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(ATP) in one way or another 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 whi ch are not3Bi(4:6)dkYRMEINE DERIWVGWIVEST e

catalysis is regul ated. Substrate phosphoryl ation by
these enzynes 'S nature S predom nant not ecul ar way

of organi zing cellular signal transduction and 10 .
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accordingly an object of the present invention to
provi de further kinase inhibitors




useful in the manufacture of nedicanents, in
particular in the manufacture of 5 nedi canents for the
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This invention relates to 24 (4,6) pyrimdine derived
macrocycles of fornmula (1) that have been found to

have kinase inhibitory activity. In particular, the
conpounds of the present invention were found to have
anelariprgifolatidresugh iay psogiesis.\hiepign postatie hypestrephy oathiroggleyosis
uggd tektchdlisTet hods of treatnent of the human or ani mal
body, for t he manuf acture af I canme
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pyrimdine derivatives armaceut1 cal conpositions
containing themand to their use in the nmanufacture of
medi came® ﬁ@veﬂﬁodﬁ&tds o R Ag4 $5p§|&ﬁﬁ)idiﬁ16 devedahacrocycles of formula
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oFOIliaIBméFhetnh@‘dﬁﬁ? ek P Hbthe MaRgiactyreqf mredicaments of use i the
- b dfeddaydf anti-pfobifQatieefiebt-.; - C3. 9al kynyl -

-C3_7al kyl -CO-NH optionally substituted with am no,

nmono- or di (G -4al kyl ) am n am nosul fonyl, nono- or

dil piSliumenkig GoRRetADSAIMABAYS of feymuld )| sul fi de, WO

2006/ 061415 PCT/ EP2005/ 056606 3 Cl. 4al kyl sul f oxi de,

Cl. 4al kyl sul fi de or Cl4al onyI am no-;
- C3_7al kenyl - CO- NH o |onal I y subs |tuted W|th am no,

\’A P

I/?’R3

6| /lz
Nt

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

stereochemically isomeric forms thereof, wherein

Z! and Z? each independently represents NR* ; in particular Z' and Z? represents NH;
in a more particular embodiment Z' and Z* are at positions 2,4 or 4,6 of the pyrimidine
ring;
Y represents -Csgalkyl-; -Csoalkenyl-; -Csalkynyl-;

-Cs.7alkyl-CO-NH- optionally substituted with amino, mono- or di(C,4alkyl)amino,

aminosulfonyl, mono-or di(C,4alkyl)aminosulfonyl, C, salkylsulfide,



di (Cl 4al kyl ) am no, am nosul fonyl, nono-or
di (CL. 4al kyl )am nosul fonyl, Cl1 al kyl sul fi de,

w@0abkys sul f oxi de, Cl. 4al kyl sul fide or PCT/EP2005/056606
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Cl4al kyl oxycar bonyl am no- ;3 5 -C3_7al kynyl - CO- NH
optionally substituted with am no, nono- or

di (CL. 4al kyl ) am no, am nosul fonyl, nono-or

di (Cl . 4al kyl )am nosul fonyl, Cl al kyl sul fi de,

Cl1- 4@1kglkﬁmilfoalded@14amylsalﬂdy los G} fallgdoxycarbonylamino-;

Cl4a| &1}/ kg{éﬁﬁ%g @ﬁbﬁﬂ'ﬂ'y substftbtePRAE Wil Miofd-opal Kyl -

CI 94 Ciyalk wlhwweposﬁ¥w |, monower d¥G)-allyDemingepifonyl,
- O . 63l HYY1sHQ0, ;alldsulfoid3al kylkyMiidSoHet Aikyloxycarbonylamino- ;

-Cl1.3 1

et 46@“%%%‘5%&? PR s RlAH Sabte ol

-C1 @ziCkJ;qﬂcyd)@n@o eainegylfonyl, n@yozaﬂk(}wmw)@@npsulml

- NH‘ @Qd&l@leﬁﬁde aﬂ%ﬂiukﬁékrd@@lublk ﬁul@@e or C;4alkyloxycarbonylamino-;

:(:1 2 me%yl-ﬂw ggab‘yl'r\l& ggk%ﬁa F\*H9i_2 co

- CI Zﬁllkqllkylm P\CEDL(B-sﬂ@lNHC@aaHQé-IG@II\H{— 15 calkyl-NH-CO-;

ﬁﬁ dtriep Cg; L\ﬂﬂayl NHCO- Het’ & Craalkyl-CO- Het!®-CO-;
yl

Sy T o 60 MSTCOE,

Het 5- @Qamgzl Ral-RQIL; NHcl-Nﬂad:wL NKD I\Hﬁlk_yB@DIdyH ICTEO ;

Het géNEp(éaN?l ? q?]%-%ﬁkd( X%hk € 2ah§°y‘i @THC&)H? NH*CO-
m@%%@@zl-%N%TL _CO-NH-C, salkyl-;
Cl S%MHWMHQS’ CODNVIH;-C, 24k CO-AR' Eppilly | LA 1 ect

bond, 6,
D s 0N D PR 28
- Het 2Bt &m@wl- -Ci-alng-69- N&—CL@EWQQD@TH X2
r epr e@,esatk 1-RRéi-ceat, ;hR{dNHO, -He@:c@lﬁédt knkémml 3alky1-CO-NH-

8, NR19
Het y ‘3aﬁl‘ t%’%&ﬁogﬁzaq(ﬁ ‘?RJ(?‘ Shgostler "2al k
RX' rrqpcsesf@ ﬂtdsreﬁerdxééno (E:I)aalkml- (IE\@J €0- ﬁyﬂiﬂ@'kyNRf or rryl
Cl. GaﬂJKUmf Lalk@l . 6-KRM = ,-HRBE-, -Het?-C, 2a1kyl- -O-N=CH- or -C; zalkyl-;

hakoprenyl carho i@nb@tzakgf @SR pIRER, o

repr ewamel 2alRy1- GEIONR s tHs -t ket él-GmetlhyleHQ NorCHuer-612alkyl-;
ﬁ?@% bsBnt wgdregem%a%o%hﬁmwﬁytfwlcggalﬁgxy fe ooyt

yd ;ﬂ%ﬁ represent’s hydrogen, cyano,
hal o] alﬁmﬁwfafbﬂyﬂ?%wc onyl -, 30 C1

al kyCouyieaybaibytitated Glithalaloy HegobGnjlleyloxgsrion BE eephesents -
m) n OCO llﬁq &b@cﬂa@éd@’l %@feﬁ)%gs\flgle twcpc]r rﬁ@rlegé(ﬂsh uents selected

B6CyC ky o am nosul ony
rmno or am(lc:m%v )é?FrP Bsulfonyl Cl ial kyl sul fi de,
Cl?iaéﬂfé'sleﬁt@ Ih o€l cydnd, Hhdd, kydioxy, fhlydlfbijd’ar‘tﬁilyﬁal koxy R3

ot e T e i R o
sel edt(@maﬂlfymmcéfbom Lahalighlo fog-salkyap-nesccy domleowy-,
di ( Camd sk linktro- or@ité@la aﬁlﬁiofsﬂﬂﬁﬁlyl' QLalBhginyde; WO

2006/ 4 CI/ ER20 R4 represents
nyar SeaHO e o BT oec iy opresents
CRr3 4epirdsyhte hydragdo pyano,, nit@L4akidiylcenr Gaald/L substituted with one or

(a:1m4n ﬁf &eothents M%dq{om B4, @ ﬂﬁkiﬂ)ﬂ(}) aéH11HQCﬁ{09@BV | -
24 4a'lky%2mm0- X]ﬂ(yl—suﬁsnﬁcg ph%l?yl yloxy-

-Cl 2a

.



am nosul fonyl, nono-or di (Cl4al kyl)am nosul fonyl,
d -4al kyl sul fide, 5 C1.4al kyl sul f oxi de,

WE200b8b1y3 sul fi de or Cl_6al koxy-; R5 representBCT/EP2005/056606

10

15

20

25

30

35

hydr ogen, cyano, hal o, hydrbxy, fornyl, Cl.6al koxy-,
Cl . 6al kyl -, hal o- phenyl - car bonyl am no-, Het 21,

Cl . 6al koxy- substituted with halo, Het2 or

Cl4al kyl oxy-, or R5 represents Cl.6al kyl substituted
WRf' nepoesents hydrhgene cyroe shald, éydmy,dwdmvcar@mblsi ituents

sel egl effiyl cgﬁgﬂlhﬂﬁﬁwcaﬁﬁ{yl- ﬁm‘% BB, BBno-or

repr esent’s rogen t12 d
phongHC ARG gt Y R ko kRO onss
opt I eialokylfamyh sidnbw e Cyvalkty DaminosulfoalyE G2 4 plbgsilhifle t wo
I hydroxy, am no or
S G e e e R
1®r@lenta£yd¢9gm eang; haéf&;bydmmf@rm%ﬂl4alk9_?5v-,F@osalkR&2
and Ri8- a@l}chﬂ&dgnﬁﬁiﬁ@ntﬂew represent hydrogen, or
Cli a}.ky I jlote ydr ax ;
ronoC: :1 rog PR vy BRG HREG 1 e B Yepr &R
Cl - 4€l- ky{ybmtlwedweﬁrce@@mv@mmmd@]ehvo @Imerkeleybstiprents selected
r epr eseﬁlgmr];%lgwagi%)ghmgl kyl ) am no- Cl4al kyl -

cqbon L PPl SO e AR ML oty

C14alvdhyﬂew1d K116 oprichaig Substiciediwithemre od eheteypossie es@ot more

hydr g&g{lltueﬁégé&éfd fro Q}éﬁkmnngwr @lasﬁmxl, Het 16,

d R19 each
i Rdwma@ﬁw%oge@p%@@w %#)9 &gfélﬁ‘/l- e Ciaplkyloxy e
HR! % & "Gind IRaT da¢h independpiiténighreting Ay deyden; 0rZ514EiR§Zl optlonally

\r/\ne? rhg%oﬁgttu%dwmﬂgre &SI %I?eljﬁ&#o" 098 QE(@X ﬁ%s@{ k‘ %I ?tgs o

sel e&r-edkflowin hal o cyano and phenyl L' represents
Cil_l&é ydnts(l@ﬁfdgeﬂﬂdlxalﬁjdlbﬁtréﬂr@%ﬂdn@fcb&)r%(elMley’l}émlno C4alkyl-

ph eny?rhony& OD&th][’lalgl?SHgStltaty(? th ‘ﬁ? &g;ﬁ? lpynmlcﬁlll,ﬁ,l rrof oK
hydr d)@uailm)@mlnedyéfneﬁ l%?F}’z;tzol yl, pol yhal oCl
Ic ﬂ@u Hlﬂh%}d Ilndep&héalmb@a@n hycﬁ ehygmwphenyl
a n f7 Y,
%118/31"&%”%8’??{1 wﬁ?ﬁg (%ﬁy Pq‘u Xlk
i R1 't R)1 eash ngi@amddmtbmpnespnt kmk@geuwmalkbzl Hﬂap,rfé% éfﬂxsalkyl- or
CI 89},51395(;15“{ nal l'y substituted one ore where

|blet ubstituents. selected fro .
pﬁenrypresqn gen gﬁ?el}ﬁ?lnw)tlon Ptétﬂtlef[:l WE onﬂ)())ﬁyvgz;{? posmble
t hi okwo mythwe,suﬁshtlmms Isgibgtedoipdry hallopGlad@bddphepyieny| -

Cy"?el Qéj-: §Q¥f1 alky?: t%@ﬁ?&%ﬁ&lﬁfé& Ione &%%@Jel‘%}o@%ﬁ?ﬂ%hﬁ@ﬂ more
am n car yproxycar on

am oS S%?C“’cﬁ frem Bheay %}ﬁlﬁbleny r Pﬁrwz% Hglsulfde,
guanhgdrogy, tM€), 2206/ t0k141I5 p&@ﬂl&ﬂ&@ﬂﬁhﬁlﬁﬁﬁ@ ECMEijdey-

repr 0 al

wher ?%o@h%yl %Wm%logg%ﬂegﬂ k%%ot%yl{%g @dﬁgﬁy Fong'ﬁ’f rom
phen{b-scyclealdyly pminopmepg | or dﬁ?HaHﬁYqumm?retWF@m 91 gyanidino; in
hydr E%ﬁﬁculﬁm OkpreSNAND,. galk{]lll @Zl@ﬂla)ﬂ substltuted one ore where possible two

pol yhal oC1 14

o Sl SLeRYbo SA lrlé&ﬂ?l i, By pelide

hydr bxejroay, b]uﬂlybyano thlazolyl polyhaloCMalkyl -phenyl-, C,salkyloxy-,
hydroxyphenyl, Ci4alkyloxyphenyl-, aminocarbonyl, hydroxycarbonyl,

Cs¢cycloalkyl, amino, mono- or di(Cy4alkyl)-amino-, imidazoyl or guanidino;



5 C3_6¢cycl oal kyl , am no, nono- or
di (G -4al kyl)-am ne-, imdazoyl or guanidino; in

woatosioeiimr L2 represents Cl-8al kyl optional | yPCT/EP2005/056606
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substituted one ore where possible two or nore
substituents sel ected from phenyl, indolyl, thienyl,
met hyl sul fide, hydroxy, thiol, hydroxyphenyl,

am nocar bonyl , hydroxycarbonyl, am no, nono- or

diLf @lprebantk ¥ )a-l]@ribptmn,ally mbd‘am(;eﬂl one Dregu]mne plssible &0 ok Bore

repr %&t%mu%ntgse@&é&(%l)m%ﬂé I)ﬁr”]ﬁ'(!ldl%ls gf :[])%q%n%q PGy RaIfd

wher & possi two or sel ect ed
phenfydroxndipy cyanonthiagglyl, pplyhales mﬂkp’l Rianplys @WF‘D’H’éY'
hydr Q?,ﬁd/roxifﬂhleﬂ;l'l, CQMH{@I’M{y}bHHnﬁlZ Qinythocarbonyl, hydroxycarbonyl,

ﬁ;’ld?/ Clé)nﬂ(iy kw m%fli (ir d)l&/gl a%w‘f)?’l\rgf&é ’Lmldazolybor n%ﬂamdmo in

hydr (pygylglalabb myplzesents(g 8 y]cCPPélQIl#JW subs;mltg(bonqmp] wheggpossible two
di ( Cdr Alddbititadhtd\Rtectell &'ﬂoﬂﬁ;ﬁ@ﬁ%’l RilogH aésd, riﬁbthymnﬂ&

D et e b A Rt Bl amino, monos o

substli(Cuaiityd)-sminec iridaoybon géasidino; i ndol yl, thienyl,
pYJB bk dWhes C1 l)ﬂ%ﬁdﬂaﬁt gﬁ)stltuﬁ‘)ﬂ%g &é Wﬁetﬂé 158351be3{@8 @r more

Xy
Cp 45@@5111@%9 selefé?ﬁ bR 2 whyv °¥ylh'5zfms§wgirlwfwhylsulﬁde-
C3_6aydbenthiy], cy@m thiazolyh polyhadeC, Aik§Thhehgl kHiLpbkqkipo- |

im d%ggrglg{p% & 43139]&‘.3/8%81 el min 9@95 Efdrﬁxafcarbo?yl

het e er | |ny
pi peﬁ%}quﬁW yl, ﬁwra)nmono 0 &Qma}lw -HigRo praﬁngoyl of Guahidino; in
t hi a?@ﬂti&f\hlar D&r@@@béjﬁs C1| sk gleapoiboydily suB@mazd)bnel ore where possible two

oxadlazol I l'J i d

. gloreystubst{%%einlts sef&(tg ?m{no u;%i] lé)gl g{)lﬁy h1en|§{ 5. ilgl Kyl
hydr me;hy@lllﬁr@r nyrlmxy,phl@h yyanopksigayplgnyk) mlyhalocmalkyl-phenyl-
Q- 44 lark 1&2351 a@uﬂ@damdnylr Hmf&yca@usongh-(@ cfbHp1) @R Gnono- or
or a é FT represents a heterocycle
selegkgﬁmﬁpbﬁFﬁ¥%eP?l?%?'Or%%? W8t i nyl plFeraZ|nyI
f et msiresepty rdetskgcycle délentes enypippetitlinglz ologholinpdapipérydinyl,

i mIr ?gﬁ?ﬁfz | dzgg% Wgﬂggl, RBHILZ M1, mﬁeﬂzb@n N3xafHlyl,
DY adreatn, epans Lkmgoer g SR AP B dptepaty seppited

phenwlith apmim ﬂme(ﬁ(ylalhyldydxy C14@ikdlal phphylopheayltCi4alkily) -
mono L o D7 dlfthmmmﬁ@ r e carﬁﬁlyl-

h
o

2- py furedyil iy yil,, dicyolangl, thiazolylioxempliylnitidazgly], isoxazolyl,
gﬁgfgxﬂﬁ&gwé%h@ or ﬁhgﬁgfﬁ;ﬂ w%km? Caig q f%c?%%iy substituted

Wi t hvathamno, Gapdkd, W@&W&Flealﬂ(v&b R#ﬁnMI@n%ILFB%W]&e nts
sel ect, gﬂk}flroﬁ d]yﬂkﬂxynonblebr%&ﬁaﬁlhﬂwmo— dchmirdl-daybonyl-;

h%%{s %f (I):Iq4g§ﬁ1 1.¥1dea) Qg %)Pé/sgﬂt a)ﬂéte%g’%e é’l%cte%d I:r%orn H‘glllrghdmyl

sel e@tmﬁohdmmsﬁm@lmm quumolmybyipqabydrqqmmiwl plperazmyl or

pi pe g%%l/@l%erﬁii gﬁg (u#ym Hetiered oﬁéllyd;ub@%xﬁecﬁﬁﬁh bl &

are 1 O

o b RE BRI FH0 BrHBo A GaaEBe 6%%93 e BgoRE. i Farbonyl

subs(hhdkyﬁhydmﬂydbhe@ykbrpﬂbﬂﬁﬂmmw%y4amlk4alkyI

hm& oy %ﬁ}{épen&)ernﬂ? %ﬁmﬂ{ra%i/er@ycl@ lsd¥died fr(lﬁlﬁ bYrréitfnyl,
eac epen dent | repre het e CycC

sel eétpeyaro%liilaﬁ%wlp%w ﬁyplpef@ 33 yYheEsin %ﬂfﬁgﬁyﬁnd Het" are

pi perazinyl or piperidinyl wherein said Het7 and Het8

are 5 optionally substituted with one or where
possi ble two or nore substituents sel ected



from hydroxy, Cl.4al kyl, hydroxy-GC al kyl- or
pol yhydr oxy- C 4al kyl -; Het9 and Het 10 each

WO pebefoerddiznt | y represent a heterocycl e sel ect eBCT/EBIN5/056606
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pyrrolidinyl, pyrrolyl, azetidinyl, 2-pyrrolidinonyl,

pi perazinyl or piperidinyl wherein said Het9 and

Het 10 are optionally substituted with one or where
possible two or nore 10 substituents selected from

hydr optyqna[l:jt subatitaydd, w1ﬂy<me®x yhelcaabdylt twoor palephiystituerip-selected

gl4atﬁ%)ﬂ dh (#—xl%t &l 4a[ ggﬁ% @ mﬂ@le&ﬁ%‘fﬁfy@rﬁ&@%lﬁﬂ from

roli
oﬁer @ﬁéﬁey egﬂb@ti?m@e@&ymrwe@ﬁéw@w%l@rsele%%grmpéﬂpmnyl
or anl:@mili&iﬁbﬂ}Il Usperszinyg of p@éﬁﬂnﬂ rnchateGildbad Ky’ and Het® are

g J g?’é&%ng‘g @Eﬁtl Ee\é%l%f}éxe%}w LS&HI% ‘g(wo o e sukfstltuents selected

Het 1 Zromdpideasent:-a kryétherdr@es eal 1@mOéthyflﬁoesmCmalkyl-

\Anﬁgref? hak Hey! %acﬁérgdegéﬂd@htﬁb’ﬂtepreﬁﬁnlpi@h&éﬂo@%tle %‘Ietcte@fﬂﬁ{ %}Eﬁdlﬁdinyl
erel n _sal ona Stitu

or - WA 6 8y 2R Bo R Pt Pt beH Gy A B Het

f r oma@llHdA doy bptio@allBeupstitott kit one by wherk poGiblet iy darimgre

Cl 4 dsdtuOnty S48 didm ‘ﬁgldrgﬂf mxgkflxlyydr&ylcrmﬁ@(&h& p@lyl%eroxy—

represent a heterocycle sel ect ed
pyrr 81+ Wryl or piperidinyl wherein said pyrrolidinyl
OHep ppresdit apkteiowycptdlanal frym pubsitditylibepipedidityl ovherenr said

V(\:A;?_er g Egﬁ%b%ﬁgg%st1 timﬁf%&g}?%&he}'egﬁgﬁﬁle %9{) 6CMER slibRfMents
CLaaP RS Casiliogh Coey ity trlonny-Gaa s Gl Py Gugalky!
repr espcnyhyﬂrda@t(eluakkypj e selected f rom pyrrolidinyl or

p?—lgg Brené/nlt a\ﬁgt%rro%yrﬁ% %ei% Qedzf?o X} llgyé}n%a—{oﬁldlnl){ Lp gerazmyl or

wher elpp@@gylmf@rmmald Biet' nﬁw@tlwﬂz sybstigtpdsvigheonscr sdhererngpgible
%44«%&?&! mo@u&wféh@ ablkotkd frbhﬂgll QﬁWyIQ% 6%9%1&4 1 e
a [0).¢ I OX a
opr B i e B L 8&3%1}5%%%8 Kl
pYliet Dtepatseny b hetoiqsrela sdlepjdd ﬁ'ﬁm pyrgligiriydlonpiperdiesr avheresspgail
Het 13 g&ald@@h bpﬂﬁéﬁddnﬁ lﬂ@(%tiohéﬁ}&@b%&tﬁt@d Q18 ofé owﬁerrepossmle two
|

t t
?:(EZZPWW S@%Wﬁ SR fmﬁﬁéjg?%;lyﬁgc}gp@@%ye roxy-Claalkyl-,
Cl4alCkydllonpGC, 4ak pk poyhyobsyhgdinibxy: G al kyl -; Het 16
r ﬁ@?efegfé‘sexﬁa'ﬁ%%%é( S8 SRt pﬁ%lfdﬁr@ﬁrbpmrmlm Wh¥lcirP¥aid

I peri wherein sai

S bs YRl 6 PROTHRY 3t Orzmefiﬂﬁv Sagsggﬁltsff @ﬂ#%@ O Whes? ossible two

subsbtmu&mmgun&emeehaﬂdﬁbmﬂh@ﬂkﬂaCkybdoﬂ@y@hyhbnm@Kymyk

hydr Il kyl 35 or

pgly %@%?bx %¥%ﬁ0f5&§€%§%bg§ 2en¥s a heterocycle

s éliete c’teétfswscﬁr]il%ﬁ’@ﬁéﬂ sefegled frﬁ%%qph@my pyrrplidieylepiprgainyl or
o BipP ﬁdlhjéilvﬂ)é&eﬁﬂ\:ﬁt&d 8lietl® Baiptorty %sgﬁlt&pﬁltmgr)évélirz fgSSlble

su S ut ed wi.t o)

PCT/ Bf&%rorg? 5@%%%%”%9% ?leCtM]ﬁ&g Cple’asﬂg’h e wi) l?s sel ect ed

f r orhiraey-Rydalkyts Co efelaraiCiyalkyl onwylasdmﬁhaalky -

& J‘e%Sfe@éh\f hettRIcklb s@bctdOkoh }zfﬁf&i@yny@or Iﬁbéﬁdmyl Wlﬂgltei'fﬁsald

and EE 149 e ch |nd]%SF)g]it %h esentsb1 eterOCﬁ tuent

o olELER op By SERPRRRET dye BHERERSTOIE g O KieFiruents

f ur asgléctedoyora Lohatkyl, @ae@)(@d)aélmllhydtdwé‘zmwl- CaxalkybxpCi48kyl

|ﬁ1d@fﬁg¥?mﬂh§qﬁggm§yl oxadlazolyl pyridi nyl or

wherein said
represents a heterocycle selected from morpl?ohnyl pyrrolidinyl, piperazinyl or

piperidinyl wherein said Het'” is optionally substituted with one or where possible



Het'9 is optionally substituted with am no, Cl4al kyl,
hydr oxy- G al kyl -, phenyl, phenyl-d 4al kyl -,

W@RWRIokiIS oxy- Cl - 4al kyl -, mono- or di (G 4al kyl PEAFER205/056606
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or am no-carbonyl-; Het20 and Het 21 each

I ndependently represents a heterocycle selected from
pi peridinyl, 10 norpholinyl, piperazinyl, furanyl,
pyrazol yl, dioxolanyl, thiazolyl, oxazolyl,

i m dawoloymord sabstBuzantsyselectod &dinaZiokikyl, Cpyaycidaliyl, or

g%tr |rl%khl|%%(€_¥:l 4%@?{ ?ﬂlfrﬁa (ﬁ!%l%ﬁ of lbol&li?&r?;ér Fl >,alkyl-;
hyket orgd HJP aﬁak@ lndepeﬁﬁ@ﬁlylrepf SRt ﬁwetec)cyg\lp }'g@lp&ted from piperidinyl,

G al kpdrpteivy Chipatakiytyt; mrzmgmq,yr@blyﬁldﬁ&blaﬁﬂt ihde))E'moﬂiﬁ)zolyﬂ,r
cle

t t
:lrer: eglin%%zc%l éo%ﬂ%rﬁ (S)f;?(}laﬁo?ylﬁ)yp rdifty grpf?lni%hdlgyle\gl?er in ﬁ%}fi Het'®
or  plepisi aptingdllywhistisited with amiset @@aikyl Sdiomn&l kkyT phenyl
su bs:ph&ﬂzfl egqih o cjsqfoxWﬂﬁ4ﬁkﬁ0 $5drl 6r dlE@}Qalﬁfrl)dHHﬁ@- or

substi tuents siel ected from hydroxy, d -
C3_ 6&H% > hydr oxy- d 4al kyl -
CHiofh &/ Hark\ Gt i aldknehdant Ly pepryseyis mdweiprdCy dakdlsdted frote pR@ridinyl,

d I
ggl o tééh%fh‘ﬁglc mB hfragkg egﬁ’ﬁi}ﬁ p&ra&@f}[ %?t%fragﬁ %’. noﬁ%)éé‘éo?yl
qui némidazalyl, }SQWQEYHQM%%O y fm@gwg?rdqmoh Ryl erem said Het®® or

pi penRe! I:s)dpneﬁanyrsumlmteﬂ with amher €] salkygihgdroey- %aﬂ)ltyl- phenyl,

Het 24 t
poss? B'?@l %p\%ah%ﬂa%%{e su%gldlu{l}g t's sgl gﬂg(?(edz?‘p@%ﬁno o
hydr esjno-¢4ehomsl-; Het 22- car bonyl, Cl. 4al kyl ,

hyrde> Elei%pggéntélﬁh&yﬂoc ol setey ok ﬁh&iyphﬁlm}aj ﬂyﬁbﬁdinﬂﬂ ﬁlpbﬁklﬂﬁl or
and t

sel e é){pgagp?ezla\ﬁkleﬁ%g 6%@?{'98 nstop}!l%?lg S%S?Fut wfﬂre (t)neeroorC %reeposmble
pi petae pngbresubspitysasi S@ﬂleﬁyqi flwiiléwét %Ys@u@l Cayakalkyl,
Het 26, &ogy el 0, Yalkyilyeh LAY il b OC ORI ©

stituents sel

p Sﬂlb am@ée’% Ceﬁgt{ B‘goﬁr?g?é‘ﬂﬁ)?g}r%%? y a(?eteé?%’ 1% sglecteé 80m pyrrolidinyl,
Cl 4é+ﬂwdobm®aylmwlhylorsoqlpmlmy dﬁ@hydr@llmnodml}’k plperazinyl or

Het 3?} g@ﬂ&lml]ml%i)’elﬁ 368 Heﬁd&pﬁ&@qﬂ Bgibnﬁl@)piuﬁﬁﬁﬁtted @ith one or where
het e [e selecte f.rom

pyrr BPT %gwo OT 046 F‘f Iﬁual?tﬁgfﬁvf ped %ﬁy%r%sh%et ortlet™-carbonyl,
pi ped gilkyl) hyaiexyeTinakkgl- dr pielyBRlrauyeC: bk BRndr e
ORfpoRR] h¥PSHbS fn'd Eﬁgltlw r@e;hesg Mer&{i@ RelBQSE frplln(?ncgr}%bhnyl

or nore _substit ts sel rom r oxXy,
Cl. 4RVKY pdlnﬂympg%;njélor grlgpq)((}xpy vy;}‘}er%myﬁlyl i 0‘3@9 Het® are optionally
A 4alsibstituted3bittASnels ethetepokdible s egmbrrGuiskeituchis tséledisd faoel

or o ey ST N Sob R ARG A eSS OeRhBE 5

C1_2 palvkydroge€iwlgleet hyl or ethyl; - CL_3al kyl
defet’hesd Hét?3adaglh Ind%féﬂdéhﬂ? ﬁéﬂ?@én@'ﬂﬁﬁdﬂo@@k@él@ét&ﬂfrom morpholinyl,

gﬁ g L 2 %&r b % ;28}%93 Idznorr}% Pﬁ) azm ]?‘H ﬁperlglngl wll‘?erem aal %P % and
| i keHet’ @rmnmwlly dusiipuges! ‘S‘Jtth megmwlnmobwdn thed BPEgi n

sat ur‘safssﬁﬂleﬁﬁé %1@&@& ﬁ’&ﬂ ?@t@w fdl§alhﬁvh§lﬁoxy5clf4ﬁﬂl?] br f)&yﬁ‘ydroxy-
car bg mrrs such or ‘exanple, nethyl
prop)ﬂq4 tyl, 1- mst hyl et hyl , 2-net hyl propyl,

, 2-di methyl ethyl and the I|i ke;

As used in the foregoing definitions and hereinafter,

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



- Cl1_5al kyl defines straight and branched chain
saturated hydrocarbon radicals having froml to 5

W@ 20001433 ons such as, for exanple, nethyl, etPgI/EP2005/056606

10

15

20

25

30

35

propyl, butyl, pentyl, 1- nfthyl butyl,
, 2-di met hyl propyl, 2,2-dinmethylethyl and the |ike; 10
- Cl_6al kyl is neant to i ncl ude Cl1. 5al kyl and the
%per honol ogues t hereof having 6 carbon atonms such
1 sy dsfinep methyd Ruethyly | 2- di net hyl but yI |

2 Q‘?téﬂyyll Bemtey lstrapkt ahf Brantidd@hain s@&m?ed&iyhtdcaﬂ@ﬁ +4dR8]s having
strai ]ght and branched chai n saturated hydrocarbagn

r §8Mchios3 AR ™S USRS Te1pxampls, efRYla pBis ProRy! and thedifsi
t 0 G yudkyl defir@s sﬁagwmd aredcheadehtin géterataddiydiosgrbes radicgls having

e ey
Cinethwieyl, ?d@ﬁthﬁlﬁom’ﬂaﬂaﬁ dimethyirihyh path éléjeachal n

saCyraditye defined B@mg‘tltbmd braached@hgin baunatbg hyﬂromil’bdn tadic8ls having
7al k d th

rbo t to inc
- Rl o s’ SefE SRt Shpe Aol R pee. 1-
ametlfyﬁqutﬁxbhadimet@lﬁmdyln%deyrhﬁbydyﬂhyl ahd3helilo
t t[ ngumht hmgﬁr%{o 1naE&bd(C haiklyi ;kﬁ;ﬂtle hlgl?aer%hbwgueseth%re@&aving 6
stral g an ranche al n rocarbon
> CPROHEmA S, 107 PORPE osve T JEe kY B S HbgRy and the
ptibgyl , butyl, pentyl, hexyl, heptyl, octyl, nonyl and

t be | a']l@@ deﬁne@gﬁﬁéﬁﬁ%ﬁ&' braﬂ@ﬁeﬁ RBSn §5tﬁ@teﬁ']1tyd1%6§fb5ﬁ ﬁlﬂﬁ:ﬂl@ fﬁavmg
hai’h Rydrocarbon radi cals containin one

DB it SRR BRSeE o Bahon-alloLE e hiehd hoplogues

enﬁfﬂafﬁav\imgw barb&r atpime pehyak,, foSexanipiniy?, 3-d2ndthigiBurtyl, 12nd
theé,[h eg landQ?] kenyl defi nes strai ght and branched
chgl prn rocar Q cal s Cﬁntainin one %I

an§1 t?ék)’ E;‘%FF &3 t raE‘calPﬂéi aum safprated hydrogart
Si&@ﬁﬂ' ® %awoa&ﬁﬂﬂd and3s mbzuit wmblude?ebml@wﬂd th@ higa@tmslogues
" REor e Sl s R Pl AN A
ctranﬂhﬁmﬂcaiﬁbbmh eadi cal s containing one triple bond
an e, hayil H&ﬁrfe'é @t&alghttaﬁd ﬁraﬁafeb QHalﬁlEQﬁiﬁtea WG lrodsibord @bicals having

E‘n"{ v#ﬁarﬂjog ag%‘i‘%%'r‘ﬁ}iff‘s prg tf'%{h Eeﬁw@ﬂ} %ﬂy*lépt)g %@mel and
atheblﬂch;e li ke; - C3_6cycloalkyl is generic to

cy indlo arﬁ:}ﬂ&i é}ﬁﬁm abdn FaRd m%mél
Cl%%wegﬂydeﬁng%?ﬂﬁ%? str ) t _or ‘ﬂ.ghegor;sat Sr at ed ming one

el B AR Paine TP X0 n Gt EXATRL5 VinyL, 2-
pbmwﬁsdmy‘butﬁuﬂ)ﬁ -outgnyl dndntbie hikd;et hyl oxy,

b CEFE ?géebgls#gé%&é%gﬂp&dtﬂ?ﬁlch&* éﬁ @Qr%%%gé gagﬂc%ﬂs%ontalnmg one
i Aeyhigieondiand §rving B9 34AQ qawgnﬁ OﬁﬁéPCbr%}nfﬂr g¥nerde dpeapend. 3-
rreﬁtbﬁmyz bet QXY peridng D BH@xenyDBHMEkI9AP butenyl, 3-hexenyl and the like;

ey ﬁEﬁ Inef c@f‘ lﬁgg(%’a t mg}é{%ﬂ%‘g%c %&Q@fﬁ I?%( a]ll Jﬁﬁtammg one

dédnle dhiéfl apvibefreme tow%g atopgs, suchsasy fﬂrééarmﬂe \zemepynyl 3-
p9§t§h3fil| @bﬂ@ﬁf M@Ht%y Bpdasiiniyt, Gﬁﬂétﬁyl-zsblﬁ{]h}a% h&iynyl and the like;
GePr ot AR RERpray® oA e PBr SR ar o
o Ealldéxy dofingscumigh bor HTMEh) saniehhysiooon sl wias
dieeo@Pletiord] F8hyloS, Biiddxy, ISRbEykAF &Rl 2-methylpropyloxy and the
like;

oR @ldlcals %avmg



Is attached with the carbon atomto the R3, R4 bearing
cyclic noiety of the conpounds to of fornula (I) and

WoR@WG/0XA1F epr esent s the dival ent radi cal - O N=BEFEPHA/#56606
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radical is attached with the carbon atomto the R,

R2 bearing phenyl noiety of the conmpounds of fornula
(I'). The heterocycles as nentioned in the above
definitions and hereinafter, are meant 15 to include

at Cy.pdigdoryl ie nieswrie irickide € padktidrer andfthe Higher homb ygues such as

p I ' r

| ﬁ%ﬁ%gg,seﬂ%xg,’%ﬁr?&{)gﬂg gﬁt%%'ilz n%}ffefhgie‘ﬁlytlorxls/ai %ﬁly}ﬂropyloxy and the
o%ﬁaiazolyl i ncludes 1, 2, 3-oxadi azol yl,

1, ﬁolﬁhy&x@@d aralkyl is géne?icSe axXadilkylak Yéfirmed (ﬂereinbefore, having two,
tkgéego ?sgf;t))oﬁyrln?re h&@f%j E\?’ﬁﬁ agﬂts sﬂ?ﬂy#%&sexample trifluoromethyl.
1,2,5- thladlazolyl and 1, 3, 4- thiadiazolyl; pyranyl

i IA@ hs&ﬁﬁ u?éﬁwgbﬁgnleﬁlﬁﬁ&mﬂahd Wﬂ’eﬁiﬁﬁbr thé @erﬁ%hﬂﬁrrefefsh@a radical

cl d th t

SHCETRRA) WES 7 Ralone) dos Pl i ot gf SRt
msl aet@azheé voth th@carbmmteém)o thia rPoulg%beamyg gyichigmoztpofthe compounds
het R5ARh RS wﬂ&PX@)%fG@&ﬁs thE HRlenf @RicAXRNRLEH- V‘Qﬁﬂa&@ﬁ is

h

DSHRELY Oh e cobof AOALAIS K s K bR 23014 pisiggiof (54 Snbparnds of
Sfarmubg®ol yl; when it is thiazolyl, it may be
2-thiazolyl, 4-thiazolyl and 5- thlazolyl; when it is

25 [ -1- .

T RRR el f S i ik ARl ol nrsontie, e
1tw1hcladn:lal]]_pc$$1&let1$qmmlfelmsychqew;]ﬁm mstancespyrrolyl also includes 2H-
benz ' be
HERIO g{/]h .%f};i‘%‘glp’y nbluges g%)zf gtlahzo (P f 9212“%)28 xﬁdlgzol}ll 1Pchédea
71 %Qﬂmﬂﬁk(ﬂgp It Yl 4-oxBAzgihan ﬂwcmﬁiazﬂtkf)] @ndacl;ae-pie&balzelyl

Ition, salts i nabqve ant
81 Ffﬂ e Uflﬁseia? ﬁgﬁaéi%ﬁflc b 143} BEEERIL hor- BT RE g 13,4
aﬂﬁacﬁdzem SAkdnyf REBes\IH-Ftahyl@nd 4AHRAMOOS of formul a
(1) are able to form e latter can conveniently be
OBlughiangbe Myterotyokatas Agntidred hate ab®ientefihitiGnssind hereinafter may be
aQtPacR{?J QOQﬁeereﬂi% n(Aer ﬁﬁﬂer rggfeglg% ﬁf ﬁ%ﬁlﬁ ((11? ‘aﬂB-]'i%h %g rifng carbon or
eh@erowyms@npr@pwe &huhfarr SBPEH wherhf@fﬂ aete@eyqﬂlw.l@ldazolyl it

nhfa}'f b6a 19%@819[ Remadddolyh) 8-ihide@olaL; U dfida@slylodng BhinGdazolyl;
hyh?rblt is gg%c?lgl’ 1’[t ] nyqe§ t%lazo Lg thla?o(;i‘ 1 dSQﬁl Poqgl byken it is

uor oac

otratml@ it masl teenl, 24-tiaze k1wl d. 2(4-tr@zolbiﬂlahér4dr1@¢<>d~5asd; 13.4-triazol-
hﬁ‘d 1,8 40BsAoE 2- ngﬁbﬁeﬁ it 16 @Eﬁz@ﬂﬁzﬁzoly@ |1tt1f1éycbe anothlazolyl 4-

el STPr o Sh T GRRa L B ¢

cyclan1c salicylic, p-amno sallcyllc panoi c and

t gge %Mfﬁaé%ﬁhgﬁly ag&%taﬁféaaﬁﬁﬁﬁﬁ WHsGehlefticed ﬁ%f—?&%@ve are meant to
Lon salts as nt.i oned erelnggove

5CUBRFSE |ﬂ§?e PRReUHIFRA ASEYR RSP agid e smh fm% ¥ 15%&@
ad@inpomns sfatbtmile (Ibme\ah]e(tbl fdrhe Thelatgrean denvediefitty badtaeained by

%a%tﬁ% ¢ AR V&lﬁr dikch %ﬂn‘gﬁ a?esacgd‘ é%b%br@%sd%ldgggﬁnf)ﬁ&n for

or ns ar e,
c axaérmlwscag%nsc acsd«?d;u%h %Sélﬂiwéa@aqce@ N thbrdrochlonc or hydrobromlc
pb]@ﬁ rm[faltié in@eit; Iphoqm@ﬁ@hrahdhe JiRdTA GRS 01Sd1E4hi Beidsfs@eh as, for

ac%_ Progaa{fr%lche h@g'c&bStnﬂuor%)nge%Eﬂ%&%tP}guV1c oxalic,

mglqmm eucclnysﬁl achutang liatpasids meleie, Smadic smtlic, fagaris Céam
be converted by treatnent with an appropri ate base or
acid into the free acid or base form



The term addition salt as used herei nabove al so
conpri ses the solvates which the 15 conpounds of

WO o00diob 1 1) as well as the salts thereof, arePEHER20H056606
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form Such solvates are fdf exanpl e hydrates,

al cohol ates and the |ike. The term stereochem cally
isoneric forms as used herei nbefore defines the

possible different isoneric as well as confornational

f atethmnesifoinc tdnlememhtiooianlmlmz@femﬂﬁmiwpaoIgéryesulﬂxinid;ray;clamic,

p or indicated, the
cg%rﬁn? gml%?%ﬁ 1§§%dr?ggidlr(1§ enotes the mxture

of all possr bl e st er eochem cally and confornmationally

| TREBhdrfadcricaly asedpthbiy additiof Saltai ﬁr&infibm hetdinabove are meant to

g'g(?r?)tr?s%%?enﬁeﬁ%geu%c?lw ac?()? Bcc'n- %/ b3 e ad%q %ert'rﬁ)rrﬁxrs %fhlctht%ﬁe

i sempauinds ¢iformulafl) atewéledgrf@’ouﬁd@nﬁﬁs @fcﬂunhrbaée @dditioyosalf forms
I Qrepf& exawwntper sddmna@mamrﬁ ealidi s8R CHINBeEKe sfartewaﬁ

ended t aced within_the scope of .t

PR B DO ISHRB T o DRI gpuis G Amgies
( bénzmmneaNsmetbyM%-glucmnmh,dlyﬂrabammmmc afids, @w. ar§indte, lysine.
forms al though not explicitly i ndi cated in the above
faormula_are_intended to be uded within the sco
ofCopTrEsehy bt f Pm%%fl.bsrron‘seﬁed'r trRQlsRt o U B awEroBFate s or
cacipntads: fofe scronbhae Hi). are nmeant to conpri se those
compounds of fornula (I) wherein one or several
ni trogen atons are oxjdized to the so-called N oxide.
38 hatermadditign salipsgpedbpipipihoye 2lse eorpprissbthe solsgenwlickhthe
f bipdiamds by foWﬁ@lérél) As GOR a@gle Rults@heredf, Arbabie ﬁlinOva\o 8gch solvates
restrictio A represents X
26@#6@%@%@%@?@%@%@@@6@“ "Y represents
-C3_9al kyl -; -C3_9al kenyl -; -C3_7al kyl - CO- NH
omhé eﬁals{eyeoamsa&altyu&ﬁﬂerw foins a@rrlbémleramwore aéﬁnes the possible

il Ryibid §T P aoplreitoRd RIAFRlRA I Seddhids of fyrmule
- @by Hadskssl I.N[R:xs Qﬂ)e@z];segam{g@ped or.n;[;llceﬁgj Kl ch@gichjHlesignation of
- Hﬁ/ (llenNEl‘s e mixfure Qlal%sé‘ibﬂle ‘st%ﬁb@%hl"@il@ “and conformationally
) %{1’1&1‘1 ﬁl?pléglr%saﬂo%ﬂmng allée?séqrmerwan 1omers and/or
Giinfcﬁ‘raiekg/cbf <RpaEI Belkdkydrsiructur€l Aastdrgdchdtric@F kkdmédid- formf

t&%b@kﬂg@omﬁ&a%ﬁ 19%11@"1’0111‘12 ol admixture with each other are

_ orénded i s rrlthml%ﬁoe@%tar RiFFerEventiong
1.2alkyl-CO-NRL -C 1.3 alkyl-CO; -C1 .2alkyl-
- Sbide COhNIHofpdunds af fovinula (1) (i)nayl”dRothsﬁ@tHEh tdadoltigtie fdng. Such

o R AR gy B O
t@p ! B paepe ofibe qusent l@pts)ar kyl - NH- CO- Het 32- CO-
or CI 3al kyI CO Het 33-CO-NH; X represents a direct

D00 Qi G AR K 8550 2B el
Hsnm:ld}loﬂfanm;la (I) whereig-a@iefor SﬁVeﬁaOlltrQ&ﬁnkcme are p&idj¢ad to the
r 6RELARE ML Sxid. di rect bond, 0, -OCl_2al kyl-, CO -CO
Cl_2al kyl -, NR18, -NR18-C1.2alkyl-, -CONR 19-,
- Het 24-, -Het 24-C1. 2al kyl -, -0-N=CH or -Cl. 2al kyl -
A first group of compounds are those compounds of formula (I) wherein one or more
of the following restrictions apply;

7' and 7? represents NH;



Rl represents hydrogen, halo, Cl.6al koxy-, Het20 or R
represents Cl _6al koxy- substituted with halo, Het' or

w@alokaidxy-; R2 represents hydrogen, hal o or PET/EPIRY)S6606
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20 R3 represents hydrogen, thitro or cyano; R4
represents hydrogen or halo; R5 represents hydrogen,
hal o, Cl.6al koxy-, Het21l or R5 represents Cl.6al koxy-
substituted with halo, Het2 or C al kyl oxy-; R6

I epfepredtits-(Hydkygeaq; salon-; -Cepllod€I0-Bhydti@gly substituted with

?tepfgsenf 131108{&] (gl% éﬁa(ﬁghﬁbﬁ{(ll%r fglk ﬂ%{ﬁda%&k@lﬁmﬁlg) RO
each Cnﬂ&ﬁb@@h@l gﬁﬂﬂ’épr(é@é]ﬂWENﬁygm e or Claal kyl
gptd I O@La{]]%/ylws(tdﬁ(t{tsﬁﬁyl- AMCH kanglmwNH et Btk N ICR;
ro r
i aso b ea 8RR RS Chatie] ~od
r epr edetiCHAD-0GR R 1-orkyE1 4Gi- 7h§kb’1-6@t,| Gnealﬂ{yjfcos@bsiﬂk}ﬂ-ut ed
Y;V'rt ?«, Y kyrmmco@%aﬁkytpe - B‘Io Nﬁ%%@nt@(y)hyﬁqug@
Wi R e
Het h?Clek&BC@yNR aC3plkelh@O-; tGE;] 3aﬂ¢ylk§7~]Rn ,-CBy-(®- N}h@dsam
eac Nﬁ@p@%@%&)fz}(m]‘rze@fe%@@ Ic, ZM{J&PQ@ 5@&% K%jbcl salkyl-CO-NH-

Het 14
20064 o sakE- N&Tf@f@@@kb‘ g6t etlé?(lﬂefrepﬁ%ts-é{ﬂ -615alkyl-CO-NH-;

d - 84, KaﬂltleﬂEJ(BmmePitCS)u bsCj !alldyetiO@Het”o@@ NMer e

pﬁi i yqrese{xt%\lvodlre?t bn}i’(ﬁ % 6%955&%#%1 SC?f Pe élﬁ)q I\fc}g Gxy
th| ofNR' t@npza]kmlhypo N%no ey sy Sheatl:, - -N_CH- or - C1 salkyl-;

p@dzy és%ﬁ%safaﬂle&xbbn@@n@LcmaﬂzgzLéta(bk)qu2a1ky1 NR'S,

am n (ﬂéXIngn@(aﬂ\{l%Mg%i bﬁn‘w Y)ﬁ&’f@g é\ﬂcl 2alkyl-;

i R p@r@smts hpdrogen, h@p,r(éseﬂwlsy-d{et mrl&/lremﬂm‘m@nal |y

subsgy {aﬂ&&ﬁ s%ealt%@wi\dﬁ%% H@ts%f b}m& LYy Qr  nor e
substituen pyrldlnyl

sel eﬁ d? yp en
met RGAESEhtp &‘gogq‘i‘y ?189 el | th| azol yl, cyano,
h}lélr&pxgspﬂuehydrpgenpmhymabmm 4al kyl - phenyl -
c?@%ﬂfé@k% dro &%gﬂgyl oxyphenyl -, am nocarbonyl

cl oa r,di |aIkI)amne
oR’ F?ﬁr%ﬁﬁ%té Y 08561 Egﬂ %pﬁ?@%‘ht etClor%alr?Pﬁi‘l‘se%tE)tl onal | y
subsCj falktogg- abeitoré withdakb, Het si 6l.aldylxyor nor e

lﬁfé%ﬂrésgﬁghgdrggiect ed from phenyl t hi enyl pyrl di nyl ,

ydroxy, thiaok, th| azol y| )f{
hyRd FePxsserie B oge@g?yw&yg,@r H435| foyraliste particular R” represents
Cl. 4ak Mg@w Het>ClodBylky| oxyphenyl -, ami nocar bonyl,

86C
O B B0 s 0 Ry Bl ) AL B
opti oxnfémnhynﬂsngtbﬂgulﬁﬁ%ﬂ%rozshéhlek emmemen@d% éTGt@llty\»oammo-
or g ﬁmgwt ituents selected from phenyl, thienyl,

Ry R R | e ey AL yPlecmor Gty optonall
opt i @uiahtlyedswﬁshycmnye@ Gndkypxy;wher e possible two or
MR Brepresents hydrogen, or Cy4alkyl;
R'® and R'® each independently represent hydrogen, Ci4alkyl,
C4alkyl-oxy-carbonyl- , Het'®, Het!”-C, salkyl- or phenyl-C4alkyl-;
R!7 and R"® each independently represent hydrogen, C;4alkyl, Het', Het'’-C) 4alkyl- or
phenyl-C, salkyl-;



substituents sel ected from phenyl, thienyl, pyridinyl,
nmet hyl sul fi de, hydroxy, thiol, thiazolyl, cyano,

wWogeedsaphenyl , pol yhal o i al kyl - phenyl -, PCT/EP2005/056606
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Cl. 1 al kyl oxy-, 20 C1-4al kylldxyphenyl -, am nocar bonyl ,
G3_6cycl oal kyl, am no, nono- or di (G alkyl)-am ne-,
or imdazoyl; in particular L3 represents Cl-8alkyl
optionally substituted one ore where possi bl e two or
miy eepsesbstt (0 sedll Spsimiaby swhdtifutedronp hesrwhere pgpgibledimok more

gﬁt Zéi_\lﬁsﬁwehg%electe:&/ /54 hE}gJI %ﬁ'ﬁ@hﬁ%r%lﬁﬁlylf%etmﬁpﬂ'&e hydroxy, thiol,

oxy am no
di (ath lwlﬂw.‘/)an%rw xyphesyl mma%ﬂ%iﬂkylmhea&lo|q;|4a15¥10><y-
thie W4alk§a5xy'ﬂﬁényl<’;l filinbledrBorgdah seyttafighdediad, ynonepsres ent

g? repgi 8&2 ] 6%137 ! a)1/mls u bs{j ﬂr}XE{ ?ﬂl\[\@‘eéaﬁmula% o gepglf}%ﬁtf %1 faugﬁ%&lonaﬂy

hy dr exgstidted creloyd where p@ﬁéﬂp}ﬂ tworsh &y s@itlmg}tq;@qlected from phenyl,
Cl. 4alkxihy loﬁq)éth%ulﬁ@b myhmy,rmm) 1h19£<%%gl éyahd, diyhﬂbk};ﬂféhy’lo

I
?;dzggagaﬁé ISR R S T M
each U;pdepaligt ntlino, mepe-es aliC: sih@d)r-anioey of enidatoglkt ed
from é’sEIFtQ d. gmgx b,éuon%npmseduteqloﬂe B3 whedHh S8 i or more

Lf’SSrswwmy { el foR ahrubeny ﬁaphe%ﬁliv oo Ry thiol
rs]ugftﬂllﬁldﬂﬁﬁcyﬂh(t mygmeyphenyly\ﬂstéyka;q@hsﬂkjdhﬂwwm CGMalﬁylmle_ylé o
egchexvagg%oﬁh&@]- ALR8BMbon rﬁt&%s cidéﬂg,i nhseh?o angt

represe e se ect ed
f r omdi§§r-radiiil )darﬁhyp— or i dazoply i R %ﬁémmpresertﬁ) er-sfiyhgptionally
or pispetitutddotle ovd@hi@e Possidblekwioatr oa1shibkiitiént@setected from phenyl,

optignal |y W th r er, Lble two
or ! noPE RS ey, bR, B aTEb
P@ﬂ@mwsﬁw@e@ epthrall}q@tbﬁtlfaﬁ:é opR PB VEENPISHIgle WA QB ATy
; epr %a%lmueﬁts B&E&écﬁﬁé‘rﬁ |pﬁer§ﬂ13|th?1§ﬁ§ﬂ Goyfrid @iy, ﬁﬂdﬂﬁﬂéuﬂﬁhenw’dmxy, thiol,
rr.o I non razl n el n
oo 1 o Ry BB ARG BB ot R
one @}14a/1kudmefppczsé1 mmmowbom'ﬂ Gm%@lqa;l@i @XYNo, mono- or
substg, tyﬁm@»aﬁnﬂebﬁnﬁﬂ&olﬁehﬂ&rﬁﬁw 1P %%@rﬁgéma'ﬂéﬂ optionally

pyrr Eﬁ%ﬁtu@z@e A i A —

pi pempiyddinyl, nmt}nstse]ﬁdes ayado Hetiyhalofhaeligd tphenydy, €14alkyloxy-,

opt i %Hﬁ*ﬁolgxr Sttﬁotht &ddlqelgﬁkﬁp Cmb- Ma%¥&1ﬂ§é%hﬁ£ﬁy1tae@hleny1
2

or_npre roxy pSt

t
r st codite apheideTse ﬂ@ I ?S@%&I@M@Wf ?T;RYPSW{j hgTeinjaid
pi peHetli op Het e oigtionaliesutistkGtedHefith hmitso, Gpidliomatykyoxy-C, alkyl-,

substr il AR8. T #mﬁn %y@ ?}z& %(%"8%&?“51?&1)@1‘10-
hydr @kymgo qa&oy@y]r in p@j_mqlaq epengently represent
pol y hysdppimyici 4al kyI Het 12 repr esent a heterocycle

?—{ pa‘ngg% f4r 0 m&é eggentlﬂx%presg}{ﬁrjel%egei%}g%lseleg[&? %ﬁ%}zplyﬂx idinyl,

subs tzrmmltoédmwxlmmmw} isppEpdingb slewbvéroqmeoltmab PECTagy bor
subs tp'lﬂeﬁﬁﬁ ﬁwﬁ(ﬁ‘&ﬁ Ghi8 Hek’r ALt aﬂ@éﬂfﬁbhally@ﬁbﬁﬁ&t@dl @ath kié or

hydr o k -Aal

ol y Ry ek fup Ryoie Tofond o B SR Ssimniy c

s éet’ cztndd{dt raanh imepentléndliy mgpiresont qinqtm@qydlersyllectvm&omlpwrrgladlwl
2-pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het’ and Het® are

optionally substituted with one or where possible two or more hydroxy

substituents;



pyrrolidinyl or piperidinyl are optionally substituted
Wi th one or where possible two or nore substituents

wagetemowsds f rom Cl. 4al kyl, C3_6cycl oal kyl, 20 PCT/EP2005/056606
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hydr oxy-d - 4al kyl -, C1-4al Ryl oxyCl al kyl or

pol yhydroxy-Cl al kyl -; Het14 represent a heterocycle

sel ected frompyrrolidinyl or piperidinyl wherein said
pyrrolldln | or piperidinyl are optionally substituted
WiHel' amd dled’eavih axlepepder iybkmresenivohaeroryslesekuted fiotmuysmtodidinyl,

f];‘ld?g éhﬁﬁlgiu& 413&11&'{}1%1 o@% Ig%ﬁ/%%el%ﬁ Fald Het’ and Het® are

pol yRpHensky sehsubtad yith Owr%&eaoqs% i@ At osg hydroxy
het exsogyialestssel ect ed from mor phol i nyI pyrrolidinyl,

pl e?’)ranél e¥1b e ocg\ 1¥(Pelp x?c{eg%%i;]esgm grhgtel% a@: gelmedji? o éyrrgt)hdmyl

i onal S ere
or mpyeoly @é@tidlwérﬁt@r@élﬂ@@médplmr@?ﬂiﬂpr mplzyqimyl wherein said Het’

C3_66is Hea? k¥ |optloﬂa}1521 EbshituddivAtHoHeor where pos51ble two or more
Cl4al ké’ ox§(2|ﬁ oF glgl yhydr oxy- Cl4al kyl -; Het 16

r epr LEREY %‘Véﬁ B ected from pyrrolidinyl or
pifee! iaprasynt aieeraiyde seledeBloHpy6lidisyl oppipendinylywherein said

su bs’tHeElu is%‘ii)tl\%eﬁ sﬁﬁ’s%tlﬁéd Whﬁ bfre W&k s1BIé’QWQ r Hi%feesubstltuents

substitu ct 4a|
hydr 69(19“%; Q%W@Halﬁylénﬁw y]@ffl/i% 4431%} Y ShSRhy & iatkyl
pol yloy polokydr &yt @l dalklyt-; Het 17 represents a heterocycle

S ﬁe?z I‘eggesgrg %’He{&w&@ lsél@c}féd fr@% que Qéﬂf)q’ihgly% t(ﬁfdﬂ%? ?@e?:}gmyl or

subspip@utiwl qrein e Hﬁ Wl@n%%bsm%e with pRGPrg¥hepgypassible
substwé bembe sﬁ&itmmderemmﬁ%%ukwl CeyBiemeyipal kyl ,

hydr f .

ool vy ek bl o rAGAAG S o BB o et

i gt pemersent |a;heteéq§r/@1§ éﬂ@ct%ﬁm@wﬁrﬁwmﬁ ot pipetidinylyyherappsaid

2006/1991661@1@1 B%@E?&Q{ﬂfa/r@&ﬁﬁ)@ﬁly shistigb & %ith ?ﬁé l@lf(\@lli?é@ possible
| perazin (0] or

Eygr 5%9/0t 1)éflfgt El%,su %‘8 lte‘it ﬁ%lggmghﬁg ?flg resent

pyrr bls’drdKY’r@MaUGéG élw@dkmmcm@alhﬂybr P@VhYMPWeﬁil@lkﬁ !

Nﬁﬁflefeﬁsre%aﬁq heRER 310 @ew&édZﬂrom%y@@ﬁdlm at bi}bexﬁdﬂt@ﬁ:vﬂfek&@%d
SUI

th
sl oered hah Apar Ry o SuBsh BRIy Sy S8 VT R
Het 32vandmbletsBstibmots seladed Enadntbligylr €prepseaikyla

het e'h P&¥E)-€ fa%tﬁc %ﬁ ﬁ&wgan BAQk bayﬂl dm)@yoi 4Qik'yfj' nyl

or peridi n r oup
Eﬁpﬁf@eft"%z Lﬁ@oﬁf“éﬁ‘s?ﬁﬁ“eﬂ RPEHEPE, Olezyﬂw 183’1 PiRgraginyl or
C o np @ipedsinglf whepeinmsdid Het'§ iswipeiomeillp soisetuted withr eneafr whie possible
foII n esents
@W} grgrpélgzstﬁﬂétﬁeég%gleﬁg@ Fer Clé?glkg %(@Zugcl{nﬁ%;l
(gaplkit @ pﬁhkblﬁw@ya@ubgtppkymwxmﬁwlkYém no,
mPl&d6 ?fes@ht aGeteflyHly kglesRdfdor@ hyrrolidinyl or piperidinyl wherein said

Cl- 4? v %é%grﬁiﬁl%%%]ﬁgémlth oz% rquef(e ﬁosmg txaognfnig ststltuents
- Cl 5@13%;#1 frmﬂ@ﬂﬁmcwmwkyl hydroxgdlilkgkyla® wilcyloxycl4aﬂ<yl

- Cl 6@{3(&%’1'1 4a1 +-Cl1. 3al kyl - NH- CS- Het 9
) %{ N %aie}gyf’le&%r ln'e\ilxl ﬁ&y 1%1:15/1 piperazinyl or
-C1 ﬁmbﬂ@xhyl@@efein @adl Kigt' - is opti@iallp alblsgrtlute&hmh@r@l@s Rberligossible
- CL. 28l sihor&Stidi e ngg@tecﬁ%m Cr4alkyl, Cscycloalkyl,
hydroxy-Cj4alkyl-, Ci4alkyloxyC;alkyl or polyhydroxy-C,4alkyl-;
Het* and Het*' each independently represent morpholinyl or pyridinyl;



20 -d _2al kyl - CO- NR10- C1_3al kyl - CO-, - Cl2al kyl - NRI
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- _sal kyl - CO NH C1_3al kyl -1€0- NH-,

-Cl . 5al kyl - NR13- CO- C1. 3al kyl -NH-, - CO NH CR14R15- CO-,
- Het 6- CO- Het ?-, or -Het8-NH Cl. 3al kyl -CO NH ; X1
represents a direct bond, 0, -OCl_2alkyl-, CO -CO

CHePAkdpydsents MREGZingEoptiNR BBt Red With C; 4allGOoNRIToxy;
Xfﬁpz id HetHeJagl:lgm pe%@éﬂﬁ)g rﬁpéesegf @:ngﬁ'amw df(%ﬁf&%\%lhnyl or

represents a direct
- CO p@grl@gylwlperem NF@LéIet QWs 1mpt@§plﬂ5yqubst1tuted with one or where

- CO blﬁékﬂrle twhdedr 2dbre subskfudts 2lecBal fiyth hydroBy, Ne€Hearbonyl- or
- Cl alﬁyl -7 Rl represents hydrogen, hal o,
) QS/ Het 20 or Rl represents Cl. 6al koxy-
s @rbs U ool ndppendentipaepressnt adhcteredyielel solegted fram rRarpholinyl,

repr geeiidnyt¥epipafinAr hal o; R3 represents hydrogen,
nitro or cyano; R4 represents hydrogen or halo; R5

represents hydrogen, halo, C _6al koxy-, Het21l or R5
represents Cl. 6al koxy- substituted with halo, Het2 or

Ckéh% %ﬁﬁ%of co%aooﬁédsraee&sfn%% fhe M&R SRR nticRconSPS §PHBLS

roge [-: 1 n partlcul ar
7om 3 %efnfiognu A{APdgEn G qre%%@so ¢ fpdlp y}&rgstv@wns apply;
2@H e DB 1bplsdEMEP2005/ 056606 15 R8 and RO each

[ | reg ydFo

o%;jﬁ%g ei%llfkt Cg&dg]gﬁ Qg@ % ? %EQ;&@E) IGﬂI @]I})wtk%?ﬁgl LH ?ubstltuted with
hydr 8%jpo; tnﬁw or d Or&m xeiycala)lonxlﬁmmam no-

or | mtlcgancgybxy-eﬂ,@mymmlaﬂﬁlym@ -€agnlkyl- ndlependent |y
represen a

ubstre o TR s -5 %%LNQZ g i-co

repr e(élesﬂlkﬁl Niﬂd@%@h- -61- 33@]3’1 2]- Q@rHet @1 b -ROsHetARO-,

I ndepe&eoH, \Co-SRI-E5fMkyS, f(%dﬁmgleooorcglu@l KYLC, salkyl-,

o N e e

repr e@ealkyh?@rlﬂ)&efﬁ 3€1ky14(é®ky¢31, 2alkgl-NR"'-CH,- CO—NH Cisalkyl-,
Cl. 4alx®leoxy aﬁk 1Het 17-d 4al kyl - or

T e T
oy ok e @%‘éﬁ’%‘f@t@mﬁ f"’f?fééffém‘“““’m« ut b
9(@ E&ﬁ‘@s@ﬁt? a 1 O ¥,!'C

each |%dgﬁég{51élﬁlt ngr eé@%t ’a E}&F pFFb?aI}W'I’ éﬂ“@fﬁgﬁéial@l‘?

wixé Irquﬁ;eﬁtaadlrbﬂlbond @, Bt 3allyle, @t-COR &l balkydyubR's,t ut ed

i t N aRieng 1% %dfﬁ{dk” H?P‘Ome@" F:aial‘ﬁéh- Lo-I\P—thH‘yo‘rLcl aalkyl;

phenyl - al k % -~ nono-
df @Pfflﬁallltkﬁl}"iragﬁnnbalo dr1-6 Ar k%ﬁyFQPfeSP‘HS part i cuI ar
Het ' Captkokiet sibaaatad wmﬁehalenﬁeuﬁbi €1 saRploasgNnt

TRe ?erf)(r)elsierﬂg hj.ldrogen or halo;

R? represents hydrogen, nitro or cyano;

R’ represents hydrogen or halo;

R’ represents hydrogen, halo, Ci.salkoxy-, Het”' or R’ represents
Ci.salkoxy- substituted with halo, Het? or C,4alkyloxy-;

R® represents hydrogen;

R’ represents hydrogen, Cy.alkyl, or Het"*-C)4alkyl-; in particular R represents
hydrogen or Het'*-C salkyl-;
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decahydr oqui nol i nyl, piperd2inyl or piperidinyl

wherein said Het3 and Het4 are optionally substituted
Wi th one or where possible two or nore hydroxy
substituents; Het5 and Het 6 each i ndependently

r @3ueéRNtach ilkpedently edpeesaieth Bydregenfor Gy gty bpliordity yhbstiRdted

cai QAR BLE RS P hioP bRl BB, AT nin-

one 6f i#I0gpossi bl e two or nore hydroxy
S RS R dn@ R Seachieddé @ﬂentljeﬁe Bre@ad€ Ry drogtane Tk Yptionally

re ree cted frompyrrolidinyl, 2-
pyPrS\l M%n‘?'ﬂ%’ﬁ%q‘g%’é e(f‘ﬁakel Yopi peri d%yl wher el)/n

&' dreplescntsinydrigen.Sr &healky; optionally substituted wth
o @4
o lile S%déRSQ ﬁat[cg 1&&%(?(!6%1? ééle—%?g_% hj{éﬁgg n% gfég&é]%&é é)mlcl)nylly substituted
r epr S4@TRONQ- Ard lda@éf W ected from pyrrolidinyl,
ZRb‘i/mﬁdllF ehich dmigpendentirercpreseny lhyahrogqm fenllgl,nyl wherein
Sa' d dﬂ_f\,@l%w b aH@t“" ﬁg{” -enaidy ?ﬁéhty'l %4a%lw th

ere” possipl g rrore’| é 4 v 15
sts%rndtR; epicl; mqqafr}dembf @meé@é hydrggenet eraliol dic  dasteGiealkyl- or

frompp@ﬂy[-o:uaﬂkywl or piperidinyl wherein said Het" is

R PR HeR IR LAHLT Gt Ao AR AR e

16 salitharag- or ity ighlig)fpyno-c3- 6¢cycl oal kyl |

hY—Iléflﬁﬁﬁhl Hel*4add 1|ﬁlde|: nd&ﬂﬁ@éﬂf&kﬂﬂ@h(ﬂin@yﬂ)yndﬁfﬁ/l twhereln salld Het!
pol y r @X e et er C e
ol 28y B R byt VG o Sl BfBir sl

or phowt, |pli¢rry91C1MbYle|G14§bY1d>XMéf1&@kyls mope erddﬂuyalkyl)ammo-
subsiy ﬁrﬁﬁlg-@al\ﬂoh*ﬂ QR 9aﬁeu1méteama? SR indepd \ﬂ@ntl?y"re §e%t
substi t ected from d - 4al kyl , Iécyc | oal

hydr Wqﬁﬂnil’l kyl -, C1. 4al kyl oxydl 4al kyI or

péley/'layd Hox padl itddeydently HeprdsSntradptesasyrle seledtet om@yublidinyl, 2-
sel eggﬁﬂﬁﬁﬁm HMi‘hBH‘xll}Jl Cﬁh&b}ﬁ no%ylpa&@ﬁyd%@wohme 19&1Qz1 qui
pyrr |nyI g g&? are 0 t g% Su st

Wi t h PR ieasiB s % Fie e{ e hEed v ﬁtl%or
sel eothed ﬁossmhsie Glalal ayite, hydﬁxﬁsgbstnmalhth;yl 10

5
%\%{ A r i e&% ﬁ}f«%pﬁn?emiyé‘@ &ﬁﬁt%?e(ﬁér@é% éﬁllte %%Eﬁ@cf from égfrrf)lldmyl 2

Sel e@t/@@hdﬂrroaaﬂ IBWF?’@}UWHWWP“@F%WB@FincfﬁﬁﬁetV\ﬁér}Et e i d
pyr 1 ablidhalty bubstitupidpeth atiervy whaegogyitile oiwadd iors tdbky ut ed
WI t h oorg{atugﬁtsv\here possible two or nore substituents

&red From Cli al kyl , C3-6cycl oal kyl ,
h%ﬂf g Het® saghiiptiependsnil repyesesydictragc e sgected from pyrrolidinyl, 2-
pol 'y By&siemon§, qJei@y;lnyl orlyﬁpérﬁﬁn]ﬁwh@’@ﬁn%ﬁﬁm&7 dhd Het® are

o poPRBTYY STEIEREN GERY Maarerle big Hhef il

opt i ewmtitugnisubst i t ut ed with one or where possible two
O'He[mcﬁl@ H%’tjb@c{chtlﬁ&gérﬁle% 1%%‘&3?&1’[ 5 ﬁ&@?ogijelcaéel%ﬂed from pyrrolidinyl,

S AP ROy S B Port b etetn seiddiet and et gre

repr eﬁﬁmiallﬁ sibsti@tedoyitl @ede hheteedssitiotwoqpyrrmak hgdrayy  or
pi pers{llkg'h{%hts;v\her ein said
Het'' represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said

Het'' is optionally substituted with one or where possible two or more substituents
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Cl- 4al kyl oxyCl4al kyl or pdbyhydroxy-Cl. 4al kyl -; Het 17
represents a heterocycle selected from norpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said
Het 17 is optionally substituted with one or where
possisbleeted BbmtGynallyl, Gpsogclsaibgl hydrexy-€, mbkge ttrdalkyloxyC, salkyl

C14aIGE %gp cI \|.kyl, hydroxy-d 4al kyl -

Cl4a élgx of poI hydr oxy- Cl1- 4al kyI Het 20

arkdetE @pzqse@ta?&wtqr%@éﬁeiéﬁﬁ §Vf r@gqém/ Ry r%wlprer@ﬁmyl or

y ri $1§é¥1ﬁmy%hé‘r€1h%&d&l’b@lz ksbdpﬁéna&@%bbdtﬁﬁ&ﬁﬁdﬁ Bhd 3t where possible
ePr &3S OHWD }/ g?tltuenglsyselegtegéra%@Lgﬁi%E‘m ! n%lalk

plperlal ei n sal S oﬁglonally
subs thytipxed willkil-obea by logferalkyBor pedeyidtsixg-Gwdkdr; mor e

SYRSP irdJQBAS: }ﬁ?elr&‘%l% Qelgétémfrbﬂl%ﬁébfdlﬂil o@inp@hlﬁ.‘tﬂ/l wHrein said

further oun C
. ﬁver&maﬁéle@r% D e A SRR s S e Pr T Ge ppssibie
wher ewn opmercaubstitueatsatlettae fibwl €omlkpl Cs.egtloalkyl ons

app' froky-CRTMg 2 ¢ GREASERY, Satkbt or Boly Ky di6RY-LR8
jofy- Ry - N [ kyl -
- et giwwntmpb?gﬁydefe sé?WPm%irej%%Wj%@%n%heM said
- Cl _patrkidinfdr eperidin@lar@ aptionhiyCubbiititt@ wEB-one or where possible
-C1
- Het i‘%%ﬁyl}? E%“E(‘)‘ct}%?’fﬁﬁek&iteg ﬁPﬁ‘X(f“an‘y el glky]NH- CO WO
2006 /hgérAyS: mlEﬁzm 0566e8kyL Py pelybygroxy-Ciaalkyl-;
- Mﬂt'@@plpe%eﬁ‘ﬂ&"a hetel@&yo?@idﬁéked@@ﬁ[\hi‘oi}ﬁoﬁi@b pyrrolidinyl, piperazinyl or

: gi fﬁ?efé 1“3/%‘“1{?&1 Legd%‘t %} %]ykqu stltUted with one or where possible
- C1- 2ap roynmmmbmt@msca@smpﬂ @pm:{ém 1, Cs.ccycloalkyl,

Het 5- Iglgr&ljj %Rlallk LG ﬁél&m F@ﬂ&ﬁh%'oﬁﬂ@){dlkﬁo NH-,
-9d -
9 gt ﬁﬁeéesa 5 928 K o an i e soid
33 C(Hellsjl‘ihs op){Qnal]gpu‘@Q_t,]@nQ(kWah divg @orhepoprdsible two or more substituents
8OC|RI%3§EA<ﬁ1)m’C 4%1(-\@- %?«!:lgéﬂ(\]l; h dNB{yJ@MMgIZI&XﬂkyLoxyCMaIkyI

1 2al k represents

a di PEEYY %P‘Y'%Malkébfm 2al kyl - “Co 1. 2al kyl -
- MR8 rdPresath k Yibterocycle@ladR@From iﬂetphéh@l -Rabokginyl, pllperazmyl or

Cl Zglpléﬂihnylv%e%m 4 f—l%‘? E{g t15}§éﬁ§ ﬂtuté?l%lﬁl one orr] wﬁgrte possible

Xy-_.Su t I.tut
or (3L aramkrwsabégﬂtuem@ég?% %@rﬁlgalhx)d%@éﬂoaéky halo; R3
repr ﬁ%ﬁi}scmad{yd)g Engalitylaxy@ngrlkyl Bédpoletprdess i salkydy ogen
on |
O gﬂ 31 m ) [BRRRRRNS Jag@{ Bgrg)gohlﬁ/ﬂ)?%yéldlnytl O o
ofet gnci/ Het Wa@lkgdepenpﬁgxt}ygﬁprés‘g@mmqlg gly @c}ﬁthydrpgmnohnyl or
repr 9@)@ﬂ&1ﬁylh>y1d>?@@ edid HBY> srempett sesitnilyub@Rite@vith one or where

a - 4%!)sks}{)|lé twozo(% more substp uEm§ tlectelaytd oﬂy(ﬂm(y or C,4alkyl.

A further group of compounds according to the present invention consists of those

compounds of formula (I) wherein one or more of the following restrictions apply;

7" and Z* represents NH;

Y represents -Ca.oalkyl-, -Cs.oalkenyl-, -Cy.salkyl-NR®-C) salkyl-, -C;.salkyl-NR’-CO-
Cysalkyl-, -Calkyl-CO-NH-, -Cy salkyl-NH-CO-, -C,alkyl-CO-Het'°-CO-,
-Cysalkyl-NH-CO-Het’-, -Het"-C, 3alkyl-CO-NH-C, salkyl-, -C,zalkyl-NH-CO-



R16 and R18 represent hydrogen, Cl4al kyl or Het 17 _C
l4al kyl -; R17 and R19 represent hydrogen; L'

WO eposemt s Cl - 8al kyl optionally substituted WEHEB2985/056606
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or where possible two or ndfe substituents sel ected
from phenyl, nethylsulfide, cyano,

pol yhal oG . i al kyl - phenyl - 25 |, Cl4al kyl oxy, pyridinyl,
nono- or di (G -4al kyl)-am no- or C3-6cycloal kyl; L2

r epr ESOVH-5-NH-GRRLENH-06t, haikglt CQ-NST bSO »m@ialkmmHle-NH-

t
f r om é&ﬂéﬁ m?f 'Ry rNquli i ?y%Wé él zﬁﬁgﬁﬁkﬁdcl{z-
pol y FCral klzdﬂ a%ﬁ%p; 2alkyy - QlaPIWh'%QWnyﬁ@IHYIrW'NH'
nmono-= clgamgll-mﬁfél@d)ksq LA RINAQ (R 5 al3-NIE YO - Bl kg ;- dr3

represents 13 tionally substituted with one
or wh & ﬁlogb [%76{ K‘%( 6r nore 30 substituents

s &' eqtrexdnts pakregvond:| Q, -Re€ hplksh Q6 2aﬂy’éntNR -Cy2alkyl-,
pol yh@d)(?@‘”-ahléw C g ¥l or G, &kyi4al kyl oxy, pyridinyl,

g 'aﬁgpﬁ%ap%f réfl SRS T S

pi per@@INR/f-, Hetl'-agakytudrdidletl,  repr esent S
" epr"ﬂ)sent glhy%g%ﬁﬁf) G| GQ&g}ox r;fl réagléﬂg%}le r?ﬁlgbltlﬁfted_@fth Het! or
nor p fotd IFW‘PXY oxazol yl, isoxazolyl, or piperazinyl; in

p&latm;ﬁ&bbﬁﬁhtr&bgendrexproesents mor phoI inyl or

er az articular Het2 represents
6‘?%’0‘?S€‘rllt¥:hydr§% 56861415 PCT/ EP2005/ 056606 18 Het 3

r@pﬁ@%@ﬁmshﬁﬁpgﬁli’d?flhﬁk?) , pi perazinyl, piperidinyl or

PRE r&résehtd lﬂﬂldrogeﬁl Palb L@ Gulklox Ve &) A1Ry6 85 8lbsSituted with Het® or

pi perazi piperidinyl or pyrrolidinyl; Het4

repr é % %r pholinyl, piperazinyl, piperidinyl or
Wrr@re;sc!ntnwdrogw, parti cuI ar Het3 represents

pmp@g@gsbﬁ}ghyd}gg@ﬂ peri di nyI 5 Het5 represents

rpholin era plperldlnyl or pyrrolidinyl,
mg{ ‘Eefﬁf%ﬁ}é?'rdpﬁf‘gré ﬁ?y sents pi perazinyl or
p elreprﬂ;smxydhydmgea, in particular Het5 represents
pu{p%ﬁzwﬂy resédﬁth%@mgap t%ﬁlall or AbPRCAAIBLY

pi p7er| inyl or azetidinyl; in particular
Hét | & fﬁpéeég% 8‘ﬁﬁ?nr’ol i di nyl, piperazinyl or
aiétepebsaxytb C.gatieyé optionaHy tubstitused ‘it dne of @here possitda tveo or more

azet LiflMknis § Eﬁé&&x &R ?ﬁaﬁﬂﬁtﬁ%ﬁm' {;fm PoRkA%R] ikl phenyl-

i soxazo peraz art|c
repre§ e«@ﬁ@f oy mﬁ@pr}yllwomr %ﬁhg‘er%!%ﬂh ¢ninoper Spscycloalkyl;
I ePEsaBits CRpliph optioilly sbs@meldwith dns ox ahere pbssitile two or more

LSRR QAR i I o s
r epr eSelleylaxsy piiginyhympongr or i lpﬁlbﬂb‘é@iﬂ}?y or whevepHkdai d

mmta hpép@ésem .. &Hlkyﬂ opGsmaly ﬁwsumfed@ﬂﬂll @e @k wels Possiblé tHe6t more
W

pi pef IWWtS g‘ﬂ?c’t TH;%?IP yﬂerﬁlgé}%eﬂ% “2‘%‘1 © Wlafl?i pﬁf}%rféyfaﬁkyl'p henyl-
( met h@iJalkyety2@yrising L, HperR4 oeditth Aalhmléﬁ@m ot Cyscyelprlegent

a ﬁ&?tr@ﬁreé‘emlrﬁorﬁmﬁgt b0 %d&ﬂidlﬁ' d)rqilﬁb)‘zizm I Hh @%@@h}nﬂa
erein. said

or p| eridin V\T )
opt | SREFYS BB T e By CFs B Pasetar Bomgiprescnt
morpholinyl;
Het” represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het?
represents morpholinyl or piperazinyl; more in particular Het” represents

morpholinyl;



Het 32 and Het 33 each i ndependently represent a
het erocycl e sel ected from norpholinyl, piperazinyl,

WQr@esditmyl or pyrrolidinyl, in particular HePGRER2WE5/056606
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Het 33 are each independentlBy sel ected from

nmor phol i nyl, piperazinyl or piperidinyl, nore in

particul ar Het32 and Het33 are each independently

sel ected from norpholinyl or 25 piperidinyl; A further

g rfmu?uepresantsnp@phxdmyb@wramyg pipsritingl Cprpesrehdlnylnmemtmiar Het’
consi g e fg@ﬁ%ﬁyl E%@H@Mﬂ% pPfrofidihyru!l @ (1) wherel n

one nor e ow n restrlctlons ‘S 30
ZH%HSPIZ%GHFSé’b‘? Ak Pragrazipyf @icEdiank & pygglic ayllkwpamcular Het’
- Cl _saprdeyhts Pi3éraGoy G phgdrididyl;, - Cl 6al kyl - CO- NH-,

% Af@%%yeg :}Ebrﬁ%&yh&péﬁ%b%k y&gﬁzﬂ%&l]bq pg;gohdmyl in particular Het’

-Cl 2 aqmgspntg@pqulygl @iperidinyl, more in particular Het’ represents
- Cl. g@blﬁyin yAH CO- L' - NH- CO- Cl _3al kyI

et 35?%%;:’:31113%%‘%1'_ A g]felegl Oi)‘?’}farlro t\élnyl or azetldmyl in pamcular Het'”
- CI _ Bpirdsyihts OYDralislitBd pOEradinyl oxDetidiop) memdn particular Het'
PCT/ Egpgéggl%ggg 8R61: 19 X1 repr esents a direct bond, O,
%Q;Epieﬁet}{cs mgfpélg F‘i’(‘?ﬂy 1s0@zog?0%§p¢%%qlgy W%'aftfcular Het'’
part raprdsents MOrphehnsdsuept;sraamgl rect bond, O,
?ésgﬁfé morph }71160)&%01 1a s%XAzoly?Br 1555 'l%el?eﬂl ¥4 Het? is
4 O Cl 23

-CO gg_tK;l;ﬁQ%;}%stltutemlqnthghei ]épqd%rtlculas H‘e@ore[m:@gnts morpholinyl or
Het 2 4iptiazidgl wiydrein 04id Glor@allikyl or pipergaiiyt bcaphtianalZubstituted with

PRSI A SRR el oA ¥ oy g

X2 wéth Fes@hrlén@t yDo C1_2al kyl -, -NR 18-CL. 2al kyl - or

Eﬁtzz dndHetZalakly indepeﬁ"derﬁl@ﬂé}ﬁ%ﬁﬁ eSdeﬁU’y@E:&BlectB@fr@m pyrrolidinyl,
0 r ' Ejpe%lglgﬁyqr & Xperlg'm?'{)‘%hergltn sglﬁlfgi?ml gﬁf{e t24uatrg 9 tlotngltﬂy s'_l%st]tuted
hydr Wgtéﬁ{etzﬁaﬁllbon}d:l bal kyI oxy- or 10 Ci. 6a| kyl oxy-

sgRet tuEdJH@c@f SakH mdb&hdemmeﬂr@d@ﬁm@t&&ybm@51@@@@&@1&1 rﬁtﬁbmmyl
in partl cu

prese
nyclr BRERYE BpRRGRT I BYEP eyl e e oL & clon
hydr uglepﬁ;ndem selepice Sromt motphelinyly gipeoazinyhdrpipdridinyl, more in
par t &ﬂeﬁbﬂﬁr 1&%43%9@ rRee axteseaamaég@ﬁ&nt1§<§eléc@darf?&§ﬁfoﬁphohnyl or
hy dro Q _6al kyl oxy- "or C1_6al kyl oxy-
subsP1 ‘?18 wi t h Het2 or 15 C1 al kyl oxy-; in
particular R5 represents hydrogen or Cl1. 6al kyl oxy-; R7
represents hydrogen; R16 and R18 represent hydrogen,
Cl4dal kyl or Het17-Cl al kyl-; R17 and R19 represent
hyAdfuﬁthrgrqu ofrcgﬁlp@g@ﬁ pgco@mgtéq tki,preg;ﬁ{ mggg]opyonsmts of those
S ldbﬁapd)lindé eifonhilh (19 Mbherin sear enoposfthdbiodio iy restrictivheapplQ
%ﬁd Lue Pltﬁlﬁ?e@m ed from phenyl nmet hyl sul fi de,

ano, 4al k b& , Cl4al kyl ox
p r:eﬁreggnts I-, o 1- ﬁqy (}n Jallgy, rfo-salisyl- O-NH-,
C3_6cychral-Kylcol, ncpzaudyl-c:@LHétmLC()r epresents Cl. 8al kyl

" opr edan L R Es bRy RN 58w one

or WHerelkpbNErGDd tN\H: -Crplley, §ub%ltyiHCl§bNHsL sePee«d salkyl-,

fr Omérg%myh-Nm@bhﬂétWtél &e.C, SHMRNGO-Het**-CO-NH-;
pol yhal oG- 4al kyl - phenyl -



25 , Cl-4al kyl oxy, pyridinyl, nono- or
di (Cl.. 4al kyl)-am no- or C3_6cycloal kyl; Hetl

WO epodsemt s nor phol i nyl, oxazol yl, isoxazolyl , PGF/EP2005/056606
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pi perazinyl; in particular 1MHet' represents

nmor phol i nyl or piperazinyl; nore in particular Het'
represents norpholinyl; Het2 represents norpholinyl,
oxazol yl, isoxazolyl, or piperazinyl; in particular
Hed' 2epr&@nts apliresieiond, A OpROkIkpY) -CO-Cpiaiol-aZNRYIG, Hatkyle

I N parg gl aﬁepbbzga r&%‘:‘ élﬁyl Ex}ﬁr ﬁﬁg ak R ke ré@l@ﬁtga direct bond,

represent s ﬁnrp pi peraz pi peridi ny
pyr r &) r@iChyalk YranNBa @UFW&PTFH?% rafksent s

Dl)@%p’i\é’deﬂﬁt |a,d1rléd:tﬂ>©hdi dD ,NPLC ORIk CT- Cdiamyll NI & balkyl-,

B?Ltelr(?(g }%19 Hﬁtgg S % Sal%(lper %%tbcHy Xo% re[presents a direct bond,
pi peﬂazﬁ)@balk}dr,pERl d(Enzy1 Yb o1 pblptr ofi zdlkbdfl moferin particular X*

part & ges@ﬁts betd.c,k eg&il}tlgsc Bhi pgszS/tf‘*o(gggm
er| |
?p.r@g%gﬁle %P%%B‘igﬂ%?l 6%7@@-‘( aozl‘%ﬁﬁgﬁ R R %f%%ﬂz W@Fﬁet or

pyr r Chiadltydgly;; in panpiau s Rt epiresdriét iy dragepriake 0y salkyloxy- or
pi pebaza!lm(l)xyogubghﬁ%dlVQ&H’]M&,I more in particular Hetb5

repr esent’s (P perazi ny iL represents, pi perazinly,
piRp EHRSERy by rﬁgﬁr“r%lhﬁl@r ’r’i’}ﬂart&“ aé?effip&’rsﬁ%;f hyqragegar ti cul ar
Hef Ireq)ressntﬁ apdregains Symo: rrqiar%utuy R? rqpirqzentaiydiygenor

a%{e trep desQXtF hy(’%é %ﬁj 'ilxa]% k&luﬂlg Rwﬁkﬁ%entg ﬁ}pc[rgée%m S
i &m@p@ts hmrogﬁnpbfrlaﬁwwylom ) 1641@@@% Sﬂ@flwed Wlth Het’ or
r epr esaiikyBo30 iR particilyd R OfepiRbdd@y @aidpeh or Eefalkdloxy-;

or

presents r olinyl, oxazolyl, isoxazolyl
p?ﬁ)é‘?pé? %P%ﬂ Yein said Het22 is 10 0£t| onal |y

sBOSandiRIt epraspnt frydyiogen, Ky halkyil gr Hafr tCcalkal; Het 22
rngﬁﬁ@?g: FRRER MOlroBdH; or p| per azi nyI wherei n said
hol i n era onal substltuted
i FebResstty ey @l Rty Fbsulen S e ihot PERIRE HE more
pi pesld)ziﬂmymts epedtainEdh phenyb sudthtylsuéfdle, Watnh mhﬂthwkyl-Phenyl-
E'EE A O ﬂ#i*%egﬁﬁ‘?ﬁg%‘wd%e*‘g oloal
Yy
AR AR R T R e
rappdsenn &l dajkyd optsdniatly Blé)dtltuwdt\mthl-ﬁlb BQWhaB iposwitilg twanor more
par t Elﬁ)g 1@5nt5§i&§ed%n gﬁe i3, @% I ¥10C 4a kyl Iphenyl—

represent a heter ocy %@t e razi ny
pi per Cmaﬂv@w@m 8019 Pt ‘Pié‘f@4°f Qr gycloalk Yl,

Oplet’ Qé\;absleytssmm;sﬁdlmyl, exhzolyl Hisoxetod; @qigeearitly]; itdearBularidet'
Het 3% g&ﬂ H)%Bﬁ{;}ﬁ%ﬁ ﬁa&ﬁ%gﬁ?&h f@&l‘aﬁfl&m}‘e%ke%ems

sel e &razin
pi pemomhﬁiﬂly or pyrroli d| nyl, in particular Het32 and

Fﬂegﬁeﬁéﬁn@aﬁd}phdliﬁﬁﬁ ﬁﬁt@@mtlé%aﬁﬂ'le&t;ﬁ&ﬁzﬁr@m in partlcular Het?
nor olin n
part 1uoa melbuBRtg b gl IR bip e R By

sel eswogthotindm nor phoI inyl or piperidinyl; 25 Anot her
OFR¥ReREseAR Wﬁyﬁ b&)eiaﬁi‘ﬁ?ﬁ @@M@W §y1%11cﬁ1%‘1 NH @ tichir Het’

\élmpg{ gelp?esgrﬁs? piperazmyl plperldlnyl;l or pyrrol 1ny|i] qngree ?1} lgalrtclzcgulla? Tfét
represents piperazinyl or piperidinyl;
Het" represents morpholinyl, piperazinyl, piperidiny! or pyrrolidinyl; in particular Het*

represents piperazinyl or piperidinyl;



Z1 and Z2 represents NH, Y represents -C3_9al kyl -
-C3_9al kenyl -, -C1_Sal kyl - NR6- C1_5al kyl -

WO @068al4iy | - NR7- CO-C, 5al kyl -, -G, 6al kyl - NH- OFET/EP2005/056606
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-Cl . 3al kyl -NH CO- Het 3-, 3@0-Cl1. 2al kyl - NH COCR$R9- NH- ,
-Cl . 2al kyl -NR"- CH2CO- NH ClI _3al kyl -, Het5-CO C,
2al kyl -, or -Cl.5al kyl -CO NH C1 3a| kyl -CO- NH; X
repr, esents a direct bond, 0, -O Cl_2al kyl -
- Eot @&R@wntsyﬂlorpholmy{l 'p@e@mnyhp[p;zhdmyl or@@:rNRhll}?/l ingarticular Het’

Cl - Z?APQEI&S Fﬁ%elraﬁ &}Qﬁ?ﬁ’ﬂeﬁdﬁyg 'rrfo? Cin Igﬁﬁﬂ:?har Pret® riz})resents

-0 C1
- CO RIFRE@Zln& Cl.2alkyl; R r epr esent s hydr ogen hal o,
ClI—Ieﬁlglkdpydséms/pm%mﬂy, ﬁ@bﬂ@hyﬂ}(}y}&roﬁldimsl ortazttixtingd) folpattietilar Het'®

R%prespfﬁg g%{cgf&/rw Y a)YKQrZz%% oxo %%ﬁ&%ylpﬁg{eﬁﬁégrq %(1191(5@9(%

repre rogen “or esen
hydrﬁ@éﬁmé$w@9@ﬁ 5 R4 represents hydrogen or halo; R5

r gpe'é f%&lt@ﬁ’l@fp‘ﬂ@ﬁﬁyl d?(@l:(ﬂyl ﬁ@xa@@lykw Iﬂffétazn@ﬂ in particular Het'”

Cl1_6al Ig ] &g tuted w It

a - 45‘?1’?{?? &%’Om nyrlé’ﬁplé’grélﬁlflg hydr ogen R7 represents

h¥igt drppresermBmnuphflinydauhzdlyld speadiyhoi pipdigaimd geareor sa@Het™ is
a' ky Iég_tlongly gubﬁt%ﬁfeﬁ%ﬁt@pﬁﬁ@f Q‘%a?tl&’l[ar Her?? ?éﬁkéé!ants ﬂﬂgrplﬁgyﬁnyl or

hyd r Blggrﬁzm r%l[??e%% éa[.# gﬁ}ogn}zhﬁr 'ngfalzwﬁ.}r op 1?2%1}/ sugstltuted with
r epr €satity, mae phpdriiewdr; Heﬁ—leetp’ﬁesemp ppsening! gpyiondly stbstiphtpd

or 1§,l|;lg§5 E}qpresents pi perazi nyl Anot her group of
co n re those conpounds of formula (

oRE e cagtindsmend<aty Sregn Aoy e@ﬁlgctacbgpv pypelidinyl,
and getagipyles giperitiy] Wherein pait tHect baHeErdo dptioaaity stibstan@d

Zf2 aj, ‘ﬁg‘fﬁetm gé?r%ﬂﬁl? g pég%lélgllr Eetzoané P%L;@ Bac?m queg%(ﬂdeﬁﬁ}g}egl%sent a
- Cl i\:;@pquyc NRECed ﬁgm Rlyqarazmyl or p1per1d1ny1 wherein said Het?> and Het*
- Cl. hal MJ)HaNRZul@ﬁ}u@H voiet Kyﬂzz-carbﬁgzl 6al kyl - CO- NH-,

gféggrl}%ﬁ:tﬁ %& (?Re{u%nﬂy repré/sent aqpferocycle seq'O t¢d from morpholinyl,

- Het piperazigyll, Rlytr.lctm)zlmﬂpmolgbmyﬂyn particular Het* and Het®® are each

-a. %@E He s@&tb& erﬂ‘mo N‘Ih@ppl-p%raﬂﬂyl or piperidinyl, more in
: g é%lf k éﬂﬂ ]{il%t Nﬁ? é&deggqusg}ﬁly selected from morphohnyl or

-al. ﬁmbmyhylco NH L3- CO-NH CL. 3al kyl -, -Ci _2a| kyl -
1- CH2- CO- NH- CL. 3al kyl -, Het5- CO- CL_2al kyl -

gf glal K 7:11; &gf%ll?@g%%?l tggmonmp}_md's of formula (I) wherein one or more

of'the followmg restrictions apply;

7' and Z* represents NH;

Y represents -C;galkyl-, -Csoalkenyl-, -C1.salkyl-NRS-C_salkyl-,
-Cysalkyl-NR’-CO-C salkyl-, -C; galkyl-NH-CO-, -C; salkyl-NH-CO-Het’-,
-C12alkyl-NH-COCR®R’-NH-, -C | salkyl-NR''-CH,CO-NH-C_zalkyl-,
Het’>-CO-C.alkyl-, or -C;salkyl-CO-NH-C) jalkyl-CO-NH-;

x! represents a direct bond, O, -O-Cyalkyl-, -CO-Cy.alkyl-, —NR16-CI.;>_alky1—,
-CO-NR"- or Cjalkyl;

X2 represents a direct bond, O, -O-Cjalkyl-, -CO-Cjalkyl-, -NRIS-Cl-za]kyl—,
-CO-NR"- or C;alkyl;

R! represents hydrogen, halo, Ci.¢alkyloxy- or Cjalkyloxy- substituted with Het' or
Ci4alkyloxy-;



-C 1.3 al kyl -NH CO Het32-CO-, or -C 1.3
al kyl -CO Het 33-CO- NH; X represents a direct bond, O,

WO ®ogea$ kyl -, -CO CL. 2al kyl -, -NR 16- C1_2al kRCT/EP2088056606
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-CO-NR 17-, Het23-C1. 2al kyl21 or Cl1. 2al kyl; X2
represents a direct bond, 0, -O Cl_2alkyl -,
-CO Cl_2al kyl -, -NR 18_C 1-2al kyl - - CO NR19-,
Het 24- Cl2all kyI or Cl.2alkyl; R and R5 each
I mﬁeﬂﬁéyéﬁt@ﬂawrog@mreﬁbnt hydr ogen, hal o, d -6al kyl oxy-

b [tuted with Het' or
Cll:R 5?H£§/Slegt5¥’y&) é?%%yand R4 each i ndependently
r@pﬂﬁg%ﬂqnmﬂiy@m@g}eﬁh@b hal o; R3 represents hydrogen or

C Y@ R&reseRts hiAdn é?llﬁalo R Gamodx R & ¢, ek @SSR subyyiElQDeh H¥Oor
2006/ 06 / EP2005/ 056606 22 R11 represents

hydr & (J:!‘PXYOMaI kyl; R16 and R18 represent hydrogen,
ORﬁad:ﬁrgslentshycﬂiegdﬂ' d -4alkyl-; L1, L2 and L3 each

Fi%?&ggggﬁtggwmgﬁpr esents Cl 8al kyl optionally

stitute one or. ssible two or nore
s@b%fidil%lf@ﬁlf gldglg:qngg{tlg&lyﬁqog h‘g‘r‘i‘?ﬁyl met hyl sul fi de, 5
C R&h@prepetyMalkapeh oAal Jeldyl;phenyl -, Cl4al kyl oxy,

14 k (d 4al kyl )- am no- or
C§ gnd ?aﬁpggpﬁhﬁgoigi Het 2, Het17 each independently
err@Eiéh TS pIH ﬁl‘ﬁ’ﬁ?n oxazol yl, isoxazolyl, or
pmerr@@b@ﬁ{smd%(ﬁmyﬂet4 Het5 each i ndependent 'y

[ pi perazinyl, piperidinyl or 10
p?fe 6F?r8?eﬁ{}om(? ({hféfyr epresents piperazinly,
piHstrertesepis, pypyhdiofhi efi nyl or azetidinyl; Het22

I eREGSHBcRLs Bheadvi nyl , oxazol yl, i soxazol yl or
pi per azi nyl rf\?\%wer eiy|r11 said Het22 is optionally

substituted with G -4al kyl; Het23 and Het24 each
| Adefrengenp bfjcangpuadsent thasempovedsaif éorgwlag@) wlbréin ong or more

p%fg@'fblwv&lﬂérestréﬁox%laﬁﬁl&aﬂ tnyl Ojr pi per i ?I tnylt \é\her ein
sal aré [ ubs ut e

ik o Bt NP aper O og it . Pe R ghs 24 o
r apr @sknpyranidet engcycl e sel ected from norpholinyl,
furlt%ﬁl%gén@%'@ ﬁkﬁ L alkéh 10rCP;é\[}<é/PNRd'd}¥£1 ky120 In a

AL ARSI N IR T R L,
conpounHst’-0er eCnafkyNH: @t)emﬁa {Het'a6, kgl COAPHLG dslkif,
leor m’(’i,zzal\(yl Reioo I\:IJ’H— Nff-CO- L5JNI¥- -?C alkylPéO CYELEN C@
-C12alkyl-NH-CO-L'-NH-CO-C salkyl-, -Cyalkyl-CO-NH-L*-CO-NH-C; salkyl-,
-Cy2alkyl-NR"-CH,-CO-NH-C salkyl-, Het’-CO-C; palkyl-,
-Cy.salkyl-CO-NH-C; 3alkyl-CO-NH-, -C, salkyl-NR">-CO-C ;alkyl-NH-,
—Csalkyl-NH-CO-Het**-CO-, or -C;salkyl-CO-Het-CO-NH-;
x! represents a direct bond, O, -O-Cj.alkyl-, -CO-Cjalkyl-, -NR16—C1-2alkyl-,
-CO-NR'’-, Het®-C) salkyl- or Cjoalkyl;
X? represents a direct bond, O, -O-Cy,alkyl-, -CO-Cy.zalkyl-, —Nng-Cl-zalkyl-,
-CO-NRY-, Het**-C} zalkyl- or C)alkyl;
R! and R’ each independently represent hydrogen, halo, Cysalkyloxy- or Cyalkyloxy-
substituted with Het! or Ciaalkyloxy-;
R? and R* each independently represent hydrogen or halo;
R’ represents hydrogen or cyano;
RS R7,R", R and R” represent hydrogen;
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'Y R3 (la) the N-oxide forns, the pharmaceutically

acceptable addition salts and the stereochemcally

wherein Y, Z1, Z2, X1PCKEP20RY/)56606

R2, R3, R4 and 25 R5 are défined as for the conmpounds

of formula (1) hereinbefore, including any of the

Iinitations as provided for the different groups of
ng#unds of forrmula (I) as defined hereinbefore. WO

epzdehishyRfopeB200RIYE6606 23 In particul ar those

m%&riesregres&reﬁa tglrtaza %fﬁ%ﬂm N8ugs;; ™ rmre of the

fo restr ons esents
apé r g@@n@@pe n@\érepgﬂsents C@glkghqmg@ﬁ@liy substltuted with one or

- Cl %Eﬂé)pbss@ﬂ} N or rhore Glbshieilekty |sclNR?d- E@l @hexﬁ/&ﬂ iéthylsulfide,
1 crbres B Ry he iy, Bty by mones g iCraation-

cs 9amkry>r or, Cs.ecdodigilkenyl -, - Cl_6al kyl - CO- NH-,

ﬁ%tlSﬁEtkﬂeTlm'éb&%&ﬁkﬁdenﬂff rep%mﬁ%d%o‘llw oxazolyl, isoxazolyl, or
CO- N “3al kyl X “represents a direct bond, O,

-C>Cﬂm?ﬁpR , -NR 16- Cl. 2al kyl -, Het23-CLl. 2al kyl or

1 Blet* CRDetyRIeT> e,ac]n imdppemtlértlyl repres¢ht memphelihtpspesazitiyi guigeridinyl or

bond ?p lidiss Cl _2alkyl-, or -CO NRl7 X2 represents a

di r et bond,” 0; -0 CL_2al kyl - -NR 8-CL 2al kyl -

HEkep 4&@&68%% Kperagply, plwwlgpmorlﬁmps%ﬁrtar@@wﬂ X2

r Héfzéﬁe@f&s&tﬁmdipheﬁﬁylhﬁazb1y101soxa6b1§iﬂ.or2}ﬁﬂ>dtg/2hnyl wherein said Het™ is

@?ﬁ) E(ongﬂ su%?tltﬁﬁd%ﬁﬁr(ﬁa ls hydrogen hal o,

%, rese 6al koxy- substituted

erreh prl et qagh mérpe@fmla|rwrssmhetqrwyglgrsﬁlpeeri fpmpyrrolidinyl,

r e pr ﬁ @rﬁﬁlﬁyl R pPetigrr wherbialsgid HRZ® bEHEE'eObstioRYItr H@stituted
tg I,é]g,resents hydrogen, or cyano; 20 R4

reprgs ﬁ?& [f¥dP8gen or hal o; R5 represents hydrogen,

h#les” ard HEZIckahdindepeodentls rerapseeisteocyds eartrditgm morpholiny,

SUbSb@&H&ﬁﬂ,&b&hﬁﬂﬂkﬂgll yitelidny@r Cl al kyl oxy-; R7

represents hydrogen; represents hydr ogen or
Cl. 4al kyl -; 25 R16 and R18 each independently
r &pa Esthat othyed tiagemsenChy i bl ykovades et 2,4- p')n@l'tdi;nekiytivatives of the

RL7 $RREBYBRbSpbYRE AQ8na iRl REEPI%S MR D uppEiRSE formula
Het 3 represents pyrrolrdr y¥; t17 represents

nmor phol i nyl or pi per nyl wherein\said Hetl7 is
optionally substltutgﬁ 30 with C14 kyI

J @\
%\'

the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein Y, z', 7%, X', x% R, R% R® R* and
R® are defined as for the compounds of formula (I) hereinbefore, including any of the
limitations as provided for the different groups of compounds of formula (I) as defined

hereinbefore.



Het 23 and Het 24 each i ndependently represent a
het erocycl e selected from pyrrolidinyl or

wWoRrpeaifyl . A further group of conpounds accBCTHERZPOS/56606
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the present invention consi28ts of those 35 conmpounds
of formula (la) wherein one or nore of the foll ow ng
restrictions apply; Z and Z2 represents NH, WD

2006/ 061415 PCT/ EP2005/ 056606 24 Y represents

- @B p@titkyithosecOBpOaEidk efifprmpla (I*) wherein one or more of the following

- -NR7- CO- C1_5al kyl -, -C . 6al kyl - NH CO-,

i %f.t%g'l%ﬁ%p-p P GO Het 3- or - CL. 2al kyl - NR

17CepEh Reregents¥iky| -; X1 represents a direct bond, 0,
- NRepesdals Zabdipyl-, -Ofakinyal-Kydalkyl-EOXRHF epr esent s a

di rec O v -1 ~2 hrr e &k 2al kyl ;. RL
repr é(g‘é??(ggw{ o gﬁgaﬁﬂ’gl g"%l}%gpkg%o@ - R

r epr esieaksl-NidreldeROoNHHalsalkyl-R8 pedisklas ¥ Aepressyid Cogdkyl-,
or cy@nelkeny? -C LRIKYEEOLNHN YA AUEMNTT-COaliQ}- k0 RS
repre en@(slﬁ ar eﬁO Iggl(? ohlm. 6al kyl oxy-; R6

repr eseAtE” df@%@ ~R7 r'éprésents hydrogen; Ri11

r &P rerwenatts aldjrdetdgad QO iakily -NR' RC6a8y8, Bed-Croalkyl or

repr eSGHNR Ny & 3IQJQ[‘%‘di‘llar & deprdsenth Girdfi ol O, LORT SSRPL, or

hydr ogen; Het 3 represents pyrrolidinyl. In a further
6

obj eC ,'I\pﬁe' present invention provides the

48 repyesents didivectdond, \ 0y t Ov@salifl- t-DR '*- 0 aflyt-mHbE'-Cl Jalkyl or
conpopAdSRioh ' 2 . 20 isof
oo L SR SRR bRfighy ARG
R2 8 FONRRIN/N (1b) the Noxide forns, the
pIRAFePREeIt hedbion, Balcantsalkbey-petditrepesesal t s and t he

st er poc i.C ' (A t 0. o,

71°" GO Shtoted Y Haf, HOLRP L BBOERY:, DEEENE R represents
for hydsogesmsdalads of formula (1) hereinbefore,

| € kdpildsBhts BRdto@n driglo25 |imtations as provided for

gg?fegig%grﬁg E?Jro&%?grpc%a&f; conpounds of formula (1) as

R* represents hydrogen or halo;

R’ represents hydrogen, halo, Cj¢alkoxy-, or R’ represents
Ci.salkoxy- substituted with halo, Het? or Ci4alkyloxy-;

R’ represents hydrogen;

R represents hydrogen or Cy4alkyl-;

R'6 and R'® each independently represent hydrogen, C)4alkyl or Het”-CMa]kyl—;

R'7 represents hydrogen;

R" represents hydrogen;

Het® represents pyrrolidinyl;

Het'” represents morpholinyl or piperazinyl wherein said Het'” is optionally substituted
with C,4alkyl;

Het® and Het* each independently represent a heterocycle selected from pyrrolidinyl

or piperazinyl.

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



her ei nbef ore. WO 2006/ 061415 PCT/ EP2005/ 056606 25 In
particul ar those conpounds of formula (1b) wherein one

wWoRrasB1Df the following restrictions apply; PCI/ER29E5/056606
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Z2 represents NH, Y represéhts -C3_9al kyl -,
- C3_9al kenyl -, -C3. 7al kyl -CO-NH optionally
substituted with 5 am no, nono- or di(d 4al kyl)am no
or Cl4al kyl oxycar bonyl am no-,

- Clrep@bdayd -CaxallyCl -Galakyhyl;, lel@hNRy4GCNQ65dmyl5al kyl -
L s 70@&1ﬁ@l Ki.condlopal kyl - CO- N,

NH- CS- Het 9-
- (31 s%rzk%y LNRE 3136930 -Ceplkyds ky | - CO Het 10- CO-,
biétrl k@bﬁ’ts ©adltb6nd, (B -HRFéydirzalkyEoﬂ.CYQzﬂ]&yyll_l: . - ﬁH
a 18 - ’
66 Rl el SR SRt PRSI
8! Tepedskyth hydogen, halo p-Ceakyloxy-;

ﬁ'z e%»?éskﬂtk hdib g e halhH CO- C1_3al kyl - CO-,

3al kyl - CO-,
g ff‘é)affsﬁ';(}? hﬁ%g’geél%c BI°NH- C1. 3al kyl -, - NR
1R? @preSint8hydeygeniethaloHet 5- coc:1 2a| kyl -

%ﬁ%‘f"%ﬁ* fh Rl C%]}%%ag}(%ékyl . - Het 6- CO- Het ?-,
Blefa&’“ﬁﬂlt yagageRy | - CO- NH- | 15

CR’ 2akdsyits Nde€@nHet 32- CO-, or _
o f’%g’e“tsf&%@%"?’?&@%a% X 0 e ol kyt - N,

R @ateﬁgnthydrom 7-, - Het 23",

ﬁ@ta&a mmgfblséhyhydrog&} N=CH or - C1_2al kyl-; in
pgé g %rtSX e ﬁsents a direct bond, O,
TRERY PY' CO- Cl_2alkyl-, NR16,
- NR16- C1. 2a| kyI -CO NR17-, - Het 23- :
- Het 23-C _2al kyI -O-N=CH or 20 -C1_2al kyl-; X2

Cirp "’Egﬂ%’fl dcb N%r er(e:stenﬁ'gﬁ%itle% ‘pg) ﬁecghe%laé &%%O%enva ves of the

- Het Mmula(BI@D@pomsmmdﬁer refﬁ@ed\tﬁ@slihemomp@lmdz af kyrinula
in particular X2 repre a dr+ect bond, O,

- O C1_2al kyl - stegtl- 2al kyl -\, NR18,

- NR18- C1. 2al kyI NR19- , - Het 24-

- Het 24- C1_2al kyrkf’, -P3N=CH or 25 - gz Rkyl -: R
represents hydrogeg; | o, Cl1_6al y/?vl—let 20 or R1
represents Cl. 6a| kpxy =2 substituted?witf halo, Het' or
Cl4al kyl oxy-; inSpaftiAular R re £s  hydrogen
hal o or Cl. 4al kylwxys'; _'R2 represe t,s6' hygfr ogen, hal o or

hydroxy; in particul arZ: o es s hydrogen or hal o;
30 R3 represents hydroggn,”hitng-or cyano; in
particular R3 represent’ ogen or cyano; R4

represents hydrogen or hal’on RS represents hydrogen,
hal o, Cl. 6a| koxy- Het 21 or B5 represents (©3. 6al koxy-

pgﬁ% ’té‘a% %ﬁa‘é@" Pﬁ’eﬁlﬁﬁaﬁeggqglﬁ agﬂlgﬁ% %g‘é abd 162

Cite@abheyﬂ1mkly4sonﬁﬁc Remrsdreawbeeih WdZogenX K7, R', R*, R’, R" and
I {p 5&%@@5&1 RUEH RO 88 pduhdidd ¥ tmulfT) KgLidRstGe; lﬁa'u&ﬁﬂg any bf'the

particu R7.
hmltatlons as prov1deg ? ﬁe dltffS rent groups of compounds of formula (I) as defined

hereinbefore.



hydrogen or Het 13- Cl_4al kyl -; WO 2006/ 061415
PCT/ EP2005/ 056606 26 R8 and RO each i ndepedently

WO epowsemt s hydrogen or Cl. 4al kyl optionally PCT/EP2005/056606
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substituted w th phenyl, @#8thylsulfide, hydroxy,

thiol, am no, nono- or di(Cl. 4al kyl)-am no- or

i mdazoyl; in particular R7 represents hydr ogen,

Cl-lal kyl, or Het13-C al kyl - even nore particul ar

Rin pa}ﬂbﬁsleuhb@ Joypoags of formidat (1% 8 hGeibdak loy note & RL®lowing
ach i ndependently represent hydrogen or

cf%%ﬁﬁ” S&%%fonally substituted with hydroxy or

Ciﬁﬂadﬁyﬁmﬁyﬂﬁ$NHpartlcular R13 represents hydrogen,

OlY reforedt éﬂtl@‘iyga]ﬁ%ll C?&ﬂl@ﬁﬂm-& lm\n@nmmﬂ Optiddafti bibstituted with
R16 and R18 eac

C1aa PRI MRS TT AL Cﬂﬁfﬁi}v‘ﬁﬂ%{? R R TRE
Het 17CQalkal-kyy-Ci olkyph eGiysh kgt R -ICsta-lkleﬂ and R19 each
i ndepgy mfﬂm{* eerc%%myl- hyd! %??%@O Sh-4ad, katky1-Nigickt,

1

o barptabt-ondler PE B ke g o

pOssi-HE®-QHYeCONHRGY eu]lqslu b&tatkybOOs, -Cebaigh-€D-Cr.aikyl-,
phenyl, a@‘l ﬁ%}’az OJP‘Y ﬁ}" yﬁ"%ﬁ%‘ﬂskd {%bde olNHIOYo.,

t hi ol hydrox
I aloL -0 LN s bR NECO-Craalkyl-CO-,
4al kybpzamﬁlewNRm-@lmiﬂk@mOb omamww bxzellzm K-Cy salkyl,
am N0y, D i mn 0

ON& g@ G 33?_ rrgﬁr g;e?n ¢ %[221]%% ’k‘é‘j hé?l (gjr@?’laé }éikyl CO-NH-,
s u bst Ct- ﬂike’éfNRo neOFis aUWIbNéI ,pb@e G Nfbﬁeaakyl-CO-NH-
substd, tue tNHsetb ertedo- r&ralg Q- m:ﬁiod) Ny -

S“' 8 Y e
TRl Afitect Fong k- CJEI 2&@‘?’&# 2O Biantiy
Zgéa' N%?egsﬁ;(ycl?q(g}\]@ FoXeptre ff}}/dt C%iﬁkﬁo%@r%@i or -Cjoalkyl-;
C3_66ypiaalik’ rep @gen&ca, dlféembndcxb S-CChidal kol )c@relqen{yl-

T AT
r

met hst;allla‘yilde hydroxy th| ol, am no, nono- o
dfé gealfr & &%&lcﬂre@trﬂo OobC aﬁ@lzoél‘b -de? ¢, SPLAS 'S,

opti ona siybsti 1,0t

POSSi HRe -Crglkgls n%?é"& Bstir ﬁﬁten Szagcéde QGSH ShiCr2alkyl-;
phenyi partibilanX¥A reprpsenisdi disekt bomeds GyH0s0l flkgte, COY-AI®Gh,ralkyl-,

t hi olyp1st Rpdz 1y v o
pol ym dgCi - 4a€k%}kyphen R Qﬁ%% “EEF W 2alky1 O-N=CH- or
4al kyCosfshenyl -, ani nocar bony! | 3 60yc| oaI kyl ,

am! ﬁ@presiéﬁ@(hyd&gerg h{16]1c | @lklsyy-) He@hdr e représents M daz oyl ;
i n Py l]? gggagubﬁgtu{eﬁwlﬁl%m %Ietmor %_falﬁéglo tlh S%L&I% R! represents

subst TG ore where
substit hﬁﬁpsen%l@lft(édaﬂ(ﬂ@m-phenyl t hi enyI 30

”ﬁizr}%r‘?ééhfs' 8oz, dBI10%Y hy(ﬁbxymrnpmlﬁﬂar R? represents hydrogen or halo;
t al ar L2 resents

CIR é%ﬁrf"&‘fly(]i‘ ilm%‘ﬂ]afnl-“i? RS l%aﬁo {I’l}fg[bculﬁf #hre%eﬁ%lts $geR 61 ¢ano;
diK‘Gaptedekisihydmgimer-halo. 3 represents Cl - 8al kyl
Orﬁﬂrels}ééegbé KRR, w&e@ll &%@r He®NGTE r§0sehil € two or

rprg: ?&}1@}(3&?@?@&%&6&%& Llrogg(n)‘/“ tﬂiyﬂgxgr, utl g%lga}/lar R’ represents

t hi azol wdrogamahado ohgdgativioplgeny|
phenyl -, CL. 4a| kyl oxy-
%i gﬁﬁ&&oxy%gﬁél , .am nocagbonyl, C3. 6c:ycl oal kyl ,
aik rfgpreepgﬁ;dlyd@gen Craalkyl, or Het-Cqalkyl-; in particular R’ represents
hydrogen or Het'® -Cyaalkyl-;



di (Cl4al kyl )-am ne-, or imdazoyl; in particular L3
represents Cl-8al kyl optionally WO 2006/ 061415

WEOHHEFPRA0DS5/ 056606 27 substituted one ore whePE&I/EP2005/056606
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possi ble two or nore substi2fbuents selected from

phenyl, pyridinyl, nethylsulfide-, cyano,

pol yhal od i al kyl - phenyl -, O 4al kyl oxy-

am nocar bonyl -, nono- or di (CL. 4al kyI) am no-

CRGyd 8 eddhyihdepedrintly odpyésents hydrpgemydr Ciuatioyl eptumally substituted
par tiyGi ﬁ%rgh%n&‘ﬁ%ﬁ%@@ t}&d@%ﬁﬁﬂokﬁlm&%oﬁ@ adrldic 14a11ﬁ/el) amino-

substit

and 196{m1dazoyh ip H%ﬁ‘g%&% nrtepr)?se]ng é@g?ﬂ %?L%WO‘]’r *-Craalkyl-;
pyr i @wﬂyﬂnore\/ﬁaﬁfwlaﬂRé adptbsties hydregen lde H2t' 3 Ceatipi; onal |y

;gﬁ; e a%gﬁg; Ich &&H@rﬁ%nﬁlﬁep%}s&%k%l%@/& ?)@( %(}Z%ﬁ‘{(&?éhy
mono Sukskitued( ‘@ﬂnb}“k o) @i rﬁm@,lkyl@}ﬁy, al?rp%mé%frﬂa 0 FﬁPFesentﬁ hydrogen, or

partlcgggm}n Het' and Het2 each i ndependently represent

1Q,,mor p Het 4 each i ndependent|
gﬁrggeeﬁ?ms h)%glg?ggp 63%}14%‘%% ected from p)F/)r rolidi ﬁyl

zmwwddi‘ gachamdependgnilytspressit hydroga Cn@llkyrhyl
decaf@{ganfeﬂwxp%fb%h AkierR21-0Y a8t or Ph&S

oo e it et b O ﬁQ%M;E#”;@ o

Het 2hagi-Bomtkyl-;substi tuents; in particular 15 Het3
a'i]d %@és%nt?@? AN @Eﬂ&lﬂﬁ? Qs tufe%%@%%%he@e ﬁﬂ%&% Bk Fhore

yrrol
qui n&Yhstpents pgl@ﬁgﬂ ﬁ%qnlpg )f t@]@@é{*ﬁy&dw | Xlﬂl},frlde hydroxy, thiol,
pi petiazioyl) cyatio, ﬂhly@l@lkypheﬁyll polfiei nalkgiithetidt, &, aaiklylotet-4C;

e e
i ndeyﬁWerﬂflﬂ}?ldla 68 @h"tﬂc‘é}aﬂetrél?féﬁ?y@l% salkyleptigppllysepgtituted
PYT I @hé icRilere pod€ibR-tirY of Mlotediubaitydnis spieped &amhenydf pyr1d1ny1

ghgg{lﬁeﬁ%ﬁ% df‘ d‘%}f}d?oxﬁ/é%aél, thlztl%l 1, %%a%o td?ox? ﬁeng B%)ngaﬁaé }c/l]kyl

or
hydr ohsgayl- sGb@ikyiqz@ntCsmll@pvyp&ﬁwlmmgwwb@nyl Cs.cycloalkyl,

I nderalﬁﬁ}gyeﬁfohy dr%lﬁ(o?m) @ninel, 6f RGIE§; ﬁ@l‘eﬁlﬁtp@ﬂlcﬁfa@m
pyrrolidin

DY berTirROY Gl DRl R BREAZp s, myrony,
opt i dmell hryineirpend- tomﬂéﬂlwlwﬂ -agreo-or imidezayl;possi bl e two
Of 2 w&eﬁlyé X1 optikdistY bikiHuied ohe bR wakek fRLBR 886 more

d dent het .
L T R S A, e
pi pettdzioiyt] cyano, hiydrorymdiemyl] polyieio€l malkdipdiedidt, €1 4akydoxy-, Ci-

Het 19 R ;@g&%@n%i%c%&%a LRy 'ﬂnﬁ&flﬁ nfho WSA® LalkyD)-

possi % dr,oXy g
subs #MiNge Pt émldr%w ip P?Ié‘ﬁ‘nﬂérs[e ﬁ?prﬁseﬁ@t(étﬁ Wap@%aélr/éeltseaﬂed
f r omopy bieGileet pugkiblertwp opabiethiubstituentsatiectad famepheriet thiedyl,

I e i G
cs 6 spsesents by salkf patienelly sybsutyiedimith. | C | al kyl oxyC
, al kyﬁonoodsr cﬁ@jlyzhygziy @pﬁjﬁo@ al kyI X 35 Het 12 repr esent a

geroc cte i,din
DELSRSHSL B SRR SR FRLRIAL IRt ML) Do
opt i cvﬂahtwnts latisqwct @re@hmﬂ Hhigmsd, pyridingib n@ﬂmﬁyﬁidgl lé/droxy, thiol,
thiazolyl, cyano, hydroxyphenyl, polyhaloC;salkyl-phenyl-, C;.salkyloxy-,

C4alkyloxyphenyl-, aminocarbonyl, Cscycloalkyl, amino, mono- or
di(C, 4alkyl)-amine-, or imidazoyl; in particular L} represents C;.galkyl optionally



WD 2006/ 061415 PCT/ EP2005/ 056606 28 two or nore
substituents selected from d 4al kyl, C3_6cycl oal kyl

WO osyT] i al kyl -, Cl4al kyl oxyd 4al kyl or PCT/EP2005/056606
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pol yhydroxy-C i al kyl -; Het 23 represent a heterocycle

sel ected from pyrrolidinyl or piperidinyl wherein said
pyrrolidinyl or piperidinyl are optionally substituted
with one or where possible 5 two or nore substituents
sel ectlsstitutedomeCte whdrk possibE3tvw@oy ahapabubytitnents selected from phenyl,
hyd r 9%1 f'ﬂeﬁn}ﬁ sul’ﬁdg:]- cﬁfﬁb k%/dlﬁ?ﬁy ﬂﬁi{f}flyﬂheﬁ’ﬂ- CMalkyloxy-

poly epres r ocy
Dol LeruperPERipy pgmnm ?rodl(ﬁgma - BRBEri M‘ﬁ?l Vol ar Y cor ieny:
pyT r @hdrélinpaktiontar pF p@rdsentn i sadityd optistnalynaibktytured loeithi t ut ed

sl dthf: MaIABIPRIRS S sovel oarkyl - 10

hyket aeg Hep-cael mg}wendfmla apIRgaeBbay@phelinyl pyriginyl, wherein said Het'
pol yhy dieBxye cianbﬁdliyxshbsnuhlai Wih BRSNS, &yh)@kji@%@l@

or BRI Re Gy BREr ralty S e PR gt lamine-

s u bs tor amtned:arlaonﬂ ;dmparticuloiideteansodes? erich independentlymepresent
subsgkﬁﬂgﬁ&_lselected fZOPLC14a|E%|4 C3 6cyc|oalky|

0X a
pé ’ éﬁ%( yea% Wécmg%lent I@)r?_% elteé%cl, allg é%l{actg({ from pyrrolidinyl,
het e eryymhdans@l,&pﬂ@dﬁ_nf/lz ooypyelingl, iddeabydroguingingk pipgtazinyl or
uher § é;an&ﬂgs yhdikih d ke QR RNk %Esﬁﬂéagl dubdi@a With 'angsae

e two or nore su uents sel e
f r om“éff%%&’ls‘ﬂ Dlp twenat mese Ay eropK of | e%y?ﬁrwl- Smew; in particular
Cl4altey’| 204 m“-eéai fgtépenduntlp abprénpokracheyer édytlalskydted frbdat 17

r ;f[ gl%}‘gﬁd? y,fl i‘g,}neoﬁfa %ﬁﬂélﬁbﬁﬁgggo&h{nBHMgode@{lﬂJ%ogﬁi oliny,
sai d piastaziny} e pipsridsh W g‘iewe@tfﬂqt u@néieH% arp, Oléim?a]&bf Sukﬁfétﬂ@d
POS S iWhéne b¥rh&e H;thfbe st tondrt @pdiexsebaat@ds; f r om

et et ST R S S8 oo,
and Reateolidiaenyli mmmmém plyem%pyle@@mnmﬂwowwﬁt ae

pyri @pmﬂany ks Bidtdd SR RER b Svh@ﬂejﬂlﬁfﬂ!la fyd orqgosr@ E?«gbk;dl nyl
yl or ydr oxy;

optloqglﬁy ubstituted with Cl1

Het 23 Pﬁ124 each i dependently represent

pYHet Ginil dietiyehch i depahdenitly qeriresont ayeterenycle selpeed @omypyrrolidinyl,
wher oL R38kiH g Bieringriet F@em’ﬁnﬁwﬂemaﬂfﬁaﬂ bsd itdited

with one ere ssible two or. .npre subs uents
el oepurafy SRR Clagk SPERPRUNG YO Gror PRy |
i n pautstiohtay Het 23 and Het 24 each i ndependently

r ?—I%Pgﬁﬁ @fet m‘%eﬁ%degérﬂ%ﬁtly re regé%? Qﬂé(tglrogﬂll’é &%'c{eﬁﬂo yrrohdlnyl

pyri rein said IS tlon Ly
S Ubs Pk AL Srpymigha %ﬂ’@f eplb%g@% PEPip I@f “%fe@l said Het’

substhd Herlt s spticvalleshibbtitated wishctine xy where Gassitlldkito; orhiadrd 2
and E§&§§¥gp§?@mpﬂﬁBﬁlny Iy represent a heterocycle

sel e pyrrolidinyl or

p.}ber reprasgit a hs@rwylz sdsriobiam Bypelidibeppsriied oderepnsaid

Het'! is optionally substituted with one or where possible two or more substituents
selected from Cj4alkyl, Cs.¢cycloalkyl, hydroxy-Ci4allkyl-, Cy4alkyloxyCi4alkyl
or polyhydroxy-Ci4alkyl-;

Het'? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or

piperidinyl wherein said Het'? is optionally substituted with one or where possible



A further group of conpounds according to the present
i nvention consists of those conpounds of formula (Ib)
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apply; Z1 and Z2 represent28 NH, Y represents

-C3_9al kyl -, -C3_9al kenyl -, -C1 5al kyl - NR6- C1_Sal kyl -
5 -C . 5al kyI NR7- CO- C1_5al kyI -Cl _6al kyl - CO- NH-,
-Cl _6al kyl -NH-CO-, -Cl1_2al kyl - ' CO- Het 10- CoO,

- C1 3@k y mblids@6tineshB-selected from Cyalkyl, C, ﬁcycloalkyl

_ Ha% i Sév\ﬂi{ 3 B RS op polgpydrony-Craalky

- Bet! @Ip@tnt abeterecyge @yj)ected from pyrrolidinyl or piperidinyl wherein said
-G S3diny ok tidiny¥r fodal ubéﬂtuted with one or where possible
-0l Bakhidin CRLRInHoh 3 b

-Cl . B%pR @Oﬁ@bwn@% 97 ? Yl Csecycloalkyl,
Het 5'11%@3:(32311@4, C,1-4a]1Q’ loxyCMalkyl or pOlyhydroxy-Cl _4a]ky1_;

getlh:)fg:p{—?é nt gq}e%Cgl&l ’s?’é%é;éd ﬁ&@ﬁb}:{ﬁhdinyl or piperidinyl wherein said

-C1 B&F‘kl}ﬂmﬂlﬂf wrll‘g{ljézlrmt onglly substituted with one or where possible
- CI B8 kiyhoSGnieinRats Gedtbll from T palkyli Culcgcloalkylepr esent s

5al }E?‘Erlééﬁcb‘@lﬁ(? ﬁ%@‘gxymﬂ%}@gr ?@?{%ﬁﬁy Chikyl-;

aet epieyeninH-hatesoeyclaalectefidion @oyphaligh o lidingly piperazinyl or
d %?)Hé&ih de@;eNhh Galid 3E{IF<|§S| %ﬁaﬂﬁsubs%é{uté’(ﬁpiﬁlﬁ&%rﬁr Svl\};gre possible
| re on a ,

oy Ry sobstin Gl ed Kooy ool
CI -2 dylsoixy-G1 pallsglr.tG 1o elkaloxyCl splsphas @éﬁﬁlgdrampmékylb ond,
OHeflq es&ﬁ‘|aWﬂerocycl@@l&ledzﬁélﬁﬂiﬂahdlmﬁp A k¥berein said

O ISQQFI%%:HY sgb &étéélv%%’é? r wsherel\mgssi dlé(g é%lin%{);lsu stituents
20 @ﬂkdﬂﬁ fom Crietled. Clec bkl hydroxaiclzallkklyl C14pliyloxyCisalkyl

part blc%‘h?‘f?d@w[@l lent s a d| rect bond 0,
-O- ¢l F ﬁh 1. Zal5

mp@se%sra@ﬁtefﬁ%bf ee "r"E’p‘i“%‘? ‘§’ HYHP %‘éﬂ Piggpgny! or
a. Gpﬂpkrydlmydywhemln @id Hei' kigloptignallg sstifutedtveith osictoh whietk"possible

or  fob bahd¥k Mglen&ew&wﬁ&ﬁmautw@o& offyihal o; 25

R3 represents rogen or cyan
hydr bﬁgléﬁxyo?lﬁgﬂyé R@ﬂwaw@s@ﬂwi Oh@faﬁfhyg‘@wy-%aiﬂlsyl-
CHef Ayl @X \eactpideshd Galykypreseyt merphslinyl oit waidisdyt;h Het 2

0 E{etZCrel re?édf%é gé%zmyﬁ%@ Q:p%ﬁﬁlﬁil Elﬁ?m l%@lﬁﬂed witpCR CMalkyl or

r épr es en rogen or
C,,ahY@FPXY, R13 represents hydrogen R16 and R18

r ﬂl@fzé&ﬁlmletﬁ)édﬁpﬁ@ﬁbndéﬁl@abﬂwéenWyrﬂdﬁﬂﬂﬂk ﬁ}daﬂﬂfdfydmnohinﬁl or

S e St e e A
opt | msallblefwgwbmqrq sldfugiits Wle@;t?é feom Itsleorey, Hog smlpcélyt RO
or mnp ﬁlkﬁq9§£ﬂtlﬁlﬂ§m&23saﬁh elet’€ehch hii¥paHasRY represent rrolidinyl,

%BE%@M@%@W@%@@ beBs s He A aptionaty
substituted with one or where possible two or more substituents selected from
hydroxy or Cj4alkyl;

Het*? and Het® each independently represent a heterocycle selected from morpholinyl,
pyrrolidiny! or piperidinyl.



Cl4al kyl oxy, pyridinyl, nmono- or di (G -4al kyl)-am no-
or C3_6cycloal kyl; in particular L' represents

w@sabKyd ; L2 represents Cl_$al kyl optional | yPCT/EP2005/056606
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substituted with one or wh@Pe possible two or nore

substituents sel ected from phenyl, nethylsulfide,

cyano, polyhal oC 1 -4al kyl -phenyl -, 5 Cl4al kyl oxy,

pyridinyl, nono- or di (G 4al kyl)-am no- or

C3\ ficthet gralkyf conlpdundspraséding so 162 padnk iventjrini congibth yf those

sy A S§i - .
R EpbL SF bl (7S AL e o PR b elFBlofls apply:

cﬂaﬁ@dzptﬂpwgﬁ%@{ al kyl - phenyl -, d - 4al kyl oxy,

pmegfe@éﬂts Gmmyl- oC; &nk(e@/lal kyl a)kyﬁtmmtﬁl solkyL,

o agor oot ST R RO M PEBEELE s
repr €SeHe'-66r, pﬁoiMNfbﬂ%HQef éifrtn(}l salkyb£O-NH-Csalkyl-,
par t Leuh - Nﬁtcor@mﬁsennsoo@rmm@mm 1-CBiNH-13-CO-,

o0 e RO i 2SR o WBSLEERRAY €6

nor pho)alkyl-Nat ' -@HpEOaNHAG . splkyby et!-GOp@rmlkyls) ar Het 2
repregen C@S%H*@ubli}%ﬂ codeabets nfpﬁﬁs*e@b%:l allyl-N
'I 3 f nyI

nor phol era | " pi per or pyrio

in paft }a@i}’l %ﬂﬁ) ;2 &Br-8%ent s pi perazi nyl ,

pi pet®1d3la]ky1 C@tH@i/"m:coJNBm ty/pbairtidulédr &7 ﬂ‘eﬁlféﬁ@ﬁﬁﬁ-mg salkylrl-_,d_ |
mor phe pipe i pyrro i di nyl;
in par‘tl S'INR agéﬁ esk&ig% C‘Bﬁﬁ?’ zJ’ny

pi perCarky-NHHes @eﬁﬂ@k@ﬁ@on%r}ﬁ UIHeﬁy(F CEJrzﬁ)IEYlazqfnyl
pi percdamyl- CgtNﬂg(ljlgg)lk%rldCO;NH- in particular Het5 20

resents pjper.az r
pi‘f’tr?pcfﬁﬁeﬁ'is Iqlélg%t boad; e?sgn ‘s2 g%a{zq’?lﬁuiyyoll@‘ 18: 12alkyl-,
r epr €S@MR' pHpé -Grialtyy, oriip 1dmrpﬁrtlcuéyP<r oiprapnty b dgect bond,
azet U:“-®=\d1 qa]k\ﬂ p@Ot(Dl%Hik?F Jl‘ﬁils-gl 25]‘2’“” @@JNIS or C1 2a1ky1

py,r ol i di nyl pe

DAY EFRSEE aﬁéfﬁ%&onﬁé Bl Rl BTh L, 5@%&%08}@1—
r epr eS@ARybieBhol jaligll- or6xaalbylyin, paitizolen X3 Fapresents a direct bond,
Pi PerAzh RY LN -PALE, SHYBINEL c%an{y@pr@w % or Cy salkyl:

mor, phdl i ny rese
oY ;5%?%%5? Pygra&falz Eﬁw 16?@95& ek ﬁwpé\“ﬁm%ﬁ with Het' or
wher €j mlisdoxd-Het 22 is optionally substituted with

Ckiq%dfggemswdlggg V\%qlgioar Het 22 represents norpholinyl

eraz erein said norpholinyl or
p.Fpé(?pa%eﬁWngwr%m| y substituted with 30
CIR* 4egrkephts hy@bgen ot hplat t i cul ar Het 22 represents

pil{é %%p@ggeg% b%?xgéé éachl o4 ﬁgﬂ%gl%;( éo# { yallpé?))&e] Ssg%s 1tu%dK¥1[th Het® or

het efoefietlexysel ect ed from pyrrolidinyl, pi per azi nyl

oqﬁ%}g@g@ht@w&b Mher ein said Het23 or Het 24 are

o i_onal |1¥ @rbst ituted wth Het22-carbonyl; 35 Het32
r%?sﬁg B3RE dependent | y represent a het er ocycl e

sél empmaerﬁmmrmnphﬁnaﬂvﬂ,, pi perazinyl, piperidinyl

Oﬁ{lp%bfegéﬂtgllﬂyé end N particular Het 32 and Het 33 are

endentl sel e o 16 18
e I et By et AT b P8 (Y B ahpistlat B and R
PCT/ =R2&en/l98ge6 31
R!7 and R"® represent hydrogen;
L' represents C;.salkyl optionally substituted with one or where possible two or more

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



particul ar Het32 and Het33 are each i ndependently
sel ected from norpholinyl or piperidinyl; A further

W@ @6 3fS conpounds according to the present | POBRP2005056606
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consi sts of those 5 conpoudtds of fornula (1) wherein
one or nore of the followng restrictions apply;, Z
and Z2 represents NH, Y represents -C3 9al kyl -
- Cl_5al kyl - NR6- C1_5al kyl -,
- Cl Md{y%leﬁ%w@maﬂlmsm -loy () 4alk@l)-: aﬁmh‘mdr{l NiskyCalkyl; in
H: . tlet 5- CO- C1_2al kyl -

cégllﬁ Xlﬂ@“ﬁ%af (glgf'“k( 0O NHC1 3al kyl -CONH: in
pé; weneesents Cysatlyl pgb@r@gg ﬁl@l§t1t V\gg] aig| r where possible two or more
- Cl Msﬁﬁﬂent@%ecﬂd_ﬁ@hiphényl methylsulﬁde cyano polyhaloCMalkyl -phenyl-,

r dprersentts Ct‘llgalkxbog]lor@ay lau}hsututed@@t}(;mem Mhyte-pogqible two or more
Het 2 3ayslingadk kitbeied ﬁ&n ﬂyn GhtRfIsulfide, ERRG %%@C(Pl;alkyl-phenyl—

Z%gl SO PRy ce%e&?f b fatshe & SPRPRLE

p afet'i repregents XdorpHding pxmbffh,tlsnx@zolylﬁmpéahmw in particular Het'
' B

a _65%1)&2%?%%“0@0381 FRESRE b bR E R Crorreseps

R2 r§@ﬂ§§ Atls hydr ogen or halo R3 represents hydrogen

OHeEABM@sentsFdorpIRing s eRdze Lyiyishxageyl, e pipahayl; 20 phbicular Het”

represent

i g s Lo Pt P Rt B rereses

hydr@@ﬁﬂllﬁmerepresents hydr ogen; R' represents

‘QgH8scats ngrg inb'zy piperah9l, F@@fl&ﬁgr&%yﬂw‘i’cﬁﬂ)ﬂelﬁ ;parteular Het®

represents | ¥ epénﬂﬁ) Xlﬁﬁ tituted wth one
or mﬁ%??e 6B§E%F8y BB t BYTUHE t uent s sel ect ed
f Heth rpprgmts marphdliplyk pipkiagayl, piparidinyl or pyrrolidinyl; in particular Het®

pol yb@lrég%s bdYiny R @Mekidingt; CL4al Kyl oxy, pyridinyl,

et sV DI, oG S tvtr e
CI Sadpkgsbnto plpmxazuayll o pinebidinyt, otoeiniattivulbnHed reprdsente
possgﬁk more 30 substituents selected from

I suI fi

P éiey h mpaee:enta mebh BWM Rypeplifiny] onapetiqip ipipagicular Het'®
MoNOrepodsents pEtoliiyk yliperaniriyh or azetidifd, Gotedih partilaylhr HétH

part(%%ggh Eéuaﬁgfesents Cl. 8al kyl ; Het' represents
norg% oxa , 1soxazolyl, or piperazinyl; in

pafet | &preéﬁntwmh0¥1@6fe§éqwls lsﬁ’éﬂzﬁ%i’ﬁ Riprazipyl; in paticllar Het'”
Pi pekcpzdstits mo[’mlbﬁnyll’d)r petaizioyl, ar Het' represents 35

ml’—fe@ & é)ne{lgAts m h%ﬁ &Q}oﬁilasggpf;f)&g&%r%ﬁgﬁ %ereﬁizsameﬁgtzz is

reépres
pi pePBtdDalY suhshtuffdr\ﬁtlthcftwalﬂ(yllrm @rtlfruéqes Hise brapiesénts morpholinyl or

mor pbiyefaamkvl \Qﬁerﬁh REH agdqﬁndhnym et Ring RSt dpEiohay stigkifited with

repr I’lll(y% mOR it parklcuryr Het* represents piperazinyl optionally substituted

with C,4alkyl;

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

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



Het5 represents norpholinyl, piperazinyl, piperidinyl
or pyrrolidinyl, in particular Het5 5 represents

WoRpeaifyl or piperidinyl, nore in particul aPCHEPBI05/056606
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represents piperazinyl; Hel22 represents norpholinyl,
oxazol yl, isoxazolyl or piperazinyl wherein said Het22
is optionally substituted with CL.4alkyl; in
particul ar Het22 represents norpholinyl or

pi pepazituy Hotiene Hat*Sak dadioingdpehdentty sedsctqdi fud aiviphylingror
optlonaléﬁlsubstltuted with 10 G alkyl; nore in

part et 22 represents piperazinyl optionally
substituted with G alkyl; Het23 and Het 24 each

i a\dﬁalﬁ Sp of cbRPERRE ﬁéco?dlﬁgi‘foQﬁ@ﬁ%&‘elnﬁlﬁ&ltﬁﬁtcSﬁ’sﬁti &Whosg
rrolirqgin azl n reln sal
P maousgs st 1B e s or proB fabs PP e Mittihons B

Hegt 2@t Caeprosels NHn partlcular Het 23 and Het 24
r wegé%ts @yrar 1 d¢1 5¥ik%/1 AREA Aichy E@ﬂ%ﬁ?@ﬁh@@d@rgau{%ﬁ-,

t he esent ent i on conpqun S or mul are

sel ec@leélki’]rw%q(?re'%lr?é]&%l @@n@?slt g bet™-GO-Ci Zalkyl'

H, 7FB@LQO$2J$HdMHEhhﬂnﬂ{ls%&iSiﬁm%dlﬁ)NﬂkhﬁmﬂmmﬂheXaaz
acyclotri 6

5 ChPiuT L ks {oEAyNREC A -0y allop NRYCO-Cualio
6, 2: 49 salkyl-NH-CO-, -C; 2afky1—N% CO- L “NH- or -NH-CO-L -NH-
8xdirREBAB O, 4btCl Jalily13.-807C LAKS0 nbﬁeébxaﬁ&yaamqﬁmdum at

racosi ne-18,.21 dio h
14, 1§WT%Q%%O %)gbﬁgﬁﬂdgtgﬁ)éV% yh | ,;methoxy-19-(2-
rrﬁl2 Ingpirgeatp (), YO- Cl(zagl_lgﬁ-) -CO-C4 2alky1- or Het**-C) 5alkyl-; in particular X

1H, THpéesbintd 8, -di mltfenacd3c 2Qidi-3. 5, 7- benzodi oxatetra

azac clodo i ne,
Fopqnts BY %geﬁh@i% Gl P Gy ealkyigny: rbstigggghwith Het's
1111,2 Tdpr&eids Bydt@gedlonrbalheno 13, 20,1, 3,5, 7-benzodi oxatetra
a a , r ono-
3’E%&%%ﬂpgﬁﬁ%§%0r§%§ghydro- | 0- met hoxy-
1B| TRIeseRs &?zifsgeaﬂ‘ré’t‘lﬁeno 14H 13, 19, 1, 3, 5, 7-
b &N Zapikisontahptrogenzizdy, 1 @Mkwexyc Y03 I(h@,lkﬂ@eyb swhwttutetl with Het?;

i A hydr o- - met hoxy
1 gﬁ%am%§g%§é§glnetheno 13, 20,1, 3,5,7,17- benzodi oxape
nRazepasyEs Brbesssi ne,

R“thl@ﬁe(ﬁts]lﬂ'dﬁd@eri& @2ak8];19- hexahydro-1 | -met hoxy-
8 12-di (%]To 7H13,1,3,5,7, 17, 20- benzoxahexaazac

?ﬁ%@b '8, 21 di one, 25-chloro- 1,

1L l.lQBTCE@lt&@ sﬂﬁcym)tmal@c subBljdicd Withpne pewhes possibde ty.or more
di megdmlitudntdbelddted, f?on8pﬂe&yﬂ lrr[miyhsﬁﬂ'ﬂle yano, polyhaloCy 4alkyl-phenyl-

i7128(’(2g4& ogy (];?%’él 1ny ?r)l(o%%ez)(ra(? (Z(,a} S;Xlﬁyls)grgﬁn%o 3t 63 scycloalkyl; in
24" cpirtiewarIs ra@estats (9sakylpent ahydr o- 18, 18- di met hyl - 11-
[ L3 repge@eﬁ'fpflpﬁﬁég'l Bﬂtﬁ&l@ﬂ}oﬁ%ﬁ(ﬂﬂed Yvith one or where possible two or more

5. 1, Wbt T Rk BSalyHids: PR 2pleloC alkyl pheny
17, ZOCMmevmde@n -ngdmoe piodi(Ch 231kH)-28jnd9 p2C4lscycloalkyl; in

_pquﬁﬂﬁﬂ{ ederdis (4 M§§ﬂ006/061415 PCT/ EP2005/ 056606
|ny propo

Het represents morpholinyl, O%azolyl isoxazolyl, or piperazinyl; in particular Het'
represents morpholinyl or piperazinyl; more in particular Het' represents

morpholinyl;



14, 21-di oxa- 2, 4, 8, 17, 28- pent aazat etracycl o[ 20. 3. 1. 1- 3,
7- .1-9,13" ] octacosa-

WQemeNeB31Sp, 7(28), 9, 11, 13(27), 22, 24- nonaene- 6- CBCHBRL0F/1)56606
l e, 16-oxo 14, 19-di oxa-2, 438, 26-tetraazatetracycl of
18.3.1.1'3,7-.1- 9,13-] hexacosa-
1(24),3,5,7(26),9, 11, 13
(25), 20, 22- nonaene-6-carbonitrile
14{e221mpi‘emoa 12orfhBingB pRBo hydrisexazadyledr mpy adin]l A0 pactitulis Bet’

12of Py B PERAER o s e i e
21, 1mopholisrlo- 15, 11-nitril o- 16Hpyrrolo[2,1- r] |

1316?-5 réprzseﬁ@ rﬂcﬁi}lﬂﬂﬁi?p PERAINGR PN EhPIde §o&bINENYl 2in artieant Het’
trile

51,2, %P éesi’ﬁs ?@erf%}n%rfg’egglé’yﬁ Nl Het REESYB- oxo
-, (PBaSyiny
14 ezzre%é%éﬁs %opphghﬂﬁ &gzdlﬁnfséﬁa%@b?&r éf@il%[l %el%m]eaﬂd Het* is

( 28) ogtg)ngay ﬁ.ﬁ)ﬁé Hac%oﬁéal%glz 112 partlcu’lar et represents morphollnyl or

8- rrepipemmnﬁl whan¢ih saitl crorpholiByllor pipérak byl &- dptinzadly apbstitvaed with

acyc o L . )
o S PR i pa NI ok gs piperin optiopally substinted
- et Wéhy-al @l methyl- | 7-oxo 1

HHet? da Bet%ﬁ“’aﬁemclﬁn&nﬂb'Wprés@ﬂﬂﬂleiﬂr&yzlelsae&@d Bemzmnab@nyl

nt aazac | I bl
14, 18P %1[ }'%gldglgf \%ﬁfﬁ{&ﬁ R4 'i—%e‘i ol ﬁetl 42\’#6 Sﬁe?xhlgy subitguted
met hyith 7t m@@rbwﬁen psrgslé@lwaHetg r@d;ﬂe@f TRPERTRE e elici n -
15 those conpounds of fornula (I) mhereln -X1- or
npounds of

vﬁfg? gﬂ‘ﬁ‘ Silib"dﬂ%%‘? 8?"&8#’ Se“éinvfa‘il‘f? Riﬁ!ﬂ%"““ds o f?’ﬂ’g%% ([ are
conp@dn@@i@ﬁnmhﬂgnWHﬁ%$$ﬂmh@}e|n -X2- represents

- Cl. 2al kyl -NR17-; - those conpounds of formula (1)
vvhéHeW}h6,2X2;8-diepﬂles@M,§,3eﬁ,i,h@t9—b¢nzaxa1hiex%z¢cybiotnistpsine—O- ,

- O CLL7224) 14H)-diare, NRchllﬁroO:IS ), Zel 8K\, 21 -gemthhydire 16 meth043-
r e% lchbe ,1,17,20% ){i iacycl tuﬁcosme 18,21-

81&«? %elhl or fs%tf'f%l 3(23&%{ caliydr Lol 219-2-,
ot efe repres - 0-

or NFQE ro% and wherein -X2- represents

- NRH7A2, 621él,&<§1'1m6616n0 -Ha20.4.30,7- 12%112Ré'lpxatetraam‘m@edocosme 23-
conpduends- 1815116/ i B4 9{heyahytor Hi-methddy- r epresent s

- COMRLE E 851121 iRRE:hE S 36,1,380- B@qkzoalomaﬁaaza%gap&mgﬁe 98-
f or I \?égé%l 9%%}(&11%&1@ '

partl cu corrpouynds of formula (1)
\/\héHe?Hﬂ}Qllzvse@ﬂ@@@m 14H319drk5.B2 represents O :

t hos eomdiraistieaze¢ycloberritoging 32-haeeelSnl 617, lrgépﬁffé?/éﬁ?tlsl
d ; -m¢thoge conpounds of formula (1) wherein R2

" CREOALRDLS: INERRARA-13.20 19527 SRBROURG Rl iA B Reink,

sher ke kg g, 28 st
hygf dmeﬂ(gno A5-14/1 g Y 17, 2pcbeppmgh g{@g_zéppgjg;lotetracosme 18,21-
PCT/ BJ-olgewmob14.8%16,1%, h%%(b%@%ﬁzydmjél wethpurhBlY (10

wher elimet®8l-r epresents Ci. ial kyl oxy-, in particular
mey M—BQ:S, 12-dimetheno-13,1,3,5,7,16,1 9—benzoxahexaazacyclotricosine-
17,20(14H)-dione, 24-chloro-15,16,18,19,21-pentahydro-18,18-dimethyl-11-
[3-(4-morpholinyl)propoxy]-
1H,7H-6,2:8,12-dimetheno-13,1,3,5,7,16,19-benzoxahexaazacyclotricosine-
17,20(14H)-dione, 24-chloro-15,16,18,19,21-pentahydro-11-[3-(4-



- those conpounds of formula (I) wherein R4 represents
hydr ogen; - those conpounds of fornula (I) wherein Y

WO eposemi s C3_9alkyl and Rl and R2 each 5  PCT/EP2005/056606

10

15

20

i ndependently represent -033or CO NH - those
conmpounds of fornula (1) wherein Y represents

-C _5al kyI NR7- CO- Cl. 5al kyl, -Cl_2al kyl -NH CO L' - NH,
-Cl _2alk CO NH L3- CO-, -Cl _2al kyl - NH-CO- L' - NH CO-,
-Cl. zamgwmsaap@@m] NH- CO C1_3al kyl -

C|14,§§ild|f(¥<b gg} Matracyclo[20.3.1. 1~3 7~.1~9,13~]octacosa-
h@gsé@s, hs e aaiemmorgt% Qb+ L2- CO

y f f
ehfdpydionarshi. a6 éﬁﬁliaézate@aczéq[@ﬁ R LT O)
- Cl 24233, M 1,83(@9,20,22-nonaene-6- carbonltrlle
014 2aldrokh- m,mg%e@@zb{lérrﬁya@tm t.1~3,£11381 &yjbctacosa-

t(%5 ; , 113 27) 22 24-nongen-19-one
01 6al K Het 10- CO- |

- CPl Ay IPeﬂRlﬂﬁéé; 1‘8\0 >4t 4- 01 3al ky
NH- cr]k&é,méﬂ L6, 19ﬂ‘3€n20¥3d?6%téaz€@ﬁf5’<§e?ﬂ§§w‘ gmml%? g-cploro-7-
wher ditierorl 2k, Bhehi423,26 26neethydNrel-eheny 26 10kg+ (262)-

CI14 %@dﬂb?&k,@@@—pe%ateﬂ@y@@[m t.€Q ‘M‘HLﬁtﬁ%onacosa
- f(‘ ‘b}@l, 5, F@H—B(wm&nonaen@o -one

: cl2 §311%E}/9P m;plegkgg C1]63139 be%zoxapentaazacyclodocosme 3-
- Ol . Zarbepitrile nlers: Igd: NvL e Bl 93f-octahy died Inethoxsd-
- NH amthg:=INpxo- - 1. 3al kyl - CO Het 2S- CO- NH-, 20

- Clybal-ky R-ntdthdibto, 2-kilrildal kyd, 7 C@@ﬂél&@x&@@ltﬁazacycbmcosme 3-

- CL. 3aldeyliriliH et 127150@: 17018, 1930681 -dhtdaydro3 12ikiJibxyCE-
NH- Crgetﬁylallgkdggo_ I'n a further enbodinent of the

present 1nvention the X2 substituent is at position
3", the R substituent represents hydrogen or halo
and is at position 4', the R2 substituent 25
rzﬁgzsents hal o _and |s at position 5, the X

TiSPYFEh BTOUE OSFOPRAPES YR 3', the R5 substituent is

at. m;sa: tdr@pbuﬂds arfornnep((pwhatia -Kycbmg(é mepogsents -O-;

oF PR LN ol (Bt ' 4ot AR ‘3}35 X2
sub#hose empounds oftfords € WhersoM X HiePIREensy itfsplkvia

r eDﬂﬁﬁ@&irﬁpdﬂMﬁH STt g (Ihazhaemnm fptentythiit cbﬁhl’dnfkct, bond,
the Eﬁeéﬁ P%nt_Nkﬂs@& ezaﬁ(ggan@%&ean &al Iség?etse ﬁga{h%gp 0.,

J tuent oSIt

subs@ﬂm@lhlfl-,l %TRathz?rHMﬁ)rcrﬂ’IeA Caﬂfdeepr esents hydr ogen
OfL tk%%él@d RXYof f@ﬂd]lé tmwl?éreﬁubét febieSdilts -49- RONR' i anﬁtﬁ(yl—
of t tructyre of nds of this
mvé’l’ff‘fvg?fel@a b@pﬁﬁ%}g :@ g: éﬂr?'lo i %te\(;(gfzol# lOI’g7andard
syntlvet fanpqundcefemsile ﬂhwbmeh}a KseraprbgﬁntShé*ééNgku | ih particwlar
the gy fypof organic chem stry and include 35 both

R e N R T

desclO-bérl in the follow ng refences; "Heterocyclic

Oon%ggg e%ouné/é){)f fglq’mﬁzi)g @vﬁ%refﬂ I@qurcoﬁgﬂvtm b3 gﬁ’d R re rf%ents CL

pyrlmdln ersc:Je ce

PCT P2 oTmp L EBUdomaa (huHere B e (C ; VO| 41( 2)
362182R8 c&nl;&&ﬁ)ls oroﬁi’Lﬂdﬂ'(IS@'herﬁmH@rrkpréseﬁirs &md:mgdn, 2001,

o 20 god porkfuBld & e %&%ﬁl ﬂg@ e@n cftiof orflrdll -

appitsse Fermeovans @ﬁ fﬂ@n zvyhmqmeR (renresenis dygroggngort(ragalkyloxy-;
ani | i nopyri m di ne of general formula (1V). In a

second step this anilinopyrimdine is further
substituted with a



5 further aniline of general fornmula (V) which
provides the bis(aniline)pyrimdines of fornula (VI).

wWOR@eH6BeE: i on and ring closure provides the coPQUERUES/056606
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of the present invention. 34 q P1~Y1 X1\~iR1 C, |

P1~, X1 ,.~-R, P2 -X2 N *"N Y1 SubStitution/->R5

Yz11 -I +~ 53 H N+HNR2 Cd1I1 RH (IIl)R ~

I (IV) (V) (Il) RB~NC, i Substitution Y 1)

Deptlmtseedmpmnd%f Ridriulla @2 Wﬂﬁfem B2repiédents-Cl; 441k @px R ingparticular
h%ﬁlRSIXRSMwR Y/JH2 NH R4/ ~\ \ R2

HNti /NH 1/ 1 b IN (1) R3 (V) R3 10
V\herh@ismcompoaﬁ@s of Joraph(T) Wb@@@r&i SPRIPSPItS Apdreseht

Cl Mll;él:ydm oﬁﬁds;ﬁ:f&ﬁﬁﬂd (Ipfvhéi&nrlﬁfe‘prblﬁéﬂts @hRNG! snd Ilslladnd R? each

a ynyl are optionally
subgi%F?%lfléétﬁ rﬁse ?rﬁ possible two or pore
stbghtosd wnogn@edfé@mwa ) whereim Yirspraseno-Cioalkyl-NR'-CO-Csalkyl,
di ( Q; 41 %rlkNH)@(mLmNHﬁf@ﬁQﬁtyi -fonviy.L3.a@no- or

R A O s SR

Claal ylkokgONBArNIRNIHO: cleaucymcmfﬂ-‘zé CERNH-C, salkyl-,
i nd o 2Rat ', Het'-CO 15

%%'iﬁgﬁl o5 O?%gg%ﬂtﬁH R8R9- NH- CO,  CR20R21- £0,

cmomis o) wheren WNgprseendy -G aﬁlﬂéyerR -CO-Cysalkyl,
Cl iﬂ:ztwl-@m\m@llzw 10,2160 CBRNG-L 3 &G IH- Grgalkyl—
[ R8 &as

fi nlé%l}é}/or tH \é\pﬁgzgplg}l}ﬁdcl 6R?cy CBl&Fd%(zl ]ﬁﬂer ein eforé
and ~GrhelkehNH Q- Het ' €105 eHes-Grstllsy e Qo @ salkylect ed
f L OfRokd\@nePoliidd df%l&hﬁd Iﬁ@h&émmyfepfblmﬁd 1y Lsalkyl-NR”-CO-C salkyl,

decacin‘ﬁ?%]'&% ﬁy(]é(f)l n-NHrCEb 13(5 Q%T?ﬂg‘r Eé;g:% di nyl

wher@inlkglaNg-CGll @&albﬂei‘ﬂﬂyﬁ% H-C0tecsalliyt-h
one_@§,a er@-NI93 31t - S H-WT, 94 iyt @M{Lh%dyﬁ%gam-

ﬁ;lds (QWEE‘E kwgﬁ%o}\]\gﬁygg%ﬁ?ﬁaﬁ &1]0 erein
Het 22 calkgl-G@-Nid iChealkyle?O-fve €hpSlisdieyl0FH-LEr-Hat aCOF pr

PlangqPe, (;.glg}}] dadenendapiily represent optionally
protected unctional groups, such as for exanple a

primary or secondary am ne, hydroxy, hydroxycarbonyl
oIn Hfrihex &hbodBnenoof thy presdit dventdm thpXh substitnbit dnatpositoc 8, the

Wﬁg %ﬂgﬁtﬁlew T ag}egeﬁﬁ g gﬁ?&qﬁﬁd gﬁllé’ é%sﬁb&p@’t @%gﬁ@h%sé%ent
dEpresens h'cé? andyig aEEﬁ?ﬁlS’t!}r?dsth%?( PUbStHPTE 15 3t PoHdene? n@éfRor e.
VR0 tG6 dt4b6itiCT Frid26bdc0BmEMDgen or C;alkyloxy- and the R*

substituent at position 5° of the structure of formula (I). Alternatively, the X*
substituent is at position 2’, the R' substituent represents hydrogen or halo and is at
position 4’, the R? substituent represents halo and is at position 5’, the X' substituent is
at position 3’, the R’ substituent is at position 4’ and represents hydrogen or
Calkyloxy- and the R substituent at position 5 of the structure of formula (I).

The compounds of this invention can be prepared by any of several standard synthetic
processes commonly used by those skilled in the art of organic chemistry and include
both solution phase and solid phase chemistry techniques. These standard synthetic
processes are for example described in the following refences; “Heterocyclic
Compounds” — Vol.24 (part4) p 261-304 Fused pyrimidines, Wiley — Interscience ;



36 The aniline derivatives of formula (I1l) or (V) are
ei ther known structures or obtained using standard

W@ 2006i06t4ilE processes comonly used by those skPCT/EB200§056606
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the art of organic chem sy, in particular departing
from suitable nitrobenzal dehydes or nitrophenols. See
for exanple the general synthesis schenes 6-12
hereinafter. 5 In case of solid phase chem stry the
c@ﬁemuhlcﬁmoBum h@o]pﬂ(és)ér&tz 368V E98); drClmméSogeﬂ?enk&i Tagns. 1, 2001,

?6) ?F’?dln%(f{& gstg gp ) qe&gf 6Ldi1ld? di”‘C #dﬁte?ﬁg(lsaanrmated

‘fiun ona I'ze rene suc

M(n:b asapnmpﬂatmlhw;tfaw # ﬂilg pheld the ag H@Ryrﬂ@tdww of general

E%r}fﬁﬂaya[‘?)" enlakkcdnd s@thﬂ@hﬁﬁndﬁnghﬁncﬁﬁb is ifﬂtﬂ"fo\e@ Elgjsﬁﬁu&d with a
C- or mu . o

it BT e oo by D pisS LS elshBeyrgdipes of
a£orfrmta &n mpmtwgpm@dmmﬁowrowdes the compounds of the present
tilRmidhr(i v)i sopropoxide as reducing agents in
CH2C12/ CH3000H 1% or DMF/ CH3COOH 1% as sol vent. This

reaction is typically performed overnjght at room
t enpeg {) ature_ 15 The thus obt"a*r gonda Y am ne (Fg)
S F /\/

i s slibsequeRtivy % Red s Qinfio or}Q}\ sdi '’

a -y m disne Ry ug—x&ﬁe rB¥gens in,an )\,\ 2
ampr‘e‘/p}wate sol \3en§al )such as pr c@@ﬁ;l & 1 but an at
an el evated tenperature (at 6Q Sreifior ibout 40" 'hour s

in the presence of Substitution
N-et hyl - N- (1- net hyl et hyl) - 2- pr opanani ne ¥DI PEA). To
obtain the bis(ani I i No) pyr;gt di ne scaffol d of2 the

present inventi QH/ \the I nty Mfg % (3)52 [ s

further re n1 app rlate (B)
usi ng the Pd/LHb)A@atalyze mna rea Llon i.e
typically pa=r4 r med 2t ol uene or toxia

sol vent, usi n§NRd2¢8Ba) 3 or Pd(ORE)2 as jzrrecat al yst at
a ratio of BINABK® Pdpin the range ofr®s. 0 (VI 0,

optionally in the presence of a weak base such as for
en\&miﬂ a6 206Bh inddperietitbaegreseun d, Iy ICh alkamd onCickekynivherein

T L T

Dépr Bimoet ubitshte sl ied rememing: Benteeri it eslkalagtingy emigpiutippyl,
atrtoﬁcr- of alttg mhﬂxﬁwnesuubml(q@ﬁkytshmde CRAPGlAEsidef C,fakymulfenyl and

a g’“ﬁg(y% ca bony amenqq gr ?nalgglg{e eacMndfa)er%%Ptl)p rgs ﬁt}%fj ﬁJP (98

Stk psalkyl, A?Rﬁig" PNR@S%%CNIF@@ CRRR™ 1G9 @Rﬁ%@ ﬂ@slﬁéo@oﬁl;alkyl

p/m(ﬁc@l'&% %ﬂ@ﬁ C. zalkyl-N@ Bog, cu,at@stad fkye 0&1 AalGHRTB LN RS, R,

a%l” RPSS Iy are as (Eegne% bt c%rlillggutnldt l%‘tfcl)rrcr)lﬂla '\l) hefeinbefore and wherein Het
represents a heterocycle selected from the group consisting of pyrrolidinyl, 2-pyrrolidinyl,
quinolinyl, isoquinolinyl, decahydroquinolinyl, piperazinyl or piperidiny! wherein said Het’ is
optionally substituted with one or where possible two or more substituents selected from
hydroxy, Het**-carbonyl, Ci.alkyl, hydroxy-Ci.salkyl or polyhydroxy-Ci_salkyl, wherein Het™
is as defined for the compounds of formula (T).
P,and P, each independently represent optionally protected functional groups, such as for
example a primary or secondary amine, hydroxy, hydroxycarbonyl or halo (Cl, Br or I), which
upon reaction produce together with the Y, respectively Y, substituent to which they are

attached, the divalent Y radical as defined for the compounds of formula (I) hereinbefore.



Oamnation/ | 2 R3" N3 Ba XCOE R,~ 1/ 4-2 2z
R5~ / R X3 NR33Boc Rz z \ /---~X3 NHR33 NH R /1---/
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r J PdBI NAP R Deprotection3HNa amnation NN R5 -\/
R R3~ HN- NRs 5 R3- NH 4 W 2006/ 061415

PCT/ EP2005/ 056606 38 R2 X3-NR 33Boc z R --~X3 NHR33 R
I N/ \ X4 CREt Rt / /~a CO2H Ra HN NN\ s

Damk ahifad diativRa of formNa kI oN(WRparR8it i3 kndwirktéuctures or obtained

PSR SR Sy B e iy B R 1 e
1 cRSnibiiey, REpaxtidulaRslepaptimnfip suibiaritrgbaniBdelydespirinfepphenols.

See for example the general synthesis schemes 6-12 hereinafter.

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

prepared according to Scheme 1.

In a first step, a formyl functionalized polystyrene such as for example 2-(3,5-
dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene (1) is aminated with an
appropriate Boc-protected amino aniline of formula (A) by reductive amination using
art known conditions, such as for example using NaBH4 and titanium(iv)isopropoxide
as reducing agents in CH,CL/CH3COOH 1% or DMF/ CH;COOH 1% as solvent. This
reaction is typically performed overnight at room temperature.

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

To obtain the bis(anilino)pyrimidine scaffold of the present invention, the intermediate
resin (3) is further reacted with an appropriate aniline ester (B) using the Pd/BINAP
catalyzed amination reaction, i.e. typically performed in toluene or dioxane as a
solvent, using Pd,(dba)s or Pd(OAc), as precatalyst at a ratio of BINAP to Pd in the
range of 5.0 — 1.0, optionally in the presence of a weak base such as for example
Cs,COs. This reaction is performed under N and shaken for 10-20 h at a temperature
ranging from 65 to 110°C.



c amno acids 3eq O2 OR2 >-Y3 NHBoc ~--Y,-NHZ Rt !/

1-\), X3-NR 33 Rl - -NR 334 C2H Xa RCOZEt HNa R
WOROSI061455 Deprotection ,NH R R3~ H 4" R3 0 R2CI/EP200$4056606

, 3N3 3 Ni ring closured3’</ R3O/ |/ HNa R NRs

R3/=N Hii Werein X3 and X4 each independently

represent a direct bond, Cl-al kyl, C3.7al kenyl,

C3. 7al kynyl , Cl1-5al kyl - O C1. 5al kyl

Cl)é?ﬁit&ylbn Qie@ﬁreftﬂlsﬂﬁ)édlat@4 ot b klch GReHeigldosukdepradvdides the

alpgmagl?n:dgé fognslu]fa %IRgli%eN;lgerr% on%:g'&{ \%Qh EH$ ggo%eﬁ%ad a?xlil? gﬁds (O to
Wyanldiha cy@peunds eSformglaflet 6- CO- Het ', Cl- 6al kyl ,
d - 6al kyl - CO-NH Cl - 6al kyl (grchetﬁBBlRBZ wherein R31 and

R32 each independent{ygepresent hydrogen or O alkyl
optionally sybst™uted with phenyl, indolyl,

nmet hyl sul fi de, oxyl, thiol, hydr oxyphenyl Cl-
4al kyl oxyphenyl gt am nocar bonyk: _hxdrg@éyccar bonyl \_1X3_NR33BOC
am no, nogo- or_di CCl-4al kyl ) ahi ie, i m dazoyl ,dF

guandi ngy and \/\Pﬁ%?rglme Het 6 -i_,_ t7 are defing h_s)for
thé 3 @» AT® 0 &O-I‘—I’-Fu-l-)al Y 10PN . Wherernm R3O N
r epr ese% hydr ogésive C1_4al Kyl Hetosittigpt 12 C1. ﬁél ey

phenyl - CI,94aI kyl , 1?1eny| or nono- or

di (CL1- 4al kyI ) am no- d - 4al kyl - car bonyl wherein sal d R303
isgoptionally substituted wth hydroxy, am no, nono-
or difCILaiKyl ) ami no, pyrimdinyl or Cl4al kyl oxy.
V\herﬁl nJR33 represents hydrogen, Cl-4alkyl, Hetl14 or
Cl. 4afKyl substi & ykWktHee one or where posgi ble two

or novHe substi kuzga sel ected from hydroxy, jagneR”

no e g di (CL yl) é&; ChFtenyl , Het 15r! 5

CO,H
Cl_Wy re| ents——» /%
2- ( 3mbaich et hoxy wkphenoxyf%’f"ﬁ%?&net hy \/ /R
pol ystyrene (1). RI/FFI\CaSIe of sol ution phase o r g’

5 the conpounds of the present invention areR g_j?’lerglly ‘
prepared according to reaction schenme 2. WO
2006/ 061415 PCT/ EP2005/ 056606



39 Schenme 2 2 | 'a 2 BocN33 X3\i R Ra BocN~ X3\ RR

Et 02C~ X4~~ NN R33 ~~ Substi tution R') + H2N '-R1
WORP06/0HAN-' -Re 10 Cl, Iv R3 (~I) ~I\N (IV) (\WCT/EP20P5/056606
R3xle Cl, | Substitution R® R5 R/CO2H R2 R5Ra COREt

Rl j ~-Xa Deprotection ~ RL \~ Xa NH R33HN HNN / NH 49
Xi, HN, NN NH iNBoc R33 "' 3 1 (M) "/;~N R ng
CIosureRRS&VI) HOOC- Y3 NHBoc elongation 0 a >-N

X33 (R~ R1L R 3Bo81L|3Y\NI}JH R4/\R2
BOCHN-Y-C(]\IRII;éd_ HN NH3 R33 1/, NN/
H

Depr ot ect i ofTy Y G981 2 Ra_ 1RR/ B5acozﬁ
/C2H R\/ ¥a) N\'/Bllﬁ O asus@ % RT F5 R4 R2
/ X3 NH HN RI}]TI/__ I\}}IR/ NH H2N- Y3 CO 0 lbl (XXI X)
/)eprotection ring closure
R? Ex)
|- Ko NHR R R
Rl;___? 3 //-\ X N\(

/ \/ X4"COZEt /
>_>‘ = =/\ R* \ N pé
5
N R >/_\>_

€ HO,C-Y,NHBo coupling
¢ amino acids
3eq 2 0
>\——Y3—NHBoc P] Yvsnm,

— I X;—NR?
NR*» 2XA3
R! f/ )

J\, X COsEt Herf ) S oM
Y >/:—/
Ll A S

N, Deprotecti
. o eprotection /"N
Q,
R? N H
—NY,—N
1 //‘\"\% 3 I;1{333{3 >=O ring closure
v A
./ R*
W \
Rs/—N

Wherein X3 and X4 each mdependently represent a direct bond, C;. 7alky1 Cs.salkenyl,
Csqalkynyl, Cysalkyl-O-Cy.salkyl, c1 salkyl-NR*’-C, salkyl C1.alkyl-CO-Het'°, Het®,
0-C12lkyl or CR®R’; wherein Het'’, Het23 R® and R’ are defined as for the compounds of
5  formula (I). Wherein Y3 represents Het -CO-Het’, Cyalkyl, Cy.ealkyl-CO-NH-C,_salkyl or

CR*R?*; wherein R*! and R* each independently represent hydrogen or C;4alkyl optionally
substituted with phenyl, indolyl, methylsulfide, hydroxyl thiol, hydroxyphenyl, C;.
salkyloxyphenyl, aminocarbonyl, hydroxycarbonyl amino, mono- or di(C;_jalkyl)amine,
imidazoyl or guandino; and wherein Het® and Het’ are defined as for the compounds of formula

10 (I). Wherein R* represents hydrogen, C4alkyl, Het!!, Het'>-C,. 4a1ky1 phenyl-C4alkyl, phenyl
or mono- or di(C;.4alkyl)amino-C;.4alkyl-carbonyl wherein said R¥ is optionally substituted
with hydroxy, amino, mono- or d1(C1 _alkyl)amino, pyrimidinyl or C,4alkyloxy. Wherein R*®
represents hydrogen, C;_4alkyl, Het" or C,alkyl substituted with one or where possible two or
more substituents selected from hydroxy, amino, mono- or di(C;.salkyl)amino, phenyl, Het'® or

15  Cpsalkyloxy and wherein & Y represents 2-(3,5-dimethoxy-4-formylphenoxy)ethoxymethyl

polystyrene (1).

In case of solution phase chemistry the compounds of the present invention are

generally prepared according to reaction scheme 2.



3~1 R3 R 5 Werein X3 and X4 each independently
represent a direct bond, C _7al kyl, C3_7al kenyl,

w@osabkyhyl , Cl. 5al kyl - O Cl . 5al kyl PCT/EP2005/056606
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G _5al kyl - NR30- C1_b5alkyl, @2 2al kyl - CO- Het 10, Het 23,

O Q. 2al kyl or CR8R9; wherein Het10, Het23 R8 and R9
are defined as for the conpounds of fornula (I).
Wherein Y3 represents Het6-CO Het', O _6al kyl,

Cl. 6al kyl - CO- NH C1. 6al kyl or CR31R32; wherein R31 and
R32 each independently repigs hydr ogen or Cl . 4al kyl
optionally 10 substituted Wr‘[%enyl i ndol yl ,

nmet hyI sul fide, hydroxyl, thiol, hydr oxyphenyl c

4a| | oxyphenyl, am nocar bog,y,il/x Fbxycar bonyl , »
ami n WDHOBOCQFX@H\ I k tlozl%lm I M dadzoy \éf/
gua’ﬁ ande\,he/l'\\e,Ln1 and H Rare define sfor
the. \rrqsounds 6" f orful a (). ﬁso répr %ents

phenyl -0 _4al kyl, phenyl or Ffmno- or Substitution
di (Cl_4al kyl ) ami no- C1_aal ky! - car bonyl erein sai d R30
is optionally §{ubstR;5t Rt ed 54 w th hyds oxy5 @amn

mono- or di (ClA#akkxf ang-no, pyrim diqyl, N
Cl1. 4al kyl oxy. )@er ei n;% RS W%en}iﬁ@ Qﬁ%}? 4
tl t
H

hydr oge@1 Cl al kylM Het", Het 12 C|4al ;1

COzEt

Cl_4al kyl, H4al kyI sub \{ed h one or
wher e poss;ti’3 nore subsd.k >gelected from
hydr oxy, ami no 8 o di (Cl _aal IP<yl) Mo, p nyl ,
Het 15 Qfing Clobue Ryl OXY. V\D 2006/ 061415%° V! HOOC—Y3~NHBoo
PCT/ EP2005/ OSE@OG 40 In a first substitution re Ctéléﬁgdﬁon

a Boc-protected amino aniline (111) is coupledt 2,4

or 4,6-di-N Qrsdi-C-pyrimdine 1) )f%stl&gttn for

exan‘pl e tRe reggens in an approprﬁ“aj:e X's J,y‘lént uch as

propardls Rinol at an el \Laﬁ.ied t erat ufe (at
60-90C) Y Ut 40 hours |n§/<i‘.h pme\fggce of

N- et hyIR (A lﬁyl et MptN-—2579p Qanaﬁ} ie (DI PEA), 5

yi el di ng tL =ani | i nopyrim di nes of Fg/eﬁ‘é DeR5tbbnd 1 V.
In a sgco §'ubst AT reaction underionpar abl e
reaction conditha#s ,isaid intermediate (1V) ig
coupled to the a 'IFﬁ e ester of generak fOR?yd'ﬁ\'a (opaH

yielding the bisf SRbyri Rar %lreoxg/% 'i‘m Caewd )
Deprot ection prdy he | mermediat mul a Vi
which after rinmng lc qureRZprow C ol u § of

formula I. Furt h'é“%\ erofiati on fheg'ﬁf"n n&/l 0 Vi th
10 Boc- prot ect ed a ﬁ'o aci ds under art Kknewn

! ')9 eh f et Test X&‘E 53 y‘?
erein an X4 n pe Te C3 salkenyl,
%{L a k 1 5al B(Ergp # =1 5 ({}‘ 1 23,1 10 Het23
d%‘% lﬁy }g égk %e el r &e‘ﬁﬁm mpoun of
e, &%{S%tﬁ%d o %;asaiﬁ A s
ptﬁslﬁn Pein R a&ﬂ@péa'cﬁ] fhaépesidfiit reprébe

ogeQ br €XAKRA |o§t10nally
1@y & lohRx 1ﬁ(§)‘1}k1’ QfHty s Ghie, H}El&mydroxyphenyl o

C HIRRRY A1) & (%yl( H:)Q!r&xycam%mlﬂa fabflo- oSULJ, Wikyl)amine,
Cithiidodler fglllaki&lﬁd ded (e AE) an@Hetl akeJefhlad as for the compounds of formula
diayetvhdtkia RPreRéEemykyliroger Chytikgiarab ditdt Ao ATk FERGh1-G, uliyl @henyl
PLESEHC 6r d(C;.2lIkgBatito-Of ,alkyl-danbdiiyd widrein 204 RY 82pli@al(yHOButed
Asyith Uy drie1 antine mho-for élct:ua}k;ﬂ)lamm;memudmmraﬂl@ﬂ@thy OVherdieR>

d epesénpttiydngenaCpalkilj Bt ar C.galiou pubstfutedwithpaia nishear @ssible two or
t hosesubstitnoasiseitsted froth bydredyaanfihg, mees-er difh-allgbaminXDhenyl, Het'* or
r €pradglry. 20 - C=0-NR17- and - C=O- NR19- respectively,
hereinafter referred to as conmpounds of fornula (1)

whi ch are generally prepared using the foll ow ng

synthesis schene (schene 3).



As for the general synthesis schene (Schene 2)
herei nbefore, in a first substitution 25 reaction an
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di-Cd-pyrimdine by stirri4hg for exanple the reagens
in an appropriate solvent such as propanol or
1-butanol at an elevated tenperature (at 60-90C) for
about 40 hours in the presence of N ethyl-

N-Tf &- fﬂﬁtshbslti&tiby kae@orpa Bpapmrxicted apidPiiline (Jiek doupdedith@,4 or
a
SOLAEPR T AR 8508 1o QLB bl Wy gprorit
|s><§vemes§c13@ REORAIPEY Ity tanobatanicdlsvaSH Jarner A éatép 90°C) for about
f mlormlhﬁ lﬁ/tﬂelpregsﬂterofaﬁéthjkmw\nn@m@&tﬁyﬂ)ompmpsna@hna@)lpmp
e, usli C 0]
CXPTRRE SRR SrAcheRPb Y. 0y SR ANGlo
t eeqptiomtmndee cqrgwg{;hlpgreacptm conditiarrO Gaidtigenpiediage ¢ Wkis coupled to the
biag{1RBedtbDRYdAINTb NS BV ﬁaemgeﬁy @g(sﬁhﬁf)pmﬁlmﬂe%f&mm (VD).

o BrpR AT TR e o B g § RERS ot st
bypr@&dea nthedainiponndst of foramlalp pFwther eorgaBoe oftho tmiceu VII with
di 'B%'p Oﬂ?@te&? 1n§ ta@ﬂg cfézr G HJS&WIP&)H?@Q? RESfor §k‘£’tﬂ)l@’§1€ synthesis

car diim
oﬁrmt@me%m dP Fﬁ%‘%&.{%él ge, @%ﬁaﬂe jofectiogppd Aing elgsurg,the

C bapowes b feahildd”. (1508 Clok)re ¢ typically performed in the presence of a

el SO Fr M ORR 0 e
pradepddiimidaziie €l RPCly.- %r %&fybéﬂtzr&erﬂuaﬂé? O -(3-
D%h&hg?ﬁqilﬁﬁro@?l?BLdtmgcﬁb&ﬁlﬁﬁ@ (BDOTREItHE preteadd dddbséide of 1-

d di to th
(ﬁvﬁm Sl AP H 020 Re G E10SC R4 | HooORI

"- N Substitution HN5 11 1 + HN ">R5 ~ + H2N ">R2
ClAsFﬁrﬂ?er@kerh el lim t}k\é)(pe?ﬁﬁg}fta@ arYbfthe ﬁés&lptldﬁlg partlcular I:\gllroup of

Subst i t ®] R~~B 1o

Reoppeps it %Ef%‘aewﬁ Eﬁﬁ*@wi N o RPRRG \

E+-CRO-RR} alM -@M |-gnsp|eMleykﬂlerplnq|aftdiegéfbm(( t¥)as compounds of

DepRli£8 Y viichr&Eerdl) PrebhreRlusing 1o AdWin REy MR sk AciNnfe
(scheme 3).

As for the general synthesis scheme (Scheme 2) hereinbefore, in a first substitution
reaction an aniline ester (V) is coupled to the 2,4 or 4,6-di-I or di-Cl-pyrimidine by
stirring for example the reagens in an appropriate solvent such as propanol or 1-butanol
at an elevated temperature (at 60-90°C) for about 40 hours in the presence of N-ethyl-
N-(1-methylethyl)-2-propanamine (DIPEA), yielding the anilinopyrimidines of general
formula VIII. In a second substitution reaction an amino benzoic acid (IX) was
coupled to the anilinopyrimidine of formula VIII under art known conditions, such as
for example using hydrochloric acid (6N) in isopropanol as solvent and stirring for 1 —
3 h at an elevated temperature ranging from 110-170°C, to yield the
bis(anilino)pyrimidines intermediates of formula X. To obtain the diamide- linker in
the final compounds, said bis(aniline)pyrimidine is subsequently elongated by
amidation with an appropriate Boc-protected diamine using standard coupling reagents
such as 1,3-dicyclohexylcarbodiimide (DCC), N.N’-carbonyldiimidazole (CDI), POCl;,
TiCly, sulfur chloride fluoride (SO,CIF) or 1-(3-dimethylaminopropyl)-3-



11? RS o l~1 RR/ RL H®CH R ng Gosure HN cN~ NH R
" ~Z 2 NHN/NH R3 (XXX) N Wierein Y, Rl, R2, R3,
WRA06MBBI41R17 and R19 are defined as for the coPgDERUE5/056606

of formula (1) 10 An alterdative synthesis route for

t he conpounds of the present invention, in particular

for the 2,4-bis(aniline)-5-cyano-pyrimdine

derivatives of formula |I' supra, conprises the use of
4-eﬂi3'ﬂ@fbbdﬁm(d¢fQED§CI[)tih ithe) ogsehad ahiabenbe efalr- lqnin@lybéﬂzetriazole

i
oo PR e preBs o A Ry g AR R bl iR
f@DHWQGWé@ﬂPVBmiWﬂh%@ﬁ@ﬁ@én of one aniline in the
4-position. The second aniline can then be 15
i ntroduced after oxidation the sul fur atom Because
of the known sensitivity oﬁfgﬁ%—fnltrlle function
towards hydrolysis, a tBu ester, which can be
deprotected under anhydrous conﬂog:opsﬁ i's preferred
WO 2 6/06141§w@ﬁIRiB?005/056606 42 dhene 4HOQ@E R

Et ORENX41. R33 ox4 |RA B BOCN 3 |~ NJ \]

Sub;i«rl 'u i off HINNRJ\\\' RS % TR W+ HZN R S| HN" >
13 (V) (1) SN (Xr) 1) i@y 2) (X)

SubStItL(II) on R4 Rl R33 iii I~1 C Y3-NR

Boc 33 R ~,-X R,3 RIR°R R5R~R 2 |1 NBoc Substitution
BocN- Y3- C@U\l rrﬂﬂ NEy=Ar™8oc] Et 02C N~ &l ongati on

/ HN NH t02C L~~ 1 N (XX Xl) R41) . R2
=l
Deprg{oegﬁ\eﬂ R”BocN—Y— R°H s N R \\ 1_cooH
HN..- * . EtOZC/\( H/
L LN elongation HN_N NH
7Y K>
A LN
X

l Deprotection

R’ R* Q 17 R'N IR:(19N
r|\ o5 \4)— N—Y—NR'’H o
j & '\(’ R1
HO,C \( Rlng Closure /g ‘
NH
HN<N\ll R?
N L NH
R (XXX) Rs/c/

Wherein Y, R!, R%, R®, R*, R’, R and R" are defined as for the compounds of formula (I)

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

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

anhydrous conditions, is preferred.
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NI NC Werein X3, X4 and4¥3 are defined as for
schenes 1&2 herei nbefore and wherein Rl, R2, R4, R5 5
and R10 are defined as for the conpounds of fornula
(I). As for the general synthesis schene (Schene 2)
herei nbefore, in a first s@eBémd4ti on reaction an
aniline ester (V) is coupled to the

4-chl oro-2-met hyl sul fi de-pyrim dine-5- catbonitrile

(re) stirring for ex anmpl e the,cre |n anRr® yx

appr opcka Gl sﬁt%@ﬁt as, QAL oPan 5 1- B?.Pf“anosl\

at an \el vat ed ten‘p qsre - 96 ) flg abput \\
hour the pr égnce B I

N- et hyl - 1- et hyl et ) 2- pr opanam pe (DI PEA), (@
yi el di ng f ani 1 i nopyri m di nes~¢f Yer@bal for mul a

Xl . The second Boc- protected am no aniline II)

i ntroduced at the 2-position after oxidizi ng t )gxéd?“otn
sul phur at orq of Xl RzTthsa O oxi dation is typical ) Substitution

per f or med 1\ gﬁ orueea:-beﬁlrefPEcbcam d in CH2C12 (DCI\/p
or 15 CH2Cl: CHQCIQ?CE? under art known copdi tign § as NBOC
exerrpllflxe/ n the(synt he3|§ocﬁe apphes herré‘&mait\e/r\l Xs/
Depr ot ectli omnand, r Ng clgsure bv3 nacr ol a/@
(see HBSve) yirelYs the conpeugmds: accordfnglto thg,
i nvention. WQ.2808/ 061415 PCT/ EP2005/ 60 N \For
the synthesis of tH&E&E®Ronpounds of forrrul a () N xxxy
wherein Y repr ntgt tlont5 CO C1. 2al kyl or Nc
Het 6- CO- Het 7 %‘?% gg,ffg { referred to as the compeuRgStection
of fornula Iy ol 1 owi ng synthesis schene]i $)Ring closure
general |y appl | ed (Schenme 5). As used 5 herein
repr esent sma/\he;er ocycle sel ected from pyrrolidinyl,
2-pyrrol F oyIC, sPi perazinyl or piperidi nyIO
opt| onal =<subst1 Rtuted with one or where pos NE“tvvo
nore s\ stlt ts selected fromh dro
g Sl F y /\%;Iﬂ

Cl 4al Ryt - 4al kyl or X /\
pol yhydr d% X5 and X4 represeng/ d|
bond, - I kyl -, Ci1_2al kyl,

Cl- 4a| kyI Cl 2al kyl or C1. 2al kyI 71 C1| kyI
Y4 represents o) gL6al kyI , Cl 6al kyI Nal Kyl
or CR8R9;NGherein Het7, R9

arlherieXaXeandeh pirclafingd o @f scbﬁ%esééfﬁh%ﬁlzféormndf“@mw% R’ RY, R’
( |a51d Bn are@p@e%g%forrtg%?og@@w@é of formula (I

As for the general synthesis scheme (Scheme 2) hereinbefore, in a first substitution
reaction an aniline ester (V) is coupled to the 4-chloro-2-methylsulfide-pyrimidine-5-
carbonitrile (II") by stirring for example the reagens in an appropriate solvent such as
propanol or 1-butanol at an elevated temperature (at 60-90°C) for about 40 hours in the
presence of N-ethyl-N-(1-methylethyl)-2-propanamine (DIPEA), yielding the
anilinopyrimidines of general formula XI. The second Boc-protected amino aniline
(IIT) is introduced at the 2-position after oxidizing the sulphur atom of X1I. This
oxidation is typically performed with m-chloroperbenzoic acid in CH,Cl, (DCM) or
CH,CI-CH,Cl1 (DCE) under art known conditions as exemplified in the synthesis
examples hereinafter. Deprotection and ring closure by macrolactamization (see

above) yields the compounds according to the invention.



2- (3, 5-di net hoxy- 4-f or nyl phenoxy) et hoxynet hyl
pol ystyrene (1). This reactions schene only differs
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that in the first step, thd3fornyl functionalized

pol ystyrene such as for exanple 2-(3,5-

di met hoxy- 4-f or nyl phenoxy) et hoxynet hyl pol ystyrene (1)
is aminated with an appropriate Boc-protected aniline
of formula (A) by reductive anination. As for schene

551 B8 PR RS: Rl ol b GRURt Lot n ¢ e

f dleP e Cibylkyl oz H@St@@-@ki &?rwétﬂﬁr refpared ﬁp@sdb@ pempounds of

aRGdul e, ﬁﬁtfglﬂm;(lﬁé Jﬁ’lﬂle&g siticBleds E&Rrally applied (Scheme 5). As used

bi s(ani | )pyri mdine scaffold of tKe present

i nventi N3€rotect| n and t|o el on t|1 dinovl

pP%Rﬂ%I es af t errePref‘Fé‘ ALY %’Clceﬁ legtg 8@!%@0 ny ? Tirgfidinoyl,
( bipédazammbor piperidjnyt egtioeally subbtjtutc\@itBODE bOGHetE possible two or

e e
RPOIY e el sXs HdNKs Temigrat f gect bond 04 O-Cralkyl, Cralkyl,
sy St d bk 0T @Rikpel R BrC NalkyGr CiLaly1IHA' - 83£an 3Y 4 BpriSents

L T L e

COZA
P&’ Bhd\RP ate @diprdasciot thegotpdimdsdfitatingn (Nand RBeeiRAD Rprgsents

gz 435 RB. cﬁ%'é{hﬂxy- Jf@gfheﬁﬁ&ggtﬁ&yﬁieﬂgl FhigspteR (1R2 XNH z R

o

This reactions scheme only differs from the general solid phase reaction scheme 1 in
that in the first step, the formyl functionalized polystyrene such as for example 2-(3,5-
dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene (1) is aminated with an
appropriate Boc-protected aniline of formula (A) by reductive amination. As for
scheme 1, the next steps consist of a first coupling with the appropriate 2,4 or 4,6-di-1
or di-Cl-pyrimidine followed by a substitution with the appropriate anailine ester (B) to
yield the bis(aniline)pyrimidine scaffold of the present invention. Deprotection and
optional elongation, provides after ring closure the compounds of formula (1*) and

(I">*) respectively.



NRA H-N3N N\ 5/ s RR HNNR CR-IC H

HO2C- Y- NHBoc coupling Ii" amno acids 3eq O 02 R 2
WQ2006G14MHBoCc --YANH2 R R aR4 J ~, X4 COZEt PEA/ERR085/056606

5~a R4 N NRN NR5 Déprotection H R3/ H4 R3

(XXXI'l'l) O(~Ya NCH R2 r-N1' (/"'\-\XSja Oring

closure R~/ HNJ-\\ ' a RNNR5 R3==NHIii, W

2006/ 061415 PCT/ EP2005/ 056606 45 For those compounds

where X' or X2 represents -Sdhemdhe suitable

Boc-protectgd am )? |I|nes (I'l'la) are generally

prepar ed by aI X MFPSm t he known ni t rophenol s

(XI1), wth & /o/c protected am noal kyl hal i de foIIovved

by hydrogenol ysjig of the nltr@ ng arft —Boc

procedur &s (Scher‘?%IZ 6). 5 Sc h @e QCN%J e

Boc protected
anilines

CHO — o { 3
reductive 7\
o] amination N\ cl
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NH,
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e
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either RL or R5 as defined4for the conpounds of
formula(l) 10 hereinbefore and R' represents either
R2 or R4 as defined for the conpounds of formula(l)
her ei nbef ore. For those conmpounds where X or X2

I §BF %%o‘in RlR-vidbr2rl dyX* replteE@ltés-(D 1abketabldiBodcALotected amino

est fornu Vb ared.fromth
cavtaen >3reb?eeﬁ%f§\bé%rﬁ§ﬂd%i§a%%{m R BRN S OB,
byvithedBod-pretectadaminopkpmlhahdbelio lewetbiaydragemelytis ofige nitro group
(s gﬁkng\)m ploRtdufsqa8Metesi Ng NaBHA and

titani un(iv)isopropoxide as reducing agents in

et hanol as solvent, yielding in a first step the
nitro-benzyl am nes of for michenied®/). Subsequent

hydr ogenol ysis of the nitro group provides the

I nt er redpat es of the present |nyent| on. e.meo7 R
R HRR HRN(XV) R B hydrogena%lon Ri |

ti am natgogquJ_wL_x 2 02N : XI I
(Vb) 61/ sikd in scheme 7, R re r s%rf%‘i‘eaflgnR'| /
RS as ‘définhed for the conpounds 0 rrrul a(l)
her 8i'nbefor eNgad EBY%ighr esepins” el FRZ or
defi ned f)g;é t he conpounds of fornmul a (1) (ma)
her ei nbeftPe. WD 2006/ 061415 PCT/ EP2005/ 056606 46

Akt eedatstheak ¥, B ogpresdnos@ha RpoRind sefinkg fonthe canpéinds of Kanula(l)
r %Qr i) e%}% ?nd Ig représgﬁs e?d'{tl:rtR":l Bl 4 o IR bk Wl @Qnﬁ)ﬂhds of‘ﬁﬁmﬁgﬂ)

formu are generally prepared fromt
c berrebderal |y ava| | abl e nitro-phenols (XVI) and the a,
0) - pr ot ect ed hal ogenated al cohols (XVII) under

Z)lg%ﬁp %gﬂgﬁ&sgﬁﬁﬁa Xn%Ing rggl%gén?sg\ﬁl{m %fl\l/l& lﬁﬁl \f ’1ta‘t§19 Bniline

pREsE o BrapladyBcme eopeel Iy @sgppted fgpnhib F #Bo‘ﬁrheﬁyrbenzaldehydes
deximaind v afifel(KLY) bysreduthise gueiatibry uidetsaeidrdoaditidhs)$cheme

t andard
)RR SO o R M e

f stharolas §q1y¢ré,)y1el@gg mﬁrsg jtep e pErRebepzylamines of formula (XV)
Subsequent hydrogenolysis of the nitro group provides the intermediates of the present

invention.
Scheme 7
R R
Q | |
: / /
(XIV)
\\j\ / hydrogenation //
NO, reductive amination
(X1 (XV) (v"

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

hereinbefore.
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Br, and I V represents a prétective group such as for
exanpl e net hyl carbonyl R represents either R or R5
as defined for the conpounds of fornmula(l)

her ei nbefore and R' represents either R2 or R4 as
deflicrrevilpfortthee tompamiondscrotX ' fop Kiudpadskits -O-, the suitable

h e 05 %1[] lgefamhnes (EP foﬁ&%ﬁ%f%%%ﬁ@ p%PaI‘e(arﬂBﬁll fhe Q’Ll)ﬂm\éﬁ%hs’

m@bk@mlmpke;mls (K¥dpmdithees) ¢ cyprmw&démqgalaﬂt@ alcohols (XVII)
S Whdd: 'aIldelhﬁ‘éjC(ﬁHitithﬁSa 1edctibR B! sBlverht] fob )exaatﬁlﬁe ugiaper al |y

I K T ——

s dbsvatitye (CSHIB| is stbedquernt)kl nxjluded agoottlieg fovséandarid gendiigens, for
gé‘{-ﬁplé tRpgalcH acQRdicld fNFeld tHeQtbEXARPhETiNES 0P SrNRIHAT)
tltanlu m(1 V)1 sopropoxi de as reduci ng agents in

)-as sol vent, yielding in a first step the
nltro benzylanines of formla (XX). Next the primry
free alcohol is protected usiscgnadt known procedures,
for exanple, 20 using an esterification reaction with
acetic anh@ @Hln t he presence of pyrwéknﬁ/oiﬁ@/ﬁhus
obt ai ned in i Bit &9t OfFor mia—X ) is sqpﬁéﬁugmtly
reduced ac%ordln%%to standard condltlons r(Xvég
exanpl e, using i ) acet €V Hcid to yield the

substituted anilines of formula (I111b) (Sch 9). WO

2006/ 061415 PCT/ EP2005/ 056606 47 Schene R2\ MO

R12 n R Reductive HON H + HN, Y~-O—% 112 iRedu@ni  R1
ielding 4

NO2 Ami nati on 2NR(X|||)/?7<VX);@
free alcohol V,Q - Nz Rii Redy

H2N R 002N Ri  RI2 (11 1b)

n V'O-y~-N n Rii
(%)

X represents a halogen such as for example, CI, Br, and I

V represents a protective group such as for example methylcarbonyl

R represents either R! or R’ as defined for the compounds of formula(T)
hereinbefore and R represents either R? or R* as defined for the
compounds of formula(l) hereinbefore.

For those compounds of formula (I) where X' or X2 represents NR'®-C) alkyl- or
—NR18-C1_2a1ky1— respectively, the suitable substituted anilines of formula (IIIb) are
generally prepared from the commercially available 2-nitro-benzaldehydes (XIII) and
the amine substituted alcohols (XIX) by reductive amination under standard conditions,
for example using NaBH}, and titanium(iv)isopropoxide as reducing agents in ethanol
as solvent, yielding in a first step the nitro-benzylamines of formula (XX).

Next the primary free alcohol is protected using art known procedures, for example,
using an esterification reaction with acetic anhydride in the presence of pyridine.

The thus obtained intermediate of formula (XXT) is subsequently reduced according to
standard conditions, for example, using iron/acetic acid to yield the substituted anilines
of formula (III°) (Scheme 9).
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In a first step the known 2-nitro-benzaldehydes (XIII) are converted into the
corresponding oxime (XXII) using, for example, the art known condensation reaction
10 with hydroxylamine.
Next said oxime of formula XXII is allowed to react with an halogenated alkylacetate
under alkaline conditions, for example using K,CO3 in DMSO, followed by reducing
the nitro group, for example, with iron/acetic acid, to provide the suitable substituted
aniline of formula (III°).
15
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)
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Next the primary free alcohol is protected using art known procedures, for example,
using an esterification reaction with acetic anhydride in the presence of pyridine.

The thus obtained intermediate of formula (XXV) is subsequently reduced according to
standard conditions, for example, using iron/acetic acid to yield the substituted anilines
of formula (I11°).
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phenyhidazqy, @rg‘@@ mOCO Cl_2al kyl -, NR18, -NR
&“m;dzdf’ ka){:h-mdepéﬁﬂehﬂ%il_&preséﬂehﬁﬁegen CHatl34- Cl1. 2al kyl -

k 1 1 ,

e
ﬁi ch IPHeseyIs ﬁélﬁ%m ¢iF selpcied fromypypelidingd, 2=pyreaidiaowyl. piberainyl

subsbk plpélﬁiﬂan&H&rdﬂﬂi;e&iﬂ HEB S ombnﬂy-sébdtllﬁ)téd)wyh oneocﬁr Wwhere

r epr ?)?ﬁesl tle% two n?o% kl}{)lstlf?lglg? E%lécltlédefgon\{vh% )?}ggl 21; ere

ent’s se r’om

h dr dxdroxy6y 43118’10<Pf PelihgdrompCraden061415
P@IFHSEB%@&{]{S Q%@Q&yclé Sel&ed ﬁ@fﬁ SetidinnyXpResidinodya pPerazinyl

hal o,

Cl 4a|0f<§/1¥ Lﬁ%ﬁ vﬁlg}(elrr sa1 % S Qﬁﬁ%délyggbstlltuted with one or where
ami nocwtioiw or mare ﬁﬁ’sb‘i“ent@l 56(1@1641351 doy hs)r(hmt}n &eaalbdny| -

Cl4ahkybsy- c?%u@al Yhydro%. gamghﬂal kyl oxy-,
| f
?:?fxsfj%%fwtP.hafém%a&i%%ﬁ%‘rc% AR LA %Tefrf g
or CHeé%tiskmMyna,lly R@bstivpedesiginos: dwdlewgmnslble ya o;, mojetsnlgstituents
Cl. 4alikylq &b c%i@lk@ 6c§¢1&§f<yltwd Sy L Elk 0 )G(CI%Ikylw@ualkyl

substltuents sel ec@ fTom hal
phen f polpyslrasychi«present s hydr ogen, or CL. 4al kyl

o plet’ Oreptdsgntsabatrot weleestlesict] firomydopkylinya mpiyrrolidinyippiperazinyl or
di ( Cﬁ%@h&)@ﬂﬁﬁ@raﬁ sail BRPY s o%ﬂmﬁiif} AUt X Nwith one or where possible

two or more substituents selected from C;.alkyl, Cs¢cycloalkyl,
hydroxy-C4alkyl-, Ci4alkyloxyC,.4alkyl or polyhydroxy-Cisalkyl-;

Het* represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het™ is optionally substituted
with amino, Ci4alkyl, hydroxy-Ci4alkyl-, phenyl, phenyl-C,4alkyl-,
C4alkyl-oxy-Cj4alkyl-, mono- or di(C;4alkyl)amino- or amino-carbonyl-;

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



10 R14 and R15 each indepedently represents hydrogen
or Cl4al kyl optionally substituted wth phenyl,

WO paboloyl415 met hyl sul fi de, hydroxy, thiol, hydr oRGPERINHNS6606
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am nocar bonyl, hydroxycar bd#hyl, am no, nono- or
di (G 4al kyl )-am no-, imdazoyl or guanidino; R18 and
R19 each i ndependently represent hydrogen, Cl4al kyl,
15 Cl4al kyl - oxy-carbonyl - ,Het' 6, Hetl17-Cl4al kyl - or
phenyive G mateksybstitudrestsélected fremetitsslkgl, Ketoyrioaligl e
sel e r ol

%gglgﬁ et md&yql%ﬁ i bOIvhArIRN gl

eit oFF‘é’Iqu9nt§ & Bgtﬂ%‘m Qe wetdrﬁ%@/r& idigryb 2epyrioldigppyl equinginyl,

or e uﬁbbﬂ"}ﬂl deblﬂi@fﬂﬁ)qﬁﬁibﬁ@}tl qdpefrﬁ@lml byﬁlﬁ)aﬂnylﬁlﬂﬁink&dld Het*

hyd C
Hgt gos)r( pél g'rﬁuéstltu o(é %V@R 8%:%/ X]i wﬁ’eré( 1tbg'e wap or n}f)re Subthuents

pyr r otledecirbm IWdWY,rHﬁtl diet5) r%'flrbon]z)h, Eesadioil, d‘yﬂromeMalkyl- or
plpeb ?d(rbx Bkl §1§dd Het8 is optionally
Itu

pired FetPEF‘éﬁ’tt%WQ%tF’@&i’ el e BTl gy iy, Biperizinyl or

hydr pipgriGihylabkertin sad H@OZF w@dpmwkly-sul@tltutepch\mﬂybne orateficbpossible
" ePr g3e Dt nﬁare@%s%%}g%ﬁcé@ b6 C daf RELRY LRI Nyl or

gluEgﬁlﬁy@rewé@wa@ﬁe@easﬂg%low%ﬁ%ﬁﬂ&% g?lash ?’%Mggg"ﬁl%r e

substituents selected from Cl4al kyl, C3 6cycl oal kyl ,
h X IkonxyC14aIkyI or
pé?&%f%mg%ﬁ-%%kaﬁnwﬁﬁIfgt17 represents a heterocycle
sel ected from norpholinyl, pyrrolidinyl, piperazinyl

or piperidinyl mherei@/ea'thEkin?s optionally
substituted with one or where osﬂible 30 two or nore
substituents selected from aMhkyR', C3_6cycl oal kyl ,
hydr oxy- Cl4al kyl -, C, , alkyl C, al kyl or

pol yhydr oxy- Cl4al kyl -; Fbtzg;r presents a heterocycle
sel ected from pi peridi nyl P lenyﬂ pi perazinyl,
furanyl, pyrazolyl, di oxol™& thlazolyl, oxazolyl,

i thedtdaohackytidally aaepthle ; addlboaasjiiltaznﬂ the sterppeliediicajlly ispmeric forms
pygrgkhgrqﬁkn%@erehn sai d FthOlLs optlonally
substituted 35 with amino, Cl,a

a|WVpreseWﬁl§qgen Bﬁéﬁgﬂtec&ve grgpmg,qeferabl)@eﬁa&fea%nb% 2Fqup

al kybensisting of methyldarpiiyd, attuptl) rmethylpethyly benzyl or trialkylsilyl;

a8 DALY, A ROIR/ A %E%Jaﬁonﬁ’ge{cﬁ?@éa ! (1R, 50

r esen et eroc e se
rmr phet-setkyl-COpNH Shisdl kgt O-Ni-priadlikHgANR oTC S N By |
wher ea:cn-mmcdﬂﬂe‘tszz) L@rm%-NHnra,i lkyBOOSNHE Ut ed With oge
er e te

¢ PR Rk By Rl C MR GuReFe
CI 4apmﬂwl§1@ipxuial kyl or polyhydroxy- C 1 4alkyl-; 5
H@ézgé’ﬁrés%ﬁ‘trs Qg8tiHoad hat(elrz@rkyp kn&th&ﬁé @@tgladatﬁm@&hched to the phenyl
pyrroli P b i no
i soqlrflnﬁ’g(lr‘q9 %dé%{%ly&\} lgq I'C‘nzapl( p’pldgﬁg nk/l?tmdr
pi perHel Ay zaﬂmbr@N =CH dr fepalyl-;i s optional ly
igpzéﬂr%sgﬁt@ﬂyavog% @}E:h?gq{ald’\"ﬂ(&g]&r@xymrf%‘giyb'(ﬁ 6511663(}10 i, TRkSL-,
Het 2 al@é\%ﬁ’aiafﬁﬁ’ @%arﬁlélf’k hydr oxy- O 4a| kyI - or
pol y by ghlloxy- Gibstltaekt with:haknHet or BelalFlaxepoeBErpesents
het el lgub%ﬁ u?éatvﬁﬂl éﬂeWe%%Bl@Wo or¥ErE ShdlsEua¥s selected

i per aZI
PLP from hydroxy, Het'® or halo;



pi peridinyl wherein said Het25 is optionally
substituted with one or where possible two or nore

waeewsiopuent s sel ected from Cl -4al kyl, C3. 6¢cycPOHER3005/056606
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hydroxy-d i al kyl -, Cl4al kyl’®xyCl. . 4al kyl or
pol yhydroxy-C 4al kyl -. 15 In particular the
internmedi ates of fornmula (111) or (1V) wherein one or

~nmore of the following restrictions apply; i) V

r ®) resesaits hixrdgang eyal,no;imﬂd;yxb/droky,myﬂlyokyaarboayh,yI ii) Y
o s %S%“%ﬁ%%gﬁ%ﬁaé%lﬁa@nyﬁ%f%&% hmon
-comréperaﬂw winocprborg-, ﬁef algingly| @@vml yloxsp,

1) al#hob & RIS @ioinG- oadmcmﬂ«tyl)bmnﬁsulfo?ég%zamkﬁwlﬁde NR18,
t24 or

-NR
- Het ?A‘*a&y?sé‘gﬁ%i%‘}? Cl%YrSB‘&" F8hy EEERIYS” co NR1L9- o

- Rérepies@its Rydrigdn, eyang)nifry, Glefdk]éls ent sialyybisubgfénted mathene or
Cl 6 ok Wstitudied fcR i3k F26) r@§ﬁ[&§rl§X}Q>r fhehHOXY-

bﬁt I %?PE’EC% WI gﬁg&a?ln {et)}g,efg&%%ﬁgnaiﬁl WLB%@WM% lsly(Yro)(y, amino,

pr ef emab o dl(éh@qlkyﬁmane, phowt oi @Mla&yloxyl uoro or chloro;
v R'M) anB]R’35 5&%E géﬁeﬁﬂ? Yeﬁf&&ﬁghy%oggﬁ 04@ éoféﬁdn’aﬂy Kbdtituted

eac epend represe
c1 4&41%@@%@%@» pythy tﬁl@éﬂ hYGfOéa» 0% ﬁlyﬁﬁ?ﬁiﬁphe@f
di ( Chm#nbichdyy,dydroaycaryl, imnids] Sroascr RYE, edlgh)-amino-,

i nde Y, sent hydrogen, Cl. 4al kyl,
Cl 421‘?@ o !’rf’raglm”g’bn |-, Het16, Het17-Cl.4alkyl -

Rerﬂ}lﬂﬁ{@achFWPGHdPWIYp@PﬂeF%hWOWd‘F@@%» x) Het 6
repres gﬂl{ﬁ-oﬁyh@b&ﬁ}ﬂc,ﬂkklé H&V@Lzﬁﬂylf 6Iqmemralgh1k5m nyl
klp 6?pr%sr§§ﬁs fi%etequgfle Feq?cté/ ﬁ‘OI{l Rylﬁ& éﬂn -p);{n}%dmé)flglyplperazmyl
repr ersnlmrginayl ity Het Mpél@maéla Sﬂbwmtmmpmecnrnwre
ﬁ' |toe @s%iblb)/tkvo% nwrfarbmﬂuémé sel&%d\/mﬁig dcﬁ‘oy?}?h(?ﬁj?]a
ete p 10 S uted W Yy roxy,
Xi i ){“F&g SHé‘B?Y Oérli’f’g'%ﬁéﬁé § aﬁn‘vﬁ WO 2006/ 061415
PHE! ER2GOB 0 668G YClE §elmt¢d fyomlem@@@;br%}s)eml@monyl piperazinyl
pyrr g ﬂ)lgérﬂﬂllnyl wﬂﬂlb'ifeﬁpslaicf‘ﬂét, isl 0?)99[541'1 19QhtsRihod WM SRQUrivihgle

B;Pséﬁ?ﬁs’&’%‘wo orw?%%%m,?mzf selsstid K &Fﬁlﬁé?xy, prgsent's

decahydioxgqli-satdyi- nylpplyhpdrpey—é}uaﬂigyﬂ or piperidinyl

mﬂg?gf)?gre%?ﬁ Q héglgo_%g%@r: §el&@éd' iﬁﬂﬁb#ﬂolﬁmﬁ? I%‘r‘gé ) atﬁé\g&&lgreﬁl said
f or niie I(SVPSIOI}Q ly Slp@tl‘futquzmﬁ Q8| or j erem%_bb 0 & Ipye sybstituents

selected from Cy4alkyl, C;.scycloalkyl, hydroxy—CMalkyl-, Ci4alkyloxyCi4alkyl
or polyhydroxy-Ci4alkyl-;

Het'” represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'” is optionaily substituted with one or where possible
two or more substituents selected from C,;.alkyl, Cs.¢cycloalkyl,
hydroxy-Cj4alkyl-, C4alkyloxyC,4alkyl or polyhydroxy-C;4alkyl-;

Het? represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het® is optionally substituted
with amino, C;4alkyl, hydroxy-Cjalkyl-, phenyl, phenyl-C; salkyl-,
Ci4alkyl-oxy-Cj 4alkyl-, mono- or di(C;salkyl)amino- or amino-carbonyl-;



/1T HNI Pi 1~~~ 10 Rs (VI) the pharnaceutically
acceptable addition salts and the stereochem cally
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i ndependent |y represent hydfoxy, halo,

hydr oxycar bonyl -, hal ocarbonyl - , am no or-NHR29; 15
Yl and Y2 each independently represent d _7al kyl,
C3_7al kenyl or C3_7al kynyl wherein said Cl 7a|ky|

C31cPAkdpessyilts a 63 erbay diy sejdcted nmombiphn byl ypysiebidinyk pipenhzmyl or

\;Vlelt 2 gﬁﬁﬁd@ﬁd wﬂe‘?&ﬁ salﬁ ‘ill%?;?] gl_o%tlt)ffﬂlaf L&%ﬂﬁ@q Y?HIF %é rérﬁm}éposmble
ani n&¥PF AP SUbﬁ%li?@tS selected from Gapkyh Castyalealsys ony! |

a - 4%&&1&)@@ janegaw, C@JaHQ}I&WCSMIE%M gflyl\l(@éb@i-@bdaﬂdyl fonyl
e § e e CEL ARG I Rt ol oS puinotioy,
Het ngoqn.mamkydecammnmwmmm REpipaidigrdRein @ Het

s 352@5‘51@%1 ubstiaite kiR 3h&¥ whdNrb&ssiblel twd @k kibke substituents

K
C1_3 a?lﬁ%ﬁd Rpin hzér%%pﬁé}?e HaBo oAl gy -alkok or
- O CpoRaydiyky-C; Byl @G C1. 2aJkyl -, NRI 6,
éei% gl‘gé #ﬁétfrocyc%&e;cted%nNﬁ%&)hollryl'ﬁygr%hdm&zplperazmyl or
repr @g@ﬁfhélylawléﬁr?l% éqld bish dis ()@tlona@y@ibs’gwtq&\ylth OongQr whegs possible
Cl. Za\krk}ﬂ moreNﬁHsiBﬁuen‘tsNE&&ed?ﬁoﬁ&]hlﬁylkyl, Cs chRealkylCO- NR19- ,

00 B8y CoA OB O ke B w6, iy

hydr oxy, fornyl, C.6al koxy-, Cl.6al kyl -
hﬁﬂyche ﬁwhhediythsam fofinula (e BQQIW@h&@ﬁ)ﬁ!n@ o1 Abke of the

P2005/ 056606 58 Cl1 6al koxy- substituted with
haI o%OIéé‘f"igremeﬂonﬁa 81?/’1 oxy-, or R represents

Cl). 63l teptesentisdiager erethyt krbakorgthykher e possi bl e two
0'11? W%I%g%ssud @?M@ﬂs G¢1%§k§ﬁCOfNHmdlyﬂkﬁ>GO Nt 18 s8kyl-

e NS EPERr RSN U SR S Phah e NI R co v

Ch@aN%Wprwtﬂsnyﬁrect band, nOcGiblisyi, NR '® D06 rsalkyl-, -CH,-,
di (Oé@lﬂ(p(lb) ﬁgpﬂgc_ﬁrepﬁ@yiam 1Cl| al kyI , C2.6al kynyl -
cl oal f nono- or
diy d%é?ﬂiwl)‘%&%%%&ur%%ﬂ SCL& lglquyl sul f de,
Clv) 4a|1 kapirssenhts bydrolgen, 1Bpe, 4B eklissu) HetHer B! rpleséat Kooajioxy-

t QRE: itro, Cl-4alkyl, or
- SRR B e ARl

€ . .
st FRERPYS Selreasneyone. &ﬁ%or%%ﬁm@@aqf&rﬁglmbg mgys; ip garticular
nmonoflasro ofichlGiodal kyl ) am no-, Cl al kyl -sul fonyl - or

pgdr)ﬂﬂ regﬁa&rn%{y%%%gﬁ Sr byﬁﬁggen cyano, hal o, hydroxy,

V111) R and each independently represent hydrogen or C;4alkyl optionally
substituted with mono- or di(C;4alkyl)-amino-;

ix) R'®and R" each independently represent hydrogen, C)4alkyl, C;4alkyl-oxy-
carbonyl-, Het'®, Het'’-C, 4alkyl-or phenyl-C, 4alkyl; in particular hydrogen;

x) Het® represents a heterocycle selected from pyrrolidinyl, piperazinyl or piperidinyl
wherein said heterocycle is optionally substituted with hydroxy;

xi) Het® represents a heterocycle selected from pyrrolidinyl, piperazinyl or piperidinyl
wherein said heterocycle is optionally substituted with hydroxy;

Xii) Het* represents morpholinyl;



Cl4al kyl oxycar bonyl -, Cl4al kyl car bonyl -
am nocar bonyl -, nono-or di (G al kyl)am nocar bonyl -

W@200abKys -, C2_6al kynyl -, C3. 6cycl oal kyl oxy- , PABEP2005/056606
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am nosul fonyl, nono-or di (&74al kyl)am nosul f onyl

Cl. 4al kyl sul fide, Cl4al kyl sul foxi de, O -4al kyl sul fide
or Cl. 6al koxy-; R5 represents hydrogen, cyano, hal o,
hydroxy, fornyl, Cl 6al koxy-, Cl.6al kyl -,

haliip Hettéreptes@ny fporvjidani, qoinplitydt i@dquinGlin@amlegeykinyl, piperazinyl
substr%ﬁ ﬁﬁﬁﬁnth hal o, Het2 or O -4a&yl oxy-, or R5
repres Cl_6al kyl substituted with one or wher

p ese@ iHst”erepiesersy pyrlidingly gainp i riseguineliayh desahydregino liny,
hydr @¥¥sazi I&%l}ﬁ*ldﬂ@l Rherbi8 sailbHet R0 paib fal R24bemetd with
|ndeg gent @pr ents hydr ogen or Cili al kyl

opt i G4 PF@O bé?¥°ﬁ¥ed wi th cyano, phenyl, indolyl,
nmet hyl sul fi de, hydroxy, thiol, hydroxyphenyl,

pol yhal od i al kyl phenyl , C14alkyloxy, pyri di nyl,

c3 6cyc|oalk kyloxyphenyl-, am nocar bonyl ,
h{bibe 1) %fo? ciﬁze)rmno- or di(d 4al kyl)-ami ne-,
|n1dazoyl or guani di no; Rl1l represents hydrogen

Cial kyl or represent mao- or_, R?

di (G 4al kyl ) am no- O 4al Kl - zﬂ yl 2 optronally

substituted with hydroxr , hono- or

di (Cl - 4al kyl ) am ne oK, aIkyI xy; 30 R16 and R18
each i ndependently raprq§ nht/deogen Cl4al kyl ,

Cl - 4a|ky| OXYy- carbo F?f 276, Het17- Cl4al kyl - or
phenyl - , al kyl - 1R 7 and‘ﬂ&@ e i ndependent |y
represent hydrogen C,al k&, He , Het 15 C 14al kyl -

O[h émgxgﬂa\élzutgall Phdeybanle %tm‘?sjalts B%ﬁh@ﬂgregﬁl@nﬁ‘&ﬁl]‘ isomeric forms
y r'epresents hydrogen or Cl4al kyl

optl EP -JWHeHE sypstituted with cyano, phenyl,
i PaddyP,, cacteindydeaddntly depresaytdrydroxy, Hali, biydroxycarbonyl-, halocarbonyl-

hydro BP%P%%IpolyhalOCI aIkyIphenyI Cl,alkyloxy,

c ycl oal kyl , WO 20 i
pgfwaebz% o5 G ERTen oreRlG RS &‘araél%yg 3: ) ?8&9%:@%’8)‘11971}“31“
am nguid apfpleyl,@; ,alkélSil,-Cladlkyiyl ammpnona,lly substitaioyith atre or where

guanj di_aps twR%%EB)?éJ{u%’?tﬁﬂéIﬁs eﬁ%rex'ﬁogrﬁrﬁg Bbnd %r al kyl

wher 81 y su tute one

or mﬁlé@ea]é@@élnwpeamlmsugpnﬁomen%@bér(ﬁ?mklﬁéd)ém@er‘é@e@d

fr 0”Ch%ﬂ{y@&&ﬁdeamﬁﬂwlsﬁlfﬂﬁﬂ@Clgmk}dmﬂﬁikyladnﬂy| ) ami no,
phen Het' represents a

, kyl oxy-;
het e bﬁ@gﬁgqﬁ%ﬁ‘%ftd ?ronrprperrdrgyl,Z{Drpholrnyl
pi pera¥i angdl Y, eatlyindegendenslyrepredepy Het @
thi gf-le{ &lb DXATHE RPﬂNH rmﬁﬁz%JNsH lco ew@aébt:@l CR¥R*- co NH,
oxa Lazaly r
wotpeeL Y UL RN AL, Py
hydrﬁxymﬁﬂaéﬂkyl , phenyl phenyl - Ci 4al kyl -, 10 C1
é?ndl E%Jr%sgfrft aﬁhreﬁlb@ﬂ 0,18 2%112&1- (rg(g C@O‘-‘f@l lz(a\ﬂk))lﬂ(!’tﬂﬂgb or
AR TSR A 8 e o N
furanmbampyrazolyl di oxol anyl, thiazolyl, oxazolyl,
| %29@494érésadrrgﬁyb@ﬁ@'d' ©- %famgr 20 20 Rl i Rogd's o
2@ %P onal’l
SubStNRut(éldalkyl‘ -CH,-, -CO-NR , -Het et C1 salkyl-, -O-N=CH- or
-Cyaalkyl-;
R! represents hydrogen, cyano, halo, hydroxy, formyl, C,.salkoxy-, Ci.salkyl-,
halo-phenyl-carbonylamino-, Het”,



with am no, C1.,alkyl, hydroxy-d 4al kyl -, phenyl,
phenyl -C al kyl -, 15 C, , al kyl - oxy-Cl. 4al kyl - nono- or

WQR¢eD6 s kyl ) ami no- or am no-car bonyl -;  Het 1BCT/EP2005/056606
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represent a heterocycle selS8cted from pyrrolidinyl or
pi peridinyl wherein said pyrrolidinyl or piperazinyl
are optionally substituted with one or where possible
two or nore substituents selected fromd - 4a|ky|

C3_ 6€Eyalloa-epbstitiipd mitk halo, Hat bk salkyloxy-, or R represents

C14ag ké\élelé;ﬂ( Yfeltiddikin dﬁ% ob Wh&l%i)ggs‘ﬁﬁé’ fwid o Z‘?Arrg ¥listituRfls selected

esents a pheterocycle sel ected
mor phol eRphydisyy.rHati @ B3lPs, ~ pi per azi nyl or  pi peri di nyl
vvRé f@kd@exﬁﬁhﬁﬂr&@’hl@ahs haf, hedraky, yy&ubymrﬂonyled vvl th one

t ed

or O‘Q}’ﬁer M‘%&?A@& A au§f1$(a'§'§’orn$1 ﬁ&é&b%%gf 1% $C e

al kw@wuqyl)amparb@nygmpw@ﬂm@ysa@qynné gt yeloaRicndy-

r epr %ﬁl@&ulﬁ)nﬂehﬁh@%}/ 8U(€, ﬁﬂéggﬁﬁﬁdsﬂ{oﬁgﬂ QY{aﬂl@lduﬁid’é}" or

i pe r oll1adln or

i cF muhat Soe g YRl L o
WRerepresasshyiregent eyena mitnmp CesalghsiriGh ydkylsubstihsed with bneoon

Cl, a}n&él subsrtuddfYeleRl Kr)é{n- haﬂy @1% 63y %n%ﬂ(l) mono-or

Cl_ 4 | kyl al kyl'-; Het17
repr y @yéalﬂ’é‘f’e%é léeg%ﬁlyécqré’gx%’llom mor p%ol i nyl,

pRf feq)kasehtmyydrogunp@aaq,lhaw hpdroxyp hpdoxdarbphylwher ei n sai d
e ”‘“é‘“a*%"“?ﬂ bRl Sl o,
?:1 _ 48 Gnplky Damigegas bosi-k 14l Foselkyel-, %rsrogﬂkza Ikyloxy-,
Cl1, ahdsibaitfoa1dmbliylor m(cmlkybgaﬂinowﬁ)ﬁsvlaemwyiwlﬁde; 8
b LrRSFRE N RoREndTRAL ¥ . R]%Sffms a heterocycl e

rom h pi perazi nyl,
B Sy g oo, Kemy b ek oandioi,
im dﬂa?(@.lpuényl_b;ﬁ@@(;@mﬂuﬁb-,, Hewhdi azol yl , pyri di nyI or

pyrr I n 8 or
oy Gl ROSLEL R B R g b Aescns
hyd r@%yl.k@ substitikigil withpie agywhere ppﬂgﬂp}q twg] or more substituents selected

4a| Kyl frorfohydtbksy HeOR ¥r Kalo;4al kyl - nono-
Yaan

OBoR B e R ?@%ﬂ@ﬁé?fg%éﬁésenééw?@é%& 9V+D aligh optiowaliy,

i ndewmwﬁlwtmoapmcesms irdofiydt reetbylydfide, Qpediremt, ehdolf, rom

pi peﬁﬂl(ﬁ'b{%hen l'"ﬂé[ymgﬁbﬁ%lp}féhfle(?ﬁﬁn&yaxy }Hfdﬁ{}w Gs.cycloalkyl,
pyr azg@a/ di oxoL\g@gg t hi ég ‘}z/" X %/

i mi a5z BtyIoxY PRy L AP carbopxt PYFXFpr owﬁ TRy PORSy or

pyrr dn(ﬁlmaﬂtyl) antier-gintidazayldridetriddingr  Het 21 i s

gi;!g'r é@}@ée@f hg&f{agéq Maq 1% féisregéﬂt Bmo ot dREKMlkyl)amino-C, salkyl-

phen§ar qayl @@FIR%){IY S@Sﬂ&ﬁ? With Bydyoxs, BeimRidinyl. msne:= otor

di ( Ciit@aalkyl)miik 00 €, pilkydoryno- car b?nyl ; Hethzlz .

rERresen s I rphol i ny

pgr ro?ﬁ eac ldapée%d‘%gpr%?ﬁ&ﬁ }%%egperqjl wher ei n said

Het 2@14@%93?9%@@% H@bstHet u@eeﬁﬂwlm pbf:fé/ Sn4alkdrse

pagsah@ IRE” cabMhdBFend®HE reptBsehi hyldedres, SEhIREL Hgt“f Héfff CMalkyl- or
ﬁ( % gcycl oal kyl, 10 hydroxy- 4al y

4a| %z“ Y5 kyl or pol yhydr oxy- Cl- 4al kyl - Het 23

aRfl, REL RY apd BH dacltimdeprdenit yprespisdydnecaor{atelkploptibeally

35: ﬁ%@%;{eﬁ%ﬂhﬁ)}zﬁﬁcﬁghﬁigwﬁdo é %g&ﬁﬁﬁ@ﬁ%e?%%lﬁ?%ﬁj thiol,

o poRuspiphensy P%B’hﬁ@Pﬂtﬁ)ﬁW}HheMe s Fihgl Coperclont,

Het24 is optlonally substituted with one or where



possi ble two or nore substituents selected from
hydr oxy, Het25, Het22-carbonyl, 15 Cl. 4al kyl,

WOR@eosL | al kyl - or pol yhydroxy- C 4al kyl -; HeCRBP2005/056606
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represents a heterocycle seéPected from norpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said
Het 25 is optionally substituted with one or where
possible two or nore substituents selected from Cl

al ky lamirg8abonyd) lyalkdzytarbortyy, ooy 110nd adrdi(Cy 4alkyl)-amino-,
Cl4al. & habkivlo: or pol yhydroxy-Cial kyl-; 20 Het 27
and, }l—étydfga%ac%gh o

I ndgpendent |y represent, a heterocycle B
s& ecpents snyyHeto| ardringlyl whergyy 3 Ri"ds prjopplly substituted with
qui Nehé Biywheré pesgibic®loiof yore sldbetidistds Wieﬂ(ﬂdﬁmﬁdroxya amino,
pi perazinyl .. [ ] di nei po Sal t 27 an
Het 29" ar 'eé{ljodﬁ{tlr1 6%‘%(1%3( ds‘% g ¥+yt1’u %d%&wﬁﬂﬁaﬂ‘d goe gr where
p&istirepresentag heterqpyele selegied frem@inesiding), ewrrbhelinylopiperazinyl,
hydr %ﬁmylgﬁ&a&&y@ﬁﬁ&@'&‘ﬁ?l‘, thiazolyl lxtixdlyl, iKY, -ildx4IIHy | -
o O Bl i VAR P Sy s
2- py mrithl aindin §hydlkylpiylerxazC inglkyl- arhepylpghenyi Giyklkyher ei n
sai d dietief dx§-QRAANAbhY. GHURES | didh - bhaRRs-afonher
possi ble Two” or nore subsfituents selected from .
hﬁﬂ' 6§W?se@s_a41§}ewy9le sa%? Vp@p_eggqnﬂy pl_or;g]phnyl, piperazinyl,
pol v tiyaiyd xpyprCokydalideplanyl, HedzZ80/1 raxprodgd cintidazalyhasoznmdyic| e
sel e idi 2. 0VEE ol b el . .
e 58 AR L A SR A SRSt s
het ooy, Cs A BHEPDC et BerdPheY H 1oAY or
\tlwm er 614411653&1@:@4?11{\521- ﬁlbndsmrreli(elumuylyam@m 8r aﬁlhls&taﬁgn?r;o m
0X Q . - L
L 48 gt RS B8 BRIy e
Het 3pyirelptied enpiperazipngtase eptipapley sibstauted with opepr where possible
nor P binhbre sﬂwﬁ_mhisggl_emkd 138 Q= MF1f gg_gggiémgmj s
pi perazi nyl. or, pi peri.din erein . sal i S
oot 1 BAgPRy O 2ltsfe PERUSINC R IBAS BRI e i ¢ 1o
oHetrbrepreserisa heterepiicke sstected foeh hehe ML 2906/ dsyl4nigerazinyl or
ESCT/6 Ei?a&lq&hﬁ 181@'@@&1& seg@ fehyd ro@ﬁiUnall sutRtik¥dd with one or where possible
_6c¢cycl oal kyl ., . oXy - a
G- a¥ e g oy eseRhrtied pi ytkgGeercotity 1
anot hedroeyybogilkyen C: tadley lquy€s enbltyl onpapltyidorxygtaelkgles t he
i § ' 3 j ;
PR bl ks SV o ety o
i ndeﬁ@‘ﬁ%l ygr plgﬁrll(ggyélﬁfe WHP%%IS, Eﬁé\ft ’ with one or where possible
hydr oxy camtesybstifuchalsdeaed oG alk@nCipydoaliNHR29; Y1
and b i Adepen L&Y Lyl
& NUERE L MR CRARR O SRR BRI G o0
CHEE repeasiys 2 hotptogyolecielegisd fipm mamphedinyh pyirgkidingy pipgpzinyl or
CH2- EQeiliin@l widadik ydid Blet' Gk_opebrayty, sibskitutad visiet dﬂeckbhi :Wihére possible
Ylan I: r-ep eRnt yl,
R A et SRS ST SR R S Ing SIS
Cl . 3aydepky-NRralkoi CosaliglexyCosaling! or pdamidydxy-Ginalliyor e
Part'F gl BEtY” RERdEIBMNtY repéientY ] heBRBydddaReadRA 43 eridinyl,
P A C Lo R U W L3 b 2L
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrroliciinyl wherein said Het'® or
Het' is optionally substituted with amino, C4alkyl, hydroxy-C;salkyl-, phenyl,
phenyl-C; 4alkyl-,Ci4alkyl-oxy-Ci4alkyl- mono- or di(C;4alkyl)amino- or amino-
carbonyl-;



X represents a direct bond, 0, OC. 2al kyl,
CO G _2al kyl, NR16-Cl.2alkyl or CONR 7; X2

wWo epowsemi s a direct bond, 0, O C _2al kyl, PCT/EP2005/056606
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CO C1_2al kyl, NR18-Cl. 2al kyP, CO NR', or

Het 24- C1. 2al kyl ; R represents hydrogen, halo,

Cl _6al kyl oxy-, or O _6al kyl oxy substituted with Hetl

or 20 d -4al kyl oxy; R2 represents hydrogen of hal o;
R3iet’® pﬁcEHaHteaclhmdemgmtly eataesonto b hatetaccle eleqpalr frars plparidinyl,

ng{ grg) o?{l)ﬁ %\?&gmﬁyl% :J[' gpr %sagfglgf lglb\régfaquetlﬂlagglyp %!’(&bl}RS
c1 6amdyx<dxlylsgwglty tomdé%?owlatmﬂ#I@VQOTWHOQ‘QH@NW%V paigk Plet™” or -
R8, RR*! R2ptigndly Bawsnaﬁ&rwitmaiﬁme r@&aﬂ(bf}{ hy&ﬁiﬁ@@l&ﬂl@k phenyl,

hyd

phenyl enyh@m%yéa‘h‘%{&%f’ Yoot ik Ry it orgpmino-
di ( Cicathbikyd;) - ami ne or i m dazoyl in particular R8, R9,
Reg2and. &5 @ﬁ&é}ocyc{eds%@@é @ik Mox&)ﬁ@l'irﬁz'i? %h%héﬁ)iﬂr E@%Zlﬁfrl or

%galpﬁfll‘}amﬁl@eé%ﬂ S*}ig 8{6} el5ro8 §gﬁ¥ly ﬁléiigﬂl yéf‘éinw 9}:@@ or \%ere possible
repr eseot moxbydhisngﬂsnts s€ldctddfrbml|G 4akylHEL 3Fel@lkd] kyl ; in

Par ¢ b CRRoao Sagihac, IHGRET, BBl Lk, Al 11
nﬁebimqp fi ea%méepep%ﬂ@é@ﬁ@sgntmweé@qyelleﬁ yectegt from pyrrolidinyl,
pi pg?g?lhﬁﬁdhnonyﬂ'hﬁxﬁﬁhﬁﬁpfsﬁ@ﬁm%ﬁl pylécf 2ty dr6duitydling?, p1perazmy1 or

I :
EE?SRIPF%E ¥\é Whe CII\I/\Qllg PI%P QrGI%eﬁf ?s (j):) CFE %‘:IF nggfhgtgg 9]9(9 one gr where

sen S nor

pi pep@ﬁzlb&ﬁyﬂwod)rr nmr?J@}biSf@FPﬂW sq}\w‘;éqdérqm hmr@ixy, Het™3 HetS-carbonyl,
opt i @ﬁ@dlmt}@uh Rsdid, umﬁ;ﬂl v lsdlyﬁy)dﬁtrx@m4alk§1— is also an
e

BT oo IR Sopp ol B st pigerpgin o
eachpipaddipgrdeentin said Hgt’ e1§ entiorylyl sehstitutedavith one or where possible
gxgr 8 glgg&@ @wsmueﬁ@saeawﬁaﬁlcl4au<>flrr%pée}§a5a1 kNHR29; Yl

sen

C3 753/%8%‘?9{314’“‘&%/? 2& ﬁ CoRloT PEpOEE, °Xé’a‘Lr<l|:e91ikyl L2- NH,
LHet%lmea@ietﬁ C&ammmnmlwﬂpr@@t@me&mciyylb selg@ed from pyrrolidinyl, -
CH2 N}—ll-&%llnlﬁxl c}ungﬂ-m%a es?éﬁ!urrf;fyl %ﬁy%%umohngl ;:éverazmyl or
i ndeB@ﬁla@ﬁff PV@%%%% Hrt %% | IR§A optipap 17§P'P<Sé?m W%Pwr
Het 28h&@possible trd orGdbrelsutBititueyts selitcddr iy, o cabonyl-,

ky| t [.ar enbodi ment
Y1 2@“@5"%&4@? 4a1k¥ eﬁt)(i@{ ?se%tleet 27
HEfey Srepyosenty a hqtgaoc S@?ctgérﬁm Pyr@k digg), Rypyrrjedinenstpinsrazinyl
CHZ & ﬁh&cﬁ}i 13k saidBetRlis s@pheisedaibstitated Wit ohe bowhkre

S nRDIERS Ko ot ditym DG CE: ALK

hydroxy—CMalkyl- or polyhydroxy—CMalkyl-

3

Het represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl
or piperidinyl wherein said heterocycle is optionally substituted with one or where
possible two or more substituents selected from hydroxy, Ci4alkyl,

Cs.cycloalkyl, hydroxy-Cisalkyl, Ci4alkyloxy-Cj.4alkyl or polyhydroxyCi4alkyl-;
and

Het®' represents a heterocycle selected from morpholinyl, pyrrolidinyl,
2-pyrrolidinonyl, piperaziny] or piperidinyl wherein said Het*' is optionally
substituted with one or where possible two or more substituents selected from



X2 represents a direct bond, 0, -OCl_2al kyl, CO
CO Cl_2al kyl, NR18-Cl.?2alkyl, CO NR 16,

Woiee08461315 2al kyl , or Cl.2al kyl; Rl represents PGUEBYOHDS6606
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hal o, Cl_6al kyl oxy or C _6&llkyl oxy substituted with
Het' or 20 Cl4al kyl oxy; R2 represents hydrogen or

hal o; R3 represents hydrogen or cyano; R4 represents
hydrogen or halo; R5 represents hydrogen, hal o,

a6 anlykmkmmkylm?«awm;axwdsmﬁs%ﬂmmyeGIW1%mZﬂ$E21aMyI or

; represents hydrogen or al kyl or
Het %é%hb%)%glﬁa ‘R16 and R18 each independently
repr esent hydrogen Cl4al kyl or Het17-d -4al kyl; R17
amglaridyr @ﬁh@mﬂneﬂt&ﬂ@,isyé@nt inyeﬂtaﬂrpe&@d& HeyiEe BaRIiteslof formula
repr S%Clga% &qﬁ%ﬁooryr%btotutdwth
phenﬁ PRSI Fioge SOY e TEFHOPHPN Ky ) ani no,
c Panu Pmblyimdb@mienally ko;ﬂr@ﬂqaﬂwdroxmhadﬂ lhyfiroxycarhopy i diatoghrbonyl-,
I m d%fﬂoydrl\ﬁfR2€3 6cycl oal kyl; in part| cuI ar L'

R e L
d| (CCR8 9aNI<IyCR23R?ﬁI\IH3C6)r CmCdﬁaﬂ«yleHE() Epnbyent s
Cl_8gal ka\ﬁ%yfl %g{ll @ﬁa|dj1)f2 ééqgg édl %]%?1 d@"({( %’ﬁflm partlcular Yiand

met h mono-o
pol y ale@?@l indeapndgntibpisaiprent €1.7allsyl; k@awa%?ly adﬁi dH?fy
im d@R@)ﬂ(SyNHQr CS _6cycl oal kyl ; WD 2006/ 061415

oot | BT RS D Cere R G %ﬁ%% SrbLraBb b e parcuter

monoewbodigpt(y 1-and Yk phohdndapen egslfampresent Het , Het?®-CO, CR®R’-NH,
pol yoal @Qau@l @LQKBQM“—C@Q oak:iﬂglccv—wﬂ ay;am@u nyl,

azol clo e R
. EEr ey R et ot T 0P ket S P RET: Seighor GONR "
pé{hmpwleatsaaetct bomd, ﬁb@«@s@ﬂ@é GebEptadhiL AR &n Lalkyl, CO-NR or
pi pef@aet. @yi IkyltOr e in particular Het' represents

NGl I TG S

repr@s&lﬂityﬂaomyor phol i nyl or piperazinyl; nore in

PRR td géégﬂghl-(g&g%nro@gglgsent s norphol i nyI 10 Het 22
represents het er oc$/cl e selected from m);zghol i nyl,

%W&%FW?PY%Pgeﬁt DRRS & HiFP: IDRARICRPHIEIEGESN PREVA0; S
opfr@r@hlhtyhﬁdrb@mothaleﬂ with G alkyl; Het23 and Het 24

eqs %p&&%@%@%ﬁ' Yatd, %9 gﬁﬁaiyﬁlf@t@kgs L@s&ﬁ{ewﬁ% or

frompyrro erazin

wher e14#lkdng; Het 23 and Het 24 is optionally subst i tuted
WRS JRHR23d :Ré‘Y daoinidepehBertiotrdpreang hb&b@& &@d% halkyl optionally
i ndepen s t m
or pg%lst {é%l with' pn%Qﬁﬁ IS%L%I@T]H&& %&%Xf tlﬁals %ﬁ}?} S%ng o

qui n(Crm yl)raw@ﬂﬁrnmldaﬁwl mwéwhlyaRe&mlhomm? each

pi pefn@@ﬁdﬂ}dém@rrelﬁkd@ﬁt@ ihglidyin MELAKY; sai d Het 27 and
Hﬁt“ representsqgldrogen or é(MaflJ(bISt | tuted

R, R, R'® and R" represent hydrogen;

R® represents hydrogen, Cj4alkyl, or Het*'-C)4alkyl; in particular R* represents

hydrogen or Het’'-Cy 4alkyl;

Het' represents morpholinyl;

Het” represents morpholinyl;

Het?’ represents pyrrolidinyl or piperazinyl;

Het™ represents pyrrolidinyl or piperazinyl; or



with one or where possible two or nore substituents
sel ected from hydroxy, Het22-carbonyl-, G alkyl,

WOR@eosL i al kyl - or pol yhydroxy- Cl 4al kyl -; i PCRBP2005/056606
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particul ar Het27 and Het 296are each i ndependently
sel ected from norpholinyl, piperazinyl or
pyrrolidinyl; nore in particular Het27 and Het29 are
each independently selected from pi perazinyl or

PWetbtepebisentd inotpbd B/ g tdient piperatieylar pipedtiaysehaeein said

f I 2- i di I,
oi poraci RyPUaRt st Mhon® B Lt 2 14

optionally 25 substituted with one or where possible

t \Qs Mko arfp&ge& bk iptdde tifveBRILGREVidd B8 IntdiEHiaNY of formula
dia droxy-G . ialkyl- or

pol y ‘8’9&7& .dal kyl-; in particular Het28 is
s @l ewt Rcbatlr mdwpmdqmltﬂ@ Ir¢pmgsient hyidpey alwilon yalydrokycarbonyl-, halocarbonyl-
pyrr ol glh By LapRex € | n part| cular Het27 and Het29 is

Sk andarah Sspeker iRt by M Jooak ok, e 06

PCT/ HP2D05/056666NH,64-MHR @, IREFD, CCATO-NH, RIO-K4 5213,

N 1V/| e cal
i
i song(narné %zﬁﬁ%lndm@qﬂe@&f/ renmém&lnalksl GetlkenyleHel', Het™-C

i ndepeNgE 00-§, Ja&3t, €5 ealkylaN Rl +@ G tor lI3nCO- SIH-Cabdiylt;, in a more

g ;g{leuﬁ% e‘mbeg%nzgl kﬁ’c{'ﬂy ;aeacf{\,‘hdte Cr)lﬁg rgp gs]egt ﬁ!etby btzs-CO
Wi t hLoNéi 610 -Ghefel, ﬁbs@i ﬂf@txﬁﬁzéﬁ %rdﬁﬁb& algént s
S &' e&hrQentk E@fﬂact@[ﬂld‘@ -0 Qalk Pl COI COLE Aalidkly NRANTNAIKy],

am n 0 or ~di al k [ ) am nosul fonyl ,
Qf)%% e o 3 e o de, ’
CK Aqir%yﬂltsaldfrm’ijbbmhm;l @IhéidkklyC@x?@s@b@H\iyl AR h6;2allgLor
)éi g Fbk%é“eﬁétwd} ﬁh??ﬁﬁ@[‘}a 1rep|resent Eal kvl
a - a .
Sk Sarsebns Beotrab s on b bRt SreRCle s mdgbor
at onCatalladdxgd t o the phenyl ri ng or CR8R9; R

rRP h %‘?ﬂlcyano hal o, hydroxy, fornyl,
?‘ %ﬁ’?ﬁ%&iw X kyl - hal o- phenyl - car bonyl am no-,

HBT spresqms by ﬁ%qnlé’éﬂjanosubstltut ed with halo, Het' or
CR? tapkdsytonydrogenror Raloy epresents  Cl. 6al kyl substi t ut ed

s Peggéégmgg}(awﬁehdﬁg;:;f%g 06t Ol piDIoRy SRRl 4 Fer” or
1_4a oxy,

R!! represents hydrogen or Cy4alkyl or Het'"-C)qalkyl;

R!¢ and R'® each independently represent hydrogen, C;4alkyl or Het'-C 4alkyl;

R'7 and R" each independently represent hydrogen;

L' represents Cy.galkyl optionally substituted with phenyl, methylsulfide, mono-or
di(Cy4alkyl)amino, cyano, polyhaloCisalkylphenyl, C,4alkyloxy, pyridinyl,
imidazolyl or Cs¢cycloalkyl; in particular L' represents C;galkyl optionally
substituted with phenyl, methylsulfide, hydroxy, thiol, amino, mono- or
di(Cy 4alkyl)-amine or imidazoyl

L? represents C;.galkyl optionally substituted with phenyl, methylsulfide, mono-or
di(C;.4alkyl)amino, cyano, polyhaloCMalkylphenyl Ci.salkyloxy, pyridinyl,
imidazolyl or C;cycloalkyl;



R2 represents hydrogen, cyano, hal o, hydroxy,
hydr oxycar bonyl -, Cl4al kyl oxycar bonyl -, C1

WQRMgloceHonyl -, am nocar bonyl -, nono-or 20  PCT/EP2005/056606
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di (C 4al kyl ) am nocar bonyl - 63Cl - al kyl -, C2_6al kynyl -

C3. 6¢cycl oal kyl oxy-, am nosul fonyl, nono-or

di (CL. 4al kyl ) am nosul fonyl, C1. 4al kyl sul fi de,

Cl . 4al kyl sul f oxi de, Cl4al kyl sul fide or Cl. 6al koxy-; R3
r &prepsesats Chyadlyd getinnally subsiitutedtwith phenylgabthylsulfide, n@ho-or

al k.\/hl<éyméyl)wn%dc9% ogm@mmalm&nﬂué%myq&@t 1§yr1d1n I

sel ected from.h | oxy-",” am no-, nADONO-Or
dl(CFH‘QP Y)OéFF?ffFé’Cloal@i 4a| kyI sul fonyl - or phenyl; R4

r Ejet’ as@odents hn}(ﬂplmgmpl, oxazalyd,isdxatadyl, drypdpesacynyl; in partlcular Het!
hydr ?&?é)ye%%{ &Igwho hrrlxl 8?@1161 %) %&%‘P@ﬁaﬁﬁ&%hrar éd represents

al ky
di (CIHSPH?IHQPW ani nocar bonyl -, Cldal kyl -, C2. 6al kynyl -

CBicB Qh‘;ﬁ’:&ﬁﬂs lydrphofinyl, o;ﬁiibl?@ Sstxhamil| or MI@[ in part1cular Het?

di (G -4al qu Cl alk ul f 1 30 C
al ky Bt Oy O BN AL Gy g 1oL 1R ppfes
r epr memiolny dr ogen, cyano, hal o, hydroxy, for rryl

Cheﬁafelﬁ%éms a@te@@ch%ysletectedfﬁ%lnpm 86N A eha&myh 8MiPQ1dinyl

Het 21, WO 2006/ 061415 PCT/

Cl_6HPRERs21d e T glﬂ?

CHe#hddyHaXeach indepRbdeantlp regsennisa he@ioc@alle lsylbctsdjﬂ@hlptyu'bbdinyl
th " .

\é\nel eg?&gzﬂgl gglﬁdf@giyhg}ﬁglt Stf%&)%g hagl@gﬁt ié*%ghbﬁagg @ﬁt%tltuted

i ndepéhélst IVar esents hydrogen or Cl4al kyl
OPlei’Omal Hat™ sadisintiépehdeatly Sepatseln atteenydycleisele@td/from morpholinyl,

met h

c1 4a¥$<ﬂ§(iﬁ (flﬁ epapr)égﬁlﬂé%]’l %ﬂl ngl mﬁgﬁlﬁ&ﬁ ggg?g%ﬁlg}/%‘o%ul{mhnyl
am nBl,PeWéW&S orcmverlé}ny h%rpwp %ﬁh ﬁ@d et AT aptippplly ) substituted
cyan Q/,lthmb yh@hﬁgposé&ﬂd(tydorﬂi@muté sub@lt‘ﬁa{ti(wldbkxd from hydroxy,

6 2l t eyl
R%'r 'agf Al 63%1% hg&log(? Ircl%i rl' o S&?thﬁ}%éggf éélﬁﬁ -3
C14aPkI§f/1PU1®rpIﬂ¢to reafl Hgt @Bs%@ht lafl@@n ths om m&@pynyl
Bﬁé&ﬁnyi érlpcg}&ohmsalr M6}, mtpam@hlar HMéFraaa ¥RHEa¥lcach

C14a nocar oxycar bonyl ,
ani n@%%‘ﬁ%f%o?%&m? EfmaH‘Reri"ﬁmygr?{ ﬁ%ﬂomﬂyk dazoyl , or
gHatil wpressnteakaterneycls qghtp@d dlghamongBolinyll pRgokding, 2-

i ndep ﬁﬁﬁol 1, f;ﬁﬁ%ﬁ?%}tplﬁh‘ﬂaﬁ@igﬁfﬁe@ﬁl srd4RhR W o tlonall

t | | st tut | t.h
ﬁﬁnéoﬂ% ipfedg ﬁa gt P s B Dpon e Fusie ﬁ%“?%’g@‘ﬁn
Cli ahkdrbxy, I@ehalkylmﬂn@y@malkky oy p@lgmiydxyCh4alkkly; ip particular
phen)q:etz@fs selga&pfroﬂrm&bl(cﬁ]ﬁﬁgﬁ%}a)zﬁm &cﬂ)yﬁ)ohdlmfl more in particular

i al k ar bonyl. wherel n saj is opt

subs Fet L 5t thsst Ssap Plaﬁﬁaﬁayl el

di (Cl4al kyl ) am no, pyrimdinyl or Cl 4a|ky|oxy R33
represents hydrogen, Clial kyl, Het14 or d -4al kyl
substituted with one or where 20 possible two or nore
s dbbe interaredigtesd fead(MPom hydroxy, ami no, nono- or

di (Cl4al kyl ) am no, phenyl, Het15 or Cl_2al kyl oxy; Hetl
represents a heterocycle sel ect ed from pi peridinyl,

nmor phol i nyl, pi perazinyl,



furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
i m dazol yl, isoxazolyl, oxadiazolyl, pyridinyl or

W@ R0060b14d3 nyl wherein said Hetl is optionally PCI/EP2005/056606
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substituted 25 with am no, 6€14al kyl ,

hydr oxy- d aal kyl -, phenyl, phenyl - Cl4al kyl -,

Cl4al kyl - oxy-Ci aI kyl - nmono- or di(d 4al kyl)am no- or
am no- car bonyl - Het 2 represents a heterocycle

sel ected from p| peri d| /gﬁiol I nydo,Hpi perazi nyl,
furanyl, pyrazolyl, ﬁ%@my X;)zdol yl, oxazol yl,
im dazol yl, i soxazol y/ xadkafol y pyridi nyl or
pyrrolidinyl whereiXSaifl Het2 I s optionally
substituted 30 with/anming NCLAE kyl

hydr oxy- Cldal kyl R 'Pheny!| L nyl - Cl4al kyl -,

Cl4al kyl - oxy-d 4a| kyl - nmong> or di (d 4al kyl)am no- or
am no- carbonyl -; Het10 rePresents a het ef8Rycl e

S Qﬁeﬁ;ﬂﬁﬁﬂacfeﬁtﬁﬂﬂlﬁﬁédeﬁthbl@ la8dition Salte¥Ad Bl |st$kd&b@lﬁéiﬂlcally isomeric forms
r.azi or piperidinyl wherein said Het10 is

p1 pe
opt i gﬁéﬁ#’y %ﬁ%gt ituted with one or where possible two
oXsrand &4 sedbsindaparedently wptasentedieethendyydralkyl, CChlikshily | |

35_ Mgty Ehirateydaia Of aR9) XYAkaNY Cladadiuk opu&?'%ilyll

repre et er oc e selected from rolidin
pi pefyat W}FI% ‘Wﬁ’e‘?@l%xvg’ﬁfed’os o Prsmﬁrﬁtsﬁ%sﬁ%ew Seleé{ed ffom
subs tunfngt sxdnv drldi(Eneliol)amirer, emposdfonye t wo or nore

substjhye t C\{%@ﬁ%ﬁ%&ﬁ@q Wélﬁ%@@ﬁ{; 8840 Asu1RRide,

selected

hydr ny“@l ukfgpylapd C %ﬂi‘/ AV 6%9@{““31 kyI or
pol ybyHs mQ/XQacHaidleyéndent}yleteﬂrﬂsenem_«ﬁﬂ@rnt) @ ARy Er ocycl e

Se' e@jt e‘iik}fl oy \%ﬁgﬁl o n)ﬁkgl g@ﬂr}éeﬁlo' ﬁlatm;yb p'aﬂ%g{‘?'ﬁlﬁ% oxygen

per’ I's” opt
subs@ﬁoﬁlﬁt@ﬁh%t?ﬂwdﬁénﬁpn&ﬁépg Bossible 5 two or nore

Sle%présUﬁt@hijdrSgér@S}taﬁd Hatl) by dedxya fslyl, (G3alk6nc) @ahlkyl,
hydr ﬁx%rpoen A}%Frbﬂéﬂﬁmwgl}@kyl oxyC 4al kyl or

pol yhy x t’14 represent a heterocycle

sel e€t @ﬂ(oﬁib’oﬁﬁbﬁi}ﬂdﬁeéwﬂélhﬁ&% Hetr opCpakiydixiylor Rhespegsents ai d

pyrroi. gamywdbs%tdahmf@elom%e@rpesm& NG thotre St Etuch k& 6kted
wth on st two or nore substituents

sel ecte OIFlrhé’% 83 6cycl oal kyl, 10

Mrmgsemls hmlrhgftn, cya@Q hﬁéﬂ lydroxy Gy duvay destongle,
Dol SOy Hiepicyrbohay rialkfitatbont EDL RGO ol “ﬁé‘rﬁé&f’ v
Sl e B SR RO A Ol o BURCHASDY
subs amtnwsuiﬂ)nw donowe dig€ mhet)emmosigionlk C, taliylwmifidepr e
subs@IL @E%lt_‘lg%fs{ﬂgﬁé {ﬁlélaJaﬁ&Sk . C3_6¢cycl oal kyl ,

dr ox
p%\l WPWF%% Y ge&‘a?%??z mtr‘?zé/y #@i‘(}ﬂ@f&idalkﬂtsj}bst@g%mth one or
I ndepRdabitityenteypicete itom ald) ellealbydm Qarﬁlﬁb-eﬁ'bﬁd-of rom

pi peﬁ 6{3&7‘%% Jam{ﬁ%r 14%111&13/%&01@19& ﬂ furanyl,

p 2z0l yl,
# EePERp hW@%ﬁ@aﬁS@Fl?’l a %%&@P’é}z By gio xycggbppﬂlr nyl or

Py I @ hdlkykyslycbesnyi, Elﬁaakﬂcalriaingzﬁ Qﬁmo&dﬁio]a I- | tono-or

opti || ubst ity Kyl
nyar S0 -t RGIoCARER, G dhoB L Eaof . Crtiostons-
al ky ammulmnahmp =01 dtﬁﬁoa»all@i)ammp@ﬂfom Kyddllensutfele, or
A 10 A1GACRANN LA RER: 970, g cach
ependaen represe et er.oc ec rom
oROGHTEFD PR B g B % AR A

pyr ahabyphenydicarbohydamying-, ot zoI yI oxazol yl,



i m dazol yl, isoxazolyl, oxadiazolyl, pyridinyl or
pyrrolidinyl wherein said Het20 or Het2l is

W peoOnEs y substituted with am no, Cl_4al kyl , PCT/EP2005/056606
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hydr oxy- d 4al kyl -, phenyl, 625 phenyl - C1. 4al kyl -, G
al kyl - oxy-d 4al kyl - nmono- or di (CL. 4al kyl )am no- or
am no- carbonyl-; Het22 represents a heterocycle

sel ected from norpholinyl, erolldlnyl ggerazinyl
or Qi-pdlroxgh nlj»ktltwﬂaémhrhabaHdt bleC;Z@llqyk)xgptor alpkegents

substi
Su bstb. { ‘ﬁéﬁ %Sbwslﬁelpd%&l Sk Pg’%%%‘% XB%%% moeor hR s st1ﬂRﬁt§ selected

C3. 6ceycl oal
30 hydr Boap-hereony, Hef IOr @ﬂ»4alky|oxy0 aIkyI or
pqx:g mym; éxa%ch niaepékahﬂiwiepreséﬂei BalrsgeploeSenlls] aptivmbBy abyiited
sel ec rom r
qUI n(v)&ilt% r? Fny m&}{gl %e{hgis @Mﬁytgr %%ﬁ?&gﬁhm}/l
pi pefazdl oxypheryi- p@nchaﬁ%nymdr@maﬁmﬂl PEtNP3MmonNe: or
opt | G[(@Uaﬂ(y%)tﬁ?ﬁhé-t kieshowi, E%n@ﬁ@lﬁfald@?@z{lﬁylﬁm@l l@jl@aﬂbﬂ&(y,

Fit 2BVRdPHoy v o ok Gy o R SR RO cih igdependently
pol y gpaesentyhy@bgert byl rsplkpnaptivlal B5ubstiprieb with phenyl, indolyl,

het eh{%%uﬁicféeﬂﬁ%x?dthﬁgﬂ{?dﬂﬁ mﬂmw @Ylaﬂcy@aé{ybﬁéd li nyl

pi peraziny eridin rein s
opt i awg}oncv sltYB{ogwabw R0 TR0 G GHC & %ﬁ@i} HiEevo
2006 i08azblE oPGTERRQ @wm&@@amcﬁmr R¥vmddt® aach mdependently

ﬁ ; 3? gé)?;éé%?i; 1?&1 &4 2&?&%@%} slﬁwt %Swﬁﬁ ¥Hén979 lnll%)fﬂylsulﬁde

pol y RyEPRXHL laﬁky @nmeprOV|ded that said

{ZRFO?S EHé@t}f;'dﬂJfgeﬁ , @ patkedd, X, Hei'S Cotaligt, phbidi-C, salkyl, phenyl or
a

o o Beory Al RHARC 201 SR Dl R plg

pres @mstltWewth Toiraxy cymigesmeiee of i @t amias, mrrlmldmyl or

forrrujl@m}(k}ﬂyl) wherei n one or m)re of the follow ng

BRI RRBL R 250 SRR oo
Cl_5abssiple R3O 10OIre Sikktitpents N&CE@ frmmoxyoammoomomamw
Wit hdf(bgaﬁc&p%ﬁmgﬁmyl ﬁ@r%ﬂ@g@&gﬁokp the phenyl ring;

resen
SR Shoron  helbey A0 eeal O e SR P s
R2 r épamd gyrsoly) dicglnylothidzalyb oxRd Iyl apridgelyt, $soxazolyl,
hydr Qgﬁhzoﬁfy ?Hdlﬁ&l JipfrBlidih)l vRREdh &l BEt! Ifbyéf)'h sHbstituted

cyano, &ﬁ@é@ﬁw ntsé? %} gen Oﬁdﬁghﬂ<ﬁﬁﬂkyk

repr@@@ﬁ?%mh
Cl. 6&l Jayitydoxy-Sybmitylt mdso owdt(ﬁleﬁdyBammo @& diniad-cybonyl;

R%ef"l rI‘?pi( g%%nt@ Q%@tefo@?fw ?g&%dl ﬁIOIﬁ ?@ dﬁ&g\?f ﬁﬁ gﬁ e}ﬁpé?gzmyl

opt i ona y Sub
met hﬁngrmhfnyepéolyh lepyl, fhl*ﬂzaly OXFROR, 1 %1:/ éﬁOX%ﬁotsd;
- 4al kyddiazalyi, peridinyl202 p@frohdfhydaszheydm salRBHeﬂ2 SipeisedilySubstituted

A, A R L Ll
CMalkyl—oxy—CMalkyl- mMono- or d1(C14a]ky1)ammo or amino-carbonyl-;

Het'° represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl
or piperidinyl wherein said Het'? is optionally substituted with one or where
possible two or more substituents selected from hydroxy, C4alkyl,
hydroxy-Cj4alkyl- or polyhydroxy-Ci.salkyl-;

Het'! represent a heterocycle selected from pyrrolidiny! or piperidinyl wherein said

Het!! is optionally substituted with one or where possible two or more substituents



Het' represents norpholinyl; Het2 represents
nor phol i nyl; 25 Het12 represents pyrrolidinyl or

WoRrpeaifyl wherein said Het12 is optionally PCI/EP2005/056606
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substituted wth one or weére possible two or nore
substituents selected fromCl al kyl, C3_6cycl oal kyl,

hydr oxy- Cl - 4al | kyl -, C1. 4al kyl oxyCl. 4al kyl or

pol yhydroxy-C lal kyl -; in particular Hetl2 represents
pyrr @éledd:chﬁt‘bm(ﬂl4ﬂkjdE@ﬁ52y¢WdlkyU-l@tdi(5(yFCélpaldiQé{1C&;alkyloxyCl4a]ky1

gyrrg}g@%@d&&?p fa2| nyl wherein said Het15 is

ed 30 with one or where possible
t tofepfﬁﬁ?fé aé@@schla s¢lectedsfzoma grogpholipynpyeioligings piperazinyl or

h@lﬁﬂllk\ylllelrelﬂ }éﬂﬂ oRey/ (Eé@iaﬂlkyéhbstltuted with one or where possible

C1| a k I Oxy

part ¥ %Pral?1 ’iglegfﬂ%‘éﬁ%gﬁ §Ct%? (?r“%lﬁldl ?ﬁWdS%ﬂ(yl

pi pebudrioxyC)sallyl-) F%u@lkylpexﬁeslétm@ ralyhgdrokpCy.eilleyl-;

o T e e

P g G Bp gL ot B RitHEd S BE oY b bk passiole

sel eeveor lfrmnarmullmyn:iremsyseleqrtemoml(kwﬂcylm 298641081415

or s HEOERCERIRED C1 A LA BE bo SRR BRI W)

gH@ﬁ d ERES LY @h?tﬁr@evcllerﬁe%eﬁfgfi f&Oﬁ’emméole% PYFPldipg. plperazmyl or

resi gipesidiaylevieasindaid Blet' his opyisralty dibsetuddngith @ie or where possible

ESEIS%\%K%O E)l]r: m e sﬂ'bs%'ﬁ%eﬁts%elgﬁgcpﬁ&gld %__@éyl 533’@9%%1@(3 at

posi bydaxuCrafia 1 RE! mﬂ@/ Iy Cayedkvhor pduhstdron-Gralksl-g t s

abRe® al 19k eath Bflegeh@npy e@emnts aneneltobme §elecRId@MOnElpipbi@nyl,

() S s bR S b B bRl sy spby

i n t meidazojylt Wewsizelyb xadiaraiil. eyyidiny rmyrralswnylnfrhemm gaid Het'® or

Zuchm§9 fs%u&rﬁﬂ @@Jmamd@nmmﬁl@ r@'ﬁt‘ﬁﬁ Kh}dro%yocﬁﬁalkyl- phenyl,
escr e.eXx I e ar a

ar ovPhETY ﬂﬁaﬁﬂwﬂr% Ry LR g dno Ll iR g unino-

t he parbeeit conpounds has been denobnstrated in vitro,

' ﬁe?‘ngﬁﬁ@étm%acl@ﬁéﬁiéﬁde%ﬂg?%sﬁﬁ§§BEt@1roc§dfé' %c% ﬂﬂlﬂ‘ﬁﬁ@l@dmyl
EG-FR, ErbB2 o1 a]n

f ami PprRAGHERY! EPEg kpwg%o A GIRRG, it s orazoly

al t eimidbiolyd, Aaseaylyl, bkeligo yWtplyridinplir ipytrolidinyg fufherein @id Het™ or
the gappg %ﬁgéna\ﬁ?%uﬁsa &%lwan%na,m%ypﬁy&af [AMBLC ﬂelnyl

Ilnes I N ticu ar In the ovarlan car
| i nep@%@lm theakgharrtsatel aramgner (E@malkyl?%@nws gmino-
usi ngarBétylknown cytotoxicity assays such as MIT.

'g‘glcngg %H%gén\{% #nl}gr n%{c?e S F}Eteh @réﬁﬂ'h&r?ﬂolﬂ%ﬁg)wgﬁdl{lj{li %g?rflzmyl or

ac c epiretdisy Nvhexgin sad HﬁédﬁStop@waH&m@tlt a’vl@)rmpywaﬁﬁerpé&&ble
and 26 &ﬁé@@ﬁﬁ&meﬁalsblyctecs%fﬁmlgamrmc§aéame in

th
pr :\r/gﬁ%/ P’&ﬁwe 115’2} f: :ﬂ(gﬁ‘oxfygf”aa{lkygﬁ ‘?ﬁjyge {%d dl %,He%s es.

THet’ C@mmﬁmhejﬁom&qﬁgle@eé frpmepygroligingy, 2-pyrrolidinonyl, quinolinyl,
phar ﬁ%&ﬁﬂ&lﬁr&@'de&ah?%ﬁﬂh@lhly@ plﬁl)'e%hg'?& p@émdyu @ﬂe@ﬁl s'é§1 Het?

quat er nar reoc EP]C&

For e SR LB EL i B P ETGRU Be 460 Bbpl SRR et
accosa‘]ean@i frem thipdroicy) et i Foat*-ca®bnyl, C;4alkyl, hydroxy-C;alkyl- or

polyhydroxy-Cj 4alkyl-; and

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



Di sorders for which the conpounds according to the
invention are particularly useful are

WQRMWe6ekIts er osi s, restenosi s, cancer and di abePC®EP2005/056606
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conplications e.g. retinop&fhy. In view of the utility
of the conpounds according to the invention, there is
provided a 30 nethod of treating a cell proliferative
di sorder such as atherosclerosis, restenosis and
cancewootmammummmansedpﬂmkﬁmg(bdd&ﬁi@i@yﬂn@kﬂp an
ani ' f t a

g dﬂoﬁy @?4 C‘?}é‘ﬁﬁd&xryﬁ? Bolgr fard 14'21F(y1

1
pPEﬂVilqeérﬂlﬂt P%}‘@elf’ﬁr@éﬁllé@ro Orgll‘Jl* ah(éfllgﬂ%‘?}fl?ré%nl y effective

angmi(3-ehitphaiyhenis]-4qssindiing]dinb FBenao € €K 604801-24-3].
invention. 35 Said method conprising the systenic or

topi cal adm nistration of an effective anount of a
c bnpwothed cubedimantiile presenhiaventipe mravistes thegnigrmadidtes, of formula
i ncl pdi %éﬁéiﬁ%ﬂ@errﬂ% o§ﬁie|fbﬂt§jmng Fbsiri&ﬁo@raﬁ)pw 'l

| e ST i S miep Rl DR 26 8t bts Cheet oo D606

69 oF talileyl-piRESEntalkiyhHiatt | GRR sort M€’ atil miths g 6xyeereatom
to i nelGe Hhhite HeRWirthe 1 nhibitory effect and that this

* Foepercih Eycfx@%%f o B aentrdprbosRuf st e o

conpQuntkyilaxyt he therapeutic fornulation, and the
c&mgég éS?ﬁﬁR%df?%%fﬂgé' ent. Generally, an anount of

e administered as a 5 therapeutic
age FRPrasents hydsegenngyape Py nifpign prigicales Rydlreges 8F eRosuch as
aRh@dpe@éﬁtﬁhﬁﬁbg‘enorhas;eno& s and cancer, will be

pg/gepéesgn S hy Cﬁqﬁ? 1¥a1ﬁ@8§}{ %I eln %]ﬁilg)? nglbgt%tlelte Wliih Het® or

resuCt@lk}’&PXé(, concent ratl on of the kinase inhibitor at
t R& aid ROERR Eﬁde dteﬁly Miebéhtil@fdﬁ%eﬁ)f)r O ALy MitRn200subktituted

and e us to .To obtain
tr ea{]’% Rpe “é/ é%dmxg}’ g{‘lé?l AP0 fﬁorwegad{@ GafkyD)-amine-,
trea@lrmndaZbylkel y VVI [l be adm nistered between 0.01

MRPkgp &gbné éﬂ(@ 99? opeleghic, dipar ti cul ar from 10

ggé\l}gprtg%ﬁltzf %%éﬁ 8\/\@%99 noted above, the

-case basis. In
tﬁeéeeprmemtsatmrldfolmyleat ment the corrpounds according to

gs%{]}tglngﬂp@qg preferably fornulated prior to
21% on 0?31 ﬁE‘Fed her ei.n_ bel ow,, 15,,Sui

Ita
pHSY n&‘e@a%qt%%}frr TR GHAA PRI SR RS stomwa@%ﬁ/ substituted
pr ocwithbesonshangpaseible twioroo wiorasutistitead delectad dioha®i elkyl,

i ngr gdi I h ggb present

i nveﬁ g%%%lr{yl Hyé%&y Mfagﬁ}tel g@ﬁ%ﬁ 4 %}qgs 20
accop‘é}’%@f‘?@ Giralkyhiia peitishlar Hett HEPTR¥ER Phﬁhéyld’rf pgperazinyl;
merdi' CapReéntd Wrrdhﬂﬁh@tl’ drippciynyd fvhtlat sarif [t E negitioasBkubstituted

cell BEOl ! (f)rev(f écgsls]lg estafro%?éj%reogutbgtr{%%ﬁsast e@(éé fro;l;h@Malkyl

anoun
i nveft acaﬁloalwlshydr@%@ relkylo Qnearﬂéyl@@cmwéyl @et i ve

I ngr geliBtroxy i aityl- Slnrp@ﬂiéhfaﬁﬂetﬁle §en@\Srr8lidinyl or piperazinyl;
t hera eut|cal effect wll be, 5 course, vary with

t he g‘gl‘tl cul ar conpound, the rout e of adm nistration,

t Heet’ @@reamﬂs a baerditclemaleoted tfilom pyeoligingln tiscahyddoquirelinyl or

Fs)ﬁlr : %’ v@l‘el%ﬁ{ Qe Har 19 ﬁﬁ&ﬁﬁy a8LtGed WaloRlor &her% ossible

a|I dose
my/ kaV%%fdyorﬁé? Htuentﬁ ﬁe f?%ﬁ%‘?’mf?ro(#ﬁ%gﬂng/ kg to 250
ng/ kg body weight. A nethod of treatnment may al so
i nclude adm nistering the active ingredient on a
regi men of between one and four intakes per 30 day.
VWhile it is possible for the active ingredient to be
adm ni stered alone, it is preferable to



present it as a pharnmaceutical conposition.
Accordingly, the present invention further provides a

WQRecMeEeut i cal conposition conprising a conpoRGHEP2005/056606
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according to the 35 present8i nventi on, together with a
pharmaceutically acceptable carrier or diluent. The
carrier or diluent nust be "acceptable" in the sense

of being conpatible with the other ingredients of the

c bnp Gsther enbakiden of thd @raseminvsugon, thet ihtsrmestiites afforsnula (VII) are
t her egfiacidfRed HRARLthd By &> Q‘HII{II%:) 28 ARO8ARI o Ble B?ﬁmldme ring
pharmaceuti cal co 03|t|ons)$ ﬁg%ﬁ I nventi on ¥ g .

pr e p&rRASIIEYS ZrdyOrielt 1ERFSUVARE Y BRA SHAUTSHIUCHAr&pogition 375 R and
phar Réaig,at pesiticedeinpd B anisR hage agiokivids Ssuch as t hose
described in Gennaro et al. Rem ngton's

Phar maceuti cal Sciences (18th ed., Mack Publishing 5
Cliripalag an altioq of dis@resenaryealion topspidegthe ugmpfithgiternediaes of

p f&ﬁﬁ[aa(!tmp (IS/) a(mi) WH), X X X EXDY, KX, AX X XII), (XXXIII) in the

ther arti r
SRR o ety Lo st HEATEHIRh o for BASORBRbAE S Bramyla 0.

actlve |ngred|ent is conbined in intimte adm xture

V"'A%(sme?crﬂg@fﬂ'ﬁﬁg @kﬁehﬁ{éhﬂav m@ﬁﬁék Qh Mlﬁhmb%l‘y(‘e?fe&%id anti-

take a w de V@é Hﬂf ﬁ? ng.9 of

pF‘é’fB%{F AL ntf %)ang r“ag en eBlﬁ S Ffl,?g 1 Vltro, 1n enzymatlc

plamaymeuhe rezaptod Qrasomkossdsi IR, direB2) dsbBA BN T3, BhLK or the Sar
ntaé‘er ﬁémﬁ%%ﬁ&leas eﬁ@aﬁl 1etL%| Ces RS, eﬁlaaglaﬁerngt@xre a§§é§t t‘ﬁmgﬁ)wth

a n1n|str tron suc oral, Q r cut aneou

aphabitosy sffech ahthe F%@P%%Was st ff b BYPd erézﬁ FATFipape sglf pes, in
S p@ﬁcﬂﬁr Mithe dvakiah edrtiaoma aclhiseSISQPVAynd by equibops catindtacell
a,cr nangg rexanmple, in
prhé%g&raginﬁg%w%n lé% OSii (??)g%g’ zlﬂﬁa){% rsgclql g@;\ge form any
of the usual pharnaceutlcal nmedi a may be enpl oyed,
S %@Ebraﬁaglyf e pﬁ%&[’f’@lﬁ\%ntw@lﬁﬁdeﬂlﬁe edriEcngs oftbinula (I) and their

liaﬁg?%etutlgfﬁgl acce&oﬁablle ﬁ ogdgieg 8d19 &TQ' ?altg g}1/191{(3%J1211'y ar{i’i%s and d

IXITS an
s me@pclmmcallansomrlp (fo@érff’li @p sn %@ny -allosy mﬁewé% in th drgetment or

Eilvérﬂlonlo‘ﬂ bal DiegatioR hr[bdﬁtlfe‘él dlséa@s ﬂlth%gbﬁhbblﬁﬁls @ﬂﬁ)ﬁhﬁla @n @nd
e cas

I

e oagielie ARG PO iioR sl el PRy e he
t sthtcetienaenlly dmpeuic dermsmegyrhesaanafiet brorefeorsd tmmnmageb us
oL @or R4Ee MREdtichorm i n which case solid pharma 20
ceutical carriers are obviously enployed. For
parenteral conpositions, the carrier will usually
c Drigordessefos vhich [t cvatperpdsatcdréiag to the idvantips goapdrticuldrtyugbful
0 0 [

S e T S bl S Sl g
nay be prepared in which the carrier conprises saline
SO it thegltiliosfehs@imyiounds aocordingitocthe irevention, g@tel inproaitdd a
9 lm%ﬁl%ﬁ %f ﬁgitﬂl%ﬁ%gh phﬁif&&t&\%m1§r(§eﬁ] SRS és@lrés?engﬁs and

approprlate qw
sewem errgeﬂa@em@nawa 2 mEisiTiag toraly amakinpres efguch teatthent,
C ﬂmé@@rhlslb QSadibhial mblh@mg QimPS! Qiffefifg QU HEHipréIFthatd dgbrder,

carrjle onal Ses tion
eﬁﬁgﬁ@eﬁt&agé 8ﬁl?ctwﬁ 8?18 é’?g}%. 1#‘1%%11nd acco?(fl fo t e res tn’t invention.
optionally conmbined wth suitable addltlves of any
n%tafdfrﬁethéa wnﬁﬁfsl PSSRt topikHl eimAddhlidnVéEen @ﬁfecﬂ% amount

[ [ t.deleterious. effects on
S ¥ R Comna 2ixdding BE iy Sy o PUEA i Hihabe!“One skt
adimhniagtwil récopnizothhhethslepentiar §7 effecimeyanipanhef] the kihask anhibitors
preparing the desired conpositions. These
conpositions may be administered in various ways,
e.g., as a transdermal patch, as a spot-on or as an
ointment. It is especially advantageous to fornul ate
t he af orenenti oned pharnaceutica



35 conpositions in dosage unit formfor ease of
admnistration and uniformty of dosage. Dosage unit

WO er0dioastizised i n the specification and cl ai ns PEF/EP2905/056606
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refers to physically discogte units suitable as

uni tary dosages, each unit containing a predeterm ned
quantity WD 2006/ 061415 PCT/ EP2005/ 056606 71 of

active ingredient calculated to produce the desired

t hditlepeetencinedntien is thonameww suffiticnito inutdthe igeowtb irhititedy effect
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4-chl oro-2- (net hylthi o)- 57pyrim di necarbonitrile
(0.010 nol), 3-am no- benzoic acid, 1,1-dinethylethyl
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m) in DCM (4.5 m) was added. The reaction m xture

was stirred and refluxed for 20 25 hours and then
woeecetira TFA (2 m) was added. The mi xt ur ePGEEP2005/056606

stirred and refluxed for @lhours nore and was then

left to stand over the weekend. The sol vent was

evaporated and the obtained residue was stirred in

DI PE/ acetonitrile. The resultin precipitate was
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> 15Tg§$§£¥ﬁmﬁg%% ester (0.063 nol), 3- nitro- pheno
(0.05 nol) and trlphenyl- phosphine (0.05 nol) in THE
(250 M) was 5 stirred at 0C, then bis
(1- et hyl et hyl ) di azenedi car boxyl ate (0.05 nol) was
added dropwi se at OC and the reaction m xture was
all owed to reach roomtenperature. After stirring for
1 hour at anbient tenperature, the solvent was
evaporated and the obtained residue was purified by
short col um chronmat ography (eluent: DCM. The product
fractions were collected and the sol vent was
evaporated. This residue (13 g) was then 1o
crystallised from petrol eum benzin/ Dl PE and t he
desired product was col lected, vyielding 16 g of
internediate 6, nelting point 90C. b) Preparation_of
internmedi ate 7 carbam c acid,
[ 4- (3-am nophenoxy) butyl]-, 1,1- dinmethylethyl ester A
m xture of internediate 6 (0.06 nol) in MeOH (250 m)
was hydrogenated at 50C with Pd/C (2 g) as a catal yst
in the presence of thiophene solution (1 m). After
uptake of H2 (3 equiv.), the catalyst was filtered
over dicalite and the filtrate was evaporated, 15
yielding 14 g (100 %9 of internediate 7. c,)
Preparati on_of internmediate 8 carbam c acid,
[4-[3-[(2-chloro-4- pyrimdinyl)am no] phenoxy] butyl] -
1,1- dinethylethyl ester A m xture of 2,4-dichloro-
pyrimdine (0.01 nol), intermediate 7 ( (0.011 nol)
and DI PEA (0.015 nol) in EtOH (150 mM) was stirred
and refluxed for 20 hours and then the solvent was
evaporated. The obtai ned residue was dissolved in
water and the solution was extracted with DCM The
organi c |layer was separated, dried (MgSO4) and 20 the
sol vent was evaporated. The residue was crystallised
fromDI PE and the resulting precipitate was
collected, yielding 2.1 g (55.3 % of internediate 8.
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[3-[[4-[]3-(4-am nobut oxy) phenyl ] am no] - 2-
internmedi ate_ 9 pyrimdinyl]am no] phenoxy] A m xture
of intermediate 8 ( (0.0023 nol), (3-an nophenoxy) -
acetic acid, 1,1- dinethylethyl ester (0.0030 nol) and
HC / 2- propanol (2 drops) in 2-propanol /water



(411) (100 m) was stirred and refluxed over the
weekend and then HO /2-propanol (10 25 m) was added.
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hours, then cooled and neudgralised to pH7 with a 36
% HCl solution. The resulting precipitate was filtered
of f, washed with water and dried (vac.) The obtai ned
solids (1.2 g) were dissolved in sodi um hydroxi de 10%

s@xpeiimentflp@3 M ) and then the resulting m xture was
stirred and WO 2006/ 061415 PCT/ EP2005/ 056606 75
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1,1-dinmethyl ethyl ester A7# xture of

2- met hoxy-5-nitro- phenol, (0.0766 nol),

(3-bronopropyl)- carbamc acid, 1, 1 -dinethylethyl

ester (0.092 nol) and potassi um carbonate (0.092 not)
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isolated as a trifluoroacetic acid salt.



dried in vacuo, to give 1.1286 g (34 % of
internediate 17. WD 2006/ 061415 PCT/ EP2005/ 056606 77
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-[[4-chl oro-2-[[5-cyano- 2- (et hyl t hi 0) -4- internedi ate
18 pyrimdinyl] am no] -5-fluorophenyl]nethyl] -,
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and neutralised to pH 7 with a 36 % HCI solution. The resulting precipitate was filtered

off, washed with water and dried (vac.) The obtained solids (1.2 g) were dissolved in
sodium hydroxide 10% solution (100 ml) and then the resulting mixture was stirred and
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The m xture was poured out into ice-water (500 m) and
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| ayers were conbined, dried>(MySO4), filtered off and
the sol vent was evaporated, yielding 42.3 g (> 100 %

of internediate 21. b) Pre aration_of internediate 22
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pyrimidinyljamino]-
A mixture of intermediate 12 (0.03 mol) in 50% TFA in DCM (4 ml) was reacted for 1
hour at room temperature and then the solvent was evaporated, yielding intermediate
13.
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internmedi ate 25, nelting point 152C
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3'-(4, 6-pyrimdinediyldii’ no)bis-, ethyl ester,
hydrochloric acid salt To a solution of internediate
25 (0.0072 nol) in isopropanol (50 m ), 3-am nobenzoic
5 acid (0.0086 nol) was added. Hydrochloric acid in
| Shpmpadml (6N, 1.5 ml) was added. The reaction
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melting point 163C. d)_Preflaration_of benzoic acid,
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py nm no ter f | uproacetic acid
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e{q'gp} r%\]é%tf& Ng%ﬁf@ﬁ%)lg g(yé fdlf ﬁ&lﬁ‘WaQ ?clidfe%f ' "ﬁle%e{&gon mixture Jvas stirred

uor oacetl c _ acl
s 4013 hougs at ppespy Epaperaghie aid %ﬁilé%urla&ﬁtra is §2-proganojago) (P81 mol)
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=g i BKRLE AL Blerke 155 Bt gt s %ﬁg}% €03,

mand the spiveniaras evaneented, pialdiggantsrmedinty 1665 (axgd agsucirethe next

r@@a@{w@ﬁeﬁ Xxture was stirred for 6. hours at 40C. The

5
ol t Th
vﬁ% RS PR E L ot oo o TP TEd: at e
i sol ated as Lithium cﬂlaxr@?élénylmtm@bﬁy b@imetlylethyl ester
Pgﬂnﬁ%%@ QP{re2R688t 180008 MRIIEInAR0AC (150 ml) was hydrogenated with

Pt/C 5% (1 g) as a catalyst in the presence of thiophene solution (1 ml). After uptake of
H, (3 equiv.), the catalyst was filtered off and the filtrate was evaporated. The residue
was purified by reversed phase high-performance liquid chromatography (NH4OAc
buffer), then the product fractions were collected and the organic component of the
eluent was evaporated. The obtained precipitate was filtered off, washed with water and
dried in vacuo, to give 1.1286 g (34 %) of intermediate 17.
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with DCM (50 m), then a sdfution of 3-tert 5

but oxycar bonyl am nonet hyl aniline (0.009 nol) in

DCM CH3000H 1% (25 m ) was added and the resulting

m xture was shaken for 10 m nutes at roomterrperature.
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veaiidseast (R i el bR oo Bt pampanol

i gmpatd thewudt ioatiaeixiurCyas #iredroapaight #h§°GfLCMS monitoring
| Ml PRI R ﬁro%sswn an'dMle {eaéﬁon/had {3 de H}{)MQO%d Effot27 hours to

I n er nedi at.e
| Rl faap aiion NG e sARARGa K00t bisTRg e 18 (used as

( Sudhlif thendext madioDistepA I Shoftk8 rumphiermatidte bRitvansbla(eB@n 30% yield

g%@ow?%revﬁg&ﬁ;hh%p%eWHﬁ)x@ﬁu@??w 1 f@’ﬁ 146, beur s at

resin was tered 15 o f and
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g@ﬁio'h}tlo?%!f 3%&%%1&@@@&9%@&6 dgﬂ ((N_B(zo #Umﬁrgh)tlhq ,X-@i6h1Bro-
re of X X.
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i @tha s,)a8a @tlel rodhIt %xﬂﬂ@v@@i@fegmjﬁ)ur at room temperature. Upon

005/ 0566 Li
e 9%& 5 e TR st s gty 20 min
3 mtmdmmlﬁe(@ oAt nmal) wesn@dded and tht egapteah mixérd Vaswstgred

g ft dMeXéct! U@te?@oolﬁ%%lfoo(rﬂteﬁﬁﬂhﬁmQ@&ﬁﬂé}eﬂcﬁﬁﬁ@@ soln. was
m)I) ris(dibenzyli enS%}:e&%n 1 aIIadlu 0
edcb:g(ggé t}mﬂrgamc layer was separated and dried. Finally, t e solvent wa
( thappraledyiel@ing (lerptediald IShosivhivas)isel ad 'sudhi in diphtekdeation step,
(g§)0018 nol) and cesium carbonate (0.027 nol) in
uene (50 m ). _ The react| on_was brought under
e) Preparatlon of L-proline, 1-[[2-[[2-[[3-(3-aminopTopoxy)-4-

intermediate 20 methoxyphenyl]amino]-5-cyano-4-pyrimidinyllamino]-4-chloro-

5-fluorophenylmethyl]- trifluoroacetic acid salt
A solution of intermediate 19 (0.000157 mol) in TFA/DCM (50/50) (5 ml) was reacted
for 5 hours and then the solvent was evaporated at 30 °C, yielding intermediate 20 (S),
isolated as a trifluoroacetic acid salt (used as such in the next reaction step).

Example A7
a) Preparation of intermediate 21 1-hexanol, 6-(4-chloro-2-nitrophenoxy)-, acetate

(ester)
A solution of 4-chloro-2-nitrophenol (0.10 mol) in N,N-dimethylacetamide (200 ml)

was treated for 15 minutes with potassium carbonate (17 g) at 90°C, then 6-bromo-1-

hexanol, acetate (0.12 mol) was added at 60°C and the reaction mixture was stirred



5 nitrogen. The reaction m xture was shaken for 18
hours at 110C, under N2, then the resin was filtered
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times with hot water (at 56C), 3 tinmes with DVF and 3

times with water, 3 tinmes with DM and 3 tines with

water, 3 tines with DMF and 3 tines with DCM Finally,

washed 3 tinmes with MeOH and 3 tines with DCM 3
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MAl shlution of 1ntermed1ate 23 (0.0015 mol), S-amino- 2-meth0xy- phenol 0. 0015 mol)

bi ht
G EBCE R t%l@ﬁ#ﬁr@iﬁ%%w%fiié S TS A tﬂnperamre
t ehdadive c¢Bpletidn) theFhbyenterastevaperatedursicoigdimed preggire. The crude
gkésfdﬁg &As filthed hERAGHICS emm&urﬁcr:)g@?xﬁéﬁadg thf}g trhé%es!i!feu Ifoduct
P actions Wgzedml e %J\%adrfﬁ reh vt ot B dryies, S1cking frago g of
wintdrmledinte 2dat er (at 50C), 3 tines with DMF and 3 tines

wth water, 3 tines with DVF and 3 tines vvlth wat er
3 times with DMF and 3 tines with DCM Finally, washed

3Ekd gA;govvlth l\/b(}landStlrres wth DCM 3 tines
wi_é s wi th DCM <The resi due was dri ed

ufH Fpa&%%ot?tfgf%? %;1 el di ng~ d| ate 34. b)_Prep

O aration of |ntermsd| ate 35 A N O-\

HNWCI

NN
Ethyl 3-aminobenzoate (0.080 mol) was added to 2,4-dichloropyrimidine (0.066 mol)
in isopropanol (80 ml), DIPEA (0.133 mol) was added. The reaction mixture was

stirred and heated in the microwave for 3 hours at 160°C. The cooled reaction mixture

was poured into a flask at room temperature, isopropanol (100 ml) was added, the



ON/ ONI \ NHZ Internediate 34 (400 ng) was washed
with DCM to internediate 34 was added 10 ml of a

W@ atoatop s of Tri met hyl silyl trifl uoronet hanesuP€TRR2085/056606
2,6-lutidine (IM1,5M in 7CM The resin was shaked
gently for 3 hours at roomtenperature. The resin was
15 filtered, washed with 3x MeCH, 3x DCM 3x MeOH, 3x
DCM 3x MeOH, 3x DCM 3x MeOH, 3x DCM 3x McOH, 3x
DCIVbacylme nibitg vias Sdirerbatiraare tap@erae-CFhewastallized splid wasdiliered

' t 9§ oft 1o
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DVib) PIépatafibe biietiraediatd 36 wabenadid @dida3, B (otpyeinodingdiyldiimino)bis-,

(tert-Butoxycarbonyl)-L- Ie%ﬁ#,lrbgte( Qv 2QLAG- IR salt
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3x 130€M The xedvE@Hmixgyre D@womnw@@ﬂcrys%ﬂwmlsx MeOH, 3x
DCMc e 8 higtitgidd@rop il THe"Hr&:‘iﬂIﬁ@H WsgilReed ofhindhireast 308€ainter

g?xv}qc%?&% %p&?%el_gp?fﬁgfrm dfﬁteeffggé]?ttglfl %gydroc%(?rlrcn%lcf &%ft melting
10vvi tgoink BE8-260MCer medi ate 36 was added |ithi urhydxoxi de

; eagr r%n IBLA of N THEReARiddid, 30 ¢6- ngH?_oK(ﬁ mM). The
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with water, 3 tinmesmind]tdpyvitidinyGarhinoksethyltebtenat er and
3 t”fo %sqh%onr})f %@e&%ﬁ% 3‘@%{5 X\r’gﬂgél\@(ﬁg Bﬁ(l)l\/kw ﬁ@@l oW th
Wi thq:xmpgqna]pm(lgﬁii ek &agadded dd@ly 9Xyhena %‘m%o éﬁ dv.(z,_
3 tHHRShyMrhifofedd 5 p26p)-Thehyleabediindde Iy deeohieaide W 881mm01) triethylamine
A e RN T R
15( 25t/emp613t)n€rﬁeprp@@raﬁp wessformed iarthsrepgtion gy uia Lhesplid was filtered

ti NBY drigh bu0EMnddrivadluny, yiddiee 4307} beihtessatbdisn s, metisg point
bl ovggogry under nitrogen at 50C, 3

d) Preparation of  benzoic acid, 3-[[6-[[3-[[(6-

intermediate 28 aminohexyl)amino]carbonyl]phenyljamino]-4-
pyrimidinylJamino]-, ethyl ester, trifluoroacetic acid salt
To a solution of intermediate 27 (0.69 mmol) in DCM (10 ml), a solution of 20% TFA
in DCM was added. The reaction mixture was stirred for 1 hour at room temperature.
20  The solvent was evaporated. toluene was added, the solvent was evaporated, ethanol
was added. the solvent was evaporated. The product was used without further
purification, yielding intermediate 28, isolated as a trifluoroacetic acid salt.
e) Preparation of benzoic acid, 3-[[6-[[3-[[(6-

intermediate 29 aminohexyl)amino]carbonyl]phenyl]amino]-4-

pyrimidinyl]amino]- Lithium charged
To a solution of intermediate 28 (0.69 mmol) in EtOH ( 20 ml), 1 ml water and LiOH
(4.5 mmol) was added. The reaction mixture was stirred for 6.5 hours at 40°C. The
25 solvent was evaporated. The product was used without further purification, yielding

intermediate 29, isolated as Lithium charged.



times DCM (5 m) was added and bl own dry under
nitrogen at 50C, yielding internediate 37 (RS),

WO 2boaods as a TFA-salt. 20 Exanpl e All a~ Pr ePEF/&P2007056606
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5-[(6-chl oro-4-pyrimdinyl)am no] - 2-nmet hoxy-

intermedi ates 38 and 39 Free base: internedi ate 38
.HA : internediate 39 A sol ution of

4 6-di chl oropyrimdine (0.1 nol),

5- am no- 2- met hoxyphenol (0.1 nol) and DI PEA (0.2 nol)
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MebiRAARARAKLY @%@ wﬁgddkare?@aled ) Ao

3D§M/ﬁ?éb6@9éhbﬁé% (ﬂnd (e rozrtiopriyturerivas shikea gently Bp48 hours
nhﬂro@@&erﬁﬁﬂﬂﬁhﬂeyAﬁbﬂﬁld@td)nQﬂﬁrresZn Whiw hay © tifne@G/ith MeOH and 3

s se I rea r e 0

Wﬁ? W@MW @t 3 ngg’r)ﬁlﬂrl}o Il’(lelng(enemé gfr?gq—[ %65)@853)(
mYlePHads H@Mmldémédnt?mleém% adich| wagriged lnélextergzwltlpn pigp-
n‘ﬂ)y@rwa@ﬁm%mtaﬁ@a@@ 3f1or anot her 20 m n 130C.

combi ned m xt ures, after whi ch t hey irred

over ni ght . The for med precipitat s c Ieted an
purified by reversed-phase ‘}I‘D nce | d 0
chromat ogr aphy (NHAQAc buffer). evapo on

the organi c conmponent of the el uent /Oa white
precipitation was obtained, filtered’off and dried in

t heeronedinte 30ywas vahisingl WitlP Mdtagol( 95ntefmedfatd 3t wasveldedd,6-
49«: pg/hf?li’clngeodofms%ﬁﬁ) BadPEA 6018 mobif PhALhbRBo-2l). The

car

[ Q&affsm[r{nétlﬁ v e f7 AR DRYS ph ARy an D fe resin was filtered

I sffafidedihall Sx4dith MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM,

p noj - 2- net hoxyphenoxy] ethyl]-
g’i%t%ﬁ@h ester A suspension of i nt er medi at e
48hig @rcwedage s 9epaaﬁ%f1 cewicrmedate B6 e added 4gadishlpgpyrimidine
DME%Q@ 1M ®.0v&EmoHtand DiBIEAQ@ 018 Ilﬁ@l) fin Bbuth@S1M50 ml). The reaction

erat ur ( rmet am

AT g fa 2 BaEey M@Qﬁg O o fered

reﬁ@nd Washedﬁxmthé\/lm 336tlD€MaaX Py MCM Bt MeOH, 3x DCM, 3x

( gfe@rrp@@dml 3 MBOPRBE DCAL, ibldidg hitnb®AB B SHRYh wa8sde@lin
e@g) vvas added and the resulti ng mxture was

sP‘?’ﬁIF O} SHC, After 9 hours, the solvent was

evaporated and DCM and wat er were added. The m xture

was extracted 2 tinmes with DCM and the conbi ned

organic |l ayers were dried (anhydrous K2C03). 20 The

product was purified over a pad of silica gel (eluent:

DCM Et OAc 60/40 to 0/100).




The product fractions were collected and the sol vent
was evaporated. The obtained residue was triturated

WoRae/0e4PE and after filtration the desired prBdAUEP200E856606
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20

dried (vac.) at 60C, yiel@ing 2.92 g (81 % of
internediate 41. d)_Preparation_of glycine, N
[[3-[[6-[[3-[2-[[(1,1-internediate-42

di met hyl et hoxy) car bonyl ] am no] et hoxy] - 4-

drerdparyiphenNitemedatnd? - 4- pyri m di nyI ] N\r ¥
h es @
N U

am no] phenyl ] nethyl] -N nethyl -

suspensi on of internediate 41 (O. }29 d—r\\u}\ﬁ}o\/
i odide (0.0020 nol) in dry 25 3z -tonltrlle (50 i

stirred at roomtenpera 0 e ,

chloride (0.0024 nol) DI PE
added dropwi se. After 15 m nutes

ester hydrochloride (0.0030 nol) s added The

gr‘g%%rtrﬁe 1alten§l &/%J rvgasyx\@dswﬁl]i I[Ohgee?lg’tta rlrggm‘%gla%:o%_\% ?akp%is ﬁﬂlﬂe of

cathyl A@mio @@waapstaw@ﬂ@z@%TQSé@%zyhé@eacrmalsi)\palladlum(o)
( @o.6638 11"161} X+Myes2 ﬂﬁﬁﬁ%hér@@;ﬁioblﬁﬁnd’)i It hbmﬁmﬁﬂeﬁa (0.0818Imol) and

acetonltho akKen

o bbbt 07 o) M50 B THER oSG e fhger
wintttogeiDANE resiction i@k wak shakeCidr 1§ihotrs Ml Grichdes 4 tHoakhe

?géglhg\zaés-rﬁv}gar&fﬂff' ﬁ(ﬁtand\@%sheﬁ “EQWS ?lﬁlgloﬂﬂgﬁt gﬁ/(g’g() & f8&k with hot
| el (GO0, S Rees RolPNTR a3 hitgs BN baleh e F and 3
pt1ﬁﬁawetﬁ vatar OF tinexgw itlo DI KBampll etinddstwith DOM. Finally, wsh€d Tlimes
wi\z %igﬁnf[e ?Ah AP GRS @hh maﬁ arfll YGhEEwittNDCM. The
Ryas aH

I-Tnterned| ate-4
yndenyasaRy i %%ﬁn&ﬂe@mgdmmwlate 32.
rTH§ hexyahenyl ] amdtle]amd [4-[[6-[[3-(aminomethyl)phenyl]amino ]-4-

nI a N- nmet hyl Lithium
md?%%r eedjmxo]twywhﬂ{}gg%l %ﬁép )lyg;vas added %/o a
gwtmeéwtqﬁ 2 vasteasheddvish EHF 4t n(ﬁen%i@t%%% OpmeErerpddster
( Bthdimiyridoxide) (oamb 10 ifi FRIE(B @dl) MDWALEr]2 Welk Tt kdatich mixture

56 DR i e R85 AR Ap kL R (KR ARORYE S
f writhavateyud Emes w315 el 3ttﬁées§t3ﬂ\i‘éﬁ?f apd S teneapathd?My, 3 Bmes
d YR &FaSer and B @ilnfdh AELthIDNIE) rmﬁes&b@h ﬂﬁow@, taﬁess;mmDCM 3 times

a Evdtgﬁkg%iﬁga (2? éﬁ’gn ?th PDXEM tir%%sn\g e%ﬁt an% 3 thaes With DCM, The
residue was cleaved with TFA/TIS/DCM (25/2/73) for 4 hours, then the resin was
filtered off and shaked for 1 hour with TFA/TIS/DCM (25/2/73).The resin was filtered
off and washed 3 times with DCM. Finally, the combined solvents were blown dry
under nitrogen at 50°C, 3 times DCM (5 ml) was added and blown dry under nitrogen
at 50°C, yielding intermediate 33, isolated as a TFA-salt.




/ G HHinternediate 95 1) Preparation of glycine,
N-[[3-[[6-][[3-(2-am noethoxy)-4 internedi ate_ 44

Worgtadsiphenyl | am no] - 4- pyri m di nyl ] am no] phenRCT/BR200§D56606
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]-N- nethyl- trifluoroaceti8 acid salt A solution of
internmediate 43 (0.002 nol) in TFA/DCM TI'S (49/49/ 2)
(50 M) was stirred for 1 hour at roomtenperature
and then the sol vent was evaporated, yielding 15
g@dﬂ@te 44, isolated as a trifluoroacetic acid
SE‘JILren US6S ASniaeDiald B4t he next reaction ste
| nternedrare thn Was prepared accordi ng N@
11 f WD 2006/ 061415 PCT/ EP2005/ 05660 6
O\ /O0d H\% . 2 C2HF302; interne
Al2 a) Preparation_of L-Ieucine,
N-[ (4-chl oro-2-nitrophenyl) o Wyl
intermedi ate 45 ester -----" - - \—x/------ - - /Li
m xture of 4-chloro-2-nitro- benzeneagetic acfd (
134 nol), L-leucine, 1,1 5 dinmethylethyl ester,

h r

)fl%x%‘fealﬂ% §1d\g \?369%%5&7 %ﬂﬁl\le’&e tb Hﬁ{:}@éhﬁ ewéés%go x alzXo e of
( @thall%ammmnmhte lfﬁm&mpl)(%@Ml?enmlsdengqcpﬁon@élpaﬂadﬁ%%
t @m?mzetmmp (@/\oez Eﬂ?E(ﬂlph&&@ﬂ}ﬂfosﬁlﬂﬁo)ﬂq%ﬁlabﬁtﬁﬂeﬁe{@ .0018 mol) and
m Xture C I nic a
C st EarlSgg okl A e, T AR RGNS i e
wagrogem Jie a¢agtdort injxturd wipp shagen fonds heusk dikl 0(°6> Biggler Naghen the
CryH Rl il Jff ReDakd WasHePhRimes Tt h]aQDMIe@'t POCHL PrihBSwith hot

f I It er eg% ?tlnﬁeﬁfv&tﬂﬁg\@% g&Edeﬁﬁgles Yg th Bla%bg tggefsdﬂg‘blslg/[f: and 3

L-tlh’ESl Mth@vatd‘xl—i{ (Resawitin DME gl hnm@lmﬂyDﬁMz Finplly - washedl3 times
' %&rmagn ah@3 hfhed mtﬂwei ks €8k RleoN £ﬁdX5 Mﬁ@s @&h DCM. The

inte

ate 45 (0. I ) in
t issiyR afte duet ‘&ftdiebvﬁcuﬂlé% 5@ dEY’@Ellf{gllmﬁﬁﬁ‘j diagp, g“ THE o

3 bar pressure, then filtered over cell%e
filtrate was evaporated. The residue\(3 4g) 15

purified by colum chromat ography oveP Sh¥fca ge
(eluent: DCM MeCH 100/0 to 8/ 2; 4On)N The puwre
fractions were collected a ‘ ™ wa NH,
evaporated, vyielding 29 (77/% of imternedi 46 (L).

c) Prearation_of L-Ieucine, N—[[4-chk@ro 2-[(6-io0do-4
i ntermedi at e-47 pyri m di nyl)am no] phényl ] acetyl]-,
1 Iriterehiedinte 34 @00yig) o8t washad wiith (N, tofintentediaeeti widseadd&l 10 ml

(b} a (Qu@925 1Rkt 1y Brr-HiubRARthaR¥k 83 L6 LR GRIEVIEN) in
DCM. The resin was shaked gently for 3 hours at room temperature. The resin was
filtered, washed with 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM,
3x MeOH, 3x DCM, 3x MeOH, 3x DCM, yielding intermediate 35, which was used in

next reaction step.

¢) Preparation of E
intermediate 36 \ l( BN \©/LO/\
0 N~ 0
N N
o -
' 3 Q 1R SRR



and DI PEA (0.0056 nol) in NWP (20m) was heated in a
m crowaves (P=100W at 20 170C for 45 m nutes, then

WQowbMdi4D room tenperature, poured out into WeCHEPGFH056606
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extracted wth Et CAc/di ethy$B ether. The organic | ayer

was washed with saturated NaC, dried (MS04),

filtered, and the sol vent was evaporated till dryness.
The residue (4g) was purified by colum

c Antormmtdoger Aphys washed with iDOMF gl infegheriate 35 DEMidde Okl ndi®@fDof V-

gtgrtﬁh&sycai%on A - leukiie (@'Obﬁosfrﬁé‘l§tF1&H}§ mewe]vcol | ected

I'verit. was e por at ed di g
ey faraamidingyny hexgdlupropbosphats @n(y 698 mopegd BTREA (0.0018
|\|11£({l)4m®ME (00 &) The feh@iohInikfufclwds-shikvneishedisat ond@mperature,

2008 B RSB FRL A0 BN L PAAIE, b BEML, Moo, 3x
arBGM] 3x MleQ¥s BrrPgiMyAx MeRknd] BRM3H MeQ@egy HCM YIeldmg (RS)
1 irkerdticamidnl, ShitplwR k&Y inAckiirsdcdb@step. | nt er medi ate 47

R o Bl TE 71 o Dot o) o

stirred and refluxed for 18 ﬁbu S, n cBoled to
room tenperature, poured OUutNJ o0 and extracted
with DCM The organic |ayer s washed w th potassium
carbonate 10% dried (MySO4) N Ftaped, MHat he

sol vent was evaporated till dryn Thie resi due
(1.46g9) was purified by colum omat aphy over

Si I ica gel (eluent: DCM MeOH NH4(}I 100/ 010 to (rs)

/3/0..1; f I

il T e B T s e SR g s S %ﬁ&@g@me
oKO DovtOemoti th BHE (481)(abjl watgy (Pmbaillt ieastioomiktuteewasi shaken for 48

\]E{g al &(ﬁC {hgn {3 r@s‘iﬂ ‘Q/Q@ﬁ@é?&f(é(f}" afitt whdAEES Eﬁ‘l@é ahh W%%r 3 times

he - -
Pﬂl@rl\é?)(ﬁ% Ao Tlﬁsc:@’ct@ pater tuW it WE%QM‘% g’g‘i“‘d vethy watog and 3 times
MiwithUDMF 03 timed eitindHOAT anddBtires) witiDDOBAQ B tinds withiMEPA and 3
( %[Hel W?tﬂq)(%\é &r?l%nav%t]h NQ%H %11(5])1 3Stlith rv@i‘fh ﬁ&l\/f 0 M esin Was c CFaved

erature Vent was _evapor at
TdWI%%@CM Ry ng 4 howgsy ﬂ’é’él thetresiyyyas fikkespciofE anda@ahed
t If(brfﬂ hoRr Gt aFACTIBAdAMS@bL/73 Y Mhsrepin ol Cilterst 5 une &hashed 3 times

glr rer?)l%(ll}%ﬁ IanatHP iy S%nt-blﬁgps%th}eg{g waré ﬂbwﬁ'ﬁ%d@r fﬁgrgge%)at 50°C, 3

( §meh D@M@mﬁws addpd igmchhloym dry undegigresmyat 03¢ Iyielding

| pftehvaRted A RSY i@died askbTPasall.ut i on of di-tent-butyl

di carbonate ester (0.0696 nol) in THE (50m ) was added

at 0Cto a solution of 2-am no-4-chl orophenol (0.0697

”%lxlmHl@ ARE (100m ). The m xture was stirred at room
e ature for 1 hour, then llﬁft at % Benperature

{ & PEBTAMRARLS and evERsBP P dP-¢ PO AR I8 L ey

puttédicadtda B8 and B9M chico adeomtcapbdiate 68er silica gel

(el uent: DCM 100). Thgp ons were collected
and the solvent 20 m@?le@giélgé(g?ggb yi el di ng 13. 69

( osmjution of fbetehieronyranigme (B npbe paFmid- %rﬁleﬁfoxﬁﬁ}eb%ﬂr@d mol)
aghdIDIHEA (22 B0 D 2tphepaydl-(20(Chl) a9 BBR&Yin]a-miclowhve oven (divided

in 5 portions) for 30 minutes at 130°C. Then the solvent was evaporated and the

obtained residue was stirred in acetonitrile. The resulting precipitate was filtered off,
washed with acetonitrile/DIPE and dried (vac.) at 60°C, yielding 15.01 g (60%) of
intermediate 38. If desired, the compound can be converted to the HCl salt by stirring



internediate 51_ di nethylethyl ester A m xture of
i ntermedi ate 50 (0.0615 mol), 1, 2-dibronpet hane

WQ 2000843150l ) and cesium carbonate (0.0615 noPQT/ER2008856606
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(150m ) was stirred at roomttenperature for 48 hours,
then poured out into water and extracted three tines
with diethyl ether and brine. The organic |ayer was
separated, dried (MgSO), filtered, and the sol vent
wers6 DEHEV2popanad dnd eollgelongmnd yinghgitha gblaimed preeitatesyislding
Ttﬁ{tMﬁ%M was used di rectly in the next reaction
ste

[ b). Ewggggégflg{e?%eg? Qq}% bgqurllgr%g anoq 3-[[6-[(3-hydroxy-4-

hydr oxypr opyl ) am no] et hoxyhghetyphdny])athjnbi-dipyeintidihgjamyiho]-
5 Sl AOSLORIALS PRI LEL RIS A b1 .05
( ooDgn 2-byanpl (89 mlrwes-pqualin Arvid emgers’{ mwrwvamaw%ﬁreas@wnd
f @fchdBadion hfixtufeNRR he@BdlRR SO thiinites/RABO°C. muﬁ ged out

nt o t er a ed .t hr
oraﬁlg}ﬁ) 8n26ﬂ%{2 gﬁi%g{ g% tl)e%as%ﬁe dﬁg dto ca V\fl} Y]eDC?AFnd t[ﬂe resulting
dmigtdre My8Owpted for anetheir0 rivetes el ¥3Cy2 propewed and 6 N HCI/2-
ARAEALRL alldbd'a %Q;omﬁmw ehikiBek difRr WaRh mé&wer@&u}w overnight.

€Y
c[:)%b? chr omat ‘g agp%ll eryil | IH%% b frf"ée&efi é’ﬁ%se -performance

c (hhlhld @hﬁnhamgda;ﬂlbl ENHgD Ae hmffm s\fteevagporativedf thy p@nic rgmponent
C of gla (Si')ﬁgI@ Wc 1te E;e@ ﬁ?tﬁina\;/eﬁ o%tzameq ﬁJPerr&P 1513 Qﬂd (9 n the oven

T %4445&@5?&5%%1}%%’ 5 %wéms ek P '?t
hyyiPeparpticnf ) - parbktﬁm)abidephﬁﬁl—[[@ﬁBthd@oysmiettﬂyl)phe@f]ammo] 4-

RS R DA IES) g

nol) and triet h?#‘tﬁrm ne (0.0226 not) in DCM 10 (200nt).
Thesuspontivh of esmsdihte 46 0. 6®75rrﬁabfhﬁcﬁcr$ﬁfrﬂiablfoﬁat6‘(@03ﬂ59ﬂél) in

ag’%@%fﬁ@ ag gtlrrel'cllt foT i H&Lﬁ‘ ﬁlrteml\a)_ggg Ti‘l%l 2”3(§?>m¥"§ﬁy1)

( MyBmic,acid; l ﬂeﬂn@@thylaﬂml QSH?é (%@ﬁ%éml) wessaddodpsk the eedction
V afixtre Jmufre&bwﬂﬁgmemmmufrbﬁéethﬁycﬁ@&rﬁﬁwmd 1,1- dlmethyleth 1

I ST TE AT s o/ G

s thewselventeas exapmqaedaald) CY aald diatey v@roalded Jp noktureldas extracted
| BB RAhadEMORd 1R s oRIbERE R)?éahiérla}f&s @&emlsd @ﬁh;&amus K,CO3).

c ﬁ”h"%%{ug Hcgmw%{i%ﬁer a pacp of s4hca gel (Jelmsnt BEJ‘I:{/I/E’[OAC 60/40 to 0/100).

[ Théprodherdtabigons veas bdleyted amd thejgvapyas cepomted THA obtained
( Rk wgeﬁlﬁq%e%altnﬁﬁ 4n@ aﬁersﬁl’[rﬁt'idnriﬁe H@slﬂe n#ir%d&ft was dricd

i nter late ) and th
r 866Y et Crié‘ﬁ@él}go%w%ﬁzgtluﬁ")e‘)gﬂ% ‘T%ﬁldﬂ&}t"r‘é]d for 16 hours at
r GDMepireﬁmﬁdfat ugbcine e[ 3eyaporaigd 1+ n vacuo, yiel ding

8] ﬁ&@@of 'Hhﬁ&ﬁgﬁ&he%%aﬁo%nggﬁhlﬁow ggu&t was used

dirrect T t he next epar ation of
carbani c acid, PeEiAvRisnYiasipelf4-pyipmiding{ianmeiphgnyljmethyl]-N-
i ntermedi at € 55methyl-, methyl ester

hox Bg 0¥ Iﬁ‘%e(gge 51’[13 411 Sﬁ 8620”&1 nﬁq ;ogrlrllfnnlglil%e ?616)6%] lmfll
acetonltrlle (5 Oml) was stlrred at room temperature then methanesulfonyl chloride
(0.0024 mol) and DIPEA (0.060 mol) were added dropwise. After 15 minutes sarcosine
methyl ester hydrochloride (0.0030 mol) was added. The reaction mixture was stirred

for 16 hours at 65°C and, upon cooling to room temperature, PS-N=C=0 (Aldrich, cat.



20 A m xture of intermediate 38 (0.019 nol),
internmediate 54 (0.017 nol) and HCO /2- propanol (20

WQe@oH6145%) i n 2- net hyl - 2- pentanol (25ml) was BET/EP2E5/056606
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and refluxed for 20 hours8then evaporated in vacuo.
The residue was dissolved in DCM TFA was added. The

m xture was stirred overnight. TFA was added. The

m xture was stirred at room tenperature for 3 days,

t HEsnssy epiianed) was addedivgetiitrevithed CNUE. sWasd dissoirled.s.)nThe
E(%u?da e%x?_ahs%ﬁ&léﬁ FoD VAT A 't}g:% tﬂeglgmmwas %Mﬂ%@ loﬁtalng Q&)asﬁlé@%vnh

ture was stirred ['uxed
e P4 it MO, wa%&ﬁM%&%Mq%a%{lw@aDﬁM AT The ﬁ(zléentt Fi@s
Me¥dporated dadithe obadisdd e wis)usvdss sactdidhe ddxe raactkdnied, yielding
V‘%ﬁer%ﬁxa? ed three t| mes with DCI\/I The organi c | ayer

W alaV A PP~ S PN

aS—sepatated,—drt+ed &IVUQW) HHtered—and—the

olnmmdlméhaéva@mea@re acopginndiosple1ss 1d

S
PCT/ EP20@5/ 056606 9 The residue was purified by
cpl umm ogr /\over silica gel (eluent:
DCM \S/fO 1). The pure fractions were
ed

9 |

ol/b ol vent was evaporated, yielding
rmedi ate 55. g)_Preparation_of

c
8\
phenol 614[ - chl oriateZméBatE 63 | nter medi at e 56
hydr oxypr opyl yam noj et hoxy[ phenyT | am no] -4-
pyrimdinyl] am no] -2-methoxy A mxture of

| pl Pepardticatad 55 glyoin®, 18- [Pell§-[[Bri2kil.dssi um hydr oxi de 40%

( QdhliaRng S Eai%ﬂ(ﬁéma ?oo%&l']aﬁﬁﬁg]e%irp jLef | uxed for

17hour."A"Sol utio S
was renoved in U’zﬁﬂﬁéyph?ﬂ WReeit gyr%g[lgmlg If‘}nPng'ﬁ@ngethyl]‘N'

bet ween DCM andmethgt-ur ated NaCl . The i nsol ubl e

hﬁﬁ%n%d%’éﬁ%&ﬂ%}ﬂﬁ%a@% bid ﬁl%?tv&;a? Qdc}e@toc' 2 ?&)1?{& (o Of m@rmediate

m xt ur e

c 4k 0.2 mel) ifb%tozﬂ’{dat%%éﬁq mhtaad theﬁe%e{a BUxtygavas é@F%‘h
WaFerSighte 66t Bxta GHidich Rydrdlide mopolgydehtd0EA0 (124)) Wasaddtd, then

Wﬁas n%% edWa Ts@ﬁq Eﬁd&hﬁ{o%rs“%%&% Mr% t?g so}\ﬁenpgg %vasﬁ.rﬁ{eﬁ ?(miryness,
opghimimmediste 4azed

erature
o edjps sugh Wfﬁf_‘?ﬁﬂﬁlsﬁ}?m‘entrat ed in
Viap@mb @ate Yita€ bvels ﬁreﬁzﬁe@ﬁccbﬂﬁ@r tmﬂihﬁlﬁﬁ Afe nelting point
1j70C l:xan'ple AL4 br epar atron of benzoic acid,

3r[(6-cC IN’é;ro4py di nyl )am no]-, 1, 1- |ntermediate_
57 di hyl et hyl wsster 15 A m xture of

4 6 di chl orop rijm dine (0.0168 nol), 3-am nobenzoic
agci d | ethyl ester (0.034 nol) and DI PEA
(0. 032 -prop @gjme&]ggg,@) was reacted

O+t ulll. 9oC—and—thern—the Sohvent—

The resi due was treated with IN HJ and washed 3
th@&a@mntohen t Bigcias, 9‘@-‘[‘ﬂ3q[(§HB¥§-ﬁﬁnﬂ®@§10 apor ated. The

PR g e SR e

dri ed (I\/gSO4) anthethiyk taidboreasetiovesd saltapor at ed, yi el di ng
gA%h&hoH flnlté}lﬁn@&% db34.805rho1) EXRERIFCMAES @4)9/49/2) (50 ml) was

reparation of carbamc aC|n% %"i hoxy-
i FHERdRTH 40 a5EOR) PRBTARF 4 ﬁ%%"ﬁb Yﬁnmfsewwr]ﬂed yielding
linterthiediatehigl Bolarel ags triffuoroacetic acid salt, used as such in the next reaction

step.

Intermediate that was prepared according to Example A11f




A m xture of 4-nethoxy-3-nitro- benzal dehyde (0.00625
nmol ) and (2-am noethyl) 25 carbam c aci d,

wQ 2molp et hyl et hyl ester (0.00625 nol) in MeOPCBEPIH03/056606
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was reacted for 2 hours atroom tenperature, then
sodi um t etrahydroborate (0.0069 nol) was added and
the reaction mxture was stirred overnight. Water was
a
W th tol wgne. Thea{d\ ganic layer was separated, dried
(MySOH4) and the sdl vent was evapor at ed, vyi el d| ng

nter di ate 58 Bb/Preparatl on_of car bam c acid,

a /HQ 4ANDD006/ 061415 PCT/ EP2005/ 056606 90
nt er thoxyphenyl )nmethyl] am no] ethyl]-

1} 1-di rretthI etthy| est er. 2 Goli;@b;untermaddidtqPer nedi at e 58

—— —

(0.001 nol) in MeOH (g.s.) was hydrogenated with Pd/C
(0.1 g) as a catalyst in the presence of thiophene
solution (0.1 m). After uptake of H2 (3 equiv.), the
cExahplstAldas filtered off and the filtrate was

e At @l 1efothd, RCH(H-RRloro hi DhASyIR! O irfethylethyl
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nLte#l t§¥lLe]é{)?gh%£i&%hlarl 1BE B! t?lhﬁi?]amme (00161 m

am no am, No % lg éEDC
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MBlebipaitd Wik BBl OvRAEALHINDIDE bl dioditaNgEeldtg 3o (6943 of
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\ and the residue was purified by
e e and Lelewitg Noké? #ineetholdorpluybacetyll-, 1,1-
Cﬂﬁ&%ﬁﬁ&hﬁphy d'HiBih Wahylreg@r product fracti on was

et e @@geﬁﬂﬂ? B B410489 1 igphene solution

3-19‘{/061?1 EIGH[]. B@l)[aﬁl(i THF (19@rel) mes hedregeated at 50°C for 72 hours under a
Iﬂf ¥seten@ky Fifal 00t chavel TH mitkvy kb 6 Fblfakédorﬁ&eadue (3.4g)

y) car bon amn net h
TG NG L
esger 1Monmyr Thepaot fnanthcms wedd @ilect&DandOh®@0®ht wad Jvapordted,
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réh%lte%a?QﬁrOfS h&dF‘éCl%Et’ r%ﬁliﬂt’%gﬁd?%"é and then the

S % Om%urhgf %{egr%?dlgte 4@3(]3}(3)%58 &%gai @tdﬁ?%f) %gll rgﬂlixée'\@%@g'% mol)
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98 46 um). The Sﬁ‘r% frract?ons %vcei:re collected and the solvent was evaporated,
y1eldmg intermediate 47 (L).

d) Preparation of L-leucine, N-[[4-chloro-2-[[6-[[3-[3-[[(1,1-
intermediate 48 dimethylethoxy)carbonylJamino]propoxy]-4-




for 5 hours at roomtenperature and then the sol vent
was evaporated, yielding 20 internediate 62. Exanple
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[[3-[[6-[[3-[2-[[(12, 1-intedfedi at e- 63

di net hyl et hoxy) carbonyl] am no] ethoxy] -4

met hoxyphenyl] am no] -4-pyrimdinyl]

am no] phenyl Jmethyl]-, WD 2006/ 061415

PCT/ EP2005/ 05660 feti@kyplenphldmissl4 pyiideidihlesudof gheyyi]acetyl]-,
chloride (0.0006 to a suspension of
internmedi ate 41 qoél)nemﬂfwggﬂrd sodi um i Odl de (0.0005
b PR L SROMFAFICI (LA (] mOPh NPT ba 5B 0GR 15O MR
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D@Mn@s’[‘ ha g dractionsivecrs agttscigd and the yqlvertt fweap evaporated, yielding
t Technol ogi es, cat. 800361)
(g%gg;ﬁ)f&hﬂt%&ﬁg%?%@g# reaction m t ure was
sﬁéﬁ@ﬁa@%ﬁn Qfo h %Cl%"t’ O e B aRTaP O] é resin was
1Gntevasedfatd 4%r ed nceﬂfoxyptd:nylﬂmmm\]aésbﬁﬁnmrtylﬂaﬂﬁw 4wi t h
heptane, wth Dg}‘ﬁ)r Q@a’?%lgqgﬂu gﬁ'epc %cn(?saflt' nal l'y

wi th DCM agai n, used as such

i TR é&'ﬁlterfiﬂ@%l%t? .48 .6L>s 997 me)) HPFEA (&matafné R (10ml) was
plemyd @kredth teenpefinirg Bor[1RGrolufs 3T oh ot aporitediill dryness,

I nteﬁdl%1n¥1en%g(?1?tgﬂ9 1s<11atﬁd as atnﬂuaroa ('it]f gcr:rlld 5 F")Er%ns rPer‘fuCt }Nﬁs lllsed
]dlrﬂctb/dntheur@ﬁtrsqicthonts@pnem ate 63 (0.0005 mol) in HClG

N (10 m) and dioxane (10 m) was stirred for 48

hours at 65C. Since LCMS nonitoring showed sl ow
pEsgmplesildn, 15 the sol vent was concentrated, HCL(37

%a) P@ﬁargt%e(ﬁ and c&rbﬁnfce&%fdl ES' H@orgbxﬁ})df(ﬁy%ﬁ?%yl)-sq |14 -nlgthylethyl

agdin overnight at Cto effect conpleée
t Hemsdiaemd was e%ﬁ’/‘apor ated, yielding internediate 64
( RSolutiohiof Hi-rearsbutid eitag®nste etter (0.069temoB xii THE @80l was added at
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pheno oxy) - m Xt u

2 MBS HERYed HARYT: t@sm?ﬁr%tws ?Fe]nléﬂur (teend st gt 1epm)tergpryature for 48
Rﬂ&ﬁ’s’ aiNl @dﬁ@brate(l Tn Gaghio. ITheNEsﬁlde(\ﬂaS puoiifiedwsconyar cigematogtphy
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t iwak eyapprateds yiejding &3.ag (970 9f intamediptedd. i nt er msdl ate

65) P?eg ariiagl € ldrBardic abIde PANArbRsetixy ] 5 REVkGAShy]-, 1,1-
chf ro-5- fI lfl?yleth;% ni t rophenyl ) met hyl Janinoj -

HJ at'e 66 dime
A mixture of intermediate 50 (0.0615 mol), 1,2-dibromoethane (0.0313 mol) and

cesium carbonate (0.0615 mol) in DMF (150ml) was stirred at room temperature for 48

ester

hours, then poured out into water and extracted three times with diethyl ether and brine.
The organic layer was separated, dried (MgSOy), filtered, and the solvent was
evaporated in vacuo, yielding intermediate 51. This product was used directly in the
next reaction step.

c) Preparation of carbamic acid, [5-chloro-2-[2-[(3-

intermediate 52 hydroxypropyl)amino]ethoxy]|phenyl]-, 1,1-dimethylethyl ester




A m xture of 4-chloro-5-fluoro-2-nitrobenzal dehyde
(0.0295 nol) and 5-am no-1- pentanol (0.0295 nol) in

WOR@BIGIHIDNM ) was stirred at room tenperat ure PGFERB05/056606
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hours. NaBH3CN (3nl) and &B8etic acid (100m) were
added. The m xture was stirred at room 30 tenperature
overni ght, then quenched with water, poured out into
saturated NaHCO3 and extracted with DCM The organic
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SepanrRuRe, 53dri ed (I\/gSO4) fi I ter ed, and the sol vent
o1 ated ti [ ue 5g9) was
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5-11([1\[[ 41¢Mhiprapd Zhg (Bulting aragtidn pyikiurd dan pliraidon J]6- Beurs at room
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4P6>da?te’FﬁSéﬁS%$£§)Fqc i BP0 %Gflﬁ%?ﬂ) and DI PEA (0. 0096

T EPEIRES 1 P ac PR TEERY ﬂl*“]e“mf?ﬁ“lgﬁ%”ﬁ“fﬂ et

20 The organic | wpxma@ﬂyye Phemteethylgsteed (lvg804)
f A faxt@el of ReEmbdigte SO0 mvB.Sinemagitase®.01i7 lcho[Hindriesis -

 PRephfR S g SyBE o Bl e A TR SR LATT RATRE IR PFor 20
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water (200 ml) was added. The mixture was extracted three times with DCM. The
organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated.



A mxture of internediate 69 (0.0033 nol),
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hours, then evaporated tiBBP dryness. The residue was
di ssol ved in 2-nethyl -2-pentanol (15nl). The m xture
was stirred and refluxed overnight, then cooled to
roomtenperature, poured out into saturated NaHCO3
arithe eesidua citae gumifi¢dbyROMmMIT tleowatganaplty dvay siticanged (eluent:
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[ dof@ntraehiwcar. T Wskluh iy pispanybd moBHG1e(286 ind) 4@, IEAS20
nglk%gas %(fél'e&" ('l]‘ise %%%é ‘;VQS%?,%%& ¢6 AOG: 4 @%lt&%&%lg) then water (200
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( 9iclD9OZ6f itdrhedimed 56.aatlting psiar kyor@t e (0. 0036 nmol ) in

di oxane (10 m ). The reaction was brought under
nitrogen 15 The reacti on mxture was shaken for 18

h@uh S @tA19,OC under N2, then the resin was filtered
an 70Q) ,
CERSRPER hot WAPEPI(R. SS0Cos DN L 3

irirPoF 4 XJdlé&f@?G@qiﬁdﬁ& 5164 hdy), Wg&{kﬂzﬁc LidES) -
kel et R g D %ﬁc QA Eno8 2 RrhsaBh g mpas

I ecactet oMersighpat 90)C Bidethen ﬁlblsqlnemfwab evapereeql. @paresidae was treated
a%lﬁll 1N4pr?1{d[v§1]sﬁ%(; Leny Hérpﬁl?e%émc solven was e ap\(/)ﬁted The

erazi ny am no pyrim
B mge profinet W@F/dEF’?]@?ﬂS d'washed"3 times w1th 1 HCI. The organic

layer was separated, dried (MgSO,) and the solvent was evaporated, yielding 5.61 g of

intermediate 57.

Example A1S
a) Preparation of carbamic acid, [2-[[(4-methoxy-3-

intermediate 38 nitrophenyl)methyl]amino]ethyl]-, 1,1-dimethylethyl ester

A mixture of 4-methoxy-3-nitro- benzaldehyde (0.00625 mol) and (2-aminoethyl)-
carbamic acid, 1,1-dimethylethyl ester (0.00625 mol) in MeOH (30 ml) was reacted for
2 hours at room temperature, then sodium tetrahydroborate (0.0069 mol) was added

and the reaction mixture was stirred overnight. Water was added and the resulting
mixture was extracted 3 times with toluene. The organic layer was separated, dried
(MgSOy4) and the solvent was evaporated, yielding intermediate 58.

b) Preparation of carbamic acid, [2-[[(3-amino-4-




94 Internediate 72 was washed with THF, to
internmedi ate 72 was added |ithiumhydroxide (0.0049

WORM0p/ 06 ITHE (8 m ) and water (2 m ). The reacPCDHREP2005/056606
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m xture was shaken for 48 9ours at 50C, then the
resin was filtered off and washed 3 tinmes with water,
3tines with MeOH 3 tines with water and 3 tines
vvlth DI\/F 3tines wth wat er and 3 tines 5vmth DVF, 3
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di ssolved _jn The reaction oI ution S
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and %}%rggted g%elgingocl:.gj %ghﬁg}{n%gl %té%) (0.162 nol). The

irred for one hour at

r dbl?ﬁem!hﬁ!fékﬁt ur Benzgigegid¢ DI orlbhEF-H(A.)-- car bani ¢ aci d,
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reaction m xture
Lemper ature. ThemRRrsiatoREe s Bt Crp ety amino-4-
fritted funnel . pyimeidinilrminet-eld- @mbth}élnﬂl}’bmﬁrevapor at ed
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6readed) for 888Arsait raomt empedivas ardiben MOreaOBY 0B A Fas treated with
Pgé@@%%ﬁéﬁﬁ@ﬁe or%§nic layer was separated, dried (MgSO,) and the solvent

was evaporated, yielding 0.169 g of intermediate 61, used as such in the next reaction

step).
¢) Preparation of benzoic acid, 3-[[6-[[5-[[(2-aminoethy])[(9H-fluoren-9-
intermediate 62 ylmethoxy)carbonyl]amino]methyl]-2-methoxyphenyl]amino]-4-

pyrimidinyl}amino]-
A mixture of intermediate 61 (0.00021 mol) in TFA (50% in DCM) (5 ml) was reacted
for 5 hours at room temperature and then the solvent was evaporated, yielding

intermediate 62.

Example A16
a) Preparation of phenylalanine, N-[[3-[[6-[[3-[2-[[(1,1-
intermediate 63 dimethylethoxy)carbonyl]amino]ethoxy]-4-

methoxyphenyl]amino]-4-pyrimidinylJamino]phenyl]methyl]-,



cj Preparation_of internediate 76 OJ H Ny NH \O" |
NON AOj< HInternediate 75 (0.001750 nol) was

waoimowsdesl in a m xture of DI PEA (0.00525 nol ) PCHEB2005/056606
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acetonitrile (33.5 m). Methanesul fonyl chloride
(0.002275 nol) was added and the resulting
honogeneous sol ution was stirred for 30 m nutes,
yielding internmediate 76, (m xture used in next
reacti on step, wateklgliestérurt her wor k- up/ purification).

d
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r eéen\PSehenydlddhgdan@irgonast Trendinalp gies 2at. &6 Pr(@ 02 mobnvasfadded
| Of @fTR c%r?m?x%urg W%s Wkex’f'fd" 4b1hShS afVoo ﬂ)l\t!er%é}ytmeoi:he resin was

et i PIT PRSI 198 ol bt Apig; 5 HLICM T eptane

r agdif mahfinlly twdtheD@sisagsini yiekithgowternmidipnd 6 fusedasrmuch in the next

The sol vent and excess of TFA was
%mg%g g%t%g The residue was dried (ail-p vacuum

1epypEndiing | Hh@ﬁ’%ﬁ@d‘i‘%@ {738[[6f[§3 (Braélﬁa%hqxah of

SR e USR5 S5E506ct 28, DL TR O
8was gtirged for 42 hours at 65°C. Slnce LCMS monitoring showed slow progression,
the solvent was concentrated, HCI (37 %) was added and the resulting mixture was

stirred again overnight at 65°C to effect completion. Finally, the solvent was
evaporated, yielding intermediate 64 (RS), which was used as such in the next reaction

step.

Example A17
Preparation of intermediate 65 phenol, 5-amino-2-(2-methoxyethoxy)-

A mixture of 2-(2-methoxyethoxy)-5-nitrophenol (0.0356 mol) and Raney Nickel
(7.6g) in MeOH (150ml) was hydrogenated at room temperature for 6 hours under a 3

bar pressure, then filtered. The filtrate was evaporated till dryness, yielding 6.5g
(100%) of intermediate 65.

Example A18
a) Preparation of 1-pentanol, 5-[[(4-chloro-5-fluoro-2-nitrophenyl)methyl]amino]-

intermediate 66

A mixture of 4-chloro-5-fluoro-2-nitrobenzaldehyde (0.0295 mol) and 5-amino-1-
pentanol (0.0295 mol) in MeOH (100ml) was stirred at room temperature for 18 hours.
NaBH;CN (3ml) and acetic acid (100ml) were added. The mixture was stirred at room
temperature overnight, then quenched with water, poured out into saturated NaHCO;
and extracted with DCM. The organic layer was separated, dried (MgSO.), filtered, and



m ). Lithium hydroxi de nonohydrate (0.00250 nol; 10
equi v) was added. The reaction mxture was stirred

woewebghi at 65C. The sol vent was evapor at ed. POHEP2005/056606

10

15

20

25

residue was dried (oil-puff® vacuum). The resi due was
taken up into dry DV (10 ml), filtered off, 5 then
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gel (eluent DCM/MeOH/NH4OH 98/2/1; 15-40pm). The pure fractions were collected
and the solvent was evaporated, yielding 1.3g (77%) of intermediate 69.
¢) Preparation of phenol, 5-[[6-[[5-chloro-4-fluoro-2-[[(5-
intermediate 70 hydroxypentyl)methylamino]methyl]phenyljamino]-4-

pyrimidinylJamino]-2-(2-methoxyethoxy)-
A mixture of intermediate 69 (0.0033 mol), intermediate 65 (0.0039 mol) and HCl/2-
propanol 5N (3 drops) in t-butanol (25ml) was refluxed for 16 hours, then evaporated
till dryness. The residue was dissolved in 2-methyl-2-pentanol (15ml). The mixture was
stirred and refluxed overnight, then cooled to room temperature, poured out into
saturated NaHCO; and extracted with DCM. The organic layer was separated, dried



with DCM, yielding internmedi ate 82. d)_PrepAtgi on_of
intermediate 83 0ol / x HOON/ONI C 0 1/ NON

WR20060041% of internediate 82 (max. 0.00 18 noPCT/EP2005/056606

10

15

20

previ ously washed with but&ol (g.s.)), 4,6-dichloro-
pyrimdine (0.018 nol) and DI PEA (0.018 nol) in

butanol (50 m) was 5 shaken for 40 hours at 90C and

under N2, then the resin was filtered off, yieldin

( viMigs o), fidtbredyveag dhs solvenewaseatpparate@Bll deyness; @%@ rgdq @E( lote) was
U c/rrgsgllllzréﬁ & ?{Fﬂbﬂ/ﬁle% 495)5) ’ﬂﬂe eclpitar/ wadMitlered/off ankl dNedy

xture o nternmedi at e max. 0.0018 nol;
eréQlﬁhéngI g\ﬁ%\%@e‘gl‘?‘el@%aﬁ% Fol uene),
4-[ (3-am nophenyl ) met hyl ] - 1-pi perazi neacetic acid,
et hyl ester (0.018 nol), Pd2(dba)3 [cas nunber
BohpEIAB] (0. 00036 nol ), BINAP (0.0018 nol) and

c cacbgpate 10 (0.027 nol) ne (p.a., dry,
%ﬁnﬁ& """"""" haken for 18 hours\at P/11 C and under N2,
tlié‘ﬁ“i‘?ﬂéat?% in was filtered of fOhdt¥and washed 3 tines

with hot DMF, 3 tines with ! 3 vvlth
hot DMF, 3 tines wt (& [ ,

with DCM 3 x with : W NQ D@N{\<
and 3 tinmes with MeOH, and 3 @(vvlthDCI\/lAsa

was cleaved with TFA/ TI S/ DCM (25/2/73). After
evaporation, 15 the obt ai ned resi due was dried (vac.)

at_ 30C, din r medi { e 84. H H _ fj at |
oflnwddxcf 9L|w|as epare g ‘?‘ﬁ%‘g c§eIne anﬁgroﬂ\s' 1@11%%&%3%%“1&%
M stdrtimgemeterialrit-@ rBedpinerezig4-ylanethyd)-aniise [361 HeHs0] s ysed in
antq%‘%‘gnﬁys m hydr oxi de nmonohydrate (0.0048 nol) in THE

\/\gter (2 m) was shaken for 48 hours oat
502 Lrendeion R resin was filtered of f, washed nes
Wi jalermedigie 7250C), 3 tinmes with DV, B x WtR

20 (25/2/73) over 4 hours, theq filltered and the
filtrate was col | ect ed. The respnNwgg shaken again
for 1 hour with TFA/TIS/DCM 5 2/73 , then flltered

and the filtrate was «@ \,(a\t

conbi ned and the solv wa apor at

N2 flow, yielding internediate (85 006/ 0614

PCT/ EP2005/ 056606 98
Intermediate 71 was washed with dioxane. To intermediate 71 (400 mg) was added a
mixture of [4-(2-methoxycarbonylethyl)phenyl]boronic acid (0.0018 mol),
tris(dibenzylideneacetone)dipalladium(0) (0.000036 mol), 1,3-Bis(2,4,6-
trimethylphenyl)-4,5-dihydroimidazolium chloride (0.000036 mol) and cesium
carbonate (0.0036 mol) in dioxane (10 ml). The reaction was brought under nitrogen.
The reaction mixture was shaken for 18 hours at 90°C, under N, then the resin was
filtered off hot and washed 3 times with hot DMF (at 70°C), 3 times with hot water (at
50°C), 3 times with DMF and 3 times with water, 3 times with DMF and 3 times with
DCM. Finally, washed 3 times with MeOH and 3 times with DCM, 3 times with
MeOH and 3 times with DCM, yielding intermediate 72, which was used in next
reaction step.

¢) Preparation of benzenepropanoic acid, 4-[6-[[3-(1-
intermediate 73 piperazinylmethyl)phenyljamino]-4-pyrimidinyl]-
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dimethylethyl ester (0.054 mol) was added and the reaction mixture was stirred for 24

hours at room temperature. The mixture was filtered through a fritted funnel. The
filtrate's solvent was evaporated on the Rotavap. The residue (dark oil) was purified by
column chromatography. The product fractions were collected and the solvent was

evaporated, yielding 6.73 g (48%) of intermediate 75.
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mol) were added to intermediate 76 (= 0.000250 mol) in acetonitrile (5 ml) in a tube.
The tube was capped with a silicon stopper and the reaction mixture was shaken for 24

hours at 65°C. The mixture was allowed to cool to room temperature, and diluted with
5 ml of DCM. Scavenger was added and the mixture was shaken overnight at room
temperature. The solvent was removed, yielding intermediate 77.

.

Intermediate 77 (£ 0.000250 mol) was taken up into a mixture of TFA/DCM/TIS

49/49/2 v/v/v (5 ml). The reaction mixture was stirred overnight at room temperature.

e) Preparation of intermediate 78

The solvent and excess of TFA was evaporated. The residue was dried (oil-pump
vacuum; 65°C), yielding intermediate 78.

O
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A mixture of (5-hydroxypentyl)- carbamic acid, 1,1-dimethylethyl ester (0.06 mol), 3-
nitro- phenol (0.05 mol) and triphenylphosphine (0.05 mol) in THF (300 ml) was
stirred at 0°C and bis(1-methylethyl) diazenedicarboxylate (0.05 mol) was added
dropwise at 0°C. The reaction mixture was stirred for 15 minutes at 0°C and was then
allowed to reach room temperature. The mixture was stirred at ambient temperature for
1 hour and the solvent was evaporated. The residue was purified by short column
chromatography (eluent: DCM). The product fractions were collected and the solvent
was evaporated. The obtained residue (12 g) was precipitated from petroleum benzin
and the resulting precipitate was collected, yielding 9.3 g of intermediate 80, melting
point 65°C.
b) Preparation of intermediate §1 0\/\/\/1}‘%T0\’<
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A mixture of intermediate 80 (0.028 mol) in MeOH (250 ml) was hydrogenated at
50°C with Pd/C 10% (2 g) as a catalyst in the presence of thiophene solution (1 ml).
After uptake of H, (3 equiv.), the catalyst was filtered over dicalite and the filtrate was

evaporated, yielding 9 g of intermediate 81.
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2-(3,5-Dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene (Novabiochem; 01-64-
0261) (0.0018 mol) was washed with 1% acetic acid in DCM (50 ml), then a solution
of intermediate 81 (0.009 mol) in 1% acetic acid in DCM (25 ml) was added and the
resulting mixture was shaken for 10 minutes at room temperature. Tris(acetato-o-O)-
hydroborate (1-), sodium (0.009 mol) was added, followed by addition of 1% acetic
acid in DCM (25 ml) and the reaction mixture was shaken for 2 days at room
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i nternedi ate 92. Interrredl ates, that were prlep red
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| 4/6-dichlorbOpyrimid@e (X018 mol) and DIPEA (0.018 mol) in butanol (50 ml) was

shaken for 40 hours at 90°C and under N, then the resin was filtered off, yielding

(without cleavage), intermediate 83.

i I
¢) Preparation of 5 O~y A@\
intermediate 84 X

X \n/N\/\/\/O\@/ \©/\ |\/N

A mixture of intermediate 83 (max. 0.0018 mol; previously washed 2 x with toluene),

4-[(3-aminophenyl)methyl]- 1-piperazineacetic acid, ethyl ester (0.018 mol), Pdx(dba);
[cas number 51364-51-3] (0.00036 mol), BINAP (0.0018 mol) and cesium carbonate
(0.027 mol) in toluene (p.a., dry, 50 ml) was shaken for 18 hours at 110°C and under
N, then the resin was filtered off hot and washed 3 times with hot DMF, 3 times with
hot DMF/water, 3 x with hot DMF, 3 times with water and 3 times with DMF, 3 x with
DCM, 3 x with DMF, washed 2 x [3 times with DCM and 3 times with MeOH], and 3
x with DCM. A sample was cleaved with TFA/TIS/DCM (25/2/73). After evaporation,
the obtained residue was dried (vac.) at 30°C, yielding intermediate 84.

).Preparation of HN A0

intermediate 835 \©/ \©A K/N\)I\OH

A mixture of intermediate 84 (0.4 g; max. 0.00018 mol) and lithium hydroxide
monohydrate (0.0048 mol) in THF (8 ml) and water (2 ml) was shaken for 48 hours at
50°C, then the resin was filtered off, washed 3 times with water (50°C), 3 times with
DMF, then 3 x with DCM. The reaction mixture was cleaved with TFA/TIS/DCM
(25/2/73) over 4 hours, then filtered and the filtrate was collected. The resin was shaken

again for 1 hour with TFA/TIS/DCM 25/2/73 , then filtered and the filtrate was
collected. The filtrates were combined and the solvent was evaporated at 70°C under

N, flow, yielding intermediate 85.
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internmedi ate 92 (crude, pré%iously washed with THF)
and |ithium hydroxi de nonohydrate (0.0048 nol) in THE
(8 M) and water (2 m) was shaken for 48 hours at
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filtered and the filtrate was gollected. The resin
was shaken again for 1 hour WYh°TFA/ TI S/ DCM 25/ 2/ 73,
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B
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| pheringel alr@lof licatiteHTRNI Y alY s Npardtedinto it’s layers. The organic

phase was washed with water, dried (MgSO,), filtered and the solvent was evaporated.

The residue was concentrated with DIPE, then with toluene, yielding intermediate 86
(quantitative yield, used in next reaction step, without further purification).

b) Preparation of intermediate 87 ©/\ T/YO\/
o]

NH,
A mixture of intermediate 86 (max. 0.326 mol) in EtOH (600 ml) was hydrogenated at
50°C with Pd/C 10% (4 g) as a catalyst in the presence of thiophene solution (2 ml).
After uptake of H, (3 equiv), the catalyst was filtered off over dicalite and the filtrate
was evaporated. The residue was purified by column chromatography over silica gel
(eluent: DCM/MeOH 97/3). The product fractions were collected and the solvent was
evaporated, yielding 44 g (58%) of intermediate 87.

Example A23
l

a) Preparation of intermediate 88 /@/\o/\/o\(;/% 1
X HN™ O
) o

© HN. O
L
2-(3,5-Dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene (Novabiochem; 01-64-
0261) (0.0018 mol) was washed with 1% acetic acid in DCM (50 ml), then a solution
of [2-(5-amino-2-methoxyphenoxy)ethyl]- carbamic acid, 1,1-dimethylethyl ester
(0.009 mol) in 1% acetic acid in DCM (25 ml) was added and the resulting mixture was
shaken for 10 minutes at room temperature. Tris(acetato-a-O)-hydroborate (1-), sodium

(0.009 mol) was added, followed by addition of 1% acetic acid in DCM (25 ml) and the

reaction mixture was shaken over the weekend at room temperature. After filtration, the
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Hit¢rmediatgythal sYag iﬁfﬁpélﬁiﬂ acpording wdhpmpiend23ar oduct

ractions were coI Jected and the solvent was
Jatébl yielding 0.0081 g of conpound 1. Exanple
BX'r-paratlon pt14, 19- dj,oxa- 2, 4, 8, 26 conpound 2

bt r aazat et r acyel'® 7-.1-9, 13-] hexacosa-
24),3,5,7(26), 9, m‘lqﬁ@ﬁ

B EY . DA 29 e carbonitppiernedigte 97, . .

=SS ) l_l_ rmoTIacITC U o Al UUIITLI I ' LU /A DUI uLI Ul Ul
,4-di chl oro-5-pyrimdin ecarbonltrlle (0. 003 mol) in
& ghme}med\;@@g dded i oftionnto a o
?E%éig%ﬁ%? """""" B Ut anedl T bPSox rlis,- A
benzenam ne (O 003 nol) i nXdrgl ynme (4 ) at Ogh
The reaction mxture was stirred and reP|uxed for
hours and then cool ed. The sol vent vvasﬁ(evép ed
under reduced pressure and the residué~as purvfi ed

0 %eﬁ {%lrle o?%tegﬁte ihte 188 Slmak €. U@l@tmolDﬁ%MQW&eémh%tanol

product ractlons were co ted and

O 5B o B LoD S RIEEA (o8 Sratin bpigol (50 mD)
r &k dhskeMBs 46 hbiirs @0(°0 abCithdde Bl th&Btha yesint wiess filesad] dff aigl
prw% |4t)9[23etgx%§mthfﬂ)bi4e€[n§%ntgﬂ% V%@MQE) g% it @lg%ltﬂlges with

PRGN & ﬁaramle oBths epirpwas %eaysd ygh d§ ﬁgﬁ%%@é (25/2/73) for 1 hour and
P eith ezl wht Reyshpdriiéd, Jidldihg htetmediald, 8D3- ] pent acosa-

I\)’\I—\""W(D_""O

B T3 Bt A2 BT ngege & carbon
ext r  ASB ) owas st i rred under N2 at room

te ture, t n a mxture of internediate 5 (0.0004
mpl) ‘and DI PEA [0.p04 nol) in DVF extra dry (50 ni)
was added dro ngﬁ and the reaction

m xture was st erni The scH vept was

e 5—SBEPPIA 78 beiting
MeOH (10 m) and water (5 ml). The m xture was all owed
{ 9) POk EmlAdod no and the resultin | 0
precipitate was filTtéered off/@/\ was HN)'\
evaporated and the obtainedx [

due vva en upH /I\
DCM MeOH, then washed with_0 1N HCl an I mes
0. 1IN NaCH. The organic | a\e/r\[(\}s mg
filtered off and the WO 2006/ 06141 CT/NEF"?O 056606
1% ‘mixture of intermediate 89 (max. 0.0018 mol), intermediate 87 (0.018 mol),
Pd,(dba); [cas number 51364-51-3] (0.00036 mol), BINAP (0.0018 mol) and cesium
carbonate (0.027 mol) in toluene (p.a., dry, 50 ml) was shaken for 18 hours at 110°C
and under N, then the resin was filtered off hot and washed 3 times with hot DMF (at
70°C), 3 times with hot water (at 50°C), 2 x [3 times with DMF and 3 times with
water], 3 times with DMF and 3 times with DCM. Finally, washed 2 x [3 times with
MeOH and 3 times with DCM]. A sample was cleaved with TFA/TIS/DCM (25/2/73)

and LCMS-analyses showed an impurity. The residue was washed again 5 x [3 times



sol vent was evaporated. The residue was purified by

Redi Sep(r)-Fl ash columm chromat ography (el uent:
WOSNM60MICH NH3) 99/ 1 to 97/3). The desired pr oBUEEP2005/056606

fractions were collected ab® t he sol vent was

evaporated. The residue was stirred in boiling

acetonitrile, then the precipitate was filtered off

and dried, yielding 0.022 g 5 (159 of conpound 3,

medithi MeOHand 8 time? 608D CINH rtxmasdsiptenads overved wite pEAEIS/DCM

a Mﬁﬁ)ngﬁtgpe\éé&g@(gne tH8Dbtained residue was dried (Vac iat 30°C,7y1eld1ng

oxa- 8- pent aazat etracycl o[ 20.
mlte;m e:-‘ngonqa- Conpound 18

9

1{ BMIrmRdiaicd (1RBYed piébaﬂea(azadrdﬁg t(QExaﬁqmaAnh} 6-carbonitri
| €, 14 dxo- mp. >(260 C 14-oxa-2,4,8,19,27- Conpound
1 clo[19.3.1.1-3,7-.1.

9 pt acosa 5),3,5,7(27),9, 11, 13

(26) 21, 23- noma -one 14- oxa- 2, 4, 8,17, 25- Conpound
20 /‘pre’%%? 9 \MK ,7-.1.9,13-] pent acosa-
nmp. > 260 intermediate 99

1(23), 3,5, /(Ab) 9 TT,13(24), 19, ZI-nonaene- 6- carboni tri
l e, 18- o , 21, 29- Conpound 21
p=ntaa2§ acy cI .1.1-3,7-.1-9,13- ]nonacosa-
np. 262 C 1(27) 3 537 29) 9, 1& 13

ik N mﬁggfgérpemta tetrébycl%h%gmﬁmﬁfﬁmB 7-.1-
9,;0 tectacosa—=Conpotnt—22

1(26),3,5,7(28), 9, 11, 13(27), 22, 24- nonaen- 2 1 -one mp.
> 46 Prebaraitér PiAeAndisle Qﬁ 25 Conpo ng\g
pentaazatetracycl o[ 17. /‘/Q ent acosag,
np. >260 C ﬁ[;ii
1(23),3,5,7(25),9, 11, 13(24), 19, 21- ngnaen="165.0ne
2,4,8,15, 23- pentaazatetrac%ﬁ]ﬁf\ﬁ %Wé\V’ji;g:ls ]t
ri cosa- Conmpound 24 1(2 1), 3, °5,7 237,947 13

5 P}Jtetzh%d{& RRAD406 EQ)‘P@rum: Besim %é@logsly @éﬁﬁ'@ lugthBCM) was shaken in
s dnedtang wéms[aﬁlf gty %lylrestef%éz %gle}% RiEgegpoM (15

EMHUREY P
1 M/T M/B) m1yHoR 9 hptrs dtlrodB t¢1BBIraidR, The rweinaen {iltred &, Washed with

my@aagsxﬁ%@dﬁ & %‘5@%3 RS LA, aREed A B 3.,

Arigd, &vigh ln%mﬁlme agH rrnl\ in DME (200 nd) at room

H@@fr@alufeeﬂlaﬂde&tpeapatehacmaﬁg toORx affpkd A2®l was stirred

or 2 hours at roomtenperature. The solvent was

va € obtai ned residue was dissolved in
C (8/2 00 m). This solution was washed
th water, them the organic |ayer was separated,

atggm Taenr esi was 15 purified by
evef s@d phase hi gh- perfornmance |iquid chromat ography

Ei@ndard met hod, WO 2@@6/061@15 EQT/EP2005/056606

athen

t

f

e

D

W

dried ( of f and the sol vent was
ey

re

(

1

cplle aqgﬂt ol vent was evaporated. The residue
was g%iEgTved |? E%rland washed with water. The
of

ganig layer wa
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separated, dried (MgSH), filtered off and the sol vent
was evaporated. The residual fraction was

W@ edostoal4ls sed fromacetonitrile, then the precP@I/ER2085/056606
was filtered off, washed 5144 th a small anmount of
acetonitrile and dried (vac.), yielding 0.085 g (9 %
of conpound 4. Conpounds that were pr according to

E,_a_mJ_LM_]_A_,_z_l_-_dJ_o_x_a- 2.4 8 17 28- (‘nnrpmmrl 25

pent aazat etr ngLg .3.1.1-3,7-.1‘9,13-]octacosa- np.
> 260 C 6, 3,5, 8,9, 11,13 27

, P2, 24- fonaene- 6-carponitril e, 16-oxo-

1k, 22- di oxa- 2. 4, 84 nd 26
pent aa aKgLfa o[21]3. 4k 1-3,7-.1-9,13 | nonacosa- np.
> 260 27 3,5,7°29 9 11,13 ipgrmediate 103

, 23, 25- nonaene-6-carbonitrile, 16-o0xo-

14, 20-di oxa-2, 4, 8, 17, 27- Conpound 27 e
péﬁ?ﬁ@%@ﬂ@t@%&%ﬁ%ﬁ%@@gé.1.1. 3,7-.1-9, 13-] hept acoga-
np. 260 C1 25 ,3,5,7 27 ,9,11, 13 26

, 21, 23-nonaene-6-carbonitrile, 16-oxo 14,2 1

-di oxa- 2, 4, 8, 18, 28- Conpound 28 o

pentaazatetracycl0[20.3.1.1i§ifr¢%/9/%?£5f:tacosa- nﬁg\T<
HN

ed=s)

e}

236 C1 26 ,3,5,7 28 ,9, 11,
27), 22, 24- nonaene- 6-carbonitril e, 19-9&/ 14,2 1[/
-di oxa- 2, 4, 8, 18, 28- Conponpd N N N 0
pent aazat et racycl o[ 20. 3. 1. 1- 3, 7llmc;@sa-
nip. 262 'C ©
1 (’Qﬁﬂllltﬁmg);f 7(1}(3[28,) ~dtnéiy18tBéfdarEohy A4 doMaRsimdtByIpriephenylalanine
r epara , G
LGRS it AR b i gyl RSy SR B0 P08 mo
( 24 DIPEA (0¥ nopDnin DMF ey (19ani wanesisled troesin cetenmsdiata 91
5 gi(cr@tEie; %ge’vbog%l XRsHed 2l ERR ﬂl?,dlDV\AMF? a%djthg QhOf20%as¥RAKEn %}dlt8 hours
: were sko over. ugs. .
oo PP Vs T ons SOk P PR BT RO Y. SrigiRieon
t Kx), DAM (ox] i Xk thee dvied yielding ngagmediate P2hour at room

(s)

CIR&GhRLIHE that\WE:8 hrepaft@WbSordihf B ELafFId KN Xt ure vwas

t

treated W tIT watgr_ and the Sorvent was evapor at ed.
The i rified by reversed-phase

h{ g rforma i quid chromat ography. The pure
fractions were golllected and the 15 sol vent was

eyapor at ed %éLg%ﬁi*q Q, 017 g (14 % of compound 5. WO
2pQe/ 0 @NEPZ 056606 106 Exanple B6
Prepar 2{i9n of 21, 17-lnet heno- 15, 11-nitril o-1

H Rd 6 s] |

1 cycl otri cosi ne-12-car bon
[ 01§7§,5,

1

(

[

H pyrrolo [2,1 co
3,'1,5,7,17, 20] benzo
[rile, 8-chloro-7-flu
D, 23, 24, 25, 26, 27, 27a- decahydr o- 20- net hoxy- 27- oxo-,
P7aS) DI PEA (0.001884 nol)) was added to a sol ution of
termediate 20 (0 000157 nnl) ©h intermediate 104
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Y

N.

o )O‘vo N N N\”)ioj
B \[::I/ g\;; \I::]/\\/ % (RS)
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DMF dry (g.s.) and the m xture was stirred for 10
m nutes, to give Solution (1). Solution (1) was added

waelrwessieSt o a sol uti on of HBTU (0. 000471 nol ) PCHEH2005/056606

10

DMF 5 (40 m) and the reacti2on m xture was stirred for
1 hour at roomtenperature. The solvent was
evaporated and satd. ag. NaHCO3 soln. with Na2CO3

(solid) was ﬂdded to_the residus.—Alter—oxiraction

w th DCM nki doorganl c layers were dried
(K2C03) , he c@ nt was evaporated. The obtai ned
resi duex »s pur|f|eo rever sed phase

hj gh- perf nce i gui aphy (TFA-buffer).
After v p | or conponent of the
e as added and t“H product was i sol at ed
by extractl on with DCM vyi el d¢ 0.011 g of conpound
ALV PP d 2ccqpdbng;fs<amp! e

Conpound 30 benzopent aazacycl oei cosi ne-5

0- e
1§ﬁ%§§%%ﬁéﬁ§§%%l%% %e%%%yﬁq hy
21, 17- et heno- 15, 11-nitril 16 [2,1"
31 NH
r][13,1,5,7, 16, 19]benzoxapentaaza@&?fpd0005|ne 12-c
on|tr|Ie 8 chl oro-7-fl uoro- (S)

’A m%ct% %gngém%é‘rat%@-z%@ua@ eI RRR Wt RsdAPHTEH R Pat-1# Bium

1 Bydsoride momebsrase (1 QS malyin THF (8 D gnd watep (2 el 3s dlfen for
328 hbeR 203GEpE A draesic wasftaed off-‘Gsbal bimes with gater (50°C), 3

@%Q L8 t%ﬁ?lelf %510 %‘Z & 1 1 whth MG afP3 QWA AVOTHL AR IR RNixture

1 rslemdm%?ﬁféfﬁés@cﬂ RYY7Devert houss, thepfilisged and the filirate
CoyHR QbINséted3The resin was shaken again for 1 hour with TFA/TIS/DCM 25/2/73, then

g%?%%?l%ﬁg ﬁ’lte ézﬁ% \é/v%L g@feic&éf.sfﬁ%e}ﬂéat&%ag @pﬁlﬁi%c?and the solvent was
14ya®ras] @016 undsr Do flow. Heetamiilewas added toke residupathen

| -cé&eﬁ%aed &ga% 5§ 56°C BXanpierti @ﬁneﬁﬁamrtaps on of

i
.' dlnEt he O 10 -- ’to E):z’an%)le A%g’inpound !

1% A sol ol of int diate 24 (0.00014 nol),

1, 1Y\820| car\ﬁonyl Ybi s- piperidine (0.00021 nol) and
trrb‘iﬁ‘tyl phosphi ne (0{*00021 nol) in THE (10 m) was
stirred for 2 WD 200 #15 PCT/ EP2005/ 056606 107
hours at room tenperatu and then the sol vent was
eVapor at ed under reduced \pressure. The obtai ned

resi due was purified by hi

o : :
28- chl 04 8, 19- hexahydro- | | -methoxy

and the sol vent was evapo yi el ding 0.009 g of

conp un@l J/ 5 er e prepared accordi ng
t ¢ HExan'p 71T l ero- 54 Conpound
dilbenzo[ b r f\f[ 4 b, 8, 101 di D)KRSLT rl%t%d%ﬁtqlggnnndpm n

i i fi i hsgerforrrancellci d
chromat ography.  The pr oduc racti &gﬂg@&fg §2| | ected

) Htiﬁ'%"“@p SRCRPUN
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17,18, 19, 20, 21, 22- hexahydr o- 2- met hoxy
1H, 7H 2, 6: 12, 8- di net heno- 14H 13, 19, 1, 3,5, 7- Conpound

WQ@3006l06#2Ddi oxat et raazacycl ohenei cosi ne, PCT/EP2005/056606

10

15

20

25

22- brono- 15, 16, 17, 18-tetralgdro 11- met hoxy-

1H, 7H 2, 6: 12, 8- di et heno- 13, 20, 1, 3,5, 7- Conpound 36
benzodi oxat et raazacycl odocosi ne,

23- brono- 14, 15, 16, 17, 18, 19 hexahydro- | 1-net hoxy
1B. PHp2ratiorl & tBe finaledbeomdi4H 13, 21, 1, 3,5, 7- Conpound
37 benzodi oxat et raazacycl otri cosi ne,
2%xhmplem115, 16, 17, 18, 19, 20 hexahydr o- 11- net hoxy-

14 7H- 2. 6:12, 8- dipnet.he ,22,1,3,5,7- Conpound 38
b:ﬁ?ggﬁ@&%%etﬁggggﬁégﬁgﬁgégacosine

28erhpaund 114, 1setpezatctragylal8 30, 123, Todr- A §dlhexacpsar
- met hoxy 1H, 7Hhi32) 6:51228;901 INBS(?BN 6,20 2bkdbcacAd 6 kadohitrlle, (16Z)-

und 39 di tetraazacycl n 0si n
26 e 6 G008 el sy A H S TSR BT S ped o
- ivg¢riveripte 108,006 610D):i8 DIM gian€0R enlp -Th re0tidhn, BixByrg was stirred for
0@@@&5&@ & sPC. PRNGRLL O AL ShpRARRGNE! RAAGRATBSure. The residue was
23-,ronn-14,15,16,17,18,1%‘hexgh ro:lO-neth?x -
E?%%qdebYB@h}ﬁPréﬁ]é?IH?tP%rﬁF_’l&f he product fractions were collected and the
2 sdlyént $;ad byaparatedx giakdateet 008¢ eadfep@goudhdll. 1- 3, 7-. 1- 9, 13-
]triaconta- convound_8
1(28),3,5,7(30), 9, 11, 13(29), 24, 26- nonaene- 14, 23- di one

Texanselgat i on of intermediate 29 (0.69 mmol) in DWF

EUU n.), Dl PEA 0 was added. This sol ution
( §m§€é£QQ51opmﬂéiggﬁwgﬁgt%z%bur to a solution of 10
(@empend Razol - Lioylaaseieyeyciyfit 8.5/ ildB Aophdd pribenacosa-
Foom t snper at pr o S SACOBIIEAN20 b Totab e BrsboRyic
£ Qoo ob BT BT O BRUE 4D QP B DHE gt mb
wags edde dr ategobrtiohitte arselsticuief 3)3l9 1 ditsitmkdigidis{axyJois} benzenamine

m@g@ %%1?1?3 A rellt§ %V\jg,ts T@%e%%%g?n&%ee\gas(sm@@%ﬁd refluxed

Y 61415
péor/1eboprs3ng BisB o0 led: dde sQM4FRS s epporpfd ulngf‘sri rggedugrgssure and
s uspesidiedvdsporifietat osilita gdl éltert (aketr DEMIMeOHEINES.5). The
filt off_ T ' '
B e S A HES 85 LR e
oPfessid Tae restiup way stirtrdrin QC%Q@@,O% (%81 20i thg reppltinggregipitate was
canped ot 28d di®l, yiefling0il 806 B8QA6C:) Eeoppound 2L hat was
prepared according to Exanple B8
2,4,6, 8,15, 21- hexaazatetacycl 0[21.3.1.1-3,7-.1-9,13-]n
opaggsiapiConpound 41

. 3,9,.7(29),9, 11 ( 23, 25- nonaene- 14, 22- di one
1pRAIging of 5 Exéa’ﬁf“é'zéé’é?%qpar ation of

1(23),3,5,7(25),9,11,13(24),19,21-nonaene-6-carbonitrile, 14-oxo-
A mixture of HBTU (0.0004 mol) in DMF extra dry (50 ml) was stirred under N, at
room temperature, then a mixture of intermediate 5 (0.0004 mol) and DIPEA (0.004
mol) in DMF extra dry (50 ml) was added dropwise over 1 hour and the reaction
mixture was stirred overnight. The solvent was evaporated and the residue was stirred
in boiling MeOH (10 ml) and water (5 ml). The mixture was allowed to cool under
stirring and the resulting precipitate was filtered off. The filtrate was evaporated and
the obtained residue was taken up in DCM/MeOH, then washed with 0.1N HCI and 2
times with 0.1N NaOH. The organic layer was separated, dried, filtered off and the



conpound 9 pentaazatetracyclo[ 1
7.2.2.1-3,7-.1-9,13-] pent acosa-

WQ2®6/P6%5y , 9, 11, 13(24), 19, 21, 22- nonaen- 16- one, PCT/EP2005/056606

10

15

trifluoroacetic acid salt 14 sol uti on of

i nternedi ate

33 in DM (20 M) was added dropwi se to a solution of

HBTU (0. 0003 nol) and DI PEA (0.0015 nol)
m) while stirring. The

in DMF (10
reaction mxture was stirred

f Q61va wik Budpefatedt ke ®oidiewhs paiicd ba Redistp®-Fdsh 56IGmn

@7‘?‘[0

ﬁmmatogga g%—&etl%elﬁ? éﬁﬁv[ %ﬁw;b?r{e/ﬁrﬁéj dues

plﬁnapuqne aveyd qtheqe
ThbyiRy bE@sniein, %eﬁﬁleﬁﬁéd&hﬁfh’t WhdElfered 615 i@ Rd\MAEing

i Jeisﬁ%i ;;}Xduct

sqdyant eas gwgoqaﬁénle regidug was stirred in

0.022 g

d t F ff RP- col
ngjﬂrog&%’l?g‘nﬁéaﬁ’t Y%’ﬁ? O e&é)g i eitr egnaﬁd thgg ?g]

sol vent was evaporated and co-evaporated with

aF@ 33(&9 hawvsﬂe%ég,greg aQ&ﬁldlgg Q;Ep&QI{HPé)B'i‘d 9, isolated
t hat- OWe? é 8&@&&?@@@%&?&@%@{50 éd 1E>’<&m}r8 lﬁglogfec%%a. Compound 18
[1 82613, 32(2349,2313@ommdorﬂa2ne-hemaﬁan@nt4aﬁycl 0 | mp.>260°C
,13-.1-15,19-] triaconta 3,5, 7

3 ;4§mﬁi%f§95§ 15 17 19 28 -nonaen-22-one Compound 19
1 &n]_@za]t@tra_p;tle[QQ 3@o}1ﬁ&ufﬂd~94l§~]heptacosa-
X8 SBOTTROY ¢h 012 22 PrdnsdBo-ohe O, 13- 1- 15, 19-] {ri ac
0 {1, 13(29), 15,17, 19
2B ifﬂ’é?n%egﬁ 1350ne 1,8, 10, 12, 14, 23- Conpound 44 | Compound 20
hem@aa‘.letrztc&dy[dﬂé I[ ]2~B T2 ]2v9213£|:ﬁzeﬁﬁeosa— 3, 7-.1-9, 13t mp.>260°C
he ), A& 9589 11,13(24),19,21-nonaene-6-carbonitrile, 18-oxo-
3 40 rmotriacrti- 44 [O2R1SH
t| 14-PXo.8868129% acid salt 1,8, 10,12, 14, 22- Conpoupompound 21
hepantaanericacyell G. 1[2(372]29;1133]n7)nadbs29 13-. 1. 15, 19- | mp. 262 °C
SLMRTEEI 09,01 L1308 AEnqmaendagne o o4 one
141 Doxai?. 852028 mcetagzecrackhtdddn d A6~ 1t Arlpaieisi-af Compound 22
c g{z@%,g7@8§L93,113(21),93,243n&1ﬁen-9mﬁ§a WD 2006/ 06141 pmp. >260 °C

thg /30606 109 c 123
3 9?? g d>£9713(26), 21, 23, 24- nonaen- 18- one, ompoun
1 pmﬂahamyacyclo[ﬂfiBfll.h6r7oalo€t1i3e]muﬁa@bss-al t 1:1) 2,4, pmd, 1260 °C
51 RED 237847511293@UPlo Honchadnt63nd - 1-9. 13-]tetraposa;

TpOUTIu
1 %2)8 13, %-mp@&yat@raiyf@é% 33)1~38- 02 dniERsx6- one, | Compound 24
tridi)msoesepiic,1a@2y1s #-horhed-] 6-one mp. >250 °C
14-oxa-2, 4,6, 8, 17-pentaazatetracyclo[ 1
8.3.1.1-3,7-.1-9,13-] hexacosa- Conpound 48
1624meBa. 7(26), 9, 11, 13(25), 20, 22- nonaen- 18- one,
trif roacetd idsalt 1:1 eN, O NH

Coﬁiia%{ﬁ%‘mﬁ@' H\\ 14’5#1 KA CE AR

1(27),3,5,7(29),9,11,13(28),23,25-nonaen-20-one

pentaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa-

A mixture of intermediate 9 (0.0023 mol) and DIPEA (0.0057 mol) in DMF (100 ml)
was added dropwise to a mixture of HBTU (0.0057 mol) in DMF (200 ml) at room
temperature and then the reaction mixture was stirred for 2 hours at room temperature.
The solvent was evaporated and the obtained residue was dissolved in DCM/MeOH
(8/2) (500 ml). This solution was washed with water, then the organic layer was
separated, dried (MgSOs), filtered off and the solvent was evaporated. The residue was
purified by reversed-phase high-performance liquid chromatography (Standard method,



2,4,6, 8,15, 18- hexaazatetracyclo[ 18.3.1.1-3,7-
.1-9, 13-] hexacosa- Conpound 50

WQRINeBLS, 7(26), 9, 11, 13(25), 20, 22- nonaen- 16- oPEJ/EP2005/056606

10

15

18-met hyl -, trifluoroaceti &5acid salt (1:1)
2,4,6, 8,15, 18, 21- hept aazatetracycl o[ 21. 3. 1. 1- 3, 7-
9, 13 ] nonacosa- Conpound 51

1(27) 3,5,7(29),9, 11, 13(28), 23, 25- nonaen- 17- one,

1.

gradtehyéludns} gt Ilnyduct fraeticink wercomdlettedamighelsawnt we&e\&porated.
e ilegrd%gw%"dlgs%i\%ﬂ in ﬁm%%&as%gd with R ZARGMAGYIGI R was

hentri acont a-

[38@31?@@31151“@51 <MgSPsk §§yre§ gifapd 1@(92556 BirYARated e

residual

2 frattiinhwds-crystatliséd fromaeehitrile,ahénths pletipitdte 3as filered off, washed

O%@%%%ﬁu oyl dMbardierdc dna 1 (o

VR0

2cmm1epusdf5 18- hexaazat etracycl 0[19.3.1.1-3,7-.1-9, 13-]

hept acosa- Conpound 55 1 (25 ,3,5,7 :

TR S ol RS TR AU

acl4) sdioka-2,4,820)7,28- ~~~ Corrpound 56 N HN\ A /NH N:lSlomﬁoundzs

15 fghgtgatet% b@gEf 19 78169%3}()'0&@0591‘ (RS)-2,4,6,8 mp. > 260 °C

ElZans B e 070224 nopaeness-carbenigle | oS o5 an

1( 24)2-3ioka- 7@%6])75@,-11 13(25), 20, 22- nonaene- 14, 17- d| ge@pound 26

; O?e(rlfaaza?%af@ckﬁ??wl) 370 rl' g,}%oj:?%%%g& '(g oaﬁ; ;3' \?\let adA mp. > 260 °C

dr H3W-587¢28).%1 583 @) W%nonamyarbor@@(b% 16m9k9- and DI PEA

(1 8280di0ka-2,uR, 1M7- (10 ) while Stl rring. The 5 | Compound 27

B gL UG B e ropf B
1(25) 3,5,7(27),9,11,13(26),21,23-nonaene-6-carbonitrile, 16-oxo-
14,21-dioxa-2,4,8,18,28- Compound 28
pentaazatetracyclo[20.3.1.1~3,7~.1~9,13~]Joctacosa- mp. 236 °C
1(26),3,5,7(28),9,11,13(27),22,24-nonaene-6-carbonitrile, 19-oxo-
14,21-dioxa-2,4,8,18,28- ‘ Compound 29
pentaazatetracyclo[20.3.1.1~3,7~.1~9,13~]octacosa- mp. 262 °C
1(26),3,5,7(28),9,11,13(27),22,24-nonaen-19-one

Example B5
2,4,8,15,18,26-

hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa-

1(24),3,5,7(26),9,11,13(25),20,22-nonaene-6-carbonitrile, 14,17-

dioxo-

Intermediate 13 (0.0009 mol) and DIPEA (0.0036 mol) were slowly added over 2 hours
to a mixture of HBTU (0.00225 mol) in DMF (40 ml), then the reaction mixture was

reacted for 1 hour at room temperature. After 3 hours, the reaction mixture was treated

with water and the solvent was evaporated. The residue was purified by rev

ersed-phase

high-performance liquid chromatography. The puie fractions were collected and the

solvent was evaporated, yielding 0.017 g (14 %) of compound 5.




evaporated at 50C under N2. The obtai ned residue was

purified by colum chronatography [sonme residues were
WO 2005106305 i fi ed with a NHAOAc buffer and t hen PGI/ER2085/056606

TFA-buffer on a RP-col um; 1@t her resi dues were

purified directly with a TFA- buffer on a RP-colum].

The product fractions were collected and then the

sol vent was 10 evaporated and co-evaporated with

CHGMVBeH, yielding 0.069 g of conpound 10, isol ated

i Tl oroa cid t t hat
\AEFe@a%] e q aggg? Te en? 1§%x nlt(*lil —ﬂ%‘l i]g%%gféféjtc‘
29@1@1@@&5 23- he]ibBalz,é,fiéf7r2alby@¢cmpmtaaza1:y«;ﬂotslcvmnel12 -carbonitrile,
9,13-]hentri aCOEIcﬁror&@m@wﬂm 540,03,2495,28,29,27a-3dcahydro-20-
,9,11,13 30 , 25, 2 ene I one

2,46, 8,15, 21- hE’B? toaaei?ff §>(21 3.1.1-3,7-.1-9, 13-

| DOPBA 06601884 npod)uwe aﬁ&ed th aZ@lutidn bf MtePBYdige 20 (AF0287 mol) in
@ﬁéwggﬁﬁgfhé;ﬁéégrae%%r&ﬁrmd for 10 minutes, to %IVG Solution (I (l)

hegktiesH) W@ﬁeﬁﬁi@@ deppwie to g ?cﬁ%/t%n (gf]HSBTU %0 000471 moig in dry DIl/IF

5 1 (404hi) an@thz(raafémo@mi:&urawﬁa)naﬁpezhmmaamm tkhpdratuek. dihe,

I T e

PUE/rERRB0S tmlonmm RCMpthe combingd orgenipeygriavgq dried

m'dldé ahd theNolvRht was e%por@é’d"@@gbtamed residue was purified by
r grs]: M% %@B pe@%ﬁ%ﬁe} &‘5‘% thror%gitograp}%y (]T F}\ g’ufZer) ;%fter

10 1 6@appraBoB pTihe 6)zadic LOMPBEREYL thoelamnt RafiePewavadied andihe,

19rohact'WJs Bsoidtdd 12 &lActloh with DC}\/IO Elleldmg 0.01 llg of3 co§np0und 6.

, 18- héxaazat etracyc

("nnrpnl |nrl 63

. ‘1_9,_13_]_hexa,eosa
1( @éinpdinds HaLEre Prepised A¢DJin@ ®, RampbnB@&ne- 14, 17-di one,
1 Hfighgil kUQLeREELI L1206 d salt (1 1 C d 30
2, Y%mfg{ éexaazlatetraé éf { 18.3.1. 1 -3,7-.1 empout
- 9be1@oqeﬁ@%?@w§aelc@me¢§o%‘eprw ¢, 21-chloro-
1( 24)4,85,%6,71, %hey&hﬂc&o-ls(ﬁ@hylae o%3- nonaene- 14, 17- d{ one,
1 r|fI roacetic acid salt [
240 g%gleﬁ’%n‘i? o PRI 16 3. 1. 13, 7 10 | Compound 31
9| dB-3} 1h%7(,é@ é%benz@mmg@mczggodocosme-m ~carbonitrile, 8-
1 &ﬂamiiz ﬁu&621®3 9,1(113 %9255 280d@2nyenaenetlibdy-2é- d| one,
1 8—| g{] dazol-4- I'meth 1 -, trlfluoroacetlc acld
sﬁi" 2(292
12,8-metheno 6,2 nitrilo-7H-13,1,5,7,16,19- Compound 32
benzoxapentaazacyclodocosine-3-carbonitrile, 23-chloro-
1,14,15,16,17,18,19,20-octahydro-11-methoxy-19-methyl-17-oxo-
1H,7H-12,8-metheno-6,2-nitrilo-13,1,5,7,17,20- Compound 33
benzoxapentaazacyclotricosine-3-carbonitrile, 24-chloro- mp. 182.7-
14,15,16,17,18,19,20,21-octahydro-11-methoxy-20-methyl-18-oxo- 184.5 °C
Example B7
Preparation of 1H,7H-6,2:12,8-dimetheno-13,20,1,3,5,7-
compound 7 benzodioxatetraazacyclodocosine, 23-chloro-14,15,16,17,18,19-

hexahydro-11-methoxy-
15 A solution of intermediate 24 (0.00014 mol), 1,1'-(azodicarbonyl)bis- piperidine
(0.00021 mol) and tributyl- phosphine (0.00021 mol) in THF (10 ml) was stirred for 2



Conpound 66 O N NH I\ I\ HNNH N~0 C2HF302 N-
Conpound 67 HNHNO / I \' \ / NH | NON.2 C2HF302
WO eREPFS ] \N Conpound 68 N HN O / | \ \ / PENERE0$/056606
NON C2HF302 [(A), (S)] WD 2006/ 061415 PCT/ EP2005/ 056606
112 \\/N Conpound 69 NHN O/ \ \ I / Il NHI NON
C2HF302 [(B),(S)] \N Conpound 70 HN O/ \ \ / HN NH

N~9N C2HF302 [ A), S)] s o H Conmpound 71 N HN O/ \
hours at room temperature and then the solvent was evaporated under reduced pressure.

The obtained residue was purified by high-performance liquid chromatography. The
product fractions were collected and the solvent was evaporated, yielding 0.009 g of

compound 7.

Compounds that were prepared according to Example B7

11H-6,10-metheno-5H- Compound 34
dibenzo[b,k][1,13,4,6,8,10]dioxatetraazacyclononadecine, 13-chloro- mp. 206 °C
17,18,19,20,21,22-hexahydro-2-methoxy-

1H,7H-2,6:12,8-dimetheno-14H-13,19,1,3,5,7- Compound 35
benzodioxatetraazacycloheneicosine, 22-bromo-15,16,17,18-tetrahydro-

11-methoxy-

1H,7H-2,6:12,8-dimetheno-13,20,1,3,5,7- Compound 36
benzodioxatetraazacyclodocosine, 23-bromo-14,15,16,17,18,19-
hexahydro-11-methoxy-

1H,7H-2,6:12,8-dimetheno-14H-13,21,1,3,5,7- Compound 37
benzodioxatetraazacyclotricosine, 24-bromo-15,16,17,18,19,20-
hexahydro-11-methoxy-

1H,7H-2,6:12,8-dimetheno-13,22,1,3,5,7- Compound 38
benzodioxatetraazacyclotetracosine, 25-bromo-14,15,16,17,18,19,20,21-
octahydro-11-methoxy-

1H,7H-2,6:12,8-dimetheno-14H-13,23,1,3,5,7- Compound 39
benzodioxatetraazacyclopentacosine, 26-chloro-
15,16,17,18,19,20,21,22-octahydro-11-methoxy-

1H,7H-6,2:8,12-dimetheno-13,20,1,3,5,7- Compound 40
benzodioxatetraazacyclodocosine, 23-bromo-14,15,16,17,18,19-

hexahydro-10-methoxy-

Example B8
Preparation of 2,4,6,8,15,22-hexaazatetracyclo[22.3.1.1~3,7~.1~9,13~]triaconta-
compound 8 1(28),3,5,7(30),9,11,13(29),24,26-nonaene-14,23-dione

To a solution of intermediate 29 (0.69 mmol) in DMF (100 ml), DIPEA (6.90 mmol)
was added. This solution was added dropwise during 1 hour to a solution of

10 (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate (2.1 mmol) in
DMF (100 ml) at room temperature. The reaction mixture was stirred further for 30 min
at room temperature. The solvent was evaporated. The residue was dissolved in DCM,
washed with 10% NaHCOs solution, then dried (MgSOy,), filtered and the solvent was



\ / HNH Y NON C2HF302 [(B),(S)! \,/N Conpound 72 N
HN O/ \ \ / HN”'NHNN CHF302 [(A),(S)] ON

w@esoerds 73 N HN O\ /  HA! NH 11 N'N C2HF3BQI/EP2005/056606

10

15

[(B),(S)] N Conpound 74 018 C~~~N N-'--Ni~ H O\

HA\\ A /NH NVN .3 C2HF302 [(A), (S)] WD 2006/ 061415

PCT/ EP2005/ 056606 113 \ N Conmpound 75 O H H O\ HNC
- yNH NON .3 C2HF302 [(B), (S)| 0O\ Conpound 76 H H N
Nelaporddifthe fesidbtwhiNspchde® b3 ketbhilrBy, thérpcipitate was filtered

off. The solid was recrystallized from acetonitrile, after cooling the solid was filtered
off and dried in vacuum at 50°C, yielding 100 mg of compound 8, melting point 307°C.

Compound that was prepared according to Example B8

2,4,6,8,15,21-hexaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa- Compound 41

1(27),3,5,7(29),9,11,13(28),23,25-nonaene-14,22-dione mp. 328 °C
Example B9

Preparationof  18-0xa-2,4,6,8,15-

compound 9 pentaazatetracyclo[17.2.2.1~3,7~.1~9,13~]pentacosa-

3,5,7(25),9,11,13(24),19,21,22-nonaen-16-one, trifluoroacetic acid salt
A solution of intermediate 33 in DMF (20 ml) was added dropwise to a solution of
HBTU (0.0003 mol) and DIPEA (0.0015 mol) in DMF (10 ml) while stirring. The
reaction mixture was stirred for 30 minutes, the solvent was evaporated at 50°C under
N,. The obtained residue was purified by column chromatography [some residues were
first purified with a NH4OAc buffer and then with a TFA-buffer on a RP-column; other
residues were purified directly with a TFA-buffer on a RP-column]. The product
fractions were collected and then the solvent was evaporated and co-evaporated with
CH;CN/MeOH, yielding 0.034 g of compound 9, isolated as a trifluoroacetic acid salt

(1:1).

Compounds that were prepared according to Example B9

20-oxa-1,8,10,12,14,23- Compound 42
hexaazapentacyclo[21.2.2.1~3,7~.1~9,13~.1~15,19~]triaconta-
3,5,7(30),9,11,13(29),15,17,19(28)-nonaen-22-one

1,8,10,12,14,23- Compound 43
hexaazapentacyclof21.2.2.1~3,7~.1~9,13~.1~15,19~]triaconta-
3,5,7(30),9,11,13(29),15,17,19(28)-nonaen-22-one

1,8,10,12,14,23- Compound 44
hexaazapentacyclo[21.2.2.2~15,18~.1~3,7~.1~9,13~]hentriaconta-
3,5,7(31),9,11,13(30),15,17,28-nonaen-22-one, trifluoroacetic acid salt

1,8,10,12,14,22- Compound 45
hexaazapentacyclo[20.2.2.1~3,7~.1~9,13~.1~15,19~]nonacosa-
3,5,7(29),9,11,13(28),15,17,19(27)-nonaen-21-one

14,20-dioxa-2,4,6,8,17- Compound 46
pentaazatetracyclo[19.2.2.1~3,7~.1~9,13~]heptacosa-




N- Compound 77 N ONO HO HWA/N C O NON 2 C2HF302

[(A), ()]
W@ RIOGOQ4NON 2 C2HF302 |

\

HMA/N / \ O NON C2HF302 [(B), (S)] WO 2006/ 061415

N- Conmpound 78 -~~ -,(NO N,1 O HO HNC
B, (S Compound 79 H CPCTEPRN0F/056606

HO N NON C2HF302 [(A), {®)| Cormpound 80 N O H O

PCT/ EP2005/ 056606 114 HO H Conpound 81 NQ o O HO

H
0

A/ N\ O NON-C2HE30 2 [(A) (2S5 -3R)} N Conpoungd—82

3,5,7(27),9,11,13(26),21,23,24-nonaen-18-one, 12-methoxy-,
trifluoroacetic acid salt (1:1)

2,4,6,8,15-pentaazatetracyclo[16.3.1.1~3,7~.1~9,13~]tetracosa- Compound 47
1(22),3,5,7(24),9,11,13(23),18,20-nonaen-16-one, trifluoroacetic acid
salt (1:1)
14-0xa-2,4,6,8,17-pentaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- | Compound 48
1(24),3,5,7(26),9,11,13(25),20,22-nonaen-18-one, 12-methoxy-,
trifluoroacetic acid salt (1:1)
C;/%\NH Compound 49
N \’ -~
PR
HN. ~ NH
A .2 GHF;0,
2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- Compound 50
1(24),3,5,7(26),9,11,13(25),20,22-nonaen-16-one, 18-methyl-,
trifluoroacetic acid salt (1:1)
2,4,6,8,15,18,21-heptaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa- Compound 51
1(27),3,5,7(29),9,11,13(28),23,25-nonaen-17-one, 21-ethyl-15-methyl-,
trifluoroacetic acid salt (1:3)
1,8,10,12,14,21,24- Compound 52
heptaazapentacyclo[22.2.2.1~3,7~.1~9,13~.1~15,19~]hentriaconta-
3,5,7(31),9,11,13(30),15,17,19(29)-nonaen-23-one, 21-methyl-,
triﬂuoroacetic acid salt (1:3)
M Compound 53
‘\EEK:EE
N2 G HF0;
H Compound 54
© G
o 3CHF;0,
2,4,6,8,15,18-hexaazatetracyclo[19.3.1.1~3,7~.1~9,13~]heptacosa- Compound 55

1(25),3,5,7(27),9,11,13(26),21,23-nonaen-19-one, 15-ethyl-,




W@2M600215 (A) , (S) ]

10

N11 O 9 HOHNC- yN\ O NON C2HF30 2 [(B), (2S, 3R]

a o\ Conpound 83 HNO NO 9HO
-N Compound 84 0 O NH N~ PRCHER2005/056606

y

H\M A/ N O NON

NH N ~9%\ .3 C2HF302 [ RS 110S ] Conpound 85 0 ON N
HNC, , ~NH NON . 2 C2HF302 [(A), (S)] WD 2006/ 061415
PCT/ EP2005/ 056606 115 Compound 86 0 \\-NH CN~ H\M #

| NH-NON—2—R2HF302 (B} SH—H-Corpounrd-—87+—N-HNG2
y!\HfN,orqa_pqticl‘dcidEaEQ]H@BOZ [(RS)] Exanple B 11
Pr epcag@Nl on of 14-oxa-2,4,6,8,17,20 Compound 56
! QLQ
HN\"/\rNH
NN 2 CHF;0;
Example B10
Preparation of (RS)-2,4,6,8,15,18-
compound 10 hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa-

1(24),3,5,7(26),9,11,13(25),20,22-nonaene-14,17-dione, 16-(2-

methylpropyl)- trifluoroacetic acid salt

A solution of intermediate 37 in DMF (20 ml) was added dropwise to a solution of
HBTU (0.0004 mol) and DIPEA (0.300 ml) in DMF (10 ml) while stirring. The
reaction mixture was stirred for 30 minutes at room temperature, the solvent was

evaporated at 50°C under N. The obtained residue was purified by column

chromatography [some residues were first purified with a NHsOAc buffer and then

with a TFA-buffer on a RP-column; other residues were purified directly with a TFA-

buffer on a RP-column]. The product fractions were collected and then the solvent was

evaporated and co-evaporated with CH;CN/MeOH, yielding 0.069 g of compound 10,

isolated as a trifluoroacetic acid salt (1:1).

Compounds that were prepared according to Example B10

1(29),3,5,7(31),9,11,13(30),25,27-nonaene-14,22-dione

2,4,6,8,15,23-hexaazatetracyclo[23.3.1.1~3,7~.1~9,13~]hentriaconta- | Compound 57

oﬁmgo‘ﬁ\jm

2,4,6,8,15,21-hexaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa- Compound 58
1(27),3,5,7(29),9,11,13(28),23,25-nonaene-14,20-dione
2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- Compound 59
1(24),3,5,7(26),9,11,13(25),20,22-nonaene-14,17-dione, 16-[4-
(dimethylamino)butyl]-

Compound 60




conmpound 11
hexaazatetracycl o[ 20.3.1.1-3,7-.1-9, 13-] oct acosa-
WQeRepeB315, 7(28), 9, 11, 13(27), 22, 24- nonaen- 18- oPET/EP2005/056606
12- met hoxy-20- net hyl DI PEN1(0.012 nol) was added to a
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d_mease to amxture of HRBTU S (0. 006 nol) in 150 m

of , 7s.). The resultlng m xture was st i} Io@ghound 61
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D, 13-. 115 %EE;ijentatrlaconta 3,57 35,0, 11, 13 @fpound 71
, 15,1 - nonaen- 24-one, 1 8-nethox -
14- oxax 17, 21- Conpound 98
he cyclo[21.3.1.1 3,7-.1-9,13-] nonacosa-
1 7(29), 9,11, 13(28), 23, 25 nonaen- 18- one,
1p- tho y-21
Y
NN C,HF;0, [(B),(S)]

] ﬁ\i Compound 72
(0]

~AN C2HF30; [(A),(S)]

o H
O“\/N\i Compound 73

NN CHF30, [(B),(S)]

N Compound 74
O
H
H

NN .3 CHF;0, [(A),(S)]




(henyl met hyl ) - 20-oxa-1, 8, 10, 12, 14, 23- Conpound 99
hexaazapentacycl 0[23.3.1.1-3,7-.1- 9,13.1

WQ 3069614 %ot r i acont a- PCT/EP2005/056606
3,5,7(32),9, 11, 13(31), 15, 171319( 30) - nonaen- 24- one,
26- hydr oxy- 18 nmet hox 14-oxa-2,4,6,8,17,20- Conpound

100 hexaazatetracyclo[20.3.1.1- 3,7 .1-9,13
ctacosa-

75,7(28),9, 11, 13(27), 22, 24- nonaen- 18- one,
12 nethox 14-oxa-2,4,6,8,17,22- Conpg
azatetracyclo [22.3.1.13,7- .1
hcdnta-

(30)} 9 11,13(29), 24, 26- nonaen- 18- one,
thyI- 14-oxa-2,4,6,8,17,2 1 -
tracyclo[21.3.1.13,7-.1 9,13-'
), 9,11, 13(28), 23, 25- nonaen- 18- one,

1 phenyi Q\Agﬁ%p%)ggﬂms PCT/ EP2005/

l:v:\rm e D1’) Dy

Compound 75
pund

Conpound
] nonpacosa-

P56606

fheno- 7H 13,1, 3,5, 7,17, 20 conpound|
acycl otetracosi ne- 18, 21-di one, 25-¢
2,190, 22- oct ahydr o- 11- net hoxy- 19-
(19S) A mxture of internedi ate
HBTU (0.0081 nol) and triethyl am i
D. 0187 nol ) nn DCM THF/ DMF (170m ) was stirred
pom te "Ure for 4 hours, poured out into

nd extradc¥€d with Et@ﬁ&o;l'[mes)g(sgani c layer was

C2mpound 76
hl or o-

2-

49

e

at

vat er

was hed

Th 5 saturateﬂ NaHCO3, dried (MgSO4), filtered
he solven evaporat ed till dryness. The r¢
as C
ered
vver%@@ﬁ;p@rﬁg)'&ﬁ]cor ding to Exan'pl

O—an

2/(L) (S) , nelting point 191 C

 Cofigund 77
was

hen

n THE

hat ch

10

e B 12

d from DCM MeCOH. The precipitate
washed wth DCM diethyl ether tl
|n va o. The solid was recrystallized i1
0 |on of PE to the filtrate gave a second |
o=urmeETrneno=1o, L, 57 46,t9- bunp

[azacycl otri cosi ne- 17 20( 14H) - di

&ngm C 15,16,18,19,21- entah

6, 2:12, 8-di met heno-7H 13,1, 3,5, 7

1

(§)

i
hes

nd
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benzoxahexaazacyclotetraCOS|ne-
5,16, 17,19, 20, 22- np. 154 C

. 2 CHF>0, [(B),(S)]

|
pUTTuU™

hempound 78

17, 20-
8, 21

CoHF30, [(A)(S)]

Compound 79

Compound 80

CoHF30, [(B).(S)]




oct ahydr o- 11- net hoxy- 17-[ 2- (4- nor phol i nyl ) et hyl ] -
trifluoroacetic acid salt

W@ 2@68612s di met heno- 7H- 13, 1, 3,5, 7, 17, 20- ConpoRGHERDES/056606
benzoxahexaazacycl ot etracosi4ne- 18,2 1 -di one,
25-chloro- nip. >250 C
1, 14, 15, 16, 17, 19, 20, 22- oct ahydro- | |

mbg%g’ 19. di rmfh\d
2H Jx2- dlwetheno 13,1, 3,5,7,16, 19- Conpoutipound 81
aazacyclotr|003|ne 17 20(14H) - di one,

hI . >260 C
18 19 pentahydro 18,18-dinmethyl- | 1-[3-(4 no
olln

ro
s gfu 18t heno- 13,1, 3,5, 7, 16, 19- Conpound 107
nnzoe(ahex zacy@£g£p53g§tngﬂ%q 20(14FD di one,

A—chtoro-=gp. 180
5, 16,18, 12/71- pent ahydro 11- [ 3- (4- mor phol i nyl ) plopBRynd 82
ochFdric acid salt (1:2) Exanple B 13

ation |of
6, 2: 8\12 di net heno-13,20,1,3,5,7,17 WO

H
D /061% @T/EP2005/056606 119 conpound- 13,
enz UI xap @azacyclod0003|ne
3- cA6t 0- 14, 15, GHIFQ; IB).008,3Méxahydro- | | - nmefhoxy
nternedlaizgggng 0083 nol) was dissolved in | compound 83
was added. The nixture was
vapo ovacuo. The residue was suspended iin THE
16 <>TW|phenyIphosph|ne (0.0248 mol) was agided. A
i on of AD (0.0247 nol) in THE (50ml) wa$ added
rowseH mxtwevmssurraim roomtenpefature

&n evaporated in vacuo. The residlie was
artP%&bnne betmeenbﬁmg@fuggx$ﬂ Et OAc/ di et hyl ether.

€ organi c layer was separated, dried (MySO4),
lterad, and the solvent was evaporated in vag
he regi due was purified by colum chromat ography
ver s'Ikpa gel (eluent: DCM MeOH NH4OH 96/ 4/ 0. B;
yielding 1.44 g of a off white solid. It was
ated with acetonitrile/isopropyl ether

f and 10 dried in vacuo, yielding 0]995¢g

ognpound_ 13, nip. >260 C . Conpound that was
@. ng to Exanple B 13
4, 20- difoxa- 7, 4, 6, 8, 17- Conpound 108

ent aaz 5yc|o[19 3.1.1-3,7-.1'9,13-] hept acpsa-

p. 257 CG"oN 3 CHF;0, [(RS),S)]

S8mpomd 84

(25),3, 5, 7(27), 9, 11, I3(26), 21, 23-nonaen- 16-one
P, 22- |nethoxy Exanpl e B 14 Preparation of
4, 6, 845, 18- hexaazatetracycl o[ 18. 3. 1. 1-3, 7-

Compound 85

NFRPR3IOFRPTO™+NO —|_"‘—'OOQ_UJ’\(D U_I\)UNI—"U'_'I—\I\JUI:TI—‘I\)I—‘I—\

- éL xacosa- conpound_ 14,

1( , 3, ﬁ§(26) 9,11, 13(25), 20, 22- nonaen- 14- one

283 -»tho xture of internediate 62 (0.0002}] nol),
HBTU @l hol ) and DI PEA 15 (0. 00084 nol) imp DV
(LO0 m )y andYpi peridine (10 mM) was reacted for|3
hpur s at tenperature, then norpholine (10{m)
was addediaid afteHi0, [an)es the sol vent was




evaporated. The residue was purified by reversed-phase

hi gh- performance liquid chromatography. The desired
WQer@d06et413 r acti ons were col |l ected and the sol VRGTI/ERHE5/056606

evapor at ed, yielding 0.0081 of conpound 14. 20

Compound that was prepared according to Exanpl e Bl4

14-oxa-2, 4,6, 8, 17- pent aazatetracyclo[ 17.3.1.1.

- = Compound—109

AN S A A LA~ B =

Z-.1--9 13-1nentacosa

23), 3-5,7(25),9, 11, 13(24), 19 21- nonaen- 18- one,| Compound 86

2- met Qo Exanpl e B 15 Preparati on of

(- ay 2 4 6, 8,17, 20 conpound_ 15,

z racyclo[20 3.1.1'3,7-.1-9,13-] oct acosa-

¥(28),9,11, 13(27), 22, 24- nonaen- 18- one,

- 2006/ 061415 PCT/ EP2005/ 056606 |120

bhenyl h DI PEA (0. 0050 nol) was added to a

Dl uti o ixat er medi ate 64 (0.0005 nol) in DVF| dry
BO nl ) dlthe n1xture mgisftlrred, then the obtai ned

toa solution of HBTU

D. 0035 [) in DNF dry (100 m) and after 1 houiColipeund 87
s evaporated. DCM water and potassiwm

ar re added and the reaction 5 m xturej|was
N rgani c | ayer was separated and the
jqueo y s extracted 2 tines with DCM The
[ aye wer e conbi ned, dried (anhydrous
Dt assi B }ﬁonate) filtered off and the sol vent was

'O(D'OOQJU)OUJ’\U)/\UJ’\I—\I—\SHI—\I—\QO
N o

vapor at 0 dnyHesso, (ke obtai ned residue was
g+ fed—by reversed pHdbE hgh=performance Tquird
chromat ogr aphy (NH4QAc). The product fractions were

caql |l ect and the solvent was 10 evaporated. The
r§§ﬂ§%@2¥é.0491 g - 19 %9 was dissolved in MO+ DCM
(Mmaﬁomd’fen t heoxa2,di6t8, \elOri xt ure was filtered

%1 (r) glsgt hé?(ﬁgzaﬁelﬁﬁcﬁw MENT 1083~ @M@E’m@ét%sa-
y|e I'ng
Preparation of 69(%g).t325 é?zéﬂ%’éf ’Egﬁgl %&%@c’nfe’g?gp?e fg mgh()xy'zo'

conoound_16 benzmxtpkent aazacycl odocosi ne,

Zﬁ'lﬁﬁ 0. 91 of) lv&é@ 'éﬂdedjto g‘é‘@l&é@%lﬂt@ﬂﬂ&lé@M@@ 0@LLBN Y@ML of

. I"ut
L diy D z(éldl)@éﬁl ongh ity fﬂlgnonma Saias fmpvrleﬁ B QOIS 9fof§lﬁTU
5 TkEo(e3mb)) iantd @l of diyudMb1{q.ef. Theirdultinl migtocesypdsi shiered for 30

( %19\19%53 t%)clrﬁ eH‘F!E’e Q&F?h): sYGER wad gxeagofyi pi"‘;(‘) ?QEMe (+)HCO3( =)

on of
(@\I@rwwch@n)ca{mw&)ﬂkwaw@@ aredz@ﬁm)lxtaxﬁewasfﬁhﬁisp oyeisht-
SO\t Alttadion, SThR-SOH @roeosvm mmooem) (@1016 Qi) was added
erat ure.ovel, . . r i
b EPRER TS P e b 8 ARt DF BRGHAR st piug of
10 Théw@ gejand washeg e\rlth/la@MéMp@Ha{?éh The prasigct(vitg doa)released by
'vxl'atslﬁﬁ With TM7he NeR iy MRDH/\@SD a8y, PO a\Ea@drahbﬂ bf the solvent,

”es%twhh@eﬁﬁﬂﬁﬁﬁtr&og@?& et R ) LIAgPr bR

d praiict. Thempthsi lgwer 01 wehingnabthpsitics g avetsycopdiingdrand purified
by reversed phase HPLC (NH4OAc buffer) yielding a second batch of product, yielding
15 0.0581 g of compound 11.

The compound could be isolated in two ways:
1. Catch and release: The solvent was concentrated to about 100 mL after which
PS-NMes(+)HCOs(-) (Novabiochem, cat. 01-64-0419) (0.012 mol) was added. The




chr omat ogr aphy over silica gel (eluent: DCM 100 then
DCM MeOH 98/ 2; 15-40m. The pure fractions were

w@etneect4esl and t he sol vent was evaporated. ThePCEEPLN#H056606

10

(0.23g, 25 529% was crystall6 zed from acetonitrile.
The precipitate was filtered off and dried, vyielding
0.197g (44% of conpound 16, nelting point 203C.
Exanple B 17 Preparation of 3,5,7,14,17 conpound_17,
PeRLRMAE & Bﬁs&ﬁlyxedscsbél&nbvé’m%hilt% stavehge?] -Bydrdxyheiifiaroieac

e R T e ey

PQY EP200) 5120 BB A portivawisa tasetelt the poraound,themtbe reastéonpgixture

HBTBMEG&& (g)\é{fs)hc 8 aﬁg a6hdrAMDERI/MEOH (SO UY. Tas d&‘ﬁred roduct
nmol ) . an

RS BB R A Lo NER MR it S S Aot typsion of

3 hersotvehte MeOtheasswldeds and vlasrewﬁa}gqxrmm@teav asg0Eradrdiegiving pure

Nﬁ g&;ﬁdq@k@géﬁdg 8%} B lmﬁnwﬂté ghed by col um

some res es were 5 fir urifie
wieHeTEeh2 Ibéw&maawa st Hereaghonma e AP igagion can

RBe @{zdpufﬁlﬂad toUh@ess ah&ﬂirehﬂsrg)umﬁeébyphnghipeﬁdndm?eemlq/ Wit h
nPanBitiut oS HEe). Wbl colORalolil F conlds R 20%
c@@ﬁ@@ﬁ@@@@d‘mqw nﬁ’e%%%#?“l"@/ MeOH, vi el di ng O. 014

g of corrpound 17, isolated as a trifluoroacetic acid

séal ol erg DRgaed s o ?&?L}ed according to

pent aazapent acy c 20 2.2.1- 3 7- . 1- Compound 88

9} 13" . nO a osa- mp. 279.0-281.2 °C
315, 7(@9), 9 11 ), 14,16, 18( 27) - nonaen- 21- ong,

trif fé%nd salt 1:1 Exanple B 18

Pr epa und_ 111 H \ O-\NH N~ HN /N

NVN |/ él F302 ((9)1) DI PEA (0.000750 nol) wa

a:lded to mxturle nternmedi ate 79 (0.000250 nol) C(I;lml;(degg

1y N% lxture was added dropwi se to o
spl ut | BTU 4000750 mol) in 15 DVF (20 pip-287.8-289.1°C
oveq) 2 2 hoyr peltiod. The reaction mxture was gtirred

fo w e sol vent was evaporated (oil}punp

vacuu HesTdue wasshpLbfied by HPLC.  The
proetuect—racti Oy WeT e CUIMTetl ed—and—tte sotven

e

wasS
yapor at ed, conpound 111. Compound 90
//LH 4 mp. 292.9-295.5 °C

-0 NTSN
N)‘\)\N
H H (RS)

20-0xa-1,8,10,12,14,23- Compound 91

3,5,7(32),9,11,13(31),15,17,19(30)-nonaen-24-one, 18-methoxy-
(RS)

hexaazapentacyclo[23.3.1.1~3,7~.1~9,13~.1~15,19~]dotriaconta- mp. 281.0-285.6 °C

20-oxa-1,8,10,12,14,23- Compound 92

3,5,7(32),9,11,13(31),15,17,19(30)-nonaen-24-one, 18-methoxy-

hexaazapentacyclo[23.2.2.1~3,7~.1~9,13~.1~15,19~]dotriaconta- mp. 297.9-298.2 °C

20-o0xa-1,8,10,12,14,23- Compound 93

hexaazapentacyclo[24.2.2.1~3,7~.1~9,13~.1~15,19~]tritriaconta- mp. 296.9-299.5 °C

3,5,7(33),9,11,13(32),15,17,19(31)-nonaen-24-one, 18-methoxy-



20 Exanple B 19 Preparation of conp ound_ 112 r HrN

CNDHN \ Ni NONI / C2HF302 (1: 1) WD 2006/ 061415
WOOHLEPAMDS5/ 056606 122 A sol ution of internedPEl/EPBB5/056606

(crude) in DV (20 m) waslHdded dropwi se to a

solution of HBTU (0.00040 nol) and DI PEA (0.300 m)

in DVF (10 m) and after stirring for 10 m nutes at
ted—The

nom tenperature —the solvent was evapora
Db@bred sresdugswas purified by reversed- phaseCompound 94

PR S 5oL Y CIMAREORRY L iy 200

}:A-5k7(133f)§r11dr3(3é3) kB 649G hhponacrrd-ope, ddegth®wact |

ns
bre col l e d then the sol vent was evapor at €smpound 95
GeneVac) , ding 0.061 g of conpound 112. Exanple
0 H(E P j of conpound 113 _ Nci \I \I[NN H

1/@ EA,QO 015 nol) was added to a sol ution pf

nfer ml?tﬁkg .0025 nol) in DMF dry (10 nl) and

ni s sol Yt dropmnse to a mxture of HBTU

0075 ot )— uvn— ury (20TC)y—The Tesul ting

Xt ure mas sti¥ded for 30 minutes at room Compound 96

enper a d t eysol vent was evaporated. The

esi d mas purifi&d by reversed phase HPLC (NH4OAc

JPP wekdi O 014 g of conpound 113. 15 Exanple
M onpound_114 o N/ F N~-r HNOF H

~ N NNH1 / & Corpty (1-1) A solution of

ﬂ@@bﬁ@@lsaqu%z(sczvude) in DVF (20 M) was addedCompound 97

T 04 d
WI S%’e%%‘/ 1138[;2% ?2 ([)DEAg h H§ )HJ{SOIngiIf %macf) tha'ajlnng f or
D3 m7ﬁ3ﬁ)ésl 1384l 7, é%é}mnaﬁns%ph% 18aheflerxy- was

v,@pgg@ﬁq%g Fhg-obt ai ned resi due was 20 puri fi eldcipound 98
:ver sea?%]igg% zﬂé?HNg)grf 05 n?rﬁggnalcgsgw d col umm

1(27),3,5,7(29),9,11 13(28) 23,25-nonaen-18-one, 12-methoxy-21-
(phenylmethyl)-

O“(DI—\UQ_'OmU“”EA”_'IWAE —|'C3 >0 —©

20-0xa-1,8,10,12,14,23- Compound 99
hexaazapentacyclof23.3.1.1~3,7~.1~9,13~.1~15,19~]dotriaconta-
3,5,7(32),9,11,13(31),15,17 19(30) nonaen-24-one, 26-hydroxy-18-

methoxy-

14-0xa-2,4,6,8,17,20- Compound 100
hexaazatetracyclo[20.3.1.1~3,7~.1~9,13~]octacosa-
1(26),3,5,7(28),9,11,13(27),22,24-nonaen-18-one, 20-ethyl-12-

methoxy-

14-0xa-2,4,6,8,17,22- Compound 101
hexaazatetracyclo[22.3.1.1~3,7~.1~9,13~]triaconta-
1(28),3,5,7(30),9,11,13(29),24,26-nonaen-18-one, 12-methoxy-22-
methyl-

14-0xa-2,4,6,8,17,21- Compound 102
hexaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa-
1(27),3,5,7(29),9,11,13(28),23,25-nonaen-18-one, 12-methoxy-21-
phenyl-




eluent with an NHAOAc buffer on preplines. The product
fractions were collected and then the sol vent was

weepodset®ed. The residues were desalted then bRCT/EP2005/056606

10

rever sed- phase HPLC usingl® TFA buffer. The product
fractions were collected and the sol vent was

evapor ated (CGenevac), yielding 0.008 g of conpound
114. 25 WD 2006/ 061415 PCT/ EP2005/ 056606 123 Exanple
BEZarbple Br1e par at| on of conmpound 115 r-1- NH OH HN/

rfrtpggaﬁ%dm Qtfe 10 2H2 8&%“)';%% @%/Fl%t 207 ?ﬂ%%l gnagged
amposed iD a w@mh@f@a%ﬁcywcwnedé@é difgiey 2apforo-

Dl F’EA (0.300 m ) 14,m5 DMI_'7QQQOHﬁbct@ﬁb@lr@ﬂl-@{ethoiyum(lzng
for 30 m nutes att l%éom ) Q‘gﬁ)ature the sol vent was
evapor at ed undef 3 PEYp at 70C. The obtai ned

r Asmittize vhintepuedifte 48 (b Y062evel), FEIL W KK | mol) and triethylamine

aL@g&@%gl?anTHF/WF @7@&'1)% sﬁhe@mt)&ﬁ rteamyatak%lf&m hours,

ent th an,Z NH4 re
o DoRiER puip Ry 480 RS ST Re e Rie By fravas SfeGhsdwith
\A@e&uxateamm}m@ddnéﬂr(e/lgs&m diltessd, andrtle: bsal vetevepeatedill
ﬁgre re%eflﬁdcoljg?&? > was QRIS RNk B /M%UTQ The EFeAlghh‘tfer\%E filtered

ns were coll ected and sol ven

wat, ‘éﬂaﬁ@g@wgh QpM@ﬁtavlaeél}er tl}ﬁnéipaql Hig'agp- dhg éqhdgw%ﬁrecrystalhzed
C {"PRENEddld& of THPEM tHe fitrB2 averaapeaondttath of toraprmpd undL)-(S) ,

116 . [/ HN 1T NH NON .C2HF302 (1:1 RS) A
Hﬁﬁg@ﬁ’mé?égﬁ}f ermedi ate 108 (crude) in Dl(\/F ()20 Sﬂ))

vvas added dropwise (using a miltichannel punp) to a

S Db AR that B prépaRAGEramY Jo BRehpR BEA (0.300 m) in

benzoxahexaazacyclotricosine-17,20(14H)-dione, 24-chloro- mp. 240 °C
15,16,18,19,21-pentahydro-11-methoxy-

1H,7H-6,2:12,8-dimetheno-13,1,3,5,7,16,19- Compound 103

benzoxahexaazacyclotetracosine-18,21-dione, 1,14,15,16,17,19,20,22- mp. 154 °C
octahydro-11-methoxy-17-[2-(4-morpholinyl)ethyl]-, trifluoroacetic acid

6,2:12, 8-dimetheno-7H-13,1,3,5,7,17,20- Compound 104

salt .
6,2:8,12-dimetheno-7H-13,1,3,5,7,17,20- Compound 105
benzoxahexaazacyclotetracosine-18,21-dione, 25-chloro- mp. >250 °C

1,14,15,16,17,19,20,22-octahydro-11-methoxy-19,19-dimethyl-

1H,7H-6,2:8,12-dimetheno-13,1,3,5,7,16,19- Compound 106
benzoxahexaazacyclotricosine-17,20(14H)-dione, 24-chloro- mp. >260 °C
15,16,18,19,21-pentahydro-18,18-dimethyl-11-[3-(4-

morpholinyl)propoxy]-

1H,7H-6,2:8,12-dimetheno-13,1,3,5,7,16,19- Compound 107
benzoxahexaazacyclotricosine-17,20(14H)-dione, 24-chloro- mp. 180 °C

15,16,18,19,21-pentahydro-11-[3-(4-morpholinyl)propoxy]-,
hydrochloric acid salt (1:2)

Example B13
Preparation of 1H,7H-6,2:8,12-dimetheno-13,20,1,3,5,7,17-



15 (10 m) and after stirring for 10 m nutes at room
tenperature, the solvent was evaporated. The obtai ned

WO edotiod1vas purified by reversed-phase PCT/EP2005/056606

10

15

20

hi gh-performance |iquid cd®umm chromat ography [first
purified with a NHAQAc buffer (by preplines) and then
desalted with a TFA-buffer on a RP-col um (by
preplines)]. The product fractions were collected and

conpound 116. 20,2996/ 86415 PCT/ EP2005/ 056606

124 Exanpl e B24 Preparati on of caonpound 117 H N.'
Niptenpeiags 2p (0008 medpgesgigsselyed iyD POl bofuene was added. The
| igiareesdsaly8potl&d {nomtighe The residivEwh SispdndedvinsT HE (les0ml).
dr.opwi i - l,0 A

2 TOBID Pk ens B06 80 RPN Sl AT TR 1o
i SODNFwes Bldad YirogwiseaFleaRix§ire Was Hirel gt ropo tamperaise eiernight

r ﬂ?mebﬁ;{dwﬁé@hga@o. m@reéidﬁfw i iR e YRk f6k andhe

oht ai ned .resi due, was purifie rever.sed- e..hi gh-
iR B et T SRRt e sy ShRg By PR and e
puolivérit @als wiaphratedikH@bo. Baef egdue(voas pupfiepby edeiin ahmatngraphy
P D O BTS20 T Yieding |44 g ofa
t Hgfg“}“ﬁéoé% iIR/‘@?ﬂth?/{?g@“E%tS%S’thta%‘ii?mﬁ“éisﬁﬁfﬂ@ﬁ 6thso gﬁﬁtﬁredﬁfdand
c dripbinndcu] yieldldr Tadfigevfleethpbursitls, tahe>2@niibunds t hat

were prepared according to one of the above Exanples.

The—fottowng—abbreviattons were used T thetabtes

| Compramd that 3igp prepered agoneding foffixamplsldt at e salt 15

Thb! 20-Hioka-0,4%,8 - N~ H ---N O ;~N | ONHN " /Nompound 108

Or f)eln_ta_ayzbcletra?:yclo[l9.3. 1.1~3,7~.1~9,13~]heptacosa- mp. 257 °C
1(25),3,5,7(27),9,11,13(26),21,23-nonaen-16-one, 12,22-dimethoxy-

Example B14
Preparation of 2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa-

compound 14 1(24),3,5,7(26),9,11,13(25),20,22-nonaen- 14-one, 23-methoxy-
A mixture of intermediate 62 (0.00021 mol), HBTU (0.00053 mol) and DIPEA
(0.00084 mol) in DMF (100 ml) and piperidine (10 ml) was reacted for 3 hours at room
temperature, then morpholine (10 ml) was added and after 90 minutes the solvent was
evaporated. The residue was purified by reversed-phase high-performance liquid
chromatography. The desired product fractions were collected and the solvent was

evaporated, yielding 0.008 g of compound 14.

Compound that was prepared according to Example B14

14-oxa-2,4,6,8,1 7-pentaazatetracyclo[17.3.1.1~3,7~.1~9,13~]pentacosa- | Compound 109
1(23),3,5,7(25),9,11,13(24),19,21-nonaen-18-one, 12-methoxy-

Example B15
Preparation of 14-0xa-2,4,6,8,17,20-

compound 135 hexaazatetracyclo[20.3.1.1~3,7~.1~9,13~]octacosa-
1(26),3,5,7(28),9,11,13(27),22,24-nonaen-18-one, 12-methoxy-19-
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20

25

......... _- - - - {phenylmethyl)-
" DIPEA’(0.0050 r'nbl) was added 1o a solution of intermediate 64‘ (0'0005 mol) ih DMF
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/ V\i_qs \e\bl%ggﬁct)éd_l\lbw ;;ffql}r an? pol\{assmm cartona%e vlverle added*arl}ld ¥helree}ct1|(;|n

. mixture was,shaken. The arganic layer.was separated and.the aqueous.layer was .
- extracted:2 times with DCM. ‘The organic-layers were combined, dried (anhydrous

. obtained residue was punﬁed. by.reversed-phase high-performance liquid
" ‘chromatography N Hz;OAc)' The product fractions were collected and the solvent was

ggfg, Ijélg)ltl nellixtnfrX 7vasf3 Eﬂég%(} tg@ou h@xtr%l%%anﬁ&ﬁe Osdl\&%@ﬂwaé/@a%or/ated
N N-NoO

4%}6%%%&15 { '\ HHN/ N H Co. No.

122: Ex. [B20] Co. No. 123 Ex. [B20] CNHHON H /o

\. NN/ Cd TN\ / \ jO/ NnN/ d HHN\ ' NHH
Example B16

. Preparation of . 6,2:12,8-dimetheno-7H-13,1,3,5,7,19

" ¢ompoune16 benzoxapentaazacyclodocosine; 23-chloro-22-fluoro-
' : ST ,14,15,16,17,18,19,20-octahydro- 11 -(2-methoxyethoxy)-19-
: ............... methyl-. . . ........ ... .. . 0oL
' 'A s'o'hitio'n'o‘f‘l 1 (azodicarbdn'yl)brs- piperldme (0.0013 mol) in THF (3m1) and a

- simultaneously to a solutlon_of intermediate 70 (O 0008 mol) 1n THF/DMF 80/20
QZH&%OV% peli%of " rhinj tﬁ% '(ﬁh'e ﬁilxm'reévas,\s"’g'rrf:%at rRPrp‘ teeﬂlgeé[tﬁe over

Cthe week-end, then poured out 1nto potassium carbonate 10% and extracted with
EtOAc. The organic layer was separated, dried (MgSOys), filtered, and the solvent was
evaporated till dryness. The crude oil (1.9g) was crystallized from acetonitrile. The
precipitate was filtered off and dried. The residue (0.46g) was purified by column
chromatography over silica gel (eluent: DCM 100 then DCM/MeOH 98/2; 15-40um).
The pure fractions were collected and the solvent was evaporated. The residue (0.23g,
52%) was crystallized from acetonitrile. The precipitate was filtered off and dried,
yielding 0.197g (44%) of compound 16, melting point 203°C.

Example B17
Preparation of 3,5,7,14,17-

compound 17 pentaazapentacyclo[19.2.2.2~14,17~.1~2,6~.1~8,12~Inonacosa-

2,4,6(29),8,10,12(28),21,23,24-nonaen-18-one, trifluoroacetic acid salt



JO/ NONC \ I/ \\ NN NNHH HHCo. No. 126;
Ex. [B20] Co. No. 127; Ex. [B20] O \ ~NH H HN-N | /
WORDOQOFMISN ~10/ NYY \O\ | N-N N/ H\ N RCHEP2005/056606

A solution .of intermediate .73 in DME (20.ml) was added dropwise to a solution of
" HBTU (0.0004 niol) and DIPEA " (0:300'ml) i’ DM¥" (10 mly while stitring. The

N The obtained residue ‘was purified by column ehromatography [some residues were
+ st § Ryl « R R e
Nresidues wide iphrifid directly Witkla TEAHREG2 on @R P-¢adumi]3The geduct
E ﬁ\%%loﬁsl\l %ﬁﬁ%@%‘te@ld NG thélgbl"van&/as $38dhted ‘ané\ c@e%?&a&ed with
Nacetenijrile/MepH; ;/iel(gingl_(l)l.\lo 1/4 goofl\éomlgoynq , 180 atedlas\a tI!iﬂudrgdcetic acid
salt (1:1).
10

Compound that was prepared according to Example B17

1,8,10,12,22- Compound 110
pentaazapentacyclo[20.2.2.1~3,7~.1~9,13~.1~14,18~]nonacosa-
3,5,7(29),9,11,13(28),14,16,18(27)-nonaen-21-one, trifluoroacetic acid
salt (1:1)

Example B18

Preparation of compound 111 ]j? j\\j
O\\/\N
H

H N
HNWN
NN

.C2HF302 (11)
DIPEA (0.000750 mol) was added to mixture intermediate 79 (0.000250 mol) in 10 ml
of DMF. This mixture was added dropwise to a solution of HBTU (0.000750 mol) in

15  DMEF (20 ml) over a 2-hour period. The reaction mixture was stirred for 30 minutes.

Cl

The solvent was evaporated (oil-pump vacuum). The residue was purified by HPLC.
The product fractions were collected and the solvent was evaporated, yielding

compound 111.

20  Example B19
Preparation of compound 112 5y

et
)

H
HN\“/\rN
N\/ N

.C2HF302 (1:1)



. C2HF302; Co. No. 132; Ex. [B22] C2HF302i Co. No. 133
Ex. [B22] WD 2006/ 061415 PCT/ EP2005/ 056606 126 HN |
wW@200606312r NH IHN NH NI or~~ N OL O PCT/EP2005/056606

. A solution .of intermediate .85 .(crude).in DMF (20 ml) was added dropwise to a solution
" of HBTU (0:00040 mol) and DIPEA (0.300'ml) in DMF (10 ml) ard after stirting for

- purified: by reversed-phase-high-performance-liquid column chrematography: [first

5 pofesg DNMIQRL by ngien R50et g TRABiies S g

OThe prodirdt fiabion®wient dollegted and thier\ihe solvenit wanlewdporatedNGergVac),

...................... S G D
....................... UL L

@ch’j?ig%%ﬁjag@é' (0{0@%?%301) in PMF

On N
. C2HF302; Co. No. 138; Ex. B g §2HF302; FCo. No.
139; Ex. [B21] O 1 \ O-N N | / HNO NI NH

NHHN i O Y~
WNI/\(@\C{

N
.CoHF;0, (1:1)
A solution of intermediate 93 (crude) in DMF (20 ml) was added dropwise to a solution
of HBTU (0.00040 mol) and DIPEA (0.300 ml) in DMF (10 ml) and after stirring for
10 minutes at room temperature, the solvent was evaporated. The obtained residue was
20  purified by reversed-phase high-performance liquid column chromatography using an
eluent with an NH;OAc buffer on preplines. The product fractions were collected and
then the solvent was evaporated. The residues were desalted then by reversed-phase
HPLC using a TFA buffer. The product fractions were collected and the solvent was
evaporated (Genevac), yielding 0.008 g of compound 114.
25
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. A solution.of intermediate. 1.07 (crude) .in DME (20.ml) was added dropwise to a
" solufion of HBTU ((0.00040 'mol) arid DIPEA' (0:300 nily in'DMF (10 mi) and after

s [ Ba¥lat 76581FBO Shtakied rdddue 4Spurkiied blyBaklseoha0 06O bhRance
PR R oo O, Bl

10 . 0.007 gof compound.115. . ... ... ... .. o

_EampleB23. o  C2HF302; Co. No. 144:

Ex, [B21] -C2HE302:  Co. No. 145: B20]: (RS) O H
T Nt R %@@#C’cl TR ==
N~~N NN HHHH | |

............ S GHEO )
.......................... RS ...
- ‘A solution of intermediate- 108 {erude) in DMF (20 ml) was added dropwise (using a

H}qqnlt'ic@ar_gr:}%l Nll\r%))-lt& égélugc))(ri 01[ I} ((98004I(}bn'101)1adf1Z1’DIEﬁA ([).%O ?njf) inD

15 (10 ml) and after stirring for 10 minutes at room temperature, the solvent was
evaporated. The obtained residue was purified by reversed-phase high-performance
liquid column chromatography [first purified with a NH;OAc buffer (by preplines) and
then desalted with a TFA-buffer on a RP-column (by preplines)]. The product fractions
were collected and then the solvent was evaporated, yielding 0.009 g of compound 116.

20
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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
ammoniumacetate + 5% acetonitrile; mobile phase B: acetonitrile; mobile phase C:

methanol) were employed to run a gradient condition from 100 % A to 30% A, 35 % B
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Method 6:

Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 mm, 3.9 x 150
mm) with a flow rate of 1 ml/min. Three mobile phases (mobile phase A
ammoniumacetate; mobile phase B: acetonitrile; mobile phase C: formic acid) were
employed to run a gradient condition from 85 % A, 15 % B for 3 minute to 80 % B for

6 minutes. An injection volume of 10 uL was used.

Table : retention time (RT in minutes) and molecular weight as the MH™
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Example C.1: Abl human
In a final reaction volume of 25 pl, Abl (h) (5-10 mU) is incubated with 8 mM MOPS
pH 7.0, 0.2 mM EDTA, 50 uM EATYAAPFAKKK, 10 mM MgAcetate and [-°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



Exanple C.9: Lck human 5 In a final reaction vol une of
25 1, Lck (h) (5-10 mJ) is incubated with 50 MM Tri s
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KVEKI GEGTYGVWYK (Cdc2 pepld46de), 10 mM MgAcet ate and
[ 7_33p-ATP] (specific activity approx. 500 cpm pnol,
concentration as required). The reaction is initiated
by the addi tion of the MYATP mix. After incubation
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aghdapd once in methanol prior to drying and
SC|nt| lation counting. 25 Exanple C. 11: Yes human In
a final reaction volune of 25 1, Yes (h) (5-10 nU) is
i Beabple€3:WORE Hinavl MOPS pH 7.0, 0.2 nmM EDTA,

1 e Y
S Bty o e G s o
- BHREHPH A0, B2 T FIEYeA 25 Qd‘)l\X ORI @RV YR Gl pipsidely 10
bynNI Ve Adeitd arirfy-STP- A’IIE] OORATR avtixity @t 5®mthpmopn for
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s {:%ncen qat]k()m a? heél{ll?%g] 'ﬁ]l% r%ﬁ:g‘pr? Es%#iﬁ%d b§1 g&)adﬁ@l‘(\jﬁ or i C gdATP mix.
s o\lﬂ@t m@wbatlsn@ fyr 49fmippfes $taeRen teperaure Hb%r%ﬁmlwomfi 8§y &he
Faddigshstts ,ﬂ iz 121 /y\plﬁiaﬁd)rklabﬁ%omtla@s for 5 minutes in
d?g T&P tgﬁ aéa)tctéo& 1F] h%ﬁ IrsIgQ[tfla {i} g)ntg)glﬁfﬁtolfﬁteﬁ%% %ralgll_waslgﬁ It}?'ge tgrges for 5
t abhwss ipr76wildebosphericecdt el dnge int meth@@ﬂrpwﬁ@l éryatzgmddu ng
t @mﬁtlﬂgatlbﬁg&mtﬁl obtai ned at a test concentration of

0-6 Musing t e above nentioned ki nase assays. WO
2006/ 061415 PCT/ EP2005/ 056606 149 Score 1 = 10-30%

i ERatopleith EGROhengh = 30- 60%| nh| bition, Score 3 =
6%1 §%1{81'r5g&19ﬁ %lgﬂe 0?‘@5:j ulSE@'F R (# R) rﬁ@%s idibREd AR 8 n@ﬂd
1 MQELS gH 710 02 raM % &lngn 1P°1y<§hz T§r>f 1 égmM

2 MgAlceBitelant [§-°2- BTH] (spemﬁc 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 pul of the reaction is then spotted onto a Filtermat A
and washed three times for 5 minutes in 75 mM phosphoric acid and once in methanol

prior to drying and scintillation counting.
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3 IiRa find rdacfion ¢@urbe &f 25 @1, Fesi(hp(511 PmU5 istincupated with B aMPMOPS
p%I 7o gzz?lm%l %D?A?’é 1 %}gm?%cﬁ%(hlﬁg ﬂrr)44 1 610111@14 Mg&c&at@ arld % 33p.

4 AT Pal (specifigaciivity gpproy. 590 §p pgnol concentrat1on as requlred) 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 Filtermat A and washed three times
for 5 minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting.

Example C.6: FIt3 human
In a final reaction volume of 25 ul, Flt3 (h) (5-10 mU) is incubated with 8 mM MOPS

pH 7.0, 0.2 mM EDTA, 50 pM EAIYAAPFAKKK, 10 mM MgAcetate and [y->P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required).

The reaction is initiated by the addition of the MgATP mix. After incubation for 40
minutes at room temperature, the reaction is stopped by the addition of 5 pl of a 3%
phosphoric acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and
washed three times for 5 minutes in 75 mM phosphoric acid and once in methanol prior

to drying and scintillation counting.

Example C.7: Fms human

In a final reaction volume of 25 pl, Fms (h) (5-10 mU) is incubated with § mM MOPS
pH 7.0, 0.2 mM EDTA, 250 uM KKKSPGEYVNIEFG, 10 mM MgAcetate and [y-*P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The reaction

is initiated by the addition of the MgATP mix. After incubation for 40 minutes at room
temperature, the reaction is stopped by the addition of 5 pl of a 3% phosphoric acid
solution. 10 pl of the reaction is then spotted onto a P30 filtermat and washed three
times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting.

Example C.8: GSK3B human

In a final reaction volume of 25 pl, GSK38 (h) (5-10 mU) is incubated with 8 mM
MOPS pH 7.0, 0.2 mM EDTA, 20uM YRRAAVPPSPSLSRHSSPHQS(p)EDEEE
(phospho GS2 peptide), 10 mM MgAcetate and [v-*P-ATP] (specific activity approx.
500 cpm/pmol, concentration as required). The reaction is initiated by the addition of

the MgATP mix. After incubation for 40 minutes at room temperature, the reaction is

stopped by the addition of 5 pl of a 3% phosphoric acid solution. 10 pl of the reaction



Exanple C. 12 : in vitro inhibition of EGFR (Fl ash
Plate Assay) 5 The in vitro inhibition of EGFR was
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the glass-fiber filter tecM$ol ogy as descri bed by
Davies, S.P. et al., BiochemJ. (2000), WO 2006/ 061415
PCT/ EP2005/ 056606 150 351; p. 95-105. The Flash Pl ate
technol ogy is generally described by B.A. Brown et al.
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The following tables provides the scores for the compounds according to the invention,

obtained at a test concentration of 10 M using the above mentioned kinase assays.
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Example C.12 : in vitro inhibition of EGFR (Flash Plate Assay)
5  The in vitro inhibition of EGFR was assessed using either the Flash Plate technology or
the glass-fiber filter technology as described by Davies, S.P. et al., Biochem J. (2000),




114 3 2 162 3 2 2 152 3 3 3 159 3 2 148 3 2 2 158 3
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WG20000614352 2 136 3 180 2 111 2 182 2 173 PCT/ERB0I056606
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351; p.95-105. The Flash Plate technology is generally described by B.A. Brown et al.
in High Throughput Screening (1997), p.317-328. Editor(s): Devlin, John P.
Publisher: Dekker, New York, N. Y.

5  In the Flash Plate EGFR kinase reaction assay, a kinase substrate consisting of
biotinylated poly(L-glutamic acid-L-tyrosine) (poly(GT)biotin), is incubated with the
aforementioned protein in the presence of (**P) radiolabeled ATP. ’P) phosporylation
of the substrate is subsequently measured as light energy emitted using a streptavidin-
coated Flash Plate (PerkinElmer Life Sciences) by trapping and quantifying the binding

10  of the biotin tagged and radiolabeled substrate.

Detailed description
The EGFR kinase reaction is performed at 30°C for 60 minutes in a 96-well microtiter
FlashPlate (PerkinElmer Life Sciences). For each of the tested compounds a full dose

15 response 1.10°M to 1.107°M has been performed. IRES SA® and Tarceva™ (erlotinib)
were used as reference compounds. The 100 pl reaction volume contains 54.5 mM
TrisHCI pH 8.0, 10 mM MgCl, 100uM NazVOy , 5.0 pM unlabeled ATP, ImM DTT,
0.009% BSA, 0.8 uCi AT*’P, 0.35 pg/well poly(GT)biotin and 0.5 ng EGFR-kinase
domain/well.

20  The reaction is stopped by aspirating the reaction mixture and washing the plate 3x
with 200 pl wash/stop buffer (PBS + 100 mM EDTA). After the final wash step 200 ul
of wash/stop buffer was added to each well and the amount of phosphorylated (**P)
Poly(GT)biotin determined by counting (30 sec/well) in a microtiterplate scintillation

counter.
25
In the glass-fiber filter technology EGFR kinase reaction assay, a kinase substrate
consisting of poly(L-glutamic acid-L-tyrosine) (poly(GT)), is incubated with the
aforementioned protein in the presence of (**P) radiolabeled ATP. (33P) Phosporylation
of the substrate is subsequently measured as radioactivity bound on a glassfiber-filter.
30

Detailed description

The EGFR kinase reaction is performed at 25°C for 10 minutes in a 96-well

microtiterplate. For each of the tested compounds a full dose response 1.10°M to 1.10°

%M has been performed. IRESSA® and Tarceva™ (erlotinib) were used as reference
35  compounds. The 25 pl reaction volume contains 60 mM TrisHCI pH 7.5, 3 mM

MgCh, 3 mM Mn Cl, , 3 uM Na3;VOy , 50 pg/ml PEG20000, 5.0 uM unlabeled ATP,
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for systemc admnistrati &1 to ani mal and human

subj ects in accordance with the present invention. 5
"Active ingredient” (A l.) as used throughout these
exanples relates to a corrpound of formula (1) or a
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Example C.14 ErbB4 human

In a final reaction volume of 25 pl, ErbB4 (h) (5-10 mU) is incubated with 8§ mM
MOPS pH 7.0, 0.2 mM EDTA, 10 mM MnCI12, 0.1 mg/ml poly(Glu, Tyr) 4:1, 10 mM
MgAcetate and [y-33P-ATP] (specific activity approx. 500 cpm/pmol, concentration as

required). The reaction is initiated by the addition of the MgATP mix. After incubation
for 40 minutes at room temperature, the reaction is stopped by the addition of 5 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.

The following tables provides the scores for the compounds according to the invention,
obtained in these Flash Plate Assays. Score 1 =pIC50 <5, Score 2 = pIC50 from 5 - 6,
Score 3 = pIC50 > 6.
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Hétes agd)l—tgj[ egel m;lq:pendenmqrqup aqyFie selected from pyrrolidinyl, 2-
- Cl g%lﬂ)’db gtl'i'ﬂreﬁk ereln sa1d Het and Het® are optionally
et gt OIber"r Ty s A

r epr &yénky C';l4deleh§td1’@©'r@LAa¢yl-D@@Ihﬂhb%'y@maﬂ(m - CO
C:Hezainhﬁet @a@lﬁ%@%})eﬁde'nw %ﬁes@ﬁ{ 2ARkdfydycle seledtd from pyrrohdlnyl 2-

L parefinemicp sl NI A

-O Clopﬁ@ialkly Isubstlm@,d wi@ne©f whaielpphbsible NR1 &, more substituents selected

- NR1 }%ﬁé»& 4alkygﬂ§drox A}B]lgop poﬁﬁgﬁy—(}l alkyl—
- Het o P BN Ey o 1o
- eaéléﬁ%eggﬁ%rnafbeawde& aﬁ%areswaﬁaetemﬁ ééiffc efiémwrrohdmyl

Cl. 6lykeolyy; azetidinyf @ yiotidinotud) wipgrugmyt lor pipedidtingl vawtenosaid Het’
Het 2 gﬁi( ﬁlzl,tiﬁgrle %Se%a Hﬁﬁttlt'u{eﬂtvﬁﬁ) e %g w@@;le Tshﬁé %V o4t more
a sSups

ClL 4 represents tituted
Wi th S@bﬁ@w s eqt%d %@@@V@oéy,t%albyl ek eosbpatkyt gent s

sel e@b@qydﬁ,ﬁgamjmqﬂ@xy, Het 18 or halo; 15 R2

g_gaflgieg%%ﬁ gﬁy er(%ygi sglg(i%encf frorﬁ%gpr%h(nxi{)ﬁ 5y X1¥)er1d1nyl wherein said
C14a|H©}'| mp@gnﬂ}ly_subs@mtﬁb\ygh ] wherm@b]@ {fwo or more substituents
di (C'selééll:(ll(ﬁbﬁl@mﬁlﬁﬁad?p&%’lbalkyl%%@lyk&4al,1ky¢2c§@|lli$ryd’k‘ybi4a]ky1
C3. 60¥ og (}}X oxY

olyhydroxy- Paalkyl-;
Het'? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidiny! wherein said Het'? is optionally substituted with one or where possible



am nosul fonyl, nono-or di (dtal kyl)am nosul fonyl,
d -4al kyl sul fide, C, alkylsulfoxide, Ci,alkylsulfide

WQRWGCDBA koxy-; 20 R3 represents hydrogen, cyBEDEP2005/056606
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nitro, Cl4al kyl, or Cl1, al k{3 substituted with one or
nore substituents selected from hal o, d -4al kyl oxy-,
am no-, nono-or di (G -4alkyl)am no-, Cl

al kyl -sul fonyl - or phenyl R4 represents hydrogen,

R T A S,

amn hp(ﬂbmﬁwallkylﬂﬁh @albylo28°; 4alkyl or polyhydroxy—CMalkyl

C?Qg% g%lséﬁ?f E%?ﬂg}o@ﬁﬁ@g&&%ﬂl from rﬁ dlﬁ}SJl or. plfa?mcﬁl?}h Kotk gaid

anlnosm
di ( ClIZYIZl il ylap,lp 5131@{ fsoqﬂ;qona blrlsugthypgmth ioa%or where possible two

al ky bstabfeaybdlituentskdiatky frs il cflu@leylocs clbalkKiokyiroxyRS, 4alkyl-,

repr r pydroxy, fornyl,
g ankﬁoxy% (ﬁgg k ﬁ?lﬁ};b?%x g’il%n - car bony!l ami no-
rep@@en@a hstaw@mlgfsel@m@isfrqm Bﬁédldml AT pingreslinylethpregy said

Cl 4 1&&3& oOF plgénd%@l Hsﬁcﬁft@ﬁzﬂ@t sabstfdtie®@ith Yhe G1RIEdé bk two

el o8t By G aPeRe ol Crogdl oy So el bk St
hydr Ggentkyl@yCakdtipil or pidyhydredet@2alkyl-4al kyl -
pﬁ@{]y}egﬁen'tsai IrocyRle s@fé@t@& I’frome@r‘E)ﬁtbl £ %Bfquoﬂﬁnﬁgﬁ)lperazmyl or

option St, ere .Qossi

I tu
ot e uibpat b B s B STy e vt
or thdléli gtk elxl;stltueﬁi’ scle(pecbﬁﬁnt(hﬂikédr@g@mlomymal kyI

200@ %H%P’lé ol oIS ogbg}c?lclsm}lﬁg"fl d@g Ef&? o R24.

eHeh' Teptssqnt a beterogylepriceled fram pyrerlidieh onpiperiding
opt i glegf is Y)pu@iallﬁ bulistitued with dnepin G«ﬂh}tﬂe pokdilgle l:wd» or more substituents

met h y

Cl- 4%/1 i flr‘% ﬁé%‘){& Ueyd g bhg Qﬁ“@ dé?lgylo’;‘?’c“‘amyl
anlngrp¢hhwﬁ0ﬁm(h46k¥kﬂ 4al kyl ) - anlne |n1dazoyl or

gHei fbRGentda lﬁl&ocy&e&e&ﬁt@d Rbmh rﬁ@@hblhﬂﬂ @pﬁmﬂcﬁﬂill Mperazinyl or

repr Sﬁ?ﬁ% @a% ?]al Etl{%‘ %gél&%ily gLﬁatsilt%[%% VJJIMI one or where possible

subs

di ( Ctwoter gtk )sehwwents pﬁ@fﬁ@d freyp Cl@iksdaql%yy@@@}kylm
reprﬁ)s(ﬁaiyscméquqlgema hﬁ@tm&ym dlﬁﬁﬂﬁﬁ@m;m o- or

d ik

SbCt s O tenly obrcseied BRpyol RIcR Hompiperiding,
di ( cmmn;aiokwl)lamrmnsdr fu@hah pkpradxly dioRil4nyl,RhBzo IR Fxaapll,
R28 %ﬁ&&ﬁ%&&%g)ﬁ byadﬁﬁsryewﬁ&ﬁym(ayﬁg@dinﬁ kwvhereftedakdyiet® or

opti o su stltute

ot hyee ListpER MWBW i Oh@d?%%ﬁ%fl@ﬁ% Ci4alkyl, phenyl,
am npbaybonalkyl- @1(1&&)(1}:’@%@@39(5’1 NEMONAQY, dl(lﬁjmjkyl)ammo or amino-
di (C é&l_yl) am no- i m dazoyl or guanldlno 15 R16

and ach |ndependently repr esent ?

C][Ieﬁ a@q@lﬂet emlgﬂqpyp ea;@ij/ recpéqselgﬁ9 eterogg%{e_l_%e ected "from piperidinyl,
Het 17no@hohﬂ§l}<pﬁberaﬂﬁylpihﬁmyl pGladalkgtiox oladl, Ahiandy IRGGzelgt h

! nde gr%jl 1 O)iag&gleﬁ)a?iﬁ]azggyy p%g§ H% ‘;(Wlé}@l cﬁQ{}Ll wheehrldhid Het® or

Het 1
Het”™ is optlonally substltuted with amino, C,4a

1, hydroxy-C)4alkyl-, phenyl,
phenyl-C 4alkyl-,C4alkyl-oxy-C;_alkyl- mono- or di(C;4alkyl)amino- or amino-
carbonyl-;

Het?* represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or

piperidinyl wherein said Het* is optionally substituted with one or where possible



R20, R21, R25 and R26 each indepedently represents
hydr ogen or Cl4al kyl optionally 20 substituted with

W@ r@apb1415 ndol yl , met hyl sul fi de, hydroxy, thi oPCT/EP2005/056606
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hydr oxyphenyl, am nocarbohfl , hydroxycarbonyl, am no,
nono- or di (CLl. 4al kyl )-am no-, im dazoyl or guani di no;
R22 represents hydrogen, d -4al kyl- optionally
substituted with one or where possible two or three

bstit t | ected f h 5
Tt 1 V0 B BB S EHEERUEY EPE WUt P o oo ebalkyt
pi pehidioryC; 4atfoip EolaﬂlmldxyCmqﬂeyﬂ ar polyhydroxyt(E aalklyl-;
pﬁeﬂz Qﬁc?/h?tz“cgaa?(ﬁhg;ﬂ?{&eintly hi gs alhete‘i’?(@élglsé(llec ed fri)m C;)Iyrrolidinyl,

I SOX xadi azol yl . pyri .
py rr arnmphgflpow%ohn@a}saqw iy, de Y(?refﬁamlylyf/ piperazinyl or
subs &)iﬁeﬂﬂlﬁﬁl WNUrélﬂ s@diRe® ordetdlikyptiondyyosubstituted witlloky br where

ﬁg ﬁ 2%0%}&%&((%r 11105? &u%ﬁ?téﬁr];t% séele%%‘eﬁaflrog h%(i)ropélr, get24 %ielfzy §6rbony1

Het 2 Cn@kxés@qir@iyéilh@hélr ocpdyiy dsatyeleralliyF raneh

PiRes !nlgi 1A, eaﬂpﬁlﬁéﬂéhdéﬁﬂk re;ﬁ’és@l@traQZeltdi‘(Yclycle sélodtadirbm morphohnyl
pyrazo

i oxol an oxa Z|
IV PR 1 CIE TR B —
pyr r shbistiuted witthereeir mvhsmmsdﬂdt o er mopreisabpstibveyts selected from
subs A kyI
phengl 4P QR o A, O = SR
nDnoP"]éfFY‘HP’(}C'P&‘&iW ) am no- or anino-car bonyl - ; 35
Hete8? st tedclemdépenduaidp espaesatit| ayheteequyels @eltcted from morpholinyl,

het e%?r?%ﬁnrgr rfszlel!)ﬁﬁ)thﬁgloﬁylgéﬁ%)aﬂlﬁﬁlo'r ? %féhn |4Wherein said Het* and

pyrr
decahydr &g ap 1hwbstﬂate éwﬁlzqnﬁyr wire PBWH&‘? Ve Prypore

vvher Qibatitantslsdtietcd feons hydebdy, @y .eallont iydraly G 4sliis bi t ut ed

4 %@JO Vo ﬁ)(opl 061415 PCT/ EP2005/ 056606 162
V\,herg $PBTe WO or nore substituents selected from

hydr oxy, Het22-carbonyl, C1.4alkyl,

hgdr AX%rdpd uﬁ(ad,ﬁthnuwa? Q@{ewﬁwdr OXYy- CI 4al kyl -; Het5 and
1 resent a heter ocycl e

Hgl f&%ﬁ&‘%@?ﬁ?fg&u Y Pgl\gg pyrrolidinonyl,

prneplazanltw-lcamlkxh, p‘éfﬁﬁiﬁ%ﬁ “Giveleiv-sai d Het and Het 6

are 0@ IabbyNHSOp%Qﬁty dudbiReedMyith am ﬁfona\t@r e

pOSSI or nore %s#%stltuents 1?( I? om
hydr 6 Famiep) SmRGHISRY. FPRSPRYTC giky Daminosulfony,

pol yﬁwhﬂqﬁyﬂﬁﬂ& Calaligylsufoxide, '.ClaatildylHéﬁQB @dahalkyloxycarbonylamino-,
:O;ffo {1)11563(5 R %?ﬁ&{all sa%hﬁﬁéac\ml ﬁnﬁ@lﬁ%e dr f rom

rol 1 di non
pi pefi( Hﬁ‘%yl)@%&oe?lﬂmg%ﬂ %’n X%\H’dgl ]i&]baé%/m%‘)’ﬁff’%al |y
subsQ jaikchifidel Elﬂﬂl@llsul‘fomﬂe,rCE4qtibﬁsulﬁdieemt(Y)malhylommﬂ)onylammo— ,
subst t I
bydr oégﬁ%% ci(‘?'xxﬁf ﬁsﬂo&ﬁ% Sl %Qmé?d Iy nd
Het 1di( aaaﬁwﬂ)ﬁ@weﬁa@ﬁw@?nﬂeﬁpé@eh@l(% 451&1&4*@@9%111%113' ;
sel e@@ﬂkﬁli@ﬂld}ﬂjaﬂiyﬂﬁlfﬁ&iﬂe CIZauaylmﬂﬁJid (ﬁdii@lQﬁlBgd/lo)(}acarbonylgmlno
pi perazi Id Het9 and Hetl
are F‘gngﬂ 9P5§H%'st| lﬁ%ﬂq& ﬁ kzl?br wher e possi bl e
two of sﬂikBé -NRIBE®iCh sallitls @edagfo’i @@-NHr ofn-4akat-0%, CO-,
% ﬁbat%myl -Rpdeore’Gi- c@ ahqwh-N}pcoplqéﬁf haﬂ{amyyc@ HalkgD:,;

cl &nse

pyr r o7 ftdi T(E(S?\&E{:b Ydr %‘W% 6(3 & Hpche@I sqlkyks,
opt i eAakalkyl-DEbEOGRIRE NN, tCh 2olivg-GP- NMr@ﬂ?e R56EO-bl e two

o poes, ﬁQFf‘H éé%ﬁzf’ 36D e L@l kit r-co-NH
Cl4arkybxy 4%{Bk 138 %’/1-??%1 by y@&a{WR&C{g{; -RPrNH-Cysalkyl-,



W@ RSO BiIRY |
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Het 12 represent a heterocycle selected from
nmor phol i nyl, pyrrolidinyl, piperazinyl or 20

substituted with one or wh&e possible two or nore
substituents selected from Cl, al kyl, C3-6cycl oal kyl
hydr oxy- CL. 4al | kyl -, Cl. 4al kyl oxyC, 4al kyl or

pol yhydroxy-C, ,alkyl-; Het13 represent a heterocycle

sel ecte from yrI T, er.j said

R G L AN R U

possmlsempmoqm@mkﬁmmﬂ-umtssmymRBer@@@ajkm&m c1
, al ky e ls k XY= C

Cl ai >(/)| Ig]%y(%g 4l§| Eﬁ# y[-llet b%dﬁ y ?ro)i('left%gl@ql 3a11<y1 CON

ré(prm@mtsadﬁ@ttép%%r@ Cgeqt t. &P+ Onlp HN% nyl or

pi perricnyLanier-etn., sed-tR 'HetHd”l, SHaEta:lgum!yl-y O-N=CH- or

subst¢ g%efl w th one or where possible two or nore

substT'lients sel ected from d aal kyl, C3-6cycl gal kyl

hi¥drapxsseis a dirkgpbond, OL - <a+qqymby<1y@ou,af:@y CroaigloNR ",

pol yhyR®@x Yaild 1. aahky |-cO-KRP1OHEED! - ERENTS alk IS I@NE YL R

sel ected from norp oI inyl, pyrrolidinyl, piperazinyl

or pélﬁ%u‘y]da nyl wherein said Hetl5 is optionally

s Rbsdprdseriteblydsbgen, gnaeo,dalonhgirexyp 688iyh ICe.salkawy-, 63 -satiyle

ﬁ;gfi&{’,%@\mﬁa E&F}%ﬁg fgllggw Cl4al kyl , C3 6cyc| oal kyl ,

pol yhy@rexy- S@P“é‘l‘tﬁwlt 36 Tl o wé@?/ ki B represents

het eCpalksl substithedingt dne omvhste podsibdd twa oramorp sybstifuchtsnydlected

V\hereln alg gft 18 tionally substituted with one
or V\,here fadro Hle(év\o?%@grmre substituents WO

266@%11&@43@6#@%@@3@@5%@@% hpdoxupderdy from

2144?‘ Jeitylox3arbensd, Q‘@J;aiﬂwmarﬂbmﬁli Qnyinéchrbbal K ythono-or 17
a

repr 81156% E(X'Sarﬁé]tocéarr%% Vet g g(ﬂi C?éﬁ%&p %r%%éaﬂ yr113_’$

pyr r athingsuifpnyl, piopeoadi( Gydelkghaminp gdionyd; ﬁwallﬁbﬂﬁ@}féen sai d

HGt 1@ Jraﬂcy@s‘ﬁlfb%ﬂé"dlléalﬁjﬂlbﬂﬁﬂé bt @daMbiy; one or where

t t
kmpres?%s %@%gega(fyﬁw mtﬁcg? g/bs I ue?éﬁefg%ﬁ SIellgsttl?uqec{ wf%h one or
Cl 4mbtqdubsty®n$eﬂ61€yﬂed dnomplloy Ey%hlbﬂ%mlamw kippno-oHet 18

and Jﬂ@@d f &ﬁlnbn@m@ﬁtfé,ﬁ/yu&%@?@nt s a heter ocyc: e
selecte er i in i perazin

f Br Wsentf,bycg]ggqnﬁyanﬁ,lhg%o}lséq{%y, BY‘% %Wb)?flﬁ gxazol yIy

i m da?z_muwmxylcabmado Cydalkydoagtsbnglz odnyihgcaphony i mgdo-ar
PYrralé Haﬁ%fs)argﬂ-%&ﬁb g’fabg a'l]@tl 1§2 &ﬁky C?l "@t(,gygcldaﬁ(yloxy—

opt i O a stitut
hs dr @%VLO@ fomxl, , ypmo- or kyl)ammosulfonyl émalﬁ%llsulﬁde

phenmaqu;@afokmb clchukgmsmae mx@l Gﬂkamy kyl - mono- or
eesg%tﬁxwrg%gpé% enﬁaﬁ)”h%ﬁ éent gmdlﬁ dc%gl'é@gﬂ-’

seI eh{ﬂ@tﬂ’hﬁfrwf;bp ?mléPn?]et > mor phol i nyl , p| perazi nyl ,

fur any!alko& r@mhmbd w@lth qaxl@l He br cmu@mw by ROxpRSInY |,

égr Irg; qagiyﬁ %X)SWE ele sngl% q ox%gssatﬁe %?rﬂ&g 19)5{}‘9(1 ntS Lelected

opt i onafrbyp hydiesy.iHait edbalpst h ami no, Cl4al kyl

h%ld'f é‘sel% hﬁ&bgéﬁl & aﬂ@?'H/ét“ Het'?-C,4alkyl- phenyl-C, salkyl- or phenyl
en

D ko SRR B Y RS Elvo ormoe
r epr estetitusnta s¢élettal ooy by drosg laeatcedt Gindkyloey-phol i nyl

PYY E&Jrésgﬁtg :ﬁ&'drogénp @{&ﬁyﬂﬂet]@-rcma]kyl- or CyqalkyloxyC,salkyl-;

wherein said Het1l2 is optionally PCT/EP2005/056606



20 piperidinyl wherein said heterocycle is optionally
substituted with one or where possible two or nore

waewsiopuent s sel ected from Cl4al kyl, C3. 6cycl BET/ER2005/056606
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hydroxy-C al kyl -, C1. 4al kitloxyC al kyl or

pol yhydroxy- C 1 -4al kyl-; Het23 and Het 24 each

i ndependently represent a heterocycle selected from
pyrrolidinyl, 2- pyrrolldlnonyl qU|noI|nyI

S B E R RSB, 2o e

S u b S ElletiituM witht phenyl gindoly Wrethylgptisis) hldeoﬁyy\xhlcxb,rhydmxgphenyl

Is—lg?g lllkerll xﬁryﬁ&ly?éfﬁlq?{(arrwﬂmg %cargdﬁﬁr Eﬂ" 10, Iono- or

polyﬁyﬂp@%ybemﬂmalmyﬁﬁoy @upding; represents a
het®eRécxa |Ré3 &Rh ﬁﬁ%ﬁéﬂldéﬂt@%?&@ﬁdﬁh@}drégéh , ot LaIRYli apiionydlly

R LR S R e R

two €saligriexysubstituents sel ected from Cl4al kyl
%;, % L %)ﬂogexhﬂﬂzﬁ%ﬂ -oFkGRdskitlmono-or d1(C14alkyl)am1no Cxalkyl-

[
sl bA e ST R LA A S S st
repraxémwkyNHmuﬁ5r€Lmdgmvsents - C3_9al kyl -

28 1
R S?I ¢ R g%h'R ?]aglp’ 1nﬁ@#ﬁ¥ﬂt lﬁ@?&ntﬂﬁh&%@ﬁ& (Y,'l alky}ﬁ);;’]ucc))n% }y
c14a$th6li€;¢dﬂﬂb@ﬁwlaWﬂ%1 methy Bjﬁi ]Péﬂfllroxax’;hl%l Ygéﬂxwwenyl
o0y 7 BBy oyl a0 2006/ 0L ) amine-
al ky al kyl -;
-Cl %f{ {Efc%ﬂim"’ Cl . 6al kyl - N# CO- :

i“'@dm%eacl\l}m@smdew repregopt hydragan. QHalwb Het 3-
Cllz@ilm vl Jd@rb&ﬁ&rllcﬁet“’ Hdrléic44ﬁkga @@hlélryl@iﬂ&*ﬂk,yl
14 15
SRR g o
cc}uheﬂyzcc@kyls Cl _2al kyl - NH-COL NH- CO- ;

gio g(al: il?q i Cach md'ébbd@@h%p&@éﬂf@’ﬂyd@en or C;4alkyl optionally

a5 sRﬁtedmthN 9 ldgdm é[etl}sygo e, hydr(mgé thiol, hydroxyphenyl,
12 C@nﬁfbcﬁh@kﬂ,]hyﬂﬁxycml @@mmabwm@malkyl) amino-,

5,{:11|k 51 Q%M;} &b 3al kylk lCONH— :

C sal ky

ﬁ%zt ISDIRRENES! y§léqgﬁ r_pptYone{fy WW ed Nf-Lhéé? %Wgeére é@mble
or Chkwdal ﬂl(l;de-sﬂ@tﬁtkh@%el@@d\&bm hald, )§ne et Peeyltt s a

d lgfgcrgprﬁﬁﬂg él h%terocgf;lg:%?lgﬁéd‘ﬁf&m ﬁ ng?dlnypgorﬁ%hgﬁl }lﬁ}féramnyl

- Het faamy, %MQW . 1oxo%a o ghipzoll, ox'@}cﬂyzlampg zo?yl ispxazolyl,
I epr esaidAlya, ridig! olypyndlidifyl widrdl sRé Het lis thﬁ@;lly sgtituted

o Jitabing, oMy, BIM-CGhafGl @&wl Y ”-‘flgfkﬂ -

RL r &paallsgries-Gryelkplgaweno+1dd Cr-alogamingk gt ampgroory °6¥ SR
r Qﬁ'ger@}%@%eﬁts ahﬁte@cy@l@'s&@@wd fnSIﬁWehﬂiﬁ?E ehoypholinylapiperadiei,]l
or 4a rese ogen
hydr nyl gg Zyd,rcg%)%)mngp thl%(lf oxa%/oq}fl 1%11dazoﬁlifl 90x8£01y1
repr @smmlyimlndgvhormym@admyl Wi@rfrle pﬁléQ@htl%omw'r‘lb'gséhsﬂtuted
hal 0, il 88 KX Mkyl, tﬁir&ély Of,alR 1-r1ﬂféﬁﬁsmh§1 C2Qlkyl-,
C1 6alkoxy %pstktut Jw t2 or
Cl- 4 IK 51)6;1}/- j4alkyl- mono- Yo i’ 14a]ky1)am1no or amino-carbonyl-;
Het’ and Het* each independently represent a heterocycle selected from pyrrolidinyl, 2-
pyrrolidinonyl, quinolinyl, isoquinolinyl, decahydroquinolinyl, piperazinyl or

piperidinyl wherein said Het® and Het” are optionally substituted with one or



R6 represents hydrogen; R7 represents hydrogen,
Cl4al kyl, or Het13-C alkyl-; R8 and R9 each

WO pdefoedent | y represents hydrogen or Cl. 4al kyl PCT/EP2005/056606
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optionally substituted w 142 phenyl, nethyl sulfi de,
hydroxy, thiol, am no, nono- or di(Cl4al kyl)-am no- 25
or imdazoyl; R10, R 2 and R13 each i ndependently
represent hydrogen or Cl-1lal kyl optionally

substituted with hydroxy or Cl.4al ky| oxy; R11__ .,

repr é’é@rﬁWQSSFW@WﬁHO% pubstitugnfs relpcte ﬁﬁ%mm dleg geprbonyl,
I ndeg@M@ntH Mok 1T SRy t ofpetytggeny-Gldrykyl , 30

C}iléﬁl)%ﬂ hét@ chh 4gﬁlieipy1i1%ntlﬁ_e.yregené alﬂfg%ci‘?lﬁ Ghe 36 en‘b #?(?hdmyl 5.
r epr epeiiditopsl; piperazinglior patekidiny] woqrdin, sam@{q gnctljet4 gqepyponally

. ﬁ)(l{ed%th“&'e 8 lw‘here lp@)ssﬁ‘tﬁ@fvﬁﬁ&f}h&e GdhsHfbekity ls&:lected from

op ional 'y su e 0S e two or

ot e BB, A A dSB Soral T POMIEREHD: CrkEy

P’ dhd}ikt® et ingdpsndehilyl esprdsgrd mdterocy tie sd:lgectedaﬁom pyrrolidinyl, 2-

tpgi )a/ﬁgéréi@nfg%ﬁgfﬁeragﬁég{ﬁpﬁ&%?ﬁﬁ Tthreln said Het” and Het® are

Cl4aPR§An8 sywbéwwed WithfnR SE XPH ﬁ9$51 ‘I%V%E;P&CFB Syhg{juents selected
am nﬂo y O, _sality], €}dréRy-Kylalley@noripetyhydioxy-oh gaizydy | ;
g? pd 2 1? 6n§g/n§g§§6§érg%ﬁfg getergjg%lel‘s%le\rl\ﬁﬁ rfI%T:‘ne;W:rx%11d1nyl

DosszJIYB‘Oh@L@OIUﬂ nmfglnyg%@pm%mwe@& S@&Ié%i PIFdoIﬁ‘Ft are

p E e n?ﬂ)talonﬁmf Qib¥ituteR Yrithhnd Y whéfefpb&éﬂﬁélf\ﬁd étenorb yebstituynts selected
thio

pol y ﬁfarno‘&‘igmd%ﬁ ‘tl%v‘la“?fﬁ %HQ}P"Y'E i y<§r|pof‘ ydroxy—Cmalkyl-
CHet} htekuesont ¢ ibtervgycle sedgptaddicm D}z;mlldmy(l;gr Bipgridind Whgtcin said

am N @t MRRGBriorl %&ilﬁu@h wikole)or WHefé%ossﬂSlE tW(BTbldiﬂ&@)éhbstltuents
L3 represe ts X

uher SNBREH € 1B TR TR Lo e e g i

phenysfpolyliydmw#cmpl}(yll-,dl nyl, nmethyl sul fide, hydroxy,

e?h re reggﬂtazﬁg (Jc cl@¥@éb@ed Mﬁ%ﬁﬁﬁhﬁﬁ}’ﬁyﬂohdmyl piperazinyl or
po yha gglyﬁ Cl4ahk lbok%lt 0 bl
C1, aPRyTERYIIHRERS) vsal niS CREBHY PubspEates yith g o yhere possible
armi novo bpRor sOESILANGS(G ediray Oy alkyinG: scydoalkylj dazoy! ;

or Hy?&ﬂg )E% Zall&zl 1.45@%8%35]1&%D/0r (%’%B]ﬁl—jg&%% crmpghol i nyI

oppiet omsrqsgnt SUBSEICYEle e ffpra pymReJiding} %Plpwdmyl wherein said
hydr ey b ﬁ@{ﬁdﬂykubstltqﬂémmyﬂ oneph @ﬂiﬁfe—;ﬁ]mbla Ity br or€ substituents

é%l Egélgcg?% Y1 C“‘Al}% q’:?eﬁtcga gac ﬁ‘gﬁ(ﬁdepe §e‘1§¥¥(24alkyl

repr @seﬂwhsalr@m%m@1é<yb1 e seI ect ed f rom pyrrolidinyl,
2 Ry FDldsélit @Ql@bé}ocyélél kd1&dtddydm pyﬁ@qmym of plﬁyxﬁdmyl wherein said

decahydg oqui.noli n era2|n
wher g‘%ﬁ §21 pgo ﬁ‘*ﬁlﬁ'éx%sﬁla'&% b ey o }iereopn a?lﬁ% 8% Br %/‘mie SRostuents
with scin@ecbfrommealbylpes@mbaékstlmdmxyf%m@lkhly c@le&lyylexycmalkyl

Het 22z E BaRyly Cagﬁ&ptuents Het5 and Het 6 each
I ndepe dentl ﬁ et er oc else egﬁcj % |
;H*%f‘ O FeDERRF 3 Siecls T BT Lyl YFR AT plgrazinyl or

pi pe mpipdtidipl mlmeesm |saud $ki'distdptionadiy dulisEtuBedawigh one or where possible
two or more substituents selected from C;4alkyl, C;¢cycloalkyl,
hydroxy-C)alkyl-, Ci4alkyloxyCialkyl or polyhydroxy-C,4alkyl-;
Het'® represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said

Het'® is optionally substituted with one or where possible two or more substituents



optionally substituted with one or where possible two
or nore hydroxy substituents; Het? and Het8 each

WO pebefoerddiznt | y represent a heterocycl e sel ect eBCT/EBIN5/056606
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pyrrolidinyl, 2-pyrrolidi dnyl, piperazinyl or

pi peridinyl wherein said Het7 and Het8 are 25
optionally substituted with one or where possible two
or nore hydroxy substituents; Het9 and Fbtlo each

pyrr SR C ﬁ@fﬁof‘?{}%yc‘?‘%@“l@%ﬁg%%z e eyl
pi pevagilytyldraxy-Qispleykdi nyl wherein said Het 9 and
Hefd %;e?fe@en%’a{ hagst cYe s%lé@t%& grto ngl’l\ﬂ)ﬁrﬁrl glero Qﬁlnﬁﬁhﬁbgrazmyl or

possi
su bsmp@@@mlévheﬁ@@ said Eﬁ? e’§ otions iy et é‘ﬁ@P‘é‘W&’Y@ %l%&hé@ possible
fr omwbrrlﬁbﬂe duwsyitueﬁtrs saecnecr frdnrmhawlﬁtﬁsedcm&akﬂ Het" is

o mivaok Ebﬁ%% O Cl R pP Rl RRR G RGRAOLE t1
(ﬂeg% gl W] lepeh mﬁgnsn@ngly CPIsEIY p heteroevrlg seldctsdyfom piperidinyl,
h:lt Qﬂgrph@ﬁnﬁoﬂ)qﬁﬂiﬂﬁ}ﬂxﬁra{ﬁ}ﬁ@ﬁ/ﬂﬁ%lyl, di35ollii@}1 JiBiab&Ipr, Bﬁeﬁﬁlyl a

.1 di 18
o1 per It BPasdyh @ diPRLY TRARA bty RISy {ia Bt or
opt i Bliedll isppsertady sthstiatedavitthamine, Gralihle hedrpxs € dalleyl\yhenyl,
2006%%%"@3? aﬁgf/ @Pg@%&@%(sgﬁtyl- IR0t i@ 14§H§j(1?ammo or amino-

subs lents selected from Cl al kyl, C3.6cC oal kyl
hydr %9908 al kyl -, Ol - 1 al kyl oxyd 4al kyl or
p ety hatlir et/ e@h@aﬂépy:hdentlyleetpiﬁemw hetspyclascheeted rfmny piperidinyl,

sel eglefh, {@m@é{aml' i ofﬁl‘ﬁ %zcﬁylpeﬁ)s;&maw thfafgagﬁb&zﬁgi d

pyrr opt 1 on Stituted,,

eri
Wi t hiBifezobyl Wf@?@.‘/ﬁ gradiagply, paTidions! VO fei Spachilst™ or
sel egleélis fopﬁcﬁﬁa@}"t sublskitnked vEth amiyic| @ahlkyil hydroxy—CMalkyl- phenyl
hydr AW _4al kyl ) i
s R O 5 SR i i
sel eearbep -s om pyrr oI i dinyl or piperidinyl wherein said
p%ﬁb}epﬁbwd a RterpéyRRI SeBbtay rody rﬁo@ﬂdlir@n @bfﬁ&h(ﬁﬂ)&lsmpérhmﬁ!}d or
with one.or where t t
sel eBipsrdlelo efcglslefstérgwleétémﬁ iona 1£91fb%t1t?ﬂ%:% 1{h SHE"Y Shere
hy dr psspibE1twdeair mﬂre subgﬁumtkgﬁle@wg@mgj %yqyl &p-scycloalkyl,
pol VW&B)@!@IHI&@' Maﬂeyl CLAIGEBF ASANRS- mgamylocycl e

¢t f 1
o e Tt ongh grarar Y S B el et s RURERTS P¥onciny,
subs Ripyubkdinauyl, lquiedingy isodréncdinple denaky dsoquingdinply piperaginyl or
su bsf)ipEH@ile%v}%?élﬁ i@ He T %ﬂfﬁﬂhally%bs@ﬁﬁ% @ah k¥ or where

h droxy i al Ky dal k
ool y RO o pibentbocis it dropipy g et Hetcarbonyl,
het eCogyioilenydeixgdt edkylr onpghyhydaixiydiinylkylarangi peri di nyl

{Zefegx\*ﬁﬁ&ftsda héﬁ{)cycﬁx éeI%c@@'ﬁ‘oﬂﬂﬁ&éM ByP ?&?ﬁ&l‘tﬁl&}q Whdefrinyl or

ere possibh WO or nor t.uent
s e| eggpg@dlpyl(yme@m saql klﬁ is @Btl(g)él }5 pnggp Wlth one or where possible

hy dr eud/orGhore aﬁlksﬁtuerlits Gelecﬁd:d(ﬁfd)rﬁ Q{ﬁ]k}il,atglgyj/cloeﬂ)lltqyl |
ol X a rocycl e
g el gg%{&jra)%f b%kr}'g Fh%all]kl}ﬂ}]oy afkryﬁ 810115 gﬁﬁ)afO§(yg?’pgl§r(§Z| nzl

or 20 piperidinyl wher ei n sald Het'7 is optionally

sybsyi ereY e Rpssible two or nore
ﬁpshc&ui’ﬁ&ﬂgg&ec %Igl%lr om C, 4a kyl, C3-6cycl oal kyl ,
nd Z° represents NH

Y represents -Cs.oalkyl-; -Cs.oalkenyl-; -Cs7alkyl-CO-NH- optionally substituted with
amino, mono- or di(C;4alkyl)amino or C;4alkyloxycarbonylamino-;
-Cy.salkyl-oxy-Cy.salkyl-; -Cy.salkyl-NR°-C salkyl-;



hydroxy-G , al kyl -, C1, al kyl oxyC, , al kyl or
pol yhydroxy-d , al kyl -; Het20 and Het Z1 each

WO pdefoerdient | y represent norpholinyl or pyri di PgT/EP2005/056606
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Het 22 represents piperazin¥d4 optionally substituted
with Cl ,al kyl or hydroxy; 25 Het23 and Het 24 each

i ndependently represent pyrrolidinyl,
decahydroquinolinyl or piperidinyl wherei n said Het 23

grr)ssr ]]%‘aé\%gtéﬁgféal Y}Ersfh“ﬂalt}tg’ dgg E‘t agl‘%flg\mn\gbere

hydr e@yg,alldyleEZCS-Het?e;m/?h sallgl-NHGCO4HER Y IC; 2atet-ED-Hiatd-CO-;

Het 33 ¢e )
seIec?ed%?%onrnD %ﬁhhé 17Q&8§§grrq g&@gﬁ?&?s%yl
prpeerﬁﬁy'NthO il EOF R -8 Qe

V\,her eCvalk ZNHaoo IZzNﬂefrme;senmyMﬂH GOrLépmmmgancyl-co-

5 - G kﬁwcp R R B TR R R Ry
"0 GARRAO Nl NI Hek 0 lzr<1§7}’1- CO-#BE/ 0B C 1 salkeyl-CO-NF-
, 1 Sl RO 01C, oM EA0GHOB L e PCTIHBPRADG) 05800 NH-

167 - ,
' st o el oy
- @Il rerabdeyﬂsa@@ewmomg @EO-Cyaalkyl-, CO, -CO- Cpaalkyl-, NR'S,

RRIY R Ry PN _
-CI ZaF (Iljl Z%NH- L £Qce.NN Cﬁ'@l 3k le 3alkyl-, -O-N=CH- or -C.alkyl-;

rggpq@ms amectéqgg & ﬂwﬂpégll ,&[5 -CO- C; salkyl-, NR'®,
Het 5-RQ, 2y Ky HCO-NRC-, BadtRy FHED (NHalGgl- 361 Ny CHOR Kibalkyl-;

P T 8 5 e

-Cl. §alsal¥1§ﬂxyf§(9bﬁét‘t3§ vy hejq. | Het? R Crgffvdegdmnits a direct
bQﬁerr&ents Gy drdgedahdy or hydr&}@- Cl_2al kyl -, -NR

C% éar?geriltsylg&‘bgen%r[\lor g?ganb Fet 23- 01 _2al kyl - or

epres a’ direct bond, O,
- ® mpresanuswdrogercmhelp 2al kyl -, -NR18-Cl1.2al kyl-, 10

S¥rdsBnts hif@bgdr, @3@1&¥1koxyofH@T o2& aréselts T epr esent s
hydr nal i &ﬁ% °é§ OE Ghey Kyl oxy-
subs % PP HFUied VOXY> Y °R2 represents
ﬁﬂnqgemmehyﬁag@» RB represents hydr ogen or cyano;

1%%&&%%&%& QRH%E”JGRL CleS represents

R o e E’PB%YS e spiey oE ey A ke b miged

hy dr ogéhenR7metbplsdsda thgdioyy thigh amir@0mRho- or dif e sdiryl)samino-

hydr%ge&d%% p14alkyl R13 represents hydrogen R16

a?lsg?, | aniie eacﬁ 1nde{)]<¥nccll[31(1)t represent ﬂ};a(lrc@en or Clj;_l?kyl optronally
substltuted with hydroxy or Cy4alkyloxy;

R represents hydrogen, or Cysalkyl;

R'® and R'® each independently represent hydrogen, Ci4alkyl,

C4alkyl-oxy-carbonyl- , Het'®, Het'’-C) salkyl- or phenyl-C)4alkyl-;

R!7 and R" each independently represent hydrogen, Ci4alkyl, Het', Het">-C;4alkyl- or
phenyl-C, salkyl-;

L' represents C;.salkyl optionally substituted one ore where possible two or more
substituents selected from phenyl, thienyl, pyridinyl, methylsulfide, hydroxy, thiol,
thiazolyl, cyano, hydroxyphenyl, polyhaloC salkyl-phenyl-, Cysalkyloxy-,
Cisalkyloxyphenyl-, aminocarbonyl, Cs¢cycloalkyl, amino, mono- or

di(C; 4alkyl)-amine-, or imidazoyl;



R17 and R19 represent hydrogen; L' represents
Cl_%al kyl optionally substituted with one or where

WQowsiohl4¢St wo or nore 25 substituents sel ect eBCT/EBI05/056606
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phenyl, methylsul fide, cyah@,

pol yhal oG - 4al kyl - phenyl -, Cl4al kyl oxy, pyridinyl,

nmono- or di (Clal kyl)-am no- or C3_6cycl oal kyl; L2
represents Cl_ $a|ky| optlonally substituted with one

or ,where Ss nor e substltuents | ected

£ S RPiEHs 1ol AtSay TRy a6 O iel RS Tve ot e

4al kylibsfitueity belectedGiorh ahduyl, thiynyl, myrldlﬂlvhme;hyﬂﬂuiﬁlle lyydroxy, thiol,

di (Oﬂﬁﬂopf oé? ?@o %ergia&%lo@aﬂgwﬁ ph@l%ll—L%MallﬁyloxRi

represen opt| y substit
or wherdkpows wé m@ow bopgh &35@gloakkiyh awiios MOBP-t ed

fr ormwb%udyl) dmihby bsiliddzeg; cyano,

L L S0t A 0
" opr egstitisntsripnol Fory phonsk abioH By Eok s a@&ywu {5y hydroxy, thiol,
pi pe Hﬁ@z‘oﬂbf | Gyahd) hpd@bkyhbhya) rpdﬂﬁiaﬂecl L 8PASRenNS C14alkyloxy—

nor phol i n erazin rticu
epr bouionsBherRl BRPHONCns B opleRsah Aipae: moho &
PCT/ EW%WYD%&% orli6idazeyl? represents norpholinyl,

Omg%h& Het® 'eétgfﬁﬁ&éyeﬂdenﬂ? ke Pés&ﬁrn%f)ﬁb\flh 1 dr'pyRénb, %E@fn said

r.epresen
part H@h|oaHet—|éfezopﬁlem1§sS@1a%t§1¥te%ﬁb ABI1n ?Haﬂﬁithgggxy- alkyl,
r epr ehenit, phemi-Ghedlkyiy IC; 4qikyiexgLi; nalkyl-, phoper oxddifGilsalkyl)amino-
pyr rg} érme%larboh .particular Het3 5 represent s

éridinyl or pyrrolidinyl;

Het
éﬁ? @@é Htets eﬁ@rlpqir@lemkwly reprgsentaticteyacycl 5.s$}eq1¢ddﬁrwy|pyr59hdmyl,
pyrr leyf’rbpddh(onyﬂ rqun@hhylpisb@ﬁndﬂaps dedabypdreqamiliayl, piperazinyl or
| perazil. 3
Pm P 0 R%S’Fﬁ@ Xyl vsf)here.q}l 5 hg{ q}ﬂi He!’ﬂ%} Eftlgﬁ){l@ssﬁgsttfuted YVltla I()ne ?r

perazi
in pampnemssehle wéq g m@ré Vé@ém)rsﬂf}u pf@rb&zlylnwbswents

PIHREahdl HBY leach Bl ehdbnﬂ_f;\ kdprésbhtarhetdedcyele @ﬂé&&ﬁﬂ@rﬁ p¥Rolidinyl,
{

B: BZ apgfrﬁ 1h01§3rp|1%e|r?z y, g{s &g?r% i I1 Qv rraelzn ﬁr;udy Het® and I{Itlztc are

Het | optianelly s@@wgdwﬁr@em iy pomtﬂ@h’avzwwre bydroxy

azet kelistidiknts;7or € in particular Hetlo represents

YT T D T
r epr egynbidinwryhopdranmyl or pipénbmd zihasein safdelier? and Het® are

repr gﬁdﬁ ! QX 3RSk Yb mm&a@r%&bh
pi pe(rs zin t“ﬁ%] Eﬁ\}rﬁg@gdrﬁgﬂaﬁng He%ﬁ)bl FéSl opti onal y%roXy
subsﬁ‘i‘ttsmué’étsw th C alkyl; in particular Het 22

r e’ ead et caeh ﬁ)’mapendyxhtlymepremnpe hatziotycle seteeted iffonsgyirtlidinyl,

or pgg%ilgly %(eqlﬁmei @%{g%%h&‘i}{bnﬂ i &zngﬁeuég whta.féﬁne&ld Het’

art |c resent s
p| pera@kaﬁty arg prtioaﬁ%)r WS@H@M@@@ gr *zberwwb&t“éﬂ Qyppore
Het 2§ @Bﬂy dsiemlaémgmlbstitmdm@endent ly represent a

oFtep! ReRe TS 100 SRR by gip ] R i

opt i dﬂ@al‘ is;ppgmaélmsvwlwed wWith enetqs rdprecneptiela e oHgerg subshgients
Het 3§e1€&€d"'frd>rﬁ‘¢%’%ﬁﬁﬂe®} elcycléaﬁ]@ﬂ a5aRsxya  hek e, ab Yk floxy C; salkyl

sel et ed] P ey oL 1

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



25 piperazinyl, piperidinyl or pyrrolidinyl, in
particul ar Het32 and Het 33 are each independently
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nore in particular Het32 #%d Het 33 are each

i ndependent |y sel ected from norpholinyl or

pi peridinyl. 30 5. A conpound according to any one of
clains 1 to 4 wherein the X2 substituent is at

osition 3 theR r ent dr ogen or
Pol o tipr e atbsens Rertisd HiE R4S CrpRykn: o
r epr égdmtys Chalkyl-afdsaiky ey Cpadliyi bopolghydraxyeC Ixalkyl-
?ﬁ?t ke i’é@&ft a'h@teﬁ(’:y@@%léc‘té?ﬁrotﬁ r(glnﬁnylﬁér ﬁlﬂaﬁﬁﬁ}n %@Pelﬂ $aid

pOS 1 on and_represents

ro | Ky
and Pymidmyl §UEE?W41% gte opgio g’l Stlb%lﬁ\gg{] wg# ORGQF where posglble
st r ugwel bemek shstimashia s¢legted ﬁ&n&l 1«dfkdptpeueiohliadcor di ng

to any;one of a 4 i tuent
e L I S ree

hwt og?erﬁsmt ahaue@cmi@sql@t@tfr% ﬁyrmhskmya or plp%h%bwherem said

20064)91@31?(1115}!1 B b&ﬁﬁm ﬁfe%ﬁlﬁﬁ)ﬁly stbdtinked ﬁ'iﬂ? 8hd drugithe possible

represen

s ugs Ve grenee S‘ébsﬁlﬁleﬁ%g?ﬁ? (?%%gorg é“@%e %cga%alﬁ]lt uent is

at phsdmxseﬁmlky&n@mévﬂ@g@maékm pripdyedrany-Gralkyky| oxy-

aply!s fegﬁes&s e?‘h@&%é}lclées@ect%a fﬂ%ﬁ}sﬁl@)ﬂpﬁ@lu@ll p9frolidifyl, plperazmyl or

struct f or. mil ) nd..accor

oy iRerdp o seid P bise it sAR PR et goivte
of ateeopoomduaduentdisclgetediram i oaleylo€s cyddateyll to 6 in

t he flﬁrﬁtbg(?“élﬁélg%;@fclaalkﬂggﬁaﬁﬁﬂtor efyh%reﬁl C[L&l@(ﬁer

proI Ive sorder’s such er OSC| el
; slot's rpisment  heferosile relectsd fepm Ry ﬁ%ewp? g1 Wherein said

conpegt't is @@tl@ﬁﬁp butstitigedawigthamens Gthtel pbsdllbly taeoeporishisstituents
carr Ise ecte all?flt(llg 6§¥dl5]a?l€ﬁ cﬂeﬁmxg IE{II- et 511( O%}é% 4alkyl

ki nase’in ésc
in aﬁyP@h@’dﬁfXYt@ieaQSﬂa’l m 1 to 6. 15 10 A conpound
h@I\étlﬁﬂa I’el@&ltﬂc Dhdrtbaycld s%)ecte&' froth RospholhyRipyrrélidihyl4piperdziRyl or

f or nglpertlcﬂléyl (ilereln Salfil' N)nl\ﬁil s%bF%tlu{edQ%tél tng%r wh&? tpgfmble

arnaceu |ca |on
and tweor mere s\ézs@hrem @%wqte,d @@ﬁc‘femll@/u%arsﬁxcmﬂ@ﬂ,eof

wher gy dioxy-C;alkyl-, C;salkyloxyCi4alkyl or polyhydroxy-Ci4alkyl-;
Het?® and Het?! each independently represent morpholinyl or pyridinyl;
Het* represents piperazinyl optionally substituted with C;4alkyl or hydroxy;
Het>® and Het* each independently represent pyrrolidinyl, decahydroquinolinyl or
piperidinyl wherein said Het” or Het** is optionally substituted with one or where

possible two or more substituents selected from hydroxy, Het*-carbonyl- or

C14alky1
Het*? and Het® each independently represent a heterocycle selected from morpholinyl,

pyrrolidinyl or piperidinyl.

4. A compound according to claims 1 or 3 wherein;

7! and Z? represents NH;

Y represents -Cs.alkyl-, -Csoalkenyl-, -C1.salkyl-NR®-C _salkyl-,
-Cpsalkyl-NR’-CO-C; salkyl-, -Ci.6alkyl-CO-NH-, -C;.salkyl-NH-CO-,
-C12alkyl-CO-Het'*-CO-, -C,;alkyl-NH-CO-Het’-,



Z' and Z2 each independently represents NR22; 20 Y
represents -C3 9al kyl -, -C3 _9al kenyl -, -C3.9al kynyl -
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nono- or di (d . 4al kyl)am n®7 am nosul fonyl, nono-or
di (d 4al kyl ) am nosul fonyl, Cl4al kyl sul fide, Cl

al kyl sul foxi de, Cl4al kyl sul fide or Cl

al kyl oxycar bonyl am no-, -C3_7al kenyl - CO- NH

o ST a " FRap PR R 2R v

di ( CIC,4alkidyC)-AFH-ROI0- fdhyddkyl rmm EHNEHCO- A gsalkyl-,

C]ll‘(‘a:dgylﬂﬁ '% }f‘?j’ c% . Jﬁ}/' (?jkal é@l@%‘(‘}% CO-NH-C.salkyl-,
opt i HﬁfaiQQrCsmH%m tQ}tSé]HYW@’rN%?ﬁlﬁ@kyl Hor WO
20061@@&@@?@@@%@@5@6‘1 (Ccl)@14 3a|1kE'@|N;ﬂl C@—Hai”:@fld)) alfn no,

am n Rz2) | al Ky am nosu ony

c,,al SR HT RO srfoxi de, G\ & kyl sul fi de

oK' @pr@bMyhdltwambbﬁ)yl-@ﬁlndkyl' -CO-Cizalkyl-, -NR'*-Cyalkyl-,

- C1_Sah '~ oHylx,‘él zgg{g,}gy) C'l ali§h; Sal kyl - NR 6- C1_5al kyl -

E R e TR L

- C1” 20 WNR - N3G He kgL or CLyaialliky| - CO- Het 10- CO-

R BN %Mi«mé%%g;Mxm%md%ﬂh@ﬁt :

-C maﬂvﬂ% NH- CR20R21 CcoO,
ﬁir cpadsknts hidb RO 14, 3al kyl - CO-, -Cl. 2al kyl -

-NR 12- CO- C1_3al kyl -
H‘E} éepﬁ?é?%i%ﬁeﬁ%& Mf8 Cl_sal kyl - CO- NHC,
kgprese@mogen@r hag] kyl - NR13- CO C1. 3al kyl - NH,
%eﬁchalo ," 01ed1By1653~ I0e T, zalkyldxy- substituted w1th Het? or
-Het er- 1.3alkyl-CONH ; X1 represents a direct
bond ! kyoéyel 2a| kyl -, CO -CO Cl _2alkyl-, NRL6, NR
18¢ @pr@aitkwdrogenCHz -CO-NR 17_' - Het 23-,

- Reted %Sg;g&g@drgggnect - O N:CH- or -Cl1.2al kyI -: 15 X2

plresents a bo -0 Cl _2alkyl-, CO -CO
K SPIQWShYM%“rCNﬁ%f 'Cl. 2al kyl =, - CHe- | -CONR19-,
- REte@resentsHipti®@eC, 2al kyl -, -0-N=CH or - CL. 2al kyl -

RR 14 £R RS RBFSel YMBGRNC .M@D&H&HL Laltydly oxy, fornyl,
C%EL{ ﬁaglﬁkqg(ﬁ? @ g:% %?1 : hal o- phe%flalm%ar bonyl am no-,
HBt 28 Ore@fes%’ép QM substituted with halo, Het' or

Cp! ﬁ@telsyﬂtm@ygalkyd)optﬁnalrl}embmemd svith@he 6awhsrb pessibt fwounr exbre
Wi thge tht &;t ;]ee éﬁéﬁkle nkmlsqrﬁdwy@n R%QEIBAIB@S{MI@/I phenyl-
e rom I ox

sel ect e ents
hydr ogedIkyloFsRyr ldﬂlﬁl @Onﬁy%‘r‘g 21‘?185&‘?0 o ofygloalky
CLAadplestiax geatkyd optional Cnbatiitlell cwatﬂlhma wt where possible two or more

AT ABRBERY e NG BentP pflsh Byt Wb ATLORABELAMRA pheny

am no@matkdwv, pyméml émonar ?rdl(&au ®y)- armnﬁo gw: Sripalkyl;
CL? ?e?kdﬁé’ﬂﬁ ol faige optlcﬁll‘ﬂﬁédb}ithtﬁﬂéﬂ fnotkiogle or whda bks)élb%JﬂV\fol diénore

0 SRR L S BLSHE N G PR b oty
, Cr4alkyloxy, yr1d1ny mono- or d1(C14aIkyl) amino- or Csgcycloalkyl;
Het' represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het'
represents morpholinyl or piperazinyl; more in particular Het' represents

morpholinyl;



nore substituents selected fromhalo, G, al kyl oxy-,
am no-, nono-or 30 di (C, -1Ial kyl)am no-,

W@200ai0kd#lIS sul f onyl - or phenyl; R4 represents hRdAF/BBN5/056606
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cyano, hal o, hydroxy, hydr&ycarbonyl -,
d - 4al kyl oxycar bonyl -, Cl4al kyl car bonyl -
am nocar bonyl -, nono-or di (C,, al kyl)am nocar bonyl -
G ,al kyl -, C2_6al kynyl -, C3. 60yc|oalky|oxy-
osul f onyl no-or d al mn I f
C epagg%e,qeg‘ré m}ﬁ)@ mjglsm@iollyf 30%%0954 qr@%eaaé%?/fl in par}/lcular Het
Cl - Aadleydmimbipielimi opiperdaihdomypre;in B&tlb\dmléaérhpsasents
hydr g e% Fano, hal o, hydroxy, fornyl, Cl_6al koxy-,
Cl. 6a yP > hal o- phenyl - carbonylan1no- Het 21, WO
2866 raBasnts npEhoERYOpBFBEEBoBPerdny of PEElidHR;-In particular Het’

Subs fdpkdddrRepi rhiinﬁafbl eridii@fl 3r pyrrdhlifta; kyl OXy-, or R5

o RE R g o triafery, bEntedel Beffis: i Rt utar e
hy dr mpyeseritiepiper@ziny! oh alperidiRgl; r epr esent s hydr ogen,
C%lgﬁ;@fésentbﬁ{o holl'llﬁ&llglpgaﬁﬁ%rlk%fﬂpémdﬁ)}h @h }ﬂfﬂ@&hny@'lﬂ Yhrti®dlar Het®

tional Iy subs
D aerte B Sl POGRLEY rarh e pedeidas e reproHe
hydrp@aﬁmnﬂydroxy, am no or Ci, al kyl oxy-; R7

{1@%@{@5&1‘[@ 9 gzﬁﬁlg plﬁgrlcﬁﬁﬁry#gnorﬁhﬁ%r%tﬁirgy Rﬁ{lcular Het'?

each |
r epr EpEnens Wmh piperainy ho) aegidingly mess it P%}’“C‘ﬁar Hel'”

substd fe;gélﬁgdazemlhﬁ phenyl , indolyl, methylsulfide,

hydriox thlol n . 17
oy L R e

di (omeﬂsws norphp orplmraazﬂw or guani di no; R10, R12

apg? re@éi@shmb ﬂ@lﬁ@m aidIyl, fs@&l&@§ﬁdﬁplﬂbyﬁﬁ@'gﬁfﬁe@fn said Het* is

a42|3? P@iﬁ}’&’“&%d %’étBr%éjg fqut H}%P)e/g}cg ga(re Elep prefiﬁtﬁ mOIPhohnyl or
r epr pipemtinylSvhersiw sa¢ morpholinyl or plperazmyl or optlonally substituted with

di (Ct,_ahdy Y'Iﬁ&@iﬂ‘}?ﬁ@&larﬂé@ kepedERO PipbrazidiAt dpBB@llly ¥ubstituted

subst | th hydroxy, pyrimdinyl, dinmethylam ne
or CT‘gkk q@ﬁﬂ R14 and R15 each |ndepedently

r H;etzesteﬂﬁaz“ teyazlr iogepandmtiCiepdekityl hetspricydn a¢legred from pyrrolidinyl,

su bs}gggﬂa&lﬁ or ﬂeﬂdlﬁpﬁpﬂémm 'sﬁg Ple¥? or MRYRYY eﬁﬂioflélgfes-ubstltuted
hydr oxyphenyl, am nocar bonyl

hydrB% g@?b&ﬁ‘ww’anlno mono- or di (Cl4al kyl ) - ani no-,

2 Olet’*Prindbiz @y lcadr indepandeitin osprdRi@ adrtbrieySe acledted from morpholinyl,

IC?. d igﬁgﬂ?ﬂ%ﬂ §1p5ﬁtﬂgﬁsb? FB&H&Y&H}Q 9 Bartlgllar“’ﬁétkzyalnd Het fre each

phe nwdcmnd@m isglected ﬁ@m rprahadingl, é)gt?f?zmafb@wém@my{ 9nor

r epr p&dilat e age Het*Clre 4adhkidepetdehtlyt selddedd onCirorpdb KiysH or
or henwl -C1 ,al kyl-; 25 R20 and R21 each

indeE%ﬁe%PYy represents hydr ogen or Ci, al kyl

optionally substituted wth phenyl, indolyl,

mgt h l bJQfaccﬁrﬁg{ng§¥n 51% dlc l anHé’ ijoolf(é(fﬂé}ﬁﬂme X2 substituent is at

am nocar 0X car , am no, npno-  or s
di ( CRostandy t}le Rivyhstituént TFHTSSSQEW rssengqxéﬁlocﬁnﬁés at position 47, the

R? substituent represents halo and is at position 5°, the X' substituent is at position
3°, the R’ substituent is at position 4’ and represents hydrogen or C;4alkyloxy- and
the R* substituent at position 5” of the structure of formula ().

6. A compound according to any one of claims 1 to 4 wherein the X? substituent is at

position 2°, the R’ substituent represents hydrogen or halo and is at position 4°, the



R22 represents hydrogen, Cl,al kyl- optionally
substituted with one or where possible 30 two or

WO ptoeoBbst i t uents sel ected from hal o, cyano BETEP2005/056606
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25

phenyl; Hetl represents a M@t erocycle selected from

pi peridinyl, norpholinyl, piperazinyl, furanyl,
pyrazol yl, dioxol anyl, thiazolyl, oxazolyl,

i m dazol yl, isoxazolyl, oxadiazolyl pyridinyl or
pyrrolidinyl wherein sai d Het' i.s opti

subs® F‘Ehstééenwrtf Feeaimbplg angisAy prsjiion yE'PF 32 ?u%.‘ﬂt”g}’%ﬁ ptposition
phengt, theﬂkfemwtmﬁhﬂalakwsmon% afull re@ms‘kryé h}@lxggeﬁ]or @a,lalklwllexy- and
nono; 4 Het 2
repr tehs? g%tsgbsg%ﬁfé :&g% Pée%ﬁug{gl}{%fﬁw%ﬁgg [ d| nyl ,

nmor phol i nyl, plpera2|nyl furanyl, pyrazolyl,

di7oxal @)Ii’t)ﬁound frcadinigytd an}omzd clalims 1 i Gl obeyds,a medicine.

i soxazolyl, WD 2006/ 061415 PCT/ EP2005/ 056606 172

oxadi azol yl, pyridinyl or pyrrolidinyl wherein said

Hgt 2Uiss of-’zpédn@lib@b(ﬂ Nccﬁtdililfgt totaty 66k ofdldifs 200 6@ th&hahbtlze of a
hydr oxy- Cp- 4al kyl -, Eﬁfn yl . phenyl -d 1al kyl -,

Cl. 4meréypm@3@3for¢1:pat41g cL Prﬁbf%@tlvé IdlsaTdGQf“%‘PSI@}hef%gﬁ%eFR?ls

or ampa-&ak 1ﬁﬂﬂ%%r’ Het 3 and Het4 each independently
represent a heterocycle selected frompyrrolidinyl, 2-

5 pyrrolidinonyl, quinolinyl, isoquinolinyl,
decahydrqu|noI|nyI plpera2|nyl or plper|d|nl

wher Ainhagmaceutiqet compastipg FomprsE s aRaceRkcally, Becept@hle &gyrier
Wi t han)@s fdtive Yﬁg&rd%nf) @s ﬁffbdtﬂfekms@llhhlﬁﬂé@ aglobsi dftalepsund as

f.r.om ar bonyl , C14alkyl,
hydrg dlfﬁdéfgla%/ e O%%Cl%_le ﬁr ‘éxy d aal kyl-; Het5 and
Het 6 each |ndependently represent a heterocycle
seb.eat @ehpoumhhaRitertad fodinail(1*) 2- 10 pyrrol i di nonyl,
pi perazi nyl or piperidinyl yhereln said Het5 and Het6
are optionally substi ed wt e or where possible
two or nore substitugnts seleezzaﬁqyzon1hydroxy, Cl
al kyl', hydroxy-g al
Het? and Het8 eBch

het er ocycl e sel ecit

pyrrolidi nonyl, gla/xﬁ inyl or piperindinyl wherein
said Hef and Fbt 5 optionall s;ltuted Wi th
one or where possR%Ié jwo or nnre‘fuﬁst tuents

sel ected from hydroxy, B hydr oxy- d 1al kyl -
or pol yhydroxy-Cl al kyl - Bjﬁﬁ; Het 10 each

I ndependently represent a weycle selected from
pyrrolidinyl, 2-pyrrolidin plpera2|nyl or

pi peri di nyl wherein said Het9 &d Het 10 ar@)

Opfdl RBRIL Yorfd DR bﬁéﬂﬁqﬁ&uﬂ@:éﬂ? a0 taere ibE sIQ2Hd Hle€ t WO

or nmore substituents seh £ ron1h ydr oxy,
CpEERORAmICH y d5aasyic dprmy theppof, YS’P“B‘BI yhydr oxy- d 4al kyl -
Het 4dd Zeqick selapendertitreproeyntNR éel ect ed from

p%{eg}eg%&ﬁ\@ 9%1&140' @%9511(9{1};]3/ | cy\ggﬁ(ry%n said Hetll is

or ‘where possible twg
or no%ralkubQPrNHemtenaléVeffue&ttf@fsg it @0, BIORY or dHC} salkyDamino,

C3- 6@m&io@1ﬂfdﬁyl moy e di(glrﬁllky@aﬂninloydlfonyl Ci4alkylsulfide,
C14a é’u(ﬁlo&{%e 1ﬁeltkg{s%l?:8% ng(y, ﬁ(é%{(gérl#ﬁgﬁ}ﬁlmd- 25

resen
rm r p h@ﬁl wa ny-GEY-NEb opEpaly sulrﬁlmda\ﬂﬂh@mm@armorm geri di nyl
Wn er gi(Q, satylh aiﬂﬂbl&ninas&ﬁ»hyloﬁ@hb Yr &@%ﬁﬂ(@ﬁﬁﬂoé&ﬁbﬂylo ne

fr o%ﬁ@ﬁ@ﬁ% bpe aélg'%]ltg)g‘d&,y 14811%%%#1% e{%}g/eq%%bonylammo-

Cl1- 4aCkplkyryl@TO-dI- Kgpltiomllypulbsylhy@i\mlya@nmmnoy for ;

om pyrrol i df J 2



Het 13 represent a heterocycle selected from
pyrrolidinyl or piperidinyl wherein said 30 Het13 is

W pReoOnES y substituted with one or where possPGI/EP200E056606
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or nore substituents seletiled from Cl4al kyl ,

C3-6c¢cycl oal kyl , hydroxy-d 4al kyl -, Cl4al kyl oxyC aal kyl
or pol yhydroxy-d 4al kyl -; Het14 represent a

het er ocycl e sel ected from pyrrolidinyl or piperidinyl
wherein said Hetl4 is o t.i onal | S ut ed one
or wHEFeafsRaPEPATRiResuYP homanesatidic lt@%ﬁlﬁmn@s%ﬂony

sel eCl gtkyisuiiive QT dalkkishilfoxide, &G yakydsilfidd or Cisalkyloxycarbonylamino-,
hydr & _C_ Y} yl or

R Sy

PCT] EPR00G] DBREHEE 5 1eE 18y PN BNt 61 Al NEFEEycl e
sel eCdj S8y ltzom@mmﬁol C Ml -NW-COLHET-NE | alkgi- @@tﬁai”’nad)

e N e et et e L

substq it NHIED-ER B NEH- oﬁx@ﬂq&(l@iNH -CB2®ey€Dnal kyl |
hydr gxya i @d)‘mt“’acl y’all(t@J Q@Mgﬁcyﬂﬁkk‘)@HPCO-NH Cysalkyl-,

pol yh (flr2 [ epresent a

a
het er C&@H@’é&g’ HFB%%‘ i*aglfyldl nyl or piperidinyl
wher e(tlr;alﬁgll-@O “NIC, 38k y1sCONH-0 Al shlicy SNR S t GOt ealkyli N -,
one 0 I, IS I nof e |
sel, ecpegﬁgr(g{m 1%4521[' g{#%&oﬁet o H%fti@[{ 1048 EBHSCS NH-
PRI & Ay Pond. €1y oo dO-al Ry L1 NR'
pol y hyrlt.@x yallohl,, aCky-, comliz H@Z[SI elafitG, Lalkhiet -€-NegHH or
sel e_c%’ from norpholinyl, pyrrolidi nyI pi per azi nyl
or plﬁer|d|nyl wherein said Het' is optiogpally
s b seniresente d diggpat horsh . dpP-Cundlkd- §8% Ot @1 20k, R “nor e
subsink'dent gkgel-ent-e dCOLRIPCIHEEL ket -C3:286Y.¢ L@al=aH- or
hydro ]glg/ al kyl -, Cl4a| kyl oxyC, ,al kyl or
poI yh d? Cl.4al kyl -: Het18 and Het 19 each

Ri eppenegntydyogeapriesaiely, hydiete faoyt Cesdledeot@dalkylom
pl pehMQJ Hé’ﬂyl—carﬁ&ﬂl’i’iﬂhb-nﬂetzo pi perazinyl, f ur anyl ,

ra xol a Xazo 1 15
i déksaﬁw- A RO TR Y
pyr r6l. daﬂthyibshﬂh@d aiith cma ot whiere p8ssile twidedr ' n@ore substituents selected
opti onaklu h%&g)%}; ig® efha,t h ami no, Cl.4al kyl,

hﬁqu%xm%ent@l l < cy&;%@q%l% E}éqrggq ﬁyti/[ﬁwézarbBPyl-

di (cciﬁlmdwamm G 4adiyilensbong by dnsingdarbonilet @éhoasrd
Het 2&@ %p(;, 3&9&8 &g&' ¢, 188, eé:egai g *t%&c@&m@l&y-

sel e
pi peﬁ@mom}fonyls oanyT I%mag(zamnos oaxlopmmylsulﬁde
t hi aC@J;a)Vl{y,lsuﬁXﬂla@|(3/ll4alkylbﬂiiﬁdaé1dt%hlkox§spxaZOI yl,

A B S OAER N MR S

d aaikyd sub:ﬁyrmnt;)@glegje Cppfélﬁg}cpxy- amino-, mono-or
phenai(cl%lﬁ&%hmb (lea;bll@mfomyor@henyal kyl - mono- or

5 Het 22
O e MR e R0 B in 0 el 22,
pyr r 6\ halkyhortycarponyds &z-hatipilcaghonyli gmeinoadibopyl-whenoedtn sai d
Het 2g; CEaﬁ@t)hﬁ%bérMoMb J;at]l&}'tl ed, Mﬁyﬁlypr@ 6@§;cldéﬂﬂ@l<ﬁgy ,

0SSl or nor t uent
gl4aF‘WW°S“I%§Y]6€WP 85&@, ﬁW%‘PB‘Q sf%f‘&eilaﬁkg?&ylsu fide,
C1- 4at kakytselfSkide) Guyblkpisulfidt yh@aiimyy- O 4al kyl - ; Het 23

ggd ég?lésgx‘;‘? ?j&@ npy%gﬁg gﬂﬁ)”flz&foi}ﬁ RIES LR AdSt, Qfl onxgl e
alo-phenyl-carbonylamino-, He



30 2-pyrrolidinonyl, quinolinyl, isoquinolinyl,
decahydr oqui nol i nyl, piperazinyl or piperidinyl

WoR@eAsH13ai d Het 23 or Het24 is optional ly subBCT/ER2088056606
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with one or where possibl &ltwo or nore substituents
sel ected from hydroxy, Het25, Het22-carbonyl,

G, al kyl, hydroxy-GC ,al kyl- or pol yhydroxy-d 4al kyl -
and Het 25 represents a heterocycl e seI ected from

mor phol i nyl, pyrro phperazi or _35
pi pefi- @ﬁllﬁw- w%@r%‘reﬁ Wstg |h8 OP-EIPtZ 8t 9543 ‘?Xéf'n ar iRyrepresents
SubsCi _talitye Subsiifuted orith dmb owhéee possise bieor have salistitmens selected

Pyl oxy HER RRGY AR hART ICox;/llCIkylal o

P&’ ymehe@twy@om Rydalkyl, \Hst 006 e palkyr, phenyl-C; salkyl or phenyl
PCT/ E)B%}Qi QuiaReed vaﬂldonlel)r mﬁe&%@@&ﬂ tvaecasdisagtit@nts selected
cl ai ere|n Z Ce r sents NH, Y

repr TO&E8: 1§'gf 1a-mm°8:r3 Q‘Eflﬁié

- @ r@nédeyﬂs hpido it Cleﬂcyd:ﬁ% a+Cky111k‘NRVIl @:@aﬂsrylosa@r@;alkyl-

ngﬁ%@%k X%g lN'f&eFQ Rprelénts fFMrzh by b ; M olgii%ally substituted

nts a
"0 QIR dl Ko ghig: Rt Boh B BB or
CO N&a]l]i’ﬂoxyp}(é’nyﬂ-eﬁmmembmya hetidroggtartmmpil pam@ho, mono- or
é@f@%ﬁb oy S g e hal o O
ch bR kR eash nréfprresrtégr@meéent Bidregsnas ty<aled Bationally ed
W th sﬁl@hﬁ}tecﬂeﬁh hyalox§l or 4aliMirylonsy-; R2 represents

hydrogen or cyano;
1? ergreeen% Ve n(f%en’h)}éaﬁ(g‘%r?%ﬁ%ﬁ o, R5 r resents
hydr oean; Cor 44 Cosalkgh amatokenep kyl-exbaug - opHpnadly spbstituted with

a. 6%&&@@/ pyﬁﬁlhﬁﬁyltdimemymﬂlﬁb dff&l‘lgalkjrieiﬁ or Cl

al K‘y@&éﬁs ’S?Ch@ldeﬁ%ff%fg&' repreiﬁn %ﬁ)é}?’g%ea h%;;alkg?ﬁ tlo%aﬁy Substituted

| nde pathgdanylyinddpl oty bUK@@rhygm’ry, tmd, diydspkyphenyl,

Het 121m910%§xlb6ﬂ3h hydm%;azarr&ﬁr QERIY, oAy A6rQEEN allBHPamino-,

represe en, represents pyrrolidinyl;

Het 17ml‘dg éggﬂ{ag%fﬂ?r phol | nyl or piperazinyl wherein

s &' tartdeR "1 Zachsndpperidentdyl fepresand bydrogenedh+allFlwi t h

Cl4a'td§xé1k 1'é|% %§rb|%ﬂ§it wferlf%emmam eele;ruéﬁﬂtélmawpr esent

o DL B, e L o RYEASL! AN e gt o

11 V\Apﬁér@ll—l@Ma'iEyl-Z and Z2 represents NH Y represents

: gao %Rl: acﬁ&g%ﬁ%%?ﬁésents hydrogen %or l((31Jl;alk’\|y|1_|f)pt10nally substituted
with phenyl indolyl, methylsu fide, hydroxy, thiol, hydroxyphenyl
aminocarbonyl, hydroxycarbonyl, amino, mono- or di(C; 4alkyl)-amino-,
imidazoyl or guanidino;

R* represents hydrogen, C;4alkyl- optionally substituted with one or where possible
two or three substituents selected from halo, cyano and phenyl;

Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
with amino, C;4alkyl, hydroxy-C,4alkyl-, phenyl, phenyl-C;4alkyl-,
C4alkyl-oxy-C; 4alkyl- mono- or di(C;4alkyl)amino- or amino-carbonyl-;

Het” represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,



CO, -ClL. 3al kyl - NH CO Het 3- or
-Cl. 2al kyl - NRlI 1- CH2CO- NH C13al kyl -; X1 represents a

wWQ@lReosd614pDNnd, 0, -NR 16-Cl_2al kyl - or Cl1_2al kyPCT/ERR05/056606
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represents a direct bond, @2 -NR 18-Cl. 2al kyl - or

Cl. 2al kyl; 35 R represents hydrogen, halo or

Cl _6al kyl oxy-; R2 represents hydrogen or halo; R3
represents hydrogen or cyano; WO 2006/ 061415

PCT/ EP2005/ 056606 = 175 R4 represents _hydrogen or

hal ooxadBzelgh puddinylor Ryaelitya whesinsa Hellsé’agﬂ%ﬂ“éwbsmuted

R6 r®ph @ﬁﬁm S, Jaygt, bgaroxy-RY 4alkeyly, eaanyl, phbydiChgakyl-,5 Rl

C
::B: ggﬂi ?H yyy roﬂﬁﬁ- 1851(15) %@é%a&yﬁ%ﬁgi&?&nﬁ&@  carbonyl-;
hilet egbHet' cadbii ep@pie@tésemseswweqeroayﬂwelecm fyogn pygrolidinyl, 2-

co Wpﬁmdﬁl@ﬁﬂr QUiRQlirky i Mm@ﬂ@l Qfecﬂiydtcf{ﬁm&@n}ﬂ Q)lﬁe'%azﬁ@,ﬂ or
use as

e i R 2 SRR R G5
medi saere 'Pbssfbdﬁ twtor @andre gutisiments priestadtfeara by drexydiisi-grrbenyl,

igch s‘}gq ngglg,a(? L A8Y1Sor pol@SHRAPS SalRld cancer. 15

{
TR e e A T S
| ngr peti@idinonAnpBéheiayl orieridmglewharbin saitl bley’ andblotitarof a
o ”p%{b%%l%?%}b%ﬁt%ﬁ g%ﬁé Br @Hé?e g%}b(ﬂaf twlol 2 nfdr é&dﬁm&&é Qlected

rrula(
>t he

3' Rftomi iy £ kK], Rxlrexy-61 kv PRy
l\kaIge? lafl€HED Ezf@mnddi)éndéhﬂy repeseitt iahedetogyde ﬁcé@it@lkfrc&n pyrrolidinyl, 2-
addi tion..salts an I 7 8

For n TSR EB  RRRp LY For G CURALE SN ST e |

r epr eptenaly su@gltgtgg Wtj_l_one ogyhgapR@ﬂ)}q two or more substltuents selected
- 3. f’ralnhbyhrogp d}iHalksap hy&eﬁsl by4aﬂ@bsir rpblyh@&oxy.cmau@m no,

g?[gty |a8££‘8%r@g‘cﬁ§}1%§ﬁlﬁ¥‘ﬂ%}§fn represent ac‘}eterocycle selected from pyrrohdlnyl

2-pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het® and Het'® are

optionally substituted with one or where possible two or more substituents selected
from hydroxy, Cj4alkyl, hydroxy-C;4alkyl- or polyhydroxy-C;4alkyl-;

Het!! represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het"' is optionally substituted with one or where possible two or more substituents
selected from Cjalkyl, Cs.¢cycloalkyl, hydroxy-C;4allkyl-, C;4alkyloxyCi4alkyl
or polyhydroxy-Ci4alkyl-;

Het'? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'? is optionally substituted with one or where possible
two or more substituents selected from Cj4alkyl, Cs.scycloalkyl,
hydroxy-Cj4allkyl-, CysalkyloxyCi.salkyl or polyhydroxy-Cy.salkyl-;

Het"? represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het"® is optionally substituted with one or where possible two or more substituents
selected from Cy4alkyl, C;.¢cycloalkyl, hydroxy-Cisalkyl-, Ci4alkyloxyC;salkyl
or polyhydroxy-Ci4alkyl-;

Het' represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het'* is optionally substituted with one or where possible two or more substituents
selected from C4alkyl, Cs.scycloalkyl, hydroxy-C,4alkyl-, C;4alkyloxyCisalkyl
or polyhydroxy-Cjsalkyl-;



- Cl. 5al kyl - oxy-Cl_Sal kyl -, -Cl_Sal kyl - NR6- C1_Sal kyl -
WD 2006/ 061415 PCT/ EP2005/ 056606 176

WO QeBel4ky| - NR7- CO- C1_5al kyl -, -Cl. 6al kyl - CO- NFET/EP2005/056606
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_Cl.6al kyl -NH-CO-, -CL 3alRByl - NH- CS- Het 9- ,

- C1. 3al kyl - NH CO- Het 3-, C1_2al kyl - CO- Het 10- CO-,
_Het 4- CH2- CO- NH- CL_3al kyl -, -C1_7al kyl - CO-,

-C1_6al kyl -CO- C1_6al kyl -, - CL. 2al kyl - NH- C0- L' - NH-,

geﬁgal X Fnteiﬁb%%%y%lq%e%d%m morplzaohnyl py15rohd1ny1 piperazinyl or

- Cl . PiplekigihyINihe@n bdid Niek MOMV leythsti@@d, with one or where possible
) Cl %) Exy {nor@%ﬁﬂmgn%}e@@t&kﬁbm%h;ﬂql Cas. (ﬁ&cloalkyl

NH C1. 3al K
1o c@@@xeglmlwﬁmaﬂ%w%ebi oza@wydroxy-cmalkyl-
QetlS fdpl(e)éént QQetdcGdle SAtdtad fré&zphiblidinyl or piperidinyl wherein said

- Het glah_;{ NWQ%% %@'%ﬁ/ bad ¥ where'_&)tsﬁlil%y&t thore substituents

C1_3atlrgied ’fopm@@;ql]g;ﬂ,g@;.mloaﬂ@ﬂ hydroxy-C;4alkyl-, C;4alkyloxyC,salkyl
CI SQLgMg,h}% §§1k§:p NH; 10 X repr esents a direct

ﬁ%t %epﬁe 33 %}erocyc}/eéél_eﬁﬁ%? .from mp@g py}{rL)fidin}wRE)'iIG)erazinyl or
- Het dpelinglavlieydin said Hcl\l:@l—dptlgmally mbsgmtqdywlth onej g where possible
par t igall, ox%%uﬁs?iﬁfeﬁt%%&E&e@ﬁgﬂnr@%lkﬁoﬁg c%alkyl

-160 %y;fgmk%wa‘lky d%xﬁ@oxy H@Iféé’f poly %f ‘Qralklicy | -

- et G Hat’ eaetGhd@ehdeptly rept&se? arhetproe&éaﬂ S@eca:dcfmmpmerldmyl
bond I h 1
“NRL gno%ﬂfw?%ﬂ%&@%ﬂ furan’ 'pyragﬂgl @h@@h}h}’ 1azol§R%§azoly

- Het gmd@kglwskwo yl, oFgdi 1, Hylrldmdz orzaé(pR&;qhnyl whegpin said Het'® or
par t iHetP &ropenalle ptssemnddswizh ﬁinfnep@lmlkwj hycﬁoxy—CMalkyl- phenyl,

: ﬁ Rféh%’f E:Xﬁ( 1(& 43@?@%%11%%)/ %10 o 14alky1)am1no or amino-

- Het 2arbayl-2al kyI -ON=CH or -Cl _zalkyl-; 20 R1
I eRPR R & Nl iﬁg@i&nddﬁﬂbl @epr@ent@@hkt@tb}tycle k2@ feym Rberidinyl,

Eig;?rst?rﬁﬂqg}?n}glplperazm )iyfur nly L Ip Jﬁf&ty %o%ltaﬁxlhtﬁ %olaﬁg}(azog)i

hal o 1mxdamlyl4ebw1ﬂwk yxadlmbﬂ,é}yﬂé% rsvyﬁymlmg}erﬂler%md Het™ or

%dr w* sld@tlmﬁfls@&haﬁed%m ﬁiﬁfn63©{l;hﬁcyhm?’dr©ﬂ}e(h&[kym-ablﬁanyl
re

ano
% | Shs o SR CLyB SO BBl o
hydrogbnn)df, haI o; R5 represents hydr ogen, hal o,

C e@ak?%é’nts ahﬁ&r%éyc@sel%’éteﬁ%&@ 5111@1- ﬁbﬁ&lﬁ}Yl, p1perazmy1 or
sti tuted Het 2 .or 4al

e ¢ PRSTARY eap PaL s Ry b S Ao Y ore o Where possile

- 6al kyd OJXIylel,‘e sBstiveprsaslected fihmd? aglkyl, C3@ydalkdpr esent s

hydr ¢ _cul ar

R¥ L §gr B e&t FRY gua(azeylastg,t:}}a@l %?E&ledrcﬁdyrb paidi.cul o
f}ecf‘é?h ]n eneg eﬁrgseﬁvdt}eéeé%wc]@rse gotordy rR1§1|pyrro myl,

Opt [ Qwﬂoudﬁmtqtﬁmﬂlﬁﬁl isedpiifiolplyE dydahydredquindimyl, bipdezinyl or

E%Idlr %])1( fn?‘ x%e‘relﬁ‘ QAIQ?I HPInlqetF\gE @ oty S%%Lth% ko w"f}ﬂ"oﬂg or where

ens

014a|pp§snble Byo QH@EOIB S@Etl%erﬂp@y lselectedsﬁsoreb%chow H@¥ paﬁegﬁ -serpanyl,

R7 r rﬁﬁﬁnﬁ W@a&m Of pbighydry@dalihay] and WO

2?&?2/ errel‘ég'n sa eterocyc se{ec?egqrom morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het” is optionally substituted with one or where possible
two or more substituents selected from C;alkyl, Cs¢cycloalkyl,
hydroxy-Cjualkyl-, Ci4alkyloxyCi4alkyl or polyhydroxy-Ci4alkyl-.



177 R10, R12 and R 3 each independently represent
hydr ogen or Cl4al kyl optionally substituted with

Wogeedsd1dr Cldal Kyl oxy; in particul ar R13 r epPEBER2085/056606
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hydrogen, or C 1 4alkyl; R4 1 represents hydrogen, or
Cl-4al kyl; 5 R16 and R 8 each independently represent
hydr ogen, Cl4al kyl, Cl4al kyl - oxy-carbonyl- , Het' 6,
Het' 7-C -al kyl - or phenyl -Cl.4al kyl-; R 7 and R19 each
i ndependently represent hydrogen, C14alkyl, Het 14,

Het 15-Ci al kyl - or phenyl -Cl1. 4al kyl -; L' represents
ClLSal Mon@aﬁﬂmaérhmgswaaﬁm Lutveetene ore wher e

pgﬁ k NPT e 10 substituents selected from

eft ?ﬂ?5Wfl pyridinyl, nethylsul fide, hydroxy,
t 0 l@Pl;esentShCazaﬂt}sH, -Copliomy]-, F@eka&xzﬁ@ehim,,

p0| yr@' Qﬁyﬁﬁt{kﬁb— @pﬁl})ﬂ -y 3%&%@&)%& o1 —C1 zalk I—NR —CHz-
C14al%ylo§%ph n , an1nocarbony|, C3_6cycl oal

ani n& 36¥> di (Cl- 4al kyl ) - amine-, or |n1dazoyl

L X' repeseste ntieboBdIk yO-@plkpinaNRy’-€ iyl He@dC onybere
mher q@@Vble two or nore 15 substituents sel ected

rgm phenyl ; thien yridinyl. . nethylsulfide
Q%rr%m%;ﬁentﬁ Aidigect b 0&@; |0az§1(§maﬂ<)5'ya B ﬁya&kdtyldﬁe n1aalkyl or
polyh@bq®£94alkyl phenyl -, C14alkyloxy- Cl

%ll ﬁ%)re%)e(%g g)%}éégen %ﬁg‘lﬁo%{& I’%f R! r<§§es@ﬁt¥0| oal kyl ,

am-ne-, |n1dazoyl
L3 r Epsadlesestit sibgtituigd Wit halop bﬁhCLvﬂ§U§§bltuted one ore

vﬁ@g@ngg@§hphsehw@hgb nore 20 substituents sel ected
| eny yridinyl, nmethylsulfide,
h@df%ﬁ?mﬂghx%?gm' hﬁg(glyl cyano, hydroxyphenyl ,
yhuhcmmhﬁhbgmknpwenyl , Cldal kyl oxy-, C1

@\!5 kP QUMP RERYLen, AT QBIRERO YIRS r&peBhtycl 0al kyl
anln |n1dazoyl

Het | Chs# Oﬁgﬁﬁ'%ﬁgﬁé&ﬂ%@a@nﬁg ?Tgu@@ﬁkggent mor phol i nyl
lerccﬂxresyﬂltshymegea;n said Het' 25 or Het2 are

og@ng gﬁgp@eq th an1no C14alkyl

a?ﬁk 5& e@h m Qdent ynrs Se% 5%@@ gwa&wt N HgH %Aallsﬂ-
)

mlh@pltééﬁ'ntsd@ylfogbnl n particular Het' and Het2 each
I Rae t resent norpholinyl; Het3 and Het4
NPT e

eac y represent a heterocycle sel ect ed
fﬁ@ﬁﬂﬁ¥ﬂﬁ6@?ﬁﬂﬁ@ﬁnyﬂ 30 pyrrolidinonyl, qU|noI|nyI

| $R6f Zlfelpﬁblsdzﬂ‘ﬁsyinorpﬂsﬁ@m yolpiperazinglwhaydin said HEtf1 aiz bptydnaldy substituted
plperhgcgy erein said Het3 and Het4 are optionally
subs u th one or where possible two or nore

hykt oseyd et H@@m@dmntmﬁy Irepresgiyt hotegieayels selp¢edyfipm ipyiypliginyl
Het 3oppigeriighyl. each independently represent a

het erocycl e selected from pyrrolidinyl,

2-pyrrolidinonyl, quinolinyl, isoquinolinyl,

dé2ahy drooguiomnd docpgriding36 clpingselOznzilhythersin pi peri di nyl
wher el 7 f@ietbnda3d, and Het4 are optionally substituted

l“a}bgpfe?%a?@% AooaReRH BB bbb C: gy NE-

CO-, -C;3alkyl-NH-CO- Het*- or -C; 2alkyl- NR!''-CH,CO-NH-C, salkyl-;
X! represents a direct bond, O, -NR!® -Ciaalkyl- or Cy.palkyl;
X2 represents a direct bond, O, —NR18—C1-2a]kyl— or Cialkyl;
R! represents hydrogen, halo or Cy.salkyloxy-;
R? represents hydrogen or halo;
R® represents hydrogen or cyano;



Het5 and Het6 each independently represent a
heterocycl e selected from pyrrolidinyl, 2-

W@ 0060614d3 nonyl , pi perazi nyl or piperidinyl WhREBHER2005/056606
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said Het5 and Het6 are optiSonally substituted with
one or where possible two or nore hydroxy
substituents; 5 Het7 and Het8 each i ndependently
represent a heterocycle selected frompyrrolidinyl, 2-

pyrrolidi non pi azinyl or piperidinyl wherein
ﬁfaqﬁe?v3§ﬂ§'$Eﬁ§%§P optional |y substituted with
ORE rqtreseadne hpdrpgenshadd er Cuplkytoxypr e hydr oxy
S%@?%ﬁ&%ﬁ@h? t9 and Het 10 each i ndependently

sent a’ hetefocycle selected from pyrrolidinyl,
1@~ﬁ¥¥@@ﬂ§h¥ 888t i di nyl, 2-pyrrolidinonyl, plpera2|nyl
OR'biepREdrH H}M}og‘éﬂ@f@iﬁﬂ@ﬁl d Het9 and Het10 are

o@@%%gﬁyk¥@§%g§%8&%%§g %ith one or where possible two

rox substituents; Hetll
r &t msldht Nm“ﬁeﬂéV@@&@Ie selected fron1pyrroI|d|nyI or
pEb@nm@rﬂywrmheh@nﬁ said Hetll is optionally
substituted with one or where possible two or nore
substituents 15 selected from Cl al kyl,
C33 6 ey@ngmukd hccotdjrgrio ayy Gie ofalditky L0 to 12 for use as a medicine.
Cl- 4al kyl oxyd 4al kyl or pol yhydroxy-d aal kyl -; Het 12
represent a heterocycle selected from norpholinyl,
PY4 ! st 6F Nydmpodh@®edcardiniyto a@f ondbdfgdiinglil 0y 12/\1Inaneemanﬁ@du¢fe of
Het 12 is_optional substlt ted with one or whe
poss R Hredicamgy for trosfipg hghe lf%meghsgg%eecsele‘aasre}ﬂaf‘rwsclemﬂs
d aah%&homgguﬁgﬂ&§oalkyl 20 hydroxy-d 4al | kyl -
A _4al kyl oxyd i al kyl or polyhydroxy Cl - 4al kyl - FbtlB
represent a heterocycle sel ected fron1pyrroI|d|nyI or
pi peridinyl wherein said pyrrol nyl or piperidjnyl
arlg SpthaphaceHeak RISt iR éﬂn%lstﬂl‘g %&@”B?Cewlf@ Iy a%ﬁ‘é‘hﬁl“@" 1er
t wo @iid, ADERIVS ipsddicnt) @n e Ble dirtagelinhibaony Ginoahtkofla, compound as

c14a?{58{1§%@‘l‘h ?’kﬁ%ﬁg%& %ﬁé‘g?%x; d -4al kyl -; 25

Het 14 represent a heterocycle sel ected from

pY6r @l doahipoyhd bavingi thefondilagif) wherein said pyrrolidinyl
or piperidinyl are optionally substituted with one or
where possible two 9p/ﬁﬁre substituents sel ected from
Cllal kyl, C3.6cycloakkyl, hydroxy-¢1. 4al kyl -
C14alkyloxyCI4aIny r polyhydroxy L. 4al kyl -; Het 15

represents a heR roc éle selected f phollnyl
pyrrolidinyl, plﬁe or 30 pg' di nyl mhereln
said Het15 is optj y substitutid tsh one or where
possi ble two or ubstituents & cied from

Cial kyl, C3.6cyc$oaPkyI, hydx oxy-i ®al Ryl -,

C1 4a|ky|oxyd 4al kyl or oxy-d -4al kyl -; Het 16
represent a heterocycl epssel ectep~from pyrrolidinyl or

pi peri di nyl wherein Sald pJ—Ietl yi S optionally
substituted with one or mhe?E/ﬁeSS|ble two or nore
substituents 35 selected from Cldal kyl, @

gheiﬁ ?652 48 brkg! ’th B?{Qﬁlﬁé%tl&llyak kagle addition S%}tslall(ld Ithe VO
a - 4a roxy- C - 4al ky
26@§W6§%W1§%¢@%¢%§§%6§78@%@9%¥I% 79 Het'7 represents a
héfen@Z@mbesaﬁiMHted from nmor pholinyl, pyrrolidinyl,

25 p'Ypleelbf’e%éIfﬂé’ —|C3.(9)£1ky1—, -Csgalkenyl-, -C;_7alkyl-CO-NH- optionally substituted with

amino, mono- or di(C; 4alkyl)amino or C,_salkyloxycarbonylamino-,
-Cy.salkyl-oxy-C,salkyl-, -Cysalkyl-NR®-Cy salkyl-,



pi peridinyl wherein said Het'7 is optionally
substituted with one or where possible two or nore

W@ alwstpt4uent s sel ected from Cl a&yl, C3_6cycl oBCKEPZ005/056606

10

15

20

25

30

35

hydr oxy- O 4al kyl -, Cl4al kyl®xyd i al kyl or

pol yhydroxy-GC al kyl-; 5 Het20 and Het 21 each

i dependent |y represent norpholinyl or pyridinyl; Het22
represents piperazinyl or piperidinyl optionally

cach eegoNn I T ek eftoapy PECT Ry s P! 29

decat@@a&ghNHem-mI)et ,0€1.safkiyb - dOnmt -V\EEiaﬁﬂthQaHd.ml-@(JZS
or Heltlgt‘ﬂ-gllﬁé (?PNI‘P61 33&%1—8@85‘1!( l ﬁﬁypﬁg @rsaMFr €

0SSi uBs uent ect ed

hydr oQIyzakB‘ieNﬂchér Ay FC1gkykf 2113H 04, iCgAME |Lc lﬂ%r
Het 23clazant mm@oaammcmsnm@mtw @@mﬁeﬂem C13alkyl-CO-,
rro ) I n li
\%er el ‘r? ’_lfgﬂ&oﬂﬁlg ?6 lng-‘g 8 Ngnlaﬁq S?]l Pl
Wi t h-SRE-@P-Cabalkyd- I}Hésiiebt@wﬂ@ﬂ- nor-alky @&Nﬂc%nﬁlgyl -CO-NH-,
sel ect ednd L QRE:. @@ftfl%kqunHC1Hatﬂed Heil 5 -Hat-321-engige C3BNH-

??E“dwﬁlaﬁ” Bt -4 B0 GF Bt s S eyt~ 17t A
cmmmntaa@oembngdtcc 6+@Lzaﬂi<116 APeCO- € 2alpl-, aﬂd ,Z2

r epr egRNLS - 2B0YNREPI_ASEN! §1er? YLON=CH- or -Cyalkyl-;
'3 e [f’\’k"' Gl 5al ky NRGe% R

ken 5
- C154) WIQ‘KIFQ‘X @@resﬁsfémé{'fﬁct bongy ’6§r plkidn Gy -CO- Craalkyl,
- Cl _6m'% yNRMNHE Galkyl-, -COLNRE} kjf]lethHde% L0-4UGH-, -O-N=CH- or
- Q. 3al kyl r NH- CO- Het 3-,

Hgt4 G534l kyl - cO-NH C1_3al k s

& ronaeseyts 2dieeibond, Q-0 Ci 1-2&1@1)(/:(§@sz(31 salkyl-, NR”,

-Cl. Zﬁaklé‘;(tl 2§IleN|'l=(t(3»NK5Z- -Het*-, -Het**-C| salkyl-, -O-N=CH- or -C;alkyl-;
-Cgl_ NZ'I_T_@a]:)_ %&%_r%sep{:l d%gét%lerlg’ %} él \ 2&,&?11 —@@ l@ﬂ (%galkyl-

CHM«beH €628k -NRﬁetIéet BRe5q Ayl -O-N=CH- or
- CI 5@1@%11?,;:0 NH C1_3al kyl - CO- NH-

gl r@;&s&% hw&& %%%C%%3 %@7}/ - %or R' represents

- Cl . Galaldgoxy GObHEHEE I hrkd, He&pr Eepiketoxtdn pariguladt represents

bond, 0y dr Shaadroyl, alkylo;@o Cl_2al kyl -, -NR
16- CI 2d

T L e T T
- 0}3 fdpré&alhtk Y1y drogenCaprGbr Qﬁnhyﬂn-p,artmNmR @regqitk@yldrogen or Cyano;

%%s%ntshgﬁ‘ﬂoge‘h&lml%a' kyl - or CI 2aJkyI R1

re ent s hal
RQe@qusyp%%ygrog%bg@m%t6@gow tlﬁet %GS@“?L
Aal kgh oxioxy- SbstRted epthdaknst’ bydr.m@@h)xm inpdrocularfR3 represents

or " nat oD o5 Yo BRs K Epncos) oBscos. 180 R

r &S rensessnis hygr@edyen, hal o, C . 6al kyl oxy- or
CR6arksh@ Ry drogath &% il eg HN'tlf-EljfﬂltyZ—; f parfiZla R yépoosynts
hydrogen or Het"*-C) 4alkyl-;

R® and R’ each indepedently represents hydrogen or Cy4alkyl optionally substituted
with phenyl, methylsulfide, hydroxy, thiol, amino, mono- or di(C;4alkyl)-amino-
or imidazoyl; in particular R’ represents hydrogen, C;4alkyl, or Het"?-C)alkyl-;
even more particular R’ represents hydrogen or Het"*-Cqalkyl-;



R6 represents hydrogen; R7 represents hydrogen; 5 R
represents hydrogen or O .4al kyl; R13 represents

wogaegen; R16 and RL18 represent hydrogen, Cl BCR¥EP2005/056606
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Het 17-C -4al kyl -; in parti&llar Rl6 and R 8 represent
hydrogen; R17 and R19 represent hydrogen; 10 L'
represents Cl_8al kyl optionally substituted with one
or where pOSSIb|e tmo or nnre substituents sel ected

fr en .
pgl%;ﬁaw aqa@/r H tly repr@‘f gﬁs@%&yr Cpgﬂliyapwwnaﬂy

nono suhaﬁtu@hd(vﬁt}ﬂhydﬁﬁlyloy O} 4allayioxyo in @urtidBBir B epesdnistydrdgen, or
repres Jﬂ%ﬁ Cl. 8al kyl optionally substituted with one

or vvh &f'epossible two or nore substituents sel ected

f RonrepisesmiA hydregeh et Swalldie, cyano,
pPJWatiﬂ'I{erﬂ:ﬁﬁrKhéberﬁ&ﬁryy&preﬂ&t hydedgbal (KMJaIk)y}{ py ridi nyI
nmono ami 1917 @r
repr &@*ﬂlfg §f”@§£ ti Far ?(yaﬁ%glﬁ n?’e %nliyh one
oR " whnd iR’ pﬂ@bsndgp@dmﬂ)’ r@Premt bydregensCielkah it sdles dtGdalkyl- or
fr on}%g%hg,pg 4all et hyl sul fide, Ccyan(iz i

alodia i
PRyt (@%ﬁaf’&&ﬂ“)@{%ﬁﬁbﬁt&“}% gl uta gAY i’éﬁ |th petnpre
repr enﬂmnmsmmmmnll frany bhengk sldetyll pyridmpk artiylsulfidey hydroxy, thiol,
p1 pe ﬁf}gziomf ! ?anc)2 gy(FS%y%h&%@ r fo®, 1 C)ﬁ rﬂ)ﬂlﬂ:ﬁ}n Yy bl 4alkyloxy-,

oxazo 0Xazo F)er azi (E)r esent s
nor pﬁ@#q lfmxypb‘?%(érﬁlzlf“ﬂ%r oyt ey Oﬁ}‘lyl FmbWPB i nyl ;
Het 4df(epxaﬂ@£)rm1$m¢rpdsrphﬁdazayll pi per azi nyl, piperidinyl

0 iz resgnté El {A}ﬂyl %?tk)'ggl%/ u%%tﬁ%ﬁ Uhe P{égflﬁ:%%osﬁ?ﬂg ’t\?(% or more

yrro
r epr @@@mugntp s%@ﬁealzfrm el enpﬂ ;5@?%. nygﬂfiln.‘/bwﬂmlﬁumq%yhyd&xy, thiol,
azet 'tlﬁézﬁwl,’ cydio, bipdrdypheipl wﬁfaﬁ)mm@mr@m Crxadedyy, |
i SOX
nmor phd l%ﬂ?xyp %gné’z bTmllnoc%%dgy azd 16‘3’70{ gﬂ(g’g?i%rehroamono o
wher él(ﬂl—@a{l}’a aagnﬁzorlmlda@prls onal |y substituted with
Ciﬁ?étpl@ééms Ulﬁgaﬁéﬂ %tﬂ)n arﬂastaa&h oh@lslﬁ gﬁﬁ%élwe =) bﬁ‘ﬁl@ﬂ:lt
a heteraqcycle.s e LT Ol..al razl n
e BT R e S U Dl S e
opt i thiadolyy, eyerys by droxypdienydpohihaleCriedligd-pheirto fydalkyiexy32

and U?La’fﬁyl&%ﬁeﬂyndﬁﬁ%s@’e@mx}yv O:SRcRERYL aRiChBRQCHC! €
sel ect d fer nor p pi pérazi nyl , p| peri di nyl

or p§K r?ﬂme'i%“mA%Bil}pound according to any one
oHet laad iﬁkt b6cH inddpeéndently vepecsarg nzorphedingli pyeidiny 3 5vh@@in said Het'

2006/,pf14 l(féco?%{a'ﬁg 2003 RRBERAE amik8 1c qugH(ypﬁger;;y- 174alkyl'

d
e e SR D L DR LR LY CoATK

pr ol bf gh@bicidonylsd patisulatidh’ asl Hdthero sxbgndaitly, represent
rest ngqsh }:;\nd cancer. 5 20. A pharnmaceuti cal
SItrgn

tonprising a pharmaceutical |y accept abl
c éﬁet iaad Hegrpach indepsadenlis ropreserdi hetprocyels selpqteirom @yrrohdmyl 2-

Ki naperrdintindiiyt, @hiio RaDUBSquadolifly Ic QP8 dPsdus linyl, piperazinyl or
piperidinyl wherein said Het’ and Het are optionally substituted with one or
where possible two or more hydroxy or Het**-carbonyl- substituents; in particular
Het® and Het* each independently represent a heterocycle selected from
pyrrolidinyl, 2-pyrrolidinonyl, quinolinyl, isoquinolinyl, decahydroquinolinyl,
piperazinyl or piperidinyl wherein said Het® and Het” are optionally substituted

with one or where possible two or more hydroxy substituents;



described in any one of the clains 16 to 17. 21. A
process for preparing a conpound as clained in clains

WQ 2006/06141E0onprising 10 a) amnating in a firsPCEERWOH056606
2,4 or 4,6-di-1 or di-C-pyBinmdine (I1) with an
appropriate aniline of formula (111) to yield the
ani i nopyrimdine of general formula (IV), b) further
substituting said anilinopyrinidine with a further

ani |
bP Isl(llgﬁ gnpd? ﬁeet)g ge?}cﬁ ?Aeaerﬁio %t 1f€p¥eo Itthen?\/?%ﬂ: ge@ec'ié?ﬁrom Eyrrohdmyl 2-
depr ot gatdlidmoaylgdpipéragjnglion 9me@dlpy]ow,lpe(g@g szpﬁ éle& s 6 JEe

of Xt he, ﬁk‘ﬁﬁ?}nstubktﬁﬂt%ﬁ‘wnﬁ%ne 014whéife Gssfﬁ'le)@\x)o dcimor¢ hdroxy
X - N ~} Substitution s
YlSSluFﬂtNFnsRSHNR+H2N~~4R2 c, I R(III) (1

S(DLVHetg \é(ﬁ(% Hé kichRideNerdently reBresertt iatheteagpicle yelacped from pyrrolidinyl, 2-
pr ot ect i.on

d osur %yrth%mﬁsRé\ %QR%&?;I%r /p?pen?ﬁ:l%r \;'héré%ﬂ s%ld@et@nﬂ gietl alr—fN

NH HNoptinalkypubstityted wiky ong or whege PPSs tvx(o\ﬂr)mor;%y(f(
|ntern§$ e@s;of formula (M) 20 RA R R2 Y --P2 RS

20 o@xb g&%&@ ! %%fﬁggﬁ%g?%é%%%sexg%%téocﬂlé MektedBom pytrolidinyl,

1phar mappulyk atetijing Seprrabitisonyainaresnyd ar pigerigiey! pjgrein said Het’
st er eog e8] Mptio‘ﬁﬂirgﬁidbaltﬁt@ﬂ W¥Gth onb er @bére podsibletiwo dPimore

ﬁ;grgiyggggﬁhgs gﬁﬁgig%g¥ represent hydr oxy, hal o,

Het'! represent a heterocycle selected ty tom pyrrolidinyl or piperidinyl wherein said
Het!! is optionally substituted with one or where possible two or more substituents

15 selected from Cualkyl, Cs¢cycloalkyl, hydroxy-Ci.4allkyl-, C4alkyloxyCi4alkyl
or polyhydroxy-Cj4alkyl-;

Het'? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'? is optionally substituted with one or where possible
two or more substituents selected from Cj4alkyl, Cs.¢cycloalkyl,

20 hydroxy-Cjsallkyl-, C14alkyloxyCjalkyl or polyhydroxy-Cialkyl-;

Het'® represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
pyrrolidinyl or piperidinyl are optionally substituted with one or where possible
two or more substituents selected from C;4alkyl, Cs.scycloalkyl,
hydroxy-Ci.4alkyl-, C14alkyloxyCialkyl or polyhydroxy-Ci4alkyl-;

25 Het" represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
pyrrolidinyl or piperidinyl are optionally substituted with one or where possible
two or more substituents selected from C;4alkyl, Cscycloalkyl,
hydroxy-Cisalkyl-, C4alkyloxyCiaalkyl or polyhydroxy-Cy4alkyl-;

Het'® represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or

30 piperidinyl wherein said Het'? is optionally substituted with one or where possible
two or more substituents selected from Ciualkyl, Cs.scycloalkyl,

hydroxy-C,4alkyl-, Cy4alkyloxyCjalkyl or polyhydroxy-Cialkyl-;

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

Het!® is optionally substituted with one or where possible two or more substituents

35 selected from Cy4alkyl, Cs¢cycloalkyl, hydroxy-Cialkyl-, Ci4alkyloxyC, 4alkyl

or polyhydroxy-Ci4alkyl-;



, amno or -NHR29; 5 Y1 and Y2 each independently
represent Cl.7al kyl, C3.7al kenyl, Het27, Het28-CO

W6iee08961315 5al kyl , L2-NH, L'-NH CO L3-CO L3- GE'NEP2005/056606
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CO Cl1_6al kyl, NH CO CL.3al®yl, d _3al kyl-NR"'-CH2, or
CH2-CO- NHCl 3al kyl ; in particular Yland Y2 each

i ndependently represent Cl1_7al kyl, C3_7al kenyl, Het27,

Het 28-CO, L1-NH, CO-Cl . 3al kyI a _3al kyl -NR"- CH2 or

CH2- NH- Cl aI k re 10

RSk e TR maRuB Ry Haf o pperainy o
Het 2PipetiihP8vIE@Rin sdid HM, is Opti@lall sutistitufed with one or where possible

d 3%(5(311 m(l)\fg s%&ﬁgle% s&%e%rﬁ"d' S;cl atﬁ:‘gcloff%

represents a direct
CO- Cydrarsk(F14aliyyike 61-elkyhgykyalkyl e@qlﬁlyih;oxy-cmlkyl-
El%lei_zg aIOﬁ gaAl e}é%ﬂ gelﬁahdiéﬁllyzaﬁﬂéseht mk@hbllﬁgzﬂ esgyridinyd di r ect
NH” s b ek g Bl yon it o
Cl . 2bydkgxy; R1 represents hydrogen, halo, Cl.6alkyl oxy
OC:;HeA@fl] 1&@1&3’4' Xy 1d§1§{4ﬂ§éﬂtly%1?€sei‘y;u (}h‘rdﬁﬂﬁlyl @écah?ldroqumohnyl or

a r epr.esen
IS T SR T S
hydr pgsiblaomwolvainwre mSmtepﬁemo:test fropalhysgey, Hatif-carbonyl- or
Cl . 6@ Ww pRficGHhr ﬁalﬁkzamW‘* §é&ﬁ%$ﬁde}aéﬁd@fi’tl ebféséﬂ@b%r&fdlnyl

Cl 4 epr esen
LT N R N
r e p r asbetituted ywdthome oy whkrepabsdylt tvor ortdedre :Wbs@tutnté adléopéd from

25 dr@)gpl Q%F ch i ndependently represent hydr ogen
L' ets 8al kyl opt|onall¥subst|tutedvv|

P H@hyﬁnd Heit wyﬂs@fimea@fnt MTREEseRt 2 hreresyeleapiksed Hpmpperpholinyl,

cyangyrrqtidinghad giptritiabyy | phenyl, CL al kyl oxy, pyridinyl,
i m dazolyl or C3_6cycloal kyl; in particular L'

represents Cl-8al kyl opti onal | substituted with

phény| A qespRyirdageerding 1o plpe b yhereif ol . ani no, rnono- or

3¢ dihd & &@Iekdﬁlts)NHm ne or im dazoyl L2 represents
8alek%11t% a_‘géé{ll?y - -& 9a lélrkl)y ti éu (\::ﬁgrla palj% y yano,

pol yk@m@@wamc@ppqamwyl- @mwu@w pralkmmmw-

i m dazghil1-00- }ﬁz%“’fisrym@a@hlk LNHLGO R esent s Cl - 8al kyl

ronodi ChsIFLE ﬁ!ﬁ‘r‘iw% (BRRYy T DAGE! NifRo-L v

pol yrfaLzamyl-@@+w4 Ky 1Ty laNKyC @ty -NEBYEQ- i ray]-, -Czalkyl-

sl syttt
oxaz by 1o ol'91 52 {'_Eé ]ﬂé (Si ]%Q}]féa 1\lrl:gfpgrt i cul)/ar

Het ' -Clrsemy}eNRHt-@O{ﬁmzﬂhyﬂNHy -Cosallyil-pBE-60-Het' - C@noe i n

partl(guld?glb@tH 2Nt s nmor phol i nyl ; Het2
resen oI i trg 9 "oxazol yl |soxazol
»CHI

pi é‘f’lﬁ%ﬁeﬁtﬁ 2] dlrpﬁ bﬁgc} %ﬂa]ﬁ@]{,ZCO -Cialkyl-, -I\}/Ilim—C?_ga]kyl-,

-CO-NR""-, Het”-Cjzalkyl- or Cy.alkyl;

x? represents a direct bond, O, -O-Cj.alkyl-, -CO-C;.zalkyl-, -NRIS-Cl-za]kyl-,
-CO-NR"-, Het**-Czalkyl- or Cy.alkyl;

R! represents hydrogen, halo, C;.galkyloxy- or Ci¢alkyloxy- substituted with Het' or
Cj4alkyloxy-;

R? represents hydrogen or halo;

R’ represents hydrogen or cyano;

R* represents hydrogen or halo;



5 represents norpholinyl or piperazinyl; nore in
particul ar Het2 represents norpholinyl; Het22

wWo epoosent s a heterocycl e sel ected from nor phoPCHEP2005/056606
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pi perazinyl or piperidinyl18wherein said Het22 is
optionally substituted with d -4al kyl; Het23 and Het 24
each independently represent a heterocycle sel ected
frompyrrolidinyl, 10 piperazinyl or piperidinyl,

S Sk B LA 3 SPUASHRL L SIS 0 o

indeﬁeﬁﬁllesﬂo)t}y, represent a heterocycle selected from

ééeﬂﬁ)élh dro éﬂ'rol idinyl, --pyrrolidinonyl,
qU|n I ny qU|noI|nyI decahydr oqui nol i nyl ,

lepé‘?P&%eﬁt;?illy‘élng%i peri dinyl wherein said Het27 and
I—m‘?l&g@g@mm@gaﬁlofm@u@at ituted 15 with one or where

pPos3s re substituents sel ected from
%3 regresentt%ﬁ'dg(% Ca

rbonyl -, Cl-4alk dr oxy 8
ale yamd B rqpestsprhpaIfiogsn. Ci«alg! loy Het' vamaﬂwis i R,actlloa}ar Retad R

and %gntq;ygmgaph i ndependently sel ected from
lph azinyl or pyrrolidinyl; nmore in
ng% ‘i‘“&# pﬁéf“@‘}‘egﬁ? 8%t 29 are each i ndependent !y
sél eepresentt Corallpil ppticm]in ubsttutedyryithodniedi mpbre pREitiie t&Bor more

repr ?lfb%ﬁﬁﬁnt@ sHEL&S B&Y hcﬁlyiS %e%%lls%ﬁiéer %Wo%@iobmglkyl—phenyl-
pyrro I?s,rroll % era2|n¥ [ oalkol.
pi per fut O%@F@ﬂ L.amqmg- Pfe P]§ BITYRES [yecycioalkyls

s B sdpirdstiiite € yalityh opmrmaby swblsigtuted yathsine loe whewe possiti®tve or more

subs y )
hydr %é(bt; Fea@t]lt Bﬁefn?fﬁ’ma{t%s{ ﬂgé c;g&él &}Joh%laloCmalkyl phenyl
part i @maél?y oquewshrwé 180000 0% @iﬁlﬂﬁl&wﬁﬂ% of Pwvcloalkyl

PILP edpaestity O gilkyp ypticakily bubglitutedovith dng op avhtie pussitile B%o or more

R AR, o

RS RE qv%pwdxyl EBoHRy FGy Halk)d 13N11N RBCragp¢lpalkdp
t bRt ﬁbﬁﬁﬁﬁ@&hﬁ Icinky omﬁgfp?ﬁﬁhﬁ)lﬁdﬁl@pdﬁ%lml ts and V&) he
eocne ca mer.i or ns t her.eo erein
B R e S N STt ek
i Bt peprerentsingorpladingk piperazingh, pwetiding ey pmqhdwl,kyl
C@Ie?@%ﬁé@iéﬁ{s’mo ?1 bﬁf)@ﬁékmy%@éﬁdlﬂyﬁ)@;pﬁn@dl s lt k%" ! ed
a en |tute
Ef T '\»§ e
s #leeC tepebséutopiperanintyopiperidinyl, mrroliilipgl er4attidinylani no,

) d ; | f onyl
?:?@225 ié);;lke‘s ﬁf%lglpﬁonpﬁ Qpxasly 156;@26@1 i mlmsul SSP%/O

al k
aE CEPTSS TT e ERTOIRs 1A P B VDseH sud Het' i
I ndepptivahelty bubstitefed edthr® «kylsal kyl - O C1_5al kyl ,

Het” and Het™ each independently represent a heterocycle selected from pyrrolidinyl,
?* and Het™ each independent! h le selected fi lidinyl
piperaziny! or piperidinyl wherein said Het? or Het* are optionally substituted
with Het**-carbonyl;

Het*? and Het™ each independently represent a heterocycle selected from morpholinyl,

piperazinyl, piperidinyl or pyrrolidinyl.

18. A compound according to any one of claims 16 to 17 for use as a medicine.



Cl 5al kyl -NR 30- C1_5al kyl, C . 2al kyl - CO- Het 10, Het 23,
CR$RO or O Cl_2alkyl with the oxygen atom attached to

wWo oyl ring; 10 R represents hydrogen, CcRERBP2005/056606
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20

hal o, hydroxy, fornyl, C.&Hl koxy-, Cl.6alkyl -

hal o- phenyl - car bonyl am no-, Het20, Cl1_6al koxy-

substituted with halo, Het' or C,,al kyl oxy-, or R

represents Cl.6al kyl substituted with one or where

pQ§S iRE 8 d Mn&ﬁn@@dc@rcﬁr%%%h? BENS188 €6 4LV infhOMhnutacture of
hydr oxy, or 15 R2 represents hydrogen

cyane meﬁ@tament[fylotrqgﬁyg hyry:a prokifeeat v slipprders such as atheroscierosm

C , al rd | -, C1, al kyl carbonyl -

am ngééép@on@ﬁ ?S{T‘I%no- or di(d 4al kyl )am' nocar bonyl -

Cl. 4al kyl -, C2_6al kynyl -, C3. 6cycl oal kyl oxy-,

am nosul fonyl, nono-or di (C1, al kyl ) ani nosul fonyl ,

C20.44l p&gﬁwbﬁticdlecomp@&iﬁam kethpriirfecaqphdemaceyticallk g¢ospiable garrier

or Clafal X@¥Y ingrednfan AR &HaSe ANBIAYAhouktYFRQompound as

nltro C1- 4al ky I 03. % 4alg¥ }jubstltuted with one or

nor e %S%]%qdﬂ{lﬂ’é‘h?@ im0 -hal 0, Claal kyl oxy-,

am no-, nono-or di(d, al kyl)am no-,

C%fﬂk@fgcegwof g&gérm Ao {m as &t bERY 504 %o BYh9eR,

cyano, car
a, aﬁ)@mlg%y)@ag bng ep a@4 4(5|4k%; ﬁlg,pyrlmldlne (II) with an
am n@gAsHRMRYdniline 90 fmola (25) tdly(e(m thalakiihg@mintidiaa pbgenytal |
C1, agk%l I _6al kynyl -, C3. 6cycl oal kyl oxy-,

amn ?6 , mono-or di (Cl. 4al kyl ) am nosul fonyl ,

Cl, abXiartberi Sﬂb&y@ung@a_ldambyp@wmléw stéth achartlr eyiline, P geaeral

0 r %r&ﬁia"{‘)”ﬂb‘proﬁae ﬂﬂﬁﬁﬁﬁlﬁﬁe%ylﬂﬂrﬂﬂlﬁ&ﬁff foﬁ)&(ﬂd‘@y I),had o,

h aI OC pcﬁ:gmefctlg?rglormcg?ﬁuﬁeoplxw%st%ico Pef(%resent invention.
substituted with halo, Het2 or C, aI kyI oxy- or R5

repr esent s d. 6al kyl subst | tPut o ﬂ one_or where
possi fit'e t WoPek, APOLE tbs |tuents ellect edpz\fyg@ﬁn\//\/

hydrgxyN Het, 19 or halb; & Reueacﬁ i ndepeden \
re@rlﬁé‘%ﬂﬁas hydr 6'@&%6?‘ Cl4al kyl t\ll onal |y subE I|,%\ted
with pheﬁI , i ndol yfn) nmet hyl sul f)/ h dr xy, thi@dp,
hydr oxyphenyl , 35 d - 4al kyl oxyB enyl , a ngm@lfuh@nyl
hydroxycarbonyl am no, nono- or di (G ,aykyl)-am ne-,
i m dazoyl, cyano, polyhal oG, al kyl phen

Cl -1al kyl oxy, pyc+reinyl, g%b gll‘l’rﬁ)al K3/ 0R4g\u]an|Yd”n‘°o
WD 2006/ 0614Q55/Ff{!T 0R5/ G58606° "85 @(»e@@nts
hydrogen, C -T@l Ry +jét 11, TerI2- cx

phenyl - C . dalg p b or nono-

di (C1. 4al kyl )aHN >ChH4al kyl - car ben/yi V\,héyeﬂ, n said R30
is optionally SN i t Bed wi t h hydroxy,géan n6/D nono-
or di (G 4al kyl )aﬂ‘h no, Byrl m di nyl or Clial kyl oxy; 5
R33 represents hydrogen, Cl jalkyl, Hetl1l4 or Cl alkyl
substituted with one or where possible two or nore

S stl ydr oxy, am no, nono- or
7 Clda E&F%ﬁﬁh%%%%{?wltbt 15 or Cl1_2al kyl oxy;

2
'T:‘{\‘ R1/R\l /YZ/PZ
== 5
SR \\l X}



Het1 represents a heterocycle selected from
pi peri di nyl, norpholinyl, piperazinyl, furanyl,

W@ 0apel4ys , di oxol anyl, thiazolyl, oxazolyl, PCT/EP2005/056606
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i m dazol yl, isoxazolyl, 1018xadi azolyl, pyridinyl or
pyrrolidinyl wherein said Het' is optionally
substituted w t h am no, CI. 4a1ky| , hydroxy-G, al kyl -,

phenyl , phenyl - , al kyl - , al kyl - oxy-C, -4al kyl -
o T A B MR

mor pH@If@OIfi,W ergif perazinyl, furanyl, pyrazolyl,

dipoxad P{‘éﬁ'ch iddapenaattlyl repr@@éﬁil@chféxy, hdlb d@'aﬂixydza,rbon I-, halocarbonyl-
I soxazol exadi azol yl, pyridinyl or pyrro |d|nyl

wher e’f‘lﬁ"éé’ffa 2 is optionally substituted i th

andirod Y@taqhah&qpbndehﬂrﬂrepmermﬁlMdeyCzr salkohdnkfet’’, Het*-CO,

glh?g ag ®c HQ‘-NELM|L3;X?% Clcdalii d:o CTRARsL, OF
O e R o S A o 8 et

2- py ihaildi b daom;ddepepdqmllyazprespht Comlkyl, 0 rdlkkingl Hetth éfee1CO,
sal ARG 3. A0 QAL SO HGE- SO NS 1%;1 WEh6re

20 poss] st i tuents sel ec 28
hydr gsicu mq@}qupent Yi 91@}1, 36;( §ac 1nd&a13nr@yptly @present Het? Het -CO,

pol y Y- r>q0-Cl s, kwaalkyllrm"-dﬂmmwzsceommm@aueylpcym e
Hgl %%@trgsent a 1re<pt¥1r (9 ld ugr% z%lﬂ%%lé gb\?ﬁ%ébﬁ}eﬂ W‘ %I ncllkﬁl d
possCBI-Y V\Hebrcma Loubstaleilent s  sel ect ed f r om c1

. & Kyﬂreseﬁﬁa@@rmlb@ad by l-o- mdlkspmoccoatl JKyt, NR-C, alkyl,

, al kyl o 0 hydr oxy- aIkyI Het'12
repr Qeﬁ# aH% éﬁﬁ’g‘}’gl éhégé\(ﬂgg’t ed from mor phol i nyl
PR repiréseiits Wdrogﬂnpbalaﬂmykyloxy ot pelkiy oix yibstitueadaith Hetf dr

Het 12, i ARty onal |y substituted with one or where

possi bl e re substituents selected from
Bty g

R ESPFRS gl kyl, hydroxy-C, 4al | kyl -
CRsfﬁxﬂjrésyhnshy@dzg@Idrycyarmr poI yhydr oxy- Cl1. 4al kyl -; 30

I—I@{@}%Drgsg ?&Béen%rlﬂgltoer ocycl e selected from
di wh lidinyl
e e i
vvher €, plisdébt e two or nore substituents selected from
| kyl -
cfa’{é%em %d&%"ﬁ Myl"l{yﬂn bl 2N retas
805 ol sk imperdbpicioalesat axqreé’pﬁfycmﬂl%bw{mt gl
pR_r‘?zﬁidlIdP gaﬂh 1nd&p§lﬁléﬁtly Rylesedt hydibggat peri di nyl wherein
i Q i
pi‘s gepBerser:llt 118)?%{%8%% 1% yutl)gt;ﬁgfeh Wi Sp%g e)W ﬁlﬁh@qﬁﬁgg m\/gﬁg
4éi(ﬁwaky@@nmwaaalmwhaloch%%wnﬂt Cadallgyloxy, moridinyl,
28'()2}&{11@2{2\6 10§U§ E’l@%lO XY dpraabiy Cr. galk\ﬁpoptlonally
B e b SRaRoE ARy, ol el wifeFeq
fronﬁ;ﬁCp@ﬂqy@ramth or imdagbid!| i nyl , pi perazinyl, furanyl,
pjg’jz Q%JSXII)IHS | Soxggtgl?ﬁlall EJEhl"i‘tﬁ%ldeh [Qféﬁ‘}zl%é‘thylsulﬁde mono-or
pyrr ?maﬁv i GGl yg*y‘ﬂgw@%t?vhenﬁe% rlip, okiding,

opt i mﬂh:kqtylsmﬁstdyblualkyﬂ wi th ami no, Cl1. 4al kyl,

h?e&ﬁ‘é’se& éalalﬁ%sjl oPtl&Qﬁ?wbsmﬁteg%%yﬂh 1%71 E}%; Zilgdlﬁcg mono or

am né(%@ﬂﬁ@ﬁ%ﬂo’ cyape POYARIQC H@é@lpl@aﬂhcm ey
r epr es@atcsSylar et@ealkek e sel ected from pi peri di nyI



nmor phol i nyl, piperazinyl, furanyl, pyrazolyl,
di oxol anyl, thiazolyl, oxazolyl, imdazolyl,

WO 2edsBlly| , oxadi azol yl, pyridinyl or pyrroliBCTHEP2005/056606
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wherein said Het20 or 10 H&321 is optionally
substituted with am no, Cl4al kyl, hydroxy-di al kyl -
phenyl , phenyl - Cl -4al kyl -, d - 4al kyl - oxy- Cl - 4al kyI -
nono- or di (G 4al kyI )am no- or am no- car bonyl Het 22

resents a he ycle el ect fram m)r oI|n
s R R R
Het Zﬁeplmemtpmomimllhx/l os plpstazinyl; ad)rwntﬂarttmblr bict whpeesents
possr.,.]gh;h tvvo or nore substituents selected fromCl
al k 6cc|oalk| roxyO|aIkI- C1
4516 WH?(%S%‘FR‘% mési{ Omﬁym wejylcar Papwmyl ip@pnigular Het’
repr @melﬁs foliotinyl @y plperasial & adopslinf paafoupy Hed lrépdésonts ,

2-py gﬂ uﬁonyl qui nolinyl, isoquinolinyl,
deca&%1r ro hol i nyl , p| perazinyl or piperidi nyI

witkst erqpreesqn@la heierpgycly selaspedifiomninpyphe limd s nipsrezsey! wi pinetisieyl
or V\/a«ﬁé&ln&@ﬁismweis& nflly gaagtﬁut%wMﬂalaluﬁﬁyls 20 sel ected

t22-
P R e e R PO R el R et
r epr pipentisylkoripatesidiyl; oiheregedagtilest dnd dlet’ ntsrqphoﬂlallwhbstltuted
pyr rg,llthcﬁe{?yjcarbgﬁ er azinyl or piperidinyl wherein said

ot| I stituted with one or
Bk it o paasn et Sep B e Bed Rmmomhotinyl
Cl4abk1yd>hduﬁ38, Soyolidabkyl) quiBinkly ilogquiyelGld,4katdhyliroquinolinyl,
Cl- 43| 3'(%3&&?’(5‘]1) Iﬁérﬁm'ie BergfﬁlsX ‘mﬁ{ﬁl k2 ?‘/%rg %i)tlonall}z F]ubsntuted

prov ter |ateo arnmu
t han With one or where possible two or more substltuents selected from hydroxy,

2- [ [ Bieft-erbodyo phientiysl )I@zﬂmsﬂclé}allaylr onpalyyyitdxgd: nalkylBenZ
oi C ggllt gul%%ﬁgﬂélﬁﬁ gi 2§1reré§ nc?e‘fl Eé%é?&i £ Gl ht%ﬁn;ls

wher eac e en r es
hydr Bigraziny) & pyHphdiay maresa mmmulahHPto c@fitﬁﬁﬁy pre eachani no
or Nhﬁ%&ndéﬂtlyadaréct\éa feacHpiraden @ﬂﬁﬁfdl{dynyn epr esent

%c a}eg%ﬁ(nts%g h%?arloéy F{se}ecﬁé&“ H_Eo%)}molmy p‘yrroHih}I/\llw
CHe- chmn@nyt; am%galzmy pripgpidinybwherein seiidriiast isntignally,
- O Clutdadutedl withEae o@herk. pdaditly bwo Hith&re Glbstittleky kelectdPfrom

hyd'r\lgl{ﬁ(gﬁxyHﬁ“léF%ky%?'%éod‘ly @lﬁ%‘%yl- St b aislonyigal P! R P e Rlar

subsHetlissdeoted frotdamnorplenliny Chipembkiny ] @npyrroiding0061e(6 partiSular
PCT/ 5204 @éﬁqgﬁlec%?roﬂlpéﬁﬂﬁﬁﬁﬁ%ﬁolmf 10gen or

hal o; R3 represents hydrogen or” cyano; 4 represents
hydrogen or halo; R5 represents hydrogen, hal o,
C:L3.6Ahli:ytém>eylia@rof(fﬂmﬁézl({\glﬂl)oxy substituted with Het2 or

5 d .4al kyloxy; R 1 represents hydrogen or Cl4al kyl

or Het' 7_Cl4al kyl; R162and R1§Q4each I ndependent |y
represent hydrogen, IkyIR5 | Het}QO@l 4ai kyl ;  R17

and R19 each |ndependem|t \pr&e hydr ogen;
// q\(

X3
| NH
R33HN <
/V
R® (VID)

the pharmaceutically acceptable addition salts and the stereochemically isomeric forms

thereof, wherein



L' represents Cl_8al kyl optionally substituted wth
phenyl , nethyl sul fide, nono-or 10 di (d 4al kyl ) am no,

W@ geaos14pd1 yhal oG al kyl phenyl, Cl4al kyl oxy, pRE€T/EPIMH/N56606
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i m dazol yl or C3_6cycl oal k¥84;, L2 represents Cl1_8al kyl
optionally substituted with phenyl, nethylsulfide,
nmono-or di (G -4al kyl )am no, cyano,
poI yhaI oG - 4al kyl phenyl Cl 4al kyl oxy, pyridinyl,
ar , C3. cl oal k 15 L3 rep

oR 68 Ry Factigpecirierly shfesiteisinttl SR HER o lkeny,
met h @b salityinlytl evherronmidols 7atkiyl, Cksalldniyy ICs aatkyny] areatienally
p0| yg\ﬁ)'sﬁt%ed% 1_@3{4 Wi‘ﬁﬂe ;o@lﬁl@ by 1)1'0&381’6 sRYEihRhR%klected from

i mdazo represents
nmor pﬁmmnwno-d&ﬂ@ﬂ W@&@aalawﬁu L pi per azi nyl ;
Het ZmQMQM@H@IanhnﬂsuMyl @xalkokyifide, |csga<1ﬁ3zlai1£dx1depr

g Ie |p 2 C fa%a Julfogﬁgm Ezgall%@{y%gr%%e}ﬁarﬁ‘m peterocycle

azinyl or piperidinyl

wher ei X3 andi ¥ qaek z@epesld@}sbf réprawnstaaByt Prrsabyhi t h

a - 4al lavikyl- Niéw%aam (Hezhﬁ’(sh eadiet! nHeFe ORER drYO-C salkyl with the
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oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het” is optionally substituted
with amino, C4alkyl, hydroxy-C;4alkyl-, phenyl, phenyl-C; salkyl-,
Ci4alkyl-oxy-C; 4alkyl- mono- or di(Ci4alkyl)amino- or amino-carbonyl-;

Het'? represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl
or piperidinyl wherein said Het'® is optionally substituted with one or where
possible two or more substituents selected from hydroxy, Ci4alkyl,
hydroxy-Ci4alkyl- or polyhydroxy-Ci.salkyl-;

Het'! represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het!! is optionally substituted with one or where possible two or more substituents
selected from C;4alkyl, Cs¢cycloalkyl, hydroxy-Cj4allkyl-, C;4alkyloxyC;4alkyl
or polyhydroxy-C4alkyl-;

Het" represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidiny] wherein said Het'? is optionally substituted with one or where possible
two or more substituents selected from C, salkyl, Cs.scycloalkyl,
hydroxy-C;4allkyl-, C;4alkyloxyC;.salkyl or polyhydroxy-C;4alkyl-;

Het' represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
pyrrolidinyl or piperazinyl are optionally substituted with one or where possible
two or more substituents selected from C;alkyl, Cs¢cycloalkyl,
hydroxy-C;4alkyl-, Ci4alkyloxyC;4alkyl or polyhydroxy-C;4alkyl-;

Het" represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'” is optionally substituted with one or where possible
two or more substituents selected from C;alkyl, Cs¢cycloalkyl,
hydroxy-Ciualkyl-, Ci4alkyloxyCisalkyl or polyhydroxy-Ci4alkyl-;



WO 2006/061415 PCT/EP2005/056606

10

15

20

25

30

35

186

Het'® and Het'® each independently represents a heterocycle selected from piperidinyl,
morpholinyl, piperazinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het'® or
Het'® is optionally substituted with amino, C;alkyl, hydroxy-C;4alkyl-, phenyl,
phenyl-C; 4alkyl-,C; salkyl-oxy-Ci.4alkyl- mono- or di(C;4alkyl)amino- or amino-
carbonyl-;

Het® and Het*' each independently represents a heterocycle selected from piperidinyl,
morpholinyl, piperazinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het*® or
Het?' is optionally substituted with amino, C;.salkyl, hydroxy-C;4alkyl-, phenyl,
phenyl-C;.4alkyl-,Calkyl-oxy-C;4alkyl- mono- or di(C,4alkyl)amino- or amino-
carbonyl-;

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

Het* represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinonyl, quinolinyl,
isoquinolinyl, decahydroquinolinyl, piperazinyl or piperidinyl wherein said Het*
is optionally substituted with one or where possible two or more substituents
selected from hydroxy, Het*, Het**-carbonyl, C;4alkyl, hydroxy-C)alkyl- or
polyhydroxy-C; 4alkyl-; and

Het? represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het* is optionally substituted with one or where possible
two or more substituents selected from C;4alkyl, Cs.scycloalkyl,
hydroxy-Cj4alkyl-, Ci4alkyloxyC,4alkyl or polyhydroxy-C,4alkyl-;

provided said intermediate of formula (VII) is other than

2-[[2-[(3-aminophenyl)amino]-4-pyrimidinyl]Jamino]-Benzoic acid.

24. The intermediates according to claims 23 wherein;

P, and P; each independently represent hydroxy, halo, hydroxycarbonyl-, halocarbonyl-
, amino or ~NHR?;

Y and Y, each independently represent C,.7alkyl, Cssalkenyl, Het”’, Het®®-CO,
L'-NH, CO-Csalkyl, C;salkyl-NR"'-CH, or CH,-CO-NH-C} salkyl;

X? represents a direct bond, O, -O-Cy.,alkyl, CO, CO-C.alkyl, NR'.-C| alkyl,
CO-NR'S, Het*-Cyalkyl, or Cy,alkyl;

R! represents hydrogen, halo, C;salkyloxy or C;salkyloxy substituted with Het' or
Ci4alkyloxy;
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R? represents hydrogen or halo;

R’ represents hydrogen or cyano;

R* represents hydrogen or halo;

R’ represents hydrogen, halo, Cysalkyloxy or Ci¢alkyloxy substituted with Het® or
Ci4alkyloxy;

R!! represents hydrogen or C;4alkyl or Het'"-Cy4alkyl;

R!6 and R'® each independently represent hydrogen, C;4alkyl or Het”-CMa]kyl;

R!7 and R" each independently represent hydrogen;

L' represents C;salkyl optionally substituted with phenyl, methylsulfide, mono-or
di(C,4alkyl)amino, cyano, polyhaloCjalkylphenyl, C;salkyloxy, pyridinyl,
imidazolyl or Cs¢cycloalkyl;

L2 represents C.salkyl optionally substituted with phenyl, methylsulfide, mono-or
di(C; salkyl)amino, cyano, polyhaloC;4alkylphenyl, C;.salkyloxy, pyridinyl,
imidazolyl or Cs.¢cycloalkyl;

L?® represents C;.salkyl optionally substituted with phenyl, methylsulfide, mono-or
di(C,4alkyl)amino, cyano, polyhaloC,4alkylphenyl, C;.salkyloxy, pyridinyl,
imidazolyl or Cs.¢cycloalkyl;

Het' represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl;

Het” represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl;

Het** represents a heterocycle selected from morpholinyl, piperazinyl or piperidinyl
wherein said Het? is optionally substituted with C;4alkyl;

Het®® and Het** each independently represent a heterocycle selected from pyrrolidinyl,
piperazinyl or piperidinyl, wherein said Het* and Het* is optionally substituted
with Het**-carbonyl;

Het?” and Het® each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, --pyrrolidinonyl, quinolinyl, isoquinolinyl, decahydroquinolinyl,
piperazinyl or piperidinyl wherein said Het”’ and Het* are optionally substituted
with one or where possible two or more substituents selected from hydroxy,
Het**-carbonyl-, Cj4alkyl, hydroxy-C; 4alkyl- or polyhydroxy-C;4alkyl-;

Het?® represents a heterocycle selected from morpholinyl, pyrrolidinyl, 2-
pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het®® is optionally
substituted with one or where possible two or more substituents selected from

hydroxy, C;4alkyl, hydroxy-C;4alkyl- or polyhydroxy-C;4alkyl-.

25. The intermediates according to claims 23 wherein;



WO 2006/061415 PCT/EP2005/056606

10

15

20

25

30

26.

188

X3 and X4 each independently represent a direct bond, Cj.;alkyl, Csalkenyl,
C1.5alky1-NR3 °—C1_5alkyl, Het?®, CR®R® or O-Cj.palkyl with the oxygen atom
attached to the phenyl ring;

R! represents hydrogen, halo, Cy.salkyloxy-, or Cyalkyloxy substituted with Het'
or Ci4alkyloxy;

R? represents hydrogen of halo;

R? represents hydrogen, cyano or nitro; in particular hydrogen or cyano;

R* represents hydrogen or halo;

R’ represents hydrogen, halo, Cj.salkyloxy-, or C;salkyloxy substituted with Het?
or Cisalkyloxy;

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

R represents hydrogen, C;4alkyl or Het'*-C) alkyl,

R*? represents hydrogen, Cy4alkyl or Het"’-C, alkyl;

Het' represents morpholinyl;

Het” represents morpholinyl;

Het'? represents pyrrolidinyl or piperazinyl wherein said Het'? is optionally
substituted with one or where possible two or more substituents selected from
Ci4alkyl, Cs¢cycloalkyl, hydroxy-C4allkyl-, Ci4alkyloxyCi.4alkyl or
polyhydroxy-Cj4alkyl-; in particular Het'? represents pyrrolidinyl or
piperazinyl;

Het'® represents pyrrolidinyl or piperazinyl wherein said Het'” is optionally
substituted with one or where possible two or more substituents selected from
Ci4alkyl, Cs6cycloalkyl, hydroxy-C,allkyl-, C;4alkyloxyC;.salkyl or
polyhydroxy-Ci 4alkyl-; in particular Het'® represents pyrrolidinyl or
piperazinyl; and

Het® represents a heterocycle selected from pyrrolidinyl, decahydroquinolinyl or
pyridinyl wherein said Het™ is optionally substituted with one or where
possible two or more substituents selected from hydroxy or Ci4alkyl.

Use of an intermediate according to any one of claims 22 to 25 in the synthesis of

a compound of formula (I).



