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3- CYANO- QUI NOLI NE DERI VATI VES W TH ANTI PROLI FERATI VE

ACTIVITY This invention relates to quinoline derived
worerspsgages that have been found to possess PCT/EP2004/053497

antiproliferative activity, sych as anti-cancer

activity and are accordingly useful in nethods o f

treatnment of the human or ani mal body, for exanple in

3-0Y ANOLQEIN QTN DERIVATFEES SWIDH AISEIPROIDEBERATIVE ACTIVITY

proliferative disorders such as

al so relates to processes for the manufacture of said

quin %é‘ﬁw@ﬁtﬁbﬂ ?élht\é? & qlifo ¥ deIREE iﬁajcﬁtﬁlycl%g E?a? finyd &%ﬁ found to

contalining_ t elr use int manuf act ure

nesseseantizprodiferatiye ecmﬁm Hechpseaticeangef agfivity and are accordmgly
w6l nﬂh@ﬂhbcﬁ@b@&bé‘tﬁmﬁf b£Gk hurrlaB 0@ @hinhdl Body, fof Bgample in the

Fou
R T S T L L T

dﬂldﬁ@@@osm’[ yémnm ém&me& abe iaveition 2lsof rekbssytopsacesses for the

A R T AR A A ST
tbem apd 6f theirtyseds theementsfaciue qﬁmsrbcamems ofuseiin rﬂgﬁemroductlon of

04, raﬁl‘,(eel Ifnovvn that several oncogenes, involved
trans ormation of a cell into a malig

t Ul peticulare fheg@anoppds piibe ﬁ%ﬁg@n@mmé%erﬁ P AR igibit
in@ kinagé @M%ﬁné@@ls@%aﬂ&t@@é@ﬁ@kﬁ% ayrdste, kifrdses are a class of

?ﬁ v eleliee Tratiies of PG s tas PERRGhing

tnphnspha:te td threophenelik hpdosyl groap ef afyrosine sdsidnernsésent indbe target
I{I&eﬁls IE%OW‘!? Mt %v%}{ﬂ g]@ﬁ%éﬁée Snb§IvER P he %ﬁh%ﬁﬁﬁmn of a cell

nases, are trequently present in conmon
intorrompkignsnt imeunyellagncods fzepine kise pAvInes dnglugig gertain growth

1@@3@@@@@ Glaetiag qa(ﬁﬂ qxlra}axg euest 130,rm§ PRGF agymws T family of
eGP Y1898 A BRYHE S04 PRGBS LT R RERERTOr typasige kinases,

hereisdferakt reﬁerrmdrto as EGFR rercépﬂoh or BGHype rceptoutyaeninekinases, are

ﬁééxagmn &ﬂe?e?rt iﬂ%ﬁ::%ﬂﬁ%@é {big%rs‘ﬁg{ a§ l%@%k@ Ehno Wﬂoﬁ%r@a‘ilecen lung

CABCasS mchxgllqg aflenogarsinesns and @qgmn@@cpellwa@cqr ﬂseeln%thlaf@er

%a?%kg{)éés 1 &éffc@ls 'gﬁﬁr&ht@m cicet sx%bﬁ @fcolt)%I kb%tall Br §t6@ach
rel a

eratio
csaﬁsoqapcqr& .pgost‘ %ﬁﬁ\l@eml%% QYT fﬁ?@c 8 ma?fsﬁ‘ilc cancet,
volti clirerecexpinplés of dellrpasliferationlatoddiiédrdesec(tm (i matini b
mesyl ate) the first exanples of target based cancer
drugs. Herceptin(r) (Trastuzumab) is targeted against

Her 2/Aesordingtys dtds been yacoghised thatths seleetivriinhibitien of tyrosine
18ARb4 {i1E6k UP vhRie 30 tiel @éa%é& dlen tprcﬁﬁ%aﬁfm Rélhte8 Qisdrdéts. Bupport

I nvasive breast cancer
frethicyieV it proyidediay ﬂ%ﬁ?é( plaea%f&??rsemfé (Trastuzumab) and
Glatvec™ (Biatiaab mésyite) the first examples of target based cancer drugs.

Herceptin® (Trastuzumab) is targeted against Her2/neu, a receptor tyrosine kinase
found to be amplified up to 100-fold in about 30% of patients with invasive breast
cancer. In clinical trials Herceptin® (Trastuzumab) proved to have anti-tumour activity
against breast cancer (Review by L.K. Shawer et al, “Smart Drugs: Tyrosine kinase
inhibitors in cancer therapy”, 2002, Cancer Cell Vol.1, 117), and accordingly provided
the proof of principle for therapy targeted to receptor tyrosine kinases. The second
example, Gleevec™ (imatinib mesylate), is targeted against the abelson tyrosine kinase
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agai nst breast cancer (Review by L.K Shawer et al,
"Smart Drugs: Tyrosine kinase inhibitors in cancer

woheorsapgdis 2002, Cancer Cell Vol .1, 117), and PCT/EP2004/053497

accordingly provided the proof of principle for
therapy targeted to receptor-2-yrosine kinases. The
second exanple, deevec(tm (imatinib nesylate), is

A&bI5h aaRtitusively faemaixgitqﬂasmy tyresine kinasemretddt R vittuylly all

a & otg ?i‘f‘éhlt‘#’rl Velf‘é'g q%tﬁﬁ%es \ﬁ(g? M ﬁ(f P%}é N§ 35%'@%%1’: patients
\mehaﬁelmrﬂmbhmﬁhmmm@wm climchl tials Gd;eesg@mma%mb mesylate)

e(%%ctuﬁl]: %f%ag% \%@Q o ‘Iuﬁs%(%elcerﬁegféﬁg?gb(g%oeéd‘apﬁroval within 3

rﬂomihe of mbmlsa:omehmcsd oﬁ nasSage FPA$ agang @f@lﬁglé%ltnéc FFE?S and
Jeg&i adody 1&9355"6@5?1Watc%e’7st§dy‘fﬁrt ,ﬂ ammm (Drutke B.J. &

i 05 g e

TaydonNog (hessons leqracd Eqmrhe 8%@
3F @BroflRMBY S80S (akawgiier’, BOOD, J.€linyiowast. NO3, 3)Les sons

| earned fromthe devel opnent of an Abl tyr03| ne Ki nase
i nhibitor for chronic nyel ogenous | eukaem a.", 200
J.C l’«h;rthweﬁppoii% givep byF‘s‘hﬁ démonstratigrothat ESngmtprwosm@ kinase

ﬁnﬁﬁ)?‘rgf tciﬁ)&llgg % u%% th?fn JAR] e hib@ 8 transplanted

tenuates the growth i
crtipaings suehigs mnm@nmmww%nﬂr@dorc%%f&% cgEeinoma
Qt%%ﬂﬁmfﬂmﬁ@w Im oPthe PuARE, 19921 UIIY. eAs a consequence,
a

fhgtafes g?@é%esﬁfw%%g i B o Srdb 85y g oren
é@@srsctmﬁargelrtthGERmeeem&t Fan exdmepldsevbuapantihodiss that bigd to the

t

el debpFl SRS Attt il iyt P Gl
tdiled S5 aCcmikimgb),whichwian deyeleredhydmel mﬁ%ﬁm d is'in Phase ITL
%gﬂ %S ! ﬁé atin@ﬁﬂ MdeRgaFedabdrs. XMs@ fegd) pegthising orally active

t uxi ma

eve
dpas thet axepetent an quﬂglggr @d {3 »rs toif F%I ]i@?%%?ﬁne kinase are
héw dIEddvamdedse CEiiel trialsc The AstkhZenccs earepaundfR 39, which is

oral | &r -
St coilse TR e polVad B Bl SPaf Al Rbllcoll lung
camveryehd 0 SHGentniceh@dche eompounPSL. 7k vhich # 29w rellsd
ihsisorhar ()anad‘idm human
RS oy e g sl sy
o1 geiole @Vloriand T, EEES PSR O MFHBDES o R nolecule
(9bsidd Rina¥einBibithss 23 awtieahbechniantengidgepicegkuts; 2008, Oncogene
g g i{;ovvn mar ked efficacy agai nst several cancers in

linical trials (Morin Ml., "From oncogene to
drug: devel opment of small nolecule tyrosine kinase

5000 rh fAdiiGR bR BEG Hos R8s LaEeliown to be

addition to the a
E@llmdelptm mglr@gmrmk}efﬁgfé@% 1$,8ch as ﬂ?swsisg(olb‘sf etal,
'S%hbac 4989’ a43; 8‘131') il Mﬁﬁfe atted eapirnhitsitols eDEGE tygpe receptor
o So” sb gi%!ld trh fn di f ssive
tyrosme ases will be us e freatment of non-malignant diseases of excess
cellular proliferation such as psoriasis, benign prostatic hypertrophy, atherosclerosis
and restenosis.
It is disclosed in US patents US 6,288,082 and US 6,002008, in the International Patemt
Applications WO 98/43960 and WO 00/018761 and in J. Med. Chem, 2000, 43(17),
3244 that certain 4-anilino-3-cyanoquinolines may be useful as inhibitors of tyrosine

kinase and in particular of the EGF type receptor tyrosine kinases. Unexpectedly it was
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Sci ence, 1989, 243; 811). It is therefore expected

that inhibitors of EGF type receptor tyrosine kinases
waoizbds/obgsisisef ul in the treatnment of non-mal i gnAAT/EP2004/053497

di seases of excessive cellul proliferation such as

psoriasis, benign prostatic Rfypertrophy,

atherosclerosis and restenosis. It is disclosed in US

pat ent s US 6, 288 082 and US 6,002008, in the

A AR e N U ) T

stuetuzg showfarhawemossn% Vithy be useful as

i nhibitors of tyrosine k|nase and in particular of the
EGF type eceptor tyrosine kinases. Unexpected|
hésrceimebnan Objorys iscReror FHBRua: fQBIPTIOR GHEHE: pifgsife kinase
iahdaentuséfal Mha n{aﬁiafabﬁire of medichrheiite ivt the nreatnient bficed]l

0 have e kinase inhibitory activity. It
?@@ﬁg%%%ﬁa?ﬁ §H ﬁ%%Ject of the present invention to
provi de further tyrosi ne kinase inhibitors useful in
t he manufacture of nedi canents in the treatnent of
cel| proliferative related disorders. This invention
Blis invenioncenngenns gempeunds byl () xo t he
AT- oxi def orns, the pharmaceutically acceptable
addi tion salts and the ster g?nicm'lyfysoneric forms

t hereof, wherein Z represénts /r/4$; Y represents
- Ca-gal kyl -, -C3-9alkenyl-, -G s vkylfloxy Ci

-sal kyl-, -G -salky)~-NR*-C i al 5

-sal kyl -NR*-CO-d -s IkyI -G e &%NR

14-G _5al kyl -, -Clfall Oyl - CO- N& , - dRal ByI - NH- CO- |
-CONHC i -ealkyl NH-@OC|4’\aIkyI -COGi
Zalkyl-. -G _ 7al% C8O C al kyl, -G

. 2al kyl - NH- CO- CH 2R15-IN
bond, O, -O-C "alfk
-NR10- Gi _2al kyl -, NRTT6- “co ¢ i92al kyl
-ON=CH or G .Z2alkyl; X§ represents a direct bond,
O -OCi_2alkyl-, CO -CO d .2alkyl-, NR11, NRp

thQN %ﬁh& dem RariidcetiRafl a&@pﬁbu&mhtm salt¥gh@feC

|, Rl represents

ﬂsre? macallw%%eﬂ%fgﬁas L‘ng 53/ Hornyl, G

G "al kyl -

Z represents O, NH or S;

Y represents -Cjpalkyl-, -C;oalkenyl-, -C1.salkyl-oxy-C;salkyl-,

-Cy.salkyl-NR2-Cy salkyl-, -Cy.salkyl-NR'*-CO-C;salkyl-,
-Cy.salkyl-CO-NR*-C; salkyl-, ~Ci.¢alkyl-CO-NH-, -Cy.calkyl-NH-CO-,
-CO-NH-C¢alkyl-, -NH-CO-C; ¢alkyl-, -CO-C.7alkyl-, -Cy.7alkyl-CO-,
C1.¢alkyl-CO-Cy ¢alkyl, -C;.oalkyl-NH-CO-CH,R *-NH-;

x! represents a direct bond, O, -O-Cyalkyl-, CO, -CO- Cy.palkyl-, NR1°,
NRY-C, salkyl-, NR'6-CO-, NR®-CO-C,zalkyl, -O-N=CH- or C;.palkyl;

X2 represents a direct bond, O, -O-Cyalkyl-, CO, -CO- Cr.oalkyl-, NRY,
NR!'-Cy.alkyl-, NR'7-CO-, NR7-CO-C; salkyl, Het’-Cy.alkyl, -O-N=CH- or C;.
salkyl;

R' represents hydrogen, cyano, halo, hydroxy, formyl, C.salkoxy-, C1.salkyl-,
C1.¢alkoxy- substituted with halo,

C1.4alkyl substituted with one or where possible two or more substituents selected
from hydroxy or halo;

1 repfésents a direct
j, 2al kyl -, NR10,

. 6al koxy-,
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G - 6al koxy- substituted wth halo, G ~alkyl
substituted with one or where possible two or nore

weoeurbwstossugnt s sel ected from hydroxy or hal o; - ARRT/EP2004/053497

represents hydrogen, cyano, hal o, hydroxy,

hydr oxycar bonyl -, Het 16- car bony! -

C ~al kyl oxycar bonyl -, G ~al kyl car bonyl -, am nocar bonyl -
nono- or di (G "al kyI ) am nocar bonyl -, Het 1, forrryl

%(?t BYdrio; ha@o hydroxy, h%rjdroxycarbonyl- Het' -carbonyl—

f ,
thlqaqmgrbpwé;ﬁﬂoa }W Oxglrmoca?gm&f Pt ut edW| th

ha|@0n@op&m _aBYDpdih tmer&) rmn@yl Ghailleyly @ 3alkyeyl-,

kﬁ”ﬁ&y@ﬂ%ﬁﬁ;ﬁtgmﬁﬁ_ ﬁgﬁﬁﬂ ORI R e i xorane

optd,Qnkkbky- smbmtutedwhﬁﬂhdlb h one or wher e possible two

of @?‘E@P’? %{xg)%f:urt @%ﬁﬁ ?&E hS%‘iﬁM HEQ%Y mBfe substituents selected
hydr oxfquﬂ:a hydIAKﬁod‘]RaR yl oxy-, C"al kyl oxy-,

. epr es let tg)’ﬁz/ vﬂf&éﬂ RAUICY (SNPEis 'obtiblﬁﬁiw stibstiteted JithronSdr

| oxy substi tuted ne .or, where
possi DVRATQHO 1 @ OEPOLR SUPHUHEYS §‘§AF‘?§€4 ﬁﬁ‘?ﬂr}{yﬁf oxy o
G 7al k(yM -oxfydroxy, halo, Het2-, -NR6R7,
L£arbon

b
erf&s&é?%%hy%g%q DRy, AE Ry o %‘w A Refoagart
R atfAlkenglosgcoptiondiy e\fusutmtddg,lwﬁblkt etpmsngﬂé ﬁbg@k}’loxy
suﬁ%ﬁa% vﬁéﬁé one Gt} ll'f@?§ El) 5@% Wiwo oﬁﬁa& su9§t1tﬁ’ént§ §dlected from
G rGida lqmrhydromﬁklw Het'4 T&ﬁé&y c%rm%N%R ot Het yparbonyl-;
KBy Tare @h My ind s‘eaerctaarﬂdm Gydlropen syCrialiyls

%ranﬂra[épony P@@Qﬁﬁ!&bfoﬁ#ﬁg@# i‘yg’%?gﬁﬁ f?fd%%ﬁ nstt;lyly

sel aﬁhmdulf(ﬁn}m, motlo oged, (CQ"adakyﬂ);—hmnmﬂ]M da'lquﬂ}’-ch@lkylf :

hydo 1-, Y0, ccydibalkyl, Het’-
pol yhg Xyc,@’l“‘lé%ﬂg y“ W&Z res t g ﬁéc ro aékﬁ,
’\al ka,r 1aa1kyiet Hg’r. Grar Bq;yﬂ(-ypol ydroxy-CMa -C14a1ky1— or
ﬁ ar bonyl optl onal |y subst ituted wi t h Het
yl

-gc c

R%m 2 shcarh g aatly et Ao SRR AL Corpstpation
Wi tHeﬁﬁh?ycﬁbxmemkﬁeﬁublﬂ@bkyﬁmﬂlqﬂm@mh:dmmt@m&yl-
R S MO0, U M0 oy

~al ytionelly substitued Wlth IMt—CW{k){JﬁfmeSaI@nyla [Geylkenylsulfonyl-,
Ci4alkyloxyC; salkyl- or phenyl optionally substituted with one or where possible
two or more substituents selected from hydrogen, hydroxy, amino or Cy4alkyloxy-;

R represents hydrogen, C;4alkyl, C4alkyl-oxy-carbonyl-, Het!”, Het'*-Cy4alkyl-,
C,4alkenylcarbonyl- optionally substituted with Het'’-C; salkylaminocarbonyl-,
C, salkenylsulfonyl-, C;alkyloxyCisalkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Ci4alkyloxy-;

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

R and R are each independently selected from hydrogen, Cialkyl, Het'*-Cy.4alkyl-
or Cy4alkyloxyCi.4alkyl-;



C2- 4al kenyl car bonyl - optionally substituted with Het

19-C 4 allcyl am nocar bonyl -, C2”al kenyl sul f onyl -
wQi2e052058318 oxyC i -4 al kyl - or phenyl optional | yPCT/EP2004/053497

substituted with one or where. possible two or nore

substituents selected from hysdrogen hydr oxy, am no or

G "al kyl oxy-; R12 represents hydrogen, d™al kyl, Het

13, Het 14-Cwal kyl - or phenyl optionally substituted

Y 5:3k1l0BibiN QhbTRARA SHtIBplicnyE hidelyl,
Feé)g%%gt ?rx&di‘g%ﬁ @? 0
alekmeﬁ»y;sulﬁdmy s i, Jp sy aesermaiy) hedrsisathpnyt
f r o e dinRiE8sdyl i o; Het 15-CGi "al I cyI or
¢ 21
SR Y S
5 et by@galufyu@bgzclnmﬁyl@xy thiol, hydroxyphenyl
nynocar n 0}
A O BR Ma SO SRLRIN poPsE miyha i@t el
fr ofnrmm;memlylmlomlawl thiszolyl.- @azcg{yﬂym?zo , isoxazolyl,
M?dm)h WIRRSIR Sl et 1shgiheha11yysmbmtuted
o BEIENE pyril hal i.ny| B
e, Co B o ARy,
10 r r o%é?ﬂé?’ll-ox \@;\ﬁjgrﬁcérlqﬂnrﬁbno Q%df(camkyibammw btitmipb-carbonyl-;
ﬁg?l?fﬁiﬁﬂé%a helfrmeYCleseleg %ﬁe horﬂ'ﬁ; pqﬁ%lﬁ Yl piperidinyl,
phepytrolidifgin HieronphOkinyd yk dlthJ@ly\lawh@)remcsain@ i israptigyally
il S ar Sl s e o
pi pbvémxriwalo @mm,ucamﬁl}cy Iydeor € 14 | S alkyl-,

15 thig g&f&? Bixk1-Gky-Ci {lcyal) Yhonob of &i(ﬂlﬂkbd)ahlﬁn&- is
opt 1 onal

opt ol Ly gl iﬁ}éﬁ#ﬁ%%@?‘@ﬂ”e BRIy har o,
ani mgonoCor didCkyalkyl)ahst-suiforgl- arbidokylfonyl-Ci ~al kyl - oxy- C

2 1 d bndeff ¥ép’r@s§ﬂf dtero é‘lé‘ Eelectéfpﬁ‘@m
b aapen Lo ot ficpénde il
al | cgérphdmyﬂ;mj])ermﬂyplpemhgw@ ﬁl@py]d pyrazp y¥ ox%]lanyl azolyl

0 " 4al % ﬁaﬁdﬂrlf RB¥470ly] AeRadRsslyl, Y¥idiny] biepydrolidityl 4herein
andHet h ependen t]

h
sel sadddett, Hah ‘T:?h@l qgtpgpa Yyﬁuﬁgqtggeﬁ%tﬁ oxﬂﬁet G{yﬁe%g ﬁé)@lble two or
f ur aRore summ stlectedifrotn hadrpicy-, tnirmzoCylajkyby az ol y|

pyr %g‘ @Lﬂn&m&é@ﬁn&% b}ého 48%‘?( 4gﬂéyl)91'hmosulfony1 or

opt |amnad>-l(ly4slkbls;t ituted with one or where p033| bI e two
25 %fef%ﬁséﬁf%s&ét&z@ale%efe%{e%&ﬂ pHERiByIspiyeridigyTiwherein said
heterocycle is optionally substituted with one or where possible two or more
substituents selected from C;salkyl, Cscycloalkyl, hydroxy-Cisalkyl-,
Ci4alkyloxyCialkyl or polyhydroxy-C;salkyl-;
Het® and Het” each independently represent a heterocycle selected from morpholinyl,
30 pyrrolidinyl, piperazinyl or piperidinyl wherein said heterocycle is optionally
substituted with one or where possible two or more substituents selected from
C1.4alkyl, Cs.¢cycloalkyl, hydroxy-C;4alkyl-, C1.4alkyloxyCi4alkyl or
polyhydroxy-C; 4alkyl~;
Het® and Het'® each independently represent a heterocycle selected from furanyl,
35 piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or

;—
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C3~cycl oal kyl -C i .4allcyl-,am nosul fonyl -, nono- or
di (G ~al kyl ) am nosul fonyl or amno-C i “al kyl-; Hetb

woeps@ases a heterocycl e sel ected from pyrrol i #CHEP208/053497

pi peridi nyl wherein said het e ocycle is optionally
substituted with one or whereé possible two or nore
substituents selected from Q‘al kyl, C3*cycl oal kyl,
hydroxy-C i *al kyl -, C al kyl oxyC i al kyl or

pol ﬁ'@é“di{ﬁ g)ﬁ%‘ifn)%ﬂly suBliitted C,HAkG), @ngiRioatky®®; halkyl- or

i ndepen epresent a hetéerocycle selected from

mor ghisbiGnaalkybyr r ol i di nyl , pi perazinyl or piperidinyl

wherein said heterocycle is optionally”’ stj tuted

with one or where possible two or nore slbs uents

Eedliﬁ-p@deﬁw ?nffzaym Isel_eﬂ@iiyom mdbly) bt Eydr Xy- € i
H xepr | HOBhyhye@siayL piperidinyl,

WY fpiosents p BoOeHHE sl @l Trofd mlpHOAYI Mgy pipericiny

uli i i 1 tlonng

a hpymolitiyy) ticreorehelinyl pr dithiraylarlarein spip " dthyRtonaly

mr)]_r Q&B%inhl‘?éd with bﬂié Blf‘%héﬁé !pgssﬁmlé %\?@ lo¥ knorél é@ﬁl{u&ﬂt‘g kelected from

t hi azolyl', oxazogly [ z , Al Soxazol yl, o i

oxalydresyalo, snQy ﬁy@ﬂ?ﬁk’%&f‘y’@i'?waﬂw?" %ﬁﬂg{l Rl

Her y@okieCl Qalkgl- Gt Coialttyly nsunbs bi &€ calkgBatiad- or

C3*cycl Oalchg(ll'cll%ﬁl kyl - orag%ﬂ‘_u_yno-o ~al kyl- 7 Het 11

r epfO8EHPSHa-1é 6’@%‘9 &%t ed fromindolyl or Het |

12t mipresemind Ieterotyelesabaye fomalyaelidiayt oranp vhergin said

P PREAZIONL 45 B 119 kit witR loh8 b¥here possible two or more

t hi gﬁ%@ﬁ% " tﬂ’%?hg.b‘?ﬁ%lanw wher ei Lot be 2 ey

opt isehstitueptsselsster diome 14k, Greeysioa BESTIHF e o

or @Lﬁla‘%@?@{gaﬂ@mbﬁp@?hﬁﬁbﬁﬁdmhﬂhydr oxy, halo,

am po, " | = hydr oxy=C i al kyd- . G2 Xy G

ek Repraset 5 betereicld Seteci il rptptifl poroRait, igotadinyl or

di ( @ipetitiityl Wasieimsaidhetamnypele & opfiopali substitntedi wigh ong or where

tal {;s'ibge 'ﬁ% %gtﬂ’o?@gu%}?ﬁtgéntgfa\%ﬁ@& REUEE£aRSH, TS BFkIbdTRA)

pyr i arnyl “or pi peridiny erein Sﬁll het er lc.Ie

i s dydiosyrdlilgllotsShialkylesyi-satkyd Repely @%%@ Ble

%&?5 Qﬁc} ﬁ@tfﬁ e?ﬁ%&ég&b&ﬁ%xﬁﬁbfﬁﬂ g efefaemri@iscléaibd filom morpholinyl,
CycCl Qal . roxy-Ci 2 -, .Q. .

ol Yol s oY enspipy! Whigspipid ABRAOAL optionaly

het gubitebe withlone oe trhereqrassibleivol drmyore syiystitughtsdielegied from C;.

pi perazi pyl 0 i o lMalY ein said heterocycle is

opt i’%]%ﬁ’ ﬁé"‘%yﬁgosapﬁ’a{)}ggd% dgln“'ggﬁg’or where possible two

or rthualkglosyCialion os pelyhpdosrGirelyls _ _

ﬁéfy' féfé‘{éﬁb’ & h&@}o%#le sQWElE@ FondGnofpboliltyl] pyrrdlidimyilkpiberazifyl,

i Aal cyl or poly ¥dr°XX&qAﬁl k};]l-- . onall
1,3,2-dioxaborolane of piperidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from Cy4alkyl; and

Het!” represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
heterocycle is optionally substituted with one or where possible two or more
substituents selected from C;4alkyl, Cs.scycloalkyl, hydroxy-C;4alkyl-,
C14alkyloxyC;4alkyl or polyhydroxy-Cisalkyl-;

Het'® and Het" each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidiny] wherein said heterocycles are optionally
substituted with one or where possible two or more substituents selected from
Ci4alkyl, Cs ¢cycloalkyl, hydroxy-Ci.salkyl-, C14alkyloxyCi4alkyl or
polyhydroxy-Ci4alkyl-;

Het” represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, imidazoly! or pyrazolidinyl wherein said heterocycle is
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Het 15 and Het 21 each i ndependently represent a
het erocycl e sel ected from norpholinyl, pyrrolidinyl,

woipisroagiiay|l or piperidi nyl wherein said het er eCY/@EP2®4/053497

are optionally substituted WI.}h one or where possible
two or nore substituents selécted fromC . 4alkyl,
C3-6¢cycl oal kyl, hydroxy-G ~al kyI , Owal kyl oxyC i

al kyI or pol yhydroxy Cinalkyl-; Hetl1l6 represent a

h et %ﬁﬂ’%ﬁ@&f‘gﬁh gég B Whérd ?Qbﬁb’% kwo BY friofd sulbstithibnts selected

pi p razi
\Ahefr@nrclsaikul ro?ets LehycoRpt - S §3D SelsoRY ety or
dﬁb 17 ukiﬁ phiteaint Heé‘éfepfaseﬂs ﬁlhemdayéhl skletted from
t I e I‘ ese

n het e cl e sel
py rPETOlF B %@Yalr BTSN, BiBrR L CLorap iy oyhgrein said
' S BféroOyué is)bpmbhslly subktiiedi with emeeorovhextpossibie bwo m more

ConuriEn sRetRl FhRLOL GRS Wg‘é@"ﬁ@‘ SRy Kl
or Polajityfaryd yalkyl ompdlxhydrome@wll@hd t 19 each
REE:M $dnd RPY ?ed%g defertRhey Pép‘x‘éébﬁt ;ﬁﬁhﬂ%ﬂﬁ&nﬁll bshtuted

wy@m,@ alkls '”yglﬂaﬁ@v"erﬁqna g aBEeTiTR i

fﬁnﬁ@ﬁﬂf&ﬂg , hydroRy-, (rmaekﬁuiastdrmaaikyl
sel ect e from G "al kyl 6cycl oal kyl, hydroxy-Ci

~Nal kyl -, G4 al kyloxyC al yl or
Ao bydayid tinxforégvang dofinitiondend heredpiftesent s a heterocycl e
S8 18?&%%&}9 E&Bf%]&%' lnoa%d%{d ol i-dinyl,

pr.p nmor phol i'nyl, im dazol yl or

'pgr:zi‘?@l i |mqﬁ]§1r%'leltp);si’al d heterocycle isoptionally
s@bslliyll ubﬁ@bs\m’aighomﬁi bransited rchmpmamrdjécbhydxmanbomd@als having

ﬁ9§fﬁ{g§ﬁ”em Sq(é’t&'n?%t ”0[950 @%a}n%yk RS 3Rk i tke;
ﬂy;ddeﬁges@trargm klsdbran¢h¢d pin;sprate h—xedrsz@rb@maéscahl@vmg
%O'E)’;lr E)réf) ?aéﬁ ?_t&%s %ﬁéhe%s E‘Jr%%ﬁ{{g‘, {Heﬂgﬂ rla‘{ﬂyl propyl butyl, 1-

eri

wythylethyld n}elthmt@p}ﬁla A %@mthygq 1@@9@@*“3 optional |y
S@D Sl dbBslesWiripho 86 BranwedchainGatirdtedhydwcarbommadizals having

%;S?t oA Gatban Roms sugh s, 5of Sespleq Ttk ST DrpL bUYL, penty, 1-
10X - ditlyltbpyl, 2pdlidsthyltiy] akd the ked and Ar5
b@ ]]h{iqieﬁg ‘?{)1 c:fucfe%’l ﬁ%ﬂéﬂ(ﬁ&l@ BY%hePH&h@lngésythereof having 6

yano,
@rbmi itptvs shétozs, lﬁamxample lerilad é’udlmsaﬂ;mlbwln 3=methylpentyl and the

%?roxyl OQ ~al kyl /a\lm Eosul /fagnyls : ihydroxy- .
il 0 0 PR aving
Edren SonRLEH &, oy exampint]2,3adimiethylbutyl, 1,2-methylpentyl and the like;
- C3.9alkyl 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
the like;

- Cy4alkenyl 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.alkenyl defines straight and branched chain hydrocarbon radicals containing one
double bond and having from 3 to 9 carbon atoms such as, for example 2-propenyl, 3-
butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, 3-hexenyl and the like;
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- Cral kyl defines nethyl or ethyl; - Cral kyl defines
strai ght and branched chai n saturated hydrocarbon

woadispasashaving from1l to 3 carbon atonms suchras/EPR@r/053497

exanpl e, nmethyl, ethyl, propyl and the like; -

G ~al kyl defines straight and branched chain saturated
hydr ocarbon radicals having from1l to 4 carbon atons
such as, for exanple, methyl, ethyl, propyl, butyl, 1-

b i o
@Bb&oaﬂé@ﬂg?‘dﬁg)@'a%%ﬁ) & Sarbom RO YA GS, Fo amDNG, 2ropyayl, 3-

Q-lp@ﬁtyﬁlﬁ 348 ﬁtyﬁylaanhahyme-bmyhyl atHethmyl and the like;
i °py'laeéi3ﬂ¢¥ i1 Wetoap E LRI Lyctonenist o eyclohexyl

-@@hlkyloxysiemes"tttraight onbiancledGatrratbd hydracatbom mdmaMph as

LB {é}%ﬁs?%v 108 AR SRy e

likme I|ke - .7al kyl is neant to include C "alkyl
x? i H%Emthce FRIRRUE @ﬂé}%ﬁ%dhﬁé’hl Her%diﬁdlb@fés such as
or exanp

lmetlzom Pﬂlﬁ?{p}eﬂpy}' OB PURHERY, 1 k@eﬂlyle%' éype%ﬁprqugoxy and the

18 ai ght and branched chain saturated hydrocarbon

radi.cal s hav from 3 C

pﬂoi‘{}]ﬂ%‘ ‘té3 égrﬁe? Tic e@<§F4ﬁWg 9?%%%e§#,ﬁgnon ?avmn%two
thive dr ivkese pessﬂﬂe matddg,rmxmxbsments,tsuelu ghfor ammpleénﬂmamethyl
chai n hydrocarbon radlcals cont ai ni ng one doubl e bond

and having from2 to car bon atorrB such ,
zé&asegu@thqfnwgm@deépﬁmwn herepafien ffie tepm %‘m@mfm to a radical
=0). C - pal kenyl defines stral ght and

branched chai n hydrocarbon radicals containing one

doubl e bond and haw(g gn 3 9 car b8 ato such i1
B bapechegramsiy Bty b0 deBiptioh§ s Dol A meant o
lgaﬁhﬁ ?Xi 1b1§ 19‘6%}1@ '?Ullms tﬁéﬂéﬁf 5oy mgtaﬁ?ékt Iﬁfﬂﬁlyl alsdayedes 2H-
é defines straight and

Ibyrmlsdhmzolyiimludysj il,@c‘h olyi anfl bal%ﬂ@@ﬂyhmadpgz%ﬂéncludes

Lo PG megir s SRR P ot oA O 33 BRSO,
RidIRRHYD) iﬂclud%s ﬂ@rﬂ-ﬁﬂadlazo%rlnlﬂzllyﬂhia&dmlyy ny2,5 tﬁwhmxglyydnd 1,3,4-
andthe’l ik Cé’\c cl oal ky ggnerl cto

M@p%mwanyém&sa?%m%la%é BYeBYld cycl ohexyl; -
o L%l gé%rqugé}:agésrggé{ggﬁ ht or oY a&é}gd g ﬁrh%}e?naﬂer may be

ﬁfa@ﬁéﬂ t@ﬂie rémbtinded sy the]mdillehﬂy bf fdndut@(&) through any ring carbon or
e RSB 105 SHEhs, e shehdihartenfBahiy i
may be a 1-imidazolyl, 2-1m1dazolyl 3-1m1dazoly1 4-1m1dazolyl 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-yl, 1,2,4-triazol-5-yl, 1,3,4-triazol-
1-yl and 1,3,4-triazol-2-yl; when it is benzothiazolyl, it may be 2-benzothiazolyl, 4-
benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl and 7-benzothiazolyl.

The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid addition salt forms which the
compounds of formula (I) are able to form. The latter can conveniently be obtained by
treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
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nmet hoxy, ethoxy, propyloxy, butyl oxy,
1-met hyl et hyl oxy, 2-nethyl propyl oxy and the Iike; -

woaboslwgsinexy- C i ~al kyl is gener| c to a G "al RgI/ER2004/053497

defi ned herei nbefore, having §wo, three or were
possi bl e nore hydroxy sbstitiuents, such as for exanple
trifluoronethyl. As used in the foregoing definitions
and hereinafter, the termfornyl refers to a radica

| SRR saalsegs i
%&é a ové C}I‘F&;&t%on%c anéﬂﬁielgée?ﬁgé;toz?rg%are nmea
¢xaoiplad acedic) PiopeRgie, hydraxyaesticclaptc. Myryvie osgkic, nf 9mc, “succinic
ql esmﬁféedl@wdcfd)yﬂna@ios ﬁ;mmd weis, fatipbic,roittiy) memamuﬁbmb

lggqﬂu‘y bet trlggl %jo ggggl glfbﬁ:)gy:la%gl icylic,

alicytic agamholt and the, keaxildi azol yl and
1, 3, 4- oxadi azol yl ; thiadiazolyl |ncludes
1,2,3-thiadi azonI 1, 2,4-thiadi azoly
Théplﬁ{mhcwﬁcdboaqcbptabld agld@on saltshasgapxgmpsj, herewpg\zﬁ,qre meant to

EAEbSRe BEpBSANY of bt R dditiGhl S Bfms Whoh the

rocycli es as ne

finit
ensnpauads ekformala (Beare bls do &ym: g’} Pq%\éﬁé‘ﬂ e wﬁ%sarft forms
2R ¢ kAt thesoailm, pothssidih Lalthurarylty, Iaﬂ@alsatﬁmaltmmth

hei er oat.0 Emy Sl E’%’ Og?]ld%ﬂesuci?r ?Su%g %%{né)? 2 rﬁm%naz WQS,

BenzﬁihdRZMmbthyBDl-ghchmné 3Hydrabamma;| amisoydcidsng.g. arginine, lysine.
5-im dazolyl; when it is thiazolyl, it may be

2-thiazolyl, 4-thiazolyl and 5-thi azoI ){ [
Convergsly baid sqltrﬁ)}mg gan be convieried by treptmqn Wlth an appropnate base or

laqnallﬁtotﬂgéﬁggéclébybasdflolqﬁ‘l triazol - 5 yI 1,3, 4-triazol -

g@% mdglggnﬁal ta; 'PS‘% sz)vs\gﬂs? pﬂ%ﬁ ‘rg;fa solxates which the

bsmpahfds of frylula a) beweld amhazsaltg/th,ere@f eaakle ki forml Buch selvates
nzot L. ally acceptabl e

gﬁedii% %ﬁé‘% %OPone%Bherel%above are neant to

corrprl se the therapeutically active non-toxic acid

efrfg]%'ibré@c‘h Qi EsotiricForhas @A NeRlhetre flofiissthe fdssible
ar e

e to form_ The |atter n co ent |
diffenent dsgmsyicas avalk %@@#@Bﬁ%‘@? Fosm WhiEh e Hai"’“nds of formula (I)
ﬁﬁl?li)@mebs’itlgnlaﬁi stherise piticakd ondidisted) therdhemical designation of

golaggq{@ﬁp oS ﬁl(r: gt(s]algﬁ ngbfésstgr)égéﬁéﬂﬁ{:dflg £ B formationally

rom cacl
iiotrreric forpiso szp& oviktoresrmentairgng al diagterepsuersy .en@*h?mﬁr% and/or

E&Jgﬁn&k' Sf‘tlfésbas Qﬁolmlhﬁcm?é: eAll %teréUcH&ﬁi&Qlﬂye isomeric forms of

oxyacetl actic, pyruvig, oxali | oni.C
dhecoomionnds ofefonawa@oah e rgs ot i apinAiare S eqch other are
iBbided té BE bbiaeed Hithin the seopelvEniasplefanninvention.
et hanesul foni C benzenesulfon|C|J toluenesulfonic,

o o siortran i iormuBDt oy S etslip BAF Bulbgf . Sue

Fainissalthsugtensti eﬁ;pﬁdﬂy dndicatabimvbe abevenoemulatare 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
so-called N-oxide.
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conprise the therapeutically active non-toxic base
addition salt forns which the conpounds of formula (1)

wanesassxast o form Exanpl es of such base addi t POWER2I0H/053497

forms are, for exanple, the ﬁdl um potassium cal cium
salts, and also the salts with pharnmaceutically
acceptabl e am nes such as, for exanple, ammoni a,

aI kyl am nes, benzat hi ne, i V- et hyl - D- gl ucam ne,

fé’&@d‘%ﬂﬁ fBdhpouRk donsists afthagegdomp&ndé ySfo@ula (I) wherein
nverse ¥ Sgl d salt fQrs canl be converted by ®

qqe@amﬁsﬁp thectallowing sptaeHans £8P ase or acid into the
saﬁﬂs(NH)r base form The term addition salt as used

erei na Iva ich the
%5??6859?1% Eﬁ#@r’n’é? ?ﬁé %@F’t s thereof ,
ar e-Cakszhlkylt- eCmall&lc thsaﬂMMﬁ-Cﬂ-e -(ﬂﬁfCleaE:wa «Ci17alkyl- -CO- or

Qf tes and the like. The term
}er‘e em ca 16 Soneric forns @s use1q her ei nbef ore

X erepresents e @dégalkvb ONEIERNR' @thé\‘Rc Gagalkgl-) ingpgparticular
CONg R STRinERNRY rehRSRs Wbl 6ROl LoMPounds of formul a

I&p@%@é’%@%ﬂm&# AR POgER Creflaige” or
de guqkés?{ aticy; X o pmﬁlaﬁblhbfﬂjﬁ&nb)(ér@t@em ahhmdm;:ﬂy
22nt ﬁigf’g'lﬂjg @1 Q:ﬁezrfantlFo Fs-dzi\rar; alﬂ{ﬁ —0-
corﬁmﬂ@}k ,of%ét he baS| c nol ecul aEH Sfte;h;,c;pgilgouﬁldls o

&h%? di'g t?,’]c aﬁﬁ”ﬁélb%r ? Qrefefidl
I%ar@nreéfizﬁfckpgeq, RAINGITA A ALK LR ALY SRR
SCOJAchQfx moﬁylemt6-dam@pr_l @pﬁan@@ye, Af° drifietbonpounds

forllf‘i‘sa ﬁ%ﬂ%&%ﬁ% %]ff{gg%hg’q%%fgyd&%q éyaﬁn'%y |ﬁ;3{ add in

theCﬁéaﬁ;syﬁyf-mrHeta are intended to be included within

g RSORE R OARRETE INTRL O G 500 e
t h&gaﬂmqswmbgﬁt@wdmme@rm hergupessihle, twher @Pf%sg;sgrfa?ms
ni tge%%rdﬁ;@@4ﬁkﬂog @E@%i to the so-called

s RS o SRS 15,

RH eelfred:dnmvh}mgogeascuadltylomsClaqahdyy-oxy-Zanbepyle;s ents NH Y
K2R e BN o AP

Hga rqpa:c;qents th;azolg@p@ma]hy-p@@ntuted@go, Crsaligyl,ypdroxy-@ysalkyl-,

. Tabiorlt, PRenyALC, salkyl-, Cyalkyl-oxy-Cialkyl- mono- or di(Ci.salkyl)amino-
or amino-carbonyl-;

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

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

Het' represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidiny]l wherein said Het™ is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or Cy4alkyl-;

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

Ar* represents phenyl optionally substituted with cyano, hydroxy-, Ci4alkyloxy or
CMa]kyl;
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C -ealkyl-COC ealkyl; X1 represents O -0O0C

J2al]jyl-, -ON=CH, NRLO or -NR1O-C _2alkyl-; in a
weoaondsiosgdiar enmbodi ment X1 represents - O or - POI/ER200#/053497

X2 represents a direct bond,_ (1),_ -0 G _2al kyl -,

J0-N=CH, G _ 2alkyl, NR11 OF NRn -G 2alkyl ; in a

particul ar enbodi nent X2 represents a direct bond, -

ON=CH, -NRp -G .2alkyl-, -NRP-CH2-, -G _2alkyl -,

. i titufedGith cyd8d, hyai6oep € Lalkyloxy or
Ah{%%ggseeﬁ%q%:ﬁ?gk%?m Igz%%y %rbs ht%érdoxy, }E)r ef e?gbﬁqﬂalalg?’ R)é
rep@e@@ﬁﬂ-s hydr ogen, cyano, hal o, hydroxy,
hydr oxycar bonyl -, C _ 4al kyl oxycar bonyl -, Het

- car bonyl -, C2"al kynyl .- 5 or He : :
& T P osormoradtimhyit o Mg rorphutis offoffyl 0 Bibrein one
dmasreof theGdlloadingymeytrictians apply :1; R3 represents
dr ~ydroxy, Owal kyl oxy-, Ar4-C "~al kyl oxy or R3
?é?ﬂrg%g{r%t%ﬁﬂ"al kyl oxy subsfituted with one or where
Yaemedsnts Cawalkyl-nbh clkyNR |t Gesttkyl-s b edadrNH-EQ- or
G "ghds, X 1Het 2-; R10 represents hydrogen, G al
}\%l - orSNC}J? ~al yl -’oxy- carbonyl -; Rl11 represents
yERDERSERES -Oxal kyl - or G ~al kyl - oxy- carbonyl -; R12
X2 Ripesets & dilebt Bodd CINR'AI yhlkyl-n-NR tGH) 401 2alkyl-, -O-Craalkyl,
nor ngoHn -C. i "alkyl; Het 1 represents thiazolyl
ogjtT AT tituted am no, G "al kyl, hydroxy-C i
Ratepydsents hipdnogen oiedmy | - Owal kyl -, G "al kyl - oxy-C
: ke, hal) Kb Byt 1-20], ik RamshyT
%ie{%}eg%ﬁg?gggrggén,gz reBt’ !el? g’c cle selected from v
mor Prol-Fapenylpeidt azi nyl , ~ pi peridinyl or pyrrolidinyl
RO AdsBnts ﬁydroggﬁ,%ytiﬁ)x9pcmuqﬂwy-ig$$94aumymm’ rélqétte;sents
or ere. possibl.e two .or nore substi n
Fr oG, Subtioteg Y oge OF ety PossiIR B0 P REEfibShuents
e mbsuléonefromal; alkypyesdiitts-; a het erocycl e sel ect ed
[0Q ' ,or piperidinyl optionally substituted
I\/{\n'utrgg’%?&ﬁg&ipgn’ %Lef er abl’l)‘ﬁ‘l methyl; Het 14 represents
B represanty/kydrogan, bosadleylf o WWVTWOPYM perazi nyl ,
Rizgeﬁﬂes’élnl@yhepfngt k) | inQariich ﬂm@hmmimcmmyl; _14| E
IQIQ'EZ Irg&gsen% aic’ etgrolzyclfe ge(iiec\‘é\édt i?or%%or%ﬁolmﬁ,rﬁpgrg%ﬁ'yf pl%eridinyl or
pyrrolidinyl wherein said Het” is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or Cj4alkyl-;
In a further embodiment Het® represents a heterocycle selected from morpbolinyl
or piperidiny] optionally substituted with Cysalkyl-, preferably methy]l;
Het™ represents morpholinyl;
Het'® represents a heterocycle selected from morpholinyl or pyrrolidinyl;
Ar* represents phenyl;
Ar’ represents phenyl optionally substituted with cyano.

Another group of compounds consists of those compounds of formula (I) wherein one

or more of the following restrictions apply:

Z represents NH;

Y represents -Cj.galkyl-, -Cs.salkenyl-, -C;_salkyl-oxy-Ci.salkyl-,
-Cy.salkyl-NR'%-Cy.salkyl-, -Cy.salkyl-NR *-CO-Cy.salkyl-, -Ci.alkyl-NH-CO-,
-CO-Cyalkyl-, -C17alkyl-CO- or C1.alkyl-CO-C;.salkyl;
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two or nore substituents selected from hydroxy, amno
or G "alkyl-; Het 16 represents a heterocycle

weeb@sosesf r om pi peri di nyl, norpholinyl or PCT/EP2004/053497

pyrrolidinyl; Ar4 represents enyl optionally
substituted with cyano, hydroﬁ? G ~al kyl oxy or

Cral kyl ; Ar 5 represents phenyl optl onal |y substituted
wi th cyano, hydroxy, C "al kyloxy or C "al kyl. A

fyrther 0 6 f
K 1rhera & PoUbRIEy e TS LRcp ?ﬁ???r‘?f’fow‘“@n‘”'“” o
resthlklf)*rChmalk&bpin}ﬂ Pmlﬂﬂml@éﬁﬂ@tﬂa Tepyreseity o2 8H2 - NR™ or
I lkg C?}al kyl - NR*-C | - sal kyl - -C
a r NH j -

}frepy@eméﬁﬂgg@rhogdaomq £ eatbBnaO-NRREL ]’éftgpé "@915 Crlkyl,
-NR NR'”CC@ NRELCOZA KBk T, NR@@ NR}Zamkzﬁ]kyl-- B a mrticular
A TR e ot E%Gsiﬁébﬁﬁ- AR ERARA! <
Aal kmwgzgg - ety -C; b, dNIﬁ eﬁ@b@ﬂy -C@Cm - ~Galkyl-,
repr Y% oglego roxy, G ~al kyl oxy-, Ar 4- C
"aketﬁg?lﬁ FQ fits G Aallcyl bst i

(R topcsento hydigets cpanos halo or SHBTOSY: PRSREMEBHPT uent s
Sﬁ* feg}e%gmé hPdRo g@waﬂoom) Rydr¥8, hydroxy Eﬂp@oﬂy@poesen; s

N ogouboma e Seiton bt Lelheg AP S,

al kylna ﬁﬂth@ﬁérhb@‘dﬂnaﬁt Rioreprakémy hydiogeng kyapio, halb;dtydmxy,

r_epr ent s h ocycl e sel ected from norpholinyl,
?ﬂﬂ%’ﬁ r’| dinyl or pyrrolidinyl wherein,said

m? répréssnts by«ﬂmgai Iy deseslys€i-sellesderyini AR -Gnelkyloxyias R represents
POSSEbl g Vg, QbstH 5‘3 V%Hp&ié SrUARRK:E pBSHitsIS tvislof M1BFB substituents

hydroxy, am no_ or -5 In a further enbodi nment
Het @?Cé?ﬂr%%‘érqlsﬂ&ymye?‘%ﬁiﬁd’e sel ected from

MRADR ebéiﬂd h)fli'ro eudﬂk}ﬂybr ©p1aﬂ]gﬂl@|xy-)caﬁmhyl-; tuted with

%ﬁm Wﬁ h}%ﬁgmigl‘f%‘ﬁae% e‘?ﬁ’( 'OX% éralc[) %Hg 262 Eals ect ed

R ocpssuhotiet .0, alkyimaricaianybomholinsh Spseliel

pﬁmr)é{)resents hydrogen, Ci4alkyl-, Het**-Cy4alkyl or CMalkyl-oxy-CMalkyl; in
particular R represents hydrogen or C;.salkyl;

R represents hydrogen, Ci4alkyl-, Het”!-C;4alkyl or Cr4alkyl-oxy-C;4alkyl; in
particular RS represents hydrogen or Cy_salkyl;

Het! represents thiazolyl optionally substituted amino, C;4alkyl, hydroxy-Ci4alkyl-,
phenyl, phenyl-C; 4alkyl-, C; salkyl-oxy-Cjalkyl- mono- or di(C14alkyl)amino-
or amino-carbonyl-;

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

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

Het™ represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidiny] wherein said Het'* is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or Cy4alkyl-;

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

Het® represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl or piperidinyl;
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Ar 5 represents phenyl optionally substituted with
cyano. Anot her group of conpounds consists of those

woaopmasads of forrmula (1) wherein one or nore BCTERE004/053497

followi ng restrictions apply_ﬂg represents NH, Y

represents -C3 aUCyl -, -C2-9alRenyl-, -C .sal kyl-oxy-C
i .salkyl-, -G .salkyl-NR 12-C -5a|ky|-,
- Ci _balkyl -NR 13-CO-C i b5al kyl-, -G "al kyl -NH CO-,

FeBr e%@l %%kscﬁl het%’f%cg% Eé“%ct%%gr ‘%&ﬁé’mﬁ)@g&ééflﬁﬁkiﬁpeﬁ&nyl or

- NRImyrobdinyl g@pm;n said bl@p@nﬂb{ﬁu@pﬁty@ﬂw ong ¢f wghere possible
par tduodrahorg Mhﬁﬁﬁtsefééteﬁ%&@ BpdbRY, anthho or COadlky12-

0 or -NRI1O- rese a di
b@%aepr@ents@h@ylwﬁﬁeﬁy st eﬂw_eéw 3@*0%4 ‘wa%*xy or
2a|®1)aalkyNR17 CO, -NR|7 Co- G - 2atty| NR11 or NR -Ci

d%lrs k %RR %Bﬁ B \ﬁ ar . aah eﬂé{lnﬁgéa)ﬁ(é,l ﬂy%p&ﬁs rﬂ;@g@oxy or

Het Q4ulk@l. . 2al kyl, NR 17 CO, -NR17-CO-Gi 2a| kyl -
.2alkyl-, -OG .2alkyl, - O or - 0-CH2-; Rl
represents hydrogen cyano, hal o or hydrox

o énrthen sroppreficompeunds sppEiss af @Oﬁcg/ema@@wds eémulqﬁ) wherein one

W%&ébﬂﬂé&f@n%g%d@ﬁéﬁdns,a .- 4al kyl oxycar bonyl -,
nyl -, C2- 6a|kyny -, Ar5 or Het 1; In a

%ﬁpﬁeé?mé di ment R2 represents hydrogen, cyano,
e kepredentir-OxyalkyB, ~€ alakiyNR BiCalkg-, 3 salkpe NBERES-C; salkyl-,

repr R RER R (R i iiob of O MG 2%325"’*
pos sinipagicules Yorepresenss sCrzstkiyl-vetuselky H‘@et Edsalkydm
gAilaﬁl NRF.- @le ]]5?)—2-(&1 ﬁ-ﬂ'ﬂ e\ LOOENH -C; salky
A D el ool i gemiesdlls

r eprgaentdkylietO-lo#-O-CHaL;kyl , in particul ar

S B i ST igmee fi,

R' represents hydrogen or halo, .

R? represents hydrogen, cyano, halo, hydroxycatbonyl-, Cy4alkyloxycarbonyl-,
Het'°-carbonyl- or Ar’;

R® represents hydrogen, hydroxy, C4alkyloxy-, Ar*-Crqalkyloxy or R® represents
C14alkyloxy substituted with one or where possible two or more substituents
selected from Calkyloxy- or Het’-;

R represents hydrogen;

R represents hydrogen, C1.4alkyl- or Ci4alkyl-oxy-carbonyl-;

R represents Het'*-Cy4alkyl, in particular morpholinyl-Cialkyl;

R™ represents hydrogen;

R'7 represents hydrogen;

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

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

Het' represents morpholinyl;

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

Het® represents pyrrolidinyl or piperidinyl;
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particul ar R16 represents hydrogen or G “~al kyl; R17
represents hydrogen, C “~al kyl-, Het 21-Cwal kyl or

wWGOi2005858318 - oxy- C i ~al kyl; in particul ar RL6 reQTEP20/S53497

hydrogen or G “al kyl ; Het 1 rgpresents t hi azol yl
optionally substituted am no,“d™al kyl, hydroxy-C i
Nal Jkyl -, phenyl, phenyl-C i ”"alkyl-, C alkyl-oxy-C i
al yl- nono- or di (G “al kyl)am noor am no-carbonyl -

4 a heterocycle selected from
el 2o Oﬁ&h&%ﬁi&hﬁ

nDrp era2|nyl pi peridinyl or pyrrolidinyl
wiVe reps aptiogallpiubsiifaiedywighesspt ut ed with one
or where p033|ble two or nore substltuents sel ect ed

from hydroxy, amino or G “alkyl-; In a further
e(h‘g’@a Mg%gp ?F@BP@?Q?I?E@ a heterocycl e selected from
rFo ripbsel domyplounds ¢@f thaniula (1) yWheedih X ablblws@tdoﬂ-;t ut ed with

oA TS SR, i

pi ﬁbosecnongplounds @{yfnnmhla @) wheraim eX3i represérds +R14C0sCy salkyl-, in
opt aPﬁEi‘:ha{r W th one or where possible two

m)re su |tuen él ect ed from hydroxy, am no_or
c. t %ewympoum&o 1ferm (13 ehgrein aX?reqe@veé@vs:reereﬁéméchl-Cl zalkyl,
foHpQﬂtiéﬁIathWbua .phol inyl or pyrrolidinyl; Het20
re esents a he el ect from yrrolidinyl,
3@ ‘gﬁ{’ ‘é a‘aﬁmm}zgdﬁr‘?sg esents a
het-€ﬁ aﬂlyﬁLléR eiD@e(tlesallkﬂ- @m-GpyafitytCONR ™ pCpailati, iyparticular
pi p%ﬁﬂbﬁm j.dinyl wherein said Het2l is

opt | y Su stltu d’W|th one or where possible two

or thesesompourds of foranla d) sherin Ry influnreradilgro osbremo;or
C‘ ’iﬁééé)@om othdk JFERMARE (Y SVhRRENRP iOMidrs) %hérﬁ or bromo;

t'fc%}q%?)gn\'\cﬂ}se(g}f%@ﬁq o ﬁﬁ{é{ﬁﬁo’ B aperoro U R esiule those

Wi tchmpyamis, oftfyshndi (1) whereliRk yéppeggnt rﬂu@rcﬁitﬂd/kz ropresents chloro

f arﬂﬁ&g oﬁ;g&?x?c; oJf f'(? 9 g 29 Hg gléel%%pﬁh %sgﬁeot tﬁgr%%g}a? %&%&ﬁ optionally

re§ubst1tuteémthap¢hxl Z represents NH; Y represents
Q- tﬁ%b'&mg\mn@ of fAak * Wl&z m@é{éﬁ@l 19partlcular ethylyn;

-S .d.sal K
gﬂ“k%lcompoun a5t |f wmiﬂmﬁh § mcnaﬁ%ﬂukayqphenylﬂptwnaﬂy
parsﬁbs:mktadwﬁ%hr@aﬁcgsents -C3_9al kyl -, -d -saI kyl - NRM- C

: eﬁ%’ g S5 AR RSN e Ry s e i

oxyds dt podikicd, 7 ofNRY Str@iture 24 Ifdnyliula (I) NR10- CH2~,

- ch&é |cl$13ﬁ!pbunds of formula (I) wherein R? represents Cj4alkyloxy substituted with
one substituent selected from C;4alkyloxy- or Het’-, in particular propyloxy
substituted with morpholinyl;

- those compounds of formula (I) wherein R! is hydrogen or Cyalkyl-, in particular
methyl or wherein R is C4alkyl-oxy-carbonyl-, in particular t-butyl-oxy-carbonyl-

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

- those compounds of formula (I) with Het® represent morpholinyl optionally
substituted with C;4alkyl, preferably morpholinyl attached through the nitrogen
atom to the remainder of the compounds of formula (I);
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20

-OG-2alkyl, -O O - OCH2-; X2 represents a-0-,NR

11, NR17-CO NR 17-CO-C .2alkyl or Het~-Ci al yl; Rl
woepsasgngs hydrogen or hal o; R2 represents hy#8COGem04/053497

cyano, hal o, hydroxycarbonyl -, _C "~al kyl oxycar bonyl -

Het 16- car bonyl - or Ar5; R3 re‘|c}|5esents hydrogen

hydr oxy, Cral kyl oxy-, Ar4-G . 4al kyl oxy or

represents Cl"al kyl oxy substituted with one or where

e e
re pwbgl@tmed vhyh)@g@gwl p\lﬁf&tﬁb}b{ momholmyl attached ough the nitrogen
G “abitth ﬂ@%fn%ﬁfd@f’@ﬁfﬂhe coﬁisguﬂemmaﬁ gﬁet 14-Gi ~al kyl

in particular norpholinyl-G “al kyl ; represents
hydrogen; R17 represents hydrogen; Het2 represents a

higt aﬁﬁﬂhd mcéxﬂmﬁﬁhe@ttcffdhé %@mnﬂﬁf\@h@én hyR' spbpnen isutiposition 47, the
eridin | i rein. s
SR is ftacioboe e e R Sy st 2 of fhg sprpgruce of
oformulaf(I)subst ituents sel ected from hydroxy, am no or
G nalkyl-; In a further embodinent Het2 represents a
het er ocycl e sel ected from nor phol i nyl or pi perl di nyl
ophé envapdup eqﬁbts* invensigngpn he prepaied biyyany of geveral stapgrd synthetic
NBbBses ddfimdily l?}sﬁﬁ.tjesskm&dﬁﬁ%é ay bf oﬂéﬁfnc themistry and described
presents e erocy e sel ected fro $qu{§)’ @,1%4 4
i instangs e talavne Felprenessi Ao BHCYEI GORD ol.24 (part4) p
P2GIeB 0L F e pﬁﬁﬂmchﬁm Wﬁyt—slnmﬁﬁ@ﬁce Ahem Phaéaﬁ @k, Vol 41(2) 362-
p D ) e er
%&1@2?% ggll%di%ﬁomuo lgsailrjeiﬁl(ﬁhlﬂz)\éigjebocorrpgunds of
formula (1) wherein -X1- represents -O; - tho\s@—x2 R

conpounds of fornul %(T)vvherel n - Xl- represents -
NRES=Y: in pacticul ar -yhex; g,hose conpounds of ]

fornmul® in - X2- ésents - =~ 1COC
i ~al kyl - b~ih phrticul ar - e—-a-l—-»-}-' Xy
conpo8hds™of Nf or mul a (THabhereim - X2- repra N

,.uU)

represents - Nﬂéil G -2al kylIin particulay - v)
NH Ci - 2al kyl -; - those corrpm*nds of forpdla (T)wherein
- Y- represents Y et
/ <)
HN
WIS NR1
R3/I// N/
@

Y; and Y, represent a C_salkyl or CO-C,_salkyl

X, and X, Tepresent optionally protected functional groups, such as for example a primair, secundair or
tertiair amine, hydroxy ot 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 (1)

As further exemplified in the experimental part of the description, the compounds of
formula (T) wherein X' represents -O- were generally prepared starting from 6-acetoxy-
4-chloro-3-cyanoquinolines of formula (I), which can be prepared from the known 5-
acetoxy-4-alkoxy-2-nitrobenzoic acid (Scheme 2).

Coupling of this quinoline of formula (I) with suitable substituted anilines (III), which
in their turn can be prepared according to reaction schemes 3-7, furnish the
intermediate compounds (IV).
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-G .salkyl-NR*-CO-C i -salkyl- or -Q salkyl-CO NR 14
-Cral kyl -, in particular -Q sal kyl-NHCO C i. sal kyl -

wo 2isasg18onpounds of fornula (1) wherein Rl i 8CTIER2000/053497

chloro or brono; - those conqgunds of formula (1)
wherein R2 is fluoro, chloro bronmo; - those

conpounds of fornmula (T)wherein R1L andR 2 represent
hal o, in particular those conmpounds of fornula (1)

BB thE Rt g&&‘éd{la??g %ﬁul@ 33 d%&ﬂib%ﬁ%ﬂpﬁot@&h@ [G¥oups in

0se conpoun

Oreapia Singhesisbyhiva Giseee fwﬁ’tP G«% Wyfssgjﬁ difipy L9 ipligived by ring
@édw Linder Mﬂ@ﬁ@b& eeHaNIsE S thé wrgetloan@bhnmr (SchetB2 1).s

6al kynyl -, in parthU|Salﬁem€1lhy - those conpounds
of forrrula (1) wherein R2 is Ar 5, in pavi:-ogd(l,ad% R?
\

phenyl]__®pt i naI I yvsubst ituted with cyano; - thos
conpo ds o] ggrru a (xahere n R3 repr ts Hw
and whe 5°d, et Hoxy J; l]at positmen 70q S
st rR]’i:\to of?f or mul a (Ha" S ~“#'hose conpounds

() wher ein I}’ﬁ} represent s g "al kyl oxy subsf i
one substitue sel ect ed éro

ut@d vih
m C “al kyl oxy- or Het 2-,

in Vparti cyl ar %r opyl oxy substi tuted vAzt h nor phol i ny LR R
-t Hyse-ton ds of formu8~yPr in RI1 is “
hydr ege TN& ’\al kyl-, in partb 1mst hyl or HNT SSNR!
whelein B11 i & G Naap - oxy- car nyéN , articul ar CN
t-bu ““Tarbonyl - - tho ounds o f or pul Y
Rifege 12 Tpresent kg optional | yR™~g N O

subst i tut d with C ~al kyl, preferably rnorpholinyl

tagh &étnl;efgmy GHen 526 RdlplQBRNIcASAN {Hlel, Bethylemsyi, Beaheyt oafialkylsilyl
npounds of formula (T); - those conpounds of

LA WP el CERIGISEN hikdtRlopumhilyRitstitnd witirdt P yr R'®
qjkg“ shi t1 e@'\%ﬁ§ e omlz%fe G5:30% Yiwd B2 k3R @litsidnts selected from
f?ﬂ 2 SR O MR AR Rty il P HEM GaroSTBIHIRBIAD Ar*, Het'”,
Het A 1&%% v thie cbfd %ﬁds%@ﬂﬁﬂ%s of

mhere I'n represent norpholinyl
optlonally substituted with G “alkyl, preferably

TRE 8L E{OW la. éHl Cﬁ@?anbt‘(ilﬁh&ﬁle th$ ik %Qﬂ@dhc@ﬂ adadrding escheme

Putn s SxibRsi sqﬁﬂ%é’ o 4 watresenie "?t%@%%t‘)aé}xe (YD mpy be
iﬁiﬁbéd b'deteﬂl@m’.gt the 5%0&10&?—4411&11&562 RﬁtrsbdmzbmtauEHV); for example

e S
lan& éehireducipnthb eitpr goap &of axgmpleywith lfQ’é/%ﬁPt&’I acid an d ar d
Nt ﬁl%tc'oﬁmpound (VII) thus obtained is converted into the quinoline ring of formula

(IX) according to a method described, for example with 1,1-dimethoxytrimethylamine
(DMFDMA) in dimethylformamide (DMF), followed by an electrophilic substitution
reaction to introduce the 3-cyano substituent.

Next the 3-cyano-quinoline derivative thus obtained is chlorinated by action of a
chlorinating agent for example SOCL in DMF to yield the quinoline derivative of
formula (II).
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processes commonly usedby those skilled in the art of
organi c chem stry and descri bed for instance in the

woabdsmasaig ref erences; "Heterocyclic ConmpoundsPCI/EP2004/053497

Vol .24 (part4) p 261-304Fusedpyri m di nes, Wley -
Interscience ; Chem Pharm M., Vol 41(2) 362- 368
(1993); J.Chem Soa, Perkin Trans. 1, 2001, 130-137.

X3- Y1 Yi andY 2 represent a ¢ _5al kyl orCO Ctal kyl X3
andX4 represent optional [Sghemedt ect ed functi onal

groups, such as for exanple aprimir, secundair or
tertiair am ne, hydroxy orshalo (C, Br or 1), whjoch
upo (?eaci on produce tobﬁ?her Mith the Yl \% 2

r esPectivdl v, YEsteriflsgiont u j ch Reflagtioare © OR
e\;ﬁ\ac the di~vatent Xiera | as defimed Tor'Eg y
(T)CAsf uN®her exemplifie€d in e experi nment al p8rt of Z(V]I)
t he descri g¥) on, the conpounds o¥Dfornula (T) erein

X1 represents -O were generally prepared sp)t”i? clization
from 6-acet oxy- 4-cMr o-3- cyanoqui nolj nes of f oRkypsitution
(11), which~g&n beiprepared from th€ kno

acet oxy- 4- al §oxAl- 2 NidN olSelereAtien aci ) |

Coupling ofg t quj nol iMe o RifYI ith
sui tabl e gljbe NUNed anislqcﬂ%elgDE:;gJT), i in their

furnish the internedi ate conmpounds (1V). Deprotection

of the internedi ates of fornmula (1V) as describ i2n

P et 5 Bk Cntth Ce gt pbrely BTy fER

anepréer@\T 1l gu,bstig}tqg v‘:?‘ra io?ei 70@ Wperg_@gsgsleftgp p@ﬂga ﬁl)t/)stlltqe%selec;te 4om "

c| GsalkyioxigdpxyMetostin oNE REAFRIR teegna! g Hes -cament ghep Ar, A7 Het ™,

c omroRHES RE, R 88l mre defined agtonthpeonpospds-offorgpiad i ve group

such as for exanple nethyl carbonyl,t-butyl, methyl,

et hyl, benzyl or trial kylsilyl groups 8repr.esent.

Rogthose aoraaounds gt Errsbresnty O BiR READE DRIt Apifaes of

ForpRflA §11{Pr>,gfe WohdHhief pRpared Rofrefie esmimiescialiy bkailable nitro-phenols (X)

substituted wt ne o e S :

a1 B Rt ﬁg@?@&a&péﬁo@g@ U F plifinoritifs in o

reicBon MRGRGIvaNRFaexaapls nying dimethylacesamisie(JAVA) in the presence of
! ! iat JRBequiRRap dedudBaccordin

AL SRR U AU R P

6o stondanst pouditionse Foy-e3amplenesingirappestic acx, ¥ e substitute

RRAAUE BErARGR! @I gSéRnRB)eM®e 2. In this synthesis

scheme the 2-amm no-benzoic ester derivative (VI1) may

be produced by esterifying t
5- acet oxy- 4- met hoxy-2-nitr oberbf%etrfneé acid (V), for

exanpl e wigkh digethylsulfiiric acid in theJpr rOf
a base, fgrl\e %Ig pot agsi um car bonat e nd then /||
i pacer e’
(X1

5-

reduci ng tJ Mig,0 group for exanprew th iron
aci d. x) (XI)
) Aucﬁon
HNT et
(Ir)

X represents a halogen such as for example, Cl, Br, Tand F
V represents a protective group such as for example methylcarbonyl
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Next the conpound (V) thus obtained is converted into
the quinoline ring of fornmula (1X) according to a

worbispdsaiescri bed, for exanple with PCT/EP2004/053497

1, 1- 1 mei hoxytri menyl aniine ( DMA) in

di net hyl f ormam de (DMF), folT'0wed by an el ectrophilic
substitution reaction to introduce the 3-cyano
substituent Next the 3-cyano-quinoline derivative thus

g&) RO pgnxxg&ﬂ Qﬁé@gﬁ%rpaengwmn s l%%nc%l?;tgagﬁgble
absiitatediandings of fnmnﬂae(IRIS) aspgneally premcéfz af?rawetplaﬂy
@Fﬂ%‘ﬂe hOofrb Bﬂen%aldéﬁyabd @?ﬂb eAd ﬁm)e B4R bubistidtaal&dhols ) by

orinatlon éfrezsmp%ﬁgr ej\?a%}iand

red]a‘guv_e@m@pk%qn

ﬁﬁﬁﬁﬁﬂ(iv?is@ﬁkopbh’d&le@ reﬂﬁcmg afthdls mesﬂhz&mém sol @t yigltling in a first

sub tituted with one ?@pos& ble two or nore
inigesheazylamingy effopp 1kyl oxy, hydroxy, halo,

Neit tBe phRART{red\Hcatid aszlantwowsl lusing arkknogmgipersias, for example,

@41!% E%Pst@‘iﬁ&noﬁﬁ' ‘ﬁg%{;vgisl%? o%ﬂnﬁlédnﬁ@motﬁﬁ rse':s‘)%)%ce%f pyndme
(V.5 thu@pbtamdenf@mgb@m @ faxmalacOReD) ie poseiepdy ucef{m greording to

SibhdAP ES‘mﬁﬁ@ﬁt fdr ¢k AepRNidig esn/adetit @cia g'le(l&”ﬂﬁ)substﬂuted anilines

general lgrep red from the commercially avail abl e
“B‘r{ﬁﬁ | Schstedhdt he a, w protected hal ogenat ed

aI cohols (XI') under alkaline conditions in a reaction

inert solvent, for exanpl eSchemierrg di nmet hyl acet am de

(DMA) in the resence, of K2CO3. The resulting
nitro- pﬁ;%ﬁrl vat Rve (X |Redl1&1VSUbS|@ﬂ1)/M Bced

accor di n|/ stahdar*lﬁ'\q Hi tions,.for exarﬁ% ing
iron/ac&ic &92d, to yield thAsimtdastituted afnl &\gﬁs of
formula (Pla) (8Bheme 3¥V)Scheme 3 ROHV O

Shielding
free alcohol
RM
O, N //R2 Reduction V. Y. Rr2Z
vV Y | \o/ \N11 = /“
[N - R
r) xXvD

V represents a protective group such as for example methylcarbonyl

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

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

Next said oxime of formula XVII is allowed to react with an halogenated alkylacetate
under alkaline conditions, for example using K2COj; in DMSO, followed by reducing
the nitro group, for example, with iron/ acetic acid, to provide the suitable substituted
aniline of formula (III°).



X OV RL N2 N (X) (XI) (XI1) Reduction v g R H2N
> QLf) X represents a hal ogen such as for exanple, d,
wanposlosenslF V represents a protective group suetTap20ans3497

exanpl e net hyl car bonyl For th%§e conmpounds where X2

represents - NRn -or - NRp -G” 2al kyl-, the suitable

substituted anilines of formula (Plb) are generally

prepared fromthe conmercially avail abl e

2-ni tro-benzal dehydes (XS )Schem¢St he ami ne substit ut ed

al cohol s (XI by reductjye am nation under standard

condi ti NFOR engipla us!'m Lt and

titani um(lb,w so reopoxisde i ng agentPNn

et hanol r'%s sol®ent , i el di %3”. qfi r st sYep\jt\ﬂ{

ni tro-benzyl ani8s of formul a . Next the pPi

free al cohol is protected using art known progceduces,

for exi;r;l e, using an esteriflcation, reaction] wiitRMSO

aceti o®anhydoi de in the presence of ngri di ne." The thus

obt ai ned i Kt er Ned of fRednuibm ( RV P~ivsOsuhseguast | y

reduced accord%llg] {d st ardard—eondi tions, for xé“rpl e,

using iron/acetic aclRd to yield the substit oped> g1

anilines of forml®)15) (Schene 4). Schene-4 ORH
Reductive HJ"Y NR 2 Am nation (KJE) (XIV) ()

.Sh ' e | & ﬁﬁes@ﬁt@ﬁmﬁh&@ﬁﬁ las forckdmpte EIEBHICH FON

For those compounds where X? represents a direct bond and Y represents
C1.salkyl-NH-CO-, the suitable substituted anilines of formula (IIId) are generally
prepared according to reaction scheme 6.

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

Next the primary free alcohol is protected using art known procedures, for example,
using an esterification reaction with acetic anhydride in the presence of pyridine.

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

Scheme 6 o
(0] Y. 2
RA A HO™ “NT NF AR
I OH HN—Y—on  Amidation Ho A
Wz + 2 —_— OoN R!
R! NO,
xXx) (XXD) (XX
l Shielding
0 Y Q
HO I, ——— i JJl
HoN R OoN R'
6119) (XXI

V represents a protective group such as for example methylearbonyl
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HZN -RL RON R1 () (XVD V represents a protective
group such as for exanpl e nethyl carbonyl For those

woaopmasads where X2 represents - 0-N=CH, the sBairiEaRioa/ 053497

substituted anilines of fornul % (Pl ) are generally
prepared according to reacti oitV%cheme 5. In a first

step the known 2-nitro-benzal dehydes (XII11) are

converted into the correspondi ng oxi ne (XVH) usi ng,

f I

1_@<§r tﬁ&%%:ﬂgx g@n&kﬁgﬁ&%\g?&ggﬁg&'&dﬁf&%w&e %ﬁﬁé&ﬂl%gasumted anilines
20f] fgxmlat(ﬂ °) arscrencually peapated|asepidingda reackion sehete

umgagﬁrsg%{sﬁmen&m%@dm%%m&éﬁyd% %rélzaké&té@@@ﬁe in

C ro ou
eRigrmediategiof of Bl {5y B oWp SOpGOR [ for gmple, using the
smmgtlt@cﬁcubﬁrithttha afpraprialtd piﬁyspﬁoxﬁmﬁmult of fd?hﬁ)a @%ﬁge 5
n

VEJIOring gitpicafion gF e TS FRESCAVID Sk pinger 48 ¥ for

h&xlaquk; using lethanel dnder acidicbadiGbys, Bre, intermediktefadfonnnds EXXVI) are

R i e R AR e b RFPAMONCY it e

anilines of forrmula (Pld) are g7eneral |y prepared
according to reaction sche¥Be®’ |n a first step the
known 2-nitro-benzoic acids (XX) are amdated to the
internedigtes of for (XX P) under art known

coneft for e I using a hydroxylat-ed n
formﬂ a ()5'<I)+tha@aded 6QpWi se to a mxt\S-%i
(XX)z1 Cin the pregetce of 1, 1W1tt1g

carbonylblslH-lmIe :
(X1 (XXIV) Reactlon

l Esterification

0_Ys

e O\"/Ys\/ji\/l R? Reduction \(f)I/ \:‘jii/"Rz
l -—

I N\ oNT

(1) (XXVD)

Y; represents a Cy alkyl

Alternatively, those compounds of formula (I’°) wherein Y represents
-Cy.salkyl-NR*-C,_salkyl-, -C;.salkyl-NR*-CO-C; salkyl-,
-C2alkyl-NH-CO-CH,R *-NH- or -C; salkyl-CO-NR*-C;.salkyl-are prepared using
the following synthesis scheme. The intermediates of formula (IV®) are obtained as
described hereinbefore. Deprotection and subsequent formation of the corresponding
ether using the appropriate aminated alcohol under standard conditions provides the
intermediates of formula (XXVII). Deprotection followed by ring closure provides the
target compounds of formula (I°°).
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Next the primary free alcohol is protected using art
known procedures, for exanple, using an esterification

woeemstosemsw t h acetic anhydride in the presenceCofEP2004/053497

pyri di ne. The thus obtained ijiternediate of formnula
(XXI P) is subsequently reduced according to standard
conditions, for exanple, using iron/acetic acid to
yield the substituted anilines of forrrula (1 Hd)

Scheme 6 R u HO N1 2 O H genddol OH Afif®tagign J R
| NO2 + 2N O 2N (X)_()O(XXT (x><) Shhueellddun//ﬁz
\J,ZQFIQRQgiuctl OB, HL I HI || k2N @NR ¥

(m (tmp \ @sents a f e%tlve gr oupYSuchHgs \Qq“1
exanpl,g _gar bony| Forrhﬁse cerpeunds N

repre%e\n S a fi rect bon®Ntheé ‘suitabl e sahs by
anilines of fogula (H ) &H® generally pPepared V)
according to reaction scheme 7. In a first step the
knoyng2- ni tro-benzal dehy,d s (XIll) are al ken

t he |n?e2r—mgd| S of forrrul\a,_(_)}ng) under t(’jinowlg__x2

condl ti onsjirﬁr exanpl e, using : Y ji‘
HN
X \Y1 HN

HN Ry

R4 » —_— 1
Om CN HO 2 ~CN Om

R18 18 18

~o NT (b RS0 N XXV R™o N XXV

V—"O HO.

Yz—xz Yo—X Y2 X2 R
Vv X2 R, HN/ P
%

. K . &« | e

Y1 Y4 HN ~N Y HN R

R \
R, 18 R™. z
0TI poax) RS0 ™~ ey TOTN

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

R® represents AP, Ar* -Cyalkyl, Cy4alkyl, C, galkenyl optionally substituted with Het'2 or R™®
represents Ci4alkyl substituted Wlth one or where possible two or more substituents selected from
C 1_4a]kyloxy, hydroxy, halo, Het?, NR6R7 NR3R®- carbonyl or Het 3_catbonyl, wherein AP, Ar,
Het'? Het R6 RLRER®  and Het’ are defined as for the compounds of formula (I)

Y, and Yy each independently represent a C,_salkyl, CO-C,_salkyl or CO-CHZRIS-NH-

a

Where necessary or desired, any one or more of the following further steps in any order

may be performed :

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

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

(iii) converting a compound of formula (I) or a protected form thereof into a N-oxide, a
salt, a quaternary amine or a solvate of a compound of formula (I) or a protected
form thereof;

(iv) converting a N-oxide, a salt, a quaternary amine or a solvate of a compound of
formula (I) or a protected form thereof into a compound of formula (I) or a protected
form thereof;
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WWy Reaction with the appropriate phosphoni um salt of
formula (XXIV). Followi ng esterification of the free

woaodsmsgdisc aci d under standard conditions forpexarpioa/ns3497

usi ng et hanol under acidic conditions, the

internedi ate of formula (XXVI‘)2 are reduced to yield
the desired substituted anilines of formula (IP ) .
Scheme 7 f \ V HOOCY- ;1/ N2 / Y3 Wttig OR (X)) |

ﬂ&)ﬁo&ﬁ%%%@ﬁ f ix@%@: t?@a‘alsf g %Bl\g%do%kdo%ognﬁ)of

Al tfernmale (5 oF ¢ prothcied m@wnﬂmtmanmhnrr?{rmdw a plmpnaceutlcally

%Egéﬁab\l{ﬁérgtﬁfé\%? %Tf éguc %m?r?%lrﬂiﬂé oAVt of 2@8bipbind 6fFormula

. 24Digyiapepiecied doprtts or -G .5al kyl - CO- NR14- Gi
2%% 86 BoBpORAT @foﬁltsma a@) }ish(?otéﬁbdl ) ﬁﬁxﬁwwmg ltaﬁd (S) ]
e internediates of .fa are obtai ne
oS SRGigmI i sHbRS HEershes rsh s drsid b S e quent
formati on of the correspondi ng ether using the

0808 e BIRATS A Bl MaBE s A ARGRLY oHARE dlaon>

ispoashemicabisofnati Gumses thoroef cag b@w@gvnrtedpntwﬂldiagr qomepounds

22%19‘9*“1‘5%8 i i i R S A VRSN
V-

It will be appreciated by those skilled in the art that in the processes described above
the functional groups of intermediate compounds may need to be blocked by protecting

groups.

Oh-

==

Functional groups, which it is desirable to protect, include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups
(e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and
tetrahydropyranyl. Suitable protecting groups for amino include tert-butyloxycarbonyl
or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C.salkyl
or benzyl esters.

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

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

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

The compounds of formula (I) may also be converted to the corresponding N-oxide
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
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N (XXIX) (XXX) V = protective group such as for

exanpl e, nethyl carbony], t-butyl, nethyl, ethyl,
woensysgaty car bonyl or trial kylsilyl groups, or PCI/ERPaA®@/053497

of solid phase chem stry the _resin to which the

remai nder of the nolecule |32§ftached R18 represents

Ar3, Ar4-C al kyl, Cralkyl, C2”al kenyl optionally

substituted with Het 12 or R18 represents C al kyl

azrgﬁ:)? fa é’&r‘” wo}p] ﬁeg%‘?ﬁ%%?ﬁx%?hﬁe%ﬁr%m@ ;efsszm%f comprise,
fprewmplmmmmwm absaly megal Erarth @lkammeta peroxides, e.g.
SHIRIEpEO%id3; o%ﬁlmﬂ'ﬁéroﬁﬂe dppkoprialborghific pbfoxiday nﬁ@d:HﬁIpnse

pg are ggfl ned % for é’%ﬁ S unds O%l% g,ﬁakg@@sgnged
b%ﬁﬁéﬂéba:ﬁé}a@b&ﬁc abldVbgr E-clﬂembsﬁzvnyc@bopbe@mieﬁhld, greyoxoatkanoic
amn%rge%eg{w%?g%%%ﬁﬁ‘%ﬁfyé{%r E degn%/%pt;bﬁé lﬁ%&o&rrg)gﬁe Suitable
sph@ntslcam, rfgr erample, Sater( Mypeo alkanols,regg. aethmmbmmge ke, hydro-

t {
chifoRy! éa%.(tau@ he %RJ%% ?ﬁ doufgaﬁ%?%, ﬂé;ﬁf gét]p% Fl%@ro@arfv@ﬁs Bgr

conpoun t hereof ;
dighleromethaper Qlldr!glxélfé% hgolgents.or nul a (T)or a

protected formthereof into ai\T-oxide,a salt, a

uat er n ne or .a.solvate of a c nd f f
S Ercaoham R B fresan o comepnat B pf () 5y be Sbrained
by-thx apislicatios af 4ri-kaowh prevechaey. Bmstweomemnﬁglbe atparaied by

p%ﬁ?ﬁ@&%ﬂ&h&?&s éu%é ]sélFétlx)e c?§sta31x§gt1%5 Et| %ﬂro%ﬂtfé%%ﬁﬁé ?e%mques e.g.

cpheﬁee@arrw)dlstﬁm hqtgdahmmaéegr@tély aaldsthe tike.q
gquat ernary am ne or a sol vate of a conmpound of formula

SpoRe i e cBBPIH L STkl 00 14D Gttt n g pregpnt in-

WBHAbE MAgIcynAf ftasymnietdo batbme amfn aPure Wﬁemfca]ﬂpfsmﬂeﬂc

( %%%%E%&EP %(?1%15 G ﬁgfl%(? % '%1 M@er eeg{ ‘Lglelsn t?aru?edt‘t{} e a%?lication of

aftRynewriprosdugesa iidr @mpler égstemomgmmss:ambmsmaéatp@by physical
§dsnsutcﬁ s géiéé R4 tBHTE chibRIFRY c Eéfchﬁlﬁﬁé.@é . counter

I T- oxl.des, z;ﬁ%rfs?agn saltsamﬂégté%n es . and

cg{fé%fasw@mlw iquid fheematogigphy e Fogpfiapers gan be
dbﬁiiﬂecf ﬂéﬁlft@éenﬁe mwmia)yammdﬁm@ng @aiﬂhr@cdnﬁlv eikfueds with suitable

e RROU Y B 5L S P ) Fidst0 tption of Besropoquperi sals
op compeuds; ﬂwaqxhybeailyadwpan%n@ snid mixtuiesrdldiagteseopeerigfsalts or
ng)t Lt rf“f@r SO AR erPESRzdtfon R Bt REiGHaic techniques,
e. g liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochemically
isomeric forms of the appropriate intermediates and starting materials, provided that the

"h_

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.

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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groups. Functional groups, which it is desirable to

protect, include hydroxy, am no and carboxylic acid.
weurbsassxas pr ot ecti ng groups for hydroxy i ncl udeCT/EP2004/053497

trial kylsilyl groups (e.g. eﬁ;t but yl di net hyl silyl,

tert-butyl di phenylsilyl or tfinmethylsilyl), benzyl and

tetrahydropyranyl. Suitable protecting groups for

am no include tert-butyl oxycarbonyl or

AV B ppHERLR o 17l SR AIDEIIRE Py BF e Syatheis of
beropy i dandse MIRIPTUABF R CHHIBH U AETBALY of e O, th

n&ﬁ;{% @ﬁﬁthéﬁf,&g,ﬁiegr after a reaction step.
|ona t he %{9 onpounds of formul a (I)

an b@eﬁ%@ﬁ?i’d&?éﬁo met hods using CH3-1 in a
sui tabl e sol vent such as, for exanpl e 2- propanone,

t et rahydrofuran or di rre(,hylfo;(a'ra/mch,sz The conpounds of
formula (1) can also be convert) nto each ot her

foll owi ng artknown procedu:rz_ﬁ ctional group
transformati on of which so Qxarrpl s are nentioned
herei nafter. The corrpounds of fc(fm)ul a (1) rray aI so be

converted to_the corre n for
st b oS SRR i 5k SR 0 orms
Ni t fRER, wmreml ts JV- oXi def orm Said
V- OXi d t b
TERRERTHE 1 1 RS o #3‘)#8901"5?%’( 1) with
3- ph@mﬁlkyﬂ‘{fb yalkml i ShytlkpkNR rCA Gresalylwi t h
anapgy RGBS SRDLAICPL J)QABACEO-NHIL OB, ffeyl-NHL-CO-
Appropr te |norgan| c_pe s conprise, for exanple,
hy dreyatkyb&iQrx Cae2 Q‘Sré ﬁt‘ﬁ"fl or earth alkaline
xétr@ﬂrerMG@%mﬁi, tg) -900] AilybeCOX +@g- CpsilldsiNRY
er I ae er es may conprise
Ber GH@?@ ﬁ\gr exgrng ol y o
Rémqﬁmmrmmenxwwowm hyraxay ‘f@rlgmbﬁlﬁlmﬁéﬁ, Cy-alkyl-,
be”ﬁfg %Ef%&ﬁsfuﬂi&é’%ﬁmﬁ%ﬁ) e.g.

f ODEN

zenecar boper oxoi c aci d er oxoal kang%f@g ts selected
aci Es4allylgubsiisvted Fadeanecor et p%q#i@ﬁlo PRARTIRES SEP§iiuents s
e.g. t ﬁk@,yﬁu Ydrb¥H6OmRes;amidde. Suitable solvents are, for
xa ter, lower alk I,

R R i, 5o S 0B, PR R biony

2-b lﬂlaﬁllkybxybmbmgén éllmlkwyahbonﬂr, laovisocathagyl-, mono-or

di cly. Oﬁﬁirﬂn ocBgn r?g] ‘i* 1H§myﬁotymyl-P€§Rycloaﬂql-

stere I sormeric f g o e eg&ounso

for rﬁnsethpe)lkﬂaxyy-b@mﬂ&kca%e%r AJSW OF i of

art ¢¢n )nrsgﬁﬁﬂﬁté&&mh@laﬁﬁt ereor ners may be separated

g% d %{;%S e @th Iv%ﬂf’ uen a g lpgs%}bée\:/ B b RORY dubGRhiMP selected

from halo, hydroxy or NR R

Ci4alkylcarbonyl- wherein said Cy4alkyl is optionally substituted with one or
where possible two or more substituents selected from hydroxy or
C] 4a1ky1-oxy- N

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

R represents hydrogen, Ci4alkyl, C14alkyl-oxy-carbonyl-, Het", Het'®-Cyqalkyl-,
Cs.alkenylcarbonyl- optionally substituted with Het-C;4alkylaminocarbonyl-,
C,alkenylsulfonyl-, C;4alkyloxyCialkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,

s

amino or Cialkyloxy-;
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counter-current distribution, [iquid chromatography
and the |ike. Sone of the conpounds of formula (1) and

weaos/s8318he i nternedi ates in the present in VeariEemo4/053497

may contain an asynmetric carzgn atom Pure

stereochenmically isonmeric forfrs of said conpounds and
said internedi ates can be obtained by the application
of art-known procedures. For exanpl e, diastereoisoners

B SILSU
cr ysp ﬁi ?ﬁgg? 8] w“ﬁi}% r‘na\Hté?)l rlga;ﬂgpt ech?l}pgg%ﬁ%p%ﬁéme
coublestituted M@ﬁhtoneuogwhemqssi le qulf itaPTE FRSHEL %’Wd from
and h&ﬁﬁ)gjehhtﬁrd'@l)h Qfkno (ﬁq?lqh msdys can bedobt ai ned from
Jm xture irst con said ra
RiSans 8 27 eaehdndensn eélﬂb’é%]SF"\?ﬁ@ ity Gi.R, Fipt-Craalyl-
eX?{mm4Mka1 Allyls, to m xtures of diastereoneric
S _or compoun e
HEx p ke T RPUER TP 5rER 8 OB @%%ﬂi‘o%é%“‘éﬂ?’s?@e oyl
exarfptanyl, pptazolyl,\doxolanyl, ahinzolyk, owarob, md@m ol§pEazA Y&;
tec g@lﬂ%\i}q df)?nqdmb' &lﬁefiirn %Efrn?T e ARNY R Gs Bﬂ?oﬂaﬂfi Qubstituted

nmet ho |ng sal d S(ip af
i acutine GreplkyL aHioKyd? T pheny el
cor res, Qﬂts}gb RP-CE DAIRYIL ﬁf&bgm cﬁ%({)&aﬁdyﬁhmﬁﬁl emamait ; d-Yarbonyl-;
ric for obt ai n om. t he
5ia? acmet & APEIPOY B AR FIES FOPH BTyl SEBREYL Fiperein said
| Et HepRoktyRlecis optidneﬂlyasubstngtedmlﬁr orel oz wheraposdible tveer more
the | t An
ol t PR e AGh ot T GIBTRRER O el
for r&wﬂcytdxeccmﬂsﬂm@glmdmvﬁm alkyly and
s (aat? ée% ﬁieief%%lﬁ%élebt‘eﬂl foth ﬁﬁfplﬂ'ﬁhﬂgbﬁ%ﬂdm Ipiperazinyl or

parti, c ar ui.d
st atRipFiKgY @n S@E ofls S?F&gﬁaﬁ}’ SFaTEth %{ gﬂh S or where possible
st artixiong lﬂ@‘b @ﬁi)@iﬂienaﬁselb%&d from Chgalkg@a€s saynloptkytedu r e s

compsRErr e R A 89@2#}2%&3&&
FHet* mwmnpadne@mwés se]elgmé\ﬁmm miom ylspmhle@mgl amerazmyl or
nﬁﬁﬁé%lﬁﬁ vtfl}e?éiﬁ% H‘ﬁBtﬁ' qdféﬁonaﬁy' GlbsBifutdPWitR oRBRE FhéfReeossible

o Sploe RG> BeREIN o (1)

f ur ttweror;awﬁlsa@tueajs solet
\Y >< hyde Cwﬁqﬂh @lmkﬂukycaangyl atpslphybbey-aHdalkylen
St 555 SRRy B B By

- sal1k3,R-donsbdrolare] de iperidingl wWhatdiy $aidiRaterocycle %pp@qnally

- C abisuliadiiAm Shelorhdr¥ Sabstituents selected from Ci4alkyl; and

Het"” represent a heterocycle selected from pyrrolidinyl or piperidiny]l wherein said
heterocycle is optionally substituted with one or where possible two or more
substituents selected from Cy.alkyl, Csscycloalkyl, hydroxy-Ci4alkyl-,
C1alkyloxyCj 4alkyl 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
C;4alkyl, Cs.¢cycloalkyl, hydroxy-Ci salkyl-, Ci4alkyloxyCi salkyl or
polyhydroxy-C;4alkyl-;

Ar', Ar%, Ar®, Ar* and Ar® each independently represent phenyl optionally substituted
with cyano, Ciaalkylsulfonyl-, Cyalkylsulfonylamino-, aminosulfonylamino-,
hydroxy-Cj4alkyl, aminosulfonyl-, hydroxy-, Ci4alkyloxy- or Cialkyl.

L
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-G .b5al kyl-CO NR14-C . 5al kyl-, -C "alkyl-CONH, -d
-eal kyl -NH-CO-, -G _ 7alkyl-CO, C al kyl-CO G ~al kyl ;

wo2005@p8H8ent s a direct bond, O -0 G -2al kyl - PCOBP2004/053497

-CO- Calky!-, NR11, -NRp -C 6._2a| kyl-, -CH -,

-0-N=CH or G .Z2alkyl; Rl reptresents hydrogen, cyano,

hal o, hydroxy, fornyl, G "alkoxy-, G .6alkyl-, G -

al koxy- substituted with halo, C “al kyl substit ut ed

with one or where possible two or nore substituents

sel ect ed from hydroxy 0 d Rrepresents

T periiendar the interaedipigs of f ﬁ%ﬁ%&@ 1718 QD¢ 9 HETR 91 the following
- CafdRRtYibns a rfﬂlyt al kyl oxycar bonyl -, C al kyl car bonyl -

P Of%lg‘{??on C%P‘@Fk}?l k63 fﬁkgpﬁléfl A, AR, 5alky1-

C3- &tya BNH/-CQ- C - cycl oaI kyl oxy-, G ~al koxy-, Ar5,

o W«ares%é{%y R B0 0 A SN PR CLMSR TS
t wo- @N?ﬁﬁeOEGbﬁikyi,uent s selected from hal o, hydroxy

; NR@?‘T“QS 3’@'%% Bl Of‘ﬁi’af@dy}gg::érﬂblﬁmid(w is

Yy S %SSIb|et\NO

st it ut W @é{%
Rcof@r@wé ﬂwti%ﬁ%scyg% gy
al @Yla‘l%ﬂdx cai%ngp dHet56-edr‘601@&-§ v, halkepaDelkihyl- set ec Hed';

f 4al h
2 LY s Ry St R
Het C8salnpiykydr-HetGan paiticelay RE mpmsnms hydmgemrwanq; halo, hydroxy, or
sub s.tuted wth Het19-G -4al kyl am nocar bonyl -
| sul f |-, G ~alkyl ~al kyl henyl
e oL o i YOS il %, BT
o f%pﬁéd&ﬁﬁ Hek’éml:ﬁalﬁ?ll aé:ﬂcmﬁﬂﬁb@hdﬁﬁbg‘ﬁlqalkyw OXYy,

a0 eprones ol biorBy SR TOIs P N GelShal |y

s ubidronty-li suikyh, phmyb pheﬂ}m& <plbyE) (Bi@]ky\lwxyncmglkgl- mono or

sub e grogen, hydroxy, am no or
ﬁf(? %§a&%3 an fgmar each |ndependently
uemesvmswhﬁtexg@wle sgilectesd frgan pingsidiny] oy pRreidinylc |

"al kyl oxyC i "al kyl -

q

b) the intermediates of formula (XXX)

HO
Yz—xz
L ji
Y1 HN \
0
18
R™o N (XXX)

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

Y and Y, each independently represent C;.salkyl, CO-Cy.salkyl or CO-CH,R"-NH-;

X' represents a direct bond, O, -O-Cy.alkyl-, CO, -CO- Cyzalkyl-, NR
“NRY-C,salkyl-, -CH;-, -O-N=CH- or -Cyalkyl-;

X? represents a direct bond, O, -O-Csalkyl-, CO, -CO- Cy.salkyl-, NRY,
“NRM-C}.9alkyl-, -CH,-, -O-N=CH- or C;alkyl;

R! represents hydrogen, cyano, halo, hydroxy, formyl, C;.salkoxy-, Cy.salkyl-,
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Het 1 represents a heterocycle selected from
pi peri dinyl, norpholinyl, piperazinyl, furanyl,

woyRoEassd, di oxol anyl, thiazolyl, oxazolyl, PCT/EP2004/053497

i m dazol yl, isoxazolyl, oxadi i_{zl_ol yl, pyridinyl or
pyrrolidinyl wherein said Hef Is optionally
substituted am no, G “al kyl, hydroxy-Cwal kyl -,
phenyl phenyl - Mal kyl -, G -4al kyl - oxy-C "al kyI -

rto- or amno-carbonyl-; Het
13 ?é resxg)nggbguﬁ]e%ieroc cl'eé selected from pyrro]idinyl
or mlmkymh;ﬁmm writh qne@av@em«es@&emc’eorrgor@épbmqts/selected
substi gout )f&maﬁa where possible two or nore
€

e e ot Ao Ao by
EOlt ﬂlxéﬂk?}ib)ty&rboﬂw CYJFalkylbi&boﬂyl- iraﬁﬁnmﬂjm vk,
et erocyc I o |
SIS ABS SRR, 1. . LB, & oy
opt |Cb,maydlga1kylk;ﬂslatyiﬂmﬂcylom, Cnellnxywhsr eAlpascsrr,mﬂevckmborane )
ted f | kyl, Cs”cycl
oyt ETBBHR SRR BB B0 L O Y kgt o
pol ¥h ditater With onger Wiste possble bl %Iﬁe&eeﬁueweqnés selected
sel ect %ﬂﬁgg%mm ,o(;rlmy‘}pj pyrrol1|5d| nyl, tp| pelra2| nyl
d L i.0n ;
0 B by ety e el Spatf SRRl i one or
subst i RS possletmioast Mdre substitiemtsgelected from hytiweadylor y| |,

hydroxg ]d'g\l kyl-, G "allcyloxyG -4 allcylor
poI yhy ?Zlé/(y Y hal k I- Het 16 represent a
iR tand B¢ yaes w@en@pﬂmiﬁnﬂy seieeted flos! hydpogenrinapikyl; nyl,

%Gl%ﬁﬁ 7Ry é%ghlln&g%n&nﬂ 3bIgERl F By drBkdde O, ekl Het®,

erei.n sa ocyc sotonall td
BN € N R AR
and @g@ Yoj’(ylm’l galkyt, h@dfiﬁ@éﬂtbﬁﬂﬂ#@&ﬂﬂybpcﬁgbyﬁwmyl

e E‘&tl %éfﬁ?‘?x}"%ﬁf&?ﬂ S 149‘1‘8? y%l*’ “Craaliy

tvvo aArrshaealkybst i t uent s sel ect ed fromdG al
%* i@oﬂé Kxdh; &%@g g/rgel'ecteélﬂ% hydr Mw&y&ycloalkyl
i - a or po I 0X

eac ¢tn Pﬁ‘y eﬁt@é‘@ﬂ?xygll%lik@]r&é?ﬂy Y@f@?ﬁ@éﬁﬂ“‘y
B9, I(H4ﬂkiy1-o:m-mbaiylnﬁet]a;Hetm-CHalkyl-

P e, by i S o

or rmﬁllenjalsumnyéﬂ Cs«aktlexy@dalkybror @henyd aﬂpnynally substltuted with
| | hvdr
A aI k o%?&ﬂr%% W}Sgigr oXy- 06(171;16& Sﬂ)%@ts %ef te@A%h%Xr 3, Ar X ogy,

and WIQOQE dlkderehdent |y represent phenyl optionally

UbsdrésehR%ydrogen, C;salkyl, Het™, Het'-Calkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or Cj4alkyloxy-;

R'® represents Ar’, Ar*-Cp4alkyl, Cp4alkyl, Cs.¢alkenyl optionally substituted with
Het™ or R'® represents C4alkyl substituted with one or where possible two or
more substituents selected from C; salkyloxy, hydroxy, halo, Het’,

NRR”, NR*R’-carbonyl or Het’-carbonyl;

R represents hydrogen or C;4alkyl optionally substituted with phenyl, indolyl,
methylsulfide, hydroxy, thiol, hydroxyphenyl, aminocarbonyl, hydroxycarbonyl,
amine, imidazoyl or guanidino;
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with cyano, G "allcyl sul fonyl -
G ~al kyl sul fonyl am no-, am nosul fonyl am no-, hydroxy-C

woO 20@losgd1g am nosul fonyl -, hydroxy-, G "al kyl oRgT/ERR004/053497

Cral kyl . In particular the intgymedi ates of formnula
(1 P) wherein one or nore of tff€¢ followi ng restrictions
apply; 1) Y represents -C3.9al kyl-, -d -sal kyl-oxy-C i
-sal kyl -, -d -sal kyl-NR*-C i -salkyl -

I{@tll\r@+xlé¥én’t%&@wﬁale fdedied ﬁ%&gﬁiﬁ%dﬂ?ﬁ' rn%fﬁleﬁg?ﬁ pipekazinyl,

- 0- fwepyl, pyragy ytz éroxiylanﬂ ;hlv@lylewaégbfh%llsnm}%gmazolyl
cyapfadikadld, pyri ﬂrcﬁwnonﬂﬁizﬁwn&bm sanl Het! iy dpti¥hally substituted

epnciens SN 99et ety ey NOER o,

16- €anddkylydxy-CCialkyd! fegho-, orﬁi(_fﬁaﬂkyl)adhmo Of athinorcarsinyl-;
E%f%?ﬁ%?ﬁ%é%&g@%lﬁ% rr ehFRhE RS b gé‘f;fi'fﬁxh PRty

r eppywelidisyh tldomgmholmxlam dlthiaayloﬂhdrymirsawl’:l is optioBally )
R11 sﬁlEsﬁFlﬁéc?ﬂ/'iﬁ oY @ % po%{iﬁ Wb or %ore § ti_sl‘gtuef 5 sgecteri from

CI ~al xycar ony represen S
W\fogiﬁar 3l mpo, O?Q’-CHMW 14%%’)-04%(3143119’
rephg»my-tmmkglz@kwblwkﬁo MadnoY of $0S RhinbL h

I k I
Shme %ﬂoda%\?l&]‘%“‘ah(y&a%é‘? a@%) %Iqmoﬁugﬁq ?%no_ or di(C
i " aldoph )Jadn((ﬁmallqﬂ)aammsxﬂﬁmybpnyjnoslﬂﬁunyil) Het 16
Bt %?‘9 i R A RS élé“f%& phl
( xxxgorphrlingh pipesednsl; pipetidinge fepnrlopicagelsl, diawelanyl, thiazolyl,
and okﬁh%lyﬂt ﬁh ”is&}@e{zb}yl | SXABRE IS, F) Hﬁ 1 &eﬁﬁﬁfhdmyl wherein

el e Vo R SR i iy P i o o

a dinfoze substin@nis@ @eleet@i (En‘om Bydroxy-; amﬁ@,-, CxQ@kyD,

2a| bg%(%yclqw ’CMH%Il oarﬁnosd%ﬁ)lnﬁil mono %(014%%09&1f0ny1 or
amino- 14a]ky1-

Het® and Het'® each independently represent a heterocycle selected from furanyl,
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or
Het' is optionally substituted C;4alkyl, Cs.¢cycloalkyl-C4alkyl- or
amino-C; qalkyl-;

bl

2
Te—
Het"! represents a heterocycle selected from indolyl or © =

Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het'? is optionally
substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, Ci4alkyl-, hydroxy-Cj.alkyl-, C;4alkyl-oxy-Cy4alkyl-,
hydroxy-Cy.salkyl-oxy-Ci4alkyl-, mono~ or di(C;4alkyl)amino- or
mono- or di(C;4alkyl)amino-C; salkyl-;

Het™ represent a heterocycle selected from pyrrolidiny] or piperidinyl wherein said
Het™ is optionally substituted with one or where possible two or more substituents
selected from C;4alkyl, Cs.scycloalkyl, hydroxy-Ci4allkyl-, CiaalkyloxyCi4alkyl
ot polyhydroxy-Ci4alkyl-;
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X2 represents a direct bond, O -OG .Z2alkyl-, CO
-CO G _ 2alkyl-, NR11, -NRU -G . 2al kyl ~, -CH2-,

woQeddoskdisor G 2al kyl; R1 represents hydrogenPCTmm4/053497

hal o, hydroxy, fornyl, G "alkoxy-, C
~al kyl -, Onal koxy- substituted®with halo, G alltyl
substituted with one or where possible two or nore
substituents selected from hydroxy or hal o; and R2

¥ ah 1 lidiny] 1
Et;bg“ %ﬁ ﬁtbonﬁl%efdg%séi &%kgirirgfﬁ ?rphBMﬁ’)‘ Opfyrrolidinyl, piperazinyl or
Ci A@p@}q whersinsaid heteyosyglg iy Qig}oggux,pubsmtuted with one or where
RRSABIE B lor moRP s Atiekll E&Toétad kst €/ia @396@?"‘%’?(“9(1 hydroxy—

éd?@ﬁflw &aﬁﬂ&'c \ Ha“%(fzw‘ﬁy@%’sv-% o
Hl Fleprmbm haeterocydle Mb&eﬂ(ﬂemsnh@hohwl,epymlidmym,theraﬁnyl
mor S SHRRREE olhbdiB PhetiRaf RRaSLME oty
NR4 Rghstiitedawidly bsaomoyd subsiituends selecied frm@miiqyl siapd
?RW ?{tﬁ@eﬂ ShASby ?éie Ld fl‘oﬁ r omd.ﬁﬁf? Blgg)( 99&&&1?1' Whdr¥# said

e su stltuentss ecte

detepacyeieys optianaly; awbsgﬂa%wgh ©HC PR Wé‘ﬁ’@mféﬁb eyWo or more
s el @ﬁms@m‘nfscu@lejawdrf@m@ mlmlk@ C?J;dyuioan@ﬁ h@ﬂﬂR&JC@;&HKyP-aC h

o B SBR T AR SS LY 7 oot ot ol

Kt amyHé)w é&hkgdeppndanﬁy atpeydenta het€rdchele lspleeted from morpholmyl

hy d st @529 piﬂéra%qy& f{)@g’}%‘n{ Cegr)ré | s%ﬁ# ¥ and Het™ are optionally

pol ﬁhm@wahﬁaﬁ Ry W. eremsmhle WP or FagrR §ulzﬂt1ment§ sejected from

ﬁlygrle_ﬁﬂkﬁ @9_9(50%.&;)’? Rye ﬁ]];?rﬁﬂlbll)(alﬁﬁb%&dﬂérl@ﬂn
hydPSﬂ%’y@O’% O nal kyI oxyC i "al kyl -

aah iydependehfly rapeseatplichyhystiongiyi substituted with

%gé% %ﬁak@}léﬂ}&o&gi(yc %h\g oyl 1,,7‘3 1ZmH08%1£?qylammo—
su bélydmvéhwucylh ammo_sglf@yla ﬂlxc}aloam, ﬁbealk&sb»ﬁw or, Cualkyl
C2- 4al kenyl sul fonyl -, C "allsyloxyC a kyl- or phenyl

Pk R of b Bl GBS o

am fisllowingrestrivtions spply;

i) X! represents -O-;

i) X represents a direct bond, -NR''-C, salkyl-, -NR!*-CH,-,

-Cl_galkyl-, -0-C1.2a1ky1, -O- or —O-CHz-;

iii) R' represents hydrogen or halo;

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

v) R represents hydrogen, Cy4alkyl-, Ar -CMalkyl or R'® represents Craalkyl
substituted with one or where possible two or more substituents selected from
Cisalkyloxy- or Het’-;

vi) RY represents hydrogen, Ci4alkyl- or Cy 4alkyl-oxy-carbonyl-;

vii) R represents Het'*-C; salkyl, in particular morpholinyl-C; salkyl;

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

_)



10

15

20

25

30

35

R11 represents hydrogen, G “al kyl, Het 13,
Het 14- Ci “al kyl - or phenyl optionally substituted with

wonersmssasker e possi bl e two or nore substituent BCT/EP2004/053497

sel ected from hydrogen, hydroxy, am no or

G - 4al kyl oxy~; R18 represent§Ar3, AZ-Cral kyl,

Cral kyl, Cral kenyl optionally substituted with Het 12
or R18 represents C alky! substituted with one or

wh eil?fl E&F&k Qﬁ%ﬁ&fg&n? He{’qgﬁes%'ﬂ@ g&%%&e $8b&&d H8m| hePholinyl

KR @Rgm@amhgpumﬂmﬂeh%@dbm Cr-sabicy-rmspfeebisnmethy;
%dmépelﬁé eﬁ];s]ﬁoﬁshomiml onal ly substituted wth

I 'ndol t hyl'su e, hydro hi ol ,

ﬁ)/d s BARTRgRIS A ORI SR Ty b ingh APy ol
ma%@keseﬁtsghafyldl no; Het 1 represents a heterocycl e
ted from ridin rnh i perazi nyl,

f%i 2 feprosb Rl BB on bl RO iyl POLEZ ol

i mdazol yl, isoxazolyl, oxadiazolyl, pyridinyl or
pyrrolidinyl wher ei n said Fbt lis optionally
substituted ani no, OCwal kyl, hydroxy- %al kyI phenyl_,
Hrie algp awobjeat efthe presemam{@ptl% provide 4 aﬁﬂ%‘m ate of
di ( Gdrmfidd dmb AR iPthe @ﬁﬁtﬁ&%@&ﬁﬁﬁmﬂd'ﬂﬂfé}mﬂa (IR

represents het erocycl e sel ected from norphol i ny
pi perazi nyl, piperidinyl, pyrrolidinyl,
The comp@iads iof Y mreschit idvbﬁmml aravnsafol becavadecthéjep@s’e$

' e ' I
Rl BRBloeatulophikl iy bk Beee WHEREDRRRER = 110
am no, G “al kyl -, hydroxy-d~al kyl -, C al kyI OoXy- G
gy d@éénbedfi‘ﬂ M efimeftakirt Rerfnbitér) Blekatbwth ﬁmibi’tor;%ffect and anti-

dl (%}]aalcgv aﬁn@g%}%g}lmmmumﬁﬂlggggpn g?%g)s%rmce% in Vitro, in enzymatic
’é&daw byt @1 receptor! @miﬂe *inase EGPFRL | Thandltetnatied 3ssayjethe growth

i SRS RGO e i BRH3R0 by ﬁdatﬂ%taf&&g}ﬁﬂ:eﬁ] line
SKQY bsing gridknowlcytakisit sy e e LR Hpapclar Probos)

|ogmbp,[zol yl, isoxazolyl, oxadiazolyl, pyridinyl or
pyrrolidi nyI wherei n said Het 3, Het4 or Het8 is

opti onal ly substituted with one or where possible two
Alccoidinplys Wspicbdit Mvenfiel srovRids fﬂmﬂp(ﬂbd)s@f ﬁonatﬂar(l) -and their

N aI I : o
Ao tml&afce}éﬁa%%y%%meﬁ&s% s, ARy i aa
/satdoyhermc&m Boawedc Retms or wsgdh tlmatap evigtapariicylanin dhetreatment or
%D&@%ﬁf %ﬁl%rﬁﬁ'e%foﬁ%{dﬁa%& &Qéafs‘?é/ he Qbﬁ%ﬁhﬁﬂsmﬂformula (I) and
rp I ny pI perazi ny Xrazo | oxol anyl,
aceuggagbroqcypptable N-oxides, addition salts, quaternary amines and the
stereochemlcally isomeric forms may hereinafter be referred to as compounds

according to the invention.

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

In view of the utility of the compounds according to the invention, there is provided a
method for the treatment of an animal, for example, a mammal including humans,
suffering from a cell proliferative disorder such as atherosclerosis, restenosis and
cancer, which comprises administering an effective amount of a compound according
to the present invention.
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i m dazol yl, i1isoxazolyl, oxadiazolyl, pyridinyl or
pyrrolidinyl wherein said Het9 or Het 10 is optionally

weubsstossaaged Ci aI yl, C - cycloal kyl -G "al kyPET@®P2004/053497

~amino-G "al kyl - Het 11 repre gnts a heterocycl e

selected fromi ndol yl or Heti represents a

het erocycl e sel ected from norpholinyl, piperazinyl,

pi peridinyl, pyrrolidinyl, thionnrpholinyl or

di t hi anyl wherein said Hetl12 is optionally subst [ t ut ed

Sl dB B By e o Rl o apopt s HRve amoun
oy dicomporisid wickiding, toThe mivytion Xy arlimials) Bcluditg- humans.

hydr oxy-C ~al kyl - oxy-C i ~al kyl -, nono- or di (G

~Nal kyl )am no- or nono- or di (G ~al kyl)am no-GCi

"allugl to; theigt highr degrees efi selactidtye ap F@FR iskibiiotse the compounds of

?Mi | ongflag)de Ed RbRR! gijéwgl%% webel % 5‘11 Riofl i) $he lqn\:;\z%e domain

stltuté one or ere OSSIb

Bithifofhe Teqapear iasHekisu deecaipTS dip @Samumse the compounds of the
ﬁﬁs@lﬁ%@éﬂu&ﬁ'oan fﬁédlﬁﬁéﬂédolﬂ\ §bftiéﬁiar by Qe hlly' F lé}zﬂnpletely,

dr oxy- C ~al k 4 re ent teroc
S DRI M R B AL K ea A ePEeR et vep S8, L fatples of
mterpstmgrlahblled Icombanﬁis rrsthose bahpaundy bhwing at legst on@halb which is a

fa it bl dodlig R Rg e %‘ﬁo%ec y%“?% s Faving at least

ton@r@tmmtom d*al kyl oxyC i al
"°'°%Wed i bl ki of Blosg ?P??’?%’?%ﬁ‘f** fﬁ.’*%’?ﬁ@ PRURIPR is a
Jwﬁm 53'98% atogﬁ %erprmcg%ﬁ A GOIDPHIICPinTarmy ¢ containing
hslbgerogtysl B prsnelv i ﬁdﬂildb,éhﬁgi gt ﬂeplabﬁg thié hhltogae afin BPrLsuitable
tl U e e from 2
E?EO?’SS kR S%?lésdf‘m%a&ﬁ'%mca‘f%gﬂdldgﬁ g,
erLdiHy radibanfice rbremiidesh etger OBy oprd §7Br, land radioactive

t LIf, et Viyes

E‘%%élsi éju%nflgm?é?ect ed Ornom Oﬁd&%ﬁtﬁ&%&%ﬁ%ﬂé‘{l 055?3&@? erformed by
ﬁys(g;t G- gﬁyqeactloa mmbywq;gg, @nyaq)qg of the procedures as described

m‘eiﬁhtycﬁlfe% pre@ate’w&gehﬁenbm\ﬂea oamhﬂdﬁ @R each
@ed ﬁ&t leX ! ese? ﬁg@opﬁélﬁ{ﬁoc Y, Pﬁ's%;u%atggdrcgla]o?}ﬁtom by a
etiror gk shbmuﬁ& afalhydbgéh atom ypd frivinad dtpm.

Eﬁ%ﬁe RSP BRI DR o s o

ifisally marking geqeptor sitegin hiokpgical ,matg;ql C gifprocess comprises the
ﬁ@ﬂ)Q/ b @) OpaitiofdbeRiag kY Eompound of formula (I), (b) administering this radio-
labelled compound to biological material and subsequently (c) detecting the emissions
from the radiolabelled compound.

The term biological material is meant to comprise every kind of material which has
a biological origin. More in particular this term refers to tissue samples, plasma or
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
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
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Arl, Ar3, Ard and Ar5 each independently represent
phenyl optionally substituted with cyano,

wai2e0salsB sul f opyl -, C “al kyl sul fonyl ami no-,  PCT/EP2004/053497

am nosul fonyl am no-, hydroxy-{ "al kyl,

am nosul fonyl -, hydroxy-, G ~kyl oxy- or Qwalkyl. In
particul ar those internedi ates of fornmula (XXX)

V\/nerei n one or nore of the following restrictions

iﬂe rrﬁﬁﬁ%ﬁ@&‘fl&em )ove) THR pr6RESSER ik A 5888 by

(%glﬂé.%?rwﬁ ar1a gi@l%e g%.{:(p@pound@f Tosmula () apg detecting the emissions

frof the eiificachyel éaﬁ}%ﬁnﬂralshﬂdoﬁsnmté); alBartof HeAsi8&Hnt invention.
hydr ogen, cyano, hal o, hydroxycar[?aﬂyl

C ~al kyl oxycar bonyl -, Het 16-car bonyl - orAr 5; v) R18
heynt eferther akpedt, cﬂyep.:es@t ’imrehgtdm proﬁxrdés tie usk loy theasonigbBinds

éﬁgfﬁrg%gﬂ)t t’?re gveﬁﬁ&y in tﬁé" Irgm ?u Ic 0 5 111{35.‘1? ¥‘4}&{t&g any of the

0SSl s se
@qumpm@/ceﬂdrmhf@tatwe disprdersanindisptiensent s hydr ogen,
G alky- or G "al kyl -oxy-carbonyl-; vii) R12

resent Het 14-CG "al k n particul ar
ﬁ agpmpp accr)rérg&f@ttﬁe pEssend dRyengon, ak refesreddp bere as
the Iaemeﬂgfeﬂmmmlﬁﬁﬁlﬁhédimged t®afldeard mfapemdae EffedtWill bel of
0 n erein.sai
RS W B Bl S, s sBuiblir 2o ationo g age and
mmlquntqféhﬁ rcipidngainddhé pativipddisorder erdlmsa)be@\narbdtydl A

-

f |
e T B B SR
@%3110 pgike i (P medsehady weighy ‘%@rﬂnwt mamlscrmclude

ddinih BErRseRd Sctive indeditiydn a féénﬂrﬁi oﬂﬁtv(r&‘ﬁrcﬁfé%ﬂ%ﬁ' intakes per
terocycl e sel ected from norpholinyl or pyrrolidinyl;

) Ard represents phenyl; xii) Ar5 represents phenyl
optionally substituted with cyano. is also an

g?ﬂ? %t:lg Pf)ssgﬂg ﬁgrt% Qc%ﬁv mﬁ?@rﬁ%@ Wﬁ a‘in;])[% H§sep1%§"erable to
EGTenhi & 8 pharmacewinebeerapesitiang Amr thepresasns rm@nm further
prgw*ue@a pﬁﬁﬁﬁ@éuﬁcﬂwmpgﬁﬂmﬁ rc@tﬂ??l?ﬁlgla d%h e ugg %&étaﬁ%in g to the

SS .
BERE IR, e e Bich SRR enlionlly schenithiS SRpe ot isean. Th
qaerier on drla«em afitsebe “ddoeptgblonirhth sérisbiof being ebinpatiblandth the other
nﬂi@%m) i s ezx,coﬁ'ﬁrp ' ﬁ%ﬁn%d%%?de%t@ﬁ tto Qﬁ’é%%ifr?e%s fagopeen

0 In enz

The pharmaceutical compositions of this invention may be prepared by any methods
well known in the art of pharmacy, for example, using methods such as those described
in Gennaro et al. Remington’s Pharmaceutical Sciences (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
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
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,
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assays o n the receptor tyrosine kinase EGFR In an
alternative assay, the growth inhibitory effect of the

woaopmasads was tested on the ovarian car ci NnOMaPCEIEP2004/053497

line SKOV3 using art known cyfptoxicity assays such as
LI VE/ DEAD ( Mol ecul ar Probes) "0t MIT. Accordi ngly, the
present invention provides the conpounds of formula
(T) and their pharnmaceutically acceptable

bileoK] &ESaleéiﬂﬂé R the Bkd B B ESIREM; ?féﬁ?%ﬂgns such as

ster eochem cal 1\1[ dgsoneric forms for u

MHSPEOSNS: SYESs IxiFs andsolutins: r%ﬁt)hcbearsp@\széﬁh pO# es@ sygars,
Bdcﬂinl, fubFisdrits) iR, distfethHRosRts aﬁﬁ&h@ﬁﬁ@ﬁﬂﬂﬂg%a@f of powders,

e o Bb bt o ol § Bmpisratonaiepes pegpmies

mpchsbm the mostcariventhgaiuk pral sosageiveit formnEn Mhichesse so1af plekma-

f
PR RRIGE e Ru RN, PR bidicns. tp g wan
11%1311}’1 eoINpRitENIteTda Watas, gdeast mﬂlaaelpﬂrtu‘é@tlgh othee ingredients, for

PO IS hﬁrs‘éfdb‘ihty,r Ry 68 ﬁﬁhﬁiedcﬁj&%lc?{bq’u §{Jﬁfr 'eﬁam}?le may be

cat u retlnopat In VIGM/O
Hﬁggfﬁ h!&g %rcf&mmsas saém? relufipicecasp solutien or 3 swmne of
piliay aﬁtegluaosrdﬁ;‘ohﬁﬁnf Bfectdb: §urs EisToR8 im3f alsbPprephired i Which case

S TR, g Fo e B P CapIgfedTnthe

cagenostiions suitabde foape:autanvdus cidninistpaticne theadmierioptienallygomprises
i) e il shot TR AAON ok mpined

present I nven
with syiaole-addifives of any a@tu@nnmmmr@p@@m,wm jtivasfdognot cause

m@@ﬂﬁ@naa@l@feﬁbmemtst chfthb RKEN sala@dd&&e@ﬁiay%eﬁmate the

aé%‘i%l%’% Qﬂ%[ty%gaqgﬁﬁ%ﬁ tb? gp@ﬂﬂt 4 de%tgqegmageg;ed compositions.

Thesevorepgsitjornsnajeld atministeoedin ariousivags, esefasla transdgtisl patch,
é&ras‘ggﬁaﬁb ¥s i Sinitidpse domain within the receptor
yr

si ne kinase receptors. To this purpose, the
conpounds of the present invention can be l|abelled, in

mﬁrdspsd;amfrad%nﬁg&‘ua% RfmuRAS tHe %'fdrlém‘éﬁn&ﬁﬁ?h@hﬁéc%uué&ﬁ‘ e

elr, radioacti ve

or _nore ato ec ul e
oPinpaos ngding wil Gty ease of g iwiiioD 00 SOOI dosage.
Basaga: it ﬁ)rnmmmem dsthb apecm@caﬁm lapd 8lair6 Befeai &{éli@to%hybﬁally
i or uori.ne;
AR B AOBRS RSCL R 1 lHBEDAEA cumie
qf rapti‘mng@dm calpidated ta pl@du@:r thg desireddberspeitic effect inaswciation
i lﬂ&ﬁﬁreﬁf h&ﬁﬁdzsuﬁ@caﬁ eam\ep L Rinth1&lof shic ga&f% +1¥1fs are
glo tom a princ % iqt any conpQun For mi
t{ﬁ? 7ts ; S5gre qr'gpsg@% blett)nsdpsulgs, alls, pawder packets, wafers,
injactable abhhongoﬁbnsp@pioﬁ@,l tegspbirefuRpdablspoctifaleahy tha like, and
sééijeéeﬁ?& Snﬂtlples thereof.

Experimental part

Hereinafter, the term “ADDP” is defined as 1,1'-(azodicarbonyl)bis-piperidine, “Bul i”
is defined as butyl-lithium, “DCM” is defined as dichloromethane, “DIPE” is defined
as diisopropyl ether, “DMF” is defined as N, N-dimethylformamide, “MeOH” is defined
as methanol, “THF” is defined as tetrahydrofuran, “iPrOH™ is defined as 2-propanol,
“t-BuOH” is defined as 2-methyl-2-butanol, “AcOEt” is defined as ethyl acetate,
“TFA” is defined as trifluoroacetic acid, “DIPEA™is defined as diisopropylethylamine




i sotope. Suitable hal ogen radioisotopes to this

pur pose are radioactive iodides, e.g. 1221, 1231,
wa28d5/0543341 ; radi oactive brom des, e.g. 75Br, PEBEP2004/053497

77Br and 82Br, and radioactivg,fluorides, e.g. 18F.

The |ntroduct|on of a radioactive halogen atom can be

perfornmed by a suitable exchange reaction or by using

any one of the procedures as described herei nabove to

PHBTU s Rafidan 1954( &ﬁiétwlémﬁfo fh@ﬂh 8]-(Hekafl r%}egﬂi&ghate(1 5Y

b o T o ok b A

ﬁM@BﬂB’Eﬁédm bymethylrd- pymzmcah@m andeTBIN™ i§ defined as

Jg %gg#llﬂ%%g?npounds of formula Q can be used in a

ces fically marking receptor sites in

blologlcal naterlal. Sai d process conprises the steps
of (a) radiol abeling a conpound of fornula (1), (b)
adm nistering this radio | abelled conpound to
bi ol ogi cal material and subsequently (c) detecting the
em ssions fromthe radi ol abel |l ed conpound. The term
bi ol ogi cal naterial is nmeant to conprise every kind of
material which has a biological origin. Mure in
particular this termrefers to tissue sanples, plasna
or body fluids but also to animals, specially
war m bl ooded ani mal s, or parts of aninmals such as
organs. When used hi in vivo assays, the radiol abelled
conmpounds are admi nistered in an appropriate
conposition to an aninmal and the | ocation of said
radi ol abel | ed conpounds i s detected using imging
techni ques, such as, for instance, Single Photon
Em ssi on Conputerized Tonography (SPECT) or Positron
Em ssi on Tonography (PET) and the like. In this manner
the distribution of the particular receptor sites
t hroughout the body can be detected and organs
containing said receptor sites can be visualized by
t hei magi ng techni ques nenti oned herei nabove. This
process of imaging an organ by adnministering a
radi ol abel ed conpound of formula (1) and detecting the
em ssions fromthe radi oactive conmpound al so
constitutes a part of the present invention. In yet a
further aspect, the present invention provides the use
of the conpounds according to the invention in the
manuf acture of a nmedi canent for treating any of the
af orenenti oned cell proliferative disorders or
i ndi cati ons. The anount of a conpound according to the
present invention, also referred to here as the active
ingredient, which is required to achieve a
t herapeutical effect will be, of course, vary with the
particul ar conpound, the route of adm nistration, the
age and




condition of the recipient, and the particul ar

di sorder or disease being treated. A suitable daily
wdase®s/osgaaBd be from 0. 01 ng/ kg to 300 ng/ kgbodycwaEiPgivg/ 053497

in particular from 10 ng/ kg (é?}OO ng/ kg body wei ght.

A nmethod of treatnent may al sO I nclude adm nistering

the active ingredient on a reginen of between one and

four intakes per day. Wile it is possible for the

active ingredient to be admnistered alone, it is

Pxehaledd] € Qedci 86RAPtidd foR hsyRIRERRE88kbE@Ids of formula 12

conposition. Accordingly, the present invention

further provides a phar maceghém@b conposition

conpri sing a compound cording to the present R?

I nvent Fopt@tet her wi t har cal | yracegep
carri erl 1 uent . a?Rl?l e:——g;—éé—tue be@w\%
"accepgtable™9n the sé*ﬁs@ of be‘i"ﬁ&é’&ﬁrpaﬂ 16 i tHPst he
ot her ingnredi ents of the conposition and not 3

del eterious to the recipients thereof. The ¢

phar maceuti cal conpositions of thi s MPventiog-fhy be

prepared by any nethods wel IRI known in t ary of

phar nacy, Haf‘etmex anpF hodMUck a¥ those
descri bgd j,p{En naro ngt on™s Phgrgaceutical
Sci ences (18%" ed I|sh| ng Conpany, 1990, see
especially Part 8 Phar rraceutl cal preparati ons and
their Mapgyfagture) . A therapeutically ef f ecff ve am)unt
of the partfi cil a prpound, i n base for ik

salt form OaS'ﬁﬂ ve |ng,re§,%,$nt is co

i nti nmat eac@dmixt NWIth a -pharmmcedt i cal acc pt@,pl
carrier, @ ytakeavm'd’eOHﬁarletyo
dependi mgoONZt hé& form of preparati on degig -~

adm ni stration. These pharmaceutical conpositi ons are
desirably in thitary dosage forgn sui tabl e, preferably,
for systemc administratio h as or a{t, per cut aneous

or paregt\ég\ ad mstratlon oNt

adm ni st r @i ,'cbn %uch as VI a i n‘hal‘ﬁ‘k @& Nose FRIcAY, 111
eye @,@ or th

For exanﬁﬂz‘"eoaml""ﬁ”'pr ep&f"f”ﬁ'g é! @ itions in or &Pt

dosage form any of the ususl anffaceut i cal medi a may
be enpl oyed, such as, for exanple, water, glycols,

oils, alcoh ?s and the like in the?case of oRAl I|qU|d
pr epar at R Fsuspensi ons, syr ups,HoﬁgtM

sol uti ons oor m@;\rri ers such as starc

kaol in, |ybricant I nder s,ladi si nt egrating ag
theHbN)M| @ rase of po owder s, pi IHZW,?

t abl et S peb 7 of their ease in admnis

tabl ets and capsul es répresent t he nost aévant ageous
oral dosage uniteform|in wh °ch case s id phar ng

ceutical carriers are \ yed. For
parenteral goppositiong,Ltloe YV' | usually
) .
conpri se—ste++e-water| apgrleasf il %r ge part, though
ot her ingrB¥fents, for N
MeO i
12

5  As used in scheme 9 hereinbefore; R' and R? each independently represent hydrogen or
Ci4alkyl or R! and R? taken together from a heterocycle selected from pyrrolidinyl,
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exanple, to aid solubility, may be i ncl uded.
I njectable solutions, for exanple, nmay be prepared in

wohoasivsge carrier conprises saline solution, BCUEDS®4/053497

solution or a m xture of saIL§§.and gl ucose sol ution.
I nj ectabl e suspensi ons may al be prepared in which
case appropriate liquid carriers, suspending agents
and the |like may be enployed. | h the conpositions
Fhi 1, ipiper iRy Uhaipaelsy] asyFhibldidyR bt enbﬂSAQﬁ&?kﬁéﬁso 1,2
ogglona Iy conprises a pénetration-enhafci ng agen
/or a suitable wettable agent, optionally conblned
with suitable additives of any nature in mnor

r rti,0n whi ch additives do not cause any
ﬁ %chlﬁ'éé%ﬁ'?dtﬁ’é’r eterious effects on the skin. Said

add' t 'I‘X %l%oﬂﬁ%n o"i’g Lﬂ g ‘1%’5 aﬁ? 3 f(?%% $hh3k &%ﬂw‘i@e&%a!ﬂg I(3

skin or nma p artn
Db MgHs iF né@@ @ érqﬁwm X andﬁbe maytubeels aﬁmed pbtoomegmperature.
fdi! 9\’)%1!nﬁ‘£é§ 8 e re@ulﬁn%m ? eﬂ‘ﬂ 1 l‘%@hﬁ;} is 3dded in three

or as an
aﬂ% &g@@&?%ﬂer p Iaé‘fléhft ﬁ—'éulﬂflsmm 1saitigigd for additional 2
mﬁs aﬁ?eni ﬂeﬁ@bra@.ﬁép'@'ﬁé fda@tg@ mn%tﬁ&esz&y&uug h%to faQbANAt& solution of
(0] an uni 0 0 e. . .
BB Cong e i e Ricatali (0D T P P gie Tavers s

Wlaﬁledmﬂebmm dried ever MgBO, fidteredl alngi concemirated. Thietcsude product is

%medet cf%%él |@§ﬁ@?6éctlve mgr‘tédlcgl; "‘M‘% aPed

to produce the desired therapeutic effect in

Redietibibf the Nitrblkrbipe required pharmaceutical carrier.
Exanpl es of such dosage unit fornms are tablets

(i ncl Tolasglutionbesl (Déqlﬁﬁmrﬁﬂleﬂﬁbblqtsﬁal./mﬁﬁﬂﬁ Ph/€Sis allddd! (30% w/w)

SRS FoBRing thikaurl iR ooBbiS FhoSeiy (haUBGR A stimed at oom
femiperatirn @vermight Gl lmrs)u [The pm‘slre iseﬁlmfd tthghra srharttpad of celite
B dontBRRIIPH RYmess. "G deRhil ca unﬂcﬁ%& %%PI fed

azodi car bonyl ) bi s-_riperi
°§’§ rg Yﬂ%ﬁeﬂwe‘f)@@ﬁ@rdgmééﬂl%ﬂoﬁgpﬁﬁchl or onret hane,
"Dl PE is defined as diisopropyl et her "DMF" is

a |\T I V-di met hyl f or mam de, ' ‘MeOH' is defined
ﬁﬁdﬁoep?'ghc%f a6 L7 s defined as tetrahydrofuran

a's " s <l BR8P L B P8 o

woH: (1 mqummol), 4 ig e@deﬁk(a equivey ﬂihe woixbae it alb\x@dut@i react under
reﬁ’hf%i’n JePatdRf underiNAfor 6L8 BORE OPKé %@M&@Mﬂe"ﬁ@%poka‘ied to

e R PogrmLBREBERR Js Doried o Bob e ronomips i, AR

Hc{xan&mdlﬁwrebmﬂ'ﬁfrdypad:@s t et rabut yl anmmoni um i odi de
"NVF is defined as | -nethyl-2-pyrrolidinone and "Et
3N' is defined as -LLT-diethyl et hanam ne. Exanple Q -
Igacetyldtiogescription for the synthesis of conpounds of

formula 12
Compound 6 is dissolved in MeOH/NH; 7N (8mL/mmol). To this solution,

iPrOH (2 mL/mmol) is added and the reaction mixture stirred at room temperature for
30-120 minutes (TLC monitoring). The mixture is concentrated to dryness and the
resulting product used in the next step without further purification.
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woka@4§0s8318. ¢, i-PrOH/ D R2 R2
T

3Cd N2 RL O

H2 m OR MeO Pt/C,

RO RO N O MOHPNHEPMOTI53497
1:1 GCs2Cq

HO LiOH H2ZN R2 10 F

Scheme9 R2 R2 F. CHO OR OR HN NaBH( OAc)
MySO4, DCE O - NO 2 d AcO JI (1 at

ACOCN i-PrOH/ D MO N 6 Br-
3/DMF/r.t. BocHN 1 Ov OC-r.
11

Alkylation Reaction.

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

. temperature overnight. When neccessary, an additional 3 equiv. of Cs;CO3 and 2.5

equiv. of the alkylating reagent is added and the reaction mixture further stirred at room
temperature until total completion of the reaction (TLC monitoring). The reaction
mixture is partitioned between brine and AcOE#, and the layers separated. The organic
layer is dried over MgSQs, filtered and evaporated. The residue is purified by flash-
chromatography (AcOEt/n-hexanes) to afford pure 9.

Cleavage of the Boc group.

To a cooled (0°C) solution of 9 in CH,Cl, (3mL/mmol), TFA (Zml/mmol) is
added dropwise. The resulting mixture is warmed to room temperature and stirred for
1-2 hours. A saturated solution of NaHCO; is added to the reaction mixture until basic
pH is reached. The mixture is extracted with CH,Cl, (2x). The combined organic
layers are dried over MgSQy, filtered and concentrated to dryness. The resulting free
amine is obtained with enough purity to be used in the next step without further
purification.

Saponification of the ester group.

To a solution of 10 in MeOH/H,0 (10:1) is added LIOHH,0 (5 equiv.) and the
reaction mixture is stirred at room temperature up to 2 hours. The solvent is evaporated
under vaccuo and the residue is dissolved in DMF and filtered through a syntered glass
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 to a solution of HBTU (3 equiv) in DMF (100mL/mmol of 11).
The resulting mixture is stirred at room temperature for 1 hour. The solvent is
evaporated and the product purified by reverse-phase HPLC.

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



HN- - f HBTUOnNn NCl ODW/r.t. |[fIl MeO N 12 As used

in schene 9 hereinbefore; RlandR 2 each i ndependently
woeprsasgrs hydrogen or Ci"al kyl or Rl andR 2 t 8KEmMP2004/053497

together froma heterocycle § | ected from

pyrrolidinyl,imdazolinyl, geri di nyl, norpholinyl,

pyrazolldlnyl or plpera2|nyl n represents 0, 1, 2 or

3. Reductive Anmination. To a solution of 1 (1 equiv.)

o?o élﬂda?&gy aﬂ &ﬁl}%ﬁd-@bhmgq@hmg K@l%étﬂﬁ?ﬁré—SH—l 19-

i.s ad ui v
N iedhideroyaess ToegpragaRtHpheadegng-frearbonitrile
g bﬁﬁd]g_lrﬂ xture NaBH(QAc) 3 (1.1 equiv.) is added in
hree portions (one portion per hour), and the
resulting mxture is stirred for additional 2 hours at

5  20selloice hPdluato-2meiHoay+18amtoi-@h0, ﬂri;lﬂ;]ﬂe,lﬁ,§4;i(5;ﬂr7eit2—d¢mbydro-

G T L e s
hmﬂ@mnmﬂwarbommb(c@np@mdok@r MySq 4 filtered and

concentrated. The crude product IS purlfl ed by flash

chrorrato ra S102, xane
8 o mishion - B Goopl Pt kP61 grixgydro-
10 §H(1119egaﬂhamemyha n@wmam ,3-p%61, 10718 [benzAdkiriasacydidhekade Cive-4-
%{;‘ d the re &I ng mxture is placed under H2
i %ﬂ%ﬁc@ SPin Eg) and stirred at room tenperature
overnight (14 hours). The mxture is filtered through

f‘7 éﬁl%f& 18326 ﬁle;ﬁoigq%%e Pﬁﬂbﬁé‘tseﬂld 91,42 4382589-ddkhydro-

certain cases purl tion roug

@ﬁr(@?hﬁtl@gﬁ&bﬁ?)m’@dﬂéq%ﬂ[@é %l@lmﬁﬁﬂﬁ#)édamqf?%@e&rcafbo'
15 hitiIe (bompdtmdgaphi | i ¢ di splacenent. To a stirred

suspension of chlorocyano quinoline 5 (1.05 equiv) in

iPrOH or t-BuOH (11 nL/mmol), 4 is added (1 equiv.).

T-hhldm-zt-ﬂuoeo-lm-lmblummd-methomﬂ-ound@ﬂ 15X 13,44,15,16 17-octahydro-

§APHRI. %@g&ﬂgg{%&éf ?‘{ 3518, NIV SiveddRatrBsdycRexadecine-4-

m xtur
carbonitrile (compound 1.5)

20



dryness and the resulting residue is purified by

fl ash-chromat ography (Si Ch, AcOEi/ Hexanes m xture) to
wahtwrodspsre 6. Deacetyl ation. Conpound 6 i s dpPeTmPy®d/053497

in MOH/ NHa 7N (8nL/mmol ). To,fhis solution, iPrOH (2

m./mmol) is added and the reaCtion m xture stirred at

roomtenperature for 30-120 m nutes (TLC nonitoring).

The m xture is concentrated to dryness and the

resulting product used in the next step w thout

fBxainbiy OR W Géreedde@ipAblk Ydrahe SmiRARGIficopolfdLofbiriilgd3

solution of 7 in DMF (5 niL/mmol), CS2CO3 (3 equiv.) is

added fol |l owed by the al kylSahémhgl1@ eagent (2.5 equiv.).

The readflion mxture is stirred at roomtenperatuyeH

over nCOPHen neccessamboc an addWstonal 3 '

| 2.5 équﬁ$ﬁaﬁ? the alkylating rea
added and the reaction mxture further sti
tenpefature until tota&@ conpletion of theC[eacgion

(TLC nonitoring). The reaction mxtyre is]jparfitioned
bet ween brine and AcCEt,B and the Iayﬁ@fﬁr ated. The
organic layer is drijgd e Sq 4eoft w€dsand
evaporizt®®. The | dajle %ﬁg’/gi"’fi e Oby R

f | ashhe hi-enakogxaph @,@c@t/n-hexanes).pm,%fgt_grd pur e

9. O eavage of the Boc group. To a cool ed (00C)
solution of 9 in ¢H d 2 (3nm/mml), TFA (2ni/mml) is

added dr gpwi[se. The resulting m xture Hs warned to

r BN elfpe ﬁr e and stirred forph2rhyre: 2 80,01
saturated Sel-Utiorx of NaHCq 3 is added g @ eac@ 8
m xt Wéce uat il basi ¢ pHFA®HGBached. The ture fs -~ NO
extract @@ CH O 2 (%)t The cOfbi i c CH,CL/EtN/
| ayemear€ W1 ed over MySH4, filtﬁrg oncent r aineg

to dryness. The resulting free am 52 is oBtained with
enough puriety to be used in the next step w thout

further purification. Saponification of the ester

groug OTo anso|ution of 10 i nMeOHTH2AR(AO0: 1) Hi s, added

L SWN iy and the reacti WU, %

S ecHat 't m@n ature ug to NLS- Theys b
8 I's

i s evlBorat edinder YaccMsOHNE: t he resi N
di ssol V&8~ GMd fiTtgrgg,through a sy 1 e 61"&ss
f unnel g;@?/gjrs renoved and the prodygct - usedydas
such i M°Phe’f o'l owi ng reaction. Cyclization reaction.

A solution ofgll (0.25 mmol, 1 equiv.) andDEPEA (6
equiv) in DVF (10m) 4 "

NS
Br” >""Br Z NO, %N X
“CN

Cs,C03/MeCN/65°C
- Br\/\\/o -
CspCO4/DMFIr.L. (n-Bu)sNI

-

MeO N

e
O‘Kfo 11
Qp

p H
¥ N N
SHAG e AL
% G X PhSHICs,CO L\ y X
. )
Om - — Om "
MeO N MeO N
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are added dropwi se to a solution of HBTU (3 equiv) in
DMF (I OO/ mmol of 11). The resulting mxture is

weRoosrsgBiat room tenperature for 1 hour. The SBCYERR00OHS53497

evapor ated and the product purpfled by reverse-phase
HPLC. By the above synthetic procedures, the follow ng
conpounds are obt ai ned: -chloro S-fl uoro | -net oxy-I
-oxo-1 OI | P-octahydro-SH1I,

(sad 38 fflichbing @ 0heRAIABSRESIX Je @Jenfts@aalo 10 ﬂi‘hcular chloro, fluoro or
benzoxatri azgci/cj tgexadem ne 6 fai bo |tr|
Wgrefgxﬁ or 3; m represents
20- chloro-19 fl uor o- 23- met hoxy- 12- oxo- 9 10,11,12,12a, 1
3 1 17. 22-decahydro- 8i -4, 6- (ethanedlylldene)
ni’fcll%to?ﬁméb'kﬂ ryrrol o[ 2, 1-1 J[ 6,

1 10, wnggggﬁ%@ ﬁ%ﬁ“ﬂ(f &lﬁe)ﬁﬁi@ﬁz@ (SMM&T &fsbﬂ)r%pyl

(conpou

dimisle {05 eqriyn) is addado xEhel reagtion mamr@scsmed o1 30 minutes at
|roorﬁ GrAberiiffed thepithe hmlnd 2 @15 | %@ it Eshtitiued for
] L3 oxatr] azac cl ob, exadeci ne- 4-
@gﬁ)ﬁ}}gx}é qges( Elih%' e 1s then partitioned between 1N citric acid

hidd CJHZOJlle The1hyardsre s@lﬁrmd BAK the Jodgdtié hybr driedver B1g30,Ofiltered
Eh% byaé%oF]ai%%@ zé‘?qng gr%l%%oug]a Pﬂn‘gf to]bf élsed in the next step.

1,9, 12] benzoxatri azacycl opent adeci ne- 1-carbonitrite

Q&QQJ[%N 0- é f]@m

luoro 1. I sobutyl - 21- net hoxy- 13- oxo- 10, | I,
12, 131%% slaﬁm“eﬁ oﬁ (% aﬁ»% MeOH (SmL/mmol) Pt/C is added (10% wiw)

SR b PG it blarai oY Haahasobeic ol [coh s red oo
hrﬁpdfaofa!_aspdvenﬁg}ﬁ (14 Goune). alhedabaire ié fihered ﬂfrodig‘lfa short pad of celite
S0 188l 1 SRR 85 Sl BB A6 NEFu Rt 1 2
phwmgrmho'ais requivedito-pfByd preyanitineS@ Qpeil N x % 8 AcO

X N TFAZCH2Cl 2

Nucleophilic displacement.

To a stirred suspension of chlorocyano quinoline 5 (1.05 equiv.) in iPrOH (11
mI/mmol), 4 is added (1 equiv.) and a few drops of conc. HCI. 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
(Si02, AcOEt/Hexanes mixture) to afford pure 6.

Cleavage of the Boc group.

To a cooled (0°C) solution of 6 in CH,Cl, (3mL/mmol), TFA (2mL/mmotl) 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
until basic pH is reached. The mixture is extracted with CH,Cl, (2x). The combined
organic layers are dried over MgSOy, filtered and concentrated to dryness. The
resulting free amine is obtained with enough purity to be used in the next step without
further purification.
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NO, AcOCN OC-r.t. CH2CI 2/Et 3N MO N DVAP MeO N ONO
Hop, N'"mHN® OHN' X MOH NH 3 NO, N AcO CN

wO-2Bs0s831® MO MeO 10 Q P Br ' Br Cs2CO3/ MeCN @6TEP2004/053497

Cs2C8/DWF/r.t. (n-Bu) 4Nl MO g 11 (c) NO P X
PhSH Cs 2C08 13 12As used i rr4dthene 10 hereinbefore; X
represents halo, in particular chloro, fluoro or
bronpo; n represents 0, 1, 2 or 3;mrepresents 0, 1, 2

o4 FeeBD 2 (5 miimmol) . disopropyl

To a cooled (0°C) solution of 7 (1 equiv.), in CHyCl, (2 mL/mmol), EtsN (1.5
equiv.), and DMAP (10% mol) are added. A solution of ortho-nitrobenzosulfonyl
chioride (1.1 equiv.) in CH>CL, (1 mL/mmol of 7) is added dropwise. The reaction
mixfure is stirred at 0°C and allowed to warm to room temperature overnight. 1N HCl
is added until acidic pH is reached, and the layers separated. The organic layer is dtied
over MgSOy, filtered and evaporated. The resulting residue is purified by flash-
chromatography (AcOEt/hexanes) to afford pure 9.

Deacetylation.

Compound 9 is dissolved in MeOH/NH; 7N (8mL/mmol).. To this solution,
iPrOH (2 mL/mmol) is added and the reaction mixture stirred at room temperature for
30-120 minutes (TL.C monitoring). The mixture is concentrated to dryness and the
resulting product used in the next step without further purification.

Alkylation Reaction.

To a stirred solution of 10 in DMF (5 mL/mmol), Cs,COs (3 equiv.) are added
followed by the alkylating reagent (2.5 equiv.). The reaction mixture is stirred at room
temperature overnight. If neccessary, an additional 3 equiv. of Cs2CO; and 2.5 equiv.
of the alkylating reagent are added and the reaction mixture is stirred at room
temperature until total completion of the reaction (TLC monitoring). The reaction
mixture is partitioned between brine and AcOEt, and the layers are separated. The
organic layer is dried over MgSOy, filtered and evaporated. The residue is purified by
flash-chromatography (AcOEt/n-hexanes) to afford pure 11.

Cyclization reaction.

A solution of 11 (1 equiv.) in MeCN (60 mL/mmol) is added dropwise at room
temperature over a mixture of Cs,COs (5 equiv.) and (n-Bu)4NI (2 equiv.) in MeCN
(30mL/mmol). The reaction mixture is stirred at 65°C overnight. Upon completion of
the reaction (LC monitoring), H,O is added. The resulting 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.
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carbodm de (1.05 equiv.) is added. The reaction

mxture is stirred for 30 mnutes at room tenperature,
woOhers/osémsam ne 2 (1.05 equiv.) is added and SPCT/EPR@4/053497

conti nued for another 30 m nutes. The reaction mxture

Is then partitioned between-#X citric acid and CH2Cl 2.

The | ayers are separated and the organic |ayer dried

over MySq 4, filtered and evaporated to afford 3 with

noughk‘purlty to be used in the next step. Reduction
Dgsulfarelgtiop3egi®¥ip. To a solution of 3 (1 equiv.) in:

oot AR 4 Ao el (i
DIME|(45 orlymana of d2) is etirred atrrg@lm tﬁ@ﬁ??ém ford n’ﬂ&ﬂpacﬁon
r%gtgﬂeoﬁﬁu%}cl%eﬁ%tﬂ X ParldSoxizab b G CIHCBLGH YON0). The

e and _concent o

seprsaed praaniq leger o Ariedovsy é&gﬁi@ﬂa éﬁ%e@a@éﬁﬁif%ﬁj?%\tﬁ‘i’u %%8{08““ 1
pﬁﬁﬁédlbg@'e\k?seaﬁﬁa@éﬂ?ﬂ@re ani | i nes of type 4.
Nucl eophi lic di spl acenent. To a stirred suspension of
chI orocyano quinoline 5 (1.05 equiv.) in iPrOH (11

L/ By the the Alsovedghetieticiprecpduves) therfallewing wompe e obtained:
cone. HCO . The mxture is allowed to react under
reflux tenperature under N2 for 6-8 hours. The
reacti on m xture is evaporated to dryness and the

@r% /ydmeoiw!m 11,89 1B;a 4r1|5;aussm7c;rs tovdecabydioksH-1,21-
( q 2 Ac

}Hé’r’ge @ag?ﬁg,g" 17),'1%"] nggig} fa?%ﬁ&?éﬁ ocai@te-tlécr:]arb?mmle

(&mpoﬂtﬂfx)z (3mL/ mmol ), TFA (2nl/mmol) is added
dropwi se. The resulting mxture is aIIovved to warmto
roomtenperature and stirred for_ 1-2

oo baaaot | om ol O 334 15, il o & Seqrby s -
}‘{éh ?le‘gé&m;’éyfﬁ%ﬁbgbll ), IgBshethtrizheydfoodtadeiest-carbonitrile

The conbi ned organic
Q@ﬂé@%mhﬂ )dried over I\/gSU4 filtered and concentrat ed
to dryness The resultl ng free amine is obtained with

gﬁPﬁ%F 5 'tfl%fycg% 1}3“?4 X6 1$H§R9\Mot&uaééahydm 1,22-

’on r'eact] on.

(@t‘lmhediyﬁ@%)p;mdo[ﬁ}-@ﬂ%dglOzl Thenzguatiiagacys ogpg@egn?-é—carbommle
%&ggm% oFt 3N (1.5 equiv.), andDVAP (10% nmol) are

S0l ution of ortho- ni trobenzosul fonyl chloride
(1.1 equiv.) inCHdA (1 m/mol of 7) is added
ﬂfc%%as-maihexy $R6k6-Q0,1012{ 13 B, 1 516:17,18,88-decahpd®-5Hdl ,21-

qal I o‘é‘@ggam%ﬂaxnn&gi?a bj@%fﬁﬁé%ﬁaﬁﬁ%ﬁ dﬂbﬁ@&ec%/ég%-g@bommle

goempoahdd4) The organic layer is dried

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

Scheme 11
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over MySq 4, filtered and evaporated. The resulting
residue is purified by flashchromatography

WQAsSEsshexanes) to afford pure 9. Deacetyl ati ®@QT/EP2004/053497

Compound 9 is dissolved in MeOH/ NH3 7N (8nmi/mmol).. To

this solution, iPrOH (2 nL/mA8t) is added and the

reaction m'xture stirred at roomtenperature for

30-120 mnutes (TLC nonitoring). The mxture is

concentrated to drynesscland the rgesulting product used

in the next stepe e t her Jhurifjozapion.

Al kyl ati ory Reacti o 0 ti MeBd Sol ut%}f 10 i DWF

oMES edjui v.) ate addaw ovetletiyNH;

al kyl ating réaggng,LZ2.-5 equinso T odiaC

m xilie i s stirred at, foom tenper at

er ni ght 44
neccessary, an additi dnal 3 equiteQ
equiv. of the alkylating reagent are a*dded and t he

reacgion mxture is stirred at roomtenperﬁure unti |
t ot C etion of the reaction (TLC
W@mee is partitioned betvvee%Pl ne and
AcCEt, angh | ayems ar€ siegpar at ed. The argani i ayer
i i reNVy SE*fittered—emd B6dborat
resid urifi ed $5PPPYERE chr omat ogr aphy P
( Amedt WA~ higxanes) to afford pure 11. C,ycl'}"‘?atlor%"

6

reaction.4 A solution of 11 (1 equiv.) in MeCN (
mL/mol ) is added dropw se at roomtenperature over a

‘mixture O Cs2CO (5 gqui v. ) and (n-Bu) 4Nl (2 equiw.)

MeCN (30nL/ mol ) wmedh mxture is stirred at o
65CH@ver ni ght. Upon (:orrplH of the,reacti on“cf LC @
nong @; oL &L 1 no) , added T I'eS’t:H"H"ﬁ@’ precipitate #n

i's coI ect ed %%Qfl/ﬁ vvashed W LIRNFRE T The A ON
product is dried (L:val’v] m at 650C. The solid P
material is boiled in iPr The solid materi al¥ePs N
filtered and dri ed. Desul fonyl ation reaction. A mxture’

of 12 (1 qumph&wl-ﬁZ equi v) and CS COB(3
equiv.) in (45 nL/ ol of 12%) is stirred at room
t enper at ur e |f or, 2lhour se e redaction mxture is
guenched w tih i/*?:‘\é- H20 an@trat ed with CH
: 10)1. é;hfg sepakng organic layer is dried

0iINMSq 4, tered. and.@vaponat ed. The product is
purified by irevers _ HPLE. By the the above
synt heti ¢ priocedis® ¥ ng conpounds are
obt ai ned: Compound 23 Mol Wis 432,47

7- br ono- 23- methoxy=te=oxo=torti+=12, 13, 14, 15, 16, 17, 18, 1
9- decahydr o-5"-1, 21-

22-methoxy-14-ox0-11,12,13,14,15,16,17,18-octahydro-5H-1,20-(ethanediylidene)-
pyrido[3,4-m][1,10,6,15]benzodioxadiazacycloheptadecine-4-carbonitrile (compound
2.3)

Nucleophilic displacement

To a stirred suspension of chlorocyano quinoline 2 (1.05 equiv.) in iPrOH (11
mL/mmol), is added 1 (1 equiv.) followed by EtsN (1 equiv). The mixture is heated to
reflux under N, atmosphere for 6 hours. The reaction mixture is evaporated to dryness
and the resulting residue purified by flash-chromatography (SiO,, AcOEt/Hexanes
mixture) to afford pure 3.
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(ef hanedi yl i dene) pyri do[ 4, 3- #]
[6, 1,10, 13] benzoxatri azacycl ooct adeci ne-4-carbonitrile

woOcewspssaisl 1. 6) 7-chl or o- 23- net hoxy- 1 | - oxo- 10, RPCT/EP2004/053497

1,12,13,14,15,16,17, 18, 19-decahydr o- 5#-1 s21-

(et hanedi yl i dene) pyri do[ 4, 3- -4~

]1[6,1,10, 14] benzoxatri azacycl ooct adeci ne-4-carbonitri
e (conpound 2.1)

7-chl or o- 24- net hoxy- 12- oxo-5, 10,11, 12, 13, 14, 15, 16, 17, 1
8, 19, 20- dodecahydro- 1, 22-

Dedqdegyationy| i dene) pyri do[ 4, 3-fe][6,1,1 0 14] benzoxaliiaz
acycl ononadeci ne-4-carbonitrile (conmpound 2. 2)

7- cnl oHAMEndS i Xt Gs MIOHNH A {8nilmiRel).6TS this solution,
é@ﬁé - d ahygr,o- %i |, 21- ) . .
# oo 9dpH ani e rseesiopamitur sisgd i ToemRdpTpeEatire for
30:¢ 20 axitatde CTIE mbnitaritg)n iigkimiem(r@ Erﬁ@ﬁﬁmﬂra%dét? dEpsspat] the
= Cenera SChLI pti QL. nt hesi s. o

RIS R IR efies den Hib TG R e
MeOH/ NH3 i -PrOH/ D AcOi-PrOH/ D 3N MeO- MeO Br NHBoc

o0c) , r.t MeOWO O.0 TFA HO CH2C HBTU
R 4 01 o o u | 2.3 NbE Vi 432, 47
22- net hoxy- 14- oxo-11,12, 13, 14, 15, 16, 17, 18- oct ahydr o- 5i
-1, 207§ ekhabe solitidr@MeI DMF (5 mL/mmol), Cs,COs (3 equiv.) is added
followed by the alkylating reagent (2.5 equiv.). The reaction mixture is stitred at room
temperature overnight. The reaction mixture is partitioned between brine and AcQEt,
and the layers separated. The organic layer is dried over MgSOQ,, filtered and
evaporated. The residue is purified by flash-chromatography (AcOEt/n-hexanes) to
afford pure 5.

Cleavage of the Boc group

To a cooled (0°C) solution of 5 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
until basic pH is reached. The mixture is extracted with CH>Cl (2x). The combined
organic layers are dried over MgSQ,, filtered and concentrated to dryness. The
resulting free amine is obtained with enough purity to be used in the next step without
further purification.

Saponification of the ester group

To a solution of 6 in MeOH/H,0 (10:1), LIOHH,O0 (5 equiv) is added and the
reaction mixture is stirred at room temperature up to 2 hours. The solvent is evaporated
under vaccuo and the residue is dissolved in DMF and filtered through a syntered glass
funnel. The DMF is removed and the product used as such in the following reaction.

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
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ryrido[3,4-n][I, 10
'l 6, 15] benzodi oxadi azacycl ohept adeci ne-4-carbonitril e(

woangsmssads 2. 3) Nucl eophlic di splacement To a SPCT/ERL004/053497

suspensi on of chlorocyano qU|noI|ne 2 (1.05 equiv.) in
iProH (11 mb/ ol ), is added -4 (1 equiv.) followed by
Et 3N (1 equiv). The mixture is heated to reflux under
hQ atnnsphere for 6 hours. The reaction mixture is

48R Bt s SERIER ROACobPBulS T bR R PRy puaporated

md@apeqdwbpmﬁﬁeﬁw jeuerse-phadedBYLG| ati on. Conpound 3 is
di ssol ved inMeOH/ NH 3 7N (8nlL/mnol). To this
solution, iPrOH (2 niL/mnol) is added and the reaction
'xtLire stlrred at room enperature for 30 120 nm nut es
dryness and the resultlng roduct used in the next
step without further purlf%g@é'*l}—e!\% Al hyl ati on
Reaction. To a stirred solutign of 4 in DVF (5

m./ nmol ), CS2C3B (3 egiy agiged fol l owed by tt@;z

al kyl ati . eagent (2 5 & - The r eagbtrOR-TixHy F
to. g7 ozernight. The reactlﬁmu

mls part|t| S ng. and AcCEt5 andt
oihe~faynNH,s separ at ed TheBl&*Wﬁt?ﬂ ayer is dr X ON
MySq 44, filtered and evapor &8 The residue is P
pur|f| ed by flash-chromat ography (AcCEt/ n-he¥a@es)y tH
afford pure 5. C eavage of the Boc group To a cool ed 3
(000 solution of 5in CHdA 2 (3nL/muol), TFA

(2m/nrnol) is adde% dropwi se. The resulting m xéure

is allowed, ta_ %ifiit:enperature and sti R for _F
1-2 hoursg‘ A saturatedisoljution of NaHC q 3/ is added
t hesogacti on m Xt ur eHsg pasi c*<§ﬁ€133| S rea%tjed N o

WS exis@ct-ed. i d:NCHZGb XTo "The c Qe CN
organr ¢ | ayers atie dried over 4, f||ter a d_
concentrat ed madrynass. The restﬂ‘*tcl ng free enN’s

obtained wi th enough purity to be used in the next
step without further purification. Saponification of

the ester group To a so,LuLLon..QL.ﬁ._l_[lIMEQ:IZHZO (10:1),

Li OHH 20 (5 equiv) is added agtioh mxture is
stirred at roomtenperature upi} urs. § The sol vent
i s evaporat ed HNT O
Ho Q \,,,CN
PYCMEOH, r.t, MieO N &
CagtHo sGIFN 4G
Compound 285 pol. Wi 454,92
\\

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

Nucleophilic displacement

To a stirred solution of chlorocyano quinoline 2 (1.05 equiv.) in t-BuOH/DMF
12:1 (11 mL/mmol), 1 is added. The mixture is warmed to 80°C under N, for 6 hours.
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under vaccuo and the residue is dissolved in DVF and
filtered through a syntered glass funnel. The DWMF is

woenmssdiand t he product used as such in the feCrmrriwg053497

reaction. Cyclization reaction A solution of 7 (0.25
mmoL 1 equiv.) andDl PEA (6 eqd#fv) in DVF (1Onl)is
added dropwi se to a solution of HBTU (3 equiv.) in DW
(100rL/innol of 7). Theresulting mxture is stirred at

198 T OB BB 5 s Bborhis] % Beyndi ool e R IR 3 Rt in
M@(ﬁﬂﬁ fer ur. @enduhprechpﬂaﬁf] |1spcolbntefcl]dvy filtraticsy mtakkesl withoMeCN and
R e e S I & ™ ka0, HVPY e DAZH ©
1500C H Pi fCMeOH, r.t.

YhismBlonr+b&erldnuor o- 20- net hoxy-8,9, 10,11, 12,13,14,1
9- oct ahydr o- 4, 6- (et hanedi yl i dene) pyri do[ 4 3-&] [ 6,

1,12 ' d t,adeci nel 5
Ccorp B RRpRRSRGBBIP (AREE Bt b iy of Lupspagrmod in
§0 molt, OONMR ativbor temparatureguThe te'an‘éoﬁm@x’tu&ﬁs tguistirrpd atr0°C for 1
faxt
Iilgﬁ“mqr‘ﬂﬁgggctﬂo% ég%té}r% 1%@%@1@ J)uf i og%(gf;lqlr @fzgg(i:liél agﬁgous layer
AXtEaqiedewith Aci 3 at0mb) Bhwm@n%@rgme I%@mrt: waghed with H,O
(BEI0gWEL), and GhillPheid? Myéxoirs diied Ailferedartonbentrated under

cipitate i coII . f||t 0 Wit h
??é@ﬁﬁfgwa Sl o Tnd GouRPEFer b b buhicd baiglyahommalogpty
ﬁfbﬁhngplre@lﬂﬂ@ﬂ%ylem Met hyl sul fonyl chloride (9.4n)
is added to a solution of 3 (12.50 mmol)' in 50 ni of
NVP at room tenperature. The reaction mixture is then

Evelizatian seackionC for 1

Compound 4 (5.0 mmol) and K3CO; (5 equiv) are stirred in 83 mL of
DMA/H,0 (1:1) at 150°C in a pre-heated sealed reactor for 30 minutes. The reaction
mixture is concentrated under reduced pressure and the residue purified by reverse-
phase HPLC to afford 5.

Removal of the CBz group

To a solution of 5 (1equiv) in MeOH (5mL/mmol), Pt/C is added (10% w/w)
and the resulting mixture is placed under H, atmosphere (balloon) and stirred at room
temperature overnight (14 hours). The mixture is filtered through a short pad of celite
and concentrated to dryness. The residue is purified by reverse-phase HPLC to afford
pute 6.

Example O35 — General description for the synthesis of compounds of formula 10

Scheme 13
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hour. The reaction mxture is then poured out into 300
nL O H2O, the aqueous | ayer extracted with AcOEt

wO2m@AB8sd1y. The conbi ned organic | ayers are waBOEamrRi0R/053497

H O (2x100 nL), and finally thz organi c layer is »
dried, filtered and concentraf®d under reduced

pressure. The resulting residue is purified by colum
chor mat ogr aphy affording pure 4 in 90%yi el d.

Cycli zati reacti on Conpound 4 (5.0 mpl) andK 2C03

(5 &o e stigred pn 83 mhHagbAcRMA/ I

1500 a prélheaN§aV§ealéd"F@EEFﬁ?‘fg{ 5ﬁutes.
TheCreact A mixture js concentrated urfder reddced
pressure and the resi'due purified hy rever sephase HPLC

to afford 5. Renoval ofthe royp FQ a solution of
5 (lequiv) in MeOH (5n/ mmol), CY's added, (1096 WFn)
aneeNHie 1 esUFy iRg A xtuze | e “ursder H are
tbatt+oon) awed at room.tenperature ovethi ght ©
(14 hours). e mMure is filitPeéd t h pad
ofcelite and concgntrated to dryness. The Ldue is

purified by reverse-phase HPLC to af f oVgP pure 5.
Exanple 0 5 - Ceneral description for the synthesis of
conmpounds of fornmula 10 Schenme 13MeCOH NH3 Br i-PrOH/ D

Cs2CQ3/ DIVF, r.EZN CH2Cl2 10 CH R~y F
Conpound . Mol. W] A‘@ l/ﬁ
VYR S 1 uor o PNTEY hoRy- | | BethyR- | OMf arl SITI Santy >
- oeraliisy dr 0- Wm“"‘ Cs,CO4/DME, r+t, Omc'\'
(et hanedi yl i de rpdo[ 4, 3-fe] [ 6, N

1, 13] benzoxé‘(ﬁ?azacy'&l ohexadecne- 4- car boni tri | &°

(compound 2.6) RedultiveAnination To a solution of 1
(1 equiv.) and 2 (1 equiv.) in 1,2-di cploroethane (3

mL/ nmol ), MySq Ls~qeldeeh (E. 5 equiv.)| an
stirred at roo terrpera for 90 | \f
RCM HN Cl M . HN i
MeO N/ Mal # Nf

9 CostoaCIFNQy
) Compournd 3.8 Mol Wi 468,08

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

Reductive Amination

To a solution of 1 (1 equiv.) and 2 (1 equiv.) in 1,2-dichloroethane (3 mL/mmol),
MgS80;, is added (1.5 equiv.) and the mixture stirred at room temperature for 90
minutes. To the resulting mixture NaBH(OAc); (1.1 equiv.) is added in three portions
(one portion per hour), and the resulting mixture stirred for additional 2 hours at room
temperature. The reaction mixture is poured into a saturated solution of Na,CQ; and
extracted with CH,Cl, (3x). The combined organic layers are washed with brine, dried
over MgS8Q0y, filtered and concentrated. The crude product is purified by flash
chromatography (SiO,, AcOEt/Hexanes mixture) to afford pure 3.
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mnutes. To the resulting m xture NaBH( CAc)3 (LI

equiv.) is added in three portions (one portion per
wobaws)ossard the resulting mxture stirred for PCT/EP2004/053497

addi tional 2 hours at roomtepperature. The reaction

m xture is poured into a satdrdted solution of a CO

and extracted with CH2O (3x). The conbi ned organic

| ayers are washed with brine, dried over MySU4,

| ted. Th d duct i
AREBR R papagl cn, rhe crude product 15
5 equd eduibols b3isaBtice PNTBE RELR frs s i 20 IhEhedifon of
the nﬂx@dér_Maﬁ?b ltst(il QQuiQP ih lﬁﬂuéi'%dd’t focif {témpdrﬁt}dfe. JFrérlpowder ((55 equiv.)
equi.y. ol uene at ro enperat ure. .lron r
ganied while sistrEq oy s s FRRGUP oS P et

inge foi X bowreanidshsit ¢oolabtoabomaéperatueidteatdhwugba celite

P B it Ry A Stheh el BTt SRS Al cPancraed B4 reduced
piessaee. Bheanilifsdt is obtaéned\mlp@mm%y and| pm%mxgg to be used in the

R 3RH VRthohP furfdk bin3feafiohs obtained quantitatively and
I'S pure enough to be used in the next step w thout
further purification. Nucleopkilic displacenent To a
Rhdlespilicdnproeman of chl orocyano quinoline 5 (1.05
equiv.) i 1PrOH (11 nmiL/mmol), 4 is added (1 equiv.).

The m L I rzef | o) i

{ erpor S el Sufteh R e o Bl Ao 30 equiy ) in iPrOH (11
wi4omod), #ds addeddi saei-)t Thamyineas isallgwe o Fastipmderpilux
iR Rl N for 88 hhS TRD ARG HARISs b Pidrated (0 dryness and
s oz anabid G feshroenpelehy (Sl Rrhiy iptines mixture)
tohifford ptireté.on, i PrOH (2 nL/nmol) is added and the

reaction mxture stirred at roomtenperature for

30-120 m nutes (TLC nonitoring). The m xture is

PRerregiatiart ed to dryness and the resulting product used

in the next step without further purification.

Aky aCf)ﬁl@oECﬁé@GEé @i@soT&bdainMé(DHM{géN sr?n{nlambl)g Tlgﬂﬁithr/Eol(lﬁon,

J eqyiyv.) is a .t he
BRI ot imiolige addea 3 s foptsfon oo sz Pl tbffrgture for

305120 imimesels (FLC ommitbringe r Bteumixtiore és cringbntratéd w@ﬁﬂm amdythe
LB BR it B 5 g exphcf ithol i hrfacafioft "

Alkylation Reaction

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

Ring Closing Metathesis

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

woaooshssasrs. After that tinme, additional catalPygSEPERDIUE3I497

nol,) is added and the nixtu[g is stirred for an
addi tional 2 hours, by which Pire the reaction is
essentially conplete The solvent is renpbved under
reduced pressure and the resultingcrude material is

df%éﬁ pure p{)‘glgﬁ&t&hﬂ%%?ogen%%ﬁ%@ ﬂwﬁ%g Igldrpdlre

]Pmdac"s%l ution of 9 (1 equiv.) inMeQH (5ni/mml), Pt/C

is added (10% w w) and the resulting mxture is placed

under B atnD her e (gal | oon) and stirred at room
H(”iﬁ?’éo érdﬁi‘ldﬁ ORd 4 hours). The mixture is

filtered t hrough a short pad of celite and

c onc e Moraadobutidnoofdr (it rmasz ) il e OHYBthliémimeDp B/Cfis adiied\(10% w/w)

51?& %%85&@% 6194& }%l%%)oép% c{o%ggﬁ@%ﬁr%h at Toom
1etmatarmvensgb1[((l4hbmho piixtpespil @#yxeyirﬂmygl} aghorppad of celite
ehdESHEREARYE S &aam@sss q*hetres@ahe% pﬁﬁﬁww r&eﬁblﬂhﬁse HPLC to afford

benzal dehyde, , 5-am no-I|-pentanol (0.01
RBIC) “andtrtanrum tetral\/ts (2-rropanol ate) (0.014 nol)
in ethanol (15 m) was stirred at roomtenperature for

é %Iqur’ ther}éhe reaﬁtron m xture was heated to 50 0C

5The mixture was cool ed to room
EaappleAlir e and sodi um hydroborate (0.013 nol) vvas
added portionwi se. The reaction m xture was_stir

oeparation ehtperfarolpdikddreme-2- wr@ph@éfl)wetté'ﬂa(m]rrﬁytennedlate 1)

The resultrng m xture was stirred for 20 mn., the

R S e, Bl b oo 0013

dicﬂ)saﬂd/tﬂamhm ieteattisqR-proghniotate)q0TN 6 ndl) fnratimanbh@ 5 ml) was stirred at

gdqn? ?éé)%%erat;{&etgg]l )iltgﬂ{, %é@ fré:icé&? 7 m‘?} L wasllreﬁt hr? 50 ﬁ and stirred
£a5130amin. e neiwhisowas eepled to ropm ﬁem@nrre pndysastium hydroborate
0 0P hdl)RFasided S&ﬁﬁﬁfﬁe YRS rdaBHiblY ﬁﬁ(t@t@%és@ﬁﬂ%ﬂ WOaH Nt and

ncentrate was extr |nes Wi th
@reamlaeq ol értomswgfebéiff)srpléd qresuging %@arwyas rtrrreriépfe%‘) min.,
tHeffonned pﬁelpsrate\mt filvered eff{givirgy Kittratks (1)), wastlediwith Waldgand

ét%?%d@n ﬁ&M &o ‘%fié!&‘%'ré HeS prgiducq)ang epe%o%tellpﬁ]orgfth SR ?a‘i't'jn Fhe mixture

st filteredmad thén the Siiteaty Wesrdring (VigS Onyanddiltepesh fipally the solvent was
a})ogdté@ ngry PRt éI)ev?éser n%ﬁn;&eﬁrdﬁﬁ@ bﬁ%ﬁol %)as%e vt dn@th@hqueous

er med was stirred
g@nqeg‘g#p was extracted 2 times with DCM. The organic layer was separated, dried
(MgS0s), 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-dimethylethyl ester (intermediate 2)

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

, 1-di methyl ethyl) ester (0.0032 nol) in DCM (5 m) was
weaddehssiiepwi se. The reaction m xture was stir pPeu/EPeo04/053497

hour at roomtenperature and washed 2 tines with

wat er. The organic | ayer was*5§epar ated, dried (MySq4),

filtered off and the sol vent was evaporated dry,

yielding intermediate 2.c) Preparation ofcarbamc

aci d,

[ 5- (acetyl oxy) pentyl ][ (4-brono-2-nitrophenyl)nethyl]-

By iabiiklc 54, 95-(hdeRlaty petcAlfet-Blonfo-2aliuogtn fnethyl]-,
C?L%geggﬂaﬁsiﬁt e 6: b ;Pst yrl[gltne (0.032 pm)l yg vl
llndlé‘??éh)f ?H)e%ﬁ& 5m) was stirred at room
tenperature for 16 hours, then the solvent was

LR s S (LA 5 e OB Bt

anhydﬁdeo(rlsme was yiirbd atrgoth. teﬂmgel(am@f@r 16thours, thendhi salwent was

P
%gp?rﬁtggﬁ’%ﬁ%f( r%i\%cgeﬁtp? P%fggm@ogegﬁﬁé fed with toluen g T The residue was
used hystich in thelnakt mpﬁgm stiepyicldingdy 47(& (AP% r/ﬂéﬁy l%f%neélatﬁx?)
m xture of internediate 3 (0.0033 nol) in THF (50 m)

T e s S

dyljc 1qf-d1h|.%t1(ﬂetﬁﬂwstedmtdﬂmedﬁaial yst was filtered off
he filtrate was evaporated, yielding i ntermsdl ate
4 Exanpl e A2 a) Preparation of benzoic acid
A& msiniunpeRintrrtadiate 5 (0 HESmekrin WHE/(O mijwenhydregenaied with PY/C
5? K%?@r%dd gattﬁ in éﬁE@onhlo hene solution (0,5ml) After uptake of

tro- gi% enyl met hoxy enzoi c acj
o), dho cRLY oS HITLal =bd Pae P v v st Higine
ihﬁ:nﬁbﬂﬁa{e‘wo m ) was hydrogenated with Pt/C (5 g) as a
catalyst in the presence of thiophene in DIPE (4 nl).

@fter1 H?t ake of hydrogen (3 equival ents), the catalyst

red off and the filtrate was evaporated. The
a) Peipdrationax benzit acidyd-animorPmelsny- rnbeayimethaxy)-emethyl
gtfe? {e e&l theresultlng precipitate was filtered
ri | n a vacuum oven, yielding 45.99 (96 %
|nterrred| ate 5. b) Preparation of

&rﬁﬂﬁwammn 2 dnktid -6 henylmethoxy) benzoic acid, methylester, (0.166

Ay A thlé%gﬁeh@ﬁﬁﬁ’éﬁ %@?@@m@@ I EhERe At 5 )
ab a]emalysem theyiresenet of/fhinphens in(DIFESE mb)! Piien upwie pBlydrogen (3
éﬂ(x)t?val@)?s)sﬁn'e Lot Rds ﬁg@ﬁeﬂé‘ffjalquﬁe %hﬁat@%gé yay th%ﬁ 14 residue

por at e CO- evapor at ol uene. .
was txgatedyvith @Pﬁégp@ ) qup) stinedfor %Splgﬁ, tﬁ@n the rB?P&‘img pregipitate
Whs S8 81’1%11(1%5311 BShdudnd oV yiedding U3 98qS6 $3)iof teteknasttiate 5.

cooled to -

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

A mixture of intermediate 5 (0.029 mol) and 1,1-dimethoxytrimethylamine, (0.058
mol) in DMF (30 ml) was stirred and refluxed for 2.5 hours, then the solvent was
evaporated and co-evaporated with toluene (2 %), giving Residue (I). A solution of n-
BuLi, 2.5 M in hexane (0.058 mol) in THF (40 ml) was stirred and cooled to 75 °C
and acetonitrile (0.058 mol) was added dropwise in 30 min. After 15 min. a solution of
Residue (I) in THF (40 ml) was added dropwise and the the reaction was quenched
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and acetonitrile (0.058 nol) was added dropwi se in 30
mn. After 15 mn. a solution of Residue (1) in THF

wO0400smis33sas added dropwi se and the the reacti BOTER004/053497

gquenchedwi th acetic acid (O. Ogi nol) at - 75 0C, then
the m xture was allowed to reach roomtenperature and
was diluted with water (50 ml). The organic sol vent

(THF) was evaporated and the aqueous concentrate was

gm cgg %‘é‘nﬁ Ia(laggfn%?)a‘ﬂo |7t5(°330tl{5h)th o thi¥ e%&&tél'lroﬁfeﬂ’?&reach room

ur ‘and then e resulting precrp

mdramm@aﬁlmd withagtery(5@ ). nﬁhngam solvent (THF) was
bﬁéﬁ&gg? gede fheGiqud iR c%hbéﬂ%ateewwahﬁmﬁn atigepaed (10181). This

ireated
S S s O 30k igh thereSlEne PEpIDGREr G gred and air-
&dﬁigdl Adef DbdrdicdRee 6 OThelAltiaey \eamabemt@tbxﬂﬁﬂen the residue

%%arg jtega {eg v@gy g déﬂ‘&é)&b@@d«%ﬁ%ﬁé@{lm g g tRig 048 Was stirred for

35 auinntek and terdbiaingd sdlids werGeallehted most pirdrieds pieldng 1.8g of
gﬂt%ﬁ (ﬁgtglp?{gt@%ral ‘Aeﬂ g%r(z? gf(y nternedi ate 6 (0.016

d THF was hydr ogenat ed
with Pd/C (1.0 g) as a catalyst After uptake OFH2 (1

St RpEh hes sURGRLALISHER 415913 Benfld, fmpgiue

7 (used as such in the next reaction step). d)

{%E%g{at |fon Of%gﬁ’\%@;}bzneﬁ%@rb’%ﬂf’thyamﬁf"g‘f%)d dtTH]éwaﬁ\

iysitogenated wmhtl’d/(méuoa) as 7 calyet. Aﬂmp;al@mf ol |equw@1ent), the
4P bl P o ARy B R i

Gasedlas sucliin the nexiderationsteRdh room t enperature and was
stirred overnight. The sol vent was evaporated and then

d treated wit PE( 30 d t
R R R = E ORI R -
(ineeempdiptet®) was col l ected and dried, yielding 2.58g

(90 8 %9 of internediate 8. e) Preparation of
qunol mecar bonitrile.

6‘- (mmewfd;aseymwh@uaﬂo@dhﬁ el wad pyridipn (&P HempoRia aggic anhydride

oKty %a@ﬁedtéﬂ R 'ﬁﬂhﬁbﬁ aﬁ ofl Bafhlat®BPQ, BEsItHYEactidn GiiRf8d was
t hi on hl ori de was heaéed for 2,\1/,Eoursetngavas

allowpe tka aor%@@@er% [EasSHFted Qretighte
Theparand dué thenthd resiive dzvamttehteﬂlvﬁﬁl BIRE (I0embi antl theemigigre was

SEARG 2 R, FbFeoqE 8 s S9Jc R i e
B Zuofiatemoediafiet8a NaHCq 3 soI ution. The organic
| ayer was separated, dried (MySq 4), filtered off and

the sol vent was, eyaporate Id 5
Ph?r@pﬁ@\épapﬁmufm}( s g%ﬂatl? 'fﬂgwgérﬁ%&ofag rpethoxy-
(ib#rikbiafedmet y| oxy) - 3- cyano- 7- rret hoxy- 4-

A mixture of intermediate 8 (0.01 mol) and DMF (3 drops) in thionylchloride (25 ml)
was heated for 2 hours on an oil bath at 80°C, then the solvent was evaporated. The
residue was treated with DIPE and the mixture was stirred for 1 hour. The resulting
solids were filtered off and air-dried. The residue (2.7g) was dissolved in DCM and
washed with NaHCOj; solution. The organic layer was separated, dried (MgSQO,),
filtered off and the solvent was evaporated, yielding 2.5g of intermediate 9.
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gi unol i nyl ] am no] - 4- br onophenyl ] i net hyl ] [ 5- (acet yl oxy)
pentyl]-, 1,1-dinethylethyl ester (internediate 10) A

woizaisises1ef internediate 9 (0.0018 nol) and PCT/EP2004/053497

internediate 4 (0.0018 nol) {52 propanol (20 nml) was
heat ed overni ght on an oil bat ?l at 65C, then the

sol vent was evaporated. The residue was purified by
col utm chr omat ogr aphy over silica gel (el uent:

BMhlb 8£ g aexgic ack 218X hdIoNAS-Cob eﬁg,%ﬂm?gq the

Anoliayl meiﬂobrowag wlh@éhséﬂ a(ﬁ@tsﬂm)pwml]f,dsk ﬁ@eﬂwethyl

@%ﬂ@eﬁﬁé(ﬁaﬁtmgraphy over silica gel (eluent:
OH gradient). The product tractions were

col l ected and the sol vent was evaporated, yielding
A migufeSdT.ibteihedibie ONOL0T8 dnal) mdliiitezm)a&@tee@@r @01i8anolpin 2-

?fc{&o%g&o@g ) ?V _hgatgdn 8v%rn.}%}1& on an 91} _bathtaﬁ 65°C Zfhen the solvent was
gvanoiratyd.) 2he ms}qimewaﬁlgunﬁiea W]cpéxmwhr@mymrm;ay pver silica gel

gel‘leﬂ%‘ BEMMI&HIT9. %6, frOﬁé i:dﬁe\%saéo?leéﬂaa aﬁdﬁiéd’dhuﬁhgwas eluted
utlon of |nterrred t0§ 10 000896 nol )

AE3in Eth %tffrwpawsmq%ﬁ%@mdt@ﬁed
ﬁﬁ'tﬁl@t 5§ coRinin bl&omh%?a;{h@' dvei sﬂl&'ahgetlr(aaeﬁﬂ DCMAMEOH @ratiiént). The
ern ure an
RiatpEirp oS iep colisdean SR s v T P ling 01 (506
Wa)sofem;:mecha‘eolo The resi due was diluted with DCM and
washed with water. The organic |ayer was separated,

dried (MgSq4), filtered off and the sol vent was
g\ Bispatation o;wb@m@acm $Egbron®-243 -orne-Srlsrdiea- meethoxy-4-

@h&hﬁﬁ)a@ﬁhﬂ]ph@ﬁﬂ]rﬁetlag”ﬁ(is?hﬁﬁoxﬁen@'l)e,pﬁl RihemyRihyl Bster

anpl’e Prieparati on
é“%gg?‘ﬂﬁﬁeﬁiyl i denepyrl do[ 4, 3-b] [6, 1, 12] benzoxadi azacy
cl opent adeci ne- 13(8//)-carboxylic acid,

%\Ostﬂ'h?ggollutﬁﬂ ?? %te":fni’le(afén ?‘0 g(ﬁﬂlftﬁe§?%égf{§1?g¥8g€@g WRs treated

mlshtaméutmn ofipasessisen mrboqaie )W Goealy invwater eral)aDbippreaction
;nﬁxﬁp@%s mréd Mbrﬁ it & rom éﬂiﬂ]:é’\ﬁﬁi thEAGRFAIEAT with acetic acid

ISR o

AsBHIDR#h m:tér \ME@r@mwyeﬁfmﬂepéﬁteﬁpdmiai M g0 HofiNered off and
e ar.

HRSsoftind s Va8 P ) ST PRI RRRRY FE B lpoine

Wik 3eli3oshbtred in THF p.a. (40 m) and then ADDP

(2equi val ents) was added, followed by

tri butyl phosphi ne 2eU|vaIents The resultin
B. Prwa¥at1%n ofp e comtgoundg ) g

Example B1

a) Preparation of 4,6-ethanediylidenepyrido[4,3~5][6,1,12]benzoxadiazacyclo-
pentadecine-13(8H)-carboxylic acid, 17-bromo-1-cyano-9,10,11,12,14,19-hexa-
hydro-20-methoxy-, 1,1-dimethylethyl ester (compound 1)

A mixture of intermediate 11 (0.000649 mol) and ADDP (0.00094 mol) in THF p.a.
(40 ml) was treated for 1 hour with tributylphosphine (0.00094 mol) and then extra
ADDP (0.00094 mol) and tributylphosphine (0.00094 mol) were added. After 16 hours,
the solvent was partially evaporated and the resulting concentrate was filtered and the
filtrate evaporated. The residue was dissolved in THF p.a. (40 ml) and then ADDP (2
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m xture was purified by reversed phase
hi gh- performance |iquid chromat ography. The product

wonewstosgans were col l ected and the sol vent was PCT/EP2004/053497

evapor at ed, yielding 0.0955g % 6.0 %9 of conpound 1.
b) Preparation of 4,6-ethanedi"y[i denepyri do[ 4, 3-
1[6,1, 12]benzoxad|azacyclopentadecine- 1l-carbonitrile,
17- br ono- 8,9,10, 11,12, 13, 14, 19- oct ahydr o- 20- et hoxy-,

%a%&gg%%gg)ak 9{1 ‘féﬁf&foggaqgwﬁmb&y&pgso@meg Péq&\?al&ﬂkgp ayadesulting
prisPEnvRs prrlied byirgversd PP%?@ mg%e@qf@mqw igid atbgraphy. The
PrdductHacticds vHiS cYBRRIENSd i Solvas wWdsievgpapated) yieldiige.0955g
\(85% ya)l | ected dried an a vacuum oven, Yyi el ding

%fe und 2, isolated as armnohydrochl oric
acid salt. C Phar rmcol ogi cal exanples Exanple C 1| :

in vitro inhibition of EGFR The in vitro inhi bi.tion.of
BYFRpamsion of ¢k 6-ethanediplidasiepyrido[ 4 Ab1H4, h$ Blbpnzemadiazacyclo-

é entade E&gy c&rbﬁgﬁﬁlegh’??o&% Ry, l(f 11,1213 189505t Hroog%(;-fnethoxy-,

Bi ochem J.
mOhXQIQQIIOEE@%(COWI@uFd&h PI ate technol ogy is
general |y described by B.A Brown et al. in High

gtle§§u%wﬁc H% 1nﬁ@ d@?@?ﬁo&))elﬁlk\ﬁedﬂ ﬁﬂﬁ)\(w&ﬁlrémd w)th HCY/2-

viln I S [ er W YOl

tpﬁ@ai’i’fﬂa@l%glq QL WEFHIE Vs T Tied 0 20 the Nﬁ%ensde "The

s@ﬁn@mc@m. Vs am@ecxed aibdiiedatas vatupol gyen, yeldieg9.0197 g of
*m&ﬁrﬁéfafé%)as(%a ARbEH @&hﬂﬁc%ldé aft, | NCUbated with

orehentioned protéin in the presence of (33P)
radl oI abel ed ATP (33P) phosporylation of the
£t 2 dBp¥ent |y nmeasured as |ight energy

Enqa@lcqsung;l sdbisigbmuf HGFRoat ed Fl ash Pl ate
(_Per I nEhner Life Sciences) by trapping and

quantifying the binding of the biotin tagged and
(Bodiio vitheinhibition of EGTFR. wdatssssediusies ciftiep thedflasthRlateggrhnology or

‘ih\ggﬁ% fiﬁéﬁﬁlgér}gfdhiofb%&fag gﬁ%ﬁg@% bi %%eé 0§ po& o B%cﬁ&n'Jﬂ(ZOOO),

F
S5 a0, Ee Te bl teShBotogt o meeb i bed B . Brown et al.
GRIEgK TRRAGBAUSAELnd (ST 103 EOMY asdlhﬁ@m Deigioad.

nd erlotinib) were used as
|P cé @Eﬁﬁ)l@ﬁ"d? 1qe(fﬁw\i';r)(’?(loo m reaction vol ume
contalns 54.5 mM TrisHO pH 8.0, 10 nvMwd 2, | COrivNa
f
14, Pl RO 1 o) T S
mmw@mlx@ndpmmld- -tyrosme) (poly(GT)blotm) is incubated with the
aforementioned protein in the presence of ( 3p) radiolabeled ATP. (**P) phosporylation

of the substrate is subsequently measured as light energy emitted using a streptavidin-
coated Flash Plate (PerkinElmer Life Sciences) by trapping and quantifying the binding
of the biotin tagged and radiolabeled substrate.

Detailed description

The EGFR kinase reaction is performed at 30°C for 60 minutes in a 96-well microtiter
FlashPlate (PerkinElmer Life Sciences). For each of the tested compounds a full dose
response 1.10°M to 1.107°M has been performed. IRESSA® and Tarceva™ (etlotinib)
were used as reference compounds. The 100 pl reaction volume contains 54.5 mM
TrisHC1 pH 8.0, 10 mM MgCl, 100uM Na;VOy, 5.0 uM unlabeled ATP, ImM DTT,
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The reaction is stopped by aspirating the reaction
m xture and washing the plate 3x with 200 m wash/ st op

woubdsass1®BS + 100 nmM EDTA). After the final wae/EPR@p/053497

200 m of wash/stop buffer was,added to each well and
t he ambunt of phosphoryl ated %éBP) Pol y(GT) bi otin
determ ned by counting (30 sec/well) in a

mcrotiterplate scintillation counter. Ih the

I ke [ 33 eq)h_;?,olll 3&3&1)' Easty ki
gé@??//{’ Egﬁﬁphg;%ggbgi rate gggzﬁg%@: i'ng ofaﬁ& ad HEHGTR Kinase
domain/wgllut ani ¢ aci d- L-tyrosine) (poly(GT)), is

e ubaied ié’\étbg%éghﬁ/ @ﬁﬁﬁﬁ%ﬁb ir@it€ion RAiRfues ahd washligy the plate 3x

brid g ) sttt P BT O FOTA, Kl i fige wash st 200 1

g aidh/epafendia addddvi teyctbwall dne theeamount of phosphorylated p)

' -filter. taile L P 0 i llat
BB Bl el e B P i 85 ) e 8RRt imitaion
goOtemel | mcrotiterplate. For each of the tested
conpounds a full dose response 1.10 Mto 1.10 10M has

been perfornmed. | RESSA(r) and Tarceva(t erlotinib
o ke Llasscitoes T tachmolety BRBRKRSSC sPHapgoi, + Binars Shstcete

\:Sh#58h LYy MSplbRndhdiaiIstYebsing) (Poly(GB))ivliddyBated wath the

02,3m\f\|a3v04,5 g REG20000 . B3 :
S EieA RO OB TS e1o% O T RPOREORS AT P ihosporytation
rod iy ibtrate ds SibsequenRRakired seradommiivityledund onipeglassfiber-filter.
reaction is stopped by adding 5 m of a 3% phosphoric
acid solution. 10 m of the reaction mxture is then
IPateiiedidasenipticn Fil termat A filter (Wallac) and washed

?[(;Hrei ESGPRfl&hsé réficlion ishefforibd RIPSPONRE 16 nafdtel ARDLwell me

. . | [ dr,yi d . .
rritpplsie 1 Bor G OF e FRHEEATRRREY e ariRgPes L0 M to 1.10
?Mislm? beagpersratedg FRESSASand Feroeph @1 (@rlatiniBp ware ssedragaeference

t
Hofipoufal T APt VM E Uk P O B AIRIDENS, 3 mM

sSe
iMg6h, 3piMadnell. gF B Naf\io4 010 se/mhRFGiI2000¢.06 0 uM unlabeled ATP,
g?%lgﬁﬁblloﬂcﬁﬁﬁ’& 2% ASWER %olﬂ@é‘? laiéu bist @ BGER fiewdse

1e cqonmpounds on EGF in whol € ¢ . Ina first
dogmpin/Wellskovs cel I's were incubated for 24 hours in

ml&l 1RAGHRANIS SiophedByaddisy S @l uffa 3V plidspharircmitisalttin. t10eul of the
re i t .
ifedondRifiee RoR el 4 EhRADRUME LY abRiasied 3 times
sfob§ enjneint15ymd phosphericiedidand ? timeufos Swninhingeythanol prior to drying
fdnﬁ%@a%t%&;ﬁﬁh R thOPysHloohQA it éEm) vkl L1 F RéspAbralze Storage

conp
screen.

-

Example C.2: Serum starved proliferation assay on the ovarian carcinoma SKOV3 cells
The ovarian carcinoma cell line (SKOV3) was used in an epidermal growth factor
stimulated cell proliferation assay, to assess the inhibitory effect of the compounds on
EGF in whole cells.

In a first step the SKOV?3 cells were incubated for 24 hours in the presence of 10% FCS
serum. In the second step the cells were incubated with the corapounds to be tested in a
serum free condition (37 °C and 5% (v/v) COz) and subsequently stimulated for 72
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.




the EGF stinulation was finally assessed in a standard

MIT cell viability assay. The follow ng table provides
woOheosps€H® val ues of the conpounds accordi ng teCcrm®2004/053497

i nvention, obtained using the5 bove nentioned ki nase

assays. O pedni uuo CMO S 8'SC =i . hPIIt asea O O

Os U OKV3l e 2 8.3 6.801C5i n D. Conposition

exanpl es The follow ng formul ati ons exenplify typical

@fﬂﬁﬁf}#%%efﬁgé npx%%? %@@32 gﬁﬁfe& 8P cf)Jﬁg)oﬁﬂtﬁt 4eBbieling to the

admni's [ to ani .human subj écts in

imyentiera ebeingdiusing1he phevcsmentiongd kinagnassayet i ve

ingredient” (A .) as used throughout these exanples

rel ates toja cofpound pf—fornula (1) or a

phar maceut | cag| r accep%ab'l e gddition salt thereof.
&f

Exanple D.| : | 8% coaf et abllet s

epMation. oft bge Harc% Aeggue of Al. (100 g),

| actose (570-§)|a@l sthrgh €200 g) was nixed well and
thereafter |hufi fli & ed i £h e [sol ution of sodium
dodecyl sulfadej( dg AN @I yvi nyl pyrrolidone (10 g)
i n about 2?0 off it arg g wet powder m xture was
si eved, dr{edoahdisi evedgagaiin. Then there was added
m crocryst al 1®né cel | uj ose (100 g) and hydrogenat ed
veget abl e o0il, (15 . h% gl e was m xed well and
conpr essed Fn'zte{au. ets—¢HvHng 10. 000 tabl ets, each
conprising 10 ng of the active ingredient. Coating To
a solution of nethyl cellulose (10 g) in denaturated

B CARlosiibn Fhhplelder € was added a

The following formulations exemplify typical pharmaceutical compositions suitable for
systemic administration to animal and human subjects in accordance with the present
invention.

"Active ingredient” (A.L) as used throughout these examples relates to a compound of
formula (I) or a pharmaceutically acceptable addition salt thereof.

Example D.1 : film-coated tablets
Preparation of tablet core

A mixture of A.L (100 g), lactose (570 g) and starch (200 g) was mixed well and
thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl-
pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, dried
and sieved again. Then there was added microcrystalline cellulose (100 g) and
hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into
tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient.

To a solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was added a
solution of ethyl cellulose (5 g) in CH2Cl, (150 ml). Then there were added CH>Cl, (75 ml)
and 1,2,3-propanetriol (2.5 ml). Polyethylene glycol (10 g) was molten and dissolved in
dichloromethane (75 ml). The latter solution was added to the former and then there were
added magnesium octadecanoate (2.5 g), polyvinyl-pyrrolidone (5 g) and concentrated
color suspension (30 m1) and the whole was homogenated. The tablet cores were coated
with the thus obtained mixture in a coating apparatus.



solution of ethyl cellulose (5 g) in CH2A 2 (150 m).
Then there were added CH2A 2 (75 m ) and
wao 2205858318panetriol (2.5 m ). Pol yet hyl ene gl yeoi/epi®d4/053497
g) was nolten and di ssol ved ig di chl or onet hane (75
m ). The latter solution was “3fded to the former and
then there were added magnesi um oct adecanoate (2.5 @),
pol yvi nyl -pyrrolidone (5 g) and concentrated col or
@é“‘ ension (30 n) and the whol e was honpbgenated. The
gtet cores were coated with the thus obtained
m xture in a coating apparatus.Cains 1. A conpound

aving an e 3EmdiY- oxi deforns, the
gha}rxnacr:'%gtftanflcaﬁmilé acecept abl e It ongsal 9 and the
stereochemcally isoneric OHTBX h wherein Z
represents O, NH or S;Y represen Cﬁ"”al kyl -, -C3_9a

kenyl -, -C -salkyl-oxy-Ci -salk

-sal kyl -NR*-C i -jalkyl-, -G -sél KF-NR'-CO-C i
-salkyl-, -G -sal I-CONR" c% -sdikyR-, -G

al kyl -CO NH, -G -CONHC i ealkyl-
- NH- CO- Cwal kyl -, - l-CO, C -

al kyl -CO-C i "al kyl , -
represents a di recRa—bﬂ Q
G -2alkyl-, NR10, -NR71 J1%, NdL6-CO, NR
16-CO-C i - 2al kyl, -O N=CH-8 or  2al kyl; X2

the (N-@side tformnas, tier Iﬂﬁhnbc:dildcal@ accEptable additibh galts anddhe - CO-

%?eﬁ%g"'&y‘f’anyzgﬁ% ?%S t%’ &?%&%y%] <y|Rl ?OCSI:CI—I-NRor ClL.

2a| kyI erepresents hydr ogen, cyano hal o, hydroxy,

%ﬁ}g _ -, G ~all cyl - y ’t\)al koxy- ; ]

t t t ut t

rremleﬁu o l‘e‘ MﬁIkGPylfm?le éiﬁﬂs‘lsgﬁyﬁéb‘r#gl ?se}Mect egne

L r lmn:;g‘ﬁ thyDINR '&C; Balkgl-, RO aRpl-BRERCE- ﬁ}léﬂiﬂlqg6 en, cyano,
ar IWT’

o ﬁ‘é&?f? W;%ygﬁ’ SHKER! 230 {Mfcgﬁglgﬁ Cidh €0,

am f@@dﬂﬂdhydaﬂwl t;rdﬁH @o- @M@BYII-" ﬂ@ﬂm&ﬂmhon%mum&co-

C§"cyca} oalaf%y? CW MOIR ' NE;

X, remreseafpy dircgt h%ir yé ¥ 80 egr EG%?]%Y{( Rk, A

su bmtmwi NR1&lcD-, ml&mbl Sdllogl} i0-D=ativirt ¢y c0lbgl;

G reprgsre%ts%oﬁéc? {)oncf \6) Ble RS kb*&ft bbu ?ﬁt ﬁk?lel ﬁﬁned
NR!™.Cyalkyl-, NRY-CO-, NR”—CO-Cl.zalkyl, Het™-Cy.palkyl, -O-N=CH- or C;.
salkyl;

R’ represents hydrogen, cyano, halo, hydroxy, formyl, Cysalkoxy-, C;¢alkyl-,
C;.¢alkoxy- substituted with halo,

C1.salkyl substituted with one or where possible two or more substituents selected
from hydroxy or halo;

R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het'S-carbonyl-,
C14alkyloxycarbonyl-, Cy4alkylcarbonyl-, aminocarbonyl-,
mono-or di(C4alkyl)aminocarbonyl-, Het', formyl, C14alkyl-, Cy.salkynyi-,
Cs.cycloalkyl-, Cs.¢cycloalkyloxy-, Cyealkoxy-, Ar’, Ar'-oxy-, dibydroxyborane ,
Ci¢alkoxy- substituted with halo,

C;4alkyl substituted with one or where possible two or more substituents selected
from halo, hydroxy or NR'R®,

H CO CH2RI 5- NH-; X1
[ 2a|ky| , CO -CO
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RyandRy ag e@phyfn epe enﬂms

from hal o, hydroxy or NR4R5, G “al kyl carbonyl - wherein
said G allcyl is optionally substituted with one or

wohers@sgssi bl e two or nore substituents sel ecPet/EPR@ANS3497

hydroxy or G -4al kyl - oxy-; epresents hydrogen,
hydr oxy, Ar3-oxy, Ar4-C . 4al’ Q?fl oxy-, G ~al kyl oxy-, C2
t al kenyl oxy- optionally subst ituted with Het 12 or R3
represents Ci “al kyl oxy substituted with one or where

P0G PUSOLBG, NSRS 0116955 o3GRS SFAOR (i oo
NR8R9 hemSIbbrW@rﬁrl mere Rubsimﬁnt%seéqcéede’%@ﬁ hydroxy or
|ndepe@g Ject ed from hydrogen or G .al

agldR ;ﬁegtrs eafgeg nde&}{n%glt B; iql ﬁ aﬁ(g{}gx&om hm i)o
]':
/«’:\1| kezh )all@éﬂyl&@u bbaaydlly d&bsift&%ﬁwﬁth HeEd bk re Qsents CMa]kyloxy
al %é)gpﬁlg%/q(wth ﬁglpg%hgx;rpé%%? %%agr%gc%ﬁ bsﬂﬂﬁél.? sefe\é ed'from
10 ea;ag:myxsz- hpdxbymlmﬂogﬂet S, iNRERy tcarbobigh INR & os Bley\carbonyl-;
RorRLR b gl QeBb SRR IRE LSRR ers
R ctgsl_\ﬁ@m hwlarpgqn Craliin, Het®

pol Msﬁﬁb‘nﬁ- imédo- Yk di ((RLAIKyHPIERE I fonlY, RY@DRY-C Ghik§l-,

aI | Gypa tlﬁﬂzowaém%w DoguryeabendrGredoly Gasvelnelal ety

Het zmﬁbgﬂadziwb&qmléanﬂmnyl- - poliBydéatykEnyallsyld, Gy qalkyl- or
J al yl- or phenyl optionally substituted
R- or wher e p035|ble two or nore substituents

edref qaghindepensdgatly selpeled fipm hydrageng Cr4alkyl, Cs.scycloalkyl,
oY hpdobxy r .mléx Bitr Slyh 1G, flkyl-;
g,|ky| o%rxﬂé]k}'mle—e ;{%ng pX?;g%/y“%
Ronspressh) b&&ss%y Gy el o Tigicerkany-
19- ﬁ@ialnyl s&B%tItﬁtéawﬁﬂrlﬂbt71C1Q31k§IalﬁﬁﬁddaﬁbdnfyDD@hAalkéaylsulfonyl-
N
! L I PGP o
S eI two edrﬂor@mhsymemg salected diranx rydragém bydioxy, amino or C;4alkyloxy-;
/\
Y c SREERonyH, IREKViTetHeE 1-,
@t@é g‘c‘é%“’gé‘? 2 gﬁenyi ; oDt ona y(igsubst Eai
AlkercabRa ‘M@ﬂﬂy ais(igites with et %@W[W%carbonyl-

s e I @;Lﬁﬂexfymﬂfdﬁylir QQMylbmlg&qu-wfpﬂ@nﬂ bptlonally substituted with

Q"2 lké F%/rg ﬁ rlé"rzélr %&eh efl Ee%%l h’ ogen, hydro

Sei 808 B TS R RE T o i gfogen, hydroxy,

G " amninyd ox@ Callddosyy] - ; RlSr_epresents hydrogen or C al

¥1> 2Pk aRehdos i %114515&1? Fref® {fePNEMiky1! SYfedt}t optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or C;4alkyloxy-;

R" and R™ are each independently selected from hydrogen, Cy4alkyl, Het'*-C;4alkyl-
or C;4alkyloxyC;4alkyl-;

R* represents hydrogen or C;4alky] optionally substituted with phenyl, indolyl,
methylsulfide, hydroxy, thiol, hydroxyphenyl, aminocarbonyl, hydroxycarbonyl,
amine, imidazoyl or guanidino;

R'® and R"7 are each independently selected from hydrogen, C;4alkyl, Het”'-C; 4alkyl
or CiualkyloxyC; 4alkyl;

Het’ represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
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met hyl sul fi de, hydroxy, thiol, hydroxyphenyl,
am nocar bonyl, hydroxycarbonyi, am ne, im dazoyl or

wgouesidse; R16 andR 17 are each i ndependent | yPpeeiEeedoads3497

from hydrogen, Cral kyl, Het21g I kyl or G ~al kyl oxyC
i "alkyl; Het 1 represents a ﬁ terocycl e selected from
pi peridinyl, norpholinyl, piperazinyl, furanyl,
pyrazolyl di oxol anyl, thiazolyl, oxazolyl,

|
G T o i
sut@smﬁuai I 8] d: mgno-qr di d? ﬁ QAo oy Al op%m;}yl-
re&nts“@héfé’xbcycl&ele@tb&ﬁbnpmhsr;ﬁohnﬁla )éfaznm; piperidinyl,

d' > A&gﬁé@i BB e GOy DRBI eIy i e A ORg ©

p| Reibsdivied w1th )Ohé ol hd:lerwposslbldmm:rmnpbvelsubgﬁtuents selected from

di t,h ”
i U EREY. SR, 151 P Rrdi IR ARG O BHIT i Sht-
ﬁel@dmﬂyﬂmuﬂmwmﬁwalhﬂhanommdl(C@alhy%tﬂmd- -
|Xa %%‘ g%(dl?%&éhwa}a@l?@tﬁﬁkﬁx i 8@ 1., hydroxy-

m)n}% %l kyI ) am no-,
nori@wngr@ﬁ jaaligyl A Ony am noGi
&t wibt* andPRE-cah ﬂ@&d&fl&&éﬁr@ﬁhﬂ@ hSﬂei'dc?ﬂ)%lse]zcted from

| f I Het . 8
a m o&%@&%ﬂéo I?%?ﬁ”é‘éeﬂ’lpeﬂdwgﬁ eg’ﬁw&lpﬁ%z PyétQJg%ol thJazolyl
m) fmaddlyiyhmquflgl; aoxazdlyl, pkguéazotyl yyrididy roapyttphdmyl wherein

py rs%lgg*y b HU O G" ?Q pt%oﬁbl%l é&zé{aYutWH b or where possible two or

I SOXazo r i din y or
pyrlmw Gtilbﬁ}ll\lenﬁeﬁe Fﬁdsf'mla hpdeoxy-, ﬁmmo of 148k s
opt 9 RAIAISHIS L jafki-€ Sk FORA-, dlondh 8F &(@Q&ﬂt}b}aﬁlﬂdmlfonyl or

or nore ub i.tuenfs sel ect ed from hydr oxy-, am no-,
G agynes 337rcycl oal kyl-C i al yl-
BT meprebdnd ﬁ)lieterodjﬁlﬂelaﬂedcﬁ'((lﬁ)pyfrahﬂmbl) mplp@‘!!hilﬂo?ﬁ}dl‘em said Het’

gg} @gfl%zgllfyrs%h]&y bied’ ﬂe&?e SPhére ?%sﬂﬁe ?f ﬁi% r éu%sﬁtuents selected

yrro rdirny e| n sal
ot BoopCi.clel) Uyl oihadranyt 6 oo CrHETIBRpose o
81 RyStbsihi-uent s sel ect ed fr_orrC | "al kyI
e s Ly ﬁ‘g‘ ral i
e

Z;aﬁem;d X)lﬂe@?ﬂi@}ﬂ&ﬂqu&nﬂhiyé wheyih eaid éIee‘scandd{e‘t'f areoptionally
yrraoli

BRI, iy Pl L o

Wi t ﬁlmailkyb Cautielanligdsky dsbey-Covanlbyl-, rﬁénmelky alleyltos

sel C al kyl , C3-6cycl oal kyl hydroxy G
ﬁgfﬁg'dg rf& ]k>¥ﬂ ~al kyl or

Het and Het ™ each mdependently represent a heterocycle selected from furanyl,
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or
Het'° is optionally substituted C;4alkyl, Cs.scycloalkyl-C;4alkyl- or

amino-CMa]kyl-;

0 /\l\
I~

Het'? represents a heterocycle selected from indolyl or 01\/ ;

Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het'? is optionally
substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, C;4alkyl-, hydroxy-Ci4alkyl-, C;4alkyl-oxy-Cisalkyl-,
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pol yhydroxy-C i "al kyl-; Het9 and Het 10 each
i ndependently represent a heterocycle selected from

wouo@gsz1s pi peri di nyl, norpholinyl, piperazi nyPCT/EP2004/053497

pyrazol yl, dioxol anyl, thiazolLyl, oxazolyl,

i m dazolyl, isoxazolyl, oxadiaZolyl, pyridinyl or
pyrrolidinyl wherein said Het or Het 10 is optionally
substituted C "~al kyl, C cycloallcyl-C "allcyl-or

o B guiytoy. CPlatioh,, QiR RE BIE, ARG YGH ©

het mopeyel d(Genbyemiga-6raleylphol i nyl , pi perazi nyl,

bifefehflisBifl a hddibERId StlEttdd frbfi syRliRRY ofpipeAdinyl wherein said
O AL bl et A P e
sel ggéqed froant ik Cs.schelbakyh iy droxy-C AallksyH, CisalkyloxyCisalkyl
hydroxa/l- ' "a_? f}q o Cral kyl - oxy-C i
Aal R&P-?’ﬁ‘{f;d%& 1 ~al kyl - oxy-C i ~al kyl -, nmono- =
Hetﬂﬁ ePrdsent 4 bstérpeyrilaseleded fromomoxphobinylCpyrealidinylapiperaziayl or
oy Pty [Erbih SEPERE R qrtioA WSHAAEL WK 64 BEwhér@ossibie
opt fvemer mpressx&wglms seleqied frosme-alkinere€yp8akybl e two
Or  AREBxPUN SIS T, SaIkPloRGELLhITy1 @R EIyRUHONY-Csalkyl-;
R e e
het pyoeldihgl, pipeeaid of piperidimybivbbiciysaid heterosydlel arg loptionally

| I. A | . |
boF SURGHIA with il BF BB Bl g e tublifuck gefbcted from C:.
or sdky, SubycloalkyhthydeaiyeCtadkflnom G ~al kyl ,
C3- oo | .. C "al kyl Ci
e e e
Fietipeawsent 2 Jeiroprald svfeotsd frofumampoliyls yelidiny!; piggrainy’
ror D,Bgﬁ-ﬂmxbléorﬁ%éhé ot b@Fﬂ&inyl wb&e{zﬁ@id]hdlatemyﬂé im:iﬁ@hgw

erej a rocycles . ar

w TSRS S oBE SE oS RRhficRR hRhRn s LRRIR.
Het' brpectent mhet@ocydle kiledted Gancyyrradigingg lor pippridisyl wherein said
- 4?&&"’; ‘és oftionalHf ¥1!115§ﬁi{ﬁed with I6hk 0P WheR! paa¥iblednd-dPadrl ¥hibstituents

v GRIETRA O £ A G Sy PIonhy b S Rty saikyl-, ClialkyloxyCy salkyl

1, 3o2pél gy@lgagyp; pi peri di nyl vvhergi n said

e RV RSB PR s S 809 i oty

r eppe=elidingl, pieeiny] of pirssiiyl whefeinsaid et o pndiFal arg pptionally

pi pg\?ﬁs‘ﬁ ¥4 wWRGIE P wiie leitvd & rEPM sab@ithohts selected from

substrtuted W th one or ere possibl e ti/vo (er arﬁt())[l%r

s ub&hinalkil Cs-scycloalkyl, hydroxy-Ci4alkyl-, C14alkyloxyC; 4
polyhydroxy-C; 4alkyl-;

Het™ represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, imidazolyl or pyrazolidiny] wherein said Het* is
optionally substituted with one or where possible two or more substituents selected
from C1.4alkyl, Cs.scycloalkyl, hydroxy-Ci.4alkyl-, CiaalkyloxyCiaalkyl or
polyhydroxy-Ci4alkyl-; and

Ar', Ar?, Ar’, Ar* and Ar® each independently represent phenyl optionally substituted
with cyano, Cj4alkylsulfonyl-, C;salkylsulfonylamino-, aminosulfonylamino-,
hydroxy-Cjsalkyl, aminosulfonyl-, hydroxy-, Ci4alkyloxy- or Cy4alkyl.

2. A compound according to claim 1 wherein;
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sel ected from Ctal kyl, C3 6cycl oal kyl
hydr oxy- G "al kyl -, G "al kyl oxyC i al yl or

woaboshugsiiexy- C i “al kyl -; Het 18 and Het 19 eacRCT/EP2004/053497
i ndependently represent a hetgrocycle selected from
nmor phol i nyl, pyrrolidinyl, prg(g'r azinyl or piperidinyl
wherein said Het18 and Het19 are optionally
substituted with one or where possible two or nore

%)?@? Ll 8@1 Bls‘,((ﬁ' gé(ﬁﬁlhg géﬁ&?})ﬂlﬂoﬁ@é&ﬂﬁmﬂ@@ OPW (if)"lvherem one

oxyQ™ "al kyl or

opmoymﬂm@llwmmeswmns mﬂ:ﬂo represents a

2;1%& Qﬁ?éq,gﬁ sel ect ed from pyrrol i di nyl,

yrr nyl , erj di razi rphol i nyl,

Y rpsaeatsy BQ?JESi]]r’a ol @F‘réql%f rPXQa(E P%’?go is
opt-copaikhkNRIbEY kdllle, domamypm”ecmﬁggaﬁqms@MaMMCO-

AR Gl Sl LEE N
x%%%iﬁ%&&%&%@ﬁﬁ ?g@ngﬁg# QU R o
oreNEfE B8R0 £ fiRERE Jx%bxdﬁ&ﬂfﬁﬁegﬁ?daﬂﬁm —O-CH-, NR" or

opti onl% cyano, kyl sul fonyl -,
C "By +Ewatkyhy| ami no-, ami nosul f onyl ami no-, hydroxy C

X2 1 bgﬂds a cﬁfscmoﬁido bgng])tcl, zamyqirr COIN=CIYEH Y exliiyD Cr salkyl,
And‘t]]ﬁer'&&’ 0%5‘1 PE) gp dg‘iﬁ r?§l|[\@$s 61@‘3@0’313 R %’f éﬁds
of efnﬂif)dﬂih&nf X} repheventisr direet bondypOeNeCH-f ANR'f ¢0120lkiyhg
t Y { -
R R s E A e R e ﬁéﬁkyl
- o-(la-ﬁhtzak}cb'l N -oC-0- CHa+,ky| -G - 5al kyl -

B & ts Bighitoz¥h, qyan@’lﬁl&‘é{ﬂ refex@@y@xa[lo ;al kyl -
s T el

23|4liu<tylox>“d8ilﬁbn91— HMY.- cb6hyl2a deplkynyl A Opﬁet scul ar
- &&%ﬁg%%er E@PR@F“ §§2tr?p &P jents ydroes %agg&r ect gdrogy

-O@aﬂlmiyl-orlﬁthzd—l- Het’\ ‘Cinalkyl, G 2a| kyl, NR1

‘9@ R hr%’bdg%L iy ”?2"?0*#%’@“5??25?*@‘““‘5
13 sakyiery substifyted Wish 0ps ok Jyhere RO tvey IeiE sYfstigronts

Zadd%ted Meh/c Gelkyiddsl 6r Bor'G  _

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

R represents hydrogen, Cy4alkyl- or Cysalkyl-oxy-carbonyl-;

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

R'® represents hydrogen, C14alkyl-, Het?'-Cy4alkyl or Cjalkyl-oxy-Cjsalkyl; in
particular R* represents hydrogen or Cy4alkyl;

R" represents hydrogen, C;.alkyl-, Het?!-C;4alkyl or Cy4alkyl-oxy-Ci4alkyl; in
particular R'® represents hydrogen or C;alkyl;

Het' represents thiazolyl optionally substituted amino, Cy.alkyl, hydroxy-C;4alkyl-,
phenyl, phenyl-Cisalkyl-, Ci4alkyl-oxy-Cy4alkyl- mono- or di(C4alkyl)amino-
or amino-carbonyl-;

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

In a further embodiment Het” represents a heterocycle selected from morpholinyl
or piperidinyl optionally substituted with C; salkyl-, preferably methyl;
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2a kyl- -G _2al kyl-, -OCrtalkyl, - O or - 0-CH 2-; Rl
represents hydrogen, cyano, hal o or hydroxy,

wonedsasgdiBy hal o; R2 represents hydr ogen, cyaneCThRb@4/053497
hydr oxy, hydroxycar bonyl -, éﬁlkyloxycarbonyl-, Het
16- car bonyl -, C2”al kynyl - 5Ar5 Het 1; In a further
enbodi nrent R2 represents hydrogen cyano, hal o,

hydroxy, C2 6 al kynyl- or Het 1; R3 represents
}F%t r%%% s?ntp é%{%}f&iyﬁﬁ? < )?@éh &Pﬁolﬁxl\ ?Jlﬁ%g%ﬁﬁ%lr ﬁfpex%myl or

p ospylmleimwlmhﬁrem@wd d Hetlisis ppu@@ﬁllé' sglbytiuied g ithy ong o Whers > possible
/?Jw{filnlolﬂﬂre s(ﬂbstlﬁﬁ&?ts selggtgd Rt b Giss, afifl @Jg@{halkyl-
”’a geﬁént@p h@@mgyple sg ?:@/1 oy Onggwl,egqrggﬁlgxpy oF ré@(rgohdm 1
H@@q &?%éﬁts Helefefodyicle wldeidd, fram parrolidmy b p-pyrrolidinyl or piperidinyl;
Hh R %@@Xcawe?es S AP L A ipyt, pigeridinyl ox
par pymmﬁchnylmﬁeremmanﬁéﬁ Sis prﬂon@g'rﬁubstlmjedanﬂque qwhere possible
re p{ﬁé ?P%“%f,g%ﬂ’%&@gﬁf sétectBl 6 hy. Féfjanﬁh& ¥t CPLalkyl-;

particu ar represents
dﬁp@mtsaph@yépnmnailméuhsm@fﬁﬂé%m@n@, Y%yw ralkyloxy or
opt Iy substituted amino, G "alkyl,
dr oxy-"Ci *al k Ci ’\alk
@aﬁamvﬁe%&yh@ ipmlﬁ%ﬁﬁsﬁf@ﬁﬁga%% YAy ‘WF g fyloxy or
am Qga4lkylbonyl -; Het2 represents a heterocycle
sel ected from rmrphol inyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het2 is optlonally
Fubdt ¢amposadwicedrdingdo glaimHewhegssi bl e two or nore

%JIQ ék 1:1‘[9 Rfip sel ected from hydroxy, am no or
y I'n_a $ENL-S ~a
Y aepesatiGs @Bﬂy&eréwaﬁ%m%ﬁ h 1galkgF r@pﬁ%-salkyl"
opt L@mmyymmhxmmomm m@kyml kyl , preferably
thyl: Het 14 repr cI ®
e rabfienig disst BRGNP SR R DS, Tty
wher@iQysBiv] QemLAOi-(s‘Hmptl onal I y substituted with one
ighe 7 1@@@1@3 ]k-#,tp& Het el
oénﬁ}ﬁsreg?gi?? Igir% hgkgr@to) N}gl kyl - b t6I-kiepresent s a
fe@r‘?ﬁéyfélhé’d%eé@%” #lof r om pi peri di nyl, norpholinyl or

m%/femésbﬂﬂs 'h?ylixog'éﬁt cydflo, 1006 Qﬁiﬂfﬁ)@c&bbﬁﬂe rylklyloxyedrbotydd
rérg) ¥ 5.2- pyrrolldl nyl or piperidinyl; Het
B ETNPE- 8 fdverocycl e sel ect ed from nor phol i nyl

R? pepresentsyHydrggepshyditoxyy Ciaalkyloxy-, Ar”-Ci4alkyloxy or R? represents
Ci4alkyloxy substituted with one or where possible two or more substituents

selected from Cy4alkyloxy- or Het’-;

R represents hydrogen;

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

R represents Het**-Cy4alkyl, in particular motpholinyl-Ci.salkyl;

R represents hydrogen;

R represents hydrogen;

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 Cysalkyl-;

Tn a further embodiment Het” represents a heterocycle selected from morpholiny]
or piperidinyl optionally substituted with C;_4alkyl-, preferably methyl;

Het represents morpholinyl;
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pyrrolidinyl wherein said Het21 is optionally
substituted with one or where possible two or nore

weubsstossaient s sel ect ed from hydroxy, am no or ECT/EP2004/053497

Nal kyl -; Ar 4 represents phenﬁ\% optionally substituted
with cyano, hydroxy-, G “al kyPoxy or G "alkyl; Ar s
represents phenyl optionally substituted with cyano,
hydroxy, C “al kyloxy or Ca kyl. 3 . A conpound

Tl B L G ORI Rl

TeBIgHLs pmh@m/ T piperidiy _Gi-eal kyl -NH CO- or
Al@% . X 1 repr esents a direct bond, NRLO,
Rfmo zﬂ!‘éﬁ)y 2al kyl -, -O Gi

féll Espresents P]aﬁnyl 0@‘@%1 y 5930921“11 P"@Q’e‘ﬂia&oa O, NRLL,
NRL7- CO, NRL7-CO-d_ 2al kyI or Het’\ Cral kyI R 1

4y PR Gt Ko ER Ry e i CR S RER o fr B R e s at
Hetpdsrhonast bﬂW}R Slﬂ’ﬁﬁmﬂ is B posktiger Fadithe R suhsgmant at position 7

1[53 [ytyik Ar4 G ~al kyl oxy or R3
represen tggal y ox substltuted with one or where

possi ble two or nore substituents selected from

£ "Akak@ XhibRér dMebAnulalR)10 represents hydrogen; R 11
represents hydrogen, C ~al kyl- or G

MNal kyl - oxy-carbonyl -; R12 represents Het 14-Gi "al kyl,
6.n Aovinpouhdbs mahpdsmini anylon€iof ¢hditky 1;to R1Gr useps egneticine.
hydrogen; R17 represents hydrogen; Het 2 represents a
het erocycl e sel ected from norpholinyl, ﬁl perazi nyl,

hi Pésd afiangompeunshasrciime iy pnypee of elaiss toieincthe manufacture of 2

optiheMadrh¥nttaP slbhiny & Polifer8RR @iorddis sEchRRBMBOR IS,
or nore substituents selected from hydroxy, am no or

Ci siFRaps and (ANECE. yr t her enbodi ment Het 2 represents a
het er ocycl e sel ected from nor phoI i nyl or piperidinyl

S ASHB A o i b cori

a haxdpasoastiedngretirot, ed efﬁegﬁw pﬂwnzlb;tprymmount of a compound as
PY T debsitid ¥ any one of the claims 1 to 4.

.q

9. A process for preparing a compound as claimed in claims 1 to 4, comprising;
a) coupling the known 6-acetoxy-4-chloro-3-cyano- quinolines of formula (II) with
the suitable substituted anilines of formula (III) to furnish the intermediates of
formula (IV), and deprotecting the intermediates of formula (IV) followed by ring

closure under suitable conditions



Het 20 represents pyrrolidinyl orpiperidinyl; Ar4
represents phenyl; Ar5 represents phenyl optionally
weubsstossaased with cyano. 4. A conpound accor di RQTIED2@AMS3497

one of clains 1 to 3 wherein h?e Rl substituent is at
position 4', the R2 substituent™is at position 5 and

the R3 substituent at position 7 of the structure of
formula (1). 5. A kinase inhibitor of fornula (I). 6.

A conpound as clainmed in any one of clai me-d-to0X

2
use aiéoa medi ci ne\, 7. Use of a conpound as clai rreE i\g

any obe Qf dlaige D-Le-44| ,i‘?]e manuf act urg~ of H
medi,ca fof treating (;@\l prol ifert i veOqisgruerd
su¢h~a & oscl er osi BNr &sRenosi s andgeand

phar maceut i ca# conposi ti ongmonprising a © N av)
phgr maceuti ca [?y acceptable carrier and, as active

[ ngroe\digrggz, nkeef f ective kinase iphibigory anmount,of a. R2
conpou¥id a¥” dgscribed in angq/@\ohe/)g/ e clainms 1fo 4.X]i\/ﬂ
Qpﬁk pr f

fr preparing a co pas clainmed fin gy

a
cl anp 1 & conpri®ng; @& 0 IcRg Lhegknowng AN
6z acdt oxy- 4- chl,or o- 3-cyang- oI nes of form.;%a
R td ensli tabl e subst i Rut@adahind nes of forrfula N @

to furnish the internediates of fornula (TV), and

d epgteetiidgodphahianioesample atthdcadbnyl, o] wetfyl, Whloiehaylve dialkylsilyl
bygrbipeg cl osure under suitable conditionsV- O .X -2 X

. R ZepNsitsAP At €L EC, JAION T, Sdbhyl atiohay substhuial veith Het'” or R™®
Mefepédemadh) QUi subskituld tuith ond BRwhdté poseBiidtiwlo or la6ra Zuphtinditits selected from

tr Cﬁ%ﬂ@ﬂn@, i&zdroxg,rhglUH-fetz RIRRE AR Feibsny i Blet’-Larbdal] dhetein AT A, Het'?,

al gyt RCKBahK @Muha BHY & ORAhddY%s REMS bdnlpbiRdot okl 12 or

R18 represents Ctal kyl substituted with one or where
possible two or nore substituents selected from .
B)ldeprotistion yf theynteomsdiatanbbiortieta(TWR7ZRE, subsequent formation of the

ot COTESDPPAPE CRbe? URBE tha ArotAts ARG Jagdt s
f or cdrlafticr e viaes thRfinfeRhsaib@s of YorbulJSPXVIEY. tDeirorttion followed

the internedi atesof formula(lVb) and b
subleeting elosuraprovisies the; tarzet eompeaymsk @f fmsiadr )usi ng

t he appropri at eam nat edal cohol under standard

condi ti ons providesthe internmedi atesof formnul a( XXVIP).
Depr ot ecti onf ol | owed

R
\R1




by ring closure provides the target conpoundsof

formula(l" ).V- O V- O Y2~ 2 vCRC2 2N R1 (Illa) V-
wWO2M5/088380. N Y2- X2 R V- O (XXX) V = protect PCE/ERR@4Y53497

such as for exanple, nethyl caﬁ}‘)onyl t-butyl, nethyl,

ethyl, benzyl or trialkylsilyF groups, or in case of

solid phase chem stry the resin to which the remai nder

of the nolecule is attached Rl8represents Ar3, Ar -C

al kyl, C alkyl, Cralkenyl optionally subst¥ T d

vvithHet 12 or R18 represents Cral kyl substitut &d” ﬁz

one or \r‘ére pOSSi b‘fe\thor nore substituenls l

sel ect e f L0 S C_ahkyl oxV, xy, hal o, $%f2, MR R7. R

8R9- caj,bo “JHet 3- car bon .lvvher-a—m&rs ol sz

Het 2, RR® N 8, RO and#Net3rmre defined, -@

conpounds of fammula (T) YHBnd Y2 each i ndependént ('be)

represent a C al ky!, CO g "“al kyl or CO CH2R16- v+ 10.

A ngthod of treating a cell proliferative disqd r

t he rref‘h@dxzcongrl sing adm ntstering to an ani mal

need of suc reat nent a ther ap ¢al | yeffecti ve
npound as cl ai rredm any one o'ﬂN\QI ai s j:]
to 11 An#ﬁtet_nniuate of % rmua(xxx;..(lhe
i a

ph1§1r ; |y accept 88 ‘?Non salts and l@ \
sRerposhegreally i sonme'hg ﬁ) wher'diy OOV
andY2 each |ndependently represen aUcyI

CO G _bal kyl or CO CH2R15-NH; X1 represents a direct
booxiO O -0aG .2aliyl-, -CO Gi-2al kyl-, NR1O,

- \NR10- Qz—akzkyKR -, -ON= vLx, G bl kyl - XZ/Yz

represent)i dif rect bond, O -0 G~ afl-y-l—"cml Co J::]
al k Rl]:——)NRlle& . 2al k \\ CH2- -0- CH '~

G -c',éal kyll; RkRrepresents hi?dr o n, &kano, hal 0,%
&ywm‘;tﬁr nyl, G “~alkQ ' yl -, d~al prm
€d o hal o, R™ ~o nZ
(ka(h O NT (xXxX) (I.b)

V = protective 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
atiached

R represents Ar, Ar -C1_4a1ky1 Ciualkyl, C, galkenyl optionally substituted with Het'? orR'®

represents Cy _4alky1 substituted w1th one or where possible two or more substituents selected from

C 1_4a]kyloxy, hydroxy, halo, Het NR6R7 NRER® -carbonyl or Het 3_carbonyl, wherein AP, Ar

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

Y and Y, each independently represent a Cy_salkyl, CO-Cy.salkyl or CO-CH2R1 . NH-

10. A method of treating a cell proliferative disorder, the method comprising
administering to an animal in need of such treatment a therapeutically effective

amount of a compound as claimed in any one of claims 1 to 4.

11. An intermediate of formula (XXX)

~
Yo—X; R,
P«
2N
Y1 HN \\R1
0 N CN
R18 P
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G "al kyl substituted with one or where possible two or
nore substituents selected fromhydroxy or halo; and R

woeprsasgngs hydr ogen cyano hal o, hydroxy, PCT/EP2004/053497
hydr oxycar bonyl - -carbong%
G "al kyl oxycar bonyI , C al kylear bonyl -
am nocar bonyl -, nono-or di (G "al kyl )am nocar bonyl -

Het 1, fornyl, Ci ~al kyl -, C2- 6al kynyI C3

SRR SR B OBy e o

haltbﬁrecf,mhnsﬂm subst ituted wit h one or where possible

Y%@;Ré% Héﬁt gvﬁérﬁ'(%cstaﬁﬂd foorolf; } of WOLOMHR-NH-;
5 k - I
prqpmssntw%%b@%y%iﬁg q ﬁﬂeiﬁh%éf' " Sa' ]§1 Iﬁ’tho

or INR'e.C5ysIkyl- L@H§§-@&N=€ICHedr fdlqulwdr oxy or

gkei?e%l%ﬁ%%‘&s ?%ﬁq%%dgggn o?lazéﬁwgl’ ES? %Qﬁj{ﬁ%{%’# each

i ndRMdantlkyl-s eCHgt &d-N+ Qi my@[gajlqd G al Het 8,
e
hyoﬁmﬁc@wmhsftm@d mtmhualq , C- cycl oal kyl, Het9-
car@oakyt SdbsBhuat¥d withtée &Qvlfe@é ssmﬂle two et mbyéimmtu@ns selected

|’\aI 1Ify n - - 4al kyl -; R8 andR
are ilé‘HEI]i‘;E’iﬁ’d‘é’ @%?é‘htqﬂé seI ect ed from hydrogen
R?r fopldsyiits hEBogya) @ahkytalo, Heaﬂoxybhwmxyeaﬁmnyr-aﬂeg}l‘-caxbmyl-

al k I rp

repéré %ﬁé&; éyﬁ@d@h L€ @%E&ﬁgg@ ’\a%ngl)éf% Car bonyI

Het mmm-OHéJ(Cwlm'Y)mmpparbom J@tkefnymdaemlw -, Co.salkynyl-,

PRI GAR I iy X, g e
Lkog b FWP&WE’%@}O sphenyl optional | y

S ubG{atkiyl ﬁﬂbsﬂtdtbd Sfith dife otfveteze POsEbI® o binmroty substitents selected

substit uent ect ed hydrogen hydr oxy, am no or
C alk %IE‘ IS fmr"éf"F 5 drogen, G "al kyl, Het
13, ClHeﬂcykArb@nyA-aWhyﬂem said Ghaigﬂ i ppmmﬂylsybmgd wilrang or

Wi th Qs gpogeﬁﬁre ro%%%hale% bitRudiits SN RePHE G

sel ect gen. hydroxy, am no or
nal kyl explkyle BYr:epresents hydr ogen or Cal kyI

Rﬁ&ﬂ(ﬂﬂ%ér}e %éadﬁbﬁiepéﬁ&eﬁﬂ ‘éblﬁ&te?hl@iﬁy drbgéiﬂbb’dhqalkyl
P Semdbf SR B o GRAALE ,pe

gu aamﬂlosuifonyl— mono- or di (Ci4alkyl)-aminosulfonyl, hydroxy-CMalkyl-
C14alkyl-oxy-C14alkyl-, hydroxycarbonyl-C4alkyl-, Cs.scycloalkyl, Het’-
carbonyl-C;4alkyl-, Het'®-carbonyl-, polyhydroxy-Calkyl-, Het"-Cyalkyl- or
Ar?-Cy qalkyl-;

R® and R® are each independently selected from hydrogen, C;salkyl, Cs.scycloalkyl,
Het*, hydroxy-C;ualkyl-, C14alkyloxyC_salkyl- or polyhydroxy-C.salkyl-;

R represents hydrogen, Ci4alkyl, C;4alkyl-oxy-carbonyl-, Het", Het'3-Cy4alkyl-,
C,.salkenylcarbonyl- optionally substituted with Het'-C; 4alkylaminocarbonyl-,
Cs.salkenylsulfonyl-, C;4alkyloxyCq4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or C;4alkyloxy-;

R represents hydrogen, Cy4alkyl, Het", Het'-Cy4alkyl- or pheny! optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or Cysalkyloxy-;
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R18 represents Ar 3, Ar4-Gi-4al kyl, G ~al kyl,
C2- 6al kenyl optionally substituted with Hetl1l2 or Rl

woeprsaserss C al kyl substituted with one or WheCEEP2004/053497

possi ble two or nore substituents selected from

Gi ~al kyl oxy, hydroxy, halo, Hi®2, NR6R7,
NR8R9- car bonyl or He”-carbonyl; Het 1 represents a
het erocycl e sel ected from piperidinyl, norpholinyl,

SRR a8ty SRILE R pheny, indoty,
oX aﬁe&yﬁéﬁi} S%d:oatymhiolph%@?xyﬁlenﬂt mgﬂmf)ﬁylf] hydoxycarbonyl,
Ituted am no Nal ky
d h I h -C i "al kyl -
R reriipioAs, Gl éa#allﬂ’] Cr Gr sikcpet opfiaaglly sebstgated it
gg} ggc:ggf Rm rﬁgerdébtgﬁil rsa?)?ﬁ&@g ?ﬁﬁﬁb%&%géosg;tﬂe two or
6T S fuens spletsn R CgdRgloRiik ’
ngerRf‘le M§{9o¢ﬂrbm}abtﬂe§‘waﬂtodﬁ4t ed with one or where
t
B g S B ) 58 g,
Ci fusdnyil) pyoazolyl, dioxaldyl, thlaquyﬂr; oxazolyl imidazalyl, isoxazotyl,
| a‘I) %o%ﬂn}?})%déﬁfl cﬁ ;{y& 13&&5%11%%@ §H§ﬁ1 He’t“i@ Qﬁo&%t_ll?f'osﬁlﬂéntuted
d| (@nmo;tsllkglkylahyqirexgmﬂlﬁel#yl- p hegd, méé%ﬂlf%xﬁoyﬂwl- Het 3,
Het &, ameyied _ambyll ﬁh@ﬁ@ﬁdﬁdﬁ P@@Qﬁﬁ?ﬁﬁl’(ﬁ' aﬁlmo-carlbonyl-;
beroc [ ol LN er azkn .1
B ger err%ﬁ ﬁ? SHORHF S lﬁﬁ?é\ﬁf‘ér@ﬁﬂ bk Rzt biperidinyl
t hi mlmmylo #tsi@mbsholinyi atatithiaply] wherekaseid flet” is optlonally
Oxa%ib?_‘éﬁ.{té(d ﬁetﬂx)% %lk_le%ere os%fer RH @Jrﬂéélgbs?ﬁﬁ{tﬁéﬂ?s cﬂhd from

I Ona

onebysiromndato, @mm,tmmaﬂwb msy&s@ilkgh @u@ﬂwé-oxy-cualkyl-
sel Eﬁ!r&ﬁ'yfd g Qﬂm{ lkﬂmlﬁ@no- & 1}£Mky1)ammo-
C3~cycl o "al k ”f nos.ul -, hono- or
di (EPnazp ‘k‘?‘éf &Em@%ﬁma@v - ROC ek kyl -: Het9
angmbmb dodicachalkybpepsndalfddy-, ammesaifobyle heterocycl e

e
354 o 8 ot Sebencthg (bt o nBRERYOL piked rom
0X amomholmvlnpmmyl pipeiadiayb| @aranybmzam pxolanyl thiazolyl,
pyrbﬁbﬂl&l i?thdﬁﬁﬂl lgis’logtitﬂ%% I ofﬁhjipwherem
|3 o ot Hets o Bt gty su%suéﬁedlw 85%’ SEALT A
het mbf&sttﬂsﬁmﬁtseﬁleefbdfﬁcﬁﬂhydﬂﬂw lantiio-HE, 4alRylr,epr esent s

SI B t er Oﬁﬁ‘kﬁ (§1 egmn{oglﬁlfgggﬁp RRRRY bt d@b&%‘ﬂ%&ja%osulfonyl or
amino-C;salkyl-;

Het® and Het'? each independently represent a heterocycle selected from furanyl,
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or
Het'? is optionally substituted C;alkyl, Cs.scycloalkyl-C;alkyl- or
amino-Ci4alkyl-;

0 ™
-
Het'! represents a heterocycle selected from indolyl or ° Z
Het™ represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het' is optionally
substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, Cy4alkyl-, hydroxy-Ci4alkyl-, Ci4alkyl-oxy~Ci4alkyl-,
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pyrrolidinyl, thionorpholinyl or dithianyl wherein

said Het 12 is optionally substituted with one or
wohers@sgssi bl e two or nore substituents sel ecPet/EPR@ANS3497

hydr oxy, hal o, am no, G “al kyl,-, hydroxy-C i”al kyl -,

a ~al kyl - oxy-C al | cyl -, hydr os§2-C i

~Nal kyl - oxy- Cwal kyl -, nono- or di (C i ’\al kyl ) am no- or

m)no ordl(Cl" aIkyI)amnoC| al kyl -; Het 13

RPN AL BT SR o T oo

subsom-mr@l@((lmalkybmmcvw%k)d ,pOSSI bI e two or nore

éfbsr%%e%é@hﬁzt%ﬂ) égté?gflfr Ip o'ﬁ)ﬁnyl p%%ﬁhﬁ?i ¥Mbrein said

ydr Cally
pol I;Ipty dif @gg)m@lly R@ape‘d with pnq ar W@ﬁqeé@éﬁp e4wo or more substituents

h ets%!e@fenqdr@n €q4an<yp QZ‘ME:%E[H%IP RpdiroRy. G (EY1Q |Glgalﬁyfoxy014a1kyl

plperal ridinyl wherein sai'd Het
opt FLdI; )‘;I‘E‘é’bg *ﬁ%fled with one or where pOSSI bI e t wo

H)ert“ esat bmaruqm@sammt&em thompholihyl4pyrkalidinyl, piperazinyl or

al I&ig gﬁ‘ﬁﬁgg%‘eﬁy@y LC Iogﬁﬁﬁ%lﬁbk%?tu%é{\\?ietﬁ Eﬁléé) é% }ghére possible

hettwonmyn@re sgbswumisi seflcctﬁd ﬁ'orqoﬁmanlhle CanﬁlP@mYHl nyl ,
o DGR ailkeyf, & @2%%%??8%%{’%9%8@%@*
Hﬁtt iy aplpgqamyl

Hepfisaent 2 hﬁtﬁrecm ¢oterbip® ragpbeling PY%‘?H
and,3jetdidabbRIARSSNbip md]ﬁylemérml sﬁldﬂ@étﬁ@bﬁﬂe iy @ﬁonally

oot ?%@ogﬁ"wﬁ?&' PTG ied Bt Chetbad,

Hoat! rreplesem bt tdroeyrissaeiatfon dyroiddyl ot\ giflinyl wherein said

%&chlls%ﬁhgx%ﬁ]ﬁf %}% ‘Q’M #@M‘%ere fgsmﬁ gWoQ?Hﬁbr substltuents
| el s gémpycaméﬂ@ gy CrgaIE SISl

DI gl ox EEJiagkyld-l nyl, piperazi nyI or p| peri di nyl

t .19 d
I%“é?‘*r : orea T e S %wﬂé&s%ff i Gorphoiny,
selm‘toénﬂlﬂ}ﬂ qrip&azinyl gt pip@3difyl wheraludkiet' anddi ;aerejoptlonally
;\g: %tltute w@& I()%é 8§%E’%fre pz?@élg%l tx@rqgﬂlgégglgﬁgsrt@@ﬁep aﬂected from
red?e@ﬂ@ﬂ %@bryloaﬁm,uhymxw;ﬂs@%ﬂu Qowellylax G

’\al ' . Mal kyI sul f onyl am no-

I
B S A I S Tohst) o g i
12.cydne, ©1f4amyls1ﬂfoaylrﬁdnm1eylmﬂfdngiamha—, @oigsulfonylieino-,
SY NSO a1 Ry C SRR o, 1OEFEEY2 ¢ hlkyloxy- or Cyalkyl.

12. Use of an intermediate of formula (XXX) in the synthesis of a compound of
formula (T).



