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AS ANTI - PRCOLI FERATI VE AGENTS This invention relates to pyrim dopyrimdine
derived macrocycles that have 5 been found to possess, anti-proliferative
activity, such as anti-cancer activity and are accordingly useful in

met hods of treatnent of the human or animal body, for exanple in the

manuf acture of nedi canents for use in hyper proliferative disorders such as
at her oscl ewo06/058pBst enosi s and cancer. The i nventi opcTalra@ebiaieat es to
processes for the manufacture of said pyrimdopyrimdine derivatives, to
pharmaceutical conpositions 10 containing themand to their use in the

manuf act ure of nedi CERYRIOS AP RYSEMIDPPYRIMIDINBr DERIGATIVRS of anti-proliferative
effect . In particular, the conpounds of the present invention were found to
inhibit tyrosine |dnase etfzdHasPROLTFERATINE IAE%}gﬁyr osi ne ki nases. Tyrosine

ki nases are a class of enzynmes, which catalyse the transfer of the term nal
phosphat e of adenosi ne 15 tri phosphate to the phenolic hydroxyl group of a
tyrosine residue present in the target protein. It is known, that several
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gast r oi nt est M% q%‘“i‘éﬁ?(f, id 08)59’3‘31‘ %" VaiTYgs: a aﬁ&f‘”ﬁ“&ﬁﬁ@ﬁ’ ®hcer, cancer of

the pr ostlatewmmga@madwmmlwmmmgmmmpaﬁwwmc cancer, which
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cancef, oesophageal cancer, gastrointestinal cancer such as colon, rectal or stomach
cancer, cancer of the prostate, leukaemia and ovarian, bronchial or pancreatic cancer,
which are examples of cell proliferation related disorders.

25

Accordingly, it has been recognised that the selective inhibition of tyrosine
kinases will be of value in the treatment of cell proliferation related disorders. Support
for this view is provided by the development of Herceptin® (Trastuzumab) and
Gleevec™ (imatinib mesylate) the first examples of target based cancer drugs.

30  Herceptin® (Trastuzumab) is targeted against Her2/neu, a receptor tyrosine kinase
found to be amplified up to 100-fold in about 30% of patients with invasive breast
cancer. In clinical trials Herceptin® (Trastuzumab) proved to have anti-tumour activity
against breast cancer (Review by LK. Shawer et al, “Smart Drugs: Tyrosine kinase
inhibitors in cancer therapy”, 2002, Cancer Cell Vol.1, 117), and accordingly provided

35  the proof of principle for therapy targeted to receptor tyrosine kinases. The second
example, Gleevec™ (imatinib mesylate), is targeted against the abelson tyrosine kinase



-2 (BcR-Abl), a constitutively active cytoplasm c tyrosine kinase present in
virtually all patients with chronic nyel ogenous | eukaemia (CM.) and 15%to
30% of adult patients wth acute | ynphoblastic |eukaema. In clinical

trials Geevec' M (imatinib mesylate) showed a spectacul ar. efficacy with
mnimal side effects that led to an approval within 3 5 nonths of

subm ssion. The speed of passage of this agent through clinical trials and
regul at or y weessbspssdains becone a case study in rapid dpggeeeygssspnent (Drucker
B.J. & Lydon N., "Lessons |learned fromthe devel opnment of an AN tyrosine

ki nase inhibitor for chronic nyel ogenous | eukaema ", 2000, J.din.Invest.
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relatively sg&%ﬁ)ﬁlg R(}u&féﬁ&eﬂfa.”tjﬁ@o EehRnbet 969, 8 kinase are 2e now wel |
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advanced in clini ca The AstraZeneca corrpound ZD1839, which is now
call ed 1 RESSA(r) and approved for the treatnent of advanced non-snall-cell
lung can®er, andFfurthes supBpIt Saivembychedemonstigion Swapiielrgcepsor tyoyine kingsé ch i s now
called Tarﬁmﬁ ofs, sﬁafﬁcwaneda)msm@gfavtstwmmmﬁceMﬂaﬁ@we@gal nsgI several,
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non- nal i gi¥anicareér@thit amemmk@em&emewm@serasﬂﬁsoasstsatbﬁhme et aL, 30

Sci ence, 198 xtratzc%ﬁ lﬂoﬂéGI’Rsaré&?{rﬁ{)u%rcﬁm@# ors of EGF
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that 35 pyr nggvg,g,? Q@m uﬁ]%f ,-?Q‘k“;t{l%f‘ﬁf Wil @si ne ki nase and

In particular o pe recepto yr05| ihases" nexpectedly It
was found t h&W V@GQB%FGSB'Q‘I‘BWP’@WE#‘E Benmins afg yanced gon-small-cell lung
cancer, and the OSI/Genentech/Roche compound OSI-774, which is now called

Tarceva™ (erlotinib) , have shown marked efficacy against several cancers in human
clinical trials (Morin M.J,, “From oncogene to drug: development of small molecule

25 tyrosine kinase inhibitors as anti-turnour and anti-angiogenic agents, 2000, Oncogene
19, 6574).

In addition to the above, EGF receptor tyrosine kinases has been shown to be
implicated in non-malignant proliferative disorders such as psoriasis (elder et al,

30  Science, 1989, 243; 811). It is therefore expected that inhibitors of EGF type receptor
tyrosine kinases will be useful in the treatment of non-malignant diseases of excessive
cellular proliferation such as psoriasis, benign prostatic hypertrophy, atherosclerosis
and restenosis.

It is disclosed in International Patent Applications WO 96/07657 & W097/32880 that

35  pyrimidopyrimidines are useful as inhibitors of tyrosine kinase and in particular of the
EGF type receptor tyrosine kinases. Unexpectedly it was found that



pyri m dopyrim di ne derivatives of the present formula (I) that are different
in structure show to have tyrosine kinase inhibitory activity. It is
accordingly an object of the present invention to provide further tyrosine
kinase 5 inhibitors useful in the manufacture of nedicanents in the
treatment of cell proliferative related disorders. This invention concerns
conpounds of formula (1) 103 Rl Y2 5 [/ ZCR2 yt 6 Sat 4 4 CRs 2 7
Ra- NI 8WhwoNsets de fornms, the pharnmaceutically at€CEpea@Hossspddi tion salts
and the stereochemcally isonmeric forns thereof, wherein is al-a2 -a3-a4
represents a dival ent radical sel ected fromN CH=CH CH N M=N-CH or

CH CH=N-CH, Z represent s 0, NH or S;-3¥ represents -C3yal kyl -, -C3-sal kenyl -

-C - Sal kyl - oxy-Ci - 5al k al kyl - NRL3- Sal

Ciarkyl - NOHHEER Gptves ofiy é?‘&éﬂ’%&‘?&ﬁ*ﬂﬁ%&e@“%gr%?ﬁ ,

- Cl1. 6al kyl - WRhavemOﬂlmlldoyﬂemﬂlt@@acﬂmﬁO NH- Cl - 6al kyl -, -NH CO G . 4al kyl -
-CO C . gal kyl - -Cl-ral CO, d.é6al kyl-CO G -cal kyI X1 represents a

di rect bond, NR'-Cl 2al kyl -,
e e el aﬁ?@#”fmea% R *vi%ﬁs&mepr esent s a
di rect bohd,inigbitorssefyl inth¢ papufactureof m er@mﬂlamﬁwwo 2, NR12-Cl . 2al kyl -,
NRv- CO-, NRp?olmtﬂrtheldyﬁserdeﬁ—bt 20-Cl -2al kyl -, -0-N=CH or G Zalkyl; R
represents hydr ogen, cyano, hal o, hydroxy, fornyl, C, 4al koxy-, Cl4ky1l-,
C . sal koxy- substituted with hal o, WO 2005/058913 PCT/ EP20041053501 -4

Ctaal kyl substituted with one or where possible two or nore substituents
sel ect ed This invention concerns compounds of formula (I)
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the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein

o

15 a'-a*=a’-a* represents a divalent radical selected from N-CH=CH-CH, N-CH=N-CH
or CH-CH=N-CH;
Z represents O, NH or S;
Y represents -Cs galkyl-, -C; galkenyl-, -C;.salkyl-oxy-C;_salkyl-,
) -Cy.5alkyl-NR-Cy salkyl-, -C; salkyl-NR-CO-C; salkyl-,
20 -Cy.5alkyl-CO-NR®-C, salkyl-, -C;.¢alkyl-CO-NH-,
-Cy.¢alkyl-NH-CO-~, -CO-NH-C;.¢alkyl-, -NH-CO-Cy.salkyl-, -CO-C.qalkyl-,
-Cl.-,alkyl-CO-, Cma.lkyl-CO-CMalkyl;
X! represents a direct bond, O, -O-Cy.zalkyl-, CO, -CO- C.zalkyl-, NRY,
“NR"-C}.zalkyl-, NR*-CO-, NR®-CO-C; salkyl-, -O-N=CH- or C;alkyl;
25  X?represents a direct bond, O, -O-Cyqalkyl-, CO, -CO- C;.salkyl-, NR'Z,
NR2-Cypalkyl-, NR7-CO-, NR!7-CO-C; salkyl-, Het”-C; salkyl-, -O-N=CH- or
Ci.alkyl;
R! represents hydrogen, cyano, halo, hydroxy, formyl, C, salkoxy-, Cy.salkyl-,
C1.salkoxy- substituted with halo,



from hydroxy or hal o; R2 represents hydrogen, cyan, hal o, hydroxy,

hydr oxycar bonyl -, Het 16-carbonyl -,  Cl4al kyl oxycarbonyl -, G 4al kyl car bonyl
am nocar bonyl -, nono-or 5 di(C, 4al kyl )am nocarbonyl -, Het', fornyl,
Cl4dal kyl -, C 6al kynyl -, C3.6cycl oal kyl -, C3scycl oal kyl oxy-, C, 4al koxy-,

Ar/, Ar'-oxy-, dihydroxyborane, Cr.6al koxy- substituted with hal o, C 4al kyl
substituted with one or where possible two or nore substituents sel ected
from hal o, W/2080589%F NRWR6, 10 G 4al kyl car bonyl - whePETEPHHI/@I3CL4al kyl is
optionally substituted with one or where possible two or nore substituents
sel ected from hydroxy or Cl4al kyl -oxy-; R3 represents hydrogen, Cl4al kyl,
cyano or Cl4al kyl substituted with ode or nore substituents selected from

hal o, Cl4al kyl nono Cldal k

C, 4al kyl - sul fbﬂvg‘ks'lé?a"snﬁ ‘8‘?.?1“' °"|9a°f8%‘f"e9§’éﬁ(‘*t‘ 8‘55‘??%%?%%‘)"1 Ar' - oxy,

Ar 4- Cl4al kyl oxy- fogihydiogyrdslg;- . C, 24al kenyl oxy optionally substituted with
Het 12 or e ﬁéwpmamsdrsaeﬂ,&bwj lﬁ]b}/hyd&btfb,ﬂl‘yﬂrbx;y‘cﬁﬁ)nyii-,ﬂat ‘Sagbosyl-, Wher e possi bl e

two or nore sups élgg o alﬁgﬂi ¥or hydroxy, hal o, Ret2-,
-NR7R8, -car bog%q%%%ﬁwﬁ Ciy = ca’%?bny- J% 1%% ar i each

i ndependént | y PPl Helg WIFCGEMP a]ky?yf 3éﬁ¥f re each

i ndependent | y Sedcpidaliglloky-(Crsdikedy-p4enir! Wadlhyﬁoxybbmee am nosul fonyl -, nono-

or di (C, 4al kyb%ms@ fsidanmalohydr oxy- C, 4al kyl - Cl4al kyl oxy- Cl4al kyl -

hydr oxycar bonyj 6cycl oal r.bon Cl4al kyl -

Het 10- cazbonylb Al%‘imsxﬁtﬁ%?;&; 4 gkerﬁp"sy‘?—%'i““’%f F@tfq" %r pel A?-C, 4a| kyl -
RO andR10O are ea mwm I‘fl’yRseI ected from hydrogen G 4al kyI ,

C3- 6¢cycl mal ky ChatkdAcarboyyls wheyeirshidlal, kajityd is oftiofailylsytistiestyClifindde pt -

pol yhydr oxy- Cl4a|vh1\élel oss&et&@&rﬁo?@m&nﬂMWﬁmﬁ ¥ Het5
Het 6= G 4al kyl - Cérz1 enY carbonyl optionally substitut ed with Het?-C
0 9/‘1?'9

14al kyl am nog arb > Aal kenyl sul fo 30 Cl4al kyl oxyd 4al kyl - or
phenyl opti %me§m§@mge@,ﬁxmo @iylmmeqm@@wrenore:m or nore
substituents saibsiniestd sdlecrdfiby Halo gk mikyluyxgayino-anonaer or  Cl4al | cyl o cy-; R12

I epr eseniss hydaJ Q%@J {% 1% K¥rlp hgﬁs,y carbonyl -, Het17,
Het 18- Cl4al pﬁ | | Csﬁ%xltgl tuted vmth Het
19- Cl4al kyl Ry y 8}?4 I?é’hf/*l’ ! ™yl oxyC, 4al cyl- or

pheny! optlonawk%bﬂlmmﬂébwsﬁﬁwdwghliﬁfe% meqe@sges ¥¥e two or nore
substi tuent s sgibstitdteicwvithronérortwheie @ostible t¥y 6Hmiorey/substituditinalected feobdtal Kyl oxy-; WO

2005/ 058913 PCE| B84 1)@ tlato, HRY-, -NR'R®, -carbonyl- NR'R™ or Het'-carbony-1-;
20  R° and R® are each independently selected from hydrogen or C;alkyl;

R’ and R® are each independently selected from hydrogen, C; 4alkyl, Het®,
aminosulfonyl-, mono- or di (C;4alkyl)-aminosulfonyl, hydroxy-C;salkyl-,
C14alkyl-oxy-C;.4alkyl-, hydroxycarbonyl-C; salkyl-, Cs scycloalkyl, Het’-
carbonyl-C; 4alkyl-, Het'’-carbonyl-, polyhydroxy-C;salkyl-, Het!'-Cy.4alkyl- ox-

25 AP -Ci4alkyl-;

R® and R™® are each independently selected from hydrogen, C;alkyl, Cs.ccycloalkyl,
Het*, hydroxy-C.4alkyl-, C; 4alkyloxyC; 4alkyl- or polyhydroxy-C;salkyl-;

R!! represents hydrogen, C; 4alkyl, Het’, Het5-Cy 4alkyl-, C; salkenylcarbonyl-
optionally substituted with Het”-C; salkylaminocarbonyl-, Cy salkenylsulfonyl-,

30 Ci4alkyloxyC, 4alkyl- or phenyl optionally substituted with one or where possitwle
two or more substituents selected from hydrogen, hydroxy, amino or C;4alkyloxy-;

R'? represents hydrogen, C; 4alkyl, C; salkyl-oxy-carbonyl-, Het'”, Het'®-C;alkyl-,
C;.4alkenylcarbonyl- optionally substituted with Het"®-C; 4alkylaminocarbonyl-,
Ca.4alkenylsulfonyl-, C, 4alkyloxyC,salkyl- or phenyl optionally substituted witth

35 one or where possible two or more substituents selected from hydrogen, hydroxsy,
amino or Cy4alkyloxy-;



R13 represents hydrogen, Cl4al kyl, Het13, Het'4-Cl4al ky]- or phenyl
optionally substituted with one or where possible two or nore substituents
sel ected from hydrogen, hydroxy, am no or Cl4al kyl oxy-; R14 and R15 are
each independently sel ected from hydrogen, G 4al kyl, Vet'5-C, 4al kyl- 5 or
Cl. 4a|ky|oxyC1.4aIkyI-; R16 and R17 are each i ndependently selected from
hydr ogen, Crdal kyl, Het9'-Cr4al kyl - or C, 4al kyl oxyCl. 4al kyl -

repr esent s W éWH%W%@E%yCIe sel ected from pi peridinyl, é] ﬁ?@

pi perazinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl oxazol yl ,
|n1dazolyl |soxazolyl 10 oxadlazolyl pyrldlnyl or pyrrolldlnyl wher ei n
said Het' is optlonally substituted ihtl1 one or where possible two or nore

substltuentsR&eLpegsg% [i{%p@l (Sleﬁla"% ﬁ%hkylkﬁ(-gﬁéﬁi‘ gjkyl , Phenyl,

phenyl - C 4al Kyl 4a| kyl ) am no- or
am no- car bonyl - s“’bﬁé‘}‘?]ﬁ_i"?“@ﬂg%? P%PS% ‘?56‘3?&?38 sg‘é‘F‘&sF 4§99 mor phol i nyl

pi perazinyl, pi pysirdgeti, hydeoxy, attinopy Crelkyldkysy| , t hi omor phol i nyl or dithi anyl
wherein sai dmdﬁaer&dhmeh&nﬂ;sm&adm%wbmatnﬁ,m“mﬁn@-posm bl e two

or nore suybstit .from hydroxy, hal o, am no, Cl4al kyl -
hydr oxy- Cr%4al ?%}4%@&?%7 oxy- G 4al ki¥ -, hydroxy- Cr 4al kyl oxy- Cl4al cyl -
(V)

nono- or di (& mgkﬂﬁe)e%m@endeﬁ% mshydeoeeng Gr-RUY Het -Gosalihal kyl -, an

i noCr 4al kyl -, nmmqa]]qﬂoxglcl(ﬁkﬂal kyl)am no- 20 sul fonyl-, am nosul fonyl -

ot phol  nyl - T8 2 e?é“%"‘%%ﬁ@?&%@% kR SRR LBRELARYC) © Sel ccted from
i ny i u y4 i OX y

t hi azol yl , oxam tlhﬂ%%gl @Phwgﬁ{ ]’, pyridinyl or

pyrrolidi iyl lyLm@nytmmehwlmemetdélet ds oppiqualiyrwbstiatedubst i t ut ed with

one or where pos;&hbieentvmepb&mﬂétw%fﬁorsutbsﬁmdmeﬂw&d&eﬂneﬁne,d from hydr oxy-,

am no-, C 4alk b Q@d, 4alkl- nosul fonyl -, nono-or
di (C, 4al kyl )am %‘1&% lrréoen a yl-ol Hets r aﬁjr eﬂent a heterocycle
lrmﬂ'i“’pg‘? }Sﬂﬂﬂ? -8 F5S eterocycle is

selected fimm p

optionally s FMH@@WGM@%@MM@ byt iplpprazinyhywipgtidinybr e 30
substituemns sebﬁﬁﬂ:aﬂyljthﬁmbrﬁﬂoﬁﬁjlKydnhlaﬁﬁwﬁ&yiﬁk@caﬁét’ﬁkopubxyamoxy Cl. 4al kyl -

G, alal kyljox%/|0 42t Wihutd wilQn &%"efé?)fss?ﬂe sngFﬁ ; e?Ch

by T ol nyl psEE mﬁm&yﬁ T @aﬁ@&%ﬂ%ﬁ“—oﬁv‘) Bor Het® s
optionally subQ!dramﬂm-@m-(b«@wbrmWQew@(ﬁe@kylme%mnfbror nmor e subst ituents

sel ected from 3&(GlARjarino-CAY.akmdRICKMikyl-, Moes-x dicX Aiahbib-- ,
Cr4al kyl o Cr4a5ujﬁ%ll_ gﬁmosg@(lnylhydr oxy-C, 4al kyl -; WD 2005/ 058913
PCT/ EP200 05&%5 ; ’

ﬁ

Het* and Het® each independently represent a heterocycle selected from
- morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl,
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrmrolidinyl wherein
said Het®, Het* or Het® is optionally substituted with one or where possible two or
25 more substituents selected from hydroxy-, amino-, Ci4alkyl-,
) Cs.scycloalkyl-Cy 4alkyl-, aminosulfonyl-, mono- or di(C;4alkyl)aminosulfonyl or
amino-CMalkyl-;
" Het’ represent a heterocycle selected from pytrolidinyl or piperidinyl wherein said
heterocycle is optionally substituted with one or where possible two or more
30 substituents selected from Ci4alkyl, C;.¢cycloalkyl, hydroxy-C;.salkyl-,
' CyalkyloxyCyalkyl or polyhydroxy-Cy salkyl-;

Het® 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

35 Ci4alkyl, Cs¢cycloalkyl, hydroxy-Ci.4alkyl-, C;4alkyloxyCi4alkyl or
polyhydroxy-C;_4alkyl-;



-6 Het9 and Het 10 each i ndependently represent a heterocycle selected from
furanyl, piperidinyl, norpholinyl, piperazinyl, pyrazolyl, dioxolanyl,

t hi azol yl, oxazolyl, imdazolyl, isoxazolyl, oxadiazolyl, pyridinyl or
pyrrolidinyl wherein said He? or Hetl0 iS’optionaIIy substituted Cl4al kyl,
C36cycloal kyl - Cr. 4al kyl - or 5 am no-C aal kyl-; Het" represents a heterocycle
selected fromindolyl or Hetl2 represents a heterocycle selected from

mor phol i nyl WOBP5@883 nyl , piperidinyl, pyrrolidinyl, PeHPBHOFRYI i nyl or

di t hi anyl wherein said Hetl12 is optionall y substltuted wi th one or where
possi ble two or nore substituents selected from 10 hydroxy, hal o, am no,

d 4al kyl -, hydroxy-d 4al kyl -, Cli al kyl-f-oxy- Cl4al kyl -

hydr oxy- C34al kg C%gﬁ E¥| 1 i d gﬁ a[pﬁpg mono- or

di (C34al kyl ) am n%% e'fﬂ?gégpes%l?ge%eent a %leeg%‘!rl ocC c eysel ected from
pyrrolidinyl or Pipsidiny ld‘P?Fﬂd‘WH’éﬁ’l@{aﬁ‘“%laﬁyEFmﬁle@‘W&?e d, Fgtobbnal |y
substituted wt humdaeolylnsonhl&myiao@amlxmpymlmsdomymlnhwlwh&emmﬁment s sel ected

from Cl4al kyl , (ﬁ&@wp foHatyydubstifiied OO0y COARYdIdalkyEC, LSRAadKY | 0XYC, 4al kyl or
pol yhydr OX Y- 034 ?‘3%{ 81“ t 14 represent a heter ocycl e selected from
yr

mor phol i nyl", p K pi perazinyl or piperidinyl wherein said
heterocycle is optionally substituted with on E@\Ere possi ble two or
nore substituepps §§| %%#]zd

hydr oxy- C34al Eﬂ? %%]E@f&i&gﬂl OFMLdOI dr oxy. CB4aI kyl -; Het15 and
Het 21 each in e%@ﬁ?’"i‘ssé'ﬁ 1@39% P{é’egaé!n@d?‘@"d‘dﬁ”}’om mor phol i nyl ,
pyrrolidinyl, plpmoh@nyhyMOImmhohMOnmﬂnmwahdmnmdﬂﬂlém@pﬁmnys or Het2l are
optionally subseubﬁﬁa&ea%mnoa%r%&ewsmmw&rma&%uﬂhﬁeﬂtwaeaédme substituents

selectedfromQ &3 a ;?h \

Cl4dal kyl oxyCI 4al lllydmﬁh ﬁﬁhﬁ%{) %ﬁ@ﬂ;&;ﬁf%ﬁﬂr _Epzésent a

het er ocycl.e sel eBidEyy ROnoT4y b4 0 PFiTEPF i nyl

1, 3, 2- di oxabom adléclmikypaqnacu—(lcualkyl’r wherein said heterocycle is optionally
substituted Wgef® Bfi6e b héBb&cle seRted frbif PirfolidiB)10F PRheforf@idkyl ; H&7
represent a het eﬁ cI e. ?a%lt f B}Bﬁ(‘)r m*dl fr)llﬁéhdjcil)]rsltwg|0I;)er| di nyI wherein
said 30 heterocyc eyﬁle’sls?)%o %g’ﬂ/ su‘glh{) ortw}%ftevéé?shb one cor “Wher e possi bl e
two or norlé sub@?ﬁ%%eie%‘émpe@kﬁrwmlkth%@woal kyl ,

hydr oxy- C34al kyl €, alk{Iad/€l Jalkilnx pajytaglidoyy-Ciaatkylgl yhydr oxy- C34al kyl -; Het's and
Het 19 each i nggpepdsl Qﬁt%)ﬂetér@@&l@ﬁé&{edﬁmﬁ%ﬁﬁ&ﬁ:%bﬁmﬁ%ﬁ Hx%i’azﬁx{vlw nor phol i nyl,

li di nyl, d Het19
oot onal 1y 35 SHBERR e i hAieach Popiodl ptelR i wgkaﬂme
substituents sel w%ﬂéamwbmwmﬁeﬂwwm@w@wh@w@

20 hydroxy-C;4alkyl-, C1.4a1kyloxy01.4alky1 or polyhydroxy-Cj4atkyl-;

Het'® and Het®* each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said Het'’ or Het”! are optionally
substituted with one or where possible two or more substituents selected from C;.
aalkyl, Cs ¢cycloatkyl, hydroxy-C; salkyl-, CisalkyloxyC;.salkyl or polyhydroxy-

25 Ciaalkyl-;

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;salkyl;

Het" represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said

30 heterocycle is optionally substituted with one or where possible two or more
substituents selected from C;4alkyl, Cs ¢cycloalkyl, hydroxy-C;salkyl-,
C1.4alkyloxyC1.4a]ky1 or polyhydroxy-CHa]kyl-;

Het™® and Het" each independently represent a heterocycle selected from morpholiny],

pyrrolidinyl, piperazinyl or piperidinyl wherein said Het'® and Het' are optionally
35 substituted with one or where possible two or more substituents selected from



-7 CI eal kyl , C3scycl oal kyl, hydroxy-Ct4a&yl -, Cr.4al kyl oxyG 4al kyl or
pol yhydr oxy- CI aal kyl Het20 represents a heterocycle selected from
pyrrolidinyl, 2-pyrrolidinyl, piperidinyl, piperaznyl or pyrazolidinyl
wherein said heterocycle is optionally substituted with 5 one or where
possi ble two or nore substituents selected from G 4al kyl, C3bcycl oal kyl,
hydr oxy- Cl4al - . Cl4al kyl oxyClAai kyl or pol yhydro and Arr
A?, Ara, AWA)ZQ?\/?QS’%&}% each independently represent phééﬁzﬁgo%%al |y
substituted w th cyano, Cl4al kyl sulfonyl-, Cd aal kyl sul fonyl am no-,

am nosul fonyl anrino-, 10 hydroxy-Cl4al kyl, am nosul fonyl -, hydroxy-,
Cl4al kyl oxy- or qg4dal kyl. As used in tHe fore90|ng definitions and

herei nafter, - and iodo; 15 -
Cl2al kyl defi nesd%le}?] ?S or E 1;yd;&yEgmﬁal Kyl defl nﬁﬂgr ai ght and branched
chai n saturat ed? P%%Fb“&lﬁyr’adl cal s havin froml to 3 carbon atons such
as, for exanpie’ repetenty p heteroaygle selegted figi pyrrolidingl2-pyrlidinyl, pipeddiky |  def i nes
strai ght and br@ﬁﬁbﬂf&lﬁ}@ﬂﬂalﬁﬁ&lﬁh%ﬁ&dmhhdﬁﬁ@dbh@pﬂdhﬁ@lﬂﬁhﬁﬁh%ng from1l to

eyl oty o el SR i B p BB IR 2V ol
defi nes strai ght ﬁ% ﬁ@ﬁ% %ﬂwﬁeféla%ﬂlﬁﬁ%éu &% ocar bon radical s havi ng
froml to 5 car lpolmh)dIOGY\‘@Mallmlhaws for exanple, methyl, ethyl, propyl, butyl,

pentyl, 1- rremwrbmzwmmimm esen2 hanﬁbgﬂaaimyls&mmbdand the Iike;

B

- Cr. aI kyl is hi ghe nol ogues t her eof
having 6 25 cagﬁ%n’; aﬂ(gmﬂong's ﬁaﬁ“?’ ""Of'gp hémgol’rret hyl but yI ,

2- et hyl péht yl &YFHO’WMI R’Em°%]f°nyhih¥9‘l°x3{"sclﬂﬂlﬁlllﬂxyt%clmhde o - 6al kyl ~and

t he hi gher honol ogues thereof having 7 carbon_atonms such as, for exanple
1,2, 3-di nethyl butyl, 1, 2 methyl pentyl and the Tike; - C3,9alkyl defines
strai ght and pranghed _chai NsSalurat e rocarbon radicals having 30 from3
to 9 carbon a‘stonse& i ﬁore%)mﬁ nfmsaﬂug nYﬂ%péntyl hexyl, heptyl, octyl, nonyl
and the |ike;hal 01@%&%? %h@glogfl ¢igdoht and branched chain hydrocar bon
radical s ébnt-dilaﬂhgdeﬁn@mﬁmmeﬂlylbond and having from2 to 4 carbon atons -

such as, for aeﬁuesmﬁhghtzudb%aﬁ@malmsat&aﬁwhmhboﬁa@mMg and the |ike;
35 - C3.9al ke es st ral and ra ha'g ‘gﬁfﬁﬁar bon radi cal s
cont ai ni ng on %;? 3‘?‘% toms such as, for
exanpl e 2-profe esﬁ gd MMH‘KPI radiogls hayinea |

3- net hyl - 2- bLttrmy‘coA c%bmamshchamdortcimﬂd, inﬁhyl\ﬂhygﬁﬁﬁyl,(lﬁf}ﬁ 13 PCT/ EP2004/ 053501
20  methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like;
- C, salkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 5 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, pentyl, 1- -+ ¢
methylbutyl, 2,2-dimethylpropyl, 2,2-dimethylethyl and the like;
- C, alkyl is meant to include Cy.salkyl and the higher homologues thereof baving 6
25  carbon atoms such as, for example hexyl, 1,2-dimethylbutyl, 2-methylpentyl and the
) like;
- C, salkyl is meant to include Cy salkyl and the higher homologues thereof having 7
carbon atoms such as, for example 1,2,3-dimethylbutyl, 1,2-methylpentyl and the like;
- Csgalkyl defines straight and branched chain saturated hydrocarbon radicals having
30 from 3 to 9 carbon atoms such as propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl and
the like;
- Cz4alkenyl 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;
35 - Csgalkenyl defines straight and branched chain hydrocarbon radicals containing one
double bond and baving 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;



8 - C26allcynyl defines straight and branched chain hydrocarbon radicals |
containing one triple bond and having from2 to 6 carbon atons such as, for
exanpl e, 2-pnpynyl, 3 - butynyl, 2 butynyl, 2-pentynyl, 3-pentynyl,

3-net hyl - 2-butynyl, 3-hexynyl and the like; - Ccycloalkyl is generic to
cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl; 5 - C, 4al kyI oxy defi nes
straight or_branched saturated hydrocarbon radicals such as oxy,

et hoxy, proﬁ’ﬂ%??{f's”b’ut yl oxy, 1-nmnethyl et hyl oxy, 2-net hWBF](’)zﬁV 08%?9/1 and the
like; - Cr-6al kyloxy is neant to include Cr4al kyl oxy and t he hi gher

honol ogues such as nethoxy, ethoxy, propyloxy, butyloxy, 1-nethylethyl oxy,
2- et hyl propyl oxy and the 10 I|ike; 60I yhydroxy-C Aal kyl is generic to a

G . aal kyl as d@uam?&h&.%eslsﬂagrte&ﬁmdaﬁewcmﬂymmbanms%mgeoneossi bl e more
hydr oxy substi

le trifl.uoronet used in the
foregoi ng def i"M e[ebogcfgnd qﬁfg tﬁ f%)é?nm‘fnﬁgu“?’é?rfﬁfeﬁ o 9@?’@?’ to a radical
15 of forrrulabﬂwg)b“ e%Pe}('ynld»r -pentypdcr et dutymd, Sdbewynviand thedike; c al
-0- NECH-, sai ngJcﬂdball@l is geheritttb égtch)pﬂbpy]d dytlotiukyd, cpaispntil add GRlohexyk he R3, RR
beari ng cyc*sl [ cC 6r‘6?dn¥heﬁ %ca%ﬁﬂdﬂ%s% noi ety of the
conpounds  of forrru (%%( iﬁ ; betero 3 ment In t @ above
definitions aﬁ‘lftbﬁﬁ'rétp fRronyloxy, bty P?l(‘ﬂeﬁ‘é] mBYnyﬁ‘B‘% fbl e i someric
forns thereof lik§or i nstance pyrrolyl aI SO | ncI udes 2H pyrrolyl; triazolyl

i ncludes 1, 2, 4¢f fikgié ly}nea%flﬁmkluaeélﬁncyla@caha{he db@a@uyslsudhrasl udes

1, 2, 3oxadi azol %9{

1, 3, 4- oxadi azo CE]PXY’ etP‘ﬁ‘ly J&@g%%f %/Kil ﬁ%ﬂl élb%ﬁﬂﬁ?, oyl]éloﬁ’? ’%afldthe
1,2,4-thi alfi a ‘F’yl 1,2,5-thi adl azolyl and 1, 3, 4- th| adi azoI yl; pyranyl
[ ncI udes 2H pypdyl;yuromndudntbrlmemmylmaeﬁa]ﬁy]m&eﬁnqdhbﬂambmdaaungﬁwb,es as

mentioned in e ke BossBle mdkelHy@dRy RBHinBAL, Gich 84 foféxafiBl trifforométhyached to the

remai nder of the nolecule of formula (1) through any ring carbon or

het er oat om as approprl ate. Thus, for_ exanple, when the heterocycl eis
i mi dazol yl, i tAsuspdjnsbe fregoingdefinitionsgpd erzugﬁqr efers tejasadicd]) |

4-i m dazol ;GI aﬂﬁbnﬁﬂa-lﬁmm)olwaienxl Wﬂepréseﬂtﬂh&difakﬂﬁhd&bal—@ﬂﬂysm 2-t hi azol yl,
4-thiazolyl angcrit fHaae@ih a{ohltbﬁxeﬁgRFBéaﬂZé)éyl!ﬁo gtyma ybe

;ngigrhatz;)! I %L‘?}yﬁdﬁ |azoI Pegl %%?{%%?21'4 tri azol f?mﬁgf/&ljs 4-triazol - 1-yl

2- benzot bi azol yl , 4- benzothlazo 5- benzothlazolyl 6- benzot bi azol yl and
7- benzot bi azol yIThe ‘f‘%c/‘% fhe gboxe. defiiti %Iaédmaﬁffoﬁe%ﬂnfs as

ment i oned Rer gdﬁaﬁﬁé\éﬂpébﬁlﬁlem&k fbihs thereof; fR hktarel p mb(eihaﬂﬂywca: I y( a)Ct ive
non-t oxi ¢ aci I t.io rns ormula (I) are
able to form P¥f 1%?’?&}’“@‘&4‘? L@ﬁ&@ﬁ%ﬁ?ﬁ%?ﬂé‘ﬁﬁ%ﬁé %V“WJ 005/ 058913
PCTI EP2004/ 05352(310xad1&o]§'r eapoRadliaélgl, haS-exaHiaralyl uad 18,4 oabliazofylr opr'i at e aci d.
Appropriate aghds cOmOLiSe:  I-Biadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and 1,3 4-

thiadiazolyl; pyranyl includes 2 H-pyranyl and 4H-pyranyl.

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

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

The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
35  comprise the therapeutically active non-toxic acid addition salt forms which the
compounds of formula (I) are able to form. The latter can conveniently be obtained by



exanpl.e, inorganic acids such as hydrohalic acids, e.g. hydrochloric or
hydrobrom ¢ acid; sulfuric; nitric; phosphoric and the |Iike acids; or
organi ¢ acids such as, for exanple, acetic, propanoic, hydroxyacetic,

| actic, pyruvic, oxalic, malonic, succinic 5 (i.e. butane-dioic acid),

mal eic, fumaric, malic, tartaric, citric, nethanesulfonic, ethanesulfonic,
benzenesul foni Lol uenesul fonic, cyclamc, salicyly -aninosalicylic,
panoi ¢ and ?Eé&F@%%&acids. The pharnaceutically acceﬁ%%g?gﬁg ﬁﬁion salts as
menti oned herei nabove are neant to 1o conprise the therapeutically active
non-toxi ¢ base addition salt forns whjch the conpounds of fornula (I) are
able to form Exanples of such base addition salt forns are, for exanple,
the sodi um [edtiagthe bk ford with siich Spptobsate 1d0 Apprapriatd Weids adnipsisanot h

phar maceutic sudils hm - S, RPN a,

al kyl am nes, @*Q le%ﬁéit. A rﬁaaﬁmdﬁl- met Efglﬁ? g ﬁ‘g’gr%%mﬁgara gdrrr? ne, am no acids,
e.g. arginin@?’ﬁg frefitric; PROSPROF, §§B§ sy pr oogpsic peuls Sueh sy e converted by
treat ment wi tekample, apijs; propancit, dydseryesetis; lactizcpysivicn oxali¢, malobicsseecindd d or base form
The t er m addigd Siflus-lokc aai), eleie, feie) bk A ria) L, HEMBlhSBiRc, | he SOl vat es whi ch
t he 20 conpoupds Jormul a I s .the.sal.ts. thereof; are able to
form Such sole@gie%u?@&%&?n&?m{éé%ﬁ%ﬁﬁ%e\aﬁ%%tc§,amé°r%o Ol’ates and the |ike. The
t er m st er eoc Retpinogalipxlic; pampie pndtherlke peidsas used her ei nbef ore defines the

possible different isonmeric as well as conformational forms which the
pogpoundz ofﬁgpﬂﬁyﬁgmﬁ%mﬁm%émmﬁxﬁmgﬁg?ggsmymkﬁg%mgggﬁﬁyhgﬁﬁﬁﬁgt|oned o¥ .
possi bl o % e UBRRE Y BamPRlitR s PricRs PRAARID s3] BBROPIE tor o, said |
m Xt ures contemppundy offormuls preapls dhierms Examples of Welebase addiionsalt fsonf or ners of the
basi ¢’ nol eculafy fobéxtudple, Wliesodivh, Ipotasdsibe@lkivesalihddylsb $RREweth f or ns of  t he
conpounds of ylab Ml@axﬁiﬂw h 6, F g,[g}ngfe;],gn Lihidifes M th each ot her
are 30 intenge %ig ?e}ﬁf ggc[ed W 'rll) t(ﬁe SCOP&, 0 g?lni]{l)rﬁsent i nventi on.
Some of the CEMEBUOHATOERY PoFIRPYES YLAF e, 3ning 2gids, &8- arginipe, e, ¢ o it oneri ¢
fornms. Suth forns although not explicitly indicated in the above fornul a
are intended Goavdaely shid Sdltfoted canibk Binferfed by tfeamfent with ah Bsprépriaw B4a¢ o Nventi on. 35
The N-oxide fof rﬁo@@?&eha%id% ngds of fornula (1) are meant to conprise
o e p R

t hose conpounds rmul a wherein one or several nitrogen atons are
oxidized to the so-called N-oxide. WO 2005/ 058913 PCTI EP2004/053501 -10 A
preferred gr ol teoh additiop saliras used bemeinabqve alsg comiprisee the setyatrsvhisch&® f or mul a (1)
wherein gne @fopdtiads®f Girmiilh @) ds lell avthe Mglts'tRBdof, iafelable Bsforbi Buyh solvates

are for example hydrates, alcoholates and the like.

N -3

The term stereochemically isomeric forms as used hereinbefore defines the possible
different isomeric as well as conformational forms which the compounds of formula (I)

25  may possess. Unless otherwise mentioned or indicated, the chemical designation of

) compounds denotes the mixture of all possible stereochemically and conformationally

isomeric forms, said mixtures containing all diastereomers, enantiomers and/or
conformers of the basic molecular structure. All stereochemically isomeric forms of
the compounds of formula (I) both in pure form or in admixture with each other are

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

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

35
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, 5 Y represents -C al kyl-, -C gal ke yl1-,

-C -sal kyl -oxy-Gi 4al kyl -, -Crsal kyl - NR13- Crsal kyl -, -G -sal kyl - NH CO-,
-CoOd.7al kyl-, -d-7&yl-CO or C.6alkyl-COC-6alkyl; X represents O,
-OC-aalkyl-, -ONOH, NR" or -NRI-C-aalkyl-; in a particular

enbodi nent X' represents”-NR'-, -O or -0-CHr; 10 X2 represents a di rect

bond, O, V% @%é@ﬁ% -O N-OH- Cl-2allryl, NR12 oropdiﬁ%w%%%oal kyl-; in a

parti cul ar iment X2 represents a direct bond, Al ky] -

-0 Cl2al kyl ,-O or-O-CH2-; R represents hydrogen, cyan, halo or hydroxy,
preferably halo; R2 represent S hydrogﬁ , cyan, hal o, hydroxy,

hydr oxycar bonyl -, 15 Cl. aal kyl oxycar bot §1 -, Hetlfi-carbonyl-, C 4alkyl -

C2. 6al kynyl -, Ar5 or Het ; In a further enbodi nent R2 represents hydroi;en
cyano, hal o, or Ai.5 rese T esent s hydrogen,
hydr oxy, C14alé nﬁ%‘!g‘o‘ﬂr(’ic@l@g‘f‘lﬁ X oros?f(%?ﬁres gg& | kyl oxy
substi t ut ed WQMOWWGfmmH?@MﬂmSéPR nor e subst ituents selected

from Cl4al kyl oxyepremhtsm} R' represents hydrogen Cldal kyl - O

%ig: tz: gggg:% ny Cﬁ‘%‘ _e_ S O 4a| kyI Orart I cul ar
mor phol i nyl - C, 4a| 53&; Cl' %{Fﬁ'ﬁ:&e | 0 dT]W'%QgB’st ituted with

am no, Cl4al kyl, Cuaki-6QyC.elkyk| I ryI , Phenyl, Phenyl Cl4al kyl -

C 4al kyl - oxy- Q(%ﬂnlsséﬁtso quakylﬂfo-ﬂbéﬁ:,ﬂRNéVJWb&ﬂﬂkyl-@fnaE}ﬁﬂ'ﬁ&ﬂarCar bonyl -

Het 2 represents % Q&y&k‘%eﬁtglﬁgt eq, t phol i nyI pi perazinyl,
prperrdrnyl or pyr wher el n sard t2is o bonally substrtuted
with one ot ‘EPTF)“G%‘% ﬂ?eétm?%@ ©C Wﬂh@ stH Gersbl R &t ed” fr om hydr oxy,

am no.-ar Cl4a| ky INR2-Crpaliyls; waMculurdmboﬂanthprntseptmnd,s a heterocycle

selected from rmr_pj)paL(r;m ¢; algﬁ_ m,@%mlmmmgnal |y substituted with ()
Cl4al kyl -, pr 1erabl é“r ah %]3}4 re sen ?rjeterocycl e selected from ~
0g 'B’ °|’

nor phol i nyl, gprazr n Pdi nyl wherein said llet14
i's optionally %Jﬂgf%tihyéﬂg%iyﬁn‘b psabele two or nore
substituents sel dbhaﬂdldxyaaﬂnﬁﬂ%ﬂm}?wxbmﬁrmmkyl@ﬂdm--ﬁmeﬂﬁ represents a
het erocycl e sel eq} §fhrthér @EbIRRB! R Lots HyRfopROdyakbY hald) hydidky,f ol i di nyl; WO

2005/ 058913 PCTI EP%JQO4/ 053501 - Ard represents phenyl optionally

substituted w th cyah hydr oxy-, Cl 4al kyl oxy or
R represents hydrogen;

R* represents hydrogen, hydroxy, C;alkyloxy-, Ar*-C;.4alkyloxy or R* represents
20 Ci4alkyloxy substituted with one or where possible two or more substituents
selected from
C;.4alkyloxy- or Het’-;
R!! represents hydrogen, C; 4alkyl- or C1.4alkyl-oxy-carbonyl-;
R represents hydrogen, Cy.alkyl- or C;alkyl-oxy-carbonyl-;
25 R represents Het'*-Cy4alkyl, in particular morpholinyl-C;4alkyl;
Het' represents thiazolyl optionally substituted with amino, Cy4alkyl,
hydroxy—CHalkyl-, phenyl, phenyl-CHa]kyl-, Cl.4a1kyl-oxy-Cl.4a1kyl-,
mono- or di(C;4alkyl)amino- or amino-carbonyl-;
Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
30 pyrrolidinyl 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 a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
35 pyrrolidinyl wherein said Het' is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C;4alkyl-;
Het!¢ represents a heterocycle selected from piperidinyl, morpholinyl or pyrrolidinyl;



C.al kyl; Ar5 represents phenyl optionally substituted with cyan, hydroxy,
Cl4dal kyl oxy or CidalkyL 5 A further group of conpounds consists of those
conmpounds of formula (1) wherein one or nore of the following restrictions
apply : Z represents NH Y represents -C3.9allryl-, -G

5al kyl - NR13- C15al kyl - -CI 6al kyl -NH-CO- or 10 -CO- NH -Cl1. 6al kyl - ; X1
represents g X2 represents a direct bond,, -,

- O Chal ky], W%&0£f0589_0 (I\/Q- Rl represents hydrogen or 1ﬁ‘jfetplﬂtﬂ;ﬂ}o%%d1represents
hydr ogen, cyan, hal o, hydroxycarbonyl-, Cl al kyl oxycarbonyl - 15

Het 16- carbonyl - or Ar5; R3 represents Rhydrogen;, R4 represents hydr ogen,
hydroxy, C1 al kyl oxy-, Ar4-d 4al kyl oxy or R4 represents d -4al kyl oxy

substituted M‘he;ﬁﬂ&:&pheﬂ&h@h@naﬂp&ﬁkﬁﬁt&iﬁﬂﬂyﬁb,hyafoey-,mbﬂkjldxyeﬂt s selected
from 20 Cl4al kyl Mkyor Het 2-; W represents hydrogen; Rl12 represents

hydrogen, Chal ksy 4a| -0 ar bgn R13 represents Het14-Ci .

al kyl, in part¥ r?a?F“ L eptionally sybfti %J%&°¥WYQ°%Sr@E%W¥%°fa het erocycl e
sel ected from no€phd¥li nyl , pi perazinyl, piperidinyl or 25 pyrrolidinyl
wherein saisd Het2 is optionally substituted wi th one or where possi ble two

or nore substi,iant ele AL In a further
enbodi nent He re gm@en glhdg eroc tq“;%é(ésa(!anlpect e%f@{ngl%hﬂt?}h% PI nyl or

pi per adi nyl oﬁt‘%‘ﬁaﬁ’? g%%&‘FSL‘IEFP%‘H PR h Chal ky] - preferabl y nethyl; Het14
represents noZpépmdsentsyNH; 30 Het 16 represents a het erocycl e selected from

nor phol i nyl OW@M&@M@S 1, _Cﬁgﬁy]tmpr_gﬁﬁmﬁs -BRaRNE-d0or" epr esent s phenyl

optional | Y substi q cyan Anot her group of conpounds consi sts of
t hose conp(?und§ p‘tﬂé wherein one 35 or nore of the foll ow ng
restrictions éﬁofﬂpgﬁsen'szo'r% sents NH, WD 2005/ 058913 PCTI EP2004/ 053501 -12

Y represents )Eﬂeﬂaﬁkdn;sladuectmd,gaizkkﬂym-plzan&l;gnlofw-bﬁwy g - sal kyl -
R! represents hydrogen or halo;

R? represents hydrogen, cyano, halo, hydroxycarbonyl-, C; salkyloxycarbonyl-,
15 Het'S-carbonyl- or Ar; '

R? represents hydrogen;

R’ represents hydrogen, hydroxy, C;4alkyloxy-, Ar"-CHalkyloxy or R* represents
Ci4alkyloxy substituted with one or where possible two or more substituents
selected from

20 Chaalkyloxy- or Het?-;

R represents hydrogen;

R'? represents hydrogen, C;4alkyl- or Cy.4alkyl-oxy-carbonyl-;

RY represents Het“—CHalkyl, in particular morpholinyl-C;4alkyl;

Het” represents a heterocycle selected from morpholiny, piperazinyl, piperidinyl or

25 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;

30  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 (I) wherein one
35  ormore of the following restrictions apply :
Z represents NH;



- Cl_sal kyl - NR13- C1-sal kyl -, -d -sal kyl - NR14- CO- G -sal kyl -, -C, 4al kyl - NH- CO-,

- COd.7alkyl-, -d-7al kyl-CO or Cl.4alkyl-WGC .balkyl; X represents O,
-OCl-zalkyl-, -ON=H, NRI' or -NR'-C -alkyl-; in a particular 5
enbodi ment X1 represents a direct bond, C, 2al kyl-, -0-Cl.2akl,-NR11-, --0-

or -0-CH2-; X2 represents a direct bond, 0, -0 Cl-2al kyl-, -O N OH,

NR 7-CO-, %200&@399} 2al kyl -, Cl2al kyl , Het 20- Cl1- 2al kyk [tEs %?501”

NR12- C1- 2al K ;I'na particular embodi ment X2 represen I'Tect bond,
Cl- aal kyl -, -OCl 2al kyl, 10 NR17-CO-, NR17- CO Cl4al kyl -, Het 20- Claal kyl -

-0- or -0-CH2-; R represents hydrogeq cyano, hal o or hydroxy, preferably,
hal o; R2 represents hydrogen, cyan, ha'l% hydr oxy, hydroxycarbonyl -

d 4al ]Ic<yl OEycarﬁbwhems -Eighikyli, ~Ca4Ra0Y Le,.salkyl-by-8 shikyl-, C al klynyl , OIAr S E)r Het ;
in a further enbogi s b ) Q95 ydroxy, 15 or
Ar5; in a nore par ﬁﬂll\gﬁ h%ﬂ"a e@lﬁ%ky%ﬁr EP%r g% aﬁ%(s’nﬁvgﬁggkg{n or halo;, R3
represents hydro xy d ral kyl oxy-,

Ar 4- Cl4al kyl ox¥* reptes&ﬁs@&ﬁ@&dkw-s-onmtm‘l ox PR hsdlkylginacpanticlén one or wher e

possible twe or nRbsLRsHPR! i Mpom@%iﬁlkﬂmxy or Ret2-;
R' represents hydr n, Cl-0al kyI C|4 oxy- car bonyl R12
represents hydroge 14al kyl - or Craal kyl - oxy-capbonyl -; R13 represents

hydr ogen or H@l@@iﬁ&#@ﬁtboﬂaopﬂ-@u@mlaro #BRIEQ- Claal I ryl; R4
represents hydr ogﬂﬁ-oo-(ﬁ;zﬂql ki balky® HeRLT, Halkyl¥, NR@I’MN'RH)(HJ&{JI@BHn aCl4al kyl -

Het 21- Cl4al kyl or, Lo aBkY direk uI@r fepresents
hydr ogen or C14aliﬁg fgééx ﬁnhs Agﬁ tﬁm op | Igglkysubst ituted with
1

anmi no, C1434 kyl 4a| kyl -
Cl4alkyl - oxy- @mwtshydrosmwanoohal@r@@mm _ or amino-car bonyl -; 30-

E?Lérfﬁf’hife(??m’mf“’gi . @rﬁ#ﬂmﬁ%mm PSR
6
wi th one or vvhere 1 2or%ahrponla %@‘ iﬁi@f sjgl(gfctegd from hydr oxy,

am no or C, 4al kyIm nts a heterocycle
sel ected fiom nnmphﬁimnyiorep@mmparp@qudnmw repesendyiyfidogenonbalesi t ut ed wit h
Cldal kyl -, pr et®qepdsents liyaiopeal ; 35 Het 14 represents a heterocycle sel ected

Het 16 15" opti oRaTE @%Wr?%ryd%@#‘%iﬂ ' A“’m% o SR ol % v
substituents sel &etalylory vgtpne of hers possible tuogrimare subsfientt o5/ 058913
PCT/ EP2004/ 05350 elected from

20 Calkyloxy- or Het’;

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

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

R represents hydrogen or Het'*-C; 4alkyl, in particular morpholinyl-C;qalkyl;
R™ represents hydrogen or C4alkyl;

25 R" represents hydrogen, C4alkyl-, Het*'-Cy4alkyl or Cy4alkyl-oxy-Calkyl; in
particular R represents hydrogen or C;4alkyl;

Het' represents thiazolyl optionally substituted with amino, C;_salkyl,
hydroxy-Cj4alkyl-, phenyl, phenyl-C, salkyl-, C;4alkyl-oxy-C;.salkyl-,
mono- or di(C,4alkyl)amino- or amino-carbonyl-;

30  Het’ represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het” is optionally substituted with one or where possible
two or more substituents selected from 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;

35  Het" represents a heterocycle selected from morpholiny, piperazinyl, piperidinyl or
pytrolidiny] wherein said Het'* is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C,4alkyl-;



-13 Het 16 represents a heterocycle selected from pi peridinyl, norpholinyl or
pyrrolidinyl; Het2o represents a heterocycle selected from pyrrolidinyl,
2-pyrrolidinyl or piperidinyl; Het2l represents a heterocycle selected from
nmor phol i nyl, piperazinyl, piperidinyl or pyrrolidinyl wherein said Het2 is
optionally substituted with one or where possible 5 two or nore

substi tuent d from hydroxy, amno or Cralkyl sents phenyl
optionally @uggdt | fngsed with cyano, hydroxy-, d aal kyI%&Tﬁé?Mﬁ%g(ﬁal kyl; Ar5

represents phenyl optionally substituted with cyano, hydroxy, G sal kyloxy or
Cldal kyl . 10 A further group of conpoupds consists of those conpounds: gf
formula (1) wherein one or nore of the fallowing restrictions apply : Z

represents NHHel® feprpdefts £ RdtGocyidseledted fbm piperidngBinsipholiibspydloti@mhky| -

- d - sal kyl - NRk4: !ch'Ihm aal kyI ;
X1 repr esentsjﬁfétq%ect %)ﬁé‘%ocyd%féegte&%ﬁbﬁhm YI&% )g'
“NR' -, Ierep msmaaﬁﬁﬁyﬁﬁ V“Nlcco

NRL7- CO-Cl - 2al ky}'rr@dlnﬂethm&ldﬂafkwnondmmmppémxsmmmml«m hal 0; 20

R2 represents hy%@&%resﬁ%am@nmeaedm yf&hﬁ@ﬂwmﬂk}@ ral kyl oxycar bonyl -

Het 16- car bonyl . «Qr or hal o;
R3r epr esent shy r%rgsr?mswfnﬂo%? B&M%ﬁyl oxy-,

Ar4-Gi . al kyl oxy Lrepresents Cr4a| kyl oxy substltut ed with one or where

possi bl e two o4’ rRpeents pliesylicptionslySubshibted @itlecimg hfdeayy Clialigldky boxy- or Het 2-;
R11 represents hydrfgen; R12 represents hydrogen, ( 4alkyl- or
Cl4al kyl - -car bony -; R13 represents hydrogen or Het14-Gi.lalkyl, in

parti cul ar1 ydrogen or norpholinyl-G alkyl; 30 Rl4represents hydrogen
Rl 7r epr esent s Aiithes geonp oﬁmmwe@éﬁpﬁm@emm?&fp@%eéﬁe@ oR¢ om

nor phol i nyl , pirﬁﬂfeaﬁthawnompgﬁaﬁcﬂdwblyor pyrrolidinyl wherein said Hee is
optionally su ﬂH,‘M th one or where possible two or nore substituents

Feprosent s ah %Sr o) ety ghra R ooy ety SO T gy 1 72
opti onal | y1subst Co-edkasbNEGCOn oiCEONE yGrsalkybrei br abl y met hyl ;

X! represents a direct bond, -C;alkyl-, -O-C; salkyl, -O-, ~O-CHo- or NRI- -

X? represents -O-, -O-Cj.zalkyl, -NR™-, NR2-C, salkyl, -NR"-CO-, NR'"-CO-C;.
salkyl or Het?-C, zalkyl-;

R! represents hydrogen or halo;

20 R represents hydrogen, cyano, halo, hydroxycarbonyl-, C;_salkyloxycarbonyl-,
Het'¢-carbonyl- or Ar’; in particular R? represents hydrogen or halo;

R represents hydrogen;:

R* represents hydrogen, hydroxy, Cyalkyloxy-, Ar*-C, salkyloxy or R? represents
Ci4alkyloxy substituted with one or where possible two or more substituents

25 selected from C;4alkyloxy- or Hetz-;
i R represents hydrogen;

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

R"3 represents hydrogen or Het'-C, 4alkyl, in particular hydrogen or
morpholinyl-C; salkyl;

30 R represents hydrogen;

R represents hydrogen;

Het” represents a heterocycle selected from morpholiny], piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het? is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C4alkyl-;

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

Het" represents morpholinyl;



Het 14 represents norpholinyl; WO 2005/058913 PCT/ EP2004/ 053501 -14 Het 16 .
represents a heterocycle selected fromnorpholinyl or pyrmidinyl; Het20
represents pyrmidinyl or piperidinyl; Ar4 represents phenyl; Ar5 represents
phenyl optionally substituted with cyano. 5 O her special group of

conpounds are: - those conpounds of formula (10 wherein at-a2 a3-a
represents N-CHCH CH. - those conpounds of formula (6{) wher ei n al a2=a3- a4
represents ORI 10 - those conpounds of for mul &STEP2RHEY

al -a2=a3-a4 represents CH CH=N-Cl1 - those conpounds of fornula (I) wher ei n

-X1- represents -0-; - those compounds of fornula (1) wherein X - represents
NR'-, in particular Nl1-; - those cormb"t]nds of fornmula (1) wherein X2-
represents NRLf{8Qefre Lﬁéfémq, lbgblecmﬁ.&h% RdtinPild: ffdofdiggd Kyl --; 15 - those
conmpounds of f r?%{l% Whﬁﬁn?? glpr erpentgi represents NR12-Cl_2al kyl ,

I n particul ar d’&’ hpounds of fornula (1) wherein -Y-
represents -Cl -ASMWHM;CO CI 5al kyl -, in particular

- Cl _5al kyl - NH- G fereseith fshehyl optioniljeaRtiarRammatso. of formula (1) wherein Rl is

fluoro, chlqgro or bronp; 20 - those conpounds of fornula (1) wherein R2 is
fluoro, chloro or brono; - those conpounds of formula (1) wherein R and R2
represent halo, in particular those conpounds of fornula (1) wherein Rl

represents fl u@theaspeciiZraup pf @mpaunds a1l or o; - those conpounds of formula (1)

wherein R2 is Heihosk,compoua&r&f&;u&]aaoamgla&df Qﬁéﬂrﬁaﬁdﬁﬂk@ﬂ@i'tm ed with
met hyl; 25 - tho&e cmgB? o?fogmﬂa@{;&%‘cfmm%‘%% eipgelsnF')IﬁZ%%sNgﬁ 6al kynyl -, in

partlcular et hyl ereilh R2 is Ar5, in
particul ar lf9her'|y °%9§P¢B?\‘&1‘ﬁ°ff°n§\'}b§iﬂqﬂ’%‘ﬁ'a\ﬁt%’%‘iﬁmc -CHRYEES conpounds  of
formul a (1) wher those chiipoundsayf &monla () Wikt XCoeppsend®-;0f fornula (1) wherein R4

rtepretsents ][re]g bom&eﬂ &r&rdana@uﬂwhé&imir@@ﬁamt ﬂ&ﬁ&ﬂ&mﬁ ; Of RZ he
structure o or ounds _of for erein
represents Cl4al (f?é/’p‘}suﬁfs%fﬂrm@%gfwﬂ% r}g on& ST T uent ‘éaufv’\'/gt'?ed from

Cm Oal kyl oxy- or parquiar NG Oawelkdul ar pr opyl oxy substituted with
nor phol i nyl1s - -thﬂﬁ&ompmmduﬂﬂmnﬂiajﬂmm-a(’(rbﬁreseﬂmgmmﬂm?-smy@h ogen or
Cldal kyl -, in paj _NH3G,. Qg}tlhyl or wherein e is C, sal kyl oxy-car bonyl -

in particul ar t Blu ompougds o?i'orrmrl.ix h) wherein —Y- represents -C;.salkyl-NR'*-CO-C,.

salkyl-, in particular -C;_salkyl-NH-CO-C.salkyl-;
- those compounds of formula (I) wherein R! is fluoro, chloro or bromo;
20 - those compounds of formula (I) wherein R? is fluoro, chloro or bromo;

- those compounds of formula () wherein R? and R? represent halo, in particular those
compounds of formula (1) wherein R represents fluoro and R? represents chloro; seirt

- those compounds of formula () wherein R is Het’, in particular thiazolyl optionally
substituted with methyl;

25 - those compounds of formula (I) wherein R? is Cysalkynyl-, in particular ethylyn;

- those compounds of formula (T) wherein R? is Ar, in particular phenyl optionally
substituted with cyano;

- those compounds of formula (I) wherein Rlis cyano;

- those compounds of formula (I) wherein R* represents methoxy and wherein said

30 methoxy is at position 7 of the structure of formula (I).

- those compounds of formula (T) wherein R* represents C; 4alkyloxy substituted with
one substituent selected from C;4alkyloxy- or Het’-, in particular propyloxy
substituted with morpholinyl;

- those compounds of formula (T) wherein R'? is hydrogen or C,_4alkyl-, in particular

35 methyl or wherein R?is Cj4alkyl-oxy-carbonyl-, in particular t-butyl-oxy-carbonyl-



WD 2005/ 058913 PCT/ EP2004/ 053501 -15 - those conpounds of fornula (1)
wherein Het2 represent norpholinyl optionally substituted with CL.4al kyl,
pref erably norpholinyl_ attached through the nitrogen atomto the remai nder
of the compounds of fornula (1); - those conpounds of fornula (1) with Het3
represent norpholinyl optionally 5 substituted with Cl4al kyl, preferably
mor phol i nyl 6?60%&?19 through the nitrogen atomto theesRLnder of the
conmpounds o ‘? or mu (1); - those compounds of fornula (1) Werein Het12
represent norpholinyl optionally substi tut ed with Cl.4al kyl, preferably
nmor phol i nyl attached through the nitrao atomto the remainder of the
compounds of formula (1). 10 In a furt er enbodi ment .of the present

i nvention the- Rthosewbspduhdsexﬂfonmﬂamwmmﬂﬁ rékent motpholinfopBanbidt | t uent i s at

position 5, thgnERusitbia &L/ prefdabR) \ihy1 DBhcked BR6hoh BE nifdpeauUbSt i tuent  at
position 6 of tg ?Otéuct urﬁe@ % forrrul %@Eﬁggartrcul ar group of conpounds
accordrngtothm e%wq?sﬁ;@fﬁgn:sﬂbm oggé)lgng;ngé“fornula(l)
wherein the 15 e|cpirpouf a ith Hist trpnresens o y. Ysubsti tuent at
pozl : | ;)n 5t5 andmmnwedmmsﬂmmwm@ﬁ&“ 1ﬁylﬁl&clfbdﬂﬂdxgh\/&ﬂd mmbgensal d 5? o
substituent rep Pa{" oro an erer n sai
substituent is %}t%?ﬁf‘ﬁn@r 8“? &ﬁp i f%lgup @gnsr St n hal o,

Cl4al kyl oxycarb m%@ﬁféfﬂea%% I&@ P"B‘?gﬁ, or Ars; in

particul ar sai dmmm@eﬂmmmmmmmmmmecar bonyl ,

pyrrolidino- Zoa@ﬁ&@QgM@r,mMWMh [hydr oxycarbonyl, cyan or
phenyl . Thﬁ) conpounds of this invention can be prepared by, any of several

standard synthetic processes commonly used by those skilled in the art of

organi ¢ chen érr{rr%amh%eer?fékfmwmvmna%% ?‘W“F’PR!‘SfaéPqSﬁ%ﬁg‘h? ef er ences;
"Het ef ocycl i ¢ REsubstituantlis 't positian 57,24 R ;swsuwgmpmslmnawmekummpm m di nes,

W1 ey- 1Nt er S i 6 o HEMRucrRBof thmuldeh] A paklr b2t cBigoumad©8 (1993)
J. Chem Soc., Per d“ ans. mve%Qo% hose conmpounds

of formula (I accv% gto iprere resents %ﬁf—ﬁ‘om?gmas&g a&l?ralis’ e general ly
pr epared bif réw&qw@%bemesw&hmr @F@%?‘tﬁ"‘ﬂ@ﬂ?ﬁr?’}ﬁaﬂﬁnes 30 or
4, 6- di chl or o- pybsiitdenpytpositich 4'xné whéreifi saidRI| sabs(ifuénk repictehts hslo,apgartiopiad at e ani | i ne

(I'11) using arﬁm%wwhermweub@mmbaﬁg%m&mn?ﬁe BRiR ¢ uUsing a base
such as triet N;éml ¥f n% et hX‘R% ro aneam ne (DI PEA)
and alike or a rféarﬂé' e Dase xS alfke in a

sui t abl e pol arpa@ﬁql"!féﬁ? Sﬂ?‘ﬁﬁ@ﬁ‘a’h@‘%b@° P“‘BWE’H‘WLPE@B@%l trile and

al i ke at etoevatibehyl, emipbolivbieaibenyl, bpk@@aGrtonylyapirdowxplidylt enper at ures). The t hus
obt ai ned ani |l i nopyri dopyri m dens (1V) are in a further step substituted by

Thi s second SUBSETIRIVTBA PRtoh e Hapapniy Thoer RIRP R ons.
condi tions, processes commonly used by those skilled in the art of organic chemistry and described
for instance in the following references; “Heterocyclic Compounds™ — Vol.24 (part4) p
25  261-304 Fused pyrimidines, Wiley — Interscience ; Chem. Pharm. Bull., Vol 41(2) 362-
) 368 (1993); J.Chem.Soc., Perkin Trans. 1, 2001, 130-137.

In brief, for those compounds of formula (T) where —X'- represents —NH- said
compounds are generally prepared by reacting the 4-chloro-6-fluoro-pyridopyrimidines

30  or4,6-dichloro-pyridopyrimidines of formula (I) with an appropriate aniline (IIT) using
art known reaction conditions, such as for example using a base such as triethylamine,
N-ethyl-N-(1-methylethyl)-2-propaneamine (DIPEA) and alike or an inorganic base
such as Na;COs, K»CO, and alike in a suitable polar solvent such as propane-2-ol, 1-
butanol, acetonitrile and alike at elevated temperatures (60-90°C or reflux

35 temperatures). The thus obtained anilinopyridopyrimidens (IV) are in a further step
substituted by a suitable amine of formula (VII) to give the intermediate of formula
VII. This second substitution reaction is performed under known reactions conditions,



WD 2005/ 058913 PCTI EP2004/ 053501 -16 such as for exanple, by stirring the.
reagentia at an el evated tenperature (70-100C) optionally in an appropriate
sol vent such as propane 2-ol, |-butanol or DMSO in the presence of a base
such as for exanple triethylanne, N-ethyl-N(l-methylethyl)-2- propaneamni ne
(D1PEA) and aI [ ke The conpounds according to the invention are 5 finally
obt ai ned af tyg {))Srp]gect ion and ring closure using art, %&9%4/&?53 ditions.

Ring cl osure |s ypically performed in the presence ofC coupli ng reagent
such as for exanple 1,3-dicyclohexylcarbodiimde (DCC),

NN - car bonyl dii m dazole (CDI), POC13, 1404, sulfur chloride fluoride

(S@2C F) or 1-(3-dinethylam nopropyl) - 3-et hyI carbodiimde (EDClI) in the
presence or absehaefopéxatpldybysttiagthoteidettiaaoincldvhtéBemperahte Goheore) 0 pl ~yl i XzR

/b | F2 ) yf i Nﬁéﬁg“ P aﬁ“%’m‘ﬁ' B R0 iRt I ) (R
22 HNCr ssner febpss aq_ﬁqumgplgt;{le ne r@/"’é‘hy (bmﬁhﬂgh&‘a "Ri ng d osur el
Ra R a4 N X ReropanegmingdDIPEA))ead 4lik¢. ride parrgunis heconding todhesinventimtareonal | y

protect ed fyncmg‘g;bmﬁém epfotéGiion asi rclos@mmelaﬂmwarcbmfous ®ingsecondary

am ne, hydroxy r I pon
reaction produce é@ﬁmm&ﬁ&klﬁt& ,__resp eg’l}p\]}%m%%ﬁﬁ)ch%%%?s to which
they are 15 at ﬂétﬂ‘@%°heﬁﬂ€a’?ﬂd9‘§1d%m00¥1¥-1¥’cﬁa@a?yl‘§@1@@1?9@@ PQEL:{Tids Conpounds  of
formula (1) hesdfuniiddroe @uoride (SO,GIF) or (3 dﬁ@thyl%mapmbylm ghybaitiediimided as for the
compounds of f & thelpresiRE 6 BREJQE F@m yplified in the

experi nment QI pgﬁr?@())f terlrl)e descri ptronﬁ}yd% he group o 20 conpounds of fornula
(1) were - ?. represents -0-, herei naﬁlg[ referred to as conpounds of
formula: (), are generally prepared usl ng the foll ow ng synthesis schene. -

The conpounds of this invention nmay be prepared lﬁ‘y\g;1 ' ‘ ] the known 4-
cl
ot Ky, HN” SR2
bIlge ]f,‘ R Oy
e Kig g b ) SR
(ID R4 .34 N
)
1 P,-Y,-NH,

Y- X2 7 /R1 p, P~
I 2
/ “N:Q\]Rz \ HNJ::“

. Y
HN 2,31\]ka 1‘) Deprotection HN al, f\N
e |\ "2) Ring C1 —R®
ot LN % Ring Closue
)

) R
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
15  attached, the divalent Y radical as defined for the compounds of formula (I) 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
20  compounds of formula () were -X'- represents -O-, hereinafter 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
25  compounds (IV). Substitution under art known conditions of the 6-chloro group with



chl oro- 6¢hl oropyrim dopyrimdine (11) with suitable substituted anilines
(I'1r1), which in their turn can be prepared according to reaction schenes
3-7, furnish the internediate 25 conmpounds M Substitution under art known
conditions of the 6-chloro group with WD 2005/058913 PCT/ EP20041053501 -17
an appropriate al koxi de, such as for exanpl e benzyl oxi de, nethoxide, 2-

tri met hyl si{gyl , Shoul d gi ve upon deprotection, Lyely catal ytic
hydrogenatigvé,z%ﬁ Na2S, TFA, the desired M tsunobﬂé@g@g@%ﬁoﬁ of formula
(M) (Schenme 1). Next, ring closure under M tsunobu conditions give the
target conpounds 5 (I1'). Schene 1 V- O_~17y_X2 A ;x'pVO' ~R+ ~I~ ZN\-RZ R
t~al R3 qV) RON, Nall i XZ/"iRt HO.y"~"R V-OyIXZ /iRt HN' ~* ~R2 HN \>R 2
HN ~RZ t t Old&2piddriateNikdidg tth as-ok dRanpl@benzyRxide Aretiidxidly 2Rar 4 N Depr ot ecti on

RAN:" RM = 3@%&59 ] WG caffyif OF exanpl e,

met hyl ear bonyl\é,nmf{-ﬂ%lgig 010?%@%?#&2{@% ggn’(zwﬁe%?&fri Lerll ilyl groups; R
represents bentﬁ'gpg?ﬂm‘ﬁ’e : g’ﬁd 4 thig desire(V ,°bW?fese2°“§%Jf9 é({’% 10 and Ra
are defined as(Sthsmefl)eNext; mppelostire under MitsurehugorditionsTgicedke targetpampodsdsof f or nul a
(1), wheres X2gnepresents -0- and a'-"-aa represents N C=N-C are prepared
by coupling the known 8-cbl oro-2(methylthio)-pyrimdo[5,4- d]pyrimdine
(30CVR) with 2-am nophenol derivativgg.,h formula (XXVill) yielding 15 the

i nt ernedi ate conmpounds of fornmula (XXI'X). Next, af t\;e_é\pr/q@ectﬁon of the
phenol and oxi dation ofCIthe nrethylthio, the pyrim dopgyri I ne of formula
(VII'l) is converte intp thedonterged ate of formula (I ng the

appropri ate al koxi 2 b_yggqent Yde {ﬁ} ectianyol l @ 4 ring closure
under M tsunobu co% f shoul d V& rhe target c y),u sof forrmula (P).
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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®
10  andR* are defined as'for 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-
) d]pyrimidine (XX VII) with 2-aminophenol derivatives of formula (XXVIII) yielding

15  the intermediate compounds of formula (XXTIX). Next, after protection of the phenol
and oxidation of the methylthio, the pyrimidopyrimidine of formula (VII) 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”).

20
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HN~RZ HO-~OyN\N 1 NjN 4~ \~-RNR R N'~Ra (<~ V = hydrogen or a protective
group such as for exanple, nethylcarbonyl, t -butyl, methyl, ethyl, benzyl
or trialkyl sj oups; and Y, X2, R, R, R3 and R fi as for the
conmpounds of W szgvﬁ{fplg (1) 5 Alternati vel y, those conpoﬁ‘?@qg%)oé}g{gnul a (P,
where X2 represents -0- and al-a2=a3-a4 represents CC=C-N, said conpounds
are prepared by coupling the known 4-ch|oro-6-fluoropyridopyrimdines (H)

wi th 2-anlinophenol derivatives of f or itk a (XXVI'l11) yielding the

i nternedi ate conpounds of fornula (VII|)ShameXt  after protection to of the
phenol, the pyrldopyrlmdl ne of forrrula (M) is converted into the

internediate of for F11X) 5|'{1g “* he appropri at e §| de. Subsequent
de-protection foll owe e under Mtsu @ondi tions shoul d
give the target co n%f fR5 Rél ') V\D\QO 5/ 58913 PCT/ EP2004/ 053501
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V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl,
‘benzyl or trialkylsilyl groups; and Y, X2, R', R%, R® and R* are defined as for the compounds of
formula (T)

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 (VII) 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

a).



F\ "7 ~ NV IWRN+4eyRB FHNR2 H2 ~ (7CAVII[) (M) RA/ N3 (MI)
Protection 11 Phenol V~/~Rt V-0 / R HNJR2 V-a i0 YRA\RS N R4 "~~Ns
(M11) Deproteclion RY-ORr J HO _oHN\ RHN Y\ 'NO N / 9 R4 NR3
R4 / N'R3 V = hydrogen or a protective group such as for exanple,

met hyl carbonyl, | -butyl, methyl, ethyl, benzyl or trialkylsilyl groups;
and Y, Rt, R4 are defined as for the conpo romula (1) 5
For those conp%’anaggqg\here X2 represents -0-, the suitg engtﬁg)gisl ut ed
anilines of formula (nB) are generally prepared fromthe conmmercially

avail abl e nitro-phenols (X) and the c;,, arprotected hal ogenated al cohol s
(XL) under alkaline conditions in a rérz?'ti on inert solvent, for exanple,

usi ng di methyl acetanide (DMA) in the pr¥i@ate of |0 K2CO3. The resul ting

ni tro-phenyl derivative (XIl) is su)b_lsequently reduced acgording to standard

condi tions, for examlee,  Using.ironfacetic acid, t 0"Y¥87d the substituted
anilines of formula (I Il; §2 (Scm WD 2Q05/ 0589 / EP2004/ 053501
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V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl,
benzy] or trialkylsily] groups; and Y, R, R% R’ and R* aré defined as for the compounds of
formula (T)

For those compounds where X represents -O-, the suitable substituted anilines of
) formula (II®) are generally prepared from the commercially available nitro-phenols (X)
and the o, w-protected halogenated alcohols (XI) under alkaline conditionsin a
reaction inert solvent, for example, using dimethylacetamide (DMA) in the presence of
10 K5COs. The resulting nitro-phenyl derivative (XIT) is subsequently reduced according
to standard conditions, for example, using iron/acetic acid, to yield the substituted
anilines of formula (III*) (Scheme 4).



R2/YNO2 Y V 2N \\R2 (XI) ZRod ()uction V-OLYiOR7 H2ZNIIR2 M X represents
a hal ogen such as for exanple, C, Br and | V represents a protective group
such as for exanple nethyl carbonyl For those conpounds where X2 represents
NR 2-or NR12-Cl.al kyl-, the suitable substituted anilines of forrmula (I11)
are generally prepared fromthe commercially 5 avail able

2-nitro-benzal dehydes (XII1) and the am ne substituted al cohol s (1X| V) by
reductive ar‘?f'ﬂé‘fo?%ﬁglander standard conditions, for exa‘?%ﬁé’zq?ypﬂﬁo NaBH4 and
itnium(iv)isopropoxide as reducing agents in ethanol as solvent, yielding in
a first step the nitro-benzylamnes of fornula (XV). Next the primary free
al cohol is protected using art known pr'@%‘edures, for exanple, it +3sing an
esterification reaction with acetic anh$tmtdle in the presence of pyridine.
The thus obtained int eyredi e of formula (XVI) iso\subée ugntly reduced

according to standard Itijons, for exanple, YSi g~ 1 ot acetic acid to
yield the substituted Mags o foY mita (i) (Sc N»y. Scheme 5 Rz O
R12 Reductive HO YEN ~~ || bt?+ HNCO§8—1 ~Z R~/ NO2 Y Apgm ~N \\Rt (XM
(Xry) (XV) Shielding free alcohol -Y~ ONR12 |11 R2 Reduction V~ly~N R2

HZN \W\R1 E R12 \\I (d OzN R CXVD V represents aproteetive group such as for
exanpl e net hyl carbonyl |Is nm=Qorl andn=Il or2 WO 2005/ dan PCT/ EP2004/ 053501
-21 For those conpounds where X2 represemts /N , the suitable
substituted anilines of forrmula (Il ) ar deneral |y prepared according to
reaction scheme 5. In a first step the KHbwn ®-nitro benzal dehydes (JII11)
are converted into the (Ir)

X represents a halogen such as for example, Cl, Br and I
V represents a protective group such as for example methylcarbonyl

For those compounds where X? represents ~NR'2-or -NR'%-C; ;alkyl-, the suitable
substituted anilines of formula (III°) are generally prepared from the commercially

5  available 2-nitro-benzaldehydes (XIIT) and the amine substituted alcohols (XIV) by
reductive amination under standard conditions, for example using NaBH, and
iiianium(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,

1¢  wvsing 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
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V represents a protective group such as for example methylocarbonyl
15 m=0orlandn=10r2



correspondi ng oxinme (XVI1) using, for exanple, the art known condensati on
reaction 5 with hydroxylam ne. Next said oxine of fornmula XVIl is all owed
to react for exanple, with an hal ogenated al kyl acetate under al kal i ne
conditions, for exanple using K2CO3 in DMSO or with a stronger silyl
protecting group |like TBDVS or TBDPS, and NaH in TIIF for the reaction

condi tions ¢ by reducing the nitro group, for @T;m th iron/
acetic 10 ag{(g%()})s@g@prow de the suitable substituted aniline o? wor mul a
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to the intermmmng@kink@(W@m&mmnhaﬂ@mhmwnm@mammmmons, for
exanpl e, us ngma,ﬂymk%{,at ed amne of fornmula (XXI) that is added dropw se

to a mxture f wi

1, 1' car bonyl b| sexf@“&cfaz rﬁ%&lgxkg {Jh?ﬁgﬁopea&%r%% colﬁl(())?enf‘tgd pr ot ect ed
usi ng art knoviy WW“@%W@WWQW3%PM§WWQ on reaction
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standardcndltlos for Lr caC|dto yield the
subst it ut ety 25KnioPFTE er*“‘%ﬁ‘BFFg’F‘g&f‘i‘F‘%“ 58913 PCT/ EP2004/ 053501
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X represents a halogen such as for example Cl, Bror I

For those compounds where X? represents a direct bond and Y represents C; galkyl-
15  NH-CO-, the suitable substituted anilines of formula (%) 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
20  presence of 1,1°carbonylbis- | H-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 (XXIIT) is subsequently reduced according
to standard conditions, for example, using iron/acetic acid to yield the substituted
25  anilines of formula (I,



-22 Scheme 7 O0 pp HHO-Y~-NR2 RZ\ ~i R ~ + 112N-Y-Oi Anidat'un
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R1 0214 FO (111) Caw V represents aprotective group such as for exanple
met hyl car bonyl For those conpounds where X2 represents a direct bond the
suitabl e substituted anilines of forrmula (I11) are generally prepared
according t on schene 7. 5 1n a first step the

2-nitro- ben(z)‘g{)g@g&%%lg (XM are al kenated to the |nter%{é}w({ogg53§)of formul a
() XV) under art known conditions, for exanple, using the Wttig Reaction
with the appropriate phospboniun1salt of, formula (XXIV). Follow ng
esterification of the free carboxylic at?d under standard conditions for
exanpl e, using ethanol under acidic cé#gm? ons, the internediate of formula

(XXVl') are 10 reduceqﬁ ield the desired substlkﬁpeﬂ Jgnes of formula
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firrtier exenplified in the experinmental part of the Eéﬁﬁrlptlon t he group
of is conpounds of formula (I) were -X - represents - -%&nd and a' a2=a3-a
represents N WO 2005/0589130PCTIEP2004/05350$ -230
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V represents a protective group such as for example methylcarbonyl

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

5  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
16 reduced to yield the desired substituted anilines of formula (IIT°).

Scheme 8
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Y, represents a C; ;alkyl

As forther exemplified in the experimental part of the description, the group of
15  compounds of formula (I) were -X'- represents -NR''- and and a'-a%a’-a* represents N-



CH=N-CH, hereinafter referred to as conpounds of forrmula (I"'), are
generally prepared using the follow ng synthesis schenme (Schene 9). Said
conpounds may be prepared by coupling the known
8-chloro-2(nmethylthio)-pyrimdo[5,4-d]lpyrimdiiie wth 2-am nophenol
derivatives of formula (XXVM, yielding the internediate 5 corrpounds of
forrrula(XXl)é) , the pyrimdo[5,4-d]pyrimdine o

am nat ed usi ngm%;r}llggéiﬁ nated al cohol (XXX) under art k%%wz@éﬂ%s{| ons

foll owed by ring closure under Mtsunobu conditions to give the target
conpounds of formula Scheme Cl V-OR ,R+ Protection ~ ,7 17 Sy MiN
Oxidation + HNRZ NsN Ve R pS N N (KKI%/?(XXVII) R N RRO R V=

Protective gr QupNICHE, Hedkinkiibr Yeféatad toYas Chriflousdy of fofhRBl(I’AX), ¥re genekllly HN “-RZ Rt N N

, N Rt NYYNW d
of formula (I ﬁ@g\%er“ﬁgihe( vﬁfgesg%% Lc#?ﬂﬁeﬁap%&ié%ﬁ?& %%E$Psr6e;?g§ggtnss
N-CHI LI -CH, t (Glfﬂ’é‘ 1PiY’F|'§‘ HYHE‘WW46d hl -
_(XXVI [ )_ W t hwﬁh&mmh@nmmMVeswﬁfms(?ﬁwmbmnﬁingtl(e)x;term«_iﬁateﬂ el di ngI 'f_he_or °

i nt er medi atse @gg@gmm;; pxxmgh.a (XXIX'). Next, the pyrido[3,2-d]pyrimndine
of formula ( iS.a ed alcohol (J). under art
known conditi %‘?Bﬁ%\%{g’g ?ﬁj’ gf 8@%?%?%%%6“% itions to

gi ve the t ar gélcohob@FeBHme M%ﬂ%'faﬂpwe@mwgﬁlommd«wlgwsv058913
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Altemaﬁvely, for those compounds of formula () 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 (XXVIIT),
15 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).
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Wher e necessary or desired, any one or nore of the follow ng further

steps in any order 5 may be performed : (i) renoving any remaining
protecting group(s); (ii) converting a conpound of formula (1) or a
protected formthereof into a feather conpound of fornul 1 r a

prot ect ed f O¥ QPONEBYSs (iii) converting a conpound ofprgﬁ'@??‘ﬂ(ﬂf&r":’%i) or a
protected formthereof into aN-oxide, a 10 salt, a quaternary am ne or a
sol vate of a conpound of formula (1) or_a protected formthereof; (iv)
converting a N-oxide, a salt, a quaternary am ne or a solvate of a conpound
of fornmula (1) or a protected forsshemdl®reof into a conpound of fornmula (1)
or a protected formthereof; 15 (v) converting a N,oxide, a salt, a

guat ernary am or @ solvate pPf a conpound of o ful a (I') or a protected
formthereof int o]:aﬁ]ot heF'\m- Me, a pharmaceutj =Y acceptable addition
salt a quate e OR* A vt e of a gonpoupd of formula (1) or a
protected form'the » (vi) wh he corgp)@ud?)f formula (1) is obtained
as a mxture of (R and (S) 20 enantionefs Ut viR¥Xd he m xture to obtain
the desired enantionmer. Conpounds of fornula,(l), N oxides, addition salts,
guat ernary am nes and stereochem cal isomarit fko&ﬂth_ggr can be
converted into further conpounds according t¢ the invention using
procedures known in the ark 251V\D 2005/ 058913" PCT/ EP2004/ 053501 -25 It w |
be appreciated by tho Ezrfd in the art _adhatioi g he processes descri bed
above the functional gr qu \Ri internediQte co J];ds may need to be

bl ocked by protectijw roups.” 5 _Functi onal, Q[(S' ps, which it is desirable to
protect, include hydﬂb)’qf, \as‘m no and Y XN
R

]
G o XA

R
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Where necessary or desired, any one or more of the following further steps in any order
5 may be performed :

(i) removing any remaining protecting group(s);

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

{iii) converting a compound of formula (I} or a protected form thereof into a N-oxide, a

10 salt, a quaternary amine or a solvate of a compound of formula (I) or a protected
form thereof;

(iv) converting 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; ‘

15  (¥) converting a N-oxide, a salt, a quaternary amine or a solvate of a compound of
formula (I) 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)

20 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,

25



carboxylic acid. Suitable protecting groups for hydroxy include
trialkylsilyl groups (e.g. tent-butyldinaethylsilyl,

tent - butyl di phenylsilyl or trinethylsilyl), benzyl and tettahydropyranyl.
Sui tabl e protecting groups for am no include tent-butyl oxycarbonyl or

benzyl oxycar bonyl . Suitable protecting groups for carboxylic acid include
C1141allcyl enzyl esters. The protection and g@ﬁ% n of

functi onal gFé@%§gn§§ take place before or after reac |%§B%(gp 15

Addi tionally, the N-atons in conpounds of fornula (I') can be nethyl ated by
art- known nethods using Cl113-1 in a sﬁ tabl e sol vent such as, for exanple
2- propanone, tetrahydrofiuan or dinet %Ifornanlde The conpounds of fornula
(]Ic)fcan al soI bﬁwﬂ@ﬂéﬁﬁ&&ﬁﬂdbﬁh&e@ﬁﬂﬁlﬁ'ﬂﬁ@fttﬁaﬂhm\ﬁtoﬁﬁseaﬂésmbg@aﬂé{?@m p_rocegures
o] uncti onal gr. :uﬁpntlone
herei nafter. éﬂ%%ﬁ%§§ﬂ§£8f égﬁﬁ%é ‘% §§§%§R%%n g&ﬁé to the
correspondi ng &B%i de forns follow ng art- knomn procedures for converting a
trivalent nitrogen into its 25 .N-oxide form Said N-oxidation reaction may

general |y be q@kdib & mchrlﬁiﬁﬁésirﬂﬂetb!ﬂﬂ)tecﬁtnaﬁzﬁéﬂ}&o Inﬁi'hbﬁid of formula (1)
or i norbant & 5 .oen_-z‘?{?cf’“’fL g*‘&ﬁ’ﬂéaﬁ%"’“rg'sgf?ﬁ%mo i E‘eh‘H G ' £ o oo ©
exanpl e, hydrd@é#ﬁH@HU%P WWWHE¥Wﬂ%W“E&FﬁﬁﬂﬁﬂﬂhP?%ﬂaw%taI per oxi des,

e.g. _sodlun1p&mmmnﬂﬁmwpdmwmhpmmmmggmmﬂmnmanmﬂﬁuﬁﬁﬂm@mgambmwperoxides may
conpri se 30 P&t Bt RGlafbomdiGiaRS profeing %ﬁﬁ?@ﬂo@w&fjﬁé@&@ﬁé}ﬁd@‘tﬁ%&ﬂﬁo' c acid or

hal o substituteg Eenzenecarboperox0|c act d

3- chl or obelfzerft ox0|c acid peroxoalkan0|c acids, e.g. peroxoacetic
aci d, al kyl hydr operoxi des, e.g. t-butyl hydnperoxi.ge. Suitable sol vents
are, for examemowaioﬁﬁnddepmualokamcﬂoﬁalg&m@m@tt&am&m&o&hwerhi ke, hydro-

car bons, (Hgﬁg ket ones, e.g. 2-butanone, hal ogenated hydrocarbons,
e.g. 35 dlchloronet ane, and m xtures of such solvents. WD 2005/ 058913
PCT/ EP2004/ 053501 -26 Pure stereocbemically isoneric forns of the conpounds

of fornul al¥ | yAdditignaliy, the BY-atorme in compoundscof fgsmula € ean bemethylaed bylafown pr ocedur es.

Di ast ereoners mmmhwo&ﬁmrgmd mysmﬁblysolmt subtieds| fortkxatpke hip@pantme] ect i-ve

crystallizatiq ﬁmgmg technlques e.g. counter-current
di stribution, ul hro t gr aphy and the like. 5 Some of the conpounds of

formula (1) and some of the intermediates in the present in- vention may

contai n an as\irereqmppundeed fommla{)ean alsa hegonveraddute pashotberifollpwingateri ¢ f or ns of
sai d conpondknéwithréaduftsiof iétivas ighiup Famdffmdidn 6DiiadhiRede dymplereappl | cat i on of
art-known progedures, ..ok exanpl e, diastereoi somers can be separated by
physi cal .

The compounds of formula (I) may also be converted to the corresponding N-oxide
forms following axt-known procedures for converting a trivalent nitrogen into its
25  N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
) starting material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with an
" appropriate organic or inorganic peroxide. Appropriate inorganic peroxides comprise,
for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g.
sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
30  peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic
acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable
solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-
carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.
35  dichloromethane, and mixtures of such solvents,



10 net hods such as selective crystallization or chromatographic techniques,
e.g. counter current distribution, liquid chromatography and the |ike

met hods. Enantionmers can be obtained fromracemc mxtures by first
converting said racemic mxtures with suitable resolving agents such as,
for exanple, chiral acids, to m xtures of diastereoneric salts or
conpounds; then physically separating said m xtures of diastere?neric salts
or 15 conpou‘ﬁﬂ@og@%émﬁor exanpt e, selective crystalli z GG 2053501

chromat ographi ¢ techni ques, e.g. liquid chromatography and the like

met hods; and finally converting said separated diastereoneric salts or
conpounds into the correspondi ng enanti®rers. Pure stereochenrically

Forms of the oy teaifhibiy Roicteths of BgLbhibuid bbbl (AED BTVBENO | ded t hat

the 20 intervgﬁ% W@%‘?ﬂ‘gﬂﬁgﬁ%%wmfgﬂf% aﬁtgrc??’f"f‘%’;??’f]ifs 1‘%Ilb?'ernative manner

of separ ati ng physicabmethadsenehras gelécyasystallizetion ardakomatgrapli¢ techpignemg.& (1) and

I nt er medi at es ¢oamercafént ldistibutibnCiijuid ehioa@togdphy and fhe Bl t i cul ar | i qui d

chromat ography using a chiral stationary phase. 25 Sone of the internediates

and starting materials as used _in the reaction, roc&dur_es ment | oned
e

her ei nabove ar 2m&eEthe corppayadsef formyla (rand serae pesinthegrepedtipe or  may be
prepar ed accor vintigp thay camthinjam aspmmeirio cablanragsn. Pumsteveechemiqally isomesiynt hesi s of t he

compounds of T Rk df Shid dompohrtls add 3RAGHérmedIMELar B bblaitled Bifthe RipRRAtiGHEST ¢ he
I nternmedi ates Q 30 for V.0 YX2N - " _H .111) the

I Il 2N
phar maceuti cal jknggeggf%(g#e%é%%& |.ghé%sﬂ°$°%%“9r?3s?fég%oyc% cally isoneric
forns t her dbf , metheds gichasgolegtingrystaligation prehromptographi¢ischyigyes, e oupter epr esent s
hydrogen or a qtreidtdistibwttonglquidchpmefograpliyl and the likeohetbdk. r Brimtidiers garchep e
consi st ng of m%mmm&@mmméepg;ﬁ?m Laidgﬁli,elélﬂénix%%ﬁ’thsxﬂtﬁble

rial kylsilyl; Jrepresents - C3. -, .= C3-9al kenyl. - .
LG Tsal kyl - oy eralg TR 0 S fpr Siampl el pgde 16 R (W atastercomeri st
- G - sal kyl - NR12rcemmpaupdsthey physically separating saidmixtmeq\gf digstencomgsic gajts or
- C1- 6al kyl 1£0- édnbpound€by/ fidrleydmpld;selEtive crystallidation yil chfdmatogtafhiGadhsighesCO- C1- 6ai kyl ;
X2 1 epresent s G diufigBhoBglat and £ Bl iclolty bia Sn) conbdring Ol Bkt - NRL2,
-NR13- Cl - 2al kyéj- - CH2- o Qs Cl - 2al kyl éiian rg%rf?s nt s~ hydrogen, cyan,
hal 0, hydr oxy, SPSSFeTFTc Salts gﬁ%%-fmt&f&;cm%n- 18 P €Y alRoxy- substi tut ed
wi t h hal o, stereochemically isomeric forms may also be obtained from the pure stereochemically

isomeric forms of the appropriate intermediates and starting materials, provided that the

2¢  intervening reactions occur stereospecifically.

An alternative manner of separating the enantiomeric forms of the compounds of
formula (I) and intermediates involves liquid chromatography, in particular liquid
chromatography using a chiral stationary phase.
25
Some of the intermediates and starting materials as used in the reaction procedures
mentioned hereinabove are known compounds and may be commercially available or
may be prepared according to art-known procedures. However, in the synthesis of the
compounds of formula (I), the present invention further provides the intermediates of
30 formula (1IN

V/O\ Y/XZ\\//\/RZ
N
N R1
(I
the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof, wherein

HoN



Cl Aal kyl substituted with one or where possible two or nore substituents
sel ected from hydroxy or halo; and R2 represents hydr ogen, cyano, hal o,

hydr oxy, hydroxycarbonyl -, Het16-carbonyl - ClAal kyl oxycar bonyl -
Claal kYl car bonyl -, am nocar bonyl -, nono- or '15 di (Cl4al kyl ) am nocar bonyl
Het', fornyl, Cl4al kyl-, C2-6al kynyl -, C34cycl oal kyl - C3- 6¢cycl oal kyl oxy-,

Cl. 6al KOXY- oxy-, di hydroxyborane, CI. 6a1koxyCT,§ﬂQ§)053t5Mt ed with
hal o, Cl4al k;ﬂoguﬁgﬁstltut ed with one or where possi ble two or nore

substituents selected from halo, hydroxy or NRSR6, 20 Cl.4al kyl carbonyl -
wherein said Cl4alkyl is optionally sulstituted with one or where possible
two or nore substituents selected fromhydroxy or Cl4al kyl-oxy-, R5 and R6

are each i ndeprtiaptesait ydsaer ot sqaotéationgrbupgraigaly lecté framthi glopp R12 represents
hydrogen, ClAal Kydnsistirgd oﬁﬁkth,?rbar&ﬁylm %Mynemﬁq;ehz%loﬂﬂ%mﬂﬁl al kyl-, 25

C24al kenyl car - Of I

Het 19- C1. aal kyg%f SO - éé ar léﬂ]% ﬁ’f&b‘fﬁﬂ' Ci Aal kyl oxyd ral kyl - or
phenyl optional | i sk ENR i salk, t Gr.sallghdlRo rOQiSesekybossi bl e two or nor e
substituentss sel @Lﬂe}q-bmmﬁmgmenclm&rmm- -@ialkel-H-C0-,. aal kyl oxy-; R13

represents hydroge mﬂ? t 14- Cl 4al kyl - or phenyl optionally
30 substituted,w th ne or re oss sybstituents selected
from hydroger?(2 TepRRnl,@directbo kg;P @ %B?H“é)({r 5 are each

i ndependent |y sel-M—@clzaIkwb;rCHyd-erljﬁi oECaalkilyl , Het's-C aal kyl - or

Cl4al kyl oxyClAialréﬁx,l;m H;@{ogen;@aﬁ(em ?dxékyhﬁin@l qu@k&ysgjmled from

pi peri di ny h?& xIr31,y < ‘f" , 35 furanyl, pyrazol yl, di oxol anyl,
t hi azol yl , oxazo s%’ , lIsoxazolyl, oxadi azol pyri di nyl or
pyrrolidinyl \AheFePlky §3‘P%t“ﬁétmthi°§e & Biprs ReFbly twq @5 29rq bt }éeia%/ 058913
PCT/ EP2004/ 053501 frogGhysinxp or halg; andal kyl , hydroxy- Cl-allryl-, Phenyl,

Phenyl - Clﬁ«'ﬂ kl)lizmpres&& &Jeé’én; &4, 16\ &hﬁl}rh b@ﬁyl-dHét@foﬁ?bﬂS'W ) am n|0- dOF I
ani no- car bony [ QL rom pyrrolidiny
or pi peridinyl \Aﬁb‘?lgﬁ% ¥ |E§ )héﬁé'hk@ i élﬁl S | on’él’?n%;]surbst ituted with one

or where p&ssi bl 8i¢wpkg)amigoeasbong]- %Ggs®W%&1fa5‘Y§e¢%@¥@d'¢q3®WF]@Wka Kyl
C3acycl oal kyl , hy:dacsmkgall@ﬂo&a-l Ckeplkoxy-, AT Azl-day!, dikydtidborkngl, or

pol ybydr oxy- Cl4ab g{ﬁ,g%e([@mment a heterocycl e selected from

nmor phol i nyl, pyr razin er i.din aid

het erocycle is og }’“‘é"@ﬂ‘e %‘ \Mp?sﬁib ° G %&su%en%%e e two or

nore substituents M% Y‘?‘?’dﬁf@{&i kyl , C3acycl oai kyl
20 Cjsalkylcarbonyl- wherein said C;4alkyl is optionally substituted with one or

where possible two or more substituents selected from hydroxy or
Ciaalkyl-oxy-;
R’ and R® are each independently selected from hydrogen or C;4alkyl;
R'? represents hydrogen, C;4alkyl, C;4alkyl-oxy-carbonyl-, Het", Het'3-C, salkyl-,
25 Cy.4alkenylcarbonyl- optionally substituted with Het'’-C; salkylaminocarbonyl-,

) Cz4alkenylsulfonyl-, C; salkyloxyCi 4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cj4alkyloxy-;

R" represents hydrogen, C; 4alkyl, Het™®, Het'*-C, salkyl- or phenyl optionally
30 substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or C;salkyloxy-;
R' and R" are each independently selected from hydrogen, Cyqalkyl, Het'*-Cy_salkyl-
or Cy4alkyloxyCi 4alkyl-;
Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
35 furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted



10 hydroxy- G 4alikyl -, G 4al kyl oxyCi 4al kyl or pol yhydroxy-d -aal kyl -; Het 15
represent a heterocycle selected from norpholinyl, pyrrolidinyl, piperazinyl
or piperidinyl wherein said heterocycle is optionally substituted with one
or where possible two or nore substituents selected from G aal kyl

C3-6¢cycl oal kyl hydroxy G 4al kyl -, Craal kyl oxyGi aal kyl or

pol yhydr oxy- Ci aal kyl -5 15 Het 16 represent a heterocycle selected from

mor phol i nyl , Wy40p/ 8?’6| nyl , piperazinyl, 1,3, 2-di oxabdtGEEARY/EBSK peri di nyl
wherein said heterocycle is optionally substituted with one or nore
substituents selected from G aal kyl; and Het" represent a heterocycle

sel ected from pyrrolidinyl or pi per| di r?;a’r V\/nerel n sai d heterocycl eis

optionally substi er nore 20
substituents sel ea%:n%ggf‘% §§' ¥l hydrn(y G . al kkyl-, G -
4al kyl oxyd . al kyI 1 a°a"I % °éﬂ’éﬂlié parepnidsch | ndependent |y
represent a hefia? mp;mlntn hcetoeyﬂeatleblpd)ﬁwmpyrpﬂldinyltw piperidinyt whxdréimisainly | |

pi perizinyl or pipBgfokydie mgmmt&mﬁm&orwmmlé&o%&ﬁoﬁpt i onal | y
substi t ut ed with Qtém % %’g%ii’%aés re Sl&) @( tuents sel ected
from 25 Ct aal kyl BEY f‘ ) Ryl oxyCt 4al kyl or
pol yhydnxy- C, . al I€y44alkyl°NCl4a“ﬂ¥b°fm@}'Xl‘W %m@ikﬂr,S each’ i ndependent |y represent
phenyl opti onallIdtS" r@ukbﬁta Hetétoeytle swlectod ﬁqmmrphéli@abmdhah&lf lhlﬁerdmyl or

C, Aal kyl sul f onyl ﬁ’?ﬁ wﬁé?énﬁ MLQ Al

am nosul fonyl - % %r! part i cular the

i nt er medi at es of pf’ﬁfb}%ﬂﬁz%“("m S%EWE‘X@PEF%“ 5‘"&3 Fcyf’]ﬁ ol | owi ng
restrictiot® applhydroxyCiyalikpp CosdkslexyCaalkger RelyhydroxC:Blbky | - oxy- G - 5al kyl -

- Crsal kyl ; NR13H@5 ﬁbdsydhetemcycﬁs%wckaﬁoﬁlﬁomlmyﬁﬁyﬂdmmﬁzplp@mmnts a di rect ,
bond, 0, -0 d 23w i IR % Qpdsly eupertuliien 0p e MikeeO1 O zal kyl §
1ii) R represen éro%en ano rerer aby hal o; WO
2005/ 058913 PCTI PP’ZE.‘Y A9 su s%’“isé %P@p‘?lle@@fyin%ﬁ ?‘%&en, cyan, hal o,
hydr oxy, hydr oxy dadroyrlalkyl-, whmmmwydmxy%uﬂlkﬂar bonyl -, Cl4al kyl -
C2- 6al kynyls, W' rpfesdnbd heterocydle Seldctdd frbB oK, PRwdliding, ﬂﬁlﬁeﬂ:{zﬁﬁEnts hydrogen,

hyar ogen. Syaﬂde%%?émﬁb%?%%b‘fﬁﬁé“%ﬂ%@S%dﬂﬁ%?@fﬁe Lot oo ogen,

hydr ogen,
G 4al kyl, or Cr.Z2% Wighour B Rpte substitpengaledted f ‘E%EH HB14- Cr. 4al kyl, in
particul ar rmrﬁﬁt&tqpm;elntﬂ@ttaﬂc}v}d selected from pyrrolidinyl or plpendmyl wherein said

heterocycle is optionally substituted with one or where possible two or more
20 substituents selected from C;4alkyl, C3¢cycloalkyl, hydroxy-Csalkyl-, C;.
4alkyloxyC;4alkyl or polyhydroxy-C; 4alkyl-;

Het'® and Het" each independently 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

25 Ci4alkyl, Csgcycloalkyl, hydroxy-C;4alkyl-, Ci4alkyloxyC;salkyl or
polyhydroxy-C; salkyl-;

Ar!, Ar, AP, Ar* and Ar® each independently represent phenyl optionally substituted
with cyano, Ci4alkylsulfonyl-, C;4alkylsulfonylamino-, aminosulfonylamino-,
hydroxy-C4alkyl, aminosulfonyl-, hydroxy-, Ci4alkyloxy- or C; 4alkyl.

30
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-,
-Ci.calkyl-NH-CO-;
35 i) X represents a direct bond, O, -O-Cyqalkyl-, NR™?, -NR™-C; salkyl-, -CHp-,
-O-N=CH- or Cyalkyl;
1ii) R! represents hydrogen, cyano, halo or hydroxy, preferably halo;



vii) Het' represents thiazolyl optionally substituted with am no, Cl4al kyl,
hydr oxy- Cr 4al kyl -, Phenyl, Phenyl - Cl4al kyl -, Cl4al kyl - oxy-C 4al kyl -, nono-
or 10 di (Cl4al kyl )am no- or am no-carbonyl-; viii) Hetl6 represents a

het er ocycl e sel ected frompiperidinyl or pyrmidinyl It is also an object of
the present invention to provide the use of an intermediate of fornmula
(rrr) inth s of a macrocyclic kinase inhibi for exanple
15 corrpound%gf X‘?ormﬁﬁ a (1). The conpounds of fornula {(’ﬁméa%)a? e
internediates of fornmula (XXXI) of the present invention are useful because
t hey possess pharnacologrcal propertre; They can therefore be used as
nmedi ci nes. 20 Accordingly, in a further aspect this invention concerns the

i nt er medi at eslvwfRZfrqrréMts’:hyd:(o&Q(b))amSQﬂb Wxﬂydrdﬂ&%onﬁl r RN% Za\ L N i
I, 4 R4 (XYM S M&ggﬂh tls&% ﬁh@rmg ¥, acqeRirabl e addition

salts and the =mc |sorre I C reof, wherein

al - a3va3-a4 repr Fé& °g§E’I°¥?,“P % PYSREKY. CH=CH- CH or
N-MEN-CH Y rerﬁzedlamlvh ormagmawulaﬂ{ Tiresentsdyyiiropim] Gra®) hdle hidroxy, or
- Crdal kyl - BH CO-A®r -CO-NH -Crdal kyl- ; R represents hydrogen or halo; 30

R2 represents _hy. en ar Cl4al kyl oxycar bonyl -
Het 16- car bonyli] ﬂﬁ?ﬂi’e s %ﬁd@@g%%%@wgﬁﬂ%&% -30 R4 represents
hydroxy, ClaaFRyRogepresenHet" CFFMSIWWW@WPQB'@W% G 4al kyl oxy
substitut ed wvihHehepresentnvthirzelyjnpseially eibdtivutedovithrmie, €Liikylj t uent s sel ect ed

from Cldal kyl Offrirdy.chRyt, fBenl 3 @ﬂ&]ﬁylhgglaﬁcg%-éarm HERL gSENt S
Het 14-C . 4 IkyI { aﬁ%ﬁtlcu ar o iny 2 represents a

heterocycle sele pera2|n |, piperidinyl or
pyrrotbl di nyl WiikHe, ﬁepsea@&aﬂete@cycée%iée%%mlye@m rpyERl&aylni t h one or where
possi bl e

It is also an object of the present invention to provide the use of an intermediate of
formula (IIT) in the synthesis of a macrocyclic kinase inhibitor such as for example
15 compound of formula (J).

The compounds of formula (I) and the intermediates of formula (XXXI) of the present
invention are useful because they possess pharmacological properties. They can
therefore be used as medicines.

20
Accordingly, in a further aspect this invention concerns the intermediates of formula

(XXXD) .
y /OH HOK: ,I] R
\ HNT SNR2
| )
N oo
the N-oxide forms, the pharmaceuntically acceptable addition salts and the
25 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 -Csyalkyl-, -Cysalky}-NR*-Cy.salkyl-, -C; ¢alkyl-NH-CO- or
-CO-NH -Cy¢alkyl- ;
R! represents hydrogen or halo;
30 R?represents hydrogen, cyano, halo, hydroxycarbonyl-, C;.4alkyloxycarbonyl-,
Het'"®-carbonyl- or Ar’;



two or nore substituents selected fromhydroxy, amno or Ci.4alkyl-; In a
further enbodi nent Het2 represents a heterocycle selected from norpholinyl
10 or piperidinyl optionally substituted with Cl4al kyl -, preferably nethyl;
Het 14 represents norpholinyl; Hetlfi represents a heterocycle selected from
mor pholinyl or pyrrolidinyl; Ar4 represents phenyl; Ats represents phenyl
optionally %ﬁ&%titUted with cyano; as well as the use ﬁf E? éﬁf%nternediate
of formula P7M$%3the synt hesis of a macrocyclic kPG AEEPHRI B t or  such
as for exanple the conpounds of fornmula (I). As described in the
experinmental part hereinafter, the growth inhibitory effect and anti- tunour
activity of the present conpounds and 86ne of the internedi ates has been 20

denonstrat ed iwr%}égnghy&&yg@gmﬁm&éﬁgm@myﬁﬂ6;'?{%@%%@5@5 si ne ki nase
EGFR. In an al t%@&ﬁ}tei ve assaﬁv.n { oe.‘g%q(%/t QrinhiSu i tor?ésggceg { of the
conpounds was t eBPEHeVigeRe or ety PARDIEIMR OT A0 SR tents; sty %@5’3 usi ng art
known cyt ot oxi ci@y%@é[yeffkﬂzdh as LI VE/ DEAD ( Mol ecul ar Probes) or MIT. 25
Accordi ngly, RiYecpéseseiyidrogdyenti on provi des the compounds of formula (1) and

the internedi nrul . . L %Mraceuti cally acceptabl e
N- oxi des, rggd yrlg%%sggstsa]l&?s@o% %%ﬁ na@%‘h@%}%rﬁ%st greochemical ly isoneric
forms for use HehePresapsagter ée?‘féf’fjﬁ\;f‘h'?‘%l?h‘i Vi PR P‘Rﬁ?ﬁ’gy ? prevention of
cel | proliferat i pyrolidioyl sherein said Bet’sis engionTitycsubstitted wikdi snodr wherepodsible( 1) | t he

i ntermedi at es of twot Mdleaulistitelts)selaitd ffomehydroky, AR oFBGRAWYi-cal | y acceptabl e

N- oxi des, additi a 1cally
i soneric forns n@}ﬂ@rﬁ%ﬁb&)%ﬂt?@:% er r%?e{%yg%éeggwn%gﬁﬁég%%g%@ordi ng to the
i nvent i on. 19D sor gfRReTidipyl opfienally sgbstiinted i (neplkyhdeefrablh el t he i nvention are

particul arly #ee!mprese@Smampholiaylher oscl erosis, restenasis, cancer and diabetic
conpl i cat i ONS FReCreprbsBith SRARSHe solG AR IHANH GTHERARH4/ 053501 -31 In
vi ew of the utiJrigéigmﬁg hteg(? conpounds according to the invention, there is
provi ded a mazp 0 Ifreya’ti_ng a cell proliferative disorder such as

at her oscl er osiAf, epresentephsay! eptiopally substiteted with pesnergt welliastha#se Plieng admi ni st eri ng
to an ani nesl in intededaie of fordouls CEEKIe the synthenls of & aumrbeyclickimaeinbibitarncl udi ng
humans, sufferi ng,cﬁggmeﬁaﬁﬁédhe&ﬁ@&h&@émg_sorder, 5 a therapeutically

ef fective amount of a conmpound according to the present invention. Said

met hod conprising the systemc or topical admnistration of an effective

amount  of a ASEsted inbe Bperimegtakngrt hersinpficrche srowth inbiitgry;effgnt and 43ty udi ng

humans. One s kurhduesttivityrof the @resant compéuhds acisome afthd intetmediateh bashpanut | cal | y

ef fecti ve R0 Weholfratdd e viESHiRerzithbiib heka3¥s%on 1 r&epthiProRhSIGRRE EGIN GBLA ON i the

anmount suffi ci gnt A oaslanqgecemwe g{gm@ﬁeltnpthglm o%} effetgsedoafr;hde that this

amount varies Anler atra, epehnal %Y BHo R FID d5uey yée 9t°°t he neopl asi a,
ovarian carcinoma cell line SKOV3 usings art known cytotoxicity assays such as ot

LIVE/DEAD (Molecular Probes) or MTT.

7

25  Accordingly, the present invention provides the compounds of formula (I) and the
intermediates of formula (XXXI) and thedr pharmaceutically acceptable N-oxides,
addition salts, quatemary amines and stereochemically isomeric forms for use in
therapy. More particular in the treatment or prevention of cell proliferation mediated
diseases. The compounds of formula (), the intermediates of formula (XXXT) and their

30 pharmaceutically acceptable N-oxides, addition salts, quaternary amines and the
stereochemically isomeric forms may hereinafter be referred to as compounds
according to the invention.

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



the concentration of the compound in the therapeutic fornulation, and the
condition of the patient. Cenerally, an anmount of EGFR inhibitor to be

adm ni stered as a therapeutic agent for treating cell proliferative disorder
such as atherosclerosis, 15 restenosis and cancer, will be determ ned on a
case by case by an attending physician. GCenerally, a suitable dose is one
that resultg, ncentration of the EGFR i nhibitor eatnent site
in the rangv;v o?osgﬂgﬂnM to 200 pM and nore usually 5 ll),l /EPZW@S%‘{\I/I To obtain
t hese treatment concentrations, a patient in need of treatnment likely wll
be 20 admini stered between 0.01 ng/kg o0 300 ng/ kg body weight, in
particular from10 ng/kg to 100 ng/ kg %ody wei ght. As noted above, the
above anDuntsImﬁywuﬂmmmmﬂoameﬂﬂ@ﬂmhyaﬁﬁﬁﬁghﬁméﬁwmmhaﬂhe3£mﬂﬁ&h@ds of

treatment the,g Gf%%ﬁ; G&%&M&v&&s&ﬁ&s Sfrbs0) Q}?B ?es&ﬁ&fs%@b' y

formul ated prior t descrlbed ereln sul tabl e
phar maceut i calcaqc?fr'ﬁﬁﬂﬁ'ﬁqd(?ﬂ@p"&% wePfsi ng wel | 25

known and reamrlmmmmam&mmmms suﬁ@eﬁomanﬁ]amhfmtgfnduegﬂee of .

sel ectivity a%m%ﬁ?&% ?b@cﬁ@raﬁmuﬂtbﬁ @éb%rdﬂfgtoﬁl@fn@%hﬁn\(ehﬁonand the

i nternmedi ates of fornula (Y) as defined above, are also useful to mark or
identify the kinase domain within the receptor tyrosine kinase receptors. To

30 this pur podsaid mefhad conprggthsysemic pretopicd istration pf a0 SHetiHg ANy abel | ed, in
particul ar by of a eqipamidacrordpgid thadnveption, tcaminmle ineluging lom@no rOneskilledat ons i n t he

ZBLSSELSSbyrLhﬁﬁﬁéﬂeﬁﬁ’ﬁé&%ﬁ*e!}%%‘ﬁi%mm et AT ol o} BUSK g 70
radi oact i vg) [ SEFISBréseB ﬁsetheagf‘ogﬁwga{g?t g“ocfaﬁ “““ph %eﬁtonpounds

havi ng at |ea@dm@MammwamﬂMmrﬁmm@mw%thw gr oup

consi sts of thﬁaﬁnmmbfdﬁcﬁﬁpdmimtﬁe&hdrdp)utﬁﬁ&mhﬁﬂiﬁddheabﬁﬁnonﬁ formul a
(XX wher &1 bk GenbcR)] Aol SrNGHOEERE IR adkibishedaih Pl €, any  conpound
according to t ﬁ}gj\éent %ﬁ%‘% l{xlgra? r}%ﬂ en ato rone for WO

2005/ 058913 P i P% B ng the hal ogen
atom by a Hui tres@wwias@)@as%.wﬂqueWM|aGgsehycas m@mdms@hm@nt hi's purpose
are radioactive iodides, e. g 1221, 1231, 1251, 1311, radioactive brom des,
e.g. 75Br, 76%&@1% mdsm@quﬁéehy oﬁé,m,r gtogat 18F. The

RS A ?adeﬁbﬁiaﬁgr A3 et C%E SRS b3

scri bed
her ei nabove tﬂfopbwahe@ mm@mmsmnamsm@pedfqﬁmm@tm@}y wiflket her
| nt er esti ngp fQﬂ]ﬂianereﬂBdW&habenbM(@g)SDG xﬂ@ﬂcg&:uhsﬁrdlgmﬁnmcalaﬁﬁ@bm atom by a

"CGatomor th fdotmind t%qllb%%ov@ttﬁggbméaﬁl g,qm],agngm Hence,
sai d radi ol abe ngf aceﬂ? tottpeln tOIOI’l an ‘pe used in a 10
process of sp&efs (‘,’%fFF%'S X %fg froegy eh’Htel’Ia| Sai d
process conpripvsetionetepreferablyorplated priordeladshissiond Asdﬁgcrﬂ?e@hﬁmmbnw according to
t he inventi on,sui{able pharmaceutical formulations are prepared by known procedures using well

25  known and readily available ingredients.

N
/

Due to their high degree of selectivity as EGFR inhibitors, the compounds of
formula (I) and the intermediates of formula (XXXI) as defined above, are also useful
to mark or identify the kinase domain within the receptor tyrosine kinase receptors. To

30 this purpose, the compounds of the present invention can be labelled, in particular by
replacing, partially or completely, one or more atoms in the molecule by their
radioactive isotopes. Examples of interesting labelled compounds are those compounds
having at least one halo which is a radioactive isotope of iodine, bromine or fluorine; or
those compounds having at least one 11C-atom or tritium atom.

35 One particular group consists of those compounds of formula (I) and intermediates
of formula (XXXI) wherein Rl is a radioactive halogen atom. In principle, any
compound according to the invention containing a halogen atom is prone for



adm nistering this radio | abelled conpound to biol ogical material and
subsequently (c) detecting the em ssions fromthe radiol abell ed conpound.
The term biological material is neant to conprise every kind of materi al
which has 15 a biological origin. Mre in particular this termrefers to

ti ssue sanples, plasma. or body fluids but also to animals, specially

war m bl ooded_ani mal s, or parts of animals such as or ﬁﬁ nused in in
Vi vo assays, WO BWSBHB o abel | ed conmpounds are adm ni st g"a‘ﬁz“%" §5501appropri ate
conposition to an animal and the | ocation of said radiol abel | ed conpounds

2C is detected using imagi ng techni que such as, for instance, Single

Phot on Eft'ssi on Conputeri zed Tonngraph?Z(SPECT) or Positron Em ssion

Tonogr aphy ( PELYio@itlink G replakii€ the |h£lo ehla&ma%ﬁjmbiaqso@dpét salhylte'hae éaf the
particul ar rece tor SI t hr ouﬂg 'ﬁ‘hﬁ %g%/ QR dgﬁugeigg[i or gans
cont ai ni ng sai i S 8 vellg 7 S84 %ﬁm@ﬁt echni ques
ment i oned hereﬁ’fﬂ!ald@weg fs I}s,r GBrand oBr,lanégfﬂfhg%‘&‘f? ni stering
a radi ol abel | efltr6uctionwnd radioadtivé haldgn alojn @A tbeGrifaticd BY atshfablerékaﬁngens from

the radi oachi ve,g Wéﬁyo&%%ﬁe hikBite £aP sl nbBEBIERGpalenvENt T O

In yet a furthe resent” 1 nvention provi of the
compounds accHi%F |on I n the manufacture of a nedi canent for
treating any of Ateéher B@restingrfomeof iadiolabtlling|ils by rsubstifutingna carbongiternbiiar s or

i ndi cati ons. ﬂ”’l@aﬁﬂiw&bmmﬁuuﬁmﬁaﬁmg%gmaﬁﬁpb ) figlurh @tofnne present i nvention,

also referred t dto

achi eve a therag%%"eir g%ﬁ?ﬁd’fo#a ?‘?&t“}‘f’}“?‘b"k gﬁ@&?es@én\gghr&%bcﬁg&tlhg parti cul ar

conpound, tife P’S‘t‘?fse°fo$’°"éﬁfﬁlfynm§h“&tr?°@'f°r %"ﬁ%l%l Gological Mn@?‘fﬁmﬁ’i’eﬁf t he

reci pi ent, andcaﬂpasepdletstepubfa(a) rediglatetling a@ommlomﬂas@rdm toghe ineemtiagl (B)A  sui t abl e

gal ! ylgose/\ﬁoummerﬁn &abem/dsap&ﬁdmo ﬁhgnab?ﬂ{/anwtaﬂaﬁ?n rec)part icular'
rom ng/ kg 0 reat nent may al so

i ncl ude WO 200%%%8&%@%%@8@8@0% &dni ni steri ng the active

i ngredi ent on a T Hetefialdhmeanbto sampriss every kind bwatprial whighibas \whi | e jt

I s possi bl as5f ox b:blogncedmnglnqurﬁgme;d:nendarihstérm wfhrs toi tistuersaxdples, plasma ort | S

preferabl e to poayBLASER alsh to Afnads, RHREH b b166Hed GRARIE St phi@bf affefaRr di ngly,
the present i nyehtion fin ther provides a pharmaceutical conposition

conprising a co D accor di ng to thebels)resent i nventi on, toget her with a

phar maceut i cal | Qa8 piao pssays, thepradiplabgiied pempoungdtare administered iBAn §j | uent nust
be "accept abl eldpptopridtdr@mpesitoe toch atimalragd the incatidnlolf eridvadiblatielled @idpaunds | Ngr edi ent s
of the CO”E@“&H&&teﬁ'ﬁQnﬁ% ﬁ*%&é%ﬁiﬂ&&@%@ﬁ&ﬁﬁﬂﬁh@@f 10 The
phar rraceutlcal (t}ipons 3}%5&, '?)fO? re d @Jg any net hods
wel | known in or ° é’n%ﬁl S0 H? €h as those
descri bed th1s Thanner ’rhe distribution of the parucular receptor sites throughout thie body

can be detected and organs containing said receptor sites can be visualized by the

imaging techniques mentioned hereinabove. This process of imaging an organ by
25  administering a radiolabelled compound of formula (I) and detecting the emissions

from the radioactive compound also constitutes a part of the present invention.

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

The amount of a compound according to the present invention, also referred to here as
the active ingredient, which is required to achieve a therapeutical effect will be, of
course, vary with the particular compound, the route of administration, the age and

35  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



in Gennaro et al. Rem ngton's Pharnmaceutical Sciences (18s' ed., Mack
Publ i shing Conpany, 1990, see especially Part 8 : Pharmaceuti cal
preparations and their 15 Manufacture). A therapeutically effective anmount
of the particular conpound, in base formor addition salt form as the
active ingredient is conbined in int¥mate adm xture with a pharnmaceutically
accept abl e ’ ich my take a wide variety of ndi ng on the
f or m of pre%ﬁé@ ?Oon %29 red for adm nistration. Theseﬁgx:@?naceuﬁ cal
conpositions are desirably in unitary dosage formsuitable, preferably, for
system c¢ 20 admi nistration such as oral, percutaneous or parenteral

admi ni stration; or topical adninistration such as via inhalation, a nose
spray, ‘eye dr QpSinifering tBe ARtielifdllientdA a regintdn af fedRedhlond 41 fir itakeyk €Xxanple, in
preparing the £ £2p03|t|ons in oral dosage form any of the usual

phar maceut i cal dia may be enployed, such as, for exanple, water, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as
25 suspensi onsWhiky'nritmmsiblefo'rthémivqaimmtmbémminisbnedsloﬁd,ﬂimfmlﬁcts> such as
starches, syg nmmhh&acéuuéardoﬁ@&i@m&b %ﬂtﬂgﬁmlfmﬁagent s and
the like in tq%)c lof ? “iﬁﬁwp%éhim 5“'%%mﬁ£gx&§b£ﬁﬁ Because of

their ease in-“adm n| aps repr senet t he nost

advant ageous mmmglagetoaﬁhqrwtbmmwumﬂtw%@e aggrier or fibentnide ceuti cal
carriers are ahiieon diluentangst bey'adeptable’ inirrsand ¢ tivingcomjputible with i, otiehe carri er

wi 130 usual lyerGRiRbf € cotdpSdition Snd¥RE deleterittls td MR Hcigiedtsutde Part, though other

ingredients, for exanple, "to aid solubility, maybe included. Injectable
sol utions, "tor exanple, maybe prepared in which the carrier conprises
saline sol uti Offbe pefroasertical sermnesitiong ofdhis vention roaebeirepared by any mathedsy| ucose
sol ution. Inj Gellabbven i 45 A D hamicy By exaple, i Re@ABIsath & Gowtegiibans e

appropriate | 'ﬂ@bﬂm%%ﬁﬁ'}é&@gﬁ%%%&dﬁ%%&%&é (1876 iRk plsiEnpRY be enpl oyed.
In the 35 conmpositi O{B&SUI ta er cut aneous adm R‘H‘/S%ra“ on, the carrier

optionally co tlaﬁﬁ gl??ﬁ%aﬁ?:‘i“ BREOISAY B a suitabl e
wet t abl e agﬁsntMaDG@@m@hélﬂheyaPWﬁ%ﬂvwn@Wt Pafml@laamomdeslme any nature
in mnor prop%@@ﬁ@umcmmeamanmmscmmma@mm

PCT/ EP2004/ 05 Wgﬁ b GARE the skin. Said
additives rrayibmplhl ta C&gﬁﬁn% ni_st ﬂﬁh%§w§9?%§£fv %#(s)r may be
hel pful for T Egreraon o ok JESe DURBSEHEHons mmy be
adm ni stered |qqmwsmommblyl@ngﬂydﬁm@mﬁuMMpm&tabbabcwﬁem&s a spot-on or
as an oint mentadmﬁnduauohslmﬁamw;itfchﬁne&d\baﬁﬂr@mu&nmﬁﬂaﬁrwk@m t he

af orement i onedadﬂg% meha?‘a%drggﬁésg gpgi}ngle ggla\gga#}%gg jormfor ease of
adm ni stration_an r sa sa unt t used in the
speci fication shafepo 89%‘*’?1@‘ ‘:?é’FéﬁaWpFé‘P@'ﬁgmf %‘5‘?"?9“”?}@9??3% Bhunits ¢

sui t abl e as ursdny afthe ujusl ppersacentical mediavinay besmplayed. sngh as, for exhaiples witered quantity
10 of active ignaoRdilsaloloBlatdthéliketh thdcaf of SNeqiidyeepdfafibisetehtaber apeut i ¢ ef f ect

in associ aby o rEuspensions, syrups, elixirs and solutions: or solid carriers such as starches, sugars,

) kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,
pills, capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit formn, in which case solid pharma-
ceutical carriers are obviously employed. For parenteral compositions, the carrier will

30 usually comprise sterile water, at least in large part, though other ingredients, for
example, to aid solubility, may be included. Injectable solutions, for example, may be

prepared in which the catrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. In the

35 compositions suitable for percutaneous administration, the carrier optionally comprises
a penetration enhancing agent and/or a suitable wettable agent, optionally combined
with suitable additives of any nature in minor proportions, which additives do not cause



with the required pharmaceutical carrier. Exanples of such dosage unit forns
are tablets (including scored or coated tablets), capsules, pills, powder
packets, wafers, injectable solutions or suspensions, teaspoonfuls,

t abl espoonfuls and the like, and segregated nultiples thereof. 15
Experimental part Hereinafter, the term ADDP nmneans

1,1 -(azodi carbonyl )bi s- piperidine, DV neans NN dinetbylfornmani de,

“THFE neans VYeMER¥¥Pot uran, * DVBO' neans di net hyl ZOPQTKHP?%/WP??@I
Preparation of the internmediates t.r Exam 1l a) Preparation of phenol :
4-cMoro-2-[(6-chl oropyrido[3,2-djpyrimdin-4- yl)amno]- (internediate 1) 25
A mixture of 4,6-dichloro- pyrido[3,2-dfpyrimndine (0.00255 nol) and
4-cbloro-2- a I was stirred at
50C for 2h30, %%%nﬁgﬁou%%%ﬁ?c&% Msaﬁfﬁggggs%gé’@%ﬂ% ed to dryness.

' The resi due wAEMIRisHE B‘H‘tﬁg‘ e skin andfor,my b efhnf’fe“g’ééfreaﬁﬂ‘g dheidgsired cAmpogtiong | ¢” (100%
of i nternmedi at Fhele copiposiopgreaydiciadminisered nevatdus ways, e.g., as a transdermal patch,

4-cbl oro-2-[[ 6ad4 tlb)id{&)éﬂbiﬁaﬁébt) am no] pyri do[ 3, 2- d] pyri m di n-4yl ] am no] -
(internediate 2) A mxture of intermediate 1 (0.00255 nol) and

6- am no- | - hexanol (0 0255 nol) was stirred at 100C for 3 hours, then
brought to rookitespepiallyadvanageoys e formylatg the afppementioned phagmrciical hr omat ogr aphy

over silica go}oxﬁpehmmhdoﬁgﬂ\ﬁdtﬁﬁﬂfwdhﬁdfﬂﬁﬁﬁﬁm&&nﬁaﬂﬂgﬂﬂdow el ding 0. 71g
(729% of inter aih

PCT/ EP2004/ 05:>,ﬁg%k -35- ag@en%ilne% Fi;lra g“%%lon o%gpﬁf%%ﬂ’%’cmy

4- chl or 0- 2- [ [ 69FFHe 8’§ ‘fogm?mg&]f’ﬁ’awpﬂ“aﬂm}'l ] anmi no] -

(i nternedi dbe @Wemm@wawmmm the desired therapayiGeffrol i asgopibtian ami no-

| - but anol (0. Oarﬁhmeﬂew harBdckticd darfiér. ERQUMpIsOF sudh Bsdbgdeunit fo@dardr Ought to room

tenperature an | oride. The @
m xt ure was extglrlg%{ g%&d&%%éﬁfgap%ﬁ)&z@hg ered, and the
sol vent was ev¥ERY ?E"H’ S| F SUSRS S teashaq ﬁ%%ﬁag‘l urified by

col um chr omat sagresgésymudtipdes thefepf ca gel (eI uent : DOI\/! MeOH NF140H 95/5/0. 1;

70-200m . Tke residue (81lngy, 171/6) was crystallized fromacetonitrile and
diethyl ether. The precipitate was filtered off and 10 dried, yielding 69ng

0 . . . .
(15% of mterg delrixangnetal:gé.rt mel ting point 227C. Exanple A3

Hereinafter, the term ‘ADDP’ means 1,1'-(azodicarbonyl)bis- piperidine, ‘DMF’ means
N, N-dimethylformamide, “THF’ means tetrahydrofuran, “DMSO” means dimethyl
20  sulfoxide

& A. Preparation of the intermediates +d-

Example Al
a) Preparation of phenol, 4-chloro-2-[(6-chloropyrido[3,2-d]pyrimidin-4-
yl)amino}- (intermediate 1)

25 A mixture of 4,6-dichloro- pyrido[3,2-d]pyrimidine (0.00255 mol) and 4-chloro-2-
aminophenol (0.00446 mol) in isopropanol (30 ml) was stirred at 50°C for 2h30, then
brought to room temperature and evaporated 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-y1l}amino}- (intermediate 2)

30 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/MeOQH/NH,OH 97/3/0.1; 70-
200pm), yielding 0.71g (72%) of intermediate 2, melting point 260°C.



Preparati on of phenol, 4-chloro-2-[[6-[(5-hydroxypentyl)am no]pyrido[ 3, 2-
dlpyrimdin-4-yl]Jamno]- (internediate 4) A mxture of internediate 1
(0.0013 not) and 5-am no- 1-pentanol (0.0195 nol) was stirred at 100C for 4
hours, then brought to roomtenperature and hydrol yzed a saturated of
sodi um chl oride. The m xture was extracted by DCM decanted and dried 15
over MgSHA, _fl , and the solvent was evaporated }/ s. The
resi due (O.X&B*&ﬁ%gg purified by colum chronatograph%b%@ggﬁQQ??Ca ge
(eluent: DCM MeOH NH40H 95/5/0.1; 70-200m . The residue (66ng, 14% was
crystallized fromacetonitrile and digthyl ether. The precipitate was
filtered off and dried, yielding 59ng {"12%9 of internediate 4, nelting
poi nt 240C. 20 Exanple A4 a) Preparation of phenol,
4-chloro-2-[[6-(methyl thi o) pyri m do[5, 4-d] pyrimdin-4- yl]am no]-

(internedi at e ggimdle §3 Xt ure of 8-chl oro-2-(nethylthio)-

pyrim do[5, 4-- rimgdine (0,.0047 an -am no-4-¢hl orophenol (0.0094
mol) in di oxangJ %"tﬂ‘ﬁ’f’ pﬁ’ﬁ@_& <plpee; é@@%’g@f?gd?@l)aimwgwﬂﬁolg‘?hen cool ed to room
t enper at ur e, t Hipyjspidiaidpilleninel- (ipfermediste B ed 0JZ washed with water 25 and then
wi th diethyl efhfuredtththédee i (0.003000),and4-ihdHion §-bitantyy (@O b]) &ks | Nt er nedi at e

fonlor 0 51 SRR e b S e 1) -

0
(i nt er medi at e SBJrakd FiHqride- 1B
6- ami no- | - hex aied oveOMERYR Xiltersil)Jandithe solvent| was evapo@@Ctill fityeess. Théissidee.  The resi due
was pulri fied FV'SQWﬁW%&%HﬁVMi@W 058913 PCT/ E:D(21004/ 053501
-36 silica ge ) 7 el - 7 jelding 0.170g
of solid.-Et h%l?e%kg@”%‘ée Eqe @@%ﬂd 00y ﬁ"‘/_e’%é‘%‘%@?’g’ﬁd%ﬂﬁ ed in vacuo,
yi el di ng 135ngfvseliguhfogracetopitale saddicthyd ethes) The cpresipitatg was filtsredpffispd har at i on

of pyri do[ 3]®- diipd; yickiing i69reg (18%bofdaterinkdiate3, meltmgrint2l7dt.e 7) DMF (3 drops) was
added to a m xture of 6-chloro-pyrido[3,2-d]pyrimdm4(113)-one

[171178- 33-9] Ex@mfl®R¥5 nol) and thionyl chloride (0.179 nol). The reaction

mxture was Stplbiiin fihedof hlchivRD- (& _E%xéé%}{tﬂ%%jﬂﬂgﬂ%z_ The sol vent was

evapor ated. So a vent was

evapor at ed. Thgﬁ’?%&&%{)%%gg‘f@g%%@gé% i n di chl oronet hane. The organic
sol ution was whBiare efiinteymediaiel (91081 3zeplrgd &andnokbrmEnol{Q0196 meh wag hen dri ed
(MgSA4), filt estifel a8 000°C foe 4 Berlrsy thtxi browght t€xoaaelpeesiure ydHydioygedd 499 (89% of
internmedi ate (ggiatel BFbdium SRIAE) Fhe kedsture was extracted by DCM, decanted and dried
15 over MgSQ,, filtered, and the solvent was evaporated till dryness.The residue (0.45g)

was purified by column chromatography over ’slilica gel (eluent: DCM/MeOH/NH,OH .

95/5/0.1; 70-200um). The residue (66mg, 14%) was crystallized from acetonitrile and

diethyl ether. The precipitate was filtered off and dried, yielding 59mg (12%) of

intermediate 4, melting point 240°C.

20

Example A4
a) Preparation of phenol, 4-chloro-2-[[6-(methylthio)pyrimido[5,4-dlpyrimidin-4-
ylJamino]- (intermediate 5)
A mixture of 8-chloro-2-(methylthio)- pyrimido[5,4--d]pyrimidine (0.0047 mol) and 2-
amino-~4-chlorophenol (0.0094 mol) in dioxane (5 ml) was stirred at 80°C for 1 hour,
then cooled to room temperature, the precipitate was filtered off, washed with water
25  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-ylJamino]- (intermediate 6)
A mixture of intermediate 1 (0.00172 mol) in 6-amino-1-hexanol (0.0022 mol) was
melt at 100°C after 8 hours. The residue was purified by column chromatography over



b) Preparation of 4-[2-(6-Chloro-pyndo[ 3, 2-d] Pyhdi n-4-yl am no) - phenoxy] -
butyric acid ethyl ester (internediate 8) Internediate (7) (0.00245 nol) was
di ssolved in 2-propanol (20 m) (not very sol uble).

4- (2- Ami nophenoxy) but anoi ¢ acid ethyl ester (0.00416 nol) was added,

foll owed by addition of NN-diethylethanamme (0.00490 noo. The reaction

m xture was stirred 20 and refl uxed overnight. Then, the reaction m xture
was cool ed NP 108X enperature and the sol vent was eV&PEFRIMISOhe residue
was taken up into diethyl ether. The precipitate was filtered off and dried
(punp), yielding 1.48 g of fraction (lg (greenish solid, 92% P by |3PLC- M5
presence of sone starting material 6fhis fraction (1) was purified as

descri bed bel %}ﬁcaéé eﬂaﬁréﬁ Sf/%ﬁ)tles’s g%ﬁwg%tﬁog(&) (0. 0055 nol)

was di ssol ved

4- ( 2- Ani nopherfelidy m%saﬁd@i sehd\gas doffap %dmsy,ﬂﬂﬁwgmglsadded

fol |l oned by E(ﬂﬂrﬁ)tdfintbrmédlaﬁ,(ﬂ- di et hyl et hanam ne (0.0110 nol). The reéaction

m xture was stirred and 30 refluxed overnight. Then, the reaction m xture
was cooled to roomterrper ature and the solvent was evaporated. The residue
was combi ned 1 ‘[@ctl on (1) and subjected to flash columm chronatography
over silica g nt: n-hexanei Et OAc 3/1). The product fractions were
col l ected and alemwliereefipyndefS.2aelypimiditectio-dichletocl (intern@didtd @ of i nt er medi at e
(8)(greenish solid in quantitative yield, used in next reaction step w thout

35 further purpNF Gatdps)ywas add # Qe 8%l chidr %Md}bﬁﬁa&%(lm%ze c)
Preparation of[ﬁl{l 53 S]]((g,?lda mo?Ban%g?(écfachnHy ﬁlolpp'f'heprc\facﬁ‘m no) - pyrido[ 3, 2-

d] pyri m di n- 4- iC acl ester({nn ernmedi ate 9)

| nt er nedi at e (VB‘}‘S @“PFHP‘) 0%@’?@%%0}3@%&#’)‘8’8?%@%@861 1
- di net hyl etohyImchmmmaﬁamﬁada&ﬂandtﬂe)olwmmmﬁtédonh&ehmmm&s ditsol®C i n a

glhfgegr r eact o mxm&bﬂaﬁ%?% e&m&&%%ﬁ(a&% siﬁgk&qte&'éi@g@]a \tNgg ami de)
r epeat ed. 10 &f’%‘?"\r@m‘g{ %%G%L%q?ﬁmg ﬁe(?%?‘?’%%ﬁ?ﬁ/%géar bani ¢ aci d
1- di net hyl et(W)Of@ﬁfé?dm(ﬂm BE: 834 B were nixed for 2.5 hours at 100C in

an open reaction flask (not in a cl osed reactor as described above). The
m xture wa¥ conbined with fraction (1). Purified by flash colum

](c:hr onat ogr aphy byRtegaration J)f@é[z-@d?hldre-birfﬂab Zd]ﬁﬁm&ﬁﬂ%ﬂﬂ@(ghm&y}? ” Thelgr oduct
ractions were ent was evaporate I eldan
| S et &gl £ St difeahl p yi el di ng

internedi ate (

Intermediate (7) (0.00245 mol) was dissolved in 2-propanol (20 ml) (not very soluble).
4~(2-Aminophenoxy)butanoic acid ethyl ester (0.00416 mol) was added, followed by
addition of N, N-diethylethanamine (0.00490 mol). The reaction mixture was stirred

20  and refluxed overnight. Then, the reaction mixture was cooled to room temperature
and the solvent was evaporated. The residue was taken up into diethyl ether. The
precipitate was filtered off and dried (pump), yielding 1.48 g of fraction (1) (greenish
solid, 92% P by HPLC-MS; presence of some starting material B). This fraction (1)
was purified as described below.

The reaction was repeated.
Intermediate (7) (0.0055 mol) was dissolved in 2-propanol (40 ml) (not very soluble).
4-(2-Aminophenoxy)butanoic acid, ethyl ester (0.00935 mol) was added, followed by
addition of N,N-diethylethanamine (0.0110 mol). The reaction mixture was stirred and
30  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
35  further purification).



d) Preparation of 4-{2-[6-(3-Am no-propyl am no)-pyrido[3, 2-d]pyrim din-4-
yl am no] - phenoxy}-butyric acid ethyl ester (internediate 10) Internedi ate
(9) ( (0.00019 nol) was dissolved in dichlomethane (4.00 rnl).
Trifluoroacetic acid (0.05192 nol) was added and the reaction m xture was
stored for 2 20 hours at roomtenperature. The sol vent and remai ning acid
wer e evaporat ed In the rotary evaporator. The resulta resi du (0|I) was
dried (high® 9&?98(3??191&@) yielding internediate (10) Q% ﬁlglz_‘@msﬁ%
quantitative yield; used in next reaction step, wthout further
purification). e) Preparation

of 4- {2-[ 6- ( 3- Am no- propyl am no) - pyri d§[73 2-d] pyrim din-4- yl am no] - phenoxy}
-butyric acid (intermediate 11) 25 Interrredl ate (10) (0.00019 nol; 1 equiv)
was di ssol ved e)rhebﬂauohaw%qmﬁﬂu&xﬁﬁxbei inoViérsylankido)PPrido[3, 1as added.

Li t hi um hydr oxj; W&&%@i QZ}O%%‘ EB ) was added as a solid Mre

Li t hi um hydr oxi nono until a basic pH was reached (until
then it was act®f ES%Q{’%‘E%@”%? CF3COOH renmi nders). The reaction nixture was
stirred for 2 days_at 65C. The sol vent was _ evaporated in the rotary 30
evapor at or, yiletrapdizie @h08pRE mol ard (-pminppropyl)earamicy grigd Hl-disethiylethylat i ve vyi el d;
used in next este@ 00288 mal) wée mixkd foo3boufsiat 1(08C injagloiséd eatar,ofitlding\O 2005/ 058913

PCT/ EP2004/505$:1§‘911m 1) ?ﬂb ration
of 4-chl oro- 6 uorg gﬁrllﬁjﬁ 4 daig@yrlm ine, (intermediate 12) DVF (5

drops) was added to a m xture of 6-Fl uoro-3l1-pyrido[3,4-d]pyrimdin-4-one
(0. 00605 nol ) Thisdradtion dhyas potifiedps dbectip@l 8BwWhDI ). The reaction mixture was
stirred and refluxed (at 80C) for 7 hours. The solvent was evapor at ed,
yi el di ng 1. 254ngrestiobwisiépesiediedi at e (12) (inpure quantitative yield, used in

next react] 10N 1S5k 531?(2 et i on of
4-[2-(6-Fl uoro @%ﬁﬂg@?% mlf) gl}é ;it ﬁ‘ﬁ-%eﬁoﬁlﬁ% ric acid

et hyl ester (F'ﬁ é? ’a?léw PRS- é‘l‘ s di ssol ved
in 2-propanol a(cwdm@ytorMd{swbeéwaﬁpH@mﬁwmmbmedm&dcﬂoeﬂhyl ester
[éézzgo 16f l]l\IPhﬂﬁbﬂ(BﬁhisEE:dl\dﬂ dhdnddtbBradshyRérsilical 21 (SRRnA ddethne/F@AcOned by
addition o [ @Engg xture was
stirred and re1 uglteeg 8‘\%?%?95(; fé@ﬁtg&éﬁghegglg%l ‘lvon&ﬁﬂ; %g&&ng‘ cooled to

r oom t enpelat drtemedinte OHEPLEZAR)- was evaporated. The residue was purified
by flash col um chr omat ography over silica gel (eluent : n-hexane/ Et OAc

3/1). The pro re coII cte spl.vent was evapor at ed,
yi el ding 0.922 H‘ugﬁ;% ' %"’”(og'@?{a&aé] %ntqwo st eps;
yel | owi sh sol i ulam:gcr]%hpnow hung}dﬂhy;eswr@wm@%}p)of 4-{2-
[6-(3-tert- Buﬂﬁm;necnitbomy(nammmopmmésm)hcmmmém{m% (4160 ml).
Trifluoroacetic acid (0.05192 mol) was added and the reaction mixture was stirred for 2

20  hours at room temperature. The solvent and remaining acid were evaporated in the
rotary evaporator. The resultant residue (oil) was dried (high-vacuum pump), yielding
intermediate (10) (HPLC: 93% P; quantitative yield; used in mext reaction step, without
further purification).

e) Preparation of 4-{2-[6-(3-Amino-propylamino)-pyrido[3 ,2-d]pyrimidin-4-
ylamino}-phenoxy}-butyric acid (intermediate 11)

25  Intermediate (10) (0.00019 mol; 1 equiv) was dissolved in tetrahydofuran (8.00 ml).
Water (1.00 ml)was added. Lithium hydroxide monohydrate (0.0019 mol) was added
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

30  evaporator, yielding intermediate (11).(HPLC: 78% P; quantitative yield; used in next
reaction step, without further purification).



d] pyri m di n-4-yl am no] phenoxy} -butyr| c acid ethyl ester (internediate 14)
Internmediate (13) (0.00027 nol) was dissolved in DMSO (g.s.), in a reactor.
(3- Ami nopropyl)carbainic acid 1, 1-dinmethylethyl ester [75178-96-0](0.07 m)
and N- ethyl-N-(I-nethylethyl)-2-propanam ne [ 7087-68-5] (0.10 m) were
added. The 20 reactor was closed and the m xture was heated for 7 days at
80C. The reaction mxture was poured out into water and the product was
extract ed t RY@QWOYSBHE with di chl oronet hane. The conbPREEPHPYAMOE | ayers
were dried (MgSO4), filtered and the solvent was evaporated, yielding
fraction 1 of internediate (14). 25 Two other fractions of Internediate 14
were prepared as follows : [Internedi at-88-(13) (0.00027 nol) and

(3-am nopnpyl )Lpar blam;c acid 1,1-dinmethylethyl ester [75178-96-0] (0.00299
mol ) were mixed rtra (closed) reactor and heated at 100C for 3 hours,

yi el di ng fract ia)dfrefdratién afichloreEflwice pyrild(p.4-diQriviBing O (Ghtéroiodiots 32)

PCT/ EP2004/ 05 | nt

( 3- am nopr opyl ca dr%%wars]a‘?d(’ﬁﬁr%%fg%nﬂegééﬁlu{&?ﬁg?né’éggdﬁyﬁ%%ﬁﬁo@G 01(0. 0009
mol ) were m xdB0RGR5 gl éﬁs‘éﬁoﬁyé%‘ﬂdéﬁmpl“&@k fiwapigrevas siprd adr 3 days,
yielding fi actremneda(atsb%)mranﬁmw "Hie@ol¢ehthyas Bvaporated, iyieididg 1.254g0d 3 of

|t er medi ate iheRiie AOMBARNRkAYYARA ibiod b2t 68l Yibu RREGTR 00T aphy

over silica ge n%; l'ate 14 was al’so prepared as follows : Internediate
(13) (0.00027 H‘?Bﬁic)a s dissolved in DMF (3 m). (3 10 Ani nopropyl)carbanic
acid 1, 1-dinmethylethyl ester [75178-96-0] (0.00040 nol) and cesium

car bonate (0. Oeﬁﬁﬁ,ambaoqun.@s.ﬂd&e.gyﬂap 4Wy@mﬂ@§$@5@]wﬁs stirred for
4 hours at 10?&};:1 ﬁr}ﬁw C. Excess of cesium carbonate was
removed by atl EIS&FS ev%Por atE }/I el d| ng internediate
(14). d) Prep QfZ)(000605mol)was solved in 2-propanol (40'ml i
4-{2-[6-(3- Ammh@py)—hnunm)aclp,whymml 1291611 rhiyafaghldride (0.01028 mol)

yl ani no) - phenwhddawfalbwsawaiu@idiwlN-@&hmhaﬁanﬂﬁee(ommma) i) 15 I ntermedi ate

g|-Ir’LI4]2 | l(JgI’ ggggfl g%g%nl %ﬁ%@J&X%@ Was agg%%[t()f%&rlﬁ% r eacﬂ%gur{ m Xture was

stirred for 2 copledp zoomytemppeminrs aidthe solyent wes evaperatedy| Thefesidig a3 ivliedi ng aci d
wer e evaporatd:dﬁashmhmnchuhaog}aphyammml(eltiﬁhenmmMc3/15)sll'due (oil) was

i e (N1 0N v GRLMEDRAIER wer ol o oG VR P SIS 92
quant ot YR g STl M 586l Yo b g U her

purification)

of 4-{2-[ 6- ( 3- Ami no- pi opyl am no) - pyri do[ 3, 4-d] pyri m di n- 4-

yl am no] - phenox)/Bregatatior ¢fd-{2¢6-(B-téit-Butexyemblinplueind-iopy laniw)ypsadidaB4- ( 15) (0. 00055

mol) was di $SolygRmidh-4-idiad)pnoky} tri & i1 dHed Gnibidotiate 14)
Intermediate (13) (0.00027 mol) was dissolved in DMSO (q s.), in a reactor. (3-
Aminopropyl)carbamic acid 1,1-dimethylethyl ester [75178-96-0](0.07 ml) and N-
ethyl-N-(1-methylethyl)-2-propanamine [7087-68-5] (0.10 ml) were added. The

20  reactor was closed and the mixture was heated for 7 days at 80°C. The reaction

mixture was poured out into water and the product was exiracted three times with
dichloromethane. The combined organic layers were dried (MgSQ,), filtered and the
solvent was evaporated, yielding fraction 1 of intermediate (14).

25  Two other fractions of Intermediate 14 were prepared as follows :

Intermediate (13) (0.00027 mol) and (3-aminopropyl)carbamic acid 1,1-dimethylethyl
ester [75178-96-0] (0.00299 mol) were mixed in a (closed) reactor and heated at 100°C
for 3 hours, yielding fraction 2 of intermediate (14).

30



(2.00 m) was added. Lithium hydroxi de nonohydrate (0.0055 nol) was added as
a solid. Mre lithium hydnxide. nonohydrnte was added until a basic pH was
reached 25 (until then it was acidic because of CF3COOH remai nders). The
reaction mxture was stirred overnight at 65C. The sol vent was evaporat ed
in the rotary evaporator, yielding internediate (16) (HPLC. 88% P;
quantitativ used in next reaction step, wth r

purificati og‘ﬂ&/ Og@g@ianpl e A7 a) Preparation B(L’J%/EEO&“%%SOI

of ALl yl - (4-chl oro-5-fluoro-2-nitro-benzyl)-nethyl-amne (intermediate 17)
WO 2005/ 058913 PCTI EP2004/ 053501 -40 met hyl - 2- propen-1-am ne (1.1 equiv)
was added to a sol ution of 4-chloro-531 uoro-2- nitro- benzal dehyde (1 equiv)

in 1,2-dichl orm&.iwaea@?@bomh}nol)raﬁtﬁ(s Mosptop{1RabRR0 A5 1,1VMsetBARH and t he

obt ai ned sol at | I, erat NaBH( CAc) 3
(3 equiv) was 5*%37%%9%]'(%&9. ons ne%;%ant%%nnrgaﬁg‘}n rrgr fhy‘ﬁﬁthe reaction 5
m xture was YRE‘B&?““AF?@?‘“WF‘&"EG"'M with CH2Cl2, the |ayers were
separ at ed. The organl c Iayer was dried over MgSO™4, filtered and evaporat ed,

to afford ntﬁ&ﬂm @tm‘fﬁ Jf@tenn@attﬁr evﬁ%éﬁﬁlblﬁéﬂ 484 purified by ﬂ’rxsh column

2-[ (A lyl- rret3 I- mc:hyl,]r I'oro-4-fluorophenylamne (internediate
18) A sol uti orf °Y‘?’ W&t vative internediate (17) (1 equiv) in a
sol ution of H20 (120 to mM) and NHACl (5 equiv) at roomtenperature was
di ssol ved i n Takmpdigte (4w alkb prepdrddR followsdn powder (5 equiv) was slow y added

and the reacti ", | gt 105 C. The obtained
crude was urﬁ'?%%hlgéﬁefg)%&hﬁogJa%%as?g%mb%(yéﬁd sired product fractions
were colle edA%‘ﬁ%P“{PHQca%ﬁ“%Féﬁf‘ %17536'93 f°&°84°2n@2@ of
i nternedi ate (ct8im cationasy (Omobqsan@twewaddﬂdandthereachonm:xturewas stirred for 4
{ﬁ[[(N lyl _-gEEﬂw:lsaﬂ?banh ﬂmﬁs@'%&s&&ﬁmmw?%!iﬁge;mfreﬁbyth i ne (3
chl oro-pyrido I ate ri et hyl am ne
equi v) was ad %&[0% @ésﬂ(l) Gt on Bﬁg’%’gg?gﬂgg#oro p do[3 2- dlpyrimdine (1
equiv.) in acetonitrile (dried over A12C33) (9 rr1) HC] evol ved and the
reacti on m xt udgPremstipniofde@-[6v(3 Amikt plopylanfifb)peridb3,4d Jpytireidin-4- nt er nedi at e (18)
was added (1 Z,]aﬁﬂjd] -dhedo p&%@&dgﬁﬁeg&qﬁwlﬁ ure was stirred and
refl uxed f m%.g é@ggﬁ{‘) ooI dll;ls% eé)m @hn ;tngtﬂgner W\N& a slightly

S

yel | ow sol i d pr ecrp col l ected and

dried under hi uwa@ﬁ%ﬁﬁldt(‘bwm)dvaa@éﬂ@e rmmmmmeswg fogdded to the
not her | ayer dwdrsbatreom wmpdratire. mlsoldenpmﬂmmmdweﬁdvqmraﬁdmmeatl on, the

filtrate was c@RGRMpbRLEIRAutakSesital @il \PA BHERRVARLA pids), Relling | €d by
intermediate (15) (HPLC: 91% P; quantitative yield; used in next reaction step, without
20 further purification). '

¢) Preparation of 4-{2-[6-(3-Amino-propylamino)-pyrido[3,4-d]pyrimidin-4-
ylamino]-phenoxy} -butyric acid (intermediate 16)

) Intermediate (15) (0.00055 mol) was dissolved in tetrahydrofuran (16.00 ml). Water
(2.00 ml) was added. Lithium hydroxide.monohydrate (0.0055 mol) was added as a
solid. More lithium hydroxide.monohydrate was added until 2 basic pH was reached

25  (until then it was acidic because of CFsCOOH remainders). The reaction mixture was
stirred overnight at 65°C. The solvent was evaporated in the rotary evaporator,
yielding intermediate (16) (HPLC: 88% P; quantitative y1e1d, used in next reaction step,
without further purification).

30 Example A7
a) Preparation of Allyl-(4-chloro-5-fluoro-2-nitro-benzyl)-methyl-amine
(intermediate 17)



FIl ash chromat ography over silica gel (eluent Hexane/EtOAc 9/1). The desired
25 fractions were collected and the solvent was evaporated, to yield desired
product. Both fractions of desired product were collected, to yield 0.750 g
internediate (19). d) Preparation of

1V6- Al |yl - N- 2- [(aIIyI met hyl - am no) - met hyl ] - 5- cbl or o- 4- f uor o-

phenyl } - pyri do% pyr| nudi ne-4, 6-di am ne (internmedi ate 20) A solution of

i nt er nedi at Q\”/“is equiv) in 2-propenylamne (9.8 e(f GE)P O3 Weat ed
overnight in a sealed tube at 10D C, then the resulting solution was
concentrated and 3o dried under high vEcuum to obtain 0.487 g (115 % of a
sem solid that was WO 2005/ 058913 P P2004/ 053501 -41 redissolved in

CH2C122. Thfefmt& -9 Bropést &ﬂﬁéhﬁ'éqﬁfv edaaayautmhﬁbAZMm&a@mu%mentrat fed
again, to affor «?F‘Féé Y(%( 100 dlchporoe{h d(b@}rﬁl),(ch O}JgS&(ZPrega{atlon o]

4, 6- et hanedi yP
bl [1, 4, 6, 11] bmdﬂeé@n@faid&a;@ﬂmhetm@ﬂrﬁéfw@&qmatro%wmpm7 8,11, 12,13, 18

t 2(t;)ex ahédr 0- | RaBIXOAY); (3 eqti9)fbas adddéllhﬁ!ﬁ partom i(ehe ﬁdﬂnoxﬁpeﬂhd(i)lhﬁ@th%fredaﬁdz% r1 rzne‘gll7 at eI )
an R% e ARSEN ni
was sti rred an %h&%ﬁ%@ﬁ%ﬁ%’ours Qﬁﬁhbw&aqﬁyh%&rﬁ%ure was stirred
for 72 hours aetpm?‘% %%@ﬂ%’t”tﬁa@d&’ﬁi“,PYeFeMggQ‘bﬁl%@aq“ﬁe“ﬂ??@xtt?éﬁbéﬁ’munt of B
(20 10 % was inteddelihtedlit). t hen the resulting m xture was stirred and refl uxed

again for 6 hours. - Again extra B (20 % was added and the m xture was

refl uxed agai q,ve oncen b ed residue was
purified by Fln%? ro grap yyo've T%@Lg ?ro—(thiﬁlog %’ean I%:ut'al{lat e/ Hexane
1/1). The desi (nterm on were col | ect ed and the sol vent was evapor at ed,

to yield O. 025sg1uﬁ<ﬁ&fﬂi)nﬂ6dmatﬁambmedh'dl(mele(qﬁx&)makﬂutﬁnoﬂ—h(penat| on of the :
conpounds 1o Ex &iijah @Nﬂi eftberature was dissolved in Toluene (120 ml), then

7H, 19H 4, 6- et haned

den 0 enzox
triazacycl ope %%’3’8%1‘ gg%t‘ﬂog'} a‘%‘%anf%uliac&?w éﬁ"ﬁ& (corrpound 1) In
two separate eﬂwﬁﬁw@ﬁ%ﬂhe@meé@mewmﬂedbﬂmbw -8 (0. 00268 nol)
in THE (20 midsiradjsodactfadtiohs ware wdlledtBiDind e sOIWAD vasevhporated, té kifofddB gl ) wer e
slowy 20 si nyhepegkstig.added to a solution of internediate 2 (0.00103 nol)
in TIIF (20 rnl) and (2 m chilled at 0OC under an at nosphere of
nitrogen. The reaction mxture was stirred for 4 hours at roomtenperature,

poured out i nt® Peeparation of Grl(Ail-methybamia)gnetiylichdiorg-bnero-pheryllAfd after 1
hour, the m xt¢hiogo-pyRido[8,24dpyseidin-4-p1) ke (btempatiaciopi tate was filtered ol the

oy bonat ghaﬁfF%‘m" }“Wﬁg‘ ababdioR o A8 ot Uyl ”‘o?.f d25 5 il
ﬁﬁ Y1 ‘P“‘%ﬂ"f’%r@bedé’t’?r Aqiﬁg)a)r{gdﬂ)hﬁeﬁ“ and dri ed

sonicated in
in vacuo, reaction m1xture was puxged with N for 10 to 15 minutes. Intermediate (18) was added

(1.7 equiv.) and then the reactiomy mixture was stirred and refluxed for 5 hours. After
20  cooling to room temperature, a slightly yellow solid precipitated from the mixture. The
product was collected and dried under high vacuum, to yield desired product.
EtOAc was added to the mother layer and then a white solid precipitated. After
filtration, the filtrate was concentrated and the obtained concentrate was purified by
Flash chromatography over silica gel (eluent: Hexane/EtOAc 9/1). The desired
25  fractions were collected and the solvent was evaporated, to yield desired product.
Both fractions of desired product were collected, to yield 0.750 g intermediate (19).

d) Preparation of N°-Allyl-N*-§ 2-[(allyl-methyl-amino)-methyl]-5-chloro-4-fluoro-
phenyl}-pyrido[3,2-d]pyrimidine-4,6-diamine (intermediate 20)
A solution of intermediate (19) (1 equiv) in 2-propenylamine (9.8 equiv) was heated
overnight in a sealed tube at 100 °C, then the resulting solution was concentrated and
30  dried under high vacuum, to obtain 0.487 g (115 %) of a semi solid that was



yi el ding 0.16g (44% of conpound (1). Exanple 132 Preparation of

6,4-(nitril ometheno)pyrimdo[4,5-b][13,1,4, 6]

benzoxatri azacycl opent adeci ne, 17-chloro-7,8,9,10,11, 12,13, 19- oct ahydr o-
(conpound 2) 30 In two separate dropping f mels, a solution of ADDP
(0.00102 nol) in THE (2 m) and a solution of tributyl phosphine (0.00177
nol) in THE re slowy WO 2005/ 058913 PCT/ EP2 -42
sinultaneoug*émg%%% to a solution of internediate 6 ?gﬁéggéa%%%ol) in TI1F

(10 M) and DVF (1.4 m), and stirred at roomtenperature for 18 hours.
Then, a solution of ADDP (0.000340 no},) in THE (0.7 nmL) and a sol ution of
tri butyl phosphine (0.000592. nol) in THE (0.7 nL) were simultaneously added
at room t enpe nalissdieed firDCH,€143 Othe Solutibh @asthifiltred nd iR Jiithiec=e bopzeadradd t he

precipitate \A@gaié' 541951009 mirhddialdfdofr then with isopropanol and the
di et hyl ether, "a yﬁﬁed ?ﬁ(va\é}ﬁo,m{éﬁal ding 0. 124g (49% of conpound (2),

melting point >260C. Exanpl e B3 Preparation of

7H, 21H 4, 6- et haRsehaatiomiaf epeftianediyliddnepysmidhd55, 1, 4, 6, 10] benzoxa-

g )et raaz filcx[/gd 0?%]{i,@,d,ﬁ%éﬁ&&f?lé%im&&ﬁcm&m&aﬂs&}u%g@nEth)I?}iU-dlr o- (conpound
-[ bi s(di vyl enel - 3:.0xi de- enzotriazolium

hexaf | uoro phoggﬁg%%%kg§%gﬁ7@%}g¥#ﬂTﬁ%8§ 0057 nol ) was di ssolved in DMF (20

m) and sti rrdymixture ¢f gnigrmediaie,@0)-pnd Fraibbsis (alyshserond gengration (Q22aBM 0 nol ) was

di ssol ved in [O&Ck (miyivps sitrel anflireflinted for Khéurs, thed thy teadtioy Injxturddvapr opanani ne

(0.00114 nol) Jiast 89 Geurd RtirsonSinptdnSland Wliaxed dghat A3 baMlatho@VEF B @02 hours

period to ({1eJ|rst [ﬁé&{lo%T | ight-qgr ensl%le%n 15vx§ stirred

over ni ght r'&oTH le qorve s’("‘ﬁ\ﬁ—‘@r as é’@%@f & The

resi dye was puieaiiessr B (2014) yanadder and the srmueBasaefluagstagain gveaneht iftet onpound (3). -

Conpounds t hatcomestrafise the bbtainaiaesitue waputified by Blaghl chrolatography over silica

b1 [ 1. 4. 6. 10, LB pouat ol by, PRSIV Rackon e cleted and teotvent

obl of o 37~ 11 udtes SbgHc aa st s GEADH FiE Misgfis D~

-4, 6- et hanédi yl i denepyri m do[ 4, 5- b] pynnl o[ 2, 1- Conpound 7

11[ 1, 4, 6, 10, | ¥ brpaapebf hedapy@iddhexadeci n- 12(711) - one, 20-

chl oro-19-fl ugh@sfef; 10, 11, 123, 13, 14, 15, 17, 22-decahydro- -
4, 6- et banedi yl'i denepyri m do[ 4, 5- Conpound 8

b] [ 1, 4, 6, 10, 13Pizeaatiop ef (/4 tarb4 §-cthakdylakiepyrimidaP4, ¥ BILIB;1 ¢ ghenzbie-
chloro-17-fluo !Erﬁza%y&olpk&h&émql $7-ittord-3,020,1 QR4 18 MY hirol deoBéuay |y
4, 6-ct hanedi ylg, %ns%ﬁam%eldrgﬁfﬂg %ngal, 4 bo?ﬁﬁox?gtr%'tlﬁp%os%hine (0.00268 mol) in THF
(20 ml) and a solution of ADDP (0.00155 mol) in THF (20 ml) were slowly L
20 sifﬁultaneously added to a solution of intermediate 2 (0.00103 mol) in THF (20 1ml) and o
DMF (2 m) chilled at 0°C under an atmosphere of nitrogen. The reaction mixture was
stirred for 4 hours at room temperature, poured out into a 1N solution of aqueous
hydrochloric acid and after 1 hour, the mixture was diluted with DCM. The precipitate
was filtered off, the organic phase was pattitioned with a 10% aqueous solution ©f
25  potassium carbonate, dried (MgSOy4) and concentrated in vacuo. The solid residue was
sonicated in hot isopropanol, filtered off, washed with dry ether and dried in vacuo,
yielding 0.16g (44%) of compound (1).

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)
30 Intwo separate dropping funnels, a solution of ADDP (0.00102 mol) in THF (2 1ml) and
a solution of tributylphosphine (0.00177 mol) in THF (2 ml) were slowly



b][1,4,6,9, 12] benzopent aazacycl opent adeci n- 1l -one, 17-chl oro-
16-fluoro-7,8,9,10,12, 13, 14, 19- oct ahydr o- 13- net hyl -

4, 6- et hanedi yl i denepyri m do[ 4, 5- Conpound 10

b][1, 4, 6, 10, 13] benzopent aazacycl obexadeci n-12(711) - one, 18-

cbl oro-17-fluoro-8,9, 10, 11, 13, 14, 15, 20- oct ahydro- 13- (2 WD 2005/058913

PCT/ EP2004/ Q535 -43 4, 6- ethanedlyl|denepyr|n1do[4

b][1, 4,6, 10vwgfgéﬁﬁ%ﬁentaazacyclooctadeC|n 15( 16H) - on%CTégﬂﬁﬂﬂggl

brono-7, 8,9, 10, 11, 12, 13, 14, 17, 22- decahydr o- 4, 6- et hanedi yl i denepyri m do[ 4, 5-
Conpound 12 b][1,4, 6 10, 14]benzopent_giacyclooctadecin-lG(?FD-one, 20-
chloro-8,9, 10, 11, 12, 13, 14, 15, 17, 22- decafiydr o-

ﬁ] Flez1 bgnigl {I dnﬂﬁﬂﬁeoﬂﬁr m&de{hﬂn &‘mt&ﬂi@ﬂiﬁé‘@g) ob&fl mol) in TI—IF(IOml

azacycl ononadeci n- ne oro -
8,9, 10, 11, 12, 1%‘9%@%@?”2%% ap‘ ro““z? ﬁ%g%a%gﬂ’ﬁ s°§ ol mi do[ 4, 5-
Conpound 14 b%?@Pﬁ“@mﬁﬁnPQPﬁgﬂ%@ﬁ a%b%%@@m&@@ﬁ%&ﬂﬂﬁﬁ@. 9&@%% one, 20-
chloro-7,8, 9, ]ﬁollﬁm(dﬁmWW&Zﬂﬁﬂmﬁl@WMmEn tuMoHl&m&r'EHd on of
7H, 2111- 6, 4: ]fxﬁr}e] [/
trlazacyclo%ep adecl ﬂé %%éizﬂgﬁ£ E ?g&%%hﬁz%%%%ﬁgqgﬁ¥an} Ftonpound 4)
1- [bls(dlnethfF gﬁ?* WﬁW& 1 5&%@ %i hexaf | uor o-
phosphat e( 1-) @mmmgocammmpg@omGGQBS mol ) was dissolved in DVP (40 nl) and
stirred at 5 roomtenperature. Internediate (16) (0.00055 nol) was dissol ved

in DW (20 m) and N-ethyl-N(1-nethylethyl)-2-propanam ne (0.0033 nol) was
added. This sofdnbepsWas added slowy over a 2 hours period to the fast

solution. The ti.on t, at _room
t enper at ur e. Tt#ée%g% @@ﬁ%%%%m ?"é gof §-b®'{\f§ q%@fﬁ%und (4). 10
Conpounds t hat teferagelehmiaderinl2tdHomas, 9, 19114 biyhexalpdro- (compound 3
S] El (nitrr |1o]rTEI-tb%(tﬁh@Mﬂamﬂmmldﬁe]-SQﬁma%zBﬁluohum bexafluoro- I
1,6, 10,13 r9-17-

Lo 5 20 AR el it s
64 (it 11 | orBPHERBFRYRT IHerBpomell o {0 p1s mpthvae ciealyp i P g mb an
111, 6, 10, 13] b¥atkytetirstdefyDohemnanimne(0.00114 mpl) araddeip This sedutign 19-

| uor o- 8, 9, 10, vkak addea sldwly béer A3 hdufs péiledie die fystsolntion. The light-green solution

15  was stirred overnight at room temperature. The solvent (DMF) was evaporated. The
residue was purified by flash column chromatography, yielding compound (3).
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Compounds that are prepared according to Example B3
4,6-ethanediylidenepyrimido[4,5- Compound 6
b][1,4,6,10 13]benzopenwazacyclohexadecm-12(7H)-one 18-
chloro-17-fluoro-8,9,10,11,13,14,15,20-octahydro-

-4 ,6-ethanediylidenepyrimido[4,5-b]pyrrolo[2,1- Compound 7
1][1,4,6,10,13Jbenzopentaazacyclohexadecin~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][1,4,6,10,13Tbenzopentaazacyclohexadecin-12(7H)-one, 18-
chloro-17-fluoro-8,9,10,11,13,14,15,20-octahydro-14-methyl-
4,6-cthanediylidene-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
b][1,4,6,10,13Jbenzopentaazacyclohexadecin-12(7H)-one, 18-
chloro-17-fluoro-8,9,10,11,13,14,15,20-octahydro-13-(2-
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Internmediate (21) (1 equiv) was dissolved in a nethanol /di oxane m xture
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catalyst Pt/C (0.3 equiv) was added and the reaction_m xture

ulting m xture was
concentrated to
%40 afford 0.029

g (60 % of puWM%WW@Qé@éﬁ@lsts‘gfémm%mmsmo1
1-[bis(dimethylamino)methylene]-3-oxide-1H-benzotriazolium, hexafluoro-

phosphate(1-) [94790-37-1] (0.00165 mol) was dissolved in DMF (40 ml) and stirred at
room temperature. Intermediate (16) (0.00055 mol) was dissolved in DMF (20 ml) and ‘
N-ethyl-N-(1-methylethyl)-2-propanamine (0.0033 mol) was added. This solution was v
added slowly over a 2 hours period to the first solution. The light-green solution was
stirred overnight at room temperature. The solvent (DMF) was evaporated, yielding

10

compound (4).

Compounds that are prepared according to Example B4

6,4-(nitrilometheno)pyrimido[4,5-
b][1,6,10,13]benzotetraazacyclohexadecin-12(7H)-one, 18-chloro-17-
fluoro-8,9,10,11,13,14,15,20-0ctahydro-

Compound 15

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

Compound 16

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

Compound 17




-45- Conpound identification The conpounds were identified by LCIM using a

gradient eluti

on system on a

reversed phase HPLC. The conpounds are

identified by their specific retention time 5 and their protonated
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i on MA+peak. The HPLC gradi ent was supplied by a Waters Alli ance
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b][1,6,10,14]benzotetraazacyclononadecin-16(17H)-one, 21-chloro-
8,9,10,11,12,13,14,15,18,23-decahydro-

B&fhota B /

\. Brown et

6,4-(nitrilometheno)pyrimido[4,5-
b}[1,6,10,13]benzotetraazacyclooctadecin-15(16H)-one, 20-chloro-

Compound 23

7,8,9,10,11,12,13,14,17,22-decahydro-

All other compounds can be prepared according to these procedures with the remark
that the cpds-with Y being C;.5 alkyl and X%/X' NH are cyclized under ring closing
metathesis conditions using second generation Grubbs catalysts of the dienes (see

example B5 hereinafter)

Example B5
Preparation of 4,6-ethanediylidenepyrimido[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).



WD 2005/ 058913 PCT/ EP2004/ 053501 -46 in Hi gh Throughput Screening (1997),
p.317-328. Editor(s): Devlin, John P. Publisher.- Dekker, New York, N. Y.
In the Flash Plate EGFR ki nase reaction assay, a kinase substrate consisting
of 5 biotinylated poly(L-glutam c acid-L-tyrosine) (poly(Gl)biotin), is
incubated with the aforenmentioned protein in the presence of (33P)

radi ol abel e A P) phosporylation of the substr equent |y
measur ed asall0 5'Eosséﬁergy emtted using a streptavidi nl-gé IJZ 04@%E[fash Pl ate
(Perki nEl mer Life Sciences) by trapping and quantifying the bi nding of the
biotin tagged and radi ol abel ed substr%:e 10 Detail ed description The EG-R
| dnase reaction is perfornmed at 30C f 60 mnutes in a 96-well mcrotiter
Fl ashPl ate (PerldnEl ner Life Sciences). For each of the tested conmpounds a
full dose r onse.d 4tl to 1.10-10M has been performed. | RRESSA(r) and
Tarceva’m (e re used as reference conpounds. The 100 1
reaction vol UFhecemeunss were slentified iy LGMS yfing 2 gradienpelgtionsystemyong C12, 100pM Na3VO4,
5.0 M unl abelre@s&lighaskHALOT The mﬁp@ﬂ&%ﬁ&bﬁnﬁabaﬂpﬁsp&]ﬁb&am@nﬁﬁe Vg/ wel |

pol y(G)blpt'aadﬁm rortatedIndeHIR 166 NIAS eak IRHERIPRL Wold $n is stopped
DY st Tt DG Lt O AL a”%%" f@ﬂg%“?ﬁ?ﬂ %ﬁ%ﬁet SpWZBB ot
was

wash/ st op budehlmnmsSphtidewate@%mtomﬂq argn (PDAD detezetornand a S¥atgghosphor yl at ed
(33P)  Pol y( GliicfoimidsiZAy rikas spediomeret wa af Blediokprey 1@%59&41%9 bperatddiin &

mcrotiterpl gggni%&‘ﬁgﬁv@ on&Q&b”k&ferseﬁ%aJ Bipt 8 Sl ?xﬁéd&dt?&‘r filter

t echnol ogiq iNase T eactton 4ass I nase subsirate. consisting of
pol y(L- gl 4 arfiemays ¢1§ column (3 jmy4.q % mﬂlﬂl flow ratg of Lo U TRIEP ¢ he

af orenent i onedobﬂcphwsﬁnqbdephasWGéMamino@WeaW%h@mwd ATP. (33P)

E’hosgbryl at Qﬂob Jl?aic‘ewﬂﬁﬂiléaﬁoBﬂd aswbﬁlema 4 <SWpisyed B Gurtd radlélgact[)le;nt%/ |
ound on a g r 5%!3 aile
description I r?tgglelo?&tt%lgg‘?%?asgggf]e‘g?o gZ{Qgé? %Td mnutes in a

96-wel | m cr‘B‘P‘i“?é Bifor 1 migypte s0d mf%‘@thtlggf’e"d ?fdr?p‘B‘&W%Aa full dose
response 15 lﬁnﬂdonmlﬂmeldﬂonnm been performed. | RESSA(r) and TarcevOm

(eriotinib) vaisgad aﬁdve?e%c TR 1600 i THig3 dyell §861f 0N Vol ume
aimi PEC20000 LS f o i by M sy B D R ol 5 OF D
pol y(GT) and 74140 ene’buhzer gas. Cone voltage whs 10 V for positive

1onzatlon mode and 20 V for negative ionization mode. Data acquisition was performed
20  with a Waters-Micromass MassLynx-Openlynx data system.

Table : retention time (RT in minutes) and molecular weight as the MH™

iCompound

No. Rt MH+
9 6.57 416

5 8.78 387

7 6.87 456
11 544 470
14 542 426
Int.20 8.62 413
Int.21 8.06 387
3 6.08 379
4 5.17 379

25  C. Phammacological 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.




dormain/well. The reaction is stopped by adding 51 of a 3% phosphoric acid
solution. 10 0 of the 10 reaction mxture is then spotted onto a Filtermat
Afilter (Wallac) and washed 3 tinmes for 5 min. in 75 mM phosphoric acid
and 1 tine for 5 nrh in nmethaaol prior to drying and quantification on the
Typhoon (Amersham using a LE phosphorage storage screen. 15 Exanple C 2:
Serum starved | feration assay on the ovarian carci cells The
ovarian car g‘.”ﬂ%‘f?&“&%‘m line (SKOV3) was used in an epil;(}gfmrir’ﬁq%“ls r?g)b\}vth fact or
stinmulated cell proliferation assay, to assess the inhibitory effect of the
conpounds on EGF in whole cells. 20 hi,,a first step the SKOV3 cells were
I ncubated for 24 hours in the presence'48T 10% FCS serumIn the second step
the cells wer ejifmiah uﬁ/pj@%@gggp{}g}gggd@ ERoip: DO, RMtn PN @ serumfree
2%1 ¢nd s

condition (37 2% (Vv ubsequently stinmulated for 72 hours
with EG- at a ﬁbﬁ% ”@%ncééﬁé}fvﬁ n"of 100 ng/m . The effect of the conpounds

on the EGF stinulation was finally assessed in a standard MIT cell
viabil ity assak thelasiPiete EGFR Rinksn geattidh bsayps kivasel absttaleeomistiip®fval ues of the
conpounds ag cofiglnfieh Yol okl S-L WositBRpAY @ATiAEY Mndieatiivg MENT ] OnE
ki nase assays. f7 u - v a.v.‘\_%— C |?3y¥m 1Y tngggam 7/ 10 147 O :Q
NO &> 2 2 gaforementioned protetn iy the prgsegoept 4 'hg ragh I §5BP1%PeFIRP2004/ 053501
-48 i L w r aofthesulitrite iy subsequeyitly measured asdight egprizy-emyttedchsi@y ystreppavidi®l C 7 r: N M
Ny ,C WM C coated BashPlaiXPerkinElmer Life Sciences) by trapping and quantifying the binding

of the biotin tagged and radiolabeled substrate.

10
_ Detailed description
* The EGFR kinase reaction is performed at 30°C for 60 minutes in 2 96-well microtiter
FlashPlate (PerkinFlmer Life Sciences). For each of the tested compounds a full dose
response 1.10°M to 1.107"°M has been performed. IRESSA® and Tarceva™ (erlotinib)
15  were used as reference compounds. The 100 pl reaction volume contains 54.5 mM
TrisHC1 pH 8.0, 10 mM MgCl,, 100pM Na3VOq , 5.0 pM unlabeled ATP, 1mM 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
20 with 200 pl wash/stop buffer (PBS + 100 mM EDTA). After 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 (30 ‘sec/well) in a microtiterplate scintillation
counter.

25  In the glass-fiber filter technology EGFR kinase reaction assay, a kinase substrate
consisting of poly(L-glutamic acid-L-tyrosine) (poly(GT)), is incubated with the
aforementioned protein in the presence of (**P) radiolabeled ATP. (**P) Phosporylation
of the substrate is subsequently measured as radioactivity bound on a glassfiber-filter.



Vipy Ci y18.36.234835.8 628.46.0 D Conposition exanples The
follow ng formul ati ons exenplify typical pharmaceutical conpositions
suitable for systemic admnistration to animal and human subjects in
accordance with the present invention. 5 "Active ingredient” (A l.) as used
t hroughout these exanples relates to a conpound of frnmula (I), (I ) or a

phar maceut i gal ept abl e addition salt thereof. “’éﬂf‘}l}’g ks f| | m coat ed
tabl ets Prg%azwaét?sg% of tablet core A mxture of Al OOQS) flact ose (570

g) and starch (200 g) was m xed well and | mthereafter hum dified with a
sol ution of sodium dodecyl sulfate (5 ) and pol yvinyl- pyrrolidone (10 Q)
I n about 200 mM of water. The wet po m xture was sieved, dried and

si eved agai n.Defdlieideichiption Wwas added mi crocryst alline cellulose (100 g) and

hydr ogenat ed’[‘ﬁ@ﬁ@h@ﬂﬁzﬁe%aﬁé erfbhmed BP500R | GmitRSs il SRUcepe! | and conpressed

into tablets ablets risin the active
i ngr edi ent . Ptgrgl;"fSacg% ?ﬁ??d&ﬂmwm‘ﬁéf‘ﬁwg?éﬁpﬂﬁ%&égﬁwﬁ% in

denat ur at ed ecfl\hhﬁsuenm@md) IRESSAR andiFargvpdb@rletinity oterstiisod asxkfersndey| cel | ul ose
(5 9) in Gi2Gbs c{lﬂcﬁol‘ﬁﬁis);xlrema@v&\ﬂ&ro@nﬁi@i@nﬂ@@ﬁ ¢ {dibt M) and

1, 2, 3- propan LB t ]ma | ten and
d| ssol ved mﬁgﬁﬁnﬁ%oq;lo%c{?h Sﬁ’%& L@%ﬂ%% 0 u Ion V\B.qg added to the
former and t r éﬁ’é%%te(ZSg)

pol yvi nyl - pyrdomdin/elhe (5 g) and concentrated color suspension (30 m) and

t[])'? Wholtle WatSmEI GﬂQ dbyT é@hicﬁTaB%% hoffe biid o 1gl(l)3 o fhe Pt2884} 822501

obt al ne xture .8

220" G i N pakton aets 1 ﬁ%"g‘?‘ﬁ"oaﬁﬁﬁe S Z&Q“g“g?“%? spnig g0 O P 1

5 81 4 X~62~ \for|\§nan.1m SqnM phosphoric acld and 1 time for 5 min, in methan.ol prior to drying
and quantification on the Typhoon (Amersham) using a LE phosphor-age storage
screen.

15  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 thhe compounds on
EGF in whole cells.
20 Inafirst step the SKOV3 cells were incubated for 24 hours in the pressence of 10% FCS
serum. In the second step the cells were incubated with the compoundis to be tested in a
serum free condition (37 °C and 5% (v/v) CO,) and subsequently stirnulated for 72 St
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 viaboility assay.

The following table provides the pIC50 values of the compounds according to the
invention, obtained using the above mentioned kinase assays.
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Rr"~V N2 W8 1 ?: s the Noxide forns, the pharmaceutically acceptable
addition salts and the stereo chem caIIy I soneric forns thereof, wherein
al -a2=a3-a4 represents a divalent radical selected from N CH=CH CA,
NCH=N-CFI or CHCH NCH 10 Z represents O, NHor S; Y represents

- C3-gal kyl -, -C3Aal kenyl -, -G sal kyl -oxy- Cl-sal kyl -

-G sal kyl -NR13-C -sal kyl -, -Ci -sal kyl -NR14-CO Ci - sal Kk

_CL. sal ky1- Y9 MPSS8%S - sal kyl -, -C salkyl-CO NH-, -Os FW’FZ"M@S@J‘
-WNHCl -6allryl-, -NHCOd - calkyl-, -Wd -7al kyl - 15 -d _7al kyl - CO-,

Cl-val kyl -COCl-saI kyl; X1 represents a direct bond, 0, -0 C1l2al kyl - CO,
-CO Chalky]-, NRIr -NR11-Cl 2alkyl-,*&"RICW, NRICCOG -2allryl-,

-O- N=CH or Claal kyl; [X2 fepresgnts g diregt gond, -0, |{-O Cjaal kyl -, CO,
-CO Crual kyl -, NR12, \I(F%Z (SR %-: NRI a- £O-8 Nelﬁ & 24l kyl -

FTet 20- Cl aal kyl -, -0-Ne g@r = 2 @isal kyl Ié rl@p ndssHydr ogen, cyan,
hal o, hydroxy, fornyl,|C% §k ,.-q.;(%é al kyl t, d,CI Eszg‘ ﬁ-;’subst ituted with
hal o, C, 4al kyl substit i t & |'ei whPpne D1l whereg Pés s bb@ grf nore
substituents sel ected fP Ehyd 0@ @i hal of 7§ Eﬁ% et Seftis hydrogen,
cyano, hal o, hydroxy, hy@ ¢gyBa gyﬁ Het | b-Ear|Rofsy ! ,g =

Cl4al kyl oxycar bonyl -, C1 I'[?yl?‘jt':aL nyl{-, ani noﬂar'ﬁo | 4, ®mmono- O

di (d . 4al kyl ) am nocar bpnyl 4, Setl  far nyl, CLSallkyl® | c24alkynyl-, C
cycloal kyl -, G acycl oal kylloxys , | @lZml|koxy- A4‘S, A4 - oxysg, |dl hydr oxybor ane,
Cl4l koxy- substituted Wwth{halo, [VWWO 210 051 M?Bﬁ g/ ER2004/ 053501 -50
Cl4dal kyl substituted wth-one—or wherd poss b thwa™or L nBre Isubsti tuent s

selected from halo, hydroxy or NR SR6, Cl4a| kyI carbonyl - wherein said

Cl aal kyl is o&@@ﬂaﬂmmétuted with one or where possible two or nore
substituents skt etibwitig formahtivyslexgilifptypidal Phasi@ickiytical @uryipdsitior’s @yitable &t S hydr ogen!
A sal kyl, cya t&&c&xﬁﬁéﬂ%ﬁ&qtﬁ%ﬁh'aﬁ&ﬁﬁﬂn%}e&ﬁ%%n&%ﬁm Qeﬁg i tuenis

sel ected from, altlo C 4al kyl oxy-, am no-, Tono-or Ct aa ani no-,
Cl4a| kyl - sulfd?ﬁ??- or phenyl; R represents hydrogen, hydroxy, Ar 3- oxy,
- C1- 4al Ky| oRgtive ingredight” (A )36 sed throughout these examples relates to a compound of
formula (I}, (XXXI) or a pharmaceutically acceptable addition salt thereof.

Exam ple D.1 : film-coated tablets

A mixture of A.I. (100 g), lactose (570 g) and starch (200 g) was mixed well and

10 thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl-
pyrrolidone (10 g) in about 200 mi of water. The wet powder mixture was s1eved, dned
and sieved again. Then there was added microcrystalline cellulose (100 g) and -
hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into
tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient.

15 Coating
To a solution of methyl cellulose (10 g) in denaturated ethanol (75 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 mi). Polyethylene glycol (10 g) was molten and dissolved in
dichloromethane (75 mi). The latter solution was added to the former and then there were

20  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.



10 Cz4al kenyl oxy- optionally substituted wth Het12 or e represents

Cl4al kyl oxy substituted with one or where possible two or nore substituents

sel ected from Cl4al kyl oxy-, hydroxy, halo, Het2-, -NR7Rs, -carbonyl- NROR1O

or Hell-carbonyl-; R5 and e are each independently sel ected from hydrogen or

Cl4dal kyl ; R7 and Rs are each independently selected from hydrogen, Cl4al kyl,

Hers, 15 a nyl -, nono- or di (C aal kyl)-am hydr oxy- Cl. 4

| kyl - Ctgéllh %)8&1?/' Cl - Oal kyl -, hydroxycarbonyl -C awﬁ&ﬂgga}cl oal kyl ,

Het9 "car bonyl - CI aal kyl -, Het 10- car bonyl -, pol yhydr oxy- d aal kyl -

Het 11- A aal kyl - or Are-Ctaal kyl - _‘@nd R70 are each i ndependent |y

sel ected from hydrogen, Cl4aikyl, C cyCloal kyl, 20 Het4, hydroxy-Ctaalkyl -

Cl aal kyl oxyC galdgy! - or pol yhydroxy-C aal kyl -; Rtt represents hydrogen,

Cldal kyl, Hetb5, Het6-Claal kyl -, C24al kenyl carbonyl - optionally substituted

w th Het 7- Cl4al kyl am nocar bci |ty C, Aal kenyl sul fonyl -

d aal kyl oxyCt éal&ﬁ?mw B‘ﬁ’h onal Iy supstituted with one or where

possible two or nore substl tuents e Oi)ﬁ] hydr ogen, hydroxy, am no or
&

A aal kyl ol cy--; 25 R12 representg“hydroge al kyl, Ctaal kyl oxy-carbonyl -
Het 17, Hetts-C aal kyl - C2aal kenyl car bon }\\Np)gtl onal |y substituted with

Het 19- C aal kyl ar ni nocar bonyl -,/ C24al ke pyl , Claal kyl oxyCl4al | ryl -

or phenyl optionally substituted with ofhe or wher e possi ble two or nore
substituents sel ected from hygr gge‘g, hygds oxy, am no or C aal kyl oxy-; 30 R13
represents hydrogen, Caal kyl, M- Cldal kyl - or phenyl optionally
substituted with one or V\:hel’§4 |b| et oF nore substituents selected
from hydrogen, hydroxy, am no g éxy-;pRl4 and R15 are each

i ndependent |y sel ected from hydrogén, (ﬁnal kyl, Het15-C:aal kyl - or

Ct aal kyl oxyCl4al ; m,..“.fi.,. gently selected from
hydr ogen, C14g%1\}( deforélgfﬁé? %th ogﬁ%%ﬁal kyl -; WD 2005/ 058913
PCT/ EP2004/ 05:‘%@{"&“”5 yl‘-?@’tmm%grﬂ’rsﬁ?@?ﬁg l’?1et erocycl e sel ected from

pi peridinyl, norpholinyl, piperazinyl, fmanyl, pyrazolyl, dioxol.anyl,

thi azol yl, oxazskyla rejareéeﬁtazmbalént m&iﬁ@!ﬁ&@hﬁme—OHé@ﬁ-&HQﬂ-y:}IFNmi di nyl or
pyrroli drryl WRERRICH=RE is optionally substituted wth one or where
possi bl e tvvo nor e t| tuent s selected fromam no, 5 Cl4al kyl,

hydr oxy- C, ¥ al%ffp“’se”pﬁfz "Shhenyl - O sal kyl -,  Claal kyl oxy- O aal kyl - mono- or

di (Cl4al kyl ) arfiresesersy -Castlloi-€ el -C;-salkﬂe‘lxiﬁ@ﬁwbsent s a heterocycle
sel ected from nosqimyi-NEP-C, pikyES-8ZaRYIINR ' HBCPaT isdikydy | , pynol i di nyl,
t hi onor phol i nyl .. zﬁﬂyf %Wd-cm%ﬁ-ei- mﬁl@ﬁ @O"lﬁi z is optionally
-Cy.alkyl-NH-CO-, -CO-NH-C ¢alkyl-, -NH-CO-C,.salkyl-, -CO-Cy- 7a]ky1-
15 -G 7311(}’1—00- CH;alkyl-CO-Cl.(,a]kyl
X! represents a direct bond, O, -O-Cyzalkyl-, CO, -CO- Cy.zalkyl-, NRY,
NR!'-Cyalkyl-, NR'6-CO-, NR6-CO-C salkyl-, -O-N=CH- or Czalkyl;
X? represents a direct bond, O, -O-Cyalkyl-, CO, -CO- Calkyl-, NR?,
J NR™-C salkyl-, NR-CO-, NR""-CO-C; salkyl-, Het?-C.salkyl-, -O-N=CH- or
20 Cyzalkyl; '
R! represents hydrogen, cyano, halo, hydroxy, formyl, C, salkoxy-, Cyalkyl-,
Ci-¢alkoxy- substituted with halo,
C14alkyl substituted with one or where possible two or more substituents selected
from hydroxy or halo;
25 R represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het'®-carbonyl-,
Ciualkyloxycarbonyl-, C;4alkylcarbonyl-, aminocarbonyl-, mono-or
di(C; salkyl)aminocarbonyl-, Het', formyl, C;.salkyl-, C, ¢alkynyl-, Cs¢cycloalkyl-,
Cs.cycloalkyloxy-, Ciealkoxy-, Ar’, Ar'-oxy-, dihydroxyborane :
C1¢alkoxy- substituted with halo,



substituted with one or where possible two or nore substituents sel ected
from 10 hydroxy, halo, am no, Cl4al kyl -, hydroxy-Cl4al k yl -,

Cl4al kyl - oxy- Cl4al kyl -, hydroxy- Cl4al kyl - oxy- Cl4al kyl -, nono- or

di (Cl4al kyl )am no-, nono- or di (Cl4al kyl)am no- Cl4al kyl -, am nod 4al kyl -
mono- or di (Cl4al kyl )ammo- sul fonyl -, am nosul fonyl-; Het3, Het and Hets
each i ndependentl represent a heterocycle selected from 15 nprpholinyl,

pi per amvl , | éq , furanyl, pyrazolyl, dioxolanyl CT{E}W‘%QQ’%?A

oxazol yl , |n1dazolyl |soxazolyl, oxadiazolyl pyridi nyl or pyrrolldlnyl
wherein said Het3, Het or Hets is optionally substituted with one or where
possi ble two or m)re substituents set¥cted from hydr oxy-, am no-,

5 (14 o AL et Bl
WO PENRE :

het er ocycl e sel ect or piperidinyl wherein said
heterocycle is &p&ﬂbhmwl-wﬂsmlsﬂéﬁe@mli@hmﬂv@bSWMmthpM| ble two or nore

substituents sel ecivhae pdsbie fwbbambivlsubshivatwelbddl el hydrbscor oxy - Cl4al kyl -

Cl4al kyl oxyCl4al ky} gﬁ({,lp& yhydr oxy-C, 4al kyl -; 25 Het6 and Het7 each

[ ndependent ly 3repre en het er ocycl e sel ected from norphol i nyl,

pyrrolidi nyl , RpFRsesfes iPeetof- gk YR 5 F*‘%P@F‘Htegmﬂamﬁé‘fﬂmand Hee are
optionally subssubstlmmewﬂﬁooﬂalooﬁlmpw- pmme-l,htbm-ttrvw or nore substituents
sel ected from Fjaﬂ(ylbm,g?,cq CaTiGA- Qo Jor ey roxy Cl4al kyl -
Cl4al kyloxyC, al K or .Po dro Y C14 %\/ and Het 10 each

i ndependent | y r XS seié%dr e'%’/ug‘%/ 1Rele c?’%’ aikg{?x*’r d;g%ya nyl pi peridi nyl,
nor phol i nyP, ~ pi Serdlkenylguy- onsignally sibit a?ﬂﬂ represnts Cokalliyloxpx azol y| |

i m dazol yl, i somﬁﬁm&mtbmdrwk@épdsslblpwolodmaybubﬂituqmsﬂateﬂ&bmyl wherein said -

He? or Het 10 |19é§ﬂ54 }deoxflﬁb@tﬂ&ﬂLﬁﬂm@lMoﬁ)}ﬂm@%@m%ohﬂ-C14a| kyl - or.

am no- Cl4al ky e sent et.erocycl | ected fromindolyl or
@E%‘%ﬁ% %%& % §’s“ ls 2 heterocycle

WD 2005/ 05891

sel ected fronRnadpl eppwymd@mqs@}yézmﬂorqohyﬁr@gqnoﬁhwm eyrrolidinyl,
t hi onor phaki nyl anﬁnodufohylamho-w(@mﬂkﬂ)aandndsmcnyulgrdmm-CQamylLy subst it ut ed

1D one o WherG JERN AN hod IS B BhagS om0y
hydr oxy- G 4al ky|® Ei‘“aﬂ(ill('jl!{j)’fw'car oP lilﬁtfyarag(é Qﬁkﬁaﬁﬁﬂb’ 5ryrmno- or
di (G aal kyl ) am Cialvky| -; Het 13 represent a heterocycle selected from

pyrrolidinyl manaRBefammmﬂemmﬁdnhhﬁgeﬁ,mecmympnal |y
substitutef W t ROy aRfey UG- RQ SablyRheFic L1 Yr pSTyBroxy-Crialiy)-;
R represents hydrogen, C;alkyl, Het’, Het®-C; 4alkyl-, C, 4alkenylcarbonyl-
optionally substituted with Het’-C;4alkylaminocarbonyl-, C, salkenylsulfonyl-, -
Ci4alkyloxyCi4alkyl- or phenyl optionally substituted with one or where possibde
two or more substituents selected from hydrogen, hydroxy, amino or C;4alkyloxy-;
25 R represents hydrogen, Cyalkyl, C;4alkyl-oxy-carbonyl-, Het', Het'*-Cy qalkyl-,
Csalkenylcarbonyl- optionally substituted with Het19-014alkyla1ninocarbonyl-,
C,.4alkenylsulfonyl-, C;4alkyloxyCisalkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy~,
amino or Cjsalkyloxy-;
30 R" represents hydrogen, C;alkyl, Het", Het'*-Cy4alkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or Cj4altkyloxy-;
R and RY are each independently selected from hydrogen, C;alkyl, Het'*-C;salkyll-
or Cy4alkyloxyCy.salkyl-;
35  R!®and R" are each independently selected from hydrogen, C; salkyl, Het*!-Cy4alkyl-

or C14alkyloxy01 4a1ky1-;



substituents selected fromGC .eallcyl, C3-6cycloal kyl, hydroxy-C aalkyl-, 10
Cl. 4al kyl oxyCr - aal kyl or pol yhydroxy-C aal kyl -; Het14 represent a

het er ocycl e sel ected from norpholinyl, pyrrolidinyl, piperazinyl or .

pi peridinyl wherein said heterocycle is optionally substituted with one or
where possible two or nore substituents sel ected from Chal ky],

C34cycl oal kyl 2003?6 oxy- Cr4al kyl -, Cr4al kyl oxyCl Aal ky}cfp2004/053501

pol yhydroxy -; 15 Het 15 and Het 21 each i ndependently represent a
het erocycl e sel ect ed from nmorpholinyl, pyrrolidinyl, piperazinyl or

pi peridinyl wherein said Hetl1l5 or Het2 are optlonally substituted wth one
or where possible two or nore substituents selected from G - 4al kyl,

G - 6|c|yc| oal kyIHetlhgpﬁd’saﬂUswlﬁeroéﬁlelﬁMb]cﬁedfﬁﬁrﬂf;kgtmowﬂbwﬁl;pz&mﬂﬁylpoI Khlydr oi<y-
Clal Iryl-; 20 B o5 Bigkol @yl BlaZ5AC fyl%ehesfyﬁ oto@ morphol inyl,
TR AICE xS malio o e MG AREE
sel ect ed from Clavith kyelor whige nogsible fwoms mote S@W@ﬁd@}@l’@m@m@ct ed from
pyrrolidinyd or mmnﬁydwq\ﬁmplpﬂﬁg pﬁgnyll(e_gﬂypcycl e is optionally
substituted with stituents sel ected
fromG 4al cyl Co&ﬁ(gp({:xyoéf%f Qn%ﬁ] é’p QCW@R% gm{]ﬁéﬁa yl oxyd aal kyl or
pol yhydr oxy- o%eﬁummwtem%m&ﬁwemh%wﬁeﬁaﬂmw present a

heterocycl e sel epyredidinylpthiomprphélinyliongithianylwhereiplsaid Haty is optiphgligr azi nyl or
pi peridinyl wher %ﬁ%ﬁﬁ@dﬁtﬂﬁ%%&vﬁﬂmﬁﬂé&o@xﬁﬁ‘or@ﬁi:&hﬁﬂﬁtk&e)’ecte@ﬂ&ﬁt ituted with

one or Wnere possi bl e t afkylséy%g Cﬁel fraﬁqry? 30 d . aal kyl,
c3. 6¢cycl oalkyl Sg’wo g‘r‘%@
pol yhydr oxy- C1. 4&ydgAy -20 eﬂhésem%orah(ﬁe@&mm en%cect ed from

pyrrolidinyl, 2- m(clrmkyl)imﬁm#cuqmyp&mmmmalkyl- wnpedr &i(Cingtkylamingy r azol i di nyl
wherein said het giRaych@nbsieli onal |y substituted with one or wher e

possi bl e two re stl nt s oS | ecte out O 4I
C3. 4cycl oal ky?ﬁetnﬁ raé‘g %\ % e‘ﬁ?ﬁ’g F‘%‘?S’/ eﬁi}‘f‘
pol yhydr oxy3 G aa|m<>mhohnyhnmew @memyegfmnsﬂa@mm jazolyl, 53 Ar' | Ar,

Ara, Ard and Ar5 ogaocll, imidesiginiedaiolyy, ok aglopytidipylenysmolidiyl ahd@tih y subst i t ut ed

w th cyano, G 4aldgy h&uhfe@eyﬁeﬁl s;%eéuwdbm 'oﬁ Miers pBfibRGFYS,T ONY! ami no-,
hydr oxy- G 4al kyl , Qsu yl oxy or Cl4al kyl. 5 2.
A conpound accor d‘? g ﬁ’ft%ﬁe%idmhﬁ/y%" a"%mr 1‘@?’ snts NH;, Y represents
-C3-9al kyl -, -C2 @wﬂmﬂvl—cuaﬂcn} a@mpwgfpnybwpon@f msl&ci«ylkyl)ammosulfonyl or
-G - 5al kyl 20NRL3- Ghaldylkyl-; - Cl sal kyl - NR14- CO- G - 5al kyl -, -d -6al kyl - NH- CO-,
Het’ represent a heterocycle selected from pyrrolidinyl or piperidinyl wherem said
heterocycle is optionally substituted with one or where possible two or more
substituents selected from C,4alkyl, Cs.scycloalkyl, hydroxy-Cisalkyl-,
Ci4alkyloxyCi 4alkyl or polyhydroxy-Ci4alkyl-;
25  Het® and Het’ each independently 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
Cl4alky1 Cucycloalkyl hydroxy—CMalkyl-, Cl.4a]]cyloxy01_4alky1 or
polybydroxy-C; 4alkyl-;
30  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.scycloalkyl-C; salkyl- or
amino-C; 4alkyl-;

a2
TS—
35  Het! represents a heterocycle selected from indolyl or © 7



CoOC -7alkyl-, -d-7alkyl-CO or C, .6alkyl-COCl. Galkyl; to X1 represents 0,

-0-Cl1-2al kyl -, -0-N=CH, NR' or -NR11-C -2alkyl-; in a particular

enbodi ment X1 represents a direct bond, Cl-2alkyl-, -0-C, -2alkyl,-NRu-, -O
or -0-CH2-; X2 represents a direct bond, 0, -Od"-2al kyl-, -O N OH,
NR17-CO-, NW-CO Cl-2al kyl-, G -2alkyl, Het20-C zal kyl-, NRI 2 or NR12-C
2al kyl-; in a 15 particul ar enbodi nent X2 represents a direct bond,

G - 2al kyl -, WW@?’P@&ﬁkyl NRL7- CO-, NRL7- CO- G - 2al kyl -ECTHRBROHOBHI 55 cy | -

-0- or-0-CHZ Rl represents hydrogen cyan, hal o or hydroxy, preferably
hal o; R2 represents hydrogen, cyano, hal o, hydroxy, hydroxycarbonyl-,
G 4al kyl oxycar bonyl -, Het 1fi - car bonyl - '520 aal kyl -, C2.sal kynYl-, Ar5 or Het
;20 in a furgher gg{;g_ ]P;grg o aI o, hydroxy,
or A?S; in a rrfg?[e cg%e]%?%ent rgﬂéﬁl’g e Qiig}%ﬁ en or hal o;
R3' i epresents hydt YLﬂ‘f E@e& y’aP Wiy C 4al kyl oxy- -,
Ar4-Ci -i al kyl oxy aubsﬁﬁtedwphmenwbere@1&1111¢WloomyresuhsmBentsmelwd\ﬂomh one or where
possi ble two or 141 tarhinl €0 afky1- dﬁ,gj,gp [g:mhﬂ).x, - or Het2-;
R11 represepts hy, g gy(g 1[ al 5{%’ 215’ %?Jh@/ anog,ﬁrg%gr bonﬁ/ R12
represents ydrog i Fﬂk’&ﬂmf“f(y 3y Oy oo i represents
hydr ogen or Het 1441 Wmﬂlﬁa]bé‘r:tlcul ar norphol i nyl - Chal ky/: 30 R14
repr esent s hydHeteepresdnt Hefetdchalé seleb¥d fronepyrotiding] or ﬂipbﬂmﬁg@mreﬁkméal kyl -
Het 21- G aal kyl ory.fdh %@é( o,gﬁ subtiRddon ,oné&.wﬂg ég ﬁg%zerepr esent s
i

hydrogen or G 4al re Substituted with
ani no, G 4al kyl , SH%//S&T“ ‘ﬁ’&?i‘ﬁq}‘ﬁ (%ﬁ‘é' Kyl -

Claal kyl - 049- Ci 46£P1k§1kﬂoxy(|3aeﬂbd orpolylydroxy-Cy al kyI )am no- or am no-carbonyl -
WD 2005/ 058913H&ﬁép&?&9@ﬁbﬁeﬁﬁ§é@s&l&b&ﬂo¢b&§mﬁﬂrmﬁmL@lpWeﬁycI e selected
f rom nor phol i nyl %&HXL éle% sublf: %@x}WWrel n said '
Het2 is optlonalg stltut r er SSi two or nore
substituents sel WPBW‘PW@’PW“E\%W@ o W"Y oakyh o £l uffier

embodi ment Het 2 rhygio @nﬂblach@ﬂﬂpwlgebeQMMr pholinyl 5 or

pi peri di nylis opHetE1aad He?! debﬁﬂweﬂﬂeﬁ@r&prés&tgh&&bdyylbselecﬁﬂﬁ&ﬁﬁﬂﬁihwt hyl; Het14

or " pyrroli Eif%ﬁﬂ?ﬁ @%ﬁ‘“f?@?’?ﬁﬁ‘ﬁg Hosad 1‘"‘*‘5 ‘E%??‘%ﬁ'@eﬁ th bne or

wher e possi bl e P}P’dﬁ'ﬁ?%“?ﬂﬁg‘i‘?m\ﬁ% °§é¥“@¥9 BL- anino or
Cral kyl -; salkyl, Cs ¢cycloalkyl, hydroxy-C,4alkyl-, C1.4a1kyloxyC14a1ky1 orpolyhydroxy-
Ci4alkyl-;

20  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; a

Het'"” represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
heterocycle is optionally substituted with one or where possible two or more

25 substituents selected from C;4alkyl, Cs ¢cycloalkyl, hydroxy-Cj4alkyl-,
C14alkyloxyC;4alkyl or polyhydroxy-Ci4alkyl-;

Het™ and Het" each independently 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

30 Ci4alkyl, Cs ¢cycloalkyl, hydroxy-C;4alkyl-, Ci4alkyloxyC4alkyl or
polyhydroxy-C; 4alkyl-;

Het™ represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl, piperidinyl,
piperazinyl or pyrazolidiny]l wherein said heterocycle is optionally substituted with
one or where possible two or more substituents selected from C; 4alkyl,

35 Cs.¢cycloalkyl, hydroxy-C;4alkyl-, Ci4alkyloxyCi4alkyl or
polyhydroxy-C 4alkyl-; and



Het 16 represents a heterocycle selected from piperidinyl, norpholinyl
orpyrrolidinyl; 10 Het20 represents a heterocycle selected from
pyrrolidinyl, 2-pyrrolidinyl or piperidinyl; Het2l represents a heterocycle
sel ected from norpholinyl, piperazinyl, piperidinyl or pyrrolidinyl wherein
said Het21 is optionally substituted with one or where possible two or nore
substituentgg §ﬁ%ﬁﬁ&gd from hydroxy, amno or O -4al KyjerepM¥ododzgRr esent s
phenyl optionally substituted with cyan, hydroxy-, Cl4al kyloxy or 15

Cl -0Oal kyl; Ar5 represents phenyl optionally substituted with cyano, hydroxy,
C}4alkyloxy or Cl4al kyl. 3. A conpoung_ according to claiml wherein; 20 Z
represents NH, Y represents -C3.9al kyl -, -C, _Sal kyl -NRr' -Cr-5al ky1-,

_ O - sal kyl - NRBdS mé};eim N-eachmdﬁi)mﬁeaﬂklybredﬂﬂ-pﬁﬁylmonaﬂ:ﬁdbkﬁmﬁ 4al kyl - ; X1
represents -0-, iRy alk By latdidel, ambdi¥onylamdne- X2 T epresents a

di rect bond, -Cl1; t2D-Cl _2al kyl R
represents hydro é‘ﬁ’ &'ﬁ‘gﬁ’" “m’ﬁﬁfa‘l?é%k‘ryé‘%déﬂ%cwﬂ‘?%éﬁfawﬁﬁ hal o,
hydr oxycar bonyl -, G . al kyl oxycar bonyl - 6- carbonyl - or Ar5; in
particul ar sR22r emk:&ﬁlﬂ)ﬂﬁ&acbm‘dﬁ emwmx@ R3 represents hydrogen; 30 R4
represents hyg prorel] droxy, C14alkyloxy- Ar4- Craal kyl oxy or R4 represents
Cl4akl oxy substltute th one wh 0ssible two or nore substituents
sel ect ed fr om CERISENS kot ﬂ" ¥ r-@8dht s hydrogen; 35 R12
represents hydroghﬂmwtmR Kkymwbo{h@ﬂﬂdﬁﬂyﬂodkquarﬁbnwaNHﬂﬁB-{epresents
hydr ogen or Het 1do&l kylh_ L@@J&(&gm@qthgﬁmgen or norpholinyl-Ct4al kyl ;
WO 2005/ 058913.P D15, Rz, GREES cycle selected
§>| X &f Lo.n-om. 7, G0 %gr%ﬁ%]lsudu e P Y O !

f rom nor pho |ny ; |pefa;|h§ eridin or erein said
Het2 is optional W@%&Wt’m@t%‘ﬁ'ﬁ“ %ﬂ T(g 8 or nore

substituents sel eO:EH- ;from hydroxy, amno or G. galkyl In a finther
eUbOd!g?ntlFb3f l&emhan Qﬁebﬂﬁ ; -@Q#QELQ@FLCOH1PDrpgf|IHYLh F Oth14
pi peridinyl optigpa 0 1PfRE met hy
represents nor phﬁR cl;(?’cl,agfl lﬁkﬁffr’jeéi&e ({]éﬁg het er ocyc bz 1I ’ected from

nor phol i ny!s or ppqnp t X represents a direct bond, C;zalkyl-, -O- 12a1ky1

NR”-co- NR'-CO-C; salkyl-, Het”*-Cy.alkyl-, —O- or —O-CHp-;
R! represents hydrogen, cyano, halo or hydroxy, preferably halo;
R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
Calkyloxycarbonyl-, Het'®-carbonyl-, Cy4alkyl-, Cz ¢alkynyl-, At or Het!;
20 in a further embodiment R? represents hydrogen, cyano, halo, hydroxy,
or Ar’; in a more particular embodiment R represents hydrogen or halo;
R® represents hydrogen; fa
R* represents hydrogen, hydroxy, Cysalkyloxy-, Ar*-C;salkyloxy or R* represents
Cialkyloxy substituted with one or where possible two or more substituents
25 selected from
) Calkyloxy- or Het’;
R represents hydrogen, C4alkyl- or Cy4alkyl-oxy-carbonyl-;
R represents hydrogen, C, 4alkyl- or C;_salkyl-oxy-carbonyl-;
R" represents hydrogen or Het"*-Cy4alkyl, in particular morpholinyl-C; 4alkyl;
30 R represents hydrogen or C;4alkyl;
RY” represents hydrogen, C;alkyl-, Het”-C; salkyl or C;4alkyl-oxy-C, 4alkyl; in
particular R represents hydrogen or C;4alkyl;
Het' represents thiazolyl optionally substituted with amino, C; 4alkyl, hydroxy-Cs.
salkyl-, phenyl, phenyl-C;_salkyl-, C;4alkyl-oxy-C;4alkyl-, mono- or di(C;-
35 salkyl)amino- or amino-carbonyl-;



Het 20 represents pyrmidinyl or piperidinyl; Ard represents phenyl; 10 Ars.
represents phenyl optionally substituted with cyano. 4. A conpound according
toclaiml or 2 wherein the Rl substituent is at position 4, the R2
substituent is at position 5, the R3 substituent is at position 3 and the
R4 substituent at position 7 of the structure of formula (1). 15 5. A

conpound accordl ng to any one of clains 1 to 4 wherei -a =33- a4
represents %QI? &-L 6. A conmpound according to a%&{’])eﬁgmgfs?%)?ai ns 1 to 4
wherein at- a =a3-a4 represents 20 NNCH=N-CIL 7. A conpound according to

anyone of clainms 1 to 4 wherein al-a2 § a4 represents CHCH NCL 25 8. An
intermediate of formila /OH HO/RL HWR2 RLIN- 1 ate, ~N 143// z R4%4 N

(XM the N-oXigg? £ &md&%@r&m&s&&&m&bﬁ&m%&&ﬂ yltoaron salts and
the stereochem cal I%P ner 's% hotnN1 %ai%ﬁbsg %W&E’: here 3@94 represents
a dival ent radi c&"SelEY 8 P ?\"Foéﬁ represents
-C3-sal kyl -, -d é‘amrymwmwsswkdyﬁmhyd@zymwrcmkﬂe or -CO NH
-C, .6alkyl- : R Iﬁeﬁmemb@mmw’g@aesaﬂs diRteficy Qe RAODIRb R liny]
PCT/ EP2004/9535010 g{u 9 by 4 hydr oxycar bonyl -
C, 4al kyl oxycar}?ﬁcr)lmréﬁe tpl(gﬁﬂar on & g I@f re rg&s@@ hydr oxy,
G ral kyl oxy- Rl P’Bé‘l?ﬁlhgh”éllﬁ'ﬁf’@‘? b€t ituted with
one or where posymldmvhmheamsmdﬂet smpgmannsxbsmgewmawmm@bt@mm kyl oxy-
or Het2-; RI11 rws&swasﬁmmeﬁt@ee&edmhy Qﬁﬁi&bﬁd’ﬁﬁ@ﬂ Cl4al kyl Her z
represent S a 1e g'g! & | mé pi peri di nyl
or pynoli d| ny Wﬁfg&ée:ﬁ%%ga ﬂe%%%éﬁg%wona%y uBWl%ﬁ%Wth one or
wher e poss represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl or piperidinyl;
Het2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidiny] wherein said Het* is optionally substituted with one or where possible
two or more substituenty selected from hydroxy, amino or C;4alkyl-;
Ar* represents phenyl optionally substituted with cyano, hydroxy-, C;4alkyloxy or
15 Cralkyl;
AP’ represents phenyl optionally substituted with cyano, hydroxy, C;.4alkyloxy or
Ci4alkyl.

3. A compound according to claim 1 wherein;
20  Zrepresents NH;
Y represents -Cs galkyl-, -Cy.salkyl-NR-Cy_salkyl-, -C;.salkyl-NR*-CO-C;.salkyl-, -
Cl.5a]kyl-NH CO-or ot
-CO-NH -Cy¢alky)- ;
X! represents -O-, -NR'!-, NR'-CO-, or -NR'6-CO-C;.salkyl-;
25 X represents a direct bond, -Cysalkyl-, -O-C; zalkyl, -O-, ~O-CH,- or Het™-C.salkyl-;
R! represents hydrogen or halo;
R? represents hydrogen, cyano, halo, hydroxycarbonyl-, C; 4alkyloxycarbonyl-,
Het!-carbonyl- or Ar’; in particular R? represents hydrogen or halo;
R’ represents hydrogen;
30 R’ represents hydrogen, hydroxy, C;alkyloxy-, Ar*-Cyalkyloxy or R* represents
C 4alkyloxy substituted with one or where possible two or more substituents
selected from
C;salkyloxy- or Het’-;
R represents hydrogen;
35 R represents hydrogen, Cy.alkyl- or Cyalkyl-oxy-carbonyl-;
R™ represents hydrogen or Het'*-C; 4alkyl, in particular hydrogen or
morpholinyl-CHalkylg



10 two.or nore substituents selected from hydroxy, am no or d 4al kyl-; Het14
represents norpholinyl; Hetl6 represents a heterocycle selected from

mor phol i nyl or pyrrolidinyl; Ar4 represents phenyl; Ars represents phenyl
optionally substituted with cyan. 15 9. A Idnase inhibitor of forrmula (1)
or formula (XXXI'). 10. A conpound as clained in any one of clains 1 to 7 for
use as a ”eﬂvio%dgﬁiss %0 11. Use of a conpound as cl ai ngpcf/ﬁzﬁ(ﬁ%ssgﬁe. of clainmns
1to 7 in the Manufacture of a nmedicanent for treating ce proliferative
di sorders such as atherosclerosis, restenosis and cancer. 12. A

phar maceutical conposition conprising%$ pharmaceutically acceptable carrier
25 and, as active ingredient, an efféttive kinase inhibitory anount of a

Cormf)und as. Iﬂe?@?&éﬂﬁﬁhhﬂo%&sﬂéh%d%mtrﬁtﬂplﬁih@h,@eﬁziﬂﬂpﬁeﬂcﬁxsyl oAN | nterm;di at e
as claimed in c th ISE I RE . i ntermedi ate
as clainmed in cP’g%om llfwg&fnﬁga?drgﬁzuﬁg%%?g %t%ﬂgégnggﬁoggmﬁe%qo%?ﬂet reating cell
proliferative diodEmersubstituentsseleciadfomhydrony guineor riedlkylhosis and cancer. 15.
A phar maceut i caln afortienenboilioent et pepresénig hatephylendetd fiomahdrphobyt ept abl e
carrier 3b andg @snAeflloMRndlfINRHLRE ]h@gm@ﬁéggkhygnghg@se i nhi bitory anount

of an interngfhate S C @ﬁﬁﬁﬂ in claim®b6. 16. A proceSs for preparing a
conpound as ggé%ggﬁ“?ﬁmgpq 1 to 7, conprising; WD 2005/ 058913
PCT/ EP2004/ 0 resegyya heferoeyeipelepted from merpbolipyl@r pysoldimly dri do[ 5, 4- d] pyri mi dme
derivatives (Het”)repridetits pysiolidigd bepigeritiaglj t uted anilines (U'), to furnish the
internediategyo%?égﬁgmi 1;!\0, and deprotecting the internediates of
formula (1V) owe rlggﬂfl sure under suitable conditions. yr O
vlyi)2 JR® p“rﬁfel"eﬁenw >9<°l§1~_>’|%“’5‘89‘§9d Y- 15/ N+ 1 ONNRNI NR3 HN
R2 /..~ Ra (Il) (Ill) R& NTIO /Deprotectlon IyNN -Xz =Rt- HO Y~ ' XZ /| ~R
| J HN\~R2 HN achipoutRi 426br&hgX6 dlakhn 1 or 2 wherein the R' substituent is at position 4°,

the R? substituent is at position 5°, the R* substituent is at position 3 and the R*

substituent at position 7 of the structure of formula (I).

15
5. A compound according to any one of claims 1 to 4 wherein a'-a’=a’-a* represents
N-CH=CH-CH.

6. A compound according to any one of claims 1 to 4 wherein a'-a*=a’-a* represents

20 N-CH=N-CH.
7. A compound according to any one of claims 1 to 4 wherein a'-a’=a’-a’ represents
CH-CH=N-CH.

25 8. An intermediate of formula

i (XXXD)
. 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;
30 Y represents -Ca.salkyl-, -Cy salkyl-NR™-C; salkyl-, -Cy.alkyl-NH-CO- or
-CO-NH -C,.¢alkyl- ;
R represents hydrogen or halo;



OM 'NR3(1,) EN XR3 V = Protective group R4 R 5 or b) coupling the
known 8-cbl oro-2(nethylthio)-pyrinvdo[5,4-d)pyrimdine with 2- am nophenol
derivatives of formula (XXlI), yielding the internedi ate conpounds of
formula (XXII). Next, the pyrido[3,2-d]pyrimdine of formula (XXIl) is

am nated 10 using an am nated al cohol (XXI11) under art known conditi ons,

fol | owed by &bg(g%ﬁ%lgsure under b itsunobu conditi onsv‘s;(%m%ilz%g/o t ar get

conmpounds of a(l") HOGRL A RNI~Rx HOR sl N + | HsN
'RR/ N R/ NMRa ~~~) 4 (KX) () Rj + RIINY-OH Y-"I R OHHO-~R 1Y

JL. , HN\~R2 HN ~~R2 ON N N ~_- R11N_56N_‘ NY, | RNR3 (F) R NR9

R? represents hydrogen, cyano, halo, hydroxycarbonyl-, Calkyloxycarbonyl-,
Het'®-carbonyl- or Ar’;
R? represents hydroxy, Cy4alkyloxy-, Ar*-Csalkyloxy or R* represents Cy.4alkyloxy
substituted with one or where possible two or more substituents selected from
s Ci4alkyloxy- or Het’-;
R!! represents hydrogen;
R" represents Het'-C;qalkyl;
Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het” is optionally substituted with one or where possible
10 two or more substituents selected from hydroxy, amino or C;.4alkyl-;
Het!* represents morpholinyl; - .
Het' represents a heterocycle selected from morpholinyl or pyrrolidinyl;
At represents phenyl;
AP’ represents phenyl optionally substituted with cyano.
15
9. A kinase inhibitor of formula () or formula (XXXT).

10. A compound as claimed in any one of claims 1 to 7 for use as a medicine.

20  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
25 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.

30  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
35 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;
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a) coupling 2-acetoxy-8-chloropyrimido[5,4-d]pyrimidine derivatives (II) with
suitable substituted anilines (III), to furnish the intermediates of formula (IV), and
deprotecting the intermediates of formula (IV) followed by ring closure under

suitable conditions.
2 1
¥ X
cl
0. N
o N\ \N V\Y/xz:(?\]m Y o YR
) SN
(H) R
)/Deprotection
Y R

HN” SSNR2 HN” NR2

Ring Closure
O\rN\ X N g O\"/N\ \T
V = protective group
f\y Z R3 @ N, // \
5 R
; 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
10  using an aminated alcohol (XXTIT) under art known conditions, followed by ring
closure under Mitsunobu conditions to give the target compounds of formula (I">)
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