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I nvention relates to quinoline derived nacrocycles that have been found to
5 possess anti-proliferative activity, such as anti-cancer activity and are
accordingly wuseful in nethods of treatnent of the human or ani mal body, for
example in the manufacture of nedicanmenyys for use in hyper proliferative

di sorders such as atherosclerosis, restenosis and cancer. The invention
also relates to processes for the manufacture of said quinoline

derivati ves, 3WWWDWSOW§THWBDIQFEWHYt hei r
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cancer, cancer of the prostate, leukaemia and ovarian, bronchial or pancreatic cancer,
25  which are examples of cell proliferation related disorders.

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

30  Gleevec™ (imatinib mesylate) the first examples of target based cancer drugs.
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 L.K. Shawer et al, “Smart Drugs: Tyrosine kinase

35  inhibitors in cancer therapy”, 2002, Cancer Cell Vol.1, 117), and accordingly provided
the proof of principle for therapy targeted to receptor tyrosine kinases. The second
example, Gleevec™ (imatinib mesylate), is targeted against the abelson tyrosine kinase



-2- (BcR-Abl), a constitutively active cytoplasm c tyrosine kinase present
invirtually all patients with chronic nyel ogenous | eukaema (CM.) and 15%
to 30% of adult patients wth acute | ynphoblastic |eukaema. In clinical
trials G eevecTM (imatinib nmesylate) showed a spectacular efficacy with
mnimal side effects that led to an approval within 3 5 nonths of
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be useful as ’fapcg{rg*‘t S rlosim(fb) thX\rreossﬂo% 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-tumour 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 US patents US 6,288,082 and US 6,002008, in the International Patent

35  Applications WO 98/43960 and WO 00/018761 and in J. Med. Chem, 2000, 43(17),
3244 that certain 4-anilino-3-cyanoquinolines may be useful as inhibitors of tyrosine
kinase and in particular of the EGF type receptor tyrosine kinases. Unexpectedly it wras



ki nase and in particular of the EGF type receptor tyrosine kinases.
Unexpectedly it was -3- found that 3-cyanoquinoline derivatives of the
present formula (1) that are different in structure show to have tyrosine
ki nase inhibitory activity. It is accordingly an object of the present

i nvention to provide further tyrosine kipase 5 inhibitors useful in the
manuf acture of medicaments in the treatméht of cell proliferative rel ated
di sorders. This invention concerns conpounds of formula (1) 10 X2 3" RL Y
252 Z6' R 4X156CN 3 R37~281the Noxide forns, the
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I soneric forns thereo ereirn 15 repre ents S, Y represents
- C3-9al kyl -, SUgsturg %maveMQam%‘awy tgity iy | -
-C -5al kyl -NR12-C . Sal kyl -, -d . 5al kyl - NR13 COCI 5al kyI

G5t SR ALyl MRl i °

Cl4al kyl - EO mhamnokswseﬁﬂ mlthemyﬂacmctﬁ@mmsmﬂx‘ueamégﬁqﬂls a direct

bond, 0, - h?ei‘éﬂ%'relate@@sor&@ Cl-2al kyl -, NR10, _Nklo_ G -2al kyl -

NR16- CO-, N 6-CO-d -2al kyl, -ON=CH or d-2alkyl;" X2 represents a di rect
bond, 0, -OCl-2alkyl-, CO -CO d-2alkyl-, NRlLl, 25 NR'-d -2al kyl -,
NR'-CO, NR 7-CO O -2al kyl, Het20-d -2al kyl, _ONCH or d- 2al kyl; R

represents h%g@&?{&?ﬁg@?ﬁngﬁlﬁ%@)@w&mgmrryl , Cl-6al koxy-, d 4al kyl -

Cl - 6al koxy-
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the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein
15

Z represents O, NH or S;
Y represents -Csgalkyl-, -Csgalkenyl-, -C;.salkyl-oxy-C;.salkyl-,
-C;.5alkyl-NR'2-C; salkyl-, -C;.salkyl-NR'*-CO-C.salkyl-,
-C}.salkyl-CO-NR "-Cy_salkyl-, ~Cy.alkyl-CO-NH-, -C;.salkyl-NH-CO-,
20 -CO-NH-C, salkyl-, -NH-CO-C;.alkyl-, -CO-C salkyl-, -C;.7alkyl-CO-,
C1.6alkyl-CO-C;.¢alkyl, -Cy.zalkyl-NH-CO-CH,R-NH-;
X! represents a direct bond, O, -O-C;zalkyl-, CO, -CO- Cy.zalkyl-, NRY,
-NR!-C,_salkyl-, NR'S-CO-, NR'5-CO-C; zalkyl, -O-N=CH- or C,salkyl;
X? represents a direct bond, O, -O-C salkyl-, CO, -CO- C;.alkyl-, NR",
25 NR!-Calkyl-, NR'7-CO-, NR!7-CO-Calkyl, Het?**-C; zalkyl, -O-N=CH- or C;.
salkyl;
R represents hydrogen, cyano, halo, hydroxy, formyl, C.salkoxy-, C;galkyl-,
Cialkoxy- substituted with halo,
Ci4alkyl substituted with one or where possible two or more substituents selected
30 from hydroxy or halo;



g . aal kyl substituted with one or where possible two or nore substituents
selected 30 from hydroxy or halo; -4- R2 represents hydrogen, cyano, halo,
hydr oxy, hydroxycarbonyl -, Het16-carbonyl -, Cl1 al kyl oxycar bonyl -

Cl4al kyl car bonyl -, am nocar bonyl -, nono-or di (G 4al kyl ) ar ni nocar bonyl -,
Het 1, fornyl, Cl4al kyl-, C2 6al kynyl - g§-6cycloalkyl , C3 bcycl oal kyl oxy-,
d . 4al koxy-, Ar5, Ar'-oxy-, dlhydroxyborane 5 C, . 6al kkoxy- substituted

wi th hal o, Cl4al kyl substituted with one or where possible two or nore
substituents sel ected from halo, hydroxy or NRARS, Cl.4al kyl carbonyl -
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Cl4al kyl ,19¢3. 6cyc| Garalkyl-0Xytiet 4. hydr oxy- Cl 4al kyl -, C, sl kyl oxyClaal kyl -

or pol yhy dr oxR*GhptedelitsIhydroght, bydepy ks, A0 agkyloxyd Galaligloxyket 5,

Het 6- Cl4al kyl I I

Het 7- C14gl kzl am(%%ég%n ‘{%5’ Sﬁo%gﬁi%lf?gwe oﬁnet?%%z%épgélggtfwﬁo 1W4a| kyl - or
phenyl opti onal IS‘}bS@t]M wz%pmjowhqﬂe m@b&mﬂ@%&ﬁtﬂw sel oY e
substituents sels OHS}&Q Yq@m,_cm NRsﬂo%ﬂéﬁéﬁdﬁyl- R11

RN MR imer SR TR A,
Het 19- C1- Oal atmbbuylbpqndeﬁﬂ&@]emdﬁbmhyﬂmgﬁh, C14a¥ksk Het/| oxyCI 4a| kyl - or
Cubst i ¢ et Z”Z‘L'a*‘ﬂé’?‘**ﬁffwl st %‘@9?&@5“ o o B ﬁaﬁ&f by 1(12
represents hydrtfg leaxyaGi %éi‘q +69Y 5~ optional Iy
carbonyl—CHa]kyl- Het -carbonyl—, polyhydroxy—CMalkyl- Het''-C, salkyl- or
20 Al'2 CHalkyl-,
R® and R? are each independently selected from hydrogen, C;4alkyl, Cascycloalkyl,
Het4, hydroxy-C;4alkyl-, Ci4alkyloxyC4alkyl- or polyhydroxy-C;salkyl-;
R’® represents hydrogen, C;alkyl, Het’, Het®-C;alkyl-, C;salkenylcarbonyl-
optionally substituted with Het’-C 4alkylaminocarbonyl-, Cz4alkenylsulfonyl-,
25 Ci4alkyloxyC; 4alkyl- or phenyl optionally substituted with one or where possible
two or more substituents selected from hydrogen, hydroxy, amino or C;4alkyloxy-;
R!! represents hydrogen, C14alkyl, C;4alkyl-oxy-carbonyl-, Het'”, Het'8-Cy4alkyl-,
Calkenylcarbonyl- optionally substituted with Het'*-C; salkylaminocarbonyl-,
Cy.salkenylsulfonyl-, C;4alkyloxyCi4alkyl- or phenyl optionally substituted with
30 one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Ci4alkyloxy-;
R represents hydrogen, C;qalkyl, Het'®, Het'-C4alkyl- or pheny] optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or C,4alkyloxy-;
35 R™andR™ are each independently selected from hydrogen, Cyalkyl, Het'*-Cy4alkyl-
or Ci4alkyloxyCi alkyl-;




substituted with one or where possible two or nore substituents sel ected
from hydrogen, hydroxy, am no or C, -0al kyloxy-; 35 R13 and R14 are each
i ndependent |y sel ected from hydrogen, Cl4al kyl, Het'5-Cl4al kyl - or

Cl4al kyl oxyC, 4al kyl-; -5- R75 represents hydrogen or Cl-ial kyl optionally
substituted with phenyl, indolyl, nethylsulfide, hydroxy, thiol,
hydr oxyphenyl , am nocarbonyl, hydroxycarbonyl, am ne, im dazoyl or

guani dino; R16 and R 7 are each independently sel ected from hydrogen,
Cl aal kyl, Het2'-Claalkyl 5 or Cl 4al kyl oxyd 4al kyl ; Het' represents a

het erocycl e sléFﬁapieeéhtéhydngdnmﬂmﬁlkullopuamﬂpbuﬁsumyédwﬂphanakiindplyl, furanyl,
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pi peridi nyl , 14?1W]0n0rphol i nyl or dithianyl wherein said Het2
i s optional I )Het enltsui baferotycle seleeted frowhysiperidind smbipholinyd, miperanimyd,
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hydr oxy- Cl4al ky|oxe§hyzcdyl, mmlmpﬁmi@mybwherﬁ@@aubﬂﬁymwmy substigied or

di (C, . aal kyl )ama&ﬁncp&@ hydrogot ehyll h
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pi perazi nyl, Hieitprepresiénts/d hetémc;a;ﬂqdelecp;lrﬁwminytphohh;d;qnba@hﬁ pipéridimily| , 20
oxazolyl, im da@mimyp%@&@xﬁ Pé@d . Ongﬁe em%id%aws gﬂﬁo:agw ol i di nyl

wherein sald He y su stltute ne or where
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i aa am epresent” a
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substituents sellﬁg,{oegra](@ g,{,jﬁ)sls 58S Wnkfdahikotyl-; hydr oxy- Cl - 4al kyl -
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pyrrolidinyl, pimpepbdiny),lpiperazinyfeipecidinyl, folaayk pyrasalyh diwblanylpﬂnrabelyl s

opti onal |y oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein
said Het®, Het* or Het® is optionally substituted with one or where possible two or
more substituents selected from hydroxy-, amino-, C;4alkyl-,
Ciscycloalkyl-Cisalkyl-, aminosulfonyl-, mono- or di(C;.4alkyl)aminosulfonyl or
amino-Ci4alkyl-;

25  Het’ represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
heterocycle is optionally substituted with one or where possible two or more
substituents selected from C,4alkyl, Cs.scycloalkyl, hydroxy-Cisalkyl-,
Ci4alkyloxyC;4alkyl or polyhydroxy-C;4alkyl-;

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

30 pyrrolidinyl, piperazinyl or piperidinyl wherein said heterocycle is optionally
substituted with one or where possible two or more substituents selected from
Ci4alkyl, Csecycloalkyl, hydroxy-C;4alkyl-, Cy4alkyloxyCisalkyl or
polyhydroxy-C; salkyl-;

Het’ and Het' each independently represent a heterocycle selected from furanyl,

35 piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,

imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or



substituted with one or where possible two or nore substituents sel ected
from d 4al kyl, C3-6cycloal kyl, hydroxy-d . 4al kyl-, Cl<allryloxyCl4al kyl or
pol yhydroxy-d . 4allcyl-; Het9 and Het 10 each i ndependently represent a

het erocycl e sel ected_-from furanyl, 35 piperidinyl, norpholinyl, piperazinyl,
pyrazol yl, dioxol anyl, thiazolyl, oxazoly}), imdazolyl, isoxazolyl,

oxadi azolyl, pyridinyl or pyrrolidinyl wherein said Het' or -6- HetlD is
optionally substituted Cl4al kyl, C3acycl oakl -Ci 4al kyl - or am no-C 4al kyl -;
Hetl | represents a heterocycle selected fromindolyl or Hetl2 represents a
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one or when posBidsxy-Graalkyl-oxinEesaliyls mioperstdi(
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sel ect ed from pyRossbledvagr more sybfitugnty selactedioneCrualikyl, Es-soxolaikybycl e i s
optional I'y substiliydedxgoC 19108 ,AkyINRAT, QalRA%E pblyBydremy-Cf 4aMBile  substituents
wel ected 1o Ul S SN bk Sl o gty
pyrrolidinyl, piperazinyl or piperidinyl wherein said heterocycles are optionally
20 substituted with one or where possible two or more substituents selected from C;.
aalkyl, Cs¢cycloalkyl, hydroxy-C;salkyl-,
Ci4alkyloxyCi4alkyl or polyhydroxy-C;.4alkyl-;
Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
25 substituted with one or more substituents selected from C;4alkyl; and
Het!” represent a heterocycle selected from pyrrolidiny] or piperidinyl wherein said

heterocycle is optionally substituted with one or where possible two or more
substituents selected from Cy4alkyl, Cs.¢cycloalkyl, hydroxy-C;4alkyl-,
Ci4alkyloxyCi4alkyl or polyhydroxy-Ci salkyl-;

30  Het' and Het" each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said heterocycles are optionally
substituted with one or where possible two or more substituents selected from
Ci4alkyl, Cs.cycloalkyl, hydroxy-Ci4alkyl-, Ci4alkyloxyC;.4alkyl or
polyhydroxy-C; 4alkyl-;

35  Het”™ represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, imidazolyl or pyrazolidinyl wherein said heterocycle is



ClAal kyl oxyG Aal kyl or pol yhydroxy- ClAal kyl -; 30 Heys and Het 19 each

| ndependently represent a heterocycle selected from norpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said heterocycles are
optionally substituted with one or where possible two or nore suhstituents
selected from ClAal kyl, C34cycl oal kyl, q droxy ClAal kyl -

ClAal kyl oxyCl- eal kyl or pol yhydroxy-G Aal kyl - 35 Het 20 represents a
het er ocycl e sel ected from pyrrolidinyl, 2- pyrrol i di nyl, piperidinyl,
pi perazinyl, norpholinyl, imdazolyl or pyrazolidinyl wher ein said

het er oc:>t;<:lt et i's ?ﬁnomyls?mkdt?a ﬁitbghé 3@1%% pusblbleawe oD inor SubRLiNOS bdlédded WO OF

nore substituen sel e rom

hydr oxy- Cl. 4al k Et‘,‘fﬁﬁ’g%ﬁgf W%F‘%% Icci’l(lﬁa%?i ib’d%mﬂ/l -:in

gartlcu: a(r]I Helt 2@obépdmsr-ﬁhsa]w§“ lh@pmﬁﬁetsemmﬁ :%hemIcyplprsebcts@Iﬁny;Ij .
pyrrolidiny g)g'hg Mpyrroft r?lé 1 Qr B RAYSLANA WhleFbir® &

heterocycle is i onal I B u one o ossi ble two or nore

substituefits selhéchF%?ﬁt@Pﬁlﬁf Fﬂm@%@WBPBEW WPOW@HQW@@% kyl -,

Cl4ﬁ| _kyljoxyCé4aIs{ﬂ,@iumems|cselke§¢'tbar&bﬁp«yr@,kylg@Iaiggybloa]kgxndiycfkb;t:y-t(Jixisjeﬂky}?,i hAra and Ar5

each i ndependentdy stituted w cyan,

Cl4al kyl sul f on d ”%f‘g’éf@y*?@‘&f?&%ﬁhﬂ\%%%% ri%isiﬁ)l fonyl am no-, 10

hydgI OXy- Ch a%’fkr yﬂu’ mmmmhmmm-mmm«ylwgnﬂbrsmww As

used in the for n ]g@ﬁm_ Epsric to

fluoro, chI oro, %gidr}gn d451k§rl'sﬂ?<ﬁ1yﬁ- € 1%hﬂglﬁe S s 1et hyl; 15 -

éaﬁ@ﬁ%@r@dﬁ%’@ar bon radicals

Cl_3al kyl10def i ne’gd’?ﬁ‘}’gragﬂkylaﬁﬁmﬁﬂéf?@ﬁledly

having from1 to 3 carbon atons such as, for exanple, methyl, ethyl, propyl

and the |i ke,A d’sca}“éﬁ%]ﬂl’%&@#m@gﬁ‘?d%? g branched chai n saturated

hydrocarbon ra avl o’n atonms such as, for exanple,
met hyl , et hyl-, a%@rleggnencmjﬂwo, qblorn,émp@e@m 9 2- et hyl propyl ,
2, 2-di nmet hyl etQyydlkyinidfihdsandthyeir effyl;- C, -, al kyI defines strai ght and branched

chal 1 satr L ésﬁ%ﬂt"%ﬁﬁéﬂ%@ e e o

2, 2-di met hy| groopy ka 3 Garbemiatones kydhats il exanyple, imethyl, leghyl,-prépyd ahktpe like; neant to
i ncl ude G _salgg Mk?m@ﬁﬁéseu’aigﬂhaﬁ B}mé@aiaﬁﬁsamgé@wdrmdm&calsaﬁ at oms
a

ﬂjﬁg 2 C];L(;;Iﬁ%(q ﬁaéﬁ?gatP’G‘s F‘Ff'@ld%dn’gt %ﬁ s irﬁ?ﬁy@ I%O&?&\%F ﬁ'orml ogues
t her eof havi n@pﬂ?yletbﬁ{b@ibtl@ﬂp}bﬁylsmmiimahylémyl andatiplile; 1, 2, 3- di et hyl but yl,
1, 2- met hylpenioy| a1 @efifiés stratfi 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 C;.salkyl and the higher homologues thereof having 6

carbon atoms such as, for example hexyl, 1,2-dimethylbutyl, 2-methylpentyl and the
25  like;

- C, ;alkyl is meant to include C;salky! and the higher homologues thereof having 7

carbon atoms such as, for example 1,2,3-dimethylbutyl, 1,2-methylpentyl and the like;

- C39alkyl defines straight and branched chain saturated hydrocarbon radicals having

from 3 to 9 carbon atoms such as propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl and
30 the like;

- Ca4alkenyl defines straight and branched chain hydrocarbon radicals containing one

double bond and having from 2 to 4 carbon atoms such as, for example vinyl, 2-

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

- Cssalkenyl defines straight and branched chain hydrocarbon radicals containing one
35  double bond and having from 3 to 9 carbon atoms such as, for example 2-propenyl, 3-

butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, 3-hexenyl and the like;



- C3.9al kyl defines straight and branched chai n saturated hydrocarbon

radi cals having from3 to 9 carbon atons such as propyl, butyl, pentyl,
hexyl, heptyl, octyl, nonyl and 30 the |ike; - C2Aal kenyl defines straight
and branched chai n hydrocarbon radicals containing one double bond and
having from2 to 4 carbon atons such as, for exanple vinyl, 2- propenyl,
3-butenyl, 2-butenyl and the |ike; - C3.§alkeny| defines straight and
branched chai n hydrocarbon radicals containing one 35 double bond and
having from3 to 9 carbon atonms such as, for exanple 2-propenyl, 3- butenyl,

2-butenyl, 2-gpdlieyhyl defthep Siiighn whd bidn¢hei ltlidin Bydrotebot saditalRes@inimingnd t he
l'i ke; -8- - %16 | kynyl defines2 t a:iLcl‘tt nd?u% anched chaig h drolcgrbon
radi cal s con %ﬁ?{giyagﬁ&awlngiﬁ&ne ond 3 aa%%% éa?’r ’iﬁ"ﬂpze’g'f’é vh at ons
such as, f or butyaylp?-butyByh 2 mentymyl, 3-pentipaplyIryrethy P2 hutypyly B-hezymd avd thy like;

3-pentynyl, Sﬁgmfrﬁlcg%mwm ciﬁiiﬁn{é cBB6ty1, Rclbperiyil mﬁeﬁyl oal kyl is
generic to cycl] oprqpy ycl obutyl ccgent I an &:Iohe yl: 5 - Cl
4al kyl oxyddet oFyAefmps 1%‘? oh egﬁ‘ﬁﬂfﬁ@éé‘é‘&‘?ﬁﬂf’% speh@scal s such

as met hoxy, nesthesyyethdxyppiobyisyy, batiloxyp kimettiyletiyltgy, ethsthplpyopyloxy and the
2- met hyl prop)ﬁh(g,xy and the |I|ike; - Cl4alkyloxy is neant to include

Ci . aal kyl oxy and the hi gher honol ogues such as nethoxy, ethoxy, propyl oxy,

butyl oxy, 1- méhbalkdexyyis seant to inelnde (1 palkploxnaad the bigherhomajogueskguch as
pol yhydr oxy - GletiRal kathoxlyS plopyiBky, bulyloxy, f~htMyisthylasy, Q%&‘rﬂ?lgred% SR& aedher e,

having two, _three or were possibl'e ore hydroxy "substi , such as for
exanpl e tPi f 1%8r orret hyl. As used in the foregoing definitions and
her ei naf t er, -pbighydroxy-Cosallpll isrgehericstotadCigalkglsalefinedl fergihbéforeyhaving-t®b S) . The

ner ei naf t -Cosal pitisc _
moant Lo i noreeid et PSR Rl I5ARRTHbSHichl, abRaF ZRaiB ABRIEI®, 01 )

al so includes 2H pyrrolyl; triazolyl includes 1,2,4-thazolyl and

1, 3, 4- t hazol Ws;usexiadhefordgoing! deghitiefsandthedoinhfior, icoteim Torml refers to a radical

1,2, 4- qugl azgjﬁﬁq 1__(%5(5 xadi azolyl and 1, 3, 4- oxadi azolyl; thiadiazolyl

i ncl udes 1, 2 5RPE T =P§/)| , 1,2, 4-thiadi azolyl, 1,2, 5-thiadiazolyl and
1,3,4- thiadiazolyl; pyranyl includes 2H pyranyl and 4H pyranyl. Further,

t he het er ocydhe betercyades dsomentioned in lihe ablowe defthitionsiand bersinafiet, ire meantabt er nay

be attached.t he remainder .of. the nol.ecul e of formul | h gh any
ring carbon 6’?"?‘5’% aﬁé’f’?@ﬁt‘%ﬁeﬁ%goéﬂﬁ%beﬁ?qf’a’%’émt?ﬂff’s?y@ﬁi agﬁ?(a%%‘f&g,s&&uv\hen t he
het er gcyc: eI ipgrrolyl; d@azzod 1y‘,1/in|clddbsd l,ﬂ;ayh-im;ﬂyi alilxd:1m4dﬁﬁﬁd>ly1; ox%ﬁm}])d&&hildyéi :
3-imdazolyl, 4-imdazoly nd 5-im dazol yl en_ it is thigzolyl, it may
be 2-thi %0l y123-oxadiazaly |1yﬂ"ﬁa¥ﬂ5ha§9y ilgzg?WWMW¢i=%i4§°xmm 3i;
thiadiazolyl includes 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and 1,3,4-
thiadiazolyl; pyranyl includes 2H-pyranyl and 4H-pyranyl.

Further, the heterocycles as mentioned in the above definitions and hereinafter may be
attached to the remainder of the molecule of formula (I) through any ring carbon or

25  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
triazolyl, it may be 1,2 4-triazol-1-yl, 1,2,4-triazol-3-y}, 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-

30  benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl and 7-benzothiazolyl.

The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid addition salt forms which the
compounds of formula (I) are able to form. The latter can conveniently be obtained by
35  treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic



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
benzot hiazolyl, it may be 2-benzothiazolyl, 4 30 benzothi azol yl,

5- benzot hi azol yl , 6-benzot hi azolyl and 7-benzotbi azolyl. The
pharmaceutical |y acceptabl e addition saltg as nentioned hereinabove are
meant to conprise the therapeutically active non-toxic acid addition salt
forms which the conpounds of forrmula (1) are able to form The latter can
conveniently be obtained by 35 treating the base formw th such appropriate

aci d. Appr opracil; enlfucicgsitrivg phospheric dndrthe Bkeearjilseor organi@avidscsuels agjforsuch  as

hydr ohal i ¢ acj €, e l.Qr4l . b 16 =9 oS -ric;

nitric, phos p%’w‘%?l lg, aé’g?’?ﬁ@“ﬁ&?@%@‘&%&“@%ﬁ%&gm{%’&. g%%éél}gﬁc’?gw#gr

exanpl e, acet(i.e.bunegininraid), malvic fyreaster melic (textaricecitripy matharesulionie.i ¢, mal oni c,

i tr o et h s SO SnBldEaAfnit p (OBl Reifonle SR, oy, tartaric,

p-t ol uenegul fIB?fP@?sa@ﬁﬂ?céﬂ‘?‘E?icﬁ‘? 9%@“15% p-ani nosal i cylic, pamic and the

| i ke acids. The pharnaceutically acceptable addition salts as nentioned

her ei nabove | B | p I ¢ base
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Exanpl es of swewristtbe hemneutioy setive mosrintc baseddition st lomanphich thhe sodi um

Becopt Abl & A e i ne
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gonver sel >1/55 ephi,ri@buﬁcmy a@;ptahlelam_hmswcéraseﬁbr bmplei&angmma,mkwhngn@appr O|p[ i ate
ase or ; : e f ?Iggﬁﬁn r | salt as

used herei naggve%?@g%rpg g@atﬂ%ge’g vat esé’ﬁi ch thég'gboggouh%gﬂg'f formul a

(I) as well as the salts thereof, are able to form Such solvates are for
exanpl e hydr aCesersellycaili ghla forfs 2miibé dumveitddeby Péatmiéne withramappoprate basgiozral | y

i sonmeric for r?c'@ﬁto”t?@ﬁe@?& BPQ&E\%%—% defines the possible different isoneric
as well a€ conforng I onal T orns I'ch _the conpounds of formula (1) may
possess. Unl eBig teamhaddiionsaliap usedrhsteinpboyealsaceanantises the selvates which éhesi gnat i on

of f conp ?u ndSchliﬂibﬁécﬁsof&‘&ﬁnﬂa @ w@elpis_tgé baltd Pché T e ﬁtgléf&@ﬁh.e B}lflﬁédl%te%nd
conformati ona i SO | or | xtures containing a

di astereorrers?eéﬁﬁﬁﬂﬂeﬁéyém{fﬁ’ﬁ%?m%%%ﬁ%ﬁ#@rs of the basic nolecul ar
structure. Al stereochemcally isoneric forns of the conpounds of fornula

(1) both jon %e%r&g{t&b&fhe}nfbfaﬁ? Egoﬁeﬂé Forltls bl uAH YRR aéﬁle?h{é Rage to be

¢
enbraced withjn the scope o e present 1 nventjon. Sone O conpqunds of
formila (1) riffersndtomericss Wel o Ferlpraations) Fermevhigh fhs COmpEwnds 98 FareHeD

al t hough not mayposseiss. | Ynlesshtberivisd nentibied o dieatdd) thechemizaladesighstiviied t 0 be

compounds denotes the mixture of all possible stereochemically and conformationally
isomeric forms, said mixtures containing all diastereomers, enantiomers and/or

25  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
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
30  forms although not explicitly indicated in the above formula are intended to be
included within the scope of the present invention.

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



i ncluded within the scope of the present invention. The N-oxide fornms of the
conpounds of formula (1) are neant to conprise those conpounds of formula
(1) wherein one or several nitrogen atons are oxidized to the 35 so-called
N-oxi de. -10- A preferred group of conpounds consists of those conpounds of
formula (1) wherein one or nore of the @Zl owi ng restrictions apply : Z

represents NH Y represents -C3Aal kyl - yal kenyl -,

- O sal kyl - oxy-C sal kyl -, 5 -G sal kyI NR12- Cl_b5al kyl -, -G sal kyl - NH CO-,
-COd-alkyl-, -C-7alkyl-CO or dsalkyl-COdsalkyl; X represents O,

-0 G -2al kyl 4 refanlw@tdup of'bRiaﬁbtﬁfds cdiisists-dfthoda bésntpounds Bf Bridalal(D)Gillefdin

enbodi nent X re%n %?%42 2 represents a direct bond, O,

-0 -2al kyl 2 © °‘Z’étg|’F 36-r 10 NR11-C -2alkyl-; in a

particul ar erﬂmﬁnemﬂstNH:e represents a direct bond, -0-NOH,

R O - 2l kY ropmcs I 1By _@% orﬂﬁ S}r;?)@%&r@er figly, -0 or -0-G2-; Rl

represents hydreg P, ha y hal o; R2 represents
hydr ogen, “cyan, - aH‘Y M r,- OCCI'H '46@%%9 afbonyl -
Het 16-ca{ boRyI ,Clﬁﬁﬁl.(k@@uajkyw 55;@%“ Igz%it;;rther enbodi ment R2
represents 0 <2 aﬁ‘c&P 10 YAy :HE%
represents h FS%&W“ %d %72 m Mﬁtwa&i

represents C,. mn&my&mpmsmt&t—@dowﬁ kHane or where possible two or nore
substi tuent s 322 rFé%hﬁ%tcﬁféctf (? oxy 1 -XX) }grcﬂ-_leégz h@rY @pr esent s

hydrogen Cl4al ; esent§ hydrogen, C,
4al kyl - C, 4al k arﬂbéﬁ {culaf ¢gbpdin ﬂ%é‘ééﬁ’ﬁ@e}!{é@fﬁm 31 kyl, in
parti cul ar nor phql)-rN%dH QNm’éle;éhu(yllrjeNR“r eﬂﬁeaﬁaﬁ]kylt-hm@tliaﬂyl,om i onal |y
substituted am Q)?—O -4al kyl, hydroxy-Cl. 4al kyl - 25 phenyl, phenyl-C

4al kyl -, Cl. 4al Ky I-ox;l/] Tl 4al k | - nmono- or di(d. aal kyl )am no- or
am no- car bonﬁ Tepresents yéqggesemng hﬂhmmcp@fwlﬁb@led f rom nor phol i nyl ,

pi perazi nyl , R@'rﬂﬁédeﬂt's'}iyhrmgén,c?&ﬂorﬁélb dXyBarbanyll, dge i s optionally

B e, b e ol e 1ot
represents a heflea furthet embminﬂemtelh2 répresentsihyddogén, kyano, halo, hydroxy,
Casalkynyl- or Het';

R’ represents hydrogen, hydroxy, C;.alkyloxy-, Ar*-C, salkyloxy or R represents

Ci4alkyloxy substituted with one or where possible two or more substituents
20 selected from Cy 4alkyloxy- or Het’-;

RY represents hydrogen, Cy4alkyl- or C;4alkyl-oxy-carbonyl-;

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

R represents Het*-C, 4alkyl, in particular morpholinyl-C; salkyl;

Het' represents thiazolyl optionally substituted amino, C;4alkyl, hydroxy-C; 4alkyl-,

25 phenyl, phenyl-C; 4alkyl-, C;4alkyl-oxy-C;.4alkyl- mono- or di(C,4alkyl)amino-
or amino-carbonyl-;

Het? represents a heterocycle selected from morpholinyl, piperaziny), piperidiny] or
pyrrolidiny]l wherein said Het’ is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C;.4alkyl-;

30 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, piperidiny] or
pyrrolidinyl wherein said Het' is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C;.4alkyl-;

35  Het' represents a heterocycle selected from piperidinyl, morpholinyl or pyrrolidinyl;

Ar* represents phenyl optionally substituted with cyano, hydroxy-, Ci4alkyloxy or
C] 4a1kyl;



or piperidinyl optionally substituted with C, 4al kyl -, preferably nethyl;

Het 14 represents a heterocycle sel ected from norpholinyl, piperazinyl,

pi peridinyl or pyrrolidinyl wherein said Het14 is optionally substituted
with one or where possible two or nore substituents sel ected fromhydroxy,
amno or O -aalkyl-; 35 Het16 represents,;a heterocycle selected from

pi peridi nyl, norpholinyl or pyrrolidinyl; Ar4 represents phenyl optionally
substituted with cyano, hydroxy-, C.4al kyloxy or Cl4alkyl; -11 Ars
represents phenyl optionally substituted with cyano, hydroxy, Cl4al kyl oxy or
Cl. nal kyl . A Aritephesentgpheny] oftiopallysabstitsted eithicyan, jdrokp < salkyipoyods of
formula (1) Wne:?ei ne 5 or nore of the followng restrictions apply : Z
represents N L 1“r‘gehﬁ’?l'esent s -C3-9alkyl-, -d-sal kyl-NR12-d -sal kyl -,

-Cl4al kyl -NH-CO- or -CO NH -d -6al kyl - ; X1 represents -0-; 10 X2
represents a gliirfhel gro@gf contiichndscbnsiatt b¥those cobffoutdixf fornfal@@) ¥Widrein one

-OG2alkyl, -0- or -Q-CH2-; Rl represents hydrogen or halo; R2 represents
hydr ogen, 5cy£ﬁB¥°r91%1IrtB? QWW%MEWP% Cl4al kyl oxycar bonyl -,
Het 16- car bony represendy NH; . 15 R3 represents hydrogen, hydroxy, Cl4al kyl oxy-,

Ar 4- Cl4al kyl [ 3 eglwf_e_ Salv N2 y _gubst i hq#t ech Wt h one or where
possi bl e tm%é%ép%g?ne%;s%ﬁs ' ’ug’ffs ?Meg'g%%r’o%%ﬁ%mwo%- or Het2-; R10
represents hydr o§erNHREcallefriesent s hydrogen, Cl4al kyl - or
g . nal kyl - xmlqeﬁ;ﬂg@ﬂwl-@;; 20 R12 represents Het14-d 4al kyl, in particul ar

I kyl

nmor phol i nyl - a : t 2 represants heteracygl e sel.ecte ro.
nor phol i my! , %ﬁ%?%’??s ,ectpl?oﬂaa"ﬁﬁ% n'?!-za@fyl" b@?r ot Ty ér'gr(tr'f'@@?’]d Het2 is
optionally substOt at-€d-Cl#h one or where possible two or nore substituents

sel ected frogRihydraxy o aml Cldal kyl -; In a further enbodi nent Het2
represents a e%‘grsggtycyg{%e %rg{alé)d from nmorphol i nyl 25 or pjperidinyl

optional |y sd&baresentsfydsogen. cyaneghalg, hydroxycarlonyly G 14plioiguycarpenyl-q  epresent s
nor phol i nyl ; HeHkPScepospeatsr’n heterocycl e sel ected from norpholinyl or

pyrrolidi l'gyl R ré)rrg'se{ﬁ I%ry&lso%%, %y&r%%‘,)eli;alkyloxy-, Ar*-Cy salkyloxy or R® represents
Cialkyloxy substituted with one or where possible two or more substituents
selected from C;alkyloxy- or Het’-;

R'® represents hydrogen;

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

20 R' represents Het'*-Cyqalkyl, in particular morpholinyl-C;4alkyl;

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
25 or piperidiny] optionally substituted with C;_salkyl-, preferably methyl;
Het' represents morpholinyl;

Het'® represents a heterocycle selected from motpholiny] or pyrrolidinyl;
Ar* represents phenyl;
Ar’ represents phenyl optionally substituted with cyano.
30
Another group of compounds consists of those compounds of formula (I) wherein one
or more of the following restrictions apply:
Z represents NH;
Y represents -Csgalkyl-, -C;galkenyl-, -C;_salkyl-oxy-Ci_salkyl-,
35 -C1.5alkyl-NR'%.C; salkyl-, -Cj.salkyl-NR 1*-CO-C,_salkyl-, -C;¢alkyl-NH-CO-,
-CO-C;qalkyl-, -Cy.7alkyl-CO- or Cyalkyl-CO-C; ¢alkyl;



Ar5 represents phenyl optionally substituted with cyan. 30 Another group of
conpounds consi sts of those conpounds of fornmula (I) wherein one or nore of
the following restrictions apply: Z represents NH, Y represents -C3-9al kyl -

-G -9al kenyl -, -d-salkyl-oxy-O-sallryl-, 35 -0 -5al kyl -NR 12-0d -sal kyl -
- ClL. 5al kyl -NR13-CO- O -sal kyl -, -C, &yl1l-N CO, -CO Ct-gal kyl -,
-C-alkyl-CO or d4alkyl-COd-6al kyl; -12- X represents 0, -OCl. 2al kyl -
-O-N=CH, NR16-CO -NR16-CO Cl1_2al kyl-, NRLl or -NR1-CI_2aI kyl-; in a

particul ar enbodi ment X1 represents -0-, -0-CH2-, NR'"" or -NR10-Cl2 1_; X2
represents a dyir sehtarml,.o()(:1 aﬂyﬁlzﬁNEGH NR“QKNZQR“LCO tbiaﬁ@}-qmi"adrkyl

Cl-2alkyl, 5 NRL 7: al or o n a
particul ar enbod 12?{;5} ae‘?&ﬂ‘i“ﬁ'“é??@fﬁo%mse”ﬁ 'I@CF@ NRI
-NR11- d _2al kyl - -NRI\?FU‘.]lzaIHyIB—,_, Het 20-Cl -gal cyl, NR 7-CO, -NR17- oo Cl - 2al kyl -
-C-2allryl-, = I (o] N -+, cyan,
hal o or hydrox>§/ ée]pé%(ﬁébﬂﬁmﬁ,o ?Ocﬁfﬁ?gb()ﬁvrg}g aifgé?r#}ygf aﬁgﬂ hal o,
hydr oxy, hydroxy b&@I'NR "e0-Craalkyy: NBy B NBS n(}l EDEHANB Ny | - |
C2val kyRy: , QFZeﬁ:lbohﬂentxggﬁp éﬂﬁiﬂﬁéctséﬁldeEMHRZNRé‘PC@iH@w hydLOgen
cyano, hal o, hydrgxy 1 ydr oxy,
Cl- aal kyl oxy-, ﬂﬁc gé{? k@# X }:\Yﬁ{” mslgﬁ‘t &Bfg %FQM& substituted
with one or V\hereOr-ﬂSgalkyl eOt-mo—@-rCHmre substituents sel ect ed from
G- aal k1 ?éiyf@;eﬂ?*ﬁ?hy&%i@@"‘?éﬁs‘%%& i %ffefﬁéfﬁ% 1 - or
Cl - 4al kyI 18xy£ezi?ﬂ§6ﬁ‘?9‘lsh}’dmmc}’@ﬁr hale hydropg; hy) Q’,‘}’CQIB‘PW in particular
g?rghoggln{;l e ahlkylbxy c%oﬁSHQHe@]ﬁlcaﬁ)leg%ﬁ mxdkﬁgenmmwkyl%,q Eggﬁ §|r-4a| Kyl
14al kyl ; R17 reprhégg'ﬂ* %m'a?dé’ﬁs‘?%%é%? TR Ihydm?@?%?a& %jé;hly 9
d 4al kyI oxy- Cl 4&hkslkyny}- ror}ban i cular R16 represents hydrogen or Cl4allcyl;
Het' representgd rbiH bs'éﬁ@'hyhrogéﬁ h9&6k§r3€§ﬂia§fbk UpedC xr@kék dprdsents

Oa

mono- or d#( CLalGegRamRr R bl RRp e o HB%E%SSIBIG fvo 6Finoi sufbibients Y
selected from C;4alkyloxy- or He‘c2

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

R represents hydrogen, C;.4alkyl- or Cy4alkyl-oxy-carbonyl-;

R represents Het'*-Cysalkyl, in particular morpholinyl-C; 4alkyl;

20 R!® represents hydrogen, Cyalkyl-, Het?'-C)4alky] or C;.4alkyl-oxy-C;4alkyl; in
particular R' represents hydrogen or C,4alkyl;

R represents hydrogen, Cyqalkyl-, Het*!-Cy4alkyl or Cy.4alkyl-oxy-C; salkyl; in
particular R represents hydrogen or Cy 4alkyl;

Het! represents thiazolyl optionally substituted amino, C;alkyl, hydroxy-C;4alkyl-,

25 phenyl, pbenyl-C; 4atkyl-, C,4alkyl-oxy-Ci4alkyl- mono- or di(C4alkyl)amino-
or amino-carbonyl-;

Het represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het” is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or Ci4alkyl-;

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

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

35 Het'" represents a heterocycle selected from piperidinyl, morpholiny! or pyrrolidinyl;

Het™ represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl or piperidiny);



Het 2 represents a heterocycl e sel ected from norpholinyl, piperaziny],

pi peridinyl or pyrrolidinyl wherein said Ref is optionally substituted with
one or where possible two or nore substituents selected from hydroxy, am no
or G.aalkyl-; 30 In a further enbodi nent Het2 represents a heterocycle

sel ected from norpholinyl or piperidinyl optionally substituted with

C, 4al kyl -, preferably nethyl; Het14 repregents a heterocycle selected from
nmor phol i nyl , piperazinyl, piperidinyl or pyrrolidinyl wherein said Het14 is
optionally substituted with one or where possible tw or nore substituents

sel ected fronygwtsep féhnt@é‘hé’t&o@clﬁele@téhlﬁb‘m mo&»ﬁoiﬁ@ll Jfﬁpér%ﬁﬂ ér%ilﬁ‘yl or
heterocy;:l e Sﬁ| eg}tl%‘g g%egtﬁagﬁ{amdﬁpmr %E%Wegrv?&%rro I n PI—|et 20
represents a he W?‘]Iélﬁl gqq%qo

pi peridinyl; - 13twd—h1t1ﬁdrersebxnwnﬂstsde¢a:emﬁbmrhgdmy,eanm¢ et:CealHyﬂ-om nor phol i nyl,

pi perazi iy, Ribietluinefts BHOTO sHhdbtled U S Scftall GlakioRpb onal | ¥

substituted vmt ne o WO Ofr titue sel ected
f rom hydr oky, anfnelisi; O - 4al kyI . Ard represents phenyl optionally

substituted warh tsﬂh‘éﬂyl%ﬁon sublbtituited Wity oo, HydfdxgaCkadikyldiyoor! epr esent s
phenyl optionall §ffa@9'i{p' tuted with cyan, hydnxy, G .4al kyloxy or d -0alkyl.

A further group ounds consists of those conpounds of fornula (1)
wherein one 10 or nore of the following restrictions apply: Z represents

"CL sal ky) N B ol oGRS oyl  whepgn one
6al kyl - N0 orporeehihgoll @IVmBé‘?S ?HPSPart icular Y represent s - C3 sal kyl -
-d -sal kyl - NRZZcﬁéseﬁﬁlNHl -, 15 CI 5al kyl - NR13 CO Cl5al kyl -

-Ct, alkyl- NH = 6a nd, NR1,
“NRID-C - zalkgl%prgﬁﬂ?ge , 4 %ﬁkﬁ‘u‘c’s ?e‘%{/ls“]ﬁwgéé PCH2-; X2
represents a- O —ﬂﬁiaikyl-l@@ -CNF@W]-C@ hNHyCOOOI-IQ‘Q W@l-ﬁ@kﬂkyl R1
represents hydromﬂ reg&tsRQgﬁpﬁesg h)qqkrlhg:eguky;yano haI o,

oot osent s °%'r S ‘3@%‘ %B%Br,kﬁw PR o S s
represents CX tepkdsyntox direas bend, NR'SNRI +E; za&gl-pmmﬂ-b -,pCsalllylle two or nore
substi t uent S sel(e@tl_%jk}tl,r_@nog_oﬁyyl oxy- or Het2-; 25 R10 represents
ydrogen: sz epresents a-0-, NR!L, NRV"-CO, NR "-CO-Cy salkyl or Het®-Cr qalkyl;

R! represents hydrogen or halo;

20 R represents hydrogen, cyano, halo, hydroxycarbonyl-, C;4alkyloxycarbonyl-,
Het'®-carbonyl- or Ar’;

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

25 R represents hydrogen;

R represents hydrogen, Ci4alkyl- or Ci4alkyl-oxy-carbonyl-;
R represents Het'*-Cy_4alkyl, in particular morpholinyl-C;alkyl;
R represents hydrogen;

R" represents hydrogen;

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 Cy4alkyl-;

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

35  Het" represents morpholinyl;

Het'® represents a heterocycle selected from morpholiny! or pyrrolidinyl;
Het™ represents pyrrolidinyl or piperidinyl;



R11 represents hydrogen, Cl4al kyl- or G -ral kyl -oxy-carbonyl-; R12
represents Het 14-Cl4al kyl, in particular norpholinyl-d aal kyl; R13
represents hydrogen; R' represents hydrogen; 30 Het2 represents a

het erocycl e sel ected fron1nnrphollnyl pi perazi nyl, piperidinyl or
pyrrolidinyl wherein said Het' is optlonally substituted with one or where
possi bl e tmo or nore substituents sel ectldd from hydroxy, amino or

Cl .4al kyl-; In a farther enbodi nent Het2 represents a heterocycle sel ected
fronlnnrpholinyl or piperidinyl optionally substituted with Cr4al kyl -

preferably nethy represents norpholinyl; Hetl6 represents a
het erocycl e se egqﬁ%gsH%&$ﬁ nor phol i nyl or yrrolldlnyl Het 20 represents

pyrrolidinyl &r mppresentsdibenyl.optianally sabsti \Elélewagophenyl Ars represents
phenyl optionally substituted with cyano. O her speci al group of conpounds
are: 5 - those conpoupnds of forrrul&a(rl) wherein -Xl - represents -0-; - those
conpounds of HJr'*’Frgﬂ 1a} gipup AE pampoun represents NR1O-, in particular NH;:

- those conpounidisseafonfponnds of férigulaiewhdrein~X2 repmmtssaqi s NR17-CO- G . zal kyI

- Prepr esent s bk oniptufd 'ﬁmﬂwﬁiﬁm%ﬂ%%&ﬁ%“&{%%% W@ﬁ?ﬁ'y?-;
- those conpoun@QSQﬁOmP@%IﬁfQWﬂadﬁbWbﬁfﬁﬂ- Ww%%rﬁg ~CO-Cyzalky

G sat kyl - NR13- %r@gﬁl_lm{.cmclfaﬁ@‘]-sal kyl -CO-NR14 -Cl.sal kyl-, in particul ar
- Cl1- sal kyl

- - NH 5al k ds of formul a Rl is
fluoro, chlord Pebqomux‘isl@f @%Wﬁ%%aﬁﬁd@@? WWF%‘% 1@%#@‘2‘ Rz is
fluoro, cheoro impatiicolsn:-NH-Chwlkgl-conpounds of fornula (1) wherein Rl and R2
represent hal 9, 4h& Rl dé'(ﬁ'rfor}dﬁ@as@ ﬁ}gﬂoqn ﬁgntgornul a (1) wherein R1

represents fluoro and resent gQse . conpounds of fornula (1)
wherein R2 is H& SﬁlkleﬂR PG iyl ?WZMTCQMOFQHPWL wisrticplat ed wi t h
met hyl; 20 - thm;sgamﬂrmjﬂm.ﬁlgén(ﬁqrnul a (l) wherein R2 is C2.6al kynyl-, in

part o gazﬁhﬁ&cofnpoﬂgﬁowu Vel S A, oo WG 12 Lo s, 1
fornula (13 whe Q$W°R8’0ﬂ%4§r@ dermuta (Jﬂewhmmy Rans:lﬂume,rcéimo onbromo;
those compounds of formula (I) wherein R' and R? represent halo, in particular those
compounds of formula (T) wherein R* represents fluoro and R? represents chloro;
- those compounds of formula (I) wherein R? is Het’, in particular thiazolyl optionally
substituted with methyl;

20 - those compounds of formula () wherein R? is C;.salkynyl-, in particular ethylyn;

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

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

25 - those compounds of formula (Y) wherein R® represents Cj4alkyloxy substituted with
one substituent selected from C;4alkyloxy- or Het’-, in particular propyloxy
substituted with morpholinyl;

- those compounds of formula (I) wherein R'! is hydrogen or C1.4alkyl-, in particular
methyl or wherein R! is C,alkyl-oxy-carbonyl-, in particular t-butyl-oxy-carbonyl-

30 = those compounds of formula (I) wherein Het? represent morpholinyl optionally
substituted with C;4alkyl, preferably morpholinyl attached through the nitrogen
atom to the remainder of the compounds of formula (I);

- those compounds of formula (I) with Het® represent morpholinyl optionally
substituted with C;salkyl, preferably motpholiny] attached through the nitrogen

35 atom to the remainder of the compounds of formula (T);




met hoxy is at position 7 of the structure of formula (1). 25 - those
conpounds of formula (1) wherein R3 represents Cl4al kyl oxy substituted with

one substituent selected from d . 4al kyl oxy- or Het2-, in particular

propyl oxy substituted wi th norpholi nyI ; - those compounds of fornula (1)
wherein R11 is hydrogen or Cl4al kyl -, fsarticul ar nethyl or wherein R11
Is C 1.4al kyl -oxy-carbonyl -, in parti cuI ar-t - butyl - oxy-carbonyl - 30 - those

conmpounds of fornmula (1) wherein Het2 represent norpholinyl optionally
substituted with Cl al kyl, preferably norpholinyl attached t hrough the

Compounds of Toruy SERER ‘m““‘?% D e oot Oty oplionaly { Nose
substituted wit ﬁ%ﬁﬁ%ﬁ%ﬁ%} Péefff‘ &ﬁﬂ%ﬁlﬂqﬂﬁw&ﬁ%‘]&g’k’é‘ﬂg r%‘ﬁw\hlt he
nitrogen 35 atammthdnemamﬂlerﬁﬁihﬁcmﬁpohmesmfcfomﬂmﬁ of formula (1); -15- -

those conpounds of formula (1) wherein Het12 represent norpholinyl
optionally substituted with O 4al kyl, preferably nmorpholinyl attached

through thé nilep&ither erabasiment of Hie iresetiinveation thetR, subsiviestisas pesitiond niie a (1) .

5 In a furtheRr’gukacichn bt gsitiol S’ REGHERE sibRHRBAY 42 Boditich 3f the whdnirbept 15 at
position 4 tfhe R&}substltuent Is at position 5" and the R3 substituent at
position 7 of ?rﬁgﬂ% ucture of forrmula (l1). The conmpounds of this invention
can be prepared by any of several standard synthetic 10 processes conmonly

used by those 1gKil, i m;’?”? for
I nstance in theglfc %wn%ft?%f@iégﬁgﬁesﬁ %ﬁfe?c C 1;ol"fg:o ouag%g@bwm
(part4) p 1026 Prosossesrsunonly psedihy; thess skiflpd inthe art gf mpgﬁw

Bull., Vol 41(fé’r)m§ﬁibe i3S fFOUAARY refeteridds MHEREacycIRECkPO dﬁﬂﬁ.’nSVoll.M @ﬁﬂél

CR-(i1) V(PRI ORFu py iy i eﬁcﬁﬂé}rﬂ?@“&“ﬂ%‘ﬂ@? | and

Yz represent é@:ﬂ&&Bkiﬂlsmm,E@kmmns 1,2001, 130-137.

Y2—X; R
X3"“Y1 Cli X4 \YZ_XZ R. ji: B
X AN 22 X34 HN \R1
// i HZN\\l] — X11\\CN
3 .
R Ry Ra/ 2 N/ )
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X
/ /T]Rz /
/ NS
1
X, l A CN
R3-_~ N?

Yl and Yz represent a Cl_salkyl or CO'Cl,salkyl

X, and X, represent optionally protected functional groups, such as for example a primair, secundair or
tertiair amine, hydroxy or halo (Cl, Br or I), which upon reaction produce together with the Y,
respectively Y, substituent to which they are attached, the divalent Y radical as defined for formula (I)

15 As further exemplified in the experimental part of the description, the compounds of
formula (f) wherein X’ represents -O- were generally prepared starting from 6-acetoxy-
4-chloro-3-cyanoquinolines of formula (I), which can be prepared from the known 5-
acetoxy-4-alkoxy-2-nitrobenzoic acid (Scheme 2).

20  Coupling of this quinoline of formula (II) with suitable substituted anilines (III), which
in their turn can. be prepared according to reaction schemes 3-7, furnish the
intermediate compounds (IV).



X3 and X4 represent optionally protected functional groups, such as for
exanple a prinmair, secundair or tertiair am ne, hydroxy or halo (O, Br or
1), which upon reaction produce together with the Y1 respectively Y2
substituent to which they are attached, the divalent Y radical as defined
for formula (1) 15 As further exenplifieg in the experinental part of the
description, the conpounds of formula ( f wherein X1 represents -0- were
generally prepared starting from 6-acet oxy- 4-chl oro-3-cyanoqui nol i nes of
formula (11), which can be prepared fromthe known 5-

acet or_y- 4- a:c kpaptotacﬁtmtdf@mﬂeeﬁhsdlaes @lff()ﬁﬁlhﬁf(W) a3 des&gb@)]kimrbt&&n@f@bhpﬁiah ]
quinoline o orrru U ic

in their tur n bﬁ’"%fa'g%)g)ﬁv@?ﬁ "ﬂ?éﬁy%ﬁ& oﬁﬁi@({hé?gﬁ’gg A‘}B{ﬁ‘?& sh the
i nt ernmedi ate dosup@undésl\/(i’dsw)obucﬂzﬁdmm@lmthe;targencmﬁpmimds (I (Sohemne |1)at es of
formula (1V) as described in ProtectiSgkemét oups to Organlc Synthesis by T.W

Greene and P.GM Wits, 3°' edition, 1998 followed lyy-ori g ure under

M t sunobu conditi gl\oe t heVW ar get corrpounds (1) Scherre Scherre 10
v-01YIx R2 \~ | C, Oy AR2 | RZ Oy 1RO\ \ ON
ON HZN R RL © (l) [1V)+ Vv oLy ﬁ~~R2—Ho x° @2, 1R2 ~ HN
\'"Rt HN\HN R~ O OI\\dTlaN Pf)I\CNpRﬂl &V) Rls ' p N Rlel
ONONwWwW V = protective@roup such é!g)for exanpl e r?et hyl arth’ﬁyI t-butyl,

nmet hyl, ethyl, lenzyl or trialkylsilyl groups R18 represents Ara,

Ar4-C -4a| kyl , do\4aj,k ReCysal kenyl getional Lyrsubstituted-witfe Hetg2 or
Rts represents Ct. YAal 1\}subst|tut ed with on q]r wher e posgi bl e tWoﬂor nor e
substituents seﬁéct edNT IotR’ HNT SR 7‘ HNT Y R!

R18 18 18
\o N/ ([V) R \0 N/ R \O N/ (I)

V = protective group such as for example methylcarbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsityl
groups

Rmrepresents A, Ar4-CMaIkyl, Calkyl, C, alkenyl optionally substituted with Het'2or R
represents C,_salkyl substituted with one or where possible two or more substituents selected from
C,.4alkyloxy, hydroxy, halo, Hetz, NR6R7, NRng-carbonyl or Hcts-carbonyl, wherein Ar3, Ar4, Hetu,
Hetz, Rﬁ, R, Rs, R’and Het® are defined as for the compounds of formuia (I)

The 6-acetoxy-4-chloro-3-cyano-quinoline (II) may be produced according to scheme
2. In this synthesis scheme the 2-amino-benzoic ester derivative (VII) may be
produced by esterifying the 5-acetoxy-4-methoxy-2-nitrobenzoic acid (V), for example
with dimethylsulfuric acid in the presence of a base, for example potassium carbonate
10  and then reducing the nitro group for example with iron/acetic acid.
Next the compound (VII) thus obtained is converted into the quinoline ring of formula
(IX) according to a method described, for example with 1,1-dimethoxytrimethylamine
(DMFDMA) in dimethylformamide (DMF), followed by an electrophilic substitution
reaction to introduce the 3-cyano substituent.
15  Next the 3-cyano-quinoline derivative thus obtained is chlorinated by action of a
chlorinating agent for example SOCL, in DMF to yield the quinoline derivative of
formula (1I).



Cl 4al kyl oxy, hYdroxy, hal o, Het2, NR6R7, NR8RO-carbonyl or Het 3-carbonyl,
wherein A?, Ar4, Het? Het2, R6, R7, R8, Rand Het' are defined as for the
conmpounds of formula (1) 5 The 6-acet oxy-4-chl oro-3-cyano-quinoline (I1) may
be produced aecording to schene 2. In this synthesis schene the
2-am no- benzoi c ester derivative (VII) _y_be produced by esterifying the
5- acet oxy- 4- nmet hoxy-2-ni trobenzoic acid (V), for exanple wth
dimethyl sultbric acid in the presence of a base, for exanple potassium
carbonate 10 and then reducing the nitro group for exanple with iron/acetic
acid. Next the conpound (VII1) thus oﬁ¥%¥%§d'is converted into the quinoline
ring of formula (IX according to a nethod described, for exanple wth
1,1- dinethoxytrkggthyl m ne on dlnethylfornanlde follomed
[

by an el ectroph stit t| re |ont0|nt1{9d cethe3c
substituent. 15 heH3- i no vative ‘f us cigﬁgoms
chlorinated byR'ag Y, a chI ori ﬁﬁté Q8 t for exanpl &" ) DMF to

yi el d the quinoline derjkyative of formJIa -17- chem)200
Esterification O 1 \ OR Reduction O | \ Nis 1 2 O NO2
/2) M1) Cyclization Substitution o' Giov ovan é "'E”ifo CN RI18 O
I 'j, N SOCl2 in DIVFRlS\ér)N(LH) (IX) Rg rewent ra, Ar-d.vyal kyl,

Cl4al kyl , C2. 6al kenyl onal submmg&d th Hef12.0r R18 represents
Cl. 4al kyI substi t ut ed WI @ Nvhere—possi,pl

nore substituents
sel ected from Cl.gal ®%g 7, NR8R9- car bonyl or
Het 3- car bonyl, wherein Ara Ar, t12, Het2, R6, R?,( , ROand Het3 are
defined as for the conmpounds of ®or mul a (I') For those conpounds where X2
represents -0-, the suitable substituted anilines of formula (1118) are
general |y prepa&‘eerddatm 8é-coamiRT, Gdisl, Cyamafioptabiig subituta-whaabbsr't X) 5 and
the a, (0-prot egteatts bpRgeivatnRd with 62Ok IRrepsible tivtbehora kubitieeseléddbhi ONs i n a
reaction inert c3lkyieR] hydioRy, ha®XBAHNRR WRPRIGarbinfiRt Bal-ameiyh Whakin A DWW Héth t he
presence of Het?, R%, R, R®, R%nd Het” are defined as for the compounds of formula (I)

For those compounds where X? represents -O-, the suitable substituted anilines of
formula (III*) are generally prepared from the commercially available nitro-phenols (X)

5 and the @, ®-protected halogenated alcohols (XI) under alkaline conditions in a
reaction inert solvent, for example, using dimethylacetamide (DMA) in the presence of
K>CO3;. The resulting nitro-phenyl derivative (XII) is subsequently reduced according
to standard conditions, for example, using iron/acetic acid, to yield the substituted
anilines of formula (II*) (Scheme 3).

10
Scheme 3

O\Y/o R2
| X0, ji\\

NO,
Reduction
/o\ r R2
HoN \

X X0
X represents a halogen such as for example, Cl, Br,1and F
V represents a protective group such as for example methylcarbonyl



K2CO3. The resulting nitro-phenyl derivative QW is subsequently reduced
according to standard conditions, for exanple, using iron/acetic acid, to
yield the substituted anilines of formula (Ma) (Schene 3). 10 Schene 3 R2 H

V.OY~-0 //Il R IlI~+ X i_ Il R~ N2YVONRL (Hn (77 (XI)
ZReduction V .0~ ~-OR2 (~) X represeni a hal ogen such as for exanple,
C, Br, | and F V represents a protective®group such as for exanple

met hyl car bonyl -18- For those conpounds where X2 represents -NRLl1-or
NR'-Cl _2al kyl -, the suitable substituted anilines of fornula (111) are

general |y praRgiifee ésrRsbuhBEwhQEXE r&ir@bhty -NRYVGh] -2 &2, 4lky1L, Shd@igab dehy des
(XI11) and the am g(f substi %ut %&@%ohol ) %@L&ﬁb‘% ﬁ_rﬁ]gtﬂct I ve argﬂnat I on
under st andarHoH of fogpa P 25897, g frgm fhe commercially
titani un(iv) iavaifsblyDuitdebengaldehydes (KGN paerthes arhime sbistituted adeohsls|(XEV) by yi el di ng
in a first : L& o= ' " ; he primary
free al cohol §|L(§R:B{r7é(; ec?{éﬁﬁéﬁﬂ?%ﬁ%ﬁﬁsﬁ?&%@gs, (ﬁa@gﬁ%l e, using an
esterificati dieniwnGy)issproppxide atwedpcingagayia it etbanal a3 spdvent, idddis ima X r i di ne.
The thus obt at Qﬂeﬁj&bﬁ?@h@séﬁfoﬁﬂﬂ .(XV1) is subsequently reduced
according to standard candi tions r.examl e, usi i ron/acetic acid to
Vi erd the sBUE HEoRaA e Adicl ptothetNsitE i Fiownatntlrehy BF GBI 4"} Gop
R2~ Fi + HN11sidg aﬁgdnﬁﬁ¢aﬁen ki G2Pwith aceﬁRiﬂh}*driﬂein_iﬁQ%eBBEe of pyndmm on 2N Rt
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10  standard conditions, for example, using iron/acetic acid to yield the substituted anilines

of formula (HIb) (Scheme 4).
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V represgents a protective group such as for example methylcarbony!

15  For those compounds where X represents —~O-N=CH-, the suitable substituted anilines
of formula (III°) are generally prepared according to reaction scheme 5.

In a first step the known 2-nitro-benzaldehydes (XIII) are converted into the
corresponding oxime (XVII) using, for example, the art known condensation reaction
with hydroxylamine.

20  Next said oxime of formula XVII is allowed to react with an halogenated alkylacetate
under alkaline conditions, for example using K;CO3; in DMSQ, followed by reducing
the nitro group, for example, with iron/ acetic acid, to provide the suitable substituted
aniline of formula (III°).



~tt\\.. NI // H2N\~" | ~-'"- R \ I, ) 2N R CAVI) P) V represents a
protective group such as for exanple nethyl carbonyl 15 For those conpounds
where X2 represents -0-NCH, the suitable substituted anilines of fornula
(HI') are generally prepared according to reaction schene 5. In a first step
the known 2-nitro-benzal dehydes (Xl 11) a_lig_ converted into the corresponding
oxime (XVI1) using, for exanple, the art known condensation reaction wth

hydr oxyl am ne. 20 Next said oxine of formula XVII is allowed to react with
an hal ogenated al kyl acetate under alk Iﬁ ne.conditions, for exanple using
K208 in DVSO, followed by reducing tH&MFtro group, for exanple, with
iron/ acetic acid, tg proyide the suid esHbstltuted aniline of fornula
(111). -19- schene 5 R VH N RHNZREOH AN\ ~IR,+ XY OY () O(Xvm
KCO iii2DJSo 0O 5;—"7‘R2“Réduo;n \Q~OY16\ NR~-II on 02N
R () X represents a hal og uch as for ewagple d, ocmyor those

Cl - 6al kyl -NH CO-, the suitable substituted anilines of f el1!) are
generally 5 prepgpRd accordl ng to reaction sché¢ne 6 rst step the

conpounds where X2 represents” a direct bond and Y repreiFnts
known 2-ni tro- benzoi 8~aci® dsl(;%aare i daj.ed @Ot he g nt ermediates of

formula (XXI'l) under art kn q]ondl tions, for exar?bl eN *a hydr oxyl at ed
am ne of fornmula (XXI) thatN Added aropvvl etoamxtou“ R(XX) in CH2Cl12

in the presence of 1,1 carbonghbis-1Him dazole. )

X represents a halogen such as for example Cl, Br,Ior F

For those compounds where X? represents a direct bond and Y represents
Ci-¢alkyl-NH-CO-, the suitable substituted anilines of formula (IIId) are generally
5  prepared according to reaction scheme 6.

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 CH2Cl, in the
presence of 1,1’carbonylbis-1H-imidazole.

10  Next the primary free alcohol is protected using art known procedures, for example,
using an esterification reaction with acetic anhydride in the presence of pyridine.
The thus obtained intermediate of formula (XXIII) is subsequently reduced according
to standard conditions, for example, using iron/acetic acid to yield the substituted
anilines of formula (II%).

15
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V represents a protective group such as for example methylcarbonyl



10 Next the primary free alcohol is protected using art known procedures,

for exanple, using an esterification reaction with acetic anhydride in the
presence of pyridine. The thus obtained internediate of forrmula (XXI I) is
subsequent |y reduced according to standard conditions, for exanple, using
iron/acetic acid to yield the substituted anilines of fornula (111). 15
Scheme 6 O R2\ 0 FiO-Y~N //R2 OH Ami dat2ln Ro2 H2N-Y-COH -i 02N \R () ()
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R 02N R (nod) CXH1I1) V represents a protective group such as for exanple
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10 Y, represents a C, salkyl

Alternatively, those compounds of formula (I’*) wherein Y represents
-Cy.salkyl-NR -Cy salkyl-, -Cy salkyl-NR*-CO-C; salkyl-,
-Cy.2alkyl-NH-CO-CH,R "*-NH- or -C,.salkyl-CO-NR-C;.salkyl-are prepared using

15  the following synthesis scheme. The intermediates of formula (IV®) are obtained as
described hereinbefore. Deprotection and subsequent formation of the corresponding
ether using the appropriate aminated alcohol under standard conditions provides the
intermediates of formula (XXVIII). Deprotection followed by ring closure provides the
target compounds of formula (I'%).

20
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V = protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl, benzyloxycarbonyl
or trialkylsilyl groups, or in case of solid phase chemistry the resin to which the remainder of the
molecule is attached

R represents Ar®, Ar*.C, 4alkyl, Cy_qalkyl, C, salkenyl optionally substituted with Het'? or R'®
represents Cy 4alkyl substituted with one or where possible two or more substituents selected from
C,alkyloxy, hydroxy, halo, Het?, NR°R, NR®R®-carbonyl or Het’-catbony], wherein Ar®, A,
Hetlz, Hetz, RS, RV, RE, R’  and Het® are defined as for the compounds of formula ()

Y, and Y, each independently represent a C;_salkyl, CO-C;_salkyl or CO-CH,R'*-NH-

@

Where necessary or desired, any one or more of the following further steps in any order
may be performed :
5 (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
salt, a quaternary amine or a solvate of a compound of formula (I) or a protected

10 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 (T) or a protected
form thereof;



Yr HN\R Y7 HN\\Y Y] HN~.\ Ol \ NCNr CNRL I \ \ INRL Rrgis MX) RB.p
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case of solid phase chem stry the resin to which the remai nder of the

nol ecul e is attached R18 represents At3, 4-C .yal kyl, C1.,al kyl,

C2. bal kenyl optionally substituted with 12 or Rrs represents Cl {alkyl
substituted with one or where possible two or nore substituents sel ected
from C1. 4al kyl oxy, hydroxy, hal o, Hee, NR6R7, NR$RO-carbonyl or
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converting a co or a protected formthereof into a

further cénmpduhwhere ﬂmmmoan(l pf fogmulg () isebiainedpsfagnisiure of dorand (8) )
converting a corgRgitidehedy ref1Vip iR tixur®fo dbtdd tHeRIehifdl dnahtibrhdier eof into a

N-oxide, a salt, a quaternary amne or a solvate of a conpound of fornula
(1) or a protected 10 formthereof; (iv) converting a N-oxide, a salt, a

guat er nary aniGoenmunds d‘dbmﬂe(lb,fN-axidasrrpdﬂitinhsaits cjwlremat;aax(ﬂn)esmd a prot ect ed
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-22- (v) convertin uaternary am ne or vate of a
conpound df f@P?ﬁ!ﬂlﬁg(“ﬂheéﬁ"e&“ﬁﬁBﬁ%l’@@?df’{?ﬁﬂﬁl‘t’%%?al'tﬂto anot her N-oxide, a
pharmaceutically acceptable addition salt a quaternary am ne or a solvate

of a conmpound rnul a. r.a .M.t her eof : Vi where t he
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formula (1), Nr jsdes, addition salts, quaternary am nes and stereochem cal
i someric forme thereof can be converted into further conmpounds 10 accordi ng
to the in/éntion usi ng procedures known in the ark It will be appreciated by

t hose ski |l | ed Functidual grotpy, indiich inistdesirapledo parers, indisde hydeskyaoine and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups
(e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and
tetrahydropyranyl. Suitable protecting groups for amino include tert-butyloxycarbonyl
20  or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C1.galkyl
or benzyl esters.

The protection and deprotection of functional groups may take place before or after a
reaction step.

25
Additionally, the N-atoms in compounds of formula (I) can be methylated by art-
known methods using CH3-I in a suitable solvent such as, for example 2-propanone,
tetrahydrofuran or dimethylformamide.

30  The compounds of formula (I) can also be converted into each other following art-
known procedures of functional group transformation of which some examples are
mentioned hereinafter.

The compounds of formula (I) may also be converted to the corresponding N-oxide

35  forms following art-known procedures for converting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be catried out by reacting the
starting material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with an



the functional groups of internedi ate conpounds may need to be bl ocked by
protecting groups. 15 Functional groups, which it is desirable to protect,
i ncl ude hydroxy, am no and carboxylic acid. Suitable protecting groups for
hydroxy include trialkylsilyl groups (e.g. tart-butyldinmethylsilyl,
tart-butyl di phenylsilyl or trinmethylsilyly, benzyl and tetrahydropyranyl.
Suitabl e protecting groups for am no |nclude tart-butyl oxycarbonyl 20 or
benzyl oxycarbonyl . Suitable protecting groups for carboxylic acid include
Ctl.dal kyl or benzyl esters. The protection and deprotection of functional
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appropri at e Qfigélofmefiané, 208 dAktufes BEEIRE s@Rentd}PPr OpPri at e i norgani ¢ peroxi des
conprise, for exanple, hydrogen peroxi de, alkali metal or earth alkaline
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benzenecar bo 0! ?< fﬁﬁ% oi c acid,
a.g. 3-chl oro%@ég ara%ongef%gtx%fobg Cl Mgger%xoa anoi c ” acl &88
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sol vents are coflﬂtlér Eurddtip (R tribhEbE NiquidehRimad deaihelad tie Igke. €t hanol and the i ke,
hydro- car.bons, e.g. toluene, ketones, e.g. 2-butanone, hal ogenated

hydr ocar bons, e.g. dichl onmet hane, and mixtures of such sol vents. 10 Pure
st er eochemi caﬂdn;e ofsbereoripounds offorshuls (ramginopeof the ioferthediates in tlid preseay itbe

ggt ai ned by Jehifio Ry b6rithinaH affmdEtic KABYAatBMO oA R ocHelicallf isoRERES MYy be
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art-known procedures. For example, diastereoisomers can be separated by physical

20  methods such as selective crystallization or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtures with suitable
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts
or compounds; then physically separating said mixtures of diastereomeric salts or

25  compounds by, for example, selective crystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochemically
isomeric forms of the appropriate intermediates and starting materials, provided that the

30 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.

35
Some of the intermediates and starting materials as used in the reaction procedures
mentioned hereinabove are known compounds and may be commercially available or



physi cal nethods such as sel ective crystallization and chromat ographic
techni ques, e.g. counter-current distribution, liquid chronmatography and
the like. 15 Sone of the compounds of fornula (1) and sone of the
intermediates in the present in- vention may contain an asymetric carbon
atom Pure stereochemcally isoneric forE% of said conpounds and said

I nt ernmedi ates can be obtained by the applf€ation of art-known procedures.
For exanpl e, diastereoi somers can be separated by physical 20 nethods such
as selective crystallization or chromatographic techni ques, e.g. counter
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-Cl.zalkyl- -CH,-, -O-N=CH- or C; za-]k}’l

15 R!represents hydrogen, cyano, halo, hydroxy, formyl, C;.salkoxy-, C;.¢alkyl-,
Cj-¢alkoxy- substituted with halo,

Cisalkyl substituted with one or where possible two or more substituents selected
from hydroxy or halo; and

R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het'®-carbonyl-,

20 Cisalkyloxycarbonyl-, C;4alkylcarbonyl-, aminocarbonyl-, mono-or
di(C1.4alkyl)aminocarbonyl-, Het', formyl, C;.4alkyl-, Cz.¢alkynyl-, Cs.scycloalkyl-,
Csscycloalkyloxy-, C;salkoxy-, Ar°, Ar'-oxy-, dihydroxyborane ,

C;.¢alkoxy- substituted with halo,

Ci4alkyl substituted with one or where possible two or more substituents selected

25 from halo, hydroxy or NR*R>,

Ci.alkylcarbonyl- wherein said C;.4alkyl is optionally substituted with one or
where possible two or more substituents selected from hydroxy or
C14a1kyl-oxy-;

R* and R® are each independently selected from hydrogen or C;.4alkyl;

30 R! represents hydrogen, C;alkyl, C14alkyl-oxy-catbonyl-, Het'’, Hetm-CMalkyl-,
C,alkenylcarbonyl- optionally substituted with Het'®-C; qalkylaminocarbonyl-,
Cz4alkenylsulfonyl-, C;4alkyloxyC4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or C;salkyloxy-;




Y represents -C3aal kyl -, -C3_9al kenyl -, -Cl_sal kyl -oxY-d -sal kyl -, 10

-Cl . 5aJkyl -NR12- Cl _5al kyl -, -C, 5al kyl - NR13 Co G .alkyl-,

-Cl . Sal kyl - CO- NR14- d - 5al kyI - Cl 4al kyl - CO- NH-, -G 4al kyl - NH CO-,

- G nal kyl - CO-, Cl4al kyl -CO-Cl . . 6al kyl; X2 represents a direct bond, O,
-0-d.2alkyl-, CO -CO d _2alkyl-, NR11, NR11-Cl. 2al kyl -, -CH2-, -O N=CH
or Cl-2alkyl; 15 R represents hydrogen, @yano hal o, hydroxy, fornyl,

Cl_6al koxy-, Cl.Salkyl-, Cl_6al koxy- substituted with halo, C 4alKkyl
substituted with one or where possible two or nore substituents sel ected
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hydroxy-C;4alkyl-, C;4alkyloxyC;4alkyl or polyhydroxy-Ci4alkyl-;
Het" represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
20 piperidinyl wherein said Het'” is optionally substituted with one or where possible
two or more substituents selected from C;4alkyl, C3.¢cycloalkyl,
hydroxy-C4alkyl-, C;4alkyloxyC4alky! or polyhydroxy-C; 4alkyl-;
Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
25 substituted with one or more substituents selected from C;4alkyl; and
Het'” represent a heterocycle selected from pyrrolidiny] or piperidinyl wherein said
heterocycle is optionally substituted with one or where possible two or more
substituents selected from C;alkyl, Cs¢cycloalkyl, hydroxy-C 4alkyl-,
Ci4alkyloxyC; 4alkyl or polyhydroxy-Ci4alkyl-;
30  Het'® and Het" each independently represent a heterocycle selected from morpholiny],
pyrrolidinyl, piperazinyl or piperidinyl wherein said Het'® and Het'® are optionally

.I)

substituted with one or where possible two or more substituents selected from
Ciualkyl, Cs ¢cycloalkyl, hydroxy-C; 4alkyl-, Ci4alkyloxyCi 4alkyl or
polyhydroxy-C;_salkyl-;

35 Ar', Ar%, Ar’, Ar* and Ar’ each independently represent phenyl optionally substituted
with cyano, Ci4alkylsulfonyl-, C, salkylsulfonylamino-, aminosuifonylamino-,
hydroxy-Cj 4alkyl, aminosulfonyl-, hydroxy-, C;4alkyloxy- or C;4alkyl.



am no, C, 4al kyl, hydroxy-C aal kyl -, phenyl, phenyl-Cl.aal kyl-, 10

d aal kyl - oxy-d 4al kyl - nmono- or di (G 4al kyl )am no- or am no-car bonyl -

Het 13 represent a heterocycle selected from pyrrolidinyl or piperidinyl
wherein said heterocycle is optionally substituted with one or where
possible two or nore substituents sel ectggl from Cl4al kyl, C3.6cycl oal kyl,
hydr oxy-Cl . 4al | kyl -, C, Aal kyl oxyd 4al kyl or pol yhydroxy-d 4al kyl -; 15 Hetl 4
represent a heterocycle selected from norpholinyl, pyrrolidinyl, piperazinyl
or piperidinyl wherein said Retl4 is optionally substituted with one or
where possible two or nore substituents selected from d . 4al kyl

C3. 6cycl oal ky ¥¥ifo

pol yhydr oxy-Cl. p@%ﬂ?%ﬂgﬁﬁéybg@gﬁg &gﬂ[ﬁ&%r ocylé}{%eriﬂs{éer gg%hggoq%m

nmor phol i nyl, pyr F%‘FICGP?W*}PP ¥i perazinyl or 20 piperidinyl wherei n said Het 15

i's optionallyjsu Wsrepriestings ChiodlkylQne WoLY-€ 1 pilie, bE SsalkiyWNRAT-Clmalley
) odlky Ilgﬂ%'a 6cy(1:I oaI kyl , f’lk?u'ydroxy d aal kyl -

substituents sele te 14alky
Cl. 4al kyl o§<yCI 4a ﬂcy%)&lqlgg& hydr oxy- Cl . 4al kyl - Het 16 represent a

het erocycl e sé)e aprésemmgtb@hd,r(yl 0- (ﬁgp.a.lkyl-; NRr%ymR |b-|Cbealhzlr,ﬁ91H;z-
1, 3, 2- di oxabor ol o) yl wherein said heterocycle is optionally 25
substl tuted vmtha@g\{a%)g r%oR%ezhﬂt bstituents selected from C 4alkyl; and Het'7

represent a hik eBo&PEqS@l%EY@@E@dCX@&rﬁWTrWWWPe Iykal@sr i di nyl  wher ei n
said het ergcw)l R’ iep rdﬁﬁitili Bydxbgen, SMSthald,lhE&oxgr dmycﬁoﬂgi;gre possi ble two
or nore stit s.sel ect e 7y 0a

bydr oxy- C?bl4al ky*:5 atlky&r %ﬁ% ?ﬂo;&g"’%ﬁ?‘m‘k ot 1’?%9% éfs JIH&I’ . 30

Het' 8 and Het 19 Bna furthemiepleaiitroent IR/ repsesents bydrogenh eyaap Jwas ihydroay.ect ed from
mor phol i nyl, Py j@mﬂymbmepl RfarFculdY R2 Riprddei® hidtbgbh, c)vﬁﬁsrﬁdwhwosiy,liﬁ and

Het 19 are option Substituted with oné or where possible two or nore
substituents sel ted from d.4al kyl, C3.6cycloal kyl, hydroxy-Cl. 4al kyl -

C 4al kyl oxyClvﬂaRR&ﬂepmsenthMgpﬂ;@myﬂcﬂ oﬂﬁuajdtyloxyefrbdn}il,, Ar2, Ar3, A? and
Ar5 each de Ftﬂe? S Ied wi th cyan,
Cl - nal kyl sﬂl fgﬁYgez%@éiéﬁgﬁ su Voﬂ(gfwn#ar{gah# &hﬁajm?ré} no-,

hydr oxy- O 4al Ki) ] ehﬁﬂ?f&“@msf thiazalyl opfigenily,sybstituted with WP@xéuaélfy 1C14al kyl . -26-
In particular t ha draiyaoqrmkﬁt gﬁe@ﬂ ﬂh@ﬁynﬂlgalkjrll- |0, 43RG &éyRCRAKyPmdok or of t he
fol |l ow ng restrl ?'%@ﬁ‘/)%%f eqré ents -C3- 9a||ry|

-G 5al | ryl - oxY- O f f%‘él“ﬁ QR o J5 al kyl-, 5 CL.6al kyl - NHCO ;
ii) X2 repres#iif) Hea thipresents bbetdrocsacle selpoid-feorh piperidingrRr pyrmiidiaylcl - 2al ky| -
-CGH2-, g0

b) the intermediates of formula (XXX)

HO_
—XZ
JO
T‘ HN
0O
18
R0 N (XXX)

25  the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof, wherein
Y1 and Y, each independently represent C,_salkyl, CO-C;.salkyl or CO-CH,R"*-NH-;
X' represents a direct bond, O, -O-C.;alkyl-, CO, -CO- C;alkyl-, NRY,
~NR"°-C; salkyl-, -CHj-, -O-N=CH- or -C;.palkyl-;
30 X’ represents a direct bond, O, -O-Cy.palkyl-, CO, -CO- C;.zalkyl-, NRY,
-NR"-C; salkyl-, -CHa-, ~O-N=CH- or C;.,alkyl;
R! represents hydrogen, cyano, halo, hydroxy, formyl, C;¢alkoxy-, C;.¢alkyl-,



-ONCH or d-2alkyl; iii) R represents hydrogen, cyano, halo or hydroxy,

preferably halo; 1iv) R2 represents hydrogen, cyano, hal o, hydroxy,
hydr oxycar bonyl -, 10 d . aal kyl oxycar bonyl -, Het 16-car bonyl -, C1. 4al kyl -,
C2. 6al kynyl -, Ar5 or Het'; In a further enbodi nent R2 represents hydrogen,

cyano, hal o, hydroxy, C2.6alkynyl- or Heé in particular R2 represents
hydr ogen, cyano, hal o, hydroxy, or Arb5; 7 ' represents hydrogen,

Cldal kyl, or d -aal kyl oxycarbonyl; 15 vi) R12 represents Het14-Cl-4al kyl, in
particul ar norpholinyl-d-4alkyl; vii) Het' represents thiazolyl optionally

substituted withag g}dbsunﬁédlgyllthhal@ydroxy Cl.aallryl-, phenyl,

B no- car bony! - q}ﬁ‘?l}cfl S wih e dhe BBl B B Pl RSP

pi peri di nyl or pyrr(ﬂomihydrbxyormloband he internmedi ates of fornula (XXX) HOB

Y2- X2 R2 H2N | 1

accept abl e ad??z Fg}%sg]{ydr@r%c?’%@h@ 3{‘)%?% %gtﬁg nggiaéﬁﬁ%trbn’gﬁ 't her eof
wherei n Yl Sand YZXeakiloxyeashnah b 10 éﬂem ¥, CO d - 5al kyI or
CO- CH2R15- NH-;  dorlcedH ﬂﬁ}{(?anﬂhédiﬁﬁon?p bt Qermyod;haﬂ&ﬂ-w

a _2al kyl -, NR. ' 2 Cl2 30 X2
represents a diré€ °¥§§9?&‘WJI 35‘&’%‘8?‘&3/9'6&@ ArC %aa’]@&
-NR'-Gi - 2al kyl - G&MRexy—sﬁbsNtu@d—w@hdlﬁ,Zal kyl; R represents hydrogen cyano,

hal o, hydroxy, Gpm e %ﬂ{on%&]w é&s ible fwo or OSSI %F@sﬁ%ﬂﬁ sclbtisd 1 tut ed

with halo, C:I4a|k>}14 ere tWo or nore
substituentds sel ect @E’mhﬁlﬁrh}’ﬁ%}'@km hal o; and R2 represents hydrogen,

cyano, hal o, hydiqxalkyloa8omiywidréia syl C, dilefl iSoptinbibyytibstituted with one or
where possible two or more substituents selected from hydroxy or
Ci4alkyl-oxy-;

R* and R’ are each independently selected from hydrogen or C; 4alkyl;

15 R®and R’ are each independently selected from hydrogen, C;4alkyl, Het®,
aminosulfonyl-, mono- or di (C;4alkyl)-aminosulfonyl, hydroxy-C, 4alkyl-,
Craalkyl-oxy-C;4alkyl-, hydroxycarbonyl-C; 4alkyl~, Csscycloalkyl,
Het’-carbonyl-C; 4alkyl-, Het'%-carbonyl-, polyhydroxy-Ci4alkyl-, Het!!-C; qalkyl-
or Al‘2 ~C1.4a1kyl-;

20 R®and R’ are each independently selected from hydrogen, C1_alkyl, Cs.scycloalkyl,
Het", hydroxy-C,4alkyl-, C;4alkyloxyC; salkyl- or polyhydroxy-C; 4alkyl-;

R' represents hydrogen, Cyalkyl, C;4alkyl-oxy-carbonyl-, Het!”, Het'®-C;_salkyl-,
Cp4alkenylcarbonyl- optionally substituted with Het'’-C; salkylaminocarbonyl-,
Csqalkenylsulfonyl-, C; salkyloxyCi4alkyl- or phenyl optionally substituted with

25 one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cy4alkyloxy-;

R!! represents hydrogen, C;.4alkyl, Het', Het'*-Cy4alkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or C;4alkyloxy-~;

30 RS represents Ar3, Ar"-CMalkyl, C;alkyl, Cz¢alkenyl optionally substituted with
Het™ or R'® represents Ciqalkyl substituted with one or where possible two or
more substituents selected from C;salkyloxy, hydroxy, halo, Het?,

NR®R7, NR*R®-carbony] or Het’-carbonyl;

RY represents hydrogen or C;4alkyl optionally substituted with phenyl, indolyl,

35 methylsulfide, hydroxy, thiol, hydroxyphenyl, aminocarbonyl, hydroxycarbony},
amine, imidazoyl or guanidino;

-‘U)




5 d - 4al kyl oxycar bonyl -, G 4al kyl carbonyl -, am nocar bonyl -, nono-or

di (G aal kyl ) am nocar bonyl -, Het', fornyl, G -4alkyl-, C2al kynyl -

C3. 6cycl oal kyl -, C34cycl oal kyl oxy-, Cl.6al koxy-, Ar5, Ar'-oxy-,

di hydr oxyborane, C1. 6al koxy- substituted with hal o, Cl4al kyl substituted
Wi th one or where possible two or nore sgﬁztituents selected 10 from hal o,
hydr oxy or NR4R5, Cl4al kyl carbonyl - wher €™ said Cralkyl is optionally
substituted with one or where possible two or nore substituents sel ected
from hydroxy or Cl4al kyl-oxy-; R and R5 are each independently sel ected

from hydr ogenpef r@r@s@hﬂﬁ)ﬁ'hete%&yﬁ@ sas@led?&oﬁweﬁamm nﬁtﬂﬁmm?@iﬂeﬁzﬁﬁi ected from

hydr ogen, Cl4al k nosul non
(Cl4al kyl ) - ani noﬁﬁ?ﬁyge H@-Q’%@ﬁn& ﬁa%?w 2708y, 1 M%Olif}x’;?m@fdlfa kyl -
E)e/?rl 8xycaL bo n?/l &aﬁwzbgyﬂ,-pynﬂm&bgrcﬂymh&mylwhekm deﬁeﬂamyphﬁhg\yg%éhmﬁdk I -
car bony alﬁﬂi d‘]ﬂﬁ% r Ar aal kyl ;
R$ and RO are eac |h§g‘b ?d{ él‘alkkll_‘g’h@tyo’%hhe%r oyg“g]r]](y G . aI k¥|
C3. 6¢ycl oaf kyl , Crealkyl-ox e&é&ylmpkwrm(%m r@;ony-
g] 22: Kh?/dr OXYHQZtr) ebseiis aheBi&yél@@él@&&ﬂﬁ‘&m i endmg y
yl - oxy- car hon a r bony
optionally subst ﬂ"ﬁ lgj&ﬂ%%’r? h?gn@l % %’I”QW&%F% FIS OP%H&?
C'2t4ﬁ| I;gnyl sul fo\r,:,zﬁbstltu@ﬂmtﬂg}qbgm?wmet@omble%mbﬁmemmdc‘;eth i tuted
Wi one or ?Jr@xa)pﬁlﬁﬁ' Wd?o 1ep] ﬁ% 1om
hydr ogen, hydro M _no’ 81 1 sieﬁ rogen
C?/aal Eyl 1?-Igt 13XK Yoy CoralladiogyHCraadky W&*}?TO Q‘EV %mmgubst ituted with one
or where %oss: EI lﬁmhmﬁaﬁ(omﬂ]eylywtbﬁé-cqwqmaﬁmoem‘aﬁyﬁrolmk IhydzjogelnI hlydroxy,
am no or 4al kyl 0x R epresent s, Ar 1. 4al ky aallry
C2- 6al kenyl %{'IV %‘%Eﬁ%ﬁo\%ﬁ 11—%‘?&%“%1?””&1’8 represents C Aal kyl
substi t ut ed vv%teh Hete angt H mmtbn‘éy tewswahmr@yglatgglsctm&nms sel ect ed
from Cl4al kyl oxymg Nigazd1yd %Sﬁsm IQI‘uazoll
Het 3- car bonyl ; RlSEﬁrMIeib oL PRLS h n 0 a’l qptlon stltut ed
W th phengt | nagREPIRABRR, g ﬁeo aﬁm@ﬁ GF PYRGR JHheEHY
ani nocar bonyl , h;aidH)eﬁpHeiﬁongt; is aptionadly subsmlmd)withone ouwherd possible @\B}orHet 1
represents a hetﬁ{ M:%Ltﬁuéﬁé ? o an db, I’alnﬂ 5|_y phol [ nyI
Thi A
pi perazinyl, furany azoaﬁ(yj I oxol anyl” A ’oxazol y
i m dazol yl, isox szg 1-Ci4 aminosulfonyl-, mono or dl( 14 )ammosulfonyl or
ammo-CHa]ky]-,
20  Het® and Het'® each independently represent a heterocycle selected from futanyl,
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,

imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or
Het'? is optionally substituted C;4alkyl, Cs.¢cycloalkyl-C; 4alkyl- or
amino-C; 4alkyl-;

o AN
-
25  Het" represents a heterocycle selected from indolyl or © A
Het'? represents a heterocycle selected from morpholinyl, piperazinyl, pipetidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het'? is optionally
substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, C;4alkyl-, hydroxy-C;4alkyl-, C4alkyl-oxy-C;salkyl-,
30 hydroxy-C;4alkyl-oxy-Ci4alkyl-, mono- or di(C14alkyl)amino- or
mono- or di(C;4alkyl)amino-C; 4alkyl-;
Het"® represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het" is optionally substituted with one or where possible two or more substituents
selected from C;4alkyl, Cs.¢cycloalkyl, hydroxy-C;4allkyl-, C;4alkyloxyCisalkyl
35 or polyhydroxy-Cialkyl-;



oxadi azol yl, pyridinyl or pyrrolidinyl wherein said Hetl is optionally
substituted am no, G 4al kyl, hydroxy-Cl 4al kyl -, phenyl, phenyl-C -4al kyl -
5 d -4al kyl - oxy- Ct aal kyl - nmono- or di (Ct4al kyl )am no- or am no-carbonyl -
Herz represents a heterocycl e sel ected from norpholinyl, piperazinyl,
pi peridinyl, pyrrolidinyl, thiomorpholinyd or dithi anyI wherein said Het2
Is optionally substituted with one or Wnere possible two or nore
substituents selected from hydroxy, halo, am no, C -aalkyl-
hydr oxy- G 4al kyl -, G 4al kyl - oxy- Gi 4al kyl -, 10
gy((j gzyl E |4331I 3ot eapyestiit adetdtodycle selcted from miorphbli, pyirplidinglopiperapinylor or

[ al kyl ) am nqa
di (G 4al kyl ) am né- p%\ﬁﬁgrﬁzeremgﬁdrﬁggfﬂ%? J(~)1e¥_J1 °ph oﬁ@@ossu b%tgtﬁd antgﬁe? g ‘é"g%
i ndependently r emowdmwcaomretsohsylmeetssehe@@d &Mf&ehﬂ(yh@smydoalkyl hydroxy-

g;(gg(r)?i: ny: m b ggmﬁn&lylsoxazgi F ?ggé) | d| n thlpaﬁﬂj?/: di ml/;:S
wher ei n sa?d 1 gfa(;}etmygesgle grghglgéi, é‘ﬂ ‘PgFaHH@ or where
EOSSI :3: e two 0233 lm;ﬁ mosaﬂmsdlaﬂelmmlﬁnﬂﬁbbwh&dnfsaﬂrhehy@ydxys optionaliyo-
| . 4al lryl- ] I or

di (d. 4a|>/kyl )%In%élg%/sﬁu? ta‘jﬂon% 04%#éslﬁ@%tggﬁii&i%§$&%ﬁgﬂ :t 1D each
i ndependent |y pF@SQSm CHEQYEE GYIEE emayrretdinybonpiperidingl whetgingseid di ny| |
T a0l Y1, | S0n g e B ahe oi n_sai d
Het o or Mt 1o i &0 eBﬁéé @éﬁ‘eﬁlﬂ acyélaﬁl%% By‘@f@‘%%%&ww Ct dal kyl -
erd iaml no- Cl4a| kﬂlqalkﬂoi:ylealRﬂ dripblybydpxpeSesdileyla het erocycl e sel ected from
i ndo or L4895

y p| - Icgﬁn le%@ﬂ &d@géﬁﬁ&& fy‘}%rﬁée ‘héﬁétgr%%)ﬁﬁi? ée‘ié%FEdrﬁHnPﬁa%h&h%ﬁhﬂl

pi perazinyl,
wherei n said Het I’fopléd@ﬂt plammylyor Pmé‘ﬂyk‘ﬁlé%@n\ﬁ?l@ﬂ{%nén@)ﬁ%? eptiszaly p| e

two or nore substsibsianddSwitiebCirarhckd 1bte>tdb@xynoré1§ibeutum §elocted framdl Kyl -
hYdr oxy- Ct aI kyl

hydr oxy- G aI kyl Cdﬁ%@a{iﬁ%/cﬁg}f’ﬁylmoxyé? “@‘lk?'% GG YIS nono- or
di (d . 4al kyl ) ani polyBydreky-Cisalkyiet 13 represent a heterocycle selected from
pyrrolidinyl of! M%ﬂshdwm e nt shehyl dpRbhayRlbtintRith t ut ed
with one or where élb|et Cgorlgﬂﬁﬂ st ents ﬁ”& ctedfrom
G . 4al kyl, C3$cyEV ‘knlﬁslﬁo WERQrky| 35 or
pol yhydr oxy- G - a&lyénoky- CMalkyl ammosulfonyl- hydroxy- C14alkyloxy- or Ciaalkyl.

20

In particular those intermediates of formula (XXX) wherein one or more of the
following restrictions apply;
i) X! represents -O-;
ii) X2 represents a direct bond, -NR'!-C;»alkyl-, -NR!!-CH,-,
25 -Cy.zakkyl-, -O-C;alkyl, ~O- or ~O-CHj-;
iii) R' represents hydrogen or halo;
iv) R’ represents hydrogen, cyano, halo, hydroxycarbonyl-, Cy4alkyloxycarbonyl-,
Het'®-carbonyl- or Ar’;
v) R represents hydrogen, C;4alkyl-, Ar 4.C1.4alkyl or R'® represents Ci.4alkyl
30 substituted with one or where possible two or more substituents selected from
Cialkyloxy- or Het’;
vi) R represents hydrogen, C;4alkyl- or C;4alkyl-oxy-carbonyl-;
vii) R'? represents Het'*-C; salkyl, in particular morpholinyl-C;.salkyl;
viii) Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl
35 or pyrrolidinyl wherein said Het” is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amino or C;4alkyl-;



-29- Het14 represent a heterocycle selected from norpholiny], pyrrolidinyl,
pi perazi nyl or piperidinyl wherein said heterocycle is optionally
substituted with one or where possible two or nore substituents sel ected
from Cl4al kyl , C3dcycl oal kyl, hydroxy- Cl1 al kyl -, C1.4a]kyl oxyd . 4al kyl or
pol yhydr oxy- Cl4al kyl -; 5 Het 16 represent ibheterocycle sel ected from

nmor phol i nyl, pyrrolidinyl, piperazinyl, 3, 2- di oxabor ol ane or pi peridinyl
wherein said heterocycle is optionally substituted with one or nore
substituents sel ected from Cl4al kyl; and Het17 represent a heterocycle

sel ect efll fr ombpyrm @hi:gieﬂmhgémmah ﬂl@étmbﬁydnts\mw&béycwée%cteﬁﬁ@ﬂ ﬁmpuonn_-,ils
optional 'y substituted.wth . .on

substituents sel &P 8“4‘%%81’82“ ?uﬁéwggﬁfagigﬁkﬂvgﬂﬁ%f%?@ltl 4al kyl -
Cl1. 4al kyl oxyQixal rqp:respm.’syrloyphdmylcj 4al kyl -; Het"' and Het" each

i ndependent | y ;réeﬂ;eﬁs%ﬁesen@sthg{ gﬁ")j%ﬁelé&é@ﬁ&ﬂ%&ﬁ H@{&ﬂloh&!i}ﬂvl

pyrrolldlnyl | pef azi ny di nyl wherein sard 18 and’ Hct 19 are
optionally?3 stAI TepEgents Penghie or where possible two or nore substltuents

sel ected fromxiip Azl repikénts phén§t Gstiophlbaubsatituted with@yandCl 4al kyl -
Cl4al kyl oxyd 4al kyl or pol yhydroxy-Cl. 4a] kyl-; Art, Ara, A? and Ars each

I ndependently represent phenyl optionally substitut ed with cyan,
Cl 4al kyl sul fonyl -, Cl4al kyl sul fonyl am no-, am nosul f onyl am no-,

hydr oxy- C 4al gy als@gﬁ &ld(f‘?ﬁb\s/ﬂre%en{%Wn‘ﬁfSﬂto ﬂud@ﬁie‘iﬁé@f%m%m%ﬁ@'o‘ﬂw 20 In

particul ar those | or mu wher e one nore of the
fol | owi ng Westri ? m%f%%?ﬂé%%ﬁﬂ%ommun Pkg’“??lar(@presents a
direct bond, -NR'-C _2al kyI -NR11-CH2-, 25 -d-2alkyl-, -Od-2alkyl, -0-
or-O-CH2-; iii R 0, Sent s hydr ogen,
cyano, haI o, ﬁh&é’)‘(’i/’@glpg {E%:%r&é‘}ﬁ\%gﬂ? oétflcar beb%@se %%ﬁg?)g%gcar bonyl - or
Ar6; v) R18 r @ppaseelogics M@Rﬂg‘éﬁﬁ T@Y&allﬂlﬂ orehpmse(g@am@qmﬁr R18 represents
Cl. 4al kyl 30 substituted with one or where p055| ble twa or nore

PUSUIL e S8 a4 B nSi Bl o e B 586
Het 14- Cl. 4al kytiupowrractetyt ¢fthé presend crbymivnds/bas (HeemddnkqutraWd in Yitrbjdh 2nzyppatiesent s
a heterocycl e 36ye6h 8d rbdepibr BRoANOKHAY BGHR. AR 2R 2l1MhtiveRisRf! the ighthth
inhibitory effect of the compounds was tested on the ovarian carcinoma cell line
SKOV3 using art known cytotoxicity assays such as LIVE/DEAD (Molecular Probes)
20 or MTT.

Accordingly, the present invention provides the compounds of formula (I} and their
pharmaceutically acceptable N-oxides, addition salts, quaternary amines and
stereochemically isomeric forms for use in therapy. More particular in the treatment or

25  prevention of cell proliferation mediated diseases. The compounds of formula () and
their pharmaceutically acceptable N-oxides, addition salts, quaternary amines and the
stereochemically isomeric forms may hereinafter be referred to as compounds
according to the invention. '

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

In view of the utility of the compounds according to the invention, there is provided a
method for the treatment of an animal, for example, a mammal including humans,

35  suffering from a cell proliferative disorder such as atherosclerosis, restenosis and
cancer, which comprises administering an effective amount of a compound according
to the present invention.



35 or pyrrolidinyl wherein said Het2 is optionally substituted with one or
where possible two or nore substituents selected from hydroxy, am no or

Cl 4al kyl -; -30- In a further enbodi ment Het2 represents a heterocycle

sel ected from norpholinyl or piperidinyl optionally substituted with

Cl4al kyl -, preferably nmethyl; ix) Hetl14 rgpresents norpholinyl; x) Hetl16
represents a heterocycle selected f r om nor phol i nyl or pyrrolldlnyl; 5 xi)
Ard represents phenyl; xii) Ar5 represents phenyl optionally substituted
with cyano. It is al so an obj ect of the present invention to provide the use
of an internmediate of 10 formula (111) or (XXX) in the synthesis of a

conpound of f 1 unds f . resent n are useful
because they S%‘gué%e OQI‘)BH?P%E eg%f (% E{i T %,bﬂ éﬁ’eﬁ@ % Oruél!fjbe used
as medi ci nes. ofl&coxspatiod ecdobding forthe melﬁ;qnetmammlalmqhaimghunmmafter t he

growh inhibitory effect and anti- tunour activity of the present conpounds
e receptar

has been denonstrated in_vitro, in_enzymtic on t
tyrosi ne ki naseDeesi® theip high deares AE ¢ ‘é"%’é’s%?yEGfﬁeég’rbm Qh‘? Rempoungs wief f ect
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a conpound acgordlng pr esent nt ~31 rising

the systenic BPoHdsHiCeal amm@@aqq%fwmawwpﬁéemﬂémam ¢ pe ormed by

a suitable exchange reaction or by using any one of the procedures as described
20  heteinabove to prepare halogen derivatives of formula (I).
Another interesting form of radiolabeling is by substituting a carbon atom by a
YC-atom or the substitution of a hydrogen atom by a tritium atom.
Hence, said radiolabelled compounds of formula (I) can be used in a process of
specifically marking receptor sites in biological material. Said process comprises the
25  steps of (a) radiolabeling a compound of formula (I), (b) administering this radio-
labelled compound to biological material and subsequently (c) detecting the emissions
from the radiolabelled compound.
The term biological material is meant to comprise every kind of material which has
a biological origin. More in particular this term refers to tissue samples, plasma or
30  body fluids but also to animals, specially warm-blooded animals, or parts of animals

such as organs.

When used in in vivo assays, the radiolabelled compounds are administered in an
appropriate composition to an animal and the location of said radiolabelled compounds
is detected using imaging techniques, such as, for instance, Single Photon Emission

35  Computerized Tomography (SPECT) or Positron Emission Tomography (PET) and the
like. In this manner the distribution of the particular receptor sites throughout the body
can be detected and organs containing said receptor sites can be visualized by the



of a compound according to the invention, to animals, including humans. 5
Due to their high degree of selectivity as EGFR i nhibitors, the conpounds of
formula (1) as defined above, are also useful to mark or identify the kinase
domain within the receptor tyrosine kinase receptors. To this purpose, the
conpounds of the present invention can Qg | abel l ed, in particul ar by

repl acing, partially or conpletely, one~“6r nore atons in the nolecule by
their radioactive isotopes. Exanples of 10 interesting |abelled conpounds
are those conpounds having at | east one halo which is a radioactive isotope
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animal s suchdays organs. Wen used |n |n VI vo assays, the radiol abelled
conpounds are adnministered in an appropriate conposition to an ani mal and

the | ocation sai.d ra ol abel | ed conpound IS det ted ysin I ng
t echni ques, \%ﬂe Hds qualg Aﬂ%‘?‘ﬁﬁﬁ%"ew jout b pdpinistaredalone 46 5%#5%58?0 zed
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carrier or diluent must be “acceptable” in the sense of being compatible with the other

ingredients of the composition and not deleterious to the recipients thereof.

(

25  The pharmaceutical compositions of this invention may be prepared by any methods
well known in the art of pharmacy, for example, using methods such as those described
in Gennaro et al. Remington’s Pharmaceutical Sciences (1 8% ed., Mack Publishing
Company, 1990, see especially Part 8 : Pharmaceutical preparations and their
Manufacture). A therapeutically effective amount of the particular compound, in base

30  form or addition salt form, as the active ingredient is combined in intimate admixture
with a pharmaceutically acceptable carrier, which may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical
compositions are desirably in unitary dosage form suitable, preferably, for systemic
administration such as oral, percutaneous or parenteral administration; or topical

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



| magi ng techni ques nmenti oned herei nabove. This process of inmaging an organ
by admnistering a radiol abelled conpound of fornula (1) and detecting the
em ssions fromthe radi oactive conpound al so constitutes a part of the
present invention. 5 In yet a further aspect, the present invention provides
t he use of the conpounds according to the invention in the manufacture of a
medi canent for treating any of the af or@fent i oned cel | proliferative
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the case of Oh@lagd dufitfofinRis GRAiR e ¥PScifitktidn 384 claims herein refers to physically

discrete units suitable as unitary dosages, each unit containing a predetermined quantity

of active ingredient calculated to produce the desired therapeutic effect in association

25  with the required pharmaceutical carrier. Examples of such dosage unit forms are

tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,

injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and

segregated multiples thereof,

30
Experimental part
Hereinafter, the term “ADDP” is defined as 1,1'-(azodicarbony!)bis-pipetidine, “Buli”
is defined as butyl-lithium, “DCM” is defined as dichloromethane, “DIPE” is defined
as diisopropyl ether, “DMF” is defined as N,N-dimethylformamide, “MeOH?” is defined
35  as methanol, “THF” is defined as tetrahydrofuran, “iPrOH” is defined as 2-propanol,
“t-BuOH” is defined as 2-methyl-2-butanol, “AcOEt” is defined as ethyl acetate,
“TFA” is defined as trifluoroacetic acid, “DIPEA”is defined as diisopropylethylamine



suspensi ons, 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 admnistration, tablets and capsules 5 represent the npst

advant ageous oral dosage unit form in whj,ch case solid pharnma- ceuti cal
carriers are obviously enployed. For parénteral conpositions, the carrier
will usually conprise sterile water, at least in large part, though other

ingredients, for exanple, to aid solubility, may be included. |njectable

sol utions, forHBYUNR dfinédas L fbis(Rinsitelaeine)metylaid]-| Rexaflasropkisphaié(®-)] ses

saline sol uti .alucose sol uti.on. o xture of 10.saline and.gl.ucose

sol ut ton. 1nj SRreeliRRE P8 R AN E et e B Sl
appropri at e | I'N§MPYis definddeis I ;methyl-nyirolidinoge and “Btaly” ishdefinedas nay be enpl oyed
In the compogi letidhb@ilee for percutaneous admnistration, the carrier
optionally conprise a penetration enhanci ng agent and/or a suitable
wettabl e ajent, optionally conbined wth suitable additives of any nature
in mnor proportions, which additives do not cause 15 any significant

del eterious effects on the skin. Said additives may facilitate the
admnistration to the skin and/or nmay be hel pful for preparing the desired
conpositions. These conpositions nay be adm nistered in various ways, e.g.,
as a transdermal patch, as a spot-on or as an ointnment 20 It is especially
advant ageous to fornul ate the aforenenti oned pharnmaceutical conpositions in
dosage unit formfor ease of admnistration and uniformty of dosage.

Dosage unit formas used in the specification and clains herein refers to
physically discrete units suitable as unitary dosages, each unit containing
a predeterm ned quantity of active ingredient calculated to produce the
desired therapeutic effect in association 25 with the required
pharmaceutical carrier. Exanples of such dosage unit forns are tablets
(including scored or coated tablets), capsules, pills, powder packets,

waf ers, injectable solutions or suspensions, teaspoonfuls, tablespoonfuls
and the |like, and segregated nultiples thereof. 30 Experinental part
Hereinafter, the term"ADDY' is defined as

1,1 -(azodi carbonyl ) bis-piperidine, BuLi"™ is defined as butyl-Ilithium
"DCM' is defined as dichloronmethane, "D PS" is defined as diisopropyl
ether,' DVWF" is defined as NN-dinet hyl fonmam de, "MeOB" is defined 35 as

met hanol , "THF" is defined as tetrahydrofuran, "iPrOT is defined as
2-propanol, "t-BuOH' is defined as 2-nethyl-2-butanol, "AcCEt" is defined
as ethyl acetate, "TFA" is defined as trifluoroacetic acid, "DIPEA"is

defined as diisopropyl et hyl am ne - 34-



"I' BTU'" is defined as 1-[bis(dinmethylam no)nethyl ene]-,

hexaf | uor ophosphate(1-), 1H benzotriazolium 3-oxide, "(n-Bu)4Nr' is
defined as tetrabutyl at nmonium i odide, "NW"is defined as

1-net hyl - 2-pyrrolidinone and "Et3N is defined as N, N-di et hyl et hanam ne. 5
-35- Exanple 01 - Ceneral description forgsthe synthesis of conpounds of
formula 12 Scheme 9 2 R2 F R I\ CHO + HNOR NaBH(QA0)3 | ORfl RRi CI N
RL OMS804, DCECI N2 0 123 C AcO\ \ CN R2Z H2 (1 atm) \ OR Moo N RN
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5  Asused in scheme 9 hereinbefore; R! and R? each independently represent hydrogen or
Ci4alkyl or R! and R? taken together from a heterocycle selected from pyrrolidinyl,



MOl NMONI10 11 HNORZN FHHeHNC DW/r.t. Ol \' \ CN Mo N?
12 5 As used in schene 9 hereinbefore; R and R2 each independently
represent hydrogen or C.,alkyl or R and R2 taken together froma

het erocycl e sel ected frompyrrolidinyl, -36- imdazolinyl, piperidinyl,

nmor phol i nyl, pyrazolidinyl or piperazinyl,, n represents 0, 1, 2 or 3.
Reductive Amnation. 5 To a sol ution of 'f?'l equiv.) and 2 (1 equiv.) in

1, 2-dichl oroethane (3 nL/nmmol), MySO4 is added (1.5 equiv.) and the m xture
is stirred at roomtenperature. for 90 mnutes. To the resulting m xture
NaBH( QAc) 3 ( lindide@ly, pipéridisd dackphdlint) hoazolRiiyliod PipefLfif]; maebreats0p 1, Hour ) ,
and t he resultiﬁng mxture is stirred for additional 2 hours at room

t enper at ur e. ¥He reaction nmixture is poured into a saturated solution of 10
Na2CO3 and extracted wi th dichl oronethane (3x). The conbi ned organic |ayers
s washed w Jne o drled over MgSO4, filtered and concentrated. The
crude productk%ugpﬁ%d?’iufl?%%gby flash chromat ography (Si 2, AcOEt/ Hexanes
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short pad of | Ean‘ oWCIRY L ' .

purification I?ﬁé%&&gﬂnf asﬁpﬁﬁg ?%g?%e:)hy. | sé yequfﬁ%ﬁgtt‘gﬂ‘@gﬁgﬁ%‘%e

ani | i nes of tYqyes af Toom teoppesatassp Rhe reactignghixbeimenred fo 2 sgturaigdselugion 9€nsi on

of cQLIO(r]I o‘(;ml/amazwgma Eﬁ&c&d(vﬁ%clﬁ&%h}éﬁah@(&?rm wx?biﬁe&tghhiﬂh l:ms/ rnmol ), 4

i s adde equi Vv, ). e mxture.i we react rre .

t enper at ur e u\%ﬁ%‘?dhfhggpe’gf@a%ﬁ%gss@héﬁ%gﬁé) Cf %@F@gﬁeg@sgﬁ@g&lgd to 25

dryness and tpusified by lflasinghromgiognaphyi (SiQu, AicOELHegnes mixtre) ity affud paredphy (Si O2,

AcOEt/ Hexanes mxture) to afford pure 6. Deacetyl ation.

Reduction of the Nitro group.

15 To a solution of 3 (1 equiv.) in methanol (5mL/mmol), Pt/C is added (10% w/w)
and the resulting mixture is placed under H; atmosphere (balloon) and stirred at room
temperature overnight (14 hours). The mixture is filtered through a short pad of celite
and concentrated to dryness. In certain cases purification through flash
chromatography is required to afford pure anilines of type 4.

20
Nucleophilic displacement.

To a stirred suspension of chlorocyano quinoline 5 (1.05 equiv) in iPrOH or
t-BuOH (11 mL/mmol), 4 is added (1 equiv.). The mixture is allowed to react under
reflux temperature under N, for 6-8 hours. The reaction mixture is evaporated to

25  dryness and the resulting residue is purified by flash-chromatography (SiO,, AcOEt/
Hexanes mixture) to afford pure 6.

Deacetylation.

Compound 6 is dissolved in MeOH/NH; 7N (8mL/mmol). To this solution,
30 iPrOH (2 mL/mmol) is added and the reaction mixture stirred at room temperature for
30-120 minutes (TLC monitoring). The mixture is concentrated to dryness and the
resulting product used in the next step without further purification.



Compound 6 is dissolved in MO/ NH3 7N (8nlL/mmol ). To this solution, 30
iPrOH (2 mL/muol) is added and the reaction m xture stirred at room
tenperature for 30-120 m nutes (TLC nonitoring). The m xture is
concentrated to dryness and the resulting product used in the next step

wi thout further purification. -37- Al kyl a317| on Reaction. To a stirred
solution of 7 in DMF (5 nmi/nmml), Cs2CAB ('3 equiv.) is added followed by
the al kylating reagent (2.5 equiv.). The reaction m xture is stirred at room
tenperature overni ght. Wen neccessary, an additional 3 equiv. of Cs2CO3 and
2.5 5 equiVv. dfkyldienRedbati ng reagent is added and the reaction mxture
further stirred at room tenperature until total conpletion of the reaction
(TLC noni toring). Tée stireaisolution ofi¥ it DMF (snldamndl), iCsp(e@s Geguivoris &ddede and

AcCEt dth A,
(e ed and SUoeaty é“}%%%ﬁlﬁgzﬁ%ﬁ‘iz?kq%@. ﬁh‘é?‘%ﬁ“#‘?“@\ i A
( AcCOEt / n- bexateaperatuse gyqraight. Jifhen npccepsary; anaddigiend3 qu’é’ SZ@Q@G%fiZfFo a
gool ed ( OCQThsedpmr Iofmetﬁlkﬁaudg xagzﬂlea&&ahﬁmlréacﬂfﬁn&aﬂmﬂm Isﬁuecgat rta&ﬂedd
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concentrat ed ness e resulting mne 1S o ned

purity to be 81%188‘ Whlé@f@& nsh%ﬁ“@ﬁ)'@m P‘H’PPher puri fication.

Saponi ficasion of the ester group. To a solution of 10 in McOH H20 (10. 1) is
added Li OH HZQIe%%aeq;zi%.ra cand the reaction mxture is stirred at room
tenperature up 55 P L5e gf?f‘é’ solvent is evaporated under vaccuo and the

residue is di ssol vigla bl iukioh b9 SACHICIO AL Aot N PN ArllBSR)) if unne! .
TheDIVFmregA)E and t prioduct used, as su |nthefol ovmn ctlon
25 Cycl i zati offde g‘&ﬂ“&% eé SRixGre 18 Wappe @rﬁ%ﬁemnef@a{w fg‘é"rfg%l PEA (6
equi v) i n DVF1{2 Koots) Amaaddadndmmnrmmaadembmelmmﬁmﬂamwmw v) in

terrpt(arlg'?urem‘rgiI %Ieﬁ%%eh T1hne so[resiHI i %%mffg’ég%%%@é pr uct

purified by rlayesaeedied oyerdgsOs, W@@W@Wﬁms%%emmg freg he
fol | ow ng conpRiRdScHiiRedRitRbmREGh purity to be used in the next step without further

purification.

20  Saponification of the ester group.

To a solution of 10 in MeOH/H,0 (10:1) is added LIOH'H»O (5 equiv.) and the
reaction mixture is stirred at room temperature up to 2 hours. The solvent is evaporated
under vaccuo and the residue is dissolved in DMF and filtered through a syntered glass
finnel. The DMF is removed and the product used as such in the following reaction.

25
Cyclization reaction.

A solution of 11 (0.25 mmol, 1 equiv.) and DIPEA (6 equiv) in DMF (10mL)
are added dropwise to a solution of HBTU (3 equiv) in DMF (100mL/mmol of 11).
The resulting mixture is stirred at room temperature for 1 hour. The solvent is
30  evaporated and the product purified by reverse-phase HPLC.

By the above synthetic procedures, the following compounds are obtained:

35



35 -38- 7-chloro- 8-fluoro-21-nethoxy-13 -oxo -10,11, 12,13, 14, 15, 16, 17
-octahydro-5H1, 19 -

(et hanedi yl i dene) pyri do[ 4, 3-b][6, 1, 10, 13] benzoxatri azacycl ohexadeci ne-4-carb
onitrile (conmpound 1.1) 5

20-chl oro-19-fl uoro-23-net hoxy-I|2-oxo0-9, 3Q.11, 12, 12a, 13, 14, 15, 17, 22- decahydr
O_

8H 4, 6- (et hanedi yl i dene) pyri do[ 4, 3-b] pyrrol o[ 2, 1d] [ 6, 1, 10, 13] benzoxatri azacy
cl o- hexadeci ne-1-carbonitrile (conpound 1, 2)

7-chl or 0- 8- f | Trollora?8-flyetokRapethaxyEl- hm-m,m,bw 14,13,16,12-0t®hydro4]-1,6917- oct ahy

dr o-
eth: T do[4 b lohexad 4-
5H 1, 19 (et ha g.nqqélenee)}) yrol[d?) l[Gé 1[)0],1[36]) efzoxgﬂiaz gr?zgﬁaf‘rnlngzacg/b(?fn exadeci n
e-4- carbonit P‘P‘BO ound 1.3) 17-chl oro-16-fl uoro-20-net hoxy- 13- et hyl -
| - oxo-8, 9, 10, 11, 12, 13, 14, 19- oct ahydr o-

4, 6. et haned ) LSRN A%k SERULS. o, i) PEATAP 14 P PRI LORRG oc1 e 1

7-chl or o- 8- f|&féﬂ&—(emansbjdm@@pmdq&ﬁswol@d%ﬂé,ﬂdO;Llﬁjlmzq:@m@qyszol6 17-oct a

hydr o- adecine- 1 -carbonitrile (compound 1
5H 1, 19- (et hanedl yfnl dene) pyr |e 3 p% b] T 8 1, 10, 13] benzoxat ri azacyc] ohexadeci n

e-4- carbonitrile (conpound 1. 5) 20 -39- Exanple 02 - Ceneral description
for the synt Hbshleroos-ﬂoammlsmdﬁo -1 f-eriethyl-23-080-50 1 812,13 04 15, 16 X0Qdtahy&dNA" t M

1 NEBoc 1o 17 é\lﬁ%‘é@%@%‘ﬁ&e@pﬁ B e £ |

BocHN' - 1° r mNI qarbqpirily (eorpppund A H CN X TFA/ CHP2 NN X NO2 6 AcO CN ~ 0G-r.t
CH2C12/ @ 3N

17-chloro-16-fluoro-20-methoxy-13-methyl-11-0x0-8,9,10,11,12,13,14,19-octahydro-
4,6-(ethanediylidene)pyrido[4,3-b][6,1,9,12]benzoxatriazacyclopentadecine-1-carbo-
15  nitrile (compound 1.4)

7-chloro-8-fluoro-12-isobutyl-21-methoxy-13-0x0-10,11,12,13,14,15,16,17-octahydro-
5H-1,19-(ethanediylidene)pyrido[4,3-5][6,1,10,13]benzoxatriazacyclohexadecine-4-
carbonitrile (compound 1.5)

20



meo\ Nnmeo NDVAP 6 7 00 HO"OH raHrNonl S HMMNqgn/ N HN X
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H_ " N prl In ~S Sr' - Br NO2 HN X %N Cs2CC31 MeCN 85C Brv ,0

Cs2COBI DMF/r.t. (n-Bu)4N1 MeO N o0O,,0 11 H O\ OS NMt"rNHN X H mpp In m
n HX PhSH C2CB OCN O I CN MO N megggN 12 13 -40- As used in schenme 10
herei nbefore; X represents halo, in particular chloro, fluoro or brono; n
represents 0, 1, 2 or 3; mrepresents 0, 1, 2 or 3. Amde formation. 5 To a
stirred solution of 1(1 equiv.) in CH2A 2 (5 ni/nmol), diisopropyl
carbodiimde (1.05 equiv.) is added. The reaction mxture is stirred for 30

m nut es at xample O2 — General description for the synthesis of compounds of formula 13
Scheme 10
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roomtenperature, then the amne 2 (1.05 equiv.) is added and stirring
continued for another 30 m nutes. The reaction mxture is then partitioned
between 1IN citric acid and CH2C 2. The |ayers are separated and the organic
| ayer dried over MgSH4, filtered 10 and evaporated to afford 3 with enough
purity to be used in the next step. Reductyon of the Nitro group. To a
solution of 3 (1 equiv.) in MOH (5n/mol), Pt/Cis added (10% ww and
the resulting m xture is placed under HZ atnosphere (balloon) and stirred at
room 1s tenperature overnight (14 hours). The mxture is filtered through a

shor ]E _pad_of Aﬁhbddﬂlrl] s@iéﬂ]f | eﬁor)iéfvﬁveﬂiré;d( te%rea_énwms,.m bﬁlgi@ﬂl'éi a%l?kopga@s ot
purification rou ash .chromat ogr ap is.required to afford pure
anilines of t 810431'%8?@8;)&%?@?’Meﬁ%ﬁfgﬂtfgﬁ% To a stirred suspension
of chlorocyano quinoline 5 (1.05 equiv.) in iPrCH (11 nl/mmol), 4 is added
(1 equiv.) angd.afewdiopps of cone. HC. The mxture is allowed to react
under reflux tenpérature under N2 for 6-8 hours. The reaction mxture is

fe}/ap(ﬁra':]eds t;) drynﬁéﬁsﬁ%ﬂ&ghﬁioﬁ?éﬂk&é@ﬂv.fﬁ@m tg@blﬁL' /iﬂxﬁ&lt' %,?ﬁ‘iso ropyl 6 o5
ash- chr omat ogy apl . AG nes mxture).ta afford pure 6.

Cl eavage of tﬁag{’%g’ﬁﬁ'? éi&.e‘ﬁ’{ﬁds E%Pegﬁ? Eféf“%ﬁi‘f“f’%ﬁ ng‘e for 3 (ﬁ]?ﬁeﬁat

(3rmi/ nunol ), idefn {eRpratme thenitbe amuid 8d1.05 egeiv 3 & adibdandodinting coptinuedtfor e i s

al I owed to Waﬁxﬁg%g 3?2:9%%‘231@?@5&6@1&&&&@% n?%ﬁgﬁd%ﬁeengﬁuicﬁcﬁlat urated

solution of Na o the reaction nm xture 30 unti asic pHis
reached. The Md&H @2 | Thedpyqsame sepagjtedandiiheorganip fayer drrd QushMenbl, filtsredani ¢

| ayers ar ¢ dr iebevayéthted/Bskord Biwitednodglopdite G iscited i thenésk sthpyness. The
resulting free amne is obtained with enough purity to be used in the next
step without further purification. -41- Sulfonylation reaction. To a cool ed
((O sol uti onReduchor af theyl¥itmo group.n CH2C12 (2 nl/mmol), Et3N (1.5 equiv.),
and DVAP (10% nol ) are added. A solution of ortho-nitraobenzosul foon)/l
chloride (1.1 equi® 3 sqlptionef@d @ egpivin MeOH @Wm@:gﬁ%fda@ﬁé&w/s&w)rhe
reaction 5 m ¥id#he rdseltifg niiktere iaplabdd wikler M1 atmioBshet(billiiom) b stivreihat Rafrer at ur e

overni ght .1 i d Ll lWdic. pH i t I S
separ a'? ed.15 Thl\lteellr|n or 5“%?8‘?‘7‘%@%&?2‘0‘8??33‘6 %%Wﬂ?ﬁ%@%nﬁ °£\$§§%r at ed.
The resul ti ngatdeonerpérated to dryvingsse dn eartain cases-pucificationttbrgnalbflgsh( Ac OEt / hexanes)
to afford purghr8mathPrapBPfebitlidll t®#Rford pure anilines of type 4.

Nucleophilic displacement.

20 To a stirred suspension of chlorocyano quinoline 5 (1.05 equiv.) in iPrOH (11
ml/mmol), 4 is added (1 equiv.) and a few drops of conc. HCl. The mixture is allowed
to react under reflux temperature under N, for 6-8 hours. The reaction mixture is
evaporated to dryness and the resulting residue purified by flash-chromatography
(SiO,, AcOEt/Hexanes mixture) to afford pure 6.

25
Cleavage of the Boc group.

To a cooled (0°C) solution of 6 in CH,Cl, (3mL/mmol), TFA (ZmL/mmol) is
added dropwise. The resulting mixture is allowed to warm to room temperature and
stirred for 1-2 hours. A saturated solution of NaHCO; is added to the reaction mixture

30  until basic pH is reached. The mixture is extracted with CH;Cl; (2x). The combined
organic layers are dried over MgSQ,, filtered and concentrated to dryness. The
resulting free amine is obtained with enough purity to be used in the next step without
further purification.



Compound 9 is dissolved in McOH NH3 7N (SnL/mmol).. To this solution, iPrCH
(2 mL/mol) is added and the reaction m xture stirred at room tenperature
for 30-120 mnutes (TLC nonitoring). The m xture is concentrated to dryness
and the resulting product used in the next step without further
purification. 15 Al kylation Reaction. To f stirred solution of 10 in DWF (5
m.(nmol ), Cs2CO3 (3 equiv.) are added '6'1 owed by the al kyl ati ng reagent
(2.5 equiv.). The reaction mxture is stirred at room tenperature
overnight. If neccessary, an additional 3 equiv. O Cs2CO3 and 2.5 equiv.

20 of the al isylahinfnrea9pnt are added and the reaction mxture is stirred
at roomtenperature until total conpletion of the reaction (TLC nonitoring).
The reaction ni xTorasobkd [PoPC) hélﬁﬁwmfﬂeteqmer),lbﬂmelﬁ(adMI) EuNi(ithe | ayers

d
ovapor ated - TREVPemdTAAP oy sk uiid. A st YRS nindniphfordl
( AcCEt Jn- hex zhlesiyie (ol eﬂlﬂ‘obmiﬁﬂﬂzﬂllmla Qlylfﬂ) E@dd%iﬂmmcl : reactiom| ut i on of
11 (1 equiyv. )m]kﬁ: Shtréd &%/Mﬂh&wédsto%ﬂﬁ%ﬁb p&aﬁ&eémghtt mﬁtﬁnature

(aomL/ mrol ) et BAOEGHE PR elhd S s Pt ADEPTRAGRIESeOpgHed

conpl eti on ofova&MEBO, fiReddiand eviporaah i Theresaling réidiei is parifibelby fldsk- r esul ti ng

precipitate icﬁro?&;%é{ﬁh%%é@é?ﬁﬁéﬁaﬁ{sﬁ‘cﬁ&Por?’é\ﬁe‘ﬁasr‘ed with H2O. The product is

dri ed under vacuum ral is boiled iniPrdl. The
solid material is filtered and dried. -42- Desul fonylation reaction. A

m xture ab 1Ddadep@idn/- ), thiophenol (1.2 equiv) and Cs2CAB (3 equiv.) in
DMVF (45 nmL/nnmol of 12) is stirred at roomtenperature for 2 hours. The
reaction m xtur e Qotpguad@ indissalvied i ReOHAM TN (S fvmadlp OTovHid soltitich] 2/ Me OH

vapor di ed,  TRO e @%d&?&?ﬂffé%e@%%?@%ep oo v

synt hetic pr é@é@grﬂé@m@% GEL(F BIONHANgY ChaBIRIE i Gonectitgteditn deyness pod th
7- br ono- 23- 1 RedultingspiedueKased o iheheﬂt%t iibuilfarthér plfifiddtiohd- decabydr o- 5H 1, 21-
(et hanedi gl | dene) pyrido[4,3-b][6,1 , 13] benzoxatri azacycl ooct adeci ne-4-carb

onitrile "~ (conpound 1.6) 15
7- chl or o- 23- Médpiatiop-Regcténmo- 10, 11, 12, 13, 14, 15, 16, 17, 18, 19- decahydr o- 5H 1, 21-
To a stirred solution of 10 in DMF (5 mL/mmol), Cs,CO3 (3 equiv.) are added
followed by the alkylating reagent (2.5 equiv.). The reaction mixture is stirred at room
temperature overnight. If neccessary, an additional 3 equiv. of Cs;CO; and 2.5 equiv.
20  of the alkylating reagent are added and the reaction mixture is stirred at room
temperature until total completion of the reaction (TLC monitoring). The reaction
mixture is partitioned between brine and AcOEt, and the layers are separated. The
organic layer is dried over MgSO., filtered and evaporated. The residue is purified by
flash-chromatography (AcOEt/n-hexanes) to afford pure 11.
25

Cyclization reaction.

A solution of 11 (1 equiv.) in MeCN (60 mL/mmol) is added dropwise at room
temperature over a mixture of CsyCOs (5 equiv.) and (n-Bu)4NI (2 equiv.) in MeCN
(30mL/mmol). The reaction mixture is stirred at 65°C overnight. Upon completion of

30  the reaction (LC monitoring), H,O is added. The resulting precipitate is collected by
filtration and washed with HO. The product is dried under vacuum at 65°C. The solid
material is boiled in iPrOH. The solid material is filtered and dried.



(et hanedi yl i dene) pyrido[4,3-b][6, 1,10,

14] benzoxatri azacycl ooct adeci ne-4-carbonitrile (conpound 2.1)

7-cbl or o- 24- net hoxy- | 2- oxo-5, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20- dodecahydr o-1,
22- 20

(et hanedi yl i dene) pyrido[ 4, 3-b)[6, 1, 10, 14%?enzoxatr|azacyclononade0|ne 4-carb
onitrile (conpound 2.2)

7-chl or o- 23- net hoxy- 12- oxo- 10, 11, 12, 13, 14, 15, 16, 17, 18, 19- decahydro-SH 1, 21-
(et hanedi yl i dene) pyri do[ 4, 3-b] [ 6,

1, 10, 13] benz%gfoh?%gg,ypéag%ﬁ adeci ne-4-carbonitrile 25 (conpound 2.4)

Exarrpl e 03 -Cenera escri ptlon for the synthesis of conpounds of fornmula $

Schene |1 -43- O Ao GRI2 (1 dﬁu@é'&l@@éndl(tiem@)mdwok@%gﬁﬂ\l MEOHI NH3
"0

NHa i-PrOH A { r~-' ~"NHBoc

N Ho O BoTRVR G5 Rt Jaihe Rpr ahous 20 TFA HN

LION 1 CH2ChfixthEsNg qﬂéncﬁédhﬂthlce)Hg() and eki@ddted-With CH,CHMeOHQMO)MIbe, N8 7 O
5  separated organic layer is dried over MgSQa, filtered and evaporated. The product is

purified by reverse-phase HPLC.

By the the above synthetic procedures, the following compounds are obtained:

10
7-bromo-23-methoxy-12-0x0-10,11,12,13,14,15,16,17,18,19-decahydro-5H-1,21-
(ethanediylidene)pyrido[4,3-5][6,1,10,13 ]benzoxatriazacyclooctadecine-4-carbonitrile
(compound 1.6)

15  7-chloro-23-methoxy-11-0x0-10,11,12,13,14,15,16,17,18,19-decahydro-5H-1,21-
(ethanediylidene)pyrido[4,3-5](6,1,10,14]benzoxatriazacyclooctadecine-4-carbonitrile
(compound 2.1)

7-chloro-24-methoxy-12-0x0-5,10,11,12,13,14,15,16,17,18,19,20-dodecahydro-1,22-
20 (ethanediylidene)pyrido[4,3-b][6,1,10,14]benzoxatriazacyclononadecine-4-carbonitrile
(compound 2.2)

7-chloro-23-methoxy-12-0%0-10,11,12,13,14,15,16,17,18,19-decahydro-5H-1,21-
(ethanediylidene)pyrido[4,3-5][6,1,10,13]benzoxatriazacyclooctadecine-4-carbonitrile
25  (compound 2.4)

Example O3 — General description for the synthesis of compounds of formula 8

Scheme 11



[I/HN ~O HBTU HN DM/ DI PEA CN Mbo N~ Conpound 2.3 C24H24N404 Mol .

W .:432,47 22-methoxy- | 4-oxo-11, 12,13, 14, 15,16,17,18-0

ct ahydro-5H 1, 20- (et hanedi yl i dene) 5

pyrido[3,4-n[1, 10, 6, 15] benzodi oxadi azacycl ohept adeci ne-4-carbonitrile

(conpound 2.3) Nucleophilic displacenent to To a stirred suspension of

chl orocyano quinoline 2 (1.05 equiv.) imd3-PrOH (11 nli/mol), is added 1(1

equiv.) followed by Et3N (1 equiv). The m xture is heated to reflux under

N2 at nosphere for 6 hours. The reaction m xture is evaporated to dryness

and the resulting residue purified @y flash ehr omat ography (Si Q2

ACOE/ Hexanes m xture) to afAco - 4458 Deaomt yl.ati on. Corrpound 3is

di ssolved in McOH4/ NH3 §N (8nL/ > 2o tMI% SOl uti o@ i PrOH (2 nl/ ol )

i s added and Orea omiMePUr® Nirred at roonm eer at MeanMfar  30- 120

m nutes (TL horl ng) The mpbise 1S conro ‘ﬁ’rmfhnd t he

resul ting produc® used in the next,nstep wtho her purification

Al kyl ati on Reacti on. 10 To a stirred sol utMegh f in DM (5 mUmol),

Cs2C38 (3 equiv. ) is added followed by the al kyl HQtin reagent (2.5 equiv.).
aer ni 8

The reaction mxwure is stirred at room tenperature

mxture is pa&tbﬁll\gnedoen brine and AcOEt, ango epar at ed.

The organic Iayer is dri over s, fil tered and 15 eva . The
residue is purified byNf[&sh-chiBdma g‘f“@p*h %Mphbﬁa afford
pure 5. O eavagét 6% groug ;,%901\; O, @ coo (00 s tcgf Sin

CH2Cd 2 (3nmLhnnol ), nmol ) added dropw se. ting mxture
is allowed to W9 to P’oomtenperature and stirred Vor 1- 2% hours. A
saturated solution of #NaHCO3 is added to the reaction mixture wuntil basic
pH is reached. The m xture is egfracted wth CHC 2 (2x). The conbi ned

organic | ayers are dried over ered and concentrated to dryness.
ganic 2y B e 5 000y

The TFA HO
CHQC‘Z HaN /\/\chw H NM‘O CN
2
MsQ N m

MeD
6 7
[
O
HN’L‘/\/O 3 l
/
DME/DIPEA OmCN
. 8
MeQ N aN,0
4 4
L Compound 2.3 Moi Wt 43247

22-methoxy-14-0x0-11,12,13,14,15,16,17,18-octahydro-5H-1,20-(ethanediylidene)-
5  pyrido[3,4-m][1,10,6,15]benzodioxadiazacycloheptadecine-4-carbonitrile (compound
2.3)

Nucleophilic displacement

10 To a stirred suspension of chlorocyano quinoline 2 (1.05 equiv.) in iPrOH (11
mL/mmeol), is added 1 (1 equiv.) followed by EtsN (1 equiv). The mixture is heated to
reflux under N, atmosphere for 6 hours. The reaction mixture is evaporated to dryness
and the resulting residue purified by flash-chromatography (SiO,, AcOEt/Hexanes
mixture) to afford pure 3.

ht. The reaction



25 resulting free amne is obtained with enough purity to be used in the
next step without further purification. Saponification of the ester group
30 To a solution of 6 in McOH/ H20 (10:1), LiORH20O (5 equiv) is added and the
reaction mxture is stirred at roomtenperature up to 2 hours. The sol vent

I s evaporated wunder vaccuo and the residue is dissolved in DVF and filtered
through a syntered glass funnel. The DMR-is renoved and the product used as
such in the followi ng reaction. 35 Cyclization reaction A solution of 7
(0.25 mol, 1 equiv.) and DIPEA (6 equiv) in DM (1Om) is added dropw se
to a solution of HBTU (3 equiv.) in DVF (100nL/ mmol of 7). The -45-
resulting mxture is stirred at roomtenperature for 1 hour. The solvent is
evaporated Begeepligrig oduct purified by reverse-phase HPLC. Exanple 04 -
Gener al description for the synthesis of conpounds of fornmula 6 5 Schene 12

O BUGH DVE 12 1 ACPRIa 3, s1vEa ip NQRINHE N (Mpsmnddy s sepufiofy! [ N

MeSoRCl HN \ PePHE andy/mapel) is@dded\and /theyrsagtion npixiure stitygd phrooppismperaturgfare O N
150C MoO N 304t ridutés (THE monitosing). FeheGnixtuedNs Bondhtratbd/R Aridibss hnd the MO N

resulting product used in the next step without further purification.

Alkylation Reaction.

10

To a stirred solution of 4 in DMF (5 mL/mmol), Cs,COs (3 equiv.) is added

followed by the alkylating reagent (2.5 equiv.). The reaction mixture is stirred at room
temperature overnight. The reaction mixture is partitioned between brine and AcOEt,
and the layers separated. The organic layer is dried over MgSQj, filtered and

15 evaporated. The residue is purified by flash-chromatography (AcOEt/n-hexanes) to
afford pure 5.

Cleavage of the Boc group

20 To a cooled (0°C) solution of 5 in CH2Cl; (3mL/mmol), TFA (2mL/mmol) is
added dropwise. The resulting mixture is allowed to warm to room temperature and
stirred for 1-2 hours. A saturated solution of NaHCQO; is added to the reaction mixture
until basic pH is reached. The mixture is extracted with CH>Cl, (2x). The combined
organic layers are dried over MgSQ,, filtered and concentrated to dryness. The

25  resulting free amine is obtained with enough purity to be used in the next step without
further purification.

Saponification of the ester group

30 To a solution of 6 in MeOH/H,0 (10:1), LIOHH,0 (5 equiv) is added and the
reaction mixture is stirred at room temperature up to 2 hours. The solvent is evaporated
under vaccuo and the residue is dissolved in DMF and filtered through a syntered glass
funnel. The DMF is removed and the product used as such in the following reaction.

35  Cyclization reaction

A solution of 7 (0.25 mmol, 1 equiv.) and DIPEA (6 equiv) in DMF (10mL) is
added dropwise to a solution of HBTU (3 equiv.) in DMF (100mL/mmo! of 7). The



C24H24CI FNMO2 Conmpound 2.5 MCI. W.: 454,92 10

17-cbl oro-16-fl uoro- 20- net hoxy-8, 9, 10, 11, 12, 13, 14, 19- oct ahydr o- 4, 6- ( et hane-
di yl i dene) pyri do[ 4, 3-b] [ 6, 1, 12] benzoxadi azacycl opent adeci ne- 1-carbonitrile
(conpound 2.5) 15 Nucl eophilic displacenent To a stirred sol ution of

chl orocyano quinoline 2 (1.05 equiv.) in4 -BuOH/ DM 12:1 (11 nib/mmol),1 is
added The mixture is warnmed to 80C under’ for 6 hours. -46- The reaction
m xture is evaporated to dryness and the resulting residue is stirred in
MeCN for 1 hour. A solid precipitate is collected by filtration, washed with

MeCN and drlr@dlttn rﬁkﬁﬂéﬂsﬁﬁé&aﬁobﬂt Ifek 1 Boueh ThE koleért ¥ evapaafet ON

Met hyl sul fon o(i gmé@eﬁ;}) ﬁ% |shz%%:leg€]glréoasolutlon of 3 (12.50 mmol)
in 50 nL of aDF xof Y raYee ‘action mxture is then stirred
at 90C for 1 hour. The reaction mxture is then poured out into 300 nL of
H20O, the aqueous | ayer 10 extracted with AcCEt (3x100 nL). The conbi ned
organic | aye"B%aﬁPﬁ RS iRfle ddic fhrifd ik of dunf&bf forhing 607 9ani ¢

| ayer is drie ITtered and concentrated under réduced pressure. The
resultingsresidue is purified by col usghehorarat ography affording pure 4 in
90% yield. 15 Cyclization reaction Conpound 4 (5.0 nmol) and K2C03 (5 equi V)
are stirred in 83 nL of DWW H20 (1: 1) & 150C in a pre- heated seal ed
reactor for 30 minutes. The react?® g aufl is concw.d rreduced
pressure and the resi®ge purified b VeLsg- 20 ph Se HPL

Renoval of the QIEUD~TO 2 asb I M90; oF of 5 (quw v) in MeOH (iR I),
Pt/ C is addeg, vv) 25 and the wzaeMbiak neh M Xt ure i acql agediupcher

at mosphere (bal | oon “and stirred at r oogwect enper at ure over @ 114 hours).
The mixture is filtered through a short pad of celite ®mao cénuéntrated to
dryness. The residue is purified by reverse-phase HPLC to affor pure 6.
Exanpl e 05 - General description for the synthesis of conpounds of formula
10 30 Schene 13 47-

Chz CBz
oy peg
MeS0,Cl HNT g K200, HIN )
~ B s
NMP/90°C ‘ A‘;om‘“” DMAH,0 Omc"‘
MeO” ~F N7 150°C MeO N
4 5
nad
H
HN Ci
- °1©f%f -
PHC/MeOH, r.t MeO 8
CoaHosCIFN,4Oo
Compound 2.5 Mol Wt.: 454,92
\,

10
17-chloro-16-fluoro-20-methoxy-8,9,10,11,12,13,14,19-octahydro-4,6-(ethane-
diylidene)pyrido[4,3-5][6,1,12]benzoxadiazacyclopentadecine-1-carbonitrile
(compound 2.5)

15 Nucleophilic displacement

To a stirred solution of chlorocyano quinoline 2 (1.05 equiv.) in t-BuOH/DMF
12:1 (11 mL/mmol), 1 is added. The mixture is warmed to 80°C under N, for 6 hours.



R et o St S

OF :I H+ \NNaHB(OAc)3 F I\ C / N2 HC N2 123 O AMO\ CNF
Fe/NHAA F I MONSIHNIT G O NH2 i-PrO1 Ud AcOCN 4 MMONS8 FF N
MOH NH3 IHN C Br/~~ IHN'" "Cl CN | -PrOH e HO CN Cs2CO31DWF, r.t. i moo N
MO N7 ~8 ~NHNFY 't F ROMI G HHNC pi CHR22C2 Ol ~ . CNCN I

\ 10 MO N Me0O N C25H26G-FN40y Compound 2.6 Mdt. W.: 488,95

7-chl oro- 8-fl uoro-21- net hoxy- 11- net hyl - 14611, 12, 13, 14, 15, 16, 17- oct ahydr o- 5H-
1,19- 5 '

(et hanedi yl i dene) pyri do[ 4, 3-b][6, 1, 13] benzoxadi azacycl ohexadeci ne- 4- car boni t
rile (conmpoupd 2.6) Reductjve Amnation 10 To a sql.ution of 1(1_equiv.) and
2 (1 equiv.) @?@ZOHW@@FW 19 drynesgandthe regyftipg residug i 415 equiv.)
and the m xt uvMeCHtfor I dcuratA scHdPrécipirgs i@ colleteddy fHfdation] washed withMéeéON and

resulting m X&Veﬁ)oggﬁ@(qo'ﬁeg?@ﬁé%ﬁeﬁﬂm v.) is added in three portions (one

portion per hout g mxture stirred for additional 2 hours
at room

5  Chlorination reaction

Methy] sulfonyl chloride (9.4 mL) is added to a solution of 3 (12.50 mmol) in
50 mL of NMP at room temperature. The reaction mixture is then stirred at 90°C for 1
hour. The reaction mixture is then poured out into 300 mL of H,O, the aqueous layer
10  extracted with AcOEt (3x100 mL). The combined organic layers are washed with H,O
(2x100 mL}, and finally the organic layer is dried, filtered and concentrated under
reduced pressure. The resulting residue is purified by column chormatography
affording pure 4 in 90% yield.

15 Cyclization reaction

Compound 4 (5.0 mmol) and K»COj (5 equiv) are stirred in 83 mL of
DMA/H20 (1:1) at 150°C in a pre-heated sealed reactor for 30 minutes. The reaction
mixture is concentrated under reduced pressure and the residue purified by reverse-

20  phase HPLC 1o afford S.

Removal of the CBz group

To a solution of 5 (lequiv) in MeOH (5mL/mmol), Pt/C is added (10% w/w)
25  and the resulting mixture is placed under H, atmosphere (balloon) and stirred at room
temperature overnight (14 hours). The mixture is filtered through a short pad of celite
and concentrated to dryness. The residue is purified by reverse-phase HPLC to afford
pure 6.

Example Q5 — General description for the synthesis of compounds of formula 10

30 Scheme 13



tenperature. The reaction mxture is poured into a saturated sol ution of
Na2CO3 and 15 extracted with CH2A 2 (3x). The conbi ned organic |ayers are
washed with brine, dried over MgSO4, filtered and concentrated. The crude
product is purified by flash chromatography (Si O2, AcCEt/Hexanes m xture)
to afford pure 3. -48- Reduction of the Il#|7tro group 5 equiv. of a 0.5 M
solution of NHAC in H20 are added to a U/1M solution of the nitro
derivative 3 (1 equiv.) in toluene at roomtenperature. Iron powder (5
equiv.) 5 are added while stirring vigorously. The reaction m xture is
stirred at reflux te rature for 1 hour and then gooled tg rpom

tenperature, fil hrough\a-cgrite NsERO%ahd t he Jantc Tayer separated,
dried over MyS %aporat el under reduced pr @g exnoJ e aniline 4 s
obt ai ned quantitativelyZ?and is pyre enough to be used ip the next step

wi t hout further puriffication. 10 Nucl eophilic @isplacenént To a stirred
suspensi on of chlorocyano quinoline 5 (A&oQ5~e |n i PrCH (1 m./mmol ), 4
is added (1 equiv.). The nmixture is allo =@ eact\'ﬁh ux 15

t enper at ure undeNi@® for F r3v7 Thewep@aét 16n i xt ur gporated to
dryness and Tthe resultin |_gue puri‘,fre;l—ljaz—f‘l -chr ma graphy (S 2
AcCEt / Hexanes m xture) Gfo af f Ord pure 6. If)%acety?g(%n ug:orrpound 6 |s

di ssolved in McOH/ NH3 7N (8nlémmol ). To this sol ums@ iNPt@eH (2 nL/mol) is

added and the reaction m xture stirred at roomterrperature for 30-120
m nutes (TLC nonitoring). The mxture is concentrated to dryness and the
resul ting product used in{he next step wi thout further pugificatiqn. g25
Al kyl ation Reaction To a s\ﬁ/r\rhe @l Ution of 7 in DVF (5° ?i‘i;@OOS(S
equiv.) is addedourgl | oned by p Iat isrg~Eagent (2. qui N €
reaction mxturg‘a;f-ml rped at LOQEK ver ni 1 i
Met at hesis To a Sol ution of (1 equ ) i SRR o 12 (10
G ubbs's Catal yst 35 sawof >ieration is added (20% noMpo eNesul ti ng
m xture is refluxed with stlrrlng under N2 atrmsphere for 4 hdurs. After
that tinme, additional catalyst (20%nol) is

n hed
M ) HN o ci
P o
MeO N MeO N

9 CogHogCIFNO,
) Compounsd 2.6 Mol. Wt.: 468,85

7-chloro-8-fluoro-21-methoxy-11-methyl-10,11,12,13,14,15,16,17-octahydro-5H-1,19-
5  (cthanediylidene)pyrido[4,3-b][6,1,13]benzoxadiazacyclohexadecine-4-carbonitrile
(compound 2.6)

Reductive Amination

10 To a solution of 1 (1 equiv.) and 2 (1 equiv.) in 1,2-dichloroethane (3 mL/mmol),
MgSO0, is added (1.5 equiv.) and the mixture stitred at room temperature for 90
minutes. To the resulting mixture NaBH(OAc); (1.1 equiv.) is added in three portions
(one portion per hour), and the resulting mixture stirred for additional 2 hours at room
temperature. The reaction mixture is poured into a saturated solution of Na,CO3 and

15 extracted with CH,Cl, (3x). The combined organic layers are washed with brine, dried
over MgSO0,, filtered and concentrated. The crude product is purified by flash
chromatography (810, AcOEt/Hexanes mixture) to afford pure 3.



added and the m xture is stirred for an additional 2 hours, by which tine
the reaction is essentially conplete. The solvent is renoved under reduced
pressure and the resulting -49- crude material is purified by

fl ash- chr omat ogr aphy (AcOEt/ hexanes) to yield pure product 9. Hydrogenation
of the double bond 5 To a solution of 9 (1 equiv.) in MO 3 (5n/muol),
Pt/Cis added (10%ww and the resul ti ®§ mixture is pl aced under H2

at nosphere (balloon) and stirred at room tenperature overnight (14 hours).
The m xture is filtered through a short pad of celite and concentrated to

dryness. The ggsi#fihe '}%NH}J%&&? by reverse-phase HPLC to afford 10 pure
10. A Preparation of the internediates Exanple Al a) Preparation of

of uti on o 4. br onauvPE ¢ BN RORRGRHNI At 3o b T TMBBR B ) o
(0.013 nol) tbewitroiderivative3 [l egniakiis tohnp ptwemdemperptutd . Iodmpawsied (5 aguist)hanol
(15 m) S Sid ] ﬁ'ﬂ'ﬂfg‘ﬁfdm% at g}]iﬂgﬂr- LRk eaction

m xture ﬁs %‘ré%%dedgé@hgg C and st E}feﬂie orB% m n.lsT e m xture vveis cool ed
to room t enpdPEPARRIeiE 1 1981 ah theAfaglss ta raomy tsmperaiuse, ltegpd hronghg celite
portionw se. phiand ﬂx%(bg'gfﬁﬁc my;xrﬁhsepaamisirijea bﬁér_&dg&@ﬂﬂdiegﬂior_ﬁﬁdma&ﬂmﬂh&ﬂ pour ed
out into ice water resul t . moxtyre was Stir K mn.,
t he forned prpé%sl‘c’?)rlet’gl_fseeu@é%eﬂsl %ﬁ%ﬁ“%%ﬁaﬁ’ lﬁqr??%?ugbﬁ%?ge&é% ed with
wat er and sthexystep withavefrghes puiiicatipn.e t he product and to renove it fromthe
Ti-salt).igThe mixture was filtered and then the filtrate was dried (MySO4)
and filtered, f}nak_lﬁydt,h? sol vent was evaporated dry. Filtrate (1) was
evapor at ed urY4cfeoR¥s ABPlaggmentenoved and the aqueous 25 concentrate was
extracted 2 tines with DCM The organic | ayer was separated, dried (MgSOH4),
filtered off and tlee stistedsnspension efchpmwocyane quingline) @105 eqyivd.i8 PrOBB(19) of

i nt er nedi at e g ol R ANE @1afl.)C B0 AHihred€ kifhwed to react under refl

[ (4-bronp-2-nitro %gnyl r’rﬁt ft](‘i)li1 fV-)h dr.ox gntyl_“f, 'of 1un_8r.rge% | et hyl
ester (infer ﬁﬂareag’@rez)n A 4 Boush B i rée‘iam@dszksn%ﬁ% n DCM
(20 nl) was she resdtingtesidue purifiedipeflahwheonsasopraphyBi0,, AvOBl/Hebtanes inditire) aci d,
bis(l,I-di rmttmih?}d% gester (0.0032 nol) in DCM (5 m) was added dropw se.
The reaction mxture was stirred for | hour at roomtenperature and washed

2 times with water. The organic |ayer was separated, dried (MSH),
filtered of f padedlagiosol vent was evaporated dry, yielding internediate 2.

20
Compound 6 is dissolved in MeOH/NH3 7N (8mlL/mmol). To this solution,
iPrOH (2 mL/mmol) is added and the reaction mixture stirred at room temperature for
30-120 minutes (TLC monitoring). The mixture is concentrated to dryness and the
resulting product used in the next step without further purification.
25

Alkylation Reaction

To a stirred solution of 7 in DMF (5 mL/mmol), Cs;CO3 (3 equiv.) is added
followed by the alkylating reagent (2.5 equiv.). The reaction mixture is stirred at room
30 temperature overnight.

Ring Closing Metathesis

To a solution of 8 (1 equiv.) in anh. CH>Cl, (100 mL/mmol), Grubbs’s Catalyst
35  second generation is added (20% mol). The resulting mixture is refluxed with stirring
under N; atmosphere for 4 hours. After that time, additional catalyst (20% mol,) is
added and the mixture is stirred for an additional 2 hours, by which time the reaction is
essentially complete. The solvent is removed under reduced pressure and the resulting



-50- c) Preparation of carbam c acid, (5-(acetyloxy)pentyl]

[ (4-brono-2-nitrophenyl)nethyl]-, 1,1-dinmethylethyl ester (internediate 3)
A solution of internediate 2 (0.0032 nol) and pyridine (0.032 nol) in acetic
acid anhydride (15 m) was stirred at roomtenperature for 16 hours, then
the solvent was 5 evaporated under reduced pressure and co-evaporated with
tol uene. The residue was used as such in4%he next reaction step, yielding
1.47g (100 %9 of internediate 3. d) Preparation of carbam c acid,

[ 5- (acet yl oxy) pentyl ][ (2-am no- 4-brono-phenyl)- nethyl]-, 1,1-dinethylethyl

ester (i nterr&agi . } X1 ehgﬁ_ ' gg ?&%f’tc 1n THE (50
m) was hydroger?zr%l% %I\Al{?u%é& gﬁ}?k’%{ (o] hggﬁgé%%é ysS {pgél%ﬁ{ggpresence
of thiophene pedugt®on (0.5tnl) After uptake of 1-12(3 equiv.), the catal yst
was filtered off and the filtrate was evaporated, yielding intermnediate 4,

Exanpl e A2 a), _Preparatiop. of nzoi c acid,

2- am no- 4- mt@@&@g@gf’%@&flff{@f% -, methyl ester (intermediate 5) 15 A

m xture of 4-nethoxy-2-nitro-5-(phenyhnet hoxy)- benzoic acid, methylester,
(0.166 nol) and tlo zsohytioarnf@d1 equizd s MsOH (Smifmmop4BIC if addedi6l0ba whmlgenat ed
After uptake of OSSAGRE kRS pRed BB MO IR (IO AT B Som 011 hnd
the filtrate *ﬁ)&gefé%‘g‘ﬁaﬁig‘.ﬂgﬂgwk&%&M@B@M“@ %Aﬁmm@@?é@ﬁe m) and
stirred for Zmlevficentriteé fo ddysess.cThié tesidge Prpeifipd byteverd&-phase HRIIQ toraffbrdf f  and
dried in R/ va*wegm oven, yielding 45.99 (96 % of internediate 5. b)

Prepar ation -gui nol i necarbonitrile, 4-hydroxy-7-nmethoxy-6-(phenyl -

met hoxy)- (internmediate 6) A mxture of internediate 5 (0.029 nol) and

1, 1- di met hoXyA Ipr dvl Fthd Brerhbaifled nol) in DVF (30 nl) was stirred and
refl uxed for ours, then the solvent was 25 evaporated and co-evapor at ed
with toluene € I ving Residue (I). A solution of n- BuLi, 2.5 Min

acotoni tri |10 2) brptmifi b Fobdl dahoti L hRpRG LR bl (rladuediy

solution of Residue (1) in TAF (40 nl) was added dropw se and the the
reaction yas AlYSIAEHEEE 4-bromdiinfiro? GeiakieBfded (13 Qadl), Finingl] -pehfanél (0l0N8N t he

(50 ). "The BN walipr Sk PponsnieL (. famdtlls ol (s il fabtrred R
concent r at e \maemdémperatirenfor h hun thep dreaeadti® mikiure Wis leatedito 5@ andbstireedi 1 r ed
for 1 hour ang: 3d\eshn, ke diRRid whd\SboRMIq6 rétinh Bfpetififte hid doahes hidiobdtht
(0.013 mol) was added portionwise. The reaction mixture was stirred overnight and
20  then poured out into ice water (50 ml). The resulting mixture was stirred for 20 min.,
the formed precipitate was filtered off (giving Filtrate (I)), washed with water and
stirred in DCM (to dissolve the product and to remove it from the Ti-salt). The mixture
was filtered and then the filtrate was dried (MgSOs) and filtered, finally the solvent was
evaporated dry. Filtrate (I) was evaporated until ethanol was removed and the aqueous
25  concentrate was extracted 2 times with DCM. The organic layer was separated, dried
(MgS0,), filtered off and the solvent was evaporated dry, yielding 3.8g (93 %) of
intermediate 1.

b) Preparation of carbamic acid, {(4-bromo-2-nitrophenyD)methylj(5-hydroxypentyl)-,
1,1-dimethylethyl ester (intermediate 2)

30 A solution of intermediate 1 (0.0032 mol) in DCM (20 ml) was stirred at room
temperature and a solution of dicatbonic acid, bis(1,1-dimethylethyl) ester (0.0032
mol) in DCM (5 ml) was added dropwise. The reaction mixture was stirred for 1 hour
at room temperature and washed 2 times with water. The organic layer was separated,
dried (MgS0y,), filtered off and the solvent was evaporated dry, yielding intermediate 2.



5 dried, yielding 4.4g of internediate 6. The filtrate was evaporated and
then the residue was treated with water and DCM MeOH (90/10). The resulting
m xture was stirred for 15 m nutes and the obtained solids were collected
and air-dried, yieldi ng 1.8g of internmediate 6. Overall Yield: 6.2g (70.4
% . c) Preparation of 3-quinolinecarbonitrile, 4,6-di hydroxy-7-nmethoxy-
(intermediate 7) 10 A mixture of interm®iate 6 (0.016 not) in
triethylamne (3 m) and TIMwas hydrogenated with Pd/C (1.0 g) as a

catal yst. After uptake of H2 (I equivalent), the catalyst was filtered off
and the filtrate was evaporated, yielding 2.8g of internediate 7 (used as
such in the next reaction step). 15 d) Preparation of

3- qui nol i nec@Fepardtionlof cmﬁmﬁmw [ S acetyloxiypeiitgR M4-bromid- Baﬁtmphéhylgtﬁétnﬁ]it ate 8)
A m xture of g%%@a% %1 33?%) and pyridine (0.016 nol) in acetic
anhydri de ]3 %%ﬁré ur on an oil bath at 95C, then the
reaction mxture was allowed to reach roomtenperature and was stirred

over ni ght . oquqn% treated

wi th DI PE (3%93@%%?&1%%%%%% St &&ngﬁgg?éﬁéﬁﬁgg&ﬁﬁ\eﬁa?esul ting
preci pi tate ohyddde (@dﬂ@&%&ﬁ@ﬂ%ﬁﬂtéepm%@emﬂﬁg or Isdigurs; then gheogplept was

i nt er nedist eeﬁgo&ed'?ﬁﬁ@ﬂfedﬁdeﬂ@r&ﬁur@ aﬁwcdl@tdpaﬁcearvhﬁmtdené &he residue was

> (0.01mol) Bt Epcion oo s B18 00 P9t iedi®ia " Coed for

8 (0.01 rml)
2 hours on an oil bath at 80C t hen the sol vent was evaporated. The residue

was treated aﬂtﬁ bg‘ﬂﬁ ,}9@,_? ehit ] 4. h&%ﬂ resul ting
solids were ‘pﬂ%& ere Eo??gf al r- LSJ ag?j f‘?z’ tggﬁg 02 79 Wg ssolved in
DCM and  was®Edyili ‘b ani c Iayer was separated, dried
(MS™) , flltered off and the sol vent was evaporated, yielding 2.5g of

i[ th fa{ [ngfii( :tc ) rf%ﬁ(ﬂ eJnL@E{i%ﬁ@f (@gé g}{@% THH &%fw%ﬁﬁmgemted with PYC

qui nol i ry@ ] et asba mtdmem;he]mm of tigogheoe salutine(0dem) fftpr uptake of

1, 1-di net hyl b IR caltdl Pt Wal BltRH BfF %o Was ePdpokdié ?ﬁnﬁhte9
(0.0018 nol )HE% ﬂl"ﬁﬁt%e‘él a?éteeil (0. %018%%% Zw p?ot?anolcE 20 ngi) was

heat ed overn edigtesh oi| bath at 65C, then the solvent was evaporated.

The residue was purified by colum chronmat ography over silica gel
Example A2

a) Preparation of benzoic acid, 2-amino-4-methoxy-5-(phenylmethoxy)-, methyl
ester (intermediate 5)

15 A mixture of 4-methoxy-2-nitro-5-(phenylmethoxy)- benzoic acid, methylester, (0.166
mol) and triethylamine (0.198 mol) in THF (400 ml) was hydrogenated with Pt/C (5 g)
as a catalyst in the presence of thiophene in DIPE (4 ml). After uptake of hydrogen (3
equivalents), the catalyst was filtered off and the filtrate was evaporated. The residue
was treated with DIPE (300 ml) and stirred for 3 hours, then the resulting precipitate

20  was filtered off and dried in a vacuum oven, yielding 45.9g (96 %) of intermediate 5.

b) Preparation of 3-quinolinecarbonitrile, 4-hydroxy-7-methoxy-6-(phenyl-
methoxy)- (intermediate 6)

A mixture of intermediate 5 (0.029 mol) and 1,1-dimethoxytrimethylamine, (0.058
mol) in DMF (30 ml) was stirred and refluxed for 2.5 hours, then the solvent was

25  evaporated and co-evaporated with toluene (2 x), giving Residue (I). A solution of n-
BulLi, 2.5 M in hexane (0.058 mol) in THF (40 ml) was stirred and cooled to 75 °C
and acetonitrile (0.058 mol) was added dropwise in 30 min, After 15 min. a solution of
Residue (I) in THF (40 ml) was added dropwise and the the reaction was quenched



(eluent: DCM MeCH 99.7/0.3). One fraction was collected and the col um was
eluted 5 again with DCM MeOH THP (90/5/5). Another fraction was coll ected
and purified further by colum chronmat ography over silica gel (eluent:

DCM MeOH gradient). The product fractions were collected and the sol vent
was evaporated, yielding 0.61g (50.6 % of I nternmedi ate 10. g) Preparation
of carbam c acid, [(4-bronp-2-[(3-cyano-6 hydroxy 7- met hoxy- 4-
quinoIinyl)anino]phenyl]nethyl](S hydr oxypentyl)-, 1,1-dinmethylethyl ester
(internmediate 11) 10 A stirring solution of internediate 10 (0.000896 not)
'n MeCH (20 ”@v%tg%ctaﬁ@etb%%rﬁ’c‘ﬂl)ta{?—-a)Sseliﬂéﬂﬁ@nﬂitu%%Sﬁ 1oWeu SR M (0. 0018

nol) in water ture was stirred overnl t at room

t enper at ur e ateEPerRive prdiwesdilutethwith pates (0 mb. ke greanigspivest(THE) wathe sol vent
was evaplor at egkap &*a%dra@a umﬁcdnédnmgwusunumlt th2dpro ?mhgcm;m%ﬂ:hﬁlsfvat elr TPe
organi c | ayer §E | e sol ven
vvag evaporgte Wﬁ%ﬁgﬂ a#%nt%)r?ﬂnggpge&pgqag §"poi nt

114. 3-136.2 Girid, yﬁl@mégpﬁmt@medimécam@tnuswaﬁgwptaee@ndt@lthuep'ducation 0

f 4, 6- et hanedi y; bjlgl\@eo‘ﬂ’i s%ltﬁfg)érﬁixﬂu
pent adeci ne- 1%( £i E-carﬂ% {e?mgd acl 7 Lro Ol)Tﬁcyano- 10,11, 12 z‘llflg hexa-
hydr o- 20- met hbXipinutes and the & soli We’@sqogﬁcwmdi ehlingl 88 9 ure of

i nt er nedi at e ihieﬂ:@di@ﬁ%éﬁefﬂll%emﬂdzgmm 00094 nol) in THE p.a. (40 m)
was treated for 1 hour with tributyl phosphine (0.00094 nol) and then extra
ADDP (0.00094 nol) and tributyl phosphine (0.00094 nol) were added. After 16

hours, the sqlPrénraticasf pajuidolihtoartmnitile] 4 6atihyrinckyt hmetpiH (nterenediaiCHNt r at e
was filtered and the 25 filtrate evaporated. The residue was dissolved in

THE p.a. %0 nl) and then ADDP (2 -53- equival ents) was added, followed by
t ri but yl phospAim&tfe ofnmtbrmadiamos(D.016 itdly dstisthyligine (3 nﬂ)mﬁl 'lmepuri fied by

;f\ég[?gﬁspc\gf@d}w 3&5%5@@@0%9#’%“ wvtvgs ev'gg%f&g%@e Pﬂl ngﬁif 09559

(26.0 % of cer@pdives filtepdipff andetbaﬁatwwaporatc yielding 2.8 of intermediate 7

4, 6- et hanedi y{dsstgggedwﬁ Ok fexdtrBAckibn dtegR] benzoxadi azacycl o-
pent adeci gfe -carbonitrile,

17-brono- 8, 9, 10, 11, 12, 13, 14, 19- oct ahydr o- 20- net hoxy-, nonohydrochl ori de
(conpound 2) d) Preparatlon of 3-qmnohnecarbom1nle, 6- (acetyloxy)-4-hydroxy-7-methoxy-

(intermediate 8)

A mixture of intermediate 7 (0.011 mol) and pyridine (0.016 mol) in acetic anhydride
(30 ml) was heated for 1 hour on an oil bath at 95°C, then the reaction mixture was
allowed to reach room temperature and was stirred overnight. The solvent was

20  evaporated and then the residue was treated with DIPE (30 ml) and the mixture was
stirred for 2 hours. The resulting precipitate was collected and dried, yielding 2.58g
(90.8 %) of intermediate 8.

€) Preparation of 3-quinolinecarbonitrile, 6-(acetyloxy)-4-chloro~7-methoxy-
(intermediate 9)

A mixture of intermediate 8 (0.01 mol) and DMF (3 drops) in thionylchloride (25 ml)
25  was heated for 2 hours on an oil bath at 80°C, then the solvent was evaporated. The
residue was treated with DIPE and the mixture was stirred for 1 hour, The resulting
solids were filtered off and air-dried. The residue (2.7g) was dissolved in DCM and
washed with NaHCOj; solution. The organic layer was separated, dried (MgSOs),
filtered off and the solvent was evaporated, yielding 2.5¢g of intermediate 9.
30



A sol ution of compound 1 (0.00012 nol)in MeOH (5 M) was treated with HCO /2-
propanol (6N) (1m) and the reaction m xture was stirred over the weekend.
The resulting precipitate was collected and dried an a vacuum oven,

yi el ding 0.0197 g of conpound 2, isolated as a nonohydrochloric acid salt.
10 C. Pharmacol ogi cal exanples Exanple C.1 : in vitro inhibition of EGFR The
in vitro inhibition of EGFR was assessed*@sing either the Flash Plate
technol ogy or the glass-fiber filter technology as described by Davies,

S.P. et al., BiochemJ. (2000), 15 351; p.95-105. The Flash Pl ate

Ser coni ng. ( 190FfPeRdg) bt ?ﬂ%@;ﬁ“éﬁ?‘?bﬁgé@?%‘@f’%‘%ﬁﬁ"@?’% Y dher . pokker

New York, N. qrinaligyHaminp]-4<somppheay WiSr{acetylpwapentyir, 4d dipethglefiyhase

substrat e congsies {infR@mediatdQopi ot i nyl ated pol y(L-gl utam c aci d-L-tyrosine)
(poly(GI)biotin), is incubated with the aforenmentioned protein in the

presence of (33P) radiol abel ed ATP. (33P) phosporylation of the substrate
i s subsequentA yixtpeesefiinrmedidte §1(0.00Hbmgl) andrintermediateidn@.0018 modpn 8vi di n-

coat ed FI'asn Bain6) ORssf WAk hidied bichgon 3SR o5 LRk Wle AogWaR! Y ng

> .
the binding "of the biotin tagged ap abel ed substrate, 25 Detailed

descri ption TiYaperaied ﬁﬁﬁ@“?é‘ﬁé?%ﬁe‘ﬁ@ﬁ?@?‘b?ma@g% Yes siligd2ehi nutes in a
96-wel | m cr qeiutst DOM/ASSOM 30 F/0 F)e OsieTdcti®n whd dotleSied amihs kolumbrwasabedf t he

bor f or ned 1 REReR Pyt BOYARSRYTERBARRS Aofes sdisd as el puihel
conpounds. THurthg®y ol chiromatpgtaphy ovessilisa gel (Blues: REM/ VO Hgrdier).8The 10 MV
MIC12, 100M NagawPfractions e silleaidd s e Shlverk whlle Brateéﬂwiel&lnd%@%i/g 0.8 G

AT33P, 0.35 gﬁ)ﬁ%{fﬂgg&gé biotin and 0.5 pg EGFR ki nase mai n/wel | . The

reaction is i‘rating the reaction m xture and washing the plate
3x with 200 | wash/stop buffer (PBS + 100 nM EDTA). After the final wash

t 200 1 £ f \ t of
shosphor yi at %&?%?%ﬁ%%{f iﬁ&%“%ﬂ [ a0 o0 Sy ey bR ST ) O
a mcrotiter [Suipoln pf awllswhsdl(éﬁvéwomqmﬁheﬁ@daa%tbw@mwer| ter

t echnol ogy E@nRrkkediageiifeacti on assay, a kinase substrate 10 consisting of

pol y(L-glutam c acid-L-tyrosine) (poly(GTl)), is incubated with the
af orenenti oned protein in the presence of (33P) radiol abel ed ATP. (33P)
Phospor y| ¥t i oh stitring solution of intermediate 10 (0.000896 mol) in MeOH (20 ml) was treated

with a solution of potassium carbonate (0.0018 mol) in water (5 mi). The reaction
mixture was stirred overnight at room temperature and then neutralised with acetic acid
until pH: 7. The solvent was evaporated. The residue was diluted with DCM and
washed with water. The organic layer was separated, dried (MgSO.), filtered off and

15  the solvent was evaporate, yielding 0.38g (73.1 %) of intermediate 11, melting point
114.3-136.2 °C.

B. Preparation of the compounds
Example B1
a) Preparation of 4,6-ethanediylidenepyrido[4,3-5][6,1,12]benzoxadiazacyclo-
pentadecine-13(8H)-carboxylic acid, 17-bromo-1-cyano-9,10,11,12,14,19-hexa-
hydro-20-methoxy-, 1,1-dimethylethyl ester (compound 1)
20
A mixture of intermediate 11 (0.000649 mol) and ADDP (0.00094 mol) in THF p.a.
(40 ml) was treated for 1 hour with tributylphosphine (0.00094 mol) and then extra
ADDP (0.00094 mol) and tributylphosphine (0.00094 mol) were added. After 16 hours,
the solvent was partially evaporated and the resulting concentrate was filtered and the
25  filtrate evaporated. The residue was dissolved in THF p.a. (40 ml) and then ADDP (2



of the substrate is subsequently neasured as radioactivity bound on a

gl assfiber-filter. Detailed description 15 The EGFR ki nase reaction is
performed at 25C for 10 minutes in a 96-well mcrotiterplate. For each of
the tested conmpounds a full dose response 1.10-6Mto 1.10 10M has been
performed. | RESSA(r) and Tarcevadnd (erl o%' ni b) were used as reference
conpounds. The 25 | reaction volume contarfis 60 nM TrisHCI pH 7.5, 3 nM
Md ?., 3 MM Cl2, 3 M Na3vV&4, 50 g/m PE&0000, 5.0 M unl abel ed ATP, 20
ImM DTT, 0.1 G AT33P, 62.5 ng/well poly(QT) and 0 5 jig EGFR- ki nase

donai _nlwell & vdl&ﬁu)twagradaéd,%m&aaqkybub:ﬁﬂgh ?ﬁvﬁe mdp [The sRlmingc acid
sol uti on. of the t|on en s ont 'lzxgl ernmat A
filter (Wall a@‘)‘x Y egveised phasp Bighcne “P‘ﬁ‘c% wﬁncbm%rm d and

1tine for 5 moductlﬂacmnistmre Icolhafctedranﬂdimho}mengw%evamtatqd,ayleldmg@wﬁgl on the

Typhoon (Arrer P ?? Ak, Phosphorage storage screen. Exanple C. 2:
Serum st arved pro eration assay on the ovarian carci noma SKOV3 cells The
ovari an carcinoma cell |ine (SKOV3) was used in an epi derrral growt h factor

30 stimul ate el | oI|f ratlon e bltor ef fect of
t he corrpounds gp nqu %Fiengﬂ V‘?fﬁﬁﬁé&ﬂ’ﬁ ceI | s were
i ncubat ed forpea&dbmm-s-darbdnitﬁlepl%ﬁiMS 8110102 AG34, 19ajctahydio20-daethegepnd st ep

the cells were | W [ npounds to be tested in a serumfree
condi tion (37'%&{1&&%&}@?1%%39@%(1 subsequently stinmulated for 72 35
hours with EGF at a final concentration of 100 ng . The effect of the
conpounds on Arbtipeof sempenng; | @P0REEmeDiMeQHAS é‘@kg’éﬁﬂ?ﬂedawﬁ He¥ard mrT
Cﬁl | vi abil Id tyropaﬁaag@m@&l) aimemh éQéabﬁbﬂrﬁﬁtnhaw;@stm@:/jdvéﬁﬁletmk@ﬂcﬁlﬂeval ues of
t he compounds t he nt oht ai n usi n

ment i oned ki nﬁgél%ﬁgglé\eﬁg’m% asco&ffq?&fm\q%fd “%io‘ff% Y})gl %&?9§‘§ 5 D

Conposi ti on esempouad 2, isolated as a monohydrochloric amd salt.

10 C. Pharmacological examples
Example C.1 : in vitro inhibition of EGFR

The in vitro inhibition of EGFR was assessed using either the Flash Plate technology or
the glass-fiber filter technology as described by Davies, S.P. et al., Biochem J. (2000),

15  351;p.95-105. The Flash Plate technology is generally described by B.A. Brown et al.
in High Throughput Screening (1997), p.317-328. Editor(s): Devlin, Jobn P.
Publisher: Dekker, New York, N. Y.

In the Flash Plate EGFR kinase reaction assay, a kinase substrate consisting of

20  biotinylated poly(L-glutamic acid-L-tyrosine) (poly(GT)biotin), is incubated with the
aforementioned protein in the presence of (**P) radiolabeled ATP. (**P) phosporylation
of the substrate is subsequently measured as light energy emitted using a streptavidin-
coated Flash Plate (PerkinElmer Life Sciences) by trapping and quantifying the binding
of the biotin tagged and radiolabeled substrate.

25
Detailed description
The EGFR kinase reaction is performed at 30°C for 60 minutes in a 96-well microtiter
FlashPlate (PerkinElmer Life Sciences). For each of the tested compounds a full dose
response 1.10°M to 1.107°M has been performed. IRESSA® and Tarceva™ (erlotinib)

30  were used as reference compounds. The 100 pl reaction volume contains 54.5 mM
TrisHCI pH 8.0, 10 mM MgClL, 100uM NayVQy4, 5.0 pM unlabeled ATP, 1mM DTT,



The follow ng fornul ati ons exenplify typical pharmaceutical conpositions
suitable for systemc admnistration to aninmal and human subjects in
accordance with the present invention. "Active ingredient” (A 1.) as used

t hroughout these exanples relates to a conpound of 10 fornmula (1) or a
pharmaceutically acceptabl e addition salt_jhereof. Exanple D.1 : fil mcoated
tablets Preparation of tablet core A nii?'re of Al. (100 g), lactose (570
g) and starch (200 g) was mxed well and thereafter humdified with a

sol ution of sodi um dodecyl sulfate (5 g) and polyvinyl 15 pyrrolidone (10 g)

in about 200 ghoss BEe, .8 uENET¥E! 0BSWRAKEINDY(FIOLIVES asd 68 g EGFR-REhaseAnd
si eved agai n. The.n%ﬂere was added ni crocrystalline cellulose (100 g) and

hydr ogenat ed e oil (15 g). The whol e was m xed well and conpressed
into tabl et sThgteactiog id Stoppl Hyedshizdting therehctionmixivuse angl ashing theiplaﬂeéxact ive

Gosat ur ot ed oPEBITH] %@sﬂﬁrﬁb?%fw‘“@"a%ﬁd@”m f%%%*!t%%ﬁ%# fﬂf"‘wul
(5 g) in GRoef Wa%tqn huffer viag addedde eacheyell and dagjaropgntp qute

1, 2, 3- pr opanepsly@bT)bta d&tdrﬂameﬁ’@g)ésﬁﬂﬁﬂk D@ sedlwelh |m£ﬁ:ﬁ)cr6ﬁteiap’@ﬁe m&ﬁmﬁo@nd
d| ssol ved in (ﬁl‘n?hl or onet hane (7 he | atter solution was added to the

former and t h&Here were added magnesi um oct adecanoate (2.5 ),
pol yvi nyl - pyrrolidone (5 g) and concentrat ed 25 col or suspension (30 nl) and

the whol e V"asld‘ﬂggﬁ:@@ﬁbé‘r‘hlﬁ%hﬁé} cﬁ%éa?dal&ﬁ{hge@uﬁ éet hus

obtained m xture_ i'n a_coatl ng appa tus Qg ound havi ng
the forml% xPQIS“P&OfPPIﬂL'QUWam@(‘L'@%F‘C) @G}N(Gmi isancubat %p thes N1 5 the
N- oxi de for rrsafotdmenﬁb@e"drmsﬁm m&ﬂé% 1¥seRCE I P kliglaltidd ATP . SEH) Phesparyldton

stereochem cal % the 'satdihte'i€ sub%quenﬁy I%Eeaes%;e’d a\é\'h rae({igaicﬂvity bound on a glassfiber-filter.

Detailed description
15 The EGFR kinase reaction is performed at 25°C for 10 minutes in a 96-well
microtiterplate. For each of the tested compounds a full dose response 1.10°M to0 1.10"
"M has been performed. IRESSA® and Tarceva™ (erlotinib) were used as reference
compounds. The 25 ul reaction volume contains 60 mM TrisHC1 pH 7.5, 3 mM
MgCl, 3 mM Mn Cl, , 3 uM Na;3; VO, , 50 pg/ml PEG20000, 5.0 uM unilabeled ATP,
20 1mMDTT, 0.1 uCi AT*P, 62.5 ngfwell poly(GT) and 0.5 pg EGFR-kinase
domain/well,
The reaction is stapped by adding 5 pl of a 3% phosphoric acid solution. 10 pl of the
reaction mixture is then spotted onto a Filtermat A filter (Wallac) and washed 3 times
for 5 min. in 75 mM phosphoric acid and 1 time for 5 min. in methanol prior to drying
25  and quantification on the Typhoon (Amersham) using a LE phosphorage storage
screen.

Example C.2: Serum starved proliferation assay on the ovatian carcinoma SKOV3 cells
The ovarian carcinoma cell line (SKOV3) was used in an epidermal growth factor

30  stimulated cell proliferation assay, to assess the inhibitory effect of the compounds on
EGF in whole cells.
In a first step the SKOV3 cells were incubated for 24 hours in the presence of 10% FCS
serum. In the second step the cells were incubated with the compounds to be testedin a
serum free condition (37 °C and 5% (v/v) CQO,) and subsequently stimulated for 72

35  hours with EGF at a final concentration of 100 ng/ml. The effect of the compounds on
the EGF stimnlation was finally assessed in a standard MTT cell viability assay.



Z represents O, NHor S; Y represents -C3.9al kyl-, -C3.9al kenyl -

-C _b5al kyl -oxy-Cl. 5al kyl -, 10 -C _5bal kyl -NR 12- C1. 5al kyl -,

-G _5al kyl - NR13- CO- C1. 5al kyl -, -Cl.5al kyl - CO-NR 14- C1. 5al kyl -,

-Cl _balkyl-CONH, -Cl.6alkyl-NHCO, -CONHC.6alkyl-, -NHCO CL. 6al kyl -
-CO-CL. 7al kyl -, -Cl.7alkyl-CO, G 6a|k _L) CO- C1. 6al kyl

-Cl _2al kyl - NH-COCHZR15 NH; X1 represents a direct bond O -0d 2alkyl-
CO, -CO Ci1_2al kyl -, NR1O, 15 - NRLO- Cl_2al kyl -, NR16-CO-, NR16-CO Cl1_2al kyI
-ON=CH or G _2alkyl; X2 represents a direct bond, O -OCl 2al kyl -, CQ,
;_ka CO-2 OO'CIZ;II mnlle foMEimnO" gC't&_IFépr'vid%BI:MICSO WuTﬁ;Bthe Nihpoﬁﬁaﬁczh daxldingltothe ha

t 20- Cl1. 2a - Qor. s hydrogen, cyan, halo,
hydr oxy, for ﬁéi”‘?““&f‘z %@gggé&smg%aé Y‘Vé?ﬂmn (&%n%rf%gﬁ%{oxy- substituted with
hal o, Cl. 4al kyl substitut ed with one or where possible two or nore
substituents sel ected Em hydr oxy or h<al 0; R2 represents hydrogen, cyano,
hal o, hydr oxy, hydroxyd onyl<, H t2§6 ar bonyl - C 1. 4al kyl oxycar bonyl -, C
1. 4al kyl car bonyl -, "am noc#gr o@ls, gno-or di (Cl 4al kyl ) am nocar bonyl -
Het 1, fornyl, G 4alkyl -, 16 k¥nll= 23 6cycl oal kyl -, C3. 6cycl oal kyl oxy-,
Cl. 6al koxy-, Ar5, Ar'-dxyB, |digydr pxBo& ane ,  Cl. 6al koxy- substituted with
hal o, CI.4al kyl substitjutgd wial ipohemof@ where possible two or nore
substituents selected |[fram|{hdf o2 ysr&( or NR4R5, -57- G _4al kyl car bonyl -
wherein said Cl. 4al kyl |s§oﬂ)t i®nal | y®substituted with one or where possible
two or nore substituent|s Sellefted [r8m hydroxy or Ci.4al kyl-oxy-; R3
represents hydrogen, h ﬁTux) Ara=pxy;—Al 4- CL. 4al kyl oxy-, CL. 4al kyl oxy-, 5
Cz. 4al kenyl oxy- optiongl | s uBBi tlit 8B with Het' 2 or R3 represents
Cl _4al kyl oxy substituted vvrth one or where possible two or nore
substituents sel ected from Cl.4al kyl oxy-, hydroxy, halo, Hetz-, -NR6R7,
-carbonyl - N Het3 car ?onyl ; R4 and R5 are each |ndependently
sel ect ed fronPhRBesion.g ~2al kyl ; R6 and R7 are each independently
selected fro rﬂ‘liwﬂaﬂlogmg fofﬁiméﬁdﬂswbcernbﬁrﬂy&ypl&ﬂ phsfnizosntichlaoydpositionysnitaisle fati

(G _4al kyl) iaGhdal | -
hydr oxycar bo?r‘é?l %ﬁ&'é&; %‘mu% ocycl(%lél_(y , s‘flfé?gi car%onf?%h%%%ew,
Het 10- car bonyfnventjog yhydroxy Cl. 4al kyl -, Het"-d . 4al kyl - or

"Active ingredient” (A.L) as used throughout these examples relates to a compound of

10 formula (I) or a pharmaceutically acceptable addition salt thereof.

Exam le D.1 : film-coated tablets

A mixture of A.L (100 g), lactose (570 g) and starch (200 g) was mixed well and
thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl-

15 pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, dried
and sieved again. Then there was added microcrystalline cellulose (100 g) and
hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into
tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient.

20  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 ml). Polyethylene glycol (10 g) was molten and dissolved in
dichloromethane (75 ml). The latter solution was added to the former and then there were
added magnesium octadecanoate (2.5 g), polyvinyl-pyrrolidone (5 g) and concentrated

25 color suspension (30 ml) and the whole was homogenated. The tablet cores were coated
with the thus obtained mixture in a coating apparatus.



Are-C 1.4alkyl-; R8 and R9 are each independently sel ected from hydrogen,

C _4al kyl, C3.6cycloal kyl, 15 Het4, hydroxy-Cl. 4al kyl -,

Ci _4al kyl oxyCl. 4al kyl - or pol yhydroxy-GC _4gl.kyl -; R10 represents hydrogen,
Cl . 4al kyl, Het5, Het6-C .4al kyl-, CZ. 4al kenyl carbonyl optionally substituted
wi th Het7-C 1. 4al kyl am nocar bonyl -, CZ_4al kenyl sul fonyl -,

C _4al kyl oxyd _4al kyl - or phenyl optionally substituted with one or where
possi bl e twlBimsiore substituents sel ected from hydrogen, hydroxy, am no or
Cl. 4al kyl oxy-; 20 RI' represents hydrogen, d _4al kyl,

Cl. 4al kyl - oxy-carbonyl -, Het17, Het18-d .4al kyl-, CZ_4al kenyl carbonyl -
optional |y subst/congauigd hayingethg doreyula o kyl am nocar bonyl -,

Cz_4al kenyl sul fonyl -, d _4al kyl oxyClJ.;}a#/k’sz or phepR' optionally
substituted with one or where possibfe two o substituents sel ected
from hydrogen, hydroxy, anmino or (.4alkyl ox 2% R12 represents hydrogen,
d _4al kyl, Het13, Het14-C _4al kyl£ or phenyl ally substituted with
one or where possible two or norge substituepts sel egted from hydrogen,
hydroxy, am no or Cl. 4al kyl oxy-{ R13 and R1# are each independently sel ected
from hydrogen, d . 4al kyl, Het'5- t Clcgal kyl oxyd _4al kyl -; 30 R15
represents hydrogen or Cl. 4al kyl Stituted with phenyl,

i ndolyl, nmethylsulfide, hydro hydr oxyphenyl , am nocar bonyl ,
hydroxycarbonyl, amine, imdazoyl, i diploj qu and R17 are each

i ndependently sel ected from hydrogen, . Het 81- Cl 4al kyl  or

Cl _4al kyl oxyd . 4al kyl ;. 35 Het'! represepnts a heterqcycle selected from

pi peri di nyl q#ﬁ?\ﬁ% F FRymS, %?aé?rgﬂcmnc,aﬁy PEACR fe,adﬁv?’n&zsahw,lde B oxol anyl |

thi azolyl, oxaeebsHemitdliydestodrid forms thedsod] whereinoxadi azol yl, pyridinyl or
pyrrolidinyl wherein said Het' is optionally substituted -58- am no,

Cl. 4al kyl, hydroxy-Cl. 4al kyl -, phenyl, phenyl-C1l. 4al kyl -,

C _4al kyl - oxyZ @présahtsyD,-NiHon8; or di (CL. 4al kyl ) am no- or am no-carbonyl -;

ot port di ot - VAR R R ke, (PR s, TEETCT okl 4 et 2
is optiondl |y 5 @bslﬂ(B’k-NRédem@delﬂn@1-@ikwlq%§$b{tlkid-,tvvo or nore
Py oxy- C1. ga Kyl iy GEMURYC] Bkl U8} Qi COMEL- e Gk CO-
ydr oxy- G . dal kylCONHE @hkyNH-GRoFoellsi- ol ek #isky 1§ e COwrono- or
di (G _4al kyl ) am @zafialdod, zalk M QL& ky AN O-CH,RBN9H-;0r
di (G . 4alkyl) gim no: Sut L AWt bond OB LAY o, -CO- C1ralkyl-, NR,
15 -NR'’-C,.,alkyl-, NR'®-CO-, NR'®-CO-C zalkyl, -O-N=CH- or C.alkyl;
X2 represents a direct bond, O, -O-Calkyl-, CO, -CO- C,.,alkyl-, NR“,
NR'"'-Calkyl-, NR"7-CO-, NR'7-CO-C.,alkyl, Het®-C . alkyl, -O-N=CH- or
Ci-2alkyl;
R! represents hydrogen, cyano, halo, hydroxy, formyl, C;.¢alkoxy-, C;.¢alkyl-,
20 Ci-salkoxy- substituted with halo,

Ci.salkyl substituted with one or where possible two or more substituents selected

zv

from hydroxy or halo;
R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Hetlé-carbonyl-,
Ci.salkyloxycarbonyl-, C,_salkylcarbonyl-, aminocarbonyl-,

25 mono-or di(C,.salkyl)aminocarbonyl-, Het', formyl, Ci.alkyl-, Cy.¢alkynyl-,
Cs.gcycloalkyl-, Cs¢cycloalkyloxy-, C .galkoxy-, AT, Arl-oxy-, dihydroxyborane ,
Ci.salkoxy- substituted with halo,

C.salkyl substituted with one or where possible two or more substituents selected
from halo, hydroxy or NR4R5,



1 o Het3, Het4 and Het8 each independently represent a heterocycle selected
from norpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl,
thiazolyl, oxazolyl, imdazolyl, isoxazalsyl-, oxadi azolyl, pyridinyl or
pyrrolidinyl wherein said Het3, Het4 or Het8 is optionally substituted with
one or where possible two or nore substituents selected from hydroxy-,

am no-, O _4al kyl-, 15 C3_5cycl oal kyl - C1. 4al kyl -, am nosul f L nono-

di (CL. 4al ky! )am(‘rméuwkca?wylorw e pid @14415Y1H§/Ppt*0q3|8t/§u‘?5é‘&rt%£‘éfﬁ oge or

het erocycl e sel ect aghdré pBRspIE fvd biCkh Bl substitidnpedel édtedyromgdixip osai d Het 5
optionally substituted vvith one or where possible two or nore substituents
selected froma 4arRiwl-08s 6cycl oal kyI hydr oxy- Cl. 4al kyl -

Ci OI4a| kél oxlyCR3 p@ﬁfekg/ﬂts bydra%erphydabxytlr WxGIAdAL, ?lkyloxlyietCﬁ 4alﬂ(§llobd§3{ 7 each
yrrol dinyl ) o eraet R AP ERAL RRiGRARFUF RS SR TRRBRE St o
optionally subsstubstuu@d thh ¢ne(mew}mre pdfsellblf twosyindre stlwbituentssstested i i t uent s
sel ected from y yl . v .
Cl. 4al kyl oxyd ,_ 43k %ﬂ{ MV ggéo%g’ %lgﬁgé;y 3”@3{@ O%]Féﬁighar?éHﬁtetc 6bo_ggl_c’n
i ndependent | er@]S’r%s@ﬁFaCél lnémrléwldlsele%ﬁé@mhv pen qrdriadlkyl;  pi peri di nyl,
i tazol y1. ."32??2‘?;‘?2‘;9“"5‘£§¥*’§§’2‘*%"¥Segb@d‘f‘.“)%‘;”‘*dé?éa* e e e el n sai d
Het9 or Met1 .sarwpﬁ@ml ymga%sqrﬂ{ &@e@ko:? %llnfewlfo haes%véiv&l@h vlc1. aal kyl -
"ndol F‘”‘OP"H&%Z‘@W}*"”‘? e ey . o
pi per)e/l2| nyl, pip&" E;ﬁ Hs(iﬁly ‘E}}O? Ol?fi}/’Il P(ﬁi"'}b’ﬁ&?’%GF i;aﬂWl”ﬁ{e’?d%tIH?%mpr
wherei n sai d HetA22 C§4aﬁ@ﬂ4 onally substituted with one or where pOSSI ble two
or nore substy S C. I

drﬁ ?[% %I&&%jpena %l %éa fﬁ%)ﬁ}/ hy(%gge camy 3 cy ﬁtl
hydr oxy- CL. 4a XA i) Thydtd o E‘ YRR oxy-C
1 = El IkyI li_Slemino Hotr jid¢ &yt Cﬂzalllkw-l ﬁamllhyioxxﬁmaﬂwh(@r pol'yhddl(oﬂ Olahlkyl ) ami no- C,
-a ; t 1uor, r 5 or

y mﬁ gﬁ&&ﬁ%{}gd%ﬁ LORUE, et efaval &ug i, PAtkd vﬁag%&%l

pi peri di nyl n sa opt i dnal | tute ne or where
p055| ble two or Mmagnmultu;@wgh Het'sei- @H@éﬂ@llfl@@ﬁb@yl-élglz katkenylsulfonyl-,

C3. 6cycl oal kyl ?’%ﬂl@jfé/xy@l 4§1ﬁ&1| l6Y bhenyEdp tﬁiﬂah%’ E@d&ﬁgteﬁitﬁbhe oP{here possible

ol yhydr oxy- O . re resent a heterocycle selected fraom
Pmr)[:/)h)cl)l i ny?/ pyr?"i‘.ﬂ q)rdp%ﬂsu{)ﬁ}tbeé}tg er%q fgpm hydrogen %ydroxy, amino or C,_salkyloxy-;

20 R represents hydrogen, Ci4alkyl, C;.4alkyl-oxy-carbonyl-, Het"’, Hetlg-C1.4alkyl-,
C,.4alkenylcarbonyl- optionally substituted with Het'”-C_salkylaminocarbonyl-,
C,.salkenylsulfonyl-, C;4alkyloxyC,.4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cj.4alkyloxy-;

25 RV represents hydrogen, C,.salkyl, Het", Het14-C1_4alkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or C;_salkyloxy-;

Y and R' are each independently selected from hydrogen, C.salkyl, Het"’-C|_4alkyl-
or CjsalkyloxyC,.salkyl-;

30 R represents hydrogen or C.salkyl optionally substituted with phenyl, indolyl,
methylsulfide, hydroxy, thiol, hydroxyphenyl, aminocarbonyl, hydroxycarbonyl,
amine, imidazoyl or guanidino;

R'¢ and R! are each independently selected from hydrogen, C,.4alkyl, Het*'-C,_salkyl
or Cj4alkyloxyCi.4alkyl;

35 Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,

oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted



pi peridinyl wherein said Het1l4 is optionally substituted with one or where
possible two or nore substituents selected from Cl. 4al kyl, C3. 6c¢cycl oal kyl
10 hydroxy-C _4al | kyl -, C _4al kyl oxyC _4akgyl or pol yhydroxy- Cl. 4al kyl -

Het 15 and Het 2u each i ndependently represent a heterocycle selected from
mor pholinyl, pyrrolidinyl, piperazinyl or piperidinyl wherein said
heterocycles are optlonaIIY substituted with one or where possible two or

nore substi t uentanise| eerbal.hydiaxy € i-akklylyphenyl pheydiCoaplkyl-,

hydr oxy- C1. 4al Kyt -,alk %50@ -CH a1yl menél oxﬂcﬁ{dmhlk?naragioyby%%yca@m%l kyl
Het 16 repres%t a heterocycle selected_from ‘o)alh nggrrolldlp

pi perazi nyl , o BPESERIH B@F%V&lﬁéelﬁ?tegfrﬁglr‘inagﬁﬁ &P aﬁ‘ PEPEREY ocycl eis
optional Iy subsgyrioliiggl, Whibth@jﬂﬁ)hﬁyl mmlﬁyb@hel’euﬁatcsHséhsa@tmamy om

Cl. 4al kyl ;. and He#)%} ent a.hetero. ctl e sel ect dtfro al | di nyI or
i per i di nl viher P TV BT PHETEPOHIR Py e sl B el

wher e possi bl e thydraxy, hmioeammbs@l Jallety, bydrery-€ghaklylf, rOmmiBy]-day-Kykalkyl-,

C3. 6cycl oal kyl or pol yhydroxy-C
1. 4al kyl -; Het 1§Mg(£f8)l<—%i‘%B(Yielg%g)elﬁ%lle(genrggéfﬁé{r/gﬁgbi’ese%{ygohet erocycl e

sel ect ed from nonpimwlor dy(C,-sallylyaneino-dinglkyl- pinpae@eialgil-, or  pi peri di nyl wherein
said Het18 and I—llg&q@ O@gg@%hﬁz@ﬁlws Koyt Bsiddstirgljw th one or where

possible two or,nore s %( ts se ect’ed from Cl."4al kyl, C3_6cycl oal kyl ,
hydr oxy- aP_adiletyHet' agdddgtigac xy@pem%ﬂnrdyFemesenm)hgiway@s(yd@wd Famkyl -: Het 2
represents a hetlﬁ()ﬂ)%ﬁﬂlﬁ ﬁﬁélﬁ@ﬁlﬁldPfﬂeﬂﬂinpyrﬁlﬁdn'ylj'pﬁ}ydzolyg -dRHI1 &y, Cihﬂai’dl 1,

pi peridinyl, pi z imd V\/nerel n
Sald Het20 is 3 @VLHﬁMagor@LW?%ﬂ}zleaxwatZﬁ%@y lé}nikﬁgg ‘ék&i%@iq retlwo or
nore substit UentﬁuﬁHétéCH&ﬁor Hed e @tlo@lﬂ%WbstnG&dﬁﬁ“ﬂﬂerKylhere possible two or

hydr oxy-C . 4al ky 4al k y oxy- CL4al kyl -; and
Ar', Ar2, Ar3, Apﬂfeécéﬁﬁ?@t%%?&gﬁgrf&érﬂ Y]? ’régﬁ%)fphenyl optionally
substitutied wi t 6;.cydnalkylar . A yky hmindsolfigiyd-, nonodad &l ssalkfyamirsulfiary] or
am nosul f onyl am EH%EOZF ?E‘kpydr oxy- Cl1. 4al kyl , ami nosul fonyl -, hydroxy-,

Cl. 4al kyl oxy- % -60- 2. A corrpound according to claiml wherein;
Anot her grougl® rqpmsprd@riwéercméa glestedffranh pyaoldinpoumiriging ohetsimsaid Het

wherein one or 6B?iro ?(ly s&b@@t&é&'&lﬁ’ﬁblﬁ]@? éctlx?sts ﬂﬁy@&%){re s%b£tﬁEérf%§§e‘T€c§edNH

Y represents -
-G _5al kyl - NR12- @mESbHRIWL Caémk@émwydmmysc@@k@i Eabal loxyTiualkyl or

- Ol _5al kydp- NH- CQolyhydroxy-C.4alkyl-;
Het® and Het’ each independently represent a heterocycle selected from morpholinyl,

a1

pyrrolidinyl, piperazinyl or piperidinyl wherein said Het® and Het’ are optionally
substituted with one or where possible two or more substituents selected from
Ci.alkyl, Cs.ecycloalkyl, hydroxy-Ci.4alkyl-, C).salkyloxyCi_4alkyl or

25 polyhydroxy-C_4alkyl-;

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 salkyl, Cjecycloalkyl-Cy_4alkyl- or

30 amino-Cj.salkyl-;

3
| Th—
Het'! represents a heterocycle selected from indolyl or  © =

>

Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het'? is optionally
substituted with one or where possible two or more substituents selected from

35 hydroxy, halo, amino, C,.salkyl-, hydroxy-C,.salkyl-, C;_salkyl-oxy-C.;alkyl-,



-CoOd.7alkyl-, -C.7alkyl-CO or Cl_5alkyl-COC _balkyl; Xl represents O,
-0 C _2alkyl-, -ON=CH, NR16-CO -NR 16-CO Cl _zal kyl-, NRLl or

-NR10- Cl _2al kyl -; in a particular enbodi pggt XI represents -0-, -O-CH2-, NR
or 10 -NR1-Cl _2al kyl-; X2 represents a direct bond, 0, -OC _Zal kyl -,
-O-N=CH, Het20-Cl _Zalkyl, Cl.2alkyl, NRL7-CO -NR 17-CO-Cl.2alkyl-, NR' or
NR'-Cl -2a| kyl-; in a particul ar enbodl ment X2 represents a direct bond,

-O N=CH, - NRI | -lodraxar & ydalkyl-ox el xaleps. mongetop di(€1-sadlayl paminongm1 7- CO,

-NR'- CO Ol 2al kylmoncpleg@;(@{ alkyl?a'inm@t@dlk ¢l kyl, -0- or -0-CH2-; R'
represents hydrpagen, ano, r oxy ref rably &al 0; repr esents

hydr ogen, cy rﬁ%rrf%?n ﬁ\PEtFEBWC eﬁela%‘i o Y5 udm vl ez piggyi Vlo‘%%sw
Het 16- car bony! - ,HEZ. 1§@bKM{aYlbf-subsﬁﬁ15te@W1tH®Tne or Whe pousibleetoemiangé E[&fstltu%ts

e esen o S AT, THLc, LS o Gl

represents Cl. 4algdophydsoxyedispaikdylst ed with one or where possible two or nore

BTl o LSO AR S B RS SRR o0
C . 4al kyl - or Oplp%rlid«wl Vd)cyemaaldd{ﬁy 45 optiRbally smsewdtmﬂhienddr merdabsw}ble i

t I X . 4al kyl
ﬂgi ZHCglaLaFE;PhMo'd&%O Sﬁélﬁ%lt%éys S&E%%drfﬁﬂf @?efﬁﬁ ar PQIQFI'R?II R 6 ?ep?/esents
Ll ko iyt e nics sl o Py b e e b ont s

or CL4al kyl - ppt*Guttald® leact ﬁidel?e(ﬁd&ﬁfﬂeﬁﬂékéﬁ alﬁéérdc%elre%él%eﬁea ﬁla)yrdﬁl@qsmhﬁyl
Cl.4al kyl; Het' represents thiazolyl op tlﬁ@’ﬁgl]el substi t ut

am no
Cl. 4al kyl , hydr oB¥todidingk niggrazinyl rﬁ’ﬁ@ﬂﬁﬁrl irfy Itﬁalﬁgqtkrypyﬁes are optidnally
Cl . 4al kyl - oxy-Cl su‘ﬂ)é‘tlltlitéﬂ-wﬁmtﬁlfb—orﬁﬁhe@é &hb«?@ﬂ%ydr)rﬁ@?ersobst@lﬁen@smrweae&d@@nyl

Het 2 represents cIe rpholinyl, piperazinyl,

pi peri dinyl or 3@ 4639’? Yﬂ%lﬁﬂh&%@w &f ﬂgt 2 is optional ly substituted

with one i6r wher@ @ﬁ@%)@l@i‘4alky\kDr(pbly’hlyd1e)x§Z{(hahlikyhent s sel ected from hydroxy,
amno or C 1. ﬁa}“ %I%rgfen thgterocyEleﬁglegt r0}n Igo{phkﬁéﬁ gfr Pl Iileyq P@raz Vé'ler ocycl e

sel ected from hor
Cl . 4al kyl -, pr efles.abligxatretdbaric; orpﬁﬂ:rldhﬁt wheneema&Mcrgcwlhsttmtlonglbd e sel ected

f hol I d d
ot 14 1 < opt | oneg TS SERSANHe.orMPEREN s Slec U OB C Py aoer €1 7 <

Het represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
20 Het'” is optionally substituted with one or where possible two or more substituents
selected from Cj.4alkyl, Csecycloalkyl, hydroxy-C,.4alkyl-, C;.salkyloxyC,.salkyl
or polyhydroxy-C.salkyl-;
Het'® and Het'® each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said Het'® and Het" are optionally
25 substituted with one or where possible two or more substituents selected from
Ci.alkyl, Cs.ecycloalkyl, hydroxy-C,.4alkyl-, Ci_4alkyloxyC_salkyl or
polyhydroxy-C_salkyl-;
Het*® represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, imidazolyl or pyrazolidinyl wherein said Het® is
30 optionally substituted with one or where possible two or more substituents selected
from C,.alkyl, Csecycloalkyl, hydroxy-C;.salkyl-, C.4alkyloxyC.salkyl or
polyhydroxy-C,.salkyl-; and
Ar', Ar%, AP, Ar' and Ar’ each independently represent phenyl optionally substituted
with cyano, Cj.salkylsulfonyl-, C;.salkylsulfonylamino-, aminosulfonylamino-,

35 hydroxy-C,.salkyl, aminosulfonyl-, hydroxy-, C_salkyloxy- or C_salkyl.



two or nore substituents selected from hydroxy, amno or Cl.4alkyl-; Het' 6
represents a heterocycle selected from piperidinyl, norpholinyl or
pyrrolidinyl; 5 Het20 represents a heteragycle selected from pyrrolidinyl,
2-pyrrolidinyl or piperidinyl; Het2l represents a heterocycle selected from
nor phol i nyl, piperazinyl, piperidinyl or pyrrolidinyl wherein said Het2l is
optionally substltuted vmth one or where possible two or nore substituents
sel ect ed from-hydrcespountdcsarding texlaimy lk\yheremAm represents phenyl optionally

substit ut ed Mﬁéih@ryga&q) otfwhpzmds cdabisthafkydse ¥ ymPbunds @f Ernttdd Ky Wherirbone

represents phen substituted with cyano, hydroxy, C _4al kyl oxy
or Cl.4al ky|°f%0feﬁz?819ﬁ§@% géﬁﬁfﬂft&mﬁépgléf claim| wherein; 15 Z represents

NH, Y represlet@reséﬁts%{ kyl -, -CL.5al kyl - NR12- C1. 5al kyl -

- Cl. 5al ky 3-CO-C CO NH -C 1. 6al kyl-;

X1 represént ?éepdﬁﬁg%t EE)E) %yl' \ 61%( nﬁ(lglékéﬂ(g{ ?’fg/of: alkyI{IFQ' 0- CH2-,

- CL. 2al kyl -, ocmsalkg]amfrcr ﬁﬂéylorcrf@l@HNR 00- QZsaﬂe}rjf,e€emlls’1a‘H®CO-NR'

NR'- CO, NR17- CO Gl 1_ -t I—éqyﬁ(b&l § esents hydrogen or
a

hal o; R2 repre ents ro no roxy on | -
1. 4al kyl oxycaX spyesents OHe(S Cuaalkal- b@TN‘CPbrNRt COR@‘IRepﬁ@sCenﬂHWhyNRogen

hydroxy, Cl. 4al k—i\!}gﬂclrzal B-igh ﬁﬁh&ﬂ'&r%ﬁ%o@fméﬂgxﬂ SERARLD-, 20-EL,-ARRKYdroxy

substituted with_on ere possible two or nore substituents ~ sel ected
from CL. 44l kyl OX}NRO'IC H@i‘? ; R10 represents hydrogen; RL1 represents

E%drl 2982 4C|1k)¢?re isentSh dﬁ%ct%ihh,\@ @ﬁmf Sa@K}bDDMLIiTCII-(IRI?et”EIDJz@ gt@ alkyl,

t al ky e ol I nyl I represents
hydrogen; R 17 rIeIB L@g ﬁbé‘g‘éﬁlﬁ g r& ?ﬂ@ék‘?&l BRI A e sel ect ed
from nor phol i nyl emmmemmwsmpedir@htwhd 610-NpyH- plNld]ilr(SrllzalMyBr ein said
Het 2 i s optional hy,$ 1.t Utoe, <] f SSI r nore
substituents select et ola#hy(gr%\%%? @% n((c)tso 1%?[? yl' K 12\Aﬁcyg, further
enbodi nents Het 2 1@y %keyitsanrhdﬂé}}@cycl e sel ected from m)rphol inyl or

pi peri di nyl %r%gﬁgédt%/hﬂi‘egﬁ% 8y W, %Fhﬂoﬁatper Orabl ger ably nethyl; Hetl4

represents nor I ny presen cy I'e Sel ected from
mor phol i nyl OR ISpresQIIts hlychggen cyano, halo, hydroxy, hydroxycarbonyl-,

Cj.salkyloxycarbonyl- ,Het -carbonyl -, Cy.galkynyl- ,Ar or Hetl;
In a further embodiment R? represents hydrogen, cyano, halo, hydroxy,
20 C,salkynyl- or Hetl;

R’ represents hydrogen, hydroxy, C;.salkyloxy-, Ar'*-Csalkyloxy or R’ represents
Ci.4alkyloxy substituted with one or where possible two or more substituents
selected from C;_salkyloxy- or Hetz-;

R'® represents hydrogen, C;.salkyl- or C;.salkyl-oxy-carbonyl-;

25 R'! represents hydrogen, C;.salkyl- or C;.salkyl-oxy-carbonyl-;

R"? represents Het'*-C,_4alkyl, in particular morpholinyl-C alkyl;

R'® represents hydrogen, C_alkyl-, Het*'-C,.4alkyl or C;.salkyl-oxy-C).4alkyl; in
particular R'® represents hydrogen or C;_salkyl;

R represents hydrogen, C4alkyl-, Het21-C1-4alkyl or C.4alkyl-oxy-C,.salkyl; in

30 particular R'® represents hydrogen or C;4alkyl;

Het' represents thiazolyl optionally substituted amino, C;alkyl, hydroxy-Calkyl-,
phenyl, phenyl-C,_salkyl-, C;_4alkyl-oxy-C;_salkyl- mono- or di(C;_4alkyl)amino-
or amino-carbonyl-;

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



-62- Het20 represents pyrrolidinyl or piperidinyl; Ar4 represents phenyl;
Ar5 represents phenyl optionally substituted with cyano. 5 4. A conpound
according to any one of clains 1 to 3 whergi.n the R substituent is at
position 4', the R2 substituent is at position 5 and the R3 substituent at
position 7 of the structure of formula (I). 5. A kinase inhibitor of
formula (1). 10, 6. A conpound as clained in any one of clains 1 to 4 for
use as a mad.Hq:tnereprpsenﬁg@ geroayde splediedifram reprahehinyli pipeAginplBipsridiaybers 1 to

4 in the manuf achurfidlyl vhePBALAATROT if PhiohdBAdubSuted! WitlP6 ] drfveeaé pyRible
di sorders such as at heroscLeroms 15 restgy sis and ca cer 8. A

phar maceut i cal cBYRYSTISHOTLWINS lssipdfrom, xempaor {14kl abl e carri er
and, as acti vMet'ngpeeireni hetardvcgdlé @aédw@frkmrmp@dlmm Ibbf;ihbbinyﬁﬁiﬂlpbpfrolikﬂlnﬁl

compound a5 cﬂesﬁrrﬁhr%%s EhdrhetIf atrid Faibehangh dstimatiaiy a5 oBERERTRG ¢ he
known 6-acet ng/t- 4repﬂelse:nts3a Betenpapde sﬂenterbfromeﬁomholﬂmd,rpjperailhyl) pipetitinyk dsre

sui tabl e subst! et e, efia AP Al bl Pl Ma}ﬁg@%ueat es

of formla (1V);
foll owed by ri ngtqu@r mom§ub%1tunm$el®mdtfabn bydrongianiopsr CeKO Y X-2 R OV

/YO Op Oy et GuRgn PN i RrR18 (1)
(1) ON(I r\)’rggelgipf%%z%%zégt‘%e-x }%2&“ %Mﬂqo’\y N
RL 101 10\ ON Craakyi N -0- O1 \ CNRe 1 0/ NR18, OR a0 N (I)

Ar’ represents phenyl optionally substituted with cyano, hydroxy, Cy.salkyloxy or

C1.qalkyl.

3. A compound according to claim | wherein;
15  Zrepresents NH;

Y represents -C3.galkyl-, -Cy_salkyl-NR '>-C|_salkyl-, -C_salkyl-NR *-CO-C _salkyl-,
-C.¢alkyl-NH-CO- or -CO-NH -C,galkyl-;

X! represents a direct bond, NR!?, -NRIO-Cl-zalkyl-, NR'"-CH,-, -C.zalkyl-,
-0-C).alkyl, -O- or —O-CH;-;

20 X represents a-O-, NR! ], NR”-CO, NR]7-CO-C1_2a1ky1 or Het2°-C1_2alkyl;

R' represents hydrogen or halo;

R? represents hydrogen, cyano, halo, hydroxycarbonyl-, C,_salkyloxycarbonyl-,
Het'®-carbonyl- or Ar’;

R’ represents hydrogen, hydroxy, C,.salkyloxy-, Ar*-C,qalkyloxy or R? represents

25 Ci.salkyloxy substituted with one or where possible two or more substituents
selected from C;_4alkyloxy- or Hetz-;

R' represents hydrogen,;

R" represents hydrogen, Cj.4alkyl- or C;_salkyl-oxy-carbonyl-;

R"? represents Het14-C1_4a1kyl, in particular morpholinyl-C,.salkyl;

30 R" represents hydrogen;

R" represents hydrogen;

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

35 In a further embodiment Het? represents a heterocycle selected from morpholinyl
or piperidinyl optionally substituted with C,.salkyl-, preferably methyl;

Het' represents morpholinyl;

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



V = protective group such as for exanpl e nethylcarbonyl, t-butyl, nethyl,
ethyl, benzyl or trialkylsilyl groups RL 8 represents Ara, Ar4-CY4al kyl,
Cl_4al kyl, C2_6al kenyl optionally substitypbed with Het12 or R18 represents
Cl-0al kyl substituted with one or where possible two or nore substituents
selected from Cl_4al kyl oxy, hydroxy, halo, Het2, NR7R8, NROR10-carbonyl or
Het 3- car bonyl , \Qgﬂgrein Are, Ar4, Hetl2, Het2, R7, R8, R9, R10 and Het3 are
defined as f oHet heprsensopyrdaidifiylfoo pipgtidingl;) b) deprotection of the

i nt er medi at esAptf érgg I%le(l}’ ) and subsequent formation of the

correspondi ng € usi e appropriate am nated al cohol under standard 5
condi ti ons prérllfGE@SﬁtnlﬁSepheﬁVb@m@@ﬁléX gubstfutedoyisue¥anexxvi 1 1) . Deprot ecti on
followed by ring closure provides the target conpounds of fornula (I'b)
-64 v-a Y2-X2 /R2 0 V-0\ - \|~ ci Y2-X2 Oy. O CN HN Rt Rto
0 N H2N . .5 R Rﬁ_\awmpwn% qeprding to)any qqe of ?P))%lmwl tﬁ\ﬁvherem thelbsuwﬂa@zlt RAtY2- X2
R2 Y2-X2 2 0, - Tpositidd 4INheM?¥ubdtlent 1sJa£D EhIRbn 5 Nirfd@ht ROMBRkituentathoeiNolR7 8 R

ON(V) Reo N N 1) V-ONHOV | Y2-X2 | R2 Y2-X2 R2
/Y2-X2 2 HNC \P Ntrugﬁurﬁlog\fomﬁﬂm NYt HN\L Yt HHO\ \ CNRt OCNRt O

CNR toJ RaR~O/ N(XXIX) Rtaa ON- (XXX) O N(lib) V = protective

group such as foA k%%(a%gr%h%uor{%tf@grm%ﬁHgny! , t-butyl, nmethyl, ethyl, henzyl or
trialkylsilyl olid phase chenmi stry the resin to

whi ch t held emai nder of the nolecule is attached
6. A compound as claimed in any one of claims 1 to 4 for use as a medicine.

7. Use of a compound as claimed in any one of claims 1 to 4 in the manufacture of a
medicament for treating cell proliferative disorders such as atherosclerosis,

15 restenosis and cancer.

8. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, an effective kinase inhibitory amount of a compound as
described in any one of the claims 1 to 4.

20
9. A process for preparing a compound as claimed in claims 1 to 4, comprising;

a) coupling the known 6-acetoxy-4-chloro-3-cyano- quinolines of formula (II) with
the suitable substituted anilines of formula (III) to furnish the intermediates of
formula (IV), and deprotecting the intermediates of formula (IV) followed by ring

25 closure under suitable conditions



R18represents Ara, Ar4-Cl.4alkyl, C,4alkyl, C2_6al kenyl optionally
substituted with Hetl12 or RI8 represents Cl.4al kyl substituted with one or
where possible two or nore substituents sghected from Cl_4al kyl oxy,
hydr oxy, hal o, Het2, NR6R7, NRaR9-carbonyl or Het 3-carbonyl, wherein Ar 3,
Ard, Hetl2, Het2, R6, R7, R8, RO and Het3 are defined as for the conpounds
of fornmula (1) Yl and Y2 each independently represenrv_% C, ,pal kyl,,

or

CO C1_b5al kyl or GH2R1fi - NH, 10. An internediate of YTu ‘21:(; HOB
Y2-X2 /R2 T H2N~ HNE ~1 1§\ \ RIBNOGN (XXX) 5 oQe phap wtical ly
acceptabl e additi oft N theYst el/é Ehem’ cal ly is ric)for 3 t her eof
wherein Yl and ¥Z_ e { pdepehdent IHyN resent C -5alky f 5al kyl or
CO CH2R15-NH-;  X1%repréSents a direct hond, 0, - O~ N, -CO C
i -2al kyl -, NR1, -NRL-Cl-#8lkyl-, - cHA™) _0-N=CH or -Cl -Zzal kyl-;" -65- X2

represents a diMect bond, 0, -0-C .2alkyl-, CO -CO Cl-zalkyl-, NR',

-NR'-Cl _zal kyl -, 0—~QH2X2, ARN=CH or G, .lﬂal\I;;Ax? _Rf epresents R?

cyano, hal o, hydroxy, ml , C,.bal koxy-, C. \all]k |-, G _6al koxy-i I]
t W hal 8N 5¥CRal k e p

substituted wi | _gubsti t ut eiNui thRbne or whe B8’ t wo
or nore substit fepts Seteéted from hydr ail o:—amd R2 @ 183
hydr ogen, cyam®a, @o Ahydvpxy, hydrgxyc nyl -, Het 16- cgrspo .

Cl _4al kyl oxycar onyl N C_ 4al kyl car bony®™- " aMi nocar bonyl -, ®noZ oW

di (. gal kyl)am nocarbonyl -, Het', fornyl, G .4alkyl-, Cz.6al kynyl-, 10

C3. 6¢cycl oal kyl -V = etegivg aPepashobyep Bk gramplepetyitpipenyl, butyhmsthylagthyl, §engdl of trialkylsilyl

di hydroxyboranegfgupS Cl. 6a|3koxy- substituted with hal o, Cl.4alkyl IZSUbl tituted
Wi th one or whek'ercpesai A crt-Goallsyl, Graslieyl, Sudstieryt weenealy sslstised with Hétr onk hal o,

hydr oxy or NR4RSpres@its @adllky $ubsiitited rwjth onevghehesd pessgitelo @moksshibsyfuentsselepted fromal | y
substituted wi t¢ dhexphydrds, halheie, BOREINKR'taimngor hokerbsyhshirtiuanis”, sief’ect ed
from hydr oxy orHet’QR”, BGRK R/ adxMet® are defined as for the compounds of formula (1)

(M

b) deprotection of the intermediates of formula (IVb) and subsequent formation of the
corresponding ether using the appropriate aminated alcohol under standard
5 conditions provides the intermediates of formula (XXVIII). Deprotection followed

by ring closure provides the target compounds of formula (I’b).



R4 and R5 are each independently selected from hydrogen or Cl.4al kyl; R6 and
R7 are each independently selected from hydrogen, C _4al kyl, HetR

am nosul fonyl -, nono- or di (Cl _4al kyl)-aw¢nosul fonyl, hydroxy-d -4al kyl -,
20 Cl 4al kyl - oxy- Cl 4al kyl -, hydroxycarbonyl -C, 4al kyl -, C3.6cycl oal kyl, Het9
car bonyl - Cl . 4al kyl -, Het 10- car bonyl -, pol yhydroxy-Cl . 4al kyl -

Het"-Cl.4al kyl- or Are-Cl.4alkyl-; R8 and R9 are eachv+mdependently

sel ected from hydrogen, Cl.4al kyl, C3.6cycloal kyl, Het4, Y2=% R,

hydr oxy- Cl . 4al kyl - \godal K ony@tﬂal kyI or pol yhydroxy- G 4a I-; 25 R10
repr esents hydr ogen CLA% /d?xy car bonyl HetH

Het' 8- Cl _gal kyl - @@ yCI car bonyl - opti onal ly subsy dcwﬁth Het 19- C
f - 4al kyl am nocar boﬁ%([) 4al kenylfg |-, C. 4%I 8kyI 4al kyl - or
phenyl optionally substi tutﬁ with oneg@y "wher e possib O ogvpor e
substituents sel ected from hydrogen, hydr oxy, amno or CI -4a| kyl oxy-; 30 R
1 represents hydrogen, ClL4al kyl, Het13, Het14-Cl. 4al kyl - or phenyl
optionally substr ?u\pe with one or where possible two or wmee substituents

sel ected from hydroden; byHroxy, anino & | Kyl oxy- v R15 ‘f2e|§r e/ezmts
hydrogen or C1.4al kyl o t| naI I y substi t ut ed

V\B th phenyl, N i ndol yI

nmet hyl sul fi de, Pq\m‘.fr OXWN dr oxyphepy™ nocar bonyIY,
hydr oxycar bonyl , N @,N Y rﬁ—déZoyHo ORI '\j{nno—R’TB rep s dNrB
Ar4-Cl . 4al kyl ,RQ k ,l . 6al kepyl | opal Iy substit ;ed th Het 12 or

R 8 represents e 4a| KVl 4y sti t ut ed o ¥h ¥ne povimher e POSSI NWIXBY!1)- 66
nore substituents sel ect ed from C1. 4al kyl oxy, hydroxy, halo, Het 2, NR6R7,
NR$RO- car bonyl or Het 3-carbonyl; Het' represents a heterocycle selected from
pi peri di nyl, ITDIVpﬁQ| inyl, piperazinyl, Hduranyl, pyrazolyl, dioxol anyl

thi azol yl, oxagol yl ZT%i /a&zol yl, isoxazol YeT*5 adi azgol y| /pV_—d'
pyrrolldlnyl m&nereln5|d\l—|et1|s o%tNlonaIIy {tltuted mno rg:)%;ﬂkyl,
hydr oxy- C . 4al ky(h-, plretyyt,  phe phehy! \4al Kyiln ~Cl. 4al kyl -\axy- O mgabkyl -

mono- or di (Cl. 4al.kyJAammo- or ani no- garho =GN "Het 2 repres CN
het erocycl e sgleec f; om nor phol i nyl,, @@ inyl, pipergdin P
pyrrolidinyl, tH oforpholl or di thiva ergkr) said Het 7 apti ol(a)l Iy

10 substituted with one or where possi ble two or nore substituents selected
from hydr oxy, Wat @otec&mgwap sughps @aqule metl’p(ywaque bgtyl, mfe&‘ykg}*yl benzyl or trialkylsilyl
Cl1. 4al kyl - oxy- Ci . 4%¢uRypr-in Casei‘??ﬁ?ﬁ)ﬁ’y‘@ Gem‘&alth@yqsmwcﬁ_ﬁeﬁa@‘k‘iﬂ Qf‘he relpRyle isor

di (G _4al kyl ) am noﬁﬁaCh'&d
R' represents A, Ar -Cy_4alkyl, C;_4alkyl, C, ¢alkenyl optionally substituted with Het'? orR'®

represents C;_jalkyl substituted with one or where possible two or more substituents selected from
Ci.4alkyloxy, hydroxy, halo, Het?, NRR’, NRng-carbonyl or Het3-carbony1, wherein Ar3, Ar',
Het'?, Het?, R6, R, Rg, R’  and Het’ are defined as for the compounds of formula (I}

Y, and Y, each independently represent a C, salkyl, CO-C, salkyl or CO-CHZRI(’-NH-

10. An intermediate of formula (XXX)

HO_
Yo—Xo
o
Y1 HN \
0
R‘IB -
~o N” (XXX

5  the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof, wherein
Y, and Y; each independently represent C,.salkyl, CO-C,.salkyl or CO-CHles-NH-;
x! represents a direct bond, O, -O-C,alkyl-, CO, -CO- C,alkyl-, NRIO,
-NR'-C|.,alkyl-, -CH,-~, -O-N=CH- or -C,alkyl-;



nmono- or di (Cd . 4al kyl)am no-Ci . 4al kyl -, am nod _4al kyl - nmono- or

di (G . 4al kyl )am no-sul fonyl -, am nosul fonyl -; 15 Het 3, Fbt4 and Hers each

i ndependent |y represent a heterocycle sel ggted from norpholinyl,

pi perazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thlazolyl

oxazol yl , |n1dazolyl |soxazolyl oxadlazolyl pyridi nyl or pyrrolldlnyl
wherein said t3, Fbt4 or Het8 is optlonally substituted mqth one or where
possi bl e th?ﬁrwpﬁﬁméssdbs@ﬁpuédﬂs(k@lE@@édCK?oﬁOhﬁhndkyLﬂﬂ&nlno-

C _4al kyl -, 20 Cﬁlﬁc R lkybH?- -Gl @ ﬂ%ﬁ“' fonyl -, nono- or
di (G . 4al kyl ).am nosul fk? % amno-C | Or -: Het9 and Het 1D each
y

i ndependent | erréﬁlfeé@‘é?\ O%F‘élt eYaeykale @ér(é% gﬂmb’} Smestlpxyry Crsaligilper i di nyl |
nmor phol i nyl, pi mﬁréa&bﬁylsubwﬁ@a%m halgli oxol anyl, thiazolyl, oxazolyl,

5o oA B b S A kAL oo
C3. 6¢cycl oal kyl -Ci %rﬁmdm@yoramn@dm 4al kyl -; Het] 1 represents a
et e o EbRE] RS B, Rl oS AFRIRRSILE, AcPelfhapes!

t hi onor phol i nyl 6{4aﬁq’yﬂd}dyamobn)dheﬁf1ahld1y1$anbdnﬁe,tahﬂno<51rbrp1yi-onaI ly 30 substituted
hal o, “ami no, " C1. BaRy) R RulisRuBlindRiEngtiate R CRIGR, So gL, Yo 0
hydr oxy- G0. 4al ky(E}@X?lO@k}’lAeﬁlkeﬁb’doalkﬂfmy- 6?n ko, Anl Ayrc)Wmdmydr@xyhmm@s or

di (C 1. 4al kyl )ar@ A 48kikWled: al represent a heterocycle selected from
pyrrolidinyl (glr%pergf(y i % \/\jr?er“éllbﬁ{ sdid 35 Het'3 is optionally substituted

with one or vvher 49&@&%8 stufaggvigh oRgoRTeviase Bessibie oL mote sybstip¢rdyselgcis

Cl. 4al kyl , C3. 6cyclﬁa(§}hh<,)ﬂos hl;a/rggpggyN@iRilal | kyl -, C1. 4al kyl oxyd _4al kyl or
polyhydroxy a. 4 repres etero Ie sel ected. from

mor phol i nyl , pyr ldﬁfﬁdlcaghony 5ivReF &ﬁ%ﬁgﬁlaﬁky i pRiog wvbw&?iwfh@aﬁ 8 Het' 4
i's optiongl I y substwmeué Pessylé v®BEmofe sobgit@erposaddudefroh hyd@xglor nor e
substituents sel ect B‘er Ci _4al kyl, C3.6cycl oal kyl, hydroxy-Cl. 4al | kyl -
CL. 4al kyl oxyd - 4al Ky 88y hydr oxy- C1. 4al kyl -; Het 16 represent a

het er ocycl e sk muitRthré eavh indepehdéritlyyselec oyl front hyttlmgdn ordijpetkaki nyl ,

1, 3, 2-di oxabogol aner e oRIPRLL Al Al WBRLEUR AR DBk eCocHEL s opti onal |y

substituted with one Or norée 'su tuen S se : and 10
Het' 7 represent mmes@fmycmnwreh(@maiKYb)ﬁalprylpiftdfqndl iy lroay-Grispleyi-di ny|

wherein sal d . Hetlfily3oRPIC, 9aRY1- yhﬁmlcartb%ﬁdc Walky1-00¢ Sk1oaH g1pRssi bl e two

carbonyl-C _salkyl-, Het'%-carbonyl-, polyhydroxy-C.qalkyl-, Het''-C_salkyl- or

Ar -C1-4alkyl-,

R® and R are each independently selected from hydrogen, C.4alkyl, C;¢cycloalkyl,
Het', hydroxy-C.salkyl-, C;4alkyloxyC.4alkyl- or polyhydroxy-C,alkyl-;

25 RM represents hydrogen, Ci.4alkyl, C;4alkyl-oxy-carbonyl-, Het”, Het'®-C 1-4alkyl-,
C;.4alkenylcarbonyl- optionally substituted with Het"”-C).4alkylaminocarbonyl-,
C,.4alkenylsulfonyl-, C.4alkyloxyC;.4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or C;_4alkyloxy-;

30 R! represents hydrogen, C;.4alkyl, Het", Hetl4-C1_4alkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or C;.salkyloxy-;

R represents hydrogen or Cj.salkyl optionally substituted with phenyl, indolyl,
methylsulfide, hydroxy, thiol, hydroxyphenyl, aminocarbonyl, hydroxycarbonyl,

35 amine, imidazoyl or guanidino;

R represents Ar’, Ar*-C4alkyl, C.alkyl, C,.¢alkenyl optionally substituted with
Het'? or R" represents Ci.salkyl substituted with one or where possible two or



sel ected from Cl -4al kyl, C3.6cycl oal kyl, hydroxy-C _4al kyl -

C _4al kyl oxyGi . 4al kyl  or pol yhydroxy- Cl. 4al kyl -; Het 18 and Het 19 each

i ndependently represent a heterocycle se|lggted fromnorpholinyl, 15
pyrrolidinyl, piperazinyl or piperidinyl wherein Het' 8 and Het19 are
optionally substituted with one or where possible two or nore substituents
selected from Cl.4al kyl, C3.6cycloal kyl, hydroxy-CL. 4al kyl 5

Cl. 4al kyl oxyd mrkyubs@muenwegqqy:drfmC@ajk;dgx)mhydroxmlpalo &, Ar4 and Ar5

each i ndependent}l]IyGWepRéQia@atrb&m@yHepp;af%agj I y substi t ut ed with 20 cyano,
Cl. 4al kyl sul fonyl -, CI. 4al kyl sul f on m no- osul f opyl am no-,
Beiehige sl BfomppertindlapRmoliy

hydr oxy- CL. 4£Iamepreaffﬂ% FIEFOSHSIE Seledigdirgmypipertsinyl anRIAhGLGYL Biperesingh) 1y |

furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,

5 oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
amino, Cy_salkyl, hydroxy-C_salkyl-, phenyl, phenyl-C,.salkyl-,
Ci.4alkyl-oxy-C).salkyl- mono- or di(C;_4alkyl)amino- or amino-carbonyl-;

Het’ represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholiny! or dithianyl wherein said Het® is optionally

10 substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, C.salkyl-, hydroxy-C,.salkyl-, C,_salkyl-oxy-C,.salkyl-,
hydroxy-C.4alkyl-oxy-C;_4alkyl-, mono- or di(C;_salkyl)amino-,
mono- or di(C.salkyl)amino-C,.salkyl-, aminoC,_salkyl-,
mono- or di(C,.salkyl)amino-sulfonyl-, aminosulfonyl-;

15 Het’, Het' and Het® each independently represent a heterocycle selected from
morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl,
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein
said Het’, Het* or Het® is optionally substituted with one or where possible two or
more substituents selected from hydroxy-, amino-, C;.4alkyl-,

20 C;.scycloalkyl-Cj.4alkyl-, aminosulfonyl-, mono- or di(C;.salkyl)aminosulfonyl or
amino-C,.4alkyl-;

Het’ and Het'® each independently represent a heterocycle selected from furanyl,
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidiny! wherein said Het’ or

25 Het'? is optionally substituted C;.4alkyl, C;¢cycloalkyl-C;_4alkyl- or

amino-Cj_4alkyl-;

{13
| =
Het'! represents a heterocycle selected from indolyl or °© Z

3

Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholiny! or dithianyl wherein said Het'? is optionally
30 substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, C;.4alkyl-, hydroxy-C,.salkyl-, C;_salkyl-oxy-C,.4alkyl-,
hydroxy-C,.4alkyl-oxy-C_salkyl-, mono- or di(C,4alkyl)amino- or
mono- or di(C,.salkyl)amino-C; salkyl-;
Het" represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said

35 Het"? is optionally substituted with one or where possible two or more substituents
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selected from C,_4alkyl, Cs.¢cycloalkyl, hydroxy-C,.sallkyl-, C;_4alkyloxyCi.salkyl
or polyhydroxy-C,.salkyl-;

Het" represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'* is optionally substituted with one or where possible
two or more substituents selected from C_salkyl, C;.scycloalkyl,
hydroxy-C,.sallkyl-, C;_salkyloxyCj.salkyl or polyhydroxy-C,.salkyl-;

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; and

Het'” represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het'” is optionally substituted with one or where possible two or more substituents
selected from C.4alkyl, Cs.¢cycloalkyl, hydroxy-Ci.4alkyl-, Cj.4alkyloxyC,.4alkyl
or polyhydroxy-C,_salkyl-;

Het'® and Het'” each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein Het'® and Het" are optionally
substituted with one or where possible two or more substituents selected from
Ci4alkyl, Cs.gcycloalkyl, hydroxy-C.salkyl-, Ci.salkyloxyC, salkyl or
polyhydroxy-C,_salkyl-;

Ar', Ar’, Ar* and Ar’ each independently represent phenyl optionally substituted with
cyano, C;_salkylsulfonyl-, C,salkylsulfonylamino-, aminosulfonylamino-,
hydroxy-Ci.salkyl, aminosulfonyl-, hydroxy-, C.4alkyloxy- or C;.4alkyl.





