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WD 2006/ 061417 PCT/ EP2005/ 056609 1 MIKI QUI NAZCOLI NE
DERI VATI VES The hunman genone enconpasses sonme 2, 000

w@r@bebns7 t hat utilize adenosine 5' - 5 tri phosptiBER2005/056609

(ATP) in one way or another1 and sonme 500 of these
encode for protein Kkinases, i.e the protein-tyrosine
and protein-serine/threoni ne ki nases, that share a
catal ytic domai n conserved in sequence and structure

but which are noVAKIYQUINAZOEINE DERINQWIVESI r

catal ysis is regul ated. Substrate phosphoryl ation by
these enzynmes—+s mnature s —predoninant—notecul ar way
of organi zing cellular signal transduction and

| ' ki S &

Lg? US ?rh% ?Iglél?ﬂg Qoﬂﬁﬁ%ﬁ?& ssé s& %(gﬁ) CPrBtePl@'?}% 3 1112&! ddehSsine 5°-

ﬁh@p@ﬁwwﬁééfﬂ)oﬁ ORF WaBpf @nosher pn%mwn%()q of thesp gn¢adafer pyetein

UirB&s le?( R prdtbiatt iobﬁte Qnd §ro@e1ﬂ-%%eﬂﬁreohl?ﬁ RIRASs, !thﬁt dhAf a

use O I nase 1 n 1TOrs as ru r erapeutl C

CARBIHG é‘ﬂF’P’é‘rPOP?Pfo‘éﬁy Se‘ﬂieg%f‘a%'g‘ %‘% “é BfFhLe pofally different in

dnbazbhélesatalgyné Isaepited rSubswhtapltd%phdrykatloﬂ by thesagnzghiee stnature’s
eﬁitoEEI%le[ Sl%?e@[}l a% QX? ot &%Em&%g leﬂﬁ%lfjs‘rf%n%ij&g]sﬁh%ﬁ)ﬁeand regulating

ﬂmyh@iml precesasie generaleft lan@t@umfsmr wigrefere dbatapnermal

oAb GRbHyIiok iR 8BS Rlar! prbtiddk 104 1%11%%1) disdaQI A thek (RS $E5 Srowing
anti - roI | feraﬁ: ve acg VI t% I?S anti - cancer

AETEH 1P fhegtig ohkingss ighibitgrs @ F’d’igﬁ &w TaREUEE INieT vVeRioRda gany
@isehdeaaierdoth af cahbee, dibivases, mﬂmmunﬁlancbaﬂmtlsf or exanple
inth 11S anH{, %&t LI”thee Oféseﬁ?%bgrﬁ%%r%o E{Qr\{ ({e ng'l'Ile ase 1Xl?%1tors that are

pr_oll erati SOF ers
nesmmiusldsnmdinwm@tes hemeinaftey also lretfnrr@l)toaﬂs srwlu &rmtmg kinase

tnﬁuﬂ'i&g: EMTK?), fcﬁﬁ]dtt@ os3B{ léflﬁ“i)}élffgraﬁtle a?c?i'vfi?f QUL AL Dfcer

derivati ves, rmaceut j cal osi t

AeiHYit Wﬁ’ﬂ“@h@ﬁ%ﬁ?ﬂdlﬂ%lyt“ﬁ%ﬁﬂrmd%h?% of Héatr?&ﬁwféb% Diyranyer

ARG @B@y’l E@r eﬁﬁm Rén ithe tAeiftadoe frie@ﬁdalﬁénts for use in hyper
articul ar

o AR é@ﬁé&@}?{%ﬁﬁ%ﬁ Rsenfatt @acalds Tpe invention
iatshirdlates tat yrpmsas dokthe ameufeotpyadsaidajusmzeliie ded vatyvesgbne

@h%ﬁ%éutlcz?’ ohé Ehedigin e?'ﬂ%ﬁarﬁil t@%}?equse 1%??16% ﬁrre of

cata e trans term na phosp
meda&a@wa@m éset lmtmgélrfam of anti-pelifsethvsl affechy dr oxy-
gr OUIO I@fmrﬁcﬁlhﬁf aﬁldaﬁlpb@msdiﬂﬂaemr@s%ﬁnhvmmh Reerd ffud@to inhibit
E][nltls lklﬁt sev g,cg% ‘11‘31 |nvolvle £
t¥f°‘f‘ﬂf‘e PsfrFé‘F%‘Pﬁ‘af‘ 58 fallsd tyrogiap “a?eﬁt y e e aclass o
tenryonss, which catelysothe ttaysfesofribe termmakphesphates! ddandsimei ng

?r@__l‘f %t%qwgﬂ&%%%%%f 2 tgﬁ&glﬁe ?e%%(ﬁ%resgﬁ: in the target

Pyateiai Mas knoyas dhat seueral anengengseinvakved Hethayaangmatlyn @f a cell
(16 AR Monhk t@foRR el MRS@StyrRdine Kifa8SIeiey ey inIRASR e rthﬁ\ growth

EGA sl S aRE Ty ﬁ@?‘*"ﬁﬂRS&%@@fﬁﬁé@E”iﬁﬁ &ty of

$epiepiob tgogied kinasasn aed in@hrtichiar therliGF indtjdsfreceptun ey@dsine kinases
Q5 OB AD Lo AL Rl Va8 U o€ BEGcaRHE hoRSmall cel
pungstaneass inidiogaWE zocaTsiN Covie ads sUaMOBNGH cahcagrof the lung, bladder

RENGE, SRLdph aéé%ﬂ&ﬁEer gétrwﬁké%ﬂneﬁrcﬁnc%i(mla@%ol% £&hl or stomach
proliferation disor WO 2006/
PenceEPonEs PHGE BEstate: leakagipigiang pyarian; brgachig) og gancreatic cancer,

eiElgare SednplEadf ceheraftragsdd ¢isorderdi bi ti on of tyrosine
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ki nases wll be of value in the treatnent of cell
proliferation related disorders. Support for this

wo e@e/06=1provi ded by the devel opment of Her cepp@mEP3005/056609

(Trastuzunmab) and d eevecTM (inmatinib nmesylate) the
first exanples of target based cancer drugs. 5
Herceptin(r) (Trastuzumab) is targeted agai nst

Her 2/ neu, a receptor tyrosine kinase found to be

anpl i Aceddingly, & hi®BecnabebghRedthatithe 301¢ctD/e iftbItidN 08 tytbdife

b . . Linigal fri .
RS 1 g of 0k wCPEGEhmsposl B Ryl B sy poeror
fortthiv iviey is poaidesltbylshe develapareotof HlReentio® (rastuzkimaBhawer
Blicedbo™’ (ﬁqﬁfn'ib B%é&qﬁg) thy §ifs Ei‘zﬁn@e{?ﬁ%geﬂ Bh@écpéatl@&sdrh%ﬁ

cancer
Hetcsptén n@ rvtwwbhlédarg%}e@ ABAIRS SIST2/ i, BFGCRBIOPYEOSiRSY Kinase

fdimb QcPMe srﬂpm@édaq) {00 00E61RRA @bout BO%Sdf@ﬁtl&it@@&B $nva§_1|i}8 breast

Bk em dn T e AT HE HoEPHRS Mt nand prow S Bk Bhi-tirRour activity
é@nﬁ-t Bizhjt cancet dRestiew by DMe] Shasvet enad, ‘SytaniDagsr Tyrosine kinase

Elﬁé»kﬂ‘fn Ocﬁh&? rdth e%ggsd: &&P%i %/ éle; anﬁ’gédfgcﬁ)ﬁ%ig provided

H@%rmf Oé@un@pbefm @ﬁltaﬁy tamfttﬁl t&d@@ﬁ@tqryyrpﬁo@ kimeseis ¢ The second
RAAE 1B vet ™ ﬁfn'a{"lhlﬁ Rheshlated!iS taf3 VR the ABdI4IN tProsine kinase
gﬁﬁg' 15ts d as ect]acul ar efficacy wt I
), QRS IB‘I“P’ 2" YH (s e Eyr%srﬂnealﬁB?SS\Péqse% 1p jrpally a
patienbswidt clroimiginsyelagenoushieukapaad CML)md93geto0B0% bii /lult patients
A6k M Sl LRI A5 GRUOEA L Myt

stovedlesipe @acylar &ftiqagy (vymth Npinimal esis@ffgctrs twt leddo fam epproyed within 3
H}%Ynﬁﬁ P E@H}.ISSQSH afheAedd/ 6ﬁﬁkﬁ§e 33 fﬁ?ssa%ehﬂmo%gﬁ Qﬁmc;ﬁ%als and

hr oni c genous | euk aerH | nvest
g_e(gglatcgy revzqu g%ﬁ.lteﬁ@pe 2GRy 1g I‘%Bl gwgkgg«;vqlﬁ@nent (Drucker B.J. &
te ﬂﬁig[ﬁ 1, FBédsOn léhﬂéd fr&h thedaplopmehtydfami Al tiﬂrbﬁiﬂﬁ Rinase inhibitor
tors e wh in
LR Rl Rete BB T b F R AT R ke Bt such as

hurran manmary carci noma or human squanous cel |

carci P@Hﬁﬁé SI%(%% @iv@% by t}B de%gt?atrg)ﬁ that %fg[% éf;i% ?r%sme kinase

Fut ure consequence,
mhititers specHicaby @%ertua@ﬁ @ergagw'bée ﬁthé’%%n‘éf@r%F ef ransglepted

taicinb@adlanlad pERAG manthiry 8&cinbalor h@rh@% uh{h@ufggl%aaq?oma
(F 8 01 1 B s A B Eoae T R g ducnée. o

atatnliffexenticanc@kstheierhas bekinrmgnéiddrable xifddetah de deaelbpxdent of drugs

@%gére%mgﬁfg%%@cﬁptéﬂ il e }Q?rﬁplg \é%rgpﬁijlbgﬂ'leé fﬂg @H& to tﬁle extra-
Wlbléftf Wempingtt Bk prg| uné@m@@g§hmAﬁlstaaISele¢fléélag Eﬁblam“g (agp called

@Q@fk |Oét1§@ﬁ1hb/)ew3{2hdﬁdd@l§vél&1%d MghcRk BYte@B End RliRPhX@ITH
lelﬁﬁstﬁﬁ bitors of the EGFR ty rosme lf|nase are

SSAHME OF PVATAL GAMCFTS] A0, Seeeal REATRISIRE Qi active
dmlgpmanﬁkeéﬁfbﬁeﬁxd relatiedly ispecifitoinhibétbisexd tHeRESII\(yrpsiadkinase are

ﬁg\p RX%YIQAQVén%red mcﬁglﬁ{aﬁﬂ}a@[’%e gﬁ{stﬁgé{ E&gglﬁg dsﬂﬂ 8'38 C\%lch 18

cancer nentec
oY ca?lml IREISSAR and appraveshior the tratneany afrmvemeki@pnﬁm)l -cell lung

E‘zﬁﬁé@r ShPMe OW@&@nt@&f/RS@&%oﬁ@@h&ﬁ@SﬁW@ hichGeAGW calldd
nTM35 cli n| cal tria I\C/‘brl n "From oncogene
Efercewaug {Cripbipdd o piEIOB R Sk o e e SPYFrYSipgers In human
Klirfied eridl (Nbiih MLE, aziommt:ogewmmrugmévampmemg isgk folecule

%?ﬂs?‘ifé%%?g%g%%‘%g gsg%rt]1etumouf and5 antl) an g10 gemc agean 56&(7 Oncogene

19, 6574).
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In addition to the above, EGF receptor tyrosine
ki nases are shown to be inplicated in non-nmalignant

w@e@bkiobanat i ve di sorders such as psoriasi s ( El Per/ER1005/056609

al ., Science, 1989, 243; 8&l1). It is therefore
expected that inhibitors of EGF type receptor
tyrosine kinases will be useful in the treatnent of

non-mal i gnant di seases of excessive 5 cellular

proli ﬁeadﬂﬁtimosh&ztboas E(SEfdcaIStbﬁl;yr(hﬁfél lgimasgy 88 sldwiCto be
t enosl s,

h I

B ERls0aR AP EEHS RRHAR s A RSt delactar,
Poiotee3 BUBD 24hBlilh Wis thadforihmcptedzlmmhibi@;rs GBHGF typetreceptor
[ﬁ{)stuﬁé lﬂngses‘wlll bggse?ﬂﬁﬁgl ttiéétraﬁ)qer@ Ut H&Fg{lagé\'ﬁg&i@éa\é% 6%§§esswe

%dardmlsfﬁraapn Yl aE@FDIIaﬁﬁebqﬂé&“eﬁfpﬁiﬁth BnsEraply.jagherosclerosis
Kﬁ@ﬁ@ﬁOSlsUnexpect edly it was found that Quinazoline

t th f at

Bt méoad TR ARemptiorD PERE o o0 G0/ 1i980 Rt R yeg. Chen,
RO0Y, W51 386§ thet cervdih Y anilinoissbstied guinghofinaderdiafieastmay be useful

ébﬁlhﬁ)‘it@f“&e }"JBEQ{g Eltnia&nan%iqP Bﬁr? X%]%Foif e E@t?'%é/ {eg%y&etyrosme

ors use

Kodics afrnpxpeciediyt ihwas favad MQumazelmel demigatpies f the paasetdormula

(1? tat £ diiﬂféreﬁtdﬁ rsﬁructJrelsﬁow oy BdVelt sﬁ@ ﬁﬁﬁﬁéﬁ%hfbﬁﬂﬁ%éﬂdﬁr
formula (1) 3" R1j, 49 3

R3 R4 ~2 (1) 20 8 N1 the N oxi de forms, the

phaasventngly aabbj¢ctad eleppraseineinaeittidni to preadet fartherdytokime kinase

?n%%l%&?s -Ek[%fﬂl &ﬂhe%u{nlslpaqglgrée bt %8&@@*&%%@ treAAEN T ef® £

@f@&ﬂl\kieln fed, dlSO@TSaI kyl - oxy- C1_5al kyI

-C1_5al kyl - NR 13- C1. 5al kyl -

-Cl . 5al kyl - NR14- CO C1. 5al kyI -, -C.6al kyl -NH CO,

-NH CO C _6al kyl -, -COCl1_7al kyl -, -Cl1_7al kyl -

ChisGavdasibn E8acEhs Gamisyiinds of formula (1)

- Cl _2al kyl - NR23- CO- CR16R17- NH-

-0l 2al kyl - 0O N CR BR 9- 0O Cl,_2al kyl - CO- NR
20- C1. 3al kyl - , -C. 2a|
2~ G- 0o Nt CL 3al kyIY, V\D2006/ 14(

-0

-Cl1_3al kyl - NH- CO- He -, Cl1_2al t2' - or
_Het 22 - CH2- CO- NH-/C1- 3al kyl - ZX‘ rﬁepr%sent S O
-0-C1_2al kyl -, -0-NsCH, s\R' o -NR'-Cl1. 2al kyl -; in a
particul ar enbodi Sent s 0, -0-C1_2al kyl -
or NR11-Cl1 2al kyl; 5 esent)s3 aedi rect bond,
Cl_2al kyl, 0, -0- Gfﬂyl pl -Co Cl 2al kyl -
-0-N=CH 9 NR 12 or N . 1%-; ifha partlcular
enmbodi ment X2 represents & di rebt bond, -0-,
-0-Cl_2al kyl, -CO Cl_2al kyl- or NR12-C1. 2al kyl -

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

PCT/ EP2005/ 056609 4( NR 22- CO- C 3
2
3

stereochemically isomeric forms thereof, wherein

Z represents NH;

Y represents -Cs.oalkyl-, -Cz.9alkenyl-, -Cj_salkyl-oxy-Cj.salkyl-,
-Cy.salkyl-NR*-Cy_salkyl-, -Cy.salkyl-NR'*-CO-C_salkyl-, -C.salkyl-NH-CO-,
-NH-CO-C ¢alkyl-, -CO-C.7alkyl-, -C, 7alkyl-CO-, C,_salkyl-CO-C.qalkyl,
-Cy.2alkyl-NR®-CO-CR'"*R""-NH-, -C; ,alkyl-CO-NH-CR'®R "°-CO-,
-C1alkyl-CO-NR*-C| 3alkyl-CO-, -C_,alkyl-NR?*'-CH,-CO-NH-C; salkyl-,
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Rl represents hydrogen, cyano, hal o or hydroxy,
preferably halo; R2 represents hydrogen, cyano, hal o,

whyawox17 hydr oxycar bonyl -, 10 C1_4al kyl oxycarbonyP2005/056609

Het 16- car bonyl -, C1. 4al kyl -4 C2_6al kynyl -, Ar5, Het'

or di hydroxyborane; R3 represents hydrogen, cyano,

hal o, hydroxy, fornyl, Cl_6al koxy-, Cl 6al kyl -

Cl_6al koxy- substitut ed with hal o, or R3 represents

C1 4NRf¥y¢Os(l‘Jlb;slklyI NEBg-GhislRyloNH-CO-Hetle 1 flagsCO et ve0-, or

or L€ ts l.ected from hydroxy or halo; 15
:Tlgpr e@eiﬁts Nrf;ﬁa 11§>§| "kyl oxy-,  Cl1 4a; kyl oxy- or R4

rXepﬂeQ@ntssO CO-Grdaksyl-0x9- Nl NRUt erd NRi -Chn2adkg- ;&m 2 phigicelar
ﬁog %h}%&nﬁew@%(@fe @Eﬁs w%tcltzymw or RRIeet Sy om

& Comipiepisareibond Ryt O, KFE o S0 51 Grepleyl- -O-N=CH-
i: gNRd%ﬂ%MRVLG)IXﬁ(H(yI NB@%&md\l@Bir@mﬁ@ﬁe%gK\%lr epresents ta direct bond,
ca represents
Rgdr%ge{? @%}i‘fwbx@% Zﬁgﬁ%ﬂ %%H%Ima‘ﬁ%{r Kyl ; P20 R
pepessents 8y @826 yammahaly lor hirb Sy, pasfbmblyl halo,
| -
Rt RS RaN o, k?fzﬁ?ydf&‘é’ PrasuRarian. -,
di (@1 4&153{1R7y3r0}iﬁ%ﬂlhlo»cli¢t oaghony n%noélky ¢ Coealkynyl-, Ar’, Het' or
di ( Ghydrxkdoheyi nocar bonyl substituted wt h

4a|k ul.f on | kyl.car
&Betreﬁﬁ&%a igRe, cxins: Bl sy AL ae kOB Craliet- 25
f r o, Gllkebal kybstitutddowmith halbychRf)q‘szpremmch GLalkyl supstiated; widr one or

R8
bé‘tﬁﬁe 3%@{1%1% égﬁ’é*g?%? ub§t‘1’@§r&§éj§ﬁ% ﬁ%ﬁxlﬂfyﬁf&ly OF ndiB/ €
ERosENts ¥ -fosdkHexy| Oxaplkylay- mangﬁu)r,eaerﬁs)ﬁwacblsogloxy substituted
am QeHmIBePWhere [J@))!QIBIQ XWo GhmbR) dpkiRudis selected from hydroxy-, halo,

ny ogthIEn i bl Bt NS snrsnili B °

Cl. éabbiyfloxys INRIRY, urkéﬂmvmatﬁamsal afdeybenylf, Bley'P-oxy- & Het’-;

@pL yl
% r%)?%% S%gﬁ%%c ar Hfox JC_T 4%!&1 oL Cf ealkeyn’t s hydrogen,
& re.’mtqcytls Cs. 6@@1(@4}{“&@)(-57@9@@@4@ ﬁet -ggpinocarbonyl-; Het";

Cl_@Ri%kw eaw bwp suwﬁtb igdoWchiborieny! ;. R13

represen 4dl kyl
Cl. mnRy?r a? B %}mnefﬁrbwén Fgwneu%ilﬁqlaalsul)a@sowrwyl
phe@uﬁsuﬁtefR&ﬁl Ceplligsanforylly - sul f on?/lar or
|1 CU
L Ei et s SRR popshfe bt 58 HlrmalSubE s slstied

RiSfIaneCezaHMSiulfdmxjelmﬂeMyl— ynd €l edkydekyFram hydr ogen,

gi:;ﬁ;g:rﬁ)\‘%sents aJIEYl Eﬁﬁ!lt.gd {mth Q)ge or more suRstltuea'nts sele é:ted from
r eppesfé Il MFd&%n cpmmcwypnsd?xn Cn@llwarbonyloxy-

SUb%ﬁﬂﬁdd&r@dn 1Wihty BroRy-@T, QX ylox -3 COsare108)- Ry Jalkgloxyheny Het'';

& t?} 7tak§ g%lﬂether with the 5 carbon atom
r%?sgﬂs Pﬁ‘é&?g%ﬂ%f red¥hed forma C3_6¢cycl oal kyl ; R18
RébrepssenttsHEY dr Ggelkydr subbtitdiat keyith Gpiaikglsalfonyl-, ;

R pie e dhde, Y NS Rer R et b gon or

ﬂﬁgt Tepresenss/ydrogeneC, 4a1kyl C 6alkyloxycarbonyl or C;_galkyloxycarbonyl-
substituted with phenyl;

R!? represents hydrogen, Het'*-C;_4alkyl, C;.¢alkyloxycarbonyl optionally substituted
with phenyl or R" represents Ar®-sulfonyl or Het**-C 4alkylcarbonyl; in particular

morpholinyl-C;_salkyl;
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particul ar hydrogen; R20 represents hydrogen or
Cl _4dalkyl, in particular hydrogen or nethyl; 10 R21

wo eoesant s hydrogen, C1.4al kyl, PCT/EP2005/056609

Het 23- C1_4al kyl car bonyl - or5 R21 represents nono-or

di (Cl_4al kyl ) am no- C1_4al kyl - car bonyl - optional ly
substituted with hydroxy, pyrimdinyl, dinethylamne
or Cl_4al kyl oxy; R22 represents hydrogen or Cl-4al kyl
qsqj‘t Rl laye @ubﬁtdlepmdenily/\seﬂéudalwdmhydmgercq 4ARYIKY| oxy;

15T sent tionally substituted
Eﬁﬁ é‘?zﬁﬁ( Ieoté %lfyi& ]gg‘r Het 25: R23 may al so
rF’epaIEtslé ntaﬁwddngedﬁnﬂhecprébbﬁtsmdrdmﬂ @ byl ordgelkgl substituted

t 1
W' IW#&{gb C@[@?ctl@zmc}l Rr \eﬁér%?ea@ﬁ e;g&%ﬂ?&g@%eﬁ RidPthe
r eprce@@n@tm@r%@éwhemr%%amd form 343aI6RXﬂ alionyi -
it fe@&h@ drogenrmrm ~4alRY1 dhtiokal b&i’[ht)samlﬂlmfd&@rrbi‘ Iphenyl;

%ﬁ'ﬁ? EXFE Gy Hf%ﬁé%r?\%fo%% ety bygmor
sel gatteedlal hpdrogeh; 4al kyl sul fonyl -, hydroxy- and

? PIre gl'%%*t???go%énrbr@ £1§<§?1“ln;;§anﬁ%§ar%%§r ?@fgﬁ@%yl
B warawgnts hydregapl C;-allap H@ca%a@lkylcarbonﬁh@r or
di ( QE! @ké@yﬁté HEhHRF af(lgpnmk )aﬁﬁn@@ﬁ‘a@ﬁ}h%bﬁb@ﬁfflo Bitionally

Cr AR wﬂ%@r‘?gi’m&w ting B s hegrIon:

Iﬁaﬁ&prdséntdhjdﬁig_eﬁair@l@lhym dpﬂomlbmmyttttutcd with hydroxy or
Cl_ }é}q,] Jbonyl - Cl_4al kyl oxycar bonyl - or
drt bstituted with one or rmore substituents

?ef @@teé@lw Eomlkxd opaodnally substibrigd with hydrowyy Ci-gableyloxy- or Het®;

C1_4eb kul Qi repr@ent 18/drd 2 AShen @@Wd%k@fl t(f fH&'Wh(tllle) carbon
wherei n Het2 repr esents a_ heter ocyci%? )ae ec from

mor BHBR [hyyhich ey dredtiaqlad fopn g rsisay yrrol i d| nyl or
1Rl‘ﬁ TR B leadh ingdpeadsnsiy irépitedt BRIrvdeh nC NRBGRAB-,alkyhalf -,

o ol S SRR B S cabony-
di ( Chdlayleyydadrnyb ©a0maiwlsubst1@1echwitkphc ar mom,slubsutuents
CL. 4gkkyl @l Qﬁ(?/}éhl’fo 1-, ggdr%ﬁif k@ﬁg (ﬁligln}/fo&yt ﬁ{jpa‘%&dqar R” and

one nmre s tue

o1 Al whgmep@r?‘g@-pu& FaF By oty Crzelkoh Kyl sulfoh,
and aRﬁlQ)caﬂ)@h I, nA&Re delane| Mll(yﬁf)@ﬁﬁﬁféﬁlﬂboﬂyldbﬂgﬁﬂlkylcarbonyl-
m @Psgj e 1?g%eﬁ%e@§§%%%§§%x hyr%%n n§r4alky‘1) Ci.4alkylsulfonyl-,
di ( @mnmtiﬂ)phylarmm ot ﬂxﬁﬁyialkyl)amno@arbaaylkﬂl »algplcarbnaylt,y
SUb% : nggg%%ﬂrﬂogipﬁ?coﬁ Sul ﬂﬁé& i SR St Sllees%ﬁfiuems

-.am nocar

hyd ﬁ@lﬁgﬁed from (ZJatFilky]SBB@ny ‘bﬂhg@n@m@@;u gli;{yloxy or for those
PCT. /c OiiRts OB B2 @) \amra@qwth@ﬁﬁekem@met&aayae Qlected from

di (C1 alk ).ani i nocar bol l. K car bgn
opt ORIV bRt i, e imitar Ity bRt ed
S eI eﬂttﬂﬂR RP%o@h_falkyt saiy R27C‘ahd4&F kachandepesdedtly represent
I y I ;
sub it P rgmeBhdria Ry S Ktk B ERRhopti-g
fr orﬁlhyl&vléa@yonylﬁil 4 kygx ysrebongin @r Ci.salg] Rybstititédwifh one or
R31 a0 séit3aulhs Qelb&é’@ﬁ@ﬁc@ﬂukyflsﬁl@&{ﬁ-s Rdroy. Hh@ @8 Nalkyloxy-;
C]zg_4al ky!, .Cl.4al kyl sul fony|
and R> each independently represent hydrogen aminosulfonyl, aminocarbonyl,
mono- or di(C;.4alkyl)aminocarbonyl-, mono- or di(C,.salkyl)aminosulfonyl-, or
Ci.4alkyl- optionally substituted with one or more substituents selected from

NR3*'R??, Ci.4alkylsulfonyl, aminocarbonyloxy-, hydroxy-, C;_salkyloxy-,
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am nocar bonyl -, nono- or di (Cl_4al kyl )am nocar bonyl -
Cl. 4al kyl carbonyl -, Cl1_4al kyl oxycar bonyl - or

Ww@heodabiay! substituted with one or nore substi POBEEPE05/056609

sel ected from C1. 4al kyl sul fonyl -, hydroxy- and
Cl1_4al kyl oxy-; 10 R33 represents hydrogen or

Cl 4al kyl; R34 represents Cl. 4al kyl sul fonyl -
an1nocarbony| , hono- or di(Cl_ 4a|ky|)an1nocarbony|-
Cl Aaikoth fahpio ayd mn@or‘ﬂ@ddﬂ{ilﬁ%)’dﬁﬁh@&ﬂ%ny] Obr

one Hﬁre subst i t

tit
S eI g‘gﬁéﬁﬂpf%ﬁ?{ I E%H%Wvﬁjmup&lﬁl} ro&apre ngna? Hlents selected
Cl_4wmink rydvery, C; 10k R8%y-rang (hsﬂhylsulfqnd't—ogen or

Cl [tal gﬁéglcargﬁr@yl oﬁo&?a?l?'ghﬁstlg}te(\cé%ktﬁ%}niti §n8fey§ubst1tue61ts sellected

am n car am nocar

Cl. wankwfka?k)boﬂyﬁialkﬂ(@l/ ﬂlﬁl@wa@%’@gﬁ)bﬂr}yl or
R 4l 1 leachihad geh&anel r%r&@n@lﬁb@ir@gen”@[ﬁll@ql k@lt4hm(yea1ff&1y1-

sel ect ed fro 1 4al
C1 4’51"9&?965‘89 > BFRETY 1&&1 543%3%@%@% gmé@tf fegrbonyl-,
rep 'Cﬁﬁﬂkylohyﬂrmwn or Cl.4atieyl ksyibstin@dd with oné stinbenyibstituents

Hetl tituted w.t r .nore

s ps e%tgée% S se &ls‘ég&gﬁbﬁ?/ajré%‘f\qukyr“g‘g?‘f’g%‘y| -,
ﬂﬂ/dregwyentahxﬂr@enmqqyalbﬁy- R39 and R40 each
'Rwﬁ:BFe@Qﬁ@C% %il{}zsgﬁf%ﬁﬁmanﬁ%&%%f O¥ho- &M nocar bonyl ,

nono- or _di ¥ noc?r hony nno-
di (A Caatlky) %H‘P‘ﬁ‘é‘g’lﬂl}’ yqalky Cafbonzlg, %14au(giqg(yparbonyl or

subgl, i dluyledbwitlited oMd oBE ofBiofe sibbrittiértsiesdctedsfede ¢ galkylsulfonyl-

fro al kyl sul fonyl, am nocar bonyl oxy-,
hgd%%&gx}' éfﬂgdl4é§f4] &Yz, ami nocarbonyl - and nmono-  or
&’ @predertkhydrogenms €andlbyly| -, or CL. 4al kyl oxycar bonyl

gt fegf%@éd-lté’ g?}é‘ﬂ%ﬁélﬁdﬂdhg am&a%mprm&m @rsubstituents

sel rom-h I\i 0 cé and
Cl. Mﬂwalkémaﬂmﬁ%arbona @@a@ylc.@amyl r43EYlax Yersbemyira0r| y
subgd,i 4§1H§l%db§‘tdtﬁthd VB RAE ofBlof: subRRhértsi@dctedSede O eﬂkylsulfonyl-

fro dr ox al kyl oxy- and C1_4al kyl sul f onyl -
n% saéﬂt%“?ﬁ?'lgﬁ%'l’yl or 2-bora- 1, 3-di oxol anyl

7eatr&ri eanhdntlmehdemsslycnq:prescetm'alh}ldyogeﬁufif:‘utalkyut(éolal\l&x/_ly]lsilifcmy&,l Het'?
or b\é‘fP%{] ml@?%ﬁﬁs@ihﬁe& Wﬁg P?élrernﬁgre sﬁH&n%fts}%e@&rj from
hydr(‘oxglkmulﬁfmykyhydm)ph@nwg abkdoy-: C1_4al kyI , 35

RP 4 WEa&Wdé&n&@kMépmseﬁpﬁﬁnoﬁﬁfoq M@&{syﬁ am no-
or am no-cC resent glﬁ(# ?f I-,
261 S0 Btk DR Ry RIgIon, @ didhg kgD onyl- o

f ur @hyhlkyll subsdiutedovith omsosrrhak |subst1tueptsrse]eazd monﬂ'nR R

e S B A RO

azetandimepp- @rdl@azléyh)?dmnewlpo eflei n sal d Het2 i s
0Pt iCqRk{ xRy iRAay dubs AR GFiHRICR RS 1okl e Viklected

Or BB o o b e O am o
dl ( Cll _A_zﬂla}'lkadbbra)mopﬁ@&ﬂlb@tﬂbdntutéﬁl.wﬁhllokfyblsmblfeanbdtltwnts':'selected
bl PLCPARbh T MR St one or ore
Het' represents thiazolyl or 2-bora-1,3-dioxolanyl wherem said Het' is optionally
substituted with one or where possible two, three, four or more substituents
selected from amino, Cj4alkyl, hydroxy-C;_salkyl-, phenyl, phenyl-C,_4alkyl-,
Cj.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-
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NR27R28, Cl1_4al kyl sul fonyl, am nocar bonyl oxy-,
am nocar bonyl - and nono- or

waleqoebedat kyl ) am nocar bonyl -, or Cl_4al kyl oxy-PCT/EP2005/056609

optionally substituted with? Cl _4al kyl oxy-, or

Cl_4al kyl oxycarbonyl optionally substituted with one
or nore substituents selected 10 from hydroxy,

Cl_4al kyl oxy- and Cl1_4al kyl sul fonyl -, or

c1 _thidpyydnyB iphyesiginoapl, ammaiﬂyyoxsmbmmmhgldwmmh saideeT is

ﬁpat?%gﬁt &bléﬁl% 31 \%TA §1¥ L& her n§]31 € rw%xéf nl‘l_?erf: iubstltuents selected

ony
r epfremdryﬁmxa m"emerNByBl eamO@@nbenIylf m@mmr phol i nyl ,

pi p@lr(@aaneg:nammoe%b% ny| 4a1kyn>s>aqf59woql nyl ,

t hi onor ph hi onor p hoI|n | wherein

sai G148 ?Iglomsllmkbﬁ%tﬁ@m\xﬂwg Rase %‘H’SWUFWS S¢lected from
wheNR wﬁﬂlbblﬁ 1&&%@[ affii s afboRglok -4 emirca®beAl Sl mbidr

tlon substltuted with one or nore
subé’ﬂ: Llﬁ'pg fofom NR27R28,
Cl_Qalatkleuyl- bpmdally aubstioted woh ) @allyylpxyanmm ocar bonyl -

a nd ggncgl&'lo%arbgﬁl %étléﬁl&%&h%fﬁt?? Evﬂfl gﬂ@ }51‘ woreogubgtguents selected
01 framtiydepsy. Ci @}ky@(Y4an¢9n @Jégyéwif%ﬂyloropt i onal |y
fsub@:'i ddl @a@bdﬂ ! ?ptgﬂﬁllﬁﬁulﬁﬁfuﬁad%ﬂﬁéﬂet dteﬂér@ sﬁll%lftlﬁiéhtl%@elected

ro .0 | su on , 0Or
C pp&&b&ﬁﬁik@ﬁf‘yoﬂ@ lvalg%lﬁ@%ﬂyﬁ with oxe or

eeme:sblsﬁs athaenicycls atlecite Grond mm]ﬂlhlmyl,@(yerazinyl, piperidinyl,

" epé@llé ) r#tn‘g?fythlﬁ) gghgl}ﬂgﬁrlﬁy %{)@B?ﬁlflo;rgl}ﬁﬁglymkgrein said Het® is

t et PRiApEN HHIpstitviad, WIﬁevrr%m yiehesst Rassil two ot gregm yubstituents selected
1, 1¢djpoxot h| ormr phol i nyl, piperazi ni nonyl

tetrah dr o- IOXIdO H thlop an i peridin |,
az eFil 10%110“?1 asilé‘fﬁlttﬁcﬁd’ﬂm OIW?é X@é?‘g‘ E‘é?@eqtgfpxm
opt Nm%%n ﬁlsuhgltmlfmtyedmdchrmngomy- wiioearbomydi fldeméme or
u L dr oxy-, am no, Cl_4al kyl -
b‘laﬁ(gﬁéﬁ'f g%%@fl am nosul fonyl -, nono- or 30
d| (C14a«1|laﬂ¢ow ))ammas @ulfs@nyct:d withy (i -redk Bix yadtky| -, Mono-

8;;_ %lai( M%‘%ﬁ%}%}}?@pﬂ@ﬂalgﬁﬂﬁ%&% wgﬁlgﬁg ﬁi@f)gaxs;/lbstltuents selected

opt fremdivdiexystip ]‘iyﬂ‘i]‘tyea“%t #ikylsufan®y o5k y- or hydr oxy:;

or Bﬁxalinyl@wcﬁ@emtﬁmalm aftefieclith Grl cﬁ@ﬁc&g SLlesﬁfﬁlents selected
ol i zi ny I . uranyl or

pyr 81“1}’8'%%’/‘[}' %é?elg%ﬁx%aﬂng Cﬁé%)‘gylf"gﬁ%&LSt ituted with one

Het® \M‘peqrsem}s adisichicacle 38lettod from tatwahydsplysaniyl, tetrahgdrofuranyl,

ﬁﬁ_é imﬁ»dh'yi QﬂYdh bﬁ#ﬁf"dm do-2H-

sel g¢

or Cl allk Poxy stit

Cl ﬂmgypé}ndiylpegthqpﬂr e 1Wr2%@zgpé]@9w]wherem said Het® is
PCT. 6@%@@%&5@@% with dy&tcﬁ WHRS lﬁﬁsﬁBIe&w@ JneicRE mbmﬂuems

I d f
7o 659 L RIS B Ly RS RRSHA oo
im dliﬁlepiaydyl)amsm)xdfmiyy-l, aminoX@dakkyb] Mbno-pyrdl(ﬂhﬂglkylaannno-
35 S e
o ClL N e Bl R o L AR e LiaIRARY. hdchafly
froi*ﬂbﬁiltuﬂ-‘dlww Cs@llwbwr oshydroxgapkyl -, C1_4al kyl oxy-
PR kQR@khty aheRRedclytldsiectd FrimhorpROL, PfperaBiyl iRy,

furanyl or pyrrolidinyl wherein said Het” is substituted with one or where possible
two or more substituents selected from NR* R, Ci.salkyl-sulfonyl-C;_salkyl- or
Cj.salkyloxy- optionally substituted with C;_salkyloxy- or hydroxy;



10

15

20

25

30

35

Het5 represents a heterocycle selected fromfuranyl,
pi perazinyl, 1, 1-dioxothionorpholinyl,

w@e@enewini nonyl , piperidinyl, tetrahydro-1, 1-PCDEPIOS/056609

2H-t hi opyranyl , piperidinors/l, norpholinyl or

pyrrolidinyl wherein said Hets is optionally

substituted with hydroxy, am no, nono- or

di (Cl1_4al kyl)-am no-, 10 Cl_4al kyl, Het6 and Het7 each
Hed‘aﬁpmswm 4 b/eterrewmﬂﬂc&da‘rdiﬁ hﬁip]mymyle pipetaeiiyt i p‘ehdmyl
ﬁle?z{;%@/lnf{}éraz 81%&&)]91&1)}?}1”{11@%01%/ 365(%2001)(11 nﬁ&azo\f\ﬁﬁrsgxazolgf?l

nor @xadibzlylt paidinyl oo pm:@lshin)ﬂ rdherdiny sridXlpt* is subistitwted with one or

hy d r\x‘;}féﬁ s;ﬁﬁl tKI)Slor morg’gubﬁﬁ KNt Qet¥erll bRl (Y, lal'k laﬂﬁfon 1- -

represents a eterocyc ec
f r orﬁm@l Vlar&d@%&?ﬁ&n%tlonﬁla Mﬁ%@éﬂm@fhﬁyc@lkﬂmy— or hydroxy,
éHetf 16 Iegéesatsm bR de[ﬁégelc_ll_ fﬁj{ﬁﬁfr@ri}ll rplp&ﬁmhyl
e r o Xl 0O+ | O [an
o e Aoty Bkt b Pty e RRhe Q%deo-
opt |2bhthhdgyremlyb$tpendmedylwmtphahnyim plyfrolidihyl wherein said Het’ is

o BRIy S5l ) TSI o

C1_4al#kyl. optionally substituted with one or nore

%@%Htﬂé@maﬁh fRkSGIdBRLY fePFserddth RteroBOsel&ted from piperazinyl,
R34, Cl 4al kyl sul f on

glm( f?%@g i:%) o rl‘l%lrp@,g BRI salddftqgwg &;gyoptmnXllly substituted
am ndthaore@n yrore arh.titmmemeselemed from hydroxy-, amino, hydroxy-C,.4alkyl-,

di ( C or Cl_4al kyl oxycar bonyl
ggigaﬁé?%%xgkﬁn%ﬁﬁ ?J 1 "bne or nore substituents
erepres:ﬁntszqshercerr@wcm}e@s@ﬁ from tetrghydrppisgnyl dagahydrofuranyl,
Cl_4a. H%k&ﬂl&ﬂﬂt?%ﬂdmypblp%zﬂﬂdw ¢AfR0MYL1, PBIdx?HE)aiIIIy
W

subsf.ituted oné_ or nor? g bstituents. sel ect%g
f r oMIADYABYyPIPEEIdinONYREeiidinY] 9p g-agatidingny| wherrmaais Het” iy
Het ®ptiepiliesabstisuted With aﬁﬁxmalf@]}s einﬁﬁdjcafbofnlyp m fur anyl

2 DSk B RO R AR 5K or G o5 B suton. o
di ( Chsdllyk pptjemailn g@tz;tlbmwwuh ommperonorg substituents selected from
01 (i e ARG Hibhino-, PR ﬁllélSIYSIquo

substitu one OFf nore su stltuen S se ecte
fr oﬁmm&aﬂmyloxmhxﬁapw SuatkRAY;> Boayd Breypo- or
hydkmxy4mkﬁ&mﬁﬁ@kmkmy% m-?n1noca2202y:- ?nd nono- 0{

= .0 a 0X
opt 1SRV BT CGeg RN el s B S ot S R setecred
sel éoneblydr@%y, T eatkylgxy-oxg C GlkdAalliopybxgr- and
Cl ‘ta]";%n(%lééfo&%ﬁ %bﬁonaﬂg s&“ﬂsﬁﬁﬁéd(%LE 6}398{%&&%*&2@? dc)élected

substitu re substituents se

f r or¥omy BYdsexy. Coaallidpry|apd - sakdswtiongkl ®y| sul fonyl -; WO
HOGLHL §e41§s7a H4eko&R MQC%QWqur&W1ﬁ)&dﬂ{W of‘ﬁbéﬁzﬁﬁp\bherem

L.”SE&E?? o st TR PirR6REMRAr of i ny! wher el n a4l d

het emcomy ot difCanikyDaminobabonyls uiesbi oruti €4 salky imiansulfonyl-, or

e PR 6 A N P

Cl 4:},\|4k1§iylsﬂfonyl armnocarbonyloxy— hydroxy-, C;. 4alky OXy-, aminocarbonyl-
and mono- or di(C,4alkyl)aminocarbonyl-, or
Ci.salkyloxycarbonyl optionally substituted with one or more substituents selected
from hydroxy, Cj_4alkyloxy- and C;_salkylsulfonyl-, or
C,.4alkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy, C,_4alkyloxy- and C, salkylsulfonyl-;
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HM\W ~ NI 5 Het' represents -2-imdazolidinonyl- or o
0 Het12 represents a heterocycle selected from

woeoglhel4inyl , pi perazinyl, piperidinyl or pyrproOl/ER200§056609

wherein said Het12 is opticnhally substituted with one
or where possible two or nore substituents sel ect ed
from hydroxy, amno or Cl _4al kyl-; Hetl1l3 represents a
het erocycl e sel ected from fur anyl pi perazinyl, 10
Het add gDéd? &vichhi niﬂfep&ﬁiehﬂy tepré3eimen azugmc@ge y&élﬁcted from p1peraz1n yl,
plperl IL.N tetr ro-1. 1-di.oxi do H-t
i pg}rp H@H}éln%ﬂpyrrﬁgﬁaﬁlg\r/%{?}in ’sa%ihsé?ocglclﬁs pre Op 10192}Hy qustituted
pyr withiodé nympreHabdttuemsiseldastedSran bidrionye paimdehydrgxy-Ci _salkyl-,
repge e I cted from norpholinyl,
pi pgr Za?ﬂl}oyﬁr@ }aﬁ{g@c%@rﬁ[éﬁ?le rolidinyl wherein said
Het 14 and Het'5 are opti onaIU y, wsubstituted with one

ere possible two o m)r}\\subst ituents sel ected
HFfonﬁeEE?s?Wsd? SRAZERYEOT C1° 44l kyl ; Het 16 represents

Heﬁ%%fepfe@@yﬁﬁl Eet&@bj&ﬂé edlectédiforn Inﬂﬁp}hcdinlyy lpipefazinyl, piperidinyl or
es e

[ i,dj
DY bt wibetiEh Sy BB BRR0DTuB hbMiiset Mibrone pr whsrg possible
pr efver atohgresybtithenthi salekcted fromy biydseyy, pyitroodn Chisalkht-; Het 21
H@P"‘ ﬁﬁl%@érﬁs QH&&%[:E&?J: &)f%cté?f fr&M %r%% e@g&éﬁh}rld' nyl; 20

represents rrolid Zl ne%{]\'
pi péﬂrdwwhnompmhg n)dnﬂpﬂé%lwowewpp%laﬂe ahydrg-1,1-dioxido-

I e PRESBRpSrafylpiber @ays)l an&@h@lmyeqn ST yI Wﬁp@wdﬂx}h,

B S Ko RaRRD Bt B errpirnbh PGP sl G oatbfotiny,

posplpbtaemtyuvplp@ndmw @ myuobitinylieh¢rsinseldddet Ecinfl Het? are optionally

—ﬁ éﬂﬁ}engs)//l@gm%c(%{'%l‘[%?é é@églbre;}%fé a)?o org%?%@ ?{[JZ ?lﬁct?d from

' Het lzndrp@p.aegwr&ma hol i nyl pyrrol i di nyl,

Het®reprekditd a Réterdt 8¢ teléaied fro ﬁ)enérng»l &r o@idﬁ‘@ﬁ_h
e egpegsrgst R S faemnﬂzgh SpLians! AR
Cl paldeybl g phifralidih dor hpdrox gpymelsdih flpny| am no-,
r hydr oxy-,
%ﬁ%ﬁ@&ﬁ&%ﬁm%ﬁéﬂ E%M Mberably Ara or ArS5
Hat%repm@m‘emmhdmyl rremﬂf@s@mor pmemj/mylo ptional Iy
ﬁe@%{iﬂdtm&é%cmnaébeﬁxan@ re ﬂégemedrhe@aaé s%récﬁeadrdnpn{oﬁﬁlblmyl
ei t her pr.esent NR23- CR16R1 l\l
Het PYIFelisk @gemwgazznﬁ&r lefngméﬂy%%fﬂéﬁﬁ‘l t ifRfianglly Substituted
su bszﬁthtoué etwhért Ipossﬂﬂe oro wihaoe subdityassselebediftvm Ct lalles,

o1 s PG Y - R PEB ) BB bpyerony-

hyde@}k}@l 4al kyl -, phenyl, phenyl -Cl. 4al kyl -
14 rJ)MénT%Mrpgéllﬁ}ﬁ}l }Ié):{'}o'hdlﬁprfﬁberé%ﬁnﬂ bf &%&A@h%}" ) am no-

or, am no- gar on‘{f—‘@ﬁ repre
&1’ 6al wA rosz dp wenapstr%?%vq RAcBY}pHipRalysybsfitgtgd with nitro,
phesysnooT | RK3 Isulfemyl €8 RAlRylAl fonglakfi sy Amdbs g hniho-,

1—4ﬁ‘}|lci%)|(}g E_Pa?lgx,l émigcr)sulfonyl-, hydroxy-, Cy_salkyloxy- or Cy_4alkyl,
preferably Ar* or Ar® each independently represent phenyl optionally substituted
with cyano;

further characterised in that either
Y represents -C.salkyl-NR**-CO-CR'*R"7-NH-;
Het' represents 2-bora-1,3-dioxolanyl optionally substituted with one or where

possible two, three, four or more substituents selected from amino, C, 4alkyl,
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5 R4 represents Cl_4al kyl oxy substituted with at | east
one substituent selected from

w@o0dabiayt oxy- C1_4al kyl oxy-, NR37R38-car bonyl oRGF/EP2005/056609

Het 5- car bonyl oxy-, NR7R8, 1NROR10- car bonyl -,

Het 3- car bonyl -, Het 13-oxy- or Het2-; wherein R8
represents Het7-am nocar bonyl -; Het 9-oxycar bonyl -
Het 10- sul fonyl -;  CL. 4al kyl oxycar bonyl ; nono- or

di (C1_ ﬂ?dlrbyﬂ' mﬁﬁ'lm(}@&myﬂhenylf@ﬂ@}kym C).sklkyl-oxy-C; 4alkyl-, mono-
di (C1_4al Z%%]gw nocn%er aﬁgﬂnltuted Wi th

Cl_4al Q St n!)flml 019 &ar bonyl optionally

subBt’ mpntem;htwﬁ: tdall«ytw(ycﬂrbwqd eptsarialy sehseihted wigle pleatybor R
ffom Cile %&kﬁx'%%ﬁm@ rIJi'éfdr(@l,‘;XH(tyf?:gfﬂ)oEgi—é @l kyl oxy-; or

sents sub one or nore
s u bgt rquf@matg Cseqlgy;lf»@dsubptptgmiw 3 lgast one substituent selected from

Cl_4al ky), ayﬁ&gﬂ@i zalkyN3P, Fﬁﬁ”R%aﬂ:fgrdR?nﬂe@Xdérbon%'ﬁ)xy-

% jg: E@ﬁ giﬁ@%‘ 45 % )’&,X et -cgﬁJgny -t glgHet -; wherein

repr eseRt &pﬁkelﬁafﬂeﬁlmy@mﬁmmﬂ Hetpok prashdnyl-sHESY sl fohplet

\Il—mlei 24'02?”34/,? 02ﬁ1fy15g3%aﬂ%8ﬁyleﬁl‘8£‘6 r%ﬁ(@' | Séﬁ(yl?a?rylhoc%bonyl— mono- or

mor phol i nych(emahgqlxmnocarbanmubﬁmeci wﬁh&eﬂkﬂsdfonyl or

het er 08y0| l@ 6hyi bt [Bnﬁﬁ’f Elh)@hﬂu[&ﬂ' w1tlpb1{be(fr%r8¥l|1bst1tuents

pi periarny [ sai d

e e R B o Ay

subst i t uenR& repedsents €5l dlkyd rsnbsﬁilutécah/ky bne sthsteistibdtiegknts selected

with one o t el.gei s 8,
frpglg{g%fongttfh‘;hﬁ(gﬁ{\]}&gn ? }\ﬁ PP aﬁrﬁx%yarbogglzﬁ?

Cl. 4al kyl su , ’am nocar

and 25 non61 4abky1<€hr‘é<lm/10¢a+ Iayhl)(mmhwoﬁlar(bgﬁWLOX)’&l 4alk)’10X)’-, and
Cl_4al kyl oygye't.optional |y substituted wth

Cl_4al kyl gxy-; or Cl1_4al kyl oxycar hon opt.i onal |

Subst i t HEQcremestisResaliy lqigaboby] sgwrtaﬁé shlstite itk ghenyl or

f rom hydr oRY, refibsched zkl}?lsﬁbfynyl anHeCLC4 allkpldsbdfyQ Ry barticular

or C1 4alké1§z}{ﬁﬂ¥é g( IIy substituted with one
nore suBSIRYPUHBATs-430Y ct ed from hydroxy-,

Cl _4al kieGxspresantd a(httedtaiyklylsslamd)ﬁpmmomholmﬂ zplperazmyl

represent Sgﬂ)el]rdlﬂ&loégfﬁ'aic?rg’? BP{H%IJII&%BOIW 588 Béubstmged with

substitute
with one opnen%rr@eé%wb!%mcg I%%F é'tltsaalentp ﬁ@ﬁ@tF@VIRZS

C1d4a| kyl sah f Jsub@t[ﬁh{(é@@ﬂfhbﬁ@)blr mbye sub§tﬁﬁ1€lﬁ§ %%&@JWS from

and nono- nocar or

C1_4al kyl o&éf q%)pt(& dﬁ‘gﬂﬁg‘%ﬁ?ﬁﬂ”@ 8“ °%‘¥1 » aminocarbonyl- and
Cl_4al kyl ompno- ardi(Glalkd)dayihocaytmamybporyl optional |y
substitute ' ected

from hydr ogy,%‘gl]"’%%}%@‘? [[2 S@DSU %PMAEE el llérl?)f)jo n%?/rl

2006/ 06141¢1- P@WkEPE@@BVIﬂS’QBW“Yﬂb%IﬂUt@WﬁbIOR‘;/PI:I@PEO nyI

opti onal | ygsydh@bits b'él&ded/\frbﬂﬂ h%ﬁ) rCIRKS10xYb&id ¢ Yy Kulfonyl-;

?:il Le,r;t E3| ;fr}]ioa]bﬁyﬁy car)g'ggy ni?lh' %tlt¥t8fl @/dgl Qg or more substituents
def i ni ti onsclentet! fihen dydaky- C; salkyloxy- and C;_salkylsulfonyl-;
or Het® represents 1,1-dioxothiomorpholinyl optionally substituted with
Ci.4alkyl- optionally substituted with one or more substituents selected
from NR27R28, Cj.salkylsulfonyl, aminocarbonyloxy-, aminocarbonyl-
and mono- or di(C;_salkyl)aminocarbonyl-; or
Cj.salkyloxy- optionally substituted with C; salkyloxy-; or
C;.salkyloxycarbonyl optionally substituted with one or more
substituents selected from hydroxy, C_salkyloxy- and C;_salkylsulfonyl-;
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'S
§0

5 - halo is generic to fluoro, chloro, brono and i odo;
- Cl_2al kyl defines nethyl or ethyl; - Cl_3al kyl

waledosnestist rai ght and branched chai n sat ur at edPCT/EP2005/056609

hydr ocar bon radi cals havingt from1 to 3 carbon atons
such as, for exanple, nethyl, ethyl, propyl and the

i ke; - Cl_4al kyl defines straight and branched chain
saturated hydrocarbon radicals having 10 from1l to 4

car bon at ooreC sualklylcasbon jlarptienalyubstitntet lwth, onetonylore substituents

propyl, b S 2t AV 1A= JTE [ _

2. 20t et gl SO RRERE (Y oA TR R CR B ptfony
strai ght and branched chain saturated hydrocarbon

M Wk&BinShd RYdgdthg defidMohs bt Rerighfg@n at oms such as, for

e le, nethyl, e |, pro butyl, pentyl,

RSB gingit 1 Hucko SRR BRSSP 3. 5. B et hyl et hy!
afigl, Ak defines;metlyl-or ethybal kyl is meant to include

E:Cgrf’drl'lk}lf )dlefil?ég%rﬁi%ﬁt $HaeichBO ARl GGl RS 8RLAb IRV IsThaving

bori atons such as, for exanple hexyl, _
from. lifordecanganmieoms such-agefiohgr avenie, yhethyl gethepropyliead the like;
CC, [k H vbfines stRight addbramabd cteidatGalel hlyd@ostboh eadivagiewing
hono] ogues t her eof havbp? 7 arbon atons such as, for
EeEhioe carbonatem g HiGE Grample, sagtayl s Heropyl BHYL t he
llinke2hyletRQl, 2-rhe3h Bptdpyl, 2dedimees/lesliyl ahd the lkegl br anched
chai ; - ' [ 10 i
CORL A0 gl oSSR LR i
frepx /10,5 eachapl atoms siych aasrfdr example, inkashyl, eting, grabklebytyl, pentyl,

‘ii-%gétﬂ‘ﬁ ust, bl @Herdd o ans GHeE Neing1 hogRe:bon
rg | cal s coyn;?u ni e qouglh% bé?r%g and ohavs'tH% (f)trl%r‘nnz 6
£ bl PR {DIRE sallyl apdihedyghes hamglogyes herg g
2arPoO@ey kuchdsbior @Rathple Be ol EPMim@RAbLHE 2-hk@ylpentyl and the
9al kenyl defines straight and branched chain

ﬁgarocatbon radi cal s containing one double bond and
h&yiatlgyl is Beans ta inclyde Snhdkyl and the highen hamologyes thsrgpfdaying 7

- | - k - o
B RERY uch 3 Rk Ee 1 DRy g B e ipentyland the lke
t Crealkyd definesstrgighkandyrangbed efiaén satyraied ﬁb’gf&h‘@bﬁr edicalsdhaving
&0 Doy Al OR8 suchds ‘f)ﬁﬁp%fl,(bﬁﬂ'ﬂ,%ieﬁtyﬂgleﬁﬂ,eheﬂtﬂ! iR, eyt and
ggj.haV|ng from2 to 6 carbon atons such as,” for

ie, 2-propynyl, 3-butynyl, 2-butynyl,

2 Cpetitepglydefingds geaight ayd bradelnsdtchyiin-hY dimatnpoy kradiSddrextamihg one

ke - [ enef| .
B0 Rt S B 2B L 880 Hok SuckeREIO Bl o).
@$ﬂnm€ﬂlgéWKyvg29”@%W¥ﬁ@§h%hhﬁight or branched
@‘Eémlaa@ﬁ?émef %ﬁﬁ'gm gﬂ? Bﬁgl'bliéﬂldliaiﬁe ll'lt@'Eml%grtboﬁrl?iéﬁ&kyoontaining one
XY, OXY, Xy, 1- XY,
Okl MBS oY B ol 14 % EA559n HBms weShASolY GBIl 2-propenyl,
PGtk QMutdyh @G2ntehl, 3-peiteivd] Kymedbxyl-2-lsuterddri-hdxenyl and the
h ¢l ude Cl_4al kyl oxy and the hi gher honol ogues such as

ne&%oxy, et hoxy, propyloxy, butyl oxy, _
1 Corsatl bpiply bdetfipe styaigint ane braptimdebgindwyragadon hasical§ doataining 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;

- Cy4alkyloxy defines straight or branched saturated hydrocarbon radicals such as
methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyldxy and the
like;
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- pol yhydroxy-Cl_4al kyl is generic to a Cl4al kyl as
defi ned herei nbefore, having two, 5 three or where

w@omsiobl4e7 nor e hydroxy substituents, such as fBPET/EP2005/056609

exanple trifluoronethyl. A8 used in the foregoing
definitions and hereinafter, the termfornyl refers to
a radical of fornmula -CH(=O). Wen X1 represents the
di val ent radical -O-N=CH, said radical 10 is

- aCt.atiydakyvis tieatithie icduded ,atkgloxy and the hidther Rémblegudsrsgceh as

%&lok regﬂs%é( t%ro?%logﬂ %u&@tg@? &'%P}?éﬁh&ﬁ%%ﬂ}/ pr%o%ﬁ the

kkedical is attached with the carbon atomto the R,

Pﬁo @{}gcpﬁﬁ@yts gPRb&d 3 OF, Lli§ mwﬂ&eﬁfgeﬁ@hwhgtwo |
he

erocycl.es as nentione in t he apove
%"YheEFn%OSé‘ IH%‘FﬁHyH’ES’P‘b’ shbstiggegtspiiigh s fergxpmpleyde al |

pidR®iddhethylsoneric forns thereof for instance pyrrolyl

al so includes 2H pyrrolyl; triazolyl i ncl udes

1,2,4-triazolyl and 1,3,4-triazolyl; oxadiazolyl

Amofadde the fmregoelgakadltlazs)m}d herdin®iet thx tedinfehyllrefers to a radical

|ncF§ X@‘ﬂi(ﬂé Wheﬁe@ ézpréseﬁfsqmlvaéﬁl Hdiical U‘Fla@'}f‘zs%cylladlcal

thi adi a hi adi azo
i attachog rwlﬁlorh%l%bw atgmdo e B, & Zpe@rmgafcyﬂa% Boipty ofp@)fﬁ gpRppounds
bifolda D) At PR XY hrepRexdnd *rthddK/ﬂBrytl radibAl “OYRECH- [Waid radlcal is

BB I G T BERIE b plBRAGAPIAER 1P COmBDinas o

fooelauDe of formula (1) through any ring carbon or

het eroatom as appropriate. Thus, for exanple, when the

h o I

2e|t1§11;e 8%?4 g'fless' %4 Imeﬁjtgﬁiglé ?’A tl’he aﬁove%énn%flgfni]d lllf%élg%e? .'X‘l: meant

ﬁ)-mﬂudi@:zlbj)()s&bleﬁ%mhﬁflfot“ﬁm th&rdohlfalzmlstyihce p)hom;Eleb&ncludes
2-thiazolyl, 4-thiazol and t hi azol yl ;

whe
%ﬁTPgifSl}lea%qulﬁﬁg}u@f‘é liil‘é-tlhazp]ryl and)|.34- t§1|azolyl oxad1azolyl facludes
i-2%nc§‘5(aﬁglké!§ Pl 234 }SJ(adlé%ol?yl 41y§ 5'0%5&1520?%'%}13 15, BofadidARFEO! -

triazol
ﬂmmlza‘zt)h'il thidyd; 1, 213t—thm;azbbl 4;hemadiviody o1 ,9J5;thiadiazolyl and

t hi h I b t hi [yl
TadBigatont iy § luﬁasé%'z%éﬁla%ﬁééﬁaw?@ iy o
ﬁé@ﬁ: ,tt J‘ne%eé g%%lk%s ag rrl?eﬁl 1|0{1$]d 1P§lbe ovec' gfzt}? dtl(glle: rq%\c}glgrtza?r}/a?ter may be
attachedbivitee woiathdaddii the owlesaletof fiommda @htlmbughrmay ring carbon or

FREBAYROS 4 ?groﬁnﬁﬁt%wf Rus( ok e ngplg%}?enttﬂe ﬁ&él’gb¥cT@ﬁ ﬂn?cIaE@lryl it

can_conven y be obtain treat |nq base
may ke ail tifmidagely L. 2pisndinol it Bimid a@ Iyl adripisiazelyk andpcimgdazolyl;

%Rt iSBiazdI9, it rﬁ%;am ﬁnaz!olmht}ﬂﬂéz@l}a@hdis tib£dYYl; when it is
iy “ai‘yht're?h et L YR EaPN i T B ol
&ol aiwd 1, &,ﬂ—tu?]:@drﬁl-yi ‘aha:rdl_s 1sﬁwohoth§azolylort m@@rﬁabmzo@mb]yt
b S M S S A TS R o N
(i.e. butane-dioic acid), maleic, fumaric, malic,

TR ﬁlﬁihhﬁceuﬁtaflry' &ceﬁ?ﬁﬂ@@d&ﬁﬁdﬂ d‘aﬂ@ h§mentﬁin€@ H@r%hh'af)@&l d%e meant to
benzenesu enesu

S i bR oy A SOR P S SocuSTasfThns wiigh the
emnlmlmnds'l' diforhala 1B aetdble @l foym. akhedpta lohe c@dzdmbnmnbcsaﬂtmsed by

TG Md BRERLNRL G NRROKE R e TEAN 0 B ORI L or

peU|ca yac Xl C Ion S

e)@mpée whirgdniq pads selglnrpblnmtn@habf: agids, mﬂ Aydroyhlgrie opliydsolirgmic
5 Q8T Rt @ TRbie SpHkpRke And 8RAi KR AEids] @brsid adi@TsiBh as, for

example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic



10

15

20

25

30

35

are, for exanple, the sodium potassium calcium
salts, and also the salts with pharmaceutically

waeweptabt e am nes such as, for exanple, anmMDNPEI/EP2005/056609

al kyl am nes, benzat hi ne, MBnet hyl - D- gl ucam ne,
hydr abam ne, ami no acids, e.g. arginine, lysine. 10
Conversely said salt forns can be converted by
treatment with an appropriate base or acid into the
f(ree buane-diodr adid)s mafedyr, fiomarive ntaéic rmagih, titie) nsahdneadfonized
he 15
SEASRAR SeRp IR BRI, pBReAQEIRAL BERR RN, cor,
azraemamaécxl@ pameic a@@ldwlé@awdﬁ es are for exanple
iy bﬁﬁtﬁ?ﬂcetﬁkﬁ Qéc@f)t@ﬁe %H&itlbﬁ' Salts' & FnenfiBfed RkdThabove are meant to

st er eochem cal isoneric for as used her.ei nbef ore
gemprsthe H@ra@sg%qaﬂ}wéctlm romep i asesastdeiansali forps| whighsthe

compoune bt furmuld (@) 476 abld It@fbrinhE)I;mp]BQbﬂmﬂlsh bhisefadditivh salt forms
nl ess ot her w nt| ned. or.

ot forzRalfEté, RESSREN: nofsfid cflhh SR orEin B0 ss Vien

pbanotagsutichldy adckptable avfinealshchpass ﬁ)rbkmpbemoniemlk:)dhmyles,

B0 0L LB P b BB W S I, RS 1y

conforners of the basic nol ecular structure. All

ﬁcﬁﬂ’v&@&b@ﬁu@ﬁk fotms SONTBE EhvEREdBy @EatmbhewiBPIEP RS a8 base or
ﬁﬂﬁéﬁg ctlhf) Eureformor in adm xture with

@8 Aefesidd S5P4Si{UfMHed to be enbraced within the

scope of the present invention. Sone of the conpounds

GIfhe t%ﬁlﬂh&l ]tquseﬂlh% nﬁfﬁh% alk@célﬁﬁges El‘ﬁ IRH%I Ca ch C}he

forms C orns al not expliicit

icempREndsisd fermudy ﬂﬁaSaweur et ﬁﬁ%ﬁd'@fae@foafﬁéblel taéorgd epch solvates
Wird for BxdrhiSle Bo@RRs MlcohbBRitRAS BRtlikenvent i on. 30 The

N-oxi de forns of the conpounds of fornmula (1) are

nmeant to conprise those conpounds of formula (1)

\ithe mimst@mhemncﬁﬂy ésoalerin fori3ge nsal lenanlsaf ere aefinksakel pdssible

dﬂ?erené ?SO?I‘?G{IC %? ngllgl)rsg ig(glgﬂﬁa%op‘alff fid whicR ll’lpe ofmp%ﬁﬂ?ﬁqo%gﬁnula @

accor ; nven I On consi
@mmm Wlessoiarivise mentighrsasiindienied, dhe chomécabicsigration of

bR AehRal thé &likBRAA ?o&’mble 4iefRPR&RBATard dontdFnationally
2006/ 061417 PCT/ EP2005/ 05 Y represents

1RCRCGG MRS 8 sai @2’“9@[5 R@H?ng a?l@iasg':gemrs @9@9nt@pe5%§imr
<c6Hfohadrk yi t-hNFBasla nfclechnk ktydcture All stereochermcally isomeric forms of

H%ﬁo%go@és&g?l@ug}a% &p%rglfﬂrr? ot 1n6a?jp 7};tgll'ekw1|th_ other are

Gitegigd kq/be @ﬁbl@g_ecb\aitlp@ the scope of the present 1nvent10n
-Cl _2al kyl - NR23- CO- CR16R17- NH-,

Sg%?eZaIﬂi%y‘% n@ N%%@éﬁ&%g Irmay alxo exist in their tautomeric forms. Such

_f@nszvéqhw}:gh Nkexplcithy indicpjed g]_thg @bqwq formula e intended to be

2&1&&&1%&@1@&%%1:0;{8"6ﬂhe &ése%ﬁinl&yﬂtroNH CO- Het 20-, Cl
2al kyl - -CO-,

- CH2- CO NH- CI 3a| kyl -; X repr esent s 0, -0 Cl1_2al kyl -
The N=63tide fodiRs obthe cNEiibourﬁi oPfdrinyla- (1) dré naptas tomphis those

%g&@? gl‘ fcénflfae(?)rvsl’?e?gk %nQ or se%r(;ﬂ'm%r%geﬁy étomg are oxidized to the

so-called N—ox1de

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;
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10 X2 represents a direct bond, Cl.2alkyl, O,
-OCl_2alkyl-, CO -COCl_2alkyl-, -ON=CH NR12 or

woRba/o&412al kyl -; in a particul ar enbodi nent XeCT/EP2005/056609

represents a direct bond, 140-, -O Cl_2al kyl,

-CO Cl1_2al kyl - or NR12-C1.2al kyl-; Rl represents

hydr ogen, cyano, halo or hydroxy, preferably halo; R2
represents hydrogen, cyano, hal o, hydroxy,

dequtm(b@adkj’l ,,—Cﬂ.&alK&hyHaJOq;ghlhxlythpgaMdyl-

| 43k k
or S g)%bo %ﬁéﬁl‘ % 5% B’r esents @%}“lf‘ et glkglr}@flﬁco"
hal CNH 1C0)6§'1ky}f',oﬂﬂfc; ~atkiyl 6 & kedkgyl-COz1C gal )-C1galkyl,

Ci- S B HRELDBLER REINIL Ltk .CONIRRI 900 201
O ORS8N, PESRPLE 8,
R4 KNRP&S@IGI%aIR\yMNHL@@LdiM%mHCO ﬁgtzﬂabfﬁdlmseom(eﬁ@o-,or
repr substituted wth one or ere
pos lﬁ%/\gb—ﬁﬁ:é?f H?ﬁbst it uent s sel ect ed from
Ky d&r;mosynt,s haDd1-2alky1-44)- NchﬁeyNR or -NR!'-C, oalkyl-; in a partlcular
Cl. 0 o .OXYy-,

P S Sl R S L
Nef@r%ssmﬁ @rﬁwct b%t@@ﬁwy 0,0P-Gientkyl-, G0, eQnGagdlkyls, -O-N=CH-
hyd [ NR&erﬂRméﬂkW| in adartf38lar eMbEGERRhEX” represents a direct bond,

O35 ek EBLE-cRLPSRKon o am nocar bonyl -

(e@iesdmk kydrpgamn, npmay ledo gt hydromon prefarably halo

%1&%78@&% h%({l %g‘my %%rmgﬁfd%%? lii){dtr&{)’gon optl onal |y
sub&t mllatl@wcwbphylorlr&t Creathong- s@b@%’h@ma%’gélhe@t det’ or
f r ogihGdrofphdedes ul fonyl hydroxy- and Cl 4a| kyI oxy-, or

S repres s 30 C1 4al kyl sub itu
N s L L A L A M A
NR2 Rk oxansutat@atddoniyh hady,-or lém:p‘reseatskmaylﬂ(y], substituted with one or

LB B B X005 e R S A 5P

§droge represen
BRI repgsryih Ars@b@dk}ﬂ@tyeop wiatkiylogy: qraRWp@sﬁm%(a ydalkyloxy sgbstituted

CR:llwgtﬁ Phé& §1§Qh§rg gyﬁglggﬁﬁb o&%m@?(’g&( él;egge{sglected rfrgéne hydroxy-, halo,
kyl - oxy
C1_Gayalkyloxy-(41glylax &y@&V@é}ﬁy&R -carbonyqoxy- Het’-
C1 wb&wl@oyy R TRINVRZR S1ebbion f1uit e -virbdnypheley P-ox }40r Het’-
ﬁ@ 6/ 06 CT/ EP ngl‘%p%mg 15 R13 represents
a

GPEGEHs NS hfgspizen &0 CL. 6al kyl oxycar bonyl
Bptqpmallltls s suylokoal kyl st -canbcm‘yl pHetlymingcafeb8ylk dietdsent s

A 6pisl o 9libo r{%[ H@El(zé‘ulfané}-d‘lﬁl)llﬁdo?af(giﬁb)ﬂkyl)éﬁﬁnocarbonyl mono-

artic Iar olin
D Sl b o st s dstith g s tona ) oyl
gl ;EE AP yida rH@iykNﬁtron?llly @bs&@tdﬂWﬂXM@og%rkasg?eﬁﬁl@&l@fléd
eac S r ogen a
SR S S R TS
R16Caraﬂkyﬂ?1170stlak®kw1tlmgm dremomaistibstitueatscalebied fratrom t o
Whi h, AREh - Ak BR e inBE b éhyioky S SHah QaEoRYi-,

C.salyloxy-Cysalkyloxy-, and Het'!;

R’ represents hydrogen or C;_salkyl-;

R0 represents Het* or Cj.4alkyl- substituted with C,.salkylsulfonyl-, ;

R" represents hydrogen, Cy_salkyl- or C;_4alkyl-oxy-carbonyl-;

R'? represents hydrogen, C,_salkyl-, C,_galkyloxycarbonyl- or C;_salkyloxycarbonyl-
substituted with phenyl;
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R18 represents hydrogen or Cl_4al kyl optionally
substituted with hydroxy or phenyl; 10 R19 represents

whyawogan? or Cl_4al kyl, in particul ar hydr ogenpOI/EP2005/056609

met hyl , even nore particullar hydrogen; R20 represents
hydrogen or Cl_4al kyl, in particular hydrogen or
met hyl ;  R21 represents hydrogen, Cl_4al kyl,
Het 23- C1. 4al kyl carbonyl - or R21 represents nono-or
&'} EpredaitkilyydragannHeLC 4zl k) CIC@deMyd:arbmpiﬂ bptialally sutkGtuted

b ih d
or IR S e BEbRE Ky Ik RSO SRR ARG RT, fipacicular
opt |Hmmlhq1yly13€ibﬂ1k}t1ut ed with hydr oxy or Cl_4al kyl oxy;
Rzgaﬂdqglﬁ GREHES 1n§$px§}ﬁbllft}’}] sefé’EEe'dQHﬁ‘lll hydrégé}:s o, Sﬂf{ﬁd Wi th

hydr oxy- Cl a may al’so
r epﬂ@éle 14y 8{;@?1@?&%‘??‘3’@63“’&)46 R17 taken together
W't dndtioe ea‘cﬂlrlh@erpenﬁéi)lt@tr@fweﬁts\ldydtﬂgeﬁ & yal@ykordt, t4al<k!$lﬁﬂlbst1tuted

r epPU DR PLORAS e RARAR ab gzppoy i FRgHEOR alo t
alm n’dndrtbomgmea;taclrmd(ﬁonma Cdiqyclvalkzl;kyl ) am nocar bonyl

§
g r‘!’:g*eEé/ri&:s § 9 or C1 égﬁmzcl%ﬁltlgﬁ{ellg)gspﬁﬁft?tg@ )S&Jﬁl%] h?fﬁroxg or Bhenyl

Beﬁ”@@teéww bmﬁ?m 04&114« Pkydumirspiaular hgragen gt methyl, even more
SattiMlaPKydrogdn) particular R25 and 25 R26 each

&" Efeg%?%éy%éf@f’o? SRRy p5doagh Sy

& Fﬁﬂzreéaits(lyy(kagmnﬁcmﬂm&%t -(bmmkkalcéﬂvlokyll- oar bonyl

cr Koy pret S o Lo AREE NG i P 9&%31”
or ~ gipsgiutedhwidh hydmkn oy EFBE Ry dlme@!lyla!mnwr anaél@ﬂ«yw

R #p feKéﬂtQPf%ﬁ@%elﬂQﬁ‘ﬂl 2alRy1 dpliofdlykibstHutBd With Wy 8x Yok h
°”e£§14ee$"lé§y,?on§f L hydr oxy- Zﬁ'de%&eiaf yl oxy-; R29
@ﬁﬁreﬁ&@emac h4aillm| GMHﬂ t;thnsutmr\eﬁle hydrbyy lg@tkyloxy- or Het”;
dl ( Esﬂlj Eﬂ%( ge r&g}]trhglﬁgfﬁg %en Rl%ﬁq{” Pken together with the carbon

m noc
di ( @torm byl whic mr&tﬁsanaﬁwpm 3613 603(9103111%}11 kyl - optionally

REDSIIROLLGH ﬁ%ép@n&éi‘lﬁy Q& ré'géﬁtenﬁl hi ¢UaNYE § %lﬁflts@l?lonyl—

from NR3' RS dal k , am nqcar baonyl oxy
hydlagwgpcar ez NP g% §uC gygﬁ’i%?&%’%ﬂyl Craalkcarpmyl-,
or di Qﬂ&ﬂéﬁﬂ/dﬁ};ﬁo)lm’ﬂoﬂ Q% Ed‘llk}@ llyﬂstltutaf with one or more substituents

ﬁgg(‘ﬁ&if)rgéc@{, lf%rglltl é&/%axy arnéi? lgﬂt eg %’r\llI Igarlltic%rl]aer R? and
C1 Ra ka;zham&cpelaifmtlmpzmtmwmm@l4alkylo€1 atkylsulfonyl-,
200%@%&%&&%&1’@9@5&’(@ @ﬁ&%amﬁ@cg%gﬁw E¥¢C @fk?ﬁ:%onyl-

opfionakly substituted wth one or nore su
Rl e eathleﬁiﬁmvéfpaweprese&t fwalr%fn&wll%&il aalkylsuifony]-,
c1 ﬁmlwhﬁ)@hgonﬂénor ofmcaalagc B&ﬁnﬁaﬁb?mﬁﬁﬂ?lﬁ?ﬁﬁﬁﬁb&nﬂ-
repr o) 1 4a sul f on
oo aPYaRYRHORE pp C O s SrfoeE Mlosipens
Cl 4eledtyd framt!b;ruylkylsulf@l}@l h¥idbky| andﬁhaalhldnw or
19 4al [

L B A
Cl_ Ry Plod(Cr; 4a1|k§9am@9¢fé§@wﬂs mepetr Qfgbﬁclgﬂlkmarmapwiionyl or
Ci.4alkyl- optionally substituted with one or more substituents selected from
NR31R32, Cj.4alkylsulfonyl, aminocarbonyloxy-, hydroxy-, C;.4alkyloxy-,

aminocarbonyl- and mono- or di(Cj.4alkyl)aminocarbonyl-, or
Ci.salkyloxycarbonyl optionally substituted with one or more substituents selected

from hydroxy, C;.4alkyloxy- and C,.salkylsulfonyl-, or
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R34 represents Cl_4al kyl sul fonyl -, am nocar bonyl -
mono- or di (Cl_4al kyl ) ami nocar bonyl -

w@1o0dabiayt car bonyl -, CL. 4al kyl oxycar bonyl - or BOI/EP2005/056609

Cl_4al kyl substituted withi1ene or nore substituents

sel ected from Cl_4al kyl sul fonyl - , hydroxy- and
Cl_4al kyl oxy-; R35 represents hydrogen or Cl 4al kyl;
R36 represents Cl.4al kyl sul fonyl -, am nocar bonyl -

nDn@l |4i1kylcﬁ"bg1§il oﬂad)ﬂa%b:)sawﬁnnmaawbb oy¢é og mlore substituents selected
a ar bo 1 4 X nyl- or 15
i %’%’s H%"d‘ym‘iq‘l%ﬁ%ﬁ‘ ¥SPfjlymeysubst ituents
81 mel R efohgndapendeatly yéreseidhygdrogen, Gydtkyk\Gi-salkglsulfonyl-,
Cl v dent
%ﬂh&%&%}{gr nﬁiﬁm 69&(831%&8@%16{0@91%8@ & %lk%lc?rbonyl-

represent
Het £242 lsylomcazt&nx& jor Gylpdieyl tsghs@au%r with Q%OWOWPESUWCNS

subsgledib@tbm @ﬁb&@tsamoﬁynoﬁy&&xy aﬁd'dixblﬁggfé payl - .
eac

?% nd Cl 4aI&k XY~ 20 R39 and
d@B@gﬂ’é Ydpogeg SF éﬂgy am nosul fonyl , ami nocar bonyl ,
BShepresentdC (Gl yisalfioyyl), anunmﬂmhplnyrheno KD’OI’]O- or
di f 1 4
cubSE? TN RRARRIE R o Aiontite G Rxrarbnyy o
f r o B YIFRGDstitutex] wirhorg pgmpfeowwtltugm W&ﬁ%thfmw Coxalkylsulfonyl-
hydrg ¥Hox %d@'dﬂl( 1@9% , am' nocar bonyl - and nono- or
B or

4al am no , or 25
; Iﬁawﬁw%ﬁxﬂ)e 14

ronally substituted with one
<Rl3 repregersul §Iaill¢ylll~mﬁbﬁyls ahemOedmnjle Qanorvyde oxy,

G AR R Ml B AR o olgrvsmiony o7
nor €183 sltsiubsjrémt@@w Ioeepemlorefsrubmt wted from C;. 4a1kylsu1fony1—

Cl. 4al sk Qona @ngggxﬁal kyl sul fonyl Het' r epr esents

2 o o ol Y| 12
tf“? gﬁﬂ%ﬁ% lpdepsgéegluégﬁmrf%véwd?é]aen éhlrﬂé{kd} %thsulfonyl Het

pols o 0 @lk}W@ubs‘hhftanuﬁ oh¢ oxlﬁilomtlbhmﬁudﬁ&tsetéuﬁﬂlﬁﬁ)lr(n |C1

sel e 4a ydr oxy- Cl_4al ky

pheﬁ@%el E] Walaﬂéﬁ‘ 4 lk%ﬂx YZal kyl - oxy- C1_4al kyI
Rohand Rﬁp e@hh(lmiqpmdldnylb/)rmmt anginoguhony; ammboaryonyl, Het 2

represen e i

el %?i%@‘%eﬁf‘@%ﬁéﬁéﬁﬁﬁﬁéoﬁkﬁgn&f HElrpgpnosfony- o

1,1 Cm@kﬂt pibsHiEsshwith oA or eTE évbjﬁrqqnﬁﬁ@ﬂyvted from NR”'R

t et ahyEyIeulfonit, dh@ﬂ@cd@oﬂﬂoxﬁ%id%ﬂp)/@%ﬂdyloxy- aminocarbonyl-

eri, di nonyl r 2:azetidi nonyl wherein
glalp& ?Il-lg‘lt wad déﬁéfr*%‘ﬁ%‘ﬁ g‘i?ﬁo%(f"ly ui%edI vv: th gne or vvlhere
pos lehlkylbmamonmmlosalbsiubsmemd withaine ot exre fubstifuents selected
hyd I WO
ok GRS Ad ST IRARIRAY, or OnO- OF

di ( CaealkylRarbymrkiontenatly shistituted with pRe prsmpme SHYtitusts selected
Cl. %rrkﬂﬂfdroﬂpt(tloﬁﬂdyld(ysbmﬁ@fk [%dlfm}tlh one or nore

tit t
HEr FEr BT RBT & SRR BN OR Yo B temignaly
and sntsticitedwith dng QGlwHeat b!gdsﬁbdmnwm thaed) 6ouyr lor mood substituents
C1 ion
S M eyt OB LY PRI ?%%%W&% RSyl Gt
subﬁmal Vleax it t4alkyhemeno-ras di Cs kel amieertos apdnceeareenyl-;
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 selected
from hydroxy, amino, NR¥R¥, aminocarbonyl, mono- or
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from hydroxy, Cl_4al kyl oxy- and Cl1_4al kyl sul fonyl -, or
Cl_4al kyl carbonyl optionally substituted with one or

wWoe0e/064bbBt | tuents sel ected from hydroxy-, PCT/EP2005/056609

Cl_4al kyl oxy- and Cl1_4al kyligul fonyl -; or 10 Het2
represents a heterocycle selected from norpholinyl,

pi perazinyl, piperidinyl or pyrrolidinyl wherein said
mor phol i nyl , piperazinyl, piperidinyl or pyrrolidinyl
ar edi(Gptalbﬂhlmiwogth@m Cutadkylsilionybere or where possible

WO QU 5] ?dﬁ@ﬁ Eﬁﬂéﬁﬁﬁ&i @1% 6 Gnork sBkituknfbakk¥ied from

optloqa U bstituted one_or nore substituents

sel D& f@letﬁ% ybuﬁmmm@bwi%yr 2iinqsagponyl- and mono- or
am gRCcakeManaxdtarboagl-ncar bonyl - and nono- or

d |.Kyl ' | - | kyl

opt CorRYgVBEORIGELR A ved CraeyPaty o Y,

Cl @ahddk?loxwﬂmbymptmmmy substithted suthsdneton rede substituemts selected

0X
gﬁ%g’ CLATR 2 Sepembyg o7y

01 ﬂiaml ¥l mﬁypu@wﬂy éhlasltwedswﬁhpm altréarewnbwtm@ sglected
DI @rofiikddyu aOL AIKS §cs&pb1 fa tfwﬁ%y

1 ,4al kyl oxy and 1 Zal kyl sul represents
ﬁeﬁéﬂg?%egfa heteregyste Electe BN a¥lowp?raﬂwl piperidinyl or
t gt padpylittinglurensih _saldﬁnﬂrﬁmﬂllnyl pipeilazinyl, piperidinyl or pyrrolidinyl are
- t -

. GBS IBHRAR b onPLRFAAE LI orribre Sk Risetccted
or fomreti di nonyl mhereln sald Het3 is 25 optlonally

subgt, | a{lWlegptYMntaﬁy Rt Rk WAEK SndARSRb:L |s€bshi’i5én@ lseleBe& from
subst |21; ugnt am no, Cl 4a

yl -

c3_o® o,a¢wlkyélf§%mﬁwm0%?ﬁt?%§w aﬁwocarbﬁﬁﬂo ang;mono- or

dl(Gmcﬂaﬂkwyﬁﬂnmdmxwultaﬁyl , am no- Cl. 4al kyl -, Mbno-
R35R36,
a5 R ERy-CoO R s W LoD
opt C@maikylyxycsth@syh cmmt)e@llmubttltmtd &athl«ylle@xywr@srubhbﬁdcmxyqlected
ted f

o S8 EAE PSSR YO U RPGEc ) Vol
whe sk ﬂ%rbon%pstl?@llwbsaﬁmd Vit Qpes @1 e SHOSHtdeRtsgglected
or \Wosd Iy 1] alk kwy a1d Opak rsutfgﬁy]l uents sel ected
e e St B B ot
Cl_Aahiky) hi(yhoxothnbmd]pbulmyl Hepetazigipomed satrahydro-1,1-dioxido-2H-
het
pﬁp@?@%&dﬁ ﬁﬁéﬁ&?l ﬁmr{}@ F)g*z; g%ét{el}’ﬂog?loxoﬁélﬁzsklﬁx—![et is
t hi gg@(prgally s@@&%@pq,wlth PR§ eraykarg poss;thOM| myqre subst1tuents
oxaﬂy&ésay Y hmniny C. !;HIKWJ cggcymoram@l el Am-, WhedoBhforSA, thono- or

e P N BabOUTOE WUREC Bl oM o S keamine-

s ubg, Lalk@dnNB P Res, @h:ﬂkfylfsulfnmﬁ-lcléka]ﬂ(k}y lor Suikelloyignl y- optionally

_gﬁ% EM{ted ng}€4 J»§7<¥>r h§’<§.e*38%?' |y substituted with

resents a
hl@t é@l@@%ﬁ@tséi @éﬂr@@@ efem@dwfrrom @nmho{)@ylpl@p%mlnyu piperidinyl or

1, 1'p§l1‘rgl¥d?ﬁ BRI R Ié‘zﬁh 'H%WLS 0 idﬂ%ﬂ?@dﬂ@hﬁgﬂ)’\htq one or where ossible

R OO G R

sai ¢ ekdoxB opdpﬁallqrsabdtuutsw bathi |c11 Uilkgoxy-tdn hpdhdk 9xy,

ﬁfg{ represenps a he?erocycfe se}eétaeh lﬁ%ln‘} mo hoPnyl piperazinyl, piperidinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het* is substituted with one or
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C 1.4alkyl, Het6 and Het? each independently
represents a heterocycle selected from pi perazinyl,

w@e@ensdinyl or pyrrolidinyl wherein said het erOrYER10865056609

are optionally substituted180 with one or nore
substituents sel ected from hydroxy-, am no-,

hydr oxy- C1_4al kyl -, Cl1_4al kyl oxy- Cl_4al kyl - and

Cl 4al kyl-; Het8 represents a heterocycle sel ected

f r omhiesd pabiprtapyr amvyd subsetuesth yeleasdiframyd;,,alkl-sulfonyl-

| GRS G D RURPLASHAIGIN . LMY SRy

éiet Zepigsenisch heterg¢yclinsetasted oo ﬂJrHBﬂ&NPQ;aZ_lﬁylo pti onal I y
subgty. &15&@(?110%&?61‘1%!" ﬁﬁi&azﬁfﬁ/dnyl @meﬁeﬁ@[ BAPRY droMP N @ioxido-

or di g am hocar bon
di (é thidbriAny b RinsH SRR PniporD oapyl Oefmalll«iewl wheptin sudiHey is
s ubspiisndligQubstithtedHeh Ay dioRY nSiGShorod NEIEC ﬁﬁll@q:)tzﬁ‘ﬁﬁno-
fro? a ) nono- or di (Cl_4al kyl)am no-, NR33R34

at E}SM fonyl, ami nocarbonyl oxy-, hydr oxy-,
Bt 2at kel ‘wayh 1ndamndom15§r fepregénts aheiem)oyube sedecteldfirom piperazinyl,

di (¢ gpeﬁﬁ{n%r)’&)ﬂﬂoﬁ‘i%@f %ﬂ&lélnhsauf’t{ete%ey‘é?és (ﬁ{g%ﬁﬁ[)bmﬁtuted

opti stit

sel é@&hewe Of im¥i¢ FHpatigRRts selestedipmayydsoRy-, 4dno-, hydroxy-Coalkyl-,

Cl_4gldu1ex trl)na{kyl, aill CGhlidat kyI carbonyl optionally
hstituted with o re s tuents sel ect

PRt By b et B OB S Gy,

or 24-#ex@hicaprpisdinyls pipetueinénangy tdtmhgdbelct-dibxidoelH-

Fur %ﬂé@{r rﬁl {J;ﬁgel-ijdilﬁlﬁ.'yl %&etflin@ﬁ? Bg%'aﬁé{ldlﬂﬂﬁgf x%hé}emssﬂidche'ﬂs

hf’( Séllljztlwwllwubselmtﬁbwﬁ g@;%%ulfowﬂm@nnmarbonyl
di ( Gondabksto 1%H]k|99§1¥llnf0@£}]z$bnyl @fono Gdr diad, lS&ﬂ'kyl)arrunosulfonyl or
subﬁf@gted W t @)11335 d;mre substltuents sel ef af
fro yRaptiona F‘Rﬂtﬁ ith S AR m%rﬁsﬂlb%‘ﬁieﬂgﬁﬁ epigg from
gydmﬁmye l;mﬁib éaail((yll@bky})amﬁnm INFCAR B o0y Jal k3 Bulfomlyl nono- | or

[ 4a n C X n
opt SRR TREALRRY s R Sl oREL R RO or
sel dd&@lkfl}mnmxy or C1_4al kyl oxy- and

Cl_48l, Jﬂ)(%ll%iéifdca%&l' C?Ptféﬁalglsu‘ﬂ)ﬁhtbﬁéh GAIMRRNRE nfpd ét@)@@tluleﬁ/ts selected

substltu or ‘nore substituents selected
f 1 o MORR Ry, CGflkﬂgqxIXyP'B& 1433?3{3’“ NYalky| sul f onyl -
35 I@mﬁkﬂaﬁbbﬁn bptieadh sitstiepaens i bhy off BPfeSaBitSents selected

oo PR el L. ELRBSBE 5P'ep§£,i?i)2§l|§r
&b stprf:su:ana ha@roQE By BRtwd frorCir &2 Gi 0566 09pipdrezinyk wherein

one d from hydroxy-
ani a0 %gé%égﬁﬁéd‘gﬂpéﬁ@%wﬁw Kyl oxy- CL.4al k

|
and meRoagy §(frsalkyfipmingrarhenyl-, ﬁ.noal@pwec&%t4§1kyl‘farmn0gulf0ny1 or
2- i i, Akl bbsioesd witlPéndorShdre SutisatubaisisepEes ﬁBInSNR33R34

o1 pCr RURDTR - ST PBPTAP R Pere: o el pgrstqcabonyl-
opt iamh aiohy— (srLdn(ﬁumlkylenimmctdnbcmyb ar where possible
Cj.qalkylox ycarbonyl optionally substituted with one or more substituents selected
from hydroxy-, C;.4alkyloxy- and C;_salkylsulfonyl-, or
Ci.salkylcarbonyl optionally substituted with one or more substituents selected
from hydroxy-, Ci.salkyloxy- and Cy4alkylsulfonyl-;
Het’ and Het'” each independently represents a heterocycle selected from piperazinyl,

piperidinyl or pyrrolidinyl wherein said heterocycles are optionally substituted
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two or nore substituents selected from hydroxy-, am no
or Cl 4dalkyl-; Hetl3 represents a heterocycle sel ected

wo eaaob4nanyl , pi perazinyl, 1,1- di oxothi onor phOl/EP3005/056609

pi perazi ni nonyl, piperidinygb,

tetrahydro-1, 1-di oxi do- 2H t hi opyranyl, piperidi nonyl,

nmor phol i nyl , pi perazinyl or pyrrolidinyl 10 Het 16
represents a heterocycle selected from pi peridinyl or

pyr rath dhiervy hnord:-BIbEﬁ)tuéﬁip sdleed fomhytxiydiamyho, hydroxy-Cy_salkyl-,
2-pwrglidin or hydroxy-pyrrolidinyl,
pre¥éﬁgkﬂ9x%§$ﬁm$¥ ahq% oxy-pyrrolidinyl; Het21
represents pyrrolldlnyl or RHydr Qxy pyrrolidinyl;

Het 22 representiﬂegrrolldlnyb pi per azi nyl or

Blep e rapaisants 2-imidageldigomémtesén?s; a het er ocycl e

tlégép%&eﬁtgem cphiekBtkd frRMf hsihﬂ;,y pi d@w&ﬁf@pé}ydmyl or

er n Sal | 0
AR AN ‘%rﬂnaﬂe * ation iys%ﬁbbtrtate "k oaere possible

subso bt emessusaiteatteséléct@lrﬁm hférokyd, amfad cﬁ@{ghlﬁgL Kyl ,

A oty S P
i nddm@dwmowhwe}yﬂ,@mmnpheml pipptdimyd e trghydub 4 idionidet2H-
\g t t9h18 §r51%'l I%%Q—lcﬁﬁ/cﬁl@lp ’m&ﬁhﬁﬁilykﬂp%i’ﬂzfr@m& pyrrohdmyl

yIsu anlno- am nosul
awzsefs &QF%SHC}’CISFT? goedfrmyperid "ni 8F BWQ lidinyl;
ﬁbtzﬁ edﬂf%sbmx Ipyrr@lidlﬁ:ﬂl,_zl-@ﬁf&lhdmor@ﬂ gl riail yy pﬁwalnlﬁ»ry-ﬁyrﬁ)hdinyl,
eac 1N r.esent N opti1 ona
sub?ffif‘f’ ﬁﬁgd)y%o[}%f %&%ﬁ%m%ﬁrqyﬁg’pglgﬁlar agt eri sedyl n t hat
&let’h eaprezenty pymglidisd or 8ydroty-patrédjdinplR23- CO- CR16R17- NH- |
R4 [ JERERS ‘ﬁ%‘rélhd’%n}hoﬁl ex%mﬁy]%r%ﬁ%hﬁmy!)l optional l'y

suq§t|tut ed ossible two, three,
H% r TeprespRss @ hetgrnstele selpgted éreméa@lfaholmymygw%yl piperazinyl or

1. 4alekitinyl whéﬁ@fn@&tﬂ‘f@ét_‘l@bﬁﬁ’drrall Elhﬁﬁﬁﬁlted W1th one or where possible

h | - C1 4al
gu ?n ‘_’RBP‘K’Waﬁ“E\h/‘FH%“S chﬁ%%%n g:\f'ﬂ]@h% 6cyé3/1831§1]ngy‘8°"y"
r ept(?:}adhyls, @kal&ﬂoky@pmﬂqhobmﬂyhydmﬁmlldyy substituted
I . A- G
%ﬁ 24 k§ )(g:‘%':re onyﬁg&nd&ﬁ&rrg@%r esgl@'n I%ﬁiio&%ﬁ%éqb@ﬁtumt\%ﬂl Ig'tro,
subsyinou Ceerliylstfoayl-| @asgtkylsnbonylaminpt, @mOSB@@X@@@

fro dﬁi;a@h:!ﬂ)@l%ﬂm@gm l(ykylhﬁwxy C 4alkyloxy orC 4alkyl
NR37 8 carb ¥ Agx 5-ca

NRO RIgeTaRly bAo"ny g%ﬁnggtﬁ& rep ﬁ%eng;( gpt 061[;11’1 Yaybstituted

35 Wixh2§afd, 061417 PCT/ EP2005/ 056609 20 Anot her group
?]jﬂh%pgf?ag&l@%%{aﬁ%ct%tdélﬁg to the present invention

Consi s oundg, of formula (1) wherein

oneYgeprasents 64-2alkd-N %}p%q?g R'éNH ctions apply; Z

rlg pg?ts %éHrc?seﬁ{E'Q b%ézli ¢ [<ﬁ§§cﬂﬁrﬁl bﬁ?@%ﬁ%@ﬂstuuteﬂm@ 8hdor! widRe

-Cl_6 apw] Ye@@cN ree, IQyr of g]q@sfubﬂmm se?ectedy tJrom amino, C;_4alkyl,

-Cl 2ahydtbx3NB2.;iﬂl@ﬂ} @ﬁﬁr@ﬂ?]pﬁemcl 4alkyl C1 alkyl-oxy-Cy_salkyl-, mono-
-Cl . 2al k

cr. 351 P Qe 0t MRSTatEn il o v

R" represents C;_alkyloxycarbonyl optlonally substituted with phenyl or R"
represents Ar-sulfonyl or Het**-C_jalkylcarbonyl; or

R* represents Cj.4alkyloxy substituted with at least one substituent selected from
Ci.salkyloxy-C;_salkyloxy-, NR37R38-carbonyloxy-, Hets—carbonyloxy-,
NR7R8, NRgRlo-carbonyl-, Het3-carbonyl-, Het13-oxy— or Het’-.
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represents -C3_9al kyl -, -Cl_5al kyl -NR 13- C1. 5al kyl -
- Cl . 5al kyl - NR14- CO- C1. 5al kyl - - Cl _6al kyl - CO- NH-,

wo Blosed4kyl - NH- CO-, - Cl _2al kyI NR23- CO- CR16R1 7PC¥IEPIING/G56609

1.3 al kyl - NH- CO- Het 20 o X20represents a direct bond,
0, -OCl_2al kyl -, NR11l, or -NR'-Cl.2al kyl-; X2

represents a di rect bond -Cl_2al kyl -, CO C1_2al kyl or
NR12- Cl. 2al kyl -; in particular X2 represents a direct
Boaitier gr@ip gfaddayioundy ackiRUthe@o tiRgprisent invRitionengiste of tose

%&gﬁyof f’f)}‘xﬁlﬂg (Ig RiHefeif? é&@%ﬁfl%%’f tﬂ%?foflg\gf gsrgs%tlcctlons apply;

ogen, yano, hydr o
Ey@ﬁﬁﬁyﬁﬁﬂéonyl 15 Cl1_4al kyl oxycarbonyl - or Het': in

Y%éﬁrbﬁ‘elﬂlsa &EaakﬂePC?ﬁﬂgﬂlW? | QAR -0al Myl WRIATO- C1 salkyl-,

G FioRs ) bRy AR S %@%ﬁﬂ%ﬁ%ﬁ?ﬁ#‘fﬁz

r ep@&&l@]sNRff@l@Hg@@ Nlﬂthgalkw ano; mmmy:o Het*’-; in particular Y

hyd

rgp{ senr?ér %é kgl- @Tﬁﬁg} a'l ﬁf]&ﬁ ? 8al%l_1|§§ —Cﬁ,?tl salkyl-,
C1 @alaklylvloQQ -IH- C@1 @Q{}RWW- Q.- zellmlsNRf HECOCRY Rh -NH- or
hal g, .41 NapCengRPs Ar4-Cl 4a| kyI oxy, Cl1_A4al kyI oXy-,

0 Cﬁ 4al kyl ox St h, one _of
Efagf&reaf:@seﬂae%ryb n@ﬁg ‘% l‘%ybe Qérl‘é%{éazﬁ e
K%ﬁkrp@asynts Elirdalboyd,oKY. zalkleCOl-&‘Jl katkyd oy NBE2-@ab Ry Qxiy particular
an LR 5] n
N ety fgisb oRRL LT R SNREREGRIES, |

Rut@pteasmslesctlrvgenlhcme, l@dooﬁmdeo% possible two or nore

u I y
e NN g P,
hyd@ owy%r cqr Ii%ﬂ Ky partigplard]” regregezits hyggogen, halo, cyano,
I € PARE/AdHe - G%Qﬂ)ahymbwmafdagwbor@ﬂ @}Lalkglo&y&a:rbonyl or Het';

bsti t.ut tit |
Py Pt BAEL riigr ey R v
N@GR&&onmca@@n@athﬁ | ar R8 represents Cl 4a| kyI

h t
]fiﬂgﬁ]}é éﬁ%ﬁﬁ%&l ony Waﬁﬁgg@é{éﬂ %‘i@l ese eglkyloxy_
hy divbgféated Githdal ey | oxycar bonyl or Cl. 4al kyI in
RéfdptentaArRE L algmixgse)asky hwi r&@g NalR o@L Btdeited WithDne or

o e PO Ao ﬁ'ﬁ?r%%ﬂ%wm eg&ﬁggm BB ks lony-

phe@yiallqﬂoxl?ﬁ 4aﬂ<@kmysl‘dﬁfl§; oAt il partigllarcR” refpre @shitsC

Lt G RGOS TSRO A08 e

C1. peshiklgl twojon njoae eqbémuants P@lqctqhﬁommaalétal@hy- Ci 4alkylo><Y-
I ndeps ylof NFERFesent  hydr ogen; R16 and R17 each

;gfqp = Ey‘gé@g‘teﬁif‘ﬁ?@@l 45%1{10?§n f:éaldf%/lkylor R16 and
hieptﬁ&ﬁmq ilefidvaicanbbhyl ok g Mlh}‘lbﬂfbsﬁﬁﬂlﬂh wich eve atfinord
t € ub%{l %erﬂts ts n%é?%fjfr&%rdn@g}%ulgo 781 fa léllCar orhaﬁ}xl){ or NR2

ar e er wt
t h eparaclﬂ@rrR aepiesants Ghiabltyl-tshbstiteted wathtone hemOfemumtauents

selected from C, salkylsulfonyl- or NR25R26,

R!! represents hydrogen, Cj_salkyloxycarbonyl or Cy_salkyl; in particular R! represents
hydrogen or C;_4alkyl;

R'? represents hydrogen or C,_salkyl;

R" represents C;.galkyloxycarbonyl optionally substituted with phenyl or R'?
represents Ar6—sulfony1 or Het24-C1_4alkylcarbonyl;
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C3_6cycl oal kyl;  R21 represents hydrogen or
Cl_4al kyl oxycarbonyl; in particular R21 represents Cl

WO dabkyil4soxyc arbonyl 10 R23 represents Cl - 4al kpdT/EP2005/056609

optionally substituted w tR1hydroxy-, Cl_4al kyl oxy- or
Het 25; R23 may al so represent hydrogen when R16 and

R17 taken together with the carbon atomto which they
ar e att?ched forma C3_6c¢cycloal kyl; R25 and R26 each

Rn dman deash |11}depggdee§1erﬂprdsy@tmgmgen 031C4@|11¢4w,| in particular R and

Cl_4sl E;;gsgh@ 15&% xycarbonyl or

C;]s_ﬂa é%llf g*glr:%ongﬁﬂ e parlLl gar R25 and R26 each 15
Rné@%gnd@ﬁh p@ep%@%@pgzsw Y gﬁl o C14alkyl optionally substituted
Cl_dahlcyler1daay bi RRARd R akaBogandt mﬂﬂ@ﬁ@ﬁh@@ﬁlhio)/n to which

i S i %ﬁvgﬁ’fﬁwl (AR Pt PN

par taikerutogethéiz\ihtlaﬂd ce®nagoito whidk pmydiemzlttayhardeﬁonasae nt

hyd 0 L. 4al kyl carbonyl; Hetl represents
b %‘?ﬁl gﬂ(all oxol anyl - opti onal |y substituted with one

,Br rméwts hydrqger ot Bi-exlleyhex yoarhprd; infragticulsir Rypregresents

subgg Leﬁk&%‘)&y‘éaﬁ@h cted from am no, Cl _4al kyl ,
d Cl. 4 1 4
R Bt herriephls st gt g@:vaz@ Rionn prHer”

or RM ma)}CﬂE(bﬂpgelsent hiviédogen WbeteR@mhd R1 taken together with the carbon
0 stituted with
;jg SO ERE Bt R A PRSI o ) et
Repnd&e nwh mq@emdﬁnwrepmsentmdmgp@r%zallkyl Cs uilsylpulfonzly
Wit @ CalieyAdd yedngit %@@%M&lce&ﬁoﬁ;@ m‘ﬂ)ﬁhfféﬁiar NRQJ,EQ& edd@t 20

! es?%h%mﬁy%r%ﬁnaﬁ e Cliicami e boPer ' & !
’Het 20
E@gﬁh&iéﬁéaﬁzh Mepﬂidcdﬁlﬁpdpresﬂltﬂ@dto@bﬁl%ﬂ] 48lkyl, Cy_salkylsulfonyl,
y 0 n articu
T o R Sp R By TR e AR DR R HRAES cach
het mdepgndemlystepresant Hydrogan ordeiphllsyicaponygr  pi per azi nyl
H@@E@dr&eﬁ@ '2%0r§@ 3;&5%18821’ Cdp%orﬁi fs‘%étﬁﬂéh W thoHR S Whidhce d

Cl_4al dr oxy-
C1_Bossibia %@yﬁ@t ﬁ%rmmogr suBsiityenseisedsajeddion aming. Craplkyl,
Ar Ay dioby-0F o8-, BRETY1, gjhéﬁyﬂfﬂ‘lqsmyl , L Apy168AT L, 8lkphafdho- or

opt i,onal substi t ut nitro, cyano, hydroxy,
hydfhg hyyh)gm or ﬁnnﬁ’g%‘ﬂrbwylor Cl_4al kyl oxy; further
Hla mpu:d:senusﬂelddlomothimatorphdhhglrop%nan}rsmpst&tst(edtv\sth

< el IR 0 EARNATNRE, 8 B¢ fRERS ARy

sel B'@P’@élmb’]r%lhﬁtl@fdd‘a!hl&ll @fkmytogxga;mw%@wkwm Rox
ﬂ@ltZ(Zre I\é& c@i@ilrﬁljjz 15%995{)%3@1991 or%?/d{b&gﬁﬂ'j’%hdmyl in
grou nmpounds ccor ing, to t i nvent.j o
gRT oS bR GRS TR more
onelmparmmlﬂze}mi lrdfm«:sbmislpgm]mgnylest rictions apply; Z
P%%ﬁ%@% its %Hte%éc?@%?%ﬁ{&tfm %ﬁy@ %q%ﬂr?}ﬁ gj%lrelﬁ\'ﬁld
-Cl h@gqowae @@pmppally-sgj)st@@;qu ith (Qhkaakyl, hydroxy-C,.qalkyl,
- Clc?%lm&xﬂ@?ﬁlm%ﬁ%kml salkyl; or |
Ar*, Ar° or Ar® each independently represents phenyl optionally substituted with nitro,
cyano, hydroxy, hydroxyC,.salkyl, C;.4alkyl or C;_4alkyloxy;
further characterised in that either
Y represents —C 1_2alkyl-NR23—CO—CR]6R]7—NH-; or
R* represents Cj_4alkyloxy substituted with at least one substituent selected from
 Cyalkyloxy-C.qalkyloxy-, NR'R® or Het’.
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Cl. 2al kyl - NR21- CH2- CO- NH- C1. 3al kyl or
Cl. 3al kyl -NH CO- Het 20-; in particular Y represents

wo 8Re6@el4kyl -, - Cl _5al kyl - NR 13- Cl1. 5al kyl -, PCT/EP2005/056609
- Cl. 5al kyl - NR14- CO- C1. 5al kygk-, -ClI _6al kyl - CO- NH-,

-Cl _6al kyl -NH CO-, -Cl. 2al kyl - NR23- CO- CR16R17- NH- or
Cl .3al kyl -NH CO Het 20 10 X1 represents a direct bond,
0, -OCl 2alkyl-, NR', or -NR 1-Cl1.2al kyl-; x 2

Aapthes grotip ofcapeatls fendling GXh@piekant inve@i@nChnialslof thooe

5k P 0 DR 5 OGRS
Kyepressats TH; haI o; R2 represents hydrogen, hal o,
@eﬁ@kéﬂd"—!h @alﬁylancl Ok TENR -y RalR UL | U; 1RY1-IR'“-CO- c1 5alky1-

o RS A R e SR S !

acet@). zen@l NIRZFEHZ C@}NI—RZII gawlmmgakﬁmweﬁﬁahmpmcular Y

Cyapeo@i'_é)sﬁntﬁk 9alkRi3- -g ﬁ §3X€¥5ah§'g- Eq %Lﬁﬁn‘ié%né 1salkyl-,
subs(ﬂnaanb@QANHh @mealbyl-Nmme -GosiybN& 1-GO- 6R16RanH— or

SUb@;ﬂ:;atl N5 &sheePed from hydroxy, Cl 4a| kyI oxy-, 20
Cl_4alk -Cl. 4al kyl oxy, NR7R8 ,or Het2

B(amnr%%ﬁmé.a &Ctr*@aﬁe‘%eﬂ G1oalleyl= R 40 klgmoxgl alkyl-:
&2 repabseits @dyrect 1IN CL, 48k iy, | QoL AWASI INRJ?@;I Ak{IR iR Perticular

DSL.i d
£t ot s gitigy bont kY S S E E  ony or
thidﬁ&séﬁts hppoesgeoteldydr ogen or Cl. 4al kyl ; 25 R8
@ﬁlE ﬁy(g) e‘}ﬁh!ﬁlﬂl @Xgéﬁﬁgypey no®dr H@il— a!ftYAu‘l (50 Jepyesents

ItU substit S Se

fr o ‘@P&eéll k P sl abpypyLor Heyf ¢ mexs/in leltlwéqu?y|r@a¢&§eﬁwyes@¢en
or hARCRERE eloﬂHl@dr bri Ul pifesdR®s HyRIBGRA SIS, cGdncAcH Hret!; -

gbsti t ut d with one or nore substituents sel ected
gr &W%imig}“ﬂ{%%| fonyl - or NR25R26; R11 represents
Ryd&pm@emtsm -ClLsdlafléwyl, Ci.4BRylRG2, ordprekkgluixg- supstitogdwidy one or
—éﬂ %?ogs)%@%gvyggﬁ@?&%%scm 1% s}'l’éscgegrﬁldntl ﬂydraxm‘clﬁalkyloxy—
pheﬁy halkylgyAC patk gy, e@relrht ;Y pargigelar R Repregentds R17

eachri@ @ﬂ@l&@nt I62RE SR, MY ORI wAR! I lor wh
; F substlk%/dtedyevvlth14 91 ¢ K grgnglre

opti on |
P DOl oo dbde S oS BOM GO Yotk lggy
t heq, aalleylatyt @R orm a C3_6¢cycloalkyl; in a

gﬁrr prgsg%tg'hycgrﬁ‘gé)ndér'@.\%lk?ﬁ and RL7 taken together with

carbon they are attached forma
rm@scms&J1k2}1ky10mam@051/CGGZIMQIRYPSIIUSEFEQ@UBM)B%@%O@S

R21sﬁlﬂ’sﬁf&ﬁﬁ@él@ct@&%ﬁﬂ?ua%ls m{w hz&a%yut emgméhpboﬁ?ﬁéxy or

epre s C opti onal su
hy II\BS(Z)%% le;faqlg}llr@yiéo;gyresgqts ﬁeﬁ%@ '-%thtu th Qg or more

r epketsstifientd yelecige ﬁomﬂaMEuﬁmwﬁmﬁké@n t oget her

gltcfgp‘tgg‘%‘éﬁcl}}é?‘f(gﬂ‘ orb?are}llt(ﬁ whi ch they are attached form

R" represents hydrogen or C,_salkyl;

R represents Ar® -sulfonyl or C;.salkyloxycarbonyl optionally substituted with phenyl;

R' and R represent hydrogen;

R'®and R" each independently represent hydrogen or C;_4alkyl optionally substituted
with Cs.gcycloalkyl or R'®and R! taken together with the carbon atom to which
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;
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wo egoesamt hydrogen or Cl_4al kyl car bonyl ;

5 R25 and R26 each i ndependently represent hydrogen or
Cl_4al kyl carbonyl; R27 and R28 each i ndependently
Het PCT/EP2005/056609
represents 2-bora-1, 3-di oxabanyl-; Het2 represents
1, 1- di oxot hi onor phol i nyl , pi peridinyl or piperazinyl
wherein said Het2 is optionally substituted with
Cl 4al kyl oxycar bonyl or -C, 4al kyl - NR27R28; 10 Het 20
p&emﬁsh)piymgenloird]mglkyloxjemﬂﬁmylepr esent s a
25
él%géﬁ% €, AREGhEalY ?uEeBsHRﬁéH\Q i H%L‘P 8] RAGABLI Y Her

n sal IS OF[) St I"tu
Wt |R gpanalpkyqpresp@tdwégggemth@&yqnd R taken together with the carbon

C1 ﬂﬁ‘)lrri(%'t \mam;] by 4Rl éfﬁgl:lxc‘rélgoﬁﬁ hld%@krctwan&hl 4al kyl ; Aerlr6 4
epresepts p represents p or

E{e n?%chﬁﬂ%mdeaév rreenhydregepor Gy @E%atrhowﬂ’t ro:

RAT AR *® eMrmapenmegl répiesehiatydeddeh @F CY, allepceb@il;s

Bqlz%lrr'&sk SARZ3 d1§R?lg1§y]17 NH; or R4 represents

ox subs with at | east one substituent
Hel’ ecpre@ntsrlohdlozgth@nmahMWyb vipe@dinyhpiqyiperazinyl WRTES sad Het’

Het i 27k 28.
& e G i gens AL TR

Eﬂe‘éufﬁpﬁﬁse‘%%ﬂh@%}’lconm sts of those conmpounds of
Her fTi:Hpﬂ:séﬂté a h%ﬁfc?&lﬂ s€le@edfromanh&@pRblirtyh 6r piptragivdINgherein said

| STk Ry R SRS Gy oy CERARRE
- Cl Chailkylbx N1 lIGDoCpoIShydeyk y-C, salkyl;

eg%gﬁlfggﬁl H2- CO-NHC, 3al kyl - .
R23-CO-CR 6R 7-NH-; in particular Y
ptieegeéwt%Pheegl 98l kyl -, -Cl 5al kyl - NRL3- C1_5al kyl - or

A€ re I%Jséﬁ(i H&R@Bo;ﬁ@nﬂﬁ' sll@EﬁtﬁteB"d/lmﬁo represents 0 or

icular X represents 0 X2

F‘BB?%E‘@H%‘Q/%"’%PVBE 0EJSInol c1 2a| kyl, -0O CL_2al kyl or
NRLY-1Gire@mtsyl;:ralkpl- NRFICOLCRPRYNHr@pr esent s a di r ect

bongs Perpréyﬁlt} %T%&%%@Fg%gumteg w1f Y ﬁ%§§ﬂ1tessug§ﬁ P&dle¥d from

hal ©; agk §en
repr es@nt e Yo 1-alkyBaiyk Wi/ IR %%holnmaﬂﬂéiﬂ Cm@ikyloxy

parti cwbaﬁmt%awl&pcfsfaﬂm&yt@lu@} tylo?tz mwene or Het’

nore in particular R2represents halo or R3
represents hydrogen; WO 2006/ 061417 PCT/ EP2005/ 056609

A4 ilRéres ey @oap bicohpbufids mtsissslocﬁxhose c@ip_(ﬁmldk yf foxilaql)
%%ereﬁl &}él o?)f%{org épﬁ‘&: uehﬁgg %SH&I wher e possi bl e

SESEITECT 8 rom Het 2, NR7RS,
Zy@lwrgsp}atSa{ﬁH Cl_4al kyl oxy- Cl_4al kyI oxy- in particular

'?4re I%Qéfn%s eNLAKAL 4(:53 N@PB @sxalklelc‘l?dlmlmx’y TP, salkyl-,
_f'ré OX Z%EI VY'( 'i 1 23 161517
kgf‘ yl- o -&7-2% Eyrlg%erﬁ:‘% GR/ R o in

or ﬁd@éﬂhlkwrepresents -Cj.0alkyl-, -Cy_salkyl-NR'*-C_salkyl- or
—Cy.,alkyl-NR*-CO-CR"*R""-NH-

X! represents O or -O-Calkyl-; inparticular X' represents O

X? represents a direct bond, C;.zalkyl, -CO-C_salkyl or NRIZ-Cl_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 ¢alkynyl, cyano or Het': in particular R? represents halo,
acetylene or Het'; more in particular R? represents halo or Het';

R’ represents hydrogen;
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R8 represents Cl-4al kyl substituted with NR25R26 or
Cl_4al kyl sul fonyl; R12 represents hydrogen or

w@o0dabiayt - ; R13 represents Ar6-sul fonyl or PCT/EP2005/056609

Cl_6al kyl oxycar bonyl optionally substituted with

phenyl; R16 and R17 represents hydrogen, Cl-4alkyl or
R16 and R17 taken together with the 10 carbon atomto

whi ch they are attached froma C3_6c¢cycl oal kyl; R23

RéE prpessents Arh@dradigdoxyor CGhlkydixyy br Cialkydoxtyi substauted®aath one or

rep %éﬁ%&}ﬁ% té@ Iol‘iﬁlorea@u@stﬁgélts %e%&e%sf%}h g{o 'E'Zy fiﬂ(@ﬂe 'ﬁgéﬂ%ﬁ? and

en toget er he car atom't
Wm Ensalldox ot 4ol Aiohda pﬁmﬁiaaRcsepe@%tﬁ é\é{] -feyalk oy -and

R26C‘?§d}lt‘5llbﬂd%9€ngfﬂﬁilb §u%@tﬁtﬁ§:ﬁ'ﬁ1tmld4raﬂ<g'ﬁﬁy5(‘l1 salkyloxy-;

ﬁe 4al kﬁ ¢an bon C 7 and R28 each i ndependent !’y
BrPEcsenp H?&gﬁﬁ%rn o?'X¢E. 4al kyl carbonyl; Het1l

RE pepeasents €, Zalkyirsabdtit@ed it OV lﬂ%l}? or Eleb,eﬂkylapfcmge nts

R e R Sl )1 Whor el h Said Fet2 is

Bpt nemeﬂﬂts)/Ars eodonylor &d-saikylhx yogibon gl epgilcosycaubbishigd vath phenyl;
WRZA13487 (ehréhahds ¥ drokdh, RALAKA lHr@i“ Jﬁ'ﬁﬂ@” t&_h f@teme? wifl the

1, 1- d| oxot h| onor. p FI n peri uted with
ClL &%) R%P@%f‘@é’ffb%‘h ya%fratta&eﬂémﬁ.f%ﬁcygﬂ’aﬁi stuted with
RY, Iép;iewm}xw@gebmyjl 4a“lkyl [\m?aRao?ﬂaeR aalpiegéms CAEa‘lkyl and R*
represent n 1 n

" SPRIRERME nBRERYY whet RO R PEEH BefENN Y 1@lcatboR stom to
25 mhlthth@)restatta@egifmupa Of.scyoloplsyhds consi sts of those
?@mﬂl‘a‘ﬁ?@léac‘ﬁfm(ﬁe&%ﬁ@gnﬂ Qé eseﬁ‘@'}?}rd%%%? ggree%lkm&lﬁ/ﬁ the

OW,AQg restricti o é’éﬁ sents NH™Y

Rep%reé%n@%c -ipdepgndapi] Vrenr@Pn drggen QR34 yeaabwll
T R AT T i

- - - . - .. . ba - or.
FEE TR IR e V?RIHH‘?HEYANE%’H‘%‘EQH“QW ¥
r epil dsdintathioG®rstmlikyl wherGh said [Hey] is Npti@@ily substituted with
:giQS IE%F )%Eioi) gg}er@uéﬁqgkc r4alky1 in paéncular Het” represents
1. 2311k@lpqu@sumoewlleme&¢nmumlt\d@éNe@éht@lkaloesycarbonyl or

Ry bubstitufedRAkt CLlal arb6iy] 08 RIRERE 37l
reprgélgentdg Y t1ruect on%Hl ?a kgm -CoOC1 Zg?dkslsﬁ

?P’@ie WV’ in particul ar X2 represents
fitsefad phenylpor NR12- C1_2al kyl -; WD 2006/ 061417

HAGF {eEP g&l@%é\l%?%égﬂ%onglglﬁ%stﬁtﬁ@ﬁ %ﬁ@q{iﬁ%hy drogen, cyano or

represents drogen or hal o,
nmore in particular Rl represents hydrogen, fluoro or

%qneresmg Ieﬁfs 6§&ﬁﬁ1§)uhéé ConsisB-dP Y %{)O&M'g‘ﬁpf&rﬁul"‘?t)
yl ene or Het'

e ﬁtlﬁefs% e 6 4F ?&Wﬁgﬁéwﬁp&s % or Het'; 5 R3

ZappresatstiSHhydr ogen;

Y represents -Cs.oalkyl-,-C;.salkyl-NR *-Cy_salkyl-, -C;.salkyl-NR'*-CO-C, salkyl-,
-C12alkyl-NR*'-CH,-CO-NH-C, _salkyl-, C;.galkyl-NH-CO- or —Calkyl-NR*-
CO-CRIGR”-NH-; in particular Y represents -Csalkyl-, Cy.¢alkyl-NH-CO-
-C1salkyl-NR'*-C salkyl-, -Cy_salkyl-NR'*-CO-C;_salkyl-, or
—C1.2alkyl-NR*-CO-CR'*R""-NH-

X! represents O or -O-C,_zalkyl-; in particular x! represents O

X2 represents a direct bond, C;_zalkyl, -CO-C,.zalkyl or NR12-C1_2alkyl; in particular X2
represents -CO-C;.zalkyl or NRIZ-Cl_zalkyl-;
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R4 represents Ar4-Cl-4al kyl oxy-, C1-4al kyl oxy- or
Cl- 4al kyl oxy substituted with one or where possible

WO emeo6140Dr € substituents sel ected from Het 2, INRIRB2005/056609

hydroxy and Cl-4al kyl oxy- @i-4al kyl oxy-; in particul ar
R4 represents Ar4-Cl-4al kyl oxy-, Cl-4al kyl oxy- or

C, - 4al kyl oxy substituted with one or where possible

two or nore 10 substituents sel ect ed fromHet2, NR7R8
Br rm@pwylydrogah IcEpIoey datos 11hgaji1@@@TR represents hydrogen or halo,

hyd art%hiﬂﬁ reﬁéseﬁés h%{dgxﬁ 1SRy bERDERENT S
Cl- 4al car bonyl , %olxycar bonyl 2or cl - 4a| kyl
QL NFRRISFEAES hadsy,-

& presetie Gaovt L Wlkwb FW Shafkpartjar R

4al KUdtﬁ@ﬁéJ@fHétb)ﬁYoreﬁf deicul At K¥presdnts s or HRL2
kr@ge esentﬁ 1ydrogen or Cl-4al kyl-; 15 R13 represents
RIGFRSAYIIO8F™C1_6al kyl oxycar bonyl optional I'y
R beptresentsea* @ Laikylbeyy Ci_salklék yandC Rialk yaghsubstituted with one or

' ndg&%{}%%@{(f)% t&/? BF epgu%stmﬂgr{t? ﬁ:‘? d(%%rﬁq-gelfy !NI{)RS \%& Oﬁy and

t he{1adlleylaxx-aoirdly @rymfla)a@@ubé% Irfzpa¢8|@9qs ArRe3alkyloxy-,
r ep 4 l§xyCJe“r @IA{M&loQ}Dmb@mtédmau&fetdrt“ufe%ipdyhlm two Or more

r o en when R16 and
S‘E R[éﬁn'isgglé‘ftﬁ‘é?m ﬁ‘% ﬁﬁgﬁcgf\é 320 atomto which
egpresreﬁtsaltyﬂ@ghemyﬂmxmca JARyBoyCledityl ; R25 and R26

g%%)a{eﬁggg@n Egltc][n%oﬂ)&gge Géeﬁg)glgg%gfet%ggl or%& é;alkxl dsub%trtuted with
r ep.he@remz Qnycdkyﬂg@n NR™BL% Fandipylearboromepy- or geualkylsulfonyl

REPreB 1%@6Ht§h)?dr@&h%rbl§alﬁ%’pxol anyl ; Het2 represents
erazi ny nor p hol i thlonnrpholln

eri yl,
E?r plrsreienis o e Tl Pﬁxﬂar%%f%twng A %lbﬁétpzed.vgth phenyl;
oot ararRl leychsititkgieh dant]e depifbsiehts h@aro@axh Il aikycarRiéayd ROrtaken

1 1 et Sheren it Wl baPht e R R St
gt watekmtwﬁy@afyﬂ)opwqallmsubsptqmr\alzh Fet”;substituted with
G - 4ab th# MG c?n‘i‘%gﬁt\ﬂr?/dfggem%zﬁﬁgé Harakdd themitl?r%krcgrbon

represents np e‘/a repr esent’s eny
r eprRESR i ¥ lﬁhﬁﬁ"ylare% Cl}ﬁdéofféﬁ sexslealipteny| optional Iy
Ribgid ROkath Mﬂép@ndlﬁnﬂ @epr&eﬁwﬁdk’(ﬁg'enloﬂtﬁﬁzﬂﬁﬂilbﬁgo@ﬂ oup of

g o
%S“Ew;ﬁ“i Ractonderehdondly SR ASARN 0T °f1¥>fé§f{r5“%yi. ol

&g rypresen® 2686/1086dibsFlaPdT/ EP2005/ 056609 26 Z

ﬁg gp:ﬁ%‘ﬁﬁs m&f\l{%ﬁ’| Eﬁ/ ﬁgmgﬁohgh?)i( tlhlomorpholmyl or

1 gadeycpthqugmp—f@@n wWhpgeipyppid I-Tet is optlonally substituted with
G a41ky bxmonglsr@@ims@ _ARyKYA parfiular Het® represents

aI K se
SRR IomOER g isgaria HbHtHEd P iR Sea R o
5 @@e@tlmhmtuumd WRLC 1 @1k yRadykeyrbonyR or NG FREE €htalkyl-;
%FB 9&)‘?&&% nﬂ)%h%’hnﬁz represents hal o, acet yl ene or
Ar’ represents phenyl;
AP’ represents phenyl; or
Ar° represents phenyl optionally substituted with nitro.

A further interesting group of compounds consists of those compounds of formula (I) .

wherein one or more of the following restrictions apply :
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R3 represents hydrogen or cyano; R4 represents
Ar 4- Cl_4al kyl oxy-, Cl1_4al kyl oxy- or Cl_4al kyl oxy

wenpshst4ut ed wWith one or where possi ble two or PODER2005/056609

substituents selected fromSHetZ, NR7R8, hydroxy and
Cl_4al kyl oxy- Cl_4al kyl oxy-; 10 R7 represents hydrogen
or Cl 4alkyl; R8 represents Cl_4al kyl substituted with
NR25R26 or  Cl. 4al kyl sul fonyl; R12 repr esents hydrogen
GrrefStsehts NHl| Y repre@ntsefh eallylt, 14018y SNRT ‘oG y4alkyl-,

C1 I ca )t i®n ab
pheﬁé‘ En(lesljgk@gg@%q%s]g pe e(gle%it gyﬁ%rggg'ecqugcéﬁq q o
@llﬁl?‘lﬂa@rcﬁo tAeF with the 15 carbon atomto
wlr esreht@o ar ©-at Eaﬁﬂ@}hed(zfr%géeﬁts%lﬁ@b’lfdrﬂﬁbgﬁlkyl Rz\?&h
re r S represents rogen en
: éﬁégﬂlkcém@ r¢1t26 ¥k her Wlpt h the car/bongat omto
Nllre;ireseiiteyydmgeradntlﬂﬂm répresen® haR), eydbmadriidt. R25,

R Rl B o A CIRERIEDA L RGRSE INED

2 b&n-galkylGyitubstihigdytith ¢rstop whemmehkéwmog) groreisubylituents

pl PesIaFdd Wdm 1P mzﬂthr HFO% ana t'sl Qamar Q;tya yl&(y-
ql1- droxo;hronor

B Feremsanio Y gen b r@[MMPt FeRgsenty lyrﬂé&ﬁ%‘g?tﬁamw@rm”wﬁ or
Nm@mkﬁéu%ﬂb’liyl Ar4 and Ar5 represents phenyl; Aré

e%gn lapdw e%(l Orr%g Alf(’\g I%yre st | tug eqfony{ h nlet ro.
conﬁonﬂibbéomcalﬂaonyﬂlﬂpaoml;y &whmtetﬁdr w.1t){ phemépr esents -0-;

Rt 7 16 e
KO R el S L 0 i

wheFaibpn atgm torvghyehs tRgped from p Cagycloglhvhr -
Rﬁbe e@@it@@pmusjl eid R%?rreprb@n(slwydydgeﬁ @ihBn R}@andfléfbf&éle fig8ther

&ré;f%ﬁar%%n Reo WhichnBEIk sl from e Crslgliok

e R&S, R”Rindi R £hahdndspendenty oepoesebir tomioggen or Gﬂﬁtdleylcarbonyl
Q@'Q&:ﬁtsoj b(?}grlr@"'hl%xglhﬁ l‘gﬁglp ?é esBts | 'pg) EP#& \/\,ﬁ é)eﬁ!}

ose COfT'pO or mul rel n
| s prepholingil, guemphplkiny or hdrdioxetmomernheling whereinsaid Het” is

t NOBti SN Qutbscisutet wft@cm,dnaylé)lQcaw@ﬁylarrwws@]galkyl

%6 of th%@%5 gture o{ 1 @?&J
@Fo‘gflﬂpf“ﬁﬁff/l’ 6%%589 s PE?“Y OPH YéB‘?r%&Hﬁ‘b%”tBP‘tm

formula (1) wherein R4 represents Cl_4al kyl oxy

substituted with hydroxy and one substituent selected

from NR7R8 or Het2-; - those conpounds of fornmula (1)
M@fépwlﬂzmw dhgempends ere: met hyl and R8 represent s

Cl 4a| I ]lci% @%ﬁﬁhl'ﬁé}éwhe@@@z%presmts -O-;
|'su

c1 s ws% |0832§J Wﬁ%mr orepigtents&irakyky| - in

patrtose:wrﬂpsomhsnsfefonﬁmp oD nderedd —XT- qepmd;eats(—lNR‘\}mﬁrmﬁcxﬂHr -NH-; .

L S L RGN AL of RE I )gﬁ%eﬁﬁ&s pg@&%&%?s ~NR™-Caalkyl, in
Clpararnr:;ly:rshh(ly Gt 2ahyl4al kyl - or Hetll-CL_4al kyl -

L h%@e HBSSF SFmAIRT T WiRrid R WiRIo8, Rhides &r BreRbEsent

| er i d
p hose 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;
- those compounds of formula (I) wherein R* is at position 7 of the structure of

formula (I).
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1, 1- di oxot hi onor phol i nyl or piperazinyl and said Het2
is optionally substituted with 10 one or where

w@omsiobl4e7 t W0 or nore substituents sel ected frpOI/EP2005/056609

NR39R40, am nocarbonyl, nemno- or

di (Cl_4al kyl ) am nocar bonyl or C1.4al kyl sul fonyl; in
particul ar those conpounds of formula (1) wherein Het2
represent piperidinyl or plpera2|nyl and said Het2 is

o pthosmedryousddst fiormble dD)witeteinRé rapreswhte Ce«glodax hubstitneed with

t 7 R40
or h%dggg}?%rg]@? shbdRin® sé&!t&ﬂtr@rq NE'RTHNES

nono- % 4a| kyl') am nocar boxﬂ@l
or those %nm@mémfffaﬁwla <Drwh§rerl® trﬁ‘é'rydg%a%er pethyl eid R ygpresents
pr E9B1dtarbBVRIT |, ORy L NeRRR>S ubgdlklsighyl-S, AlkyPosi ti on

h d
anff raifya‘fa?%%ﬁ‘wo A5t o R SO e e Sefipqunds of
hafa@mahdT) whatiniss hydroges or ndueyl Rﬁd Rﬁb&pmst:nts nt is at

th?‘éﬁ]}ﬂtogg}b%nﬁ'a 4§1Q§103€R2ﬁ2“5 bseﬁl&fl 8 n%ﬁébﬁw tdr‘%ﬂet“ T alkyl-

struc T mul
suBws¢ earepruniisoffiormelai® |\"6er31'1 Het’ ﬁ@fF&n%MBg’ldltlﬂe nt

r eﬂ’ﬂﬁﬁ@iﬂtﬁoﬂwgﬂh‘aﬁﬁﬂ &@ldaﬁizﬁly@a&h éa$d HEt 1§’(§iﬁ1|0hhlﬁnsufost1tuted with

the R2 substit represents_hal o and Pasi tion
500 g1 F03S BOtSHG PRUOTS Susrgais SERTRY ST R Ry

s u biginot areoiiyl ahomsur i (Gmafk}cb)‘anhﬂm afbon ylcdri@ aaldzjzlsﬁlocmml iA

é%rg%@ TtESse c%%%#ﬁ‘ f%mflﬁé f[%l\vgérr%gﬁt félgt ﬁi)??{lelﬁ%lpemdmyl or

sever
pr pipexsgiayl wmmiﬂst iswtionallytsubstisuted witheae on where passiblefwo or

or %Pé &b%ﬁéﬂ@E&Hctél‘f‘f?'orﬁ?ﬁﬁ"lk“geﬂmnf)&&bdn%tn?d?l%eof n the
| owi ng.references; "Heteroc Conpounds” -

Vofil@ma{lﬁé)na{n&’)‘)%rb%yll 05 64- 4ﬁ5§é‘8¥0§9’l| ni di nes, Wley -

Interscience ; Chem Pharm Bul | ., Vol 41(2) 30

2-3 9 )

b riE 8 iyt RGBS BB in dajion 27 e
Basubstfuehtrepesity h}pilrcpg@n or iaalpaml iscalpesitign &l thedt” substituent
%?&%91%5‘ ﬂ§lo%g id zﬁ g%ﬁuﬁ?ﬁ) ??P Pgutaéfﬁ P %o&h&h%ﬁ@theﬁ“

presents - relna erred

HHGH RS petitieny #fithg swture% %mwé%b umﬂ@m%tw@l)g ieeXal |y
Elﬂﬁﬁ@l'éﬁﬂs ﬁﬁp&ttﬁ)ht?i’ Nnoe R QlIBshfm@nﬂﬁ’é}Q%bnts hydro(gen or halo and is at

RadiaL Xﬁwﬁimlé el rebresmta bl and 3L paitiort et & ufiuwent is

acpaditin@® ahd R OsupstBuent tah posjtidyehaftthe stratire of formula (I).
respectively. WD 2006/ 061417 PCT/ EP2005/ 056609 28
Coupling of the latter with suit-able substituted
anilines (Ill1") under standard conditions, for

Tli@ﬂ&hﬁoﬁlhk bf @tk ihVendioR Eélp@d"}ﬁ]e atd By @é@‘&&ﬁ’l standard synthetic

erature rlang?ﬂg,}‘ mkﬂ@ 8’ﬁ r|n described
P{?F SEHCAHBORIR dratee de #l"(ﬂ IC(@EW&‘FE apgl describe
Sahiesancd inthe follbvﬂngyeferéncelsR}Ietﬁo@Ichc ClompOufidé? X2ARR. 2D part4)
E™61-30MFused pyrimidines, Wiley — Interscience ; Chem. Pharm. Bull., Vol 41(2)
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
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.
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ON)- + Nj_JR ~O1 ~N(IIl) (I11) o/ N3 (1) V
= hydrogen or a protective group such as for exanple,

woredoapbar bonyl , t-butyl, nethyl, ethyl, benzpdT/8P2005/056609

trialkylsilyl groups 5 X2, 2R and R2 are defined as

for the conmpounds of fornmula (1) Deprotection of the
internmedi ates of fornmula (1V') as described in

Protective Groups in Organic Synthesis by T. W

Cogding oditiee [RterGriM suible sultditithtediartilimas (111D 98defr slahdand dotd;tions,
for Bam %Qléﬂgécglg@gx%h ﬁl%ﬁ?f@ﬁ%{&ﬂ%b&ﬂa&?émﬂéﬁﬁg f&‘ﬂ?40 100°C

nacroc are used ting
B, fupnishhige infermedintescapppaupes ﬁ‘IVr?a(ISclw?ﬁpBunds of
the present invention. 10 (Schene 2 - wherein Vis
defined as herei nbefore) scheebenme 2a V O O,WXZ \R2
HO~Y~X~R2 Y XR2 HN~ R1L HN' "-"RLl / HN' ~' ~3RL

00 ¥ (~ Ol yONO'ON (1) V = hydrog noa
protegtive élr oup sbch gs@fp{ Exanpl e, ﬁ QW;LN
t-butml, et hyY’, | or _LLha| kng;lI

gr oup R2 ang\, gied as for the ( Moufids
of f09nula'\(l In brief, i.d macrocycl i c ~qofl .
formula (1) 4&Fe denet hyl at using art known 15
condi tions such as for exan‘pl e provided in Schenes 3&4
her ei pbel ow, fol|owed b alkl}{latlon wi th an

AP PHl5EeR Pt PIPIRG EOURYY Sé%r ek PPPIG stiyicab s Ehytarpthyh ethyl
éé%lr@ trplkylseyl€rHBT t er . WO 2006/ 061417

PETRERROBS e d6modas faghaempeunds ¢ffermilartBt hyl at i on.

%Q%@fé@tlgh O&thgnﬁerﬁieéfla’t)es idf ?omfﬁla WJ%S @%oﬂbwﬁ Igrij?ecﬂve (fwmps in

Drariy Synthecis by T Wefdragns ahd Chido Ben B0 2o L1 follerved by ring

&N%ﬁr? ub@s$ lehes?h@td; maﬁfopﬂgﬁe m@crs@raﬁt Ed)rﬁﬁ&nﬂ@_(ﬂ)‘ﬂ@at Gre used
unt i C O eti.on

m PR m xture .
Sracering SBeetng® By Syhebint ai inal pympEfigh e B gt ivention.
(Schemp A urvaekran tVois defiredmathereinbEfwe)ri xt ure was filtered
and the yell ow precipitation was re-dissolved in
DCM MeCH (9:1) with sqpR F¥KIOOH and purified over
SI\} ica gel filter (eluens:

o /X /\,RZ |.|0\Y/x'4‘\,/\,|]l=12 Y X2 /\,Rz
Y HN)\’\FU HNT NR! / HNJ\’\R1
o 3 HO. SN —_— fo) SN

) av,) \ J - J
0 N 0 NT @

V= hydrogeh or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl, benzyl or
trialkylsilyl groups
Xz, R! and R? are defined as for the compounds of formula ()

In brief, said macrocyclic compounds of formula (1) are demethylated using art known
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.
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10 DCM MeOH 9.5/0.5). The pure fractions were
coll ected, evaporated and co-evaporated wth toluene

wo ooogiogipure 2 (yield: 70 %9 . Quinazoline PCT/EP2005/056609

denet hyl ation. Schenme 4: 222 2 R2 HN H1 HN o KI,
DMVA, N2 p ~Nf HBr 48%in H0 X~p NHO X N 2 15 To
a stirred suspension of 1 (1 equiv) and KI (10 equi V)

i.n. DVA %in H2O while bubbling N2
bﬂlnf}?f’ H‘CY‘\%@C&’M The mixture was rapidly

heated to 130 C and stirred at this tenperature until
conpletion ( 2h). The regaction 20 m xture was,2l | oned
to cool to 7Q Cidnd_pefired onto ice/H2 The
mxture was 'filter thhe yel | gw pr ati on was
re-di ssol ved! BH (RBasb)po c%ncent ated and
co- evapor at ed ol ueng;;, Gst al m from
2- pr opanol é ﬂbure 2 (yield pod2s= ;J’é lo). WO
2006/ 061417 PCT/ EP2 2005/ 056609 30 Qui nazoline
al kyl ation. Schénme 5 ~}{2 RZ 2 ~ R2 Y r HNf HN R
ORlDIAD PhP THE ~ HOI f N~ROH r.t RO

) 3 wherein R represents Ar4-Cl 4al
élstlargfi Léyqpﬁnfd?n Rf 1 ebpaieh L4C1dY canividyandNass OH0(d &quls) in DMF,
Wai he@ie@ uflerhiefoivave %ﬁlhdﬂl@lsttm40‘f Cripfie c@xﬁpletmﬁ @®nhiutes). The

sel ect ed fromh dro .C1 4al .
R R e A 0] Lo it Bpe M s gher puged onto
Re vemier. RBe anigturel efas rfdtérealsalfdothet}hﬁoqurp@plmﬂ&noxﬁlasf @rdizdobved in
bbUI by @q:)]q{ll gglga Ell-lt\?g)tﬁ-f glq ified dvgﬂ gg%ﬁz%eq T l§r (eluens:
mﬁ 9i5- i)HE e mlm\rﬁra@tzowmrv):ﬁmedémar ceeevaporated
e«nﬁ t8106neth XiveRre @ &yigitli T Y. at  room tenperature for
mn. The reaction m xture was concentrated under
reduced pr essur.e, and the crude product was
9 Qlipe aighYchpmed | e to afford pure 3.

KI,DMAN2 o
["‘\
| N HBrag%inHo L A

To a stirred suspension of 1 (1 equiv) and KI (10 equiv) in DMA, was added HBr (48
% in H,O) 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
mixture was allowed to cool to 70° C and poured onto ice/H,O/NHj3. 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 %).
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For those conpounds of fornula (3) wherein R1L or R2
represent acetylene the followng 15 synthesis schene

w@ Smkbeee1B) is generally applied. In brief, theCT/EP2005/056609

hal ogenated form of the caémpounds of forrmula (3) is
acetylated using trinmethylsilylacetyl ene foll owed by
deprotection of the acetylene group to yield the

pou engral romula (5). Incorporation of
ﬁumayz‘.’c‘??ca"?r‘ﬂatg‘%yg Hﬁ%??re 6 YX2 DHNB OR 01 N~ 3
Pd(Ph3P)2Clz Cul H 754C I1-1X2 HNKO ~.- HNO

M' HOS RO aM F4 20 wherei i ned as
in Scheme 5 herki nbgf V\D 2006/ 06 7%
PCT/ EP2005/ 056609 R ol utiNon~&f1 3 (1
equiv) in pyrrﬁm a&gﬁj&
bi s(tri phenyl né) paI | &M Iﬁi)ﬁ rL;,Jde (20 nol %
foll owed by Cu (cat) The reactio m X flure was
heated to 75C and % ri met hyl sil yl acetyl ene (2.5 equiv)
was adbkedn R repleentiAR O fabky WaTs alkli- 6riReepratntst ) i#kyl substituted
t e rrpe r atthugne owitere [possible twoma mibrie upstingsts e:i;stedmnaﬂyﬂlpxy halo,

npl eEealBylanyd Cwalsylomdh afkylote MR ton Hetighr' det o end B ang
of ceI Aetigedzgm fpr thpppapprnist PgmylpDdesginledse- The resi due

was re-dissolved in Et OAc and was partitioned between
wat er anic_|

T5 R TrBl SrdBh S (s BRI AL B AEM) it PR Pudcaime

wawv) inrlgalf, dALALR (Zrequi) PN adcrlf:dai:epwc amd the ngwiarawgshstirreftat

Y6bin Eetﬁ?ﬂérzftﬁxletf&r (ﬁﬂmmt Iiﬁe [&8hidh I‘P@éure"é@i% gikeirkBd under reduced

acetonitrile t by DCM a e filtrate was

@fﬁs%ﬁt%tﬂwm‘éﬁ %}Pfheﬁt §as rr@uwtedé&m a'eﬁﬁ%mwl%\wf&a@ epigs>:
K2C03 (sat.) in MeOH (1:1) were stirred at room

f h a1 , '
EERRENS ot i ot et SR o RO rePresetiabe e thpfgtlowine
senthiésssssohemel (ScheDER) 'mrmnml_éﬁqnpliw'it In bvixtf ethe hdllogemategning of the
B@Egunv(\l@%f ﬂ&nﬁ%ﬁgf i@ta@g lagd'lﬁglg(tm% s&?ﬁgetgl%ﬁ]&f’dglto(v@& %9

I vaccC u e Was
éepremtleh@fdhe@@gﬂ@mgmm toryagld ﬁ@émmwg@w faﬂﬂeha @)

pure 5. A particular group of conmpounds are those

aERrRES FfacdiOeAdRidtB)schbigs 61 N R

!
! HM Br

Bl
R 0N N-'JJ 3
PPh,PLLCI
O Cul
N }Bli— , 79 0C
H |

wherein R is defined as in Scheme 5 hereinbefore
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represents Cl_4al kyl substituted with NR7R8 or Het2
wherein said Het2 is attached to the 20 renmni nder of

wo b@ecowi4eTul e t hrough the nitrogen atom Sai d POIYEP20EE56609

of general fornula (7) are3generally made according to
synthesis schenme 7 departing fromthe internediate
conpounds of general fornmula (2). Schene 7 25 2 R1 R2

R2 +-x1 Y" -x211 Y _-x2r f HNR O PC Ph, P. THF
To H\a Ristifre#iN seluti?m of ""3"“(OH. equi®) - Nu' j pyRREiMd, WAs O added

S8 R Ml i ot Ty 5 e . e
scttmﬁtltrw@s h@fﬁecwcn *Eread tmm@tnh @ﬂa@tﬂﬁnq@ Srpuen was added.

Tﬁhﬁﬁn)@{u% \adst stielee @t fkﬁ@t&h@eﬂ@lr@ ruﬁﬁmls Qed&ﬁ@ﬁ Qiab e§s@hﬁiau complete
het er 0 e CO

sfvaﬁ ’Eercjdﬁl ‘@E%S}O& gadt %%@b (E)ga%;fgtrate fo Hglness The

feCIanERAD %dl@ﬁﬁﬁﬂgn E3QAT and wat ipattiéidnealisqpe s Bo® Aaf aridl Wdter. The

foqﬁ%l}\@d O@Elﬁ agiﬁl%m/ére(‘ gé)lgcgﬁt?%/tsxi &&%ﬁgﬁzﬁ%?l—f and the es1due was

mecmv BM\?G e aeptenitrile overnightir ke wassthen |fﬂie ,alne resin was

MR WRIPRERIHAR fofbwEP bITDEM Hie theAfifateONadEonlcEiBatddBR afford
oncentrated under vaccuo, and the crude product was

riturated fromacetonitrile to 5 afford pure 6. To a
stirred suspension of 6 (1 equiv), in acetonitrile was

dded ! h j
CHHF Y, T35 £ T, ABNT AL g o rom
immmtu;e \f@rsl hawrEreacitondnihe way a«mgn.tratechmdeh ecdorestressure,
quéi'&ﬁe \\O@ssret (IthIOWeatlﬁ %éM%H%B&F{NhBIVl’EﬁeII The %%aﬁfcf Hale was

ternatlveq\;tot e above, and In partlcu ar
f

%e@aratqﬁlogee% Orbiandy porcspiEipc Upder Vagfier dit reridue was purified

&thedBY KMhmﬂQhﬁﬁlyawg:‘raﬁhyrdrh@\fer&qihaid HPILE to ¥fférd popd.oOxy-,

sai d conpounds are nade using a nucleophilic addition
reacti on departing fromthe oxirane analog 3 15
ASpdrterdar8roSp hé nepngpopndsx 2reRbRseRcamMpouHdblof flRrmidd (3) wherein R

}35}%%&'1& C'lf‘aq’@l gd)stituted with NR'R® or Het? wherein said Het? is attached to the
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
e I T
| HN R!  DIAD, PhyP, THF f HI:]R1 f HN &t
© l ‘j ot 0 SN RIRONH,RT © NS
HO N Br‘/\/‘\) r NJ‘J RB”FTTMO L N’;J
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®

for the compounds of formula (I) hereinbefore.
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N~ reflex, | h RE N3 R7T OH 8 20 Wierein R7 and R8
are defined as for the conpounds of formula (1), or R7

wanaheBi4iaken together with the nitrogen at onPCDERWEOE6609

they are attached froma heéterocycle wherein said
heterocycle is defined as Het2 for the conpounds of
formula (I) hereinbefore. To a stirred suspension of
3" (1 equiv), in 2-propanol was added the am ne (20
ét"qu avtirr@b saswtnsine off X L(ﬂeeqvas) sbriomoprbpat al@hGl f@r equiv) and
t ;

ﬁylpﬂ-&?)higlt@g? équv&rl%l Kz %92 p(gngl.u@? wa@rb?ide& IEﬁ;"o w1se and the
wrerlee n\@ée%@dyatorooeaeé@mwawmﬁoro AR Bin. r?amer@f:uw emxture was
E&tdemm uh&¢rt\ReEucS 8@ Shd BruB®YréudElvas FRMraRRl REM! REMBfrile to

removing any remaining protecting group(s);

9@“ $61417 PCT/ EP2005/ 056609 33 (ii) converting a
conpound of formula (I) or a protected form t her eof

ll“g At e]:eilr'éélét%;%giﬂl I%?;gp(g%ﬁglé/ 1] agetn}illtr%e (wzgs 2 deq{athgra%lge gﬁ) equiv)

@mq ther mixtyre oras stiged brapm t@errremrturp rqvgm@gml“m thection mixture was

%&tctemrﬁe& ﬂﬁ&&f\%&db A e Bfud@ ppRu¥ebhEs BiuAkOFIRURGoRirile to
formula (1) or a protected 5 formthereof; (iv)

é@ﬁ%@W%? g a N-oxide, a salt, a quaternary amne or a
sol vate of a conpound of fornula (I') or a protected

A?{e{n O&g % {he a%feh & ﬁ’lmtg&ﬂar %r tﬁgge%hlgo&llcho? 'fo ula g )

svarstem e &‘ua@lbrlnamytyaﬁfuﬁ@ebrubautg@ldwatlehwow,cS@rﬁmmmumds are
ilrgidé 9§1H§'5§u&1&%}>h‘i’ﬁc zﬁidﬁfdﬂtrg&ttl%ﬂ dE}?Eﬁﬂ?lé 60 oyhﬂitne analog 3’
t her _N- oxi a pharmaceutically acceptable
FBESh salt a quaternary amine or a solvate of a
compound of forrmula (1) or a protected formthereof;
(vi) where the conpound of far a (1) is obtained as
a mxture of (R) and (S) e%%ﬁﬂgéners resol ving the
m xture to obtain the desired enantioner. 15 Conpounds
of formula (1), N-oxiedes, addition salts, qugternahﬁ
am nes and ,sme m cal isoneric forne»rﬁ an
be convertEd into her conpounds accprdin he
i nvention Usi ng™procedur es known in thecg
will be ap i d B¥kstneseoskilled int rti t hat

inth ¢hescrrb§ﬂ—gbo o j
groupe”of 1nternmnediate fLﬁﬂ & may ed to be
bl ocked by p@fotecting groups. Fun€t i onal gr oupé§,
whi ch erepge3|rable to protect, include hydroxy, am no
Nrherein B and Rbass defined anfoy the comppundsyof formdagD e R| ‘ﬁ’@ Rg‘F‘fﬁEr [pgetifepyith the
hiyrelen Xtym torvalict ehey iré aradhkd/fr@n 4 helerogycRUbErein fa@l IGterocycle is defined as Het”
% ﬁé ’”gf¥¢§ﬁyt %Ex(mxtert but yl di phenyl silyl or

et jt enzyl and tetrahydropyranyl .
SU|tabIe protecting groups for am no include

trera supiebshigper&ah BPBY {1 equiv), in 2-propanol was added the amine (20 equiv)

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 :

(i) removing any remaining protecting group(s);
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or benzyl oxycarbonyl. Suitable protecting groups for
carboxylic acid include C(1.6)al kyl or benzyl esters.

w@000sle14pr ot ecti on and deprotection of functi oPel/EP2005/056609

groups nmay take place beforg or after a reaction

step. Additionally, the N-atons in conpounds of

formula (I) can be nethylated by art 35 known net hods

using CH3-1 in a suitable solvent such as, for exanple

Zipoopation e compeindalf yehtal a1l por a)procbicmdtfayﬂ therewé imtal e further

0 ,The conpounds of

Cgr?lggén%l 3]#%&1%1113%2 EIP%QI%{)%%%&@%? (Jj o5 o each n’gt her

f(mb ¢anneriggarcomprieswf formele dloes pmteﬁmf@nnéhmofgnt@@d\f oxide, a

transh Q{uﬁi@%ﬂa?ﬁarﬁfne‘é!@ L GHIVER TR 2 BYR rﬁﬁof%ﬁnuwﬁ%f QP&%cted

hereinafter. 5 The conpounds of for may al so

be fe@hbherEpEd to the corresponding N-OXI de forrrs

I(m &dalrouemgg arz\f oklaevxnsap{ @@ﬂﬂéﬂlﬁ? ahfifie GrINORVatd ¢”tga @)mpound of
ri va nitro nto
SRuT Y ¢ GRRERe D pelsdn i b Bl o BRI opg protected

»reﬁ@mmgrebhe startlng rmterlal of fornula (1) vvlth 3

g@'?:‘éﬂ‘)’érﬁﬁ% a NRDGAY LSt fa i‘&rhfde o b 36l ah oma) g&md of

propridte organi c or er oxi rlate
@ e prRicgied felérrrfiﬂe@ intq @qﬂéﬁ‘rf I‘ésw%wephaﬁwpb
peﬁ biBle AAlitidhisaliR GakteDaryemiing oPd kaldt06f fBdrApound of formula
X|des m per oxi de, potassi um per oxi de;
6385?P5F%m%ﬂ@gﬁﬁ%xﬁgrOXIdeS My conprise peroxy
z(m) whers tichcoapoufid of foxanial(B,is bietaned ecamiaperaddXR) adaS) d
E@Ju%n%%%&dlwgﬁ% mialE GG ah Qﬁd&@sﬂé&é&nﬁﬁﬂn& €. g
or obenzenec oper oxol ¢ aci d, peroxoal kanoi c
aC|ds e.g. peroxoacetic acid, alkyl hydroperoxides,

@oﬂapohan)fbnﬁlM&j (9, mabsapabﬂ Qddifbh Eaaial Qualépn 9 @ik andr e,

or ‘e e wer _al kano et hanol and

tsi?éeOFF%’élcaIH%?%m %HP%@‘ﬁ’éeOf %ané’e QOBVHE*ﬁé%OIf\é‘{”EﬁH gempguns

2edvudiag anthe ibehtoensiteprobydikssdabtyans theartg .

di chl oronet hane, and m xtures of such solvents. Pure

stereochem cally isoneric forns of the conpounds of

flowiLbeaappreciated byotbossiikilledan thezagt thet in ke prpgsisses slescapedabove

%é fulﬁ&?dﬂal g&@gse&mﬁt%ﬁned;&te%&ﬁ{a&ﬁﬂ@ by Y B%HeHRXAbE Brotecting
by physical nethods such as fractional

&9Y¥Bal | i zati on and chromat ographi ¢ techni ques, e.g.

counter - current di stribution, liquid chronatography

_ d the
eI Rl wRR TS hestia e SEPRRED e oY, frpihedon
»wagboxyim aich Sanatde proatesting grovas froiydtogrincRudedrialkylsilyl groups

g d_& gﬂéhﬁi%'tﬂ Ysil F@éf%%tgldlgﬂaﬁyi'éﬂﬁ r%ﬂhﬂhﬂ@ﬂ%?’%@ﬁ‘fylﬁmj

i cat’i on

é$tr agqopqugy%Swﬁa@@eE}'g}eégng g@ppsefpaﬁ@m@ include teI't -butyloxycarbonyl
@&r @éﬁz@m?tﬁsdmn Swablepeotsemareabipd fcapdx§li€adid intRidB TSy alkyl

g ractional crystallization or chronatographic

LORYLEREES . g. counter current distribution, Iiquid
chromat ography and the like nmethods. Enantiomers can
[

e Pt R e Ao R ake B before or afer o
rf@@@PWtﬁ@ agents such as, for exanple, chiral acids,
to mxtures of diastereomeric salts

Additionally, the N-atoms in compounds of formula (I) can be methylated by art-
known methods using CH3-1 in a suitable solvent such as, for example 2-propanone,

tetrahydrofuran or dimethylformamide..
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or conpounds; then physically separating said m xtures
of diastereoneric salts or conpounds by, for exanple,

wo ea@ebsamal rystallization or chromat ographi ¢ PCT/EP2005/056609

techni ques, e.g. liquid cl3#omatography and the |ike
nmet hods; and finally converting said separated 35

di astereoneric salts or conpounds into the
correspondi ng enantioners. Pure stereochemcally

iThe empourfds bfrformala @) < abve telebavared iito eacH dtRerfull@ving art-

i%gwg ?P&S@r&a&ﬂ f}ﬂ? %@ng(bpo é&rﬁ}cgr{ngggé FP %ngg/sgl?g Q)Qa%lrpdg’s are

mfatlomddlenm@tqral S, provi ded that the intervening
reactions occur stereospecifically. An alternative

manner of separati n%dphe enantioneric forns of the
doppempemnds ot fasmula- (b inay plpg beycrnverediohelsatesBoOndmeNpaide

IFbrensi foll Gking rﬁﬁtmmmwceduﬂ&s Rﬂrcbhfdﬂtlﬂg’ atri \andmtrogen into its
r ra statl ry
SORfRk S BoRreaOtdrtiney B erD Heltafed it e Eing the
stagtingenattiidmf ;ﬁnmmmjﬂ} wegh 3r;mnnyleﬁa@mem3dstdfqnabm1mhm or with an
?@ﬁ’f#@@ﬁﬁ BRANIE il err%ﬁﬁz OREBEpHA, orRHR. bAB eVomprise,
Aoy cxadple; Bedfogan Rerféﬂ@qa Ii sl oF ey %lkﬁ@r«‘élil%dme&mdeﬁmg

g6@WhntpetdXide) bbtassyurs bfﬂ%ﬁide aappréate orgéliﬁ@tiéroi&@bé by }z’orﬁf)rlse
t he E agnt co%ounds s been denonstr

PSR RERich 35 RL I e PR sL el i
$>amzlenet$rlfc1peroaﬁmmpidee EG-BhloAdbenzehyearbdptibkpicldsidiptronoalkanoic

taéa%%ag{ 85}0518‘&% {er na%fk@f’éfd? S@e?oy&&{ h@éaﬂw h!y}fl c%&fdea%qltable |

solvenss arsf for Rearepppvaierd bowea s! kta@@s e §Hagol andrﬁltﬁelnkeo ydro—
%%Shsﬂ@@)t&@nh RekdiRS, e.d. - lﬁﬁz[rfoh@ lHaﬁf ehdled RIrGM4EIndIE.g.
carci no el | 1ine SKOV3 't he squarmus carci norm
dighforpmef a‘)ﬁéfglld TGS 8 uckﬁg]\xﬁ“t%yt otoxicity assays
such as MTT 20 Accordingly, the present invention

vi des un [ :
@’?{% Srtreﬁgeu "CA y% g%egg% m{)sloef?li\?- H?p (mas ‘?}ﬁgﬁ‘fqgm oy tbg ,Obtamed
ﬂqu shecapplieatioarmf agnawd pr@qeémes; cla@memmeys ngybhesdperafedrbys
%ﬁ&s&%ﬂ" Ehettddl Wh%@XracWa?cx%@t‘aﬁfz%@Jnd‘ cﬂr&nﬁ'ﬁoér F‘ﬂﬁ& BB Rtiques,

reventi on . feration di ate
eigs@%%g cunrpR dés(sﬁbl&mdgmafl chr@mﬁﬂgaapéw)angﬁw Q@ t heir

pharmaceutically acceptabl e N oxi des addi tion salts,
uate ry amn nd th sf er eod
vt Rl omR PR Bl ek PR 6 i img s ATEE bfesent
ameom«m mgy tentaihen jasxremetiio ¢arbbh stemt elwe florcovkrnuhaliyhieomeric
%’rﬁg%@ﬁg 86&?9&% 294 LAd Frﬁé‘xﬂeﬁfﬁ?ﬁ@tcbﬂ) Be %t%n@@ls&é Uai)?ﬁéa\ﬁgn of
se

e at herosclerosis rest enosi s
aTtAmeVn PrecsAves-CReTiesAGPle, diasterepispiaprCay be Nﬁ’a’(ﬁf‘@\b)’d?hymcal
infeehdd stdhtas fﬁéuéﬂa@c@@ﬁnﬁum{soﬂm&ﬁﬁmg}ﬁ Hi® tdchiques, e.g. counter

f t I tl
TN G LR TR Al e
obtaet fiom provicdeidiures tyefirvedonoeitiog spd raemic mixtures with suitable

?&@@L&&&Bﬂs@ H R ﬁﬂ e%ﬁl Chll l;g:fcﬁdt q{nxﬁﬁgéqoftcﬁ?s?éﬁ@ﬂéﬂc salts

1 NC umans
OF e9mEOURds;|t qsnrmyslﬁ@limemr@tl@g & a@xturea of dingtergpmenic @éﬂs oy

%f)ﬁiﬁ&fﬂtd‘d% %P%b&trn;ﬂ’é RGP PN AGEL b HEmABglaPBic techniques,
nventl

ﬁqmd chromatography and the like methods; and finally converting said separated

diastereomeric salts or compounds into the corresponding enantiomers. Pure

stereochemically isomeric forms may also be obtained from the pure stereochemically
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WO 2006/ 061417 PCT/ EP2005/ 056609 36 Sai d net hod
conprising the systemc or topical adm nistration of

wa@nooehéracet i ve anmount of a conpound accordi ng POT/EP®05/056609

invention, to aninmals, incBsding hunmans. One skill ed
in the art will recognize that a therapeutically
effective amount of the EGFR inhibitors of the
present invention is the amobunt sufficient to induce

i ddEneic Gty df it @p&@rﬁatetheﬁﬁ&dl&eam dthrfhg hiteFiaRPreRided that the

t th the t f
{3 i o o B ASERRBEr,  7e Lhe e

the therapeutic formul ation, and the condition of the

t ' . | .

@ Aléﬂ{a{lv%gﬁﬁe? of Xeptaﬁ;f&r g {}&nt%men t%?@it @é g?ﬁlplé?lﬁldp ﬁf
peraiuls d) and lv@rla@@@ip%j@rvolsm%hqlaé cmon@tqgs%nhefr iogpagicular liquid
CRRLRRSAphy W GARGSS statinhily fh@sddet ermined on a case by
case by an attend| ng physi cian. 10 Cenerally, a
suitable dose is one that results in a concentration

Shmic g tHeGhidrhediatbs dmdl sta@ting e ribls@aissiih tlsd fegction pré@dures

R il A8 sV S BRiIn BT bl Radfbie o
pEatyiberprepiare dreseetdofg to pekinownipradeldeses: wi | | be

adm ni stered between 0.01 ng/ kg to 300 ng/ kg body

wei | Partlcul ar from10 15 ng/ kg to 100

tﬁfd%’ he £XPeTHRGIYR] BB PETeIRAHET, M@Wmﬂﬁbmtgrmiﬁct and anti-
\t@ﬁyur%uaty cfahe pRyertt as@piiask fas been tde@sAstieddindRrdin enzymatic

e o N
d&dcon tbe Gal’dénfesb harhidy s1eh as fariexainple Iphal snaetSREA| In an

B LA (R o RRRALALy Wi, REAREHM 65 45350

m@ntbﬁré@frcamlwcn@@rle@s,dn pagicelar inthe gvagian cagepaoma cell line SKOV3

iafd tHR sh@4rfoustdafrikPP@UN e 2f31 dsRighd Iholh)cytso:déify 4686)s such
ab are also useful to mark or identify the Kinase

@ wWithin the receptor tyrosine kinase receptors.
To this purpose, the conpounds of the present

'A%‘éc? lﬁggﬂ t}?e%}ei%ﬁt n@%lﬁ{oh%%vg&é“s tRé‘EJdlﬁEm‘%ﬁ ndé oib%mﬁﬁﬁ 'rgﬁ%hﬁ‘ Hheir

@bm@gq:léwblj/y M@ptablp éﬁmm atitbthns@ﬂt@,@@tenmamms ang¥
's@?e%ﬁl?éﬁlbﬂﬁ/ kéhehd Rens Rﬁl%@élﬁmqﬁeﬁﬁ MRRSSAr G IR GH B Sreatment or

avin radi oact i
ngd%t?f@ reel ?Bfﬂthﬁ%faﬂm Bre el gheret J?heﬁempevnqs Q5 gmula () and
cleighiantkscetigoal lp gc@lptdb&aa?g-tond@ﬂaddmbﬁlsailtsoquaw‘miﬂyIahiimemand the

ds

SR Pl i Rl il R ARG e L0 R, SRR e
a@mngwwcﬂwcnmm any conpound of for mula (1)
containing a hal ogen atomis prone for radiol abelling
g; repl aci ng the hal ogen at om b%/oota sui tabl e isotope.

ST LT AN SHER COBBPUBIS atcoprins foghe Hiventinase g%ms'fléﬂy useful
afeditiRedcierssid, etedoss, cand@r addldidbeticdmblicaidbhd e. gl@tinopathy.
radi oacti ve broni des, e.g. 75Br, 76Br, 77Br and 82Br,
and radi oactive fluorides, e.g. 18F. The introduction
&f viawrddheostdity vethh abimgeimdanorordiag tdothe revehionye dndtljod3d teeating

i f.
e B er B A B Al Xclend %iés@?gﬁﬂé‘n@&%c& s bftided,
ng@@t@@fi eRERpLisHY admyniglering fhan zgmppl)m need o such treatment, for

example, a mammal including humans, suffering from a cell proliferative disorder, a

therapeutically effective amount of a compound according to the present invention.
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WD 2006/ 061417 PCT/ EP2005/ 056609 37 Anot her
interesting formof radiolabelling is by substituting

wa@2@anban7 atom by a 11C atom or the substit ut POTERI008056609

hydrogen atom by a tritiumdatom Hence, said
radi ol abel | ed conpounds of formula (lI) can be used in

a process of specifically marking receptor sites in

bi ol ogi cal naterial. Said process conprises the 5
Suarjpsetbdd ¢Eprisag the aysednhic rmgt@mabmbmmrsdamn dfoamaffeatiyd Jmount

()P L c&qpﬁdﬂdsa"c%r f n‘lesi ernﬁGh Cﬂ) %’1% 1€ g‘t ntso One skllled
bi ol 0og nmat er Su sequent etectlin

dihe artondl reqagiize Hiat ﬁéhﬂrfmea@@ Iy effectdtepmmat of the EG mhlbltors
Rk tlﬁrpa@skht\&ﬁbeﬁubﬁ & HO aﬁ@umgffa,ﬁeﬁat t@h@h&dhwgltdwﬁ hﬁqml@)ry effect

In this f.orm of elln t he nat
SBOHAERES rhehnh Setes direnyi doRemame i e, s pf by neoplasia,
(et ondet@ationlof the cadiphuralrie tiecthérapedic ibinulatombhgd the condition of

PENRRFE el o A STER ROEE it O Fbp ik A0F, |
thesapefie agenbion :trﬁmnamﬂl p@@lrfpmgé@s disordpnsigh poatheiostlerofis,

$dsabosis hﬁ»@&é?@&s whlﬂb@d&éx%ﬁéd‘(% a &REBY hy&r@tﬁsat@ﬁkﬁng physician.
nucleic acids: facilitates their sttructural

deterni nati on at the atomc level. - Metabolic studies
&cpérally,iangithile dbgeds emsthdt BRLS i0h comep@ativisofItiedBGER inhibitor at

e e AR fic IR ELOETE L 2R B SR o
Eom‘b@um@ﬁmeaamrg icanceMyateons /A m;menu ip ueed oft tmasncré lifrely will be

3]
SRR LO 001 ST 0PRSS 1
pekestod 00 é@ﬂ/]ﬁ%\’%‘iy gl gt aess 9tgARe Ve dis aRgus agewRs M3y jvary on a
Chgebyassalasis. T ehes@fietoabef et Mottt uadLaccording to the

adm ni stere riat osi tjon.to. an.

e sk aronashy SR SRt B SER o iR Pt nélin below.,

saitbtepidemadestick feniubdions im gripargibyknbeo iproagdess usng well

]%gﬁllﬁ oton Em ssion Conputerized

o%lg?lgdp eg&l%@% 0SI Jt1r on Em ssion Tonography

(PET) and the Ilike. In this manner the distribution

t 0 BuketoPeetri Kih afeéfe@ C(gp§él’éct1$it§' S %@m Laﬂhirbitbrstd i b@fﬂ‘dounds of

n and organs_cont ai saj
Srrol ahgs SEhoe S, a B9 WaT P ity e etith i BB domain
neethir maedcdp&]reymahe\kmasél' mCSptm'soCBsﬂmopunpmzag thegcamtipounds of the

fegém 19')' ?Iqan dlbgt@ge lcl:ltgél‘i’ngl ;{aﬁtgdu?alr eéegﬁginﬁopﬁﬁhll?)ﬂ of fcompletely

rmula e em
pa@|0®a@pﬂev@tomn1ﬁomdmale§@16c@héhqnt gadeact vy 4sqtopes. t Fsamples of

Mi&efiHe mﬁeme@&érﬁpbunag aﬂerihas@fcoﬁpéwds lﬂﬁvlngaﬂ@% ond Haﬁo which is a
e CO

present ] nvent es tpe use o

BRI 5OR° Db SRy BIATIGS, of HogHe: Rgrs Cortpaingy hving at least
orell baamm of teitiuiragahi ng any of the aforenentioned
Ce'dnepﬂa?rféuﬁa‘?r ng&i Vgongisgsgétgtrﬁésse &@ﬂoﬂ?@cgf fo%gglﬁt ' herein R1 is a
radieaqtive halogéns @tomef & pgdcipls, Iaey eom@ouIBBot’ feymadat (1) gontaining a

'hﬁlgééfjbtgﬂlt is We%r 'r§1161§€éﬂ1ﬁ§gy }%IME ¥ Shafbgen atoI;]n ny] a suitable

apeut | C urse vary
RIQPE C PHRblE mﬁgﬁaﬁadwwﬂ@p%teﬁ@s BRIPSSFATE r@eqaatweowdldph@ g. I,
&3e lé"‘md:"’domﬁhlbacane %fromidgﬁ d. g—‘C]SBf eliBr, 75Bfi ah®E’Br, and radioactive
rtICU ar r,or | I N trea
R AR L e T T W —r

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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38 would be fromO0.01 ng/kg to 300 ng/ kg body wei ght,
in particular from10 ng/kg to 100 ng/ kg body wei ght.

wa2omshbad? of treatnment may al so i ncl ude adm ni BCBEPI9G5/056609

the active ingredient on &regi men of between one and
four intakes per day. 5 Wile it is possible for the
active ingredient to be admnistered alone, it is
preferable to present it as a pharnaceuti cal
conpognbihenintefestiap dormgbfiradivtadelfing ssebt swbmanMg a)mrbon atom by a
LB on OB QG0 PRI RIABRAULIE BL o COIRR Bkl 1

present

' nVenHeRéb s&l@%ﬁ&l%ell\éﬁ E&n@o&ﬂ%ffﬁﬁﬁuta' (f)ﬂ!ah‘be %Q&ﬁﬁta%ﬁb&:ss of
carrjer or diluent. ier or diluent nust be

S%Fetf@a{ &B}aékmg Fecepiar %@ﬁ §bb18¥0gt9él mgteEal»Riq BPeSsHPPRPHTss the
elepest (&prauiwdbening rmtcsmrpbuﬁm@f foanplash)! (b adramiktdtig this

h f. :
el Pabfna R e B! £ EBheawel Ghosisgmgane
pmmsmme&owharqdmd:teﬂodisompmﬂki known in the art of
phar nﬂgtlégxafl%l %nna %un&&sirf‘ﬁibgi@a W%ta%%@ot@ﬁest KR s form of

descri Rem ngton's b
Ebalingibe aaturadly aBandant @gtomssofrhyéapgen \aERen g B piteagem § Hy 5°C and

@N}”Wﬂépla&&ﬂglth stasleeﬁmfeh af ihgsdRasrhertis (ZHF[hamtemﬁp ticald PN,
Faspech: 0@1? (Pn&e{b Manuf.actur 3& a ses:
5158 19 Bt SHAPIS SRR ESeHHOT W BeiRaLRRe

conpouhdprporativaé stablerisntapes adal ptdteins, sabbhydpates arslsnuclege acids

act | SrdAREER Lick 3y PR cf of B TBE | ALE XL @

W t arnmaceuti ca acce I'e carrier, which may

take a t@@hvaw@wxakmtmgrwﬁ ln@wéﬁdm{ig %ﬁomeurfdérlﬁb%erd with

pr epar gﬁblgqgomg red for adm nistration. These

phar mace conp03| tions are desir

bt olegisaf BrhaLs eoegnElo comiriss Sy kg ryeial shich has

atdivlogisilr @iginn anehnqmrtmuwr thipeern teferg o sisewe samples, plasma or

Bé@,ﬁﬁhﬁr %lut Qﬂg”tg LR a?‘st ss&algrrwgﬁp bl%ghed %ﬂm&ﬁ %} bﬁé Sanimals
as via i nhalati or Vvia

auqlslraé@ngangel sharrpoo or the Ii ke For exarrpl e, in

P SPRRIAEH R vE9 RQS4, ttﬁ&raalomeﬁé@éomﬁ&earé Q&Immst@fearm an
of the usual pharmaceut

§Ekrﬁp1&e§e cqrgposg;gglﬁﬁ ag an d th 230(:@{19%% %ud r@fi]oéabelled compounds
& dé@&&fdd&lsﬁigdnhglﬁg ltdkfiques, Elhﬁh a8 pfoeinmfancy, Slingld Phiitén Emlss10n

e B TSRS ey 8 B aT EmBlo dPmeetoh (B Plina e
kike| Inthisimdsnercthe distrityting & the paiticitlat regepior sitgs Ebg@!mhsurethd body
5}&& diéf&:téd‘anh%?géh@%@ntﬁneId%‘%\ﬁﬁﬁ%éeptor@ &éé cn bE @Ps%Hl'lz%ﬁ b31he

Becauseé of I ease I n admnistrati on,
flaﬂﬁ”é& echyfigues pratipred hercipghoxerkhis Pracesd of AR e ANRFEHLRY
@ﬂlﬂimﬁ@ﬁ%gﬁaﬂmldbelﬂ&fdﬁmpoﬁnd\m fofmelRSD 280 Hetactmgaheram&@mns

eut r ers_ar bvi 0
LS BiigeRlits Sirdoding a0 o Rt SR SHRE preSeil ingepiom.
conprlse sterile water, at least in Iarge part, though

B0 R SED, ey A48 ) e3Pt

BesPrdiag the prertipn i tbmméwfﬁqs@re@éﬁrmeércawnbﬁor yeajingany géthe
Sfrdthé RidneDENGREBfefdivE tisBRlicAlordnditations.e of saline and
gl ucose solution. Injectable suspensions may al so be
prepared in which case 35 appropriate liquid carriers,
Sus penaditog aagmpbendedording tb ithecpreseyit ineereivp| dyedferted tb here as

ﬂﬁ;@%{)% %ng%'&? ?‘&hﬁé}Pﬁs ?eJu‘i)Ired Poeﬁc%%xgg?ﬁelll%peﬁﬁggl ?fféét "wh ' ' §ourse,

AtYanB) thy P&@@hhar mawdath@, mU(ceacm aélnmsltratwg dgege and condition of

gl 8
g%tTﬂféE] f%ld Oél} OSE?bHFe a%k@rdm&ﬂéé {0l feated. A suitable daily dose



10

15

20

25

30

35

sui table additives of any nature in mnor proportions,
whi ch additives do not cause any significant

waledosbensious ef fects on the skin. Said additi VBST/RP3005/056609

facilitate the admnistratB8on to the skin and/or may

be hel pful for preparing the desired conpositions.

These conpositions nmay be adm nistered in various

ways, e.g., as a transdermal patch, 5 as a spot-on or
arsuhll’be(frcnﬁ i tmg/kg td 300anpke badly wezty ampagadasfrém 10 mg/kg to

H;g}k%tb%d% %ft d{‘) %{E?rﬂ)td' o?@r%gt{rfé 81%8' Eﬂc?tﬁie admlmstermg the

sage unit r eas
ardme nhgredientiovre gaignenrof between 9n@andof@9a@éakes mﬁage uni t
formas used in the specification and cl ains hereln

refers to physically 10 d| crete units suitable a
dfhiledt iy pea%%@ar the.actiye ingrediens e by pTRigisierest dlas: hinpieagable to

gtd:@é”ﬂt iittag a phhrodRbutyal tdiﬂpc%ﬁioﬁﬂl\c@ﬂdjlﬂgll}’aﬂle @rdsentpﬁﬁ;ﬁusﬁ further
.n_assocCl

bigideER ahf AR Bh e Shhrtine f BOBRA Rlorgesbiame
deseny enveniien, tagether anith a phabhasestidallp etaegiably otar ed didwent. The

Eﬁ-ﬁ&e& diRPhahs b% G%Qé[%}: $187 inRhé Sehise Wc&ﬁfaﬁﬁfe%uh the other

ers I nj ectabl e solutions or s
fithg compasitioasnd mptidaleterrysie t=_he| TERBients praof.
segr egat ed nultlples thereof Experinmental part '
Eﬁé nafter lthe te FE% means tetrahydr of.
&0}1}@88 f fryention,gay eprgd ﬁg any methods
Np!‘ll—kdownﬁmtjlbfaﬂrompmrdmpy, fadtarpi: 8ing mednsls saudi asithose described
hlédé%ﬁ%of%{éggie%ﬁ}{ £oh APharnhcl¥ifcal SHARSS Als™el., #££k Publishing
Cempynis dPRHOemespegial)y Rar\B dPhasmagqutical prenagisions andiheiie
MHﬂﬁfb)éQlfé)CMtHHrh FtRtical JEHECtVEEARSunt of the partlcular compound, in base
Tor radhigh g1 L 8 PRk apeiontsy BaRbingdiggimate admixture
Nitataphlribcedtiqally laydeptabiel carrie2;- hiolp angmakeea, widdlaBfety of forms

p%ﬂ?lﬁ% I%g éﬂ{@é)%%g)f E)Feﬁ)él%ﬁﬁ ﬁ?rsgrgfl ggrgagign%%mratl?% he{lﬁ ?F‘frmaceutwal

eempositiing 2eerdsdirahly bovataicdasegedform js@Table, peederably, for systemic
hthS{Hal154 méh a@ Btal %f@lﬂﬂ&&"lﬁ]paﬁenfé‘rﬁ admlmst{jatmn Qr topi E?l

enzotri azol IH exaf | uor ophosphat e(1-) 3- oxi
tration such as via inhalation, a nose spray, eye drops or via a cream, gel,

iha{ntpoa(oel mmtl&eymem))lﬁeetnmtélﬁm]g 1M&r$h1p2>§ﬁoh§ ifawl dob#beTorm,
Xa oropno at
ARHhSbh s SRl n o, BOS BRSEE 3855y o) pragls b
E@CQIS,(IBVSOGQME MATHERROD 31 OGE6 0Boraliiyuid pt@pmpmr&tsudnas)f
eﬁs%ﬁrégﬁgis adi6rs ag& @6‘['9{1&1s‘°4)r @)ld Bﬁr%@ﬁrsﬁEH QSnSftQ'EhCS sugars,

er nedi m xture o
qu 4 lUbRFBYS bmd?%m ﬂlélarﬁgwm; as@ttwdgthsr ke i the pase of pewders,
F@ls Oc%ﬁsulw a)ndltﬁblaik'lEBecéQs'éQﬂiﬁelm& 1|ﬂ>4ﬂfr@|g§t?a’1ioﬂﬁtalﬂetsfhnﬁ’tcé§§ules
nce o

OB e oS P BrEeP e SRR o i iR S ppma-
¢Sitiegluoanrieys arelobvmasla employeddor 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
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, bptionally combined with
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filtered off and the filtrate was evaporated. The
obt ai ned resi due was suspended in DI PE, then the

wGeEpeeRioN was stirred at boiling tenperatur epCTaP1088056609

and the desired product wa$ collected by filtration,
yielding 6.2g (100% of internmediate (1). b)

Preparation of internediate (2) ~~ON O-HN O O JN

O N% A m xture of 4-chl oro-7-nethoxy-6-qui nazol i nol
suitblgtaddisiyesof 4ny. ROES M miyio)y propdrtions), whickeadditiveade nptgause any
%gn&%ﬁ%emrbouk fo?c‘t@ér?fﬁ@ Rk, éaﬁ&%ddi@és rﬁ&;l fabithed e 16

urs I1n a Eressuretueat
t

pdmivistation (o) the slfa and/pempy he helpyl férmnaeng\ﬁse depirgdegasgpositions.

arﬁ@he chin o§1t1bﬁs&ﬁa}f ISAdiifi st iaivarielis wals, & g ehda fighsdermal patch,
medi ate (2). c) Preparatl on of

SENGRE AT
Pﬁﬂ Buoéf‘ ‘t%‘}‘ ~\ON/ HNOd HOJIN \O/ N%A
m xture of internediate (2) (0.0244 nol) in NH3/ CH3OH

(00p L0 A R o MBI PRSI LAl

enperatrure an e SO
eqBpRsitiane in dassgg arhioradon eage Gfeqldmlwuetm mdamfgrraity pigdosage.
@bsz{g@ lettf&@ipﬁd' @kl ifehe khér#idavion bﬁtﬁclglmsme&@ﬁ 1df&8 It&g@ysv&@ﬁy
ried bb vernh%vt at 60C, %%
e s A f s Uiy SBRgeeERAR mb&erl/t é@e? &lTa“UtY
dj adiive pegradiér Dalodlaied @ prodaéeathe désked therdgetdi¥ effect Gl association

et 9 B i e
tehbetssinalyding fcored3y caitad tavletyt capsides, pllspraveden packetshwafers,
it DSRRAE Bﬁﬁ%p&{émlll Reﬁgbanfuréﬁtﬁbleﬁ%%gfmdttﬂé%hke and

reaction rpxtur s stirred overnight at room
segmsatedrnpliplesihereot o) vent was evaporated under reduced
pressure and the residue was co-evaporated wth

Experimental part

Hereinafter, the term “THF’ means tetrahydrofuran, ‘DIPE’ means diisopropyl ether,
‘DMF’ means N,N-dimethylformamide, ‘NaBH(OAc);” means sodium
triacetoxyborohydride, ‘EtOAc’ means ethyl acetate, ‘EDCI’ means N'-
(ethylcarbonimidoyl)-N, N-dimethyl-1,3-propanediamine monohydrochloride, ‘HOBT’
means 1-hydroxy-1H-benzotriazole, ‘CDI’ means 1,1'-carbonylbis-1H-imidazole,
‘DIPEA’ means N-ethyl-N-(1-methylethyl)- 2-propanamine, ‘NaBH4’ means sodium
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-
b]pyridine
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5 toluene. The obtained residue was stirred in D PE
and the desired product was filtered off, yielding

WG 208961491% of internediate (4). e) Preparatipar/@bP2005/056609

intermediate (5) 0 /\O-H 4N OHAHN O N-\NV/O HI I/
/3 N A mxture of internmediate (4) (0.00181 nol) and
4- mor phol i neet hanam ne (0.00907 nol) in ethano

(20nﬂ) was heated in a mcrowave oven for 90 m nutes

; , amd piprmdeeateseact i on m xture was purified by
reversed phase hi gh- performance |liquid 10

BRtO0r aphy. The product fractions were coll ected
a% he Solvent S e porated, yi el ding 0.39g (36%
of) Brapasatiae Al Apterm alt) Preparation of internediate
(6) N HOH m,n -""OCLI N HI QNA
m xture of internedia N 90065 nol) and |ithium
hydr oxi de (0.0032 nol )mxi,n &t hmnol (20ml) and H20
g%hnnx)u%rﬁ %NS[&A? \c/}élﬁdo E%ﬁroéhhoiiagetglgglzg ge etth Z(g.Hﬁi?moB in THF
(R505d Lwes hydregedatad wmhtPeAG@cﬂ akas a(oeyal)(stqmathc pteaemce of a1%
Yl’hgﬁl‘g}ne SMQI&HQ%I@EJ(%Y) Rﬁyﬁ?&&%f}@g@ @g%v )4t%e %%allg\eﬂ WWas

Preparatlon of I'nter
fittesed off and thedilizate was evaporated. The obtamed residue was suspended in

HIek) tﬁérﬂthE suép@ﬂﬁ@‘r Raditirfodae bEidh g efyteat(:Q, %Y dMalthe desired

bt R BB iRl QU PEOhBRSEE R, 00

b) Preparation of intermediate (2)

SR
/\O

A mixture of 4-chloro-7-methoxy-6-quinazolinol acetate ester (0.00050 mol) and
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)

/\Oﬁ/g\"/@\
OHN Cl
HO. N
N
2
A mixture of intermediate (2) (0.0244 mol) in NH3/CH30H (7N) (50ml) and CH;0H
(100ml) was stirred overnight at room temperature and then the solvent was evaporated

(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).
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in 1,2-dichl oroethane (100m ) was stirred at room
tenperature for 30 mnutes. 5 NaBH(QAc)3 (0.0589 nol)

woameacder. The m xture was stirred overni ght, PeTEP2005/056609

diluted in CH2Cl2, quenchddl with aqueous (10% K2CO3
and filtered. The organic |ayer was separated, dried
(MgSHM), filtered, and the solvent was evaporated to
dryness, yielding 16.5g (quantitative yield) of

i i Rrepasaticn of if@imgdate 6hf i gur ati on). b) Preparation of

intermediate (8) c1 0/ §/ N NHZ A m xture of
internediate (7) (O. g (0.246 nol) and
NHACL(0.491 mol) in 10 THE? H2O (4/4/2; 500m)

was stirred and refl|uxed oyemnight, then cooled to
room tenperature andfllt d) The filtrate was
diluted in CH2Cl2. The BT ganic | ayer was separ at ed,

drmedur(emS%nedfatd (3% (0201 331mbl) bred S?IC@@ 0. Oﬂmgmema@mmﬁ €l0ml)
{ ernedl ate

b ST P il 4 Qorm ey ot fRen i bRl 174 gy mon

Nas @lded app|the r€act@n|mix@re Whs stirf¢d dvOnightlaproeimxemnperatifre. The

iol@@AtQ}&ra@ Jﬁ&&é@%ﬂd& réﬂlﬂb&ﬁé@éshféqhgqg:@%@ﬁﬁe &3l @J—F\Saporated with

Theohtaineduesidue ves ereskia DIBE (apd e @g.redz;prﬁ@w yas filtered
bffeﬁem{g @%@@q%)to@n{t@ﬁ{mtamer ature, the solvent was

orated i.n_vac resi due was taken up in

%pa(r%thon)(’f("ltﬁ%edgaﬁ%l&gmc 2 The organic |ayer was
separated, dried (MySHA) ered, and the sol vent
was evaporated to dryness neﬂ\}\/b\due (6.49) was
purified by col chr omat ogr ap#y v@r silica gel
(el uent: 20 CH2CIRACH3QRNE m 99/ 1; 15-401tm). The
desired fractions were'col | dJand the solvent was
evaporated, yielding 3. OQg?(S?%f of internediate (9)

%@r&l it at Iegla)te %y\@ (ﬁﬂg %&%74 E%%h[(:‘) %?%95611%&@0&907
HE1) in EIhanol (20m1) 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
chromatography. The product fractions were collected and the solvent was evaporated,
yielding 0.39g (36%) of intermediate (5).

f) Preparation of intermediate (6)
Jx
N
S S Gt
OHN Cl
k/N\/\N/\/O SN
H N J

I
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
yield).
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N \o/ NAmxture of internediate (9) (0.0061 nol)
in NH3/CH3OH (7N) (20ml) and CH3OH (100m ) was

waetisned1at room tenperature for 40 hours, thePCT/EP2005/056609

evaporated to dryness. The42residue was taken up in
CH3CN/ DI PE. The precipitate was filtered off and
dried, vyielding 1.93g (70% of internediate (10)
(MP.: 234C, S-configuration). e) Preparation of
Exarmple¥di ate (11) ~ONOF HN O HOYN,,e-,, ., OI
\a) Pibpatdtiof 0P jdterMedrud 9 CB (0. 0063 nol) was added to a
solution of internediate (10)o(0.0042 nol) in dry DWW
(20nmLl). The m xture wea [ g-at roomtenperature
for 1 hour. A solution (Z

br omopr opyl ) -1, 1- di met hyll et h)?l ester carbam c acid
(0.0046 nol) in dry DME (®5nml) was added. The mixture

Wagixgdrd bf @uem%}o-smmd_m%@ﬁm&g&y (0409 Wch), NPRABGHL -alanine
I nto c. . The organic

H20O . and extrac w th Ft OA | ayer
msdykesterhyroghloge &6{&%@@&%5 ftapip(hy 2-RgPany selr@ym 37 mol)
#ol, Y- divhloteshaed paiml) eds btirredy af RESS tenypeedtaliefgr 3Pmbmites.

i tat ield) of dinternpdiate (11 : :
CEBE AL G0 ERHTRED o F, IDEPITHNS it muspis, e gjioted
W CHEON, quendiedNithciqueadg Kl 0%) K.C@ and flfe@dNTh@onganit layer was

e 0 ; . .
gfg 8%&[%(1’ gn 3 di ﬁo%géf meg;% 8%961@ \igitse, l::ﬁsttv%’_{gre)(glgli;lo éété% E)&Cd#g& 4 lelding

& o2 uanpativesldeaf infprmedate (O fSeoafighatiang  evapor at ed
t19) FelEpaR@Ds of temiedRitdl@® was taken up in

et hanol /di ethyl ether. The 15 precipitate was filtered
under N2 flow and dri ' yo, Yyielding 2.24g

(100% of internediat 2)x.as a hydrochloric acid
salt(.3.02HC .1.88H20; !'g-configuration; MP.: 175C).

WD 2006/ 061417 PCT/ EP2005/ 056609 44 gf Preparation of
Arnigture af @feémeqlgt)e (KNNO49Hmal), E¢ (0.246 mol) and C1 (0.491 mol) in
THF/CH30H/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 (MgSOy), filtered and the solvent was evaporated to dryness,
yielding 13g (96%) of intermediate (8) (S-configuration).
c) Preparation of intermediate (9)
.
(0] F
Yo mj@(m
° SN
~ 7
A mixture of 4-chloro-7-methoxy-6-quinazolinol acetate ester (0.0162 mol) and
intermediate (8) (0.0162 mol) in CH5CN (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 K;COs (aq.) (10%) and CH,Cl,. The organic layer was
separated, dried (MgSOy), filtered, and the solvent was evaporated to dryness. The
residue (6.4g) was purified by column chromatography over silica gel (eluent:
CH,Cl1,/CH30H 100/0 to 99/1; 15-40um). The desired fractions were collected and the
solvent was evaporated, yielding 3.09g (37%) of intermediate (9) (S-configuration).
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OSIN ONJ Internediate (12) (0.0018 nol) was added
portionwi se to a warm solution (50C) of EDC (0.0037

wodop/06HCBT (0. 0037 nol ) and triethyl anm ne (0. POBEPDN3/056609

in CH2C12/ THF (50/50; 100@81) over a 3 hour period,
under vigorous stirring at 50C. After evaporation of
the solvent, the residue was taken up in K2CG3 (ag.)
(10%9. The mi xture 5 was extracted with CH2Cl2. The
of)Raepasaticayad intgrredsasp Bl0at ed, dried (MySO4), filtered
and the sol vent was ev oFat ed to dryness. The residue
(1g) was crystallized frpmy “et hanol / DI PE. The

precipitate vvasfilteredoof dried. This fraction

was crystallized again fr N The precipitate

was filtered off and gri yleldlng 0.21g (24% of

internmediate (13) (M P. 7b » S-configuration). h)

Preparati on of internedi “(14) NF -rl NII OHNCI
{

Pt bt e LRy 3100 B SHTEE OHRG Bl

J&Omhwawnﬁduahrwemﬁﬁa}urm @thopwe@eaﬁvap@aw to dryness The
te@mae fab tdken LPin SHRCNIDPE. Thé retiphaatwed filtered off zﬁfdemue

Rl 3??&’388% of dteiheide tim B B LBl

THPrepagaivnof inymredmes(Mashed wi th saturated Nad ,
dried (MgS™4), filtered and tHe sol vent was evaporat ed
to dryness. 15 The residue“{%3gJ was purified by

col utm chr omat ogr aphy over si9i (el uent:
CH2C12/ CH3OH 100/0 to 90/10; 15- .. The desired
fractions were col Lected and the sofvent was
evapor ated. The Pﬁs\nﬁlu Was] stal | i zed from CH3CN.

The precipitate vvaé)fllt‘eme 17 and dried, yielding

4:?99(0 Q)%é%no? wés)rhttigéd]ﬁdi s%ilﬁlogljoﬂntélj}ﬂealate (3855{(:) OO%% ol) in dry

uration reparation o
npiN The noxtugg was stlge)d aproopptemperature for 1 hour. A solutlon of (3-

Broﬁid@%by’iﬁ’)' Y Nd%&ﬁ?l@ih@ﬂ@ste(&al%@fh?c 46 0.0Va% n@?ﬁﬂir& DME (Sml)

sus I nt er nedi 14 0008
RSCRAeg £ 1 AaLrd (s SO TS OITERGE SR TPb st piited nto HO
adkéxtraeted@dth BtOAct Thie amganit édyletiwadsdparatei3dival MgSQ M diltered,

0P SRR ERBELE) e 6RHAEE: A B Bubil Bicie o

mtamediafr(d 1 biSgemifigutatiger was separated, dried (MySO4),

fb|ﬁ&{a%on%ﬁgﬁérhfédﬁ&|(\1§pt was evapor at ed to dryness.
The residue (0.85g) was purigied by col um
HO /

HN Cl1

HN 0 SN
Z
~ 2

A mixture of intermediate (11) (0.0042 mol) in HCI (aq.) (6N) (20ml) 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
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).
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chromat ogr aphy over silica gel (eluent: CH2Cl 2/ CH3CH
100/0 to 97/3; 15-40m. The pure fractions were

w@eodobeect4etl and t he sol vent was evapor at ed, yi ePdi/EB2005/056609

0.24g (58% of 5 internedidate (15) (S-configuration).
Exanple A3 a) Preparation of internediate (16) N F HN
ClL ~NrNON >10/yNJ O A mxture of internediate (15)
(0.0005 nol), 1,1-dinethylethyl ester 1-
pg)ﬁﬁclwzathmcﬁrimmdiateéléi)d (0.001 nol) and K2CB (ag.)
(0.0005 nol) in CH3CNH( ). Wwas_ stirred and refl uxed
overni ght. 1, 1- Di met iyNECHY @ er
1- pi per azi necar boxyl i~g “aci @~ t&. 001 nol) and K2CO3
(ag.) (0.0005 nol) were added again. The mi xture was
stirred and refluerflg) hours, cooled to room
tenperature, poured ifto H2O and extracted wth
IﬂtE’IﬁleleateT(rle) @0.0018 mol)ay:s raddepdi‘@qﬁﬁﬁi@d @ch, walen @ﬂhtlon (50°C) of

g‘%&émf )Tlgéﬁga@%g%‘?m rqéth%l\’\%nfee(bgﬁg ) 1?\ énl.'?FC12/TPIF
t‘ﬂW iﬂ‘rﬂﬂ@@;nla ke aﬁ/murlppnn@slmder(\@gqmm stirring at 50°C After
%%0%95” sBH%ﬁF"tl%%slé& R tﬁl&:n]u?) 19 Qék@ﬂ Qaq5) (15@) THERixture

e fractions mere col l ected and
w&a&raafeédvlth (Heflai Hy qygm’gy?%%sewaqeﬁ@wﬁ&%@@ filtered
eddthe cSlveWas@uipdratodio deyiss. MQé?s)ldum gPWQ@c&iyéthlll@éd @dm

inte ‘%@?iga@ﬁ O§re?1 ltgﬁﬁ'\'g( \%Egreg 8?\'3&1(1 dgeg ’1%1§( rﬁ(f_tlé)n v¥as crystallized

agme froedTIELEN (1) pr¢dpiCOWanbltgred off @B Ak d, Jirlding F12dg (24%) of
%&h{éﬁﬁt ‘r’\q'f}§) (Nilpf rege@ts- Eaﬂ@ﬁa%gﬁr ature overnight,

en sti room t ature for 18 extra hours
W@Rﬁéﬁ&n&fé@e@@dﬁ?ﬂ&g This hydrochloric acid 20

salt was taken up in K2 aq. )r (1099 . The m xture
was extracted with 12% TheJorganic |ayer was
separated, dried (M , i Tyered and the sol vent was
evaporated to dryness  ALebding: 0.095g (100% of
intermediate (17) (S - i guration).. WO 2006/ 061417

PCT/ EP2005/ 056609 46 Exanpl e A4 a) Preparation of
Armixture of tatemedidle (B3) (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
NaHCO; and extracted with diethyl ether three times. The organic layer was washed
with saturated NaCl, dried (MgSO,), filtered and the solvent was evaporated to dryness.

- The residue (1.3g) was purified by column chromatography over silica gel (eluent:

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

i) Preparation of mtermedlate (15)

"o NJ

‘ 1-Bromo—3—chloropropane (0.0012 mol) was added to a suspension of intermediate (14)

(0.0008 mol) and K;COs3 (aq.) (0.0016 mol) in CH3;CN/DMF (8ml). The mixture was
stirred and refluxed for 18 hours, then cooled to room temperature, poured into H,O
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N OMNMN-O0 HA mxture of
4- br onop- 2- ni tr obenzeneacetic acid (0.077 nol) and HOBT

W@ 0000/6d140ml ) in  CH2C1l2 (550nl) was stirred atPeDEP2005/056609

tenperature. CDI (0.077 nol4y was added and stirring
was continued for 10 m nutes. Then DI PEA (0.077 nol)
was added and the 5 reaction mxture was stirred at
roomtenperature for 30 m nutes. L-Leucine mnethyl

end extrahted Mot icd €h¢ 0rgdmiz lawsk yasecparatiede dried (Mgri(ézt)aﬁnl@bred

Bﬁ@th@sdltvh‘ﬁtewéé@%aﬁdrﬁtw n%ﬁéég rTHe%&d@é Ogﬁg%asn%unﬁedctﬁ/ column

nper at ur e. extra a i
E'@IOUTPngrarPBD’PV%Tr?dh%Ia"E(&h{e@t @ﬂ%@ﬁa%éoﬁfé’dw@n 51491ém> The
p&@@fdcﬁéhmefb gblfecridsand thd JoBeénbivas O mratearrﬁlerdmgw .840W58%) of
t he I%Oagk The m x ure was quenched wit and the
frisraiegta (SeCQUEHRUPRYY  The or gani ¢ | ayer was washed
with saturated K2C03 (ag.) (Ix) and HO (1IN (Ix),
E;anmdﬂkd (MgS™), filtered and the sol vent was

a%tﬁ)qilof]'ﬁ}?m{e%ga g@ | i ke product was triturated

rom propano V\hlte-solld was filtered off
and dried, yielding 7.87g ate (18)
(S—conflguratlon) b) Preparatibon i nternedi ate (19)
Br ~N H NHZ O A m xture i nflermedi ate (18) (0.056
nol ) intoluene(219ml) was rad (mxture 15 (1)).
A mixture of NHACL (o A0 (151 ) was
added to m xtur ? d in a next step Fe (0.283
nol ) was added reaction m xture was refl uxed

s Sbinsar e oa0 8agie h o -E eI ERsh i it ut o
pqsraxzmbd:aﬂ&@dlhf: (a(:1d10 ROLmol)Tne KyCxs fag) W06 omdleint CldsCN (3ml)
%589 E'E}lﬁe%fg?ﬁrr@ftlﬁi{eﬂ OV@I%%hE rlePDfuglethﬁlre | éslﬂérolu Pethﬁ@da}ﬁo%é/gc acid

ayers were separat ed an @g eous T ayer

(B@Hemolianh KeoPu 0 (090 moRsraread #in c Theaipitare s gtirred
ﬂﬁd ReAukdRPES hobrs, doBle@do Astkh tehipRran@b, Fed"i’ﬁﬁ) Hza and extracted
FQt

C4PRiEhe e 8 58 el 48%3%&3#3 7 poggiven

Has & diofatid 10 dByness-Ohe Msiddd (0.48%k)Avas (phtiflecbbly oflumn

L8 FRTRAGRY 5yt QR Ok A AGRER! o4 RN
20/d Bi0cY; S m) e s/ fractipns wamjln@l:d aikiha sel vernd twas ey gponeed,

P o
SR SR BT 5

s@l Ut aéi‘P
qaned

9@
N/\/\O N
I']I(\)

HCI/2-propanol (0.3ml) was added to a mixture of intermediate (16) (0.0001 mol) in
CH;0H (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
salt was taken up in K,COj3 (ag.) (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).
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solution (1). Stirring at 70C was continued for 75
m nutes. An extra anount of 4-

W@ bdoenerT7 met hoxy- 6- qui nazol i nol acet at e est er PCDEBRE5/056609

mol) in 2-propanol (100m ) 4was 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 aphy over silica gel (eluent: CH2C12/CH3OH
till 90/10). The product fractions were

1
c‘glﬁrﬁg}ﬁ}ﬁ@n@@qltéﬁﬁdmlgpnt was evaporated, yielding
13.82g of i '

internmedi ate (20) (Syconfiguration). d)
Preparation of intem hat g ( H ON C Br HOIN
QN A m xture of intm (0.081 nol) in
CH3OH (400mL) was stired ati r fom tenperature.

NH3/ CH3CH (7N) (200mly Was added and the reaction
Kl i i€ oV Brdhid-2 in@€bbekndiceti® & (@O PEMAN) Whe HOBT 82077 mol) in

' l t th i
Otk Crsomihpad e 20 ERBrre it (72 e pasadisand
wuasing ias eorelued for dA dnidutee Chey DEPIAAI(Q.072 81l )(va8. 2@8¢d afd the
#eﬁ%@ﬁ%?%%&aé %%je%ﬁ'fg%‘? %ﬂ%ﬁk@%’ﬂ%(@? S PARRE ety
¢stardwydeoghlaride (Q%7 pol) ovrs 3dded)af onge qBOOwE Vaggtrred
§¢énﬁitgﬁt6ht rdodtRapeAtiurk. Af. _@xt@ﬁﬁnﬁﬁit bf H@)Btia(d)ctﬂd r?ml, (11?16(0.077
reQctl S SUI[ITr roomitienperature I
treh) an Btp ity 77 s ot e chaHB e PS et room
wapeeaide dvanbe whekenédlitei minture whsiqeenehsl with Hr@dnd de 1dfers
FsEplyelioEHE L EITRER G & el BRA L RO L) g 1
(120rthx), thee doeth Mdab@at Blisied ansbibe sel veritvss epa@oraied Thpeed gum-
B B D LR offand
%%%@%1?%‘1?1&0%@?@%6‘6 }ﬁggm&%g Bé‘?r))' Pr epgr ation of
| b)Re¢prediontof ift@3jedtdte @IN~- H OHN Br

Br.
VL
NH, H o)

A mixture of intermediate (18) (0.056 mol) in toluene (219ml) was stirred (mixture
(1)). A mixture of NH4Cl1 (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 NH4Cl (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
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)

X
o
O
HN Br

YY)

(0]

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
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N A mxture of internediate (22) (0.003832 nol) and
4- nor phol i nepr opanam ne (0.0383 nol) in ethanol

w@ ddeiy14vas heated to 100C for 1 hour and t henP@UEPIN®6609

by high performance |iquid7chromatography. The

organi ¢ solvent was evaporated and the water | ayer
was concentrated to -20mL. The concentrate was nade

al kaline with agueous 5 NaCH (1 to a pH of -10 and
ewbradtpsepanpt @OBmbAvas alvedested 40 20 6candrthiasplotipayes addgd to
i@ (flm%g atf7'0|°¢3 Wa@ goﬁﬂﬁ’le& h?r T i feS. A(\?@xtra amount of 4-

concentrat ed i nteredi ate

ghioropfne Mﬁr%}amg]} q@F%‘ﬁ‘ﬁPé‘FT @D rmelhinet- ﬁ@@ﬁraqlél(zﬂzm!} was

k&iéieglo@uﬂ\%ﬂgd rﬁ})dtNrBWas PNaéedturthar orQf hdufﬁéhﬂﬁdtﬁit &vab 2dporated and
no S

PPt i TGt P Sl b e RN ES SR P BRI i
GEITHIOH 09.0/895ThB0/)OWabe p@daddettiamdverheolast dndrthe
éHRfénv Ws %orﬁa&éd gféﬂiufn {3. ?gatg? d;ﬂ h'gédmtg )r(§ %Sﬂfl %Eau al)

m xture ~concentr resi due was e
yd)direpasaiion of snterniedintes )of i nternedi ate (24)
(S-configuration). h) Preparation of internediate (25)

O/ N A mxture of HATU
808851 nol) in DVA (50ml)
was added dropw se tom re of internediate (24)
(0.0007126 nol) and DI P 5J(0.002138 nol) in DVA
(50mL). The reaction nfxtur® was stirred overni ght
H20 was _added,k and m xtyre was _concentrated t
Agoitfure e mm@gteéa@éﬁ 08 mqliing BQH @0z ‘Bé%:%’ﬁ%’dé‘t room

&ﬁip'dfahﬁe NHZOH@@BI (@ ezl)oaﬂ)iwhdwdb&vgnd Y @B tiVE frx ture was stirred
S r

poRTeiPamiTRE 28R bsn TR EC TRl Bt Rl oiguves

rivgiagtd dronn2prapanol Thelpdy yéllayhsqlierwasrfittenesieoff anglidribd, yielding
h /

BT Esr filBidon] 1° 1S were

o Irepagatign of Heerssdigen22has evapor ated and the resi due

was dried, vyielding | ntjer pedi ate (25)
(S-configuration; quaneft tI d). i) Preparation

0o \ H cNO\-i ~Bo
(0.002052 nol) and

of internediate (26) Oty Br
BTWOmN
i <

A mixture of intermediate (21) (0.0113 mol) in DMF (300ml) was stirred. K,COs (aq.)
(0.056 mol) was added and the reaction mixture was stirred at room temperature for 35
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).
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o ONH\VI NHNS pN-"ON A mxture of
internmedi ate (25) (0.0007314 nol) in pyrrolidine

W@ 1@aioy14nvas stirred PCT/EP2005/056609

di chl orobi s(tri phenyl phospksne) pal | adi um (0. 00003657
nol ) and copper iodide 5 (catal ytic anmount) were added
and the reaction mxture was heated to 75C

Et hynyl tri met hyl sil ane (0.001828 nol) was added and
hB&ré¢paptigaof tdemiediatd(28pr 30 ni nutes. Then an extra
portion of dichlorobis(trip en | phosphi ne) pal | adi um
(0. 00003657 nol) and et hyny silane (0.00 1828
nol ) was added the m acted for 270

m nutes. The r ' ] XtU \flltered t hr ough.
celite 10 and washed with CH3 The sol vent was
evaporated and the residue Wa i ssolved in EtQOAc

and washed 2x with H20. The orog)anl c layer was dried
evmsury of intermediate @AN0.0383% Blolend 4iasrpbolnsprapeRaming K& 0383

ﬁfedwliﬁ eﬂ%ﬁ%lgklge ?ﬂﬁasftﬁ%é ﬁpl%(ﬁgefgfl% gﬂiﬁgrcgg!\c} gn%eﬂﬁgﬁle&’ M high
PELAFe BT ShOBRIALAR aT A st ST e P s alsl ang thg water

layenwhsacrqmeeratawdeo a20mivahe icbhadentrade tvers @ghde Bhalinewith ag@®us

%@F—gﬂ%\é §%WRE§1%J g(;llﬁ glﬁl% ?)g?ar(r%e S}g{tﬂeﬁé(gg‘% %’Pé%épa?ﬁfép grrg%lg (ijayer was
doed (arQ@yi folgred @éhthplnéxtAE% wis qeneqrdratedi pialdgfg 9.14g of

m&%{eﬁe@é (iz@?(ig&bflgs}atlg ge'-"' o NOo- -O
Chl or o- orre%h%l]) 2-ni trobenzene (0.81 nol)

WIBP%MI@F’EH%Qt ) et hyl ester (0.794 nol) were
suspended i n hexane (300ntl). Kg aq ) (0.81 nol)
was 20 added. Then, 18-crd@n-p 0% nol) was added.
The resul tant re’aptlon m xtwre &rred and
refluxed for 30\hwurs taderoNp sphere The
reaction m xture was cool ed k& 2913 This m xture was
extracted with water (750mL). Thé | ayers were

NBRe hamerghes PaPerd miD e R PR Pl a0 5 was

kiiidrddeat @cba ranicha ueaintibdissohat one lzamomatydehxida @1030H gnol) was

%@%ﬂ%gg 8{?@%@%@@8@&@9%% sqln(egﬁf))r 8%&9&%9e61]e§&i70n mixture was

concentrated and the residue was dried, yielding 5.53 g (99.6%) of intermediate (24)

(S-configuration).
h) Preparation of intermediate (25)

“ﬂ/\%

° N

AL
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
(0.002138 mol) in DMA (50ml). The reaction mixture was stirred overnight. HO 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 (MgSOy), filtered and the solvent was evaporated. The obtained residue

was purified by high performance liquid chromatography (NHsHCO; buffer). The
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20
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50 b) Preparation of internediate (28) O _ 0 NO OH
Internmediate (27) (255.8g, 0.466 nol) was dissolved in

wa@e@biogi4ati d (1000m ). A 20% aqueous HO sol up¢DEP2005/056609

(1000mM ) was added and the4pesulting reaction m xture
was stirred and refluxed for 16 hours. The reaction
m xture was cooled to 20C and the solvent was
evaporated. The residue was suspended in water (500nl)
arndluctrfeastions werelgoBediedl Onsatyeniouss dNapatedland therresidue was dried,

[ hour. This
ﬁéﬂﬁ‘%hﬁ@%&e{? 5 e"%nwg&a%Ill C{U%Itgtg{eh}gga( 3 x 500m)
and'remseation of Mitermedialg @8 concentrated HCL resulting in
precipitation fromthe cogl ed aqueous |ayer. The
precipitate was filteredyoff and dried, yielding 109g
of internedi ate /(/28 09- 111C). c) Preparation
of internediat e %29) Hg O O 10 A m xture of

5

internediate (28) (0.0 nol HOBT (0.015 nol) in
CH2C12 (1OM) was stirded fgr 30 ™gutes at room
tenperature. CDI (O. 015° \{gas added and t he
reaction mxture was sty or 30 m nutes at room

ke%%ﬁr% of in?enn-léggter@§y(: (@653 134011118 119 ﬁ%rr 1ol aca@gﬁ@t%% strred

xane r

é@hmroblﬂm@ﬁp@spml@en)@llzmlms 0365henol) and copper 1od1de
gz Oa?;ﬂ Rrﬁpwnway L &dEanRa 'ﬁ?egﬂ)(z,%bl}{ro;i Pix e ﬁg&k %er?'tegl \}gpﬁ%ﬁt 15

ymsfsﬂw@af%ﬁ 5?’§t1é gﬂk %\{? iﬂs%aggw Gogunyeg for 30
ooty Tyiey hrnﬁgtfh)ﬁomdﬂ ﬁlagdémgigaﬂpmnymhomhm@ﬂdd ladiand

acl I esli = Wwe a

T00RBS7 r0iefa LR bl iR (TBR e2a i ol S 2R e
fmiktueerwab reddtes for 70 mimitesaThe macteont mixturd was flito@:htthgh celite
%ﬁ&&%{@& Wit C]}ﬂ(ﬁjl dTl'ﬁ:gsoNeﬂtt V@qusr@/qgﬁtaﬁd (aggl e remdue was redissolved

S- conf |gura 1 ONn; uantitative repara 1 on
&t EiQA eandeuashed 2% goh HoO. Ehe prgenic\layer @awdz@ng%>xff1W%ci and
‘ﬂfe JolVeRf mﬁp@ra&ea I he(Rudrbsitmd yad f&dgscﬂvaﬂarmﬂ3(n\2£limw

%,Pt/ C tal yt
AVEE, i BB o motf S adiet ey aneifn RS i e was
atiiledsfod 36 hbire ptreonm t_smpcmt'uosnaridwwﬁl tRén ﬁkqersd YTheAédiewas washed
SPhRTROH pflft HEAL L cvpBR LRI 0. 0B b RURE Gb(s-
comfiguaionbnf i gurati on; quantitative yield). WO
2006/ 061417 PCT/ EP2005/ 056609

Example A5
a) Preparation of intermediate (27)

cl Og O~

\Q\LO
+
A X

4-Chloro-1-(chloromethyl)-2-nitrobenzene (0.81 mol) and propanedioic acid diethyl
ester (0.794 mol) were suspended in hexane (300ml). K;COs (aq.) (0.81 mol) was
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
intermediate (27).
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51 e) Preparation of internediate (31) d NNN H O
O NHO O~1 O A mxture of

wd2kloerso7 7- met hoxy- 6- qui nazol i nol acet at e est BeT/EB2000056609

nol) and internmediate (3050(1 equiv; 0.001 nol) in
2-propanol (25m) was stirred for 6 hours at 80C. The
reaction m xture was cooled to roomtenperature and
used as such in next reaction step, yielding

i ntBeepasatioatod itgmed{ag: @8hf i gur ation; quantitative

yield). f) Preparatioff i nt ernedi ate (32) HO HN CI
OQ5 A mxture of |nt;%d/a$(31) (0.0010 not) in
2- propanol (25nl) and NH¥ CH3 (5mM) was stirred for
18 hours at room tenper@tire. The sol vent was

bvapedatea@7 U288 g, 0.4ctumel) wois dissolved inTdeetia &sd AOEOMB)s A 20%

RoBEE

Ritlebit BE1 gkt RaTRAR ot W g1 S RIAAIARAN was

Wa“sedeandg@ﬁhaﬁteé dor 16yl10e1r5d They reapti @iy mrxdirg teas Cgalpd to 20°C and the

§opvé Wab B4; n_gg@hﬂt&ﬁ Thélalduk tak bﬂs%eﬂde%hﬁi xvateg)(sdaﬁﬁl\lpm@&éa@ea with a
P

I nter
ﬁg‘?@ agueou %91&1% Q?(?}T‘]é T}fls mt@feﬁm SHFSd (ngane bewu%@as
mﬁduﬁsﬁz@@%tré&ece\quh die}thyil athEMB(:55)mIvarsd then hdididied iwath 30

g]dl%gﬁt?%eqaﬁ?L%? {}P&Eé”}b*ﬂt%n ﬁ(o%n Blre Cf'g?%d %Blyelo}ls la%' ]l“he

prgeipiiata n‘das tflﬂiered@éﬁanddlmedq wWelding Mi)ﬁs of m‘tqrmeduafedr28)1®/l P 109-
ppugs. at room tenperature The sol vent was evapor at ed
under reduc essur yleldlng internedi ate (33)

(B Feemratien imt ltative yi el d). WD 2006/ 061417

PCT/ EP2005/ 056609 \@v\(

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,
(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)

A mixture of intermediate (29) (0.001 mol) in 2-propanol (20ml) was hydrogenated
with 5% Pt/C (catalyﬁc quantity) as a catalyst in the presence of vanadium oxide (q.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).
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52 h) Preparation of internediate (34) ci HO NrOH
I, NHO N NHZ A solution of internediate (33)

w@ eoodgdei1in HO (6N) (2ml) and di oxane (2ml) WBST/EP2005/056609

stirred for 16 hours at 6081 The sol vent was
evapor at ed under reduced pressure, yielding of
internmedi ate (34) (S-configuration; quantitative
yield). Exanple A6 a) Preparation of intermediate (35)
kY Preparatiopiof @iggmegiate 1) 0 5 A sol ution of

4- br ono- 2- ni t r obenzal dehyde {{ 0. 013 nol ),

5-am no- | - pent anol (0Oy0 : '
2-propanol salt (0.0-14 in ethanol (15nl) was
stirred at roon1tenEE! : 1 hour, then the
reacti on mixture wis heated tlo 50C and stirred for 30
mnutes. The nmixture Wgs co6f & to room tenperature

and NaBH4 (0.013 nol) gdeg-Oporti onwi se. The
reaction mxture was stirred rni ght and then poured
10 onto ice water (50nml). T esul ting m xture was
stirred for 20 mnutes, the formed precipitate was
Airhixgre df £hlofag7-mietpxFid-guinszelidl)dcetaigestee (.00 It mohiami
ﬁ‘fé?né&a{er@@ ('l%quzﬂial nfotl)q ¢} ﬁ%@in\f)?(%ﬂﬁ) Qﬁ@gH%H f8Eh& s at

renove It i -sal re was tere
&g The, éqactﬂ%mtvr@méowa% t%FPP@dewgg@mq anghypped pg sush dgnext

feadt@nl yep, ﬁlcﬁﬁ% MedHneliae (sy)a(psczfoahgakaﬁ@q qUEMR&SE. yield).

Jﬁ trat§ was § % g ated until ethanol was renoved
PHEIYA d é%ntr te was extracted 2 tines

W th CHQClZ The or gani yar was separated, dried

(MS), filtered of f u&n ® sol vent was evapor at ed

dry, yielding 3.8 g (93% Npcer medi ate (35). b)

Preparation of internediate O N, O HO-""~ [ Br

A solution of internediate (35) (0.0047 nol),

f or mal dehyde (0.025 nol) d titanium4+) 2-propano
salt (0.0051 nol) i | (150mL) was heated to 50C
and 20 stirred for then NaBH4 (0.026 nol) was
added portionw se at roonﬂ{enperature The reaction

K‘rﬁ&Hﬁ% A E&%JL 391)0(6 D0 H3) iR 3rb 581 BYERAENM ERon
(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)

NH H
z O AN A0
ILN IG/ jf‘%/

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).
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resulting mxture was stirred for 1 hour; the forned
precipitate was filtered off and WO 2006/ 061417

wEOaFRDD5/ 056609 53 washed. The organic fil PCHER200HE56609

concentrated, then the aguédus concentrate was
extracted wth CH2Cl12 and dried. The sol vent was
evaporated dry and the residue was filtered over
silica gel (eluent: CH2C12/CH3OH from98/2 to 95/5).
Thérenacatigotof ifterediasnS4her e col | ected and the sol vent
was evaporated dry, “ywehding 0.5g of 5 internediate
(36). c) Preparation%ﬂ'ogte (37) oLBr OA
sol ution of inter rreql,i\a (36) (0.0015 nol) and
pyridine (0.015 nolf) Y n acetic 3 anhydri de (8ni)
was stirred overniﬂ t roomtenperature, then the
sol vent was evapora nd co-evaporated wth

tol uene, yielding internediate (37) (quantitative
yield). d) Preparation ofinternediate (38) H2N Br 10
A mxture of internediate (87) (0.0015 nol) in THE

A8 bn WemtdhdaRes0% @Eided HMHEM N (24) bRd aioghn@(t@nﬁ) was
cat al s} n the presence of a 4% thi ophene soluytion in
Firise [P0l GRALFS at 687 ¢ oDl vpRb a1 e yaporaisdddreguced pepssure.
gialdal gysftinteasediate (320 €8l-coifi guaaibnt eantitdtive siekd)nas
evaporated, yielding 0.5g of internediate (38). e)

EJE&ﬁﬁE%%i on of internmediate (39) \ /Ol I Br "~ HNI
1 / N A mxture of internmediate (38) (0.0015
réo Pyeparation. of mitgmsdiatef@bhoxy - 6- qui nazol i nol 15 acetate
ester (0.0015 nol) Hbmm(%”ﬁ) was heated to
80C and the reaction m xture Stirred for 1 day.
The sol vent was evapor at ed ubder reduced pressure,

[ i . f . ' f '
X sBltb g obbid 8 n S BLE) O PR, SablsBEEpaAR b3
mab endritiname(4¢ 3D propondcal (814 mph icsBarel (KBni pvapatirred at
ﬁfghf tgglgeﬁfuré Rﬁml_fbdé?, ﬁfgéi‘lgtﬁ& HalticH h?lldxgulg Qda:s' ‘ihlbzﬁ&i f 5048 B stirred
gor 38 minggs.)l“hle Mnixtare \glas' corc]:}gd tgl?gorr? terr?pe’rature Snd {\Jhaﬁm (0.013 mol)

was added portionwise. The reaction mixture was stirred overnight and then poured

onto ice 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
concentrate was extracted 2 times with CH,Cl,. The organic layer was separated, dried
(MgSO0y), filtered off and the solvent was evaporated dry, yielding 3.8 g (93%) of
intermediate (35).

b) Preparation of intermediate (36)

O¢N+,O'
NN
aane!
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
stirred for 1 hour, then NaBH4 (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
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WO 2006/ 061417 PCT/ EP2005/ 056609 54 reaction m xture
was heated to 60C and stirred for 18 hours. The

waeolsmet41as evaporated and H20 (20ml) was adPeDEP100&056609

the m xture was neutralised3with acetic acid and the
formed precipitate was filtered off. The filtrate was
concentrated under reduced pressure and the

concentrate was extracted with CH2Cl12, filtered, then
weshed. Fhe(avgadu filtzatedw aseonagnitatade thea shecasineustcontentt atgrichsr
é;&fja%@%m @ﬁf@ﬁ End il Q‘h@%l@eﬁi’ gvas E¥; agﬁ&at&i‘ dﬂly%g EHEErQéléﬁeewas

{ g) Preparation of Internedi at
ilterggl oerriehCAgeloqehl@nfo ﬁ%ﬁlz(%@lﬁé@na?gé %S/SX Ghee&)ﬂuct
fadtjonk WerddolleaOdrind hWaSolséntiws @vqtorﬁte@my, VieIies @5Ebe
and trlgig§%phosphlne (0.0016 nol) was added, then
car bonyl ) bi spi peri dine (0.0016 nDI) was
dedm&mdnbhﬂnﬁemdhkuﬁ7hixture was 10 stirred for 2
hours. The sol vent S evaporated until 1/3 of the
initial volunme. T 4ﬁyﬂﬁ4ﬁw@mszC|pltate was
filtered off and washed. The te was evaporat ed
and the residue was purified! by hlgh per f or mance

Pt GSH=rHls P LR LS oBf b Pyt 00 S PRULG i gcia

aqudndls(8ndbwa$3$ttrredtoefemglt aktoonctemgedture, e the sdl véditn@s z

E0pobiR FH9R o DL i SRk DA qunggure
yielduum) at 50C, yielding 0.004g (0.8 % of

id)tpeéﬂmioatoelr(t&medlakg(ﬁ; eparation of internediate (42)

NI \" HN Br HOoA \ N A 48% sol uti on of hydrobrom de

in water (5.5n1) ~added~t o~a-~uspensi on of

i nternediate (41) (0.0058 ndl%| )4 pot assi um i odi de
(0.044 nol) in DVA (55ml), *tirredf at room
Aemmerrabﬂm&nmadie% (Nz) (®loons thDen MEECEOmN) wasdydrapen@ed with 5%

?Elb (5 gd %lgst | the %s%nc%tof thlggl),l]q%ne goeigttlonolrﬂ ﬂTPﬁt(grggﬂ).

separ at
mﬂer laqd@mféizl (aquvm;e n@allurstavaSﬁ@rmi ath arl@@&lﬁqtnatp wand

&&gofaeeﬁuykldnggop BinRirhalisiea 11 tered of f, then

solved in washed W'th water, separat ed and
t é’rmagaéwp@fﬂﬁ%@dwg& dtied, filtered and the sol vent
evapor at ed under r leessure. The residue was
stirred in water, Ti9t f i ssolved in THE and
the sol vent 25 was evape(%\t egy pene was added and
azeotroped on the rotar rator), vyielding

i “)
A mixture of intermediate (38) (0.0015 mol) and 4-chloro-7-methoxy-6-quinazolinol
acetate ester (0.0015 mol) in 2-propanol (30ml) 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)

A solution of intermediate (39) (0.0015 mol) in CH30H (25ml) was stirred at room
temperature and a solution of K;COs (0.003 mol) in H,O (2.5ml) was added, then the
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1.58g (61% of internediate (42). W 2006/ 061417
PCT/ EP2005/ 056609 55 i) Preparation of internediate

w@ 4®p/08d4k7\ HN/ Br O/ / J OO'\O\ -N PCT/EP2005/056609

Bi s(1-met hyl ethyl) ester disazenedi carboxylic acid
(0.0158 nol) was added dropwi se to a suspension of
internmedi ate (42) (0.007895 nol),

2- (2- met hoxyet hoxy) et hanol (0.0631 nol) and
reabtitTemiNtye oo heaied O5CE9d srgd fon 1§ purs. 1 Pigsp)vent was

é\Ed pbf88 Al szﬁt)hﬂ?)t W&fa’a?éﬂ €hen'the nﬁﬂafétwe%%fhemr%ﬁééa itRRetic
SULLIr roomtenpera nut es
ag %‘i‘ew&‘e&fé‘g’leélﬁ%i’léﬂl%ﬁa% ﬁﬁ%\% 8& wﬁﬁ@s‘ﬁ’%ﬁf@“%&gawd under
sdducddqsiedsore ahQ tin cmnt@ﬁrlaxmw@-&@hbtaﬂ wmhcﬂ:Ha(Ilg lﬁimefeat thee dried
e r.eci,pi t at t
OVas PRy B Giimlifas 586 Bider SRR RR NS zﬁf I?N&fg
I7ﬂ‘%9rtéplamame|dme @0).i ntermedi ate (44) HN O Si
tp}g icfi\t(ﬁ(ﬁt@ﬁed e (499166 ol ) was stirr ed | n

p rro I ne
Di chl or obi s(tri pheny@gpml val | adi um (0.00004583
d

nol ) was added, follo 10" addi ti on of copper
i odide (catalytic quaﬁ}mﬁ\q The m xture was heated to
70C. Ethynyltrinethyl s 4(0.002292 nol) was added

and the reaction mxture was stirred at 70C for 4.75

RQfiRion b %té@?ﬁfak@@OWOQd%rﬁg?JMﬁﬁdl CaFﬁﬂﬂﬁ Qza§ &H{Qd d g room

t enper at ur e, [tered ite and
feieriere ABd i Bap ST ing (CORI6HmOIT Has added e x)vas
2B diearbomy] RikpipEhidine ¢0.0018 m@I)QvaAl&ﬂdé(ﬂilldSlfi@ie‘dﬁﬂ)nl Mixture was

ShEepn SRR PRl NS G b aREY o) DG Thed Bl Vo, The
feishltiag prbcgpitdtet was fileoddvdh andmashed! diherfdtrad wa?heapo%cctiamfl the
FARLE S BRSHAUES) tidh %ﬁ%’ﬂ;@zﬁ% i ehiSthatlerabnd U rhelifaue
frastiqms aveygeeellseted prdithe josganie sobkgat Wty apriaiednthe ayeous
l%ﬁé%ﬁkfaﬁe %§e{tfdcfeﬂr26tﬁnes-r\hﬂl CESCH aﬁ\@ﬁle\@éﬂﬁﬂla rt\;hs@ﬂ%@"

iltrate's solve ated o
B0y Br¢ sohteal hnPupSraloiiyy 45 et (Fachfar soc,
?rekmag(at)Mm(Oc&‘%b of mtamdd1atee(4()45) \ Br HOf‘/ NI / O NCO

é?ﬁ%lil%&%t% tgnﬁe'ﬁﬁtt%‘%@?renpngz et hanol (0.077 nol) in
DO

o

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
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
was evaporated (toluene was added and azeotroped on the rotary evaporator), yielding
1.58g (61%) of intermediate (42).
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roomtenperature.
Tet raki s(2-net hyl - 2- propanol ato)titanate(1-) (0.077

wodop/oees7 added, followed by triethylam ne (OPOWEP2005/056609

nol ). 4-Bronp-5-fl uoro-2-nissr obenzal dehyde WO

2006/ 061417 PCT/ EP2005/ 056609 56 (0.077 nol) was
added and the m xture was stirred for 90 m nutes.
NaBH( OAc) 3 (0.0847 m)lg was added and the reaction

m)repacatipa of grgrmedipts @) 18 hours at room tenperat ure.
The nixture was poured intoap ous NaHCOB
solution. The precipitat @s ] ered off. The

e/ or

| ayers were separated. Th ni ¢ pghase was washed 5
with water (2 x), dried (ﬁgﬁipfiltered and the
sol vent was evaporgated~MNy PYdue was purified by
ol uim chr t Qgr aph ver silic el yent : .
T o PNty Shis g 815 GobSRsardshropwise 1
wengpensdl effinedmediatet(#2) (8 HDVEIIt mulg2-@vmpthoayeatithx y)ethanol (0.0631
' i LNt A ' ‘ P r.at of
) ot it BOTFE A ip O 1 P R
femnreratiigi Hhcrepotn nuigtwe vansied; 4 renokenpesseryr 2aminutes. The
byJERIRR %K/@S)ra’ﬂé% }n]StQ/cié:@ ngtr@sﬁﬂiﬁrv@dsléfi?eelﬁﬂﬂtlﬁﬁﬂﬂtﬁﬂébﬁf CH;CN at
ressure W o Pt./. ..as a.ca st i :
BiER Earatre, BT Bl 6 o8 005 W 3 e S phrkied,
sieldihg 867 ¢ (V8T )RE ift2niodiaté\(43¢r upt ake of H2 (3 equiv),

t ! s hidd@ned off and the filtrate was
e@?ﬁ%@%@géﬁmyleegllakeg@'iét ernedi ate (46) (quantitative
yield). c) Preparation p0f ithediate (47) HQ F I \
Il HNBr ON \ON A mxtur& of i'sfeynedi ate (46)

(0.0396 nmol) and 4-chlor thoxy- 8>~qui nazol i nol 15
acetate ester (Q, 0396 _ny 2-propanol (300nl) was

stirred for 1 day at 75C. More 4- o

Eniesnediate (fay (AQIDE0QmIONAYSIsfiFed inpyetolidinedd9mmh. (5 g)
Vﬁ(&hl&dﬂi@dﬁﬁ%;l 8sph@RIPlIAdi um 0000045888801 5 vhs 4RI ¥BBbWed by.
f&% 1 gtaé/ at . FC{ Tltm? sol vetnt \A@; evapor at ed lénd%oc

PAY et Copperdadite (CARTEICUARUEY b I0F PUETULS Wwag bejed 10 70°C.
Eduanlttitathiylsdaneg (6100229 2ihoPmep addeidi and tiof reaciioamumoliratves stirred
S%OC'_QI 475 h0u1/s. The ER 45k mlk'tgré whi c%o!ed to room temperature, filtered
through dicalite and the filter residue was washed with CH30H. The filtrate was
concentrated. The concentrate was redissolved in EtOAc, then partitioned between
water and EtOAc. The organic layer was separated, dried (MgSOy), filtered and the
solvent was evaporated. The residue was redissolved in CH3CN 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;OH and
the filtrate's solvent was evaporated, yielding 0.400g of intermediate (44).

Example A7
a) Preparation of intermediate (45)

Br

|
N.
H 0/\/

'O’N&O

- 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
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A mxture of internediate (47) (0.0396 nol) in
NH3/ CH3OH (200mL) and CH3OH 20 (100m ) was stirred

wo®snsght at room tenperature. The resul ti ng PCT/EP2005/056609

precipitate was filtered &6f, washed and dried
(vacuum 60C), yielding 15.7g of internediate (48). WO
2006/ 061417 PCT/ EP2005/ 056609 57 e) Prepar ati on of

i nternmedi ate (49) Br -,, )aF HNBr ON ., OA
07Ut meh v agl o m@urezv@ﬁ stiged By PO mpnytes. rN B OAC);

(d 5@1711310 s 8ddedra8d i re AR mik RRP R LSSt BH R Bé&é‘ﬁﬁgom

wWth K2 The rea t.ur
Lopnerasgre- '?‘Ef‘r m’g%arﬁ%ﬁ’%ggﬂ‘zt? 48 Prﬂ'ieé’H'b&FJg%E% golution.
predipaterveastiiifeagacote: The l@larsrmér): s&i}ﬂﬁatétﬂ adad oegmhctﬂ‘lﬁse was washed
Wi waterrtZ X nl%{% z%@éf)ztﬁhere nd 8‘16 sol e U2 & eva org%q] The residue

t'éenper at UI‘ re was poure onto
stap priied lyr colOmmihmometographsi owtnesﬂn(@g@l (elyegt: SPRRAT1HCHaOH 99/1 to

999, fTh'etd%Féél tYH‘chns 00@%*&8}% nﬁfd&@%l\(e ALY, g%@d 1%5

solid tirred in filtere ,
é?géﬂln%@ﬁﬁa‘?rﬁ Yacuo at GOC yi el ding 19.2g (97% of

| P Bepaatict of iftdedidtd (4@)epar ation of internediate (50)
0~~.0 0- Br HN, ,-\ HNBr LN\OI|l N A solution of

i nternedi ate (49) (0.033 I Br

2-ni trobenzenesul f onam-den nol ) and

tri phenyl phosphi ne ((5I 0495 no 92 in THE (700nl) was
stirred at roomtengeratu 1o solution of

B mpxiurpef ijereenipie) (4 )560&59@@):@@9%(%@3@9 IWag hydiogenated at
Sdn Ek%efﬂﬂllr}: tahdﬂ atﬁkﬁplﬁe’iﬁrﬂréssm&lﬂﬁ% (Pt/(tf (Q%zﬂa§ g8 callysttii €he
reactio ure rr Ver

REsaSy apuatlat GBS blrineGi B Y BbRheE sorprar nadlete By, ter
pptakd ofeld, (3yeqond),uthe catahysowad fl)h)&raqbbﬁf aod dre fdirhte maas gedporated,

&L}?di@%&%‘e@%%%&@@@tﬁm r’(?er ected and the sol vent

apor a nedi at e (50)
(@dﬁmar&taﬁmm@ltyﬁr@dwe (4% Exanple A8 a) Preparation of
i nt ermedi ate (51) I—}IRI\BF‘/‘ﬁ@fNO~N

N J

O N
A mixture of intermediate (46) (0.0396 mol) and 4-chloro-7-methoxy-6-quinazolinol
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_~ N/\/Q:F
II{N Br

HO. N
N
AL
A mixture of intermediate (47) (0.0396 mol) in NH3/CH;0H (200ml) and CH;0OH
(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).
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15

O DI AD (0.005 nol) was added dropwi se to a m xture of
internmedi ate (42) (0.0017 nol), (2R)-xiranenethanol

w@ 000008 1TDl ) and tri phenyl phosphi ne (0. 005 nobPQT/EP2005#56609

(30nl), stirred at roomténperature for 5 hours. The
precipitate was filtered off, washed with THF, and
dried, yielding 0.545 g (64% of internediate (51)
(R-configuration). WO 2006/ 061417 PCT/ EP2005/ 056609
EfSPEmrﬁﬁiIOBOf\Q’ltq)neFl’iﬁéqjéf?)atl on of |nter medi ate (52) N
c:olBr BroO\ ~'.' N ) was added dropw se
to a solution of |nte dlhﬁ\l ) (0.000138 nol),

3- brono- 1- propanol (0. §0055 nDI) and

tri phenyl phosphi ne (O |® ng1 in THE (2nl), stirred
at roomtenperature. Thé>feattion nmixture was stirred

AQblutioR efﬂfnt&heaﬁ&%sﬁ(otcﬁw %d'l‘)t i r]ﬁv[F'\ghﬁhﬁl‘? e E‘t‘irré’éfieﬁ room

evapor at ed under entl e | ow of
ferPETatHEe AR téea(tﬂzsiz‘)wtb %399@ K%Qa)t@\}é mole IT&‘P reastlow)éﬁarfeawsaﬁrred
ﬂfr 45 Mngeﬁﬁteu%daemﬁ&atﬁpe%mé&bg)r%oﬂﬁbﬁm r((atsl Sml)gw%soafggd and the
oun X
TR g eSO hobEat whm e Plptoae ! THEp Ry Sgpourcd
¢18p iqeOv OO0 g8 Tadioy 10 smmahited), PEEAhe GesDBB2revppijate was filtered off,
M’eg' ﬁ%&ﬂé’d @9&1@6@%% 2RO 14 V%s srtl?l%g]ll? B!i!w e dCoft, w Ciashed

reaction m xture was ours an

Ehﬁ% §%fl QB 1D YREUQR- 69\/%@6?1&%& 2& ©h%p f W@‘ﬁ@eﬁlﬁ@éf‘

r g BLEpeetioh 65BWrRedidRe50Pt ai ned residue was purified by
reversed 15 phase hig erfornance liquid

chr omat ogr aphy (el uen wANHAOAC; eluent 2: NHAHCOZ) .
The pure product frac‘tw@r&s were col | ected and the

sol vent was evapor ateeN._ul uced pressure. The
obt ai ned resi due (0.030 g)I rystallised from

2-propanol, then the resul thing prfeci pitate was
filtered off and dried , yielding 0.0165g of
conpound (1). 20 WD 28 1417 PCT/ EP2005/ 056609 59

%?H;%pp OF 12nteFr>1rn% 1%{e3(4b)°('6 O%tj moqm tr}gbeglzgnesﬁgjonanu% (Hnl% mol) and

triphenylphosphine (0.0495 mol) in THF (700ml) was stirred at room temperature. A
solution of bis(1-methylethyl) ester diazenedicarboxylic 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).

Example A8
a) Preparation of intermediate (51)

0,
e 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).
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yl, i FH N(N1F ::aci Ol NO\ SIN N\/~ON)
Nl / NJ O and conmpound (2) conpound (3) A m xture of

w0 ndoenemEdi ate (15) (0.0002 nol), 2-(nmethyl am neQBEPBN®D56609

(0.0005 nol) and K2CO3 (adgs) (0.0002 nol) in CH3CN
(1.5nl) was stirred and refluxed overnight, then
cooled to roomtenperature, poured into H20 and
extracted with CH2C12. The organic 5 |ayer was

, dried (MgSO4), filtered and the sol vent was

eXaReapdiRAl df thebkineapss(s2) The residue (0. 16g) was
purified by colum chroimat ography over kronasi l

(eluent: CH2C12/ CH3COH /O 05 to 88/12/1. 2;
51tnm). Two fractions wer and the sol vent
was evapor ated, yieldi ng> (6% of conpound (3)
(S-configurati on) and Q. ﬂ% of conpound (2)

(S-configuration).? to B<arrpll‘é B3 Preparation of
DOAPA0000F #ol) wa added droPiviskid Ciolutidn of\ihterrhididde K2) (QOPO138

i
0 Y8 RORRERE s Pl 8RR Mok (gpggmod in THE
(%aef).)stigred @ogompmperpwireciBexeactioms mintuigsas stired & 1geyr at room
fefperht@e. PeeioNedivas eipbratediindgial fiitid A6RLAN, G cRINth

ded again. The m xture was stirred
H‘r’iﬂn}e@i% %)?éb&ﬁﬁ‘}m%mi‘?&ﬁ?l " then cooled to room
tenperature, poured into H2O and 15 extracted with
CH2C12. The organic | ayer was separated, dried
S04), filtered and the solvent was evaporated to
tionefeth ds 0. 146g) was purified by col um
chr omat ogr aphy over kromasil (eluent:
Ekiaf313/AGH3O0H NHAOH 99/ 1/0.05 to 75/25/1; 5m. The
pure fractions were collected and the sol vent was
emepanwdrest.comdpeutiedi)due (0. 0429, 27% was
crystallized fromgdiethyl ether. The precipitate was
filtered off and iﬁf dri gﬁrnyl el ding 0.034g (22% of
conpound (4) (S-confhgunat © 1120. WO
2006/ 061417 PCT/ EP2005/ 60 Puy a
0. ] SN
s
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-
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).



Exanpl e B4 Preparation of conpound (5 NF Co 1 CHN
ad OHO ,- N---"---O1 N A mxture of internediate

W@ 2@p/06210002 nol ), ethanol am ne (0. 0005 nol) PODEKRAGEB56609
(ag.) (0.0002 nmol) in CH3CN9(1.5m ) was stirred and
refluxed overnight. CH3OH was added. The m xture was
stirred at roomtenperature for 18 hours, poured into
H20 and 5 extracted with Et OAc. The organic | ayer was

, dried (MgSM), filtered and the solvent

was evaporated to dr ness. The residue (0.12g) was
pEFﬁP?TP%’ PHLorpOpRh (2 @ﬁ‘i‘ ERFRRIEEAPhy over kromasi |
(el uent: CH2C12{ CEBOH NH40—I 96/4/0.4 to, 86/4/1. 4,
51im. The pur \
sol vent was e
conmpound (5) (

¢ ielding 0.0 890(330
gurafl on). 10 Exa
ulid (6) N/ F o H |

~\q? Mo ) H A #iwture-ofy ’}T'Edl ate
(17) o( 0. od01 rml) N- ( 2- chland oet hyll ) acet ani de (0. 0001
uﬁaqz)) (0.0003 nol) and pahpamdys) i odi de

5%0 g 4%%9&*@ R Lol b W50, 21 il R R 58 mob and
Ko€6; 420 (89802 B10byin CRBCRU IvimIh wa Tt andhefluxed améright, then
L&?{&f to\/i@émst@ﬂq r%?ed Poﬂ‘éﬂ ﬁﬁ'o HQ@%% laxtré{?'tédt\ﬁE}?éH?@g T}{el'}ﬁ'gamc

vent was ora ynNess e resid

e
5 aoelo‘g@sgaepm@dp@nqdf(lv&’&% efsredrﬁad thenvobyeat Bay aisRYTatsdldp dryness.
TherRRIuk (4. 86g) eits pustied . { SHriaRIohMntedr Gy Ve krotasil (eluent:

aniat @g’dﬂflﬂ?ﬁbﬁ%’é s B el S T S e R cted
d2Ythe walsegwes teakpdrated) yielding GBEN(6%hef qormpoinpd (3t e ¥\BS
(S S e Ph] B (350 oF orkbtnlh GRS gl ©

2006/ 061417 PCT/ EP2005/ 056609 61 Exanple B6
10  Example B3

Preparation of compound (4)

qaeed

\[rﬁx/\g/\/\o l 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 CH3;CN (1.5ml) was stirred and refluxed overnight.
N-(2-aminoethyl)acetamide and K>COj (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 (MgSOy,), filtered and
the solvent was evaporated to dryness. The residue (0.146g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH;OH/NH,OH 99/1/0.05 to 75/25/1;
S5um). 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).
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Preparation of conpound (7) O_/HO \_ N HNON N
A mxture of internediate (26) (0.0006848 nol) in a

wae adodnet4etl aqueous K2CO3 solution (60nl) and EEBEP2005/056609

(60mM ) was stirred for 30 mdnutes at room tenperature.
The sol vent was evaporated and the residue was

di ssolved in CH2C12/H20. The | ayers were 5 separated
and the organic |ayer was dried (MgSO), filtered and

nt was evaporated. The crude residue was

purified by flash coI um chr omat ogr aphy over silica
gBlrep%réP% compaped 8Y)CH3OH 99/ 1 till 95/5; col unm was
stripped with CH2CL2/(CH3QOHIgNH3) 95/5). The desired

fractions were purified mm

chr omat ogr aphy over silicla gel! ;

CH2C12/ (CH3OH/ NH3) 100/0 tg 97 The 10 product
fractions were coll ected an Nsol vent was
evapor at ed. The P&situea 1Jf| ed by

hi gh- performance |i q)uJi\d chr omat ogr aphy (ammoni um
cetate huffer) uct. fractions
RIS ,mt?rﬂbede%@ﬁb (/Jg@%g&%% edBefaming @f@@géa{?&ﬁa@ KOs
I(ayy)e(0.0063 mobpid € HONa( 1i. 51el) (yakistbgd anﬂl‘reﬂmredduemg/kmsCHﬁH was

‘eié&eda’fﬁe Igu%%h?a‘?ﬁg%% at I‘EFI% thSBé}’!lt%¥’ ?é gglﬂjs PQu CF%ylg{o H;O and

was dri ven evapora

oxtacgedgvigt E€yg dia @rganic lifﬁf(“&s Seper ¢tg¢| dsied! (M)%SOOEfdgﬁpﬁ end the
BIvENt SRR P RRe®lo d-“r QU réSdueq(D. IBEPWN'i)dﬂ\ﬁe@ by rcold}ﬁ'rl

%@%&%ﬁég@?ﬁ%b St SRl oo

Shumi) ITierpuesiradtiong 84je dotlecteld ind the Bbliver(t 2vdb e vaynsatad| degdding
I Z ant reaction mxture
ﬂog,g"‘ﬂffg%)eoﬁ 8&@%5%@(3 fon%%l?ﬁl‘ton?‘rper ature. The sol vent
was evapor at ed. The resi due was purified by

hi gh- performance |iquid WO 2006/ 061417

Rl ER3P05/ 056609 62 chromat ogr aphy. The product

fractions were collected and the sol vent was

epPRpaLAabest compoahd@g 0. 016g of conmpound (8)
(S-configuration). Exanple B8 F’Jeparatl on of conpound

(9) g Ij[

JSUsas /

A mixture of intermediate (17) (0.0001 mol), N-(2-chloroethyl)acetamide (0.0001 mol),
K>COs (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 HO and

extracted with CH,Cl,. The organic layer was separated, dried (MgSQy), filtered and
the solvent was evaporated to dryness. The residue (0.097g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3;0H/NH4OH 96/4/0.5 to 90/10/0.5;
5um). The pure fractions were collected and the solvent was evaporated. The residue
(0.042g, 42%) was crystallized from CH3CN. The precipitate was filtered off and dried,
yielding 0.032g (32%) of compound (6) (S-configuration; M.P.: 136°C). ‘
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N HN O &or 5 Lithium hydroxide (0.340 g, 0.0081 nol)
was added to a m xture of internediate (44) (0.0006

wodop/0611CH3OH (25ml) and H2O (5ml), stirred apCT/@PIO05/056609

tenperature. The reactioneémi xture was stirred for one
hour at 40C. The m xture was concentrated under
reduced pressure to one fifth of the initial volune.
The concentrate was poured into water. The m xture

Bred for 30 minutes at roomtenperature. The
precipitate was 10 flltered off, stirred in THE (20nl)
f BepgatenRf rempeHeh (P he preC|p|tate was filtered off
again. The solid was dissolyed in THE/ CH3OH 1/1
(200nt). The whole was fil ed and the filtrate was
evapor at ed under uce es . The residue was
dried, then stirdged forjone in CH3CN. The

precipitate was filtered off an ried, yielding O.
142g (48% of conpound ). by e B9 Preparation

of conpound (10) o o O No Br Ol IN \O/ N To
a stirred mxture of Cs2( 0,018 nol), CH3CN (100m )
and N, NN-tributyl-I- but &nani M um i odi de (0.0072 nol)

%amxadd etiingermetliate) (36) Of00DHI4Sr meldime satfB@Y aga:009 BaCHpkglution
¢ In@ﬁ’ﬁ&'r et \4;1415’@19 '(%dm%a@ Q&}Tedm? 30! %ﬁﬁ&tésoﬁ r&m&aﬁ%y@é The solvent

C. t
Boapepatasd @Hd%efrlé;@aweﬂ lﬁ%c%%né? %ﬁizliﬁ?ﬁha&@%‘gm
Fapatakddesid tﬁé’oﬂgmﬁ? 149ef Wy maaiqmgsmw i fﬂw@dﬁg@ﬁgﬁ@gﬂwh Was
[,ac l ns wer e an e sol ven
MOQFggiﬁ%f%ae I P Sk B b G bRy Sver silica
2@@%@61@%@@1‘%@?%“@%@ golubf viEasatnipped B/ith0
Eiﬁ@ﬁf(éﬁgéﬁ/ﬁﬁg) &é& frgg?@w %‘%‘r{ a4 {l 'b?'célu‘mn

elgom@g@ppg pgggs:l)caggli{emeﬁ%a{wﬁ H/NH;) 100/0 to 97/3). The
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 CH;CN 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)

(S-configuration).

Example B7

Preparation of compound (8)

CL
QONY;
N TN
{ IQ
NH

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
(Zymark). The resultant reaction mixture was stirred overnight at room temperature.

The solvent was evaporated. The residue was purified by high-performance liquid
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ester carbamc acid (0.0041 nol) and
tri phenyl phosphine (0.0038 nol) in THE (20nl) was

waetiosned1at room tenperature. DI AD (0. 004 nol ) P@EEP2005/056609

added dropwi se and the 5 reaction m xture was stirred

for 1 hour at roomtenperature. The sol vent was

evaporated and the residue was stirred up in CH3CN

(50nmL). The precipitate was filtered off, washed with

dmgmtoamhmf) hecproguce fragtings ovegaylectedend e selyapiovasdvaporated,
g 0.5XGH compound (12) O N

%ASM rIl—‘fl'i\l0 Ocﬁn\%o&ﬂd?}%ﬁ%ﬁ'\%&&dﬁgo A m xture of

i nter rredl ate (51) (0.00032 nol) and

1, 1- di oxi det hi onor pholine (0.00185 nol) in 2-propanol

RahpleEss stirred for 2 hours at 70C. DMF (2nl) was

added and the resultant reaction m xture was stirred

f Brepdrétidroefreompoud®(@) The reaction nixture was cool ed

at room tenperature slowy. T e precipitate was .

filtered off and dried, wpte | @i 108g (53% of

conpound (12) (R-configurai oy~ V\D 2006/ 061417

PCT/ EP2005/ 056609 64 Exastple R 12 Pr eparati on of

conpound (13) HN yb/p N A OP/ NJ ~NH O

I nternedi ate (52) 003190~ o) was stirred in CH3CN

(2Rt hydrcbh(le?(osﬁmrgo 610081 ytevamdded (o2nhjx e of mﬂdﬁﬁdﬁth)

L5005 LRk T B0 S Bl ke Ly o
teddieeh mmﬂur@ hyeas Stirredaior ponherinat 40€. Whe maxiure wap mdentrated under
ﬁ%ﬁll:éﬁﬁﬁ'gssﬁ&rto SnDAKR Sf tHehRiBaCRAARL T cﬁﬂ&mr'ét% TR \Rghféﬁ &nto

sol vent was eva orated in vacuo. Water

atsd hegnixfie Mas sTrd g0 miules atroam FERRESUTS: Ther Rigcipigre was
ﬁﬁeﬂéﬂ O, Sfredlin r[tpmmzt)ﬁmmf aitd i, théiethy @fdcﬁﬂ\ta&r\%él fitcket off

P hlglétoﬁéwﬁ? 5%01‘23 1[] Wﬁﬁé@ﬁt@b&g@ 35%%016 was filtered

and the filtrate was evaporated under reduced pressure. The residue was dried, then

stirred for one hour in CH3CN. The precipitate was filtered off and dried, yielding
0.142g (48%) of compound (9).

Example B9

Preparation of compound (10)

HN Br
0. l N
SO

To a stirred mixture of Cs;CO; (0.018 mol), CH;CN (100ml) and N,N,N-tributyl-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
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).
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a Biotage cartridge (eluent: CH2Cl12/(CH3OH NH3) 95/5
up to 80/20). The product 10 fractions were coll ected

wa@nahehb1B0l vent was evaporated, yielding 0.94pCDEP2005/056609

compound (13). Exanple Bl183Preparati on of conpound
(14) I' I ~HNBr ON/SN~ HInternediate (52)
(0.003544 nol) was stirred in CH3CN (20m). 15

2- (Met hyl sul fonyl ) et han. am ne hydrochl ori de (0.007088
ExamplediOadded. K2C03 (ag.) (0.0106 nol) was added
and the reaction mxture was stirred and refl uxed
obiep#pdei of compen¢ddled to room tenperature and the
sol vent was evaporated in vacyo. \Wter was added to
the residue and this mxtyre Was irred for 10

m nutes at room tenperature. [l ow precipitate

was filtered off and dried s fraction was purified
by flash 20 col um Khronat hy over a Biotage
cartridge (el uentsy CH2C12P( CH3®H NH3) from 100/0 to

94/ 6). The produ ractions were collected and the
A0hieurt of\/ﬁﬁerﬁiéaﬁtH(aB)B(@ 0017 in@l1 Xl (31BydroRdgor }5)3%1 dilfnethylethyl

SETGMAmC fild o WERE8 RS tibhéniplisbiEF BPIPR HotEip PHIF Om)
a@s strrdidnay remn mmmecfftumhléh’albm 804 mohrpseddedr dtrepwr@b lanttheg
?Jé llnﬁ(ttﬁrg %s WEHEd e qq’lohf]attrEfmtt&nﬂiﬁﬁure W& sol%n"f‘%

['tin pol n
6vap0ra¢d~anﬂ the ICSI%mNa@twd/uppn CIeeN QOMN- \Thepreemasecmso
Hiltéed ofpwadhbd withERH; (BN akddridyD yie(difg 0.8 g (88%)Nf Eotibdund (11).

Example B11

Preparation of compound (12)

I
O\// ;/\

O 9

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).
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HNC O, / HN/ d OS~- NCNHO/ / 51 HOB/O-/~N i
O\ N/~H ~/ ONV OH Co. No. (17); Ex. Bll;, R-confi

WO R@bi0e1r1TCo. No. (18) Ex. B12 [\F O'S~ HN ' QiCTIEP2005/056609

e,N51, a ~ O~~~ v _ O6bsit Nonf' N H Co. No. (20);
Ex. B 13; Co. No. (19); Ex. B12 MP.: 197.7-199.5C
(deconposition) cIl ~HN..0 cc NHHNBr O\ ~ HO I /

NJ d) Co. No. (21); Ex. B6 Co. No. (22); Ex. B9
Nt:O O-S~O0. F I \Il HNCI1 O\ ~ N HOI / N) Co.
ﬁw%_ Ex. B9 WO 2006/ 061417 PCT/ EP2005/ 056609 66

npound identificatjon LCVS-nmethods: 5 The HPLC
g?’&@?@ﬂ?n%@“&?ﬁﬂ (B9 by a Waters Alliance HT 2790
systemw th a colum heat A 0C. Flow fromthe
colum was split to a Watéers 996| t odi ode array
(PDA) detector and a Waters-M ¢fonmass ZQ mass
spectrometer with an el ectryg @ ay’ ionization source
operated in p05|t|%e\aﬂﬁ/h-o i oni zati on node. 10
Met hod 1: \n/

(6]
Intermediate (52) (0.003190 mol) was stirred in CH;CN (20ml).
N-(2-aminoethyl)acetamide (2ml) was added and the resultant reaction mixture was
stirred overnight at room temperature. K,CO; (aq.) (0.009569 mol) was added and the
reaction mixture was stirred and refluxed for 2 hours, then cooled to room temperature
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
fractions were collected and the solvent was evaporated, yielding 0.94g of compound
(13).

Example B13

Preparation of compound (14)

O\ L0 )
- \/\N/\/\O N

Intermediate (52) (0.003544 mol) was stirred in CH;CN (20ml).
2-(Methylsulfonyl)ethanamine hydrochloride (0.007088 mol) was added. K,COs (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
column chromatography over a Biotage cartridge (eluent: CH,Cl,/(CH;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).



Rever sed phase HPLC was carried out on a Xterra M5 C18
colum (3.5 M 4.6 x 100 m) with a flowrate of 1.6

waorkdowios41Thr ee nobi | e phases (nobil e phase A 9BO4/RBING/056609

amoni um acetate + 5% aceteofitrile; nobile phase B:

acetonitrile; nobile phase C

nmet hanol ) were enpl oyed

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%
Balilp F-11lists thaicemppiends dead terd yepared egcordingoeneoAtieaboye 5
Ek 188 ThéolldWiBE hbiREviMnd AR rdhisedOn te 1NBISs UNITH stalVB 0P the
eversed phasé HPLC was carried out on a Chronolith
t’(’S‘g)PO 'mm) with a flowrate 20 of 3 mi/min. Three
nDbl | e phases (nobil e phase A 95% 25mM ammoni unacet at e

Fabl®oacetonitril e;

nobi | e phase B: acetonitrile;

nobi | e phase C. nethanol) were enployed to run a

gradrent conditiron f
m nut to 49 % B

acid) were errpl oye
fr nm 1nn 0/ D +n O

rom9 %A to 2% d 2% Cin 0.9
and 49 %LCin 0.3 ute, 100% B

es EADD

| d,Utlon

obi | e ph

to run a pradient 30
P12 m

b

for 0, ;ﬁ%/ i nj ection pol ume ofog OIIUL was used.
25 Met evd rs phase HPLC was cai:ri ed out @n a

\/\
XterraI\/IS col 15mT1 4.6 x 1 mwl’p ¥ a
flow rate o 14 [ OQF @
phase A rret\h HZO rmbl | el phase B 0o

[l A a¥el A [a ~t \lr\l llrm

LI B4 L "\ e ~J /U

5% acetonitril e
phase G 1Rikang

f 1 . Xx. B

carried out on a X.¢ C18 col um (3 5 4 5
100 nmm) with alflow r} 16rﬂ/ red I
phases (nobile p ase®A 50}%} 25rr1\/| 35’\ ni e t

phase| B: acé\tonl t?m?irmbl l e
rJe enpl oyed to r“@g{a% | Ant

condition fram 100 %A to 30% A, 35 %

L LILIL

1 H
™ CT9O. Lan LI r1IJ \,\JLIUI VA \ZL

v

C18
T 3‘“

acet at e;

'Ié phases| (o \(L&
phase B: acet

67 35 (%) ﬁo' (18

FH Bybes
=

S
l&. NI um

pnitril e:n nmobi ] e phase C

formc acid) were e

condi t i ©a Ig. (ﬁh?)sﬁx%

oned toj run acermgi@of Ex. B13;

40 % B FPp7 5 960 b AGpbSrion)

7 0\///

00— %B—Ffor mAgtes—AR—ThRfeet o/~ tHe—o6r——=
was usedCl Table : retentioh time (R Jin,nnut es)
and nol ecu g as the M+ ConpoJk “({)M/\(M—I+)
LC G |vs m{) 3\/\, .
R lf;j@[Br

O| N

HO N)
Co. No. (21); Ex. B6 Co. No. (22); Ex. B9

ng
Q hee

S

HO

Co. No. (23); Ex. B9




10

15

20

25

30

35

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

wadteoddead?2 1 Int. 25 9.62 684 1 10 6.24 675 1PCWEPHINR156609

631 1 22 5.92 661 1 23 5689 617 1 17 8.48 578 1
Int. 39 6.32 559 1 Int. 37 6.47 373 1 Int. 36 5.53
3311 Int.3 4.62 4451 Int.4 5.63 5511 Int.5 4.39
601 1 Int. 23 8.26 729 1 Int. 21 1531 2 Int. 43

0 entifigatigy 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
ttMisideifidds:2 Int. 51 1.2 499 2 14 1.18 606 2 Int.45
: 19 1.17 592 2 WD 2006/ 061417

PCT/ EP2005/ 056609 68 18 1.17 580 2 Int.20 1.05 575 2

TR HP2.ClgradiestGas3upplivid. by 8WatedSBA HahceZHEQ790 4kt Mith a column

heater set at 40°C. Flow from the column was split to a Waters 996 photodiode array
(PDA) detector and a Waters-Micromass ZQ mass spectrometer with an electrospray

ionization source operated in positive and negative ionization mode.

Method 1:

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
ammonium acetate + 5% acetonitrile; mobile phase B: acetonitrile; mobile phase C:
methanol) were employed to run a gradient condition from 100 % A to 50% B and 50%
C in 6.5 minutes, to 100 % B in 1 minute, 100% B for 1 minute and reeduilibrate with
100 % A for 1.5 minutes. An injection volume of 10 uLL was used.

Method 2:

Reversed phase HPLC was carried out on a Chromolith (4.6 x 25 mm) with a flow rate
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,
t0 49 % B and 49 % C in 0.3 minute, 100% B for 0.2 minute. An injection volume of 2
uL was used.

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
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
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;
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%ﬁlﬁq?ﬁe%ﬁ'ﬁp%@ u]te(d;% eaﬁlo K WOTK] é}@lc\%l(‘tehtrg’twn %I‘l)é)lvg%ﬁ(%fltlon into the
aysAy.p hind Gompsition tof gtei dmlnutlatsbmféqdorr@dh lonas'ehe detedled badowi s
initiated by the addition of the MJATP mix. After

| IB« Ft:(')l‘Hﬂ&Slh LI-U III IIUL Ub (=1} I ‘i&l‘l!’l é(SIIpUI al urc l IIC

" SN T phi 5.5 L WEGH AT9 1 folfe_aad LB;kUl*V Gh Bl O & 3916

PhRSRbOG | <6 - a,g,ac o3@iddf 1 on. 10 | Re react| on is then

spohdmeiesant o a P30 filtermat and washed three tines

f (020 NV MORRIRHES0, it PMEDTAM phosphor)iAbl, Brek. BGRT Besoffrge €mp, it

nmed- akroe rc:?foptﬁq:nol 0.01% Brij-35, CDK5/p35, CDK6/cyclinD3, ErbB4, cSRC,
5% glycerol, 1 mg/ml BSA Ret, Yes, Hck

All substrates are dissolved and diluted to working stocks in de-ionised water.

Abl human
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to drying and scintillation counting. ¢cSRC human 15 In
a final reaction volunme of 25 1, cSRC (h) (5-10 nl) is

WO nadaloet4e With 8 MM MOPS pH 7.0, 0.2 mV EDTAPCREB20M/056609

KVEKI GEGTYGVWWYK (Cdc2 peptietle), 10 mM MgAcet ate and

[y- 3P-ATP] (specific activity approx. 500 cpm pnol,
concentration as required). The reaction is initiated

by the addition of the ATP mix. After incubation

Tnoz find reaction w@lume of 8o .t (t1@rmal) ishiecubatgd Wi indI MOPS

¢ GIRP @Cé M1 Eb?Az S0 PWEM@RA@FA@KI@‘C loarnﬁf/hfl%ﬁ‘é%{éoarnﬁgy-”P

acid sol ution. he reaction is then spotte

BALb( Saeqh@@a?t}VPtﬁ’é‘PWQf‘ AcrrryRmeb concerigationrs sequiedls The
fabtonas mlﬂate?&by‘rﬂ?ﬂemh@ﬁlﬁh of the MgATP afid. Affeendubatidd fwno Iminutes

e i Rpdtinbienhe P Esiof i Mokps B LRCHIE o S aR afy PRdsphoric
§Bd d@utddd). 10 gl phibe b@&cedn 1sithdn ®ottM onffADR B30 I 1térmgt abd vashdd

% e’”t“‘f;!\st}eBI %a?@ﬁft 3p: AEITJP%}FS pHdIC ohetd aé*&"?%%‘%&‘@%%“f%ﬁ““

SEﬂﬁB atl%lcﬁﬁ’é‘@tﬁﬂgr ation as required). The
reactlon is initiated by the addition of the MATP
a!x. After incubation 30 for 40 m nutes at room

ture, the reaction is stopped by the addition
bif a ind] rakction v@%mplod2HpbBlk (i (5d1Gm)tis impubaldd witlo50 M Tris

PRI SRS TR REVOLD, B Bk S4B diol i merm
mlv@lanliwrbﬁdem mMMafstate angrly- 98P AT %Ir(weﬁg‘waa@awty approx. 500

éﬁhlﬁhioh |c@ﬁéeﬂﬂa&9%trb(g.ﬁred§” ﬁhﬁﬁ&%ﬂoﬁﬁﬂﬁﬁakﬂ thd fdition of the
W on val upe of Erb B4 1!1
it HCBPafion wd@snﬁlﬁte? sbyoor @mma@/& © i s

§¢bfipled, byQhél addition offpoklydf @ 3% pﬂ'qsphorﬁi acid doutiol Y@ul of the reaction

6 O /
%9;}9%3% Qﬁcgﬁ?mg’g@g A0R e @%%d tﬁr%e Whes ?qg%d%nﬁ{r(}? in 73 mM
plzosploricragid and anse i mehand gyior tvfdeymgand scu)mtllla@on nountlaged
by the addition of the MgATP m x. After incubation
for 40 mnutes at roomtenperature, the reaction is
Ihy the addition of 51 of a 3% phosphoric acid

B0d fitidl @dhctidOvolude of D& ul, @t (HY15-16 nilhas 1rﬁ:DB:Ité<Bd’1tﬂ BtraMaMOPS

P BB TR AR AT pa ey Tt SRR S f-aop-
Ay (sgeafidagvitytappioat 309rcpodpmol, nencergation useguirad)aThe reaction
{s'iﬁﬁhtea %g‘fﬁe’ &ﬁm\()‘ﬁlo‘f' ke M%/D%P hix Kﬂér 19&“93501( Rir 40 te$ & room

%S%E{a?%& th¢ tgaetionty ﬁtppaedlby the a@ﬁ}w%safo%ﬂlaqf@ 323{7|e|@hosphorlCl acid

£dlutﬁﬁlpilﬁ\ﬁfﬂ)f thé& RREidn i tmgs Mﬂtdd}/orﬁp@FﬂﬁérmEtQQ afdPWheheB khree times
cen at | re Il re I eacC 1.S n

i SmBulenin 11 mRT pfosBhiricsle astitiee IRl pbf g pif

giintilanot esuntiag. r oom t enperature, the reaction is
stopped by the addition of 5 pl of a 3% phosphoric
acid solution. 10 | of the reaction is then spotted
eRKo/pdSHumasr nat A and washed three

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/ml histone H1, 10 mM MgAcetate and [y--
3p_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
at room témperature, the reaction is stopped by the addition of 5 pl of a 3% phosphoric
acid solution. 10 ul of the reaction is then spotted onto a P30 filtermat and washed
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15 tinmes for 5 mnutes in 75 nM phosphoric acid and
once in nethanol prior to drying and scintillation

w@owasrag? Fyn human In a final reaction vol uneCDEPRS5/056609

|, Fyn human (5-10 nmlJ) is i7acubated with 50 nmM 20 Tris
pH 7.5, 0.1 mM EGTA, 0.1 nM Na3VOQ4, 250 M

KVEKI GEGTYGWYK (Cdc2 peptide), 10 nM MgAcet ate and

[ 7-33P-ATP] (specific activity approx. 500 cpm pnol,
duerctemes for bomingtss mefuinMephospiite acehand ange ismethangl arietito

Bb’ylﬁgﬁldag,@ﬂmlh%h Qfuntihe MUATP mix. After incubation

40 m nutes at roomtenperature, the reaction is
stopped by the addition of 51 of a 3% phosphoric acid
@@Kﬂ/&@ﬂnDQQu}naﬁ)f the reaction is then spotted 25 onto

Ty Bl achih PRt MU IO RN Tiarl GHiog D) ihbated

Mhdirml\hMCH’t’Sde d 10(1012| thist ERHACG.U Mg/ml} hlstmlk Hluh@mM MgAcetate

|
it S itk hoptoh, 500 bty obidl, oot of Rquiged).
e reastais inated bR Yeraddition gf@aégx Pitpr ingbption fpr 40
evhlye G @bcth @er@ﬁb@atﬁﬁe 93 Peadfibl is(skdpped by Qleaﬁﬂitl‘(’)htoYS ul of a 3%

PRebsasndsdifyar 1D gbo%@g?%gﬁéféﬁft Fowoted Gg a Ffkperiat and

mdaxhed tidet eémes farflainues if 35 mA phosplides a@ad andarce in methanol prior

e I re., .. J.on is stopped by the addition
E) &@ﬁ‘ggaﬁ’ﬁéaﬂlvf%ﬁé‘é%ﬁﬁn & acid solution. 35 10 | of the

reaction is then spotted onto a P30 filtermat and
m@@lqmtaﬁree times for 5 mnutes in 75 nmM phosphori c

? P?%ﬂg?lgg ﬁofeg@nrﬂ%ganoc\ﬁg%rz%@ a)@ Eﬂi))éls 1nn%ubated with 8 mM

RIOPS ozuslo%ﬁﬁﬂBDTAzzmypNhnmmeﬁaamwwH@am ipeptide), 10

A A e ey dpbrd YT, " >

e&ametraiwptae exquima). Therepctingy infinitigiod by tleiaddiripn pof theJMgA@P mix.
me{vgf%ﬁl%tﬁh ?oﬁ@fjrn[nﬁtc% %P rd%ﬁﬂ]en{g@ﬁﬁﬁé fthCre@Gidnvk E%gped by the

tration as requir

%wgrox é) ,, cance
| tl%%’i ub?ffi% Ph?%ﬁha%aclwo HHRN-addi ti on of the

Mo AT BY thit Xeachbid grthdnmputtai o0 afPao filkernidt Abid @SshaY thire® tines for 5

RS G BRGLir FRRRR oAl

s@aitliation conrginghen spotted onto a Filtermat A and
washed three tines for 5 mnutes in 75 mM phosphoric
acid and once in nmethanol prior to drying and

ion counting. 10 Ret human In a final

1£2£hal8acyieh oRnRiof 25 4l . E@at (HUBHD Gy ikGndtibhted Sith 8 mM

MRPR DA e T MR BT Ve o Bl 1. o m

Moreetatd addet TRAATY) Gppribix actBOy approk pFasl gprepmok ndrcahtrasion as
u | [ t

ERg S byt SRRk AL B s o

for 40 minutes at room temperature, the reaction is stopped by the addltlon of 5ulofa

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.

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
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m nutes at roomtenperature, the reaction is stopped
by the addition of 51 of a 3% phosphoric acid

weodoabsam? 10 | of the reaction is then spott eRPCDEPOR0S6609

P30 filtermat and washed tthree tinmes for 5 mnutes in

75 mM phosphoric acid and once in nethanol prior to
drying and scintillation counting. 20 Yes human In a

final reaction volume of 25 1, Yes (g (5-10 mJ) is
MeAdstateanddiy 33 PAARRI (MEpgic gsHvity approx. S0RHopmIpmel, eontentration as

@g%d)p?hé/ fettbn i Witiatéd By th%(ﬁdﬂ%%ﬁ%t n%RTP ndx [ Xftd3Reubation

ﬁJ@ specific activity ng
5 HOaPOiEE %ﬁqogstemearaﬁuree&)e re%fﬁ@nrl%%teme&rwz ¢ pddition of 5 pl of a
B ﬁho@plﬁﬁlcbﬁhdtsbﬁltl@d did jlasT th rebdion VY AER spatied oftd @Flltennat A

nut es. era
RSN EsH Me! Bs e B ER Cio R PharbBIREAR! i opebgmethanol
phostohinying amd saintilkobutowmingl0 | of the reaction is
then spotted onto a Filtermat A and washed three tines
for 5 mnutes in 75 mM phosphoric acid and once in
prior to drying and scintillation counting.

80a fihdllredttioR Rollumhedf 26 Al Fgr @agbh @5110 e ikhiba&d With BlhM

P afig R 25k ERre e P Th0 o  lada g ane

|[W33BSLPF}?3]'|(Ei}ec(fsmumfty sppmx |500 tymémpe coonc&titiopay equired). The

| A § lisf@h%t%‘ bg ggh! o:h%g}hoefﬁgﬁﬁ%a%gﬁéﬂ 18&16&@?11 for 40 minutes
ahr@gmé@mewam theoreprtiontisgopred bydemadditinierfat wiraf 2 3t%néhosphonc

En&él‘?;bl'uﬁﬁn '1%) pﬁb@ﬂi@%’acﬁ%n ihBereditbd Qﬁto(&fﬁﬁeﬁna@fA a%d%vff?shed three

aci e re t| on
e et inuts™ G Tt P Phom 89,0 et RSIERONRBOr o drying and
2000l ok 4duntAgT/ EP2005/ 056609 73 three times for 5
m nutes in 75 mM phosphoric acid and once in nethanol
prior to drying and scintillation counting. Hck hunman
Kyh humat j nal reaction volune of 25 pl, Hck human (5-10

IIM f1h§l réz&'ﬁ%’ @Bﬁglev&f bl ;ﬁ CI;}M hL\lPMé;g?;j-g g' n¥U PPS 1&ugat€a/k§g}§t1%M

TR PP SO PO T St Kty 950 PV SEEICHaNY SV I Cac2

pqm n?b nMMtgﬁgauge ahd pp”lasu‘quspebﬁﬂ)acumt@;eagpe@@ 500 8privpmol,
at ed

s E R e Feab e Tk traflordts i3 ed B e itfiop of UHefiteaTP mix.

Adtc incobpatios fert 4opaaitest tdoe eMpartlire,itonreadtidh ib stoppeal 1B3%he

Qﬁtﬁﬁmgf $h1 &Ci ﬂ%%ﬁ&éﬂ)&bﬁ@a@&@oﬂltl(ﬁf 1b ?of tg‘@‘f‘ dcQh is%hélrk‘f)Btted

spotte onto a termat and ree tines

pBto P30 fHisrmat and washgehhigs signns §or i:ma&t@ in 4 gnphasphgric acid

ARd R Gh metHafsl privr & Yy aaddcigtilfiionl doghdin@) counting.
The follow ng tables provides the scores for the

conmpounds according to the invention, 15 obtained at
&ck bahawoncentrati on of 10-6 M using the above

g’?ﬁ‘hhﬁg@&iu% 0@%&%?%%&}&%9@%0313{% ?sgné%_é d (%IHPSG P
PHA- i} s 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.

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. '
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and Score 4 = > 80% inhibition. Z Ant. 43 3 1 4 4 2
r 154124 1Int. 25124 8144 11i 3 4 12 - --

WO 20060061417 4 4 3 13 4 4 4 14 4 4 3 20 4 4 BOI/EPA0Z056609

3 244444 Int 16 4 4725 4 4 6 44 4 4 17 4 ~-
"-- 4 4 18 4- 4 4 WD 2006/ 061417 PCT/ EP2005/ 056609

7471 C_.Cityf1 CQILJJILL {E o U
43---- 44 4443112215223131 Int.252 3
Byehuman3 4 4 4 --- 11 . 324 4 2 12 4 4 4 4 4 3

Iafihalfettidn Fotime 't 25414 @) 6-10 mU) is incubated with 50 mM Tris
pH 7.5, 0.1 mM EGTA, 0.1 mM Na3VO04, 0.1% B-mercaptoethanol, 0.1 mg/ml
poly(Glu, Tyr) 4:1, 10 mM MgAcetate and [y-*P-ATP] (specific activity approx. 500
cpm/pmol, concentration as required). The reaction is initiated by the addition of the
MgATP mix. After incubation for 40 minutes at room temperature, the reaction is
stopped by the addition of 5 ul of a 3% phosphoric acid solution. 10 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.

Ret human

In a final reaction volume of 25 ul, Ret human (5-10 mU) is incubated with 8 mM
MOPS pH 7.0, 0.2 mM EDTA, 250 pM KKKSPGEY VNIEFG, 10 mM MgAcetate and
[y-’P-ATP] (specific activity approx. 500 cpm/pmol, concentration as required).

The reaction is initiated by the addition of the MgATP mix. After incubation for 40
minutes at room temperature, the reaction is stopped by the addition of 5 ul of a3%
phosphoric acid solution. 10 ul 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.

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/ml poly(Glu, Tyr) 4:1, 10 mM MgAcetate and [y->"P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The reaction
is initiated by the addition of the MgATP mix. After incubation for 40 minutes at room
temperature, the reaction is stopped by the addition of 5 ul of a 3% phosphoric acid
solution. 10 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.

Flt1 human

In afinal reaction volume of 25 ul, 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
reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes

* at room temperature, the reaction is stopped by the addition of 5 ul of a 3% phosphoric

acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and washed
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204 4444 .19444 44 2-- 4444272
-4! -- - 34442 Int. 16 44443 533434372

W0 2006068174 4 4 4 17 4 4 4 4 18 4 4 4 4 0 z BCIEPH4N56609

43 3 -1 121:52j) 1 Inmsg. 2522 $-321- i -
1 12423 ---.._13 43 41442 4 2043 4 444

4 19 4 1Jti WD 2006/ 061417 PCT/ EP2005/ 056609 75 D.

Conposition exanples The followi ng fornul ations

elxremjiniei for Symino@k impHamivl peasphadl actdagosict inmsthaneltpaiok &
1n% %f&ﬁﬂhﬁu&g&%ﬁhﬁ ration to ani mal and human

I 'naccor wWth the present invention. 5
"Actlve ingredient” (A 1.) as used throughout these
@ Mhfs relates to a conmpound of fornula (1) or a
har maceut j cal acc pt ahl e addi |on | t. thereof.
afipplaesstipn: VOJf lgﬁclf a9 @Séﬁlaw fpdgyith 8 mM

MOPSHHCT0,9. ﬂﬂ]MEﬁIM 25 pvi KA(EKIGEGIOY @YVYIG(E@S@eﬁ&TeQ 10
SV G P e Pl AL
(conagntratieh asaequitiedy [The reaction is initiated by the add1t10n of the MgATP mix.
After incubation for 40 minutes at room temperature, the reaction is stopped by the
addition of 5 pl of a 3% phosphoric acid solution. 10 pl of the reaction is then spotted
onto a P30 filtermat and washed three times for 5 minutes in 75 mM phosphoric acid

and once in methanol prior to drying and scintillation counting.

The following tables provides the scores for the compounds according to the invention,
obtained at a test concentration of 10°® M using the above mentioned kinase assays.

Score 1 = 10-30% inhibition, Score 2 = 30-60% inhibition, Score 3 = 60-80% inhibition
and Score 4 = > 80% inhibition.

o

ik IBAIA_MAD

A AR PRI |O[RRNDNDW|

o g S AR
—




pyrrolidone (10 g) in about 200m. of water. The wet
powder m xture was sieved, dried and sieved again.
wabea/ostaer e was added m crocrystalline cell ul oBeT/ERDO5/056609
g) and hydrogenated vegetable oil (15 g). The whole
was m xed wel | and conpressed into 15 tablets, giving
10. 000 tablets, each conprising 10 rrg of the actlve
h

fthpre—wer
adde &) >
pol y neent+ at ed=—-col or
susp S Hnm_)g pna? ed.| Thd
t abl t Fus @bt at ned 1
' la_c8ati nhg apparlatus. WD 2306/ 061447
1056809 |76 C ailns 21. A ccnpound 4aving he
13 R zl~ 44 Y 2'4ji B 4 ' |R2 4X~ 5 43N
cn |8 NL 5ithe4N-okide forns,sthe 4
al Ty a¢cepf ablle agditiongal s apd the 4
'iyni.>,orre£{icforg5t eiqplf,l\/\hegein44
IS0 R st By =Py S MY 4
A 47 i e = it AN A SN -
3 _galky® NHlco- N do-Cl safkyl-, 2
-4 .l 7 kyl|- O, 4 — 3
8 6al kyl3 4 3 4 2
NR23- COt CR146R17- NH4, 4
CO MH CR18R 9-CO-, 4 4
P |CO- WR20{ C1.43al kyl - £0-, 4
-C. Zal Kyl - NR21- - CO- NH C1. 3al kyI -, 15 -NR
22-CO- Cl_3s 20
Cl. 2al kyl -
- Het 22- CH24
- O Cl_2al ky
3 - 1
2
2 1
2 2
3
2 1 1
4 2 3
4 3 4
4 2 4
4 3 4
4 3 3 |
4 2 2
4 2 2
4 2 1
4 2 1
2 3
3 4
2 4
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X2 represents a direct bond, Cl.Z2alkyl, O,
-OCl_2alkyl-, CO -COCl_2alkyl-, -ON=CH 1INR12 or

WOBR0EAcB11- 2al Kyl --, 20 R represents hydr ogenpCT/EPI005/056609

hal o or hydroxy, preferablyshalo; R2 represents
hydr ogen, cyano, hal o, hydroxy, hydroxycarbonyl -,
Cl. 4al kyl oxycar bonyl -, Het 16-car bonyl -, C1. 4al kyl -
C2_6al kynyl -, Ars, Het' or dihydroxyborane; R3
Defoapesitien emadidesen, cyano, hal o, hydroxy, fornyl,

ﬁ%—ﬁoqL W?l?/ form %ggl?sle%)ré}en llﬁztgpg%l—(ﬁtﬁl'rbﬁ{&twagH@ﬁéésﬁt&%@gmtaﬁ)le for
BRenge admh@st@tlp@ sasrpmal angdugian mabJécts Ubascprdaeget vsith the present
sRkssded fronthydroxy or halo; R4 represents

4- Cl 4al k Cl. 4al ky on or R4 represents
é&ctnva lngr%lﬁ%ﬁt Ll 9ies rachrouthous thssexsmalgap lr@teﬁa%%mpgound of
fosmul (IyGaracphatihsdeuti¢igip tasccpedbicidditidnrsamitfeyebf oxy -, hal o,
Cl_4al kyl oxy-, Cl1_4al kyl oxy- Cl1_4al kyl oxy-,
NR37R38- car bonyl oxy-, Het5 30 carbonyloxy- NR7R8,
NROR10- car bonyl -, Het 3-carbonyl -, Het'3-oxy- or Het2-;
Beample &). bafilm Fomed1ablern05/ 056609 77 R7 represent s

b hRAEEM of fA¥RF Q¥ - CL. 4a|ky| or C, _4alkyl; RS

e réesen cloalk Het 6- ¢ nyl-; .
tlgﬁpﬁéécapg@ {lactosgd %0 g %&S@I&&@%Mﬁw@d well and
Hleteh&exshﬂnﬁldmeﬂwltlﬁlsoclmidnwf@xamﬁrchﬂwﬂ sulfae (& g)aind polyvinyl-

I'E'%Eiﬁ ))ngi1 ni)ouq %661% \f/ater5 Fﬂ%e gve ?(%W(%er anjxtu{ehwas sieved, dried

am nocar
@1d mateﬂwg@ul Thnmythere Vs adliedzmtcmtrxmlbtﬂgﬂllubm (160 2D hyd

?&ﬁ}énﬁ%énfatéh% é’t’hﬂl@ oﬂ '@PS THPGvﬁol% YRR thik e RER aﬁ'@&&ﬁér%i_ed into

éb ydroxy- and Cl
RBlets ph@ge i Oéibl%il Wh cgraa%tlng &‘P B %ﬂt%acé‘ﬁ% ingge
euaﬁt tuents selected from ClL 4alk Isulfon |-,

@2 gbn gﬁ%tgtgwf %eglglgorss gﬁw in dﬁ%ﬁg{éa bo& ébﬁp])ll}&;e was added a

@ilutdkai o\ttt geltdost AP lgy inoRGM (léﬁnhl)H@httrﬂ.thereR@emﬁ aqited $HINIL75ml) and

5 A0l o) Bl A sRGBE0 8003 Bl o cissovgy

ﬂ@bb@y@ﬁh@eﬁ?@pa gEle laitar sabtiy was gdded to the former and then there were
Gdded Rhdoy bm@ﬁ)ﬁcﬁ@é&ﬁwé (2.5 &%oryemyﬁwﬂ%lﬁioha@ls SOAK, concentrated

C 4a|k

ooy S Bang e Ve b idposshasad fherahisinys vom soared
Wahltl&iesthm sbthiyield openre itatchdtinglapparatag] |
Cl. 6al kyl oxycar bonyl optionall'y substituted Wi th
phenyl or R13 represents Ar6-sul fonyl or Het24-C

1. 4al kyl carbonyl ;7 R14 and R15 are each i ndependently
sel ected from hydrogen, Cl.4al kyl, Hetl15-Cl 4al kyl -
or Cl. 4al kyl oxyCl. 4al kyl -; 20 R16 and R17 each

i ndependently represents hydrogen, Cl -4alkyl or
Cl. 4al kyl substituted w th hydroxy-, C3_6cycl oal kyl
or phenyl; or R16 and R17 taken together with the
carbon atomto which they are attached forma
C3_6cycl oal kyl ;
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may al so represent hydrg}en/Wh
together with the carbo atomt

R18 represents hydrogen or Cl_4al kyl optionally
substituted with hydroxy or phenyl; R19 represents

whyawogan? or Cl_4al kyl ; 25 R20 represents hydr BgEEPINS/056609

Cl_4al kyl; R21 represents hgdrogen, C1.4al kyl, Het23-C

1. 4al kyl carbonyl - or R21 represents nono-or

di (Cl_4al kyl )am no- C1_4al kyl - car bonyl - optionally

substituted with hydroxy, pyrimdinyl, dinethylamne

Ehiiy 4al kyl oxy; R22 represents hydrogen or Cl_4al kyl

optionally substituted with hydroxy or 30

Cl 4al kyl o R23 represents Cl_4al kyl optionally
ubétOPWP%WYWVﬂ% e frawia | cl4al kyl oxy or Het25; R23

5%3?9961R17 t aken

. i they are

5 4 d R26 each

NGl kyl,

rbonyl -p? nono- or

1 4al kyl car bonyl -

ﬁyl substituted with

@ fpom

anel/CT 4al kyl oxy-; WO
%2R27 and R28 each

ydroden, Cl1_4al kyl,

attached forma C3_6cycl oal kyl ;
i ndependent|y represént hydroge
Cl1_4al kyl sul f onyl - 35 am no
di (C1_ 4a|ky|)an1no arbon%l-

Cl_4al kyl oxycar bonyd gor 2C1 4
one or nore substitue
Cl1_4al kyl sul f onyl -g#
2006/ 061417 PCT/ EP20G
i ndependently represent

Cl1_4al kyl sul f onyl - am nocar bonyl -, nono- or
di (C1 | 4a|ky|)an1nocarbon |-, Cl. 4aIK§Icar onyI
the Mrafidg fostny clae B%mace%»calbaa%smw? additien paltseed ti t h

qeRocHeni®dll§ isomgici fbrmeythereof @lhesdied from

Cl_4al kyl sul fonyl -, hydroxy- and Cl_4al kyl oxy-; or for
those 5 conpounds of fornula (1) wherein Het2
PegrewentNHa het erocycl e sel ected from norpholinyl,

?h %{s”iﬂg pal lpe@ 94'11{&4&1 Flgﬂ Eﬁk}rlddxﬁ Rdé‘fgfké’l

Cl_4al k
i SRR Lo s alabh GrakpENR Oy e s bs iy NH.CO-
d01( Mlo(b@flﬁénaylyl €0- @gaau@q;ar(blqankm -COANDQalk9I-CO-Cy qalkyl,
i ipale!
1 TG ESGe oS ot R CRNELER Wk ¢
one -@ralkgl- mrm@m%ulmue@pscs@amﬁmm f-(IId;FrCO NH-C.salkyl-,

C1 k)dé H ﬁggﬂ%aﬁy N}f‘% ﬁ% %’ahlgf-to HCBQ%O- or

and eac fepresent hyl

am ﬂiﬁu’r@lénQQNH vis8kal-bonyl ,  nono- or
st fégleséﬁbk\ym)ﬁl‘ﬂ ARGIRI-DORYCH-, NRHQy -QR!-C alkyl-

G Sl SHASRRSRY IR 005 e 3l cobht nablv ooy

f r ofNRNRS NB82.C, @llklal kyl sul fonyl , an1nocarbonéloxy-

gf%g%}@s el b A@dﬁwg@&&qmo and nono-
repeeisenf$ b@@@nbwp (0" |haﬁr@wywmg@¢rbm>éd with one

yiekbbAn R Seh86hAd C, LARIL Ry damyyl-, A, H
gg{kw oXy- a% C1t4al kyl}gu 16‘ny?]L 29{, ¥iyl-, r’, Het! or

Cl “HAYRDK By optional |y substitut ed with one or
Hﬁfeprésblbishydrti@m sy6) ieds, e@flrofxiryfot@nh VIdCoxafkoxy-, Cyalkyl-,
(0)¢ gl f on 2 1 an

cach e ably PSR Ry e S8 T dgRed S one o

c;_waemy»bame bny br morezubstideatdsslegted framphyroxy or halo;

] £egilesérﬁg @‘4—0\,94 @%@[,Qﬂﬂﬁﬁl}(yl’oxglorﬁl I%yﬂe%{s@ﬂmkyloxy substituted
with one or where possible two or more substituents selected from hydroxy-, halo,
C,.salkyloxy-, Cj4alkyloxy-Cj_salkyloxy-, NR37R38—carb0nyloxy-, Het’-
carbonyloxy-, NR7R8, NRgRlo-carbonyl-, Het3-carbonyl—, Het”-oxy— or Hetz-;
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Cl_4al kyl oxycar bonyl - or Cl_4al kyl substituted with
one or nore substituents selected from

w@o0dabiayt sul fonyl -, hydroxy- and Cl_4al kyl oxyrP¢T/RBB05/056609

represents hydrogen or Cl_4al kyl; 25 R34 represents
Cl_4al kyl sul fonyl -, am nocar bonyl -, nono- or

di (Cl_4al kyl ) am nocar bonyl -, C1_4al kyl car bonyl -

Cl 4al kyl oxycarbonyl - or Cl_4al kyl substitut ed with
Bn eepossents hpdrogiys hydroeyCs «alkyleot €diatkybm

?)ﬁésgﬁlth gyl >})@H)\éik 1 h—Yéiﬁ %Hong?nﬂlep]anﬂ%éﬁwoﬂzﬂ HetR35
rep

egents R36 represents

C1_Hsaf WV%%H‘PWM -&Hf% af oxycaRbaYl; or
dl (%néadrléwdc)laﬂk mhb@ﬁwnyl fabnd-adrdydCs galk@Mthinecarbonyl

one "%IS k%ﬁ&&h@é@%ﬁfgﬁggylsﬁegﬁggﬂ r gumbst tuted with

Cl1_aaldtigpllcantbcnghyptionall subs oxed vaittdor€lordndrk phlesxiyuentsRalEcted

a”dgﬁlﬁk)}ﬁﬂﬁg\fhlﬁ&lﬁ@lﬂ%l nd CPEfRAy- S 0r G 4al ky!

s u“Bt reprasents (vi-saAkyd ﬁ@bsmut%wh endet mp@éﬁb@t@,@lt%i@ieﬁ@d from
fr 0 Sg%&%)hgﬂ srmﬂﬁsn bﬂnno%‘ésfg%lgfdky Rgﬁzjjlcﬁﬂkg‘lo

a e
md%‘B’é‘HBaé O PP Cagalkp 1@Hw§)f?xy-§maﬂawbaﬂ ?ﬂt”
RO represeiits ﬂydrﬁgemwfklmhmgm nocar bonyl -, nono- or

f
RSt AR aBlsied Qi Crplh 0L 1y e
Rr ‘onprIRBtsHRZirogen, Aadalsyl-wiGhedligyl; oxamarkeeat-bony | oxy-
RYEprs¥ents %&gah ky|. 4‘311691 cpmm&@emey* 1- 8r @P@lk’ﬂﬁ%ar%nyl-

di ( 4al kyl ) am nocar bony or "Cl_4al kyl oxycar bonyl
opt F‘H?*?H?ult wiithehen¥lit ed with one or nore substituents

léfl Iiplbﬁiﬂlts l'f}:’dfﬁi‘gehyldétb"xal. mﬁbl,@kkl}(&lexycarlﬁilmgﬂ opt1onall}|/ Tubstltuted
ony nal |y

237 a‘?*tvhw! rrreitssls A odyok el o0 Bk BB

R“oand iR/ Al arsegeh, indpendérithyl sebegted firoth l@drd@lnk(]l silkyl.onyl -

10 11 S S . 2-bora-1, 3- dloxolanyl
W%GFEIE quga?léﬁ &nél 4ark§’l&§/|@o¥ag )@g subst it ut ed wi th one
]

r andd ee%ggqe@prgiep% rep[rqxfp@té hydrggen, &n4alyler Cisalkyl substituted
s u bstiththy@rik§-, C3 %&ﬁfdaﬂ@l bF HENIOAR, dad RAGIak¥ together with the

Igl)lldgioﬂ?%l 4al‘@Ch4t§F£%eatm’?§?°'8¥ a iy f‘@il%ﬁfﬁ'i{yl ) ami no-

8 rapresapscayrdbepey lor C. mm optiprally snbssitetechwitk hpdrpey er phenyl;
gevl @ﬁ&ﬁ&tgﬁ)@p&(ﬁ%ﬁt& @ pyr anyl, tetrahydrofuranyl, 15

oxot i rphollnyl pi perazi ni nonyl,
trpaq@wﬁ&ﬁyxqugem%féu a%k}él—l- t hi opyranyl , pi peridi nonyl ,

RZ'eepididivd hydFogén a2 £faikdl, MR IC, YAIRYIBAB oS! & Het2 is
opt @lnal I ubst it uéf@ V\t(é’B one (? ?SI bl e
rigpeiisls Pousht 4 CelkyDagimor w&i% b ontonaly™®
NR2 SRB O tutaihwitto bydron plyrimidimg; diorethylamine or Cy4alkyloxy;
A - 0
E e g AT 00 P2 B oty SN SR o] o
sub&hialkidexys sel ected from NR27R28,
ﬁp_léﬁilegéﬁltss(g 4aHd§IY!)pt1cﬁmlf‘Qﬁ)§ﬁtlﬂ%y\Mﬁ?(Blydr0)@m COERYRRYYbr Het?,
no
gp 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, C;_4alkyl, C;.4alkylsulfonyl-,
aminocarbonyl-, mono- or di(C;_salkyl)aminocarbonyl-, C;_salkylcarbonyl-,
Ci.4alkyloxycarbonyl- or C;.4alkyl substituted with one or more substituents

selected from Cj_4alkylsulfonyl-, hydroxy- and C,.salkyloxy-;
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di (Cl_4al kyl ) am nocarbonyl -, or Cl_4al kyl oxy-
optional |y substituted with Cl_4al kyl oxy-, or

w@100dabiayt oxycar bonyl optionally substitut ed WP TYERIV@5/056609

or nore substituents select’e¢d 25 from hydroxy,

Cl_4al kyl oxy- and Cl_4al kyl sul fonyl -, or

Cl_4al kyl carbonyl optionally substituted with one or
nore substituents selected from hydroxy-

ef’ dtmlleybmhynd@adde@ﬂxtﬁqirksphshydmgwl C; satityl, @t 2lkylsulfonyl-,

Fepr h?rﬁﬁ&%loﬁylh %&{o‘)g}’ 6 ? &ﬁlg@%ﬁqﬁ%c%ﬁb‘é%@lmﬁeta‘li%&fc%bnyl-

pi perazi ny
t hi @mﬂtlbﬂng/qa;honmk 01 C1. 4ad|k)d>$@1t8|ﬁm§¢d)wﬁh ONe PR/INOIRH R psiitpents

sai gelk&&d?frbl%@ﬁ aHk@IshH’&%llJ }iyé’é;?ﬂdnﬁlﬁl‘%glk\ﬂok Bf‘fbr‘ﬁ{ose

wher e poss;| r nore supstit uent ect ed rom
Cl &alinwlrnds 85?9%“% @X/W%ﬁgtffqt UERESTI ‘h W@cx&}le Higeged from
subsidrphtginyl pietaiiyt diferamyl bﬁ-’ﬂlm&(l or thiomorpholinyl substituted

Cl. 4a S bef ecanhony ocar bonyl -

o Vi ¥R =R o S8 ROCRIOMAR N done 9 1T

C1l ﬂ:am(lyﬂmdﬁonybpammnearbqnyéu bonpt Qltcb@l\mlkhl)almnocarbonyl

Cl @'Aﬁx{uegxonyl% CikApkyout IC%F @m 1995sha[a@d wh one or
ed wth one. © e

substi r nore substit tss
f r oG Shtbstigpentsselacied {rpmyp. 4alésml§ulé<1nyitah@p§¥r| mé@walkylery-
YW 20067 @ﬁﬂq%aepeﬁﬁelna%@%de%@@e&gen %m%uﬂi@hw i@ aBYhyl,

gglt Iélgqrﬁgljqulf(g ﬁ?h%ﬁ@c th og}eo;?i%]r %@(&éﬁ%yﬁgn&ngseuq%onyl- or

Cl. €ali¥iyls opticomily sybstikil Wmlpom@nnwe aubstitenteyletted from

sel egiegh2fF0 e u

Fur S Al R e W‘{ IS I BRG, Bl

tet ﬁamwa@mylimeﬁ Bt AHC) salk %@BWC@FRHH)’ or

pi pey,] 4§ik§1@ﬁ§)6arboﬂ§ﬂ§ptl@hﬁll/}} su‘BEtltate@K)ﬁthl She'dP Mre YWMBHRERS selected
salgl—let3|s aII hb F th one or where

pos $i°8t lgyc{rw 8"% L?Bé OnPfi/M foxy-, ani no,

Cl. @J4Mkylearb6ﬁ$/_6py@iaﬁ§lIskbsltlﬂﬁféd vﬂzﬁh loyd or, mari snbﬁmllefnm’splected

n%n?rongiydi&bkkg%l ‘éwg) M@ %tﬂé%gg% 3[<y| ) ani no-
81 amd Ky pachmm@ntlmemﬂeRWYdmeﬂdﬁlydall@h, Gatlkylsulfayyl-,

Cl_4alikoth®étsl-, QRsdoP eahll(al AfkyDeaRHdchBbefd-, @, LA kylcarbonyl-,
Cl 4al %lgl oxy of Het 3 represents a

het &nd &‘P’éy%‘é?oébf'? BCr ) | pehssed With one,prTBems sppifituents
pi pegleetedftbm Cf dlkaRylforgil-, hydrooy-i At 10 l,alkilex gt n sai d

R okt Lk o O where possible tuo or
81" Btatekgnts Sudatkylpplforyl-, 4alikggarbopyl-, rtm_nmar kyl oxy-
Opt 'dR@Z Amymﬁﬁﬁadam&?ﬂ ul Jahcyf&;b%aylkwl &Sbkglo%cﬂbl&fy@i}f

represents a eteroc
rmr &eqﬂkmﬁpbstﬁwﬁ% Wihiong pr mﬁrep%bﬁtapm selectedfeaqy (C1-salkylsulfonyl-

pyr QEdrgky- aﬂd@iqdllﬁmﬁky t hi azol yl, oxazol yl,
oxadlazolyl pyrldlnyl or

yl
Ef/rrreBTeFed%{%Wdr%?&oé@ w445 Het4 is substituted with one
repieerngs 6o@§¢y!tﬂutfonyba aprineverbenyly, tmcbnot- @e nts sel ected

opt BT ISRl oy el (L o SIRs Lo
20  Mewndkylsypyiuipd with onépbm@mﬁ%ntg@tw!eé@ ffmﬁl 4alkylsulfonyl-_
f ur apydrox piABCAZAIRYIbxy-1, 1-

R* and R*® each independently represent hydrogen, Cj_salkyl, Cy4alkylsulfonyl-, Het'?

or C;.jalkyl substituted with one or more substituents selected from
Cj.salkylsulfonyl-, hydroxy- and C;_salkyloxy-;
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di oxot hi onor phol i nyl, pi perazi ni nonyl, piperidinyl,
tetrahydro- 1, 1-di oxi do-2H thi opyranyl, piperidi nonyl,

woneoglhel4inyl or pyrrolidinyl wherein said Het 5P€BHEP2005/056609

optionally substituted wi th9hydroxy, am no, nono- or

di (Cl1_4al kyl)-am no-, Cl_4alkyl, 25 Het6 and Het7
each independently represents a heterocycle sel ected
from pi perazinyl, piperidinyl or pyrrolidinyl wherein
RA ghdhret eztcmydépeﬁdeaﬂsz r@ﬁésbﬁﬂ’@hh&su&ifdbfﬁlt arhinbestbowilt h one

Py PR e Darminp e o et g Derig e itony -, o
Cl_Caldtlyl- subsitugdvapr @sannwpra sitstitens peleaed bad¥BHR ™,
f r O@ tﬁi 1?@%%%9%?@8%0@8%{ ait@’dii&gf %1""4'3 yloxyg’gmmocarbonyl-

per azi’ni nony
t et ﬂ%%ﬁ@rofdl(cd#@leb%mQWarhWbp% anyl , pi peri di nonyl

azet lek‘))lbx arb%nﬂzc@hbﬂmyoymuémum @ihong Bk thokedibstitSients selected

opt E”Z"rylfi% SUES“t (t)xeyg,am%te (‘:‘i{ﬁ%ﬂ(@? fg‘?r%y:nocafbonyl

rm n G—l 4ajkyldar()®1yl 4ptiidnplly aubstiosed Widinghe or more s(iﬁstl«dlmlntsyde}ected

Pt 1 90A o SURSLIAYLY. Md 3 ARGISAfFofIpL e Subst i tuent s

sel ec 1_4al IE%I ) am no-
Haézﬂgqsenmhmmlklwr@ubqr@ﬂﬁ dloxeslmm ochareipsayd By is optionally

SY?E%Mmteﬁljﬂg%hér‘%ﬂ efe nos@iﬁlerlgsfrbaftEQéWéu’r o@ﬁ‘f%ré@iﬂ)@ﬁtu@ﬂts |
paﬁ%ﬂ%{)@l@mm Cﬁs&%ﬁ&%{%%ﬁ%ﬁ gw& Pgswl&faﬂkyl-
subsy hatlk:;tl&ﬁty\@luhlkph enamio- amleclaukks't)mhhmbsmbembed 1-;

e LR et AR P A Bt
nmor éurgrwj,gl lﬁmntlgorg@pb@hrg@ plpqr@ﬂmlhglml,dggyahydro 1,1- d10x1do 2H-
CL. dabihiX ?ib peat AfUhdad, ﬁi’éu‘ﬂ}’ﬂﬁ B3 %ﬂdmon?fwﬁeréﬁtsgld Het? is

rep resents er OC%/‘C e sélected from fur any
pi p@PmQﬂaHy FURSHIYSR RGN Whie PRSIPle Wi of mege sutfsgtuems selected

s ub ot hutdesk yariih oa NRARE Y rabaiitytsbo PN Bron ! or

S: 5@%%5% }”A ﬁ@’@ﬁ)?l?ghﬁﬂl@‘s“%“%&_4a| kyl -

sub&.kdlkyledptivinhly substitutednwitieoreuiysore samtigiestsiseletted from

LLSr o cfalﬂﬁﬁ?%%ﬁ%%%&?ﬁﬁhﬁ%%%‘% Y dtofonoy or

di (@i aylamﬁcw@aymm , or C1_4al kyl oxycar bonyl

opt 0? wxyw)bﬁbmdnlytsashtmwwﬁﬂ@lQQkylax}e @ubst i tuents

sel frol? %,/1 9¥dl %{ t)}g lected
VRbiRRgY opogbattstrttue e i Mg obstinrys select

s u bﬁbnt hutdeak yWCi kallglm()e andrCy_llsddfonylient s sel ect ed

f r o g);l%%@gﬁ:&g&ﬁ')ahx glgrﬁétﬁlé&ﬂg tl?&ned'd?ij 1531%%#[&&1%}{ s seleg‘éd
het éfp@be@F@Ys,éFleéké@xﬁrm%M@é{b’]éz <'mb11 or pi peri di nyl or

PR e redhidyl heY@i‘&ry@ler&eFéé‘ded ot RbHRYER R Splﬁérﬁmﬂﬁt pigBadihy,
substltu substit el ecte
fr oﬁylﬁ 6{1@93 thI‘I(l:RIr'.Png nyﬁcg,rdlpngﬂpx 1%%qu§(ﬁmy?wﬁerem salddHet is
Cl_4pdidiallo ngsﬁ?ihtéthdvkiy bre @nehed pekaibleytiveo; orlhore substituents selected
from
Ci-4alkyl- optionally substituted with one or more substituents selected from
NR27R28, Cj.salkylsulfonyl, aminocarbonyloxy-, aminocarbonyl- and mono- or
di(C;.4alkyl)aminocarbonyl-, or
C,.4alkyloxy- optionally substituted with C;.salkyloxy-, or
Ci.qalkyloxycarbonyl optionally substituted with one or more substituents selected
from hydroxy, C,.4alkyloxy- and C1_4a1kylsulfonyl—, or
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w /NH Het" represents 2-imdazolidinonyl- or o 'p-,\\
0 20 Het12 represents a heterocycle selected from

woeoglhel4inyl , pi perazinyl, piperidinyl or pyrproOl/ER200§056609

wherein said Het12 is optiémally substituted with one
or where possible two or nore substituents sel ected
from hydroxy, amno or Cl-4al kyl-; Hetl3 represents a
het erocycl e sel ected from furanyl, piperazinyl, 1,1-

di ogeidikyde@mbetyd bptivtlally pitetudei withn oid/dr, merie gabstidientsl selected

tet ERYTgad:, drah Ok donale, AR gRTany!.

pi perl erazi‘nyl or
By mprqzsdmaw heterastytié sahdedrlénomste@mrmmd@vé ricieatytispfuranyl,

r epﬁﬁa;@ntl f‘dlb%ﬁﬁ&ﬁéﬁ?)h& e ﬁ%&%ﬁ{s@m&w&&ﬂm | @ydmmdo 2H-

p| per nyl , erid erein saj
oryﬁ@ymlmda}o@yb a%qtlén@(i 95/2 aé‘iﬁ‘@w%‘t’@‘de%stﬂﬁ Hf‘rsels
or wﬁtﬂfrﬁll ettt WP o ol titicEe SoHabld dnkéditngors ehiRituRets

fro 0 o,or, Cl1 4 Het 16 r ent
By o & allo e b (SRS iy BiprosbifSES Bk or

pyr digCi @ilkmazmﬂdssu]z@lyﬂe pmeeedi syl Monpdomdi(C;.4alkyl)amino-
2- q
o DHLLAINRORY %‘“ﬁ@f‘lﬂbﬁﬁ R S eXEIBASLP ob oty
repﬁ%é?‘%@ Wﬁowﬂ@ U Obhymw,@;‘(y pyr rolidi nyI
Hef ngrgs%ﬁis %%[&&cy@hérsgﬁkﬂeg iy moﬂihBEﬁ}@ZIblgéfhmﬁyl p tperldmyl

| riarn an epenaen
Pl O bl Sp e R et fe Sorttgtel A e o ifere possible
pyr tved dnonel spbpityeatsaelented fom NRER'T, @ nylkywuiforylrC salkgl- or

/ .
o ebuBRLBRAY g3 aRd MEC MG RdbEy.
t mr@semgtastﬂetrwawel@eqeééno@umpmbnhm mmrkfynyl piperidinyl,
AEYH Cﬁ}’réﬂ)l d?bbgﬂﬁ‘?y}"tﬁ-}lzcﬂ?ll Ki'flzblyl 1mldazoly1 1soxazolyl

Cl _dal K Xy Cl 4a ro
Het Qﬁadll%ﬁfyéﬁﬁ?gly hidﬁvh Xxﬂ%rﬂnr %%/q ]é;?tn s sul)st%uted with one or
pi pezharélp@ydlble twe bpmbrediubs/tituerﬁs felettedArdm QY 4a¢t\kﬁ s@Hoy1-

| MIPRERANT Yo L GREPIERbRARSIKL AR LART LK SHRF Vb,
H@t @rmhg @ Hetsnydyaleisplected nomiysaniyt, @:gcmmyrhdwl,
hydﬂ%éth%({é_ﬁllﬁ%ly e{lﬁﬁﬁ&fy? Sﬂﬁendld;,y qétpggyam | -giqgido-2H-

ClL 4 or

eathl‘PHYéi@d rrymv E}O&fphpy B PP léim.%bf'a?wald Het® is
su bsptidnuny? elubati tulfedoy it By drdLy, hibhidd) @lon6hér A 641k §8Aniitb-,

t hab lt)aer Y represents

-C1 lﬁ 1-NR23- CO- CR16R17-NH-; Hetl represents

HelB (an@H]:t 3adhi indepeadsritlyoppresens| a hetegadyste seleced front pipemeinyl,

gﬁgln hgh@mglv\?l?er&g skl hefe?&éilgg S@ﬁonally substituted

sub [ tue e ect Fom ani no
hyd%‘i@@nﬂ?f mﬁrﬂ«wbsmu?m%wﬁctedﬁmbv oRY- 4@(@9; hydroxy-C.4alkyl-,
Cl_éql, wo;q.xa] falkytalnldyd,..ampo; 15 or

et g%mé%?%%%aﬁ&ﬁsdsﬁr&%ﬁ% SO Ly R,

pheyldioxotibmhorphepin @ spiptraziAimon gutetralmdro-t1-dioxido-2H-

Het ?hlilc')pgrén%/ﬁlﬂﬁyeld%ﬂ{ogw,] Xie;tidﬁ{yl 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
C.salkyl- optionally substituted with one or more substituents selected from
amino, mono- or di(C;_salkyl)amino-, NR33R34, Ci.salkylsulfonyl,
aminocarbonyloxy-, hydroxy-, C1-4aIkyloxy-, aminocarbonyl- and mono- or

di(C,.4alkyl)aminocarbonyl-, or
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R4 represents Cl_4al kyl oxy substituted with at | east
one substituent selected from

w@o0dabiayt oxy- C1_4al kyl oxy-, NR37R38-car bonyl oRGF/EP2005/056609

Het 5- car bonyl oxy-, 20 NR7R81 NROR10- car bonyl -,

Het 3- car bonyl -, Het 13-oxy- or Het2-; wherein R8
represents Het7-am nocar bonyl -; Het 9-oxycar bonyl -

Het 10- sul fonyl -;  Cl1_4al kyl oxycar bonyl ; nono- or

di ( Cl.,dkylksyychesongbapaiohaliydubstitoedevithosne or more substituents selected

o1 St ST RABLRAD, SHRIAE o ot ona 1y

s u bﬁmalhyle@tbvmﬂ I@ptmalla rsulm&ttéectwbb ohe gemprs spBstyedntcietagted
fr Orﬁﬂoﬂhﬁ&ﬁybz%lf(ﬁm&—’anﬁﬂrﬂk sulﬁfﬁ?l CJe_4al kyl oxy-; or

R8 . epresent’s substituted with one or more
ﬁgb g@prfzqf@pﬂas heterpSelecy ecfefiémnh%flw,)plpendmyl or piperazinyl wherein

g ﬁﬂlhklﬁéltgaw klﬁtsm;dted wiNR&Sii%arbaxmgnocar bonyl oxy-,
a carno
cr ey P et on @ e e S LR G atisbpgpipgsulfonyl- or

r eplcesadhyls smmaadmtmmmmnyubsumenma]euyd SobsNR{RE B d
P t S or )

EZA %%ﬂ%llllfc&ryr aﬁl:l'lgoar oc%t%@ﬁﬁ%%” R )g' é aﬁ&y(gxyo aminocarbonyl
rmr BRGMOAY ar (Qaﬁlki/’]l)ann&ﬁ%ﬂrh@tyt* ?’épr esent s a
het e:q Qﬂkﬁbﬁyc%ﬁioﬁ?l (lﬁfdlgflﬁlmumﬁtﬁﬁﬁl\hﬂﬁ/dnﬁ olﬁlrrﬂﬁdli é\ﬁisﬂ%llarll_té tsezlected
pi p in i din ol i nyl sai
sub W%@‘M@ﬁalg%l%x%ﬁ d&? %Q?‘ﬂ%ggs‘?rbl e two or nore
sub£t halkgodrborsyd Ioptrdnmdiyfsulmmu(ﬁéld vih loyé or motesubdtitbents saleicted

one ‘?%hﬁ @ f’kﬁbs 1k§18ﬁ“aﬁd%e iR 1§gfofn'3/f3m NR27R28,

nocarbo Xy<,’ am nocar bonyl -
éht? apgd acrblen nqently ERPOBSE 036Dy 3eketd fropy piperazinyl,

di ( ehefidinkyéo pimonam3t BRI sald}{et&:écﬁﬁals lapd (ﬁ%l)bnally substituted

optignally substituted wi.th oXy-;

C1 thlﬁ&kwa? BoRyersp pelesied ir i W@wﬁém iing. Wy e alkyl-
or yrakylsxpsy dlkdnaml Selakgi-ed from hydr oxy,

Cl_4al kyl oxy- and Cl_4al kyl sgifonyl-; 5 or

Cl_4al kyl car bonyl opti onal Ihy Substituted with one or

[‘eaeiiﬁé@ tkb‘iﬁﬁliagolgﬁﬂt&d i’f\Qm hydf oXy-,

oxy- | sul f oh ; or Het?2
Hspr @@@S@@s a hetegricysde selpe frglﬁdnmnf;cplnwbtwwmgl piperidinyl or

su b%&frbl‘tﬂlﬁﬂ Whelrdin s&d HeeP kyd 1oﬁzmy| @Bﬁithﬁéd wminbfou mere possible

one or S S S ect e
C| ekymen ﬁwentsa%ﬁﬁ%%in B RIAEBSY oo o RG>
reprasento a heterady¢l€ieldaekfrbindnranglc plpbmmly}, 1,1er

‘ﬁ"éy’ﬂ@%h&w %%%J é@z{\ lﬁ&fﬁhjy% IVY}E 03{1 rfaldl10x1do -2t

subéltli)m{!ﬂlléd miparidinamal, mornlvﬂ@yl @u’smzmy erpysrodidingbt ed

Hepﬂhﬁwﬁét@%%ch Gihﬁﬂaidkml reséH'ﬂq h ?le Ytietbd f-fBﬁﬁ' m(z)rpholmyl
or Cl 4al kyl car bonyl )g}_l onai subs uted wit
or RHFEZ o ARSI pberer B dr%%ﬁet are optionally

Cl_éﬁbslﬁ;dt@i@#rth anglorGeheta bhgsibdetvfoostythere subidtitudni Galpeted ffom

acc 9 riox anfn§ o%@aﬁ(y\f\her ein;

Het'® represents a heterocycle selected from piperidinyl or pyrrolidinyl;

Het” represents pyrrolidinyl, 2-pyrrolidinonyl, piperidinyl or hydroxy-pyrrolidiny},
preferably pyrrolidinyl or hydroxy-pyrrolidinyl;

Het?! represents pyrrolidinyl or hydroxy-pyrrolidinyl;

Het* represents pyrrolidinyl, piperazinyl or piperidinyl;

Het™ and Het® each independently represents a heterocycle selected from morphdlinyl,

pyrrolidinyl, piperazinyl or piperidinyl wherein said Het® is optionally substituted
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Z represents NH, Y represents -C3 9al kyl -
-Cl _sal kyl -NR 13-Cl _, al kyl -

wo 8heMeisky| - NRL4- CO- C1_5al kyi -, 20 -d _6al kyl pCOEMd05/056609

-Cl _6al kyl -NH CO-, -Cl_2al 89l - NR23- CO- CR16R17- NH-,

- Cl . 2al kyl - NR21- CH2- CO- NH- C1. 3al kyl or

Cl. 3al kyl -NH CO- Het 20-; X1 represents a direct bond,
0, -OCl _2alkyl-, NR', or -NRl1-Cl_2al kyl - X2

r epmemte ®r Whéﬂeﬁﬁ)@ilbl@ oWl or nﬁﬂe_szmktlﬁuéms seﬁéatéalfn&ﬁ G ALk @

ha 36‘%”}1%?@9&3%“0% ool Got ﬁﬁmp@ Bt PR YTOxy-

cyafpg4alkd-;6al kynyl , hydroxy, hydroxycarbonyl

ﬁ%&%bl‘%&ﬁ&h%ﬁ%ﬂﬂzﬂ pyl?(;hml pipdFgihRk ‘f;g,%ﬂhﬁllypydr ogen,
61 dal qxryAm?ch lgdmdfmﬁltyéqprmmhphﬁ‘alvb@ptmalﬂsewbétst@rmgmth nitro,
Ar by on@iL Aabhkylsaylafiho Chudfllirbiinino-

sub th one ere |l e t re
sub Yﬁlf%lé ls W} Fenagy ﬁqnaslm 3)5’ ﬁ%mf wf ol
CL_padfdesbiga &A@&la&yind!{pendéﬁl&%pmgenldﬁhaxyl &ptionally substituted
represent s hydr ogen, hydroxyCl 4al kyl - or Cl1_4al kyl ;

R8 reprgsents Cl1_4al kyl oxycar bonyl or Cl1_4al kyl -

Suther chagactadised irtihetreither nore  substituents sel ected

oGl el sk go S delykar bony | oxy o

articular R3 rep resents C dal kyl -

subEIFﬁ fm%ntﬁ@t'??%ﬁé HPXHHE og%@{lv puRstute \élt'é(ﬂ“‘e%‘ where

1;] r gm Cﬁgsé@gt)ﬂﬁutée?mdror ﬁford\mml &its wéclwde@dsrﬁaﬁmcﬁ C.4alkyl,
ro n a 0 carpon or L Ad .

20061 OBRITS B S S baReby CgatkilL r by alkyt mono-

hydr ogemndit?:.«dkyhahiapt or ®RiiBorcetoeglent s

Cl ﬁalrgﬁﬂs%&c@l 591%81565%&%6@/[‘9%& Q?Hs 1ltu%gde\91tl¥\gﬁelﬁg orRP

phenyl nts ony

1. 4al kgpﬂ)&%@rﬁ%ﬁy -sulfiayl of et Rﬁ4@§&hﬁarbﬁw>ép%rndent ly
r eprREEP steﬂié/ dy. M@lb)@r substitd@t k\bﬁh, at ﬁ:aEﬂ(ﬁne @ﬁll.ﬁ%thibﬁt @&ked from

i nde e tl en .or

opt 2n *\E\‘Y&?ﬁ’s{? R Wi PR s Bt BrooRtis X
R17 t aNBARY, 0GR ecarintyh, Hbtécaﬂ)bbxdn Hett BroxtyooniHiétt-h whedeay
are attgc L Nes®
hydrogé%lgﬁg?éﬁ H%ﬁyﬁ%%§car I%¥ Eéggéép gg%%tg%ﬁbnﬂ'
Cl. 4al kyl Gp@il@imqypgrb@mﬁmpmmdl(% +atkyhparageprbonyl-; mono- or
ﬁ1d4al kyl oxye, Qlk bﬁhﬁé%rgaigylge&um WBC, |, aﬁ?ﬁﬁﬁﬁﬁ&l ; or
car Lgﬁenatm@malla GHTRH! SiopS Y SOsRPRE A qugirpre Substituents
C3 6cyc|oakkwhdfR&5camﬂkﬁﬁﬁﬁm§bhy&ﬁﬂppaddbnmkwoxy-or
(P er et AR, - ChidB AP L S Do sgeced
each |ndep@ﬁd@m@WVyﬁhpﬂbﬂ@ﬂﬁmhdeBan aminotagbryyloxy-,

Cl_4al kyl S@'LL] Ydarbon%féxgaﬂﬂ(}éﬂbeﬁylc@19813}’1'0)(9-@1 alkyloxy-, and
Cl_4al kyl car bonyl represents

2-bora-1, 3 ﬁloxolanyl optlonally substituted with one
or WherI(-Iet represents Cisalkyloxycarbonyl optionally substituted with phenyl or

R" represents Ar®-sulfonyl or Het**-C, _4alkylcarbonyl; in particular
morpholinyl-Cy.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

NR27R28, Ci.alkylsulfonyl, aminocarbonyloxy-, aminocarbonyl- and
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possi ble two, three, four or nore substituents
sel ected from am no, Cl.4al kyl, hydroxy-Cl _4al kyl -

w@b@apbi41phenyl - C1_4al kyl, Cl1_4al kyl oxyCl_4al kE'dZT/EPZO’OS/056609

nono- or di (Cl_4al kyl )am 8®- or am nocarbonyl-; 20
Het 2 represents 1, 1-di oxot hi onor phol i nyl optionally
substituted with C1_4al kyl oxycar bonyl or

Cl _4al kyl - NR27R28; or Het2 represents piperidinyl or

Pi per azi oS (il A i odsiochgl-ka 0xycarbony! or
- Cl _4al kyl - NR27 rep resent s arrolldlnl

2-pyrrol i d?n@HwoxprH&anV ﬁWS“B’fte%‘iY’(ﬂlP NP1 ¢1di ny! ;
Het 25 r epre€salitysoxdciibbieyl @pﬁ@ﬂa@ly&&lbﬁmtagwftggm or more
Sa

nmor phol i ny| era rei .
het er ocycl sélbftétuglﬁg?% g‘f‘fﬁf‘“&?}"& Of‘%’ e o Guaflyfsulfonyl-;
hydr oxy- Clord@i dakklylcabbnladpitiphadkysubstitdat I’Q&ylh ape or more substituents

ndopondont] %“ﬁ‘ééﬁdm” G fha Gl fuetilom, o
y

nts opt i onal
with nitroor Ei’ﬁt?sefﬁ‘;/élﬁdgyxm wmabytr}lylmnkwly substltuted with
Q - 4al kyl @{4aﬁéyl4§4n&ﬁélgxgﬁbsﬁtuwea Reth dhB @k af@5ibseRlehtd selected

| 2l kyl RO O e PGy BpinpgR e erfinocarbon -

Cl. 4al ky| oand moras i tif€eghlkyil lamimicatbeaglt; wne substit uent

sel ected fromy o abiorfkahdal il exiar IR o

Het 2. 3. ccor
wher ei n; @54313(}’11(@‘5?@@@1?&1 9pmall\y@1m06¢<bwmhwe or more

Pg/ gplzgofél@@[ﬁﬁ&ﬁs séd&ted fr&h h§&RRY SCr- 4%%{5/1(%1& G .4alkylsulfonyl-;
- a y

- C1_5al kyl ormglf& k@é{%fng&m}?pally subiﬂtutggpﬂ% ong@r pjgre substituents

- Ol _6al kyl selddte@®rom hi@lroRw|, Ky jalRyR3~ Gl CRIABIRATH MNiy1-.

- Cl . 2al kyl - NR21- CH2- CO- NH- C1. 3al kyl or

Cl. 3al kyl -NH CO- Het 20-; X1 represents a direct bond,

G., - CAGDIPabRg accordifi@l tb, claym L wierei@] . 2al kyl -; 5 X2
eppesanigpa direct bond -Cl_2al kyl -, CO- C1_2al kyI or

NR 2_C 1-2al kyl -: - re resents h dro en _of, hal o
NEPEEAY §3ﬁ§llﬂyloggn531ﬁd’r € -spkyk Y;Wal WNR 0-Cfe- %%11}. I,
R3 repaikseTOsNHY, D gaRyl- NR4-C@D Pr@SANKYBNR?-CO-CR'°R"-NH

subsﬂgl zlaﬁ(tnglﬁl/z\npéﬁ onefﬁ-fbk{%ﬂaﬁépé l@& T%é(ﬁfgxm nor e

lnspn:seute ntdresteiondt @+ G-Comllyd M\W or ENRHatElkzylktyky -
| eyl
f}ﬁé&é}fﬂs g%%regr fli@ I@{ 2"9%‘{1 &F@%al?% SJ?‘fefgr d?Zalkyl-

ents 0og en or esents
rezpaqswﬁax@remsm fplo enh Wa%w - substituted with

Rﬁ & sem) h@drogetl Bhlof $4@A6,C,58IkeR1 8l dré:0/Thydroxycarbonyl,
suI fﬁ%ox . ﬁgdr oxy, C1_4al kyl car bonyl oxy or
¥e8rr 'ents” hydrogen or Cl_4al kyl; RI12

R papesemt‘s hydhpghm gemnoohal GhydalxlyylormiR1 €4 gaéhylevsem@l salkyloxy-

i 1 6a|ky|oxycarbony| optionally
sgbs‘?ﬂg{%&lgd I\E\Iﬂi 6:

R" represents Ar*-C 4alkyloxy, CI _alkyloxy-, or C;_salkyloxy- substituted with one or
where possible two or more substituents selected from hydroxy, C;.salkyloxy-,
C4alkyloxy-Cy_salkyloxy, NR'R® or Het’;

R’ represents hydrogen, hydroxyC,i.salkyl- or C;_salkyl;

R® represents Cj.salkyloxycarbonyl or C;_4salkyl- substituted with one or more
substituents selected from Cj.salkylsulfonyl-, C,_salkylcarbonyloxy or NR25R26; in
particular R® represents Cj.4alkyl- substituted with one or more substituents
selected from C_salkylsulfonyl- or NR*R?;

R represents hydrogen, C;_salkyloxycarbonyl or C;_salkyl;
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R14 and R15 represent hydrogen; 20 R16 and R17 each
i ndependently represent hydrogen or Cl.4al kyl

wopitkosatt y substituted w th C3_6cycl oal kyl opCREB20a5056609

R17 taken together with th&4carbon atomto which they
are attached forma C3_6cycl oal kyl ; R21 represents
hydr ogen or Cl. 4al kyl oxycarbonyl; R23 represents

Cl _4dal kyl optionally substituted with hydroxy-,

25 R23 may al so represent
ﬂégllegé{nh% n%qllG an%ﬂ%?takento ther with the .,
rqsawsenaft nsaikylasrahony eptienady avbsgz&n@bvvftb Phenyl or R

wgsle@talp&? lsulfdii?/ﬁom@t“RZ@aﬂ@rdarboasﬂependent l'y

ga %ﬁﬁgéﬁgdﬁéﬁﬂgﬁ‘% ﬁéﬁqpégsgmh%%%ggﬁﬁy il 27 and Rz8

adadIR% éazh nmmpylhdentlympresemtmydmn sr Cy.4alkyl optionally substituted

)(7'06 ¥1 E%ﬁ ﬁﬁly and Rgﬂtaklgﬁ %ﬁéﬁ&r fﬁﬁ[ﬁestarbon atom tc1 which

eraz
mheﬂ@WrﬂIfS%itathdeﬁozn 3j(z. 691511%1)1@&1 ly subst it ut ed Wi t h

R A Bkt ORISR RPY),. 4:Qk 1o caf’o%h&ily|-NR27R28 Het 20

gpresents lidin re ents
herepsegs o Splopiaraty avﬁsmiﬂn%ut'fﬁxﬂsmw B3R gY Het™;
Wh e Ré1 mag alisol reppsesirhydyoges wihen Bt indrRiY bakes testhiet witk the carbon

Bt Lkgllulél)/ tl;}fy H}/el Ei;{gixlyedngﬁrLll Fll (ﬁ%%ydo%ﬁ(

roxXy y&l dal kyl;  Ar4
pimésib np@hpmﬂwndenﬂv sem@pntdg@mg@n#ﬁmyqﬁ CGoraligisulfonyl,
2908/ Qaqmazycesswp&qgmg@@%nyls6 Ar6 Tepresents

%h optiaonal | y substituted h nitro; _furthe
AR S Pk BIDRNdSREY TerTsRRl qugebf%s@ﬂ% Crualkylsulfonyl,
- CI (3 adlkylbx yeaebon dQrCRLAIRYICatdbhyl; or R4 represents

14al kyl |tut ed . with a ne..subst i t.uent
B SRR Lo R i pBlly SRR e ey
Het Ppssitie prew, three Ifour ofimotabubgtitignts seledied fromtasnoy Glhalkyl

acott g R Tl PR e g R I e o
r ep Fﬁ?%VlNFPm(?c@rWWQSF@§@Yit s
QliﬁJeééM{s L,1- %x%idiﬂdrpl’ﬁ%@l Sptfoah Ky bubstituted with

KX)P ﬁé]f%r&k“ab%g& kyt He'b fepresents piperidinyl or

- cu paafazmyl NRRGEO-VGRIG RlallkeyNitycarbofiyl oe gE e yt-NRA'RSF;

‘@g@%f?‘%%bw S R SR, Bl Pl Aty

Esenss 2 hetProcyslp seleated Gomanorgiol H’éb?@@léﬁ@@n}’l wherein said
hyd h@@ﬁﬁyclé& dﬁloﬁﬁ@r%aﬁht@d RAhG, AL, 1Y @oLy-er 4Ryl ; I N

par rese al o_or R3" repr esent s
» d%\%%kﬁowff% N N T
aryAdeych indepEhdetallykeypreseytsgphbslioptivedlywibsitwedwith nitro,

Efanmglyﬁh%d}ﬁ X/ﬁ‘ 45’139190? R ok E‘?E‘&n?yl&%l ected Trom
further characterised 1n that either

Y represents —C1_zalkyl—NR23—CO-CR16R17-NH—; or

R* represents Cialkyloxy substituted with at least one substituent selected from

Cy.4alkyloxy-C;_salkyloxy-, NR'R?® or Het™.

3. A compound according to claims 1 or 2 wherein;
Z represents NH;
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Cl. 4al kyl oxy- C 1. 4al kyl oxy-; 20 R7 represents hydrogen
or Cl 4dalkyl; R8 represents Cl 4al kyl substituted with

woewseea1or Cl_4al kyl sul fonyl;  R12 represent SPOEPDIGR056609

or Cl_4al kyl-; R13 represesss Ar6-sul fonyl or

Cl_6al kyl oxycar bonyl optionally substituted with
phenyl; R16 and R1l7 represents hydrogen, Cl.4alkyl or
R16 and R17 taken together with the 25 carbon atomto

: ep?ﬁsédﬁsebcg%ﬁyl t-t??:hﬁﬂ N‘nﬁmﬁl%aﬁlﬁ 9&1125’?1'1@(‘%0 F(%%alkyl-

esents or’ Cl 4al nd R2
i ndep mﬁH@HF@NHepFes dhyl Wcﬁ%ge‘ﬁl za}ktha%CBaBboHﬁ
R274@{1%11<:§2&Rghch121@@m@ 41k 13r U?J@zﬂléﬁamﬂ dodedgn or
a caJ. bo re
glgfg’rr%?eﬁtsi? ‘{‘ﬁe‘é%ngnQ:_% W&l?%ﬁgproéslgﬁt Crahet di nyi
pﬁ pepresehtsyl dlremdromtim@]agdkyl 1CO-EmalplodriNR/F-Gnalkyl-;
nyl wherein said Het2 is
#pg%saf&?w%rgga{ tu!déd with C 1.4al klyl oxycar bonyl or
Idr@a@kwlo Qrallkyaph exanetos Hehenyl ;  Ar5
Répg @ﬁ}l‘sq;l &’6 or 35 Ar6 represents phen I

. tlonally§ tute nltro 006/ 061417
2 DESSS PG BYT 0 6% 107@’7 lwe wvgé' l.&)étl?l@da\?}lfy'l one or

one whkregloadibie tdo bﬂnﬁre/\dmbstaumts sefecieglfi@n epdimxwm;l 4Akyloxy-,

rep Kyl NR 13- C1. 5al kyl - or
Rg ?eéag lg)fyﬁgmgﬁ X1 represents 0;
r¢ré@ﬂeet§émd®gq1@q¢e@tkybond or NR 12 C 1-2al kyl-; R1

REPERERM T, DMQ&IQQ%boR% IS\ ﬁﬁ(?msﬁbslﬁﬁltéﬁ Rith Uﬁ‘é ép mgﬁ

represents h esen OX -

C1_44p smeawel%tﬁg %fnu% 4@1}%&‘[7 @Gbi‘t}’ﬂft"ét”e%ll Wit)’ myloxy or
. 4aiN®RHPRX; y- C 1. 4al kyl oxy-; R12 represents hydrogen or -

1 4al k sents Ar6-sul fonyl or
g BRIR tsot‘&%%%eﬂé’ﬁ %Eﬁi’ onally substituted with
BAemptesenRiifydargtnrRt Tisalkgn t oget her with the carbon
) g{y;g)
% igé/ ﬁgg{%ﬁrﬁuﬁft}% o?rrcg Bflfé%lg élgﬁall rsugstltuteri with phenyl
F@é?sé% g0bor a- 1, 3- di oon anyl; Ar4
Rémﬂséﬁ&&hmmyﬁden&y &p&@eﬁﬁﬁyﬁfug@n Bh@mdlkyl Ap@onauy substltuted

6. A s tma o5 R e T ok aberoy B he oy Mgt & which
V\henlmymré@tashabﬁomuéihtscydoakylzo position 2', the Rl
iub&k)fegéﬁ%pﬁy&?%ﬁ%‘? NSk aaRRyer halo and is at

%9 represents Ci. salkyl optionally substituted with hydroxy-, C;.4alkyloxy- or Het®
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 Cy_salkylcarbonyl;

R* and R® each independently represent hydrogen or Cj_salkylcarbonyl;

Het' represents 2-bora-1,3-dioxolanyl-;

Het” represents 1,1-dioxothiomorpholinyl, piperidinyl or piperazinyl wherein said Het?
is optionally substituted with C,4alkyloxycarbonyl or -C1_4alkyl—NR27R28;

Het*® represents pyrrolidinyl;

Het” represents a heterocycle selected from morpholinyl or piperazinyl wherein said
heterocycle is optionally substituted with C;_4alkyl, hydroxy-C; 4alkyl,
Ci.4alkyloxy-Ci.4alkyl or polyhydroxy-Ci.salkyl;

Art represents phenyl;

Ar’ represents phenyl; or
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R2 substituent represents halo and is at position 5",
the R3 substituent is at position 2 and the R4

waenshst4uent at position 7 of the structure of PEDEPOH056609

(1) 7. A kinase inhibitor 6 forrmula (1). 25 8. A
conmpound as clainmed in any one of clains 1 to 6 for
use as a nedicine. 9. Use of a conpound as clained in
any one of clains 1to 6 in the manufacture of a

e%?e@?ﬂ'{g gl %}?tﬁﬁ'ﬂl?&lbg@%l ledRbig] hitBr ative disorders

such"as at restenosis and cancer. 10.

ﬁWﬁﬁ@PWﬁ@@Uﬁﬁé&lﬂ@bﬂﬁﬁélt|on conprising a .
phamg&s@mmtlzm pismét@@ ERVRINEL; orand, as actlve

|ng edl ent, ect i [ hi bi t ory anount
mmesagts%ge@%ﬂ%w Swuﬁfa%" ﬁh@qsﬁst opectpral sgei Fom
6 35 Ci.salkyloxy-C.salkyloxy-, NR'R® or Het?; in particular C;.4alkyloxy
substituted with C;_4alkyloxy-C;.4alkyloxy- or NR'R®.

4. A compound according to any one of claims 1 to 3 wherein;

Z represents NH;

Y represents -Cs.oalkyl-,-Cy.salkyl-NR'*-C} _salkyl-, -Cy_salkyl-NR!*-CO-C_salkyl-,
-Cy.zalkyl-NR?!-H,-CO-NH-C salkyl- or —C.alkyl-NR*-CO-CR'R""-NH-;

x! represents O or -O-Cj,alkyl-;

X2 represents a direct bond, C;_alkyl, -CO-Cj.,alkyl or NR'2-Calkyl;

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

R? represents halo, acetylene or Het'; in particular R represents halo or Het';

R® represents hydrogen;

R* represents Ar4-C1_4a1kyloxy-, Cj.alkyloxy- or C;_salkyloxy substituted with one or
where possible two or more substituents selected from Hetz, NR7R8, hydroxy and
Ci.salkyloxy-Cj.salkyloxy-;

R’ represents hydrogen or C;_4alkyl;

R® represents Cj_4alkyl substituted with NR?R? or Cj.salkylsulfonyl;

R" represents hydrogen or Cj_alkyl-;

R!? represents Ar-sulfonyl or Cy_salkyloxycarbonyl optionally substituted with phenyl;

R"%andR" represents hydrogen, C;_4alkyl or R'® and R"7 taken together with the
carbon atom to which they are attached from a C;_¢cycloalkyl; ‘

R represents hydrogen or C;_qalkyl;

R* and R% each independently represent hydrogen or C, 4alkylcarbonyl

R* and R each independently represent hydrogen or C;_salkylcarbonyl;

Het! represents 2-bora-1,3-dioxolanyl;

Het? represents piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl or
1,1-dioxothiomorpholinyl wherein said Het” is optionally substituted with
Ci.4alkyloxycarbonyl or NR27R28—C1_4alkyl;

Ar® represents phenyl;

Ar represents phenyl; or

Ar® represents phenyl optionally substituted with nitro.
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WO 2006/061417 PCT/EP2005/056609

5.

10.

87

A compound according to any one of claims 1 to 3 wherein;

Z represents NH; |

Y represents -Cs.alkyl-,-C_salkyl-NR -C, salkyl- or
—C.,alkyl-NR*-CO-CR'°R"-NH-;

X! represents O; X? represents a direct bond or NRIZ-Cl_zalkyI—;

R! represents hydrogen; R? represents halo or Het'; R’ represents hydrogen;

R* represents Ar4-C1_4alkyloxy-, Cj.4alkyloxy- or C;_salkyloxy substituted with
Cj4alkyloxy-Cj_4alkyloxy-;

R'? represents hydrogen or C_salkyl-;

R" represents Ar®-sulfonyl or Cy_salkyloxycarbonyl optionally substituted with
phenyl; '

R'® and R'” taken together with the carbon atom to which they are attached from a
Cs.¢cycloalkyl;

R” represents hydrogen or Cy_salkyl;

Het! represents 2-bora-1,3-dioxolanyl;

Ar? represents phenyl, Ar represents phenyl;

Ar® represents phenyl optionally substituted with nitro.

A compound according to any one of claims 1 to 5 wherein 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* substituent at position 7 of the structure of formula (I)

A kinase inhibitor of formula (I).

A compound as claimed in any one of claims 1 to 6 for use as a medicine.

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,
restenosis and cancer.

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.



