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for use in hyper proliferative disordersisuch as atherosclerosis,
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conposi tions containing 10 themand to their use in the manufacture
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10Further support is given by the denonstration that EGF receptor
tyrosi ne kinase inhibitors, specifically attenuates the growth in
athym ¢ nude mce of transplanted carci nomas such as human manmmary
carci noma or human squanous cell carcinoma (Review by T.R Burke Jr.,
Drugs of the Future, 1992, 17, 119). As a consequence, there has been
considerable interest in the devel opnent,of drugs to treat different
15 cancers that target the EG-R receptor. For exanple, several
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In addition {o the above, EGF receptor tyrosine kinases has been shown to be
implicated in non-malignant proliferative disordets such as psoriasis (elder et al.,

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

It is disclosed in US patents US 6,288,082 and US 6,002008, in the International Patemt

35  Applications WO 98/43960 and WO 00/018761 and in J. Med. Chem, 2000, 43(17),
3244 that cerfain 4-anilino-3-cyanoquinolines may be useful as inhibitors of tyrosine
kinase and in particular of the EGF type receptor tyrosine kinases. Unexpectedly it was
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the N-oxide forms, the pharmacentically acceptable addition salts and the
stereochemically isometic forms thereof, wherein
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Z represents O, NH or S;

Y represents -Cj.galkyl-, -Cssalkenyl-, -Cy.salkyl-oxy-Cysalkyl-,
-Cy.5alky-NR 2-Cy salkyl-, -Cy.salkyl-NR'*-CO-C; salkyl-,
-Cysalkyl-CO-NR*-Cysalkyl-, ~Ci.¢alkyl-CO-NH-, -Ci.¢alky)-NH-CO-,

20 -CO-NH-C, alkyl-, -NH-CO-Cy salkyl-, -CO-C, qalkyl-, -C,.7alkyl-CO-,
C16alkyl-CO-Cj.salkyl, -Cy.oalkyl-NH-CO-CHR-NH-;

X! represents a direct bond, O, -O-Cyzalkyl-, CO, -CO- Cypalkyl-, NRY,
-NR.Cyzalkyl-, NR6-CO-, NR®-CO-C;.5alkyl, -O-N=CH- or C; salkyl;

X2 represents a direct bond, O, -O-Cysalkyl-, CO, -CO- Cypalkyl-, NR,

25 NR''.Cy.zalkyl-, NRY-CO-, NR-CO-C} palkyl, Het?-Cy.palkyl, -O-N=CH- or Cy.
2alkyl;

R represents hydrogen, cyano, halo, hydroxy, formyl, C;-alkoxy-, Ci.¢alkyl-,

Cisalkoxy- substituted with halo,
Ci4alkyl substituted with one or where possible two or more substituents selected
30 from hydroxy or halo;



15 R4 and RO are each independently sel ected from hydrogen or

Q : A kyl; R6 and BY are each independently sel ected from hydrogen,
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Cpt al kyl oxy qméhﬂd)a are each independently selected from hydrogen or C.4alkyl;

RS and R are each independently selected from hydrogen, C.alkyl, Het®,
aminosulfonyl-, mono- or di (Ci4alkyl)-aminosulfonyl, hydroxy-Ci4alkyl-,
C14alkyl-oxy-C salkyl-, hydroxycarbonyl-Cy4alkyl-, Cagcycloalkyl, Het’-
carbonyl-C.4alkyl-, Het'*-carbonyl-, polyhydroxy-C;4alkyl-, Het''-Cyalkyl- or

20 AIZ -Cl.4a1kyl~;

R® and R® are each independently selected from hydrogen, C;.4alkyl, Cs.scycloalkyl,
Het*, hydroxy-Cyalkyl-, CisalkyloxyC;salkyl- or polyhydroxy-C; salkyl-;

R represents hydrogen, C;.alky], Het®, Het®-Cyqalkyl-, Cy alkenylcarbonyl-
optionally substituted with Het’-C; salkylaminocarbonyl-, Calkenylsulfonyl-,

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, C;4alkyl, C;4alkyl-oxy-carbonyl-, Het'?, Het'®-Cy4alkyl-,
C,-salkenylcarbonyl- optionally substituted with Het"-C;_4alkylaminocarbonyl-,
Cy4alkenylsulfonyl-, C;4alkyloxyCy4alkyl- or phenyl optionally substituted with

30 one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cy.4alkyloxy-;

R represents hydrogen, Cyqalkyl, Het'>, Het'*-C;4alkyl- or phenyl optionally
substituted with one or where possible two or more substitnents selected from
hydrogen, hydroxy, amino or C;4alkyloxy-;

35 R™and R™ are each independently selected from hydrogen, Cyalkyl, Het'’-Cyalkyl-
or CMalkonxyCHalkyI- M



Heti represents a heterocycle selected frompip eridinyl,

nmor phol i nyl, piperazinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl,
oxazol yl, im dazolyl, isoxazolyl, oxadiazolyl, pyridinyl or
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said Het?, Het* or Het® is optionally substituted with one or where possible two or
more substituents selected from hydroxy-, amino-, Cy4alkyl-,
Ca.scycloalkyl-C; salkyl-, aminosulfonyl-, mono- or di(C;.4alkyl)aminosulfonyl or
amino-Ci.salkyl-;

25  Het’ represent a heterocycle selected from pyrrolidiny] or piperidinyl wherein said
heterocycle is optionally substituted with one or where possible two or more
substitnents selected from Cysalkyl, Cs.gcycloalkyl, hydroxy-Ci4alkyl-,
Cy4alkyloxyCi4alkyl or polyhydroxy-Ci4alkyl-;

Het® and Het” each independently represent a heterocycle selected from morpholinyl,

30 pyrrolidiny, piperazinyl or piperidiny] wherein said heterocycle is optionally
substituted with one or where possible two or more substituents selected from
Ci4alkyl, Cs gcycloalkyl, hydroxy-Cjsalkyl-, Ci4alkyloxyCialkyl or
polyhydroxy-C; 4alkyl-;

Het” and Het™® each independently represent a heterocycle selected from furanyl,

35 piperidinyl, morpholinyl, piperazinyl, pyrazoly?, dioxolanyl, thiazolyl, oxazolyl,

imidazolyl, isoxazolyl, oxadiazolyl, pyridiny! or pyrrolidinyl wherein said Het’ or




Haw i s optionally substituted G 4al kYL Cs-scycl oal kyl - Cmal kyl - or

net represents a heterocycle selected fromindolyl or netl2
represents a heterocycle selected from norpholinyl, piperazinyl,

pi peridinyl, 5pyrrolidinyl, thionorpholinyl or dithianyl wherein said
Het 12 is optionally Substituted with one or where possible two or
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15 piperidiny]l wherein said heterocycle is optionally substituted with one or where
possible two or more substituents selected from C,salkyl, Csgcycloalkyl,
hydroxy-Cr4allkyl-, CialkyloxyC, alkyl or polyhydroxy-Ci.4alkyl-;

Het" and Het™ each independently represent a heterocycle selected from morpholinyl,
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.scycloalkyl, hydroxy-C 4alkyl-,

Cr.4alkyloxyCi4alkyl or polybydroxy-Ci.salkyl-;
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 Cj 4alkyl; and

Het!” represent a heterocycle selected from pyrrolidinyl or piperidiny] wherein said
heterocycle is optionally substituted with one or where possible two or more
substituents selected from C;4alkyl, Csscycloalkyl, bydroxy-Ci.4alkyl-,
CialkyloxyCialkyl or polyhydroxy-Ci.qalkyl-;

30 Het™ and Het" each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidiny] wherein said heterocycles ate optionally
substituted with one or where possible two or more substituents selected from
C1.4a1kyl, C;.ﬁcycloalkyl, hydroxy-CHalkyl-, C1.4a]ky10xy01.4alky1 or
polyhydroxy-Cysalkyl-;

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




substituents selected from G al kyl, C34cycl oal |l cyl, hydrov-Cnal kyl -,
Crmal kyl oxyCmal | cyl or pol yhydr oxy- Cmal kyl -; 30 Hetis and Het19 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-
substituents selected from Creycl o0& i cyl, hydroxy- 4al kyl -

Cl. 4al | cyl oxyd 4al kyl or pol yhydroxy-CL4kyl -; 35 Het" represents a
het erocycl e sel ected from pyrrolidinyl, 2-pyrrolidinyl, piperidinyl,

pi perazinyl , morg gﬁy mggéub &*@ﬁﬂhﬁ(é or%elsa?s@sm?wd?yaora%gﬁ&mte

het erocycle is t1tut ere possible

two or nore subs@%ﬁ%s@i-@ﬁ‘%@é“ﬁwbﬁﬁp
hydr oxy- Cnal | cyl poly@drml-(lrlqg&lkﬂwﬁ:ﬁirﬁéukayﬂeﬁ? repm.keptmdtetm;cy& aeléctad)ﬂmu

in particul ar € gé j%ﬁﬁ%f fl%?gm{ccﬁﬂmyl wherein said
pyrrolidinyl, Z-Eé?l’l@ﬁ]ﬁ'g‘l Sf{#‘% %’ I'n
pyrazol i di Ayl wh ?t‘éﬁoﬁ"’l&‘dﬁﬂp O@RWBPFEPP 1hle iRO(OF {9T% d
With (lzne or V\helrmbpm:aaitéﬁelbcteMOerﬂﬁkﬁ, Gsllsbﬁﬂoallqhﬂnly&osset?mlalﬂgul from
Ci 4si kY4 Csscyc q%}f oxyCmal | cyl or

pol yhydr oxy- Cngy glgya?ﬁéﬁoxg?%a &Iﬁm&@%’ Clﬁ%ﬁ and Ars each

i ndependent | y A¢ AEnAT 3R AY] Saghbindensadenty sepmsqnf phepy pofiprally sybstityted
Cmal kyl sul f onyl - p&hslkﬁzl&ﬂﬁmbla,rﬂmﬂkﬂs@hny]mmb-f aminosutionylamino-,

(ltgrg?/?::%y {J!Sgg}I nﬁvﬁ“%?‘gﬂf egol ng ?Efﬁ%l tl OHS%IE%%%’EI’GI naa%?er -

halo is generic to fluoro, chlom bronmpo and iodo; - Cl_2allryl
def i nes net hylAsaseddt thglforedding deBinitidad dod hedimbfteres st rai ght and branched

chai n saturat egﬂm{scgeg&ﬁrtpg I{)aé;gkﬁﬁlb&,dmh of fom1l to 3 carbon atons
» Propy

such as, for exa v, and the like; - Cmallcyl

dgfl nes strai gﬁtgﬁﬁF%ﬂrﬁrgs:]mf’Y] oéﬁa¥ saturated h drocalr bon radi cal sy

havi ng frdf 1- cmauqumgamd@mheagm epturaied hysiesarton £adicels Leving |

lthLgp?/: kebutyl ﬁoﬂalmb%bﬁatbaﬁksuc%aﬁr%mwewém?eﬂ%ﬂb 1 dnaloed it atnceid

hydr ocar bon ragi“’%"ﬂﬁ§ &#nw ng f%%%&d:“?ﬂ eggﬁ%ggbbqggﬂétg%&&qrb%%&aﬁ%%%g

exanpl e, net h§bm lep H}tbrbmpatgpy bychiag,tfgd example,ngathyl, lethylardpyl, butyly I

kT e e o
1

carbon atons suth or Xyl

2- et hyl pent yfrozaddoﬁiﬁ@b%atpmsuch aﬁ;for%m;l% njethyhetyl, pmyl, éwlua@tyl 1-

SUch a5, T or B o enhb Rt be
1 éb“ﬁ?&ﬁe t%o (ks ﬁ{ﬁgﬁéﬁ b g%hed ch sﬂﬁ;),l oftia %

i ke; - C3.3ali fines straig br a n saturate
hydr ocar bon r eafpcnptosnssuch agTor example hesylol.2-dinethylontd s methylpeniyl avd #sy | |
butyl, pensyllikdaexyl, heptyl, octyl, nonyl and

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

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

- Cagalkyl 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;

- Cy 4alkenyl 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;

- Cs.palkenyl 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-hexeny! and the like;



30 the Rice; - Cmal kenyl defines straight and branched chain

hydr ocar bon radi cal s contai ni ng one doubl e bond and having from2 to
4 carbon atons such as, for exanple vinyl, 2- propenyl, 3-butenyl,
2-butenyl and the like; - C3.3alicenyl defines straight and branched
chai n hydrocarbon radi cals containing one 35 doubl e bond and havi ng
from3 to 9 carbon atons such as, for ex&nple 2-propenyl, 3- butenyl,
2- bui nnyl, 2-pentenyl, 3-pentenyl, 3-nethyl-2-butenyl, 3-hexenyl and
the like; -8- - C24allcynyl defines straight and branched chain

hyd b

6’ car bon St”orni‘e%%ﬂ#ﬁé%ﬂ#& SRR P bbb IRAbodEh JRS ?ﬂﬁéﬁﬂ%@n
2-butynyl, 2-B¥aim @Vﬂ’érﬁoﬂ&n? @stﬁﬁﬁi@hﬁaﬂm BOPYRYB- and
theI | ket l— CBdioist Imﬁid@ylz-pﬁwgﬁr&ptmnsayﬂmmmbl 3 Cegymghaiidyhe like;
cycl open an

b)r/ancﬁed }s/at ur af“ﬁ% hﬁ%qwcém%rﬁ: o c%&%ﬁ’ diobﬁﬁﬁ &ﬁég%@fl%@%&ﬁﬂé@l
propy! oxy, 3 but §1-lyloxy definen ftraight g1 bsaashedsatygated Yﬂ%‘o@iﬂwlb radicalpgpch H%

li ke; - Cl. arethbky btm;ey, ipfopyieRy) bufylbxy,cmeiiyleGyidry, Rythetkyip@pylodyad the
hi gher honol ogiles such as nethoxy, ethoxy, propyl oxy, butyl oxy, I

- et hyl et hyl 2- et hyl I d the 10l

p(r)rF yh¥d$0x§ géaq oF }Sén%rg%g%/chlx%lg?mn oxgap%l'yhghgrwﬁ@suchas

her ei nbef ore, rdmuxy;u gthbxyg prophibee botylows Nemptbrethidbey, daneahylydpydony and the
substituengs, é.lCh as for exanple tdfluoronethyl. As used in the

f or egoi ng def i n|t|ons and hereinafter, the termfornyl reAS to a
radi cal 15 of - PRVHdIoRy-Cosalkyl if)gencrigdo p Cn ekl gscdebnederciphefore, having thvoy he
above defi nit thovesr avard possitde mafetigdroxasubstiteay, such as fo lexaapladriflugromsthyll e
i someric fornms thereof, for instance p3nolyl al so i ncl udes 21/ -

pyrrolyl; triazo udes 2, 4-triazo) azol y1;
oxadi azol yl %él’i%é"stlh?%"gf ‘%ﬁ%ﬂg?”éfﬁil g?fem{éé g%"é‘liﬂe% a Yidical
1, 2, 5- oxad} azoﬂfyﬂmﬁdeHL@,)A oxadi azol y1; thi adi szol yl incl udes

1, 2,3-thiadiazolyl, 1,2,4-thiaciiazolyl, 1,2,5-thiadiazolyl and
1,3,4- thiadi '?Keq{eYelmcyﬂH %@énhbﬁbﬁ'ﬂfﬁ@%b&’é"d%ﬁ&ﬁs%d ﬂé?@'n‘ r, Y 1RO 1o

Furt her, the heterocycles as nmentioned in the above_defi ni tions and

her ei naft er nﬁ?lu%ﬂ]dioﬁﬁhlﬁé‘&m%c fopras thegeel; ﬁﬁ@staevem@lwswehéesé’ﬂ

formula (1) t rh-@’&lfyl 'iﬂcﬂﬁescﬁi @-Q:ﬁhz@l?leﬁx@lﬁ%ﬁfa?ﬁ&ﬁﬂ&&%ﬁz&ﬂ%&ﬁeb ate.
Thus, for exa he het'éroc e is i mdazofl it "may be a
1-i m dazoPyl , 1 TW@%@MW W@W@a?/ bwroxadtaaomlm&bg §oxadizpolyl;

5-im dazol y1; mﬂﬁﬁfblﬂﬁndlédeﬁmbéztﬁfa&hmﬂltl,ﬂ%&ﬂazgrﬁ h'zaéﬁﬁaekazcgyl and 1,3,4-

4-thiazolyl and i azol en it 18 triazolyl
1, 2, 4- t ri azol thindigrolyl; pyrap Yi/ﬁlp]élé@l?-%,?mﬂyl andFEDYIRIYAZ O -
Further, the heterocycles as mentioned in the above definitions and hereinafter may be
attached to the remainder of the molecule of formula (T) through any ring carbon or
25  heteroatom ag 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 A-triazol-
1-yl and 1,3,4-triazol-2-y]; 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 obfained by
35  treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as bydrohalic acids, e.g. hydrochloric or hydrobromic



1-y1l and 1, 3,4-triazol-2-yl1; when it is benzothiazolyl, it may be

2- benzot hiawl yl, 4- 30 benzot hi azol yl, 5-benzot hi azol yl,

6- benzot hi azol y1 and 7-benzot hi azolyl. The pharmaceutically
acceptabl e addition salts as nentioned herei nabove are neant to
conprise the therapeutically active non-toxic acid addition salt
forms which the conpounds of fornula (I)%are able to form The latter
can conveniently be obtained by 35 treating the base formw th such
appropriate acid. Appropriate acids conprise, for exanple, inorganic

acids such as Jjusdeahal. 'n?u-:ﬁ?hgﬁ)g &ﬁd%%hg %fbl%ﬁtﬁéa(j.ﬂs%ﬁips{sof&c - 9-

acid; sulfuric; hitric rrc a or Qrganj¢
aci ds such as,o¥Rle W@%&&X@Wﬁ%ﬁ%ﬁ%ﬁ%ﬁ@i& ©G i,
pyruvi c, oxal i(tes. butadesdioic acid)) oaledd, ﬂuﬁm,em]ﬁuiamm c[l:lm,meﬁmedi)lfonml ei c,
fumadc, mall, ttlﬁﬁés@l‘i‘dn?ogb&iz&ﬂé foniEe % Eﬁ@'cgflmﬁfché’aﬁ &igel f oni c,

benzenesulfonlc enesu] foni ¢ rcylic,” 5panoi ¢ and
the |ike aéid&: ﬂPﬁE‘é’t‘}taP@g’PI%e Q,sept able addition salts as
menti oned herei nabove are neant to conprise the therapeuti caI |y

active non-to A6

formula (1) a?ggg%ﬁ&e %'la %ﬁﬁx I:'.Eﬂlles @%gﬁéﬂ%{ég% gl t1 0 antto

forms 10 are, “P’BP“S@%@?I@““F?@Y &?&‘5 and
al so the sal t sompdundpdfdommde() area]ﬂb;ofamaxampibsaofamhm aidition aslt fofray

exanpl e, ale'ﬁ}eafor @iakﬁb'l@fﬂe%&xmn bAGhd! é}fomn'l\‘sdiﬁtdﬂ& L:IsPﬂﬁ'sM%’s%ﬁi ne,

hydr abam ne, no acl Inin SI neg. Conversely said
salt forms caﬁ Wg P&Q?P"g‘gle t PHe t"s=\f$¥rteﬁa’5ﬂe’ ?lgl'l@m’&g’se or
15aci d i nt o t fenzkihive, MauiethybD-Heseifephydrabimine; apnine anirl;t; ¢.g.omgigiae, thysits.
used herei nabove also conprises the solvates which the conpounds of

formula (1) a weII salts .t hereof e able.to form

sol vates are NI i e Samios PLEEeRe i R PRt g
term stereléch@ﬁid@aoﬂlﬁﬁeseﬂéprbas@m as used hereinbefore defines the
possi bl 3 di ;f];q'h@[&mla&ﬁﬂ@i dalt aﬁﬁse%biemﬁﬁole@@lﬂf) @Gxﬁﬁ{shbﬁﬁaéoﬁa@és%ldﬂﬂhﬁ h the
conpounds o 0SS er Qr

i ndi cated, thé cn%%g%%ifgﬁ%@%lg}? ?lrf‘sct;r’re S@B‘ﬁ%%ﬁ%b%e%b & &gt ‘)’&tﬁr e
of all possi bla@@t@ﬂ@ﬁb%ﬁm%éﬂqoyd@tﬁﬂﬁﬂééhﬁld@natl onal ly i sorrerl c

forms, said m xtures containing all diastereoners, enantioners and/or

.25 Conf or rs Tﬁé *efr{{' gte}agafe&ém% %8%%@% foﬁ:g #%ﬁ la%teﬁ%{etore%e%ﬁ%%@f&ﬁbﬁal 'y

| SoOneri c rm;o e CO oun
in admi xture Q!PPl‘@tﬂﬁé‘fe &F@ﬁ?@é%hfwmc %P@m@ammﬂfmmﬂar@

scope of the pi‘a?ﬁméssl Udlesst otliipwise m&iﬁ@ed)ér mdieatetpmﬁalmﬁiea] désigratisdfa
(1) may al so m%lﬂt:@ ﬁl!ﬁ]lﬂcaﬁf h
not expli Clt|§ |n ('l(l:sarhte% Qéﬁle e ab ov %@%u ?oare I'n en g&tng&t?ggﬁg
i ncl uded wi t hiSRmg °§%5‘Bd5¥’¢?1ﬁ%°‘15‘?"é‘§%&ﬂ1 4‘?%?%%“““%‘33 7di%i de
forns of t2he c@ﬁqum@fﬂmﬂaadmmmiebﬂa:(slr)mtmeemmwmcaﬁmomac fonesef

COFYBPUHSS of &4 lfﬁ%ﬂ&dﬂ%o%‘ﬁp%ﬁﬁﬂ@:ﬁ%ﬂkﬁﬁ@&ﬁﬂe&h%ﬁrﬁée
oxidized to th n 11 O g eam race Wlﬁnn ﬁl]e scope of the pregent invention.

Some of the compounds of formula () 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 (I) wherein one or several nitrogen atoms are oxidized to the
35 so-called N-oxide.



-10- A preferred group of conpounds consists of those conpounds of
formula (1) wherein one or nore of the followng restrictions apply :
Z represents NH;, Y represents -C3 9al kyl -, -C2_9al kenyl -

-Ct.sal kyl -oxy-Cl_3all cyl-, 5-Cmallcyl-NR12-ClLsal kyl -

-Ct _sal kyl -NH 00-, -Cl1-7al kyl -CO- or Xi represents O,

-0-Cl_2al kyl -, NRl or -Ne-Cl.2alkyl-; in-®-particular enbodi nrent X1
represents -0- or -0-Cll1l2-; X2 represents a direct bond, O,
-0-Cl. 2allcyl-, -0-N=CH, GCi.2alkyl, NR11 or 10NRn. Cnall cyI -; in a

o Nt Nwwg‘giiﬁf%ﬁgﬁg’é% PRl Sy i Bfhnds ot s ) wherep,
hydr ogen, cyaR8e onagre offhe fflgnimgyestintionsaply'y hal o: R2 represents
hydr ogen, cyameprl%ht@mhydnxy, hydr oxycar bonyl -, C1-

15aal kyl oxyca %E¥ = C%ﬂ@ %E&{ rs or Heti; In a
further enbodi t Eg agt'?'jkésen %11 G N IlA dr oxy
C2_6al kynyP- or tawalkyl %‘gﬁ?/ O%—P or
At - Cmal kyl oxy orC&ilhyBQOeSﬁ;am@l Oml kyI oxy subst [ tut ed with one or

wher e possi bl ?(C}élﬁges%%gﬁgcwﬂ%?f -Uiﬁ%ﬁ%; Areﬁite’dcu&ﬁﬁ‘ SR phefitdi* Y-

or Het 2-;

C _aall cyI oxy cHp nf X ff&’“’ts@ﬁ? 5 r-9-¢Bafr ogen, Cnmal I cyl - or
Ol Kyl - 0Xy- ¢ &P sprasénts  ditect bond, O, -O-C.alkyl-, -O-N=CH-, Cy.oalkyl, NR"" or
10 NRM.C, salkyl-; in a particular embodiment X? represents a direct bond,
—O-N=CH-, -NR"'-Cyzalkyl-, -NR!!-CH;-, -C1.zalkyl-, ~0-C) atkyl, -O-
or -0-CHy~; '

R! represents hydrogen, cyano, halo or hydroxy, preferably halo;
R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, C1.
15 salkyloxycarbonyl-, Het'®~carbonyl-, Czsalkynyl-, Ar® or Het';
In a firther embodiment R? represents hydrogen, cyano, halo, hydroxy,
Caalkynyl- or Het';

R® represents hydrogen, hydroxy, Cialkyloxy-, Ar-C 4alkyloxy or R? represents

Ci4alkyloxy substituted with one or where possible two or more substituents
20 selected from C4alkyloxy- or Hetz-;

R represents hydrogen, Cjalkyl- or C;_salkyl-oxy-carbonyl-;

RM represents hydrogen, Cy.4alkyl- or C4alkyl-oxy-carbonyl-;

R represents Het™-Cy.4alkyl, in particular morpholinyl-C.salkyl;

Het' represents thiazoly! optionally substituted amino, C;4alkyl, hydroxy-Ci4alkyl-,

25 phenyl, phenyl-C;.salkyl-, Cy.4alkyl-oxy-C14alkyl- mono- or di(C;alkyl)amino-
or amino-carbonyl-;

Het? represents a heterocycle selected from morpholinyl, piperazinyl, piperidiny] or
pyrrolidiny] wherein said Het? is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or Ci4atkyl-;

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

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

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

Ar* represents phenyl optionally substituted with cyano, hydroxy-, Ci4alkyloxy or
Craalkyl;



R12 represents Het14-Cmral kyl, in particul ar norpholinyl-Cral kyl ;

Heti represents thiazolyl optionally substituted am no, CHallcyl,
hydroxy- Cnal | cyl -, 25phenyl, phenyl - Cral kyl -, Cnallcyl-oxy-CnaIIcyI-
nono- or di (Cmallcyl)am no- or am no-carbonyl-; Ilet2 represents a
het erocycl e sel ected from norpholinyl, plpera2|nyl pi peridinyl or
pyrrolidinyl wherein said Het2 is optlodékly substituted with one or
where possible two or nore substituents sel ected from hydroxy, am no
or Cmal kyl-; 30ln a fluffier enbodinment Ilet2 represents a

Cubst | tut ed %W%@?PM%@E@&““% R PROBAN, Rido SR C Al or

heterocycl e sel e&redolr om nor phol i nyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Hetl4 is optionally substituted with one or

wher e possi bl gw fgwfgoﬁj}mﬁ&slc ﬁbﬁ%&‘fﬂﬁ)@e g&c;foqnésf M%f(gi%h}enremn'ao

or C _aal kyl - represents eterocycl e se
pi per i i di nyP, HB’PB‘H'(S’FFhﬁxf? LYHRGIontRom = AX’ represents phenyl
optional |y sulistprésehietiHy t h cyano, hydroxy-, & aI kyI oxy or cmai k3d;

Ars represent 2 hydr oxy,
i %Qﬁ}@g}%{és-é Ter iy ﬁﬁ él mgls con5|sts o? % Y

Cmal kyl oxy or rou conpou t hose
conmpounds  of forrﬁ?ﬁf]('lcﬁ“ Tein one 5 or nore of the follow ng
restrictions pdpyesentsZ—O—epresent S NH, Y represents

i ocen ¥ %“?48 £l MR Qi A INRREBERE St S0 el

Rl represents hy c?@ 2hal o;
R! represents hydrogen or halo

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

15 R’ represents hydrogen, hydroxy, Cy.4alkyloxy-, Ar*-Cysalkyloxy or R? represents
C«alkyloxy substituted with one or where possible two or more substituents
selected from C;4alkyloxy- or Het>-;

R!® represents hydrogen;

R" represents hydrogen, C;4alkyl- or Cy4aikyl-oxy-carbonyl-;

20 R represents Het'-Cyalkyl, in particular morpholiny]-Cralkyl;

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-;

Tn a further embodiment Het” represents a heterocycle selected from morpholiny

25 or piperidiny] optionally substituted with C,_salkyl-, preferably methyl;

Het'* represents morpholinyl:

Het™ represents a heterocycle selected from morpholinyl 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 -Cs.oalkyl-, -Cysalkenyl-, -C)salkyl-oxy-C;.salkyl-,
35 -Cy.salkyl-NR'%.Cy satkyl-, -Cj.salkyl-NR 3-CO-C, salkyl-, -C; salkyl-NH-CO-,

-—CO-Cl_—;alkyl-, -C1.7allcy1—CO- or CwalkyI-CO-Cl .5a1ky1;



R2 represents hydrogen, cyano, hal o, hydroxycarbonyl -,

C _dal kyl oxycar bonyl -, Het 16-carbonyl - or Ars; 15 R3 represents

hydr ogen, hydroxy, Cmal kyl oxy-, Ar4-C3allcyloxy or R3 represents
Cmal kyl oxy substituted with one or where possible two or nore
substituents selected from Cmal kyl oxy- or Ilet2-; RI- represents

hydr ogen; R11 represents hydrogen, Cmal kyl2- or Cmal | cyboxy- car bonyl -;
20 K-12 represents Het14-Cmal kyl, in particular

nmor pholinyl -Cnal I cyl; Het2 represents a heterocycle selected from

mor phol i nyl , pijperazi »_PhPenL di Pyl Ok Rfid QI iy vRereiin \gaé
Het2 is option Ir?ﬁg_‘%bﬁpgﬂp’t %%@o%w%ﬁ%ﬁﬁf‘{wm%r e
substi hients sel ec 2ay ingr psdieulapembadinaqut &1 gpres U 1¢] epr
enbodi ment 1ie9 représy 12 heterocycle sel ected from norpholinyl

1211 2hE:

250r piperidin opt i gnal,l u i e it k a

net hy IO ; P Het 14 ?Aezﬁpg‘?gﬁf agﬁ%%} E%gﬂsé’ﬁ %“2%%’ i@'l ep r'éiglé%%glggﬁglg?ﬁg‘{c%%? cle
sel ect ed frém nor PROFHE @y NRo-CyGreadkyld NRy 1 or NR [-Creaybs brnprtignlehy | ; ~ Ars
r ]?pr esent sdphenyl eAPddirRaR P Yepfddbifid d ﬂﬁ&tﬂi&n&ﬁ—qﬂNeﬂﬁquRgmléﬂﬁﬁm_er group
or more of the foPTovichy FLeE- BB RE Sarw SEOL Skl SRy O
represents -C3_9at@fhzakyb50-0n-Q8Hzy| - 00- or G _6al kyl - 00- Q@ sal kYl ;

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

10 R? represents hydrogen, cyano, balo, hydroxy, hydroxycarbonyl-, C;.
salkyloxycarbonyl-, Het"-carbonyl-, Cy.¢alkynyl-, Ar® or Het';
In a further embodiment R” represents hydrogen, cyano, halo, hydroxy,
Crsalkynyl- or Het';
R’ represents hydrogen, hydroxy, C4alkyloxy-, Ar*-Cyqalkyloxy or R® represents
15 Cr4alkyloxy substituted with one or where possible two or more substituents
selected from Cj4alkyloxy- or Het?-;

R represents hydrogen, Cjalkyl- or C4alkyl-oxy-carbonyl-;

R*! represents hydrogen, Cyalkyl- or Cyatkyl-oxy-carbonyl-;

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

20 R represents hydrogen, Cr4alkyl-, Het*-Cy.4alkyl or Cy4alkyl-oxy-C14alkyl; in
particular R' represents hydrogen or C,4alkyl;

R represents hydrogen, Cy4alkyl-, Het?'-Cy4alky] or C;4alkyl-oxy-C;salkyl; in
particular R* represents hydrogen or Cyalkyl;

Het' represents thiazolyl optionally substituted amino, Cyalkyl, hydroxy-C;salkyl-,

25 phenyl, pbenyl-C;_salkyl-, C;salkyl-oxy-Ciatkyl- mono- or di(Cy 4alkyl}amino-
or amino-carbonyl-;

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

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

Het'* represents a heterocycle selected from morpholinyl, piperazinyl, pipetidinyl or
pyrrolidiny! wherein said Het'* is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or C;4aikyl-;

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

Het™ represents a beterocycle selected from pyrrolidinyl, 2-pyrrolidiny] or piperidiny);



-12- X represents 0,-0-N=CH, NR16-CO, -NR16-CO Cl1_2al kyl -, NWor
kmto_ Cnalkyl-; in a particular enbodi nent Xi represents -0-,
-0-0.12-, NW or to_INK C.2alkyl-; X2 represents a direct bond, O,
-0-Cl_2al kyl -, -0-N--Cl1-, Het20-Cl.2al kyl, 5NR17-003

-NR17- CO C1- 2alkyl-, NRNR11l-C1.2alkyl-; in a particular enbodi nent X2
represents a direct bond, -0-N=CH, -NR'Z2§112-, Hee-CLaal kyl,

NR17-CO -NR17-CO Cl.2alLlcyl- -0-Ci.2allcyl, -0- or -0-CH2-; R
represents hydrogen cyano, halo or hydroxy, preferably halo 113 R2

represents hydgo carbon

aalokyl oxycar)l:/)o)ﬁ?tg r?fé%fgétﬁ g‘#ﬁf‘%ﬂiﬁg%& E ylf W% r ifpgidinyl or
enbodi ment R2 repm@@bdmﬂ Wheehipyii e cyaamonahlalswsmwdrvoshwneozwbae Ryssiple-
%4Hectmla ¥ t)E;l’)o)r( epr%@i@rmggmwselwwﬁwh Iésﬁh@%s?fctzﬁq o one
or where posm%ﬁ é@%ﬁtﬁsf%eﬁ@g f‘ﬁgﬁtg{?@éﬂ@gﬂ?t ;;e‘éﬂ’]flﬁ’ﬂWI Bxy-
or Het2-; Rth recpmaspt s hydrogen, Cmal kyl - or

Q , sal kyl - oxy- AARERA¥AIS pheill dhERIaEH SWibsaldd iR e @awxyyd: aR¥loxy or
Cmal i cyl - oxy- car Xﬁ@,pve\%\!’rogpr esgnt S Het 14- (ﬁm I n lﬁaru}éﬁ ar

mor phol i nyl - Cral Ky

A further group of compounds consists of those compounds of formula (I) wherein one
10 or more of the following restrictions apply:
Z represents NH;
Y represents -Csgalkyl-, -Cy.salkyl-NR'2-C; salkyl-, -Cy.salkyl-NR"3-CO-C; salkyl-,
~C;.5alkyl-CO-NR™-C; salkyl-, -Cy.6alkyl-NH-CO- or -CO-NH -Cy.¢alkyl-;
in particular Y represents -Cs.salkyl-, -Cy.salkyl-NR2-Cy salkyl-,

15 ~Crsalkyl-NR .CO-C salkyl-, -C;.¢alkyl-NH-CO- or -CO-NH -Cy.calkyl-;

X represents a direct bond, NR'?, -NR'%-C palkyl-, -NR!°-CH,-, ~C;.alkyl-,
-0-Cy.palkyl, -O- or —O-CH;-;

X2 represents a-0-, NR*, NR!"-CO, NR"-CO-C»alky! or Het®-C;salkyl;

R! represents hydrogen or halo;

20 R? represents hydrogen, cyano, halo, hydroxycarbonyl-, CHalkyloxycarbohyl-,
Het'®-carbonyl- or Ar>;

R? represents hydrogen, hydroxy, C;.salkyloxy-, Ar*-Cisalkyloxy or R® represents
Cisalkyloxy substituted with one or where possible two or more substituents
selected from Cyalkyloxy- or Het’-;

25 R represents hydrogen;

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

R represents Het!*-Cy4alkyl, in particular morpholinyl-Cy.salkyl;

R"™ represents hydrogen;

R represents hydrogen;

30 Het” represents a heterocycle selected from morpholiny), piperazinyl, piperidinyl or
pyrrolidiny] wherein said Het® is optiopally 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 motpholinyl
or piperidiny] optionally substituted with C;4alkyl-, preferably methyl;

35 Het! represents morpholinyl;

Het'® represents 2 heterocycle selected from motpholinyl or pyrrolidinyl;

Het™ represents pyrrolidinyl or piperidinyl;



R16 zo .tc represents hydrogen, Cmal kyl-, 11e91-Cmalicyl or

Cmal kyl -oxy-Cmal I cyl; in particular 11.16 represents hydrogen or
Cmal kyl ; R 37 represents hydrogen, Cralicyl-, Het21l-Clalicyl or
Cmal kY1-OKY-CralicYl; in particular R16 represents hydrogen or
Cmal kyl; Heti represents thiazolyl optionally substituted am no,
Cmal I ryl, hydroxy-Cl4allcyl -, 25phenyl, _phenyl - Cmal kyl -,

Cmal kyl - oxy- Cmal kyl - nmono- or di (Cmalicypam no- or am no-carbonyl -
Il e9 represents a heterocycle selected fromnorpholittyl,

pi perazinyl, pigeridinyl or pyrrolidinyl wherein said Het2 is
optional |y subé‘t FEPIRSeHS Biiet¥ one or where possible two or nore

substituents sl egkasehtd plenylupdsaRy subsitedwih c@ineal kyl-; 30In a
further embodi ment Het2 represents a heterocycle selected from

nmor phol i nyl or peri dinyl gptionally substituted with Cnmal kyl -
preferably net‘ﬂ@?"sl’?q"ﬂﬂ@?loﬁﬁ?ﬂé’@é’?ﬂ%wa heterocycl e sel ected from

mor phol i nyls pi pﬁsaztblﬁpdund@fﬂ'ﬁfmwmy#hemn {3+ seplesetlisn@l; wherei n sai d

Het 14 is opt | on ?{égﬁﬁ] #tﬁﬁg 1
nore substi tuent@qs%gwégif%om"%%réﬁ? % {neaf&&mo £ ng—NiePIIG
represents a et ermuly () r

pyrrolidinyl; Heaticulep?dI€I0-6alkhkt er ocycl e sel ect ed from

pyrrolidinyl, 2-jur 58#;;%0%@’& '(ﬁ%fﬂem—ﬂz"wg %&F cents! € ﬁsﬁezgﬁ(ﬂ a

het erocycl e sel ected om nor p p1 per azi | per|
pyrrolidinifi whéfBaiewdas diH-eraotyt s opt i onal |y subst ituted with one or
wher e possi bl e tilwge ocsm;mnnm af tidrazlat(D eviesirs- &N -eeiresdnt r om hydr oxy, am no

or Ci aial kyl -; pr 1 14 tis th
cyano, hydroxy-, E%ﬁd eg?/%m‘ ?}ﬁgﬁsg%?feg\??r)e%?éelggntéyﬁﬁenﬂ
optionally substf G hydr oxy, G atal kyl oxy or A further
group of corrpo-umlmsewu;musdse)fcﬁdrmladjbevhemhxhlmﬂmm,fchfmq!lbram@,l) wher ei n
one or norg of. tnnﬁeé ﬂ Mfcrr&ﬁiara)%b&mapﬁwo cgloﬁ'@&rlﬁ%&t s NH Y

fgpr_gzleﬂ';ls I-\II(-:l-BO aolselé c%gf?al luliﬁ) NR12 I@an&k re\éresénthalo in particular those

compounds of formula (T) wherem R represents fluoro and R? represents chloro;
- those compounds of formula (I) wherein R? is Het', in particular thiazoly! optionally
substituted with methyl;

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

~ those compormds of formula (I) wherein R is Ar’, in particular pheny) optionally
substituted with cyano;

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

25 - those compounds of formula () wherein R represents Cy.4alkyloxy substituted with
one substituent selected from Cr4elkyloxy- or Het?-, in particular propyloxy
substituted with morpholinyl;

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

30 - those compounds of formula () wherein Het” represent morpholinyl optionally
substituted with C;_salkyl, preferably morpholinyl attached through the nifrogen
atom to the remainder of the compounds of formula (I);

- those compounds of formula () with Het? represent morpholiny} optionally
substituted with C;4alkyl, preferably morpholiny] attached through the nitrogen

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



in particular Y represents -C3salkyl-,

15- Cksal kyl -NR13-CO- C1_5al I cyl -, -01..sal kyl-NH 00- or -CO NH

-Qal kyl-; X represents a di rect bond NRi o, - Ne_cur, G -2alkyl-
-0-C2.2allcyl, -0- or -0-CH2-; X2 represents a-0-, NRL1l, NR17-CO,
NR17- CO C1_| aI l'cyl or Hee- C24al | cyl; Rl repr esents hydr ogen or hal o;
20 R2 represents hydrogen, cyano, haI o, hydroxycarbonyl -

Ci 4al kyl oxycar bonyl -, Hoes carbonyl- or Ars; R3 represents hydrogen,
hydroxy, G .stal kyl oxy-, Ar4-Cnal kyl oxy or R3 represents

Cial al I cyl oxy sufstituted  w e, or. where ;possi bl e
substituents sél E’f,’f ecami’?‘lﬂ]rq?'@itfhﬂﬁ?aﬁ’}b? t i e ?@%ﬂ%"@é‘@nts
hydrogen; R11 repbeiiteted withColatirh prefedshdy foptphoidnyl attached through the nitrogen

Cl . 4al kyl - oxy- LA e et ARECRRbI beldduEIRU KV 10
particul ar rnorpholirtyl-Cl4all 13 representsS hydrogen; R17

represents hydrogen; 30 Het2 represents a heterocycl e selected from
mor phol i nyi 3 plpefusthéreybodipeger theipregént trvergipn tiwl B \substiylentib et mositios 47, the

Het2 is optlonﬁtmﬁﬁ&ﬁsla-‘s ﬁfan\sﬂﬁdatms%stmﬁmp&mﬂf%éeﬂa {Bfe JFOT €
substituents s éfﬁi from hydroxy, am no or I cyl In a urt her
enbodi nent Het 'sents a heterocycle selected from norpholinyl or

pi peridinyl optionally substituted with C 4al kyl -, preferably nethyl;

35 Het 14 repr egRdotptRide hpihisrm}ennad @f e ﬁ:%ﬁarr&fmln% oRsNEaBHARANR! sPrthetic

sel ected fr 1M procé%?eg lcc'nm%only usela)()yrthoosé Sulpe;é in the art of organic chemistry and described
for instance in the following references; ‘Heterocyclic Compounds” — Vol.24 (part4) p
261-304 Fused pyrimidines, Wiley — Interscience ; Chem. Pharm. Bull,, Vol 41(2) 362-
368 (1993); 3.Chem.Soc., Perkin Trans. 1, 2001, 130-137.

\Yz“"xz /Rz
"
XYy o "Se%  n o
| )C Xy N
AN SN m/
Ry Ra// N/
(1) {am (v
X
/ HN \\R
\
Xy l\ N CN
Ra// N/
@

Y1 and Y2 represent a CJ _5E]k.yl or CO-CI_salkyl

X, and X, represent optionally protected fimctional 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 (T)

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

20  Coupling of this quinoline of formula (I) with suitable substituted anilines (1Y), which
in their turn can be prepared according to reaction schemes 3-7, furnish the
intermediate compounds (IV).



liet2 represents pynolidinyl or piperidinyl; -14- Ar4 represents
phenyl; Ars represents phenyl optionally substituted with cyano.

O her special group of conpounds are: 5those conpounds of &mauls (1)
wherein -Xl - represents -0-; those conpounds of formula (1) wherein

-Xl- represents -Men-, in particular -NL; those conmpounds of fornula
(1) wherein -X2'- represents -NRI 7-CO- Q-B&l I cyl -, in particular
-NH CO G _2al kyl -; t hose conpounds of fornmula (1) wherein -X2-

represents represents -NR'-Cr-zal kyl, 10i n particular -1H Q 2alkyl -

t hose conpoun of f.or LeS

 hose  compoundseRlud 8 TH S IEL ik PO RHREI e gt prove
particul ar t h&@dﬂ@)m’d:ﬁyﬁﬁ’f@‘ﬁmlﬂaﬂ’@ V\H@S.ei nedition; &%Ifd&ﬂv@dbyﬂng
Chlor 0. 01" br OViloskfluhs AN dH gh@ ¥ tger Chibpihia @) (ScFihd B, 1| uor
chloro or brono; those conpounds of &eesul a (1) wherel n" Rl and R2
represent halo, in particular those conpounds of fetsul ax{]). wherein
Rl represents flu antgR2 r&resents chloro; thoge an’po nd}s of
formula (1) wherei 'Oy~ ul ar thiazyyl t oﬁhally
substituted wi.th et Ot hose co ds of—fr mulP rein R2
is Oyr,al kynyl -, i W particul ar et AW yn: Rt hose conpay f/ forml a
(1) wherein R2 is Ars, in@articul ar @enyl opti onall y subst Mut ed
with cyano; thosg corrpounds of formula (1) wherein R3 represents

met hoxy and wher e‘P-{le-a( ot hoxy i s atHop.q(sJ.le R27 of the sy-ruehalr
formula (1). 2%.h sec (Bunds of forrrula(l ereln R3repres
vm

Cmal kyl oxy substiit ut ch one_subst i tuen‘t‘N "BCted from Crral
or Het2-, in par? a yI oxy sub CHi t+r—or phof4 se
corrpounds of ik re| n | ertls en or Cmalr'ty

particular nethyl or wherein It" is Cr .tal - OXY- carbonyl , i'n

particular t- bUWm@%ﬁ@eﬁrﬁfpb&H&'ﬁrmﬁﬁeﬁmoﬁQW&@tﬁﬂ Qihyl;f@xrzﬁumm@fsﬂyl
wherein Ilet2 repgesent norphol bayl optionally substituted with

Cmal | cyl, pref eréfidppserbif)adc, pd, @LABTOLdkebdpRsnaly sithdunddivin Bge & RAT om

to the renainde fepfadentd ¢yGalig DS ETIGH @ife of vherd Pdsble(tdg o more substituents selected from
Cy4alkyloxy, hydroxy, halo, Het’, NR6R7, NRBRg-ca:bonyl or Hets-carbonyl, wherein AC° s Ar', Hetm,
Het?, RS, R7, R®, R%nd Het® are defined as for the compounds of formula (I)

The 6-acetoxy-4-chloro-3-cyano-quinoline (IT) 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-pitrobenzoic 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 (VIX) thus obtained is converted into the quinoline ring of formula
(IX) according to 2 method described, for example with 1,1-dimethoxyirimethylamine
(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 SOC; in DMF to yieid the quinoline derivative of
formula (1I).



t hose conpounds of fornmula (1) with He9 represent norpholirtyl
optionally substituted with Cral kyl, preferably norpholinyl attached
t hrough the nitrogen 35atomto the remai nder of the conpounds of
formula (1); -15- - those conpounds of formula (1) wherein Het12
represent nor phol i nyl optionally substituted with G-attlityl,
preferably norpholinyl attached through-ihe nitrogen atomto the
remai nder of the conpounds of fornmula (I). 5 In a further enbodi nent
of the present invention the |l e subsfituent is at position 4, the R2
substituent is at position 5 and th@dhbhe substituent at position 7
of the structure of fornula (1). The conpounds of this invention can
be prepared by anypof several standard,synthetic 10 processgs
comonly used by Yhosefskilled in th art Hf organic chem\€try nd
described for ins? dil tﬁ%ﬂﬂﬁ‘{%‘l@ow e encisdustionjor or R

Conpounds" - V&%, 8’04)' pyr i m di nes /™A
I nterscience ; Chem P m BuII Vol 41(

362- 368 (19 );
J. Chem Soc., Perkin Trans. 1, 2001 130437.'Y1 and Y2 resent a
G _sakyl or CO-G.salicyl X3 and; represent optionall y g%%m
functional groups, such ofor exarrpl e a pri eclndare or

tertiair amne, hydroxy (g Cl¥rinfon 1) .5 ugpen reaction
produce together with thmec% sSU

NH,

ent to which
they are attached, theRadh Y ra@malmﬁs e e for formula (1)
15 As further exerrpllfled in thgyexperinmental part ofxjhe
description, the conpounds of forrrul a (l) wherein X1 represents -.0-
wer e general |y g&epar ed §tqrt| nq' from "

6- acet oxy4- chi o m r?e@%&*ﬂ&mﬂw@n(ﬂvﬂﬂﬂ%mﬁe&aﬁwb
prepared from t F&es Y‘bE“’(ﬁ"E;"EfB@h"EBP”E“ﬁPdCF” "
(Schenme 2). 20 ﬂg} g{ 6?10‘1“?331"@1 o of Bet rrabepyks Whewin 4 ¢ Ay Het”,
sui tabl e substi P9 Fl“‘i‘i’&et griemmhs &nthe somporats pEformia M an” be prepar ed

according to reaction schemes 3-7, fam sh the internediate corrpounds

((:I:a\slz:.ri b;aé6| nD@R’(E)?{oc e uégg%%xzq@sgﬁglétﬁﬁfﬁgbfe%%m Gr ene
e bt W o Y e A o i PP AL A e Pl e O
M t sunobu doncﬁndth@mmguvfectedMMnag@talaobdpG@dsdetaljcal(r@cmmm)na Schene
1 V protecti %@acﬁé@ﬁ&tm%t@&e&ﬂﬁ Hﬁa SR YL ARt RONIA) 1mﬁ169i-&éhlceof

et o 0 e Rl @éf%fwg? @%@&?ﬁ%@%@&%ﬁ%gm

R18 represent 40 @an%td@nd:gmfm expple, veinghiras/peetisy acida tor deld dwsiltistitstedwo or
nom subst i tuemn@aij&hﬁghlgng Bebeid ) kyl oxy, hydroxy, halo, Hee,
NR6R7, NR959 car bonyl or carbonyl wherein A?, Ail, Hetl2, Hel2,
R6, R7, le,” R9and Hee are defined as for Hod) %Conpounds of forzaul a
(1) 5 The 6-acetoxy-4-chl oro-3-cyano- qU| noline (11) may be produced
according to schene 2.rY A JdH s synt he5| s scheme t hpozjam.ps: kenzoic
ester derivative (VII) be+pr>QS, y esterifying thejii\ll

5- acet oxy- 4- nmet hoxy- 2-F~ﬁ| r d¥enzoi ¢ aci d (V) for exanpl wth

di met hyl sul furic acid in the(Xp)resenoiﬂ) of a base, for exanpf®

pot assi um car bonate 10 and then reducing the nitro group for exanple
with iron/acetic acid. /

, Reduction
Vfo"‘"- Y/O:C/“R
HN™ S gt
(1)

X represents a halogen such as for example, Cl, Br, L and F
V represents a protective group such as for example metbylearbonyl



Next the conpound (VI1) thus obtained is converted into the quinoline
ring of fornmula (1X) according to a nethod described, for exanple
with 1,1-di methoxylihnethylam ne (DMPDMA) in di nmethyl formam de (DWF),
foll owed by an el ectrophilic substitution reaction to introduce the
3-cyano substituent 15 Next the 3-cyano-quinoline derivative thus
obtained is chlorinated by action of a cig.orinating agent for exanple
SOC12 in DVF to yield the quinoline derivative of fornula (II) 47-
Schene 2 . 00 EsterlflcatlonOReductlon ORi S OR R18. 2, 0

N2 (V) Al Ad). Orel i 3h 9% 2 Sule ML Ot 1, T oS35k
substituted anilines of formula (II°) are generally prepared from the commerc:ally
available. 2-nifro-benzaldehydes (XIII) and the amine substituted alcohols (XIV) by
reductive amination under standard conditions, for example using NaBH; and

5  titanium(iv)isopropoxide as reducing agents in ethanal as solvent, yielding in a first
step the nitro-benzylamines of formufa (XV).
Next the primary free alcoho! 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 (XVI) is subsequently reduced according to
10 standard conditions, for example, using iron/acetic acid to yield the substituted anilines
of formula () (Scheme 4).

Scheme 4
(0}
2 1 2
RS H R Reductive - Ho"Y"“N >R
I +  HN._ _.OH g1 i
4P Y —— 0N oWy
R NO; Amisation “ R
(1m) X xv)
Shielding
. free alcohol
R
N 2
v O~y N /'R Reduction V\O Ay //R2
HaN \\R1 S rH \U
Y =
o )

V represents a protective group such as for example methylcarbonyl

15 For those compounds where X represents —O-N=CH-, the suitable substituted apilines
of formula (II°) are generally prepared according fo 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»CO; in DMSO, followed by reducing
the nifro group, for example, with iron/ acetic acid, to provide the suitable substituted
aviline of formula (ITT°).



1834 , Ar -CpialkYli G -salkYl, C2-6 R represents ASal kenyl
optionally substituted with Het12 or R18 represents G .. sal kyl
substituted with one or where possible two or nore substituents

sel ected from Cl4al kyloxy, hydroxy, halo, Het2, NR6le, Nee-carbonyl
or Hee-carbonyl, wherein A?, Ars, Han, He, R8, R7, R38, leandllet3 are
defined as for the conpoznds of fornul a-¥%t) For those conpounds where
X2 represents -0-, the suitable substituted anilines of fornmula (1na)
are generally prepared fromthe conmercially avail abl e nitro-phenols
(X) 5 and the a, w protected hal ogenat 8demlscohol s (XL) under al kaline
conditions in a reactjon ignert sol vewt,, for exanple, using

di met hyl acet am de ( N H heNpr-esence’ l C33. The resulting

ni tro- phenyl deri vatl |o| )—s—stbsey Y r'*ed&ﬁgd‘ ding to
standard conditions, “for e l e, using i acetic acid tﬁ%%éel d
t he substituted ani | nes of rmula gip (Schenme 3). 10 he

-18- For those conpounds where X2 represents -NRl1-or KolOs
ml a0 11 b)

_NRu_c1_2ancyp, thgAsuitable substituted anilines of f
are general |y preparétd~¥r ,,_QOMeRed all v .l akl e .
2-ni tro- benzal dehydes (XM anfl fhe amine substi tutYed N Fs (XI'V)

by reductive am nation unddéeN's ar'dar d condi ti ons, forg ke usi ng
NaBl114 and 5 titaniun(iv)i sopr@poxi de as redu0|ng agenis in &?5ano
as solvent, yielding in a first step the nito-benzylaraines ©

formul a ()CV) NextX,&Qgengghﬁg@gnxucﬁgsqgeﬁgﬁg&l%lb@ protected using art
known procedures, for exanpl €, using an esterification reaction with

acetic anhydride in the presence, of pyridine. The thus obtained
i nt er nedi at e 86r thowerrminpoynidAvhere X* splesatirtitettbond andc¥ tepgeserds di ng to 10

st andar d condlduf DRSNH-00- SATRAe s‘mtﬁtedmﬁméaﬁ%fmﬂagnﬁwwd the
substi t ut egi ani | n gccglfdmf Qr rrz,'ua(lzt1011 Lh]éllnl (Schenme 4) chene 4
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 (XXT) that is added dropwise to a mixture of (XX) in CHpCl; 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 obiained intermediate of formula (XXIII) is subsequently reduced according
to standard conditions, for example, using iron/acetic acid to yield the substifuted

anilines of formula ([T%).
15
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V represents a protective group such as for example methylearbonyl



Reductive Anthation 11" ,0"N R2 VYReduction 1 H2NFti V represents
a protective group such as for exanple nethyl carhonyl 15 For those
conpounds where X2 representsthe suitable substituted anilines of
formula (Dl) are generally prepared according to reaction schene 5.
In a first step--the..l mown 2-nitro-benzal dehydes (XIl11) are converted
into the corresponding mme (XVII) usinggyfor exanple, the art |mwn
condensation reaction wth hydroxylam ne.” 20 Next said oxirne of
formula XVI1 is allowed to react with an hal ogenated all cyl acetate
under al kaline conditions, for exarrpl e using K2C8 in DVsO fol | oned
by reduci ng thEonth@se@orgpmgs whieos Xeseprepings, 2 digectibond the suitablptsilbstitugadcnilines

provide the suptRhi@as BB derbly RedarddMedding R 1B3stiGn fchbhe 7. - 19-
Schema 5 OHO Nin step the known 2-nitro-benzaldehydes (X1II) are alkenated to the
intermediates of formula (XXV) under art known conditions, for example, using the
5  Wiltig Reaction with the appropriate phosphonium salt of formula (XXIV).
Following esterification of the free carboxylic acid under standard conditions for
example, using ethanol under acidic conditions, the intermediate of formula (XXVI) are
reduced to yield the desired substituted anilines of formula (II°).

Scheme 7
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i0 ¥, represents a Cy_alkyl

Alternatively, those compounds of formula (I'") wherein Y represents
-Cr.salkyl-NR P-Cy.salkyl-, -Cysalkyl-NR-CO-C, salkyl-,
«Cy2alky]-NH-CO-CH,R 5-NH- or -C, salkyl-CO-NR-C salkyl-are prepared using

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

20



IIH H2N-OH7L1 + N N. / .--- RNOR202NRr PM) ( XVI D( XVM

........ I nReducti onG Nnnl1 ....Y.. .NR2 K COO01.in"t&l5S0 O-,
...-0., YNNn2 H2ZN N. N11R1 02N NNI I Rl aI r)YPing X represents a haI ogen
such as fmexanple C, Br, | or F For those conpounds where X2

represents a direct bond and Y represents C _6al kyl -NH00-, the
sui tabl e substituted anilines of formul a2{4fld) are generally 5
prepared according to reaction schene 6. In a first step the known
2-nitro-benzoic acids (XX) are am dated to the internedi ates of
formula (XXII) under art known condi t%.qﬁﬂﬁﬂ for exanpte, using a
hydr oxyl ated am ne of forrmula (XXI) t I s added dr opwi5&% LgRa
mxture of (XX) in \1f1<2C1201|n t‘hé"\gr ence of 1,1 o Tﬁ;]
‘carbonyl bis-1Himd nNext fhé pr¥mary free%ﬂ coH \§1
protected using artakn p ocedur es Q exanphe, CN
esterification reactiGn wNXh acetic’nhytki de in trife b?f
pyridi ne. The thus obtai ned® nt er nedi a#'® of fornul a? ﬁ‘é
subsequent |y reduced accordi ng
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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 chemisixy the resin to which the remainder of the
molecule is attached

R represents Ar’, Ar*-C; alkyl, C)_qalkyl, C; ¢alkenyl optionally substituted with Het'Z or R™®
represents €y 4alkyl subsiituted with one or where possible two or more substituents selected from
CHalky]oxy, hydroxy, halo, Het?, NRGR"r NR3R’-catbonyl or Het-carbonyl, wherein Ar, Ar®,
Het'? Het’, R%, R, R®, R*  and Het® are defined as for the compounds of formula (T)

Y, and Y, each mdependenﬂy represent a Cy. galkyl, CO-C.salkyl or CO-CH,R5.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);

(i) converting a compound of formula (I) or a protected form thereof into a further
compound of formula (T} 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 () or a protected
form thereof;



to standard conditions, for exanple, using iron/acetic acid to yield
t he substituted anilines of fornula (1120). 15 Schene 6 Vv
represents a protective group such as for exanpl e nethyl earbonyl

-20- For those conpounds where X2 represents a direct bond the

sui tabl e substituted anilines of fornula alle) are generally prepared
according to reaction schene 7. In a fast22step the known

2-ni tro-benzal dehydes (X0l) are al kenated to the internedi ates of
formula (XXV) under art known conditions, for exanple using the 5

Wttig Reacti th th ' h h
(0 V). Fol | oS g e aRBERe BisuE s Spletoi? B85 4P il & asoPromnide
standard conditi ukadl) oer arepicted forgy tb@e@mmﬁmﬁmdea@PmacwﬂcaﬂY

condi tions, the hRERENTESMME o a hRddhbrPartileM 2 solfa® dTREYMBEunE Of WorShid
t he desired subs t?ﬁt}léed ﬁ%k n s f formula gon. $cli ema9 H 1402p+

y-r.CCOH WttigO | Bsterification
5  (vi) where the compound of fonnula([)lsobtamedas a mixture of (R) and {8)

enantiomers resolving the mixture to obtain the desired enantiomer.

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

1t will be appreciated by those skilled in the art that in the processes described @bove
the fimctional groups of intermediate compounds may need to be blocked by protecting
groups.
15
Functional groups, which it is desirable fo protect, include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups
(e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzy! and
tetrahydropyranyl. Suitable protecting groups for amino include tert-butyloxycarbonyl
20  or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include Cpgyatkyl
or benzyl esters.

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

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

3¢  The compounds of formula (I) can also be converted into each other following art-
knmown procedures of functional group transformation of which some examples are
mentioned hereinafter.

The compounds of formula (f) 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



Reducti on (XX'VI) 10Y3 represents a Ci.ialkyl Aternatively,

t hose conpounds of forrmula (F1) wherein Y represents

-CF5al Ityl -NR12-Cr _sal kyl -, -G _2allcyl -NH CO CH2R15- N11- or
-Cl_b5alkyl- CO NR14- G - 5al kyl -are prepared using 15 the foll ow ng
synt hesi s schene. The internediates of formula (l1V) are obtained as
descri bed herei nbefore. Deprotection and2¥&ubsequent formation of the
correspondi ng ether using the appropriate andnated al cohol under
standard conditions provides the internediates of formula (XOCVIII).

et BRI P, N sl
or example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g.
sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted

5  benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic

acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable
solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-
carbons, ¢.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.
dichloromethane, and mixtures of such solvents.

10
Pure stereochemically isomeric forms of the compounds of formula (I) may be obtained
by the application of art-known procedutes. Diastereomers may be sepasated by
physical methods such as selective crystallization and chromatographic techniques, e.g.
counter-current distribution, liquid chromatography and the like.

15

Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
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 chromeatography 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
diastercomeric salts or compounds into the corresponding enantiomers. Pure
stexeochemically isormeric 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
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NH-_\Were necessary or desired,
® of ﬁ\‘é’tefﬁE‘thE?@ﬁ?fé"’W%m steps in any order may be
(i) renmoving any renmai ning protecting group(s); (ii)
onmpound of fornula (1).0 ,@( rotrtted formthereof into

a further conpound of fornula (1) or a¥prot q]ed form t hereof;

10

15

20

25

30

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

Y represents ~Ca.galkyl~, -Cs palkenyl-, -Cy.salkyl-oxy-Ci.satkyl-,

-Cysatkyl-NR'?-Cy salkyl-, -Cy.salkyl-NR3-CO-C;.salkyl-,

-C1.52lkyl-CO-NR*-Cy_salkyl-, -C, alkyl-CO-NH-, ~C;.galkyl-NH-CO-,

-CI.7aJkyl-CO-, Cl.galkyl-CO—CHa]kyl;

X2 represents a direct bond, O, -O-Cyealkyl-, CO, -CO- Cyzalkyl-, NRY,

-NR"-C; salkyl-, -CH;-, -O-N=CH- or Cyzalkyl;

R! represents hydrogen, cyano, halo, hydroxy, formyl, Cy.¢alkoxy-, Cy.ealkyl-,
Ci-salkoxy- substituted with halo,

Ci4alkyl 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-,
Caalkyloxycarbonyl-, C;4alkylcarbonyl-, aminocarbonyl-, mono-or
di(Cysalkyl)aminocarbonyl-, Het', formyl, Cj.4alkyls, C.alkynyl-, Cacycloalkyl-,
Ca.scycloalkyloxy-, Cigalkoxy-, Ar’, Ar'-oxy-, dihydroxyborane ,

C,-salkoxy- substituted with halo,

Ci4alkyl substituted with one or where possible {wo or more substituents selected
from halo, hydroxy or NR'R®,

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

R* and R? are each independently selected from hydrogen or Cy4alkyl;

R represents hydrogen, Cyalkyl, Cy4alkyl-oxy-carbonyl-, Het'”, Het'*-C; alkyl-,
Czalkenylcarbonyl- optiopally substituted with Het!*-C; 4alkylaminocarbonyl-,
Czalkenylsulfonyl-, C;4alkyloxyCi4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cq4alkyloxy-;



(iii) converting a conpound of formula (1) or a protected form
thereof into a NNoxide, a salt, a quaternary am ne or a solvate of a
conpound of fornula (1) or a protected 10formthereof; (iv)
converting a N-oxide, a salt, a quaternary amne or a solvate of a
conmpound of forrmula (1) or a protected formthereof into a conpound
of fornmula (1) or a protected formtheree?s- -22- (v) converting a
N-oxi de, a salt, a quaternary amne or a solvate of a conpound of
fonnula (1) or a protected formthereof into another N-oxide, a
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i n conpounds oHef‘bmgmk@téhétem@elekseleﬁfai fyth adoggholiyy] Arytroldiayinpipei-Aiyd sr

using Cfr3-1 in a

t et rahydr of ur an oPﬁgﬁ&ﬁ%hk‘%le@or Saéﬂg%hﬁ%gngs o% nﬁmQ?I
can al so be conveF‘Y‘e?f‘?q{féubé%?EWtﬁe I%\ﬂﬂlﬁg- rof procedures
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Sai d N-oxi dati on temermiae subsiitueptsrelested frofdC: galkyli @deysinalklyl, reacti ng

the starti ng mat ep (ﬁd) 143111&101&@& la}l})@l_;dlkyl or olyhydroxy—CHalkyl-;

3- pheny1-2-(p h?f'ly& r%bjrlesen Y J]e?terocyc le selectede from morpthﬁ,"lmy?, pyrrolidinyl, piperazinyl,
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optiopally

25 snbstituted with one or more substituents selected from Ci4alkyl; and

Het'” represent a heterocycle selected from pyrrolidiny] or piperidinyl wherein said
heterocycle is optionally substituted with one or where possible fwo or more
substituents selected from C;4alkyl, Csscycloalkyl, hydroxy-Ci 4alkyl-,
CialkyloxyCi 4alkyl or polyhydroxy-Ci4alkyl-;

30 Het' and Het" each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said Het'® and Het' are optiopally
substifuted with one or where possible two or more substituents selected from
Crqalkyl, Cs.scycloalkyl, hydroxy-Ci 4alkyl-, Cr4alkyloxyCi4alkyl or
polyhydroxy-C satkyl-;

35 Ar', A, AP, Ar* and Ar® each independently represent phenyl optionally substituted
with cyano, Cy4alkylsulfonyl-, Cy salkylsulfonylamino-, aminosulfonylamino-,
hydroxy-Ci salkyl, aminosulfonyl-, hydroxy-, Ci4alkyloxy- or Cy4alkyl,




-23- appropriate organic or inorganic peroxide. Appropriate inorganic
per oxi des conprise, for exanple, hydrogen peroxide, alkali netal or
earth al kaline netal peroxides, e.g. sodium peroxide, potassium

per oxi de; appropriate organi c peroxi des nay conprise peroxy acids
such as, for exanple, benzenecarboperoxoic acid or halo substituted 5
benzenecar boper oxoi ¢ acid, e.g. 3-chl orof#énzenecar boper oxoi ¢ acid,
peroxoal | canoi ¢ acids, e.g. peroxoacetic acid, alkylhydroperoxides,
e.g. t-butyl hydroperoxide. Suitable solvents are, for exanple,

water, |lower allcanols, e.g. ethanol and the |ike, hydrocarbons, e.g.
t ol uene, ketones, e.g. _ 2-butanone, hal ogenated hydrocarbons, e. g,

di chl or omet han® pagwalgamhg fnfprasdigies of fornule [fswhesein aue qogpaze of the following

st ereochem cal | y tesifictions epflyr ns of the conpounds of fornula (1) may
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di stribution, i i dprefeasmaiegband)D, oMt jdie]| NRE, NG -Bopiikybf -(Ehe
conpounds of formg. ﬁ)op@ld e of the internediates in the present
in- vention may cgntarn an gsy tric carpbon atom Pure

st er eochemi cal 1) B Jeptesents hydrpean, eypno; Anlg opbydsesyrpreferhly bale o

inter gedi at els: ioRRArepresonts hydrogenycyatis; halp Hyittoay, drogfcaftiohylk nown

procedur es,, For exa e S cam e  egs i

physi cal 20 net hg%;lé S lgﬁcgl?g%gl’ %ﬁ%@@?@ﬁa@‘ﬁﬁ?@ﬁ&g@ﬂ Bt

chr onat ogr aphi ¢ t8&Awthgteebodiment Re wpseseats hydsogens eyeap.delo, BYfex¥n, i quid
chr omat ogr aphy ar@sslkgnyl-ide HlettpinipasisularRiasiresene hgdrogen, dyana hhle, hydebx{,rom

racem c mxtures fy. first converting said racem c mxtures with

sui tabl e resol vi ‘agents such as, for ex l e, chjral acids, to

m xtures of di‘és[@rl FresatEdnEey %f%&ﬁ@%ﬁo’%’mnﬁkysi cally

separ at i nglsaid) X tapresentofettfi g slkylcio perticwasmérplolinyl-Q5akglpounds by,
for exanple, sgi) eyl Sn¥Shigdoty bAtdn2y QbstHREORRE ARma L au1echni ques,
e.g. liquid chric))ﬁt oﬁg%oh zimd];{ %ﬁﬁe rre%?]tggf; ?1%5%1 %al ! X’
converting said s¥I% 'téﬁe}ﬁ@i 2By ¥ Craly s Crgplod g PRS- Phe
correspondi ng enali{Cextigisminen prargterabatykini cal |y i soneric forms may
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t he appropyiate internmedi ates and starting materials, provided that
the 30intefrveni ng reactions occur stereospecifically. An alternative
manner of separating the enantiomeric forns of the conpounds of
formula (1) ary iwmﬁfd@mlm)l i quid chromat ography, in
particular liquid chromatography using a chiral stationary phase. 35
-24- may be prepared according to arigknown procedures. However, in

the synthesis of macrocyclic kinase inhiitors, such as for exanple
t he conpounds of forrmula (1), the present2 i ,n'FFon further provides;
a)the intermedi ates of formula (MNGS D
Yoo OHNTSNG
o (oN
18
R ~0 N/ (XXX)
25  the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof, wherein

Y1 and Y2 each independently represent Cy.salkyl, CO-Cy.salkyl or CO-CH,R*-NH-;
X" represents a direct bond, O, -O-Cy.zalkyl-, CO, -CO- Cp.zalkyl-, NRY,
~NR'-C,.palkyl-, -CHy-, -O-N=CH- or -Cypalkyl-;
30 X represents a direct bond, O, -O-Cyalkyl-, CO, -CO- Cyaalkyl-, NRY,
-NR!-Calkyl-, -CH,-, -O-N=CH- or Cy.zalkyl;
R! represents hydrogen, cyano, halo, hydroxy, formyl, C,salkoxy-, Cy.salkyl-,



2 H2N (111) the pharmaceutically acceptable addition salts and the
stereochenkal |y isoneric fornms thereof, wherein Y represents

-C3.9al kyl -, -C3.9al kenyl -, 10 - Cmal kyl - CO- NR14- Cral kyl -,
Cmalkyl - CO Cl4alkY2; X2 represents a direct bond, 0, -0-Q 2al kyl -
CO, -CO G _2alkyl-, NR', -NB?-Cl 2al kyl-, -CH2-, -O N=CH or

Cl.2allcyl; 15 RI represents hydrogen, cygmo, hal o, hydroxy, fornyl,
Ci 4al koxy-, Cmal koxy- substituted with halo, Cmallcyl substituted
with one or where possible two or nore substituents selected from
hydr oxy or hal o; and I esent s hydrogen, cyano, hal o,

hydr oxy, hydroxycg‘“ﬁ%‘i’iﬁ"—S!‘:\;gﬁi?tlipt%%s"i’l onyl -, 20Cnal | cyl oxycar bonyl -,
Cmal | cyl car bonyl - Crakyl substinodwith ene arovheregrossible two or more substituents selected
di (Cmal kyl ) am nocar bﬁgmlh dxoﬁeérhalofaﬁﬁnw CZ4aI kYnY1-,

Ca-scycl oal | cyl 2 40&4, | o, balo, ’hAér% y droﬁg&@% B one

Cmal | coxy- sub
or where possi bl e(}uxvdkydaxymb@yb&aﬂkylmmwbmnﬂﬁ rom hal o,

hyflr oxy or NRﬁRtS nfaﬁaJokm nmmocm Hetsafb%?;@r{al LAIRHL, Oy Salkynyl-,
SUbsti tuents sl cCEs a%sﬁ@%‘# SN DA -
each i ndependent| Ql-ﬁﬂdowtsebbtltutedmﬂﬂglwoogen or Cl4al/kyl; 30represents
hydr ogen, G _aal | gy jaleyFhbthi o o WhBrR Bukstble RGP mokeiub o) skikbred
10 from halo, hydroxy or NR*R®,
. Ciaalkylcarbonyl- wherein said Cysalkyl is optionally substituted with one or
where possible two or more substituents selected from hydroxy or
Cyaalkyl-oxy-;

R? and R’ are each independently selected from hydrogen or Cy_alkyl;

15 R°andR7 are each independently selected from hydrogen, C, 4alkyl, Het®,
aminosulfonyl-, mono- or di (C;.4alkyl)-aminosulfonyl, hydroxy-C;.salkyl-,
Cialkyl-oxy-Cy4alkyl-, hydroxycarbonyl-C;.4alkyl-, Cscycloalkyl,
Het’~carbonyl-C,.salkyl-, Het'®-carbonyl-, polyhydroxy-Cysalkyl-, Het'!-Cy salkyl-
or Al'2 -CMalkyl-,

20 R®and R’ are each independently selected from hydrogen, Cyalkyl, Cs.soycloatkyl,
Het*, hydroxy-C; 4alkyl-, Cy_qalkyloxyC, 4alkyl- or polyhydroxy-C; salkyl-;

R represents hydrogen, Cyalkyl, C;4alkyl-oxy-carbonyl-, Het'?, Het'®-Cy_salkyl-,
C4alkenylcathonyl- optionally substituted with Het™-C; salkylaminocarbonyl-,
Ca qalkenylsulfonyl-, C;salkyloxyCiqalkyl- or phenyl optionally substituted with

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

R represents hydrogen, Cy.4alky), Het?, Het'*-Crqalkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or Cisalkyloxy-;

30 R'™represents Ar’, AP0y alkyl, C;42alkyl, G ¢alkeny! optionally substituted with
Het' or R'® represents Cy.satkyl substituted with one or where possible two or
more substituents selected from Cy4alkyloxy, hydroxy, halo, Het?,

NRR7, NR*R®-carbonyl or Het*-catbonyl;

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

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



C2_0licenyl carbonyl - optionally substituted with

Het 19- Cl 4al kyl am nocar bonyl -, C2_01kenyl sul fonyl-,

Cmal kyl oxyC _Al kyl - or phenyl optionally substituted with one or
where possible two or nore subsdtuents sel ected from hydrogen,
hydroxy, amno or G _Allcyloxy-; -25- R 2 represents hydrogen,
Cmalicyl, Het", |letl4-G al kyl- or phenyd280optionally substituted with
one or where possible two or nore substituents selected from

hydr ogen, hydroxy, am no or Cl4all glOxY-1 Itis and R 14 are each

i ndependent | ted.f
Codal Kyl oxy Cualiey Feprss Rt e riEdea St pihiiny ot pinereriny

pi peridinyl, nor pﬁltﬂnyhyﬁazthpbﬂmiﬁnmythlﬂﬁlmk exazolyl, poyidazolylyisoxazolyl,

di oxol anyl, thi az@aaiazolﬂ ARy or dyfb Wherein%emm"lyb ticRedubadaby | |

ridinyl or rrol.idi in ti substltuted
gm’ no, yC14ac\p(?/ (g’fﬂ'f’ ’3% % S@ﬁﬂ]@ﬂ h%}ffgyl"%f%iy
10Csat al kyl 5 oxy- GFsilky oxy:ﬁndkylomom-m(dri Dapzine-res amino-catbonyl-;
amr pgl cgr Eolnylofrletz fd@igsedfseﬂiﬁ Ele@el@&édeﬁdﬁfﬁs ﬁ?%agl ffefigink/T, Qlﬁbndml
I dl |
Do PSR oph Bl of Bl SR 0 B by
sel ected from G aﬁuhaﬁmtemﬂ@M@émte@psmblﬁy@mmpre@uhsﬁul@pt&selectedfrom
Q 4al kyl oxyGi _ 4al k ?rhanﬂhﬁihﬁcb@é&yloh?&ohﬁm "alkyi-5CH%1kyI wﬂc&ﬁﬂt?lt
I ny

het er ocycl S0 sel eql

rro eraz
pi peri di nyl V\,herel &ia tOFf)X' Iﬁarﬁégﬂng é/’(g‘dg%ﬂ""" '8 with one or
wher e possi bl e tvmonﬂ'oﬁbf%4§hﬂm1¥m§n@§lﬁss@mmcedﬂhlem Cmal | cyl ,
C3. 6cycl oal | cyl, ﬁwwf@lalﬂﬂ)aﬂﬁu-smﬁ?ﬁﬁahhﬁﬂlﬂ%ﬁ@- Aal kyl or

pol yhydr oxy- C/ g}t ﬁé gndﬁ?ttale&hrlg n%gxﬂ g{l}p h%g%ocggl §$&(&#§anf rom

nor phol i nyl, pyrroll Z|ny erein said

Rees i s optional ITPOIEEFB@ﬂ PW%PWLW@%@&# ofanylyhiagelylor e
substituents sel eskadylf ifkidazQ§R idoxdzolyCodaticadloRbeidioyl or pyrrolidingl wherein
Ry oxy- G5 sal lior ) Ry OX AL O YAl Bl 1

Het 16 represent a hetefocycle. sel
pyrrolidinyl, 1, @Wﬁ%ﬂ@ﬁtﬁﬁ%ﬁé%?’@ﬁ{?ﬂ‘r%?yplﬁq@ ei n said

het er ocycl e i ) orﬁ;wmﬁi&ﬂql-ﬂﬁ&ﬂdybtﬂn&sel‘fonm } tnomaR er di{C omikel)avibetilfonyd ot S
sel ected from Cs.udl ﬂirand Het 17 represent a heterocycle selected
gﬂe |

LLE’F‘O%HS'O'SSBS%%#@Q*’ e e e s e PG S
substi tuents sel qupeeidinfi, mm‘phoﬁw},lqypexazimﬂ}pymzm chy:to,lanyl thiazolyl, oxazolyl,
Cngl kyl 8xyﬂ.4al | GihdadtylP gbﬂy]t QMj ﬁzﬂ o avﬁgréﬂel gag(pfl 18860
i ndependently re en e e not.phol i ny
pyrrolidinyl, Bﬁg §7 “a@ysﬁqsﬁ@el%&le é?yé? ﬁﬁﬁgbb‘ﬂg&gé’rand Het 19
are optlonally smm-ﬂ well-wi t h one or where possible two or nore
substituents sel ected from Chaal kyl, C34cycl oal k%‘?ﬂr oxy- G al kyl -
t
i orral

Cs_4al kyl oxyCl a) kyl or poiyhydroxy-Cl4allcyl - S5Ar2, Ars, . 4
AT and Ar s2eadfti mpssenrsiehatipcycleseleetediomp indplyl oro |y substituted

Wi th cystic', Hat'?adpkasbmah haavtycle seletrbdkstdrb dofdNAyAPigtdazinyl, piperidinyl,
ar ni nosul f onyl ar %@ﬂgjlmw}i Vel io RS WG b mﬁ&hﬁ%%lefu%}’d Het™1Y SiR¥ sy

G _ol kyl oxy- or
substitutéd with one or where possible two or more substituents selected from

hydroxy, halo, amino, Cy.4alkyl-, hydroxy-Cj4alkyl-, Cyalkyl-oxy-C;_salkyl-,
30 hydroxy-Csalkyl-oxy-Cj4alkyl-, mono- or di{C1.4alkyl)amino- or
mono-~ or dj(C 1.4allcy1)amino-C14a]kyl-;
Het" represent a heterocycle selected from pyrrolidinyl or piperidiny} wherein said
Het® is optionally substituted with one or where possible two or more substituents
selected from Cy4alkyl, Cs_scycloalkyl, hydroxy-Ci4allkyl-, CsalkyloxyCi4alkyl
35 or polyhydroxy-C; salkyl-;



-26- In particular the internmediates of fornula (111) wherein one or
nore of the following restrictions apply; i) Y represents
-C3 9al kyl -, 5-Cl4al kyl -NH 00-; X2 represents a direct bond, O,
-0-Q.2alkyl-, NR', --cH2-, -0-N11- or C.2alkyl; R represents

hydr ogen, cyano, hal o or hyclroxy, preferably halo; iv) R2 represents
hydrogen, cyano, hal o, hydroxy, hydroxyca&donyl -,

10Cnal kyl oxycar bonyl -, Hetl s-carbonyl -, C24al kynyl -, Ars or Het'; In a
further embodiment |(2 represents hydrogen, cyano, halo, hydroxy,

C24al I rynyl - hetﬂe;ﬁmsénp RALYEH sBeor éiﬁoc;{lgﬂ n% yﬁ%‘gﬁ“ﬂﬁg‘?‘”‘%m

hal o, hydroxy, v rep esents 7
Crral kyl oxycar bonyP‘Pe‘l@X}“ﬁWﬁnﬁmﬂ 'ie@§ tytiq With pne or where
particul ar nor phopéssiple-ioat dyde; su'bsmu)mth-bdlectedmmaﬂlkyl Cmcgczlodllgj}l hydroxy-

optionally substi ( I kyl -, phenyl,
pheny! - Gral ky! - E%%lwmﬁ'@%‘gﬁk M@Jhy

17l i_cypar ni no-
or ami no-cafbo repqur9hqtﬁwc}eéeiﬁ‘é@bﬁﬁ%mamhek%@weh@m§@%m »f rom

p|Xg )e( ri ﬂ'o r E} y IY2 or py.8Raliixdborylhne o2 @igeyidinylevtieteircvaittakteadogsle iﬁopﬁmdig: a
(addl % lon salts aqd“%ﬁ %eoc‘ﬁgﬂrﬁ&é;ﬁ\bmg%%%{%ﬁ%%mﬁg%gf ©
wher ei n represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
heterocycle is optionally substituted with one or whete possible two or more
10 substituents selected from Cy4alkyl, Cs¢cycloalkyl, hydroxy-C,.salkyl-,
CraalkyloxyCisalkyl or polyhydroxy-Cisalkyl-;

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

15 C,4alkyl, C;.¢cycloalkyl, hydroxy-Cy4alkyl-, Ci4alkyloxyC;.4alkyl or
polyhydroxy-C,4alkyl-;

Ar', AP, Ar* and Ar® each independently represent pheny] optionally substituted with
cyano, Cyalkylsulfonyl-, Cryalkylsalfonylamine-, aminosulfonylamino-,
bydroxy-C;4alkyl, aminosulfonyl-, hydroxy-, Ci4alkyloxy- or Cr4alkyl,

)

20
In particular those intermediates of formula (XXX) wherein one or more of the
following restrictions apply;
i) X! represents -O-;
i) X represents a direct bond, -NR!!-Cy.qalkyl-, -NR-CH;-,
25 -Cyzalkyl, -0-Croalkyl, -O- or ~O-CHy-;
iii) R’ represents hydrogen or halo;
iv) R? represents hydrogen, cyano, halo, hydroxycarbonyl-, Crsalkyloxycarbonyl-,
Het'®-carbonyl- or Ar’;
v) R represents hydrogen, C;alkyl-, Ar*-Cyqalkyl or R® represents Cy.4alkyl
30 substituted with one or where possible two or more substituents selected from
Craalkyloxy- or Het’;
vi) R represents hydrogen, Ci.alkyl- or Cy.4alkyl-oxy-carbonyl-;
vii) R' represents Het'*-C;.qalkyl, in particular morpholinyl-C;saikyl;
viii) Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl
35 ot pyrrolidinyl wherein said Het is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amine or Cy4alkyl-;



andY2 each i ndependently represent G _salkyl, COC _sallcyl or
CO C11211.15-NH; Xl represents a direct bond, 0, -0-C2.2allcyl-, CQ

-CO G _2alkyl-, -Nle-C1L 2allryl-, -CH2-, -0-N11- or -Q 2al kyl-; 30
X2 represents a direct bond, 0, -0-Cl.2allyl-, CO -CO NR',

-NR11-Cl1. 2al lcyl -, -CH2-, -0-N-CH or d..2allcyl; 111 represents
hydrogen, cyano, hal o, hydroxy, fornyl, &0-6al koxy-, -27- Cb6al koxy-
substituted with hal o, Cral kyl substituted with one or where possible
two or nore substituents sel ected from hydroxy or hal o; and R2

represents hydr Og%ﬁﬂél fihodifte e%H&Ngﬂrgggts am'tglrogﬁ%Cs%feptgﬂﬁjom’moxpholmyl

Het 16- car bonyl -
ani nocar bonyi -, rrﬁl‘rmp%ﬁdmd’l ‘QI(%&EIHY éﬂ@#ﬁdﬂﬁﬁlﬁlb@}hﬂhﬁefmly methyl;
fornyl, C24811c¥) YHet" regrefoam@hopstlokigly , C3. 6cycloalkyloxy-, Chbal koxy-,

sy 10 o e R Ve e IR S B8 O

a aI I cyl substi one - or ere possi WO™ or

substituent 8 sé!)eéféﬁ’queﬁﬁﬂhﬁﬂﬁ’al 0, hydroxy or NR4R5 |,

Cbal kyl car bony ki) mﬁ&&mﬁnﬁghﬁyﬁmbﬁaﬂy stitinpdivimalho. substituted with

one or where possible two or nore substituents sel ected from hydroxy

or Gbal kyl -oxy-; R4 and R5 are each independently selected from

hydrogen or CzallcYl; 15 R6 and R7 are each i ndependently sel ected

Ez:gm hlyﬁlr?))gen TtGd a&d@nlobjeeﬁctfshe Wﬁﬁ@w rovideeHedse 6f andhtermediate of
sal ky am n %}m

hydr oxycar bonyl %HHEQFM %@%@9 esgél{é%go@w%%%%/fp%ﬂ%ﬂyl

Hee- car bonyl -, pol yhydroxy Cbal kyI , Hetll Cbalkyl or A/ -Cbal kyl -; 20

R2 and RO are Thedonipoaialsfithe pidssht Sfrbitioh atk vseftlbebyidé heeposséss al kyl,

C34cycl oal | cyl aﬁ%cﬁl gﬁz“ I R i XEQ? | - or

pol yhydr oxy- Cbgtlil y -;og{}’e presen?tt%l rr%geﬁdek%,%l 'Il&[

C _al kyl - oxy-car bonyl -, Het17, :

15 As described in the experimental part hereinafter, the growth inhibitory effect and anti-
tumour activity of the present compounds has been demonsirated in vitro, in enzymatic
assays on the receptor tyrosine kinase EGFR. In an alternative assay, the growth
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, quatemary 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 (T) and
their pharmaceutically acceptable N-oxides, addition salts, quaternary amines and the
stereochemically isomeric forms may hereinafter be refetred 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 ufility 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 atheroscierosis, restenosis and
cancet, which comprises administering an effective amount of a compound according
to the present invention.



C. 4al kenylcarbonyl- optionally substituted with

Het 19- Clal 1cylam nocar bonyl -, Czal kenyl sul f onyl -,

Ci 4al | cyl oxyCbh4al kyl - or phenyl optionally substituted with 250ne or
where possible two or nore substituents sel ected from hydrogen,

hydr oxy, am no or Cbal kyl oxy-; R' represents hydrogen, Cbal kyl, Hee,
Het 14- Ctiall cyl - or phenyl optionally suB3$tituted with one or where
possi ble two or nore substituents sel ected from hydrogen, hydroxy,
am no or Cbal kyl oxy-; 3 01? -18 represents Ars, M- Cbal kYi, Cbal kyl,
C24al kenyl optionally substituted with Hee or 1212 represents
Cpbal I cyl substituted with one or where possible two or nore
substituents s8idaethad porprisgshd systersie\or tapicdl asbministtatiomof an|efective AIRGRT,

NeR9- car bonyl @famow&mmh%tﬁéme&ﬁbﬁ&@maﬁmmhﬁm@al kyl
optional Iy substituted with phenyl, i ndol yl, 35net hylsul fide

hydroxy, thiol, hydroxyphenyl, am nocarbonyl, hydroxycarbonyl, ani ne,
hni dazoyl of guaﬁuﬁjfmﬂlelrmﬂe&@ﬂ%mmmmmtmsﬁiemmdsmﬁ

pi peridinyl, nmha&]@ wbeﬁ@amaﬁz lafdYdlgo ﬁ.ddﬁﬂi%’ wlaéd@ﬂfykhe kinaso domain
di oxol anyl, thi azol i m dazal Llsu.gxazo oxadi ﬁhg
pyri di nyI or pYr b‘ﬁ’? &ﬂ%s\{rglﬂn 4% M9e BHP8 afqefogjﬂﬁ d
am no, -al kyDTeSBhVGV@i@n mab&;abelled,pherrwﬁmﬂas@aqsnl@m, pertjallgHar dopipletely,
LTD?O- or fll (Clcfh%n&)’igbﬁ”htﬂﬂs @Vm@mdlﬁéuﬁatﬁb%ﬁ' radmb:&iize HRAGRE erﬁﬁ les of

eterocycl g se per a

pyrron s dng - pEreE IR Z;@rp% s TR sa AR ORRS e QF%%MO Which is &
optional l'y sutfﬁ@lpw’tf%tﬁotﬂp@ igdine, Gromine peflyssine; dslteose mnmnundaimmmbleast
stituents sel esikddchroaiariyamoxym. hal o, am no, CHal kyl -

hydr oxy- CHal | ¢ I

1)(;hydr )c/)xy CHal ?/cy’il Wﬂ”&é%o%%@oga co&??@fﬁgf f"E’?lﬂ)aa{Pﬂﬂ%?m ﬁor‘%a
or di (G 4al ky|pdifscH wtam dpipriaciplgl ry compeyribof Eyrmula () containing a
di (CHal kyHsm rnatasd ﬁmﬁb prond for fadiBlabélig\ty- replbifh s the Haldganstokdely a fidehle

i ndependent | e I I
o pePrZI i 3};' 1%;(2 ?‘»%%tbleq}aﬂg&ffaﬁﬁ}fsgdoﬁesstg #h? Is% %rg m@g?q{)‘ud@%b‘? %”1221
150xazol yl, im (I;Iazéi yl% radicgsiive 91F“ % xR aﬁ% #d radioactive
pyrrolidi nyI vitveriddse.g. B, The introduction of a radmacttve halogen atom can be performed by
a suitable exchange reaction or by using any ome of the procedures as described
20  heteinabove to prepare halogen derivatives of formula ().
Another interesting form of radiolabeling is by substifuting a carbon atom by a
"C-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 mesant 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




said He9, 11e? or Het8 is optionally substituted with one or where
possi ble two or nore substituents selected from hydroxy-, am no-,
CHal l tyl -, Cntycl oal kyl - CHal kyl -, am nosul fonyl -, nono- or

di (CHal kyl ) am nosul fonyl or am no-CHal kyl -; 20 Het9 and Het each

i ndependently represent a heterocycle selected fromfuranyl,

pi peridinyl, norpholinyl, piperazinyl, p32azolyl, clioxolanyl,

t hi azolyl, oxazolyl, imdazolyl, isoxazolyl, oxadiazolyl, pyridinyl
or pyrrolidinyl wherein said He? or Hee is optionally substituted

CHt al kyl, Cntycl oal kyl - | kvl - < . repr nt het er ocycl e
sel ected from @ﬁ%@g g%h%%gg_@é@gﬁ%%aﬁ?‘ée@’ﬁ 3’5‘%?53 g?/%’?ag_%%flé) @% hgf rom
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or dithianyl ket Sk fadidttiveldbinpoind aRB bérdtiteich ¥ parvibhé roécBeinVénkiby, 0one or
where possible two or nore substituents sel ected from hydroxy, hal o,
am no, CHallcyl-, hydroxy-CHal kyl -, 30hydroxy-CHal | cyl - oxy- CHal kyl -,
mono- or di¥ CI-IED’P‘@;‘T{MWQ tbppwmbinvmﬁoajppu‘%m theg nseafthecompenndy | -

Heti 3 3 epr lesemccoad]_ 'hgfoah@ﬁy@dtﬁen ﬁﬁh@ﬁn&?ﬁacﬁﬁéﬁfﬁdlﬁédi@{degﬂ f?iy’ireaﬁﬁd i any of the

pi peri di ny oy lonally. su Ituted w one or

wher e possi b%ﬁﬁ\%ﬁb&gﬁgﬁcﬁfp&%%é@fgﬁw grelf%‘aﬁlggif rom C 4al kyl ,

Cs_scycl oal kyl , hydroxy-CHal | kyl -, G _olltyl oxyCHal |l cyl 35or

pR%:VI yhydr ﬁxy_- CHie lsirbusit olfa atﬁnpohﬁﬁh@o:ﬂﬁ@&@ﬁepfes@t ﬁ_@hﬁib_ﬂ,gﬂsfblrlefeﬁai 0GRS
nmor phol.i n i.nv].. Ri_pek . Or piperj. [ ei
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two or nore sFBYES va it thepasiquiss componndothe rRute of aduiristeation theage and

hydrgnyfaI | lephdition(atalie reqthiontydadahdatticilr disdryds veldissey: T@@&d‘ afRd1A; 5

Het 16 represent; %%M&%d . .
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heterocycle sghgcted from pynolidinyl or piperidinyl wherein said

het erocycle is optionally substituted with one or where possible two

or nore 10substituents selected from Ci 4allcyl, C3-6cycloallcyl,

hydr oxy- Ci asalWiglelit i p@isibdel forthe aotivCingeddient to be agministeyedrabony; iCs pedféralyé to;
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25  The pharmacentical 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 (18® 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, water,



cyano, O aal I cyI stilfonyl-, G Aallcyl sul fonylatnino-,

anmi nosul fonyl anfi no-, hydroxy-Cl_41lcyl, ami nosul fonyl-, hydroxy-,
Cl- 4al |l cyl oxy- or Cl. 4alkyl. 20 In particular those internedi ates of
fomra ()MC) wherein one or nore of the following restrictions apply;
i) X1 represents -0-; X2 represents a direct bond, - NR'-C 4allcyl -
-NR11- C112-, 25-0-G _zal kyl, -0- or -0-Ch#-; Rl represents hydrogen
or halo; iv) R2 represents hydrogen, cyano, hal o, hydroxycarbonyl -

G , tal kyl oxycarbonyl -, Hetl6-carbonyl- or Ar5; v) R19 represents

hydrogen, G ali cy Ar4-0 nitrold O represents, Cl-4alk
30substit ut ed & L?‘ahealmho @e&w%@wmimﬁwp@@ jensiseehatit s

sel ected fr o m sGsphdigts osyyups oalixidedod-soluiidns: dRRolid@rreaesieh adytatiegangars,
et 14- 01, 4al Hﬁf Ma&?ﬁx.“mﬁ b S ook st and i PE%%F?%S P
represents a %B@@“ﬁ@ﬁ%ﬁ%?@‘?ﬂ lgts pnd gapsules
E |u Eg [ : ?Iu ?gljs \:/3“ &epreqemrth@nhmsilad\;dmaghm etahdw agedinitiésmi & Wlﬁt:h c‘asa!t:dhﬂ pharma-
L S MR e St o e
arge part, though other ingredients, for
example, to aid solubility, may be included. Injectable solutions, for example, may be
prepared in which the cartier comprises saline solution, glucose solution or a mixfure of
10 saline and glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. In the
compositions soitable for percutaneous administration, the carrier optionally comprises
a pepetration enhancing agent and/or a suitable wettable agent, optionally combined
with suitable additives of any nature in minor proportions, which additives do not cause
15 any significant deleterious effects on the skin, Said additives may facilitate the
administration to the skin and/or may be helpful for preparing the desired compositions.
These compositions may be administered in various ways, e.g., as a trapsdermal patch,
as a spot-on or as an ointment.

20  Itis especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient caleulated 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'-(azodicarbonyl)bis-piperidine, “BuLi”

is defined as butyl-lithivm, “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, “AcOE#” is defined as ethyl acetate,

“TFA” is defined as trifluoroacetic acid, “DIPEA™is defined as diisopropylethylamine



In a further enbodi ment Het2 represents a heterocycle selected from
nmonmhol i nyl or piperidinyl optionally substituted with G 4al kyl -,
preferably nmethyl; ix) rt 14 Jamrepresents norpholinyl; x) Hells
represents a heterocycle selected from norpholinyl or pyrrolidinyl; 5
Xi) Ard represents phenyl; >di) Ars represents phenyl optionally
substituted with cyano. It is also an3ébject of the present
invention to provide the use of an internediate of 10forrmula (I111) or
()DOC) in the synthesis of a conpound of fornmula (1). The conpounds

of the presentqh@ﬁﬁ i [ SS

phar macol ogi cal ro&%ﬁ@#@§??¥ﬂ§§E§%n @ﬁ@%@@%@@g%igﬁ%%ﬁmggﬁﬁﬁgPEPﬁgs_
15 As descri belffibepzptigzoliume 3 oxidht G-BRalE’ indefinpd e teabutylamnagiusiogide,

i nhi bitory effaqPdnd:iasd is 1-bhaBiyl2-patdlidinbie B “BHN” Rrdfediasconpounds
has been dennnﬁﬁﬁé. qghﬂmﬁh}ro’ in enzymatic assays on the receptor
tyrosi ne | dnas€” EON 4 Ah &l ternative assay, the growth inhibitory
effect of the conpounds was tested on the ovarian carci nonma cani ne
SKOV3 using art known cytotoxicity assays such as LI VE/ DEAD

(Mol ecul ar Probes) 20 O MT. Accordingly, the present invention
provi des the conmpounds of fornmula (1) and their pharmaceutically
accept abl e N-oxi des, addition salts, quatemary am nes and
stereochemcally isomeric forns for use in therapy. Mre particul ar
in the treatment or 25 prevention of cell proliferation nediated

di seases. The conpounds of formula (1) and their pharmaceutically
accept abl e N-oxi des, addition salts, quaternary am nes and the stereo
chemcally isoneric forns may hereinafter be referred to as conpounds
according to the invention. 30 Disorders for which the conpounds
according to the invention are particularly useful are

at heroscl erosi s, restenosis, cancer and di abetic conplications e.g.
retinopathy. In view of the utility of the conpounds according to the
invention, there is provided a nethod for the treatnent of an ani nmal
for exanple, a manmal including humans, 35 suffering froma cel
proliferative disorder such as atherosclerosis, restenosis and
cancer, which conprises adm nistering an effective anount of a
conpound according to the present invention. -3 1- Said nethod
conprising the systemc or topical adm nistration of an effective
anount of a conpound according to the invention, to animals,
including Mm:ins.




5Due to their high degree of selectivity as EGFR inhibitors, the
conpounds of formula (1) as defined above, are also useful to mark or
identify the 'these domain within the receptor tyrosine |dnase
receptors. To this purpose, the conmpounds of the present invention
can be labelled, in particular by replacing, partially or conpletely,
one or nore atons in the nol ecul e by thel radioactive isotopes.
Exanpl es of 10 interesting | abell ed conpounds are those conpounds
having at | east one halo which is a radi oactive isotope of iodine,
brom ne or fluorine; or those conpounds having at |east one 1 1C atom
or hitium at onBxampldDE— PRAérhIGescRptiE forHe S@itEkS bScopohMRSE frAERAYNS
of fornmula (1) wherein R1L is a radioactive halogen atom 1In
principle, any conpound of formula (1)Scemedi ning a 15 halogen atom
is prone for radlolabell by replaglng t he hal ogen at om by ar®
sui t abl e i sot ope. halogen adROI SQlagip@s), t O t Rar e

radi oactive |od|des 221, 125I‘§535§;‘ra 8 O
brom des, e.g. 7SBrcl "Br O1713r and gZB ant ?adloacS%ve fﬁggrldes
e.g. 18F. The i ntroducti on oh radi oActive hal ogen at og can be
perforned by a suitable exchange reaction or bytisiQoalansh one of the
procedures as descri bed 20 herei nabove g0 pr epa derivatives
of formula (I). l\/bthgﬁamtereesi"{ apf r &dPolab&Ting is by

at

substituting a carbofL Ay IIELéHQWbOQaTQ radlo%aﬁelled o e

hydrogen atomby a tritium atorf
conpounds of formula (I) gan be used #n a process of speC|f|caIIy

mar ki ng recept or S|te§ |0I§g¢cal materi al . Said pffocess c%nprlses

the 25 steps of (a) rad g a conpound of f of

adm nistering this radi 8 e ICOHDOMbdN%O blolochth i al and
subsequently (c) det e&®d Nen155| t he wmad e:ﬁed
conpound. The term bi material & meant to i se every
kind of material whi&has 5 b|olog|cal origin. MEE ™ %artlcular
this termrefers to tissuegsanples, plasm or 30 body fl |ds but al so
to animals, specially warn}blooded ani mal § or parts of anlnals such

as organs. Wen usedgin in°v%¥% assaysR¢ Fabel | ed conpounds
are adm nistered in hﬁ”qpl ate conpoasit an ani_ngl d the
| ocation of said rad#eLgbeLLed*conpounq? |s'§'| (ﬁptbd usﬂﬁg_ﬁgﬂging

t echni ques, such as, $iCYPHEE anc@ocHs otyon Emi ssi on @&t

Conput eri zed Tonogr aphy (SPECT) or Postd i ssi on Tonography (PEl)
and the like. In this manper the distribution of the particular
receptor sites throug ouﬁ the bogy can be det%cted and®or gans

containing said recepto n be visualized by N f magi ng
t echni ques menti oned hePelﬂ o) Thi s process of inuyi Lgan by
adm nistering ar ahe I:.cmonpoundlﬁfLLornul () d@ﬁectlng

the emissions fromthé |
of the present invent®dn.
invention provides the use of the
invention in the manufacture of a

ogctive conpound al 88" cBns ug s a part

ilng to the

reati ngany of the
nli cati ons. The
bnt i on, al so

af orenenti oned cell proliferative
anount of a conpound_acEEEthg to
referred to here as 10 mNf&tactive |i ch is required to
achieve a therapeutical effect wl vary with the

particul ar conmpound, the route of adnlnlstratlon t he age and
12

\

5  Asused in scheme 9 hereinbefore; R! and R* each independently represent hydrogen or
Cyalkyl or R' and R? taken together from a beterocycle selected from pyrrolidiny],



condition of the recipient, and the particul ar di sorder or disease
being treated. A suitable daily dose would be fromO0.01 ng/kg to 300
ng/ kg body weight, in particular from 10 ng/kg to 100 ny,/kg body
wei ght. A nmethod of treatnment may al so include 15 adm ni stering the
active ingredient on a reginen of between one and four intakes per
day. Wiile it is possible for the active3¢ngredient to be
adm ni stered alone, it is preferable to present it as a
pharmaceuti cal composition. Accordingly, the present invention

further 20 proyi.des.a.pharnaceuti cal conmposi.tion conptising a
conpound accor’E’%ﬁ&ﬁl’gﬁnﬁ?@sgﬂ?ﬁmgﬁwwgﬁ@ﬁwﬁ Sents 0, 1,2
phar maceut i cal ¢n3. acceptabl e carrier or diluent. The carrier or

di luent nust be "acceptable” in the sense of being conpatible with

the other ingrgdients of .the conposition and not deleterious to the
reci pi ents thegegg i Ameliony o maceut i cal conpositions of this

i nvention my be pHERAAREoDY AEkalE) AU WEl) KNPIRiCkRrddifndit ©f
phar macy, for rgga 'eMgﬁﬁ'n t 3d ,sgc s those described’in
Gennaro et al. 8?%)@ cR EOYY-¢ apd tap pariere & firred ptforny tempgghge.
Publ i shi ng Confpe®ming@80To the ecseltipemixairt WaBH(OAS; (1. RhmtviEs sdded ahree
preparat i ons aistided ik pbffidH béGlott) 3h 116 ésnﬁhgg%pﬁfeqﬂ&eédgﬂagﬁﬁwﬁ
anount of the particular conpoundl, 1n, [l)-ase ormor a Jl on salt
form as the \PETOORPRpRTaitiRe. The readtinp AWEure 48 Roytsdinte @ sabtsed selptiongft h
a phar macett i Q4L aicspadil wittcdichioremethadei(34). Mhy cdnbisedoorysinitdayesris et y
of forms depengishas with BiiR, drREBVQ MY PifeRldlaRf cARoSdaRA. FTRE crude product is
adm ni strati On'upghﬁeﬂﬁ%@f maceut i c% co c%%%# ons are deslf y I'n
uni tary dosag@'Fornt’s omatography ’:9515? XRPS PUAHPTE) 19 st i on
such as oral, percutaneous or parenteral adm nistration; or topical
35 adm ni stratﬂeggbtﬁygﬂhamﬁ@@d@hal ation, a nose spray, eye drops or

via a cream gel, shanpoo or the like. For exanple, in preparing the
conposi tiofs in or &b addetapefBdtl aquivhiy nethanél¢Smbmahol) PaCrinaided {109 w/w)

medi a may be qppiueY&Hiting k@ piddel uﬂéﬁﬁp%ﬁosﬁﬁ@fe%aﬂopﬁ d stirfabERbh
oils, al coholﬁ and the Tik Ug tug!s Se. 0 ,or@?I |I§_ﬂUI pgerFar at 1 gns
such as suspe gpwegmgﬁt, hquzs)-r tergfl throygh aspert ppd of pelite r
such as st ar clingconsendrated to duxndss.nip chridin casenpusificasion dtheowgh ftisksi nt egr at i ng
agents and t hehlohlfpiabhy ReduBdPioRFoRPMERAmedd it 4. CapPsul es and
tabl et s. ?%cause of their ease in admnistration, tablets and
capsul es represent the nost advantageous oral dosage unit form in
whi ch case solNtudepnhilfedigéasemensl carriers are obviously enpl oyed. For
parenteral conpositfions, the carrier will usually conprise sterile
wat er, at |east inrhl' %?‘a&'dﬁ&ffpﬁ@ftﬂwéfi‘&?@s!faﬁ%mﬁwé&ﬁ@ﬁﬁng)f%?r@%w e,
to aid sol ubi HBUQH (Frhplikemph. isadidd (1l equin)t The eixtodedd dllonsd tofreact under
exanpl e, may BluRkdRREAte ufdetVh fob 618MRBwRATHE RhctoR HRkRSS evaBdrhBto

(

solution, glu ti.on. .or a.mxtur f aline and gl uc

sol uti on. 2?nj gﬁ%’%ﬁ?@%@‘ﬁéﬁ&ﬂ% ﬁﬁlgu?ﬁ?“rﬁ@g’yﬁésqb%éﬁa? Bﬁa?q’ﬁ' gﬁ?t‘géﬁzé’se
appropri at e | Heyangs wixtyrekp sffordpsysdndi ng agents and the |ike may be
enpl oyed. In the conpositions suitable for percutaneous

adm ni strati Ofbeacteﬂf?ﬁu%ﬁr rier optionally conprises a penetration
enhanci ng agent a or a suitable wettable agent, optionally conbined

W th suitabl e addiCinyRum@Fb isedikoRat il MeOHINEE, M (8BL AR, I TR 8is soMtidn

addi tives .do n L gni.fi cant. deleterio effects on the
ERRPE o F&géﬁ?mm%’%ﬁéc‘?dﬁ?‘?%fléhet’ﬁ@% & PSS 4 From ep Rt for
and/ or may be3¢ré?Qymiputos GFLGmepizoringly Thi mitumeiis concentmied & diyrpssand irese
conposi ti ons reyltifepraditt Bied irthe flext Sep/ Ritht furMedifrifitatdn, as a
transdermal patch, as a spot-on or as an ointnent 20 It is especially
advant ageous to fornul ate the aforenenti oned pharnaceuti cal
conpositions in dosage unit formfor ease of adm nistration and




Hereinafter, the term"ADDP" is defined as 1,

- (azodi carbonyl ) bi s-pi peridine, "BuLi" is defined as butyl-lithium
"DCM' is defined as dichloronethane, "DTE" is defined as diisopropyl
ether, "DMF" is defined as N, N-di nmet hyl f or manai de, "MeOH' is defi ned
35 as nethanol, "THE" is defined as tetrahydrofuran, "iPrO-P is
defined as 2-propanol, "t-BuOH' is defind@& as 2-nethyl - 2-but anol ,
"AeOEin is defined as et hyl acetate, "TEA" is defined as
trifl uoroaceti c acid, "D1PEA"is defined as diisopropylethyl am ne
-34- "H 3TU i f?&{@&? tﬁ% 1- [ bi s(di net hyl am no) et hyl ene) -

hexaf | uor ophosp H benzotriazolium 3-oxide, "(n-Bu)4Nl" is
gel;r; ?ﬁdl a; t e? r ab:th %@&Mdtmoiétggh ﬂmwg&/.%uxﬁmsl@fasm @%quiv.) is added

N N di ot hyT o i BB afSing tagtie .8 oS ol R on i ssiped s roope
synt hesi s of cmmvmgﬁbrmmegmmmmﬂ JguivselCe¢Osmi e 9
et o 5 e Bt St bl upan iy o
oyrrolidinyl, g R%F ﬁﬁ%ﬁffﬁ@ﬁ&%gpé@fea%?’fﬁﬁ&%ﬁ gy i escton
pyrazol i di nyI mcttpe iserxiziongd between baincand AcQEQ andithe layers &Pﬂﬂ@du&’h@ organic
Am nation. 5TOjager mawa MSOL, fitferRAGd uvaboﬁ&d Zhd rRsi@EtAb Punficl by flash-

1, 2-clichl onet ane S .added (1.5 equiv.) and he
mxture is sti t}%}% ?rglpuﬁémnutes To the

resul ting Hai xture NaBH(OAc)S (1.1 equ ) is added in three portions

(one portion pElahbbthe Bitrblpe resulting mxture is stirred for
additional 2 hours at roomtenperature. The reaction mxture is

poured into a sat uTataedoled(00E) sohtiod of 90n KB CE3 relvthnsot), TEA (2l i dl) is

(t:) l'i chl O(Vjoneghadaﬂedﬁﬁésvnse-rhﬂm@&ﬁﬁh é%eﬁﬁ%‘%ﬁ@&%@%ﬁi éﬁi‘r%&‘ié)r t
rine, dried oy re nce e crude uc

is purified by ?F‘%‘gﬁ ‘gd%%ﬁ%fia‘g?%ﬁr@&d@%?a%@%&%ﬁ m&%g

to afford Pur epIBis rachnde t Therminfore il extrabied with CobGl (mmm@mptmmgf 3

(1 equiv.) in 1@:&1@9&@(&6&& ﬁ)tereﬂdd@oh&n@diaﬂd dfyheS0 Thedsulting feb e

resulting m xt a 2 ph e

stirred at room efso}étfgﬂgg ove%?‘ﬁ‘?qm?“ffs% kfﬁegvﬁﬁo%tﬁ@“fs
filtered throutys aat@hort pad of celite and concentrat ed to dryness.
In certain cases purification through flash

20  Saponification of the ester group.

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

Cyclization reaction.

A solution of 11 {0.25 mmol, 1 equiv.) and DIPEA (6 equiv) in DMF (10mL)
are added dropwise fo a solution of HBTU (3 equiv) in DMF (100mL/mmol of 11).
The resufting 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



chromat ography is required to afford pure anilines of type 4. 20

Nucl eophi | i ¢ di spl acenent. To a stirred suspension of

chl orocyano quinoline 5 (1.05 equiv) in ihal or t-BuOH (11 ni/nmol),
4 is added (1 equiv.). The mxture is allowed to react under refl ux
tenperature under N2 for 6-8 hours. The reaction mxture is
evaporated to 25 dryness and the resul ti-#fy residue is purified by

fl ash-chromat ography (Si 02, AcOEt/ Hexanes m xture) to afford pure 6.
DeaceVl ati on. Conpound 6 is dissolved in /vleOH N113' 7N (8naLl nanol ).

ot ol bt il i,
noni t ori ng) . fﬁ‘é@?ﬁ&‘(ﬁ Pygngoiég%ﬁﬁﬁrlgﬁéﬁ X%?Vﬁ@é’g’thmg%?@g?ﬂi@%g

product used i(comgoandibi} step without further purification. -37-
.ell kyl ati on Reacti on. To a stirred solution of 7 in DWF (5

m./ nunol ), GCs 3 uiv..), is added faql t LGyl a
reagent (2.5 émf’%‘ﬁ%ﬁ%"o?é@o&ﬁq%oﬁ??gi']b'qﬁgéﬁlprggl 7’2&6‘%#3’3‘%'

t enper at ur e o\Bé-hbdethanedliphdenepyrdobhi-loyaeloRddili6i 10W9B @neyatriazacysflo-
Cs2C3B and 2. hend@ikk-Y-carBbnikilti(cahfotndl 2y reagent is added and the
reaction mxture further stirred at roomtenperature until total
conpletion of the reaction (TLC nonitoring). The reaction mxture is
partitioned bé&tehéager8ifhioroe2 lamethgxycRtmethyle 3tdxe-104Y.42.43,84p51 61 Bdctalifdr-
organi c | aper sis1,W-{eldnaifide o[4f3-btet, ol RUBRDEISEbxaddRe-4-
residue is purc‘gn%l e%lb%/?{)f I ash- romat ogr aphy (AcOEt/ n-hexanes) to
afford pure 9. e 15'6% f1 he Boc group. To a cool ed (00
solution of 9 in CI12Cl12 (3nJmol), TEA (2mJmol) is added dropwi se.

The resul ti ng 1Mickloty-66-fifiore@0-iRthalcp- 1 8-Hyl-E1VHA)-8,0,00,81,32,03, 84, 1 9-b&ahyliRc

1-2 hours. A ] | I d : Leaction
m xture until aﬁa@&éﬁe%@ngg%ﬁy@&égcﬂg? %@&%&9@&%@?& ‘E‘fé_?; “th
Cl12C12 (2%). wrle (eusmponpdli4br gani ¢ | ayers are dried over MySO4,
filtered and concentrated to dryness. The resulting free amne is
obtained with | {nV; j e '

further puri fi7%§§)|y%g ﬂ&%)— zfps%)ﬁp??égfe ?g’ﬁ& -g?'gﬁéagéizéﬁ’ggloéggglm%hyd%— a
sol ution of 16%hISedpredivigencimymidalih 3-&J(6:lateld Menenmpiziazackclgisnadecine-4n d
the reacti on warkdnitride fcompdund 1)l at room tenperature up to 2 hours.
The sol veny is evaporated under va.ccuo and the residue is dissolved
in DVF and filtered Through a syntered glass funnel. The DWVF is
renoved and the product used as such in the follow ng reaction. 25



Cyclization reaction. A solution of 11 (0.25 mml, 1 equiv.) and

DI PEA (6 equiv) in DWP (10nL) are added dropwi se to a solution of
HBTU (3 equiv) in DVF (100mJmol of 11). The resulting mxture is
stirred at roomtenperature for I hour. The solvent is 30 evaporated
and the product purified by reverse-phase |1 PLC. By the above
synthetic procedures, the followi ng conpdfnds are obtained: -38-
7-chloro -8-fluor -21 -nethoxy-13-oxo -10, 11, 12, 13, 14, 15,16, 17 - o
ctahydro -5H 1, 19-

(et hanedi yl i dene) pyrido[ 4, 3-b][6, 1, 10, 13] benzoxat ri azacycl ohexadeci ne
-4-carbonitrilBx DU KBindralldescription for the synthesis of compounds of formula 13
520-chl oro-19-fl uoro- 23-rnet boxy-12- oxo-9, 10, 11, 12, 12;

13, 14, 15, 17, 22- decahydr o- Scheme 10

8114, 6- (et hanedl yl d';ﬁ rido[ 4, 3-b]pyrrolo[2, 1-1][6, 1, 1013 benzoxa
tri azacycl o- hexad anbonNﬂmpﬂ@mvconpnuﬂﬂilvz) 2£:;£%hr o NH
7-chl or o- 8- 11uoKo- -Net hoxy- 11 nmet hy1l- 13- oxo- 10, 11, % A, 15, f§°17
-oct ahydrol0

511- 1, 19- (et hanedi yl i dene) pyri do[ 4, 3-b] [ 6, 1, 10, 13Meszoxdt ri azacycl ohe
xadeci ne-4- carbonitrile (compound 1.3) 17- &r f¥uoro

- 20- met hoxy- 13- et hy1- 11- oxo- 8, 9, 1@ 11, 12,13 1 ahydro-4,6-(eth
anedi yl i dene) pyri def(gd- 1] f wmﬁmt Vfoazacyff'l oPent adeci ne- 1-c
arbo-nitrile (corpoung. T ;ﬂm EPrOMHC] o /A

7-chl oro-8-f1 uoro- 12- 15 i)utyl 21" rret hoxy- 13- oxo- 10, 11+ 12, 13, 14, 15, 16,

17-oct ahydro51/-1, 19- g_let hanedi*yl i dene) pyri dc[ 4, 3-b] [ 6, 1, 10 131benzoxa
triazacycl ohexadecine-g- ca bortitrile (corrpoundHl ) 20 -39-

Exanpl e 02- Gerf8fl Tdes rhot on for the synhhé§w 4]
formula 13 Schene 10 POSHWNSCNH _ + H2N I%;IBOO NG, -
AcO CN _TFAIGR,Cl, 2
0°C-r.t. CH,Cla/BtaN/
MeO N MeO N/ DMAP
6 7
Q.0 H QP H
R s\ N
oL, . OO
NO, Sy X MeGH/NH NO; D X
AcO CN HO CN
h FPROH/A =
o e
MeD N MeO N
g 10
°\w°
(X ‘“’\'*NVHK)
NN
Br Br NO2 i X Ce,C0yMeCNIBSC
> Br~0 SN -
CszC0/DMF/r.t. {n-Bu),N}
MeO N"
., 9 "
oN 00 M
N

H
N
T X PhSHICs,CO LI> T X
MeO N® MeO N

13



-40- As used in schene 10 hereinbefore; X represents halo, in
particular chloro, fluor or brono; n represents 0, 1, 2 or 3; m
represents 0, 1, 2 or 3. Amde formation. 5To a stirred solution of 1
(1 equiv.) in CH2C12 (5 naLimuol), diisopropyl carbodiimde (1.05
equiv.) is added. The reaction mxture is stirred for 30 m nutes at
roomtenperature, then the amne 2(1.05-4Quiv.) is added and stirring
continued for another 30 mi nutes. The reaction mxture is then
partitioned between IN citric acid and Cl12C 2. The |l ayers are

ted and
cvapor at ed to A ol i IrMRIERER el @Wms%‘ﬂ%r@%ﬁ%%
step. Reduct i oPfoBp; ReRresqutslpl (%q;gpmrepresemq & la2¢ebfution of 3 (1
equiv.) in MeOH (5n/nunol), Pt/Cis added (10% w w) and the

resul ting mxt‘w;”? j-o?m [lugl'ced under 112 at nosphere (balloon) and
stirred at rodm 15 enperature overnight (14 hours). The mixture is

1|‘| I ter;ad t hy ough amh?ﬁhe@s%ﬂnﬁ%o@ﬁtlldq&vq&dcnmggm{m HBsoffopReS S -
n certain case urifi i on chromat o
required to affo “ﬁ‘“’ﬁ?‘f&fgbtn?qrm Ré%“ﬁf‘g?ﬁh %JH Blsﬁgfr e %3menélée(§,rr%nt
20To a sti rr edrosmderepetitye, than thewnine? (] r)nbﬂddﬁbmﬂ(shﬂglﬁ ce@fmuvdlﬁoru n
IHE;.O_'TEI:L:L Wt““ﬂo%eriﬂhhﬁuﬁﬂgﬂ? réabn@ﬂﬂixﬁlré is e p&rﬁﬂ@ﬂéd%ﬂﬂ%n 0K cRAO4cid

e mxtu 0 _reac r ugder
o for 68 hoPe Ol FhbRfed fo hERlea 4R B oleahicihlel SRSHE MO B
t he resul t ithg adsvapgemtadie pfiordd vith eppuphpudtyie henisd iabigext Sew) 2,

AcORt /11 exanes m xture) to afford pure 6. 25 C eavage of the Boc

group. a, C oI solution of 6 in CLI2C12 (3nL/mml), TFA
(2rnL/ mol ) |s?5cf%3 'grgg%g\n &% e resulting mxture is allowed to

walrmtto VO?mN;_?_rpef[%TaléBIﬁu&ikShE(fl'e{th@ PinfMEOH (FAnlYRitiod), PAC HalHdE Wlwfw
solution o i 5. add 0 a X
pH i s reached. aﬂ‘f‘@ uﬁ‘i’] F‘é"%‘%&‘?‘?@é‘f“@"&%ﬁ%@ ez@% iﬁ
combi ned okgartEwpdrehyme oyernight (4 hews) o Fbe mingSois ﬁlterddtﬂ@,rp elﬁpad of celite
conceﬂtrat ed t@ddbnem‘sedﬂb@nésesmdettﬂﬂcise mmrsugﬁﬂaahned with
enough purity urt her
purification. %%)’?a%(%fﬁgsm mljrgggoc%}d %: 11""%dJ(OC) solution of 7
(1 equiv.), in Cl12C12 (2 mimol), Et3N( .5

Nucleophilic displacement,

20 To a stirred suspension of chlorocyane 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
(8102, AcOBt/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 (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 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 MgSO,, filtered and concentrated to dryness. The
resulting free amine is obtained with enough purity to be used in the next step without
further purification.



equiv.), and DVAP (10% nol) axe added. A solution of

ort ho-ni trobenzosul fonyl chloride (1.1 equiv.) in CEl2C12 (1 nmJmol

of 7) is added ciropwi se. The reaction 5 m xture is stirred at 0C and

allowed to warmto roomtenperature overnight. IN HCL is added unti l

acidic pHis reached, and the | ayers separated. The organic |ayer is

dried over MgSH, filtered and evaporated- The resulting residue is

purified by flash-chronmatography (AcCEtthexanes) to afford pure 9. 10

Deacet yl ati on. Compound 9 is dissolved in MeOH N1137N

(8mLi nnnol ) .. STa thi.s lution, iPrOH (2 rd./m(30 is added and the
S A o

reaction m xt m tenperature for 30-120 m nutes (TLC

moni toring). The Mg} toffed (B°CH WIGERRIIEF Y Lebulsd), A OMEES2 3N Tmides, E?ﬁ ¢5ing
roduct used in . the S w.t hout “futther rification.

g\l kyl ati on Re&‘é"c‘Y‘g ﬁnglﬁmp ég%én@l ¥p ?‘%lﬁds% F@Pﬁ‘@?&&ft{“iﬁ‘q"h oy

mimol), Cs2ag8rde314gguiv.) jn GHLI{ deldminol ¢iitischdiied drbgwisd. | Thelreactiong

reagent (255 %ﬁ&hﬁéi%sﬁnwﬁt (°E36d AIRRvel toWitinGo tdnSibmbérgidretvemRNIN HCI

t enperature over,night |f_neccessary, ddition equi ., of .Cs2
and 2. 5 equi vis Seedpnt ettt RaRed, aod e Bt seapaled duf ot lfi i Ted
reaction m xt ave MgSQas filterathnd evaponted: Fhepresudiingrresidustiy purified by fash-

conpl eti on of A4HhBath j @oggggwﬁgg, blh@&hidRgle-0. The reaction mxture is
partitioned bgtmeengfg{rﬂiwn% an AcC]E?t,b and%?%?e | ayers are separat ed.
The organic layer is dried over MgSOH4, filtered and evaporated. The
resi due i 90puletdegintioy. | ash- chr omat ogr aphy (AcCEti n- hexanes) to
afford pure 11. 25 Cyclizatign reactiao ol uti f 11.(1
equive) Tin NEON ( COPBNGR)s Sl 28 G- (e sl
over a m xt ur @roH (Ced Gotol)5s aijed and)theeabtiommBugrd Mirrddt s temperatureNbiCN

(30m I'. Arunol }g.13d\@iduRR ¢F1.Q thoffitatingY. €He Snitirelid &l fo @YRMUrke UpPON
conpl etion of 3Q.the 51%2ct| f)n LC noni tzf:)qrulft H2Q i s added. The

C
resul ting prefPpr&pa u-‘&?&‘?@é?@ﬁsfﬁe/wf PR %as hed wi t h

1120. The1lproduct is dried under vacuum at 65C. The solid material is
boi l ed in i PrQfdiaridhRedeRbd.d material is filtered and dried. -42-
Desul fonyl ati on” reacti on. A mxture of 12 (1 equiv.), thiophenol
(12 equiv) and. CshGOBired selgticmaf )18 islDIFES {oldfinmbl),GseC00f cq@y.) as added
stirred at rogokedRehabits R Weuiv.). "Bl 184 0ibh Rt X dF8d bt
quenched with ice-i12. 0 %ﬁ %e?%’é{tggeémm‘é&g ] ngggg&%go:%gé. e 5
separat ed or g¥fPetafuss euermight, finsccessary, angddiignal J eyl . B ap & Y -ed.
The produce i ef henlkylatag tagentoweadded plidbereBRNOMBYre i mtinedat radrove
synthetic progafidafes urdid fotdl CohPidAD T ERIBRHAATLE BordBEAL) N §8s redion
mixture is partitioned between brine and AcOEt, and the layers are separated. The
organic layer is dried over MgSQO,, 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 Cs;CO3 (5 equiv.) and (n-Bu)4NI (2 equiv.) in MeCN
(30mi/mmof). The reaction mixture is stirred at 65°C overnight. Upon completion of

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



7- bronmp- 23 - met hoxy-12- oxo- 10, 11, 12, 13, 14, 15, 16, 17,18, 19- decahydro
-5H 1, 21-

(et hanedi yl i dene) pyrido[4,3-1,][6, 1, 10, 13] benzoxatri azacycl oocradeci n
e-4-carbontile (conmpound 1.6)

157-chl or 0- 23- net hoi ry- 11- oxo- 10, 11, 12, 13, 14, 15, 16, 17, 18, 19- decahydr o
-5H 1, 21- -42-

(et hanedi yl i dene) pyri do[ 4, 3-b][6, 1, 10, 14Thenzoxatr|azacyclooctadeC|ne
-4-carhonitrile (conpound 2.1)

7-chl oro-2A-net h 2- 0X0 10, 11,12, 13
44,15, 16, 17, 1 sl’%xéﬁat{oﬁéﬁ‘g’é‘ﬁ’ﬁydro 1,22- 20

(et banedi yl i dene) PY H]Q&[egﬂ%z?i 91‘@ éngglﬂeﬁm‘géa&qﬂnﬁ%a@dﬂj%gp?ﬁem ne

-4-carbonitrile oun

- met hoxy- 12- o @ pLimmoi o 12 is ptirreflpt sopmyteynpegati fonA g SHP repctivp.

(et hgnedi yl iéldﬁ:m):pwqudm{héd%tb}ebﬁ{gﬂ) ;ad@exkdbtod with CAl.Ch/AAA0IY (904 0). The

oct adeci ne; E‘Qﬁﬂ @mgﬁg 4X IE(@[@E ﬁf

descripti on fo B%hicq 515@1& conp u6n4ds 0 or oqgtgd g@ﬁgEo%h%Hs
22- rnethoxy 1Rrled iﬁwfﬁeﬁgmiﬂPig 16, 17, 18- oct ahydr o- 5H 1, 20- ( et haned
iylidene)-

(Compound 2”] 5 NudBRERRREAH A ALANE GORILAIE PRt talte | ©

of chl oroca/ano qui noline 2(1.05 equiv.) in iPr0O11 (11 inL/rtunol), is
added 1 ( equiv.) followed by Et3N (1 equiv). The m xture is heated
to reflux undephy ﬁmeﬁer.@o{oomﬁ lﬁqyrﬁls:{@ﬁﬁﬁ’ﬁ%a‘aﬂyﬂ«}f{wﬁ I's

evaporated to

B ey ot PR e sors Bl Lo oty P

-44- Deacet yl @dinpeundQ@diypound 3 is di ssol ved in MeOH N1-13 7N
(8mL.../mml). To this solution, 5iPrCEl (2 mimol) is added and

(TLC moni ¢r1 et Bt S fodd Tan 2R T8 26 1. B | Plonilbisig T
resul ting pr ogtheredipdidene)pyridnig, 3valiG: 1, Kk fbenraxpisiazacycloqockadecipart- Fﬁfb@étrlleon
Al kyl ation Regéehpamd 2.0)

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

7-chloro-23-metboxy-12-0x0-10,11,12,13,14,15,16,17,18,19-decahydro-5H-1,21-
(ethanediylidene)pyridof4,3-5][6,1,10,13Tbenzoxatriazacyclooctadecine-4-carbonitrile
25 {compound 2.4)

Example O3 — General description for the synthesis of compounds of formula 8
Scheme 11



To a stirred solution of 4 in DVF (5 nL/muol), Cs2C33 (3 equiv.) is
added followed by the allcylating reagent (2.5 equiv.). The reaction
mxture is stirred at roomtenperature overnight The reaction m xture
is partitioned between brine and AcCEt, and the | ayers separated. The
organic layer is dried over My804, filtered and 15 evaporated. The
residue is purified by flash-chronatograghy (AcOEt/n-hexanes) to
afford pure S. C eavage of the Roe group 20To a cooled (0C) solution
of 5in CHC12 (3m./mmol), TFA (2nL/nmol) is added dropw se. The

resulting mxture is allowed to wargnto rWerature and stirred
IS

for 1-2 hours. A saturated sgbutiond oktnNa &dded tote reaction
m xture until basic pH®% s reac The mMe®ure TS acted with
CH2C12 (2x). Qorbitlegsongaing 1&yérs are dri er  NpbAr,

filtered and entrated to T S. The X r t ioRg Freeanmme i s
obtai ned with endi§h purity to gmissed in thel ndxt [step withbut
further purification. Saponification of tHhé&cesterNgroup 30To a
solution of 6 in Me011/1-120 (10:1), Li0111120 (35 equi v) is added and

the reaction m xt@re is stirred at roomterrperaturedﬁg/t% hour s.

The sol vent i sygvaperategd-~under vaccuo and the regie [ i | ved

in DLV1F and filtered t gh aBs ntered glass funnel. Thg, i's
'_sfucjﬁ HBof 1y

N

removed and the produdt used as MBEF e tollowing reactign 35
Cyclization react? 45N esulcg,copmrixture is stirre “Woom
tenperature for 1 <The solvent is evaporated awng oduct
purified by reverse-phase 1TPLC. Exanpl e 04- General d&scrigion
for the synthesis of conpounds of fornula 6 5Schenme 12 17- chl
oro-16-iluoro -20-netboxy-8, 9, %0, 0

11,12, 13, 14, 19- oct ahydr 0- 4, 6 ~dene) pyrido [4,3 o

-b] [6, 1, 12} benzo¥&di azacydopent adecil& - carLQDQ‘ni tril e“E’corrpounag
2.5) 15 Nucl eophidgie di spl At 1Q a-sti++red sol ution ohn

chl orocyano qui noli ne 2(1%05 equi t-13u01- 1/ mmw
mL/mmo/), | is added. The m Xtuyb rmed to 80C under N2

hours. -46- The reaction mixture issevaporated to dryne¥® and ¥he

resulting residue is stirred in MeCN for 1 hour. A solid precipitate
is collected by filtratipm, i N and dried to afford pure
3in 63%yield. 5 Chlorijpatiop reaction

e
HETU 4\ N
DMF/DIPEA om
-
MeQ N
C

CN
8
24H24N4 0y

Compound 2.3 piol. Wi 452,47

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

Nucleaphilic displacement

10 To a stirred suspension of chlorocyano quinoline 2 (1.05 equiv.) in iPrOH (11
mL./mmol), is added 1 (1 equiv.) followed by EtaN (1 equiv). The mixture ig heated to
reflux under N atmosphere for 6 hours. The reaction mixture is evaporated to dryness
and the resulting residue purified by flash-chromatography (Si0;, AcOEt/Hexanes
mixture) to afford pure 3.
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Met hyl sul fonyl chloride (9.4 roL) is added to a solution of 3 (12.50
mml) in 50 nL of NM? at room tenperature. The reaction m xture is
then stirred at 90C for 1 hour. The reaction m xture is then poured
out into 300 nL of H20, the aqueous |ayer 10 extracted w th AcCEt
(3x100 inL). The conbined organic |ayers are washed with H20 (2x100
inL), and finally the organic layer is dpied, filtered and
concentrated under reduced pressure. The resulting residue is
purified by col um charmatography affording pure 4 in 90%yvyield. 15
Cyclization reaction Conpound 4(5.0 mmol ) and K2CO3 (5 equi v)
are stirred in 83 inL of DMA/020(1:1) at 150C in a we-heated seal ed
reactor for 3f.¥kAHukies- The reaction mxture is concentrated under
reduced pressure and the residue purified by reverse- 20 phase 1TPLC

to afford 5. Renoy3g| I, [ f . (y) in
MeOH ( 5nmmmol ) H@Eﬁ%%%%ﬁ%&%#v%%ﬁ%@?gs ﬁﬁ’%@%"é’t ure
i s pl aced und&rOH {Pmbimmel) iradded ad fegeisiionrixtuse stired gt mpmyterapgrature for

t ﬁnper at gr e]c 0B0RT20I riftited (PL.ChAbHiYing) Te Mixtirt iseohcniratd ierdeﬁ:gisfm_o tgh a
short pad o : esidue is
purified by r%%@g&r%g%%%&e{% %e%& %?q%&ﬂ%ﬁ&&%&%@ﬂ_&ﬂoﬂ. Exanpl e 05-
Ceneral description for the synthesis of conpounds of formula 10
30Schenme 13 Alkylation Reaction.

7-chl oro-8;fl ul(?; 0- gl-eg%toﬁoxy- 11-net hy1-10, 11, 12, 13, 14, 15, 16, 17- ocr ahy
dro-5H 1, 19- . . . L.

(et hanedi yl i dene) gy@istiBpdisobitign pb4 in OMF K m-Gaeael). £54QeP satR-hseddsde- 4- ¢
2;83\?; t glng (Zdblmmvtﬁeé:}ylﬁiﬁé?ihmﬁﬁﬂmyimmﬂx&ﬂihmﬁtm (1
added (1.5 equi &?‘me% t‘@tm Xt urcg _s§| rr_eglagrtl room§ el;l%tt ure Pg?’ 90

and t i e

m nutes. To t¥46 thedaysrs seprjatad-x Ehsraaeamicapyer @des%o‘tewﬁs@eﬁwﬁ apd added
i n three por tevagmatéd riEhepedidue dpypified bpfssh-chanetopiaphy @elifthigxabexter e
stirred for aggiijioal 2 hours at nomtenperature. The reaction

m xture is poured 1nto a saturated solution of Na2CO3 and 15
extracted wwth CH2Cl2 (3x). The conbi ned organic |ayers are washed
with brine, diemdgoafche BiyIPdyp filtered and concentrated. The crude
product is purified by flash chromat ography (Si 02, AcOEt/Hexanes

m xture) to affor ur o 48-. Reduct | e N r . 5

equi v. Zszoa 0.5 M%g(%lcﬁ‘ﬁF‘gW Cso @Pf}"]ﬁ%%?&%ﬁgﬁr&w&gﬂwm

sol uti on of taddedriropwisel Thevesuliing nBxtart ivajloived o warmtto Fapantempaeraturecand

Vi gorously. TherfRl it A Bl solBoR LA, Al @ B bz

Vi u . K L | . .

T Bour ana « R BBIOES Posthegl S s inertea i T @RF ARG RonbiBed [
pad and the owgpaivileyarsare dieslqysr Mgy, fiferedandpongentyy®iie dayngssevidpor at ed

under r edisCedesitRipTiee BminkREoRdihdd With dhohgh fakttyab BE Gsedl irddh nbsa kle Mitiond
IS pure enouqri&tﬁegp&eﬁc%ﬁglg in the next step without further

purification.

Saponification of the ester group

30 To a solution of 6 in MeOH/H,0 (10:1), LICHT;0 (5 equiv) is added and the
reaction mixture is stirred at room temsperature up to 2 hours, The solvent is evaporated
under vaccyo and the residue is dissolved in DMF and filtered through a syntered glass
funnel. The DMF is removed and the product used ag 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/mmol of 7). The



10 Nucl eophilic displ acenent To a stirred suspension of

chl orocyano qui noline 5(1.05 equiv.) in PrO11 (11 ni/nrnol), 4 is
added (1 equiv.). The mxture is allowed to react under reflux 15
tenperature under N2 for 6-8 hours. The reaction mxture is
evaporated to dryness and the resulting residue purified by

fl ash- chromat ogr aphy (8102, AcOEt/Hexati4s m xture) to afford pure 6.
Deacnyl ati on Conmpound 6 is dissolved in MeOH N1-13714
(8mL/nmol ). To this solution 11' 1011 (2 zuL/mmol) is added and the

. : 5 c
eac o0 1 g ST ) S BB
product used W@hﬂoﬁ@@tmu%ﬁ@diywwaﬂﬁmr purification.

Al kyl ati on Reaction To a stirred solution of? in DVF (5
m./ mmol ), Cs2003 (3 equiv.) is added followed by the allrylating

reagent (2.5 %ﬂéﬁ#e 94 T%efaf%&ﬁﬁﬁgn% [e%ﬁgﬁmésfs &B&xﬁﬁo%ﬂg@ff &0
tenperature over €SIS 10 a solutron of 8 (I
equi v.) insanh. 0112012 (100 ni/ ol ) gcieibhs’ s Catal yst 35 second
generation is added (20% nol). The resulting mixture is refluxed with

stirring under N2 atnosphere for 4 hours? After that time, additional
catal yst (20% awl,) is added and m‘@’ IS st }Qg/i\g;\ F
t

addi tional 2 hQu zthhtl dgonis essentlally
conpl ete. The snt IS rem)\Pé‘d ia\ﬁﬁder__.r_educed. pressure and tHNe cl

resulting -46r te, material is p&BiCHME 1BY f| ash- chi By
(AcCEt / hexanes) tq yield pure product 9Gydrogenation of oubl e
bond 5 To a solution of 9 (1 equiv.) in MeO11l (5Mf%mol )N Pt/C

is added (10% ww) and the resulting mxture is placed under £12
at nosphere (balloon) and stirred at roomtenperature overnight (14
hours). The m xture is filteredgghrough a short pad of celggt e and

concentrated to drynesaNMﬁfg@z§ purified by [e:a\mém
EPIC to afford re 10. A. Pre iLon he i ntlermedi a
Exanpl e Al a.)'il_%?fggﬁratl r‘bof peg&aﬁolw@iﬂw "} on cl
5-1[(4- brono- ZWBw"Opheny% nc* (PwieOnedi at @ =

150°C MeO N/

PYC/MEOH, r.t, MO 8

CoaHosCIFN4O
Compound 2.8 Mol Wi 454,92

b

10
17-cbloro-16-flvoro-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 chlerocyano 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 § hours.
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15 A solutlon of 4 bronD 2 nltro- benzal dehyde, (0.013 nol),
5-am no- 1-pentanol (0.013 nol) and titanium tetralds (2-propanol ate)
(0.014 nol) in ethanol (15 m) was stirred at roomtenperature for 1
hour, then the reaction m xture was heated to 50C and stirred for 30
mn. The m xture was cooled to roomtenperature and sodi um
hydroborate (0.013 nol) was added portiopw se. The reaction mxture
was stirred overnight.and 20 then poured out into ice water (50 m).
The resulting m xture was stiffed for 20 min., the forned precipitate
was filtered off (giving Filtrate (1)), washed with water and stirred
in DCM (to di sBelreastiotwoixpure tieveposate to drymessendthe resiitingwesiies ¥ stirsadin ) |
The, i XCure. R a1k, 30 dotid|@0ia if it vy AREG atled MISUI ARG
ry Filtrate (1) was

filtered, fina] Hﬁg vapor at ed
evapor at ed unt "“é‘{ “1\%3 §%§d and t he aqueous 25 concentrate
was extracted 2 tinmes with DCM The organic | ayer was separat ed,

dried (MyS@) Cfflbﬁ&a%b@f%a@ﬁd‘n and the sol vent was evaporated dry,
yielding 3.8g (93 internediate 1. b) Preparation of carbamc

d, 4-b 2- |
T hy[g["ﬁw Q’é?ﬂé@ﬂiﬁ lega@gégdd&g i 9\‘39@?&%%”#1250"""”‘”“
i ntermediate ¥ Oy TRRRDENRtRAS( "?Pﬁﬁ tiog grixtue; iy thawystisred pt YR for 1
t enper at ure angua 'E:@hmm:dism@ammmdmd 30ink. (of 1O sthemfubys ddyiay | )

t 0. 0Q32
mxtur e ey o iided ﬁ%‘%ﬁaﬂ Apt) %2%5%?%&“%’“ i *ﬂﬁﬁ?“f‘ﬁ{‘%
with water. TH&IEPgH;qadnpldy ﬂ‘ﬂ/ﬁg"%’é P‘a!? PgeseRiaied yadeto e
of f and the sobdmedpmw%@msﬂmddmm mnﬁedbgugolumhehamdmmsﬂ

-50- c) Pr epara%f %g,} @% aci d,
[ 5- (acetyl oxy) pentyl’|[(4-Dbro n| trophenyl ) met hyl 3-,
1, 1-di net hyl et hyl ester (intermediate 3) A solution of internedi ate 2

(0. 0032 noi5) dhdlizavien deerion( 0. 032 nol ) in acetic acid anhydride (15
m) was stirred at roomtenperature for 16 hours, then the sol vent
was 5 evaporated ulg@pound@dUs dnpsIPERIK €08 (Blegiv) areafinédingd mli 6f

tol uene. The r . .
Vielding 1 47eanog i S8t ﬁﬁﬂg%é’ﬁ%téd’e*eﬂﬁ%@*?ag?a %%"3?52%? OB ¢
acid, [5- (acet‘?‘F‘HWi ﬁ‘@ﬁ?‘iﬁa}e{d(‘-‘?d“éﬁ? 6@-15?58#6%?1’5‘?1 uel??é’tﬁ% )Ife"efse'

1, 1- di ret gl etphyte PRI affbrdiSer nedi ate 4) A m xture of internediate 3
(00033 nol) in MI (50 mM) was hydrogenated with Pt/C 10 5% (0. 5g) as
a catalyst in the ence of thiophene solution (0.5m) After uptake-
of IL (3 equnfaef"""’?ﬁgt ABY%P was flltered off and the filtrate was
evaporated, yielding internediate nple A2 a) Preparation of

benzoic acid, 2- anT%@Sdu#@th(S)(}ﬁf-EWQ HMP@HI@WGXWL Gristadged (@8%ar/w)
(i ntermedizat e abg thé Pestitifld 1L } Iaced under H; atmosphere (balloon) and stirred at room

e R R TR BRI,
hydr ogenat ed #W4¢ PP gap dyness Eh%fail@]eyﬁuqﬁqdbﬁ@vw@g@q@ LE 19

in DIPE (4 nilpre6After uptake of hydrogen (3 equivalents), the
catalyst was filtered off and the filtrate was evaporated. The

resi due was t'E&&hﬂ@dﬁiid}en@fdfgesﬁﬁlg%ﬂtﬂe@ijﬁesﬁééﬁc&ﬁﬁg&nﬁé ool 8¢t hen
the resul tingprecipitate was filtered off and dried in a vacuum

oven, yielding 45.99 (96 % of i nter m8dieated35.

p.




b) Preparation of 3-quinolinecarbonitrile,

4- hydr oxy- 7- met boxy- 6- (phenyl met hoxy)- (internmediate 6) A m xture of
internmediate 5 (0.029 nol) and 1, 1-di net hoxytri nmet hyl am ne, (0.058
nol) in DMF (30 mM) was stirred and refluxed for 2,5 hours, then the
sol vent was 25 evaporated and co-evaporated with toluene (2 x),
giving Residue (1). A solution of n- Bul#J- 2.5 Min hexane (0.058
nol) in TIN (40 mM) was stirred and cooled to -75 C and acetonitrile
(0.058 nol) was added dropwise in 30 mn. After 15 mn. a solution of
Residue (1) in TBF (409m ) was added dropw se and_t he the reaction
was quenched -5F~emhracetic acid (0. 888@wm) ) af “~~tfen the

m xture was allo [eath rljom t enperatur € ang, b’l uted with
water (50 m). THe orgﬁ?ﬁ c solvent (THF) was evaporate and the
aqueous concentrate Was diluted with 2-propangl (10 m). This mixture
was stirred for 1 hour and then the restd i r@cipitate wa
filtered and air- 5 dried, yielding 4.4g m;egme e he
filtrate was evap¥két ed gz@gé‘n’% r ¥ die Mas” treat ywat er
and DCM Nf eOH (90/10). T, lting M XUEGRAWAS asdd LL{ed fen 15

m nutes and the obtai ned sol i ds“were col I ected and driji ed,

yi el ding 1.8g of internedi at e46 Overall Yield: ﬁlsg 8° 46% C)
Preparation of 3-quinolinecarbonitrile, 4,6-dihydroxy-7-methoxy-
(internmediate 7) A mixture of intermediate 6(0.016 nol) in
triethylarnine (3 m) and JHE, was @ drogenated with Pdi /@i@ a
catal yst. After uptake of Hz (] val ent e catal yst

filtered off a.n&ﬁ'.%ﬂéﬂlltrate a‘pora‘?‘}\}h\ 8g o'rlN
internediate 7 QEIQ@@I as 49 next c@mfbuaﬂ step) m
Preparation of 3-qui n0|ln@£ dtrile, N
6- (acetyl ccry)4 hydr oxy-/-met hoxy(i nternedi ate 8) A mxture (o]
intermediate 7 (0.011 nol) and pyrldl ne (0.016 mpl) __in acetic
anhydride (30 m) was heated for 1 hour. on an oif bath at 95C ,;h
the reaction nmixture was al f Sch room t énp@r tuﬁ‘vva‘
stirred overnight. gfhe sol ﬁ yapopat ed| andy t henmt'ie”Tas| due
was treated W|t 30 m z \th:ﬁ m xtore—nas storredAf ot 2
hours. The resulti nﬁ pr eci p|t - s col | ected and dri vi el df n
2.58g (90.8 % of intermedMer©8 N"e) Preparatiop &° ng NG
3-qui nol i necarboni trile, ® Gompound 2.6 Ma. W 466,95
6- (acet yl oxy) - 4-chl oro- 7- net hoxy(i nternedi ate 9) }
internediate 8 (0.01 nol) and DMF (3 drops) in thionylchloride (25

b evapor at ol Sipbueroalemenete Foneby T d2dhen 56t PRl SR 1Gas
stirred fof 1(¢oumediylidese)ppsdol4,8-46dB]bezonmliazadyclohenadatingt4-caghvaitrile
air-dried. Theo@amtes) 2. 79) was dissolved in DCM and washed with

NaHCO3 sol ution. "The organic | ayer was separated, dried (M804,

filtered off and the sol vent was evaporated, Yyi eI ding 2.5g of
i nt er medi at e Reductive Amination

1%
-}

k=4

j\ >4

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

15 extracted with CHzCl; (3%). The combined orgatic layers are washed with brine, dried
over MgS0y, filtered and concentrated, The crude product is purified by flash
chromatography (S8i0;, AcOEt/Hexanes mixture) to afford pure 3.



-52- f) Preparation of carbamc acid,

[[2-0- (acetyl oxy) - 3- cyano- 7- met hoxy- 4-

qui nol i nyl i am no] - 4- br onophenyl | net hyl | [ 5- (acet yl oxy) pentyll-,

1, 1-dimethyl ethyl ester (internmediate 10) A mixture of internediate 9
(0.0018 nol) and internediate 4(0.0018 viol) in 2- propanol (20 m)
was heated overnight on an oil bath at 6&%, then the solvent was
evaporated. The residue was purified by colum chromat ography over
silica gel -(eluent: DCM MeOH 99.7/0.3). One fraction was coll ected
and the colu ain with DCM Me011/ TRF (90/5/5).

Anot her frac%ﬁg‘%ﬁ };’%fgl @g"f’and purified further by colum
chromat ography over silica (el uent. DCM Me0O11 gradi ent) The
product fractions Hheqsv- (%ﬁlog elutienPtNFLCLBHOrare 3dded oAbV aptugpn of
yi el ding 0. 61dhe(xfito Gerbiptiad3 (iIrdgaiviyiciohiose a‘t@oom’@)npa'éﬁmrlﬁinlmedﬁf(S equiv.)

carbam c agid
qui nol i nyl )am n%lé?'uen r?e%ﬁ%a/ﬁv?éﬂﬁogﬁoxypent e”{? me%yl et hyl
ester (inter né%’i'P&’c’a@“i oF 111@“%\ WP%F@P&W% T@Wﬁé‘ﬂ?‘@é"&]@e
(0. 000896 vi ob}dmm@&gmé B@errsiepamas digdamveeMg 0] dndavalraséd vhder@éduced

%O;flﬁﬂauwagagg rred overm %{Rk:%md Ogﬂﬁuﬁﬁveyﬁﬁﬁg%mggﬁu%ﬁ%%iu%ﬁinthe

neutral i sed wieH Sigp aftheu TEMEHREYH. 7. The sol vent was evapor at ed.
The residue was diluted with DCM and washed with water. The organic

| ayer was sepgg, 804), filtered off and 15 the sol vent
was evapor at e, @d'cfl ngpg&?g%‘g(m 1 9% of internediate 11, mel ting

g(rjlep);r (1-13-|40:r31 3?6 2 ’E) asEﬁn' p%rrns%nl oFen! g;oc;arlllg q%i?zo L?H%)S equ elPl%;H (ﬁ)

4, 6- et hanedi y ri.demeby4 isaded (3 caiy-b, Thomixtzers alierddo reastomdpeaioadeci ne-

éll-i;‘:( Ell) C?Bbol@;ﬂ pefutid€ ihler N, for 6-8 hours. The reaction mixture is evaporated to dryness and
rono- | -cy

1, 1- di met hyl e?‘ﬁgf*%le"s}?? ?"%“n‘%@%“?ﬁ ﬁ%%%x‘%@%’ﬁ%a’ TR} dom Herames mosory)

(0 000649 nol fo &fed PE. (0. 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 ) 3 ﬂl%;lar Joput yl phosphi ne (0.00094 nol) were added. After
16 hours, sphe solvent was partially evaporated and the resulting

concentrate was filtered,an 5 . eya he residue
was di ssol ved in 'I¢W§n ad 4‘Bs=ﬂf’f‘% é‘%’f&ﬂiw Ing %‘dﬁ?l{?ﬁ‘fﬂents)
was added, follildiRdd r@ynmol)bmcldp@m@bmm@opmmlsm@mm teifhaature for
Iresul fj' n% i xm;uumo:tqt&ﬁﬁateal{ercf:bﬁﬂlctr?ﬁ,ht eplﬁrﬁeﬁ:dqbaéﬂeﬂua&lal |19 he md fh
iquid chroma uc ra sawere..collected an e
sol vent was e%/eg'%%‘?gzlﬁ%%“%‘}?"gﬁ%ﬁ‘ﬁ&eﬁ %5!?@5 ‘83%”1653 (#%&’rpound 1. 5 Db)
Preparati @h of 4,6- ethanediylidenepyrido[4,3

-b] [ 6, 1, 12TheAkpixAsh Rawtiy| opent adeci ne- 1 -carbonitrile,
17-brono-8, 9, 10, 11, 12, 13, 14, 19- octahydro 20- nethoxy-

monohydr ochl or i de TOFRRU B Rn cﬁ*'ﬁﬁ’bﬂ&? e\@g
mol )in MeOH ( Iﬂi V\%gfkgﬁtedw V\E‘B Ol and
the reaction W gréﬂgeB FF@ % ‘mT‘ ﬁbm"m
preci pi t af® mramperewwedgland dried an a vacuum oven, Yyi eI ding 0.0197
g of conpound 2, isolated as a nonohydroclaloric acid salt. 10 C

Phar macol ogi c nple C.1 : in vitro inhibition of EGFR
The in vitro ?gnﬁﬁ%%gpd‘gs%gx R was assessed using either the Flash

Eiis It gst ech noI ogy g{o a's0 Eﬁ{ fléqugrr @%!@;ht 8H é]e&%‘ %L?%oﬁsmﬂgbssgsr (IJzP gst by
35 second generatlon is added (20% mol). The resulting mixture is refluxed with stirring
under Ny 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 fime the reaction is
essentially complete. The solvent is removed vnder reduced pressure and the resulting




15 351; p.95-105. The Flash Plate technology is generally described
by BA. Brown et al in H gh Throughput Screening (1997), p.317-328.
Editor(s): Devlin, John P. Publisher: Dekker, New York, N Y. In the
Fl ash Pl ate EGER ki nase reaction assay, a kinase substrate consisting
of 20 biotinylated poly(L-glutam c acid-L-tyrosine) (poly(GrI)biotin),
is incubated with the aforenentioned proygin in the presence of (33P)
radi ol abel ed ATP. (33P) phosporylation of the substrate is
subsequent |y measured as |ight energy emtted using a
streptavidincoated Fl ash Plate (PerldnEl ner Life Sciences)

trappi ng and EReeEmatsriakis purBedhynlashrghromatopraply (&Dﬁ%ﬁg@e@htom%ﬂpm
radi ol abel ed swékti®wte. 25 Detail ed description The EG-R ki nase
reaction is performed at 30C for 60 minutes in a 96-well mcroliter
Fl ashPl ate (PerkinEl nmer Life Sciences). For each of the tested
conpounds 3 f iFdrosgention of hedahde bord0- AM t o 1. 10- 1M has been

per f ornmed. IRESSA(r) and Tarcevarm (erlotinib) 30 were used as

ref erence conpound¥e a‘ﬁblahd:ﬂﬁm eqma!theOHanidmmn@an ixsad8et (0% vi¥Av)

Trisl 1 Cl pH 8.384 thbQe
1M DTT, - 54- ﬂﬁqﬁ% e Mikhe ig B AT3%1\P( %EW%J gzu(% a3 dSh
pol y( GT) bi ot i eREH ‘B‘S? hpyry n%%%‘?’ﬁn‘ Wﬁh@’aeﬂ‘lfﬁ"’i‘@
st opped by aspid stncenjrateddo devaessi The msiditelis purified byveevbriserghdsb BPC ad effaig

Wi th 200 gb waah/sgt op buffer (PBS +100 nmM EDTA). After the final wash
step 200 pl 5 of wash/stop buffer was added to each well and the
anount ofphosphoryl at ed (Sp) PoI y(GT) biotin determ ned by counting
(30 sec/ wel |) A.Hrepamtion ¢ imfeprhertimessci ntil | ati on counter. In the

gl ass-fi ber fu;jxgﬁélehqchnol ogy EGFR ki nase reaction assay, a |l cinase
substrate 10 consisting of poly(L-glutank acid-L-tyrosine)

(poly(G 1)), axPrepmeatiovnbtthpentodol,iSHg(4cirane amittdphngmpthgl]ahino)- (inﬁemdxate 1
presence of cp, rarliol abel ed ATP. (33P) Phosporyl ati on of the

substrate Ls sub sur actl vity bound on a
gl assfi ber !sf i %t f“%g f%% % g 6‘?“?&% %(W%&Q@Wﬂéh@tqlén
i's perforned gwe)asdtifapium Gtrakis (2- mpamlaae) QB0 Mehdl) inzihanal (13 mi)piaabtirredranr
each of the t ﬁﬁiﬂ@ SFRAHIES hdur! Mbd e RBEHINGRIRARSRas hed Y ﬁhGC]aaci-Qme'&am
has been perf gﬁ I.]I_.Eﬁ and Tarcevalm ot i ni ) were
ref erence congou - émESA%" ‘fmsrcg% fod'ﬂ"r{}gq“ﬂ’i‘?@
Tri sHC1 pH 7. §-013 mpgl) w o@meon mmwmm ovelﬁight;pyﬂm
PE/620|0|00 2? ?ﬂ@)f btﬁbcam ligtd i bfAter 240 i) afﬂe@%gﬁlungnﬂs\ntﬂe Glas éﬁ%@m ﬁ)?mt M.,
ng/ wel | poly e [N reaction is
st opped by ad@ B?e g;];t% %ﬁ‘g%&g@w g P éﬁf‘fﬁsp% tﬁﬁ ande i he
reaction m xt S}F@ DCiEfjo disenivadtte pradust andp frenaaverigtirom the [Ti-salt). (Tha inixtude
and washed 3 {wasrisered and then the filtrate was dried (MgSOx) and filtered, finally the solvent was
evaporated dry. Filirate () was evaporated until ethanol was removed and the aqueous
25  concenirafe 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-nitrophenyl)methyl](5-hydroxypentyl)-,
1,1-dimethylethy] 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 dicarbonic acid, bis(],1-dimethylethyl) ester (0.0032
mol) in DCM (5 ml) was added dropwise. The reaction mixture was stirred for 1 hour
at room tetperature and washed 2 times with water. The organic layer was separated,
dried (Mg304), filtered off and the solvent was evaporated dry, yielding intermediate 2.



for 5 mn. in 75 nM phosphoric acid and 1 tinme for 5 min in methanol

prior to drying 25 and quantification on the Typhoon (Amersham using
a LE phosphorage storage screen. Exanple C 2: Serum

starved proliferation assay on the ovarian carci noma SKOV3 cells The

ovarian carcinoma cell line (SKOV3) was used in an epidermal growth
factor 30 stimulated cell proliferation gssay, to assess the
I nhibitory effect of the conpounds on E in whole cells. In a first

step the SKOV3 cells were incubated for 24 hours in the presence of
10% FCS serum 1In the second step the cells were incubated with the
conmpounds to be tested in a serumfree condition (37 C and 5% (v/v)

CQ2) and subs . .yl at ed. f 12, 35 h w th EGF at fi nal
concentratio ng)%%)‘% ﬁ# Jﬁagi}%ﬁcl'?‘ucéd‘ éﬁa@ité’loﬁgp?‘ﬁﬂi@'&ﬁ%ﬁﬁ&gﬁ%i‘e% o,
stimul ati on whd-dimsihylethyl estenintennediated) st andard MIT cel | viability
assay. -55- The follow ng table provides the pl C50 val ues of the

d i he . Lan, qbtai i ng the above
ment | oned ?Sﬁ%éséiugggég%@%m{)ﬁ o Dyt BE5moD Sasksend i sel d
SKOV3 cel | ( Co#hydrid Hvagstingd @ réand terfpedturcConpiisiuts, then ereaolvbmsyad he
fol I owi ng 4 or evsherie RdeR FRIIBId protsiiy RiFR-evRRRLERG R ok fd. TROTRAGE fhP NS

suitable TOr y4 a3 such in the next reaction step, ylelding 1.47g (100 %) of intermediate 3.

d) Preparation of carbamic acid, [$-(acetyloxy)pentyl][(2-amino ~4-bromo-phenyl)-
methyl}-, 1,1-dimethylethy! ester (intermediate 4)

A mixture of intermediate 3 (0.0033 mol) in THF (50 mi) was hydrogenated with Pt/C

10 5% (0.5g) as a catalyst in the presence of thiophene solution (0.5ml) After uptake of
Hz (3 equiv.), the catalyst was filtered off and the filtrate was evaporated, yielding
intermediate 4,

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 5g)
as a catalyst in the presence of thiophene in DIPE (4 ml). After uptake of hydtogen (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, yiclding 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 wag

25  evaporated and co-evaporated with toluene (2 x), giving Residue (I). A solution of n-
BuL4i, 2.5 M in hexane (0.058 mol) in THF (40 m) 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 (T) in THF (40 ml) was added dropwise and the the reaction was quenched




system c adm nistration to ani mal and human subjects in accordance

with the present invention. "Active ingredient” (Al.) as used

t hroughout these exanples relates to a conpound of 10fornula (I) or a

pharmaceutically acceptable addition salt thereof. Exanple D.1

filmcoated tablets Preparation of tablet core A m xture of Al (100

g), lactose (570 g) and starch (200 g) wag.m xed well and thereafter

humdified with a solution of sodi um dodecyl sulfate (5 g) and

pol yvi nyl - 15pprolidone (10 g) in about 200 m of water. The wet

powder m xture qgs sieved, dried and sieved again. Then there was

added ni crocry¥ P?qﬁﬁéclééfmﬁre@bat(—fédcnglhth@lmﬁ waeallowsd torsegbiratsh e

0i | (1518) OoghEmphmhmemﬂsvamdﬁﬁéd\Whlwa&ﬁGBOQﬂm&ﬁ id sofvent{(BRF Y a%d

gi ving . act| I ent
-2 ?#ﬁ‘eﬁm F Bl “piRpHHo ngﬁﬁt

Coating 20To a solution, o
ethanol (75 ni <R &agstfed f%ddwf&ﬂ%fém}ﬁ?@ﬂﬂ@#gm‘@qwt&tmslﬂiﬂwﬂeniﬁr-g)

in OH2C12 (ﬂ50dmaﬂ)pemhgm4gtwimemwaddmdﬁ&ﬂez%(e adﬁtﬂfﬂ:entheremdue

1, 2, 3- propanet
and di gsoned &Mcfa‘eﬁ or aetaEane bgn OHJ.’%%P e ?Wﬁ%‘gfm
added to the f WE’r“teé the, abfaiperbsoli ﬁécdlﬁd@@aﬂib@h@l‘sﬁdumldwé&g@énoate

(2.5 g), pol yvinteyhediste 6.dbverki Eield56.0y (WARLR0ncent rat ed 25col or
suspension (30 m) and the whole was honmpgenated. The tablet cores
were coated with the thus obtained m xture in a coating apparatus. -
56 - Clains 1.cAPrpapiennt Suitoligecatbenitde,M0-dihjdroxzT-mthoxy- (intermediate 7)

10

w

A mixture of intermediate 6 (6.016 mol) in triethylamine (3 ml) and THF was
bydrogenated with Pd/C (1.0 g) as a catalyst. After uptake of Hj (I equivalent), the
catalyst was filtered off and the filirate was evaporated, yielding 2.8g of infermediate 7
(used as such in the next reaction step).

15
d) Preparation of 3-quinolinecarbonitrile, 6-(acetyloxy)-4-hydsoxy-7-methoxy-
(intermediate 8)

A mixture of intermediate 7 (0.011 mol) and pyridine (0.016 mol) in acetic anhydride
(30 mY) 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 2.58¢
(90.8 %) of intermediate 8.

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

A mixture of intermediate 8 (0.01 mo]) and DMF (3 drops) in thionylchloride (25 m})
25  was heated for 2 houss on an oil bath at 80°C, then the solvent was evaporated. The
residue was treated with DIPE and the mixfure was stitred for 1 hour. The resulting
solids were filtered off and air-dried. The residue (2.7g) was dissolved in DCM and
washed with NaHCO; solution, The organic layer was separated, dried (MgSO,),

filtered off and the solvent was evaporated, yielding 2.5g of intermediate 9.
30




aNLZ4* ..2x2w. 3 2" \l 51 6'R2 CN 2 the Noxide forns, the
pharmaceutically acceptable addition salts and the stereochem cally

I soneric forns thereof, wherein Z represents 0, NH or S; Y represents
-C3_9al kyl -, -C3_9al kenyl -, -C1,9alkyl-oxy-Cl, 6al kyl-,
-Cl" 3al kyl -NR12- C1, 9alkyl-, -Cl1, 6al kyl NR13-00- C1, 3al kyl -,

- C1, 6al kyl - 00- NR14- C1_5al kyl -, -GCi _sal kylss.CO- NH-, -C1, 6al kyl - NH 00-,

- CO NHC1_6al kyl -, -NH CO Cl 6a1ky1- -CO C1, 7al kyl -, -C1, 7al kyl - 00-,
Cl1, 6alkyl- CO C1, 6a| kyl, -Ci, 2al kyI NH- COCH2R15- NH-; X1 represents a

, NR10,

direct bond, O Cl 2% m)é C[g Cl, 2a] kyl -

~“NRL6- C1- 261k AP fepﬁﬁa@ §arbamje ppl 0&52 (acstyloxy)- 3 oy Eplbot4-Cl 2| kyl ;
X2 represents @nﬁlmﬁlalnmujnubroﬁppheﬁylﬁﬁetﬂﬂ][i chetylo@pentﬂp 1,0 didrethyilethyl
NRii_ci ,2al k‘J1 amld?lRl? 00-, NR17-00- , 2al kyl ,

Het 20- Cl 2ar kY C1, 2al kyI, R1 repr esents hydr ogen,
cyano, hal o, hydroxy, fornyl, Cl_6al koxy-, Cl.6al kyl-, Cl.6al koxy-
substi tuted WA mixtakof inkirhedikty 0 (80018 el drddnietnicdiate{OD01 V06D & 2-

possi bl e tWo Qo REIR26 M hdstHUAR GreRtBlte 64 Bfloil 521466, 3oh 2 solBhtSras
evaporated, The residue was putified by column chromatography over silica gel
(eluent: DCM/MeOH 99.7/0.3). One fraction was collected and the coluron was eluted
5  again with DCM/MeOH/THF (90/5/5). Another fraction was collected and purified
further by column chromatography over silica gel (eluent: DCM/MeOH gradient). The
product fractions were collected and the solvent was evaporated, yielding 0.61g (50.6
%) of intermediate 10.

g) Preparation of carbamic acid, [[4-bromo-2-[(3-cyano-6-hydroxy-7-methoxy-4-
_quinolinyDamino]phenyljmethyl}(5-bydroxypentyl)-, 1,1-ditnethylethyl ester
(intermediate 11)

16 A stirring solution of intermediate 10 (0.000896 mol} in MeOQH. (20 ml) was treated
with a solution of potassium carbonate (0.0018 mol) in water (5 ml). 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 MgS0y), filtered off and

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

B, Preparation of the compounds
Example B1
a) Preparation of 4,6-ethanediylidenepyridof4,3-][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 tributylphosphite (0.00094 mol) and then extra
ADDF (0.00094 mol) and tributylphosphine (0.00094 mol) wete 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



R2 represents hydrogen, cyano, hal o, hydroxy, hydroxycarbonyl -,

Het 16- car bonyl -, C _ol kyl oxycar bonyl -, C3_4al kyl car bonyl -, a

m nocar bonyl -, nono-or di (G _ol kyl)am nocar bonyl -, Hell, fornyl,

C1, 4al kyl -, C2, 6al kynyl -, C3, 6cycl oal kyl -, C3. 6cycl oal kyl oxy-,

Cl. 6al koxy-, Ars,” Arl-oxy-, dihydroxyborane , Cl_6al koxy- substituted
with - 57 - halo, Crmal kyl substituted w$h one or where possible two
or nore substituents selected from hal o, hydroxy or NRARS,

Cl_4al kyl car bonyl - wherein said Cral kyl is optionally substituted

wi th one or wh i . [ e '
Pydroxy or | Cafpafiay vas fidei ooy EATIobRTE SoiFuBhh i egling
Ar 4- aldal kyl oxipiktureiwas putifiad hyroversedphage, ce graphy. The
substituted wi pldidefiddions wei colgutedaed it sblverd ey bensyra ¢y 069554 t h
one or where p&gqjo & IMBoQLq for e substituents selected from

C'al kyl oxy-, hydroxy, hafo, Hét2-, -NR6R7, -carbonyl- NRR or

Het 3-carbonyl-; R4 and R5 are each i ndependently selected from

hydr ogen or G ‘. 7/ ar.e.each .i |y sel.ected from
hydr ogen, Cmalll?égiJ Ir%%%ﬁte]?’? Of:?ﬂ%ﬁeo%saﬁ‘@%@m@%’gﬂ’?@ﬂﬁﬁm °xa‘5‘m°y°ij°'

(amal kyl ) - ami risgtafigcineyl -carbeudtrides § 7-bromiokd/9, 10,1 HiAf by 10sackrbiigro-20:mmpsioky, - |
Cneycl oal kyl, diiohydracHisHing! (cdmpuky sy ,  Het 10- car bonyl -,

pol yhydr oxy- Cnt al kyl -, Heti 1-C'al kyl- or Ar2-Cl4al kyl-; REl and IR

Sroycroal kyl - ead “ﬁﬁﬁ‘i’e‘?@[ QoY shaih ELB (o 98 e wit i
pol yhydr oxy- C'BiPRapPL( Uﬁé‘ﬁﬂ’@%?ﬁ?@nmﬁﬁ@ﬁ%ﬁ(‘% wegkepd. The
Het 6- Clal ky! - , reintrrbcimiatcwasiotiytod 2 tiiatal  waosiboteh] yitidig BOLIT ¢68 7
- Crral kyl ami ”Occfbiﬁ%‘aﬂﬂ(d2,1iso§¥é@ég‘%§mﬂ%ﬂﬁﬁ§&r5cﬂfb\ﬁlcaﬁgg1&gal kyl oxyCnt al kyl - or

phenyl optionally substitute one or e possible two or nore
substitue S@I : a% lfo m hydr.ogen, hydroxy, am no or at_gal kyl oxy-;
Ri | represents_tiyt G- of Kyt , Cntalkyl -oxy-carbonyl-, Het17,
Het 15- Cl4al ky|Examptesal ik snyifre iuhitvitiop of EGHR onal |y substituted with
Het 19- Cl4al kyl am nocar bonyl -, _4al kenyl sul f onyl -,

C'al kyl oxyCrmal kyl.- .ng J I hstitute h L n r where
possi bl e two oi%r%%}’lgrrosu slt?i ¥%8en f;[?g%% E’escf’fsge ‘?’Pﬁﬁ{%ﬁggﬂf%ﬁﬁﬂfﬁﬁﬁ%{}%ﬂ o
anino or Cnal @?@Wﬁbm@zefr@ﬁﬂ@ﬁéfﬁs@em%@@ﬁm@' Pi¢j pl., Bipchgr J. (2000),
Het 1_45 lCl_elISkyI 351 0.9 bes yThe(flish Pl foyhn6lops? isi getkir@l dbbdribe®BEBY. BYdW & o,
possi bl e two 9 t66_5HE 07 i OXYy,

am no or Cnal o yﬁ]'r gﬁﬂaénd(‘j&%g @@ﬁ@’é’?ﬁ %‘dg%%@%%%%n’g‘g%ggt ed
from hydr ogen, s_;lrﬁi’ﬁ, erpdewsYadn MYyl - or G _gal kyl oxyCnmal kyl -; 515
represents hydrogen or Cmral kyl optionally substituted with phenyl,

i ndol yl, meth 1 i Q§¥RE§ 1. bonyl ,
hydr oxycar taoni%wﬁléﬁgatgﬁéggg%ﬁafé%%&%g%%?no; %ﬁ%’?ﬁ%g{ each

i ndependerftl y é‘gﬁqgg;eaopcflﬂglrﬁ 3eidr-YegsiighpRIy(GTbiotiny iscncubated wigh the
Cmal kyl oxyC' alakoremeridondd preteings émtpsesench of €7R) cadbdlabeled laam®t qiipf phosporylation
pi peridinyl, rgpmaRebdanlis sk irfbgbured 241V nerel Hudfluhe o streptavidin.
600 vy it L4 ot s e e
with Het 2 ani n6thebintinlirgged andadioleheld substiaid. - | phenyl |

phenyl - Cmakkyl -, Cnel kyl - oxy- Cmal kyl -, nono- or di (G _gal kyl)am no-
or am no-car bWJifeéidéseP gsents a het er ocycl e sel ected from

nmor phol i nyl, plperazi ﬁﬂg npi peridinyl, pyrrolidinyl, thionorpholinyl
or dithianyl R 1 pee 5 8 tineal> Grive i mamesitegr
&Tﬁ%?@fﬁlﬁ%ﬁsﬂfﬂa@t § rerfopredrin 309G for Gbwinutes ireal9Grvelhmimesi

wher e poss : tk)l Flaishitlate (PatkinBinte E.&& BéibiRB4) SFo @h G € tdske@FompblingXy fullRbD
am no, ana T f - .
Pyl oxy- G al k2o SRR Nl b vesn pesformped, IRESSAprd Tarcaygtferlgipt
di (C"al kyP§ anistscired asteferengeconanomedsi Jhe 10thlmenction volume containg 54.5 mM
di (G _ol kyl) amisReRH R.0NY mM BECHOROLIVOGSVO, , 518181 udibdeftdante, Hal BREh




or piperidinyl wherein said Het and Hee are optionally substituted

Wi th one or where possible two or nore substituents selected from

Cmal kyl, Cntycl oal kyl, hydroxy-C'al kyl -, C1. 4al kyl oxyCl_4al kyl or

pol yhydroxy- C-zialkYki Het and Heti each independently represent a

het erocycl e sel ected from furanyl, piperidinyl, norpholinyl,

pi perazinyl, pyrazolyl, dioxolanyl, thiaze4yl, oxazolyl, imdazolyl,

i soxazol yl, oxadi azolyl, pyridinyl or pyrrolidinyl wherein said Het

or Heti is optionally substituted C aial kyl, Cntycloal kyl -C _gal kyl -

or am no-at _ 4@l dkyl, - td e t het er oqycl e sel ected from

indolyl or - %é@‘_-ﬁ’ B%H{%&'@éﬂ? g{s mgz“’ﬁ&@@m i agd OoteeTHR-bimase

nor phol i nyl, pidp@ariasiellyl , piperidinyl, pyrrolidinyl, thionorpholinyl

or dithianyl wrté ghadticndd slodiRl be ad ' ' ' one or

wher e possi bl e twg or, M ﬁ% é@%@%ﬁwﬁo%%@%&m é;l \(l){@(%]atﬁgfo,

anino, G _ol kyl2 4 Hr‘Sﬁ’(’éﬂfslf’f. P&@ D+ IR0 Ty, Adteithe Hna) wesh senapp 1]

mono- or di § C1ebwksh/sloarmfier wasraddastto eacbrwell and the amount of phosphorylated (*P)

di (C1, 4al kyl ) app) iofa Hé¥imin : . e &xect ed
R HbiofR it¥imined By chinting gicf‘s%‘c”/g’esal g&*&%&%ﬂ&é@m scﬁ%

from pyrrolidi ?c#ne?r pi peri di nyl "wher el I's I's optiona f‘/ﬂm
substituted w Em'e or where possible two or nore substituents

sel ected from Cl_4al kyl, C3.6cycl oal kyl, aldal kyl oxyCl. 4al kyl or
pol yhydr oxy- Clﬂﬂhkglbss;ﬁﬂéﬁﬁﬁérrt&ﬂﬁﬁwﬁiﬂ{ ﬂﬁ&s%&&%ﬁ@i ﬁséew%%ﬁs@m
nmor phol i ny p. i di-n j per.azi, or, piper) di nyF’wnerein d
Het 14 is o%oti o%ogn%i%ng_sogggy pt’git“%tﬂn?/ﬂ‘ﬁ%&?@s Yo tsdagubated wiflpther
more subst i t ueHPEwsEioned ptdy brihdirestadelof (*’P)EadiGlaletddoslX yP°P) Phosporylation
hydr oxy- C1. 4al bikid substfale 14 3hBsydueXtlGheARbd X ra&Baoﬁh%#’ii%ﬂﬁ 85?{5%&’:?&%

e 3

Hel | s and Het 21 each i ndependently represent a erocyc ecte
from nor pholinyl, pyrrolidinyl, piperazinyl or piperidinyl wherein
sai d heterocycﬁ"é@""gyrdé“ﬁ’ﬁw’bnal |y substituted with one or where

ggsgi bl Ie tllst ?Phegﬂlﬁnmtréﬂcﬁﬁﬁ%ﬁeﬁin@&ﬁtﬁé%lﬁ f&%%ﬁ%kﬁ?bé-weu

. 6¢cycl oal kylmih - - 0 X a or _
pol yhydr oxy- o 1%&#%% gée%@?%%?%?%@%"‘@é@@@ﬂ%% L10M 10 1.10
mor phol i nyl , pyYP8t bign performed s IRESSAR\and Tarceya® (irlotinibjoweleaned as reference
pi peri di nyl M;;@Pwdsa% ngfleéahﬁm*&uzhé;go?t;;ﬂs@g%iﬂfﬂ‘% H Z;?l%gw th
one or nore s é@lﬁ’t:;l.mtﬁn%% Y $Qm ‘ﬁ% ook I
represent a heter e selacded 1 o py HEcE & 7Ip00 - apgled ATP,
wherei n sdi'd ﬁl&ﬁf%ﬁg Oﬂ%ﬁﬁsﬁ%iM?de&Tm%@H&EGi"vaﬁu?sae
possi bl e two demewnfelisubstituents sel ected from C'al kyl,

C3, Sovel oal ky The Rudichsl ool lithng s ot bl il s Shicicn 56 uporee

pol yhydr oxy- a alglé k Hell ) epen
het er ocycl e s:g? ‘%/néa]’ﬁﬁ?%ﬁ speitsdiontpia Filigpmatoh ifiler((allad)iapd washedy Hmes
pi peri di nyl whesrenin. indiSanMephosphenichcidednls tieefon i) Rt btaroUiiSdrtd &t R

CLl dalkyl - 3Bt oarhy ™ b oy oo A e ol B B S Rrsde

or pol yhydroxyCl-4al kYl m Het 20 represents a heterocycle selected from
pyrrolidinyle, 2-pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,
i m dazol yl or Egamyle C1%; Séri st RbliTers@inthedd® bf nd cvaRil daRRa
substituted V“I’B@o@ﬂ” 8‘{“’%@3{6 osi G fwo™ or _r?lnre, STTT 3 5KQV3 cells
sel ected f[§<om SRS s, be VP Wi g0 epidermalgrpwih factor
al. 4al kyl %y Climulpted sellgrolforionassayxip@ssess thy inhibitanyfidetiof théiampadings onAr 4
and Ars each EGHépwhalendllsy represent phenyl optionally substituted
with cyano, Gh Aabieidpshl 10 in ARG S A0ny L am no-
hydr oxy- Cl. 4al F‘é’li‘ %ﬁl noélﬁ?}/]g%e}sw er%lﬁ‘g"_}rgg{%g-%?r 2&%-0%5 ?%%P%%ﬁ%%&% FCS
according to ¥ it the\spromg stgp thie cells were incubated with the compounds to be tested in a
serum free condition (37 °C and 5% (v/v) CO5) 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 stimulation was finally assessed in a standard MTT cell viability assay,




Z represents NH;, Y represents -C3 9al kyl -

- C2. 9al kenyl -, - C1, 3sal kyl - NR12- C1. 5al kyl -. -C1. 6al kyl - NH 00-,

-COC1. 7al kyl -, -C1. 7al kyl -00- or C1l.6al kyl -00-C1_6al kyl; , X1
represents 0, -0-Cl.2al kyl-, -0-N=CH, NR16-0C3 -NR16-00-C1. 2al kyl -
NR1O or -NR10-Cl.2al kyl-; in a particular enbodi nent X1 represents
-0-, -0-CH2-, NR10 or -NR10-Cl.2al kyl -; X¥-represents a direct bond,
0, -0-C1_2al kyl-, -0-N=CH, Het?20-C1l.2al kyl, C1,2alkyl, NR17-0C3
-NR17-00C1, 2al kyl -, NR11 or NR11Cl.2al kyl-; in a particular

enbodi nent X2 0t

-NRL1- CH2-, Het 20- g & ﬁ;b‘;’w%@ Vﬂ%%“ﬁ%ﬁﬁm@gﬁ -
_0-Cl. 2al kyl , mﬁenhﬁ?_-q‘? psing fe appvsaaianed kingse 88, cyano, hal o or

hydr oxy, preferably hal 0; R2 represents hydrogen, cyano, hal o,

hydr oxy, hydroxycarbony| - s i _gal kyl oxychr bonyl -, Het 16car bonyl -
C2. 6al kynyl -, Ars or Hetiglin;a fuftker pnbodi nent R2 represents
hydr ogen, cyano, hal o, hyt§ qXB §2 &3l gynylor Heti; RS represents
hydr ogen, hydroxy, C1.4al&ljo % r&- @1 4al kyl oxy or Rs represents
Cl. 4al kyl oxy substituted \gth n-% rE’,V\ﬁere possi ble two or nore
substituents sel ected ffom§ (;l% %, - or Het2-; , R10 represents
hydr ogen, Cl1. 4al kyl - or Cig-g y - -Bar bonyl -; R11 represents
hydr ogen, C _gal kyl - or O'ogalskyl % carbonyl -; R12 represents

Het 14C1_4al kyl, in part]c® dr rmrp o inyl-C ol kyl; R16 represents
hydrogen, G pal kyl - Hetzl- ?5 )él or Ci _gal kyl - oxy-Ci -aal kYl :
in particular R16 repre _8 orl Cmal kyl ; R17 represents

hydr ogen, CLl. 4al kyl -, Het 21- Cl gal kyl or G .gal kyl-oxy-C _olkyl; in
particular R17 represents hydrogen or C1,4al kyl; Heti represents
t hi azol yi ept iMMMed with am no, C _gal kyl

hydr oxy- Cl 4a| e kyl 1 4a| 4a

mono- or di (CIL ?lkoﬁg%%]?ﬁ)& %‘%ﬁ"ﬁ@’ ﬁ'g d‘ﬁﬂmﬁ “@éal@m}{ ql‘—@f'?négl% for
represents a FEHEPEEfrndstaionioraiog pathumnstiedtiniaccoplapes wifh thy present
pi peri di nyl ormmﬁdsml idinyl wherein said Het2 i s optl onal |y

selected f1om AoiE @%‘?M‘Wﬁ“?ﬁ@%ﬁa b oo BB HAT S K Eeommor
Het 2 repr &8 ent%‘zl%{-‘]% aée%ﬂ@b%ﬂﬂﬁmmﬁﬁﬂ@ﬁmﬂ or

pi peridinyl o m" I tit with Cral kyl -, preferably nethyl;
Het 14 represents ﬁ%¥e§%€§%a%&%ﬁq et8cted from nor phol i nyl,

pi per azi nyl , &Wﬁ“ﬂﬂﬁﬁl@bléﬁﬁcoﬁﬂyrrol i di nyl wherein said Het" is
optionally subsmuttmrbeﬂAm (abogﬁmwrse (7€ EPandRfashih o0 %sﬂﬁxdﬁﬁfﬂ and

bstit t 1-
?gpfelseg'?g Z hete cyc éﬁgaé ecte cr’rg%s &ngrﬂ%cﬁfl §%)hal’_]‘ﬁ @'Ym%lr
pyrrolidi A% ; PHEPS r@é‘bi‘h‘)ﬁ‘t@oﬁé}t%’ﬁ‘@@y “@@%@@W@W sieved, dried
pyrrolidinyl, agd slyveﬂmlgmﬂmsehﬂwte Waﬂ.hﬂﬂwim!ﬁdcrysﬂaﬂhaéeﬂuﬁﬁéﬁ
heterocycle sg %g&gteﬁglg cghﬁljgy' w'ﬂbl@ %eﬂ%@g%ﬁg% dinf

pyrrolidinyl sal ohe or

FFonal E{q)su strtu
wher e possi bl & %gﬁ?‘“grﬁ?r MF%%PBH% s af fof artivejugrediept. ani no
or G _ol kyl -; Coating

20 To a solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was added a
solution of ethy] cellulose (5 g) in CHzCl, (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-pyrrofidone (5 g) and concentrated

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




Ar4 represents phenyl optionally substituted with cyano, hydroxy-,
C _ol kyl oxy or Cmal kyl; Ars represents phenyl optionally substituted
w th cyano, hydroxy, Cmal kyl oxy or Cl4al kyl . 3. A conpound accordi ng
to claim1 wherein; Z represents NH, _-¥gr.epresents
-C3.9al kyl -, -Clolkyl-NH 00- or-CD- NH -Cl.6al kyl-; X1 represents a
di rect bond, NW-NR10-CJ2-,-0-G _2alkyl, -0- or -0-CH2-; X2
represents a-0-, NR11l, NR17-cc), NR11l-CO Cl.2al kyl or
Het 20- C1_2alkyl; Rl represents hydrogen or hal o; R2 represents
hydr ogen, cyano, hal o, hydroxycarbonyl -, Cnal kyl oxycarbonyl-, Hells
-carbonyl - or Ars; R3 represents hydrogen, hydroxy, Ar4-Cl4al kyl oxy
or R3 represents anmal kyl oxy substituted with one or where possible
two or nore substituents sel ected from Cl. 4al kyl oxy- or Het2-; R10
rep?@@énts hydrogen; R11 represents hydrogen, G _ol kyl- or
Cha | -0 carb | - R12 represents Het14-Cl_ol kyl, in particular
nnrph%Fmﬁf¥ Eﬂﬁ?ﬁ@%mwhl3 represents hydrogen; RL7 represents
hydrogen; Het2 represents a heterocycle selected from norpholinyl,

pi perazinyl, piperidinyl or pyr: gznyISMhe@eln said Het2 is
optionally substituted with e or e pgssi bl e two or nor e
substituents sel ected fromYydroxy, ' Cl 4dalkyl-; In a further
enbodi ment Het2 representd a heterocye xelSect ed fron1nDrphoI|nyI or
pi peridinyl optionally slbstituted #Mth & “wal kyl -, preferably
Fethyl Het 14 represent nDrphgllny : Het 16 represents a heterocycle

el ected from norphol i nyg¥h_g@r rro i

pyrrolidinyl or piperidiny

the N-oxide forms, the pharmaceutically acceplable addition salts and the stereochemieally isomeric forms thereof,
wherein

Zrepresents O, NH or S;
Y represents -Cggalkyl-, -Cjgalkenyl-, -Cysalkyl-oxy-C;salkyl-, -C,.salky-NR12-Cy salkyl-, -Cj.salkyl-
NR'3-CO-C, salkyl-, -C,salkyl-CO-NR'4- -C,salkyl-,  -Cygalkyl-CO-NH-, -Gy galkyl-NH-CO-, -CO-NH-
Cy.galkyl, -NH-CO-Cygalkyl-, -CO-C, jalkyl-, -C,alkyl-CO-, C,galkyl-CO-C, galkyl, -C4_palkyl-NH-CO-
CH,R15-NH-;
X1 represents a direct bond, O, -0-Cy_yalkyl-, CO, -CO- C4_palkyl-, NR10, -NR10-C, ,alkyl, NR6-CO-, NR16-CO-
Cpalkyl, -O-N=CH- or C_alkyl;
X2 represents a direct bond, O, -0-Cy_palkyl-, CO, -CO- Cq_palkyl-, NR1, NR1-G, ,alkyl-, NR17-CO-, NR17-CO-
Cy.zalkyl, Het20-C, ,alkyl, -O-N=CH- ar C,_,alkyl;
_ R represents hydrogen, cyano, halo, hydroxy, formyi, C,_gatkoxy-, Cq.galkyl-, C4_galkoxy- substituted with halo,
( C4.48lkyl substituted with one or where possible two or more substituents selected from hydroxy or halo;
R? represenis hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het'6-carbonyl-, C_4alkyloxycarbonyl-,
C4_4alkylcarbonyl-, aminocarbonyl-, mono-or di{C,_salkyhaminacarbenyl-, Hetl, formyt, Cq.4alkyl-, G5 galkynyl-,
Cs.gcycloalkyl, Ca.goycloalkyloxy-, Cq_galkoxy-, Ar5, Arl-oxy-, dihydroxyborane , Cy_galkoxy- substituted with



Ar4d represents phenyl; ArS represents phenyl optionally substituted
wi th cyano. 4. A conpound according to any one of clains Ito 3
wherein the R1L substituent is at position 4', the R2 substituent is
at position 5° and the R3 substituent.sgt. position 7 of the structure
of formula (1). 5. A kinase inhibitor of formula (1). 6. A conpound
as claimed in any one of clainms 1 to 4 for use as a nedicine. 7. Use
of a co b-@mﬁ'ksﬂguu@!ﬂmdweﬁowewr\a‘mﬁ PeTiible Hfo oENee FyBstitientspelgetqdyoq Rigo, hydroxy or
manuf actNiY & CrflkyicaBery'c Whrsin sai G- 4afk¥'§e?!"f°ﬁﬂy E‘@F‘F”‘eﬂ rwﬁrf ?“F’ é’?‘%ﬁeie\Péssmeé"EPrcﬂer s
such as Y isé‘?"ifée gom Fyﬁg’fVé’ﬁ 'év'-%;ﬁ rpceut
oXY- O onal str—
ewagry %@f ng Fnbr I;ub his as

conposi t1 GRCE ¥d° afgxy
BnyQ

active ttedwﬂh et _45[ Eﬁ-éﬁf&@h ’{{oxy suu

compounds g Heacict S Bg B AL @or 1 ,ggrkms o, A pr ocess
for pr epaLhd W Re ERNRALNRRLAT sSib@dTRE hydlogeh, 3, Myl t—l@a 4m1n€s@[ﬂ§ﬁkﬁ | ®brdYor dit)
coupl i ngc,ting-KmRsifoly, ac @jdxy e Aaip) Or @z, Brylek@ 0Nl N kiotyEBbony- clakymil a
(1) w thychdveikyg uHetkb bebosyHa g faik - t Heth-eartiohyi-n @slytofrody-oy paikia  KidiT-C) 4atkg- or

f ur ni shAti8e.dkwit er nedi ates of formula (1V), and deprotecting the

i nt er me@f 2 83arpfach indorerideptly yelgyted fwm@ﬂifﬂge“ FG:P‘MCB\%&PY%}?"W* YRt ht‘ﬂ“ﬁ%‘ﬁ’ﬁ@'khnder

sui t abI 8%@6&‘5‘6)"%146‘?&” PO'Y'\Y‘“@‘V r ou such as for r’g)
met h nts h dr _4alk [borg op[tl?r‘a S‘J sy & §yr Het?
groups %%a ip grg eny% k I x)(()ﬁu ylo ;‘S h one
rwhere pgssible two r m { ro ’am
Opt I Onagh T E@ er‘é r? }V‘Mk | l-oxypgarb yl— 4alk %ﬂé ¥ bonyl— op-
(5 sOMsth dQﬂﬁ‘HQ . oM M\Q.y:QI fonUle? aw L Bk Bt phenyl
el eCt eﬂatﬁré@@bt@:ﬂtutélﬁhtk)ﬁ‘\@ﬁ Whershpy)@d‘ mm\yo orhﬁle@ubsh&ﬁqu ,sel&sﬂaz R hydrogen hydroxy,

NRIR19- gaifdmonykikaiky-Het 3- car bonyl, wherein Ar3, Ail, Het", Het2, R7,
R8, R9, R%E2}p@secat tydrdgtr3C amibyldief s, H@’d -Caglkflor plehe orgomatycubstigedofith breropwiese (1)
b) depr%@dﬁtfwm mofe St'théuqnhF%?C#étmﬂawéfsge&fhyffmv'mlﬂaﬂfg Xﬂﬁ‘)"mﬂnq subsequent
f or mat i ?’ﬁ o }Féﬁ a&?oreﬁ‘éspﬂﬁimﬂ‘%@“yeﬁ%ied uEhgydresen appbifdr ifst e aitivhated
al cohol Eﬂﬂ@i‘ $‘§%ﬁdard CO It e s&tgtvé phen elnéoglt rﬁétmg}da thécﬁox& thiol,

f or nul Lo L]ggd: 1 58U ‘es 't he

optl na y
rox hen min roxyE
target §o @y}é%acﬂ Eﬁ e 14;‘ m hydrogen, C1_4alky! Het?!-C,_alkylor C;_qalkyloxyCy_salkyl;

Het! represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, furanyl, pyrazolyl, dioxolanyl,
thiazolyl, oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein saig Het! is optionally
substituted with
Het? amino, Cq.alkyl, hydroxy-Cqsatkyl-, phenyl, phenyl-Cq satkyl-, Cy4alkyl-oxy-Cyalkyl-, mono- or di
(Cy_galkyllamine- or amino-carbonyl-; represents a heterocycle selected from morphelinyt, piperazinyl, piperid-
inyl, pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Hel2 is optionally substituted with one or where possible
two or more subslituents selected from hydroxy, halo, amino, Cq_salkyl-, hydroxy-Cq_salkyl-, Cq_salkyl-oxy-
Cq.qalkyl-, hydroxy-Cq_salkyl-oxy-C,_4alkyl-, mono- or di(C4_salkyl)amino-, mono- or di{C,_salkyl)amino-
C1.4alkyl-, aminoC,_4alkyl-, mono- or di{C,_satkyl)amino-sulfonyl-, aminosulfonyl-;
Het3, Het# and Het® each independently represent a heterocycle selected from morphelinyl, piperazinyl, pipe-
( ridinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolid-
inyl wherein said Het®, Het® or Het8 is optionally substituted with one or where possible two or more substituents
selected from hydroxy-, amino-, Cy_4alkyl-, C4 gCycloalkyl-C,_salkyl-, aminosutfonyl-, mono- or di(C,4_yalkyllami-
nosulfonyl or amino-C,_jalkyl-;
Het® represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein sald Het® optionally substituted
with one or where possible two or more substituents selected from C,_alkyl, C4 gcycloalkyl, hydroxy-C;_salkyl-,
C,_salkyloxyC,_salkyl or polyhydroxy-C,_jalkyl;
Hetf and Het? each independently represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperaziny!
or piperidinyl wherein said Het® and Het” are optionally substituted with one or where possible two or more
substituents selected from Cq_,alkyl, C4 geycloalkyl, hydroxy-C,_salkyl-, Cq_4alkyloxyC,_salkyl or polyhydroxy-
C,.4alkyl-;
Het? and Het'0 each independently represent a heterocycle selected from furanyl, piperidinyl, morpholinyl,
piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyt, isoxazolyl, oxadiazolyl, pyridiny! or pyrrolidinyl
wherein said Het? or Het'0 is optionally substituted C_,alkyl, C, geycloalkyl-Cy_salkyl- or amino-Cy_salkyl-;
Het!! represents a heterodycle selected from indolyl or

-
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CYON(CXXIEX)rt' a, oN (xxj)ON ( rb) V = protective group such as for
exanpl e, nethylcarbonyl, t-butyl, methkgl., ethyl, benzyl or _
trial kylsilyl groups, or in case of solid phase chenistry the resin
to which the remainder of the nolecule is attached RIsrepresents Ar),
Ar 4- Cl4alte Tfeprﬁi'%hk§1°°ycl€2ﬂ80§# rehelipyireradinyypizstidint prireldiewd thidmetrhdiied 12
or R111 & *F rgin e&%&r*ﬁgﬂﬂp@ LEPHilieR Withgine i VA PeRsibigiie rem s e sstinks
two or MmpE" rty PRSI %cﬁ‘ d “!rdf% Fady %;a V“C‘m?'éw dW‘”‘yﬁa&a&vl-

Het2, N :a - ord%y 1_:; -or ? ’-W?’B#yﬁ
pre roC from gyrro dmyl endm ereinsai
13, Het gi%gée orwhere po¥sible E’l tudhisSel éjfol‘rm 1-4 :ESSE:W oa ké:( é%@@ﬁjﬁ yI-
formul a 6L)alkyioxyc1 alkyl or polyhydroxy-C;_jalkyl-;
Het'4 represent a heterocycle selected from morpholinyi, pyrrolidinyl, piperazinyl or piperidinyl wherein said
Het'4 is optionally substituted with one or where possible two or more substituents selected from Cy.5aikyl,
Cj.goycloalkyl, hydroxy-C._sallkyl-, Cq_salkyloxyC, 4atkyl or polyhydroxy-C,_,alkyl-;
Het'S and Het?' each independently represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperaziny!
or piperidinyl wherein said heterocycles are optionally substituted with one or where possible two or more
substituents selected from C,_4alkyl, C; geycloalkyl, hydroxy-Cy.4alkyl-, C;_salkyloxyC,_salkyl or poiyhydroxy-
C1_4alkyl-;
Het 18 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 1,3,2-dioxabaralane or pip-
eridinyl wherein said heterocycle is optionally substituted with one or more substituents selected from Cy_qalkyl;
and
Het'” represent a heterocycle selected from pyrroiidinyl or piperidinyl wherein said Het!7 is optionally substituted
(_ with one or where possible two or more substituents selected from C;_alkyl, C4_goycloalkyl, hydroxy-C,_4alkyl-,
C..4alkyloxyCy_salkyl or polyhydroxy-C,_salkyl-;
Het*8 and Het'9 each independently represent a heterocycle selected from morphaolinyl, pyrrolidinyl, piperazinyl
or piperidiny| wherein said Het'® and Het!9 are optionally substituted with one or where possible two or more
substituents selected from Cq_salkyl, C5 gcycloatkyl, hydroxy-Cq_salkyl-, C_salkyloxyCy.,atky! or polyhydroxy-
C; 4alkyl-,
Het20 represents a heterocycle selected from pyrrolidinyle, 2-pyrrolidinyl, piperidinyl, piperazinyl, morpholinyi,
imidazolyl or pyrazolidinyl wherein said Het20 is optionally substituted with one or where possibie two or more
substituents selected from C*4alkyl, C5 geycloalkyl, hydroxy-C,_salkyl-, C,.4alkyloxyC, _,alkyl or polyhydroxy-
Cy_salkyl-; and
Arl, Ar?, A3, Art and ArS each independently represent phenyl optionally substituted with cyano,
C4.qalkylsulfonyl-, C,_,alkylsulfonylamino-, aminosulfonylamino-, hydroxy-C,_satkyl, aminosulfonyl-, hydroxy-,
C1.4alkyloxy- or Cq_4alkyl.

%

2. Acompound according to claim 1 wherein;

Z represents NH;
Y represents -Cg galkyl-, -Cp.galkenyl-, -Cygalkyl-oxy-Cq.galkyl- -C,gsalkyl-NR12-C, calkyl-. -C,.salkyl-
NR13-CO-C;_salkyl-, -Cy.galkyl-NH-CO-, -CO-Cy_alkyl-, -Cy_;atkyl-CO- or Cy_galkyl-CO-Cy_galkyl; ,

_ X1 represents O, -O-Cy_zalkyl-, -O-N=CH-, NR16-CO, -NR18-CO-C_,alkyl-, NR10 or -NR10-C, ,alkyl-; in a par-

(__ ticular embodiment X' represents -O-, -0-CHp-, NR1? or -NR10-C, alkyl-;
X2 represents a direct bond, O, -O-Cy_alkyl-, -O-N=CH-, Het20-C, atkyl, Cq.palkyl, NR17-CO, -NR17-CO-
Cy.palkyl-, NR'" ar NR'C, ,alkyl-; in a particular embodiment X2 represents a direct bond, -O-N=CH-,
-NRMC palkyl-, -NR11-CH,-, Het20-C4 yalkyl. NR17-CO, -NR17-CO-C4 palkl-C4_palkyl-, -0-C4 palkyl, -O- or-O-
CHy-; .
R represents hydrogen, cyano, halo or hydroxy, preferably halo;
R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, C,.4alkyloxycarbonyl-, Het'®carbonyl-,
Co. ﬁaI:{ynyl- ArS or Het?; In a further embodiment R2 represents hydrogen, cyano, halo, hydroxy, C, gatkynyl-
or Het?;
R3 represents hydrogen, hydroxy, Cy.qalkyloxy-, Ar%-C,_,alkyloxy or R3 represents C;._ 4alkyloxy substituied with
one or where possible two or more substituents selected from C_galkyloxy- or Het?-;
R10 represents hydrogen, Cy_4alkyl- or C,_4alkyl-oxy-carbonyl-;
R" represents hydrogen, C,_galkyl- or C,.4alkyl-oxy-carbonyl-;
R™2 represents Het'“C4_yalkyl, in particular morpholiny-C,_jalkyl;
R18 represents hydragen, C,_alkyl-, Het?!-C,_salkyl or Cq_4alkyl-oxy-C,_alkyl; in particular R16 represents
hydrogen or Cq_4alkyl;
R represents hydrogen, Cq4alkyl-, Het?!-C,_salkyl or C,_4alkyl-oxy-Cq 4alkyl; in particular RY represents
hydrogen or Cy_salkyl;
Het! represents thiazolyl optionally substiluted with amino, G, _salkyl, hydroxy-C, jalkyl-, phenyl, phenyl-
Cq4alkyl-, Cy_4alkyl-oxy-C_galkyl-, mono- or di(C4_4atkyl)amino- or amino-carbonyl-;



Yi and Y2 each independently represent a G .sal kyl, CO G .salkyl or
CO Cl -12R16-NH 10. An internediate of fornmula (XXX) Y2_-;Ft2 H2N , 9
IHNRI Yi "OCN (M the pharmaceutically acceptable addition salts
and the stereochemically isoneric forngt her_eof, wherein Y1 and Y2
each independently represent Cl_6al kyl, CO C _sal kyl or

CO CH2R15-NH-; X1 represents a direct bond, 0, -0-Cl, 2alkyl-, CO
-CO- Cl_2alHk kepresehiRb Bisterod\BE Ssleied frdaha@photingiOnigdailr, p@Eridmid: ro@dili¥l iherelZaid
r epr esent s Hat?idbrtieaty siisniated vth one@r vBtre Baskiydvo or mcdsubstaionts Selecté@rokdbdroxy, Mrhd.
-NR11- C _ % Qadliiylin 2 furt@HRwbodim@u RetGiepreseits Ghetedajcle\sbliecteRrom epHREBGQN: Biperidinyl
hydr ogen, ERfiaily, subssiited witnralsabily prefergblmpéthy; C1_6al koxy-, C1, 6al kyl -,
Cl_o6al koxyHEtglj‘f:Pé‘?P?“ESlPtf@ﬁ"WC’E felatigr Gom morphginyl. piraraeityk yieriginh srtpitalitie dvhesein kaid
one or vvhefr 5 %tigfi’a&fsébsf'%d‘ﬂih°Wf‘@‘e§lﬁb?§'f"?%”&@’ﬁl°§S@é‘ﬁ‘é’rﬁ‘gé‘#dﬁff@mbm%wm
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hydroxycar A0Y, presents thj‘lg;a gL QRO from pérﬁé# ln%wgéﬁﬁ Q:'ﬁperidinyl;

Cldal kyl cagde ifesonts 3IREBBGHE ¥4 fro [ﬁltgl'-n)q.rpi razinyl, piperidiny! or pyrrolidinyl wherein said
di (C. nal kym&a%ﬂi&r&%@mmﬁbd’ With!ﬁ@%;wh::tegd’swgtwoé&%no:zénéjbg&dab{tis_eleftedfrom hydroxy, amino
Cntycl oal kyleraik@3_6¢ycl oal kyl oxy-, Cl, 6al koxy-, Ar8, Arl-oxy-,

di hydr oxy bt @mesents fBmybartidoany gubsaurdasdth tyatoeslasyt, B, Y&y o, 8¢ Kyl

subst i t ut ed® wireshntorhenybeptianhiz sesrosisiitpbyenot MEroxT C,aKkyBxySd DS ikl uents

sel ected from hal o, hydroxy or N5458 anal kyl carbonyl - wherein said

G "t aPky'FoTROUSEECERacpirs et ut ed with one or where possible two or
(m)re substj tuent s sel ected from hydroxy, or G _ol kyl -oxy-;

represen
Y represents -Cy galkyl-, -Gy_salkyl-NR'2-Cy_salkyl-, -C_salkyl-NR13-CO-C,_galkyl-, -C, salkyl-NH-CO- or -CO-
NH -C,_zalkyl-;
X! represents a direct bond, NR0, -NR10-C, ,alkyl-, -NR10-CH,-, -C, ,alkyl-, -O-C_saikyl, -O- or -0-CHo;
X2 represents a-O-, NR'1, NR17-CO, NR11-CO-C,_,alkyl or Het20-C,_alkyl;
R represents hydrogen or halo;
R? represenis hydrogen, cyano, halo, hydroxycarbonyl-, Cy.4alkyloxycarbonyl-, Het'® -carbonyl- or Ar:
R3represenis hydrogen, hydroxy, Cy_4alkyloxy-, Art-C,_,alkytoxy or R3 represents C,.4atkyloxy substituted with
one or where possible two or more substituents selected from C,_,alkyloxy- or Het?-;
R0 represents hydrogen;
R represents hydrogen, Cy_jalkyl- or Cy_4alkyl-oxy-carbonyl-;
R'2 represents Het!4-C,_alkyl, in particular morpholinyl-C,_jalkyl;
R*3 represents hydrogen;
R17 represents hydrogen;
Met? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or pyrrolidinyl wherein said
Het? is optionally substituted with one or whete possible two or more substituents selected from hydroxy, amina
or Cy_salkyl-; In a further embodiment Het? represents a heterocycle selected from morpholinyl or piperidiny!
optionally substituted with C4_salkyl-, preferably methyl;
Het'4 represents morpholinyl;
Het'8 represents a heterocycle selected from morpholinyl or pyrrolidinyl;
(' Het20 represents pyrraiidinyl or piperidinyl;
- Ar* represents phenyl;
ArS represents phenyl optionally substituted with cyano.

4. A compound according to any one of claims 1 to 3 wherein the R substituent is at position 4', the R2 substituent is
at position 5" and the R? substituent at position 7 of the structure of formula (0.

5. Akinase inhibitor of formula (1).
6. A compound as claimed in any one of claims 1 io 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, restenosis and cancer.

8. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and, as active ingredient, an ef-
fective kinase inhibitary amount of a compound as described in any one of the claims 1 o 4.

9. A process for preparing a compound as claimed in claims 1 fo 4, comprising;

a} coupling the known 6-acetoxy-4-chloro-3-cyano- quinolines of formula (1Y with the suitable substituted anilines
of formula (111) to furnish the intermediates of formula IV}, and deprotecting the intermediates of formula (Iv)



R4 and R8 are each independently selected from hydrogen or Cual kyl ;
R6 and R7 are each independently selected from hydrogen, G _ol kyl,
Het am nosul fonyl -, nono- or di (C1, 4alkyl)-am nosul fonyl, hydroxy-C
"pa | kyl -, hydroxycarbonyl -G _ol kyl -, G3 6cycl oal kyl

Het 9- Het 10- car bonyl -, pol yhydr oxy- Cl4al kyl -, Het 11- Cl. 4al kyl - or
Ar2-aldal kyl -; R8 and RO are each independently selected from

hydr ogen, G "tal kyl, Cntycl oal kyl, Het4, hydroxy-C _ol kyl -

C ol kyl oxyG _ol kyl - or pol yhydroxy-GC _pal kyl -; R10 represent S
hydrogen, C1,4alkyl, C _gal kyl -oxy-carbonyl -, Hetl7,

Het 18- C1, 4alkyl-, C24al kenyl carbonyl - optionally substi tuted with
Het 19- C1- 4al kyl am nocar bonyl -, C24al kenyl sul f onyl -,

Cl_4al kyl oxyGi 4al kyl - or phenyl optionally substituted with one or
wher e possi blloged hyoingdosure nrelerssuiasik tdni@hd S sel ect ed from hydrogen,
hydroxy, am no or G _ol kyl oxy-; 511 represents hydrogen, Cl_4alkyl,
Het 13 Hel 14Cl4al kyl - or phenyl optionally substituted with one or

where possihl gotwo _or noge substl tuents sel ect &G+ pak en,
hydroxy, am o or _ol ky’l oXy- ., R15 o €Pr esent sog%dr ogen QL‘ Cl- 4a| kyl
optionally s e@Nw vaﬁ g@ [ ndoI yI methyl sut¥i deR’ hydr oxy,

t hiol, hyo' , aifi nocag ~L ) ycarb

i m dazoyl or “guani i o, R18 repr sents AO Cl. ®&l naI I y
substi t ut with Het or R18 regnesents amal kyl subst tu{anI w th one

or where p ssi bl e two or nore substituents selected from Cl4al kyJoxy,

hydroxy, halo— <RNR8I 17, NRSREP<3 Rbr Nets- canben—ydxﬂ
|
,R‘

represenP hel, cle sel ected from \pé]rl di nyl, mogphol i nyl

pi perazi myd__fukanyl,, pyrazekyl, dioxdffan TR thi azol yl
im dazo&.y%() 196&) oxadi azol mTI"'Hr pyr
wher ei N W aVERMT | & ptional | Ry ed with anm‘h% E gl#n
hydr oxy- Cl_-4al kyl -, phenyl, phenyl-Cl.4alkyl-, or di(Cl.4alKyl) no-
or ani no-\taronyd grovpletich aﬂor#&hﬂﬂyﬂne@k}&b&;}l tbadyKbiny, emmnzﬂgmagé@m s a
het er ocycrerssel ect ed f'rom nor phol i nyl , pi perazinyl,  piperidinyl,

pyr r ol i dif\ekprestntsi artroriahalikyny, .y, di@lhdnﬂﬁﬂllonéﬂ?ﬁxbﬁinﬂcquilcma’al s

opt i onal Irspresents € iatkytselghimied Witionre oOwhedhREiRe ROSEhdE e.bgtwempge;eagr Em

subst i t uémialyiot edioed hile, siev’ NRIRD KRR 'halbiny! i Rbheubokdl, vhekMlar, Ac, Hed'?,
hydr oxy- G @ JyIR’, R'® and Her® are defingdssgoryhe Gmpolnkiyde fopasyiz @l Kyl - . mono-" or
di (amal kyl )am no-, nono- or d| (Cl oI kyl ) am noCl. 4al kyl -

am noCi oIJ; e Q- . or me(a’ ar m no- sul f onyl -, am nosul fonyl -;
Het 3, Het 4, Bi ﬁg@ SCHncae u‘fgﬁﬁﬁ’l#;n i ?P ft%}’?%%fﬁrma ﬁfé*teé?rts&sfeqw@ etherUsing
sel ect ed fﬁegrme o ok Qﬁl Yig > [!n- r éund;‘?ﬁft pter ?ﬁt formu!a XXV,
pyrazol yl, dioxol anyl, |azo y oxaz i soxazol yl,

oxadiazolyl pyrldlnyl or pyrrolldlnyl mhereln sald Fbts Het 4 or
(Het8 is optionally substituted with one or where possible two or nore
substituents selected from hydroxy-, am no-, G "palkyl -

am nosul fonyl -, nono- or di (G Aal kyl )am nosul fonyl or

am no-C _ol kyl-; Het9 and Het" each independently represent a

het erocycl e sel ected from furanyl, piperidinyl, norpholinyl,

pi perazi nyl, pyrazolyl dioxolanyl, thiazolyl, oxazolyl, imdazolyl,

i soxazol yl, oxadi azolyl, pyridinyl or pyrrolidinyl wherein said Het9
or Heti O is optionally substituted C mal kyl, Cntycl oal kyl -

"4al kyl - or ami no-C _gal kyl-; Het1ll represents a heterocycle sel ected
fromindolyl or  Hetl2 represents a heterocycle selected from

nmor phol i nyl, pi perazinyl, piperidinyl, pyrrolidinyl, thionorpholinyl
or dithianyl wherein said Het1l2 is optionally substituted with one or
where possible two or nore substituents selected from hydroxy, hal o,
am no, C _ol kyl-, hydroxy-Gi 4al kyl -, Het"

hydr oxy- Cl. 4al kyl - oxy- G _4aJkyl -, nono- or di (Cl, 4al kyl ) am no- or



Het 14 represent a heterocycl e sel ected from norpholinyl,

pyrrolidinyl, piperazinyl or piperidinyl wherein said Het14 is
optionally substituted with one or where possible two or nore
substituents selected from G . pal kyl ,-61-- 63 - Cntycl oal kyl ,

hydr oxy- Cl4al | kyl -, Cl1_4al kyl oxyCl4al kyl or pol yhydroxy-C. "al kyl -;

Hel I's represent a heterocycle selected from norpholinyl,

pyrrolidinyl, piperazinyl, 1,3, 2-dioxaborolane wroiperidinyl wherein

sai d het erocycl e is opti onal | y substl tuted with ondZof? €
substituents selsct eq, frorH‘any_ ; and Het " represent ~ ﬂhet erocycl e
sel ected from pwtrQlildieyl or pi i nyl wher éyh saind i;‘- is
optionally subgti @ ed with one ﬁhere—p&sm bl® F” nmor e

substituents Selected from akofRyl: wncycl oal K, Np Ol 4al kyl-
CL. 4al kyl oxyCL "tal ky!®or pol yhydf¥ky- Cl. 4a1ky1- Hel'l s and Hel | s
each independently represent a heterocycle selected. from norpholinyl,
pyrrolidinylv-opi perazi nyl or pipe(idi nyl wherein Het—o and Hetls are
optionally substi tx/pﬂz with one orY L &RpOSsi bl e f wo o
substituents sel ec ed from C "al kyl , ¢l oal kyluh_hydr ox Aal kyl -
C. "al kyl oxydal k§§” Sr'apol yhydr oxy CLAMAMRY] - : Ay, Aps, A \nq Ar's
each i ndepen‘bm’rcgpresent qNonaI Iy subs?méﬁ/

cyano, ClR4g} fapyl -, antd ﬁm no- ,R% (VI

am nosul f onyl am no-, hydroxy-C. "al kyl, osul fonyl -, hydr oxy-,
Cl4dal kyl oxy- or 11. Use of an i nt er medi ate of forrrula (XXX) in the
(synt hesi s (yF-oa corrpound of fornulwo(l).

Y;-Xz
LT < g <
H:N
T NN TN SN
1 ] R‘ .
o SN o L_-CN
RIS, P . Y = Rw"o -

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

R'®represents AP, Ar *.C,atkyl, Cyqalkyl, C; qalkenyl optionally substituted with Het'?orR'®

represents Cy_alkyl substituted wnh one or where possible twa or more substituents scleclcd from

C,Aalkyloxy. hydroxy. halo, Het?, NR.“R’ NRIR®-carbonyl or Het 3. carbonyl, wherein A, ArY,

Het'?, He?, RS, R7,R® R®  and Het® are defined as for the compounds of formula (1)

¥, and Y each independently represent a C, ,alkyl CO-Cy_salkyl or CO—CHzR"-‘NH-

10. An intermediate of formula (XXX)

~
YZ_XZ Rz
P <
FAAN
Y1 HN \\R1
'0) N CN
18
"o N xxx)

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

Y, and Y, each independently represent C,_galkyl, CO-Cy_salkyl or CO-CH,R15-NH-;

X1 represents a direct bond, O, -0-C_palkyl-, CO, -CO- C,_alkyl-, NR*?, -NR19-C, ,alkyl-, -CHy-, -O-N=CH-
or -C_oalkyl-;

X2 represents a direct bond, O, -0-C_salkyl-, CO, -CO- Cpalkyl-, NR11-NR11-C, ,alkyl-, -CH,-, -O-N=CH- or
C,palkyl;

R represents hydrogen, cyano, hale, hydroxy, formyl, G4_galkoxy-, C4.galkyl-, Cq.galkoxy- substituted with halo,
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C,.q4alkyl substituied with one or where possible two or more substituents selected irom hydroxy or halo; and
R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het'6-carbonyl-, C,_alkloxycarbonyi-,
C, 4alkylearbonyl-, aminocarbonyl-, meno-or di(C4_,alkyl}aminocarbonyl-, Het!, formyl, G4_salkyl-, C,_galkynyl-,
C, geycloalkyl-, Ca goycloalkyloxy-, C,_galkoxy-, Arf, Art-oxy-, dihydroxyborane , Cq-galkoxy- substituted with
halo, Cy_4alkyl substituted with one or where possible two or more substituents selected from halo, hydroxy or
NR4R#® C,_jalkylcarbonyl- wherein said C,_4alkyl is optionally substituted with one or where possible two or
more substituents selected from hydroxy or Cy_salkyi-oxy-;

R#* and RS are each independently selected from hydrogen or Cy4alkyl,

RE and R7 are each independently selected from hydrogen, Cy_alkyl, Het® , aminosulforyl-, mono- or di
(Cq.4alkyl}-aminosulfonyl, hydroxy-C.4alkyl-, C_galkyl-oxy-Cy-4alkyl-, hydroxycarbonyl-01_4a'lkyl-.
Cygcycloalkyl, Het®- carbonyl-Cy_salkyl-, Het-carbonyl-, polyhydroxy-Cy salkyl-, Het1-Cy jalkyl- or
Ar2-Cy_jalkyl;

R& and R? are each independently selected from hydrogen, Cq_salkyl, C5_gcycloalkyl, Het?, hydroxy-C,4_salkyl-,
C,.qalkyloxyC,_,alkyl- or polyhydroxy-Cy_salkyl-;

R10 represents hydrogen, Cy_4alkyl, Cy_4alkyl-oxy-carbonyl-, Het!?, Het'8-C, ,alkyl-, C,_,alkenylcarbony!- op-
tionally substituted with Het'3-C1-alkylaminocarbonyl-, C,_,alkenylsulfonyl-, C,_salkyloxyC4_4alkyl- or phenyl
optionally substituted with one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cy_atkyloxy-; '

R represents hydrogen, Cy_alkyl, Het13 Het4C, alkyl- or pheny! optionally substituted with one or where
possible two or more substituents selected from hydrogen, hydroxy, amino or C_salkyloxy-;

R15 represents hydrogen or C'-4alkyl optionally substituted with pheny!, indelyl, methylsulfide, hydroxy, thiol,
hydroxyphenyl, aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guaniding;

R18 represents Ar®, Ar®-Cy_salkyl, Cy_4alkyl, C,.galkenyi optionally substituted with Het12 or R18 represents
C,.4alkyl substituted with one or where possible two or more substituents selected from C,_jalkyJoxy, hydroxy,
halo, Het2, NRER7, NR8R®-carbony! or Het3-carbonyl;

Het! represents a heterocycle selected from piperidinyl, merpholinyl, piperazinyl, furanyl, pyrazolyl, dioxolanyl,
thiazolyl, oxazolyl, imidazolyi, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidiny! wherein said Het! is opfionally
substituted with amino, C4_salkyl, hydroxy-C,_,alkyl-, phenyl, phenyl-C,_satkyl-, or di{C,_,atkyl)amino- or amino-
carbonyl-;

Het2 C,.4alkyl-oxy-C, ,alkyl-, mono- represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithiany| wherein said Het2 is optionally substituted with one or where possible
two or more substituents selected from hydroxy, halo, amino, Cy_4alkyl-, hydroxy-Cy_salkyl-, C4_salkyl-oxy-
Ciqalkyl-, hydroxy-Cy_salkyl-oxy-C, salkyl-, mono- or di(C, 4alkyl}amino-, mono- or di(Cq_salkyl}amino-
Cq.48lkyl-, aminoCy_salkyl-, meno- or di{C_salkyl)armino-suifonyl-, aminosulfonyl-;

Het3, Het* and Het® each independently represent a heterocycle selected from morpholinyl, piperazinyl, pipe-
ridinyl, furanyl, pyrazolyl, dioxolanyl, thiazotyl, oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolid-
inyl wherein said Het3, Het# or Het? is optionally substituted with one or where possible two or more substituents
selected from hydroxy-, amino-, Cq.,alkyl-, C3 gcycloalkyl-Cy_salkyl-, aminosulfonyi-, mono- or di(C,_salkyl)ami-
nosulfonyl or amino-C4_4alkyl-;

Hetd and Het!? each independently represent a heterocycle selected from furanyl, piperidinyl, morpholinyl,
piperaziny!, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazalyl, oxadiazolyl, pyridinyl or pyrrolidiny!
wherein said Het® or Het? is optionally substituted Cy_,alkyl, Cq gcycloalkyl-C,_salkyl- or amina-C,_salkyl-;
Het'! represents a heterocycle selected from indolyl or

G-

]

Het? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, pyrrolidinyl, thiomorpholinyl
or dithianyl wherein sald Het'? is optionally substituted with one or where possible two or more substituents
selected from hydroxy, halo, amino, Cy_jalkyl-, hydroxy-C_4alkyl-, Cq_salkyl-oxy-Cq_salkyl-,

Het'3 hydroxy-C,_4alkyl-oxy-C4_saJkyl-, mono-or di{C_szikyl}amino- or mono- or di(C4_4alkyl)amino-C4_salkyl-;
represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said Het!3 is optionally substituted with
one or where possible two or more substituents selected from Cy_4alkyl, Ca goycloalkyl, hydroxy-C,.4allkyl-,
C,_4alkyloxyC,_4alkyl or polyhydroxy-C,_salky;

Het'4 represent a heterocycle selected from morpholinyl, pyrrofidinyl, piperazinyl or piperidinyl wherein said
Het'4 is optionally substituted with one or where possible two or more substituents selected from Cy_salkyt,
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Cy.geycloalkyl, hydroxy-C_4allkyl-, C4alkyloxyC,_,alkyl or polyhydroxy-C,_salkyl;

Het18 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 1,3,2-dioxaborolane or pip-
eridinyl wherein sald heterocycle is optionally substituted with one or more substituenis selected from Cy.4alkyl;
and

Het'7 represent a heterocycle selected from pyrrolidinyi or piperidinyl wherein said Het!7 is optionally substituted
with one or where possible two or more substituents selected from C,_jalkyl, C, scycloalkyl, hydroxy-C.4alkyl-,
C1.4alkyloxyCy_salkyl or polyhydroxy-C,_salkyl-;

Het'8 and Het19 each independently represent a heterocycle selected fram morpholinyl, pyrrolidinyl, piperazinyl
or piperidinyl wherein Het® and Het!9 are optionally substituted with one or where possible two or more sub-
stituents selected from C, 4alkyl, C4gcycloalkyl, hydroxy-C, a8lkyl-, C4_4alkyloxyC,_4alky! or polyhydroxy-
C..4alkyl-;

Arl, Ar3, Art and Ar® each independently represent phenyl optionally substituted with cyano, Cy_4alkylsulfonyl-,
C, salkylsulfonylamino-, aminosuifonylamino-, hydroxy-C,_qalkyl, aminosulfonyl-, hydroxy-, C_4alkyloxy- or

Cq.4alkyl.

11. Use of an intermediate of formula (XXX) in the synthesis of a compound of formula (.



