PYRI DO - AND PYRI M DOPYRI M DI NE DERI VATI VES AS ANTI -
PROLI FERATI VE AGENTS This invention relates to
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found to possess antiproliferative activity, such as
anti-cancer activity and are accordingly useful in

nmet hods of svrest-nemd rekitivertrmeny DeErrvwetviaedy, for
exanple in the manufacture of nedi canents for use in
hyper proliferat Ay NI SKROGEFERATUER 28ENEE her oscl er osi s,
restenosi s and cancer. The invention also relates to
processes for the nmanufacture of said

pyri m dopyrim di ne derivatives, to pharmaceutical

conposj tions containing th mand to, thejr use jn_the
manuf 3'3’(’%%“6‘1‘”‘ ﬂ%farpaﬁfnédeoamyénq deriyefempgrerygles fghbaye

abden fqund ko pdsat amepelifeeative activitypsuch as atbdancdr aetivity and are
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y 0OSI ne I hase enzynes,
kinfhewanufasiyre of medigameniscler %ﬁeén Byner grolifestive 1‘11?9 such as
V\Ji’thérbsclbﬂisai ywsSenosicandreamnef. eTheohvdnkion ties raldial to pi‘mss@é‘ﬂbﬁthe
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pseataitipg th F‘P apét%hemﬁselpmam Fe omedieancats of PWBIﬂ%‘?ed
|proﬂxlitﬁoﬁbﬁaltiﬁﬂ‘-1ﬁbmafauweﬂécta cell into a malignant
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t yrizpmks) &vhichramBse ﬁi@drahsfferpﬁ'lﬂid tenthifdl phOhitehf ddefddine of

" 868RRA OB MIRSER RS o L BANEALLHARTRAENn W crect

ncer cancer

cBtotein. Jhig kpowedhag seyeeal em%gneadewé&drle Thmgfowon ofa cell
S itedRbiseraed thmea el en@f)c:dtbﬁ)sinbl ﬁtgnasdﬁnaﬁd@rmaadaﬁgéertam growth
8&%%9@@%%% ‘fcﬂ% %thbﬂé? ﬁ%,erﬁ, Ak aﬁ@% f ﬁféfs%gﬁy of

cancer
preseieriwosine kinassppad laman@vlaf the K GFslewily of @lcens@r tyrosine kinases
P& Gleqitintlf pesdht 81 comthorCiunfin @ asochyRakIeas rbast&nter, non-small cell

Pl b6 SRSl R SR OL ST Spup ASEUHLRBLY o7 chd 1P bladder

bee recol%gl se e se
t A6 PrEontRERAL eancoy, gastre@teéﬁma} ganger sugh pspelany egtehenftonggch
Cédnkerpdadler o€ thRtprébtatd, edukhasia dhé ovagiah, rorobifaPer pandredtictdancer,

(e R e DR SRR, (0T R ) b

f| rst exanples of target based cancer drugs.
Her cepAdcidingly, TIRS beehis®ighised thhethe Sdl@tiva@dibition of tyrosine

el it RSB e et Sl ISR fishifers, sppport
i fpmgs igw Eﬁma‘gfledcmh@e develgpment ¢f Resgeptin® ﬂ@stuzmnab) and
HEle @RI [inblinib Fieaykhidy Ma e eﬁr@l@bﬂt&g&t%&@d&ﬁlﬂdﬂ dagur

Afblti¥ (A Pz@abgls%%ae& BRSEE pBRYl Y Rde sl NEE
cEavedto beaaplifigd up OMD: ouem ebqut 8eYolof pafients W@Wyaswa haeast
ageérd @inicaPfrials @ ebptin® Pl‘rﬁélﬁzuﬁ{ab})ﬁfo{?é“d t8lh&ve anti-tumour activity

f g%a%q%‘ SR EALGTREFED HF LR bl 9%, *Emisl PRSES Tyrb e Kinase
inhibitors in cancer therapy”, 2002, Cancer Cell Vol.1, 117), and accordingly provided
the proof of principle for therapy targeted to receptor tyrosine kinases. The second
example, Gleevec™ (imatinib mesylate), is targeted against the abelson tyrosine kinase




exanple, Geevec(tnm(imatinib nesylate), is targeted
agai nst the abel son tyrosi ne ki nase(BcR-Abl), a

w@omsosgus i vel y active cytoplasm c tyrosine ki PEEEP2004/053501
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present in virtually all patients with chronic

myel ogenous | eukaenm a (CM.) and 15%to 30% of adult
patients with acute | ynphobl-dstic | eukaema. In
clinical trials Geevec(tm(imtinib mesylate) showed

a(ggﬁgﬁbtl cuI aﬁftﬁ{)'f' cac%/ W tr“rln ntvwgmg de effect ?{“*“?’ﬁ%aﬂ

gptients with phrosigeyetigendvis éetﬁg@m (CMED el b torﬁ(%bf adultphtients
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nstr at rece r osi ne lnase
PR N R8s508 égalinﬂ@ develaprcht o5 an Akl iasipe frinasp mhibitor
abhyironic mydbgmoueleokadrmahﬂﬂ()@; Ji@nh.IoessCil0f)Bs such as
human mammary carci noma or human squanous cel |
carcinoma (Review by T.R Burke Jr Drugs of the = |
Fut ur d'urthergypportis giveg py th&sdeﬁm%%@g%@éh%%? TeCpRIPELYFpgiRe kinase
hﬁmmtm,n@edﬁmﬂb lagterivatee teirowth i ftbyrtie\naiomiceif trafspthnteds

t(%IJlIEC Sgtillf qullilﬁlg.{l HM%K?&I‘E]H?IB& Bﬁ{ug&% gS t(ﬁ QLC&I'C oma

{ Reviex by L RPwp r, RiSkRn bR urer O3, §FReAd icApiediencs
cthér ihasbeeh komsiderabieniaterdt inghddevelopaaért of (alps o texat diédrent

g%agm% R0 ?gFggb&gm\gﬂﬁor%ﬁxrﬁ@e R fleranl i@t bind 1o the

t‘?xé"atc #r domainfiGHR arg yadergoingglinical g@%ﬁe ju dwg@ﬁbl%g (also
Odatled szﬂ; Oemuﬁhbm,@ﬂuémas developdttgTinclhne Syeérad andds in Phase I

S&ﬁfaaf qr@ '@%@h&%ﬁl nt%fg FéJ%Fal Eiﬁ'ég t X{SB Sde ﬁ‘aﬁks glf%'i'ﬁlg active
cfkﬁwbﬁarmm gnd mhé’ﬁlmsgecrﬁw@hmr@af ‘FlRE§§R(‘fV1)‘)Slaﬁ kinase are
amw Wik ddviafidedti elidic &fidie 1MThe Kstralnacccethpoand D889, ehich is

{
FiPeARafBEss Antha M@ é@%@éﬁgﬁ?@fé% 3eﬂ fung
Hapeetswdhe Q8 Gengniseh/Re @é}%fé}a&e n

Hm‘eavam ﬂeﬂbﬁlﬁb) tlfavaﬂmw(nlma:rkdal dffichcy agdiiso severat cigedie in uman
da O oL egg{o &H% Rt AR Er Afﬁamﬁecule

|tors as an?f tum)ur angi;ogeni c

2‘@@@“‘3 &Hedyehibitars as guiiymouy Wdé'&ﬂ1apgleﬁe’¥%a&eﬁfé 7198 cogene
E@C6sByept or tyrosine kinases has been shown to be
inmplicated in non-malignant proliferative disorders
such as psoriasis (elder_et al, Science, 1989, 243;
811) . Ippdditon fodhesheve HGE weqnior tymune kinpephasdiesn growpdgbe
tmﬁcdtarﬁpfoﬁrmzmghm pfmlf&amsmrdmd suclbgs pseedsid (clder é¢lae,

ﬁ?&tcgel% :ggl’i{lt?ﬁ 2? §t%91@ﬁ)&eh §& fﬁgt lﬁlfnbl?ég g?ﬁé}i* ?pre receptor

I On suc I asl s,

qﬁy’ﬁﬂ e pggiuyin therreaimentolnopumalienind diseasofsssassive

' dellifar ﬁbﬁﬂmdums IpBérRisRABn A Froskic GberAgHy] SBéroRRRosis
dfrg%te(y??? & W7/ 32880 that pyrimdopyrimdines are
as

use ‘inhibitors of tyrosine kinase and in
pl fstdisslased indntenagional Patent Applications WO 96/07657 & WO97/32880 that

pyrimidopyrimidines are useful as inhibitors of tyrosine kinase and in particular of the
EGF type receptor tyrosine kinases. Unexpectedly it was found that
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EGF type receptor tyrosine kinases. Unexpectedly it
was found thatpyrimdopyrimdine derivatives of the
i N st reCT/BPM04/053501
show to have tyrosine kinase inhibitory activity. It

is accordingly an object of the present invention to
provide further tyrosine kinase inhibitors useful in

t he manufacture of nedicanments in the treatnent of
ctrimigopykinfidina térivetives lofithe @rﬁbﬂdomtaﬂas(l) thhi sge diffeeent inetructure
CRHBFRS Asve R SseQfinibidd: rgg}( T) the i\T-oxideforns,

the pharnmaCeutically acceptable addition salts and the
stereochem cally isomeric forns thereof, wherein

aTx issiec@dingly anabiceseithesprasedt medntioh to prdvide furthet wyedsime kinase

ﬁmm 1 Clds:egﬁf% epr eseﬁ%@%‘g@}%&g%%u@eﬁfﬁengrt >

EHD E@&V‘F(Wat Jisqrdsrs.. sa| kyl -, -G -sal Kyl -NR*-C |
-sal kyl -~"C i -sal kyl - NR*- COC i ~al kyl -, -G

-sal kyl -CO-NR*-Gi . sal kyl -, -G -galkyl-CON+H, -G

eal kyl - NH- CO-, CONH-Cl’\aI kyl -, -NH-COC |’\aI kyl -
B@ﬁ@venupaw@wms compourdls pifprmada(D G ~al kyl - CO-C |
-eal kyl; X1 represents a direct bond, O -0O C "al kyl -

CO -CO G .2alkyl-, NRLL -Cr _ Ral kyl - ’
NR16- CO-,NR 16-CO-C .2 yl -, . T or Calkyl; X2

represents a direct bond, O -0 al kyl -, CO -CO

C _2al kyl -, NR12, NR/-C -aal kyl - 79 C0-,NR 17-CO- G
.2al kyl -, Het20-G [/ 2a| kyl - - N=GH-Rar C| . 2al kyl ;
R1 represents hydr n, cyano

hal o, hydroxy, fornyl,
G - alkoxy-, G "al ls),ao_ koxy- substituted with

hal o, G "~al kyl substit 'L%ed Ne 8& wher e possible
two or nore substig i Trom hydroxy or
hal o; R2 represents h,)i“d~r\o ﬁ, h@l o, hydr oxy,
hydr oxycar bonyl -, Het 16- acaf b

aqr]lﬁe %{nﬁéﬁ%ﬁﬁ?%i acelﬁc%ﬁ%é%t&?i am noca doﬂﬁeyl -,
?ff’%’helfltfﬁjrlr){/ Fsom@"c foéi‘PR?‘Freo > Ehersi) ky nyl -
Cs"cycl oal kyl -, Cs”cycl oal kyl oxy-, Ci nal koxy-, Ar 5,

haI PEP X%H}xﬁg QU RREAAEca) sCbeid HOHN-CRUPS LUy

trtute one or where possible
%‘tCHTﬁ\I ubst | t uents sel ecte™d from hal o, hydroxy

oZ rdgirdsBis O, NH or S;

Y represents -Cs galkyl-, -Cs9alkenyl-, -C;.salkyl-oxy-C,.salkyl-,
-Cy.salkyl-NR3-C; salkyl-, -Cy_salkyl-NR™-CO-C;salkyl-,
-C.salkyl-CO-NR"-C; salkyl-, -C;.¢alkyl-CO-NH-,

-Cy.6alkyl-NH-CO-, -CO-NH-C; ¢alkyl-, -NH-CO-C;¢alkyl-, -CO-C;salkyl-,
-Cl_7a1ky1~CO—, C1.5a1ky1-CO-CMa]kyl;

X represents a direct bond, O, -O-Cy.zalkyl-, CO, -CO- Cyalkyl-, NR",
2NRM-Cy.salkyl-, NR'$-CO-, NR'®-CO-C salkyl-, -O-N=CH- or C;.salkyl;

X? represents a direct bond, O, -O-Cjalkyl-, CO, -CO- Cy.zalkyl-, NR™,
NR"2-Cyalkyl-, NR"-CO-, NR'-CO-C.salkyl-, Het?-C; salkyl-, -O-N=CH- or
Cl.zalkyl;

R! represents hydrogen, cyano, halo, hydroxy, formyl, C; ¢alkoxy-, C;-¢alkyl-,
C;-salkoxy- substituted with halo,
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G "al kyl carbonyl - wherein said G ”alkyl is optionally
substituted with one or where possible two or nore

waesosgouent s sel ected from hydroxy or G “al kyPEDER20p4/053501

R3 represents hydrogen, G “al kyl, cyano or C ~al kyl
substituted with one or nore substituents sel ected
fromhalo, C alky |loxy-, amyho-, nono-or di (G

al kyl )am no-, C ~al kyl -sul fonyl - or phenyl; R4

r e§¥ ealkeyl tsebstiytdedoginonehoy avhereyposgible twx g1 more substituents selected
Ar 4- G fiailyaydxg ey naloC "al kyl oxy-, C2-4al kenyl oxy-

tionall stituted with t 12 or, R4 r {6es

@pﬂraplﬁwtﬁﬁd@g% fmnetlaago Wy E1ex% dEﬂxyﬁaﬁ‘éanI'ﬂg A PE o

or Cmalkylexyrathohyie It salkg@tabomeydt, ammca(ﬂ)myl -kypbreyr |

hydy; INR @[}ﬁ -”%, O

yddl&x a]’é)h%!rﬂ ?inoc'i%&ny;-i (?F%f gﬁg, eac g%pe 60}%%11{3’1
sel%@t’@éoap?y hfdﬁ@@%‘ﬁ( AT 2Ry« Py dRRY bR R 8 ar e
eaméamﬁqpanﬁ&mteﬂmﬁﬂiam;t ed from hydrogen Q\al kyl

[
(;34?1@ &gﬁﬂ%&; vg ne or %@ﬁe >p ?%1‘)0(% t%o or 1;101e sulrshtuepts selected
CI ral 1P i@ hdroxy gy INK: hydr oxycar bonyl - ~al kyl -

C3' @ visikyledrotlyl- wikteiDsaid G{JMIM is-dptibnaly shbstltdtﬁtwﬁh one or

% gl E a lﬁ%@ﬂgg%lg %&ylﬂérg )§MbsﬁEj§nts @élgé‘c%%ﬁomgrdr&gh&

are-ea
[ ndep&ﬂ@ﬁf’r(’}hel ected from hydrogen, G ~al kyl,

I&%pm@én@ alylipken, Beldkyl NoyehicoaryC Galkyl'subititited with ailek()rl 1008y C

I AR, g i 0 2

ofétatiajém]awli?n%lu%whewk ed with Het

174 li@pféﬁdnl%yafogeﬂmsk&bbﬁ yt-oxy, @&*ﬁlkﬂl@&b@wd&ﬂwlo’tiy-
"a

w 157aR bl ol BRI il 1P (P REp I Ry
s eI subgtigigied w@homrv@g@rposwle {tHR P maFe sybstigients selected from
o A@ll4kmylaxy, hydra, hd@ s e MNR RS, dc@ml I‘@.S’Rmairlﬂekzrca@on)r]-;

?‘t il e%+nﬂy Sg@%‘%’éf’ﬁ%{s’ﬂ% b g h Het
Iigan@FA a@rwplamdﬂmﬁ%ldﬁy lected fromAwydrog ﬁlgu ﬁﬁlﬂé’rﬂ‘f
G ’t‘)zahlhyduﬁwﬁ imohé&! &\ (Clqancpl)enmhosﬁmliy@;rmgﬂﬂoxy-cuamyl- :
Su
subéi {kﬂf&& eI’M]s“‘ {‘@gﬁx n é'?;g@aﬁiﬁﬁ ’%%F:%lx am no or
G rearopybGyqalkh sHete maﬁ@ewr@ Hég/ [-Cr4adigyl- ox
13 Aleqtll.ﬂkﬁl"al kyl - or phenyl opti onal I y substituted

t

A R ;{.@ SRy etictod il RiarbRiat SRS O 5By,

& Bt oy-Cr il b Rt ol o P kT

Ré Ir@ﬁ&seﬁks ﬁy&agdﬁydmu@n He€|, Mai®ICy Lalkyle (C, 1dikdpyToadblsysrior G

i nd e;%\éluﬁf(gy é}'/ﬂtusteé \g&éli( hat 7 rlagkﬁlglgﬁo%grb&{y? A&%%hﬁenyISMfonyl-

Het OnalkylozyGyqaliyl- of plgqnyqumgf, subsﬂtlkty(l with one or 'where possibele
two or more substituents selected from hydrogen, hydroxy, amino or Cisalkyloxxy-;

R represents hydrogen, C;.4alkyl, C;_salkyl-oxy-carbonyl-, Het'”, Het'®-Cy.4alkyl-,
C,.salkenylcarbonyl- optionally substituted with Het'-Cy_salkylaminocarbonyl-,
C,4alkenylsulfonyl-, C; 4alkyloxyC;4alkyl- or phenyl optionally substituted witth
one or where possible two or more substituents selected from hydrogen, hydroxw,
amino or Ci4alkyloxy-;




Het1 represents a heterocycle selected from
pi peri dinyl, norpholinyl, piperazinyl, furanyl,

w@yeoansdoyd , di oxol anyl, thiazolyl, oxazolyl, PCT/EP2004/053501
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i m dazol yl, isoxazolyl, oxadiazolyl, pyridinyl or
pyrrolidinyl wherein said Het 1 is optionally
substituted with one or wherg_possible two or nore
substituents selected fromam no, G -4al kyl, hydroxy-C
i R Irépydsents pyrizagen, Cplatiyl HeC  Het 24Cyilkyl- Gi phemylloptionaity - C
| ~al éﬁlﬂéntutg@%h of¥é oﬂ%ﬂe@ bos@@ie"t%)of‘fﬂo{:@sub&ftuents selected from
am no-carb sents a heterocycle
selé@pgﬁme qﬁhﬁﬂﬁﬂ?ﬁ@ aﬁ%‘ﬁ@ra2|nyl pi peri di nyl ,
piY maod RYi ang/éach ﬁﬂdepamdemlycsbleary:ﬂ from hyiltogers I@halkgﬂ,elﬂeﬂsrcmalkyl-
sai d, h? gmto aIIy substituted with one or where
po§5|b e substituents sel ected from

h¥d .aad& ‘111%11’9611 l@m%eent@ selegied fom hyRipget ﬁéﬁwb&éﬂk graalkyl-
G " abrilyaleydyxyCiidlRylky| -, hydroxy-C i “al kyl -oxy-C i

M Eil ?g?%%fﬁé-‘f&fg *Qrfaﬂ&“%ﬁ%ﬂdﬂ% ARy e

or diuganyl, mam}yl) dipxoleyil ¥l oxagelyh aidpsabyyisoxazelgh 3

I:b: %ﬁﬂﬁtﬁﬂ PyrRing/ ot pﬁﬁﬂﬁﬁﬂemérymrsaﬁr}m]am bptionally substituted
e |

A |e " e\&ﬁ% I)ﬁr?]é cf: vﬁ%tefp%tsﬁgl’e % rﬁ}aﬁg e%pﬁ’éug% s sﬁ@&&ffr&% o,

t hi aGoeflkyl; M@@a)zsbpwalkyﬂ-nplapazb pgqny -Coelarol yI

0X adCaalkylbxy-Qy falkeli- ydno© br i LAk Dkinkivid- onlamnﬁmeyld;

ot pepiibits SherbiBld 10 AR phil i, Moefla 06
fro r@%ﬂ@% 1hlmam>hf8my1 @ dithjapy) wherein sgid Vet dggntignally.
Mal ksdbstltu‘raﬂhﬁth%ué b10Wydre posﬁibléﬂ:wo @F midire( sﬁbstltuents selected from

Nal k I

repr secg{g;I ﬁ%‘*%x?oggl ﬁ(ﬁéd )t(};g ‘?ﬁ%k IJ%JFE%{ Al

pi p xdmxyﬂlmlr rglsaﬂcu Jrfé?l@r 8&91@16311%’ @B‘PPBH%PPPWI

su bs&(mlumﬂ)m&@mw aitfiRIO? (M08 idohe- dr\@CPkallyl)aino-

subs{ i nt s ?ﬁ&pd from G ~al kyl, C3"cycl oal kyl,
dgoxxi G - 4al kyl oxyC i - 4al kyl or

pé tw%r@féﬁ qacmarimquimﬂy rRreseRfadhgtarocycle selpcted from

- i ndefpemplslityl, higeeings iferidinfk tfafaBgly pyrezoby) detotshyl, Hidanolyl,

wher SR il Sogn e, ox B0 E Bl OF p R oo
Wi t hsaighidetd rlhﬁ}rfgr%t Avertiosplly suheitiied i me phbaTe DSBS two or
sel egbrdubdtiienfsistiadtéy/from B3y aainky ICMzmj}d-l‘ oxy-C i

~al k I

i i %@/Yd%l ?léﬁg&é %ﬂf)s‘é@: - Rdepen 8% n%/ﬂ%&pxmhossuelﬁ)f] ylor
a he@%@@é& Isel ect ed fron1furany| plper|d|nyl

NHétD Fepldsantla, he’&i‘d@ﬁﬂa gd1dvydd, fraay pﬁli(ﬂidyﬂyl ofhipes i ydherem said

thi e%r y’c 3¢ f%é‘? Iynsu?agﬂtgt%& gntx Io el f{i‘g %s\éllble two or I more

oxadl aZzo rro

e b Fomdraply Mslp@méay@xyacwkyl-
C3- 6CYallgRhCYlatil or lyhylroxpiC; alinq- G "al ky! -

Het5 and Het” each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said Het® or Het’ is optionally
substituted with one or where possible two or more substituents selected from
Ciaalkyl, C;¢cycloalkyl, hydroxy-C;4alkyl-, Ci4alkyloxyC; 4alkyl or
polyhydroxy-C;.4alkyl-;



Het 11 represents a heterocycle selected fromindolyl
or " , Het 12 represents a heterocycle selected from

woreroslostonnyl , pi perazi nyl, piperidinyl, pyrrolPdi/BRptop4/053501

10

15

20

25

30

35

t hi onor phol i nyl or dithianyl wherein said Het 12 is
optionally substituted with one or where possible two
or nore substituents sel ecteg.from hydroxy, halo,
am no, C “al kyl-, hydroxy-C i”alkyl-, C "al kyl-oxy-C
i Het h:;d Het'‘tepch indgpe@idntly adpkasbataxhete@dyeld atleatyd fromdmanylor
dl4(al 1pélji(i_iﬂsl g&l}ngpblpgigﬁﬁ 1, B%ra%lélgglo%lgﬁsll)ﬂﬂf%(tﬁgl’ &dzolfvp
pyrr R lp‘gﬁa&ﬁ?‘ﬁ% PW?é‘?Yi PhPIn Y Frgysaiddlet or
| s oHeuloas aptionalynbitittted Egalikyl,ConplalkyMizrdkylossi bl e
%ﬂnmtf hstituents selected fromC ~al kyl,
C3 cyc R‘ ’hydr oxy-C i *al | kyI , O'o al kyl oxyC i
aI kyI or poI yhydroxy Ci ~alkyl-; He \QFesent a
 di nyl,
| ny a%ke? °:¥ Sgé&ﬁﬂ%%ﬁ%ml d heterbcycle is
Hgﬁ feytsg}wgqmqyelﬁ é%leWQ Fiorg mrotpfiolipyle pigerggiayd, piperiding,
o r npyreolidings thibrdemhslinybbredithesyf wikteifdsaift #ek'y ks, optionally

nal k&%ﬁiﬁtﬁfréh @Hh ngx%ﬁé%p&sﬂglﬁ/\t@ow kno'[fe@bi@lléﬂ &%fédfrfm

eac hhydiersp eemmy Crl@élﬁés bmrow-ﬁefaél%e CesadkydorEn etdkyl-
fro nhf&d&)@tloimlkyl-oxyp&{mdl- lC_ilgﬂr)lds orF ﬂi((rileﬁiaﬁgrz 11)5])ziin006r mono- Iolr
pi pe i t15 or Het2l are optionally
subsf | (?’u‘% g)mﬁk S e o possi bl e two or nore
sHelstepigasmt 3 het@qoe@ﬂeewlemeé ifory pyrrolidingl or piezidinyt wherpirypid
hy dr hetsro&sicle ig bjtidnally €ubstitutdd it lopx yovhere pdsaiblte/twodr more

Dol LA sefdcicd ﬂﬁ}‘ﬂ Craglist &Gf‘fygﬁg‘%?ﬁﬁf'd&p‘h ‘ELHIRALT ©
1, 3, @x@ﬂ@m&@ﬂe{ o nolyhyisexyGaralkyl-swher ei n sai d

hEeet lepgé@dnea hétexep}dlm&ue& ﬁenhﬁb h«bﬁr@q poirbhdiBylEpipérainy] @r
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Het' represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,

1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from C;4alkyl;

Het"” represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
heterocycle is optionally substituted with one or where possible two or more
substituents selected from C;4alkyl, Cs¢cycloalkyl, hydroxy-Ci4alkyl-,
Ci4alkyloxyCi4alkyl or polyhydroxy-C;4alkyl-;

Het'® and Het" each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidiny]l wherein said Het'® and Het' are optionally
substituted with one or where possible two or more substituents selected from



substituted with one or where possible two or nore
substituents selected fronC “al kyl, C3*cycl oal kyl,

whgasossp1i al yl- Cral kyl oxyC i “al kyl or PCT/EP2004/053501
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pol yhydroxy-C “al kyl -; Het20 represents a heterocycle
sel ected frompyrrolidinyl, 2-pyrrolidinyl,

pi peridinyl, piperazinyl or pyrazolidinyl wherein said
het erocycle is optionally substituted with one or

wher é}mﬂ@si%k@doabtybﬂlydmm%wﬂsth, Culmmow&mlt}édrf rom
a "ak,gl Vi dr eal kyl, hydroxy-G "al kyl -
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exanpl e, nmethyl, ethyl, propyl and the |ike; -

Nal kyl defines strai ght and branched chain saturat ed
hydr ocar bon radi cals having from1l to 4 carbon atons
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ph&ymsb hato?n%%é%w f]()re ropyl and the like;
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h &ianl 109 Uesrboh atoakfsudtbas] 18 etantilé th | tbal &, 1t3r
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brepBEL et sRATHigd Y aving
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def
BTt e lemﬁ%nga bocc! hoo:
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peaptl atorBsiiugh as, Ferdxiinple meggm 1,2Jdﬁﬂétwlbutgs:2 Yhethylyeatil adiitle
thg..| i ke; - C2-4al kenyl defines straight and branched

o AR R Sk o e B et R 7
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from 3 to 9 carbon atoms such as propyl, butyl penty] exyl, heptyl, octyl, nonyl and
the like;
- Ca4alkenyl defines straight and branched chain hydrocarbon radicals containing one
double bond and having from 2 to 4 carbon atoms such as, for example vinyl, 2-

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

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



doubl e bond and having from3 to 9 carbon atons such
as, for exanple 2-propenyl, 3- butenyl, 2-butenyl,

wQ2@snssny| , 3-pentenyl, 3-nmethyl-2-butenyl, 3P¢IEERING 053501
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andt he |ike;- C2-6al kynyl defines strai ght and

branched chai n hydrocarbon radi cal s containing one

triple bond and having from23.to 6 carbon atons such

as, for exanple, 2-propynyl, 3- bulynyl, 2-butynyl,
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| on sa
compnse the therapeutically active non-toxic acid addition salt forms which the

compounds of formula (I) are able to form. The latter can conveniently be obtained by
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conmpounds of fornula (1) are able to form The latter
can conveniently be obtained bytreating the base form

WowRaos/0sseeh appropriate aci d. Appropriate aci dsPCT/EP2004/053501

conprise, for exanple, inorganic acids such as
hydrohal i c acids, e.g. hydrochloric or hydrobromc
acid; sulfuric; nitric; phosgphoric and the |ike acids;
or organic acids such as, for exanple, acetic,
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Sbink 0HHB caﬁ:@&ﬁld@ bﬁfoﬁﬁmd (¥ ﬁﬂy BRo eXigt ifi hefrthilt6leric forms. Such
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e

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



Z represents NH, Y represents -Cs-gal kyl -

- C2-9al kenyl -, -G -sal kyl -oxy-d -sal kyl -,

wo 3058589y | - NRM- C i . sal kyl -, -G "al kyl - NH- CO- PCFER20G#/053501
al kyl-, -G -valkyl-CO or G -ealkyl-COGC al yl; X1
represents O -OC _2al kyl-, -0-N=CH, NRL1l or -NRp
-G _2alkyl-; in a particul arygnbodi ment X1 represents
-NR11-, - O or - OCH2-; X2 represents a direct bond,
0] ~0d _2al kyl-, -0-N=CH, G .Z2alkyl, NR12 or
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- ecgr mozp Rfthe fol omngdpstmct@n@ppéy R1 represents
hzdépﬁ@eﬁtsN@ano hal o or hydroxy, preferably halo; R2

LyS%P%%?E“gf : i Pg%’ab%l@‘]?y-roﬁggﬁboﬂﬁsm

Het 1 mﬂkﬂ&% Cr safkyla Fyeplkyl-RHAGD 1 y GO Crralkyls, -Gp-raligr-CO- or

In mfmheo Endangl; ment R2 repr esents hydrogen, cyano,
ﬁl 9 reg 5 BXX) C rallﬁi %QtﬁRm@ ﬁﬁﬁp 'in Bﬁarticular

repr sen aIkon
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"al kyP-NoGH= ri@BﬂPI’ =0-Cragkyi, e&-@éeﬂtgﬂhydr ogen,
QR epleydnts lgfdr@en,’bghd@y hale zsyhﬁm;@ppmrerablﬁﬂﬁo rC epr i sleEt Is
e [ i - 4al ky
::Et Tprregeg;sahg'éwn%ggn’ K aszfﬂ) %L}J'dl% gﬁ'rd%}g&su%% i tuted wt h
ani nBy«a hmkgﬂlrbonﬁbdﬂ@xgﬁa(bonﬂr,@halkylpr{émﬁlhnygméhwrH@t
al  Yira fufther bablihmef® reprasenislrydrog®i) @yanel hals, ilroxy,
"al kg amno- or am no-carbonyl-; Het2 represents a
cycle selected from rmrphol inyl, piperazinyl,
pRp@ptmmydmg%yrrol i dinyl wherein said Het2 is
ORi‘ te@fb%édté’hﬁi!rkkg‘éh i Hyufo&si O\LbRyRRE, AF-OhRIKE10RP S5 R bicprekoms
SRS SR SRS oh e AP iR Tl
het emyﬂdlf@msel ect ed from mor phol i nyl or pi peri di nyI

opti gp@mylb@u&qtéﬁ_ut ed wwth G "al kyI , preferably
Egrm?eﬁgthy&%g%ne?;@% i]g)(leor ocC o sel ected from
era g grmy or pyrrol i dinyl

mBerrePrnseg‘élhddﬂqgwnlﬁJw?ék}drmrl ﬁ@kylyoxé'tﬂgﬂlopf oted with one

OR! @n@mlﬁhjlwkwn@mmaﬁms@smyu@m@ls el ect ed

f 12 reﬁfgsregt)s( ¥Hlaz%fnl uo%ally suba% t%d with amino, C;4alkyl,
hydroxy-Cj.4alkyl-, phenyl, phenyl-C; 4alkyl-, C;4alkyl-oxy-Cisalkyl-,
mono- or di(C;4alkyl)amino- or amino-carbonyl-;

Het? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidiny] wherein said Het” is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C;4alkyl-;

In a further embodiment Het” represents a heterocycle selected from morpholinyl
or piperidiny] optionally substituted with C;4alkyl-, preferably methyl;

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

two or more substituents selected from hydroxy, amino or Ci4alkyl-;
Het'® represents a heterocycle selected from piperidinyl, morpholinyl or pyrrolidinyl;



Het 16 represents a heterocycle selected from
pi peridi nyl, norpholinyl or pyrrolidinyl;Lr4

w0 esessms s phenyl optionally substituted w t hPC/EPP4/053501
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hydroxy-, G “al kyl oxy or Ctal kyl; Ar5 represents
phenyl optionally substituted with cyano, hydroxy,

G ~al kyl oxy or Ctal kyl. A fugfjher group of conpounds
conS|sts of those conmpounds of fornmula (1) wherein one
oAr’mepreseofs phérgy] bptidnally swhstitetsd mith cyoeshduptyy, Cia@lkyloxy or

repres NH Y repr esents -C3.9al kyl-, -G

al k |-, .-d eal k - NH
& re%aﬁew pheiy! gt %@m@dweah%@ol\ﬁﬁwyg epligiony or
repr€ssikysk a direct bond, -G -2alkyl-, -OC

-aalkyl,-O or - OCH2-; Rl represents hydrogen or

hal 0; R2 ts _hyd

amo, gggugr egrﬁ gcpsrggou%is %)g;lgtgg @%%g)gﬁ#d% Iof fgzula () wherein one
1ér et lof thelfellawifyg reStricfitths mpplyesent s hydr ogen; R4

r ydr ogen, hydroxy, G “al kyl oxy-,
Egépggsﬁﬂl%zg? or R4 lre]\%“1 gsents G "al kyl ox
c¥senrpscaiscb-wh: S etess srmnmf%@o
SubsiGO-MENIG salRylect ed from G "al kyl oxy- orHet 2-; Rll

C?p{esﬁeg%{ms dlyog en, R12 represents hydrogen,

al’k I-oxy carbonyl -; R13 represents
i represens @fﬁF‘T@POﬂdr 1kl Or Gl %nﬁ-cﬁz-s ~al kyl ;
Het Rpresgtsis@rdgsn ar lad;er ocycl e sel ect ed f rom nof

)
&ﬁeﬁeﬁ%lsméﬁ‘?’@’?‘&%ﬁ 15330, LA GRybonl, Yl fiaingl.
or V\H%trec aesEk BT AT wo or nor e substituents sel ected
fkbﬁpfbydﬂmgdmgam no or O ~alkyl-; In a further

o %@#?ﬁ%ﬂﬁ h%ﬁf&éa SR EUShEipL PR ekt
G - 4‘514@% Xy ﬁvlzsf@ﬁ w@mwhereme@ﬂbiqt%‘yﬂé%ré gebstifpspts
hol |g’¢3€ctedlf@tn 16 represents a heterocycle selected from

rmf 0 1rolidinyl; Ar4 represents phenyl;
B ajk&sé‘x & IE%e’nyl opt i onal |y substituted with

cﬁaﬁ@?feﬁﬁ?ﬁﬁt éﬁogg’r soup of conpounds consists of those
CRiTpeptaaats biydlogéd)Th RIKyl) MG Latkyl-cxpeatdonyigr e of t he
f ﬁb | r%é&gts rlfe?t"-rd.lgélfcﬁ,% p%@ll%r l;norpholinyl-CMa]kyl;

Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidiny] wherein said Het” is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C,4alkyl-;

In a further embodiment Het” represents a heterocycle selected from morpholinyl
or piperidinyl optionally substituted with C,4alkyl-, preferably methyl;

Het represents morpholinyl;

Het'® represents a heterocycle selected from morpholinyl or pyrrolidinyl;

Ar? represents phenyl;

Ar’ represents phenyl optionally substituted with cyano.

Another group of compounds consists of those compounds of formula (T) wherein one
or more of the following restrictions apply :
Z represents NH;



Z represents NH Y represents -Cs gal kyl -,
- C2-9al kenyl -, -G -sal kyl -oxy-C -sal kyl -

WO @i0soaioky| - NR - d. sal kyl -, -G . 5al kyl - NR 14- QBETIEP2004/053501
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.5al kyl -, -G 7*alkyl-NHCO, - COd.yal kyl-, -d -

al kyl -CO or Cralkyl-CO-Ci -ealkyl; X1 represents O
-0-G .2alkyl-, -0-N=CH, NR}4. or -NRp -G . 2al kyl -;
in a particular enbodi nent X1 represents a direct
b‘&i’rrepres@ﬁ‘al Ry dalkyl-; ©,Gilkégl-kyl sallgR-qxy-Gi.salkyd, or -
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& Ry TEOs A kg G %ﬁ;‘ﬁfi‘”%m e ne
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rogen or
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I epr es@lkyfoxGedibony)] Bl -attoayl- tail sty czgalm]ggm%&{wl;

gofg nba é’l\%m%f m@[@{% %enE‘il o gﬁ t%ga?ﬁ I%ﬁio h&&!&y

a "a‘PIk‘{‘IS m@rm@e patgieylar| embedimen Bomxesenwmmmgeb%@&

hRtrepaesnts K3ddadeky| - or Cral kyl - oxy-carbonyl -; R13

;gfﬁ%%&h@%%ﬁ%g&&mb Qgé%{kéh{?ge,mxg% R iRl
G~ aﬂwﬂw oy pulpstipitadionsifh epeioy mh@@msm@ g qryipore svhsﬂwn,ts |
al vyéelgoted@onal Kyl -oxy-C i ~alkyl; in particular R17

repr S en or G _4alkyl; Het 1 represents
8 %ﬁig'f t?r{)l%%”y substituted with anino, G

@‘Wresensﬁdwérsogelcc‘a#qﬂwl- or (phalkylroxysathepyl-;C i ~al kyl -
Cizéﬂrkpiieseﬁtsmy@ogeﬁajl t-aorfﬂmﬁlkylclfxycﬂa{lﬁnyl- Aal kyl )am no-

1 res
L] i G

rf@PfPQPPﬁ)hydWE@%@TQH%lEYd Het 2 is optionally
SRH&bprbsehsdlymogsn QLB ﬂeéhe:lm@s bbC LalkyPoB-CIRMG]; in
SUbséz}:{lé{ﬁ{}Lﬁ e%%ﬁ ydr#%ﬁwap “h , amno or Ci

Aal er e t2 represents a

hHF'fe reregpents thizgobd pptipnallpsmbptiited wiith gino, Cralkyl,
hydroxy-Cj4alkyl-, phenyl, phenyl-C;.4alkyl-, C;4alkyl-oxy-C;4alkyl-,
mono- or di(C;4alkyl)amino- or amino-carbonyl-;

Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het® is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or Cy4alkyl-;

In a further embodiment Het” represents a heterocycle selected from morpholinyl
or piperidinyl optionally substituted with C;4alkyl-, preferably methyl;

Het' represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidiny] wherein said Het' is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C;.4alkyl-;



or piperidinyl optionally substituted with G "al kyl -
preferably nmethyl; Het 14 represents a heterocycle
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pyrrolidinyl wherein said Het14 is optionally
substituted with one or where possible two or nore
substituents sel ected from hygroxy, amno or G

~Nal k Het 16 represents a heterocycle selected from

pHp‘é%lredrmgdts a Inperpdyslel salebted fromypipepidingl, mydrpholHei2® pyrrolidinyl;
r ﬁrarzee Pséhtsa r;eérr%}e&yse f 8& %ﬁ%ﬁ@g&hﬁ@@yﬁ&m}q bPY¥beridinyl;

[1din esent

h@%r RS Lhqtetpeils %e{es'mi FBMIAGP W{ PReRenyL Pwrrldmyl or
pi pepydolidiiyl Whelmnr st Hett Ryptivtatly eabstitheeddvitiaing or shere possible

Opt'%@&lﬁ{ Liluots §de é@orgﬂf Jrixﬁﬁ%loorftos l.e two

[rore su I uents_se ecte rio or
oArarepvrentsmh&nﬂ@pP Mﬁ%bslaw&ewrltboq@r@% #aﬁqoyy—sgbeﬂrquary@a
W t hCeysla®;, hydroxy-, G ~alkyloxy or Ci _4a]lkyl; Ar5

S AR ) AR Sl <o
conp&urlconsi st s of those conpounds of fornula
(T)wherein one or nore of the followng restrictions

a%pilu%/th Ug?{p'\?%fgﬁgmnﬁ%%ls of 8% ggo%oﬁnds%%?c?rﬁlu@ dI)'wherein one

-ermsréﬁ ﬂ&ﬁqﬂ@wﬂg:@sercn%ﬁapply- - G "al kyl -NH CO- or
Nl kyl - ; X1 represents a direct bond, -G

i M AR
. 2al kysalkyl NEE-¢€0e0r -C (@@ﬁlb'l- 2al kyl or HeP-C
| XAlndeirbsents Ruiré BosE eOL AlGYIOPQERALGT, -03|- ©-CB2 or -NR'-;

B ikr H‘?ﬁéd‘?ﬁgﬁﬁrﬂ%ﬁ& N Gl RO -
partrzaé’@flaf @eqﬁﬂ%’kents hydrogen or hal o; R3
éﬁt§hﬁh‘&§eﬁgeﬁaloR4 represents hydrogen, hydroxy,

2 A4
ﬁfra R L R g
-gaalrr@e/l tOEréﬁb n prastieudar 83 remmmtdlydrgngr 89> or
I—Rf?epresafrahy@@eﬁsents hydrogen R12 represents

- KoraeShms Mo Bren o, Eelyiid ARG RN R bt
hydr Ggaﬂcyénxyrrﬁbqﬁlmd igh ong) oratherq posmkr tyve pr leglerrtlbstltuents
hydr ggesid ¥kt Cf_piyesenbsHAYEr ogen;

R represents hydrogen;

R represents hydrogen, Cy_salkyl- or C;4alkyl-oxy-carbonyl-;

R™ represents hydrogen or Het*-C; 4alkyl, in particular hydrogen or

morpholinyl-C; salkyl;
R™ represents hydrogen;
R represents hydrogen;

Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidiny] wherein said Het” is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C;4alkyl-;

In a further embodiment Het” represents a heterocycle selected from morpholinyl
or piperidinyl optionally substituted with C14alkyl-, preferably methyl;

Het" represents morpholinyl;



Het 2 represents a heterocycle selected from
nor phol i nyl, piperazinyl, piperidinyl or pyrrolidinyl

wob@sesssai d Het2 is optionally substituted WCTEPR2084/053501
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or where possible two or nore substituents sel ected
from hydroxy, amno or G “alkyl-; In a further
enbodi ment Het2 represents a_pgeterocycle selected from
nor phol i nyl or piperidinyl optionally substituted with
CiHet’ kgpiresentp  déteroapdly sah@tddy&qm Hetpholinyl eppyersdiding];
Mg J¢a &XhtsF%ol&ﬁay‘iS éﬁﬂﬁ a heterocycl e selected

ol 1 di hy

from g or pyrr Het 20 represents
frrr tRPresrIg ph eBY >pi peridi nyl ; Ar4 represents phenyl ;

ArAir5 r@paseﬁeplﬁaympemyéllycqubsmedw;th eydoet i tuted with
cyano. O her special group of conpounds are: - those
conpounds of fornula (I Onerein al-a2= 3-a4 represents
N-CH=CH CH, - those conpounds of forrmula (I) wherein a
- &Fherapecidendup difcGhpdinditirer t hose conpounds of fornul a

T) whe 4 t
f:o?moung&ﬁ%f‘ﬁf’%?fﬂﬁmﬁ £ AR A e oo
_ -t Kanse compdnekionnuls g) wihewgin g )awrér@pwsmlﬂ -CH=N-CH;

r ep tesse Bé1BpouniR3flformils (Ip&ihbteﬁuil af=a-aNidpresents ORSEH=N-CH;

" RRATpAR Sl bkt () U St .ﬁ%ﬁﬁ o e
ZalthQFP compomﬁ%g%fo% Masreir —% OWR{ﬁS@t“(WE igpagticular —NH-;
X2- thep w@p@mas wmfremem)svherem fpredaltkyNR "iCO-C; salkyl-, in

pa”'aﬁ}éll%{ ]g}ql kyl -; - those conpounds of
f or f V\herel Y- re presgnts -G
- salthgpp cmomaéﬁ aif fosylg 1) wherei phr Fapesspi represnts ~NR"*-C.zalky],

- G i pArkipllaNBWEDO, Gilkyl=;sal | cyl -; - those conpounds of
f 14

Qr I{E‘L’% 88&}6&4&?5 &t @rr%a ﬁvsfhe %— %Lé%ﬁ%zersaﬁ{y?ﬁ;kr 6CO -Ci.
chI Gﬁllsy]orm prigagar -Cisallod #wigl-of fornul a

( ) whexe ebiipdtihdaotifoliauls € bseit R’haﬂooro; ¢higra ot botoar

tN0S60sE Oﬁgﬂi'o@ifonﬁ&&@ L&%ﬁ{e@ ¥hg hﬁégﬁ dRforh SPEBRRNE S

o0

fluoro a @‘p O; bse conpoundtls of
f or rfagsg compeynds af ferygla () whereimR " gnd Ry sonresenfi hgto, in particular those
t hi aBelpylnds pf formalal(p) vhehsd Rt tdpreentd idoremidBA represdnbahivro;

CoMPd %8 Séutnﬁg P%hglﬂg z% Wﬁ%feﬁl R 15%&1 g%rtigella}(%]@ﬂ)lyl oﬂti%nally

parttculrar 0se conp
(T) \féﬁhﬂtﬂ@mﬂ\@hﬂ@ﬁb’s in parti cuI ar phenyl optional ly
S ubshdsk db@outids bf foyrane (1) wheRASE® is CrpMings, iafpaftetlatidtBylyn;

( T'g ﬁe%gjﬁpﬁdr epr esent(g Wh%%%gl?(z lgand&mg?é]?a%&%{yg%tﬁmany

met wswmtgdwhpmpx. on 7 of the structure of formula
( T) .those compounds of formula (I) wherein R? is cyano;

- those compounds of formula (I) wherein R* represents methoxy and wherein said
methoxy is at position 7 of the structure of formula (I).

~ those compounds of formula (I) wherein R* represents Cy4alkyloxy substituted with
one substituent selected from C;4alkyloxy- or Het’-, in particular propyloxy
substituted with morpholinyl;

- those compounds of formula () wherein R* is hydrogen or C;salkyl-, in particular
methyl or wherein R" is C14alkyl-oxy-carbonyl-, in particular t-butyl-oxy-carbonyl-



- those conpounds of formula (T)wherein R4 represents
C "al kyl oxy substituted with one substituent sel ected
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substituted with norpholinyl; - those conmpounds of
formula (T)wherein R12 is hydrogen or G “alkyl-, in
particular nmethyl or whereinBl2 is G

~al kyl - oxy-carbonyl -, in particular

t = bthose campoundy dfdomiula @hwieeio dlefoeprdsnbmhofpholinyll aptoh)lly

ﬁﬁ%ﬁs?ﬁ%@h’% OBy Blof P BB Oyl Afich B rdneh th nirogen
at t 3eRd8 ert?féherﬁ%qpe of ¢ %WP’@((I)E he remai nder of

]E R ethosrm:nmpmiﬁdsuff fémﬂmal}aw{ﬂi Het® reprévestencpiigiayhelsiondlly
t
St it eyl € Lall Rkl S o aﬁﬁhﬁ@?ﬂéﬂ%@ﬂ thefiback

at t &lemdg th eltqféherﬁqnpe Qﬁ'ﬁl’f he renai nder of
th eﬂmmmmmﬁiﬁdﬁf foraula(Tpwheldin Het't Ppsetert mpxwmd;ﬂ dpfionally

opt ikl L8 E%“&g‘il%%%gp%f’m FRAEE bt e nirogen
mor R8P A regraindenff dhe serpogdsiof (Bgen atomto the

remal nder of the conpounds of formula (1). In a

S % Fﬁ{hu e&?@ tof ﬁlf i‘eggnt E’n&%ﬁ&?jhthe gzg nt l%tﬁ?nt%%ag Ps11il<)sn 4’ the
aB pdstituerdris 5%%@01!23 ﬁ?ﬂ%t%&!ﬂé@t is ot position 2iand ghe B subgituent
Bepdsdion BT tthd stRBlreadf f&ﬁﬁ]ﬂd R ﬁaxﬁéméﬂyo@t dfle6ingbnd®f

t g&)ltgﬁ(ilé%&)l tile fsé?)?{nt\re %;e t%s%%ﬁmgoun%g nPlUIl: dl%l (g fw(im%regnl tﬂg

rese I nven on ar

f ahifing fagmant jrubstityied With amRT substitneny @tmqstnon§’ and anR’

s &ﬂﬁﬁtu%ﬁttae Poshiidry’adil Wizeréinl Bad RE wanfituarit r&ﬁ&deﬁ‘ds %6105111 g?ﬁ!i@ular
uekr n sai d

2 PpBh aplt At S e@&qﬁeﬂ? b B B B ol fos e

mh@péwagqloaymb@ubsw “trarhonyls, hyétoagcaslmnabx eng, 00 ATt hle

9 patipulecian Bt bdigp RiecRaliom (ﬂl&@'ﬂf&h@ )ﬁ(&m}@@éﬁ'ﬁé% g)yrrohdmo

o ano
ar %?n cul a$$§§m8 “ﬁg’%g%l frl(?yg(ﬁ ? %{1%" chP% Y ra%]%yrlo br ono,

nmet hoxycar bonyl , pyrrolidi nocarbonyl,

mrh@ b&hpdiﬁd@@ftb?ﬁ?’denﬁéﬂ’éiﬁ (] %bfe@a&@ By lany 6ﬁ’s@{?&alcﬁanﬂﬁt§ Ryddthetic  *

(0] C epar e
oBRSSPRMEGIP b By PG 8Bl SRl SRR R Wt e
biortmﬁé@@e yk'ihle ﬁ@@wmglte ¢ “TeteroeydiniGomprends? t-r{ol ¥hepartd) p
desr-B04Bekell pyriiniides  Wiey -nh{t/ét@cléﬂab L K. %’)h(aﬁﬁ ?ﬁng\gg 41(2) 362-
C (0]

Fgéigg%%’? 5'|g(r1§g§ ﬂ%%%Trans ?Ztoé é ?ﬁz ; |OChem Phar m

Bull., Vol 41(2) 362- 368 (1993); J. Chem Soc,

PBIMdfTibﬁﬂl‘bse dom ofl‘(ﬁﬂml]al’(f) w}ieli‘e bX1 Qépres%ﬁ’t% —N@P%ﬁd

Cg'?g;?o%nﬁé ne im @% T T RS idines
? agesuerllip i O R Py
20%6@£®3m6¢mn};§;m® mﬁ% withan a}%;ropnate anﬂ?;le (D) using
4o kﬂé\ﬁﬁ"fe@éﬁbm%h&ﬁ@ﬂy §cHagioR eganifle ﬁﬁﬁgwta%e Guch)as Widitty1aine,

BRI Rl BEo-prpenkains D apd B Ar R Gt pose

t puchiah Nazﬁﬁ)_n &2003 and alike in a sultable polar solvent such as propane-2-ol, 1-

| biadlaektohitrite |an&fEﬁl&>Qt SV eRpRERRANERVDTSEMEA) and
{elml%)%ra?ures%n 'I‘hQ ec? aml?nopyndopynmldens (IV) are in a further step
substituted by a sultable amine of formula (VII) to give the intermediate of formula
VIII. This second substitution reaction is performed under known reactions conditions,




such as Na2CO3, K2CO3 and alike in a suitable polar
sol vent such as propane-2-ol, 1- butanol, acetonitrile

wa@pasakioke at el evated tenperatures (60-900C opCT/EP100%053501
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tenperatures). The thus obtained am nopyri dopyri m dens
(I'V) are in a further step substituted by a suitable
am ne of formula (V) to give_jghe internedi ate of
formula VDI. This second substitution reaction is

p suchoss fecexamgler bk stoving the apédiast aweldvatéddempsatote (26-1005°C)

¢ bpilafly ihdh %?Hp'hhf%%ofvbﬁ sﬁlﬁga% aﬁe.élol qnblﬁén%gatrmqso in the

p pepanzming (DIDBAP amljadike a'ﬁhe‘ mnpamdrmceorﬂmg ¢d thy irevention, are

\%alg;f %m@&%ﬁeﬁ‘ ldg[gf‘g{gu X gd'ilﬁ ¥1&1 surQ il t&ﬁ ﬁﬁﬂv&?cogatlggf‘)mng

accC e I nventi on
aclosyp dnypisalippeaforaed wyth ee?reﬁféff'r Qﬁae@tlplbtrg Tgapgt supiyas for example
c 1 gsdicgcloleikyigardodiinkido @CC) NVt dathoayldRinidazele (CDE).LOCL, TiCl,

t ¥ﬁhﬁ%¥:io¥1&§ ﬁﬁ&?&eﬁ%&bﬁé&ﬁf Qo{ilﬁ‘%ﬁ%’gaill ?éﬂq%%%%l@%bod%mde

( I)m@qus@mﬁwea?q qﬁhaérféy@n%ml)wle 9. Tid 4,
sul fur chloride fluoride (SO2CIF) or

| - (3-di net hyl am nopr opyl ) - 3chdnfe\l car bodi i m de (EDCI)
in the presence or absence of hydroxybenzotri @I zoIRq

(HOBt) Scheme 0 O vr v.Il - +JLI . Brwyey™® R4
(I P'P2Y2NH2 XlQ{ZPlgrxvlJy g
2 L Ty X protection N Pi fandP
9J>h ngéberidentl}[”\r sent opt’l onalq t\ek:tsed
W®ict Fondli roups, stich as for exanpl e g yRor

secondary i ne, hydroxXyi, hydroxycarbdﬁyl or halg,
(A, Br or 1), which upon reaction produce té¢gether
wWth the Yi respectively Y2 substituents to ;hughgwhﬁy
are attached, the divalent Y radi cal as defimed for

t he conpounds of _fort k1) herelnbeforg X1,.X2, oR1,
R2, R3 andR 4 aje de q as for the Bonﬁ\unﬂg ‘
fornula (1) her |nb¢& gAs further éxenpllnm

t he experinen art of thg n@,&mumum he roup of
conpounds of for1rﬁ‘ja ) \/\eim_‘r'epresga
I)

her ei nafter reﬁ4
( %)

P, and P, each independently represent optionally protected functional groups, such as for
example a primary or secondary amine, hydroxyl, hydroxycarbonyl, or halo (Cl, Br or I, which
upon reaction produce together with the Y; respectively Y, substituents to which they are
attached, the divalent Y radical as defined for the compounds of formula () hereinbefore. X,
X% RY, R% R® and R* are defined as for the compounds of formula (I) hereinbefore.

As further exemplified in the experimental part of the description, the group of
compounds of formula (I) were -X'- represents -O-, hereinafier referred to as
compounds of formula (I’), are generally prepared using the following synthesis
scheme. The compounds of this invention may be prepared by coupling the known 4-
chloro-6-chloropyrimidopyrimidine (IT) with suitable substituted anilines (IIT), which in
their turn can be prepared according to reaction schemes 3-7, furnish the intermediate
compounds (IV). Substitution under art known conditions of the 6-chloro group with



conpounds of formula (1'), are generally prepared
using the follow ng synthesis schene. The conpounds of
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4- cHor o- 6-cUor opyri m dopyrimdine (I11) with suitable

substituted anilines (Pl), which in their turn can be

prepared according to reactiQy.schemes 3-7, furnish

the internmedi ate conpounds (TV). Substitution under
alah appropmate elkdxitle, snch asffoﬁ dxamplediehayl axidyy mamox\ide Pan

a&%@nﬁfﬂsﬁﬁsﬁﬁ&i %b Lﬁgnn pipt %}t@éﬁoﬁ @gﬁ@bﬁe JiRXi de,

- tr| hou I Ve, upan

ggwpsgfeg MM?% él’ g}nec,daile %ﬁg&%&?ﬁe fgrula (VD)
T/SsHemeN).2 Nex(] Fifg clbhnee oeder Maguddbt: somiiximxs give cherta@et cvinpounds
foyuIa (VT) (Scheme 1). Next, ring closure under

tSunobu conditions give the target conpounds (1')-
ScherrelV— O. xRLAd V- O. c2H\V R - -R3 + H2N
R2 () 0) (IV) ROH NaH :::chclemeN RO 1 HNR2Z HNR2 0 Y
Ht aY LR ROg 3 R4 ra4d N R4 N Deprotectai ¥ 2~NKXR AR
(T) (vI) (V) eV = hydrogen or a protective group su

1

as forCle y E(TSrear Rt butyl, net hyl , R
et hyl , R3 t¥i al k¥| gr oubs—’R e%*gﬁ \
benzyIR |; and at?h a &, Y, X2, Rl, Re R3S R

andR 4 are def l(ll}ed as for ta|® corrpounds of 'Rorﬁul 3 (T
Those conpounds of forrmula (Y), where X2 represents - )
O and a a a -a4 represents N-C=N-C are preparedeB(OH,NaH
coupling the known 8-cUoro-2(nethyltM)-pyrin do[ys, 4-

dj pyrim dhne XXVP) \é\4 h 2- Xam ngphenol derivati ves ,Of i
forgula (3 yi el di ngy— ]C\l V—O-, ji\
HN \\R2 , BN N R? ~R2
0\3231\ N HO\":a . «— RO, 26\ \N
e —R —p3
R‘*/Ab:a( N\l s R NZ Deprotection " / R
R (V1)

V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl,
benzyl or trialkylsilyl groups; R represents benzyl or methyl; and a'-a®=a’a* Y, X% R, R% R®
and R* are defined asfor the compounds of formula (T) .
Those compounds of formula (I’), where X represents —O- and a'-a’=a’-a* represents
N-C=N-C are prepared by coupling the known 8-chloro-2(methylthio)-pyrimido[5,4-
djpyrimidine (XXVII) with 2-aminophenol derivatives of formula (XXVIII) yielding
the intermediate compounds of formula (XXIX). Next, after protection of the phenol
and oxidation of the methylthio, the pyrimidopyrimidine of formula (VIII) is converted
into the intermediate of formula (IX) using the appropriate alkoxide. Subsequent
deprotection followed by ring closure under Mitsunobu conditions should give the
target compounds of formula (I’).



the internmedi ate conpounds of fornmula (XXEX). Next,

after protection of the phenol and oxidation of the
woredolphgond o, the pyri m dopyri m di ne of fornmul aPCVEP)004/653501

converted into the internmediate of formula (1X) using

t he appropriate al koxi de. Subsequent deprotection

followed by ring closure undgg.M tsunobu conditions

shoul d give the target corrpo:;ads gf formul a

(F').Schene 2 d HO R1L HO v >R2 HZN NS s N

( XXVUT) (XXVII) RNRS pax Protectlon Phe ang.

Oxi dat | oo S fn’de R V- ,J\;@ (DQ R
N R3 (Yin)De rokect Ng:l\ HNHC VR4 RV =
hydr ogep \F{Sroté Or@UP such a% f@\tr ;[“

exanpl e, met hydgafponyl , t met hyl, ,lLefh benzyl
or trialkylsilyl groups; an I)X2, Rf 3Qﬂand@lﬂb
are defined as for the conpoundsof for mul a (|

Al ternatively, those conpounds of fornmulal ( n&“ ere

X2 represents - O and al-a2=a3-a4 repres r@,@a =C-N,
sai d conmpounds are preparged by coupli ng t eguiﬁa@vvn

4- cNbr o- 6- f | uor opyFT imdines () w
2-ami nophenol der i vgjdysh, of formula (x>€(/n% 781 di ng
t he |nterr@(§i| atoe ronRounds Q.f_f_o.u:rul?in (Mun 3 after
pr ot ecti oh Y 08 N
\ 2/'\4(/\ \til
ax) RINANWNG (v
Deprotection

R1
“°ﬁ/u Ewe
2 |
HN R / HN \\Rz

HOL,..0

S \N EE—— 0N __A
X, pS e
R A NséRs a

V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl,
benzyl or trialkylsilyl groups; and Y, X% R, R% R® and R* are defined as for the compounds of
formula (I)

Alternatively, those compounds of formula (I’), where X? represents —O- and
a'-a®=a’-a’ represents C-C=C-N, said compounds are prepared by coupling the known
4-chloro-6-fluoropyridopyrimidines (II) with 2-aminophenol derivatives of formula
(XXVIN) yielding the intermediate compounds of formula (VII). Next, after protection
10  of the phenol, the pyridopyrimidine of formula (VIII) is converted into the intermediate
of formula (IX) using the appropriate alkoxide. Subsequent deprotection followed by
ring closure under Mitsunobu conditions should give the target compounds of formula

@).



of the phenol, the pyridopyrimdine of formula (VHT)is
converted into the internediate of fornmula (IX) using
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foll owed by ring closure under M tsunobu conditions
shoul d give the target conpounds of fornula
(I").Scheme 3 A HO+ N H2ZN R R |I' R3 (XXVE P) (V)

(VII) Protection Phenol v-0 V- OHNR2 v - NHNR3
cheme 3

F| N(DCO RA N- R3 (VIII) ction HO Rl HN HO
Y V= hydrogenor a protegtive group such for R
exanpl e, ngf_hyl ear bo t- utyI met hyI et hyl, nzyI
or trialkyl r]yl g OupY Ny, . R3 andﬁ

def i nedagn#or>&khe CRAD fornul a( those

conmpounds V\heb&vﬁg represen the %
substituted anilines of for a (PI a) RET s al (Vip

prepared fromthe conmercially avail abl e n| tro- phenol s
(X) andthe a, w protected hal ogenated al cohols (XI)
under al kaline conditions in a reaction in rtPf‘%f‘é‘FOQent
for exanple, usi ng di met hxj acet am de (DWVA)

presence of V— :CI V-0 R
HN R2 :C!]

™
VO, O A S e HN Rr?
4 AN
() RAA NN (vIID
Deprotection

R1
HNTS>R? \l] )
Sy s R N e fo)
¥ &
R4 = / R3 J
AN @)

V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl,
benzyl or trialkylsilyl groups; and Y, R', R%, R? and R* aré defined as for the compounds of
formula () -

For those compounds where X> represents -O-, the suitable substituted anilines of
formula (IIT*) are generally prepared from the commercially available nitro-phenols (X)
and the ¢, -protected halogenated alcohols (XI) under alkaline conditions in a
reaction inert solvent, for example, using dimethylacetamide (DMA) in the presence of
K5CO3. The resulting nitro-phenyl derivative (XII) is subsequently reduced according
to standard conditions, for example, using iron/acetic acid, to yield the substituted
anilines of formula (IIT*) (Scheme 4).



K2CO3. The resulting nitro-phenyl derivative (X) is
subsequently reduced according to standard conditions,

wo orosessanpl e, using iron/acetic acid, to yiel dP€TEP2004/053501
substituted anilines of fornula (la) (Schenme 4).Schene
4 Rislf t R 2N (X) (XI) (XI1) / Reduction RL R2 (f )
X represents a hal ogen such ag.for exanple, A, Br and
| V represents a protective r19H1§’4SUCh as for exanple
met hyl car bonyl For those co ) where X2 represents
- NR12-or gt NR1grGi - 2al kyl -, the suitabl &_subst |/ uyed
ani l i nes of ]Tf\o mula (x] Jo.are generall vV pr erargg\//rom
t he commergrafihyoavail abl eV2- AT tro- benzal dehgeSTRXI )
and the am ne sulsyitutegxgl cohols (XIV) by redgusive
am nation under standard conditions, for exanple using
NaBHLt and titaniun(iv)isopropoxide as reducihg agents
in ethanol as solvent, yielding in a first/gfep.the
ni tro-benzyl am nes of for rmL§)( ~ RNexg/t he primary
free al cohol is protect ed usi ng ari| known procedures,
for exanple, using an esterifiHgatTToOrR?* reaction wth
acetic anhydride in the presence @f) pyridine. The thus
obtained internmediate of fornmula (XVlI) is subsequently
reduced RepHREE MBické stdhad@ak@peondrtddons, for exanpl e,
usi ng i r ¥mpaeet & wotetivakrdup sugh B lfal exinge watyBirbdnyit ed
anilines of formula (Pl ) (Schenme 5). Schenme 5 R |

I
it SRS Ml P o B
Shkiltestittitedcpnilines offocrohia |(TIT%) are generally prepared from the commercially
5  available 2-nitro-benzaldehydes (XIII) and the amine substituted alcohols (XIV) 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 (XV).
Next the primary free alcohol is protected using art known procedures, for example,
10  using an esterification reaction with acetic anhydride in the presence of pyridine.
The thus obtained intermediate of formula (XVI) is subsequently reduced according to
standard conditions, for example, using iron/acetic acid to yield the substituted anilines
of formula (I°) (Scheme 5).

Scheme 5
2 12 "
R 0 R Reductive HO’Y\N Zo5R
||// Ho+ BN OH R" " \\“ )
1
R NO, Amination 0z R
(XIm) V) V)
Shielding
free alcohol
Vo Y . 2
07 N R i . 2
Neo ~ /" Reduction V\O,Y\N >R
N gt -~ R \\"
2 . R 02N R1
ar’) XVD

V represents a protective group such as for example methylcarbonyl
15 m=0orlandn=1o0r2



HZN R 2N i (ib) (XVD V represents a protective group
such as for exanple nethylcarbonyl m= 0 or 1 andn =1

WO@Rr0023B88913 hose conpounds where X2 represents -POFERIOBH/O53501
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the suitable substituted anilines of formula (1 ) are
general ly prepared according to reaction schene 5. In

a first step the known 2-nitrg-benzal dehydes (XIP) are
converted into the correspondi ng oxinme (XVIIl) using,

f Bor thoszrpmppunidsevimre X kepresentoHADTFEH-| the switshlet substityted dmilines

hyElfopih TicNSre oEaHAITySRbShr QXAcOB AR 16 RaBlitntschefRd §
al l O)ﬁ\gd to rigct for eﬁaqrégiéie, W an hal o eaatﬁ‘gq
aM teenibe knawe 2o Reeaidelydst A ) are convsted it fiee
usomgpdfidi{goxime DKBD) osingyifordexampley tha ge knewh ydndensation reaction
PL Ehiogﬁaﬂﬁﬂ%w i ke TBDMS or TBDPS, andNaH in THF
for the reaction conditions, followed by reducjng, the
nNexaishexirpe of trmplaanil & allgived 1q sepgt forsxample, with g halegenated
p alkylackaatt nedes uikiatihed eonditions, iforutxehplnising K3 COE if DMS0D @ with a
( : 1S irBR i

e S =tk o it TOENP Y WP o M i fol
aTgsgtionyonditions, fallovred by asdusime dhanpitro groug, for exagpls, Ftbdron/ acetic
C adIpau pesvidede guitiBlersabstiagahimlire diforaeila @ond and Y
represents C ~al kyl- NH-CO, the suitable substituted

anilines of fornula (Tfld) agg.generally prepared
according to rgaction scheme 7. In a first step the

known 2- m;l,tyj\)b nzlgz'blc_ i /Hﬁdre am dated to the
i ntermedi af,eg of formulg (XXS ders+ ard_ kpewn
conditi oms, f Nozexanpl e, us‘?ZHg\g\Fﬁydroxﬂ\afned\lﬁn ne of
fornula (XX) tB&D i s added dréyM se to a m xtour ey
(XX) in CH2CA 2 in the presence of K,CO

1, 1' caronyl bi s-1 Hi m dazol e. Next the pri magy D0
al cohob (s\gr/otect ed using art kno procedures, for
exanpl e, using &n Rrifi Reduption r eacPi-orOwi ACRL i C
anhydride in thgy nce<«of—py+r+di ne. The th §\||

obt ai ned interrredig,gg of formula (XXIP) is ON R?
subsequently reduc according to standard condi t poxys,

for exanple, using iron/acetic acid to yield the
subst i tXmerrepents a halogen such as for example Cl, Bror1 .

For those compounds where X represents a direct bond and Y represents Cy.salkyl-
NH-CO-, the suitable substituted anilines of formula (III%) are generally prepared
according to reaction scheme 7.

In a first step the known 2-nitro-benzoic acids (XX) are amidated to the intermediates
of formula (XXII) under art known conditions, for example, using a hydroxylated
amine of formula (XXI) that is added dropwise to a mixture of (XX) in CH,Cl, in the
presence of 1,1°carbonylbis-1H-imidazole.

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 (XXIII) is subsequently reduced according
to standard conditions, for example, using iron/acetic acid to yield the substituted
anilines of formula (IIT%).



10

15

anilines of forrmula (Td).Schenme 7 QJf H HO' Am dati on
H H2N- Y-OH 2N NQ + (XXP) (XX) (XXT) | | sShielding ,

WGR200ResB9ec3 i on R 2 11 H H2ZN R1 2N (Pl d) (xxm POI/EP2004/053501

represents a protective group such as for exanple
met hyl car bonyl For those conpounds where X2 represents
a direct bond the suitable suhstituted anilines of
formula (H ) are generally regared according to

reaction schene 7. In a fird ep the known o
2-nitro- i@ aI ehydes (XI) are al kenat ed 0"~
|ntermsd| ot f or myla (XXY) umdiéniomr t known \\“

condi ti ons/ .exanple, using the—wttig Rea®™'ion K
with the appropgixgt e phosp@a®i um salt of forIruI XXM

(XXI'V). Follow ng esterification of the free Shieldin
exanpl e,
usi ng et hanol urtpler acidic conditi ons the

carboxylic acid under standard conditions fo

i nt er medi‘at evof K opmiea ( XRddR)tiomr e V gﬁ eI d

the desired substit{fed apilines of rn‘ul ( :

Schene 8 R2 / THW '"- R N2/ -gC HOW tY |*§i02N

"R1L (XT) 1 J (XXTuiiyReaction (XXV) Esterifi €8fPon O Y1

R2 Reduction 1 = H2 M "R 1) (XXVT) Y1 represents a

Cral ky v shpr&erisQipflfetive @@ ibd foreaniplt riehi@icapéper i ment al

part of the description, the group of

For those compounds where X? represents a direct bond the suitable substituted anilines
of formula (III°) are generally prepared according to reaction scheme 7.

In a first step the known 2-nitro-benzaldehydes (XIII) are alkenated to the
intermediates of formula (XXV) under art known conditions, for example, using the
Wittig Reaction with the appropriate phosphonium salt of formula (XXIV).

Following esterification of the free carboxylic acid under standard conditions for
example, using ethanol under acidic conditions, the intermediate of formula (XXVI) are
reduced to yield the desired substituted anilines of formula (IIT°).

Scheme 8
el CS i@
X1m) XXIV) Reactlon

l Esterification

o Y.
/O\I]/Y1\/ji:/IR2 Reduction - \g/ = & /"R2
| ——
O HNT g ON” g1
() (XXVD

Y represents a C; jalkyl

As further exemplified in the experimental part of the description, the group of

g2l

compounds of formula (I) were -X- represents -NR''- and and a'-a’=a’-a* represents N-
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conmpounds of fornmula (T)were -X1- represents -NR 11-
and and a'-aWa 4 represents NCH=N- CHT herei nafter

WO edosiossa3 t o as conmpounds of formula (F"), ar ePCI/EP2004/053501

general ly prepared ixsing the foll ow ng synthesis
schene (Schene 9). Said conpounds may be prepared by
coupling the known

8- cMor o- 2( nmelhyl t W) - pyrim do[5 4-d] pyrimdine with
LRerN-S 3P hleareihaftie réfomed toas compundsraf ﬁvrr(xw P), areygendraliyng

Lot B e 3 IRWARTRAMRER s@ﬂenI SRR 9)78%d%om sy may be

t'he rimdol.b5, of f I a,
PR a%lwﬁa@g e e Srttoy ésﬁayl%e%’w%ﬁé gpsgimidine
kwithw2ramancphiehalrderivdtives ofnfadnhiy (XKWL yeblimgetha imdemediate
mto gi ve the target conpounds of
fo%@u %ﬁ?ﬂﬂgﬁ ene )9 CI V- O HO. _Protection
?Bﬁnin}daﬁ faimpiquging o foppulaxabl) 15 praatoduring)an gminated
Pcﬂameb(DIXK) gndut prikn&i dbnditidds] foMookgd EHIKG clédhird unddt Ritdddobu

[ tnt hose conpounds
I%Oﬁglor rr%lrd%( ; %geﬁlo E ré)\g?deﬁsﬁglnt(g -)NRll and and a
a a -a4 represents N CH=CH CH 3the conpounds are
prepared by coupling the AW 4, 6-di chl oro- (XXVP' )
wi t h 2-am nophenol d?’l vatives of forrrul a ()%VI P),
yi el g the inger at e moEEoednds of’
(XXEK}iﬁ]lextq, h"’s Fi do[ 3084 yr| m dll_m zf or mul a
( XXEX “SR2ami nat an am em a cohol
under ar Rondi t 'O%@ﬁl) fol |l one ng cI osure
under M1tsun bo conditions ‘'to give @etXXIX)
conmpounds of fornul a (I""P) (Schene R10) Scherme 10 d HO

RLCif " Totective group
+ RPN—y—o0H &XX)

1 H< 1

Y (0] //I]R /OH 0. //R

N2 Y ﬂ 2

" HN R HN R
y/ l 3 (I'") ’\..RB

Alternatively, for those compounds of formula (I) where -X'- represents -NR''- and
and a'-a’>=a’-a* represents N-CH=CH-CH, the compounds are prepared by coupling the
known 4,6-dichloro- (XXVII’) with 2-aminophenol derivatives of formula (XXVIII),
yielding the intermediate compounds of formula (XXIX?).

Next, the pyrido[3,2-d]pyrimidine of formula (XXIX") is aminated using an aminated
alcohol (XXX) under art known conditions, followed by ring closure under Mitsunobo
conditions to give the target compounds of formula (I’***) (Scheme 10).



H2 NR2 R4 (xxvm) (XXVJT) N 3 (XXDO + RIIN- Y- OH
(XXX) R4 (XXXI'} Where necessary or desired, any one or

wOore0s/056913 he foll ow ng further steps in any orPET/ER@Y4/053501
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be perforned : (i) renoving any renai ning protecting
group(s); () converting a conmpound of fornmula (T)or a
protected formthereof into g4urther conpound of
formula (1) or a protecgted rmthereof; (iii)
converting a compound %%—Fviﬁula (T)or a protected
formthereof into g T-oxide, a salt, g, quagprnary am ne

Ol HA )Rvate PROLY:! orrpound of formJIa or a
protﬁgkd ﬁorrﬁl/ﬁ e'}b (iv)_convert iyg RPV- oxi de, a

St arRjuat Bt M Na ane or a sg \:?gkpf a conmpound of
for mul or a pro d formtherkoff into a
conpound of fornula (I r a pr%te &mﬂﬁi@ﬁereof
(v) converting a iV-oxide, a salt, quaternary am ne
or a solvate of a conpound of for mulfa (1), or
protected formthereof into another |[N-D Ne "?PH *XX)
phar maceutically acceptable additioN salt a quaternary
am ne or va—sok rRof a conpound &f fu P | &' (T)or a
protecte forn1\\dreof (vi) whefe the dbound of
formula (T)i snsbtakned as a n1xﬂure ofiN (R'Rand (S)
enantlﬁdﬁgé' @IVlng<%he~ﬁrxt é\% fain the
desi r ed zeft m Conpounds ofge A s
(T),iV-oxides aﬁé|2|on sal ts, quaterﬁbryoaahyes and
stereochem cal isoneric forns thereof can be converted
into further conpounds according to the invention
usi ng procedures known in the art.It will be
R REREyRY dEshl‘é%eanZ o beghotd bfithefoRlbling Hkihel Bepd 18 any order
procsssﬂi deacrlbe ove the functional "groups of
A% conpounds may need to be bl ocked by

pioteswvinggny rerugising Pratesting gedup;oups, which it is

§b61ﬁ}él'tﬁl taQcoRbRESS fohﬁ\ﬁh 8r & fdﬁ&%&\i fordMhBRoFREd a further

o bt o ot ot £ ﬁ?ci?sff e M g

t@iXcobwrriingia corapduwpt oF fqin}llat(é)rqrakpmtyttt@ﬂ folre thelraiflinth adkoxide, a

tri §5@tt DYty amiReR Y dovaRhflaClohip Bl Mﬁlﬁﬂ‘é’ {I) or a protected
SU|La Bﬁ ggptectlng groups for am no include

t er {18 xycar bonyl

iv) convertmg a N-oxide, a salt, a quaternary amine or a solvate of a compound of

formula (I) or a protected form thereof into a compound of formula (I) or a protected
form thereof;

(v) converting a N-oxide, a salt, a quaternary amine or a solvate of a compound of
formula (T) or a protected form thereof into another N-oxide, a pharmaceutically
acceptable addition salt a quaternary amine or a solvate of a compound of formula
(D) or a protected form thereof;

(vi) where the compound of formula (I) is obtained as a mixture of (R) and (S)
enantiomers resolving the mixture to obtain the desired enantiomer.

Compounds of formula (I), N-oxides, addition salts, quaternary amines and
stereochemical isomeric forms thereof can be converted into further compounds
according to the invention using procedures known in the art.



or benzyl oxycarbonyl. Suitable protecting groups for
carboxylic acid include i -7alkyl or benzyl esters.
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may take place before or after a reaction step.
Additionally, the | ST-atonsin conpounds of fornula
(T)can be nethylated by artkpgwn nmethods using CH3-|

in a suitable solvent such as, for exanple

2k wilh pammpnejateéd by tHogelslolad ianheoart ﬂhiatmtﬂhwﬂrﬁmm desdgbedldbeve

DRI B D amEd e TRt 1 Rt Lk Socki Ruprgiecine

g8 t ransfor mat i on of which sone exanpl es are
menti oned hereinafter. The conmpounds o f fornula (1)

"Bl BbAPRELCAMEL S Bl SORECHRRAILAIIN: AiiSna

nown fes for’ co [

ng
t parkeRylim ecidhiSyiBhleprotaetie; arsups\;ﬁorcbyd&é%tqw edgiplylsilyl groups
| fele. @i ldﬁildaﬂﬂétﬁﬁﬂyl,otﬁrttmyyhﬂpmymlﬂyorhﬁn@tﬁy‘l&]ﬂ}&)j beniy] dnd

L QF -
ﬁﬁﬁﬁe}) dpcg)y% p hen *lb g%ft 0X Sz?otr I di I?t)el Hﬁlﬁ%ﬁ%%&ycmmnyl
erphe@@flws@ w&abtﬁprp ft;ﬁp%pstfet esxboxglic agidinglyde Guealkyl
|aﬂkg@nbgm§erOX|des conprise, for exanple, hydrogen
per oxi de, alkali metal or earth al kaline netal
per oxi des, sodi um per oxi de, potaSS|un1perOX|de
Eb?mptem@nér@amt@ns@ pg ahespupsIRpr lakseplpeerhefgre or afier a
afdactionsteph as, for exanpl e, benzenecarboperoxoic acid
or halo substituted benzenecar boper oxoi c acid, e.g.
3-chl or obenzenecar boper oxoi ¢ aci d, peroxoalkan0|c

abfdigonally,ghe Blpiers ir eampouads of fornwly (B gan ksaethylated by art-
elﬂﬁ)wntmélhﬁd‘d hsh:}gctﬂwle 0% ind @bleSuiveattuch &0 for eRinSpl@R Propadéne,

r nols, e.g. ethanol and the
PR REbE DR abR

toluene ket ones, e.g.
2 butanone halogenated hydrocarbons e.g.

drkhd e iRk b&ﬁﬁm@ﬁl (t) Banxd1st ESconl/erfdGhro $adhvithdr FollIwity

ereoche I h Q
e T
aW@MWﬁﬁﬂﬁﬁw%ﬁ@@ures Di astereomers may be separ at ed
by physi cal nmethods such as selective crystallization

chr Q |c chni Savn
P GHLRTR A SRS O BR0UAE S PSS P
oformﬁ ﬁ)llewms@a?hbsom proerdias oy qonverting 8 finalest nifrpgen into its
| NioxideaehnatSasd | Anoytltmoa rr@%ﬁm maf giRdllytR caitiéd 001 Byereactiag the
aSVLlE c " m 80 r
f ?)l,?.rn,1 {eé%ll _I_()l'l ’]ll]g&lﬁ &’lth 3u nif f (ﬁ] gSun:m?fg(l[ﬂégfn?gl%% {V?th an
oﬁtpmm'é‘@ opgAnd¢) er rapfgamé @esozideo prﬁmPIlRﬁ‘? aumgaicReaRKiges somprise,

FR)E eﬁf@l@ hﬁdrc%bﬁﬁéx@ﬁﬁ@l SIEh&alCi Raklie alk SRR madtsl PefdXides, e.g.
R C$ 6‘%}%1 th ogas G h ag%es gpprgéna care #éi)&lmluldgsa}n%y cQ)mpnse
dpewm agids s, as, ifqmmnplmhﬂmmgarhwmwm halojsgbstituted

n%nh%&arb@@ﬁfﬁdl@%d,&‘e & arbhhﬁommieeﬁﬂoﬁef&maaaﬁ,ep@rsxoancamw

(#uggf gcetlc i ackd 8 t I ngef%%ldes e.g. tegl]lt}gl hydro tpgroe‘i’ie Suitable

solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-

-u

Q=3

carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.
dichloromethane, and mixtures of such solvents.



resol ving agents such as, for exanple, chiral acids,
to m xtures ofdiastereoneric salts or conpounds; then

w@byosiossalid y separating said m xtures of di ast ePEDERI0D4053501

10

15

20

25

30

salts or conmpounds by, for exanple, selective

crystal lization or chromatographic techniques, e.g.

l'iquid chromat ography and theggli ke nethods; and

finally converting said separated di astereoneric salts
d?ure stameochantscallytigontdrie foons efthocminpogndnalifomorie (3 maPbe ebtained

@Q@ﬁ@éﬁcﬁ%ﬂa&‘t hﬁmfﬁf tb&ed nbldaﬁyeo?deﬁo?%ﬁb@&}é&amgy
fromt pure st erepchem ca sto

PG rethocts; syehuas e aYee%rY%fﬁl&zaﬂoa "Eﬁfg oppgtographicdechniques, e.g.
poonttetieirenh distribudion, ligaidihremgogreptytandrlse Kiec ur

stereospecifically. An alternative manner of
separ ating the enantioneric fornms of the cgnpounds of

tghe coympryndseldoragp &) erd s phthe miqrggdigtes in the present in-
c&anﬁﬂfamgmﬁbm aniaByrp@gtiricetfban aton Ubude sthreochini@ils idosheric
.ui% Ips ofPkaid [rrg[lo d%QiﬂGXteHE §ﬁ 3 of)]IEmteEl1 gy the application of
8 | at er a I n P?] e

I N startin S as us .
r%lﬂqvmpr uFese&?mq: f@rqeﬁp@m&%b%se@ﬁ@tq@m\myswal

cmam@dsrsdaa HNekldttiye b stalbiraionCr @htoynafogtiphidiechnitfues] ). Efinter
[ [

8 sy BFEL Halg chiduider b0 i Bo TRE Wl BRI lrs can be
p?lé@ath qmmﬁm@wnﬁwse P firsh eQpyietiag st saqemiempdiepuyish suitable
Offesdlvihgbdedts( duch hs, (6 xainbR, phird AEGS t inﬁﬂthrbl yofdigstpéontrie salts

(ﬂ'q:'oH g&hdﬁ aéh%f? %ﬁ%@%@@&%g%ﬁﬁgﬁ&g&n oﬁ@a%@%rg% ec{aﬂé gr
g‘?%‘mQ“%dﬁé’b’e if%rtﬂxymgléi gelacve ¢y ltzﬁ@ng)?' shigmatogEip |twgmafles
&g, hiqhﬁlaihhﬁﬁyﬂograph)baﬁmhe likeinbthbds; @hd fthallyefvsingddaid separated

' b Akt s on ﬁ&&&o&ﬁﬁ{ﬁf Sthé gégr&%?J)Mg(eqanﬂomerS Pure

- gtgreachpmicgliy igemetic fforms @pqywlso be obtained from the pure stereochemically
- HorBediimNGY th€epstopidtk ittermedigtes afPdth€isg matealdprovided that the

15- G - hal ky] - I NH, -G “al kyl - NH CO-,
-%te%“'f’g‘gf&&’??“g"*“?‘% {P%%}B |’\aI kyl; X2 represents a
direct bond, O -OGC .Z2alkyl-, CO _CO G _2al kyl -,
N@l Eltemdﬂlaé Zndriner of saﬂ)dﬁfﬂing the &dAtiomerie f¥Fbdbf BE compounds of

@ ax%d 5%:@&%%% %Q‘foiveg ¥1%mﬁ%ﬁﬂ)‘n?a@ﬁyp%ydﬂ,apaﬁ:{gular liquid
s@l’é@ftl?tt)grﬁré’d’ vﬁn@g]a ﬂﬁl'aéSta@naﬁ{PhPﬁe substituted with one
or where possible two or nore substituents sel ected

];éoanrrl]]gomtﬁer i%%(é/ ﬁlgp %lagd st%lq%g (%ate{:rgdi%ag %Q%H i @%%Lc%g rﬂrocedures
1%m@m%hw¢mab@eﬁa@ﬁ %wwmoﬁmwnd magjbe gomescizllysygilable or
ity B@ﬁé}h@é’df hecordi®i wa@tr hﬂmﬁ@r"éﬁd{ﬁ}ék ) Hﬁwevi&iaﬁlﬂﬁm{rhthesm of the
chp&n %u? E%]I'mula(tj(‘[), Qésent m%nt?o%l M& provides the intermediates of
formula (III)

y-O~y—X /\,R‘Z
HZNJ\’\R1
(I

the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof, wherein



Ca~cycl oal kyl oxy-, G -6al koxy-, Ar 5, Ar”oxy-,
di hydroxyborane , G “"al koxy- substituted wth hal o,
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or nore substituents selected from hal o, hydroxy or
NRS5R6, Ci ~al kyl carbonyl - wherein said C "al kyl is
optionally substituted with giye or where possible two
or nore substituents selected from hydroxy or

OV reirdsyhts bytrogerRer aprdfRciiveogreurepreferabhydssbaetedeininh the group
sel e&hﬁgm r&%&u ERBEHY Qrbu%&uﬁ; etAZbdnS P R silyl

¥ e Ré’ ] o i Vi Rl

Subs-101.§alllt}éd\lm3t®1 smyn,eoesdlmlwl 4G Cemllodny | -

C2Mal: ylc,, 12 K3EQXCO-NH- Alck Yy I sy |
opt i ona {y} sug\zﬁl tcultsal bQ/ e or V\hercé %Ié}égﬁ%l e two
or bt Pt Castltd- %%1‘%@%1@5] from hydr ogen, hydroxy,

g)ﬁ repre@efntsﬁi‘ dirbot Igomyot -G zﬁ]kplr mnm-mﬁamglemk
Aa or en
Fl {% 2 Scphet o-%f’&c%} &d<¥£1ky1 pheny

oﬁ{lonal rtat one or” here p035| ble two
TeBteEenis pedrogeneriaao.dglop By draxs, fsmyinfdeailesy-> Gyalkaky |
am @ galkoxs-"sabdtithtok with hidd4 andR 15 are each

| ndgge gggrgdbg %g,ﬁﬁheo% Ox%g@g,ggﬁ%gspw &4 mfie!Stbstinidis sclected

r epr es s hydREy er ki @pd sel ect ed from pi peri d| nyI
gh’rﬂbﬁhenm&hydr@gqnecmo rnalq, hfrdtbﬁﬁ)hbldmxyai‘lﬂinyl- Het'®-carbonyl-,
io
i soxa’Zoﬁ(ﬁ yg%g azo ¥a]1 &3;/}?4% iy pcgyr bTm%o_r?%S
Mer@(%@lgyaammocaf o1yl §PYy <cycloalkyl-,
Cal dza\((,lcycldsmﬁyloxy-r Cy éalkoal4 Wr®, Arpbepydihydrbeyhpkan€, |
o2 oty draino 8l kol - mono- o

m ho- car bonyl -;
r epr%selky Sdl)bﬁ'é‘%l@fld@%”é OS@’IhEFS"tP@éFﬂ?lF i) eg/mpea substﬁ%ntseﬁlected
pi per i dionyhalohkydeoty @@RPRAet erocycl e is optionally

HOb M S B e

hydr oxyrhere peqsmkgnwo or@omw mugly(tyga gctegd droxy or
pol yhydr;Qalkyloxy-~al kyl -; Het 14 represent a heterocycl e

sgs ect zi nyl
o A R RSP KA A o o B |
sEbgmrfsa@fé alymgﬁn Sriealkyl, Wﬂelﬁéxe@%%ylt, st oqu*ers I,
ﬁ u 3SCiJa]JLeﬂ$'1$:a1$)6hﬁC btibnhityosubsiitatel yith 16t ayichibglaladocarbonyl-,

r I
pgl y gnxglsgﬁe E .fa]l@l(ﬁgt 1%%#)3 grfphen%%bﬁé‘%aﬂ? substltuted with
sel eeteée whespp Wmmore ﬁgbﬁﬁﬂaﬁmﬂ pelgered fram éyﬁegmhydmxy,
or pmﬁﬁbbﬂmyﬂkﬂbﬁy -ein said heterocycle is optionally

SHOShERA gl 15,8, M cheES . oty by
substltuted w1th one or where possible two or more substltuents selected from
hydrogen, hydroxy, amino or C;4alkyloxy-;

R and R" are each independently selected from hydrogen, C;4alkyl, Het"-C; salkyl-
or Ci4alkyloxyC;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



hydroxy-C i “al kyl -, G ~al kyl oxyC i *al kyl or
pol yhydroxy-C i *al kyl -; Het 16 represent a heterocycle

W@ edosossa3 f r om nor phol i nyl, pyrrolidinyl, pipePE@wEP3004/053501
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1, 3, 2- di oxabor ol ane or piperidinyl wherein said
heterocycle is optionally substituted with one or nore
substituents sel ected from Cpgal kyl; and Het 17
represent a heterocycle selected frompyrrolidinyl or

pi pemindd ﬁlyhalwidlyéiﬂxysﬁi@lkybt phreoyly phenyl-€1 eadkylgnal | y
subsgi Liiese LBkPI0 B dHo- W @%ﬁm Bi"é?m%-cé‘i‘%ﬁyl-

bgtl tuent <el ect ed frg %
?#ﬂr 6%Ves€n 2 mrwple selscte r&)&tf YT O%‘IPIRW erem said
pol yHeyddoyaly isﬁ‘optloﬁailqudbstltutdd twith®na rod whiete Jfdssibsle hwo or more

i nd %?ﬂﬁ‘eﬂ I f(;éﬁgﬁ,qs

S‘ﬁﬁ | Ny s¥1§§t§cfo |1n4§;l Qi[E!S‘Ee)‘?:am yI%0§9p| peri di nyl
V\/ner CrplEary 1Ll sormmié{oxx 14#Yopt i onal |y
slméals‘trelirwemh Mitdrbryole &setuctedifiont mofphekinyl) @yrtolidingt, piperaginyl or

b I
f’]u dr élﬂ%@l @keci ﬁl%?lh%éf&%f@f ﬂ Aﬁéil%sxgég&%’ek vﬁﬂl &¥lor where
poI mﬁblem@momaubgnmenﬁﬁﬁeleﬂe mﬂfﬂwﬂ, 5
eac *léydmi?mﬁnﬂﬂ@l-l ¢ Kyl Lalkylen lbblyhﬁdrbﬁbﬂ@hia\ﬁcyl-
st |
AR eyt
t al kg}pendawl §Gmfsélﬁ3l?ﬁtef°w19rlé seguona Qﬂe or where
(OT;‘ apdsyible twé ombklsﬁb&taﬁemsmelacfeﬁ&dﬁedi_anm @&cfdnagla:yh a
i ons
5] ) e X AR o 1@“? SOpMRby Gty 20
et gepegdent a he@grocyg]m s@}qcteﬂ gpjklyp)mohdmyl plpetazmyl,
- C" al, X Yldiokdibdesdanie or pigeridip/l dhertibsatd hitérocycldue bftiondlly
&aﬁ% o oﬁ?%e%%m%w?sﬁ?%é BopCraivhan
cI;I@tn FePIpREnicn laﬂterwelecﬁ@}pcteérf@ﬁ%mmlmé pbplpv}dw Sihetein said
fhegflfb‘iéiékiy&e hy@b’tﬁgﬂnf sﬂiéﬁﬂilfbd wit éhe di Whiefopossible two or more
r r han -
1% csglié%on E el\é‘éﬁq‘ ﬁ%? ? %%5&& Ooaﬂ%g-l’, hy%&bgl“‘ﬂle?l-’lg -
I'n a43¥k0ﬂ°ﬁ‘@1r4aﬂ‘ﬁb‘é¥m°}ﬁéhﬁdfw ¢1e;51|k§ ents hydrogen, cyano,
hEt8, anb Yo eaeh ifdpdha ety ydpredent Adetetocytcld spldéted GomanorfRolinyl,

Ir?igr:[?}%%g}es f‘@ ﬁ%g}rf]l oﬁ%ﬁ&%m}h @\*h%feﬂxpya% s (arHe!D“9 gre o\f)}mnally

Ci " afukstitegsd, with Q@ehc)),q w. @ppom@e Wr@g@rﬁtsgbstltuents selected from

Het mf@@nbkwyclomylpmymo&wmamyl L aRylox ¢t Akykot ;
polyhydroxy-C; 4alkyl-;

Ar!, Ar%, AP, Ar* and Ar° each independently represent phenyl optionally substituted
with cyano, Cj.alkylsulfonyl-, C4alkylsulfonylamino-, aminosulfonylamino-,
hydroxy-C;4alkyl, aminosulfonyl-, hydroxy-, Ci4alkyloxy- or Ci4alkyl.

x

In particular the intermediates of formula (III) wherein one or more of the following
restrictions apply;

i) Y represents -Cs galkyl-, ~C_salkyl-oxy-C;_salkyl-, -C;salkyl-NR"-C salkyl-,
-C1.¢alkyl-NH-CO-;

ii) X represents a direct bond, O, -O-Cy.zalkyl-, NR'2, -NR™-Csalkyl-, -CHa-,
-O-N=CH- or Cjalkyl;

i) R represents hydrogen, cyano, halo or hydroxy, preferably halo;



vii) Hetl represents thiazolyl optionally substituted
with amno, G "alkyl, hydroxy-G “alkyl-, phenyl,

w@b@spsso¥ al kyl -, G "al kyl - oxy-C i ~al kyl -, nonPET/B8P2004/053501
di (G "al kyl )am no- or am no-carbonyl-; vi) Het16
represents a heterocycle selected from pi peridinyl or
pyrrolidinyl. It is also an @bject of the present
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i nvention to provide the use of an internedi ate of
fioy rﬂiu@r@sems hiydroghis cygme, halsj liydodxyahydieryeetpohyl ki nase
| nhidgi, 519y oﬁ?l-flii’ét 6985%8& E, @HEREIJ r@gé&fky{l ”E:ib 8r 1)

The _co ounds of.” for e int tes of
forﬂﬂﬁgﬁ(@@w ‘{ﬁn %@wrﬁwg%\tﬁhy mymi T
bec dlsgalkyrydyorHes msparpblﬂmiﬁaepm@nma‘iydmgemmym@ balo,Tydyoxy, or

can herefore be used as nedicines. Accordingly, in a
furt gr aspect this invention concerns the

t df nEdresews hyfropddh fupadkylyotkiyalidorsatpory,. 2 \ HN R
Ra)uwr” iepiesantk Het"-OhsaikyRAin (pidtitlar tibephidingdi Claalkel; ms t he

r t: Yol S,
rlgégc %‘Z% 1{1%28%%0?@:{ . Slﬁ)gum nl g{iteho ?J"Lam@lr“‘ el a -a4
repr é@w§1aalhylvenl>@ﬁ¥1 Plzf'@ylcgwaélﬁql -eEt-dotog¥G aalidrimene- or
NE@H _o-rdrmmrice-ﬂirbon}_ﬂi& 9al kyl - , -G
A A A g

represents hydrogen, cyano, hal o, hydroxycarbonyl -
Qit fsallso\an @bjecedtieplesent hﬁbﬂtﬁnﬂa phosidel the Gde ofan Mtédhediate of

Irqu rfg%rﬁg% gﬂy de%g éé}t&e@f S sgcg&%‘(mhcu}té;el%fe nﬁl 1?(:lr léﬂého?ié}foroerxample

whereempeeng of farm (Iarr nore substituents seI ect ed from
O"al kyl oxy or Het2-; R11 represents hydrogen; R13

B R BBA s Up oty ‘?gzﬁd%wér@s&?%é b Rtlla O of the present
e SR FelH] bRsARe ?Yriyqssesf)plg?émagqlmal DIDBRiF. a;hﬁy pan

therefore be used as medicines.

Accordingly, in a further aspect this invention concerns the intermediates of formula
(XXXT1) 1
y /OH HOK /I] R
\ AN SR

R* (XXXI)
the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein
a'-a’=a’-a* represents a divalent radical selected from N-CH=CH-CH or N-CH=N-CH;
Y represents ~Cs.salkyl-, -C_salkyl-NR'*-C_salkyl-, -C;salkyl-NH-CO- or
-CO-NH -CMalkyl- 5
R’ represents hydrogen or halo;
R? represents hydrogen, cyano, halo, hydroxycarbonyl-, C;4alkyloxycarbonyl-,
Het'®-carbonyl- or Ar>;
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pyrrolidinyl wherein said Het is optionally
substituted with one or where possible two or nore

waeshsgouent s sel ected from hydroxy, am no or BUT/EP2004/053501

Nal kyl-; In a further enbodi nent Het2 represents a

het erocycl e sel ected from norpholinyl or piperidinyl
optionally substituted -wthg§ ~alkyl-, preferably
nethyl Het 14 represents norpholinyl; Het 16

Répemeents diydroket@rakylote, A6 ialie]duyamR oegesohis 6 Lalkyloxy
pyr %%s'uﬂhé&’\!vrth (s SARRERRIIR J%%? Yore QibRtith&RE iefldSrom

pher&{v] pt1 ona substituted with cyano; as well
t he S?@f‘)ﬂf’x)ér‘?f Hetsrmediate of formula (XXXI) in the
RIhtdpessenss bfdregenpcr ocycl i ¢ ki nase i nhi b| tor such as

ggsge?}%gﬂjé ﬁnp?ﬁl“‘%ﬁ(gpw a‘lr p‘gﬁ]mﬁhgr el na ier t he

S VRCHesRES aohqt%spgyc@ﬁﬁ geted fzma mAmbelima ripeRainy); piperitinyl or
t he yteHdiny] wienpo kidHeA mpsmnanpﬁubmetedmmrmdmmeﬁe possible

h
{ he EEn0R RBSIASeb B KO Rrarby, BRAKTRC st OF
assdpa rgmbvdlwemrm BPEIW“%F hetetocysle saleted frpe giogeholinyl
was driiefidingloptiogally\sabistitutedCaithiq) QalRyle,réfetablyandifyly/3

R 0 jpotoxicity assays such as LI VE/ DEAD
gecﬁ%%]rn}é% \g@]es‘ﬁbr MIT. Accordi ngI]E\;,P the pr esent

(Hﬁremreﬁqmp pdgicEskcle splected Ao maspAlinyerayrglidinyl; and
t Avé rdpidsentsphbingl;es of formula (XXXI) and their

p}}a {%?e%%% t)ﬁe%k ér{pﬁ%ﬁﬁﬁf%hgs%u%gh %ﬂlo L w@ﬂ % He Qe of an

I.soneric

f o r rmteﬂmdlqs@,ef ﬁOHmtlh er%%) in g %mawv uoéa naprowphcﬂ%nase inhibitor

t r ealiceay foPéxapiphiBé tintpousds &Lfokrmpla@l)i f er ati on nmedi at ed

di seases. The conpounds of formula (J),the

internmedi ates of formula (XXXI) and their .
piyadaserdhedin g crperipeatabpaheaeinglten theesovi@dnhibigery sHpetend anti-
CtumioBy dbﬁfziﬂy afhthé pescanebnigendd Bl @eisTithainteymbdige®hidsbeen

f

el SR, AP B ol S B b B RO TR RSP G TR. 1 an
C%Wp@uvmssaye theraaowh l‘thébl’toﬁ’eeffm/téﬁ thecnempeunds gyasitestadon) the
Usafisr ca'mflﬁolﬁi 6T 18R SKOVSisthg b@ khOWe 8yt6toxiR ashystdh as

dllt'ﬁ}ﬁl:) ééu?a?ﬂo%sﬁ ey etinopathy. In view of the
ey of 85

€ Co according to the invention,
there is provided a nethod of treating a cel
m@btcﬁ@lﬁtme@e@hsmv&ﬁbn Prévidl e shedd dngionsdsl FFifersiuta (1) and the

r.es
a%'rtﬁ m S %éesrqf%grgq\ﬁaatgéalpn r#&ﬁeﬂﬁ)ha ne ea(fglﬁgggﬁ% g‘%] ‘teﬂg rr%)ﬁl o5,
fagdition saHs) @ateanammps g stergpehgicay ispmerig fﬁvreqsu faguse i m
ah&spy. MbRIpaftRGRE invBe ﬁa&@m&fr,pr@ehﬁ@f &Rl pdlEkhtion mediated

%sgggeers] It I(:"enc\?l)rrelrmo l%ds %i‘ @%mglg mﬁ{l ni%rcl 5 oarla%sn W fgl?%u]zp @KX%(Q and their
mhmp@mlhwm@@ Napxidsh a@rdl%ml Séhm a@@tpmerymm anéfthea

Cs@aimuaﬂmagcmxﬁeﬁh@ﬁ)m thijfheirBitAftéd K¥tefelr8d & UsBInpounds

i ncl ng,, humn One skilled in the art wll
rag‘c'(gé]ﬁl %‘gthfﬁrg’en Ont herapeutically effective anmount of
the EGFR inhibitors

Disorders for which the compounds accoxding to the invention are particularly useful

are atherosclerosis, restenosis, cancer and diabetic complications e.g. retinopathy.



of the present invention is the anmount sufficient to
i nduce the gromh inhibitory effect and that this

w@rwanssovari es inter alia, depending on the siREI/EPIN04/053501
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type of the neoplasia, the concentration of the

conmpound in the therapeutic formulation, and the
condition of the patient. CGegerally, an anount of EGFR
inhibitor to be adnmi nistered as a therapeutic agent

f Brviéw efthe ntilitg ef the poropauhdy atdovdingltosthe dentiunc thesesis provided a

gfngﬁf)&’ 5@1&%&9%5 Sell Pr Cﬂa ﬁQé&%oﬂ%{j sdcl A ther g\élaleﬂomp Gestenosis and

term ne ase by an at
pAnseTciha methed AerpRismg P R ABIaRi A 18 nFfEoR gk trcatment,
r f8 ekdnpld, @ ninted) @ehidingthuaianef suﬁhﬁn@fﬁﬁﬁ d o’elllpbolifaiatmd disorder,

e elep PR ebionkBpl 15 i inB et Ao ¥ hopthe Mbmsion.

treatment concentrations, a patient in need of
t Bid nievld chinjsding the kystddtic €l Eopidabadihidibtrhkdnefan effe@ive amount

n‘g,é{ ﬂ%P U%g% Eigmgq% Blgquemé)ﬂ,{% 'a}&fsnﬂﬂso ?fc&ld&# }ﬁ&nail oﬂhé-ﬁgned
a@db@aﬁﬁﬂhm@gnmm aﬁlgﬁrapﬂmacaéb(se@fewvecaa@,%mb@fsthg EGER inhibitors
t BEthe presdnp pftentidh id the ainb®id butiivtent mpatedbe HOGEH BhidPotyCeffect

* B8 R bl Yo B! S BLla R R § 9%@4 ¢ {fbe Stthe neoplasia,

pHgcangeatation of the sempoundiibthe therappitie fernudation, saddhmeondition of
pﬂ@@adw: esemngamdmkmmﬁﬂnbmdb by aditfiisterdd £ a

cndﬁint r%gtlﬁg ge lg?olirfel%gg Fre $xcﬁn;1s ?[ﬁér? érgél

tfﬂ@tenwsam#@@ncat, @gllb¢ determingchor exy@sp Py gasedwransttend swlan
are also useful to mark or identify the kinase domai n

Lt DR EFBIRIE oAV BASEAR N33R HERRRLRUR r s Wilfior o

e conp resen I'nventi on can
|ﬁlséqemwnt sitR) llp@P tangePEQ-S p¢M 026¥Land mere psugfly y ndf to 10 pM.
CO8pbiginghise rodtRediconthRatidhe Bpdtiant il esdbRediirRend Yikdl} iill be

ARl el BP E S B IR bod St Rk AR B
\mgéqg to $0Qmg/ke bedycweight. As @p@deabeffeﬂ%nh@@e aTgPEHE Hay vty ona
f baseibyla@se beis. 8515 ﬁ@fmwﬁedﬁ@mﬁm @imﬂoﬁﬁ&d acOfr@ing to the

)ﬁ ? tlonage ' flj{gmrr&&ﬁc%ﬁ Ol%noreto %@ﬁn;ssmg %r sc%gd ﬁeornlilb%fo?v

HOSé m:)o and er nmed

f Shitable @byoroquyicalffusmalatior 4re psepated; bdd@pw erecatyeeysing well

ak@Wn dnd r@idily evalbisle igRedieatyIpound according to the
i nvention containing a halogen atomis prone

forradiol abel | ing by replacing the hal ogen atom by a
sui Pup|te thainhighedegmgi afatslestiviy gy ePGFR dinbibierso fescqmppounds of

t fvrﬁulat(l)m& %ea;hﬁnﬁaﬁat@aﬁtfbmmh QM as @effhed Rbdve, 4R 3lso useful

di
76 n ity W04 el U sy 6B whalpcptons. o
Tthes puipesacthe conappusds ef the sraseat invention| cen da leheled, da patsisular by

p@pfa@ﬁlgegmﬁwba 0f %fn@lbk&y,eéﬁ&@adigﬁofeeaﬁﬂsoﬁl BHe Biblééﬁlengy their

oS e ote XY 4 P SR R Parmpind ARSEE pbsfpouncs

i havingat ldapipne balm“dtichrla@l rediasistive isntgpe obiobinesrbmirietan fiugne; or

athesd &ﬂiﬁo@ld@'ﬁhﬁﬂgﬁlea@t&fedﬂmﬁtom thRA bidntit i On of a

hydbng egma&la?rrgroyp &)nglrsts tolf %ﬁrgs%tcompounds of formula (I) and intermediates
of formula (XXXI) wherein R1 is a radioactive halogen atom. In principle, any

compound according to the invention containing a halogen atom is prone for

I.
o

.-|




Hence, said radiol abel |l ed conpounds according to the
i nvention can be used in a process of specifically

WOorokiops913 ecept or sites in biol ogical material PCBEPINN4/053501
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process conprises the steps of (a) radiolabelling a
conpound according to the invention, (b) adm nistering
this radiol abel |l ed conpound §n biol ogical material and
subsequently (c) detecting the em ssions fromthe

r mdiotabelbieg lbg derdaineotha dalogére atosy Iy (i suitalyé dsmtoperntSeritable halogen

' ﬁdﬂ%@fbbestt‘a tﬁ@ béear@fﬁﬁfo\éct]ﬂqudﬂtes Rt &) addy whi ahr.hagoactive

a_bi o] ogi cal, Iy part| ‘uitar this térm’
oPeSy s 1 Bey s é%f "Piradhd Briopgyy Hyqrides ogt P The
ainroditctiomiof rarhdipactipebalogdnyatum raan tbeopattotimed byred sujtable exchange

PREL DN Q]‘rtlﬁnﬁsﬁ@ dzlﬁgs&%h?ﬁﬁe Prtddies é\g @BscHBES hél@lﬂaﬂo%' Grepare

assays, | ed”conpoun are adm ni stere
ﬂ"?l%ﬂ?néﬁ‘b\‘%‘ﬁ?ﬁ e fbosi tion to an ani mal and the

| ocahother mfersstingl foradodiadivtdbleRidg G ryostbsistuting detafidhedom by a

%’.Stn"%g"‘ﬁ P SO0 b BronBl Bion By 2 W BSHET, ey
- Hencer peoh rasiglahel o ooreRRIEH B eI T) theriaveien (coR és Ut in o
tj)'tioSesﬁTIiiﬂ npécifidatly dhakinp edep@n sitbs tih ebiglagitalcmb@tial. Said process

CSEREL 55 DI BBl G BBl o
tem belisgogompored tonbiglegicahimaterighard subsequently (c)
hﬁa’t@itlﬁghﬁ\eﬁnlss-ﬂﬁb SoftbE RdbldbkliédRghpgndn or gan by

ad m[‘ﬂg t%{ag rbiorf ﬁ‘%hgll i Q%Iaﬁtetg C rﬁ%gg% Hng lof 'iﬁ%{l’érﬂl which has

(T)and em Sssi ons

cd langl@ ﬁ@tmtnﬁmlaaﬁlaﬁ fexet refers tp rﬁé@@nqamples plasma or

| PodyTiuidyTbut lalso)te tanials) spdreillyagasblootidiarieB L6t parts of animals

'Hx‘é?%btggn prow des the use of the conpounds according
nvention in the manufacture of a nedi cament

f or Whemasef iyingixp astays e radiglabeiiost ¢ampnoundsare administered in an

pippkd;frﬁfe&bmpeslﬁdrﬂﬁ lafl aﬁlﬁlal)ﬁnd théliocatibwassaidiiaioRiellyd coffpounds
| \'J
2is ORIl 000 A o, 0B S5F b QHelehordH Bfission
r Galaptrt@@eeiaoa@ma@hée(sé’wae prBesitrar Bmissiopdemography G%ET) @nd the
Cliky. £ thiy Mbinewthe ldistritRitioR bf 1he phréiculze Paeeptdickitel fiRougbUhitate body

Oéanabg @eﬁgﬁé& 51?& d$ gzﬁis CB&%P%%%F%QQ"&?’?&%%}Q & bggis‘lgﬁzed by the

recl plen
b@nas@gtw@mqe@s m@‘ﬂ@mdt hergipabgue. |T9alajbr9@esmﬁmgmg Forqsgan by

Oa&inmﬁkg a taalﬁi&@lléwddﬁ:g)ohﬁwyf fohglat(l) and détaéﬁﬂgcﬂié amissions
tﬂeom?}%é&e E?m% ?{g{sgg ﬁijes agpfgf thé%) g}@le\g}ieon.

treatms mn| erin
i ngredient on a reginen of between one and four
| T yrk @ furfher aspéty, thd/Prededt interitidn @ﬁﬁﬁd@ltae fielof tiecoRglotnd

' Qc%or%ggeco% ﬁvegﬁoﬁ”‘ g'ﬁ;}@ mgﬁu‘féc%%e gqgedlca}n tts ehtfol {r ﬁrg%gy of the

A@fempmegi Cell PF@II@F?@S’@ disoidess @ mcheﬁﬁpm t her pr ovi des a
pharnaceutlcal conposi tion conprising a conpound

et ConrthgoRl 25 g 8 B2t PGy g do heroas
cﬁlp e¢tisie iegredient mdpeh iwenuingd to'ashisw p adberepeutical effect sdl be, of
ofoulR] iy GafBRtpalicala¥tdipdui@, th Rffte of administration, the age and
condition of the recipient, and the particular disorder or disease being treated. A
suitable daily dose would be from 0.01 mg/kg to 300 mg/kg body weight, in particular
from 10 mg/kg to 100 mg/kg body weight. A method of treatment may also include




ingredients of the conposition and not deleterious to
the recipients thereof. The pharnaceutica

W@ eooposidts ons of this invention may be prepar eBCDHEPZNY053501
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met hods well known in the art of pharmacy, for
exanpl e, using nmethods such as those described in
Gennaro et al. Rem ngton's Pgarmaceutical Sciences
(18th ed., Mack Publishing Conpany, 1990, see
esjevistihy thPartivedngredird omacegimercell begwegraorstand deurdmidkes per
t r Manufacture). A therapeutically effective amount
of "the particul ar conpound, in base formor addition
salt form as the active ingredient is conbined in
| %ﬂmgpcasibleﬁbme aovuvb ingzedidnatobradminis tkddyal ones i )4 pdofegable to
1. d
p%éﬁﬁﬁ R Yl A Epith Yook 2l Y prcadft Fyention furher

RYidpsa P %H*’r“tl"Ph ERPOSHHER AR AFOTERIHTE Sr¢arding touthe
dpmelnainlvgnuoﬂ, togéthamithdahagectnicallsaddepiable cafieebeditiehty The
f Qaﬁné%% hﬁﬁen?@&gﬂm“«m %;%tﬁ‘l;lé’oﬂ tﬁe%%ﬁseao% 1%% contPRliEH WARGRY Sther

parentera ati on;
a@ﬁﬁemegts Pﬁfheeﬁ%%wna?@dvp@qlww recipigpis thesgof.ay |

eye drops or via a cream gel, shanpoo or the Iike.

F
aoe @fﬁﬂcagﬁﬂoﬁﬁﬁﬁée%% i RRES b uﬁf%@arff@hié@ methods
pwelk \@ylg(ghe gt efiphggnacy,.dpr ¢ y esinggeghods giohas those descnbed
oinl csenna{o@omoksmgdmtsrmlaimdeamcal Scidceadis™ @ﬂ Mazk Publiphing
?B?e[nghiébﬁsseﬁ ‘é%{l %ﬁ%ﬁéi%eﬁﬁdn%c% ticl ?%%ra hé Xid tﬁe@nd
arrirers sucC ar c sugar.s
k%{femilfﬂctmleh iy thergpeudically; eifeative ameuas qfttba p@nﬁmﬂgr %Ij@ﬂ%@d,am hase
t foemlolr kédifidh sahdorng aethe bctve Meieedient i ddiBbinedipstiaste adeixture

| B EpBarnREAALER, b B o NPT SR o s
ofieprnding @g@e @‘PﬂTtOfﬂﬁ?HﬁaﬁP%d%HP‘é for adranisteation. Phese Rearmaceutical
CéutiposilibnCaae Gestitbly i Gnitbrdosag! fisrre S tab¥s Breférably, for systemic

p@cx&ﬂfs&&%'n n sHE R mﬂge‘?&ﬁane@%r g@eﬁtél%ﬁ FMs&AﬁH@ or¥(ﬁ)1ca1

onprise arge
ommsnﬁwémheaﬂvsa inhelationy&RQSE EDTaY; @mdaor@cﬂr i 4 ¢ream,
bghatnip6d thekel likd. Mo edapleping@patih® i ,coﬁs;fosﬁzsmloeal daBige lf&m
p r C

DEFRR Bl el o BIREL G Sl B s o
geliiedts @il cehcpl@ And the fikerin 4l @saofgrl ALquichprepargtions sichns
pmp@sﬁds lsyrupé) leBXirsComd eolaﬁxms Ogtfsohd €arkiefibuch adtircRdsSsugars,

C%%%SI I ONS’ swe?s a mm F""nge%tsr%}itﬂghﬁa ltﬁé’ga%Fo%Eo&,&%

[=C ut aneous
t w@sa@apsuleé ancbﬁbﬁetsnﬁﬁqayse@é ﬂaﬁmeg%én adminisration; ighlets and capsules
erpREt @ rigeadvaMagions ofl dudhdealditdoinB} thatich @ge §dlid pharma-

ok 192{1 %L.r'ngrs %Qer%vﬂ)%gl \%nﬁ)ﬂ)gg’(y ﬁoﬁ‘ﬁ&%&%ﬁ’ ats El%/o%isho%(sj iy Xatmer will

na In mn

cwgl&saﬁap}nmsg pnemedwnr % dqasttin larga portetoueh othsningredients, for
S&iaﬁapwjﬂi did y(ﬂﬁbﬂi@}/mﬁyﬂﬁé intThadde Trfj dreabRes Ba 1AM b | @k bﬁﬁnﬂl@ may be

d%r%ParI%%m gr(;a}nrfncgfo tgle alzr}gérsco%f 1§e§ élghneg olE)rcsllg ! eéaéds%u%on or a mixture of
atihine angk gluaoge salutipgy Inmq@blﬁ/amn@@ mayalsqbe prgpared inhich case
p@p%pnaﬁ%qald&ﬁﬁien@ Bus@éndﬁlt“g a@j@nt@bxﬂitﬁt@ [ka mdy Yeemployed. In the
espec ous to farnulate

PR EE 2P b oSS b G optiopsliy amprises
umpetnetr@mm ehbancingsgensandiond switshle weitalrie agent.aptibually dcombirfed
OQfR S@table additives of any nature in minor proportions, which additives do not cause
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Dosage unit formas used in the specification and
clains herein refers to physically discrete units

W@ iosakioe3 as unitary dosages, each unit cont ai PCTEPR04/053501
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predeterm ned quantity of active ingredient calcul ated
to produce the desired therapeutic effect in
association wth the requiregy.pharmaceutical carrier.
Exanpl es of such dosage unit forns are tablets
(anycsignificayt deletrrious effectsamtthelskia Shiek s)ditives pay faslitatpithd s,

p&ﬁﬂﬁﬁtrzﬁﬁﬁ kStns sklﬁ@ﬁ@&sma}l' N ﬁ&%f@l%? 2hthd B8 %eé?fed compositions.
s oonf u th

ensi ons, teaspoopf.ul . S an
¢ C‘HPRPS’?@’@%IQ %EIH"B‘FW |“é¥ P ©- %@f‘ﬁ%’é‘%ﬁlﬁl patch,
pa;ratspbiemeorraahn ethtmérite t er m ' ADDP' means
, I- (azodi car bonyl ) bi s- pi peri di ne, 'DVF neans
J\ NV-dinet hyl formam de, ' THF neans tetrahydrofuran,
eciAlly AdVaniagequs Jo formplatsxtheiorementigned pharmarentical he
[ ﬂhﬁfo@ﬁdﬂﬁiﬁ desabe Uit foxarfpd casddf aﬂﬁnﬂsﬁﬂﬁfn&hﬂ@ﬁif&ftmty of dosage.

pgg%gé Em oﬁﬁ lag ﬁs%g%l Lh& @p&:ﬁcg{ug}p cl? erein rd;xfer§ to pﬂysi&ally
nilisqrefe emeffsuztalée G Wmd@sagsy repghgmt M%‘?g A afedeiEnined quantity
( 6% REvbingietiknt caledladdabip@bacedhe dRired Iﬂib@tﬁﬁhtld S0 AEsociation

nﬁ%tﬂe@gctuﬁ&%{ﬂa%ﬁ%h?éﬁ QalHLx) E%%gl%ts'o% ga%\(;%gf &s a1e
@U@fsme@@ngweqr @@%@%)’t%?%pﬂlisw(&%mc ets, wafers,
f in_lidcebﬁd:olaﬁﬁhsdﬂ b@plensjong) teispebnlfids, tABIeSHoonuls anll Eig TG Aide

4se ap&%&%ﬁ%?e@?hygrggglhexyl ) am no] pyri do[ 3, 2-

f(]pyrl m din-4-yl]amno] - (internediate 2) A mxture
|nterned|ate 1 (0.00255 nol) and 6-am no-1I -hexano

(% gimas stirred at 1000C for 3 hours, then

omtenperature. The residue was purified

b@ler@ma@%a% mpﬁplg’(/p &eans 1,]'dazodicarhoayl)bist piperidine, ‘DMF’ means

Iﬂ:%i@ez ZBAD. théahb tetrdfdidPurary FPMETUmEhng Hgnethyl

é; internmediate 2, nelting point 2600C. Exanpl eA2

epar atl on of phenol,
4-chloro-2-[[6-[ (4- hydroxybutyl ) ami no] pyri do[ 3, 2-

" BV Preparstionof thel ihtefddidds- (i nternedi ate8) A mixture of

intermediate 1 (0.0013 nol) and 4-am no- 1-butanol
(0.026 nol) was stirred at 1000C for 4 hours, then
o roomtenperature and hydrol yzed a saturated

S cd) Pedparatiod oﬁihéﬁdl,m Elilbrord-[{6-chibfopyfids [ -pyemidinir act ed
@9}4]\@] ried over MpSOM, filtered, and the
en S eva or ted till dryness. The residue
(e r@gylrwfé %@Frﬂiﬂﬁioe ayuidel 3 31dlnyrintding (@004 Sapely anl A¢hloro-2-
Shrhin6phegl6ll (0.08446a1481) AGAIpMGahb1\BE At Rbd Sirfed bt 50°C: L3P QBY), then
Tgr%uéhet‘ % 1%31% t%&e%e%%v%?ated to dryness. The residue was taken up in

ether, filtered and dried, yielding 1g (100%) of intermediate 1.

b) Preparation of phenol, 4-chloro-2-[[6-[(6-hydroxyhexyl)amino]pyrido[3,2-
d]pyrimidin-4-yl]amino]- (intermediate 2)
A mixture of intermediate 1 (0.00255 mol) and 6-amino-1-hexanol (0.0255 mol) was
stirred at 100°C for 3 hours, then brought to room temperature. The residue was
purified by chromatography over silica gel (eluent: DCM/MeOH/NH4OH 97/3/0.1; 70-
200um), yielding 0.71g (72%) of intermediate 2, melting point 260°C.



crystallized fromacetonitrile and diethyl ether. The
precipitate was filtered off and dried, yielding 69ny

WO 285058913 i nternmedi ate 3, nelting point 227C. BEXEEP1064/053501
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A3 Preparation of phenol,

4-cUor 0-2-[[ 6-[ (5- hydr oxypenlyl ) am no] pyri do[ 3, 2-
Apyrimdin-4-yl]amno]- (intggnediated) A mxture of
internmediate 1 (0.0013 nol) and 5-am no-|- rentanol
(0.0195 nol) was stirred at 1000C for 4 hours, then
brought to roomtenperature and hydrol yzed a saturated

(0] 3% ﬁgém chloride. The m xture was extracted by DCM
d ante

an e Duspab Srenfort oo ny v fiiina Byl >

(Oi]nﬁgyndm%-yﬂmnmb] ditemedige 8 m chr omat ogr aphy over

Skl Rt infoRhBA | myg%%wglmoe@zbmo 0,026 mol) was
) r2eq
{ ?ta%a ge"ﬂooﬁ.f?rrﬂies' ﬁo&n&? b rigi fernpersHate g By P e

wsesurhted s@utioh affsdbdiamdhbbride The yiietini wgs 5&11igte(i b MCMS decanted,
' @ﬁ&irJ%MSG%Aﬁlteﬁﬁ, én'd@ﬂe PRIeR w499oraR4 3 fné The residue

t
EO?%S?%S [p_‘%ﬁ ﬁeﬁm chrprepiogranhyouey slice g8l) pyri i di n- 4-
y (heeni: DOM/MeORYSHiQId D a/54. 15 Y0200} Ut redidue (81mg, 17%) was
8z &E}!ﬂ%&r drﬂéuna)aaetﬁyi Eﬂhﬁg 8¢ e rﬁ%@«g&gﬁdg@%ﬁf d
OO -4-
(8“ '%@agrq(ll? %ﬁ%ﬂm no‘fq‘*’é%I é’?erlgg?g@o%? fchour t hSIenn

cool ed to roomtenperature, the precipitate was
f Exanepled3of f, washed with water and then with diethyl

etl*igraxﬁmne o@bh&lél urbhleﬁ&ag[s 5-ﬁk&g§5&>%é}ﬁﬁd&§jol Horid3,2-

{P’B g‘?‘g?f{’% I ) ar nlono] pyrim do[ 5, 4-
Aeymxmmﬁmwngdd}m ﬁqus (mqh)taedeamel -B3ntamot{0Q196 encdf was
| ffrRiaEe doeRESorl4 ﬁ&r@%ﬁ% tho kddnPripifuteana ﬁ?&@iyzed a

E%&%‘%ﬁ‘i aig)gﬁ V\Iiﬁ?rfl‘%d Iy OOOC at e#gﬁg&?gﬁ ecanted and dried
ovest Mgmzaﬁlmd, e the mlvma@pmmmsm &/sblug (0.45g)

Swas RiFted B %l)lqinﬂg:hﬁmih?%ﬁ @%r'sﬂiica @eh&ﬁue%@@qﬁﬁébm H

1%#3 IV\% 6 i e t%j @%ﬁ{gedﬂ%gpgw g&%&lﬁ e’,gsgl eacetoxgmle and

Pdiefbsk @ihero'fheqfreqqgltatedm[ﬁﬁl@red]qﬁ@/dnd rdrxhdnmeldmge‘i%hg:@ PY) of

(infgrﬁéa}a@ua{n@]u@ Qhﬁ@&cdrops) was addedto a m xture
of 6-chl oro- yrldo[3 2-d] pyrimdin-4(l H) -one

[171178-33-9] (0.00275 nol) and thionyl chloride
(0.179 nol). The reaction m xture was stirred and
rBrampleA4 (at 800C) for 90 nminutes. The sol vent was

e\/aweerpafaﬁdn oﬁﬂﬁﬁolm-emwnpnm(ﬁam FHRIpyREEas 5 pifidin-4-
Oyldmm \r/]\@%ct ted. The resi due was di ssolved in
3 Ran e organi c solution was washed with

aAgly{(@femfeSdchéqg eomethyittoop pyrimido[S.4--d]pyrimidine (0.0047 mol) and 2-
amino-4-chlorophenol (0.0094 mol) in dioxane (5 mal) was stirred at 80°C for 1 hour,

then cooled to room temperature, the precipitate was filtered off, washed with water

and then with diethyl ether and dried in vacuo, yielding 1.2g (80%) of intermediate 5.
b) Preparation of phenol, 4-chloro-2-[[6-[(6-hydroxyhexyl)amino]pyrimido[5,4-
d]pyrimidin-4-yl]amino]- (intermediate 6)

A mixture of intermediate 1 (0.00172 mol) in 6-amimno-1-hexanol (0.0022 mol) was

melt at 100°C afier 8 hours. The residue was purified by column chromatography over




solution, then dried (MgSX), filtered and the sol vent
was evaporated, yielding 0.49g (89% of internediate

W@ 2005/0649P3.C. 85% P). b) Preparation of PCT/EP2004/053501
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4-[2- (6- CMoro-pyrido[ 3, 2-d] pyri m dm 4-yl am no) - phenoxy
]- butyric acid ethyl ester (internmedi ate 8)
Intermediate (7) (0.00245nmpl9g.Was di ssolved in
2-propanol (20 m) (not very sol uble).
Jsilic@- g&lniehmph L&Y/ CHOHMNILOR 87/3/@1 ;185 70mi)arelding 004206 of
R, E"lﬁ\sr gea. TR QO?WS ﬁ}f%@ﬁjgri;dnﬁ%gain\vacuo 3r1eldmg 135mg
|V-0q5é tanamne 0. 00490 nol). The reacti

Qe P Ped and refl uxed over ni ght. Then, the
reaction mxture was cool ed to room tenperature and
the sol vent was evaporated. The residue was taken up

il@,g iﬂ gshyl ether. The precipitate was filtered off
rie yleldlngl48wgbof fraction (1)

(punp) ,
( gia B@margh%@ﬂ yeido[8 29dlpyrinyidizp) 45 Wi hiere s Grternesliate Bire
startlng rraterlal B) This fraction (1) was purified

' a FRSFEFH. é18ro V?&dbf‘:ﬁ?—é} din-4(1H)-one

T e I i -

Awisstiteil aedtefimed (3180t @rfor 90 minutks. dibkgblversttveas ef§hopB&B SSome
r@l:ﬂlo%ﬁﬁth@gfgﬁﬁg adb&d An@\ﬁéjsoméma\gﬂ &\}a Brafldl Fhe residue was dissolved
i V- tha m ne (8110 m)l%’ gwéeactl on, m xtur
Bl i BelutiRpar 3R Whed Yot 7 satofaled aquepysdtCOs
mohmon,ethm@&dc(bigém)t Blteredand therpelveartt was cvapbrdtéh yebdingOu9g

) h@pi ynas conmbined with fraction
V@g/Zﬁgﬂ%}ﬂg&egg felsg?é@col urm chr omat ogr aphy over
silica gel (eluent: n-hexane/Et OAc 3/1). The product
fractions were coll ected and the sol vent was
e\p) Beparation of4-Et-@ (hiorg:ryridold2-dlnyemidietatlamino)-phenoxy]-
(&hﬁg{cgeﬂleﬂ{ylgﬂérl(ﬁtdnﬁe(ﬂﬁaej itative yield, used in next
reaction step without further purificati on) C)

Firnnz %&tk(‘ D 00245urtngl ;vgsa dlgsolved in 2- n%ro%arngl (2|O nrlrl? ﬁno) solélble)
o thmpg R g by ioler BN molb e pddedfoflgmed by
edddition@$ (Vg- d(ethyleé]am&nina((EO(BPO lrdle r Tieechieadtion (xture was stirred

(Qldqgﬁlﬁé %mi??@' T, 30 1%%%%9%% (‘%&9‘&1 ofed?6 xGbm te gange

est er were.m X e
U%V?wmdfe% | Breasidusaresgrkenyypdnig; digghyl e
(ﬂrymﬁlﬁif@/ﬁvﬁ ﬁ)lyeréﬂfﬂand deed(mimp) hdekingdied8 g dhiractiond L) (goeenish

(sbll 4,53, P B? i er Sprgs%ﬁ{é %ﬂ?&e %ﬁrﬁg m&@?alfﬁﬁa%soﬁlac‘ﬁ@é )

peatE ate
10%nic acid 1, 1- di net hyl et hyl ester

(O 00288 m)I) vvere m xed for 2.5 hours at 1000C in an
Oferesotian tvadrepbdid@isk (not in a closed reactor as

P00 Ol SR SRy
r&-Agyingp, @«g&bw@@qlﬁ agid, ¢ hyh ester, (99935 mal) was adde Followed by

addition of N, N-diethylethanamine (0.0110 mol). The reaction mixture was stirred and
refluxed overnight. Then, the reaction mixture was cooled to room temperature and the

solvent was evaporated. The residue was combined with fraction (1) and subjected to
flash column chromatography over silica gel (eluent: n-hexane/EtOAc 3/1). The
product fractions were collected and the solvent was evaporated, yielding 3.04g of
intermediate (8)(greenish solid in quantitative yield, used in next reaction step without
further purification).



3/'1). The product fractions were collected and the
sol vent was evaporated, yielding internediate (9)

W@ RiPEQ58992% P) . d) Preparation PCT/EP2004/053501
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of 4- { 2- [ 6- ( 3- Anmo- pr opyl ar nno) - pyri do[ 3, 2-d] pyri m di n-
4- yl am no] - phenoxy}-butyric acid ethyl ester
(internediate 10 Internediagg (9) ( (0.00019 nol) was
di ssol ved in dichl oronethane (4.00 m).
Trifluoroacetic acid (0.05192 nol) was added and the

r eddriparation of4r{ 2] nidster tButoxydarbenylamineypropylamine)opyrido[3,2-

t edpRIrAIH £ ylafifd]-PRENRL-bRPH: 4&@dRi ni ng acid were
evezﬁ)grgtt e@qtl n @;}369 otary evaporator. The resultant

r 250 GET BISTIeHEE Ay i ed” (hi gh- vacuum punp), vi el di ng
internmediate (10) (HPLC: 93% P, quantitative {i el d;
ubiermediate &8 (0,08Qd6 el hangt @rmingrrepybeatbyrichasid 1,1-dimethylethyl
P eftérf(0.062 88 Gigl) werp nitkedXar Zliihc.inﬁﬁl at 100°C an a[ c?l>osed reactor, yielding
o£4 -4 2 1\q549 AR PL SRY, -.pur i do
258‘jt%§ﬁ)fﬁ5’§j??’rﬁl y éa)ﬁgﬁé o-q;prt:l%é;%%lg -butyric acid
(internmediate 11) Internediate (10) (0.00019 nol; 1

e Qhis hotiwag 1 Yivasstiiedas desdrided BElywof uran (8.00 nl).
Water (1.00 m)was added. Lithium hydroxide

miw.poh rate %%b%odlg nol) was added as a solid. Mire

Li thi OHQN&IFO Y& nmonohydr ate was added until a basic

p Entermedipte 488 #0026rmel) and@raniinomepyleabanis 4pid bl slimethylethyl

Cest6@00002 88 R W& Slixed HO£2.5 Bk hPTOORT X 4 SpdtBrgadiioh ag€(not in

for1 2 da%:i at 6S5Ci.)ed}ge e3_0Jﬁéeelnt Was e\é%&or a&edﬁﬂ%ﬁ.he(l)

r BESNSF TETRP ST SPEPOCAAPRY R AB° TORER MR PR PY I fgstiey (-

78ugified by flash ¢alemn okromptepwphyevet silie grd (aluenta athesmeditopc

\E\Bllblollﬁetﬂrbﬂdchﬁicﬁﬂhﬁ Wérk @gﬁéﬁ%ﬁ)anmtsﬂﬁgiﬁ [véﬁflfgﬁ)orated,_ yielccljil?g
reparat | -chlor0- 6-fl uoro- pyrido[ 3, 4- riini

.é“?%nﬁ%’?z@o@ﬁg%ﬁ’%w (5 dr opggl was added ltog a

m xture of 6-Fl uoro-3H pyrido[3,4-d]pyrimdin-4-one

(0.,,00605 nol ionyl chl.orjide (0 ). .The

e ot AL A S e SO F e e

f oylastinhbplresoxy} Huitwis| agisiathyhasterdinsprmedined O)yi el di ng

11&%&%@@ (O DOOBChEY Frad didsolvell HPHICElofMRIhreAlt.0Y Sal).

%E%%l%c}re%%‘&%ﬂ:l)l&] (ﬂg%{é% ’é’gﬁg’%‘% g@q.f:%tagg ’thev}negc 81l'1ltmi];(tli11¥<§ v%gsr stirred for 2

ohdur§ &-r0@n Empsraurp.y Theis @ntiand]remainivg dtid wierg levarorasdd iplthe

oty viial! T bl {SHn O lral WNOTIHIR N oBlin bbb, vielding

Betoaats 1 (PR 8% By muPrelinonsed RBent Smslich st ithout

efirthkr mwifieation).12290- 16- 1] . hydrochl oride (0.01028 nol)

was added, followed by addition

m QS L G AR B bOE R P FRER e

r edetning hplengxy} riartymesacislditahedisterlddm t enper at ur e and

t BRerRRAMRTI0)(B.80R93RY! BLREY) WA isSSbaH %ﬁﬁ@d@ﬂﬂnfq&@@ ml).

DNl B S el T 9L 3R e G608 m i U
as a solid. More Lithium hydroxide monohydrate was added until a basic pH was
reached (until then it was acidic because of CF3COOH remainders). The reaction
mixture was stirred for 2 days at 65°C. The solvent was evaporated in the rotary
evaporator, yielding intermediate (11).(HPLC: 78% P; quantitative yield; used in next
reaction step, without further purification).




product fractions were collected and the sol vent was
evaporated, yielding 0.922 g of internediate (13) (41%

wQe@sas8ver two steps; yellow sh solid;, 97% P byT/EPL0G)/053501
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c) Preparation

of 4-{2-[6-(3-tert-But oxycarbonyl am no- propyl am no) - pyr
ido[ 3,4- d]pyriniidin-4-ylamgo]-phenoxy}-butyric acid
ethyl ester (internediate 14) Internediate (13)
(Exad02X6 ol ) was di ssolved in DVSO (g.s.), i a

| 51 PPty ot o R o R0 3 Rl Bt Hines Gieymsgige 12
JIVBIF (5 \dkops) \)v’as(dddé@fofhyrhﬁhﬂé/&%- ﬂ;;&bmpﬁgdcg[glz;g@g%%ﬁm@-one
L e e
niefexaddat F8Chlon ¥ doursuThy M\@nt/mseqvamed, breelémgdwﬂ amfs

eﬁﬁfeﬁﬁé‘dlﬁél t ute qHRAtitfive!yidld; R dh ABRIERRN stdpSwithout furth
ned grzggﬁfﬁc | ayers vvela?e dri ed (Nésw)nsﬁi}fnr%ué o

AR 3I vent was evaporated, yielding fraction 1 of
|ntermsd| ate (14). Two ot her fractions of Internedi ate

( a%&fﬂ&f F’rd(mmﬁlgl }’%&ﬁ3g d cd[ri%gia c dc& henoxyl-

|
q’f%%ﬁ’?@?’i?ﬁ %”i 855] 31931787 o6 0] (0.00299 nol)
wetesmediate (1) 1(0.80606 Inmé)ewas dissalyedin 2aprapdneb(4mdt 41@O0C
f:ﬁﬁm HA buﬁéh&b %a,getﬁﬂ 6k [912090-96-11] Hy8F SRl RE 20.01028 mol)

a%dﬁﬂfaﬁ APy Bt of Ry it et mod e

[fammng@u&] wa(scstlﬁ@@@l&mﬂl)xewew@nxghix dahen,the neagpemmixture was
r&@fewt@fboiﬂ Rinberdafite 4RahESIRht BRUafRited HRY osiduib %Jasibﬁgﬁed

REIN Rt R e

crrbdueh fradtioosrwersgotgtad anddre solventoras gedpordtad,crichdidis 41922 gzbf
V@grabdisle Or ?Pﬂ%ﬁeﬂ%v@%o%‘f&ys yehdwleﬁ mﬁql 99% R’ ﬂ,% HPLC).

(0.00027 no was di ssolved in

An1nopropy|)carban1c acid 1, 1- dlnethylethyl ester

[ wmm@ﬁmoq»f 4 (- [Fo(4ertitoxy catbbnylsiinawpropy orine)epyrido[ 3,4-
ﬁ%ﬁ&niﬁ) Y ThmR 4 haﬂsiﬂdb delﬂrietﬁ 26t @RteFhXdists §4)Vas

e T o

-

7 ndlb s eglyed £ PM@?Q B0 P b
ThAmirfoprapyeasbanzis acd dJ edimetbyllethy] ested {15 7 $-ﬁﬁ€0](ﬁ3@ﬁ ml)end N-

(é'tﬂ})l «N- -m@ﬁ%ﬁﬁﬂyﬁtzr%{}pﬁfamme [7087- 68-5] (0 10 ml we;*/e added The ]
e E R M
(inixtwe weslpaured af jntd water mwhapledtqups ¢0ra0 B bregtimes wath
ddlaﬁeﬂoﬁfedlah& ﬁhe@a}n@{n%mgade%ﬁé PO drdd) gSO4), ﬁltered and the

riolert B PG SRS Prioad F slersoRaRLn r oom

terrperature The solvent and remai ning acid were

CYRP 8l Sitibik SFtRtenladhiy 1Y &0 B eglu%as Hligwsesul t ant
residue (oil) was dried (high-vacuum punp), vyielding

internediate (15) (HPLC. 91% P; quantitative yield,
ulsedmediata €63) (0.€Q027 inwih) aﬁebamiaophawmcafhmﬁh acid 1,1-dimethylethyl

Ptk {153 88-9810) (0.00299 mol) were mixed in a (closed) reactor and heated at 100°C
for 3 hours, yielding fraction 2 of intermediate (14).




e) Preparation of
4-{2-[ 6-(3- Ammo- pr opyl at mOq) - pyri do[ 3, 4-d] pyri m di n- 4-

W@ b@wioss9)3 phenoxy} -butyric acid (internedi at ePABEP2004/053501
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Internmediate (15) (0.00055 nol) was dissolved in
tetrahydrofurari (16.00 m). Water (2.00 nl) was

added. Lithi um hydroxi de. nongdydrate (0.0055 nol) was
added as a solid. More |ithium hydroxi de. nonohydrate
whngermeidiate (1) 1(0.00098 mard) andp@-amsisopredloatiathiersdid 1,1-dimethylethyl

38241919 53 DS o T M BT g o
sgq%&gmyQﬁ’§=3§ tiop 3 of intermedipte 418 evapor at or ,
yielding internmediate (16) (HPLC: 88% P; quanti tative

yFﬁ&?ﬂn Iy §%ﬂd ;5 053 %(%Ine(?lﬁigh Snfbithed %h hdl Leci by B cotumn

pur| I cation reparatlo of
WaP&‘?EW"Gr@‘@IQ%ro 2-ni tro-benzyl) - nmelf ayl - ani ne
(internmedi ate 17) N-net hyl - 2-propen-I-amne (1.1 equivV)

"‘ﬁﬁfen%g@%g 1&%@@8’@%&&8&‘&0 1§w§h' oro- S-fluoro-2-

Itro 1, 2-di chl or get hane (207
nﬂlnfemﬁ‘#ié"ﬁl(/b%@@ sz%bﬂﬁﬁs‘}lssﬂ}é@ B’GBME Gad- 16 obt ai ned
sAimuidpmpyloe@:bamb aéidd, ik dimethylkdiyt &staal7310896IENOO004(0L1h6L) and

o%a{e 038 5\{30 re%g&i hﬁm@e&‘ﬁ ﬁhﬁgﬁné {BEstirred for 4
e i biol) P p AN

er Ion mxX ure was
V\PQ‘HS il'(al K mqsem@ht ?tdééﬁoriﬁquw e} sarbppgde Mawxgovedby

WHItRti6€ PhlicKileate Thae edipgARdCyikidingintémsedittd @d)over MySHA,
filtered and evaporated t o afford |nterrred| ate (17).
b) Preparat|on of 2-T(A lyl-net3i

i o) Baeprrjion o54-{Rf-6i-Autnorpeylrpisn PO Alpyrimidin 4-
( | Vi meppheabelShutykicsalduiliyd 8aér (ifi@mediaeasyler i vative

hﬁt&ﬁa@%ﬁ‘ﬁi@ géaéss%olf%% dﬁgsoivgd ?1 Eﬂlbﬁ)tn% %%\%IA?IQ)({ 1]150

dTg8egroacgtic i 61 ol wwdﬁﬁc} andt%wamoemsawa Sfas gtgred for 2

eﬁcburyat rO&f té&ﬂlpwtme atsleghaptarddiemsitng béid webd ¥Uapoeatotbia the
ts{r? gga&)%gagor t]éé@gmﬂtemghgeg’ &)ﬁbh&?&ﬁﬁigﬁ%ié gllgrge Egﬁa%\@feldmg

f ﬁ’éﬂﬂnﬁ@h‘@ (z@r(ﬂl’é@ ?le@Peulaa%fetwqﬁée@d}%mn%@ac on step, without

efamer miridation). af brd 4.8 g of internmediate (18). c)
Pr epar ation of
met hyl - am no) - met hyl ] -5-chl oro-4-f| uoro phe

%Prqmratlewef "b'{ (ﬁém@romﬂmhpmdoh&wp
('Ylhﬁfnﬁ]aﬂheabﬁy}lﬁityﬁffdcﬁt(hyérmmﬁe(m) equi v) was added to

aln%erln a%glgf(ﬂ o@oﬂ':ﬁ&i} &Lsoc(iijs%NgQ%léu&Xm ) (ggbwe (Water

was gddadd Ifthmlé’éthid?ﬁn?ﬁokﬂ% (Qxﬁ%‘ﬁg%alp atps\fidad as a

N?olde lMdr@ lithurd By drbxidé. @8noblydtas wadidaddauntil 8 basivpsl wabdesthed

( ﬁu&g ux e% &Hl% bépaﬁpe gtltﬁ? g@?ﬂ ﬂe&nlgﬁ%ﬁéj gt fr/é%gnoitrﬁlgi{ll?ed\ﬂas
t swfﬁéroaplmgét atp5sC. Ghe soy/eptewwmatp@ REOLPI YERUADF, om

t fR1dMpGhiefBediatd € 6) (HPLC: 88% P; quantitative yleld, used in next reaction step,
without further purification).
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Example A7
a) Preparation of Allyl-(4-chloro-5-fluoro-2-nitro-benzyl)-methyl-amine
(intermediate 17)
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product was collected and dried under high vacuum to
yield desired product. EtQAc was added to the nother

wo a9081058am3] t hen a white solid precipitated. AfPEF/EP2004/053501

filtration, the filtrate was concentrated and the

obt ai ned concentrate was purified by Flash

chr omat ogr aphyover silica gefg-(el uent: Hexane/ Et CAc

9/1). The desired fractions were collected and the
Bemhetbyli2-meaperel-apine §1. ddiquing was efidedde sisoletiopefsbcidero-Bdtuoro-2-

Bﬂx@%ﬁﬁ[&h eer ﬁrig {,)Eig @rZQEﬁUElErdéﬁPlr%Ee ZinlﬁffﬂfeﬁMéSb‘;y(ﬁeémeS)
FesiedmdJhs ?hnm?cf‘ oS s S ior 2 etk o oo SFRRET IS |

NaBH(GAcf)i (3oxquiv) was added in 5 portions (one portion per hour) and the reaction

ibaE has gr)ﬁﬂeg %tﬁ)lngUJ R¥fel Qitfgcﬁbx? with @P%CE NinB ?ailgss were

|nterme|ae §+{J‘Wélono t er medi at e

%“QE’F’W he orzaniclavss yya over Megh) an fteregaad ﬁ‘éaé’PB‘éPi to afford
ovembdigh(17)n a seal ed tube at 1000C3 then the

resulting solution was concentrated and dried under

[ h vacuu t o _obtain 0.487 115 %9 of a sem solid

CRAgatpR 6 2 Ky mot Y e aDeti e qy?ﬁoﬂvovmhepmmine

fdﬂtérﬁ:reeﬁtealsyi the filtrate was concentrated again,

oot dniup ol B HECCREL S B %1’[‘10 (120
NHChGroagiva phiaamnicipetsiue #es %0 yestie Aolene (1
ilr5n f)d,wumr & euid) whi sldw1 %deﬂmaaﬁwﬂa@onhﬁxmm\hasl stirred b4l -

gﬂﬂgﬁf 56 & o @@ﬁg@&f&%@@ 8 5, Ehfonl oY e

¢4 progyet ﬁqaynqnagfegqqq Jestpd and theéplvmzfe\aasffeaap%at mgfford4 8¢g
bf\ﬁt%nh&matéel&tl on m xture was stirred for 72 hours at
roomtenperature and refiuxed again. An extra anount
of B (20 %9 was added and then the resulté_r%lg m xture
1N

vl Preperatipn of EniAHBrmethydaming)-mgthyl--chlora-4-Mupggpheny1} -(6-
eotldra- pﬁkmaci[@ 2-@]@1@5&@4@@) -dhitle t(hferfediater19) Was ref | uged
FERM UL A0 e B PR bl 7
gl ey ) éncetomy lefdélﬁmexern%lz(i%) 9 mph (A gxelyed and the
feraaﬁdnl IRtUYEW S Btddedtle W, Fad 0 b4 S3eihies) Intétediate (18) was added

?Qcﬁﬁr@t da%g C}]ééﬁegét%no P i a%%ﬁnﬁ ?n%{rﬁﬂlﬂ{eﬁ for 5 hoau's After

qerognferppgggqea@ sHghthf yellow solid precipitated ﬁrom the mixture. The
Brobluck Siad edllcOtet bR @Iy Imdbe hippyWabuting a{> $ieht &hirddprbdutt. 6] be
BESKF GUBF RIS B e gy
filtestion e Hirate aves ppricaa g aad the %taélzﬂd@pmn @e was purified by
FlaslbeHrythpb@ sty dver (lc4 Aq8ueml Metane/FibA¢ 8Q).Mhk desickd

gﬁéﬂ\%}mé Qrgre %f I%Erap anég? 09(;1253]12 % Z:va{é)%ra-%f {o(ﬁgld nglrew%{'o%uct
Bﬁthefrmsaf desjred groemwen@psleqtqd, orReld B Sie) intgrraedizte (1D

m chilled at 00C under an at m)sphere of nitrogen. The

r@&ﬁ%’ of o%( 1{1‘tj Aﬁyl\'}gsg aﬁleme y? i h?%{eﬁlg t O{;Iﬁgro—4—ﬂuoro

ure, agueous

hWﬁﬂbﬁMQ[&zaﬂPmﬁ@% pefianing, ﬁmenn@dq@e At ure was
Al soitiesl ofntchnddidve (190 E1 RGEE) M b-Pkdpenylamine (9.8 equiv) was heated

overnight in a sealed tube at 100 °C, then the resulting solution was concentrated and
dried under high vacuum, to obtain 0.487 g (115 %) of a semi solid that was




was filtered off, the organic phase was partitioned
with a 10% aqueous solution o f potassium carbonat e,

wa@lriosasgemySO 4) and concentrated in vacuo. ThePGDEPZ04/053501
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resi due was sonicated in hot isopropanol, filtered

of f, washed with dry ether and dried in vacuo,

yielding 0.16g (44% of conmpgund (1). Exanple B2
Preparation of 6,4-(ntril oneneno) pyrim do[ 4, 5-6][ 13,
Iredis®@]ved em CBhERs. The aclptidrowastherd@ltaretbgnd the filtrate was concentrated

an&h{ooe[fﬁ)r(YO&i?g {00'9d) dédnttdnckBad@bphydro- (conpound 2)

I two separate dropping funnels, a solution of ADDP
(0.00102 nol) in THF (2 mM) and a sol ution of

t ré)Pudpatatibo sPpdbrechapdiigiibdepynnlido[4.6-r THF (2 m ) were
| aneq
.Snt%“r éﬂ,}\”l? euﬁ ke &gqﬁgmfl 1@‘c}ﬁ§ingt5 r<§fr7ﬂs 11,123.18-
(18 eZFalﬁll 0- l%rfﬂf@ -+ (R (infermediy 2térrperat ure for 18
hmmturerimeM @0) atd GlubBIDEX4IPst 0Ed3d Qerdpdtion (012 é'(tiﬁv) in

eyt s Bl ' Mlodh dr QB BRI LR RS
t Birisd for 1arhoussgt ropnhigmperaturgand etlyxgd eg%s‘\wr&a ampy ef B (20
avt) whah edded aad fhich afeeesuamgfmlkmrm stifrbd armeﬂumatagmmm hours.

t {

P En el B OCAPLEPANG afd‘@ o ol ilond At By

neneegtion fthe obizimgae |peB§e@YeEia%h@rmtwapbﬂ oyerjsilica
- gl Gel@dnfan ity Hexxha e em ITheidesied factin]vierd cdlleéteﬁ and the solvent

8 i - one,

s SRR Th IR CATR) GAGR et (ot).

1- [ bi s(di net hyl am no) et hyl ene] -3 - oxi de-

| B/Prog:ativnlof #ieoingbundiexaf | uor ophosphate( | -)

[%Z{g?eﬁy 1] (0. 00057 nol) was dissolved in DVF (20 m)
and strrred at roomtenperature. Internediate (11)

(Q’r n/¥0G H, 10854 Si-leﬂn%ﬁé ﬁ'leﬁ @E}j 4151b 3,1,2/8 enzoxa—

o etﬂ\ﬁ%% i et b 3%%@@% AR

zlnhworsqunm drogping funmelsf 4 sodutios of wibintylphostihine| (OQﬁZlngméb in THF
sgbtﬁm?) lam m&hlﬁhﬁgpquomsgﬁbl)% THP @0 ﬁag:m%ﬁ& “
TR, s M B2 LRl R R 00 o an
cOMIO@na) ghilled ac@‘iﬁJmﬁed@ atinasphereof pitroger. dtie eractinndnintyre ovas
B lter ﬁ%lﬁls & r@dm&%iaewuhg 1Y bl Thd @l ¥N é_b'lutﬁﬁ'm%lfégu:@
b)&;[(dalﬁ_?}] °6’r‘f élcjdfggl B}terelnf %?G% et RAGES Was | &Pu?eda \witi DCM. The precipitate

chafilsradof, Ithmrgalgc Bhas@ ks partiondd wih 200%cagaenpd sefution of
(gn Qﬂﬁ@ QQBﬁoeﬁﬂé?&m rv'ééﬂoo{l'lge soiid res1due was
g%g# %]éot 1%rdpaﬁoq d3 J& RS nh]a(ﬁ}z, aﬁ% X me&alc%o,

chbldmgmlgigf(ﬂé%)of®n@om@1(llb-, 12a, 13, 14, 15, 17, 22- decahydr
o_

Example B2
Preparation of 6,4-(nitrilometheno)pyrimido[4,5-5][13,1,4,6]
benzoxatriazacyclopentadecine, 17-chloro-7,8,9,10,11,12,13,19-octahydro-
(compound 2)
In two separate dropping funnels, a solution of ADDP (0.00102 mol) in THF (2 ml) and
a solution of tributylphosphine (0.00177 mol) in THF (2 ml) were slowly



-4, 6- et hanedi yl i denepyri m do[ 4, 5- Conpound 8
b][I, 4, 6, 10, 13] benzopent aazacycl ohexadeci n-12( 7H) - one,

wa geosob89e3 o- 1 7-fl uoro-8, 9, PCT/EP2004/053501

10

15

10, 11, 13, 14, 15, 20- oct ahydr o- 14- net hyl -

4, 6- et hanedi yl i dene-1 | H pyri m do[4,5- Conpound 9 b][1
,4,6,9, 12] benzopent aazacycl_gpent adeci n- 11-one,

17-chl oro-

1:6mﬁltamomsl}7 adsled tdlDsohRioft 8f ihdenhediate 64O.YQN681 e {THIH (10 ml)

i‘ Q%l |a'n@ S At fotmndt%[né rétlilreqam&% ¥¥en. a solution of
e 000340 mo&a”%m%% apracycl ohexadeet . 1ot L @BSuso2

cﬂnbl) i THF (0.7 nelt)ovdle SmiankouskSadiidd 4500 tenmplepinyrel fay2duts2The

éﬂ@"‘@%%9%@?ﬁ%%%%@%ﬁ%ﬁ%@%&ﬁ%&lﬁ%@’@?ﬁ%@ﬁ S fhen with
oigoprapasaband qther, pnd dried)in vaguop yielingLhl24e §49%) of
%cﬁa@hﬂ@(m,dnylhngiﬁﬁﬂmzﬁum do[ 4, 5- Conpound 12 b][1
, 4,6, 10, 14] benzopent aazacycl ooct adeci n- 16(7H) - one,
20- chloro-8,9,10,11, 12,13, 14, 15, 17, 22- decahydr o-
4 6 etl gledl yl i dene- 7H pyri m do[ 4, 5- Conmpound 13 b][1
M benzopent aazacycl ononadeci n- 16(17H) - one,
2 JPrepdlﬂtmn@f &m2 ]]I{l)-4j6l-e,ﬂ1‘aﬁ¢di)'ﬂ1dbﬂ¢pyﬁm1&[423-b§{é 8.Al4GIr0jbenzoxa-

t@tr:%% Bl leERN0AY% %9%[941051' m%ﬂﬂr gt ;;bund 3)
R wp R T e G

Ep&anpﬂaee(&} [%vwaanp(moomﬁhﬁoleis diksotved inDVAF (20 ndl))andibtlrred at

t%ﬁéﬂé o nﬁedﬁgtéglg(ﬂldaoiﬂngg%géﬁidweﬁﬁgx@: GB%B and
g o e e o i

hmﬁbd slawtyl overn 2 haxspdriod tothedag Isdtl’a(n |'Fhe hght-green solution
%s7s%)m§ Bv%rll t H9ddir 1M e STHY SRk (BNIF) By % edrie

stirre room t erat ure. nterrrE|ae
@S‘é%‘s’SSPFB? o s logh coligtn, cbaomatogspp FRpby( peldime)compeund (3)
JV— et hyl -i V-(I met hyl et hyl ) - 2- propanani ne (0. 0033 rml )
BSorbigs thIﬂl{répw Juu Q8BS REGHe BhOWM y over a 2

uulr s _periou 1o 't SU  SUITuUt I UIT. I'1Tre IIUIII. I"©CT1

gdt: Qr?ﬁhe?ﬁdbbé@ew[ﬁrer ni ght at.-r oom t enper|d¢Qpound 6
Tha[1s46, Y@,miﬁ]béﬁﬁﬁénwmydum@d&hﬁmﬁﬂ) &lefidrg cqmpound

L phior 3 TRRERIS 0 031 1 21£1 D5 ERAURRARC 0L 0T L e ©
o] [146 @hmymmpmm&[ﬁé@wm[@ﬂex adeci n- 12( 7| Honqpoend 7
1871¢ Rl e2fPr3¥Wenzopentaazacyclohexadecin-12(7H)-one, 20-
chloro-19-fluoro-8,9,10,11,12a,13,14,15,17,22-decahydro-
-4,6-ethanediylidenepyrimido[4,5- Compound 8
b][1,4,6,10,13Jbenzopentaazacyclohexadecin-12(7H)-one, 18-
chloro-17-fluoro-8,9,10,11,13,14,15,20-octahydro-14-methyl-
4,6-ethanediylidene-11H-pyrimido[4,5- Compound 9
b][1,4,6,9,12]benzopentaazacyclopentadecin-11-one, 17-chloro-
16-fluoro-7,8,9,10,12,13,14,19-octahydro-13-methyl-
4,6-ethanediylidenepyrimido[4,5- Compound 10
bl[1,4,6,10,13]benzopentaazacyclohexadecin-12(7H)-one, 18-
chloro-17-fluoro-8,9,10,11,13,14,15,20-octahydro-13-(2-
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fluoro-8,9,10,11, 13, 14, 15, 20- oct ahydr o-

-6,4-(m 1ri |l oneneno) pyrim do[ 4, 5-b] pyrrolo[ 2,1 -
W@00s/058%13 16 PCT/EP2004/053501

[1[1,6, 10, 13] benzot et raazacycl ohexadeci n- 12( 7H) - one,

20-chl or o- 19-

fluoro-8,9,10,11,12a, 13, 14, 133.17, 22- decahydro-
1hnnn\ n\/rl m anA 5. (‘nnrpgunlr*l r1

o= | Nl

6. 4-(mirilonel
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h
6,838 Bengaponsmasasyqaoctaderion S Brage 29 et Hy! -
ohk(rmSt%hOL]d;ﬂétlBeMd)S 17y2idetabygflvd-5- Conpound 19

Jg%’%'ﬁ 8’?3 Yﬁ ot et rag‘zs}cycl ohexadeci n- 12( 'a&gp%%hdw

| 4][ 1146, mlélbe@op@maaacwldn@ad@h( be(hE hgnep?opy |
Sdhidrgistor 10, 100 305 BB ey droo-  Conpound 20 b] [ 1

J.U J.JJ benzotet ddeLYLI ooctadecin=1 O\J. OI'I) - OT

O reipareivhdenepyrigidgtd, 52 13 14, 17, 22- decahydr|d-ompound 14
,BIF1( 416,10 u$]eaﬁzbbaim)z¢¢yﬂbmm&1ﬁ-15(mmrmeumd 21 b][1

Qadecin- 16(7 :
Rl AN ER ARl L PN b
64(n|tr|Iorretheno) 7H-pyr|mdo[45 Con'pound 22 b][1

, 6,10, 14] benzot et raazacycl ononadeci n- 16( 17H) - one,
Zﬁx@ﬁl@BQ 8,9, 10, 11 12,13, 14, 15, 18, 23- decahydr o-

> oFrebiason ot EAIED A BHioe R eh) i BB 6701 Bloehsind:
mmcmldwwad@ngla@ﬁ @28,230ﬂlaliﬁ5mxmérah§n9mouW4)
Of Iisi5(dG AR AR S )nfeliy1 6] RloRide1 BbAGS1HL£HIIGH, Rkaflitese

b °° f%%o?azﬁﬂ?ﬁbféfraﬁf P bistalfog RO b it
5 nmoa:t ﬂqmsergtuma dotermpegiiate (16) (ﬁ)gOOQé% meb wpe ﬂ@ﬁtdquon Dt (Z9gnl) and
CM@Lymt% Iﬁéthﬁbmquhzqmﬁn&ﬁﬁe (GEEIRhE) Bas daeei Taé dohitlon was

B Rancore; P R pclp gty ey cnsbion v
il

| ;tb@dmv@xghh@tzm temperature,dEled sodven WsEvaBdtd, pielsling
Tedtapdound(4d) . 12, 13, 18- oct ahydro- 12-net hyl - (conpound 5)
Intermsdl ate (21) (1 eqw v) was dissolved in a

+ hanal /l di Aavana st a (Al 1)
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Compounds that are prepared according to Example B4

6.4-(nitrilometheno)pyrimido[4,5- Compound 15
b][1,6,10,13]benzotetraazacyclohexadecin-12(7H)-one, 18-chloro-17-
fluoro-8,9,10,11,13,14,15,20-octahydro-

-6,4-(nitrilometheno)pyrimido[4,5-b]pyrrolo[2,1- Compound 16
1[1,6,10,13]benzotetraazacyclohexadecin-12(7H)-one, 20-chloro-19-
fluoro-8,9,10,11,12a,13,14,15,17,22-decahydro-

-6,4-(nitrilometheno)pyrimido[4,5- Compound 17
b][1,6,10,13]benzotetraazacyclohexadecin-12(7H)-one, 18-chloro-17-
fluoro-8,9,10,11,13,14,15,20-octahydro-14-methyl-




catalyst Pt/C (0.3 equiv) was added and the reaction

m xture was stirred for 4 hours under

H2 at nospher e.

wab@sossud t i ng m xture was filtered over a shopPCT/ER1004/€53501

10

pad and the filtrate was concentrated to dryness.

obt ai ned resi due was dried under high vacuum t
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performed with a Waters-M cromass MassLynx- Openl ynx

data _system Table :

ofhsT euppoxnds gp §e pregared pagcopding tedhasopigee

retention tinme (RT in mnutes)

dgess vagh thifemgrk

6thBiAheldpls Svith, Y BeikBC; . 7allbyl 87d XK' NH dve dytlidcuniidr fingtRostinh
! ﬁEw&Qﬁ&&%ju%ﬁ&JiﬁE segéndggegg}a&ﬁyﬁzﬁb@s é?i%l}%%%f the dienes (see

example B5 hereinafter)

Example BS
Preparation of 4,6-cthanediylidenepyrimido[4,5-
b][1,4,6,11]benzotetraazacyclotetradecine, 16-chloro-15-fluoro-
7,8,9,10,11,12,13,18-octahydro-12-methyl- (compound 5)

Intermediate (21) (1 equiv) was dissolved in a methanol/dioxane mixture (4/1), then

catalyst Pt/C (0.3 equiv) was added and the reaction mixture was stirred

for 4 hours

under H, atmosphere. The resulting mixture was filtered over a short celite pad and the

filtrate was concentrated to dryness. The obtained residue was dried under high

vacuum, to afford 0.029 g (60 %) of pure compound (5).
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4 5.77 379 C. Pharnacol ogi cal exanples Exanple C |
in vitro inhibition of EGFR The in vitro inhibition of

WESHR09%3$3 assessed usi ng either the Flash Pl at BCT/EP2004/053501

technol ogy or the glass-fiber filter technol ogy as
descri bed by Davies, S.P. et al., BiochemJ. (2000),
351; p.95-105. The Flash Plgte technology is generally
described by B.A. Brown et al.in H gh Throughput
Screening (1997), p.317-328. Editor(s): Devlin, John
Bnuﬁmﬂhi g@lcmﬁﬁkker New York, N.Y. In the Flash

ction assay, a_kinase substrate

P EGFR
yb"n‘éﬂ% v&qre eB‘Eﬁ‘?ﬁ@}Y&FéMSF}gPl’g({gr@qlmt ghation system on a
sverSed phaye BBLO.e The pompo(ia)die mientfed by sheimspeoificadtentibrhtime

5 a%@%ﬁmlg&@%%m(/]g@g) ph spor’@]l atl g%? tﬂ&a&&%ﬁﬁedbya
fHiages BT i wafgmntife ar 568 a 401G Flove figyp the
ecﬂinhﬁ Gds kislit fga Wasdrd mt];ﬁlwodioﬂe arkye@DA) dskeciiraing a Waters-

quan t %Cgﬁa?sl'sgé% ﬁ%#eﬁ%ﬁ%l %Xtr%s?pa? rﬂ%ti%‘ﬁdsgurce é)perated in
P%rrvswa% eﬁ&aavws@w%éodeasqueé@h@e ;IPE’lepWaé garyigd optgnRa
KishMS 028 ¢olumi (3.5 g A6or T0DGmaA)Y waﬂaao&zqm&&f NG €S, THice

BB Bk FRETCHIER PRI Rl 20 s
ide phasgBagetonitrily; mphije phasy CG: omgthanel) sisre %pmemun a
gl%sa%hmuamﬁoﬁam ey At BV%B vl 30% O)in BB Qi3 (toAD0 % B in 1

Il S06% HERTR SHRGS e it Lidh 388 b0 Rkl ' 4iper, an
npotion vejue gfA QML S9ePsed ATP, | nVDTT, 0. 009% BSA, 0.8
Nﬁss s_ﬁfaﬁﬁwer@ a&ﬁurﬂ@by\&ﬂahmﬂg)frm&l@'ﬁb% 000i01n aRGishg™ dVell time of

hge%' \ﬁfgl Lﬂas Qfaﬁ&ﬁf@%@ﬁ-@e ﬂeﬁ:pse}aqgﬁg%gas atmtamed

as |rat| Ion m Xture an
x14W° thewawmﬁﬂ&ed}isf@s @mgoltagﬁmw Mopppositive
fhtfion nitde hhd20 VViasiegstivelomd Lo imodé. Emhé@ilﬁﬂorbw@uf pérformed

%ﬁ%%p %‘r?rgl %hﬂl’?%@ﬁﬁ 0 |sﬁ'nt%3mterm ned by

counti ng (30 sec/well) in a mcrotiterplate
scintillation counter. In the glass-fiber-filter

t edlablsl: sgjgntioarimek(RA s sinusest andomolsedaryreightas e MH
substrate consisting of poly(L-glutamc

aci d- L-tyrosi ne) [QopwPYidsT) ), ifs i ncubated with the

af orementi oned ptot®n in Rhe [prMdence of (33P)

radi ol abel ed ATP|_(3RP) | PB&Epary# i on of the
substrate i s subg em%nt |y 8f8asur 8% as radioactivity
bound on a gl asstihér-fii 687 Det 4% edl description The
EGFR ki nase reacliodlis|pStorined’Gat | 25C for 10
mnutes in a 96-welMni¢cr 842t drpf2te| For each of the
tested compounds|a®?1 [d882 rlesptse 1.10 6Mto 1.10
10M has been per alMBH IIQFeQSA(r,?Wan‘J

Tarceva(tn) (erl otinith) we®d8vilsed®s|ref erence
4 5.77 379

C. Pharmacological examples

Example C.1 : in vitro inhibition of EGFR
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),
351; p.95-105. The Flash Plate technology is generally described by B.A. Brown et al.



conmpounds. The 25 m reaction volune contains 60 niV
TrisHO pH 7.5, 3 MM Cd b onp onunne r Myd 2, 3 mWh

wW@k®d5/05913rVNa 3VO4 , 50 ng/ ml PEG0000, 5.0 m upCEBR1oe4d053501
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ATP, I mVDTT, 0.1 nC ATiki it nvro nase 33P, 62.5
ng/well roly(GI) and 0.5 ngEGFR- ki nase domai n/ wel | .
(Cl)iitt avay :cy ssa. The rgaction is stopped by
adding 5 m of a 3%hosphoric acid solution. 10 m of
tihéligleﬁlnbixghputﬁcmemhg (1997)hp31%523. t Bditon(s): D@3 (& B. VI
'ﬁﬁﬁsh&lféldc&@WY &Nl er (Wallac) and! washed 3
tines tor k’7 nmM phosphoric acid aCl 0i vn5 nnd
1time for 5 mn. i n nmethai xol prior to drying and
qlmam Flhﬂxiﬂzité BEGTFRrkitdse rebyiidncmssny( Akinaseisabgtrateondgstidg bE

?&§ S LRLASCaEE L%gx%s ﬁ@ﬁi@ @r Glo%m% %%hb{l%hted with the

sta ratl on ass ar cln

SKQ!\?@@E@HP‘%PIIOF%H"II%@FSW O’Ue %M@e&@aﬂ ar( Ebﬂ&smnlahon
Céfithe $ubsteatd iSKED¢Equenths massartdi as light edpigtl @mitidd vging Wishieptavidin-

BB L LR A B s
off oty a@dé@‘l‘lébelqd(spbs“@@tay y:cvassa. iUl In
a first step the SKOV3 cells were incubated for 24

thtaﬁé}&fgr%%?ﬁresen n. ce of 10% FCS serum 1In the

secon e cells were incubated with the
kinpsggegcijoris|perfopmed a¢ 30°(hfier 6@ myinuiesiima §6-gusH gpiprotiter
fFlaﬂ]PW\(d’bﬂcﬂlﬁEhnéﬁ?if&Eéleaﬂé% H6r eadh\of tKe@Rtedddthpounds a full dose
| 2
SHBRIEIT 0 1 AR oA s 2 Pl
ofvere pisedcas mfefemomow@é il 140 phygacsipn @ﬂlumagowtwnsaﬂ ymM
ABESRCEIGH 8.0 18 nsVIaVIgek, db VO, VO, 8l 1N tuylaBE&BX TP, ImM DTT,
0.009% BSA, 0.8 uCi AT**P, 0.35 pg/well poly(GT)biotin and 0.5 pg EGFR-kinase
domain/well.
The reaction is stopped by aspirating the reaction mixture and washing the plate 3x
with 200 pl wash/stop buffer (PBS + 100 mM EDTA). Afier the final wash step 200 pl
of wash/stop buffer was added to each well and the amount of phosphorylated (*°>P)
Poly(GT)biotin determined by counting (30sec/well) in a microtiterplate scintillation
counter.

In the glass-fiber filter technology EGFR kinase reaction assay, a kinase substrate
consisting of poly(L-glutamic acid-L-tyrosine) (poly(GT)), is incubated with the
aforementioned protein in the presence of (**P) radiolabeled ATP. (**P)Phosporylation
of the substrate is subsequently measured as radioactivity bound on a glassfiber-filter.
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The follow ng table provides the pl C50 val ues of the
conpounds according to the invention, obtained using

wo b@sasyve nenti oned ki nase assays. 2 8.2 5.5 PCBEB2064/053501

5.0 3 8.4 6.1bCd eronponunmlit ki envro nas 1 8
)1(Ctiit: . ayay csvsa 3 . 6.23 4 8.35.86 8.46.0
) B(C2Sl :ceKV D. Conpositign exanpl es COlI 51 Mim The
follow ng fornmul ati ons exenplify typical
Phraiiadodeantpitionl conpositions suitable for systemc

PRGNS kﬁléée' r@&tﬁ)ﬁ sk OhedBH 95 RUER T ﬁﬁﬂ%it@s% § 96‘we11

accorda ce resent i nvent.i
fafey Fop soeh 0? ﬁlﬁes&@ecampﬂv@aaﬁaﬁ@m? H"ég%“%fxlah‘fﬁ\ééo 110
Yol 1aak bsentperfarmalTRESSA B find Baroavia B ((eiiI))m(leXNbile wsed as reference

GRIBLIRE 18t o5 AL e BRI yoRaf O N FRHCLI 7,98 B8
Methyd oM Mp Glas3 HM N@Vé?q O efAFGR0000, %uM unlabeled ATP,

Tt 0.2 y@y ATSPS .62. sqlgnweupulﬁamjéddosj,@@(mg Kimeé 0se
@ﬁg } and starch (200 g) was m xed well and nUn
realt1 hum dified with a solution of sodiu

Besreasfion sﬁﬂtm@%bﬁ( gldins ARteTRA% phqtfylporwﬂdéplua!me 1014 ofyshe

teictidh etk 00 Hen @potisd lofifo. a FihermaeA ﬁm«ay\@%uaa) #iVtvashed 3 times

USRS S T B
’ éémv@ Bapkusing adrE plgomhqg)age yiREage

Mhﬁhe was n1xed mell and conpressed into

Example C.2: Serum starved proliferation assay on the ovarian carcimoma SKOV3 cells

The ovarian carcinoma cell line (SKOV3) was used in an epidermal growth factor
stimulated cell proliferation assay, to assess the inhibitory effect of fhhe compounds on
EGF in whole cells.

In a first step the SKOV3 cells were incubated for 24 hours in the prezsence of 10% FCS
serum. In the second step the cells were incubated with the compounds to be tested in a
serum free condition (37 °C and 5% (v/v) CO,) and subsequently stirmulated for 72
hours with EGF at a final concentration of 100 ng/ml. The effect of £he compounds on
the EGF stimulation was finally assessed in a standard MTT cell viability assay.

The following table provides the pIC50 values of the compounds according to the
invention, obtained using the above mentioned kinase assays.

[ =a S =n
g : as -8 : ar
£ [& © N E |2 o N
5 |6 T E& = = a = E&:E
cl|lE 7 = = S e = =
R ER BB - L % w © <
S|e88d oo S 2 W o o
> © o 3 M o
2S&2d 3¢ e S2dz8
£Ele2"| 87 E |53 ¥
S © (7)) 2 kT 77
© k= ©
2 8.2 55
2 8.5 <5.0 3 8.4 6.1
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tabl ets, giving 10.000 tablets, each conprising 10 ng
of the active ingredient. Coating To a solution of

woredolphsoee!l | ul ose (10 g) in denaturated ethanoPCT/EB2003/953501

there was added a solution of ethyl cellulose (5 g) in
CH2A 2 (150 m). Then there were added CH2A 2 (75 m)
and 1, 2, 3-propanetriol (2.5.44). Polyethylene glycol
(10 g) was ved i n—dichloro
m). The | att@r| solut{ion was added t @t he %ér
then there e n&gnesi um ogt acgeca e
pol yvi nyl - Jﬁo (2 8 |and ccnc@trgeﬁ
suspensi on| ( Tha Whol e Was donEgepatedy e

tabl et cores e e®@ Wih the|th d ngd © S
mxture in agz\gL & a@ius.CIairr%l.;gﬂig p&Eing
havi ng the f(ﬁ'mjéajst me Qv-oxideforns,Ethg S 7| Q =
phar maceut caly"a ept@bl e|addi tijon Ballts @nd tﬁle
stereochemcallly i Sompric fornms theréef | wlrein a
-a4 represenys @ giyalegbar adi cal |selhectied 3 5.8
from\N- CH=CH-CH TN CH=NCH O CH CHEIN-CH—[ZTepriesents
O NH or S; LY represents -C3{9al kyll-, 6- C3- Ftkeny$.0,
-G -salkyl-oxy-Ci -salkyl-, -G .saliyl-NR*-C i

"laJ (L‘@m{aosﬁﬂn%ﬂéthbs NRM-CO-Ci .salkyl-, -d

- ea tléﬂ‘#w‘%f%‘ﬂa%‘) ’ﬁ%}’ﬁ%’l y Alg'ﬂ]l Ipﬁal o uggl)égmpﬂsqlons suitable for

awﬁ@c adgnipigipgtion to eilmaieﬁn@pmwuw Cfsin pkaprdanes ‘@th the present
Nabdawibn, X1 represents a direct bond, O -0 C _2al kyl -

C%fgv%g&%engwél as ‘use @rﬁ%&'\msse&xata% ,atés)a a com;%%nd of

rieprda X3y py apharpensatically accepiaple a@@tlwysalt thepeyf. - CO
2a |1 , NR12, dN Cral kyl -, NR 17-CO0-, NR

7= -G 2a| kyl - -O-N:CH- or

@Ielm&iﬂqnlofml@tpapr esents hydr ogen, cyano hal o,

QA( thlft?tmé’ of 01, '(YdO' ) %cto@l(gﬁ?(gg “and Qlarcﬁl(f()d g ’wa@nalxe\';%mi \’Fﬁ%%ﬁrc]le
ot BBt Pl i o s, p e LS LB
fpymwhﬂgudar(w g) inrabnet| 269 nikBf watpr. #he mespdwddr miewre vey ammd, drled

haliQievEly sHagx X‘heﬁ'%gfe% %&deg‘?ﬁ&locrysﬁﬁﬁlé CalfidsL 100 g) and -

g?ﬁd?%@él%%%;?r nﬁﬁr(bS g)h.QI‘ @Xh Gt m1xe¥1 well and compressed into

Nalblktg) giving 10.060 tablets, ea,chledrmpnsﬁng T9shg offhe 4ctivieythgredient.

@omhkynyl -, C - cycl oal kyI , C- ecycl oal kyl oxy-,

q‘o a soiuuo\ﬂ of methy’l céoﬂlﬂos ¥10 g) in 9341%&%2 e ano?(?S ml) there was added a
solution of ethyl cellulose (5 g) in CH,Cl, (150 ml). Then there were added CH,Cl, (75 ml)
and 1,2,3-propanetriol (2.5 ml). Polyethylene glycol (10 g) was molten and dissolved in
dichloromethane (75 ml). The latter solution was added to the former and then there were
added magnesium octadecanoate (2.5 g), polyvinyl-pyrrolidone (5 g) and concentrated
color suspension (30 ml) and the whole was homogenated. The tablet cores were coated
with the thus obtained mixture in a coating apparatus.




G "al koxy- substituted with hal o, G "al kyl substituted
Wi th one or where possible two or nore substituents

wa@edososssdd f rom hal o, hydroxy or NR5R6, Ci PCT/EP2004/053501
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- 4al kyl car bonyl - wherein said C "alkyl is optionally
substituted with one or where possible two or nore
substituents sel ected from hyglroxy or GCi “~allcyl-oxy-;
R3 represents hydrogen, Ci “alkyl, cyano or C al vyl
sUbsis t uted with one or nore substituents sel ected
from hal o, C al kyl oxy-, am no-, nono-or di(C
Nal kyl)am nqQ-, .G _4al kyl - sulfonyl or phenyl; R4
rbpr §%‘ﬁ?‘§mﬁ§16\“8%g’ﬁ fomily oxy, Ar3- oxy
Ar4-C ~al kyl oxy-, G "al oXy¥ ernyl OoXy-
optionally substitut eq{ th Het / R4 represents
C "al kyl oxy substituted with one %Jr gre possi bl e two
or nore substituenty sel ected fro aIkonxy-
hydroxy, halo, Het2:, -NR7R8, Z car Kony#- NROR10
or Het' - car bonyl -; anchg 6 ar
sel ected from hydrdgeﬁzma\ 2
i ndependent |y sel ect edifro
am nosul fonyi -, nofio- lor di IkyI -am nosul f onyl ,
hydroxy-C “al kyl -, G \4~a4 y Xy O"a kyl -
hydr oxycar bonyl - C i al k¥l -, C3’\cycl oal kyl , Het 9-
cthe Dbowide s ltheygharmddeiticalyc adcbsiaiyle addition salts and the
p -Cial yl- or A
%ér%%fnﬁ%ﬁy%mg#é%@ thg%gf g"é’gﬁi’} ndependent |y sel ected
from hydr ogen, G "al kyl, C3”cycl oal kyl, Het 4,
hg}ebzzeafya Giptaabity b d;vaﬁlt"radhkgl Iseegted fromaN-KYi=CFHbEH, N-CH=N-CH

(}r/@wﬁ{ _chl 4al kyl -; R11 represents hydrogen,

Het 6-G  al kyl -

(%"eéﬁr‘?@éﬁtﬁ egﬁﬁrﬁrl optionally substituted with Het

7Y @epredelitsl-@iatkg b Gy galkinyl-, -C2sdkHanylGiublkgnyl -, C
al kylcpoQ,I_NIgb 'é¥$l%y19[0ggﬁ9ymwéb%‘lashﬁcgl subst i tuted

with one ubstituents
sel et %lk!flrQQnN%/dFe I, by CONEno or

a - | iﬁl@g&kﬁm {CORLT0-B- Esalitys., hl_gdm]%agam}lﬁ a(l:(huﬂl 76.11@1—
"a r po t . Het ~al ky

X-TL Bj)érlcé:a(?bon% og?o*;n 'y substituted with Het" C

R foRa #esst by Ps-O-Epmiiskaioh bt Gl NR,
o "aJWIl-mg.yilkyl- NRI'%gO-, NR'00eayjallot I-@-N%(]H/— or Cp.alkyl;
sxb&wséﬁt@gm& beéa, &1 emb 0 ! BOPASS! Bl I NRE, T €
sub |§2uents Se elc, ydroge ) am_no_or
Qch &Fﬁ &129kyly rO-NegltH- or

13 ija]leﬂr}O 4a| kyI or phenyl optionally substituted

R:Q tsf’ﬁlydi‘}ﬁé,ﬁ yBQ;SﬁAIQ 8% ‘gg Bhnﬂi% aﬁé&?t ELA8HES

each i ndependently
ﬁl R7 andR 8 are each
C ~al kyl, Het8,

s eI e o én
subs ‘5 are each [ ndependent Iy
S eI e@tlh&lﬂcyf subfﬁtlli’tydiwitb efle orGKead FoskibleH@io bb miore bititlicnts selected
from hydroxy or halo;

R’ represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het'®-carbonyl-,
Ci4alkyloxycarbonyl-, Ci4alkylcarbonyl-, aminocarbonyl-, mono-or
di(C; alkyl)aminocarbonyl-, Het', formyl, C;4alkyl-, Casalkynyl-, Csscycloalkyl-,
Cs gcycloalkyloxy-, Ci.¢alkoxy-, Ar’, Ar'-oxy-, dihydroxyborane ,
C,-galkoxy- substituted with halo,
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G ~al kyl oxyC i ~al kyl -; R16 andR 17 are each
i ndependently sel ected from hydrogen, G all yl,

woka03058313 al kyl or G tal kyl oxyGi ~al kyl -; Het 1 r RQT/EBBI04/653501

a heterocycle selected from pi peridinyl, norpholinyl,

pi perazinyl, furanyl, pyrazolyl, dioxolanyl,

thiazol yl, oxazolyl, irnidaggl yl, isoxazolyl,

oxadi azolyl, pyridinyl or pyrrolidinyl wherein said
HetCiJalkgl soptitgerawitly osudpstharep@sibleitvh oomeresnbsiitents selectecl

possi kﬁoglﬁéqﬁ 3510 FPEENR I’tltuents sel ected from am no,
G ~al oxy-C i1 *al k hen e

| Aa@lr‘*@}ﬂ’lcafb@}y MPW sPG Aéﬂ WPHQ{%H}% “{S‘Dr/‘{ Yﬂ%{ geor
_4al ky¥hesnpossible two aniore-sobstinenislselectbfrdmhgdorgent s a

heterqug%g l.ected from norpholinyl, plperazinyl,
perl I'n gyrrolldlnyl t hi onof hoI|n
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vvl tsabaingenaiselstied fromdaki, 0 ealkylexyqrantimy-emendbat i t uent s
B TRl o0, LY
“y@PWS@Y@gW SRy, -nm A@W (cymalkyloxy-
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opt CpJadel-N)gSGbﬁﬂdyl-%Jlﬁﬁﬁoxychbo@ﬁ@&ﬂkym Sragcyamsncybt{et% WO
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Sy PELAN AR oS S S ey P - or
%ﬂallmco Aal kyl )am nosul fonyl or ami no- Ci
R%\Jldﬂmm areldaétbindpRidaEY belectdilr&h B, SﬁJaE@I QQJyE:Dﬁlkyl
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aI k
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mor PHcTinRaFe sub@wﬁm sedictag fromy hydsogen; hydroxy, amping ef ¢ oiakyloxy-;
Rita@bsants aiérobial 6, AN, 8 LAk exyaatbionyla Hey'’ &w@@t@lwkﬁq
vv| t €S

ol Co AL iG] BofORl Sl Bl (SO Ll Sy,
"al (%waﬂcen@slﬂfoaylk,ﬂle@ﬂoxx 1- oF plpsfaylwweméwubaﬁmted with
Nal é3d or whbﬁtﬁ)ssﬁlbld Wi brlfoRaabstinkas Resdefrd hy@PpEaS Bytrods,

het [ e cted fromfuranyl, piperidinyl,
SRS Le MG
[ pgr azinyl , 3pﬁr gzol yI di oxol anyI

{{Enq;g@ﬂeytp ﬁy@Qmaalkyl Het'®, Het™-C,4alkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from

hydrogen, hydroxy, amino or C;4alkyloxy-;

R and R are each independently selected from hydrogen, Cy4alkyl, Het'’-C;4alkyl-
or CiqalkyloxyCi4alkyl-;

R'® and R are each independently selected from hydrogen, C;4alkyl, Het*'-C; 4alkyl -
or CialkyloxyC;.salkyl-;




i m dazol yl, i1isoxazolyl, oxadiazolyl, pyridinyl or
pyrrolidinyl wherein said Het9 or Het10 is optionally

waewsosgous ed Ci ~al kyl, C37cycl oal kyl -C i “al kyPET/BP2004/053501
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amno-C "allcyl-; Hetll represents a heterocycle

sel ected fromindolyl or Het 12 represents a

het erocycl e sel ected from magphol i nyl, piperazinyl,
pi peridinyl, pyrrolidinyl, thionorpholinyl or

dPetf reprapentsvi beteriopy cdasietictdd trofrPpiperidingtl, roerahdlinyl, piperazinyl,

subs W8S dtam, 0

subsfdlr%ﬂggr] awélgh g%?@%ﬁ{ﬂ om ﬁgl ?%&éjyphlﬁ] 1 fso}&%@l

S AR i o P e et i pp o sytited
hy dr with ofi or'velieke/bossikle 1o bf‘mbire;dubsummtscselected fofGniino,

4al k| faﬁ&l Crmg, N alk M no- C i

- 4al bl?y A dmg{é rep eégrrin 91 i)n% eFo% & selected from
pyr r Gi-eHYhgry-Grsafivianongr M(%Mm%n f apinQspaseanyl-e

| Hetd pdprasentt b Yetarobgilé deleced foht Mompheling, pijeeizinydqhisdricing],

Lo %dgigrngl %HB%B@L&SM S a&iﬁﬁ gﬂﬁr&fl 3 faef% {%lon@y
~al k§bstifptes) éﬂﬁb ) walgﬂ@?%@iwo or morva%ubamu%iﬁe@@@dtfman
het ehyatyxyl Bals,aintind, €L dlkyd) hidoRy Ol ialkill-, CRiIky®okgiOYdikyl-,

opt GRart e 18?@43%%'1&%&@?@;@%@@&00%?% L

or dkd pREnobaalkdnimonad 2 (,Cualkyl)ammo-
CSACSIII‘ﬂ'oﬁﬁl- Ia;timoshly'@hybxy G ~al kyl -, Ci"al kyl oxyC [

" t 21
ARt ol

fr on@ﬁﬁ\hﬁﬁ&lylﬁﬂgﬂmﬁ% lné}apxq}anyl thJazolyl

pi t) edxadolply imidhﬂ;{lﬁ; iSoxagalgl, biﬁidlal&yl} !‘pyﬂrEﬁﬂ br @jneohdnllyl wherein
optli er e.

o S A i
C3" cperecH %kly}entsrsyla?tad&mhvdmmymmoa@mwhoxyc i

al kyQ@mleﬂ@dﬁmﬂxanﬁdéﬂfm inotde lor ERCI LMyBERMos@fonyl or
het ef o0 eang}?l ected from nor phoI inyl, pyrrolidinyl,

plpgra2|n ’3, 2-di_ oxabor ol ane or plper|d|nyl
wHel spreseitipdeteracksle ssjected fram pyrolisingl pypigerisinyl twhersin said
vvl t thme'tecy@Ie isroptnallibmibititted vith 986 eCkREe oseiblePwddr Kidks

pyr r%ﬁ | E%d %og%ldgﬁ%%\% él%alﬁﬁt %%E{Yg@e‘?alkg%/tl e

is o IWE’P‘Y‘;I@WISWROW@FOWWM,M wher e possi bl e
t Het6 ord H@&f each ipérdaatspeenes hactofycyBelebted ﬁ'oiﬁ/lhorpholmyl

2 U U e s P

| n depl ?fﬂ’étﬁ‘i mth B Pl p%SIh@tt@p U3 y@reesubmwwlemeé from

nor pOaikel Cs_cayvlot, Hydiyty-CRialG1-aZ] AlklyloR§CRIaReA bei ny |

merﬁdh}hy&%';& 511%}% and Het 19 are optionally

Het’ and Het"® each independently represent a heterocycle selected from furanyl,
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or
Het"” is optionally substituted C;.alkyl, Cs.¢cycloalkyl-Cysalkyl- or
amino-CHa]kyl-;

o S
Het™ represents a heterocycle selected from indolyl or ©

E
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substituted with one or where possible two or nore
substituents selected from G "al kyl, C3*cycl oal kyl,

~Nal kyl -, Gi™aliyloxyC i ”al kyl orPCT/EP2004/053501
pol yhydroxy-C al l cyl -; Het20 represents a heterocycle

sel ected frompyrrolidinyl, 2-pyrrolidinyl,

pi peridinyl, piperazinyl or _gyrazolidinyl wherein said
het erocycl e is optionally substituted with one or

V\'Hﬁf aepessis blhetetosgcle selentedefr s lomipholieylt ipsretiayl] wiperfdinyy

alll) kyl oxg3 &kﬁﬁin ¥4 dﬂ]%éﬂ% 10¥idin halé‘ﬁéw E’optlona]ly

dr ox

andA&uh tityip mtkpee OrAY’%?f%\PRfﬂPE’ tgaeﬁmo eﬁe@fﬂwﬂed from

r eprleﬁlmty Wﬂmﬁnooauanmt hydrexyb6€1t jatkyl-oC; aalkiyhoy-Enalkyl-,
a

ﬁ‘#"%ﬁ%}ﬁﬁﬁﬁ*’w-@ﬁﬂ%#%%é% bRBIG 3 Ifaming ormong- pr

hydr ’or C ~al kyl. 2. A conpound
aHa&rﬁpmnt @h@ér&yﬂlekel&bted foit; pyfrolidinylas ifesididt whérein said

r epr e%e%%éle 1@)tﬁﬁelﬁyéu{asumt%w%ﬁl Fﬁ&?’\!vm p(%mble two o&mlore
- o S‘%ﬁmﬁﬂs— Wﬁe@@‘)@ Grsalky Qﬂ&}’doa]@h h}’dtgﬁfy-@Hﬂ@Eﬂ-
CO- (Cralyloxy € atkid Srolehlydici-rLalkglsal kyl - CO- G

,\ﬁ% %éreseﬁéfoﬁe?%g&%%%%é t?d frm% I%rphgl%yi( %mr%l}dmg n,yoé:e'szinml or

X1 r ]@per@gyh pvéergm(fmdé@terwﬂg is qgtmgqi}yks)l,abstltuted with one or where
. O QJosﬁBlle kb or DR substituefidts selected ﬁoﬁ@lgalkyl?@yrcﬁﬂbﬁﬁﬁ nts

t ’%"éﬁt&zgﬂl C“QE?Q ’?@ﬁ%l MP%N‘E%arﬂaﬁfl”Y NR12

oHet rand Het”! gagh Pé}ﬂependpml?aremwmtemtqpcmlﬁcm iomygorpholinyl,

I epr gaflitiayRpiefagiay] doiiridioy] whdrii lsaid Het® 63 Hetélake/dptionally
NR1 7su%‘q§&\|%g%rg}lheere2eﬁcis§%l] rog)l?}enﬁ)ge s(absat%]t% al%s)éiected ﬁor% C.

hydr@ikyl Cpserrlonliust ychaxseﬁm&-eﬁr@é\@mxychy&%grewlyhydroxy-
cyang;alkgl-0, hydroxy, hydr oxycar bonyl - _
U VAR gt s SRR, 2y i
reprk3 oetabgr@law@rplpeé@albrbwhmime@idrhwmxw ispptipgally i n
a MyiuBstid@éd Wik bR or@hde dibBfbntREe16Rdd RSE n,*@ukyydr ogen or :
hﬁg reggsebgﬁe%r%ycl% se13é<€jtr %%%m@yrrph@%ﬁl{o%%?n 5111 vghegqu sdid
r eprleeé@mysle@ omongllmystg@tb@ with gneer quhp@ﬁlbledwommoze
pos SiubbtRudnilcREted RO G UbIkY], Cywbmamtei B%drgz@f -Cramyl-,
or r nts rogen,
g ~Frptgecas oo ERieis, © e

Het and Het! each mdependently represent a heterocycle selected from morpholinyl,

pyrrolidinyl, piperazinyl or piperidinyl wherein said Het'® and Het" are optionally
substituted with one or where possible two or more substituents selected from
Cialkyl, Cs ¢cycloalkyl, hydroxy-C;4alkyl-, C;4alkyloxyC; 4alkyl or
polyhydroxy-C; 4alkyl-;

Het™ represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl, piperidinyl,
piperazinyl or pyrazolidiny] wherein said heterocycle is optionally substituted with
one or where possible two or more substituents selected from C;.4alkyl,
Cs.¢cycloalkyl, hydroxy-Ciaalkyl-, CisalkyloxyCisalkyl or
polyhydroxy-C;salkyl-; and
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R12 represents hydrogen, C “~al kyl- or
G Mal kyl - oxy-carbonyl -; R13 represents hydrogen or Het

R14 represents hydrogen or C “al kyl; R1l7 represents
hydrogen, C ~alkyl-, Het”~-C i alkyl or G "al kyl -oxy-C

i ~alkyl; in particular R17 ggpresents hydrogen or G
~al kyl ; Het 1 represents thiazolyl optionally

sab si\r?t At’edrmnt Arerch mdepbndélalykylbreseh‘ypiren)dy)p@onally substituted

4?' k\\éit}i cyaBQ e(‘f%la]’kyﬁﬁl iy @mﬁc:yi%iﬂlfogl iné!| Kﬁﬁnoﬁﬁﬂmﬁammo-
Al b@ﬂg\iﬂ, gﬂ% Podofik Cr%@f@%ﬂ@@@%a ed

from m)rphol inyl, pi perazr nyl , p| peri di nyl or

e AREUYSS da%kﬁ&ﬁ%?oél@ihg Uﬁér@m‘ s optionally

substitu e or ere possi ble two or nore
séﬁ%ﬁr‘?sﬁ%ﬁ{% sel ected from hydroxy, anmino or Ci

’I;erkptbsentsl -0 @]klfyur tct)ga]%carybpdmlrganhg -t silkydr.esent s a
t
opt .e&“%ﬂriqéﬁqﬁs@.t 5 CRTRR St BOREINA CO-, -
met h{P b, Coplisd '&Q'é)fé:lh?élf}@% chakyde| ect ed f rom
nm‘* tﬂpﬁdsemslb -PCpeiigi, nyIN=CH-pSR dir rmkilc? 2BKYIE; qha%mmlyhlar
s 0
FUBRARLH e AL OB OL TR LR B 0 o

ere poOSST bl*e two “or e
from‘ﬁ’?@ﬂvxy, anmino or G ™alkyl-; Het1l6 represents a

het espesss edﬁaitaéﬂded» f0-Ondkype rO-MN=TH-, NR¥LEdgl i nyl or
rr Ir r ern 3 £-S {

Y onitB oG gulkdh R BGPTSRy AR SN ECISIER!

Het 2n @ egbedient Kereereéw @r%@roeé,t@@aﬁcvbmo- 12alkyl,

nmor pNRI”Lml NRI-per-azialkyl-, HEf e bR yo- erw%mt i gl nyl

t

V\ﬁe{ﬁﬁ{g?em(}%x 3%{1 %§ 0 thB %TU@J”QVBI%%Q%DL%B%B ese}Mect egne

fRaWW%bégﬂroe&m oyang hale; hysdggxyy hydroxxearbenyby esent s

g heng) ,alkploxpeuabdnyl- &t datbohed OV bRyl mraakyﬁwgnmﬂetl;
"a r

opt i onaﬂﬁc% sﬁbo@nt 8}1@’0& B\Am%% hﬁ‘%%g ?adl% ﬁ)al %éimxy’

nal KSIATGin §rnaTe PaTiRylar enévodweeb?wpr@mm e halp;

CRbicpredentd18idaigen; Z represents NH Y r epr esent s:

%‘g@@f{ﬂ‘% e RV MR AL My o pepsens

@Halkmlorxx sliptituted with enerr adhesgtpgssitde twa pgripgre substituents
- NngiieGQd;&oa;r -NR16- CO Ci . 2al | cyl -; X2 represents a

di rest kyl -0G .2alkyl, -0, - OCH2-
a%gli&yaa?&e?d ; B}gresents hydrogen or hal o;

REnerHP%@ M@Oﬁwp@g’@ﬁ’ adkylingysarbeydrioxycar bonyl -

CR™*yaprbseh@hy@@pd) Oy halkyl- or Cyqalkyl-oxy-carbonyl-;

R represents hydrogen or Het'*-C)_salkyl, in particular morpholinyl-C;_salkyl;

R™ represents hydrogen or C;alkyl;

R represents hydrogen, C;alkyl-, Het?*-C; 4alkyl or Cysalkyl-oxy-C;alkyl; in
particular R'7 represents hydrogen or Cy4alkyl;

Het' represents thiazolyl optionally substituted with amino, C;_salkyl, hydroxy-C;.
salkyl-, phenyl, phenyl-C;salkyl-, C;salkyl-oxy-C4alkyl-, mono- or di(C;.
salkyl)amino- or amino-carbonyl-;

in particular nof holinyl-C i-Bei/kpiop4/053501
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Het 16- car bonyl - or Ar5; in particular R2 represents
hydrogen or halo; R3 represents hydrogen; R4

w0 esessms s hydr ogen, hydroxy, G "al kyl oxy-, PCT/EP2004/053501

Ar4-Ci "al |l syl oxy or R4 represents G “al kyl oxy
substituted with one or where possible two or nore
substituents sel ected from Gglal kyl oxy- or Het2-; Rl1
represents hydrogen; R12 represents hydrogen,

Giléra ejm;elsentsoa hd‘ferogydblshlyd:tecbﬂ‘ymﬁmrbhnhnbfl pipefalinyE pipeddingior
hydr ﬁ%ﬁ i it sﬁ HA@ hsk%Jtmnél Rt Rh oy &Y \Q&Fébcﬁglble

represents a heterocyc
seI é?f’f’&‘;] %T’H bsip 1eﬁ‘§11 op hydrogi #19ino opEpeikylis nyl or
pyr rialaifaithey Iemhbdimentﬂ{ez%neplrehkﬁts& he$er6q§'t:1e gelatted from morpholinyl

subs

S 3 b (%r:p%é %elnt éﬂﬁoﬂaﬁﬁe gf) r om ﬁl R{e\f‘@a}ﬁé m%ﬁ;&?

gt kyﬁmesemﬁ adlefemw @ pelecinddm wmhelw r Eperazinyls mipgidinyl or
het efyaoliding! whdréit kid HE:t”OiSWopﬁdSﬂillﬁ bubssutedrwifh qﬁﬁrdr chibexg Ipossible

opti Kk bl

p %%lr blgotr eié#%r tlieth%ngstssg%f 1}séll1 ‘ri:rlglrnqﬁdf&k %ﬂ’mﬁe?? pt e)s/ ents
aHﬁetrmr@i@y‘ré @%@%@@ éqﬂecrqddiﬁwmwwprpaphnyl or pyrrohdmyl,
et abpreefitsla; hetdtdcéle Eeddpted oot ByROHASIL,I 2pyRsolid] or piperidinyl;

14 t
ée%ny{?& %Qs ry“fe?oc_(/&Q E)e(:fic {&uif&g Mﬁgh@@ 1 &%ﬁycl A@fx%dmyl or

c 0 nwmadlamhmm gpid He 1 igjoptianally sybsiifitadayith eu¢eorwhere possible
S ubsiivotor @fdire substbieniOiebie@ frofh hydtdi§Renisu Iascuau@nt is at

R v R pper ] BB Bl i e AR, OB

for rel4alkyk) . 5. A corrpound accordi ng to any one of
CAlé iréPesénth Phehyh\biRioBAlly saBstidedWith dydnoPiyRledy! €1 4alkyloxy or
. 6. A conpound according to any one of
cI ai e’ ‘0 4 wherein al-a2=a3-a4 represents
N-CH=N-CH. 7. A conpound accordingto any one of clains

13.t oA dompstindiaBeording@idcdmadviicegnesent s CH CH=N-CH 8. An
[ t%ren&gfs%ﬁ of formula\ HNR2Z VAN _ R4 (XXXI)

Y represents -Cs galkyl-, -Cy.salkyl-NR'*-Cy.salkyl-, -Cy.salkyl-NR-CO-C;.salkyl-, -
Ci.¢alkyl-NH-CO- or o
-CO-NH -C;alkyl-;

X! represents -O-, -NR'!-, -NR'®-CO-, or -NR'6-CO-C; salkyl-;

X? represents a direct bond, -Cyalkyl-, -O-C.palkyl, -O-, —O-CHa- or Het™-Ci.palkyl-;

R! represents hydrogen or halo;

R? represents hydrogen, cyano, halo, hydroxycarbonyl-, C;4alkyloxycarbonyl-,
Het'S-carbonyl- or Ar’; in particular R? represents hydrogen or halo;

R? represents hydrogen;

R’ represents hydrogen, hydroxy, C;_4alkyloxy-, Ar*-C;4alkyloxy or R* represents
Ci4alkyloxy substituted with one or where possible two or more substituents
selected from
C1alkyloxy- or Het*-;

R represents hydrogen;

R? represents hydrogen, C;4alkyl- or Ci4alkyl-oxy-carbonyl-;

R™ represents hydrogen or Het"-Cysalkyl, in particular hydrogen or
morpholinyl-C; 4alkyl;
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"the N-oxide fornms, the pharmaceutically acceptable
addition salts and the stereochemcally isoneric forns

w0 bh@seso13 wher ei n al- a2=a3-a4 represents a di VRCEREP2004/053501

radi cal selected from N CH=CH CH or NNCH=N-CH, Y
represents -C3-9al kyl-, -G -salkyl-NR*-C i salkyl -
-G Mal kyl -NH- CO- or -CO NH s&1 “al kyl - ; Rl represents
hydrogen or hal o; R2 represents hydrogen, cyano, hal o,

Hyid reprogens HbetgroeycleGielettat yphomymaoknyh piperazinyl, piperidinyl or

Het éﬁ.f( gllﬁ{ngp\pﬂére’&}l Q%d ﬁe? 'is Figh(fngg S%glﬂgl e(rl) ?fgg g)gé( dr where possible
o Aﬁ*{wmm substiuents sﬂe@@dﬁ% hygsexyp AiRR OF &1 ﬁé}% ble two
or Iy fartberleaibbdinent Het%ﬁlpm@mda hetenorycle seledtadl ﬁyshﬁm)rph(ﬂfnyl

%ﬁppﬁé@%{) éj;mut% etelrrbd‘éyc éli)geg{r ?ggﬁj{yir_’lg:nm

Héfr pRpreseRts morpgbiayh 7 nyI pi peridinyl or pyrrolidinyl
Hblé‘sf@pxﬁse‘iaﬁil athetdedcscle Seleféd Roamotpladliagitar byitrslitlivgli h one

QSSi t re substltuents sel ect ed
?‘r eﬁlre%m% %OQAJ ﬂ wg%pg%ﬁhggll’ kyl -; Hetl1l4 represents
Abrrpmeqemsyhen}'lslet 16 represents a heterocycle sel ect ed

fAESQBier&h@ by ¥hticABIPUbE@bicd iwithl cyar. 4 T epresents
phenyl ; Ar5 represents phenyl optionally substituted
with cyano. 9. A kinase inhibitor of formula (J)or

fror Argpapeuastrrqordingto Gaimdnerckivikereis thel Ry sestityent ig gt pasitien 4°,
of B RP Bibstiub@ iv/atpositios, & Ré sUBgieht 1€ at pbitioh)s @ndthe ®*

man&’g '}?n?gtpo]slﬁoﬁof{heséu SFOfrea@I m 1 to 7 in the

ure “of a nedrcanen ing cell
proliferative disorders such as atheroscler osi S,

5ESA eamgmﬁldae@br&ﬁglwny oh& of AaipRRaArtg8ctietciCatla’=a’-a* represents

co onprising apharmaceutically acceptable
carﬁ@?_%}gz:ias active ingredient, an effective kinase

i nhi bitory amount of a conpound as described in any
s NeA @bmbhisdat@rdiBg o 40§ ofe ofldainAN to AtwHerdRh'af€a> a8 represents

laim8 for use as a nedicine. 14. Use of
an |@r$r§(§fate as clainmed in claim8 in the
manuf acture of a medi canment for treating cell
PI ohich@paind\ueeoiis otk oné UEHaias 19h BevHRfeRl £ 854S’ represents
resbﬁr’@é ﬁ&fd cancer.

8. An intermediate of formula

Y/OH Hoji,l] R’
\ HNT NR2
R“N\aZaL SN
R%:E;[a"" N/)

(XXXT)

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

stereochemically isomeric forms thereof, wherein
al-a’=a3-a* represents a divalent radical selected from N-CH=CH-CH or N-CH=N-CH;
Y represents -Cs.oalkyl-, -C;salkyl-NR"3-C _salkyl-, -C; salkyl-NH-CO- or

-CO-NH -CH;alkyl- ;
R’ represents hydrogen or halo;
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an internediate as clained in claim6. 16. A process
for preparing a conpound as clained in claims 1 to 7,
conprising;a) coupling -56-

2- acet oxy- 8-cUoropyri m do[ 5, 4-d] pyri m dme derivati ves
(RHrepresentiiyimigers cganosbale, bydaxprartonyleCi(4IRyloxyarfonylni sh
t he frlteer mepl a&g§épf formul a (IV)3 and deprotecting

he I nter |ate rml a_( foII n
R Ersmeienis hyaronia Aty oo -aifgionor RS epgesdhre o1 agkiogy
N V §ubkt1lﬁ1tdd wmh\bﬁ d? wHewd pdssiblertwdeopmotessobstituenisiiilettedl from-

1@*9? 2Ri ngC osure N V = protectivegroup N
11( or}%ls coupl i ng the known

R ¢ ipnresents M) - pyri rndo[ 5, 4-d] pyrirnidinewith 2-
aRY ngpésemoHettoClnltylves of formula (XXI), yielding the

' ﬁéte { gérgé £ é%&gmi’%}%ﬁc@& ftf %r %Fol(n?ié@ger%f ;%q}eﬂg‘mal or
u3| dﬁgfe %Sﬁﬂé@%& ontiexally substipted With ong abvhere possible
c ondiwlol oaﬁmre fubktitosrdcisdiected ifidgh Iy desdty| #mind deC, Mikyd-inobu

{ he target conpounds of formula
93%8%&3&&;%‘@80 NIT . i HN R
Het represents a heterocycle selected from morpholinyl or pyrrolidinyl;
Ar* represents phenyl;
Ar’ represents phenyl optionally substituted with cyano.

9. A kinase inhibitor of formula (I) or formula (XXXI).
10. A compound as claimed in any one of claims 1 to 7 for use as a medicine.

11. Use of a compound as claimed in any one of claims 1 to 7 in the manufacture of a
medicament for treating cell proliferative disorders such as atherosclerosis,
restenosis and cancer.

12. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, an effective kinase inhibitory amount of a compound as
described in any one of the claims 1 to 7.

13. An intermediate as claimed in claim 8 for use as a medicine.

14. Use of an intermediate as claimed in claim 8 in the manufacture of a medicament
for treating cell proliferative disorders such as atherosclerosis, restinosis and
cancer.

15. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, an effective kinase inhibitory amount of an intermediate
as claimed in claim 6.

16. A process for preparing a compound as claimed in claims 1 to 7, comprising;



N> R3 {xx ) (XX) (XXI) + RN g_oH i) -xI OHHOR
HN ' R2 < HN R2 RIIN N RIINXN N R3 (P) R4 R4

wQ@ X0505873 A nethod of treating a cell prolifePet/Epmo4/053501
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di sorder, the method conprising adm nistering to an
animal in need of such treatnment a therapeutically
effective anount of a conpougsl as clainmed in any one
of clains, 1 to 7. 18, A nethod of treating a cell )
pr ol eavkipg %acﬁp%?-&é@o%@lq%&ﬁ-&&w&ﬁﬁw srfygtives (ID) with

adn Qi$818 sibSBtuted afifinéy IMRo fufhidhaBelinkrmSHiahs 61 BAAUIR(IV),2and
therapeutically effective anount of an internedi ate as
cl aj depeptecting thgjipergrediates of formula (IV) followed by ring closure under

suitable conditions.
1
o V\Y/X2 2 /‘]R
Cl
2 1 0. NN 2
OTN\ N ~y—X /,\]R T HN R
| + XN
N// N>~R3 H,N NNR2 b ~lo3
4 N/AN\7 R
R (I (1) R (A
)Aeprotection
Y

2 1 2 1
in/ﬂR Ho\Y/x]i/ﬂR
HNT NR2 HNT NR?

Oﬁ[/N\ N Ring Closure O\Ir N\ SN
> | A | V = protective group
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; or

b) coupling the known 8-chloro-2(methylthio)-pyrimido[5,4-d]pyrimidine with 2-
aminophenol derivatives of formula (XXI), yielding the intermediate compounds of
formula (XXII). Next, the pyrido[3,2-d]pyrimidine of formula (XXII) is aminated
using an aminated alcohol (XXIIT) under art known conditions, followed by ring
closure under Mitsunobu conditions to give the target compounds of formula (I"’)
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17. A method of treating a cell proliferative disorder, the method comprising

18.

administering to an animal in need of such treatment a therapeutically effective

amount of a compound as claimed in any one of claims 1 to 7.

A method of treating a cell proliferative disorder, the method comprising
administering to an animal in need of such treatment a therapeutically effective

amount of an intermediate as claimed in claim 8.



