and shei erudeeprodict hwapRiTRSatest frplat 2etphittleiten sai d
Het2 is at{@chgfhrd pukhe 20 remainder of the nolecule through the nitrogen
atom Said conpounds of general fornmula (7) are generally nade according to

synt hesis schene 7 departing fromthe intermnedi ate conpounds of general
formula (2). Sahenaivély tdheVabeves2ndid partiRBlaxfdr those egmiounds)f formula (7)

wherein the Cy4alkyl moiety is further substituted with hydroxy-, said compounds are
made using a nucleophilic addition reaction departing from the oxirane analog 3’
15  (Scheme 8)

Scheme 8
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20  Wherein R” and R® are defined as for the compounds of formula (I), or R’ and R® taken together with the
nitrogen atom to which they are attached from a heterocycle wherein said heterocycle is defined as Het*

for the compounds of formula (I) hereinbefore.

To a stirred suspension of 3’ (1 equiv), in 2-propanol was added the amine (20 equiv)
25  and the mixture was stirred at 70° C for 2 hours. The reaction mixture was cooled, and

the product crystallized from 2-propanol to afford pure 8.

Where necessary or desired, any one or more of the following further steps in any order
may be performed :
30 (i) removing any remaining protecting group(s);



HM," R OPO Ph.P, THE1 H~ R ( HNR O Ner"?ax.rt 0 "N RZTRBNH, Rr 0 HO
NBr*b NJ RBN~O, NJ 26 R/ 7 wherein R7 and R8 are defined as for the
conpounds of formula (1), or R7 and R8 taken together with the nitrogen
atom t o whi CWOzPsypobile att ached from a het erocycl e wher ei RCEER280506¢66% ocycl e
is defined as Het2 30 for the conpounds33f fornmula (1) hereinbefore. WO
2006/ 061417 PCT/ EP2005/ 056609 32 To a stirred suspension of 2 (1 equiv),

br onopropyl al cohol (2 equiv) and triphenyl phosphine (2 equiv) in TF1F,

DI AD (2 equiv) was added dropwi se and the mxture was stirred at room

t enper at ur e f dil) GOVering a vprapquad of fasmulaiop a grojasted ferntersef wtfutheler vaccuo,
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To a stirred suspension of 6 (1 ui v in acetonitrile S .a .t he am ne
(50" equi vy ardd PR pmoags Sfomel L SRR e B8R E . “The
reaction m xt ur ealiesquatoncearninapeasalvaieef aopoeond effdmidie(Izonmmoectediuct was
triturated fromggeyn 'O;c;rile to 10 afford pure 7. Alternatively to the
above, and in particular for those conpounds of formula (7) wherein the
Cr_4al kyl i ¥ conyertingrHEpxidegsnlta RUEEMAFY HMIRG o bsejrate of @mpewstiinds ar e
made using a nudgbemph(l) ba prdtticl Ciinl Raesfino adepPodrndid ol )& aprottane

anal og 3' 15 (8(31‘]3%”)?1&%) Scheme 8 2 X2 Ry ~-X2 RHNI RRHNI RL 0 O

n, r.

R7R6N i, isoPr TP_"NJ ref lux,1h R8--M' | ONJ 3 R7 CH 8 20
VWherei n Rr andvR®nagrengieMoréde, asalt, @ quatermaryempramdsolyptefobe gempoypdpf or R and

R8 taken tgget hepmiih (1) Enh@profbi:tteﬂ RIBNhEE S Thib AndMENL0kiBE Y p?aﬁﬁna%éﬁtﬁﬁl'i‘ﬁd froma
het erocycl e wherein % [e! h.eterocgcl e is defined as HFt' f or tg c"(ﬁrrpounds
of formula (1) HSF& g“e?dﬂf“@.“ sqiha Qual§mary appng o8 B aplepts AT yompoupq o TngP #, in
2- propanol was a@ted prétectahione tfePédfiequi v) 25 and the mixture was stirred at
70 C for 2 hou &Qﬁ}' ] ofele] - reduct
crystallized f{@%"g{%ﬁ‘r‘%pa S:ng@%mgﬁlg% Q) gﬂ%@@g a?gmlﬂ[h% Oft(ﬁ)eanla (§F
enantiomers resolving the mixture to obtain the desired enantiomer.
15
Compounds of formula (I), N-oxides, addition salts, quaternary amines and
stereochemical isomeric forms thereof can be converted into further compounds

according to the invention using procedures known in the art.

20 It will be appreciated by those skilled in the art that in the processes described above
the functional groups of intermediate compounds may need to be blocked by protecting

groups.

Functional groups, which are desirable to protect, include hydroxy, amino and

25  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 C.gjalkyl
or benzyl esters.

30
The protection and deprotection of functional groups may take place before or after a

reaction step.

Additionally, the N-atoms in compounds of formula (I) can be methylated by art-
35  known methods using CHs-I in a suitable solvent such as, for example 2-propanone,
tetrahydrofuran or dimethylformamide.



Where necessary or desired, any one or nore of the follow ng further steps
in any order may be perforned : 30 (i) renoving any remai ning protecting
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converting a N-oxide, a salt, (guat ernary amne or a solvate of a conmpound
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or a pr ot ect edkndh@rprvdetigreeof fundtivhalGesupardnsfogmaiobtod ¥hidl soe Sdniplesarguat er nary
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thereof into alGtiFar Rﬁ%‘??tﬁ% a pharmaceutically acceptable addition salt a
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and 25 car boxy$qdmimRFgX! %@Pfaét%‘ll% PHOSHEAPPIFGLYF BTBaRic PETOXHY %ﬁnﬁ BFude
trial kylsilyl pgroxypeids(sechgas, foe etaniylé, peicienaettbypesotopd acid exrltaldaambytltutethenyl silyl

or trinmethylsi

aroups Tor anm iy AreeEdRKrRfiq, b8 1 BNbARKIE b peroitic 47 BYeaReRy
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benzyl est e§s. sodenikhee, mmaﬁpho\m@nm@emm{o@cé g Qdthbl 4ndnEd fl@NAYdrgr oups nmay

t ake pl ace befor Qr, af tler reacti %gf g&) %ddlttl ggaér é/a’rbthe N-atons in

conpounds of fSFRIFE#11 ue(*:ng %neﬁ’eetg‘n?l B, falggepate ocarbons, €.g.
dichloromethane, and mixtures of such solvents.

Pure stereochemically isomeric forms of the compounds of formula (I) may be obtained

20 by the application of art-known procedures. Diastereomers may be separated by
physical methods such as fractional crystallization and chromatographic techniques,
e.g. counter-current distribution, liquid chromatography and the like.

Some of the compounds of formula (I) and some of the intermediates in the present

25  invention may contain an asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
art-known procedures. For example, diastereoisomers can be separated by physical
methods such as fractional crystallization or chromatographic techniques, €.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be

30 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
or compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, fractional rystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated

35  diastereomeric salts or compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochemically



35 known net hods using CH3-1 in a suitable solvent such as, for exanple

2- propanone, tetrahydrofuran or dinethylformam de. WO 2006/ 061417

PCT/ EP2005/ 056609 34 The conpounds of fornmula (1) can al so be converted

i nto each ot W&r200l60dhi ng art- known procedures of functi BEBEPYITHIEE09
transformati on of which sonme exanples at® nentioned hereinafter. 5 The
conpounds of formula (1) nay al so be converted to the correspondi ng N oxi de
forms follow ng art-known procedures for converting a trivalent nitrogen
intoits Noxide form Said N oxidation reaction nmay generally be carried
out by react i nigoméree fogneefttheeppreprigici intermegdiatesrand btartipig ynajgirials, provided that the
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| somer | ¢ 1 g MS;,00 L REoSTRANRS (0l AARIH bdcldulesTeY DE oblained 20 by the
application of art- ROWA procedur es. astereoners may be separated by
physi cal nethods such as fractional crystallization and chronat ographic

techni ques, eAgdeseAbH iR theCdkbé@fiént4l prsl& hébiabitéthe kich thhidorEteegimanhy- and
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m xtures of di asMddeoneric salts or conpounds; then physically separating

said m xtupgs of diastereomeric salts or conpounds by, for exanple,
oo e B e PSS SRh R sSSP CrbELS, o o
35 di ast er eonepharmsehticallg aceeptaple Wickddésnidditionsalespquasspap dinitgs emhint | oner s.
Pure stereochemically isomeric forms for use in therapy. More particular in the treatment or
prevention of cell proliferation mediated diseases. The compounds of formula (I) and
25  their pharmaceutically acceptable N-oxides, addition salts, quaternary amines and the
stereochemically isomeric forms may hereinafter be referred to as compounds

according to the invention.

Disorders for which the compounds according to the invention are particularly useful
30 are atherosclerosis, restenosis, cancer and diabetic complications e.g. retinopathy.

In view of the utility of the compounds according to the invention, a method of treating
a cell proliferative disorder such as atherosclerosis, restenosis and cancer is provided,
the method comprising administering to an animal in need of such treatment, for

35 example, a mammal including humans, suffering from a cell proliferative disorder, a
therapeutically effective amount of a compound according to the present invention.



stereochemcally isonmeric fornms may al so be obtained fromthe pure
stereochem cally WO 2006/ 061417 PCT/ EP2005/ 056609 35 isoneric fornms of the
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20

Due to their high degree of selectivity as EGFR inhibitors, the compounds of
formula (I) as defined above, are also useful to mark or identify the kinase domain
within the receptor tyrosine kinase receptors. To this purpose, the compounds of the
present invention can be labelled, in particular by replacing, partially or completely,

25 one or more atoms in the molecule by their radioactive isotopes. Examples of
interesting labelled compounds are those compounds having at least one halo which is a
radioactive isotope of iodine, bromine or fluorine; or those compounds having at least
one 11C-atom or tritium atom.

One particular group consists of those compounds of formula (I) wherein R! is a

30 radioactive halogen atom. In principle, any compound of formula (I) containing a
halogen atom is prone for radiolabelling by replacing the halogen atom by a suitable

isotope. Suitable halogen radioisotopes to this purpose are radioactive iodides, e.g. %I,

1231, 125, 13II; radioactive bromides, e.g. 75Br, Br, "Br and 82Br, and radioactive
fluorides, e.g. '®F. The introduction of a radioactive halogen atom can be performed by
35 a suitable exchange reaction or by using any one of the procedures as described

hereinabove to prepare halogen derivatives of formula (I).
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Computerized omo graphy (SPECT) or Positron Emission Tomography (PET) and the

like. In this manner the distribution to the particular receptor sites throughout the body

25  can be detected and organs containing said receptor sites can be visualized by the
imaging techniques mentioned hereinabove. This process of imaging an organ by
administering a radiolabelled compound of formula (I) and detecting the emissions
from the radioactive-compound also constitutes a part of the present invention.

30 In yet a further aspect, the present invention provides the use of the compounds
according to the invention in the manufacture of a medicament for treating any of the
aforementioned cell proliferative disorders or indications.

The amount of a compound according to the present invention, also referred to here as
35 the active ingredient, which is required to achieve a therapeutical effect will, of course,

vary with the particular compound, the route of administration, the age and condition of

the recipient, and the particular disorder or disease being treated. A suitable daily dose
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age and condi t? gHm t{fﬁlon such as oral, perc%?a”@ous or par«tenqgraf d’jnu%stratlon or toplgatl

administration such as via inhalation, a nose spray, eye drops or via a cream, gel,
shampoo or the like. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed, such as, for example, water,

25  glycols, oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions: or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,
pills, capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid pharma-

30  ceutical carriers are obviously employed. For parenteral compositions, the carrier will
usually comprise sterile water, at least in large part, though other ingredients, for
example, to aid solubility, may be included. Injectable solutions, for example, may be
prepared in which the carrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in which case

35  appropriate liquid carriers, suspending agents and the like may be employed. In the
compositions suitable for percutaneous administration, the carrier optionally comprises
a penetration enhancing agent and/or a suitable wetting agent, optionally combined with



the recipient, and the particular disorder or disease being treated. A
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25  tetrahydroborate(-1), ‘DMA’ means dimethylacetamide, ‘DIAD’ means bis(1-
methylethyl) ester diazenedicarboxylic acid, ‘HBTU’ means 1-
[bis(dimethylamino)methylene]-1H-Benzotriazoliumhexafluorophosphate(1-)3-oxide,
‘HATU’ means 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium
3-oxide, hexafluorophosphate(1-), ‘HOAT’ means 3-hydroxy-3H-1,2,3-triazolo[4,5-
30  b]pyridine



conpositions suitable for percutaneous adm nistration, the carrier
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i nternedi ates Exanple Al a) Prepak N¢éJf internediate (1)
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A mixture of 4-chloro-7-methoxy-6-quinazolinol acetate ester (0.00050 mol) and
10 intermediate (1) (0.00050 mol) in 2-propanol (Sml) was stirred for 16 hours in a
pressure tube at 80°C (oil bath temperature), then the reaction mixture was filtered and
the filter residue was air-dried, yielding 0.165g (67.7%) of intermediate (2).
c) Preparation of intermediate (3)
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A mixture of intermediate (2) (0.0244 mol) in NH;/CH;0H (7N) (50ml) and CH;0H
(100ml) was stirred overnight at room temperature and then the solvent was evaporated

15  (Genevac.) under reduced pressure and at room temperature. Finally, the obtained
residue was dried (vac.) overnight at 60°C, yielding 8.2g (75%) of intermediate (3).



ci r o- NH O A mxture of N-[(4-chloro-2-nitrophenyl)acetyljglycine ethyl
ester (0.023 nol) in TI-1F (250mM) was hydrogenated with Pt/C (2.0 g) as a
catalyst in the presence of a 4% 5 thiophene solution in DIPE (Im). After
upt ake of H2woOoeansia17), the catalyst was filtered of f apdi/EPmosisbdopat e was
evaporated. The obtai ned resi due was suspended in DIPE, then the suspension
was stirred at boiling tenperature, cooled and the desired product was
collected by filtration, yielding 6.2g (100% of internediate (1). b)
Preparation of |nterrred| ate (2) INcs ONA mxture of

4-chl or o- 7- net Iiﬁfyepﬁmqgmﬂ%lztﬁmmte&’det ate ester (0.00050 nmol) and 10
internmediate (1) (0.00050 nol) |n 2- mpanol (5m) was stirred for 16 hours

in a pressure tube at 80C (oil bab e pen ure) then the reaction mxture
was filtered and the filter residue wasO &lled yi el di ng 0. 1659 (67.79%
of internediate (2). c) Preparatjon rrredl ate (3) N ~ CJ,H HN
Ho & ~O N~ A m xture of |nterrred|ate .0244 nol) in NH3/CHSO—|(7N)

(50nl) and CH3OH (100m ) was sti rre ove?’nl ght at roomtenperature and then
t he sol vent waa ndwaposfatteanedidie (GEEN@E38anol) and dB35COLOWELA mpi)ds DME(1atdl)at r oom
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e) Preparation of intermediate (5)
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A mixture of intermediate (4) (0.00181 mol) and 4-morpholineethanamine (0.00907
mol) in ethanol (20ml) was heated in a microwave oven for 90 minutes at 100°C and
then the reaction mixture was purified by reversed-phase high-performance liquid
10 chromatography. The product fractions were collected and the solvent was evaporated,
yielding 0.39g (36%) of intermediate (5).

f) Preparation of intermediate (6)
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A mixture of intermediate (5) (0.00065 mol) and lithium hydroxide (0.0032 mol) in
ethanol (20ml) and H,O (2ml) was stirred for 2 hours at room temperature and then the

solvent was evaporated under reduced pressure, yielding intermediate (6) (quantitative
15 yield).



sol vent was evaporated under reduced pressure and the residue was
co-evaporated with 5 toluene. The obtai ned residue was stirred in DI PE and
the desired product was filtered off, yielding 6.93g (91% of internediate
(4). e) Prepwoaodasiaff internediate (5 HR N ~~ O 4 CrON/ER2005/056649 ~N' O |
N HA mxture of internediate (4) (0.00481 nol) and 4-norphol i neet hanar ni ne
(0.00907 nol) in ethanol (20nml) was heated in a m crowave oven for 90

m nutes at 100C and then the reaction m xture was purified by

rever sed- phase hi gh-performance liquid to chromat ography. The product
fractions were&@ml%&ed and the sol vent was evaporated, vyielding 0.39g

(3699 of i ntermﬁl 'eggrgti({r@f.mt&}nela[a@(ay ation of internediate (6) H HO N ORN Cl
Oll v HIJ} QNAmxture of inter iate (5) (0.00065 nol) and |ithium
hydr oxi de (0.0032 nol) in ethanol® H20 (2m ) was stirred for 2
hours at roomtenperature and then tihel sol vent was evaporated under reduced
9

pressure, yielding internedi ate (6) (N%uanti tative 15 yield). WO 2006/ 061417
PCT/ EP2005/ 056609 42 Exanple A2 a) °Preparation of internmediate (7) cl N ~
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in 1,2-dichloroethane (100ml) was stirred at room temperature for 30 minutes.
5 NaBH(OAc); (0.0589 mol) was added. The mixture was stirred overnight, then diluted
in CH,Cls, quenched with aqueous (10%) K,COs and filtered. The organic layer was
separated, dried (MgSOy,), filtered, and the solvent was evaporated to dryness, yielding
16.5g (quantitative yield) of intermediate (7) (S-configuration).

b) Preparation of intermediate (8)

NH,
A mixture of intermediate (7) (0.0491 mol), Fe (0.246 mol) and NH4Cl (0.491 mol) in
10 THF/CH;0H/H,0 (4/4/2; 500ml) was stirred and refluxed overnight, then cooled to
room temperature and filtered. The filtrate was diluted in CH,Cl,. The organic layer
was separated, dried (MgS0Oy), filtered and the solvent was evaporated to dryness,
yielding 13g (96%) of intermediate (8) (S-configuration).
c) Preparation of intermediate (9)

/O%N/
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A mixture of 4-chloro-7-methoxy-6-quinazolinol acetate ester (0.0162 mol) and
15  intermediate (8) (0.0162 mol) in CH;CN (150ml) was stirred and refluxed for 4 hours,
then cooled back to room temperature, the solvent was evaporated in vacuo and the
residue was taken up in K3COs (aq.) (10%) and CH,Cl,. The organic layer was
separated, dried (MgSQy), filtered, and the solvent was evaporated to dryness. The
residue (6.4g) was purified by column chromatography over silica gel (eluent:

20  CH,ClyCH;0H 100/0 to 99/1; 15-40um). The desired fractions werc collected and the
solvent was evaporated, yielding 3.09g (37%) of intermediate (9) (S-configuration).



in 1,2-dichloroethane (100m) was stirred at roomtenperature for 30
m nutes. 5 NaBH( OAc)3 (0.0589 nol) was added. The m xture was stirred
overnight, then diluted in CH2CI2, quenched with aqueous (10% K2CO3 and
filtered. ThWQWgEMi€l7l ayer was separated, dried (MySO4) PCT/EP208F/@60%9and t he
sol vent was evaporated to dryness, yielding 16.5g (quantitative yield) of
internmediate (7) (S-configuration). b) Preparation of internediate (8) 40 N~
NH2 A m xture of internediate (7) (0.0491 nol), Fe (0.246 nol) and NH4AC
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overni ght, " t herf!) CHEPBHOR 8" INfepBeAidefi-r at ure and filtered. The filtrate was
diluted in CH2Cl 2. The organic | ayer s separated, dried (MgS™), filtered
and the sol vent was evaporated to d/ry egs, yielding 13g (96% of
internediate (8) (S-configuration). c) P iration of intermediate (9) "0 N
p F HNC A mxture of 4-chloro-7-nmet haxy»oxqui nazolinol acetate ester
(0.0162 nol) and 15 internedi ate (@I;%D}GZ nol ) in CH3CN (150nl) was
t

stirred and refluxed for 4 hours, _ glool ed back to roomtenperature, the
sol vent was evaporated in vacuo and the™ resi due was taken up in K2C33 (aq.)
(10% and CH2CAZnixihkreofantgamidiatd @Yy €.006d 3nolsie pNHATIEMH (TN )€20nil/asDAN;0Hi | t er ed,
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5 CspC0;3(0.0063 mol) was added to a solution of intermediate (10) (0.0042 mol) in dry
DMF (20ml). The mixture was stirred at room temperature for 1 hour. A solution of (3-
bromopropyl)-1,1-dimethylethyl ester carbamic acid (0.0046 mol) in dry DMF (5ml)
was added. The mixture was stirred at room temperature for 3 hours, poured into H,O
and extracted with EtOAc. The organic layer was separated, dried (MgSQy), filtered,

10 and the solvent was evaporated to dryness, yielding: 2.8g (quantitative yield) of
intermediate (11) (S-configuration).
f) Preparation of intermediate (12)

HN Ci
HZNWOm N
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A mixture of intermediate (11) (0.0042 mol) in HCI (aq.) (6N) (20m!l) and dioxane
(100ml) was stirred at 60°C for 3 hours, then cooled to room temperature and
evaporated to dryness. The residue was taken up in ethanol/diethyl ether. The

15  precipitate was filtered under N, flow and dried in vacuo, yielding 2.24g (100%) of
intermediate (12) as a hydrochloric acid salt(.3.02HCI .1.88H,0; S-configuration; M.P.:
175°C).



A mxture of internmediate (9) (0.0061 nol) in NH3/CH3CH (7N) (20mLl) and
CH3OH (100m ) was stirred at roomtenperature for 40 hours, then evaporated
to dryness. The residue was taken up in CH3CN DI PE. The precipitate was
filtered of f WAhWoe9Gidld, vyielding 1.93g (70% of inter rredPéT/@P@!le‘iQﬂ\’/l P.:
234C, S—configuration). e) Preparation &t internediate (11) /O-ri NOF
113 1 G & N _,-,/OONS5 Cs2C3 (0.0063 nmol) was added to a sol ution of
i nternedi ate (10) (0.0042 nol) |n dry DWF (20nl). The m xture was stirred
at room tenpera llgre far 1. hour Zﬁ ution of (3-

br onopr opyl ) - 1, G‘ipﬁ’@f‘ﬂ??felf‘ﬁwedé%t? gar bam'c acid (0.0046 mol) in dry DVF
(5m) was added. The m xture was §Lr¥; t sroomtenperature for 3 hours,
poured into H20 and extracted vvit% Ft HAC he organi c | ayer was separat ed,

dried (MgS™), filtered, 10 and th ‘ol Was evaporated to dryness,
yielding: 2.8g (quantitative yiel d)ojg%mt ernediate (11) (S-configuration).
f) Preparation of internediate (124 OHNC HYNON\O/ NI A

m xture of int rrredl ate (11) i n. HCl 6N) . (20ni) and
di oxane (100ni" %latem?g) &Oi@ rr@gcvqsaﬂdf@ mamnglse(t%waewlww%oﬁé
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ethanol/DIPE. The precipitate was filtered off and dried. This fraction was crystallized
again from CH3;CN. The precipitate was filtered off and dried, yielding 0.21g (24%) of
intermediate (13) (M.P.: 270°C; S-configuration).

h) Preparation of intermediate (14)

N
HO N)

10 A mixture of intermediate (13) (0.0001 mol), sodium sulfide (0.001 mol) and lithium
chloride (0.0011 mol) in DMF (1ml) was stirred at room temperature for 5 minutes,
then heated in a microwave oven at 90°C for 15 minutes, poured into saturated
NaHCOj and extracted with diethyl ether three times. The organic layer was washed
with saturated NaCl, dried (MgSOy), filtered and the solvent was evaporated to dryness.

15  The residue (1.3g) was purified by column chromatography over silica gel (eluent:
CH,Cl/CH3;0H 100/0 to 90/10; 15-40um). The desired fractions were collected and
the solvent was evaporated. The residue was crystallized from CH3CN. The precipitate
was filtered off and dried, yielding 0.406g (84%) of intermediate (14) (M.P.: 196°C; S-
configuration).

i) Preparation of intermediate (15)
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20 1-Bromo-3-chloropropane (0.0012 mol) was added to a suspension of intermediate (14)
(0.0008 mol) and K,CO3 (aq.) (0.0016 mol) in CH;CN/DMF (8ml). The mixture was
stirred and refluxed for 18 hours, then cooled to room temperature, poured into H,O



EDCI (0.0037 nol), HOBT (0.0037 nol) and triethylamne (0.008 nol) in

CH2Cl 21 THF (50/50; 1000m ) over a 3 hour period, under vigorous stirring at
50C. After evaporation of the solvent, the residue was taken up in K2C03
(ag.) (10% . Whao4iotlire 5 was extract ed with CH2CL2. ThePEFEBWIY0Seer was
separated, dried (MySO4), filtered and4the solvent was evaporated to
dryness. The residue (1g) was crystallized from ethanol/DI PE. The
precipitate was filtered off and dried. This fraction was crystallized

again from CH3 a vvasf |tered off d dried. .yielding 0.21g
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NaHCO3 and ﬁxti‘nm@(ﬂamﬁ(tj)(Sib@{f@{ﬂ-au@ﬁ)her three tines. The organic | ayer was
washed wth saturated NaCl, dried (MgSO4), filtered and the sol vent was
evaporated to gr%pesk 15 The residue (1.3g) was purified by colum

chr omat ogr aphy—ovepT—s-rI ica gel (eluent: CH2CI2/CH30H 100/0 to 90/ 10;
15-40n) .. The denPrepdratiometiintsrsedase €16¢ ol | ect ed and the solvent was

evaporated. The residue was crystalli zed om CH3CN. The precipitate was
filtered off and dried, vyielding 0.4069 nternedi ate (14) (MP.:
196C, S- configuration). i) Preparation i diate (15) NF OC1L O
CIS\A N 20 1-Brono-3-chl oropropane (0 0 ) was added to a suspension

of internediate (14) (0.0008 m)l %Aq.) (0.0016 nol) in CH3CN DVF
(8mLl). The m xture was sti rregq%p refl 8xed or 18 hours, then cooled to
room tenperature, poured int 2006/ 061417 PCTI EP2005/ 056609 45 and
extracted with Et OAc. The organl % layer was separated, dried (MySOH),
filtered and Aheixsuod ofantermvaiateilap@Er002 tol)ol dl{dyrnals}sleth'y’ltmterém due (0.85g) was

purified by Cobl?é‘}ﬂmné‘cﬁfb%gﬂﬁcoagfcﬁ(ﬁfﬁm 68 and K,EO(35!(0.6605UREY in CHIRH ShnffBOH
100/0 to 97/3; " 15-40
was stlrred and refluxed overnight. 1,1-Dimethylethyl ester 1-piperazinecarboxylic acid
10 (0.001 mol) and K;COj3 (aq.) (0.0005 mol) were added again. The mixture was stirred
and refluxed for 18 hours, cooled to room temperature, poured into H,O and extracted
with CH;Cl,. The organic layer was separated, dried (MgSOy), filtered and the solvent
was evaporated to dryness. The residue (0.487g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3;OH/NH4OH 99/1/0.05 to
15  90/10/0.5; Sum). The pure fractions were collected and the solvent was evaporated,
yielding 0.165g (46%) of intermediate (16) (S-configuration; M.P.: 140°C).

b) Preparation of intermediate (17)

‘/\N/\/\O | N/)
HN.

HCI/2-propanol (0.3ml) was added to a mixture of intermediate (16) (0.0001 mol) in

CH30H (3ml). The mixture was stirred at room temperature overnight, then stirred at

room temperature for 18 extra hours and evaporated to dryness. This hydrochloric acid
20  salt was taken up in K;CO; (aq.) (10%). The mixture was extracted with CH,Cl,. The

organic layer was separated, dried (MgSOy), filtered and the solvent was evaporated to

dryness, yielding: 0.095g (100%) of intermediate (17) (S-configuration).



pure fractions were collected and the sol vent was evaporated, yielding 0.24g
(58% of 5 internediate (15) (S-configuration). Exanple A3 a) Preparation
of internediate (16) ,, F Itw~~1 N N-~~O\ /Or /I 0 A mxture of

i nt er medi at eWOLBY6/46d410005 nol ), 1, 1-di net hyl et hyl ester 1PCIT/EP2005/056609

pi perazi necarboxylic acid (0.001 nol) aAtl K2CO8 (aq.) (0.0005 nol) in CH3CN
(3nmL) was stirred and refluxed overnight. 1,1-Di nethylethyl ester

1- pi perazi necarboxylic acid 1o (0.001 nol) and K2CO3 (aq.) (0.0005 nol) were
added again. The mxture was stirred and refluxed for 18 hours, cooled to
room t enper at M@‘w ed into H20 and extracted wth CHZCIZ. The organic

| ayer was separaaPegaratior efdnteivhEsMd (185 i | tered and the solvent was evaporated

to dryness. The residue (0.487Q) Vas purifipd by col um chromat ography over
kromasi| (eluent: CHzZCl Z/ CH30H NH 99 1/ 5 to 15 90/10/0.5; 5m). The
pure fractions were collected and A WAS evapor at ed, vyielding
0.165g (46% of internediate (16) () conf*l gurati on 140C) b)

Preparation of internediate (17) H P°OI1C HN
HCl / 2- pr opanol A (oXtrpof 4ulemeg; aoheazwealﬁem w%(QWﬂmﬂlbWéé@%TéO f1mol n 0001
mol ) in  CH3ORCHATH)SS0mhhavaRisiired 4 rmme?]{%pefam@l GBI (0.09Tinbb Wk addedrad Over ni ght,

h [ d at. . . f d d
ryness. Thi s WyHGER STLARrdognndar s Ui A BB S ( Tosy.

The m xt ur & warsaion masteedvasi stitredCHZ @GR remiflesature fgy 30 intindtesy &rLenaine segat at ed,

dried S04 | ss.
yi el di ﬁ]glvg 0. 2)9% elrh%&{)%@&q?g?z?ﬁngﬁagg&de?@&))&g%@gﬁ?’ﬁg‘“}eq”asq‘{l%&

2006/ 061417 PCﬂVFEPétB@SIPG%B‘B@erat% £0 SKF anount ‘éf)H@?'Eﬁ%a?ﬂt ngh %HZ)I 40r9t7ér nedi at e
(18) Br J H fab])andDIPEA (0.077 mol) was added and the reaction mixture was stirred at room

temperature over the weekend. The mixture was quenched with H,O and the layers
10  were separated. The organic layer was washed with saturated K,COs3 (aq.) (1x) and HCI
(IN) (1x), then dried (MgSOy), filtered and the solvent was evaporated. The red gum-
like product was triturated from 2-propanol. The off-white solid was filtered off and
dried, yielding 7.87g of intermediate (18) (S-configuration).
b) Preparation of intermediate (19)

Br:
\Q\iN o
NH, B8

A mixture of intermediate (18) (0.056 mol) in toluene (219ml) was stirred (mixture
15 (1)). A mixture of NH4Cl (0.283 mol) in H,O (151ml) was added to mixture (1) and in
a next step Fe (0.283 mol) was added. The reaction mixture was refluxed overnight.
Then another portion of NH4C] (0.283 mol) and Fe (0.283 mol) was added and the
reaction mixture was refluxed for 1 hour. The mixture was cooled to room temperature
and then filtered through dicalite. The layers were separated and the aqueous layer was
20  washed with toluene. The combined organic layers were dried (MgSOy), filtered and
the solvent was evaporated, yielding 20.1g of intermediate (19) (S-configuration).
c) Preparation of intermediate (20)

H
OHN Br

A solution of intermediate (19) (0.055 mol) in 2-propanol (200ml) was heated to 70°C
(solution (1)). A solution of 4-chloro-7-methoxy-6-quinazolinol acetate ester (0.066



A m xture of 4-brono-2-nitrobenzeneacetic acid (0.077 nol) and HOBT (0.077
nol) in CH2CI 2 (550mL) was stirred at roomtenperature. CDI (0.077 nol) was
added and stirring was continued for 10 m nutes. Then DI PEA (0.077 nol) was
added and t hWORUPEWE4l7on m xture was stirred at room t enpBEHEP8S/F56409 30

m nutes. L-Leucine methyl ester hydroctl oride (0.077 nol) was added at once
and the m xture was stirred overnight at roomtenperature. An extra anopunt
of HOBT (0.077 nol), CDI (0.077 m)l) and DI PEA (0.077 nol) was added and

the reaction m xtur d at om ra ver the ekend. The
m xture was ngai p%pzp}? {29 n”&astaFfQ F%{%?o % %{eﬁlll‘és Se&par gﬁ%ﬁ‘!“\égﬁ’e organi c
| ayer was washsebition {1). Statiog att #4C K2aCoMtihaef for T3 minugasdAriEXtra {middnt ¢idc) , t hen

dried sS), ng . o4, lik
ot oduct vas 11k RSB ol REoRR) ke 15 EYEPARDNE Sprobafol 0T L4 ot
and dried, yiasied s te ev&gurefwas Fﬁa@tﬁﬁ’rﬁmhalt fer 2 heyrs.(The splnent g(as sYapsrajed apy
Prepar at i oy ofthé¢ Ri@GEwE @Irmeﬁb bolhﬂ‘r@h&mako%ra%;h?é%r sttica yal(elaeﬂn xture of
C

(D) A mxt ure s oPr0ss i sl TR b e adioff e co Ny i e ur e
(1) and in a sobrht wisepafeeatéd) yRBEBngrid.§2gwd snterdedidte (20)(Sropafigurationyi xt ur e was

refl uxed over niygi} JEESF AR JEI‘H t| on of NH4C1(0.283 nol) and Fe (0.283
d t t
nol ) was added gn(?parﬁ relac%h}on T ure was refluxed for 1 hour. The

m xture was cool ed to room tenpery hen filtered through dicalite.
The |ayers were separated and the er was 20 washed with tol uene.

The conbined organic layers were dr ed filtered and the sol vent
was evapor ated, vyielding 20.1g of n |ate (19) (S-configuration). c)
Preparation of internediate (20) N r d 0 QN A solution of
internediate (19) (0.055 nol) in 2- ropanol (200m) was heated to 70C

(solution (1))aA nﬂxtﬁﬁ}dﬂﬁﬂtaﬂleﬂfaté{wﬂb@B D;nBi)ﬂﬁCBQ@H (Boonet) Az alrieaat roaﬁlelt ate
e al S0’ hoat SAPAFC R ERTLU RO AL TON Races a4 T s bRk s Torred 20T
Stirring ato 70@rmtempntatuw‘ém 96 orintes. Kharsol et waveveparatad andothe tesidfie was
triturated from 2-propanol. The pale yellow solid was filtered off and dried, yielding
43g (99.9%) of intermediate (21) (S-configuration).
e) Preparation of intermediate (22)

A mixture of intermediate (21) (0.0113 mol) in DMF (300ml) was stirred. K,CO; (aq.)
(0.056 mol) was added and the reaction mixture was stirred at room temperature for 35

15 minutes. Then 1,3-dibromopropane (0.113 mol) was added and the reaction mixture
was stirred for 40 hours at room temperature. The reaction mixture was filtered and
concentrated under reduced pressure till ~20ml. The concentrate was poured into H,O
and the precipitation was filtered off and dried, yielding 7.16g (97.1%) of intermediate
(22) (S-configuration).



chl or o- 7- met hoxy- 6- qui nazol i nol acetate ester (0.027 nol) in 2-propanol
(loonl) was added and the m xture was reacted further for 2 hours. The
sol vent was evaporated and 5 the residue was purified by colum

chr omat ogr apMpP ¥0E614l7] i ca gel (eluent: CH2C12/ CH30OH 99. BCDEB20p3/9366090/ 10) .
The product fractions were collected and8the solvent was evaporat ed,

yi el ding 13.82g of internediate (20) (S-configuration). d) Preparation of
internediate (21) H N Dr N A mxture of internediate (20) (0.081 nol) in
CH3OH (400ml) V}ﬁg stlrre room g nperature. NH3/CH3OH (7N) (200ml) was
added and the r ?IB%OTH? thﬁ?’ée s i r v d 10 at room tenperature for 95

m nutes. The sol vent was evapor at ed a/q rg3| iue was triturated from

2- propanol . The pale yell ow solid was fPIter and dried, yielding 43g
(99.9% of internediate (21)3;:93 contji gur |o s BrPreparation of
internediate (22) H N O I t') A m xture of
internediate (21) (0.0113 nol) in DVF (3 m s stirred. K2C03 (aq.)
(0.056 nol) was added and the reaction mixture was stirred at room

temperature f o wigurdt ifflefiife 2HEM0s37 LN LRI Rerk (hatdlind P 93842

added and the reaction m xt room t enper atur e.

The reaction nﬁlﬁl)m@thm(@mll‘é?wa@ﬁ&) l%ﬁé@ﬂth%fé‘tﬁtbmmeé@M@@@ pressure
till -20ml. Thee rﬁ%@xﬁ;emqamhMt@wg—gpdrner& nld&@lveatr\dastdo@pdait@d:mm thafvbteln was

(S cont1 gur at | DS VOGP UERBE LTI MBCH £ e bAEoBet Skany "Bk aauPlt ) on of
i ntermedi at®e (Nﬁ@HPﬂlNHOHN)I'Byf ~ 1D dullextcted@ith B§OAc. The separated organic layer was
dried (MgSO0y), filtered and the mixture was concentrated, yielding 9.14g of
intermediate (23) (S-configuration).
g) Preparation of intermediate (24)

I

@ u Oun Br
NS Ny
e

f
A mixture of intermediate (23) (0.007909 mol) in CH30H (40ml) and H,O (4ml) was
stirred at room temperature until dissolution. Lithium hydroxide (0.0395 mol) was
10  added and the reaction mixture was stirred for 85 minutes. The reaction mixture was
concentrated and the residue was dried, yielding 5.53 g (99.6%) of intermediate (24)
(S-configuration).
h) Preparation of intermediate (25)

" Oﬁ/g\o
RTINS}

0 N
BoW
A mixture of HATU (0.002052 mol) and HOAT (0.00008551 mol) in DMA (50ml)
was added dropwise to a mixture of intermediate (24) (0.0007126 mol) and DIPEA
15  (0.002138 mol) in DMA (50ml). The reaction mixture was stirred overnight. H,O was
added and the mixture was concentrated to ~10ml. EtOAc was added to the mixture to
become a solution. H;O was added and the two layers were separated. The organic
layer was dried (MgSQys), filtered and the solvent was evaporated. The obtained residue

was purified by high performance liquid chromatography (NH;HCO; buffer). The



A mxture of internmediate (22) (0.003832 nol) and 4-norphol i nepropanam ne
(0.0383 nmol) in ethanol (40m ) was heated to 100C for 1 hour and then
purified by high performance |iquid chromatography. The organic sol vent was
evapor at ed aM® p@laltl’er | ayer was concentrated to -20nmlPCTRB2EFIREEN! r at e
was made al kaline with aqueous 5 NaOH (#N) to a pH of --10 and extracted
with Et OAc. The separated organic |layer was dried (MyS04), filtered and the
m xture was concentrated, yielding 9.14g of internediate (23)
(S-configuration),. Preparati.on of internediate (24) 9 N, HOylL ~" H DHN
b NN phice Rt Bt olpse el ehr 6 Raget A 1 rebideps sy ) and
H20 (4ml) was yistdingrnameadiato@y (Seeqpéigauione quantitdtivelyskDl uti on. Lit hi um

hydr oxi de (0.0 nd the reaction mxture was stirred for
85 mi nut es. Th§9?§ ct%%ﬁ?ﬁﬁé%ﬁﬁﬁgﬂagg? concentrated and the resi due was
dried, yielding 5.53 g (99.6% of int diate (24) (S-configuration). h)
Preparation of internediate ( t o) [/ NflIL RNBr DIN DI N A

m xture of HATU (0.002052 nol n . 00008551 nol) in DVA (50mL) was
added dropwi se to a m xture of 1 nternedi at 4) (0.0007126 nol) and DI PEA
15 (0.002138 nol) in DVA (50m ). TheNreagkd i Xt ure was stirred overnight.
H20 was added and the m xture was c ated o --10m . Et OAc was added
to the mxture to becone a sol utioq, | Mas added and the two | ayers were
separated. The organic |ayer was dri’ed (NMgS04), filtered and the sol vent
was evapor at edA fiixerodftiatermeadliate5H(9000Wals mel) infiyedlidipe Hi0gH) was stidedance

| qui d chr omat iRtk DRUALIEEB RIAE R aiur] [E0000s@H0RPAAAELEpRETL EP2005/ 056609

49 product fractions were Collecte e solvent was evaporated and the
resi due was dr (GHIYIC pOiHR) Wi el e tion By Wi AFHEH IO o,
quanti tative yEsglyfyltrimethylsilane (0.001828 mol) was added and heating was continued for 30

minutes. Then an extra portion of dichlorobis(triphenylphosphine)palladium
(0.00003657 mol) and ethynyltrimethylsilane (0.001828 mol) was added and the
mixture was reacted for 270 minutes. The reaction mixture was filtered through celite

10 and washed with CH;0H. The solvent was evaporated and the residue was redissolved
in EtOAc and washed 2x with H;O. The organic layer was dried (MgSQOy), filtered and
the solvent was evaporated. The crude residue was redissolved in CH3CN and MP-
TMT resin (0.0003657 mol) was added to scavenge any residual Pd. This mixture was
stirred for 36 hours at room temperature and was then filtered. The resin was washed

15 with CH3OH and the filtrate was evaporated, yielding 0.48 g of intermediate (26) (S-
configuration).

Example AS
a) Preparation of intermediate (27)

Cl 0. O~
Q\Ifo
OIN\O \/

4-Chloro-1-(chloromethyl)-2-nitrobenzene (0.81 mol) and propanedioic acid diethyl
ester (0.794 mol) were suspended in hexane (300ml). K;CO; (aq.) (0.81 mol) was

20  added. Then, 18-crown-6 (0.008 mol) was added. The resultant reaction mixture was
stirred and refluxed for 30 hours under N, atmosphere. The reaction mixture was
cooled to 20°C. This mixture was extracted with water (750ml). The layers were
separated. The aqueous phase was washed with toluene. The combined organic layers
were dried (Na;SOy), filtered and the solvent was evaporated, yielding 255.8g of

25  intermediate (27).



i) Preparation of internediate (26) Nn NN o N~ A mxture of internediate
(25) (0.0007314 nol) in pyrrolidine (10mM) was stirred

di chl orobi s(tri phenyl phosphi ne) pal | adi um (0. 00003657 nol ) and copper i odide
5 (catal yti cW&AM6Y4\ler e added and the reaction m xture REBEROAYSH0Po 75C.
Et hynyl trimet hyl silane (0.001828 nol) wds added and heating was continued
for 30 mnutes. Then an extra portion of

di chl orobi s(tri phenyl phosphi ne) pal | adium (0. 00003657 nol) and

ethynyltrinmeth i lane (Q..0 2 was added and the m xture was reacted
for 270 m nut e}s{’.g§?ﬁ%atﬁ%na(é'ft1?tg‘#§er%§a§%r% was filtered through celite 10 and

washed with CH30H The solvent was efaforated and the residue was
redi ssolved in EtOAc and washed 2x W MPO. The organic |ayer was dried
(MyS™4), filtered and the sol vent wgd.evaporated. The crude resi due was

di | ved i n CH3C) - T i 0.,0003657 ) . d
oy Tosi duat | Raermegad i 155 sk fabCBo0 pheSiEa3 adiB bt TOOBE AR oer at ur o
and was then fagueas éﬂ;l sdlingorr (elQOOmlWa/_ss whbﬁlenﬂ the rasiliihg e raixthre es fil trate
was evapor at edy; i Qﬁ@ﬂeﬂ&e@l-f?ﬁl@h&fs. ir 1%5%?'5@%&%(1\3%)@615% 69%"@ AHpRtion).

Exanpl e AS a) Preparation of i|ntermediate ( : ,
4- Chi or o- | - ( chicbiepneasifypporaiet e sty waesuspengded oy aer{A0Pm) apshtratedoith &ci d
?ioets le | )esst erl(é‘?@aqlxggusgﬂd(}r% wmeoxg(asmﬁlmdmh f?fxuloieglamﬁilrfeaff&mh): ggi&gmaﬁ_ h( ag. )

: mol ) was added. n -Gl OWN- : : e
resul tant reacttoh® %a&?"d%‘e@&‘hjd‘s ‘W ?@% @ﬁ‘aﬁpgﬁl aﬂ%?\é@ﬁ‘ﬁ W8urs under N2
at nosphere. Thengengeted B¢] misulting én pracipitation frem thecqld aqiedus layexflbe e was

extracted w t hyuabieke «40mkd off &1 drﬁb{,e)rie“ldi\‘\@_rl@% SeRamdaRet 28h@repgueeus phase
was washed w tﬂég&)uene. The conbi ned 'organic 1Tayers were dried (Na2SO4),

filtered and t | vent was evaporated, yielding 255.8g of 25 internedi ate
(27). WD 2006/ @pReparatinléfEREMEDiHH@8PO9 50 b) Preparation of internediate

(28) ci o cl -
QO
(8}

10 A mixture of intermediate (28) (0.015 mol) and HOBT (0.015 mol) in CH,Cl; (10ml)
was stirred for 30 minutes at room temperature. CDI (0.015 mol) was added and the
reaction mixture was stirred for 30 minutes at room temperature. The resultant solution
was added to a mixture of a-aminocyclohexanepropanoic acid methyl ester
hydrochloride (0.01875 mol) and diisopropylmethylamine/resin (1 0.05 mol) in CH,Cl,

15  (70ml) and the reaction mixture was shaken overnight at room temperature. An excess
of scavenger resins (polystyrylmethyl)trimethylammonium bicarbonate and sulfonic
acid resin MP (70-90 mesh) were added and the mixture was shaken for 18 hours. The
mixture was filtered. The filtrate was concentrated at room temperature, yielding
intermediate (29) (S-configuration; quantitative yield).

d) Preparation of intermediate (30)

! o
Q\/\\g
NH,

20 A mixture of intenmediate (29) (0.001 mol) in 2-propanol (20ml) was hydrogenated
with 5% Pt/C (catalytic quantity) as a catalyst in the presence of vanadium oxide (g.s.)
and a 4% thiophene solution in DIPE (q.s.). After uptake of H; (3 equiv), the catalyst
was filtered off and the filtrate was evaporated, yielding intermediate (30) (S-

configuration; quantitative yield).



Nl OH OO Internediate (27) (255.8g, 0.466 nol) was dissolved in acetic
acid (1000m ). A 20% aqueous HC solution (1000m ) was added and the
resulting reaction mxture was stirred and refluxed for 16 hours. The
reaction m xWQWoeRd41¢ool ed to 20C and the solvent was ePEPEPHFIF660Phe

resi due was suspended in water (500nml) &hd treated with a 5 10% aqueous NaCOH
solution (500mM). This m xture was stirred for one hour. This m xture was
extracted with diethyl ether (3 x 500nml) and then acidified with
concentrated HC 2 pl esu{(1 0 fpra?cgﬁ'}jt ation fromthe cool ed aqueous | ayer.
The  preci pi t at®e" R ¢ Pgﬂnéjf driied, yielding 109g of internediate
(28) (MP.: 109- 111C). c) Preparatjion of
of internediate (28) (0.015 nol) adP 0@
stirred for 30 m nutes at room t efpgf &
the reaction mxture was stirreg inutes at roomtenperature. The
resul tant solution was added to L Xt ur.g Nc})lf a- am nocycl ohexanepr opanoi c
acid nmethyl ester hydrochloride (0} 01878 mol) and

di i sopropyl net hyl am ne/resin (1 O. 05 mol ) (i nfCH2C12 15 (70ml) and the
reaction m xture was shaken overni ght at o?nterrperature An excess of
scavenger resins (polystyryl nmethyl)trimetyl amoni um bi car bonat e and
sulfonic acid,resin X1 was shaken
for 18 hours Af’ m"““Fﬁ@ftF‘)‘uéhi"Q&gs &E(?{] gﬁn ﬁ;&ﬂg gﬁ“ﬁ tér%ogl o cag(riltrat ed at
room t enper at uintermediae (A0 gl equn‘t,QrQQém(é)tle 2(p2<a)an91$2imhfv\iagatmmd foné hepusieit i t at i ve

yield). d) PregprathoRa@ion 'nﬁit%fe'%'c@%l@d {038dmEmPrhturd AndudBa’at W iRhext

internmedi ate ( 0. 001 hydr o ated with 5%
Pt/ C (catal yt |’i§’a%|’t9 ﬁ'tePtX}SlH’gg lfgerggﬁgfﬁﬁgﬂ%gﬁové@rﬁ ()85%‘?1"83” ye Ylgﬁgdi um oxi de
(g.s.) and a 4YPteparatdnoféntsmteadiaten(32) N DI PE (g.s.). After uptake of H2 (3

equiv), the catalyst was filtered~ the filtrate was evapor at ed,
yielding internediate (30) (S confi, iL.8Nn; quantitative yield). WO
2006/ 061417 PCT/ EP2005/ 056609 51 &) Prepar atgyon of intermediate (31) N-r }

internmediate (29) H 1o A m xture
(0.015 nol) in CH2CI 2 (I1OM) was
CDI (0.015 nol) was added and

: /\/ :NH
oY

5 A mixture of intermediate (31) (0.0010 mol) in 2-propanol (25ml) and NH3/CH;0OH
(5ml) was stirred for 18 hours at room temperature. The solvent was evaporated under
reduced pressure. The residue was purified by high-performance liquid
chromatography. The product fractions were collected and the solvent was evaporated,
yielding intermediate (32) (S-configuration; quantitative yield).
g) Preparation of intermediate (33)

C1 NH

10 A mixture of intermediate (32) (crude) and Cs;CO3 (5 equiv.) in DMF (5ml) was stirred
for 30 minutes at room temperature. (3-bromopropyl)-1,1-dimethylethyl ester carbamic
acid (1.1 equiv.) was added and the reaction mixture was stirred for 18 hours at room
temperature. The solvent was evaporated under reduced pressure, yielding intermediate
(33) (S-configuration; quantitative yield).



O NH O A mxture of 4-chloro-7-nethoxy-6-quinazolinol acetate ester (0.001
nol) and internmediate (30) (1 equiv; 0.001 nol) in 2-propanol (25ml) was
stirred for 6 hours at 80C. The reaction m xture was cooled to room

t enper at ur e WMORYE®A41ds such in next reaction step, yiel BEHEPIPIESOedi at e
(31) (S-configuration; quantitative yiePH). f) Preparation of internediate
(32) ~ON N HOHNNCI )7 \/OQ5 A mxture of internediate (31) (0.0010
not) in 2-propanol (25nl) and NH3/CH3OH (5m ) was stirred for 18 hours at
room t enper at ur, The .sol vent vapor ated under reduced pressure. The
resi due was puPSFFBﬂH%V’WVGﬁgﬁﬁﬁfﬁéﬁgnce liquid chromatography. The product
fractions were collected and the s ent wasf evaporated, vyielding

internediate (32) (S-configuration, i"atowe yield). g) Preparation of
intermediate (33) ito o C] NH O~/ N ' ~N of o 10 A m xture of
intermedi ate (32) (crude) and 12003 (5 equi in DVF (5m) was stirred

for 30 mnutes at room tenperatur
carbamc acid (1.1 equiv.) was adyfe

(3-bromopropyl)-1, 1-di net hyl et hyl ester
and the reaction m xture was stirred
for 18 hours at room tenperature. °\Tﬁia\ésol vent was evapor at ed under reduced
pressure, yielding internmediate (33) -configuration; quantitative yield).

CVO 2006/ 061417 PCT/ EP2005/ 056609 52 h) Preparation of internediate (34)
ci off NH o M golgsion of intermediate (33) (crude) in' HCI (6N) (2ml) and dioxane (2ml) was

stirred for 16 hours at 60°C. The solvent was evaporated under reduced pressure,
yielding of intermediate (34) (S-configuration; quantitative yield).

Example A6
a) Preparation of intermediate (35)

Howg/m
O N* Br

5 A solution of 4-bromo-2-nitrobenzaldehyde (0.013 mol), S-amino-1-pentanol (0.013
mol) and titanium(4+) 2-propanol salt (0.014 mol) in ethanol (15ml) was stirred at
room temperature for 1 hour, then the reaction mixture was heated to S0°C and stirred
for 30 minutes. The mixture was cooled to room temperature and NaBH, (0.013 mol)
was added portionwise. The reaction mixture was stirred overnight and then poured

10 ontoice water (50ml). The resulting mixture was stirred for 20 minutes, the formed
precipitate was filtered off (giving Filtrate (I)), washed with H,O and stirred in CH,Cl,
(to dissolve the product and to remove it from the Ti-salt). The mixture was filtered and
then the filtrate was dried (MgSO,) and filtered, finally the solvent was evaporated to
dryness. Filtrate (I) was evaporated until ethanol was removed and the aqueous

15  concentrate was extracted 2 times with CH;Cl,. The organic layer was separated, dried
(MgSOy), filtered off and the solvent was evaporated dry, yielding 3.8 g (93%) of
intermediate (35).

b) Preparation of intermediate (36)

0¢NVO'
B0 T/\Q
Br

A solution of intermediate (35) (0.0047 mol), formaldehyde (0.025 mol) and
titanium(4+) 2-propanol salt (0.0051 mol) in ethanol (150ml) was heated to 50°C and
20  stirred for 1 hour, then NaBH,4 (0.026 mol) was added portionwise at room temperature.
The reaction mixture was stirred overnight and then quenched with water (100ml). The
resulting mixture was stirred for 1 hour; the formed precipitate was filtered off and



NH, A solution of internediate (33) (crude) in HO (6N) (2m) and di oxane
(2mLl) was stirred for 16 hours at 60C. The sol vent was evaporat ed under
reduced pressure, yielding of internmediate (34) (S-configuration;

qguantitati veWpi2g¢edpl41Exanpl e A6 a) Preparation of interneRCHERI(BBYOHOM-~H
N & 05 A solution of 4-bronp-2-nitrodenzal dehyde (0.013 nol),

5-am no-1| -pentanol (0.013 nol) and titaniun(4+) 2-propanol salt (0.014 nol)
in ethanol (15nl) was stirred at roomtenperature for 1 hour, then the
reaction m xtur el&)%,‘ff heat ed .ho 50C and sti%r ed for 30 mnutes. The m xture
was cool ed to %S heygrmit fiiteate et cRRgsmieted tpndhqaqupous coucediged3hor t i onwi se.
The reaction rextcsardewitte€HACl, endadhiedyElfersobleht was@vapgveaepdryraad theQesiduewas ce wat er

50ml). The rasulti m o xt . ' f or med
b ocipi tate wittpiohe et et é?ti.ca?fqﬂﬁﬁi Olftiorf e Tt Bt 0 o
stirred i n CHAGcRons(wese ¢fillseted gud the eolpmb wacevaperated drys sietsdieg 9-62 of om t he

Ti-salt). TFhe jpfediddia@ g filtered and then the filtrate was dried (MySO4)
and filtered, Ebﬁ%’*{f t&{“&’i,"{ﬁ?l v n%er(g%ts) evaporated to dryness. Filtrate (1)

was evapor at ed ved and t he aqueous 15 concentrate was
extracted 2 times with CH2C12. TJhe.organic |layer was separated, dried
(MgS), filtered off and the sol¥ent Wa§ ¢ orated dry, yielding 3.8 ¢
(93% of internediate (35). b) Preparatf"I 61 st ntermedi ate (36) a, N'O HOW
Hr A solution of internediate (35) (0.0047 nol), formaldehyde (0.025 nol)
and titani umAsgluttonfipemediaeaB36) (0D00DMd]) and pyridinea0IDaB &lol Xit 264t hcidas heat ed
to 50C and 20 [ T . I -0 ed
portionw se atanﬁ%d(gf%e?%nﬂl%gaggt blfegfbv?ﬂgeéﬁr?%ar%@?g%? P;r?lpa%rg’ﬁgéwmtb% Sééyt%?snrt r@gg over ni ght
and t hen quencherpratpd ndgateyapqratodwith tolaeme, yiglding int¢rmgdiaiex U (@uantitatise i rr ed f or
1 hour; the fajsged precipitate was filtered off and WO 2006/ 061417

PCT/ EP2005/ 05 60§ 53.washed. The @%gani c filtrate was concentrated, then
the aqueous cofeErPHEYW Qfdutermediate(38hy with CH2CI 2 and dried. The sol vent
was evaporated dry and the resiijoer\\?i/\fi |tered over silica gel (eluent:
CH2C12/ CH3OH from 98/ 2 to 95/5). “Thé& produd

H,N Br
10 A mixture of intermediate (37) (0.0015 mol) in THF (50ml) was hydrogenated with 5%
Pt/C (0.5 g) as a catalyst in the presence of a 4% thiophene solution in DIPE (0.5ml).
After uptake of H, (3 equiv.), the catalyst was filtered off and the filtrate was
evaporated, yielding 0.5g of intermediate (38).
e) Preparation of intermediate (39)

io/\/\/\N
o |
Y HN Br
o Sy

o
|

A mixture of intermediate (38) (0.0015 mol) and 4-chloro-7-methoxy-6-quinazolinol
15  acetate ester (0.0015 mol) in 2-propanol (30m!}) was heated to 80°C and the reaction
mixture was stirred for 1 day. The solvent was evaporated under reduced pressure,
yielding 0.83g of intermediate (39).
f) Preparation of intermediate (40)

Zagg el
HN B
HO
o
A solution of intermediate (39) (0.0015 mol) in CH30H (25ml) was stirred at room
temperature and a solution of K,COj3 (0.003 mol) in H,O (2.5ml) was added, then the

¥



fractions were collected and the solvent was evaporated dry, yielding 0.5g
of 5 internediate (36). c) Preparation of internediate (37) O N ~I1\% 1\ 8r
O A solution of internmediate (36) (0.0015 nol) and pyridine (0.015 nol) in
acetic acid WAMHYd6IHE (8m ) was stirred overnight at rooR¢TERPEYEs@We, then
the solvent was evaporated and co-evapétated with tol uene, yielding
internediate (37) (quantitative yield). d) Preparation of internediate (38)
1101 ".x! H2N Br 10 A mixture of internmediate (37) (0.0015 nol) in THE

(50nl) was hydr anat, ) in t he presence
of a 4% thi oph ‘% ngf"?t%llreo%asmﬁg Bgdg éér)rit fred f%a@ h%ugsa?%(%?%ef] |74 (3 equiv.),

t he catal yst veyepdrated errchszmndh\daStaldéecr men rtlmrelxmwa?ewp@lmﬂ@dth agétigl di ng
0.5g of inter ngei Adhd Bhed )ec(lglrtagﬁa@ﬁwéa il mhefflﬁfawa@eoﬁc&%%aed bng A

m xt ure of |nterrred| ate (3

4- chl or o- 7- met KiHeyd BrEgmApAdhT FRaFentrply %éﬁ“&%céede‘*élffb?ﬂz@%éétf?dn@?F') drigg

f2 propgnol iﬁ%MQSOQ@i&thﬁtr@durk@vaSG@o&ﬁtﬁhd tefjd‘lmdéxexaducd egpreqme;tyuﬂc&ngl\mSg is'zj irred
or 1 day. T n orated under reduced pressure, yielding
0.83g of int er(ms%xf‘m Pﬁgflatggb?ﬁ eparation of intermediate (40) HOW HN Br
HON g | N A solghPreparaden dfriniermesiitatdd) (39) (0. 0015 nol) in CH3CH (25nl) was
stirred at room tenperature and of K2CO3 (0.003 nol) in H20
(2.5ml) was added, then the WO 2066/ 0 | EP20051056609 54 reaction
m xture was heated to 60C and stir bedf . 18 hours. The sol vent was

evapor ated and H20 (20nl) was added,] eg the mxture was neutralised with
acetic acid and the forned precipiftate™as filtered off. The filtrate was
concentrat ed under . reducrergqﬂoressure and t he concenﬁrate was extracted with

CH2CI 2, filter@dolutipnef permediase GySHN L el 1o TETPYmY s figed -2 8Kt r at ed
under reduced fempsatfeandytigltdphgphin®().0016 mol) was added, then 1,1'-

(azodicarbonyl)bispiperidine (0.0016 mol) was added and the reaction mixture was

10 stirred for 2 hours. The solvent was evaporated until 1/3 of the initial volume. The
resulting precipitate was filtered off and washed. The filtrate was evaporated and the
residue was purified by high-performance liquid chromatography. The product
fractions were collected and the organic solvent was evaporated. The aqueous
concentrate was extracted 2 times with CH;Cl; and the organic layer‘was dried

15  (MgSQq,). The solvent was evaporated dry and the residue was dried (vacuum) at 50°C,
yielding 0.004g (0.8 %) of intermediate (41).

h) Preparation of intermediate (42)

O,

J

A 48% solution of hydrobromide in water (5.5ml) was added to a suspension of
intermediate (41) (0.0058 mol) and potassium iodide (0.044 mol) in DMA (55ml),
stirred at room temperature under N; flow. The reaction mixture was stirred for 2.5

20  hours at 130°C. The reaction mixture was poured onto ice water. The layers were
separated. The aqueous layer was neutralised with NaOH (1N) and the resulting
precipitate was filtered off, then dissolved in CH,Cl,, washed with water, separated and
the organic phase was dried, filtered and the solvent evaporated under reduced ,
pressure. The residue was stirred in water, filtered off, dissolved in THF and the solvent

25  was evaporated (toluene was added and azeotroped on the rotary evaporator), yielding
1.58g (61%) of intermediate (42).



(70% of internediate (40). g) Preparation of internediate (41) IHN Br O N
A solution of internediate (40) (0.0011 nol) in THE (50mL) was stirred at
room tenperature and tributyl phosphine (0.0016 nol) was added, then 1,1'-
(azodi car bonMO WPEiIPéri di ne (0.0016 nol) was added and PEEHEPHATIGEA

m xture was to stirred for 2 hours. The3%ol vent was evaporated until 1/3 of
the initial volume. The resulting precipitate was filtered off and washed.
The filtrate was evaporated and the residue was purified by

hi gh- perfor man(:ﬁ &utl d hrtomat @gty The product fractions were

col l ected and t'hECBHEUH T ! evappr ated. The aqueous concentrate
was extracted 2 tines with CHZCIz and E’rmc | ayer was dried 15
(MgS™) . The sol vent was evaporat ed drgl n esidue was dried (vacuum
at 50C, yielding 0.004g (0.8 % of intergedi ate (41). h) Preparation of
internediate (42) Br FN_ HO w A 48% s n of hydrobrom de in water
(5.5m) was added to a suspensron~or ph ermedl ate (41) (0.0058 nol) and

pot assi um i odi BR(I(-Re@¢thyDle}tet diadelvbuiéoxylic acidt. mrss@hoa)twisqamd cﬁm@atour e

d N2 fl Th
EIJ'Eee;eactl o(rjlwn?%{ ﬁ?‘é%\aéi %W@%&%ﬁc‘%@@&é‘{ eg( tqoéifé&%xygﬁ 1@698%1 at ed.
The aqueous | ayel) ammphMpP@BpmmoxﬂlﬁmmnhMHEr&l)ZOaﬂh stitesl atesam t i ng
precipitate Waén{ghﬂa{u% e pefat &:ﬁ&furéwgssairﬁeqt ﬂoem%lgrgtuﬁz%ie SO\Mets frygat er,

separ ated and e organic ase was_drie tered Ol vent

evapor at ed %nd&lvqnéw&waporbtﬁ@srgweo The gesidys PabgirRddos i) mingtes imCH N At

fil te(r]I gddof f, g fhosstemp@atuten THe prebipne wadhkltaal Mﬁﬂias?&i wvaslcgw@mcamm (E ol U/éanef
was added and az e ro apor at or yielding 1.58g (61% o
i ntermedi ate (Eﬁ@ %R%p’%g?)gyb%‘h%‘f?"%@?ﬁl@z/005/ 056609 55 i) Preparation of

i nt er medi at e ( 43¥reparetion offatermediat@4d) 1- net hyl et hyl ) ester

di azenedi carboxylic acid (0.0158 m)l d dropwi se to a suspension of
i nternediate (42) (0.007895 nol), 2- {hoxy) et hanol (0.0631
o/\/o\/\o N

Intermediate (43) (0.0009166 mol) was stirred in pyrrolidine (10ml).
Dichlorobis(triphenylphosphine)palladium (0.00004583 mol) was added, followed by.

10  addition of copper iodide (catalytic quantity). The mixture was heated to 70°C.
Ethynyltrimethylsilane (0.002292 mol) \;vas added and the reaction mixture was stirred
at 70°C for 4.75 hours. The reaction mixture was cooled to room temperature, filtered
through dicalite and the filter residue was washed with CH3;OH. The filtrate was
concentrated. The concentrate was redissolved in EtOAc, then partitioned between

15  water and EtOAc. The organic layer was separated, dried (MgSOy), filtered and the
solvent was evaporated. The residue was redissolved in CH;CN and treated with MP-
TMT resin (0.002292 mol) to scavenge any residual Pd. The mixture was stirred slowly
over the weekend. The mixture was filtered. The resin was washed with CH;0H and
the filtrate's solvent was evaporated, yielding 0.400g of intermediate (44).

20  Example A7
a) Preparation of intermediate (45)

Br
k
HO/\/
+

S
o) (8]
- A solution of 2-(methylamino)ethanol (0.077 mol) in CH,Cl; (180ml) was stirred at

room temperature. Tetrakis(2-methyl-2-propanolato)titanate(1-) (0.077 mol) was
added, followed by triethylamine (0.077 mol). 4-Bromo-5-fluoro-2-nitrobenzaldehyde



nol ) and tri phenyl phosphine (0.0158 nol) in THE (120m.), stirred at room
tenperature. The reaction mxture was stirred at roomtenperature for 20

m nutes. The 5 solvent was evaporated in vacuo. The residue was stirred for
10 minutes i WO348@G14 room tenperature. The precipitat ePGHEPINPE$EI of
washed with CH3CN and dried, vyielding 3¢37g (78% of internediate (43). j)
Preparation of internediate (44) Internediate (43) (0.0009166 nol) was
stirred in pyrrolidine (10m ). Dichlorobis(triphenyl phosphine)pal |l adi um

(0.00004583 no S e ol | pwed by. 0] i&ion of i odi de
(catalytic quaL(%Wp%ql Sea%Hf i%ntﬁirtge r\f\}é’gmﬁeﬁf é&r efdgg%%ﬂdfu"éfeﬁ)}ﬁ%?@ f hyl si | ane
(0. 002292 nol ) (0847 mpdevasadded dnd thestgadtion mixtusetwasestimedsfos i 8 howssiat raem70C f or

4.75 hours. Thf%n{p%ﬁltré.qiﬂe mik‘thférv@as ﬁre&ﬂ% ﬁrﬂacfu@ods(}@iﬁ@@{?éﬁfti%.uﬂ% fil _tered
th CH3OH. The fdltrate

through dicalite and the filte i due was washed wi th, .

was concentr a?rsepltafwa%(‘ﬁe%?frf-i@%é* W%??%Weﬁ*q Heqnicphase ypwyashe
partitioneds betitkenatet @ xyadead (Mp$OF), Ghered inkthe s@ aenit ovab eyaporawasTisapadt ed,
dried (MgS™), . fi I - . ' s

Fedi ssol ved | "t pieqth 2Rt BrondRiekli oY BERbEHG G JackEol VA
scavenge any r2¥?dlb¢ desired frivgions wengcellastes! and therselyent| wasleyapogaied: yiekéngneekend.
The m xture waggd dflifemRMiate’@@8).r esin was washed with CH3OH and the
filtrate's sol ves t was, evfa\poratqeld, r(%ééel ding 0.400g of internediate (44). 20
Exanpl e A7 a) PPephrienAl Bermedidle (4% ate (45) Car HO~\i N O N40 A sol ution
of 2-(nethyl am no)ethanol (0.077 nol) in Q¢ 2 (180ml) was stirred at room
tenperature. Tetrakis(2-nethyl-2-propanolfatd)titanate(l-) (0.077 nol) was
added, followed by triethylam ne (07077~
4- Br ono- 5-f | uor o- 2- ni t robenzal dehyde WO 20¢

6/ 061417 PCT/ EP2005/ 056609 56
(0.077 not) wag maesofandrhdipatdias) W.659uad) REOAE S0l V& Kvgméknﬁa‘@ed aaBH( OAc) 3
C

(0.0847 nol)) was_added and the reaction m xtur tirre or. 18 hours at
room terrpe\% at (8" Cﬂ‘ﬁga?ff%&“ﬂ'ﬂgfﬂ%g esRTSEYe iwﬁ'ﬁosg/%lﬁﬁg&%@oqﬁé” R& éﬂ%%}?ol ution.
The preci pi t apesanasoffvanaduredx 0.5 ghand adfe tsophencesobrtivaimDERE (2l Afegani ¢
phase was vashgglof el 13 W6, theeatilyst Bl FRLIIBR he iU RL AR de SOl vent

was evaporated. The re ' purified by columm chromat ography over
silica gel (el disking ipepretmicidsriquagitativeyieldo; 2) . The desired fractions were
col l ected and td@repatadonbf wesmediap7at ed, yielding 18g of internediate

(495). HO\ A~ F
. T XX
Y HN Br
N

~ /

O N
A mixture of intermediate (46) (0.0396 mol) and 4-chloro-7-methoxy-6-quinazolinol
15 acetate ester (0.0396 mol) in 2-propanol (300ml) was stirred for 1 day at 75°C. More 4-
chloro-7-methoxy-6-quinazolinol acetate ester (5 g) was added and the reaction
mixture was stirred again for 1 day at 75°C. The solvent was evaporated under reduced
pressure, yielding intermediate (47) (quantitative yield).
d) Preparation of intermediate (48)

HO. F
T X
HN Br
HO.
N

~ A

O N
A mixture of intermediate (47) (0.0396 mol) in NH3/CH3;0H (200ml) and CH;0H
20  (100ml) was stirred overnight at room temperature. The resulting precipitate was
filtered off, washed and dried (vacuum, 60°C), yielding 15.7g of intermediate (48).



b) Preparation of internediate (46) Br HO', N NH2 A m xture of internedi ate
(45) (0.059 nol) in EtOAc (250m ) was hydrogenated at 10 roomtenperature
and atnospheric pressure with 5% Pt/C (2 g) as a catalyst in the presence
of vanadi um WRi2e/066t15 g) and a 4%t hi oghene sol uti on i n PSSPEP2005455609 Af t er
upt ake of H2 (3 equiv), the catalyst wa¥ filtered off and the filtrate was
evaporated, vyielding internediate (46) (quantitative yield). c) Preparation
of internediate (47) HOB N F O IEII4 Br d A mxture of internediate (46)
(0.0396 nol) and, 4-chl or - 7-nmet ho 6- qui nazol inol 15 acetate ester (0.0396
mol) in 2-propk )S%F a(”éb’@r?g nigrAedig) X(%%)ed for 1 day at 75C. More 4-

chl or o- 7- met hoxy- 6- qui nazol i nol acet\ﬁ\ stgr (5 g) was added and the
reaction mxture was stirred agai mformf ®aysat 75C. The sol vent was
evaporat ed under reduced pressure,oyrlding internediate (47) (quantitative
yield). d) Preparation of internmedis 48) HO ~ Br HO ~ON A mxture of
internediate (47) (0.0396 nol) in NH3/CH30OH (200nl) and CH3OH 20 (100n)
was stirred ov“e?thtgllﬁtOfatterm@dmet(é%@ﬂé‘ﬁbmel) imRME @ 80mb) iwag stpradat plomat e was
filtered off, washagreandueiitPdith K50 gﬁﬁ)mo%"ﬂ'leC}baf&Qoﬂ-ﬁm?tGreQJas'sm&f medi at e
(48). WD 2006/061417 PCT/ EP2005/ 05660 r{)ﬁ{)gﬁ & ternedi ate
(49) Br> HO,, [P minytegpt ropmigmpsralurg. LDy ‘BTP{S‘HPTBPa RO ‘ﬁ"’tsé‘dg . 0347
nol ) in DVF ( T&43titn) mivadre sitak stireddl] fat 2 h@osrat ro@neenpatanire. ’Etfedmknwwxbomddh K2C03

(ag.) (0.18 g, icémgtelr, S@dd BP lmws?anmﬁe 1%§Liltrir{geﬂecipitate was filtered off,
washed and dried (vacuum, 60°C). The solid was stirred in DIPE, filtered off, washed,
then dried again in vacuo at 60°C, yielding 19.2g (97%) of intermediate (49).
f) Preparation of intermediate (50)

0,0
O§§/O |

Br HN\/\
XX,

XD

%} N

A solution of intermediate (49) (0.033 mol), 2-nitrobenzenesulfonamide (0.10 mol) and
triphenylphosphine (0.0495 mol) in THF (700ml) was stirred at room temperature. A

10  solution of bis(1-methylethyl) ester diazenedicarbox ylic acid (0.0495 mol) in THF
(50ml) was added dropwise and the reaction mixture was stirred overnight. The solvent
was evaporated under reduced pressure. The residue was purified by column
chromatography over silica gel. The product fractions were collected and the solvent
was evaporated, yielding intermediate (50) (quantitative yield).

15 Example A8
a) Preparation of intermediate (51)

o,
- J

o
DIAD (0.005 mol) was added dropwise to a mixture of intermediate (42) (0.0017 mol),
(2R)-xiranemethanol (0.0105 mol) and triphenylphosphine (0.005 mol) in THF (30ml),
stirred at room temperature for 5 hours. The precipitate was filtered off, washed with
THF, and dried, yielding 0.545 g (64%) of intermediate (51) (R-configuration).



for 45 mnutes at roomtenperature. 1,3-D bronopropane (0.31 nol) was added
and the reaction mxture was stirred for 2 hours at roomtenperature. The
m xture was poured 5 onto ice/water, stirred for 10 m nutes, and the

resul ting pr®QPeee’was filtered off, washed and dri edPCVEBWOIS6@IC). The
solid was stirred in DIPE, filtered of f®washed, then dried again in vacuo
at 60C, yielding 19.2g (97% of internediate (49). f) Preparation of
internediate (50) .o ybo O B, HNC. F 1L1I I [INBr N N A solution of

i nternedi ate 9 (10 933 nol ), 2-nitrobenzenesul fonam de (0.10 nol) and

tri phenyl phospﬁ%ﬁ-%% mol) in THE (700nl) was stirred at room

t enperat ure. A a)P@pawiion dfanteohednits (52) net hyl et hyl ) ester di azenedi carboxylic
acid (0.0495 nmol) in TI-1F (50nml) was d ropwi se and the reaction

m xture was stirred overnight. The s@gnt | S evapor at ed under reduced
pressure. The residue was purified by/colfm™ ¢é&hronmat ography over silica
gel . The product fractions were col | € @ and t he sol vent was evaporat ed,
yielding intermedi ate (50) (quaptNatdwe 'eI d). 15 Exanpl e AS a)

P ti f o iate (51 B DI AD dded
i opwi e 10 a R BHAG R T el sl Wy o Mgy ke 10 BBbdiagas acde
(2R) - xi r anenet mahd3-broMoel mtoﬁanwb(()OQQﬁﬁiml)iapﬁmbrgﬂpiwppmme(o((mogml)mmﬁpl n THE

(30mt), stir r&ﬂllﬁfstﬂéa‘)m&o%mﬁ{p@aﬂﬁ@ The FeattidiAHixfire WAEstRe8 ol Ecﬁ? &t M?nﬁ
filtered off, washed vw&1 drie yi e

i nt er nedi at® (SPPeTARIC ) ?ﬁﬁtﬁn&@vabﬁ‘)apormd20@?6#@8%1*%0%%&25%@ 056609 58
Exanpl e A9 a) ireepediat (32) (Qfantitatier yreldj.ate (52) N Br

B. Preparation of the compounds

10  Example Bl

Preparation of compound (1)

N .
Moo,

f
HBTU (0.00195 mol) was added to a stirred solution of intermediate (6) (0.00069 mol)
and DIPEA (0.00324 mol) in N,N-dimethylacetamide (250ml) at room temperature,
then the reaction mixture was stirred for 3 hours and the solvent was co-evaporated
with toluene under reduced pressure. The obtained residue was purified by reversed-

15  phase high-performance liquid chromatography (eluent 1: NH4OAc; eluent 2:
NH4HCO3). The pure product fractions were collected and the solvent was evaporated
under reduced pressure. The obtained residue (0.030 g) was crystallised from
2-propanol, then the resulting precipitate was filtered off and dried (vacuum), yielding
0.0165g of compound (1).

20



DI AD (0.0003 nol) was added dropwi se to a solution of internediate (42)
(0.000138 nol), 3-brono-1-propanol (0.00055 nol) and triphenyl phosphi ne
(0.0003 mol) in THE (2m), stirred at roomtenperature. The reaction

m xture was WOi2096dd141d6r 1 hour at room 5 tenperature. ThRCHEBP2WEISCAAAS
evaporated under a gentle flow of N2, y#elding internmediate (52)
(quantitative yield). B. Preparation of the conpounds 10 Exanple B 1
Preparation of conmpound (1) N N, 0& C7 0O N N HBTU (0.00195 nol) was
added to a stirred ution of internediate (6) (0.00069 nol) and DI PEA

(0.00324 nol) } i met hyl acetam de (250nl) at roomtenperature, then
the reaction mgxt ur St for 3 hou and the sol vent was
co- evapor at ed ﬁp@ﬁﬁ?r‘g’ﬁﬁ%ﬁl@o%ﬁgp ar}c{ec lx}lc?gan([pé%ssure. The obt ai ned resi due was

1: NH4OAc; eluent 2: NH4H N ) re product f te collected
and the sol vent was evapora #educed pres uve.! bt ai ned residue
(0.030 g) was crystallised fog - propanol , then t ekul ting precipitate
was filtered off ang rtgg/(v uqf, yi el din 0.016ﬂjiot5conpound (1). 20
WD 2006/ 061417 PCI[E 20055056609 “59 Exanp f éparat¥on of conpround (2)
and conmpound (3) 0°')~X CL CL_ 00 NH dy and conpound_(2) conpound (3) A
mi xture of intermedi af®@mPasd @)o. 0002 nol ), 2- (nmeCAPPAHIES) et hanol (0. 0005
mol ) and K2CO8 nfi@dre)of (flerd{2idten(05)) (010002535 - (metbyTamindthasbli (00605 @6l afief | uxed

overnight, th ol room r e red into H20O and extracted
wth oed 2 e GigsRdBe reoTh CREERIT D st ing e BB A LT 25 20
t he sol vent weepoksd&pisony teniperatuch; peiredsinto HO and extracted with CH;Cl,. The organic

5 layer was separated, dried (MgSO,), filtered and the solvent was evaporated to dryness.

purified by reversed 15 phasge i gh-perfornmance quuid;phronatography (el uent
ga

The residue (0.16g) was purified by column chromatography over kromasil (eluent:
CH,Cl,/CH;0H/NH,OH 99/1/0.05 to 88/12/1.2; Sum). Two fractions were collected
and the solvent was evaporated, yielding 0.009g (6%) of compound (3)
(S-configuration) and 0.05¢g (31 %) of compound (2) (S-configuration).

10  Example B3

Preparation of compound (4)

SN
\[rg\/\g/\/\o ! N)
o]

A mixture of intermediate (15) (0.0002 mol), N-(2-aminoethyl)acetamide (0.0005 mol)
and K;COj3 (aq.) (0.0002 mol) in CH3CN (1.5ml) was stirred and refluxed overnight.
N-(2-aminoethyl)acetamide and K,COs (aq.) were added again. The mixture was stirred
and refluxed for 5 hours, then cooled to room temperature, poured into H,O and

15  extracted with CH,Cl,. The organic layer was separated, dried (MgSOys), filtered and
the solvent was evaporated to dryness. The residue (0.146g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3;OH/NH,OH 99/1/0.05 to 75/25/1;
5um). The pure fractions were collected and the solvent was evaporated. The residue
(0.042g, 27%) was crystallized from diethyl ether. The precipitate was filtered off and

20 dried, yielding 0.034g (22%) of compound (4) (S-configuration; M.P.: 112°C).



The residue (0. 16g) was purified by col um chromatography over kromasil
(eluent: CH2C12/ CH3OH NI 140H 99/1/0.05 to 88/12/1.2; 5m). Two fractions
were collected and the solvent was evaporated, yielding 0.009g (6% of
conpound ( 3) W@+ gur ati on) and 0.052 (31% of conpoun8CT/ZEP2005/056609
(S-configuration). 10 Exanple B3 Prepafhti on of conpound (4) HF Ir\l C I
I HI N'"YN_ HN~O N- A mxture of internediate (15) (0.0002 nol),

N- ( 2- am noet hyl ) acet am de (0.0005 nol) and K2CO3 (ag.) (0.0002 nol) in
CH3CN (1.5m) ) t'hrred and refluxed overnight. N (2-am noethyl)acetam de
and K2CGO3 (aq.ﬁ%@%—édded again. The m xture was stirred and refluxed for

5 hours, then cgol.edihQfk dgperature, poured into H2O and 15 extracted
wi th CH2C 2. Thlﬁem%rgg)n%c %E/Ber V\r@s separated, dried (MgS™), filtered and

t he sol vent was evaporated to dryness. iTh& residug (0.146g) was purified by
col um chronat ography over kronasil (glyent: Cl 2/ CH30H NHAOH 99/ 1/ 0. 05
to 75/25/1; 5nm). The pure fractions ce @d and the sol vent was
evaporated. The residue (0.042g, 27% Wwas dj(stal lized fromdiethyl ether.
The precipitate was filtered abf and 20 frjle yi el ding 0.034g (22% of
conpound (4) (S-configuration; M/g”: 112C). N0 2006/ 061417 PCTI EP2005/ 056609
60 Exanple B4 Preparation of co und (5 Ch NF1 NIFW " CO ON HOND

Ezéo gl XE ure) 012 Airﬁkﬁfré@dr@hﬁedialélwﬁ @.ﬁ!ﬁgﬁnﬁ&rphﬂlan@%ﬂa@m.m?lxeﬁldQQ@_gh mol ) and
aqg. . 1N . S IJred and e
over ni ght.q 043%933@@)&06{5@%81 CM'%WV@S %\t/ﬁ'\é\é%sapﬁﬁi@ cdpveryghh &ém?@? ure for

18 hours, pour edieilifhe R Orawes Girest at moindgenprirathre forQ&dhouhpowsedyartv [0 ader was
separated, dri kIt Ndri )
drynces. The @%{%ﬁ%ﬁﬁ%ﬁé Eﬁﬁﬂ?ﬁ*??%ﬁ@%ﬁ?ﬁ%ﬂéﬁﬁﬁmf?“@%ﬁﬁv‘ Ber
kromasi | (el uet!ventriorsspespiseiy divinesy 9 ropidie40-{ g giegs ppriticg Y@ﬁ“)“? The pure
fractions wer eclaoinb@giaphly aved kiofreasis (llueaniCHyES/EHLEFUNGLEH, 961/@Y i 8631/1.8;, 0489
(33% of COWO@[M).(@: p&é‘fﬁgﬁéﬂs%é”%dlfg&%d and the solvent was evaporated, yielding
0.048g (33%) of compound (5) (S-configuration).
10

Example BS

Preparation of compound (6)

J PSS Aa e

A mixture of intermediate (17) (0.0001 mol), N-(2-chloroethyl)acetamide (0.0001 mol),
K,CO;j (aq.) (0.0003 mol) and potassium iodide (0.004g) in ethanol (3ml) was stirred
and refluxed for 3 days, then cooled to room temperature, poured into H,O and

15  extracted with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered and
the solvent was evaporated to dryness. The residue (0.097g) was purified by column
chromatography ovef kromasil (eluent: CH,Cl,/CH;OH/NH,OH 96/4/0.5 to 90/10/0.5;
Sum). The pure fractions were collected and the solvent was evaporated. The residue
(0.042g, 42%) was crystallized from CH;CN. The precipitate was filtered off and dried,

20  yielding 0.032g (32%) of compound (6) (S-configuration; M.P.: 136°C). ‘



10 Exanmpl e B5 B5 Preparation of conpound (6) CI>~Cl Q 1(/~ 0 N N\/N-
WNO N H A mxture of internediate (17) (0.0001 nol),

N- (2-chl oroet hyl ) acet am de (0.0001 nol), K2C03 (ag.) (0.0003 nol) and

pot assi um i 0¥P3806(08149D4g) i n ethanol (3ml) was stirred aNU/ERPOISHREdI f or 3
days, then cooled to roomtenperature, @oured into H20 and 15 extracted with
CH2Cl12. The organic | ayer was separated, dried (MJSO4), filtered and the
sol vent was evaporated to dryness. The residue (0.097g) was purified by

col um chron&;gg&ggg% over kromasil (eluent: CH2Cl 2/ CH3OH NH4AOH 96/4/0.5 to
90/10/0.5; 5™ ure fractions were collected and the sol vent was
evaporated. Th i 429% was crystallized from CH3CN. The
precipitate vvagreirplgﬂ%{lgfg Oéﬁpgﬁ@dri ed, 20 yielding 0.032g (32% of
conmpound (6) (S-configuration; MP.: 13C). WD 2006/ 061417 PCT1EP2005/ 056609
61 Exanple B6 Preparation of conpound @ ti~H I(1 HNNA mxture of
internmedi ate (26) (0.0006848 noMN)— ° atdir at ed aqueous K2C03 sol ution
(60m ) and CH3OH (60m ) was sth#fed @@r "30\gixut es at room tenperature. The

solvent was evaporated and the resique was solved in CH2Cl 2/ H2O. The
|l ayers were 5 separated and the organic |dyer s dried (MgS04), filtered
and the solvent was evaporated. The C “Nesi due was purified by flash
col um chr omat ogr aphy over silica ggb nt: CH2ClI 2/ CH3OH 99/1-till 95/5;

col unn was strj i .95/ T i ons
were purified %F}g}ﬁﬁre‘é‘f }ng%qn?&ln%%](gﬁﬁ(mg%ﬁg@%%ratselgpﬁ%%gggifﬁgoﬁgﬁ:
CH2C12/ ( 04304/(&&9» alld)éﬁﬁpﬂéﬁ@ﬂ/) Wps stirred farBOpniotige at roem campsraiuraethe sebyktect ed
and the sol ventaswogpobMaPaldahEdsiddd Was @EbREEines,CLPHIO.Fihe dayeds were

or oduct £ et (HE LA EPEBDT Lo heHep R el TR AT e aqueous
| ayer was evaporated. The crude residue was purified by flash column chromatography over silica
gel (eluent: CH,Cl,/CH30H 99/1 till 95/5; column was stripped with
CH,Cly/(CH;0H/NH3;) 95/5). The desired fractions were purified again by column
chromatography over silica gel (eluent: CH,Cl,/(CH;OH/NH;) 100/0 to 97/3). The
10  product fractions were collected and the solvent was evaporated. The residue was
purified by high-performance liquid chromatography (ammonium acetate buffer). The
product fractions were collected, the CH3CN was evaporated and the aqueous layer was
made alkaline (pH=10). The product was extracted with CH,Cl,. The separated organic
layer was dried and the solvent was evaporated, yielding 0.419 g of compound (7)
15 (S-configuration).

Example B7

Preparation of compound (8)
Ct
RN
NH HN,
ot
O\///NH
0.

A solution of HBTU (excess) and DIPEA (3 equiv) in DMF (3ml) was stirred at room
temperature. A solution of intermediate (34) (crude) in DMF (2ml) was added dropwise

20  (Zymark). The resultant reaction mixture was stirred overnight at room temperature.
The solvent was evaporated. The residue was purified by high-performance liquid



made al kal i ne (pH=10). The product was extracted with CH2Cl 2. The separated
organic |layer was dried and the solvent was evaporated, yielding 0.419 g of
conmpound (7) 15 (S-configuration). Exanple B7 Preparation of conmpound (8)
NH N ~O ~NHVOQoo/soltut i on of HBTU (excess) and DI PEA (3 BCUERNOSOS6EME (3 )
was stirred at room tenperature. A sol@ion of internediate (34) (crude) in
DVF (2m) was added dropwi se 20 (Zymark). The resultant reaction m xture
was stirred overnight at roomtenperature The solvent was evaporated. The
residue was purified b rmance |i d WO 2006( 061417
PCT/ EP2005/ 05 6birgnategsa Hrmrgﬁwagwmwgeﬁ lférang thaSpiversY arey WO ect ed
and the sol venficlivag 0OV 6pof @bpdund (B) €3-chnfigu@iéh)6g of conpound (8)
(S-configuration). Exanple B8 Preparation of conmpound (9) N HN \QO~~~~~ 0O N5
Li t hi um hydroxi de (0.340 g, 0.0081 nol) was added to a m xture of
internediate (44) (0.0006 nol) in CH3OH (25m) and H20 (5nl), stirred at
room t enper at UB@MPIERS reaction mixture was stirred for one hour at 40C. The
m xture was concentrated under, reduced pressure to one fifth of the initial
vol ume. The colE@AtHaR ef qoapopedidad into water. The nixture was stirred for
30 mnutes at roomtenperature. The pg;ig\plta e was io filtered off, stirred
1

in THE (20nml) for one hour, then the grecipi e was filtered off again.
The solid was dissolved in THE/ CH3CH 1 (2 x The whole was filtered
and the filtrate was evaporated under “etgCed pressure. The residue was
dried, then stirred for one h,u{,é .'-tiu )The precipitate was filtered off

and dried ielding 0.142 3( /% co ou nd (9). 15 Exanple B9 Preparation
of Corrpoundy(l )up;nh)&r@mdeg) 40 g, 008lm01) was added to a mixture of intermediate (44)

(0.0006 mol) in CH30H (25ml) and H,O (5ml), stirred at room temperature. The
reaction mixture was stirred for one hour at 40°C. The mixture was concentrated under
reduced pressure to one fifth of the initial volume. The concentrate was poured into
water. The mixture was stirred for 30 minutes at room temperature. The precipitate was

10 filtered off, stirred in THF (20ml) for one hour, then the precipitate was filtered off
again. The solid was dissolved in THF/CH3;OH 1/1 (200ml). The whole was filtered
and the filtrate was evaporated under reduced pressure. The residue was dried, then
stirred for one hour in CH3;CN. The precipitate was filtered off and dried, yielding
0.142g (48%) of compound (9).

15

Example B9

Preparation of compound (10)

{
N\/\N F
L’ I H/Tnm
O
N
oy

To a stirred mixture of Cs;CO4 (0.018 mol), CH5CN (100ml) and N,N,N-tributy!-1-

butanaminium iodide (0.0072 mol) was added a solution of intermediate (50)

(0.0036 mol) in CH3CN (300ml) at 60°C. The reaction mixture was stirred for 4 hours
20  at 60°C. The solvent was evaporated under reduced pressure. The residue was purified

by high-performance liquid chromatography. The product fractions were collected and

the solvent was evaporated, yielding 1.4g of compound (10).



OIN Ol N9 To a stirred m xture of Cs2CO3 (0.018 nol), CH3CN (100m ) and
N, NN-tributyl-1- butanam nium i odide (0.0072 nol) was added a sol ution of
internediate (50) (0.0036 nol) in CH3CN (300m) at 60C. The reaction m xture
was stirred woroe/daours 20 at 60C. The sol vent was evaporGr/ERRoesndedn9 r educed
pressure. The residue was purified by 6 gh-performance liquid

chromat ography. The product fractions were collected and the solvent was
evaporated, yielding 1.4g of compound (10). WO 2006/ 061417 PCT/ EP2005/ 056609
63 Exanpl e B10_ Preparation of conmpound (11) c¢cs // HN Br HN A m xture of
internediate ( 17 nmol), (3-hydroxypropyl)-1,1-dinethylethyl ester
carbam c acid (0, 0041 phenyl phosphi ne (0 0038 not) in THE (20mM)
was stirred at F‘EPBWIP%%%%‘WHP%H | AD (0.004 not) was added dropwi se and the
5 reaction mxture was stirred for 1 hour g
was evaporated and the residue was stfrred in CH3CN (50m ). The
precipitate was filtered off, washed with=aCHSCNerand dried, yielding 0.815g
(80% of conmpound (11). Exanpl e, B11 PPepagati on of conpound (12) @~ 5' |
Br NON H10 A mxture of i g Nezh ) (0.00032 nmol) and

1, 1- di oxi det hi onor pholine (0.90185 not) in 2-propanol (2m) was stirred for
2 hours at 70C. DMF (2nl) was ~ added and the resultant reaction m xture was
stirred for 16ANoxpee dintgedia®Hd2)@8017 val), Gihydioxeprapd)-td slimethglethybom

B erlrggr at ggg S'?i@r&mbé?ﬁ@g&ﬁ%b@ﬂl&rﬁ&l?aﬂ@ﬁ phén ?Ipﬁés%ﬂm@ 0@3328%1961%12@5 &20&1#?} di ng
n - I
PCT/ EI%Z(()OS ﬁ5g%§%8rr gtgggr}}ﬁqrép CofglfAﬁ&) was add dropw;se an the

5  reaction mixture was stirred for 1 hour at room temperature. The solvent was

room tenperature. The sol vent

evaporated and the residue was stirred up in CH3CN (50ml). The precipitate was
filtered off, washed with CH3CN and dried, yiclding 0.815g (80%) of compound (11).

Example B11

Preparation of compound (12)

10 A mixture of intermediate (51) (0.00032 mol) and 1,1-dioxidethiomorpholine
(0.00185 mol) in 2-propanol (2ml) was stirred for 2 hours at 70°C. DMF (2ml) was
added and the resultant reaction mixture was stirred for 16 hours at 70°C. The reaction
mixture was cooled at room temperature slowly. The precipitate was filtered off and
dried, yielding 0.108g (53%) of compound (12) (R-configuration).

15



Preparation of conmpound (13) RN 13F o IN'0 ~NHI N O lInternediate (52)
(0.003190 nol) was stirred in CH3CN (20m ). N-(2-am noethyl)acetam de (2n)
was added and the resultant reaction mxture was stirred overnight at room
t enper at ur e. WRBOBO614HE. ) (0. 009569 nol) was added and t hePETEBMOIIOH M Xt ur e
was stirred and refluxed for 2 hours, then cooled to roomtenperature and
the solvent was evaporated in vacuo. Water was added to the residue and this
m xture was stirred for 30 mnutes at roomtenperature. The yell ow
precipitate was filtered off and dried. This fraction was purified by flash
col utm chr omat @gr aph ver a Biotage cartridge (e]luent: CH2d 2/ ( CH30H NH3)
95/5 up to SOIM—product to fractions were collected and the sol vent
was evapor at ed, compound (13). Ex ale B13 Preparation of
conmpound (14) &éﬁ%@n%‘ﬂc%%ﬂ;&g 3)N I nter msdl ate (52) (0.003544 nol) was
stirred in CH3CN (20mL). 15 2-(Methyls hanam ne hydrochl ori de
(0.007088 ne]) was added. K2C03 (aqg.) 0.0 !. B),) was added and the
reaction mxture was stirred and refl uxe rnlght then cooled to room
tenperature and the solvent was evapor at ¢ |ryvacuo Vater was added to the
residue and this nmixture was stifrgd 0 M nutes at roomtenperature.

The yell ow precipitate was fi I‘q[e'T”ed off and dried. This fraction was
purified by flash 20 col um chromat ography over a Biotage cartridge (eluent:
CH2C12/ ( CH3OH/ Kt )netinerd2)X00081 Wan@¥w &) stirréth i @HAENI(A0nfly. act i ons wer e

col | ected and of ..conpound
(14). WD 2006/ Wfﬁ*‘%@ﬁ)ﬁ%@y%@é%@%&d %rla‘éb@'%e'@_]ﬂ?%} 1%&?,&?%5&,{:60 Sounds.
that were prepé8iited cye@ightiptrrgom derapsaatere. K404 ab)/@- 0BG pele was Fdded prdl thewi ng
abbrevi ati ofs y&ERNUEREré Wad fgrel ahd RFuRdFor 3hés $hehQ@boled & robBltérhptgatei Nt .

and the solvent was evaporated in vacuo. Water was added to the residue and this

mixture was stirred for 30 minutes at room temperature. The yellow precipitate was
- filtered off and dried. This fraction was purified by flash column chromatography over
a Biotage cartridge (eluent: CH,Cl,/(CH3;0H/NH3) 95/5 up to 80/20). The product
10  fractions were collected and the solvent was evaporated, yielding 0.94g of compound
(13).

Example B13

Preparation of compound (14)

38 SIS
Intermediate (52) (0.003544 mol) was stirred in CH3CN (20ml).

15 2-(Methylsulfonyl)ethanamine hydrochloride (0.007088 mol) was added. K,CO; (aq.)
(0.0106 mol) was added and the reaction mixture was stirred and refluxed overnight,
then cooled to room temperature and the solvent was evaporated in vacuo. Water was
added to the residue and this mixture was stirred for 10 minutes at room temperature.
The yellow precipitate was filtered off and dried. This fraction was purified by flash

20  column chromatography over a Biotage cartridge (eluent: CH,Cl,/(CH3;0H/NH3;) from
100/0 to 94/6). The product fractions were collected and the solvent was evaporated,
yielding 1.24g (58%) of compound (14).



5 Table F-1 I NMA\NITI/NpJ,syO o NF HNCI \ INHNC ONdIl y N Co. No.
(15); Ex. Bl1l~t/~jC Co. No. (16); Ex. B9 F rNN\O HNC QSrP: sSC 51
HO-~iO-\H H N 1M qg/1vNH HV Co. No. (17); Ex. Bll; R-configuration Co. No.
(18); Ex. BIYWOROPONAIZ N Q° HN Cl S V-"--0 51 i5~~ | ~\ BECNEE205/0§6609 ( 19) ;
Ex. B 12 Co. No. (20); Ex. B 13; MP.: 97.7-199.5C (deconposition) oa~p
I1G-.O0cl I " I N/ NHHNI N\ ~FOC~1_11 J/NH1HN~Br O/ OHON
Co. No. (21); Ex. B6 Co. No. (22); Ex. B9 .0 02"~I+ yQoc N HO NJ Co. No.

(23); Bx. B9 \Al(e)lb?eofp?/hgtg %tﬁelc%mggﬂdg 99/%%601)?66[)%9% according to one of the above

Examples. The following abbreviations were used in the tables : M.P. stands for the
melting point.

5  Table F-1

gt |
o N) N

Co. No. (15); Ex. Bl Co. No. (16); Ex. B9

T X

o N
HO/\/O\/\Q/K\ m J‘ N\“\/\O \N/"

Co. No. (17); Ex. B11 R-configuration Co. No. (18); Ex. B12
N
ol BN
o\/P N X
Oy O oN
J P SN 7
H

Co. No. (20); Ex. B13;
M.P.: 197.7-199.5°C (decomposition)

cl Q
+0
\Q\j 0§§40 I\i R
N NH “’IN f~ E
{ )~C X
NH HN Br
7 0\/// 0O, >N
o<

Co. No. (19); Ex. B12

|
HO' N)
Co. No. (21); Ex. B6 Co. No. (22); Ex. B9
o\§,,or1
N\/\N F
F X
[’ HN Cl
O. I N
HO N)

Co. No. (23); Ex. B9




66 Conpound identification LCVMS-nmethods: 5 The HPLC gradi ent was supplied
by a Waters Alliance HT 2790 systemwith a colum heater set at 40C Fl ow
fromthe colum was split to a Waters 996 phot odi ode array (PDA) detector
and a Wat er sSWll2e069a8EIsE ZQ nass spectroneter with an el ectRGIsER2005/056600i zat i on
source operated in positive and negati v ionization node. 10 Method 1:

Rever sed phase HPLC was carried out on a Xterra M5 C18 colum (3.5 nmm 4.6 X
100 mm) with a flowrate of 1.6 m/mn. Three nobil e phases (nobile phase A
95% 25MM a ium acet tfe + 5% acetonitrile; nobile phase B: acetonitrile;
nobi | e phase ¢ e enployed to run a gradient condition from
100 % A to 50% B and 50% 15 Cin 6.5 mnutes, to 100 % B in 1 mnute, 100%B
for 1 m nute ducMSanethbdd:brate with 100 %A for 1.5 m nutes. An injection
vol une of 10 uL was used. Method 2: Reversed phase HPLC was carried out on a
Chronmolith (4.6 x 25 mm with a flowrate 20 of 3 ml/nun. Three nobile
phases (noli | ThskEYE gradisuiovas sanpliadrby p W¥aire AlltaaceHT 298Q pysteanyvith & Fdumapbi | e

phase B: acet cnahttmrgetmop@ml&»ef@haa@c&umﬁmab i@ltc)awféfe@s 9gﬂﬁﬂo€bﬁﬂféeﬁﬁa5f un a
gradi ent condi 2% B a ﬂ] % ﬁe to 49 % B

I 4656 ¢t n 6D ethcitand adhieh M S5 2 izt shetiior B MBI of 2
uL was used. J6nikitioheourd: ofeearatis edsipiramd neitiCe waszatiar model out on a Xterra M
Cl8 colum (3.5 mMm 4.6 x 100 nm with a flowrate of 1.6 m/mn. Two

nobi | e phases (nmobil e phase A nethanol/H20; nobile phase B 0.1 %formc

aci d) wereloen‘d&—ﬂ-@&ito run a gradi ent 30 condition from100 %Bto 5 %B 12

EPE gt es. An i rﬂegeﬁswphay@tm?(@ wak cﬁrﬁedlbut\gﬂsa Xead MS Ve belgmd (3 Rewe usedigphase h
was calri e 0] n a 1 Wlt
HPLC v car | e Qitha B aoES B e Rl reshs B s a390a o
anmoni um acet ammeni Bhmentae @ﬁf%t acetogitrilepinobite phhsedd: aBetomtrde;omatileiphasg Chobi | e

phase C. nmet hghqano ROXY %Ato
30% A 35 % B WO 2 ST o%gﬁligwggcl#“% gl cg%%%rp@%r%qg@%ékc&m% még?’es to

50 % B and'%50% &8 6 %H@usesmoﬁapgs g b mipyse. o ie; iy fog L anipyts gpcdreeqyalip r?tﬁ,v%lt i on
vol ume of 10 ullo0wWas fuskdminutes. An injection volume of 10 uL was used.

Method 2:
Reversed phase HPLC was carried out on a Chromolith (4.6 x 25 mm) with a flow rate
20  of 3 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 96 % A to 2% B and 2% C in 0.9 minutes,
1049 % B and 49 % C in 0.3 minute, 100% B for 0.2 minute. An injection volume of 2
uL was used.
25
Method 3:
Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 mm, 4.6 x 100
mm) with a flow rate of 1.6 ml/min. Two mobile phases (mobile phase A '
methanol/H20; mobile phase B 0.1 % formic acid) were employed to run a gradient
30  condition from 100 % B to 5 % B 12 minutes. An injection volume of 10 uL was used.

Method 4:

Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 mm, 4.6 x 100

mm) with a flow rate of 1.6 ml/min. Three mobile phases (mobile phase A 95% 25mM
35 ammonium acetate + 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;



Met hod 5: 5 Reversed phase HPLC was carried out on a Kronmasil C18 col umm
(3.5mM 4.6 x 100 mm with a flowrate of 1 m/mn. Three nobil e phases
(rmobi | e phase A amoni um acetate; nobile phase B: acetonitrile; nobile
phase C. forWwPeowobd)’ were enpl oyed to run a gradi ent c@EIVER2¢3/086608Mm 30 %
A 40 % B, 30 %C for 1 minute to 100 %'B for 5 mnutes. An injection

vol unme of 10 uL was used. 10 Table : retention tinme (RT in mnutes) and

nol ecul ar wei ght as the M+ Conp. Rt MAMH) LC GC/MS No. Method Int. 35

531 487 11 0™ o3 T uSge s 1 Biapt 0508 5 Pisbuesroao s S Ghamidue 15 6 o1

631 1 22 5.92nd6jtction vaBinte FA06LAvas us&z 8.48 578 1 nt. 39 6.32 559 1 Int.
37 6.47 373 1 Int. 36 553331 1 nt.3 4.62 445 1 Int.4 5.63 551 1 nt.5
4.39 601 1 Int. 23 8.26 729 1 Int. 21 1531 2 Int. 43 1.2 545 2 Int.42
1.16 443 2 | Methodf:1 29 563 2 Int.49 1.12 573 2 nt. 47 1.03 493 2 11

1.27 600 25 Reversed phase HPLC was carried out on a Kromasil C18 column (3.5 mm, 4.6 x 100
mm) with a flow rate of 1 ml/min. Three mobile phases (mobile phase A ammonium
acetate; mobile phase B: acetonitrile; mobile phase C: formic acid) were employed to
run a gradient condition from 30 % A, 40 % B, 30 % C for 1 minute to 100 % B for 5
minutes. An injection volume of 10 uL was used.

10
Table : retention time (RT in minutes) and molecular weight as the MHt

i I L) ey
Int. 35 3.84 317 1
Int. 41 1.24 457 1
Int. 40 6.01 475 1
Int. 1 3.99 271 1
Int. 2 5.31 487 1
Int. 22 10.12 652 1
Int. 25 9.62 684 1
10 6.24 675 1
16 6.21 631 1
22 5.92 661 1
23 5.89 617 1
17 8.48 578 1
int. 39 6.32 559 1
Int. 37 6.47 373 1
Int. 36 5.53 331 1
Int. 3 4.62 445 1
Int. 4 5.63 551 1
Int. 5 4.39 601 1
Int. 23 8.26 729 1
Int. 21 1 531 2
Int. 43 1.2 545 2
Int. 42 1.16 443 2
Int. 44 1.29 563 2
Int. 49 1.12 573 2
Int. 47 1.03 493 2
11 1.27 600 2
12 1.13 634 2
Int. 51 1.2 499 2
14 1.18 606 2
Int. 45 1.13 307 2
19 117 592 2




12 1. 13 634 2

Int. 52 1.27 565 2 Int.
538 3 13 6.W928@H6HITnt .
449 5 Int. 15 6.32 536 5

nt.51 1.2 499 2

I nt.

14 1.18 606 2 Int.
592 2 WO 2006/ 061417 PCT/ EP2005/ 056609 68 18 1.17 580 2

assessed using the glass-fiber filter

I nt.

45

13 8.62

1.13 307 2 19 1.17
Int. 20 1.05 575 2

48 0.98 451 2 20 7.41 551 3 8 9.24 566 3 21 8.11
12 6.57 490 5
17 4.88%586 5 C. Pharnmacol ogi cal
C Kinase profiling 5 The in vitro inhibition of a panel

47 APEI/ER2095/056609 4. 95
exanpl es
of ki nases was

t echnol ogy as descri bed by Davi es,

S.P. et al., BiochemJ. (Z00Q§, B5}77P 95565051 1& the glass-fiber filter
technol ogy the activity off{jgyK IS5 of—p7EteTest,Tsreasured  using an
appropriate substrate that i 5|2||..u'x‘u217¢u j sh the—aforenenti oned ki nase
protein 10 in the presenc ?.' 33 —fadtol gpelred—AH4 (33P) Phosporyl ation
of the substrate is subsuq'u“ér??! + s ire®Plas |+ adfoac ivity bound on a
gl assfiber-filter. Detailqg schipfion 1%1a11l kidases are pre-diluted to a
| Ox wor ki ng concentration [pritr 098%dilti 588 into Bhe assay. The conposition
of the dilution buffer forl_ edth ki 84%e|i s58et ail ed be|l ow. Buffer
Conposition Kinase(s) 50 nM TBi s| pk43. 5, 85 nM EEGTA. | 0.1 nM Bl k, Fyn, Lck,
Lyn Na3vA, 0.1% (i -marcapimaehanélby 1 mggom [BSA520 pPM MOPS pH 7.0, 1 mM
EDTA, ALlI, Bnx, EGFR, Fes,| kgrn3 Fnsg2Fl|t 1474 5

Int. 10 4.95 449 5

int. 15 6.32 536 5

Int. 17 4.88 586 5

C. Pharmacological examples

C1 Kinase profiling

The in vitro inhibition of a panel of kinases was assessed using 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.

10

Detailed description

15 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

50 mM Tris pH 7.5, 0.1 mM EGTA, 0.1 mM
Nas3VO4, 0.1% B-mercaptoethanol,

1 mg/mi BSA

20 MM MOPS pH 7.0, 1 mM EDTA,

0.1% B-mercaptoethanol, 0.01% Brij-35,
5% glycerol, 1 mg/m| BSA

Kinase(s)
Blk, Fyn, Lck, Lyn

Abl, Bmx, EGFR, Fes, Fgr, Fms, Flt1,
CDK5/p835, CDKB6/cyclinD3, ErbB4, cSRC,
Ret, Yes, Hck

All substrates are dissolved and diluted to working stocks in de-ionised water.
20
Abl human



0. 1% O- mer capt oet hanol , 0.01% Brij-35, CDK5/p35, CDK6/cyclinD3, ErbB4, cSRC
5% gl ycerol, 1 ng/m BSA Ret, Yes, Hck Al substrates are dissolved and
diluted to working stocks in de-ionised water. 20 Abl human WO 2006/ 061417
PCT/ EP2005/ 090c09/06687 | n a final reaction volume of 25 Al PCHBEP20¢35660%- 10 nl)
is incubated with 8 nM MOPS pH 7.0, 0.2 nM EDTA, 50 pM EAl YAAPFAKKK, 10 mM
MyAcetate and [y-33P- ATP] (specific activity approx. 500 cpni pnol,
concentration as required). The reaction is initiated by the addi tion of

th ATP Af.t b t th
oact ton i 5 siBASEH RiFPheoumant polt AP B FHIER ShedRbl W EMEE 1"
sol ution. 10 pHP, @hmM EREHA wuwsmwwgdmmmmma@tefmuhe?naat and
washed three Am%e&% aéme%%gr%ﬁ 400 cpé/ﬂm %H&H{}%dn%s?&juﬂe@nq“hgnce in

met hanol prior tQ 'dry intilfatlion countin nouse In a
final reacti or{ea&B%HémBFte‘éBYmead‘BPR“ phpe ifé’lww)Aft%r inGreatRn fes*Quninytes 0 mv

T": S( GIpH 7 _|5_5 )a@robnanE@Itﬁre Qleilrea[m’blﬁ\lﬁiﬂé@ﬂed lﬁjtﬁa/@ddﬁt*lgdiﬁffﬁqnb@]?tjﬁﬂﬁmbphoﬂc 1 my/m
pol y(d u, Tyr cetate a ecj fi vity
oo, 500 vtispePn B YRAF RN R Yen b Puly PaniRRRA A AL 1 1 at el
by the additi chreofimehior 3 5nitesTip 79imM phbspberid avediptcnoninfroethatol priarwe es at room

tenperature, t (PMakch gﬁtg.%ped by the addition of 5 pl of a 3%
phosphori c amdgﬁg%%ﬁfﬁ%on a10 CX of the reaction is then spotted onto a

Filtermat A and washed three tines for 5 mnutes in 75 nM phosphoric acid
and once imn nBlRaake prior to drying and scintillation counting. 20 Bnx

2 o S48 BB, B A< R o Bk i 50 %Mﬁ‘ ST
MyAcet at e and PH/Z.83pL m;F BPTAs Béanll‘&a3é’&4b O %yB Hﬁ{?ﬂmﬂethm Oc
concentrati on R$(GRATYH ), 10 IMMg%@&atecmd w §3p mrp] @ﬁ&mcba\cubﬂﬂyea@%il soon of

the MyATP m x. After 1ncubation for ure, the
reaction is st& BB‘ﬁ@BOlePnf‘f{‘éraﬁmstrFWe@f Tg] ﬁl"mtl?f‘ 1%1n§@te§$g§}%%ﬁ H'ﬁ

sol ution. KO AMgATP tribe Afeadtchiation Sortd0emnstpoitrawn @ntporaqurésithd eacmmh iA and
washed three t

nmet hanol pri orgt édb{/t% S dﬂbﬁﬁ?ldfﬁﬁﬁq%%ﬂ}ﬁggaﬁ??ﬂb&o 80 %bﬁgﬂnl%g;&ﬁunan In a
final reacti oris{en ﬁ??éteéPntQBFb'FeHﬂeﬁ(BM)\SSShﬁ%%ﬂ? t(f@ﬁi@f Svpgnutes in et ed with 8
M MOPS pH 7. GhobphdrieMi&Ebiidence inlmBBATSI pidré 8RengHnd sdiftimMoMadamhat e and [y-

20 Bmx human
In a final reaction volume of 25 ul, Bmx (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-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

25  temperature, the reaction is stopped by the addition of 5 ul of a 3% phosphoric acid
solution. 10 u! 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.

30 CDKS5/p35 human
In a final reaction volume of 25 ul, CDK5/p35 human (5-10 mU) is incubated with 8
mM MOPS pH 7.0, 0.2 mM EDTA, 0.1 mg/m! histone H1, 10 mM MgAcetate and [y-
**P-ATP] (specific activity approx. 500cpm/pmol, concentration as required). The

reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes
35  atroom témperature, the reaction is stopped by the addition of 5 ul of a 3% phosphoric
acid solution. 10 ul of the reaction is then spotted onto a P30 filtermat and washed



33P-ATP] (specific activity approx. 500cpm pnol, concentration as required).
The reaction is initiated by the addition of the MgJATP m x. After

i ncubation for 40 mnutes 35 at roomtenperature, the reaction is stopped by
t he additi onWBR0B/O0AI41Bf a 3% phosphoric acid sol ution. IRCTALP26f5/05¢669
reaction is then spotted onto a P30 fil%®ermat and washed WO 2006/ 061417

PCT/ EP2005/ 056609 70 three tines for 5 mnutes in 75 nM phosphoric acid and
once in nethanol prior to drying and sci nti | lati on counting. CDK6/cycl i nD3

human 5 In a f nal. re ian voI f 6/ cy 5-10
i s incubated ?ngsﬁ’l(/% u’ge"éﬁ p@"i"hﬂ‘ﬂﬁ ﬁ%ffqyciwg?ﬁ'«}mﬂpgqraﬁe H, 1
nmv MgAcet at e dayiog {mfxsg%F!atﬁoTR]oumsmem fic activity approx. 500 cpnt pnol,
concentration as required). The reaction is initiated by the addition of
the MJATP m x. After incubation for 40 mnutes at roomtenperature, the
reaction is stdpbYeavobipDshumanditi on of 5 Al of a 3% 10 phosphoric acid

sol ution. 30 |mnaffinkiteactieroblum@ of 35 i) ODKFASCENE Rithsh (3-183AUT isliicabaed and

methanol pri o iremf Yok B oG T ke AP o1 RaiFielege PP AREMERS St
final reacti orandd-UREATH] (Bcific actBRE apprpx (ﬁ)OI:Dmmn)ol,lcwnwmtrammta@deqmrech 8 mMm
MOPS pH 7.0, Gpg réﬂé/h&%é‘i;; é@th@ﬁB %N%Xﬁp(&qcxﬁgﬁﬁédbg@n fo11£b m

MyAcet ate and 17- 3P-AT specific activit Brox E E
concent r at i on "B8UEBEIPPB Peqqﬁ%reftb%m@@?tm i3 §°I?Pﬁij v heeddiign pha tbefi 3% on of t he
MJATP m X.10 Afghesphbi¢ adadidlaiont wulfkﬁ the reatien 1saheﬁ@omd@n@epam ﬂ]‘t@'matd’iﬂ

reaction is sto e hor

solution. 10 IV a%ﬁ ﬁﬂ%}ﬁe‘r{a}c{mgr{mnu rglglcﬁ%osep&gg%?mg ‘f’gﬁ ﬂ"f I-l%lrnd
washed t hree ttpdmna‘@ﬂsantlmtmtce@tma 75 mM phosphoric acid and once in
met hanol prior to drying and scintillation counting. 25 EGFR human In a
final reaction ég! une of 25 |, EGFR (h) (5-10 nlJ) is incubated with 8 niM
MOPS pH 7.0, G TA, 10mM MnC12, 0.1 ng/m poly(Gu, Tyr) 4:1, 10 nM
MyAcet at e Bnd Thy-f3Re&TiBh volapect &5 pl, aBRC\h)t(§-18mpl)0x inchiBedoyiti MM ,

concentration on of
the MJATP m x. ﬁ%}?g .n%‘wgﬁ?éo%“d%\@m nu e]tsYczYQ?(I){g dwﬁﬁﬁqét Ldre t he
reaction is stieMpdaAessate ped L‘%(tid? -ATBh(specifi asfivigy approxaofhersypmek i ¢ aci d

sol ution. 10 LUonéH‘ntrhtﬂﬁ‘n d’s‘?&fﬁh‘e@)nThérehélﬁﬂ 15319@1%{66@ Wﬁdﬁloﬁbfm@M@Tﬁmxand

USRI AR T e on S
20  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.

25  EGFR human
In a final reaction volume of 25 ul, EGFR (h) (5-10 mU) is incubated with 8 mM
MOPS pH 7.0, 0.2 mM EDTA, 10mM MnCl2, 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

30  for 40 minutes at room temperature, the reaction is stopped by the addition of 5 ul 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  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 MnCl2, 0.1 mg/ml poly(Glu, Tyr) 4:1, 10 mM



35 ErbB4 human In a final reaction volunme of 25 |, ErbB4 (h) (5-10 nl) is

i ncubated with 8 MM MOPS pH 7.0, 0.2 mM EDTA, 10 mM MhCl12, 0.1 ng/m
poly(Gu, Tyr) 4:1, 10 nM WO 2006/ 061417 PCT/ EP2005/ 056609 71 MyAcetate and
[y- 33P- ATP] WQﬁ@QﬁOﬁMﬂ activity approx. 500 cpm pnol, cond®HVERPISHR66ES
required). The reaction is initiated by'lthe add|t|on of the MJATP m x. After
i ncubation for 40 mnutes at roomtenperature, the reaction is stopped by
the addition of 5 Al of a 3% phosphoric acid solution. 10 | of the reaction

'72 h:\]/leghzgghz)ﬁ\lq %?(E:E?%?ndr{d 355 é" ] ISSpex?ltﬁf;] Sﬂwll ya rgé r%p x&;pmo cog?]egtrguowars]m es in

scintillation reqnimd). dbe reﬁqmnhmmﬁmtddrbyahtf fiddalonroéél@tM@hTBWMrféte@iHCQEatlbn Fgr

human (5-10 mgy 4(f5mjnﬂfék'g%§lq t mfd?atgrem ;éﬁctm:)&tgﬁ)ea bg’th@ad%ltWOE?-ﬁfbf P.1
ng/mM poly(Qdu ecific

T%Iﬁg‘ I\/ﬁ d‘i te and l%/: J
activity approX® (B"ﬁr?F‘;Slrf’Bllu“O‘&d At e fagtipPnds BdBﬁW"Qd’P 0 affjllermabAct i on i s
initiated by talne washgd threatimés foh& nlif)AdsHn M6 xaM phdsphor dzitdoaidionte inaretfddolm nut es

at roomfterrper i"{o %IE’EE"J&%HIPR&}&O%H{% opped by the addition of 51 of a 3%

phosphoric % eaction is then spotted onto a
Filtermat A and washed three 15 tinmes for 5 mnutes in 75 mM phosphoric acid
and once in mqigli_a BQhn prior to drying and scintillation counting. Fyn human

In a final cti.on volume o 5-10 IS i ed with 50
30 TS prip e e eama of 85 k. Bl w10 385 iU B (e

peptide), M0 rWORBAHELA0E ANHEDYA; CB:BB}gAiIPﬂoh((é}]hediyf)ml d0mMiMgApErand. 500

o PO o COTSTAT BB G, 1L Ao b A, e

t enperature, tEEtpRidRitiaigd by theagdiger ofipe MeATPEd; Afteringbation fopd0 am@w
phosphori ¢ aci#réon ﬂéiﬂ a@;urel%enbacﬂfm tsmt:b b&ﬂ%m@@d&%ﬁ&@}d%@@@]ﬁ%ogﬁmﬂm 0 a
P30 filtermat aﬁdﬁ‘? el]% e tines. {n :ﬁ‘t pN phori c acid
and once in nefaR0M°Y d’rl ed"r%‘?}‘?{blsgﬁdsg?f F}tof1 fo2 %fﬁlahél?ﬂg é‘e FE% human
I n a finallsr edonesdor yminures in?S @31 phospledkic @by agderdd® imdethagolipnioutoalrgol sudt h 50
MM Tris 30 pH.ifiRaticd-cdu EGTA, 0.1 nmM Na3VO4, 250M KVEKI GEGTYGWYK (Cdc2
peptide), 10 mM MgAcet ate §nd [y-33P-ATP] (specific activity approx. 500

cpm pnol , concent ration as required). The reaction is initiated by the
addi tion of thenMasbk m x. After incubation for 40 minutes at room

temperat ure, U GaARKAR vbRnRPBBRE P bhE: A Hhb) Rnctbuda b o Anp*
20 TrspH7.5, O 1 mM EGTA, 0.1 mM NasVO,, 250 uM 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
addition of 5 pl of a 3% phosphoric acid solution. 10 pul of the reaction is then spotted
25  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.

Lck human
In a final reaction volume of 25 ul, Lck (h) (5-10 mU) is incubated with 50 mM Tris
30  pH7.5,0.1 mM EGTA, 0.1 mM Na3VO04, 250 uM 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
addition of 5 pl of a 3% phosphoric acid solution.
35 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. '



35 10 | of the reaction is then spotted onto a P30 filtermat and washed
three tines for 5 mnutes in 75 mM phosphoric acid and once i n nethanol
prior to drying and scintillation counting. WO 2006/ 061417

PCT/ EP2005/ 0%8@09/061327 Lyn human In a final reaction vol urRCTHP2065/0p6609 Lyn (h)
(5-10 mJ) is incubated with 50 nm Tris 72pH 7.5, 0.1 mM EGTA, 0.1 nmV Na3VQ4,
0.1% [ 3-nercaptoethanol, 0.1 ng/m poly(Qu, Tyr) 4:1, 10 nM MyAcet ate and
[y-33P-ATP] (specific acti vi ty approx. 500 5 cpnipnol, concentration as
required). Th(i r%actlon is initiated by the addition of the MATP m x.
After incubati 40 m nutes at. roomtenperature, the reaction is

st opped by t hdn aﬂdaltrezmnomfzolﬁmgbf 26 plaLg96hp ko s mbl) iicinaudiattd sathd0 oM TrisO pl - of

the reaction d t e times for
5 mnutes in f?ﬁré\?l ﬁg?ﬂ’ cqgﬁchlqé@agn 4 @ﬁ%ﬁ-wﬁcﬁﬂﬁetﬁﬁ%h%ﬁ %Eﬁjﬁo dryi ng and
scintillati on pebiak g)41101¢;@M Mmmtaue@néhﬁ Ry TH é@@@ﬁ@nctwew@mowo% pl,

et hurn 65 19 ;?éllc%nmmme 4, PRI 1 DR GFEA 250 pM
| C actl] vi a I OX.
500 cpml piol . A, e e Bieip @ i 4p el i R e B5dtiqhis 2t o by

t he addi ti on ocfoppétebyMy@ddrlitmonxof S4flto€ n 3Vorphospdibrio acidl evlutddh. 10hefttbsreattionoom
tenperature, Hé‘ﬁeﬁ fibd S’rﬂo'ag:u?e%ﬂ&pﬁgm asiu&?thi’e@q!frﬁés?& %nﬁte?ll ? miyy 3%

phosphoric acid u I on e reaction 1Is pot ted onto a P30
filtermat and phmﬁ%a%meonﬁ frergethagol prigrite gying aPﬁSCFEUIFﬂVPbﬁ%‘;S‘H&rl ¢ acid and
once in neﬁohanol prior to drying and scintillation counting. 20 Yes human
In a flnal a!g hon vol unme of 25 Al, Yes (h) (5-10 nmlJ) is incubated with 8
v MOPS nmv EDTA, 0.1 rrg/m poly(AQu, Tyr) 4:1, 10 nmM MyAcet at e
and [y-33P— ATTPP ﬁ@slpemﬁfm golame i0f 25 ¥1, Rpthumen (500 ndpris imeehatedovitic®miM at i on as
required). Thayppaphizan o%ﬁnmmmtmtm mgﬁ@wnmpcmowmm{%dm X.

Af ter incubationp, for 40 m room tenmperature, the reaction Is
st opped by t hdY- ac!l)dAT?]()(ﬁpeﬁ’fflcﬁ‘cB‘flty&'lpp’é’x339) (SRBYBRR)r GoRcentiaton asdpqiiiedh. 10 pl of
t he reactipn iFhetrduetiosipatitigted bynthe addifiod éfehadligAAPand. Afahsdbitionder 40 mes  f or

5 mnutes in i, %8@8&9%&*&@8%& %”&oﬂ”scs.‘?odp@dﬂ‘y‘/‘ 308 kioR bt £Ju d% 5% Y N9 and

scintillation co
phosphoric ac1d 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 methanol prior
to drying and scintillation counting.
20
Yes human
In a final reaction volume of 25 ul, Yes (h) (5-10 mU) is incubated with 8 mM MOPS
pH 7.0,0.2 mM EDTA, 0.1 mg/m} poly(Gly, Tyr) 4:1, 10 mM MgAcetate and [y->"P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The reaction
25  1isinitiated 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 pul 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
scinti]lation counting,.
30
Flt1 human
In afinal reaction volume of 25 pul, Flt1 human (5-10 mU) is incubated with 8 mM
MOPS pH 7.0, 0.2 mM EDTA, 250 uM KKKSPGEY VNIEFG, 10 mM MgAcetate and
[y-**P-ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The
35 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 pul of the reaction is then spotted onto a P30 filtermat and washed



In a final reaction volune of 25 pl, FItl human (5-10 nmJ) is incubated with
8 MM MOPS pH 7.0, 0.2 nM EDTA, 250 pM KKKSPGEYVNI EFG 10 mM MjAcet ate and
[y-33P-ATP] (specific activity approx. 500 cpm pnol, concentration as

requi red). ™R288/0¢kittion is initiated by the addition JCT{ERROOMIATHE i x.
After incubation for 40 minutes at rocdthtenperature, 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 WD 2006/ 061417
PCT/ EP2005/ 056609 . 73 . three ti, for 5 mnutes in 75 nM phosphoric acid and
once in met harlyEe Bmp%ﬁor?gumg?%,lg% r%lﬁd’hew%q e qu&qc%guﬁqtﬁmfgwﬁo human 5 In
a final react idpyiny sddwemtitiiti@bcobptidgck human (5-10 nlJ) is incubated with 8 MM
MOPS pH 7.0, 0.2 nmM EDTA, 250 M KVEKI GEGTYGWYK (Cdc2 peptide), 10 nM

MyAcet ate and [y-33P-ATP] (specific activity approx. 500 cpni pnol,
concentration éﬁs_lmam red). The reaction is initiated by the addition of the

IVQATtP, mX. s Azlhﬁrfingl%wﬁ?ﬁ iv@l'ﬂrcl)lfe%fﬁlfl, MR HbRsn @16@9msti§%m%@wE%,the -
reaction is s e 110 osphor.i.c. aci

o uti on. 10 MEPSeHe. QXorMEREDTS. diraidya b i g SRS Pertiapmd “ ana
washed t hree trhMedgAatatband [piiRea TPh(sp&ificdcpbiossipanx. 50Ggindpmald once in

nmet hanol pri or ' Calf | L OR: . L. 4] | hOW abl es
provi des the_ Sshabigdd allitede il deb BhIARGRURY MR%ATER of B ML

obt ai ned at a Aféesincabatioader 44k migHtes at room cempegaiirpghe feactipnds sopped by dited ki nase
assays.  SEOr &ddition 05 BP8H 39 pRbsphHE acRGOIuBior. 1 ;3 Of B Yedcibl RitkenQpottedcore 3 =
60-80% i nhi bition p é Scored = >|£§00/?.| nh,ﬁl_bgt Lon, ~%M h | hl . Y.MNCk 't
c3 ss M FACOI™ % qu tergnal and waskedgirge timgs for ¢ mipuigs in~/5mM phosghorie acid, v 37
4 4 2 1*s - -andodcelingnethaBolfriof tq drging a@d stintidladorGeodnting. 4 4 3 3 4 4 4 4 4 3
2 4 4

The following tables provides the scores for the compounds according to the invention,

15 obtained at a test concentration of 10 M using the above mentioned kinase assays.
Score 1 = 10-30% inhibition, Score 2 = 30-60% inhibition, Score 3 = 60-80% inhibition
and Score 4 = > 80% inhibition.
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t~ca 2 dCitt_ 2 ~2 423 1! ....> 434 1A4 21 4x *r 434 43 -
1---- -3 422 422 Intled421 421 rB---23---173 4 18, 2 4
WO 2006/ 061417 PCT/ EP2005/ 056609 75 D. Conposition exanples The foll ow ng
formul ati onswe@xenspbi4y typi cal pharmaceutical conpositi orRCTER20@HE@S or
system c admnistration to ani mal and h3man subjects in accordance with the
present invention. 5 "Active ingredient” (A 1.) as used throughout these
exanples relates to a conpound of formula (1) or a pharnaceutically
acceptabl e addition salt thereof. Exanple D.1 : filmcoated tablets
Preparation ofR-£QBpesitignex@mplesA ni xture of A 1. (100 g), lactose (570 g) and
starch (200 Q)Thmlomlﬂ@ﬁrrﬂ@lbdlor@%ﬁemﬁﬁlﬁ?[)fpﬁfal BariabRighal tcﬁﬁbdwfbhs @utsmkwrl on of
sodi um dodecyl sulfa %/%h%% Fjérrol i dog g?l in a

200 of wat erY® @ﬁ%a %&&ﬁb [ SUPIETR ! ACHF T W tt]i‘ SPIERFR agaln

Then t here wasnwdted mi cr ocrystal I | ne cellul ose (100 g) and hydrogenated

vegetabl e ai | »liitihersT06r 1) S B3 pRLACL AL ADIGTREE RAR B °

tabl ets, giving , . eac risen ng of the active

i ngr edi ent . é@aﬁaq@)ordip&agmce'fticaﬂyaﬁcemlwdlwsmﬂ&sf@ (10 g) in denaturated
ethanol (75m ) there was added a solution of ethyl cellulose (5 g) in DCM
(150m ). Then there were added DCM (75nml) and 1,2, 3-propanetriol (2.5nl).

rolret e, Sl On ugUBA e 2 90 ved 1 20, chlor oot hane

10 A mixture of A.L (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 200ml 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

15  tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient.
To a solution of methyl cellulose (10 g) in denaturated ethanol (75ml) there was added a
solution of ethyl cellulose (5 g) in DCM (150ml). Then there were added DCM (75ml) and
1,2,3-propanetriol (2.5ml). Polyethylene glycol (10 g) was molten and dissolved in

20  dichloromethane (75ml). 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 (30ml) and the whole was homogenated. The tablet cores were coated

with the thus obtained mixture in a coating apparatus.



added magnesi um oct adecanoate (2.5 g), polyvinyl-pyrrolidone (5 g) and
concentrated col or suspension (30m) and the whol e was honbgenat ed. The
tabl et cores were coated with the thus obtained m xture in a coating
appar at us. WP2006861381417 PCT/ EP2005/ 056609 76 C ai ns RCTARMIISSHY havi ng
the formula X2 3 R Y2 5 Z6 R ® 54N3Ra 72 8NlL5the Noxide
forms, the pharmaceutically acceptable addition salts and the

stereochem cally isomeric fornms thereof, wherein Z represents NH, 10 Y

represents - 9al kyl -, -C2-9al kenyl -, -Cl-sal kyl -oxy-CLl. 5al kyl -,
- Cl_5al kyl - NRESTE€E- 5alkyl-, -C . 5al kyl - NR14- CO-Cl. 5al kyl -, -Cl 6al kyl - NH- CO-,
-NH CO Cl 6alkyl-, -COCl-7alkyl-, -Cl-7alkyl-CO, C-6alkyl-CO Cl.6al ky1,

-d _2al kyl - NR33- ~ -12al kyl - CO- NH- CR18R19- CO-,
- Cl T2al kyl - cgqNRzgg"g%%aﬁ %}}’Ngct:"&fo%‘&g. 2al ky] - NRg1- CH- CO-NH- Ol 3al kyl -, 15
-NR22- CO- d - 3al kyl -NH, -Cl -3al kyl - M%\K@'_Zal kyl - CO- Het 21- CO-, or
- Het 22- CH2- CO- NH- C1. 3al kyl -; X1 represents 0,y CJJTJ‘. 2al kyl -, -O-N=CH, NR
or -NRl |-Cl.2alkyl-; X2 represents a direct Qo sCl - 2al kyl, 0,
-O-C.2alkyl-, CO -CO Cl-2alkylt, -ON=CH,/, NRIR ,or NR 12_Ci-2a]kyl-; 20
R represents hydrogen, cyano, hal o or hydfoxy, pr%ferably hal 0; R2
represents hydrogen, cyano, hal'g,
Cl. 4al kyl oxycar bonyl -, Het 16- car - S
or di hydroxyborane; R3 representslhydrggen, |
Cl . 6al koxy-, Cl-6alkyl-, 25 CL7a] QY-
represents Cl4al kyl substituted w th>gne ]
substituents selected fromhydroxy or halo; R4 represents Ar4-Cl. 4al kyl oxy-,
Cl _4al kyl o>§y- or R4 represents Cl. 4al kyl oxy substituted

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

hyds oxy, | hydr oxycar bonyl -,

kyl -, C2-6al kynyl -, Ar5, Het'
o, hal o, hydroxy, fornyl,

ubspituted wth halo, or R3

KR° where“"possible two or nore

stereochemically isomeric forms thereof, wherein

Z represents NH;

10 Y represents -Cj.galkyl-, -Cygalkenyl-, -C; salkyl-oxy-C,.salkyl-,
-C\.salkyl-NR-C_salkyl-, -C,.salkyl-NR'-CO-C,_salkyl-, -C.¢alkyl-NH-CO-,
-NH-CO-C, ¢alkyl-, -CO-C,.7alkyl-, -C, 7alkyl-CO-, C,.¢alkyl-CO-C, salkyl,
-C1.2alkyl-NR*-CO-CR'R""-NH-, -C, ;alkyl-CO-NH-CR*r -CO-,
-Cy.2alkyl-CO-NR?-C, ;alkyl-CO-, -C, ,alkyl-NR*-CH,-CO-NH-C, jalkyl-,

15 “NR*-CO-C, 3alkyl-NH-, -C, 3alkyl-NH-CO-Het*-, C, ,alkyl-CO-Het*'-CO-, or
-Het*2-CH,-CO-NH-C, salkyl-;

X! represents O, -O-C,zalkyl-, -O-N=CH-, NR! or -NR"-C salkyl-;

X? represents a direct bond, Cjalkyl, O, -O-Cj,alkyl-, CO, -CO-Calkyl-, -O-N=CH-
, NR'? or NR'>-C, 5alkyl-;

20 R' represents hydrogen, cyano, halo or hydroxy, preferably halo;

R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
C,.salkyloxycarbonyl-, Het'®-carbonyl-, C,.4alkyl-, Casalkynyl-, Ar’, Het' or
dihydroxyborane;

R’ represents hydrogen, cyano, halo, hydroxy, formyl, C,¢alkoxy-, C;.salkyl-,

25 C,.salkoxy- substituted with halo, or R3 represents C.4alkyl substituted with one or
where possible two or more substituents selected from hydroxy or halo;

R represents Ar*-C,_salkyloxy-, C;.salkyloxy- or R* represents C).qalkyloxy substituted
with one or where possible two or more substituents selected from hydroxy-, halo,
C.salkyloxy-, C;salkyloxy-C,.salkylox y-, NR*’R*.carbonyloxy-, Het’-

30 carbonyloxy-, NR7R8, NRgRlo-carbonyl-, Het3-carbonyl—, Het”-oxy- or Hetz-;



wi th one or where possible two or nore substituents sel ected from hydroxy-,
hal o, Cl.4al kyl oxy-, C1. 4al kyl oxy-Cl. 4al kyl oxy-, NR37R38-car bonyl oxy-, Hetb
30 carbonyl oxy-, NR7R8, NROR10-carbonyl -, Het 3-carbonyl -, Het13-oxy- or

Het 2-; WO 209020804177 PCT/ EP2005/ 056609 77 R7 repr esent sPARER205616609
hydroxy-C _4al kyl - or C _4alkyl; R8 reptlesents C3.6cycl oal kyl ;

Het 6- car bonyl -; Het 7- am nocar bonyl ; Hets; Het9-oxycarbonyl -;

Het 10- sul fonyl -; C1. 4al kyl oxycar bonyl ; nmono- or di (Cl. 4al kyl ) am nocar bonyl -

nmono- or di (Cl4al k ocar stitu wi th Cl_4a] kyl sul f onyl -;

or Cl.4al kyl ca B?R%SFR”EJFY‘SB@I’ FXFEé{ngtﬁaﬁ(ﬁFé’chaﬁW?’one or more substituents

sel ected fromR®@prekahtk % saytloaliyl; Hetiycatbonyl-; HerlcanGhocketokylfad;; or RS
represents CL. 4alkyl f.upgab Q stituents selected from
Cl . 4al kyl sul fonyH&o %@%‘g a%&no%tﬁ)@%n@éﬁ@lwé%biéﬁkyl car bonyl oxy-, 10

am nocar bonyl -,  mpdeonyi(G- Mb)ﬂ)@ynmtbonm mpapker didcy«@kyDpajingerteyyl,  and Het " ;
RO represents hygﬁgggel&dq,plth%rgmyigmlfmylP&O represents Het 4 or O _4al kyl -

substituted with Cl1.4 esents Q al kyl - or
o o L s o Bl e SRR SR g YR scec
Cl _6a] kyl oxycar bcﬁno;d C).@kkyBhlfdsl, hydmxytmdbb@]kﬁoxyl&rsubstl tuted with phenyl;

RS opresent s, Meltagzty elddy Qiabllin S oPRLIMMRIYRALIIAME gRY 0"l 1Y

substituted wt h 2(gpresen é
1- 4al kyl car bony! ! C1 ]&yl%@nﬂ" NRTR e%ﬁoqafméﬂ@meﬂua&ky atbesylexy-f r om hydr ogen,

Cl. 4al kyl , 10 Het 15m§=logélrﬁbrk)y1 hy@bxﬁj,fbﬁdyl@y}«owgélkﬂealykw alkyRRyRifd Badl RL7 each
i ndependent I y gresen 1. 4al kyl or 4al kyl substituted wth

hydr oxy-, Rr?)sﬁf“ﬁi}?'dr8¥enp%%§ﬁlk Yor R16 and R17 taken together with the
carbon atom tdiv\mpmherttwégt ar @ -atkyhshisttutedrwitheC GBlkylsejaiybal kyl ; R B

e Elgy?ﬁgr PResis frbirdi@h Ol aRPL "’p@fa laliyLBHPSbLed Egeﬂtygr hydr ogen or
O 4dalkyl: ReRTEPRSTETE @maﬁq@ -G 6a§vlpe§/}carbﬂgxlzgr%16A§<Mewe§r% yl - or

R21 represents rrrsnbsumtediw(tl{:bhetﬁg] kyI ) ami no- Cl. 4al kyl - carbonyl - optionally
eubst 1 ut o0, it It B O TSR, R P REY 25
d . 4al kyl oxy; R23V1Ifhenhee§@n?~s Y@m&%ﬁﬂ%ﬁf @pﬂfqnalrrmﬂey ﬁlb@h’l@&ﬁb@dl,w th hydroxy-,
Cl - 4al kyl oxy- [ afdel 2 8se each independently selected from hydrogen, Cy.4alkyl,
HetlS-C1.4alky]- or C.4alkyloxyCi.4alkyl-;
20 R'%and R! each independently represents hydrogen, Ci.qalkyl or Cy.4alkyl substituted
with hydroxy-, Cs.¢cycloalkyl or phenyl; or R'% and R" taken together with the
carbon atom to which they are attached form a Cs_¢cycloalkyl;
R'® represents hydrogen or C).salkyl optionally substituted with hydroxy or phenyl;
1 represents hydrogen or C_salkyl;
25 R*® represents hydrogen or C) 4alkyl;
R represents hydrogen, C,.salkyl, Het23-C1_4alky]carb0nyl- or
R% represents mono-or di(C,4alkyl)amino-C,_4alkyl-carbonyl- optionally
substituted with hydroxy, pyrimidinyl, dimethylamine or C; 4alkyloxy;
R* represents hydrogen or C, 4alkyl optionally substituted with hydroxy or
30 Cisalkyloxy;
R? represents C,.salkyl optionally substituted with hydroxy-, Cj4alkyloxy- or Het*;
R may also represent hydrogen when R'® and R'7 taken together with the carbon
atom to which they are attached form a Cs.¢cycloalkyl;
R” and R? cach independently represent hydrogen, C;.qalkyl, Cy4alkylsulfonyl-,
35 aminocarbonyl-, mono- or di(C,.salkyl)aminocarbonyl-, C,.salkylcarbonyl-,
Ci.salkyloxycarbonyl- or C,4alkyl substituted with one or more substituents
selected from C).4alkylsulfonyl-, hydroxy- and C,_salkyloxy-;



R23 may al so represent hydrogen when R16 and R17 taken together with the
carbon atomto which they are attached forma C3. 6cycl oal kyl ; R25 and R26
each independently represent hydrogen, Cl4a]kyl, C1l.4alkylsulfonyl-, 35

am nocar bonywe 200347 or di (C . 4al kyl ) am nocar bonyl -, C .payEmbsassony| -

Cl _4al kyl oxycarbonyl - or O .4al kyl subs®#ituted with one or nore substituents
sel ected from d . 4al kyl sul fonyl -, hydroxy- and C _4al kyl oxy-; WD 2006/ 061417
PCT/ EP2005/ 056609 78 R27 and R28 each independently represent hydrogen,

CL4al kyl, C. 4%Lk |Slgl| f onyl am nocar bon , hono- or
di (CL. 4al kyl ) & e b@ﬂhyndepemﬂﬂhtemﬁﬁ%hb% pgan, Cysatkivh &11 kglkdsiltoaybonyl - or

CL4aI kyl substi t%ﬁl@oe‘ﬁ%bbﬂylo%ngf o du((s. fﬁﬁa&hﬁd&%ﬁyl fiﬁhﬁl%&l@é}b&f m

. 4al kyl sul f onyl - XY - a hose npounds of
f or mila (I) wher &t %P’éycﬁé’ﬁflgs 8#18543@‘3’ %‘Fé&%’fté Og%?re‘e?réd“'?SPB%"d“S

mor phol i nyl, pi petlaztedftbm Qi,plkylsdfonyl-, praxet andli @y hlkglox $-hofopthpseol i ny|

substi tutegq 4a|rkl‘<’H$§ xﬁ%%f PE{rmﬂﬁ éﬁ%(vhe?e% etR?eIer%ﬂs Bﬁé%er%é’}%ﬁle lfdrRgRgent!y

repr esent nocar
di ( Cl4al kyl )anrl rm*alaqimmy prerazmvl mlewymd@m@lwnyl or mlmvmwlwywﬁtn@ml - or

CL4al Ikil | 5U|bf5t It LW]@\C'NRFRW @ﬂ@lk?](;l samiﬁﬁ?(@fly‘é@&tlh ﬁﬁﬁeﬁtlﬁ?ﬂ%@&rﬁd Lr om
Ci . 4al kyl sul f onyl - 1 glg lfﬂﬂélr an oo yl ox Wh( 0 eac
i ndependent |y reffrie oa(j’élﬂ §H‘P“I‘°oﬂ

i L—

di (G . 4al kyl ) am ndgalkploaypbryl-, Cniutkylorycatb¢n@i- of &), katkyl anbstiosad widngte-or or

G _4al kyl tio t | ected
from Ngo 1G5, i byt %H@c‘?‘v‘f{%ﬁ L 3061t By BUREHL EEMMGEET O v v
YYVYVY-. Y-, R gldéﬁm sashdndspagdently rearesests fydregengaminpsrioryl rampersRaybony | -, or
Cl_4al kyl oxycar baftlo- @ml(@ﬂalktb}alﬁlbl&%}bohylt qﬂonu bfmqmqmy])mh@wﬁuml ok uent s

lected f h CL4
Sé?- éelgl Eyl ca; g(r)nnylyéi j@ﬁloﬂ%cfrﬂ?h%%ﬁ%?eﬂtwé% WP f’ﬁm8%§u%slm%8%§el§ﬁﬁi???1uent s
sel ected from hyNRORY: Ci.@lkeshigrybseyninagatiotilaxt kydeulf, Enydlkylode, R31 and R32
each i ndepgndent 'a)ﬁnﬁ@o‘ﬂfb%ﬁ?l”h&%%&%ﬂx(&%ﬂ?ﬂ)&&)ﬁhoca@onﬁﬁ'&W sul fonyl -

am nocar bonyl -, nopno- i (C % ) am nocar honyl - 4al kg/l car bonyl

Cl . 4al kyl oxycar bd?i;ﬂPlky]Bchéiboﬁé]IWPn UBB‘?*%‘E&%‘WW"@W‘W Biostipprs selese i t uent s
sel ected from Cl .fAah kydrexs, (Rpalkylox yhymtt OxjtkyBokforyl-4ad kyl oxy-; R33 represents
mono- Jor di (O dalRlsySaRE oRFHRAY b Al Y oE i uenRTBRER POV
CL4al kyl oxycar borfydmhwoxﬂcmalkkwywﬂﬁmalml valth one or rore substituents

sel ected fypmdh, RRSéhc?Hhaéb@ﬁ(dently represent hydrogen, C, 4alkyl, C_salkylsulfonyl-,
aminocarbonyl-, mono- or di(C;.salkyl)aminocarbonyl-, C, salkylcarbonyl-,
Ci.4alkyloxycarbonyl- or C, 4alkyl substituted with one or more substituents
selected from C, salkylsulfonyl-, hydroxy- and C,_4alkyloxy-;
R® represents hydrogen or Cj.salkyl;
25 R* represents C,_4alkylsulfonyl-, aminocarbonyl-, mono- or
di(Cy 4alkyl)aminocarbonyl-, C,.4alkylcarbonyl-, C; salkyloxycarbonyl- or
Ci.4alkyl substituted with one or more substituents selected from C,_salkylsulfonyl-
, hydroxy- and C; qalkyloxy-;
R” represents hydrogen or C)_salkyl;
30 R represents C).4alkylsulfonyl-, aminocarbonyl-, mono- or
di(C) 4alkyl)aminocarbonyl-, C_4alkylcarbonyl-, C,.4alkyloxycarbonyl- or
C).salkyl substituted with one or more substituents selected from C;_salkylsulfonyl-
, hydroxy- and C;.4alkyloxy-; -
R*” and R* each independently represent hydrogen, C_salkyl, Cy4alkylsulfonyl-, Het'
35 or C;_qalkyl substituted with one or more substituents selected from
C.salkylsulfonyl-, hydroxy- and Cj.salkyloxy-;



hydr oxy- and CL4al kyl oxy-; R35 represents hydrogen or CL4al kyl; 30 R36
represents Cl. 4al kyl sul fonyl -, am nocarbonyl -, nono- or

di (CL4al kyl ) am nocar bonyl -, Cl . 4al kyl carbonyl -, CL4al kyl oxycar bonyl - or
CL4al kyl subsoizeogtoedi™i t h one or nore substituents sel ectrEd/ER2a0%1056609

Cl - 4al kyl sul fonyl - , hydroxy- and CL4al#®yl oxy-; R37 and R38 each

i ndependently represent hydrogen, CL4al kyl, Cl 4al kyl sul fonyl-, Het' 2 35 or
CL4al kyl substituted with one or nore substituents selected from

Cl - 4al kyl sul f onyl hydr oxy- and CL4al kyl oxy-; WO 2006/ 061417

PCT/ EP2005 105@6%@@ R*YedeB indepehdsaly represent amliepsuligeylt dnyinpepbangknt

am nosul fory) . AHGCAIRen hi IR calon oo Al L ARY NBRRIBRBN or TONO- O

di (d . 4al kyl )am nosul f titute nor e
substituents sel Sosdlkylf HBMINRE Wi PnE E’flmﬁrglskkwlgﬁmﬁéﬁﬁ‘fted fé?ﬁ‘%%é?‘ bonyl oxy-,

hydroxy-, Cl _4al kyl,akylsulfoa mﬁiﬁadfebmyloxﬁ BydioXyOr4alkfyloxy-, aminocarbonyl-
di (CL. 4al k¥l ) am nochar borz)\fld1 ﬁ”“ 8 Ino ycar bonyl optionally substituted
with one of nore8UBSH? tuer‘Fé“ ké' ey 8 Yonthydroxy, Ol .4al kyl oxy- and

Cl _4al kyl sul f onylCy palb)rlomcarbam)ﬂ}DPMmBmsqblstlt@pﬂl\*othainbyr Botesubgtivscats selecttd one or

more substi tuent srogelachedc, LGV alkyRirdial-kop! oxy- and
C _4al kyl sulfonylr0 x‘%" 1Ia18' XB) @S@ y ? or 2-hora-1, 3-di oxol anyl

I—g repreSen | azo
wherei n sai d Het ‘Ciidky %Wé?ﬂtk?“aglﬁﬁ‘g?qt‘t‘tﬁ‘ié{&hﬂ]‘??frB?fé sphstifpeRis seleriedsi bl e t wo,
t hree, four or nmromlwalb&tyttamﬂkﬁlox)sahectmkyﬂsuﬁm)&m no, C,_4al kyl,

hydr oxy- G lkli-re# rﬁgr@&ﬁ@%lazﬂl%ni lbogbflﬁl {%Xhl'ap}/e tv@efe%éalf&lhetq)xsyogghn@gl Kyl - mono-

or di(C, - resents rocycl e
sel ected f rom t etsutstijntdopiir eneydr Whp@tgoeﬁxi;ldrvm, ehremﬁour onBofepubgiijyents

1, 1- di oxot hi onor ARl bm aﬁﬁrRﬁCfledll{yl rh?fﬂr)b'xy dlﬁ‘dlkﬁhmér@d Jphenlyl@ Qafkfo- 2H

th| opyranyl, pipe tidi'ny et { di nony. rei n sal d Het?2
is optionally s&éé'ﬁ{qﬂ é(? \Aﬁfz‘ B‘r‘?@ocﬂr lﬂhé@g‘yéﬁ@g‘iobf) -C‘HS
substituents daeprestntsfarererdvyce selyctedsinom etralNRRERBGY], emrahpdrefulmuyyl nono- or

d1(G aal k) am ngsgs b0l fabih SO Sl 0ot ok onal |

substituted with one or nore su 1tu ectel
C, . 4al kyl sul f onylthiopyranybaipendinpnyixazetidinytion seastisinepyL whesin s blet oy

(cj:: (E | fkla: kyl ) ami %@ﬁ@faﬂ?@iﬂslmutd@lrw@ o dk lwkxewssm@wmgﬁdrysws@tgem seg}&@aw th
i o subst | uent SOTbFERHATSE TR O PRSP e TRIG oxy- and
Cl _4al kyl sul f onyldi(C,.galkyl)aminocarbonyl, C,.4alkylsulfonyl or
20 Ci.salkyl- optionally substituted with one or more substituents selected from
NR*R®, C,_salkylsulfonyl, aminocarbonyloxy-, aminocarbonyl- and mono- or
di(C,.salkyl)aminocarbonyl-, or
Ci.salkyloxy- optionally substituted with C,.salkyloxy-, or
C,.salkyloxycarbonyl optionally substituted with one or more substituents selected
25 from hydroxy, C;.4alkyloxy- and C;.4alkylsulfonyl-, or
Ci.4alkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy-, C;.4alkyloxy- and C, 4alkylsulfonyl-; or
Het’ represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidiny!, thiomorpholinyl or 1,1-dioxothiomorpholinyl wherein said Het” is
30 optionally substituted with one or where possible two or more substituents selected
from
C,4alkyl- optionally substituted with one or more substituents selected from
NR?R®, Cy_salkylsulfonyl, aminocarbonyloxy-, aminocarbonyl- and mono- or
di(C,.4alkyl)aminocarbonyl-, or
35 C,.salkyloxy- optionally substituted with C;_salkyloxy-, or
C.salkyloxycarbonyl optionally substituted with one or more substituents selected
from hydroxy, C,.salkyloxy- and C,_4alkylsulfonyl—, or



C, _4al kyl carbonyl optionally substituted with one or nore substituents

sel ected from hydroxy-, Cl _4al kyloxy- and C, _ 4al kyl sul fonyl-; or Het2
represents a heterocycle selected from norpholinyl, piperazinyl,

pi peri di nyl ,wopyusrel4iidi nyl , thi onorpholinyl or 1, 1-di oxotRiTeERNERSHNY |
wherein said Het2 is 30 optionally subs®ituted wth one or where possible
two or nore substituents selected from Cl_4al kyl- optionally substituted
with one or nore substituents selected from NR27R28, C, 4al kyl sul fonyl,
am nocar bonyl oxy-, am nocarbonyl - and nono- or di(C 4a|ky|)an1nocarbony|
or 35 Cl _4al kyl O@Aa]bﬁQaIml optiopalhstubstiveted with bhe @1 mard alibistituemty s¢leated

C1. 4al kyT oxycar byl hyarix All(yl&&b%ﬁdltma iiblyyone or more substi tuents
sel ected from hydroXy é@ 4al’kyl sul f ony or WO

2006/ 061417 P@FF EPI?'B‘@B% @wyc geeleiedzlfaqrmtreﬁxdawnybmtfaghepﬁtwghbst i tuted
wi th one or nor e figabd] |, I-timbmm&irpimheyl pibératininyehl axtyahydfo- 1, #dldkido@t- and

CeTr ahydr opyr any (PR EIERERSH, SefunToF ol b RURE B840 BB o1 1y

pi per azi ni nonyl , toelt1¢rt§Hyéllrh§tllluteﬂ Vdﬂump@owme PSSStUrlﬁ y9yarameFe subsiitents di nonyl
azetidinyl or 2-gzgbkyli M'C%R&ﬁ'@a6§%l&lmt$4dll$ylﬂﬁﬁﬁr%‘tﬂfdn¥l SHORY bf Ut ed
e O e R g LR L Vo B i

di (CL. 4al kyl ) ani ithsalkfloNRI’R? "_emanm Qilfohgl Qyihkyl- b Basallgioxyi Oiondia ky! ) ani no-

a - 4al kyl ,, NRSSR%@%%lﬁl%'@/{: ﬁH(IyOQP-y(Lr'h gl(}?yl or G _4al kyl oxy- optionally

TO substltut ed oxy or Het3 represents a
het erocycl e séieéd@erasems@rhewmﬁemw@ r?ﬂlﬂ‘é’ Ayl pipgspzieyli RiPssidinyl, f ur anyl or

pyrrolidinyl meﬁﬁhﬁyl%ﬁp%d‘tﬁﬁr@] waersmswﬂda’tle@hbalﬁl&dme oA o¥ABES pBRbE bl €
two or nore substituents s

G aal Kyl - sul Fomgiv® B Ry Sele BEEPPIIEAL®. Gy st Py St e OF et wi th
Cl- 4al kyl oxy- or (hyakgsyy- optondly qubstqoted yatht G salkples eroobydrbey;sel ect ed from

b Aol y1 5 HePHEftelcfitia eREREHE SHEKCA frnh HoRSROlin i éﬁq’g?’ PpadE o o
pyrrolidinyl \/\herfe‘Pﬁ,*ly S%Xrﬁzo%t‘%o";oéa“%H%%Zp{yitoéﬂm\]/bi]t‘H“‘B"ﬁ%]Y FSOX%‘?M’e possi bl e

two or nore substoixhdignly, Ig@kie@t@cb hbmmﬁnwl&eﬁwsahdHbtf‘fsqnydtrtut@wﬂlabr@dr-
Cl . 4al kyl oxy- optW qna

[.OXy; 20 Het5
Ceprosent o & het SlBRerbE APEbl biveSfalluelle Shedté i e aehy spitot.L”
di oxot hi onor phol |Cny$1 YlpiGhealdpxii- @thally pﬂhgetlutedwnghl 14alkyloxy- or hydroxy,

tetrahydropl, h@%@ars?aiﬁetewv OBXEI3M frorf FREHy] JiteKyl, 10Rr phol i nyl or
pyrrolidinyl wherein said g
dioxothiomorpho myl plperazmmonyl piperidinyl, tetrahydro-1,1-dioxido-2H-

thiopyranyl, piperidinonyl, morpholinyl or pyrrolidinyl wherein said Het® is
optionally substituted with hydroxy, amino, mono- or di(C;_salkyl)-amino-,
Ci.salkyl,

25 Het® and Het’ each independently represents a heterocycle selected from piperazinyl,
piperidinyl or pyrrolidinyl wherein said heterocycles are optionally substituted
with one or more substituents selected from hydroxy-, amino, hydroxy-C;salkyl-,
Ci.salkyloxy-Cj_4alkyl- and C,.4alkyl-;

Het® represents a heterocycle selected from tetrahydropyranyl, tetrahydrofuranyl,

30 1,1-dioxothiomorpholinyl, piperazininonyl, tetrahydro-1,1-dioxido-2H-
thiopyranyl, piperidinonyl, azetidinyl or 2-azetidinonyl wherein said Het® is
optionally substituted with aminosulfonyl, aminocarbonyl,
mono- or di(C,.4alkyl)aminocarbonyl-, mono- or di(C,_salkyl)aminosulfonyl-, or
Ci.salkyl- optionally substituted with one or more substituents selected from

35 amino, mono- or di(C1.4alkyl)amino-, NR*¥R*, C, 4alkylsulfonyl,
aminocarbonyloxy-, hydroxy-, C1-4alkyloxy-, aminocarbonyl- and mono- or
di(C,.salkyl)aminocarbonyl-, or



optionally substituted with hydroxy, am no, nono- or di (C 1 -4alkyl)-
amno-, Cl.4alkyl, 25 Het6 and Het7 each independently represents a

het er ocycl e sel ected from pi perazinyl, piperidinyl or pyrrolidinyl wherein
sai d het er ocYRPWEOHAE optional |y substituted with one oPCEBPSOHE t uent s
sel ected from hydroxy-, amno, hydroxy38l 4alkyl-, G _4al kyl oxy-GCi -4al kyl -
and Cl _4al kyl-; Hets represents a heterocycl e sel ect ed from
tetrahydropyranyl tetrahydrofuranyl, 30 1,1-dioxothionorpholinyl,

pi per azi ni nonyl , t et rahydro 1, | -di oxij do 2H thi opyranyl, piperidinony
azetidinyl or 2- Sl fpxysRhPRYhARtQM LY substifuied pdth .%\e OBBPT%HB%W‘V“ES&E'@‘E‘PQ ut ed
wi th arni go?ul fowml}yamxlyp@a;ab@lwy anﬂnU]QalkydEulfﬂ)h@C;JoMal kyl )aln‘: noca[)bonyl |
nmono- or di (Cl.4 a G a tltute
with one or nor e@ %lg%l?atr gfsd tm@%wcstugsd&ft oW Légnea%nﬁore %ﬁ@en%gele&l )

di (G . 4a] kyl ) am rfmm,hMﬂR&SF@malkMOXaaaﬂdﬂlsﬂkﬂ&ﬂgdnyl— am nocar bonyl oxy-,

hydr oxy-, €1. |
0 (0 dal k) o e e T sk RT3

O _4al kyl oxycar b&H§ Hebpt ?USPH;{P feg wathgErRacarP@lni t h one or nore substituents
sel ected from hymbhoxat,di(Cl.e#teyl aytlimocurbomyld nGho4er digd, salkylmihosulféryl-, or

O -4al kol car bony e, okl MRl e YARGHE B S Wl 1y 808 oALc TP S ADSDI T Vent o

sel ected from hyd 5 Has
represents a het &ngadidsubfony) mm@r&mhxwhmmy G- @&Wloayﬂymmﬁarmmér azi nyl

\é\h?gl 2 I E@: ;3' Hetagd in%n&lﬂ?SI(CE &h‘ll@ﬂbaffﬁrfo@ar%ﬂ NO&aAr E0n§’| m)nol- ¢ or

[ a am am nos onyl-. o

G Garieyl + shbot ReaioerHoR el s s b bR oS er sk Rkasraa,

Cl4dal kyl sul f onyl froanhydomar 6onalkytory- andiGidalkydyulfonglh, ofal kyl oxy-, am nocar bonyl

10 and mono- or @ Qa%ggéla%d‘rﬁ\ @%BW&EQQ&X& ith %e Qm&@k“t?é 1Rx>éé{tg§‘eﬁ$c?éay !
subst e

optionally substi t tuents selecte rom hydr oxy,
Cl _4al kyl oxy- androm hydgry§ sealkybasyt and %malﬁ’lsui@l“kly’l carbonyl optionally

substi t ut g8 WiHel? soeleo? amameu Emsﬁumﬁegeatssaeiemc@de sélecven ﬂBMﬁ'b pazinyl,

Cepresents a het QISEUATE urELEET N elsi i RoRGs He opEy Mgdg@endent ly

pyrrolidinyl whemaihronsar moteestuémm@ptslselsctad Homhtydongl, hminoulysiroxtytieakylwi t h one

or nore substitu k et & Xy-, am no, hydroxy-C _4al kyl -,
Cl. 4al kyI oxy-d ?121 ﬁﬁ@i and’ g:(y th?/ ﬁ)der\ represents 2-imdazolidinonyl -

or oQ ;

Het!! represents 2-imidazolidinonyl- or 0”\\0 ;

20 Het! represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het" is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C;4alkyl-;

Het'? represents a heterocycle selected from furanyl, piperazinyl, 1,1-
dioxothiomorpholinyl, piperazininonyl, piperidinyl, tetrahydro-1,1-dioxido-2H-

25 thiopyranyl, piperidinonyl, morpholinyl, piperazinyl or pyrrolidinyl;

Het'* and Het" each independently represent a heterocycle selected from morpholinyl,
piperazinyl, piperidinyl or pyrrolidinyl wherein said Het'* and Het® are optionally
substituted with one or where possible two or more substituents selected from
hydroxy, amino or C,.4alkyl;

30  Het' represents a heterocycle selected from piperidiny! or pyrrolidinyl;

Het® represents pyrrolidinyl, 2-pyrrolidinonyl, piperidinyl or hydroxy-pyrrolidinyl,
preferably pyrrolidinyl or hydroxy-pyrrolidinyl;

Het”! represents pyrrolidinyl or hydroxy-pyrrolidinyl;

Het™ represents pyrrolidinyl, piperaziny! or piperidinyl; »

35 Het” and Het® each independently represents a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said Het™ is optionally substituted



20 Het 12 represents a heterocycle sel ected from norpholinyl, piperazinyl,

pi peridinyl or pyrrolidinyl wherein said Hetl1l2 is optionally substituted
with one or where possible two or nore substituents sel ected from hydroxy,
am no or C, A y¢/0cl4ret 13 represents a heterocycl e sel ecPEHERRWFPTOHNOaNy |

pi perazinyl, 1,1- dioxot hionorpholinyl 32pi perazini nonyl, piperidinyl,
tetrahydro-1|, 1-di oxi do-2H 25 thiopyranyl, piperidinonyl, norpholinyl,

pi perazinyl or pyrrolidinyl; Hetl4 and Het1l5 each independently represent a
het erocycl e sel ected from norpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl whePéhanses wherepossibleriyo aemes: sybyitugpisiselseted frombalkyl ut ed wi th

one or where poseiﬁ@omwﬁ, PYdrBLE, SUYELC L HRPloR @lgb&?t&q)o dyh?moxﬁydroxy, ami no

or Cl.4alkyl; 30 Het'(' represents a heterocycle selecte rom pi peri di nyl
or pyrrolidinyl;C 'represents pyrrolidinyl, 2-pyrrolidinonyl,

pi peri di nyl oHetmpesentsomompbolingl, pytrolidimyl afigeradin W oppiperadinydi nyl or

hydr oxy- pyt r olyiadi ; idi r -pvr.rolidinyl;
Het 22 reprgeseﬁ\ éAgiArrrAgr%lg#yc{e,SQ{d?ﬁ raéﬁe%}ﬁfﬁl%w %pgéﬁr%l@isn Slﬂm%%w%%lﬁg and

Het 25 each i ndep@)ﬁ‘ﬂ@r@1L4?1kb’]é‘ﬁif@ygn‘ggaH(YHé%@WJﬁ@ym-ea@@P%%’éﬂaWWm nor phol i nyl ,
dfd}@r,ezlgalﬁﬁb@-ldetz_?amﬁ, optionally

pyrrolidinyl, pipgireal-0ylalsy, aﬁiirﬂﬂﬁlh‘&igrlyﬂ _
substituted WO 200??3?)(14147 PCI/ EE’ZOO /(ag660 82 v%l‘i one a@r vg}eredposm bl e
two or more subsPTIEENY 67 SEALCFash MdeByRdentixdrargient Phenylophanally sybsfitute
hydr oxy- C . 4al kywith c@inodal kyl oxyd . 4al kyl or pol yhydroxy- Cl Aa] kyl -; Het 24
represents rmf,_gmgll (@hgyalcte O ih oot Qkdy! . pi perazinyl or piperidinyl; 5 Ard4, Ar5
or Ar6 each indepen entfly represent phenyl,optionally substituted with
nitro, cyano, Cf TePASRYS$ S(EIIFZF‘@D‘}YNR, Qﬁgﬁéﬂ %ﬁ/f‘s‘ﬁ‘” onyl ani no-,
am nosul f onyl am \&! reprebanty DEyraGl3-diakddytyl optionaldpsubb@amet withtoyid bpwiere
Cl Aal kyl oxy- or Cl: 4al E%I refer

I

: ably Ar r Arb e i nde entl.y
represent phenyl o aito) tW}’t 'ﬁ%’sf?‘i‘rtoﬁpé)ae > %S@Henésysghe(%?eg ?’8“% %PPIB ﬁgg“‘gﬁ(yl’
characterised in t Hydraxiyttieplky- pbpmd sdend-CiaikdalGoyd kNRX3-G@RIER, BRNe-NH- ;

Het1l reprgsents 2- b&rﬁ(ﬁj}_uékﬁjaﬁ%m—%E‘Xx’;ﬂn@wﬂb@ﬁﬂl;! y substituted with one or
where possible I%WO tS ree, afu?L[lr or %Drl e sub t%&)tsjtent i ?tﬁl ﬁct ?glr IE‘E om am no,
Cl- 4al Kyl , - hydrBuyeressans il mEtbemy! pprisghy whsuitied yit pheny
4al kyl - oxy- Cl. 4al kyfepresearsoar’36ifanyl ot etl*-@abikyityraoriyh@r or ami no- car bonyl -;
U3 Teprezen s G SRLSOR BRI L AUELI A LA RO O
Ci.qalkyloxy-Cy.4alkyloxy-, NR R? -carbonyloxy-, Het -carbonyloxy-,
20 NR'R?, NR’R "®-carbonyl-, Het>-carbonyl-, Het'*-oxy- or Het>-; wherein
R® represents Het’-aminocarbonyl-; Het9-oxycarbonyl-; Hetm-sulfonyl-;
Cj4alkyloxycarbonyl; mono- or di(C;_salkyl)aminocarbonyl-; mono- or
di(C;.salkyl)aminocarbonyl substituted with Cy.4alkylsulfonyl-; or
C,.4alkylcarbonyl optionally substituted with one or more substituents
25 selected from C,.4alkylsulfonyl, hydroxy- and C,_salkyloxy-; or
R® represents C,_4alkyl substituted with one or more substituents selected
from hydroxy Cj.salkylsulfonyl-, NR®R%, aminocarbonyloxy-,
Cj4alkylcarbonyloxy-, aminocarbonyl-, C;.4alkyloxy-Cj.salkyloxy-, and
Het'!;
30 Het" represents C;_galkyloxycarbonyl optionally substituted with phenyl or
R" represents Ar6-su1fonyl or Het24-C1_4alkylcarbonyl; in particular
morpholinyl-Cj 4alkyl; and
Het” represents a heterocycle selected from morpholinyl, piperazinyl,
piperidinyl, pyrrolidinyl or thiomorpholinyl said Het’ substituted with
35 one or where possible two or more substituents selected from
C,.4alkyl- substituted with one or more substituents selected from
NR?R?, C, salkylsulfonyl, aminocarbonyloxy-, aminocarbonyl- and



R4 represents Cl.4al kyl oxy substituted with at |east one substituent

sel ected from Cl. 4al kyl oxy-Cl. 4al kyl oxy-, NR37R38-car bonyl oxy-,

Het 5- car bonyl oxy-, 20 NR7R8, NRORL1O-carbonyl -, Het 3-carbonyl-, Het13-oxy- or
Het 2-; wher eva200@@6Hepr esent s Het 7- am nocar bonyl -; Het 9- ecIcEmmGRydcoy

Het 10-sul fonyl -;  C, Aal kyl oxycar bonyl ; 8&ono- or di (d Aal kyl ) am nocar bonyl -
nono- or di (d . 4al kyl )am nocar bonyl substituted with . 4al kyl sul fonyl -; or
Cl . 4al kyl carbonyl optionally substituted with one or nore substituents 25
selected from Cl . 4al kyl sul fonyl, hydroxy- and Cl. 4al kyl oxy-; or R8

][epr eﬁegt s Céllzl Ikil I su,bsﬁd buﬁ,@@, aikyha@inec@bonyPf & substituents sel ected

rom hydr oxy al ky s

C, 4al kyl car bonyl oxy-, @%L?F%oc?wpna%éf]%gl“ﬁ?ﬂo‘g@e ﬁ%ﬁ%f &y- and Her";
30 Het 13 represents CICﬁalkkgokmwmwmmyhalkypub&bmmd\yltksgmsforlmQEed wi th phenyl
or R13 represents Ar6- s%H&tftﬁE?lYé se&Eteh*%%%y@d%ﬁ'dﬂ%l‘k?fo@? r%'d’cl LAkpafifohpyl ar

nmor phol i nyi - C, 4al kyl ; and t2 represent eter& e sel ected from
mor phol i nyP, pi perazi nyd,C1 4?ﬂ‘¥5‘é¢¢%¥l>’|’19]’“°“6@¥%Ftitl‘]‘ie yithgpe prngRsEPtHBEMSY | sai d
Het 2 substituted with s’%ﬁ:caﬂéroﬁfhy&f&lye Qeakylbtye ahdhg, @llkymntfen)substl tuents

sel ected from C1. 4al kyl one | t el ect ed
from NR27R2s, Cl.4al k ?rsuﬁlgbr%éfe%e“ elr‘r% ﬁ@é‘gp of %Ol"}”ﬁ o%%t?ﬁ%ﬂ Ubl’sﬁtgl%dﬁy Fhand WO

2006/ 061417 PCT/ EP2005/©5@13<09op@@aﬁm@snmteddw(r@nwamm s)uamtm@aspbgtmyl - or

Cl. 4al kyl oxy- opti onal |t¥orﬁth2§ L@ﬁﬂkﬂ;&lﬂmﬁ ARnb¥drBenYtox yOaminocarbonyl-
C _4al kyl oxycar bonyl opt| onal stituted wth one’or 'nore substituents

sel ect ed fom hydr oxy, °I‘<9rl‘§ 4alky] OAHORYE| fonyl -; 5 or
. 4al kyl carbonyl opti o@ajalkyzlo&yb@moha]tyadbwmtbd wileCoialkyoxg-;owbst i t uent s

sel ected from hydroxy-, gﬁ""‘?é’af&fwf%ﬂﬁ‘ggalg&ﬁ%@&% ‘?Hﬁ BI([PJ% rnorfor Het 2

represents 1, 1-di oxot hi o h Ct-4al kyl -
optional |y substituted wbﬁtﬁuwe@ﬁwﬂrﬁpm @dﬁ%ﬂ'i etk loxyeind Ciiat kylsuignyl-;

NR27R21Cl . 4al kyl sul f onyér,C quweﬁ%&% ksly subsutLR@GathRAB ¥ morkQuikfitheflBNO- OF
di (G _4al kyl ) am nocar bon

C . 4alkyl oRy-; or O Aaf® %39?6&&9851?36169@'["%]6@% O%‘ﬁg i‘iy?(st“ﬁg‘gyt:/\: ?Legn\g 2?

nore substituents selected from hydroxy, Cl1_4al kyl oxy- and

Claal kyl sul fonyl - A QfndGund"@cllfzab PRRY T whBklrS jonally substituted with one or
nore substituents
Z represents NH;

Y represents -Cs.oalkyl-, -C;.salkyl-NR"-C| salkyl-, -C,.salkyl-NR“-CO-C _salkyl-,
20 -Cy.¢alkyl-CO-NH-, -Cy.alkyl-NH-CO-, -C, 5alkyl-NR*’-CO-CR'’R""-NH
-C,2alkyl-NR?!-CH,-CO-NH-C salkyl or C,.3alkyl-NH-CO-Het*’-;
x! represents a direct bond, O, -O-C ;alkyl-, NR", or -NR”-Cl.zalkyl-;
X? represents a direct bond, -C, ,alkyl-, CO-C, salkyl or NR”-CI-zalkyl-;
R! represents hydrogen, cyano, halo or hydroxy;
25 R®represents hydrogen, halo, cyano, C;.¢alkynyl, hydroxy, hydroxycarbonyl,
C.salkyloxycarbonyl- or Het';
R? represents hydrogen, cyano, halo, hydroxy, formyl, Cy.alkyloxy or C,_salkyloxy-
substituted with halo;
R* represents Ar4-C14alkyloxy, C,.salkyloxy-, or C;_salkyloxy- substituted with one or
30 where possible two or more substituents selected from hydroxy, C.salkyloxy-,
Cj.4alkyloxy-Cj4alkyloxy, NR'R® or Hetz;
R’ represents hydrogen, hydroxyC;.salkyl- or Cy_salkyl;
R® represents C,.alkyloxycarbonyl or C;_salkyl- substituted with one or more
substituents selected from Cj.salkylsulfonyl-, C;.salkylcarbonyloxy or NR25R26; in
35 particular R® represents C;_4alkyl- substituted with one or more substituents
selected from C,.salkylsulfonyl- or NRZR*,
R" represents hydrogen, C;_jalkyloxycarbonyl or C,.salkyl;



15 selected from hydroxy-, G _4al kyl oxy- and Cl. 4al kyl sul fonyl-. 2. A
conpound according to claim1l wherein; Z represents NH, Y represents

-C3_gal kyl -, -C,.5al kyl -NR13-C, bal kyl -, -Cl1 5al kyl - NR14- CO C1. 5al kyl -, 20
- Cl . 6al kyl - GOo hbd6/064Cl . 6al kyl - NH- CO-, - Cl _2al kyl - NR23- CO-pCRIER108 /0t

-Cl. 2al kyl - NR21- CH2- CO- NH- CI . 3al kyl or 821. 3al kyl - NH- CO- Het 20-; X represents

a direct bond, 0, -OdC-2alkyl-, NR', or -NR'-Cl. 2al kyl-; X2 represents a
di rect bond, -Cil.2alkyl-, COCl.2alkyl or NR12-Cl.2al kyl-; Rl represents
hydr ogen, cyano, hal o or hydroxy; 25 R2 represents hydrogen, hal o, cyano,
C2. 6al kynyl , r}ydfegpéyemsr%d%gyg@@p@ L Cl - 4al kyI oxycar bonyl or Het'; R3
represents hy np al o, I 0X 6al k y or

C, 6al kyl oxy- fefed‘f {2? ti?“%F@ZP“P yég‘esﬁ%/‘gedAY”ﬁh pheny (?r%l oXYy,

Cl . 4al kyl oxy-, orre;féseﬂtalAkﬁfilﬂﬁoyylcstﬂleéf Ciudlegttaionil; one or 30 where possi bl e
o a2l oy oxy- O R TPIch RRRBRERY bR DN or LY T8 Sen,

hydr oxyd . 4al R/ and& ech memdenthaepréﬁne@@mg@n o1 Cwlh&ifpm;@yéléx POFHited

Cl4al kyl - substl tvrmﬁgi_;ﬁ pldunem erp'rﬁamm@ tak%hlhfguhéﬂ\ﬁiﬂi the SRILEE htBfh th Fhibh

G . 4al kyl sul f onyl car ho%%g NR25R26; in 35 particular RS

V/
represents C, 4al r?gfi“/ %ﬂ@glﬁlétflﬁ?%ﬁ \')W nore substituents selected from
Cl . 4al kyl sul fdﬁﬂ/tepresfmtd\lmﬁpradalldquxg@rmwt s hydrogen,

1 - 4al kyl oxycgebggaeren@sr S udRyisha, 40,2906/ OBA A FoCTE E@agre&%omg@ﬂ 84 R12

represents hydr repr eéent ; oxycar bonyl
optional | y0subst i uF’éﬂal\?\W {eﬁreéﬁ‘éhwmgfr" viies Ry angrBe s Ekerstoggtherstifhy the (arbasy

Het é4 C 1ifa: kyl C&tdﬁ@fbwahlclﬂhéy &edttE&bgd pash dRERpRNGENt |y represent hydr ogen
or Cl-4alkyl; Rl7 ea ndepende ep n or

G al kyi opt o ndIt ~ Eithdoeptiny APRRAERT e CLpIGP ExtaRIBRHE" 07 ¢ aken
t ogether with th&r@dkﬁowcambomltoocvmlbﬂvarhmdy are attached form a

C3_b5cycl oal kylg? ?:3 R23
represents Cl Pélalgf‘\?dR gﬁhﬁﬁﬁgfﬂfw}g{egﬂ%ﬁbﬁd&%ﬁ@ @ggg{gﬁkﬁmh}gl kyl oxy- or

Het 25; 10YR23 mﬁl‘*%} weryearherd on Yhen R16 and R17 taken toget her
with the carbafet epesentse-bidri-¢3-dibeyang)- epadraiy bedtifudwith ¢ad.obeyekoal kyl ; R25

and R26 each i ndgRengentd ke RhF 3P Rbre MALRRAR seiSlied RbihindCls A1 sUl fonyl,
hydroxy-Cj.salkyl-, phenyl, phenyl-C;_salkyl, C;4alkyloxyC 4alkyl-, mono- or
di(C,.salkyl)amino- or aminocarbonyl-;
20  Het represents 1,1-dioxothiomorpholinyl optionally substituted with

C1.4alkyloxycarbonyl or Cj.4alkyl-NR*'R%;

or Het® represents piperidinyl or
piperazinyl substituted with C,_salkyloxycarbonyl or -Cj_4alkyl-NR*'R%;
Het?® represents pyrrolidinyl, 2-pyrrolidinonyl, piperidinyl or hydroxy-pyrrolidinyl;
Het® represents a heterocycle selected from morpholinyl or piperazinyl wherein said
25 heterocycle is optionally substituted with C;4alkyl, hydroxy-Ci.4alkyl,
C.alkyloxy-C).4alkyl or polyhydroxy-C; salkyl; or
Ar*, AP or Ar® each independently represents phenyl optionally substituted with nitro,
cyano, hydroxy, hydroxyCalkyl, C;.salkyl or C,_4alkyloxy;
further characterised in that either )
30 Y represents —C1_2alkyl-NR23-CO-CR16R17-NH-; or
R* represents C;.qalkyloxy substituted with at least one substituent selected from
Ci.4alkyloxy-C,.4alkyloxy-, NR'R?® or Het?.

3. A compound according to claims 1 or 2 wherein;
35  Zrepresents NH;



Cl. 4al kyl oxycar bonyl or Cl1_4al kyl carbonyl; R27 and R28 each i ndependently
represent hydrogen, Cl-aal kyl, Cl-4al kyl sul fonyl, 15 Cl-4al kyl oxycar bonyl
or G 4alkylcarbonyl; Het' represents 2-bora-1, 3-dioxolanyl- optionally
substi t ut ed YPeHoIRELIDr where possible two, three, four BST/ERP15/056609
substituents selected from am no, Cl.4a%yl, hydroxy-Cl.4al kyl -, phenyl,
phenyl - Cl - aal kyl, Cl. aal kyl oxyC, -4al kyl -, nono- or di(Cl _4al kyl)am no- or
am nocar bonyl -; 20 Het2 represents 1, 1-di oxot hi onor phol i nyl optionally
substituted with (. 4al kyl oxycar bonyl or C, . 4al kyl -NR27R28; or Het?2
represents pi pérepuisentd -Gnalkyi, per-atiyhdR' SOt u{dealk\yltNR'(‘:C(aé?h kalkybx Ycar bonYiI

or -Cl-4al kY1- NRZ@%QQIU@}@Q_ r_g gﬁ@@mc@yrco A R 8- mRUIMql nonyl ,

pi peri di nyl or hydroxy Ly ol i 1\((1 esents a g:terocycl e
sel ected from morfhsiky O?Hp)ﬂgs Iafz‘Fmikme&le?lhylsT&Hd?O%t fret erocycle is
optional |y suls'trepredend awitekt tond,a®|-Oyt . alkyld ORY -CINREL B yhikyl-;

| ndependentt y ¥ pnete i LA Pl P L AL

hydr oxy, hydr&y@xeﬁmbhydlrogcmlordnakkyl or Cl-aal kyl oxy; further characterised
in that e'therRz?prré(seﬁt@ﬂS'@r%%é?xt falo églﬁ cg%ﬁ%@m 6R17-NH-; or R4

represents Cl-aalk § Itute t | east one substi tuent sel ected
from Cl. aal k)ﬂ 69@76581“5 ¥$REAToxy-, NR7R8 or Het2. 3. A conpound according to
clains 1 or 2 Rthepreents Argalﬁlkﬁp«ye@eﬂtl@hwgﬂ, oVO) A0 x96skbdtituRCHitkidBaO65/ 056609

5% Vaar R T ROR S St two Or%e%%%i“ﬁ“&%iﬁ%ﬁfﬁ“*‘@%‘%w,?lkwco

- Cl _2a] kyl - NR23- CaRleR- @LNPL)’IOX% 1 NR21- CH2- CO- NH- Cl. 3al kyl or

CL3al kyl - NH CQH@[Sr@sts)léémg&%r@%lkﬂ a direct bond 0, -0-C.2alkyl-, NR',
or -NR'-C, 2al nt s b 2al k CO- C . 2al kyl
of MR 12 C 1e Rragyesents Gl BRREERARY Sr B bR iied 81 B5° b sont s

hydr ogen, hal o, Gbgisjekissylected framd” aalkHatifonyl- Rydrogpr@sieliylcathydiogen; R4

r epr esent 515Ar4 CINﬁeakkyl oxy, Cl.4alkyloxy-, or Cl.4alkyloxy- substituted
with one or 10 ,where possible two or nore substituents selected from

hydr oxy, CL. 42k kyapesests hxsirog?alor&n RO . 4al kyl oxy, NR7R8 or Het2; R7

represents hydg'dgpreseits bfdrdeeh oy Cyalkyl;
R represents Ar6-sulfonyl or Ci¢alkyloxycarbonyl optionally substituted with phenyl;
R andR" represent hydrogen;

20 R'®and R each independently represent hydrogen or Cy_4alkyl optionally substituted
with Cs.¢cycloalkyl or R'®andR' taken together with the carbon atom to which
they are attached form a Cs.¢cycloalkyl;

R?! represents hydrogen or Cy.salkyloxycarbonyl;
R represents Cj4alkyl optionally substituted with hydroxy-, C;_salkyloxy- or Het**;

25 R® may also represent hydrogen when R'® and R'” taken together with the carbon
atom to which they are attached form a C; ¢cycloalkyl;

R% and R” each independently represent hydrogen or C,.salkylcarbonyl;
R” and R? each independently represent hydrogen or C salkylcarbonyl;
Het' represents 2-bora-1,3-dioxolanyl-;

30  Het® represents 1,1-dioxothiomorpholinyl, piperidinyl or piperazinyl wherein said Het?

is optionally substituted with C; 4alkyloxycarbonyl or -C;_salkyl-NR*'R*;

Het* represents pyrrolidinyl;

Het” represents a heterocycle selected from morpholinyl or piperazinyl wherein said
heterocycle is optionally substituted with Cy.4alkyl, hydroxy-Ci.salkyl,

35 Ci.salkyloxy-C,.4alkyl or polyhydroxy-C;_salkyl;

Ar* represents phenyl;
Ar’ represents phenyl; or



R8 represents Cl-4al kyl oxycarbonyl or Cl.4al kyl- substituted with one or
nore substituents selected from Cl -4al kyl sul fonyl -, hydroxy,

Cl . 4al kyl car bonyl oxy or PgR25 811 represents hydrogen or Cl-4al kyl; R12
represents hyderogeeador Cl.4al kyl; RL3 represents Ar6-sul fROTHP2@15/056609

Cl . 6al kyl oxycar bonyl optionally substit8ted wi th phenyl; Rl4 and R15
represent hydrogen; 20 816 and R17 each independently represent hydrogen or
Cl . 4al kyl optionally substituted wth C3.6cycloal kyl or R16 and R17 taken
together with the carbon atomto which they are attached forma

C3. 6cycl oal kylAsr® RpdeséRPpiRe Gniph oha s eekefutad with niftd] Kyl oxycar bonyl; R23

represents C, éal Kyl o&tsl on lltg SL{PSII tuted with hydroxy-, Cl.4al kyl oxy- or

Het 25; 25 R2 u?trl%f%d%ﬂr FIEOPdRE My dr ogen when R16 and RL7 taken toget her

with the carbon Yateprsents hi.alkyltFRY-GO-ERAR G¥Hebrf or m a C3. 6cycl oal kyl ; R25

and R26 each i ndep [ : : : - R27 and
%e‘? Bied &l.4a‘ﬂ§{1]?®‘§%su'ﬂ}fé’d WiEh éﬁshﬁeﬁéﬁéggﬁgﬁﬁégwﬁ} ,

R28 each i ndependently repres rogen, or \
repr esent s 52- bor a- 1+ ydar@mplkyloxgg erdot e geppgticular Cpqalkyloxy

1, 1- di oxot hi onor phokibgituted pifheT i aikplok y-01 .l yhsxyasi NRTR*wherei n said Het2 is
optionally substituted with C 4al kyl oxycarbonyl or -Cl.4al kyl - NR27R28; Het 20
represents pyrrolidinyl; Het25 represents a heterocycle selected from

mor phol i nyl or4. piApemgwing dccotdarggp anseanedf chebel w3 ehaeins optional |y
substituted wizh %gen@hﬁyl , hydroxy-Cl. 4al kyl, 35 C, 4al kyl oxy-Cl . 4al kyl or
pol yhydr oxy-C, . 45 kKyl, Ard represents.phenyl; Ar5 represents phenyl; or WO
2006/ 061411 POTFRmsovS o389 lselk)&rl‘éRré?pﬁ@g@nrgl-ﬁH@h&P obPrioralkyl,
substituted with -0jatigl-NRFUH-OE-NEhG Ak bi S@dalkpl-NRELCOICRIER!-WH-epr esent s

- Cl1. 2al kyl - NR2@3r 17_-d\t4—_ X . R4 represents Cl. 4al kyl oxy substituted
with at |east %nrgp%%gés?? ‘uen "2:% (i:tt ed from 5 Cl4al kyl oxy-Cl -4al kyl oxy-,

NR7R8 or Het 2;X'mprpsentsiaclifieetrbond. Giahlkyl ¢36-Ci-salid o7 NB{ el aalkyh
Cl. 4al kyl oxy- @' rdstderts B¥drog@ orNRORR: patticuldr ROFEPRIHE el Ng to any one of
clainms Ito 3 @erel n, % represents NH, 10 \{ represent 5,

“G3. al kyl 15, - d. rpspeys hlenaPbdene sy B i pararolar s preipts Palo b sal ky! -

R’ represents hydrogen;

R* represents Ar4—C1_4alkyloxy-, Ci.alkyloxy- or C.4alkyloxy substituted with one or
where possible two or more substituents selected from Het’, NR'R®, hydroxy and
Ci.salkyloxy-C.4alkyloxy-;

20 R’ represents hydrogen or Cj.salkyl;

R® represents C;.4alkyl substituted with NR*R? or C,.4alkylsulfonyl;

R represents hydrogen or C;alkyl-;

R" represents Ar6-sulfonyl or Cjealkyloxycarbony! optionally substituted with phenyl;

R’ and R" represents hydrogen, C;.4alkyl or R'® and R'” taken together with the

25 carbon atom to which they are attached from a C;.¢cycloalkyl;

R® represents hydrogen or Cy.4alkyl; A

R® and R* each independently represent hydrogen or C;.salkylcarbonyl;

R* and R® each independently represent hydrogen or C;.4alkylcarbonyl;

Het! represents 2-bora-1,3-dioxolanyl;

30  Het® represents piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl or
1,1-dioxothiomorpholinyl wherein said Het? is optionally substituted with
C.salkyloxycarbonyl or NR?R*-C,_qalkyl;

Ar? represents phenyl;

Ar represents phenyl; or

35  Ar® represents phenyl optionally substituted with nitro.



-C 1. 2al kyl - NR21- H2- CO- NH- C1. 3al kyl - or -Cl.2al kyl -NR23-CO-CR 16R 7-NH; X1
represents 0 or -OCl.2al kyl-; X2 represents a direct bond, C1l.2alkyl,
-CO-C.2alkyl or NR 12 C 1-2alkyl; R represents hydrogen or halo; in
particul ar PMOR¥pHPE4ENt s hydrogen; 15 R2 represents hal oPCé?@@ﬂgPﬁ/@ﬁéwor Het '
in particular R2 represents halo or Het”; R3 represents hydrogen; R4
represents Ar4-C _4al kyl oxy-, C1.4al kyl oxy- or C,.4al kyl oxy substituted with
one or where possible two or nore substituents selected from Het2, NR7RS8,
hydroxy and C _4al kyl oxy-C 1. 4al kyl oxy-; 20 R7 represents hydrogen or

Cl . 4al kyl ; R85r eprces@uiisl aCdordia iy inysonb of ¢lhitiselco BivilierdNR25R26 or

G _4al kylsulfony% g%jeﬁt F\ﬁpresents hydrogen or C _4al kyl-; R13 represents
Ar6-sul fonyl or Cl R Xycar bonyl o t| onal |y substituted with phenyl:

R16 and R17 repr@ismwsgmlﬂ\y@rs@@éhfcaalkdlh vICorlkRt®rand R17 taken toget her

with the 25 car bon ﬁtj%i'k mnm@dj.dwéw7m}p attached froma C3. 6cycl oal kyl ;
RZ3 represents h en o) %‘% 4al ndependent |y
a

612
represent Aydr og reB S@is W%%?F%téﬁgimt b?@?"rﬁﬁ 8‘“ ¥eh i ndependent 1y
represent hydr ogRhrepresdits ltyallrdgyh «CRF fepregdnts hakdedr Het‘e;rR aspoteats hydrogen;

2 bor ac 1, 3+ 0XORBY|e FOAMRE 2k SRLESENLARADSG I Mo PLASHERY D

nDrphollnyI |n I onDr erein said Het2
i s optionally substCt&kéh)XmealkﬂPXﬁal kyl oxycar bonyl or NR27R28- Cl. 4al kyl ;

Ar4d represents pjaéwdmscme\h rb@r&@qng]ﬁy]phenyl or 35 Ar6 represents phenyl

optionally substituted w 6/ 0614 PCT/ EP2005/ 056609 87 5. A
conmpound dgcordlfﬁ3r?HS“ﬁW)?Aénﬁllrgp)%cqrg)ﬁaﬁkﬁo"t)ﬁaé q,};igptéqnﬁh:'y S'%Stt‘tgﬁgé’vé nts NH Y
represents -C3. 9al kplenyl C1. 5al kyl - NR 13- C1. 5al kyl - or

- C1- 2al kyl - NR23- Q@Zaﬁﬁmﬂen'%&gethe?wﬁh tHeSfton i&h?tonhu;@héfHE Qt?a%ﬂéosfrﬁrg@ rect

bond or NR 12 C1 represents hy rogen represents 'o or
Het'; R3 represents hg?bﬁ%ﬁ@ﬂ% R4 represents Ar4 Cl _4al kyl oxy-,

Cl _4al kyl oxy- or R€reptedekiy hoacygaidrsd, i, diwgied with C 1 - 4al kyl oxy-C
1-4al kyl oxy-; Rig.fig pre%crﬁn£ %orayld§ 925G G _4al kyl -

Ar* represents phenyl; Ar’ represents phenyl;

Ar° represents phenyl optionally substituted with nitro.

6. A compound according to any one of claims 1 to 5 wherein X? substituent is at
20 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 R substituent is at position
2 and the R* substituent at position 7 of the structure of formula (I)

7. A kinase inhibitor of formula (I).

25
8. A compound as claimed in any one of claims 1 to 6 for use as a medicine.
9. Use of a compound as claimed in any one of claims 1 to 6 in the manufacture of a
medicament for treating cell proliferative disorders such as atherosclerosis,
30 restenosis and cancer.

10. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, an effective kinase inhibitory amount of a compound as
described in any one of the claims 1 to 6.
35



to R13 represents Ar6-sul fonyl or Cl.6al kyl oxycarbonyl optionally
substituted with phenyl; R16 and R 7 taken together with the carbon atomto
which they are attached froma C3-6cycloal kyl; R23 represents hydrogen or
Cl _4al kyl; 15 Het' represents 2-bora-1, 3-di oxol anyl; Ar4 represents phenyl;
Ar5 represents phenyl; Ar6 represent $8phenyl optionally substituted with
nitro. 6. A conpound according to any one of clains | to 5 wherein X2
substituent is at 20 position 2', the R substituent represents hydrogen or

hal o andlis an dompblindatcéridingtibelaifid whebsiai t uent represents halo and is at
position 5', the R3 substituent,.is at pgsition 2 and the R4 substituent at

position 7 of Yreesppub e R $IQrRa R -NH7. A ki nase inhibitor of formul a

(). 25 8. A conpound as clainmed in any one of clainms 1 to 6 for use as a
medi cine. 9. Use of a conpound as clainmed in any one of clainms 1 to 6 in the
manuf act U2.e oA campmedi waomintg tbetairhrieatarsig, cel | proliferative di sorders such

as atherosclergsis, 30 restenosis, and cancer. 10. har maceuti gal

conposi tion cBnIFPEIRE 1—@@?%&%9?% apwaﬁx&w&ﬁ@e&éﬁﬁw@ﬁ or BndrePHSCHULt i ve
i ngr edi entS-siddn@ldr e6h* & HkNasBohythi bi tory amount of a compound as

described in any one of the clains | to 6. 35 88 1 1. A conpound according
to claiml wherein; Y represents -c ..alkyl-NR23-CO CR 6R17-NH 12. A
conpoundlgccordcion ob9 cclcglridmn It %rqi\% R13 represents Cl. 6al kyl oxycar bonyl
optional I'y suéstl u‘t”éaavmthgpﬂe /I of Ri% represents Ar6-sul fonyl or

Het 24- C 1. 4al kyi' ceprbRny! 2-Batra- 143-gRADIALY bpa6c LAy Kubgittied Gitd felorRkdeipbssidtiet '
represents 2-bora-1, 3-di oxol anyl optionally substituted with one or where
possi bl etwWa.wyee.tfpyreds merg spbsituchisrselestigd Som e sC salkybthodreydmaaliyy hophenyl,

Cl_4al ky [ ghr Ct 43l Kyl <. P I p - kyl - . )
G0l kPSR ECH AT Ak C BRTY ano STHG o AR, Sramingrcatbony e
14. A conpound according to claim|l wherein; R4 represents C, . 4al kyl oxy

substituted with at | east one substituent selected fromGC,.
4al kyl ox3}3$~c_4él%91p85£'§fj- accRiERe 813ty IpdhRIs By -, Het 5- car bonyl oxy-, NR7RS,

NRIRLO- car bongk eepreskifth 87 AR dubstitiiel hdh Q¥ Kast¥he EfsruenMRRERH From C,.
salkyloxy-C,_salkyloxy-, NR¥’R**-carbonyloxy-, Het’-carbonyloxy-, NR’R®, NR°R'’-carbonyl-,
Het’-carbonyl-, Het'*-oxy- or Het*-; wherein

R® represents Het’-aminocarbonyl-; Het’-oxycarbonyl-; Het'®-sulfonyl-;
Ci.salkyloxycarbonyl; mono- or di(C;.4alkyl)aminocarbonyl-; mono- or di(C,.
salkyl)aminocarbonyl substituted with C,_salkylsulfonyl-; or

C,.salkylcarbonyl optionally substituted with one or more substituents selected from C;.
salkylsulfonyl, hydroxy- and Calkyloxy-; or

R® represents C,_salkyl substituted with one or more substituents selected from hydroxy
Csalkylsulfonyl-, NR*R?*, aminocarbonyloxy-, C,.alkylcarbonyloxy-, aminocarbonyl-, C,.
salkyloxy-C,_alkyloxy-, and Het'";

Het" represents C.galkyloxycarbonyl optionally substituted with phenyl or R"
represents Ar°-sulfonyl or Het**-C_salkylcarbonyl; in particular morpholinyl-C,_4alkyl; and

Het? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl or thiomorpholinyl said Het® substituted with one or where possible two or more
substituents selected from C,_4alkyl- substituted with one or more substituents selected from
NR?'R*, C|_salkylsulfonyl, aminocarbonyloxy-, aminocarbonyl- and mono- or di(C,.

salkyl)aminocarbonyl-; or



R8 represents Het7-am nocarbonyl -; Het 9-oxycar bonyl -; Het 10-sul fonyl -;

C 4al kyl oxycar bonyl ; nmono- or di (CLl. 4al kyl ) am nocar bonyl -; nmono- or di(C, _
4al kyl ) am nocar bonyl substituted with d _4al kyl sul fonyl -; or

C, . 4al kyl carbonyl optionally substituted with one or nore substituents
selected from Cl_ 4al kyl sul fonyl, hgdroxy- and C _4al kyl oxy-; or R8
represents Cl.4al kyl substituted with one or nore substituents selected from
hydroxy Cl _4al kyl sul fonyl -, NR25R226, am nocar bonyl oxy-,

Cl1. 4al kyl car bgny Sv. A : l.kyl oxy- Cl. 4al kyl oxy-, and

Het 11: Het' 3 32‘6!?"3 Dg’rﬁ“s@p@i’%ﬁ’gf}g%gévr"bgéeﬁ‘ﬁlﬁg'ﬁ%yéﬁgl |y substituted with
phenyl or R13 Celpyleserattsoniit Getenhilyosupktitored Mathehe ©r modasubglitwenth erigdted from

particul ar norphol inyl -Cl. 4al kyl - and Het2 represents a heterocycle
sel ect ed%Vﬁjraﬁﬁ”rfgﬁf)‘k%lf’?‘)ﬁ'ﬁ“fiﬁ(%i“gé?’lé'il?%vf'; Ohi peridinyl, pyrrolidinyl or
t hi onor phol i n)@.ﬁlﬁ?@aﬂﬂ%ﬁﬁ opHBsd !yltsEBsﬁﬁut&! Hhth %H@oﬂho%ﬁ%ﬁitﬁ&%ﬁe%ﬁd%&ﬁ] or nore

|
substituents selected from CL. 4al kyl - substituted with one or nore

subst i t udndroxgelCectledoxy end CNRAGRBIONEL; otal kyl sul f onyl, ami nocar bonyl oxy-,

C1 aal iyl oxy- BBCTosRaery 'St (s R EOMIBRTPRRI s ¥ i

Cl. 4al kylo?ﬁmaytgmyﬂutap&itmﬁé bm&reREbstitushe delobibd fromeNRT RADCe Biibsit fohyent s
sel ected from hydroxy, G _4al kilrls’ﬁlgxy_ and G _4al kgl sul fonyl -; or

G _4al kylRpdrasamonylept-i snaptajbenybstndtuanedoiditGr-«alkeDaypingerrbonyih st i t uent s
selected fromgs-h - | o kyl sul fonyl-; or Het2
represents 1, 1C-'ff|){%§<@?%io r%@?‘%lﬁg%lﬁlﬁ%t&/@ég&l@orvg‘é‘ﬁ%yl%ggbé%i tuted with Cldal kyl -
optional | y sulGthlkyloadcarbdnyl optenally sabsttusedbath dneanhsrs albsttueds t¢lanedNRAh R S,
C _4al kyl sul fonyl m nocar bonyl oxy-, am nocarbonyl - and nono- or

di (G _4alh¥ rloﬁ%r@(lﬁ%l&féi@%'rﬁﬂd%1-4611](¥'I(5,‘1ﬁ.‘$‘¥ﬁ¥l11<9‘i oxy- optionally substituted with
Cl4al kyl oxy-; @©F,afichlcABbEV PHBEARRAPNutOPHiRBAE bYmetthsbitiiitn@d el QAL Or
nore substituents Selected from hydroxy, Cl_4al kyl oxy- and

Cl1. 4al kylhyddokpin¢h.sglkydexyciand &l kafkydadfooplyl optionally substituted with one or
nore substituents selected from hydroxy-, G _4al kyl oxy- and

C _4al kyl sul fonyl -.



