; e3e2l / 4b6TIl - pg WO 001 55141 1 PCT/ EPOO/ 02228 BI CYCLI C HETEROCYCLES,
PHARVACEUTI CAL COMPOSI T ONS CONTAI NI NG THESE COMPOUNDS, AND PROCESSES FOR
PREPARI NG THEM The present invention relates to bicyclic heterocyclic
conpounds oWOA8ME| fornul a the tautoners, the stereoi PORFEP/GA2S t he
salts thereof, particularly the physiologically acceptable salts thereof
with i norgani c or organic acids or bases which have val uabl e
phar nacol ogi cal properties, particul arly an inhibiting effect on the signal
transduction nedi ated by tyrosine kinases, their use in treating di seases,
particularly tunoral diseases, diseases of t he Iungs and respiratory tract

and the t I

Ry gen i RaGEns ok b '*é"“"‘ﬁ‘“ﬁ@‘%o‘f@*eno 3 SORERRR o Bpfoias
1- phenyl et hyl group wherein the p enyl nucleus i s substituted in each case
by the groups R to R' whilst Rl and Rz, which may be identical or
different, each denote a hydrogen, fluorine, chlorine, bromne or 1odine
atom a Cl 4- al kyl, hydroxy, Cl_4-al koxy, C3_6-cycl oal kyl,

C4_6-cycl a“éaknxyse@ Enyerelon rglates -ty Ib}ﬁylclgpobﬁterocmm/mm

PCT/EPOO/Q%@Q&S of gaRedsy! fo@ryloxy, arylmethyl or aryl methoxy group, a
C3_5-al kenyl oxy or %3 5-al kynyl oxy group, whilst the unsaturated noiety may

not be linked to the oxygen atom a d _, -al kyl sul phenyl , ”mm
Cl_4- al kyl sul phinyl, d Raql )Rhsul phonyl Cl_9-al kyI suI phon ”“I W” ”
tr|quoronethyIsquhenyI tw'flqpronethylsulphlny

trifluoronethyl sul phonyl grqup, & net&yl olt nEthoxy group substlem?ed by 1
to 3 fluorine atons, X

. (1)

the tautomers, the stereoisomers and the salts thereof, parti-
cularly the physiologically acceptable salts thereof with in-
organic or organic acids or bases which have valuable pharma-
cological properties, particularly an inhibiting effect on the
signal transduction mediated by tyrosine kinases, their use in
treating diseases, particularly tumoral diseases, diseases of
the lungs and respiratory tract and the preparation thereof.

In the above general formula I

R, denotes a hydrogen atom or a C,,-alkyl group,

R, denotes a phenyl, benzyl or l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to

R,, whilst

R, and R,, which may be identical or different, each denote
a hydrogen, fluorine, chlorine, bromine or iodine atom,

a C, ,~alkyl, hydroxy, C,,-alkoxy, C, -cycloalkyl,
C,.¢-cycloalkoxy, C,..-alkenyl or C, ;-alkynyl group,

SR
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an ethyl or ethoxy group substituted by 1 to 5 fluorine atons, a cyano or
nitro group or an am no group optionally substituted by one or two

Cl _9-al kyl groups, whilst the substituents may be identical or different,
or Rl togetWORFEh Rz, if they are bound to adjacent car bBEI/EP®#B228denot e
a -CH=CH CH=CH, -CH=CH NH or -CH=N-NH group and R3 denotes a hydrogen,
fluorine, chlorine or bromne atom a-& 9-al kyl, trifluoronethyl or
Cl_9-al koxy group, R~ and Rd, which may be identical or different, each
denote a hydrogen, fluorine or chlorine atom a nethoxy group or a nethyl
group optionally substituted by a nethoxy, dinethylam no, diethylam no,
pyrrolidino, gu payldi aerydoxypr phplnevhyl anp aryldenabrg growphi ne group
substituted by a cyano group or a nitrogen atom wo oo/ssiai - 3

PCT/ EPOO/ 02228 A denotes_an -O- (O _6-al kyl ene) -O-C, _, -cycl oal kyl ene,

-0-d _, - al kylBefe-sCalkerytrHyd| /Y| Gnealkpnyloxy - gyetmalwhilate tde | - al kyl ene
or -O“G__,-aHﬁﬁd@m%aG%g,m&iét?ah5y|ﬁwﬁ%53_IinﬁeﬁytanEhérQﬁféeﬂhéiéﬁ,the
oxygen atom of the abovenentioned groups in each case is linked to the

bi cyclic heteroaromatic ring, an -O C, 6-al kyl ene group which is
substituted loy Can-RERYDMbphael CO.Gl-alkyl Rylplyinwly, Ghi-RdkyRéulphas

herei nafter ¢efi ned aathky1u NERA AEOMeeE £l H6rsROMOPESM I G, tri-
-0-C1_6-al kyl ine roggsll n.each case "Ie‘?sfeé i nkede;tt,_vgt ihe bf'IC%CLI C

het er oar omat ifd YPFRGE AN 1SBLRB1RY L Q)| ToFepeRhy L AU RRQERL (FXMRA from
position 2 onwards by a hydroxy) C _,-al koxy, am no, C _A-al kyl am no,

di (A _4-al kyl) -ank.09, ~RY Ldi i el hol L Qo { i no or
4 (0 74l ky B TR o B o e e EP B Lo PR
abovenent i on@#CMSez_6- al kyl ene groups in each case is linked to the

bi cyclic heteroaromatic ring, a -C _6-al kyl ene group, an

- NR4- C1_6- al kyl -NR4-R_2-C al .

-NR4-C, _3-al %‘1 ggg&_,gl-@cﬁc o k%f%"ﬁ%ﬁﬁs}%&fd bycf'o%? k?/l %%‘é‘?’an_%- al kyl ene
or -NR4-C _, 2&PR¥lene-C, _, - cycl oal kyl ene-d _3-al kyl ene group, whilst the
-NR4- noi ety of the abovenentioned groups in each case is |linked to the
bicyclic heteroaromatic_kLhng, d enqt es a rogen. or_a.
Cl_4-al kyl grao&b'?ngnggxrﬁé{é%ga?%%fp ﬁﬁ% %‘“ﬁg‘% 92%@8 %%@Jag%%ns% om of the
group B, or stituted by one or two C,,-alkyl groups, whilst the sub-

stituents may be identical or different,

or R, together with R,, if they are bound to adjacent car-
bon atoms, denote a ~CH=CH~CH=CH, ~CH=CH-NH or -CH=N-NH
group and

R, denotes a hydrogen, fluorine, chlorine or bromine atom,

a C,.,~alkyl, trifluoromethyl or C, ,-alkoxy group,

R, and R,;, which may be identical or different, each denote a
hydrogen, fluorine or chlorine atom, a methoxy group or a
methyl group optionally substituted by a methoxy, dimethyl-
amino, diethylamino, pyrrolidino, piperidino or morpholino

group,

X denotes a methine group substituted by a cyano group or a
nitrogen atom,



a NR4 group, the latter being linked to a carbon atom of the group B and R4
bei ng as herei nbefore defined, H denotes an R60- CO al kyl ene- NRS,

(R, O PO ORB) -al kylene-NRS or (R O PO R9)-al kyl ene-NRS group wherein in
each case tWOWUSRMIene WD 00/55141 - 4 PCT/ EP00/ 02228 mPCEBPoo/edisch i s
strai ght-chained and contains 1 to 6 carbon atons, may additionally be
substituted by one or two C _a-al kyl grdups or by an R60-CO or

R60- CO- O _z-al kyl group, whilst RS denotes a hydrogen atom a O _4-al kyl
group whi ch.may be substituted by an R60-CO, (RL.O PO OR8) or (R O PO R9)

gr oup, a%ﬁ%%%la’br’&rﬁlmﬁéhyilﬁn%ubE‘P|@m‘QCﬂPéHMBQP?ron 2 by a
hydroxy, &-d- jalalitkml,enarafcglq cﬁloamﬂérﬁn RO-Q,_,dtyclé&l_4-al kyl)-am no

roup or t d nei A , in the
gbovgrrent%)%krjlaébe (Too’ 7'3:%&2%{:61?6 k%y ’éheélﬂr]rl&(rafo%grggf)éc\’#]ioeaa:'ch case a
met hy| enekyfresnigr G -BREYAep8sTTPaR, nelyl bet ridin sueigepy agemorfgeheor sul phur

atom by é’o&#&rﬂﬂﬂ%ne&@r@@&Wln eBEROcABe Nt § Cli fleed ko )tﬂemHl%erl?.':’:p a
C3_.,-cy - C cI oal kyl -C1_3-al kyl group, R6, R~ and Re, which

oaI kCZﬁ
my be | %?a%cf_ff in each case denote a hydrogen atom a
Cl_8-al kyI group whi ch may be substituted from position 2 onwards by a

hydr oxy, kQ 0 I ' e @lag( G 4z abkyl 1 N0
group or % Ao-aé )éiknghee?]éﬁgapél‘f{ﬂéyne}éranrgnd(ybgt%ot&%? dv\k%%l é’? Fﬁyt%deaap

aboverrentl?séﬁg@ ~6s- 4r%1]7Y1=re$F[5§+1bd wilAte Rei HF P giepidatrexadefingd and
met hyl enecigs o:ugrgem taond gfoshei abovayeheisead acmd ananyméngegreﬁps uitphur

o oy St ﬁpamg%‘éup SHRIEN cob bRy 0104 el 75 AITr oups,
C, _5-al kenyl or C, _5-al kynyl group, whilst the unsaturat ed noi ety may not
be |inkedas o.d-heg. QAL G0 Ak Ogroup Woh 08 56 Aubsth t kel ERSRY Bdd28ion 2
onwards by a hydroxy, C, ,-alkoxy, amino, C,,-alkylamino, di-
(C,.,-alkyl) ~amino, pyrrolidino, piperidino, morpholino, pipera-
zino or 4-(C, ,~alkyl)-piperazino group and the oxygen atom of
the abovementioned-0-C, . -alkylene groups in each case is linked
to the bicyclic heteroaromatic ring,

a -C, (-alkylene group,

an -NR,-C, .-~alkylene, -NR,-C,,-cycloalkylene, -NR,-C, ,-alkylene-
C,.,-cycloalkylene, -NR,-C, ,-cycloalkylene-C, ;-alkylene or
-NR,-C, ;-alkylene-C, ,-cycloalkylene-C, ;-alkylene group, whilst
the -NR,- moiety of the abovementioned groups in each case is
linked to the bicyclic heteroaromatic ring, and

R, denotes a hydrogen atom or a C, ,-alkyl group,

an oxygen atom, this being linked to a carbon atom of the
group B, or

a NR, group, the latter being linked to a carbon atom of the
group B and R, being as hereinbefore defined,

B denotes an R,0-CO-alkylene-NR;, (R,0-PO-OR,)-alkylene-NR; or
(R,0-PO-R,) -alkylene-NR, group wherein in each case the alkylene



a C _.,-cycloalkyl-C _,-alkyl, aryl, aryl-d _,-alkyl dr RgCO O(ReCR=)
group, whilst R and Rf Wmch may be |dent|cal or different, in each case
denote a hydrogen atomor a Cl_,-al kyl group and RO denotes a Cl1_4-al kyl,
C3., -cycl oaVRWP/551d1  4-al koxy or CS ., -cycl oal koxy group, aPCT/ERI0Q2338tes a
C1_4 al kyl, aryl or aryl-Cl_,-alkyl group, a 4- to 7-nenbered al kyl enei m no
group Wnich is substituted by an R60-€@ {R ,O0POORB) , (R OPOR9) |, ;
R60- CO- C1_4- al kyI bi s(R60-CO -Cl _4-al kyI (R?0-PO-ORB) -Cl1_4-al kyl or
(R, O PO R9) 4-al kyl, group wherejn to RO are as hereinbefore defined,
a 4 to ﬂ%ﬁi’er é@‘lﬁhk;;lseﬁéFﬁ'F-ﬁBtg?]&W%@éﬁi|°§n§t§5§€| fuFedé bgaxker R60- CO
or R60- CQtdmsa- aialyylad@ﬂ@dpaamﬂybbeaﬂumtg!’d)w ahe ap BRO- @ﬁ-qlkyla| kyl

group whe h e ~d onopi per azi no
group V\hls;c]ﬁddbsﬁ%&lb?ftaat edﬁl nt IgRAefopgél l%)}'&t ﬁgggﬁbup B and
additionally at a cyclic carbon atom by an R60 CO (RIOPOORB) |,
(RO PO R9) R REEn&KES _#-@fdedgerbiatom(R60-CO -A _, -al kyl, (R O PO ORB)
-Cl_4-al kyl or (R, 0-PO-R9) -Cl1 _4-alkyl group wherein R6 to RO are as

her ei nbef ore defined and Rl o denotes a hydrogen atom a Cl_4-al kyl, fornyl,
G _A-al kyl carlSonpyalbyl Qiraumiwiaulmslyoivel sgbetptutediperaringo-0o,

honopi per azi 5@{ g[p@p?rwyl o IR é;_q;kz;s_tﬂsuéle&?n the 4 position by the group

R o and is addi'ti onal I'y substituted’at”cyclic carbon atoms by two R60- CO or
R60- CO- C1_4-al kyl groups or by an R60-CO group and an R60- CO Cl1. 4- al kyl
group wherei a Rp.,aatk ogeswp afshnrter disnbabet étdeéd nfrom pdRHIMHR14l, a 6

PCT/ EPOO/ 022 perazi epazi ubstituted in
each case |n%§hg‘°%{ ngﬁ%‘%{% ‘an %280083 Q&%%&d’@r"%éé yait

-d _, -al kyl , kyR) oamenemyoum or By |&|4-0tq = alepbengsl @kulﬁmemlrg? oup
wherein R6 tgrBQpar eha:nsbeiﬁlt\b@fahscwei@‘ntrieﬁedaspl per azmébéred

honopi per azin Q bs th i on

RB0- 0 0l - A 8B HEh apSudy 5, Al el b pbrBiSbegtoll A ag,

(R, O PO R9) 4 DPsitipRyhayrbepremnges ézyduaﬂ @wgep @Hb&\tllpm:éoaream.cm i c
carbon at ons ab¥udpaiaylt weuReRorikl 0rinfedr 62 §- (C; al Kty 0 -Qihic0lgrdyipan
R60- CO group and an R60-CO-C _, -al kyI group wheréin R6 to RO are as

her ei nbefore def fined, a nDrphollno or hononor phol i no group which is
substi t ut ed ianCeacfmy@Je@llﬁyl ar RBo- P leR iy PE.GRBLKYL1( BronpPO- R9)

R60- CO-d _, -al kyl , bis- (R60-CO -CI ,-alkyl, (ROOPO-ORB) -d _,-al kyl or

R, O PO R9 al,k grou V\/ner her nbef ore
((jefl ned, a L&th%’l i ﬁlg %P' CEH) 656?{655R§h?ﬁ féf etll t'ot && S’y t wo
R60- CO or R6@ag€e Genotal &yhy@rmq;s adfrOﬂby an R60- CO group and an

R60- CO-d _, - al kyl group V\/nerein R6 is as hereinbefore defined, a
pyrrolldlnyl i per].di xahydr oazepi nyl _group. s bstltut din_the 1
posi tion by tahg J(}f)‘/]RI%"' %l"‘i tl]‘t f&Ya 8v§%ﬁ‘f1g‘b‘h%§d T P9 ﬁ‘é‘%ﬁ@f‘ea ri ngs
are in each c:aygrdeldbyl@nlavdzyombslmt-aﬂbdmt antre bdh .- aedkybpmanoReD- CO
(R O PO GRE) 3 (R, R )- amsRE0 OOl or- BYkall4- i~ 7~(n@t@5&®d a@hey-- al kyl
(R, 0 PO ORB -alk¥ ‘é@l %} e }3‘( lg(gu% er7e|nR6to
Ro are as h ?EFﬁHéT‘Br% ‘El‘é?'l ney st d}prrt i 8°R FmeB beY¥TYi hy! mem-
hexahydr oazepemgl glkwbeseisind igrmpsn :Ltnheaa;hpossel @nmcbiyhylmegrgnqmpRl o,

whi | st the abgv Nk i BRihel n
addi tional | ygguggtgl %u e%ij%%o%ca}?aégn %}E%'Egigga By i 8@?‘5&8&? S

groups or by25R™ReBY CO FriRM
R o0 are as hémeénobgtouwr, defi ned

, - al kyl
cmlna| ‘R?IN %upa\?oi]fé( él n R6 and

a C,.,-cycloalkyl group optionally substituted by 1 or 2
methyl groups,

a C,.4-alkenyl or C, g -alkynyl group, whilst the unsaturated
moiety may not be linked to the oxygen atom,



WO 00/ 55141 PCTI EPOO/ 02228 a pyrrolidinyl, piperidinyl or hexahydroazepinyl
gr.oup substituted in the 1 position by an R60-CO Cl1_, -al kyl, bis(R60-CO
-ad_,-alkyl, (ROPOORe) -d _,-alkyl or (ROOPO-R9) d _,-al kyl group
wherein R6 wod@dsmie as herei nbefore defined, a pyrrolidi npcr/maro@penisdi nyl
or. hexahydr oazepi nyl group substituted in the 1 position by an

R60-CO-C, _, -al kyl, bis- (R60-CO O _4-atkyl, (R,O0POORa) -4 _,-alkyl or
(R, 0-PO-R9) -Cl1 _4-alkyl group, whilst the abovenentioned 5- to 7-nenbered
rings in each case are additionally substituted at carbon atons by one or
two R60- CO o ReQ-€pctralkyl kGl wldvds ervdy anyR60-CElkydupraRgCanO-

R60- CO- O _, - AlRK¥R, ) 9'dgupihain@iiBtR6 to RO are as hereinbefore defined, a

2- oxo- nor phol i no group which nay be substituted by 1 to 4 Cl_2-al kyl

groups, a 2-oxo-norpholinyl group which is substituted in the 4 position by
a hydrogen at o®, @ydaR(l whiahkphy BE0idéntical alk\diffeRen®, POnOBBrh

-d _,-al kyl or O ) 5- = Y. , i as

her ei nbef ore dg%lgrl?egg(%)ggt ﬁegg f)?/génljénétf%élgﬂ:pf- gﬁn%%%%l%ﬁ?/ﬁggaﬁ%%ps in each
case are linked to a carbon atomof the group A an RLINRS group wherein RS
is as herei Rbgﬁzg;@eld@ﬁémewl qadamkizldeagha?ﬂo%dm—,t e'lg_r‘aay%ﬁ}%ﬂn- 3-yl,

2- oxo-tetrahydrofu = - -t etrahydropyran-3-yl,

2- 0xo-tet rahydrcgﬁy%gggé‘?yim’é % d-t et rahydropyran-5-yl group optionally
substituted by one or two nethyl groups, or A and B together denotes a
hydrogen, fl g Re @nsteHrd NE akORY1Q &dyD-& ki @ QU 25141
PCT/ EPOO/ Qz228 - g _a C2_6- allk‘oxymg,r gup which is sﬁ%’s‘t F%ﬁ?éﬁ?g%{ position
2 onwards by a hydroxy, Cl_4-al koxy, am no, d _,-al kylam no, di-

(A _, -al lyld~ &wi Momepperedi dikplepe jreinaligmyurheddichdisasapsndtutedpbpl i no,
homonor p iPNG. @l P i ( -ahk¥ly) - Bl §EFSZH NQ, phperazi no,

4- (Cl_4- g"?}k $§%§MSIF7@FS§P§?)T b%-éi %bdgi)o'l %8 ?%ﬁ%," 2 'g?.%oxy group
which is @u%é ?in@edaﬁs‘yé'pﬁﬁn%%%‘l%l) ,'Cpiabér]ﬂg]i RA GOnBRaRsdr oazepi nyl
group sulsgii-alkell gnothewhHepoin tR,0B0DR, tdre gisohprRiabedbrbstiefRifeds as

her ei nbefore defined, a Cl_6-al koxy group which is substituted by an

R60- CO, (R, O PO OR8) ore‘(iR,OPOR9) group, whilst R6 to RO are as

her ei nbefforts &&f iTnBgmbgred alkyignetmins Braurcwhicky dépogrkgtitrtad adpxoxy

gr oup, two R,0-CO or R,0-CO-C, ,-alkyl groups or by an R,0CO group and

an R,0-CO-C, ,-alkyl group wherein R, is as hereinbefore defined,

a piperazino or homopiperazino group which is subsgtituted in
the 4 position by the group R,, and additionally at a cyclic
carbon atom by an R,0-CO, (R,0-PO-OR,), (R,0-PO-R,), R,0-CO-
C,.,~alkyl, bis- (R, 0-CO)-C, ,~alkyl, (R,0-PO-OR,)-C,,-alkyl or
(R,0-PO-R,) -C,.,~alkyl group wherein R, to R, are as hereinbefore
defined and

R,, denotes a hydrogen atom, a C,,-alkyl, formyl,
C,.,~alkylcarbonyl or C,,-alkylsulphonyl group,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R,, and is additionally substituted
at cyclic carbon atoms by two R 0-CO or R,0-CO-C,,-alkyl groups
or by an R0-CO group and an R,0-CO-C, ,-alkyl group wherein R
and R,, are as hereinbefore defined,



an amno, C _,-alkylamno, di- (d _a-alkyl) -am no, pyrrolidino,

pi peri di no, hexahydroazepi no, norpholino, hononorpholino, piperazino,

4-(d _, -al kyl)-pi perazi no, honopi perazino or 4-(d _,-al kyl)-honopi perazi no

group, a 2-d%0%5t43hol i no group which may be substituted byCI/EP00/g222fet hyl

groups, C denotes an -O Cl_6-al kyl ene, -O C~_, -cycl oal kyl ene,

-O0-d _3-alkylene-C3 ., -cycloal kyl ene, =@ G, _, -cycl oal kyl ene-C _3-al kyl ene

or -OC, _3-al kylene-C, _.,-cycl oal kyl ene-C _, -al kyl ene group, whilst the

oxygen atom qf the, abovengntioned group in each.case is linked to the

b oacli o RoPaPSRPGHAD: e 1 AROPLRET A @ihupy BiERgro SRt Lited in

substi t ut edchy caseRE0- ot MEGL C(IC by sl RyO-CO-alyp,-alkylst bR6-i s as

her ei nbef i ned _ he of _ DA
QReo dedy e %&%, (RO, PIEOL- K1 or (RO-PO-R,)

abovenent i ohed- 0- CI™%6-al Kyl'ene’ groups ‘I n €ach ¢case is o the

bi cyclic ReseRaYbr@XPWP rWhgyrein ®iRsidge asgherginbednyy glefigedy

-0-C, _6-al kyl ene group which is substituted fromposition 2 by a hydroxy,
c _, -al koxy,...am - ] i - yik)-and no.. nyrs qQli di no,
pi peri di n)é, pﬁg%ﬁgff‘%j‘rpﬁéﬁél%%&oﬁ‘%-g(‘&%ﬁ%ﬂig| %)5 ?‘Egeé;%lzﬁ‘%(? Cf(\:jrlétlup and
t he oxygefihat énP@ﬁltih@ﬂabbv%‘heﬁkpiﬁﬁeﬁr-ciﬁf_}@-:almﬂ'éﬁeg ufs-i-AléHdh case
is |inked (roolhs-di,Fy el caligferaar ®ypt po-Rj)Pe, , 2atlehl Graddyy lgi@e 1@r oup, an
-NR4- C1_6- al.kyl ene.”. -N ﬁ-q%. -cyel qal kylene,

CNRA- O ~, 28ARYEEREELY SWhEh ERNEH dite CYSURE. E3TRORRFIIR IR HE C ) kyl ene
or - NR4- CR,3~G0 koat éh6-CP-Crgyalkal Ighcape- 6 byadhyR©O€0ggwopp ahdlan t he
- NR4- ol &td-é&-élb.eaqmwegﬁehbogﬁéra@tms tbNREAGHE %%S‘ﬁekéithgSPet o the

bi cyclic héteroaromaiic ring and R, 1s as heréi nbefore define an oxygen
atom whi 885E8®fy nked to a carbon atom of the group D, or a NR4 group,

where the latter is linked to a carbon atomof the group Dand R, is as

a1yl ene nE EpoTRRe SE MY et KhER P R e

a

alkyl ene @BEBt FASKNPEAR SRS giFQrRA 1) antRLofCaRry FePoC- EartHh

gt ons, rrakyaddbli.isgmaJd-;cd)e@_q:aslkym edz,bypon?RQr-dlweaﬂczl-oiﬂ kyl groups or
y an R60- R60- ( - .whi

her ei nbef ér%&'gge? :%r?igdg%%lg é}?&%@%&g;ﬁ?%ﬁf&?%ﬁ%%ﬁ itlgegre\?%bgﬁolrée

substi t ut égfbpedn R60-CO, (RIO-POORB) ( (R ,O PO R9) , R60-CO Cl_4-al kyl,

bi s(R60-CO -d _4-alkyl, (R-0-PO-ORB) -Cl _4-alkyl or (R ,O PO R9)

A _4-al kyL grau eLn r.e_a €] 0 | - to
7 momber o8 APEUTalERe o WohorbaBh oS ARECLRRE I F ABAN R By,
R60- CO- C, EweaRI8ACYHsu &%‘F%@ -t 3 CgTrgHBEpCENY A Rs0- €0 grour A1d|
group wheagi R,RTI-T,gsalRyei gbelprehaadimna], is A K himbEforel@efined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the above-
mentioned 5 to 7-membered rings are in each case additionally
substituted at a carbon atom by an R,0-CO, (R,0-PO-OR,},
(R,0-PO-R,), R,0-CO-C, ,-alkyl, bis-(R,0-CO)-C, ,-alkyl,
(R,0-PO-OR,) -C,_,-alkyl or (R,0-PO-~R,)-C, ,-alkyl group wherein R,
to R,, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the above-
mentioned 5 to 7-membered rings in each case are additionally
substituted at carbon atoms by two R,0-CO or R -CO-C, ,-alkyl
groups or by an R,0-CO group and an R,0-CO-C, ,-alkyl group
wherein R, and R,, are as hereinbefore defined,



PCT/ EPOO/ 02228 a pi perazi no or honopi perazi no group which is substituted in
the 4 position by the group, Ro and additionally at a cyclic carbon atom by
an R60-CO, (R,O0POORB) , (RROPOR9) , R60-COC _4-al kyl, bis- %RGO CO

-Q _, - al kyWOPMIS#IPO. ORB) - Cl _4-al kyl or (R 0-PO-R9) -Cl @%T’F(‘SPP’ H#eHup
V\/nereln R6 to Rlo are as hereinbefore deflned a pi perazino or

honopi perazino group which is substitiut ®d in the 4 position by the group
Rlo and is additionally substituted at cyclic carbon atons by two R60-CO or
R60- CO-d _, -al kyl groups or by an R60-CO group and an R60-CO Cl _4-al kyl
group wher e| n R6 and Rle are as hereinbefore defined, a piperazino or
honopi peRaPYiECyi8uBY hni BRPESIdimet |9 thexabydsaerepaBEl | 9xewR 4 position by
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by an R6G:CRINYyU-ardup wherein RGOtCH,; aCe asahkyéinkbef reGlaiB)ed,

-Cl_4-alkyl or (R?O-POR9) -C, 4 al kyI group and i s addi ti onal |y

substituted at lLic_carbon a r two R60-CO o
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fined, R)M)W%Sﬂ:#i-kyllgropmme 0 2228 caRpyarelaedihepe infeforiedi nyl or
hexahydrgg;ggbayl group substituted in the 1 position by the group R o,
whi | st the abovenentioned 5- to 7-nmenbered rings in each case are
additionally substituted at a carbon atom by an R60-C0, (R70-PO ORB) ,
(R70- PO- Rg)z pxBefofhElido agkyly Wiissh (nﬁ&)-béO)aub@&i_‘duaétﬂ;ylby IR9 @ PO ORB)
-G _4-alk 7 ) -d _4-alkyl group wherein R6 to Rlo are as
her ei nbef%?e #lﬁnée){j&%gﬁyrrol i di nyl, piperidinyl or hexahydroazepi nyl

gr oup substltuted in the 1 position by the group Rio, whilst the
abovenenti e2regdobmotphdl imybeywohip iwigsharis isnbeathuced eimddhe i@rpxbé:y—

substitu at.,,car t CO. QL roups or by
an R60- C%ggn;é 2 59 %Bac%amd V}% %GQT Ny aﬂﬁf%\?\%erel nc4 aak %YJRPO are as
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wherein erein ore a pyrroli p1 peri di nyl
or hexah{##fog¥ePPn¥t group substit ut ed |n the 1 position by an
R60- CO- C, q al kyI bis- (R60-CO O _4-alkyl, (R70-PO-ORB) -d _9-al kyl or

(R70- PO &9 I V\/n gﬁg;@t 7- menber ed
ri ngs are |n eaél"? 'ge 5 'tilglorllzél y subﬁ%eﬁ'% t (Iczigr@ gﬁaa’ta%ﬁs by one or
two R60-CO or R60-CO Cl_9- aI kyl groups or by an R60-CO group and an

R60- CO- O _4-g|, k&lbn@tegpaw@eds:eérté%:atr@d%f@&enas -per epnbrb otec gy ned, a

2- hol & y|
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-G _, -al kyl o (RSO BQEN plorfe Q'Jrky:lwogﬁﬁuﬁglV\Qrbﬁés% to R9 are as

here| nbef ore defi ned and t he abovenenti oned 0X0 VWO 00/ 55141

or A and B together denotes a hydrogen, fluorine or chlorine
atom,

a C, (-alkoxy group,



- 12 PCT/ 1; P00/ 02228 nor phol inyl groups are in each case linked to a
carbdn atomof the group C, an RII NRs group wherein RS and R11 are as
her ei nbefore def fined, or C and D together denote a hydr ogen, fl uorine or
chlorine atWeouEsity g gl koxy group, a C, 6-al koxy group WhPGHER09/02228
substituted fromposition 2 by a hydroxg Cl_4-al koxy, amino, O _d-alKkyl
am no, di- (Cl_4-alkyl) am no, pyrrol rdPno, piperidino, hexahydroazepino,
nor phol i no, hononor phol i no, pi perazi no 4- (CL_4-al kyl) - pi perazi no,
honopi per.azino, 1 Kk o] 1-in da rou
Cl_4-al koxilé’g‘r 3&% \gﬁ% 3%0%’ m’% F ute Laftuq.‘pyr t'f5I°| dPﬁﬁf‘ 1¥p% Py or
hexahydrdaZ@plh}yirGgﬂ{)u&suéékpxm eaminp ¢ rfé-.taébﬁl@m@nobydlhéclg.r-a&p R o,
whi | st Rig 1) asder yrm@acinéef AgEridikd, thal oz@pR n¥h|
substltutepl )E_y Qfé’fgo R, OPO%?% or (EgPO % 9r B nwnwh\!%{grjlij R6 to RO
are as hetHiMbét Fiingy, PAPLEAZinR( 4 5y berazinc,
, - cycllwindgplpeﬂtaza.—rml kd)(-),(Cg_neal]akxah) dmmopip@kagiabkpkralt imjdatzelyl

E%I{. am no, pyrrolidino, piperidino, hexahydroazepi no, norpholino,
honnrmrp r‘Po pi perazino, 4- (Cl_,-alkyl) -piperazino, honopi perazino or
4- (Cl_4-al kyl)-honopi perazi no group, a 2-oxo-norpholino group which may be
sEbstl t utd, by al koky2gietBywh ¢ RUDS , subdthi ilte P bV Spythel idinyeast one of
t he group r . D_cpptains an
optional | 12%%18@&5?%4%%%%P§%8%%%§§§%? g’%}é)gsg’b%%lt :{JY'F%Q in g %r phol i nyl
group, arPYFRITBPOIERAheaBTPRPORRORIN] LGk oRp 18 02s thrweinbefoxs: dene of the
groups B gindd contains an optionally substituted
2- 0X0- tetrahydrofuran 3-yl, 2-oxo-tetrahydrofuran4-yl,

2- oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or
2- 0xo0- t eta ahydrdppxangfoyb whicip, iprsubatiitattededyt annB@fCad,he groups A, B,

Cor D Or(fxot.ggebﬁqr cW tix 6-56- Q)t%&%hgerwﬂﬂgt[hc‘%t /i Nere&y R60- CO group
and additionally ohe of .tRe groups or A together with B or C
t oget her RFEH et,f&’ﬂeaidﬁ§l Befri mary, secondary or tertiary amno function,

whilst the nitrogen atomof this amno function is not linked to a carbon

at om of ro Yo oBYel hen syl e&.lesal n the definition
of the abov%ﬁeg?%%%ggkg u?)s T mﬁ{lt a phenyt roué % %ﬁ may in each case
be nonosubstituted by Rya nono-) di- or tri substltut ed by R13 or
nonosubstart wntithdyy dRl2akkgl adtind | adid (G4 eyl DF awl e shytadled ime,R1, |,
whi | st t r}%.pséﬂ%fntolfewe%a%ﬁrggzégfﬂé ! %rﬂ{olq.'rfof,e'hgﬁltamgggholino,

piperazino, 4-(C, ,-alkyl)-piperazino, homopiperazino or

4-(C, ,~alkyl)-homopiperazino group,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

C denotes an -0-C, (-alkylene, -0-C, ,-cycloalkylene, -0-C, ,-al-
kylene-C, ,-cycloalkylene, -0O-C, ,-cycloalkylene-C, ;-alkylene or
~0-C, ;-alkylene-~-C, ,-cycloalkylene-C, ;-alkylene group, whilst
the oxygen atom of the abovementioned group in each case is
linked to the bicyclic heteroaromatic ring,

an ~-0-C, (-alkylene group which is substituted by an R,0-CO or
R0-CO-C, ,~alkyl group, whilst R, is as hereinbefore defined and
the oxygen atom of the abovementioned-0-C,  -alkylene groups in
each case is linked to the bicyclic hetercaromatic ring,



Rz denotes a cyano, carboxy, Cl_, -al koxycarbonyl, am nocarbonyl,

Cl_, - al kyl am nocar bonyl ,. di-(C, _, -al kyl)-am nocar bonyl ,

C,, _,-al kyl sul phenyl, d ~-al kyl sul phinyl, d _,-alkyl sul phonyl, hydroxy,
Cl_4-al kyl Y@ ¥4l oxy) trifluoromethyloxy, nitro, ami no, RFT/ER0O{02328 ami no,
di- (Cl.,-alkyl) -amno, d _,-al kylcarbonylamnd, N (Qd _,-al kyl)

-a _, -al kyl carbonyl am no, C, . 4-al kyl s'ul9prfonyl amno, N (d _,-alkyl)

-C, ., -al kyl sul phonyl am no, am nosul phonyl , d _, -al kyl am nosul phonyl or di-

( d_,-al yl_)‘anigﬂ?g_,lgn_g rs 1 0 ich.i.s
subst i tutaéd Bi;cﬁ‘ - -rrg%oé'geg al?%yllgné?l?ﬁgggggtf‘%%p#&po [ [WHPR Re
abovenenbyorelY8roxs, 7CreTRIdrRY «alamyinene L nl i amiand .n ddadi, sask-a
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atom by a ,sul phjn sul phonyl , 1imno _or -a -imnQ group, an
WO 00/ 55&4131-41#}‘%%50‘5‘7% FRPYPHBRG EggabW%%rr‘i%re%m c# d‘%ene, br oni ne
or i odi nebavementiched;0aCkyHalkyliehleugronpehih eaclll calbbealkoxXiyinkedigoor two
groups Rinel hibheY:ar ReopOsh-diadd 3C6R, carbon atoms) together denote a
C3-5-al kypeenefL get ﬁyl e?ledi oxy or 1, 3- qﬁ;t tadi en-1, 4-yl ene group, whilst of

t he abovenenti oned conpounds the preferred ones are those wherein Ra to Rd,
A and X ar ecas-akk¢lethefqreuglef i ned, B denotes an R60- CO al kyl ene- NRS,
(RIO-PO-ORB) -al kylene-NRS or (R, O PO R9)-al kyl ene-NRS group wherein in

each case the al kyl ene noiety, which is straight-chained and contains 1 to
6 car bonasit olNB, - Gray 234yl ensnat Nj. Ha.,sgstpatkelens, oR.0f: 5 wlkylened kyl

groups ok, BycpélodBey X&) Jm=@%ﬁdﬁlk&le&"e‘3@8r@1]éylé& oy¥enber ed
al kyl enei gg,no, gra ich s substitut.ed by an - 0 R, O PQO.ORB) ,
(R D PO rIRee. fi Liagtat] oo o SveRe Ul e a4 fbume anididke)

-C, _4-al kje oNR(-RIN®iRORPE Chedakbipment boped agpdyres izl reacly cherppisper azi no
group whighxka e4behétiefel b tHE A dRRTnitaR E}X:é%hﬁngrl@uﬁﬂag fddein-
addltlonglgl\é at _.a_cyclic ‘carbon atom by an R60- CO, (R,dPOCRB) ,

(R, O PO R§FOrer@ef 8. 4-al kyl, bis- (R60-CO -d ,-alkyl, (R, O PO ORB)
-ad_,-alkyl or (ROPORI) -d_,-alkyl group, a piperazino or

honopi perLazj 0 I Gy d C oS aSURSHLRU I Qe t jtion by
an R60- c&ﬁc?%gggf‘k%?ﬁ{\gig h%ﬁ'()f(%ﬂ S I?y:ég %’R, & E%mms)%ddgﬂf-% kyl or
(R, O PO R9) ©E1_4-al kyl group) a pyrrolidinyl, piperidinyl or
hexahydr oazepi nyl group substituted in the 1 position by the group R a,

whi st t QeF?POQ/zeJIFd“ LARGL %he&@a@&%%?ﬁ%{)g%%ggéo I HASRCARRnP0E the

addi ti onal wo “Co/'ssial - . _
group D and R, is as hereinbefore defined,

D denotes an R,0-CO-alkylene-NR;, (R,0-PO-OR,)-alkylene-NR; or
(R,0-PO-R,) ~alkylene-NR, group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 6 carbon
atoms, may additionally be substituted by one or two C,,-alkyl
groups or by an R,0-CO or R,0-CO-C, . ,-alkyl group, whilst R; to
R, are as hereinbefore defined,

a 4- to 7-membered alkyleneimino group which is substituted by
an R,0-CO, (R,0-PO-OR,), (R,0-PO-R,), R-CO-C, ,-alkyl, bis-
(RgO-CO) -C,_,~alkyl, (R,0-PO-OR,)-C, ,-alkyl or (R,0-PO-R,)-
C,.,~alkyl group wherein R, to R, are as hereinbefore defined,

a 4- to 7-membered alkyleneimino group which is substituted by
two R,0-CO or R -CO-C, ,-alkyl groups or by an R,OCO group and
an R,0-CO-C, ,-alkyl group wherein R, is as hereinbefore defined,



substituted at a carbon atom by an R60-C0, (R-0-PO-ORB) , (R OPOR9) ,
R60-CO-d g-al kyl, bis- (R60-CO -C, 4-alkyl, (RRO-PO-OR8) C _4-al kyl or
(RROOPOR9) -d -aI kyl group, a pyrrol i di nyI pi peri di nyl or

hexahydr oaz‘!éﬁﬂﬁ%l‘“gr oup substituted in the posi tion by oRFCT/EP00/02228

R60- CO- O _4-al kyl, bis- (R60-CO C, _,-alkyl, (R-0-PO-CR8) -d _,-al kyl or
(R~0- PO R9) - C1_4- al kyl group, a 2-0X01ﬁnrphol i no group which nmay be
substituted by 1 or 2 nmethyl groups, a 2-oxo-norpholinyl group which is
substituted in the 4 position by a hydrogen atom by a d _4-al kyl,

R60- CO- Cl_4-alkyl, (R,O0POORe) -Cl_4-alkyl or (R,0 PO R9) -Cl_4-alkyl
group, Wwa IpsipeR&zu.@oR@rahemaslperteimmfgrceARj@Mmbd1andUbhe:.atth®n.‘emti oned

2- oxonor phel |4n)50 ri;q_g,asb ntﬁécé‘r&i’ﬁeRaré‘nch'dﬁ@‘ifo%a@nl?aégoa é%?ﬂé}f the

group A, or her denote a dro | uori_ne or chlorine atom
a d_6- alqéé”P?ngla&l?ﬁ‘ é( éE B9 x yf o‘i’% ch(hp el t RETProm posi tion
2 by a hygresykyCl Bial km;qwcoancm-amxm alFc@}+ ROt OR),) - - Tty B-&t kyl )

am no, py(]ﬁFB'b& B RPELEDL oo P I IRE N b, RO Wibeipetore

honmonor phol’i no perdzino: pi per’azi'no, honopi perazl
4-(Cl_4- aie@-ln)e-dhormpl perazino group, a Cl_6-al koxy group which is
substituted by an R60-CO (R, OPOCRe) or (RIOPO R9) group, a

C4_.,-cycl oal kox cl oal k Cl.4-al k gr.ou a .

Cia. af kip BARRS =540 B BORYRIFSE AN e, grpﬁpr& brosS BB kg 1o
hexahydr cieepi wositorphbli hbe goouprdt.prasid rie addisienaihdy Aubet:ntwsesﬂ kyl)

- prper az'a'EO HRPCRSLBA! REoRs Ky t(v@.l%loabb%:} ROTRBL BEl 21 WO
ooi ssiai - PCT/ EPOO/ 02228 2- 0X03 dngcg] EE gro Whl C Jé% be

subst i tutoédbéfy ap 0L Qe HRHP @’%J (ﬁiesa e U WiReXs

-0 G4, - aydd B3 lalecas, he@eﬁxbefaré(ydmeid, ~-cycl oal kyI ene,

-OC, _,-cycloal kyl ene-d _, -al kyl ene or

-od _, -al kyl ene-C, _. é(:l oal kyl ene-C _, -al kyl ene group, whilst the oxygen

atom of Eh@LRESPERBAL PEN EMGP LRAF 35 Nen Y WiRs Whilsh) LAKEWREBLEweediid cl i c
het er oarmthl eakendn @he- O fdsHepdkbernm @0upovhi Glalkylsubsibi-t uted by an

R60- COor 1 4 | gr | st r &l re defined, an
-0 C2_6- aIRRyI eél:g%rbu Yckgai’(glﬁsbu%?té’tbgﬁ#ﬁm%%oglﬁf(?oﬁr}?;{ gnvvards by a

hydr oxy, 94~ allsykoayouawhﬁfe@lM BPKBd &Fends BPTEinketexy | Jetinatd,
pyrrolidino, piperidino, norpholino, piperazino or 4- (Cl_4-alKkyl)

- pi per azi n%l% Q4B n8 © théméﬁi%%rﬂi YHdup which is substituted in
the 4 position by an R,0-CO-C, ,-alkyl, bis-(R,0-CO)-C, ,-alkyl,
(R,0-PO-0OR,) -C,_,-alkyl or (R,0-PO-R,)-C, ,~alkyl group and is
additionally substituted at cyclic carbon atoms by one or two
R,0-CO or R O-CO-C, ,-alkyl groups or by an R,0-CO group and an
R,0-CO-C, ,-alkyl group wherein R, to R, are as hereinbefore
defined,

a morpholino or homomorpholino group which is substituted in
each case by an R0-CO, (R,0-PO-OR,), (R,0-PO-R,), R,O-CO-
C,..~alkyl, bis-(R,0-CO)-C, ,-alkyl, (R,0-PO-OR,)-C, ,~alkyl or
(R,0-PO-R,) ~-C, ,~alkyl group wherein R, to R, are as hereinbefore
defined,

a morpholino or homomorpholino group which is substituted by
two R,0-CO or R,0-CO-C, ,-alkyl groups or by an R,0-CO group and
an Rg0-CO-C, ,~-alkyl group wherein R, is as hereinbefore defined,



an -NR4-Cl_6-al kyl ene, -NR4-C, _~-cycl oal kyl ene,

-NR4-d _, - al kyl eneC3_, - cycl oal kyl ene, - NR4-C3_~-cycl oal kyl ene- C1, 3- al kyl ene
or -NR4-d _3-al kyl ene- C3_, - cycl oal kyl ene- Cl. 3- al kyl ene group, whilst the
-NR4- noi et WO/55HE abovenentioned groups in each case is |BQIKERI0NI328 he

bi cyclic heteroaromatic ring, an oxygen atom which is linked to a carbon
atom of the group D, or a NR4 group, this being linked to a carbon atom of
the group D, and D denotes an R60- CO al kyl ene-NRS, (R, O PO ORe)

-al kyl ene-NRS or (R O PO R9)-al kyl ene-NRS group wherein in each case the

al kyl ene aoperyoliinyl i oigeriidjmylckzi hedabydreazemimel Hrmips scdustidn
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by an R60-CO o 560 c% e%l oup 861 55141 PGT/ EP00/ 02228 - 17
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(R OPO al a I gray| a pi perazino or
honopi peraz%onoP%é_?RgL IJ\?\%JI (?Q’Cg %’Eﬁtutlesg %R%o E 4c1pb%t| ol by the group

R o and a8RHQ-ESAReY -Gt R1Kydl P& dByQRP Fodnf by Bk 6@roop wRegepo BRB) |
(R, O PORI)R, &66-45heretibetiordidefifBa)-CO -d _9-alkyl, (R O PO ORB)

- _,-alkyl or (R OPORI) -Cl 9-alkyl group, a piperazino or

honopi perazi no group which is substituted in each case in the 4 position by
an R60- CG Qiyurel kddnylhi s:(ﬂmi@@pylcpmhaxayydr@wemm QRBRup @ubstdl-kyl or
(R, O PO Ke§l i9- @Léwl SR on? bRy thel §Qbﬁid| Rmpl WEL1&E "Whe WUbovemen-
hexahydroaze}g @y#mg%r substituted in t| on %‘%&S@%ﬁ-g Rl o,

whi | st t hE*3B% ? ohidipereg flﬁgﬁbgfgduﬁ |?F%eo1

addi t i onabllyssitsted Hiedatbom @dobenbat OWDb&Qa-rCCRw B -CRIQ- FELERB) |

l a 1
‘CLo-al gt T Shaw® g Gt B, B

N
or hexahy# %’é%é‘?)l%ylan&r Bupa§6b§'?I PEF%H“’?‘??‘?’F% C!Le%d%el 4+i on by an
R60- CO-C1_9-al kyl, bis(R60-CO -C, _a-alkyl, (R,O0POORB) -C _9-al kyI or

(R .70 EhpRaPialin Ui 8eion LIhobof Soun Walh e
substi t ut Bated imethe rﬂosﬁqsilc‘}ﬁ-%ybé( ﬁ?d?db’é-??’ﬁlenﬁlbyla @159(%5I0k§39) -
R60- CO- A 9. a M., ((R{O=RO-6RB)-C; Cladkyl kot dmoéﬁb@zﬁgdt?ﬁéaaébﬂé\l/ 2ﬁﬁloned
grggg, V@’%%?%léﬂtﬁcﬂ’ %7@%'&?@’%§% %Sr g%kpﬁny?ngroups are in each
case linked to a carbon atomof the group C, or C and D together denote a
hydr ogen, af byeréIEd Hy1chifiide?a dAn9M or hexahydroazepinyl group substi-
tuted in the 1 position by an R,0-CO-C,_,-alkyl, bis- (R, 0-CO)-
C,,~alkyl, (R,0-PO-OR;)-C,,-alkyl or (R,0-PO-R,)-C, ,-alkyl group,
whilst the abovementioned 5- to 7-membered rings are in each
case additionally substituted at carbon atoms by one or two
R,0-CO or R 0-CO-C, ,-alkyl groups or by an R,0-CO group and an
R,0-CO-C, ,~alkyl group wherein R, to R, are as hereinbefore
defined,

a 2-oxo-morpholino group which may be substituted by 1 to 4
C,..-alkyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a hydrogen atom, by a C, ,-alkyl, R0-CO-C, ,-alkyl,
(R,0-PO-0R,) -C, ,~-alkyl or (R,0-PO-R,)-C,,-alkyl group, whilst R;
to R, are as hereinbefore defined and the abovementioned 2-oxo-



a O _6-al koxy group, a C2_6-al koxy group which is substituted from position
2 by a hydroxy, d _,-al koxy, am no, C, _4-al kylam no, di- (Cl_4-alkyl)

am no, pyrrolidino, piperidino, hexahydroazepino, morpholino,

hormonor pholweaosspiper azi no, 4- (A _4-al kyl ) - pi per azi no, horﬂ?ﬁ‘/ﬁ?@?’&’z’%o or

4- (C1_4-al kyl) - honopi pexazi no group, a_C _6-al koxy group which is
substituted by an R60- CO (R, O POORB)~ dr (R,0PORO) group, a

CA_., -cycl oal koxy or C3_~-cycl oal kyl - Cl. 4- al koxy group an ani no,
C, _4-al ky' 0 i AT %%sala§¥| 1n28hoR, c rlolﬂk@aﬂceo Bi BgEbBhNQtom of
hexahydroaz |no hononor pho pl per azi no,

4-(d _4- a¢h@|$r%$é?ra2| no, honopi per azi no or 4-(CI _4-al kyl ) - honopi per azi no
group, a 2-oxo-norpholino group which nmay be substituted by 1 or 2 nethyl

groups, provi so.t hat lLe sk of _t o}

t oget her Wnﬁ ]%gbrgreupoﬁ'gfﬁs%n 4 cb‘ntaaiengsagglé% |onaCﬁBy C{seu% c1ut ed
2- oxo- norgmhol i nyl group, a (R O POOR8) or (R OPO R9) group, or that at
| east one of the groups A B, C or Dor A toget her with B or C together

with D contains an CO grou ddition .one of e rou A B C
or D or A LR hArodR T BPOER, BoBYREVSSH LI REarRs ChipFEReY SEoR
secondary or tertlary am no function, whilst the nitrogen atom of this

am no fungt ed to a carbon atom of an aromatic group, Wo
ao/ ssi ai g éi %%‘F?%ng;)g%% whil st in the abovenentioned groups Ato DR
to Ro are as hereinbefore defined, particularly those conpounds wherein Re
denot es aat'(yd{].@ge;ra,,@t gﬂ‘buﬁbwﬂeﬁ@tﬂs @kyﬂtamdtedbémbml posifdiphenybetdlyl group

wherein the enyI nuc |s Stidut y | hQuPS Rl to
R, whilstY w% arﬁﬁge |g‘é}ILe“nt%lﬂ(]:{g?aﬁ{f}ﬁ er(eéraff‘ geig{ h'denote a

hydr ogen, arftim,m,r|pterr®rﬂd§4nmepll§¢§hﬁh@°orh@@mfﬁé-’oétz@mma nBeKpholénay | |
hydroxy, REhSR3dphdt iKY pi ?@kaﬁanYaﬂo(CVH&MkﬂD p&buﬂahlﬁépmmmaryl

aryl oxy, ar¥4£g§£9u 9&:ﬁr¥ ipqggﬁég é%a21no or l1-imidazolyl group,

a C, ,-alkoxy group which is substituted by a pyrrolidinyl,
piperidinyl or hexahydroazepinyl group substituted in the 1
position by the group R,,, whilst R,, is as hereinbefore de-

fined,

a C,..-alkoxy group which is substituted by an R,0-CO, (R,0-PO-
OR,) or (R,0-PO-R,) group, whilst R, to R, are as hereinbefore
defined,

a C,.,~cycloalkoxy or C,,-cycloalkyl-C, ,-alkoxy group

an amino, C,,-alkylamino, di-(C, ,-alkyl)-amino, pyrrolidino,
piperidino, hexahydroazepino, morpholino, homomorpholino, pipe-
razino, 4-(C,,-alkyl)-piperazino, homopiperazino or 4-(C,,-al-

kyl) -homopiperazino group,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

with the proviso that at least one of the groups B or D or A
together with B or C together with D contains an optionally



a nmethyl or nethoxy group substituted by 1 to 3 fluorine atons or R
together wwth Rz, if they are bound to adjacent carbon atons, denote a
-CH=CH CH=CH, -CH=CH NH or -CH=N-NH group and R, denotes a hydrogen,
fluorine) cWP®#SHAEl or brom ne atom R~ and Rd in each casePd®EBIA2228
hydrogen atom X denotes a nitrogen atom A denotes an -O-C _, -al kyl ene,
-O-C4_, -cycl oal kyl ene, -0-C, ,-al kyl enetlXC- , -cycl oal kyl ene )

-O-C4_, -cycloal kyl ene-d _, -al kyl ene or

-0 Cl_,-al kylene-C, . ,-cycl oal kyl ene- -al kyl en roup i | st VWO

00 55741 = B 30 PR BT o onr A B BBee | HRTPGT oups
in each' cgdsegroupi,nked to the bicyclic heteroaromatic ring, an

-0 C~_4-al kyl ene group which is substituted fromposition 2 onwards by a
hydroxy group, whilst the oxygen atom of the abovenentioned-O Cz_, -al kyl ene
groups i nthidleirtcdS2sts qqenli’é)d/ PFREUBE cH cPY L Rt i@t ioPtdiongllyr an
o~cygen agibst ithitedaHuxd-tekedhydrafaoaahon-al pm adxd e tHaHydrBfuBadenot es

an R60- alkylene: N - %Bﬁl-_ kyh e0es NRS AL

(R70- POC%)a}l-'la’l kzs{b}ré:@%%%ﬁ&%ﬁgg er e|3n9t‘th £eac ocaseé%wgrﬁﬁyﬁaélné PF%i 8fy,

whi ch i s 3te¥R girtxahidrerYard -SoXtaPRSuR, t®F 4 carbon at ons, may
additionally be substituted by one or two Cl_z-al kyl groups or by an R60-CO

or R60- Cl 2-al.kyl group, mhilst RS depotes h oge tom ,a Cl.4-al kyl
gr oup V\hc%??l'ﬁaif k}ég/ass&bﬁqetpﬁtfeﬁhﬁygﬁﬁu%ogccﬁgr%‘uﬁq% %Z%A%zﬂgﬁtheﬁr Yo whi ch
I s substiBuwed fragathey! Midh 2 bpniakhpdr axyRer- 001 gfoubkeng gddipiomal-
C3_6-cyclopldyd & wd 508, k¥, - € or- Bl kY| A W QHLK P wilkh andRe, which
may be identical or, different, in each case denot(f a Fydro en atom |,
together with D contains a primary, secondary oOr tertiary amino
function, whilst the nitrogen atom of this amino function is

not linked to a carbon atom of an aromatic group.

By the aryl moieties mentioned in the definition of the above-
mentioned groups is meant a phenyl group which may in each
case be monosubstituted by R,,, mono-, di- or trisubstituted by
R,; or monosubstituted by R,, and additionally mono- or disub-
stituted by R,,, whilst the substituents may be identical or
different and

R,, denotes a cyano, carboxy, C,.,-alkoxycarbonyl, aminocarbo-
nyl, C,,-alkylaminocarbonyl, di-(C,,-alkyl)-aminocarbonyl,
C,.,~alkylsulphenyl, C,,-alkylsulphinyl, C, ,-alkylsulphonyl,
hydroxy, C,,-alkylsulphonyloxy, trifluoromethyloxy, nitro,
amino, C,,-alkylamino, di-(C,,-alkyl)-amino, C, ,-alkyl-
carbonylamino, N-{(C,,-alkyl)-C, ,-alkylcarbonylamino, C, ,-al-
kylsulphonylamino, N-(C,_,-alkyl)-C, ,-alkylsulphonylamino,
aminosulphonyl, C,,-alkylaminosulphonyl or di-(C,_ ,-alkyl) -
aminosulphonyl group or a carbonyl group which is substituted
by a 5- to 7-membered alkyleneimino group, whilst in the
abovementioned 6- to 7-membered alkyleneimino groups in each
case a methylene group in the 4 position may be replaced by
an oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino
or N-(C, ,-alkyl)-imino group, and



a Cl_e-al kyl group which nmay be substituted fromposition 2 onwards by a
hydroxy, Cl_4-al koxy or di- (Cl_4-alkyl) -amno group or by a 4- to

7- menber ed al kyl enei mino group, whilst in the abovenentioned 6- to

7- menber ed WPWYFHEALI ni no groups in each case a nethyl ene gPEUBPIR2RHe 4
position may be replaced by an oxygen atomor by an N-(Cl_2-al kyl)-imno
group, WO 00155141 - 21 a C,_6-cycl 34 Kyl group, PCT/EPQOD 02228 a
C3_5-al kenyl or C, _S-al kynyl group, whilst the unsaturated noi ety may not

be |inked t I - L.,

aryl- G _4- ey %@#%ﬂé&“‘%@a&% “SpLbEEHE DB i ABRKL 8 e

i dentical - maflﬁéfﬂenf:rllf u@ﬁ@ﬁe’é%léje %%tqea&kﬁyhrﬁﬁ@w RBM or a d _, -alkyl
group and Rg denotes a Cl_4-alkyl ) C3.6-cycloal kyl, d a-al koxy or

6- cycl oal kox ou an denot e -a rq a 4- to
7 nmember ed% ﬁ/ | kaﬁU dgr oRz"e\?Om‘a(lfﬁ Bgu TbhE? | %Ad%c(f‘% agges.
R60- CO- C1 4tca96<qhemrd&m03:e @R69~ @@lkﬁenealm@phygmphmvr ernlRB-by- as

her ei nbef or e e - to 7-nmenbered al kyl enei mi no group which is
substi tut ear‘%‘:)l(;1 rb\g]' %6@6156 oPTRBB: CO- C1_4-al kyl groups wherein R6 is as

her ei nbef ore defined, a piperazino or honopi perazino group which is

substi t utﬁ@'liét tdye ﬁeoca%owe%nbxohés Qélﬁbkﬁhrféof tgil’ésj ﬁ%%gr%abiéas Zag?kglycl ic

car bon atom%é/r'%) -CO-C1_4
group whet ke ?’%e’:i’s her ei nbef ore defi ned and R o denotes a hydrogen
atom a nethyl or ethyl group, a piperazino or honopi perazino group which

i's substigutgdgin Ny B RPM 3 dis additionally
subst i tut%’dttgt &yclflt.%l%e{f%?n aat%onghglﬂse\o R60- C[%qqoe?ﬂRGO CO- d _4-al kyl

groups wherein R6 and R 0 are as herei nbefore defined, WO 00/ 55141
B denotes an R,0-CO-alkylene-NR;, (R,0-PO-OR,)-alkylene-NR, or

(R,0-PO-R,) -alkylene-NR, group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 6 carbon
atoms, may additionally be substituted by one orx two C, ,-alkyl
groups or by an R, 0-CO or R, 0-CO-C, ,-alkyl group,

a 4- to 7-membered alkyleneimino group which is substituted by
an R,0-CO, (R,0-PO-OR,), (R,0-PO-R,), R0-CO-C, ,-alkyl, bis-
(R,0-CO) -C,_,~alkyl, (R,0-PO-OR,)-C, ,-alkyl or (R,0-PO-R,)-
C,.,~alkyl group,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R,, and additionally at é cyclic
carbon atom by an R,0-CO, (R,0-PO-OR,), (R,0-PO-R;), R, O-CO-
C,..~alkyl, bis-(R,0-CO)-C, ,~alkyl, (R,0-PO-OR,)-C, ,-alkyl or
(R,0-PO-R,) -C,_,-alkyl group,

a piperazino or homopiperazino group which in each case is
substituted in the 4 position by an R00-CO-C, ,-alkyl, bis-
(R,0-CO) -C, ,-alkyl, (R,0-PO-OR,)-C,,-alkyl or (R,0-PO-R,)-
C,..~alkyl group,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by the group R,,, whilst the above-
mentioned 5- to 7-membered rings in each case are additionally



- 22 PCT/ EPO0/ 02228 a pi perazi no or honopi perazi no group which in each
case is substituted in the ~ position by an R60o-CO C, _4-al kyl, bis(R60-CO
-d _4-al kyl, %R O PO ORe) -Cl_4-alkyl or (R 0-PO R9) d _4-al kyI roup
wherein R6 WOUSI4k ¢ as herei nbefore defined, a pi per azi noPEF/EP00/02228
honopi perazi no group which is substituted in the 4 position by an

R60- CO-C1_4-al kyl or bis-- (R60-CO) -—~CL54-alkyl group and is additionally
substltuted at cyclic carbon atons by one or two R60-CO or

R60- COh01 I wherein bef ore defin
nor phoI| %%‘gs Xi0] aboﬁ?%ﬁ%ha?‘ Sgubgtl t‘g‘to (5% lReéch(%Qse by an
R60- CO, REORGD, (ROCO4G;l,-adkybi sbiQ-R(iRlOG:OP)€¢1 {~alRyll, JROPPOAGRHI-N RE i S

as herelqpetgﬁg gegkn 8.0 h@||jg1 rpholino group which is
subst i t ut éd by 8 EO 0 tt)Cfo aIkyPDgroups wherein R6 is as

her ei nbef ore deflned, a pyrrolldlnyl pi peridinyl or hexahydroazepi nyl
gLoup subﬁ@ﬁﬁﬂﬂdﬂidumyﬂhepipa®$&ihph @w héxahydnﬂaﬂ@p&nywhggshptBEbstl—
abovenen n C re i y

subst | e i b, & PERLEAEE EL"HR s RRny P 4 A Rl L.

( R60- CO) QcialkxitkyKRgQrﬁqf%ér@- rraliécYén@rRl(B-,%T%O-élcsThgr.ewaﬂdaﬂorgarqm,u ned,

a pyrrolidinyl, plperldlnyl or hexahydroazepi nyl group substituted in the 1

position b t he st_the abaovenention 7-menbered rings

Bre | n eduit-cRosMetamendn PRous bl Shut BE SbT a8 Br, 1 b Bo0- CO of

R60- CO- Cimethyllk girogpsups wherein R6 and R o are as herei nbefore defined, a

pyrrolidinyl, piperidinyl or hexahydroazepi nyl group substituted in the 1

position by an R6O Cl, 4-al kyl bls- (R60- CO -alkyl, (R, O PO ORe)

“Cl_4- al ByI2-GFoROrBheGIRY} 9Equa-whiGh it AHP el KD EBeRS BPELas

her ei nbeftdion d:@f Ianetjr,drogm avosrsily a Q3,-aREYLEPAMD-G2228 aapkylol i di nyl,

pi peri di n UB~S tdtu 1 by an
"W,09 o2 ?ﬁggi C%J)v gi% dBo3 E@f &t ta?iﬁy g{%l?pt eeidd a0

R60- CO- C,
aboverrentq%ﬁedase @6 eﬁ%faarer @ﬁ@s@eanﬁ éaeha%%%n%qnqﬂwaﬂofo-

substit utmbdpaiole.wyho FraupBes ihye 8tk Gdsd VireRAGrRRdotoRE0cEEbEh 4t ahkyt

gr oups WQ eb@ Bg S as her ei nbef ore defined, a 2-oxo-norpholino group
whi ch nay STH t ‘uteéd by 1 to 4 Cl1. 2- aIkyI groups, a 2-oxo-norpholinyl
group which is substituted. in the 4 position by a hydrogen atom by a

Cl, 4-al k| 010 BS@ogethérddahbyd Yrigpdrogdt,| H1udeine ag bRLernhef gEemdef i ned
and t he abovenenti oned 2-oxo-norpholinyl groups in each case are linked to

a carbon atom of the group A, an RLINR5 group wherein RS is as hereinbefore
defi ned @an@,Rtallenyt gsowdp2- oxo-t etrahydrof uran-3-yl,
2-oxo-tetrahydrofuran 4-yl, 2-oxo- tetrahydropyran 3-yl,

subst 1 t Uk By SRERr SO a@wﬁ} B N L T G
hydrogenl'mdgwpcy, C,.,~alkoxy, amn.no, “—alkylamlno, di-(C,,-alkyl) -
amino, pyrrolidino, piperidino, hexahydroazepino, morpholino,
homomorpholino, piperazino, 4-(C, ,-alkyl)-piperazino, homo-
piperazino or 4-(C, ,-alkyl)-homopiperazino group,

a C, 4~alkoxy group which is substituted by an R,0-CO, (R,0-PO-
OR,) or (R,0-PO-R,) group,

a C,.,~cycloalkoxy or C,.,-cycloalkyl-C,. ,-alkoxy group,

an amino, C, ,-alkylamino, di-(C, ,-alkyl)-amino, pyrrolidino,
piperidino, hexahydroazepino, morpholino, homomorpholino, pipe-
razino, 4-(C, ,-alkyl)-piperazino, homopiperazino or 4-(C,,-al-
kyl) -homopiperazino group,



a Cl_4-al koxy group, a Cz_4-al koxy group which is substituted from position
2 by a hydroxy, Cl_4-alkoxy, amno, O _,-alkylamno, di- (Cl_4-alkyl?
amno, pyrrolidino, piperidino, mor phol i no, piperazino or 4- (Cl 4-alkyl)

- pi per azi no“@?@b”ﬁl‘“a Cl_4-al koxy group which is substitut ed®CB{EPE/02228
pyrrolidinyl or piperidinyl group substituted in the 1 position by the
group Rlo, whilst Rlo is as hereinbefor&édefined, WO 00/ 55141 - 24

PCT/ EPOO/ 02228 a Cl _, -al koxy group which is substituted by an R60- CO group,

whilst R6 is as hereinbefore defined, a C _.,-cycloal koxy or
C, _,-cycloal kyl-d _, -al koxy group, C denotes an -0-d _, -al kyl ene,
-O - cysclzeabcbyhxenpholfhﬁl greowb kwhisrie nG3 becpubsaiku]t@nhd;y 1l or 2

-oC ~-c I , -al kyl ene or

-0 d %%tﬁgjl )‘S%: E- cycl oal kyl ene-Cl_, - al kyl ene group, whil st the oxygen
atom of the aboverrentl oned group in each case is linked to the bicyclic
het er oar omaGieokeBYanano- €. Calkydldad, ere-gy. de‘dmﬁmn&ubsmt#’&@lf rom

t b th
P bovenant KYISHRLER, Xyﬁ{yﬂéﬂ@ﬁeﬁéﬁg’% ErStod IRty AL AN flnd 8
bi cyclic h@t@ﬁeaakiﬁﬁl‘ﬂteﬂ:n;g,cyegoaﬂa BXk§eerCai-G¢hkywWanehgraup nwdwlm a
carbon at Q'HeOExSrBEngé@éhﬁ & &Q%ﬁne@ﬁl@ﬁ@d%@hﬁﬂ&r@acﬂﬁ%aé&?rs@ PO- OR8)

-al kyl ene-NR R O NR5 gr.oup,wherein in each case the
al kyl ene PgFg Fbe ]P’sc%%]r’a‘f tec‘?%rr? %éﬁdgbﬁﬂt ains 1 to 4 carbon
atons, may additionally be substltut ed by one or two Cl_z-al kyl groups or

by an R604,(0_ ge? Oadﬁ}lQnez 1@ﬂpmsv"9hﬂ>§1§1ﬁ§é§ rat%% 85co or

her ei nbefore ered  enel m no I ch
subst i t ut &Py Hn- R@ékﬁé, QRBBPCG’@-]ft aﬁ“skﬂ'ﬁ B?Ee“'(#&i%’mde-f@neial kyl

group wherein R6 is as herei nbefore defined a 4- to 7-nenbered

2 kyl enel g0c0EouD, W) Gihd SIS Urthedby L 0: A 0000 003 02:61 51~ k!

gr oups wher ei n fore perazi no or
honopi per &FMA54gr Bﬂpav%Y‘éFP’F%' SbsEilkarEd F‘H”?‘he Qn-«pé%?%éﬁlﬁg; t &%~ gr oup

Rl o and addit+8Tieyl y-a@iir ,Cgirrel idiRoQ0p P4 Ald KT,/ HHIAAAS , - p2hera-

zino or 4-(C, ,-alkyl)-piperazinc group,

a -C, (~alkylene group,

an -NR,-C, (-alkylene, -NR,-C,,-cycloalkylene, -NR,-C,;-alkylene-
C,.,-cycloalkylene, -NR,-C,,-cycloalkylene-C, ;-alkylene or
-NR,-C, ;-alkylene-C, ,~-cycloalkylene-C, ;-alkylene group, whilst
the -NR,- moiety of the abovementioned groups in each case is
linked to the bicyclic hetercaromatic ring, '

an oxygen atom, which is linked to a carbon atom of the group
D, or

a NR, group, this being linked to a carbon atom of the group D,
and

D denotes an R,0-CO-alkylene-NR;, (R,0-PO-CR,)-alkylene-NR, or
(R,0-PO-R,) ~alkylene-NR, group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 6 carbon
atoms, may additionally be substituted by one or two C, ,-alkyl
groups or by an R, 0-CO or R, 0-CO-C, ,-alkyl group,



carbon atom by an R60-C0, R60-CO- O _d-al kyl or bis- (R60=CO O _, -al kyl
group wherein R6 and Rlo are as herei nbefore defined, a piperazino or
honopi perazi no group which is substituted in the 4 position by the group
Rl o and is W@@¥ssSienal |y substituted at cyclic carbon at omsPWEYQ%"-ﬁgO- CO or
R60- CO-d _4-al kyl groups wherein R6 and Rlo are as herei nbefore defined, a
pi perazi no or honopi perazi no group whi c¥ is substituted in each case in the
4 position by an R60-CO- Cl_9-al kyl, bis(R60-CO -d 4-alkyl, (R, O PO ORe)
-G _9-alkyl or (RROPO-R9) O ,-alkyl group wherein R6 to RO are as
her ei nbef ore defined, a piperazino or honopi perazino group which is
substi t utad4 + nte He-memosred Glkyl eae iR8 0oOPr Gip dwial dy | 1 s rsulist-i tilRed- B9)
-ad _9-alk k ane_hSpadsk bi onal tig i ed at cyplid rbon atons by
one or tv\%{)Ill IR%‘OC{I%'OBQI{??O?%O gl'Q?STc%(;%&q?ghp%‘wv\h%gr g?'ﬁ %PG]LB{E' g%'%er ei nbefore
defi ned, 5&%&9&?&@61 kvho “ﬁl‘?dpxﬂo'g%rfac’)ﬁﬂak%i eh (RCsiPs®etuted in each
case by a0, RGN IO Cl_9-al kyl, or. bis- (R60-CO d _9-al kyl group
wherein R6 is as herei nbefore defined, a norpholino or hononorpholino group
which is substituted by two R60-CO or R60-CO-Cl _9-al kyl groups wherein R6
i s as hereipbR¢mEinRiON PP IPATAFHLEg BYPUP pYERR dishyguksitituted in
C\E'X?h%/d[ ﬁ@H@E& rp'ds:g{i_wp %uttsidt Tgli:‘;ﬁ@ R, GhE d3Q06iénLMLPlatd e Giaur R a,

ils e_abovenenti.gned §5- - ed_ri ng n cas e
addi t i ona??%%%b%}ts?‘? Lﬁl’eaa%?“%'g%r b O5E E?r‘ngﬁg) 'anaﬁééb?@%?ﬂ%g‘s% -al kyl
or bis- (Rep-a0BYL-,Chi®-dRQ1COY olip ~aliéyedi n (RO -0 OR, b- Gy e-adkWleoai nbef or e

defi ned, porkSHLAY| .51 e@,_,g' hpy! or hexahydroazepinyl group substituted
inthe 1 S%&XLH on’gy The gryg'up R g, whi | st the abovenentioned 5- to
7-menbered rings are in each case additionally WO 00/55141 - 26

PCT/ EPOO/ 8 2228 1sarhisic tart érbnadp ipeiraainat grsupywhinh RED-st@=mituted in

R60- CO- C1_4:-al 'y L s d A0, _ h i, b e defined, a
pyrrolidi %afﬁlﬁge%%irg% V%%;oﬁ’el%éﬁ?d? agglp?‘r?aIC% ?(S)'ﬁpgg :g't ?;fﬁét ed inthe 1

posi tion ©e 1 @R EYL . o R~ POpPRIRGG~ B} kY E108.- RA7PO-RR O PO- ORB)
-C _4-al kg a1k griapR9) C _, -al kyl group wherein R6 to RO are as
her ei nbef ore defined, a pyrrolidinyl, piperidinyl or hexahydroazepi nyl
group substituted in the 1 position by an R60-CO- O _4-al kyl or
bi s( R60- GD)PYIrolidinyl qiReriginydt orhberxpaydraarsiivd Srau® 7- menber ed
rings areghsiticsmsm ahl t1 @oalilty onubgt thelt@fowd g, heHiadtorehddy one or
two R60- r_R6Q-. 4- al k | N, i erej_nbefore
defi ned, C%%;’%r?(%r&n]bor p%ﬁ_nﬁogﬂdﬁ%%%ﬁv@ngég%elﬁeb% |fc%éél’d agtje l1to 4
Cd _z- al kyadgivignally aubarifmtedoRing| careem afeeby SRSt fPuted in the 4
\ms: tion by oapoydrogeN(FBLOEFD-RY) A F(;b;cegdzlls%damm%aiwﬁ;oéb@lkyl group,
ilst R6,is erein r et ned,.,a t.he _aho tione

2- 0X0- nor%’hb'la\aliwq’gﬁ&%&%%ﬁﬁ%@&%ﬂ ariseorl i Qal\'{(?gﬁg _ccng%:rle%% o 01t he
group C, an RiI NRs group wherein RS and R11 are as herei nbefore defined, or
C and D tgsyRes1 densie, Pilpediedey1abeMeRakydrfosd e 10 gdp

substituted in the 1 position by an R,0-CO-C, ,-alkyl, bis-

(R,O0-CO) -C,_,~alkyl, (R,0-PO-OR,)-C, ,-alkyl or (R,0-PO-R,)~

C,..~alkyl group,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a hydrogen atom, by a C,,-alkyl, R0-CO-C, ,-alkyl,
(R,0~PO-OR,) -C, ,~alkyl or (R,0-PO-R,)-C, ,-alkyl group, whilst R,
to R, are as hereinbefore defined and the abovementioned 2-oxo-



a C~_4-al koxy group which is substituted fromposition 2 by a hydroxy,
Cl_4-al koxy, ami no, C~ 4- al kyl amno, di- (d_, -alkyl) amno, pyrrolidino,
pi peri di no, norpholino, piperazino or 4- (d.,-alkyl) -piperazino group,
VO 00/ 55141 WO 87514pCT/ EPOO/ 02228 a Cl _,-al koxy group whi chPCEERM#3228t ut ed
by a pyrrolid inyl or piperidinyl group substituted in the 1 position by
the group Rlo, whilst Rlo is as hereinbBdore defined, a Cl_4-al koxy group
which is substituted by an R60-CO group, whilst R6 is as hereinbefore

defined, a C4 | oal koxy or ., ycl oa 4a|ko group wi_ith the
brovi <o’ RAEPEPLIEHS SEREPS 12 TS Ca%8r LNER AT G ERREos | C

t oget her whehgbBoepnCaios an optionally substituted 2 oxo nmor phol i nyl group,
a (R,0POORB) or (R,0POR9) group, or that at |east one of the groups B
or D contains an opti onal Ial substi tuted 2-oxq:tetyrahydrofuran-3-yl,

2- 0x0- t et FafRPdr Bf EPSRULST denqhe & SYEXRIBRopH+ AAF Ha§/jor chlorine atom,
2- oxo-tetrahydropyran-4-yl or 2-oxo-tetrahydropyran-5-yl group, or that at

| east one_o B, Cor Dor Atogether with B or C together
with D cofit 1h§i§%”§géﬁ%£kbroup and additionally one of the groups A B, C

or Dor Atogether with B or Ctogether wwth D contains a primary,

secondary 50¢, t efIkBRY %a.c@uip whiet i 8NsuMbt i Slitdder vint rp%qalehom B 4his
am no fungtlon i S not Ked to,a ca bonﬁ%ﬁﬁg(ﬁ an arZ t| up, whil st
ab(

by the ar PYIRgreties ﬁQﬁFFaheamﬁﬁoth 3%t LR t'i oned
groups i samtaoi pyphelidings oup periidinon hasahyéseaZEgAﬁma morphobihpt ut ed by

Rl z, nono ut a nOSé]lq@:; ty: B -
addi ti ona F‘q&ﬁgﬁpﬁ}@ﬁﬁ%l sﬁgﬁéﬁ% gé;(:p , |1I)st ?he sugéfl tuents may be
t

|dent|caIP6PeH??$%9éﬁ¥ Hnd:R- f IWRHRFEIREL FO¥PKoxycar bonyl |
am nocar bonyl, d _s-al kyl am nocar bonyl, di- (Cl_z-alkyl) -anlnocarbonyl,

a.z-al kygsg% ?r%%lélng%f%f y&xhﬁuhghg%u&m% T U RNy

oo/ ssi ai ydroxy, vitro, amno

-(C, _, - BRKy 9% AR-AoPQrRlp IZRYP

k;}anlno or

a C, ,-cycloalkoxy or C,,-cycloalkyl-C, ,-alkoxy group

an amino, C,,-alkylamino, di-(C,,-alkyl)-amino, pyrrolidino,
piperidino, hexahydroazepino, morpholino, homomorpholino,
piperazino, 4-(C,,-alkyl)-piperazino, homopiperazino or
4-(C, ,~alkyl)-homopiperazino group,

a 2-~oxo~-morpholino group which may be substituted by 1 or 2
methyl groups,

with the provisoc that at least one of the groups B or D or A
together with B or C together with D contains an optionally
substituted 2-oxo-morpholinyl group, a (R,0-PO-OR,) or (R,0-PO-
R,) group, or

that at least one of the groups A, B, C or D or A together

with B or C together with D contains an R, 0-CO group and ad-
ditionally one of the groups A, B, C or D or A together with B
or C together with D contains a primary, secondary or tertiary
amino function, whilst the nitrogen atom of this amino function
is not linked to a carbon atom of an aromatic group,



R13 denotes a fluorine, chlorine, bromne or iodine atom a C _Z-al kyl,
trifluoromethyl or O _z-al koxy group or two groups R,, if they are bound
to adj acent carbon atons, together denote a C3_5-al kyl ene, nethyl enedi oxy
or 1, 3- but MPEHSS14U- y| ene group, the tautoners, stereoi SOTBECHERIN2228| t S
thereof. Particularly preferred conpounds of general formula |I are those
wherein Ra denotes a hydrogen atom Rbl8erotes a phenyl, benzyl or

1- phenyl et hyl group wherein the phenyl nucleus is substituted in each case
by the groups RL to R, whilst R and R" which may be identical or
different, each denote a hydrogen, fluorine, chlorine or bromne atom a
met hyl , twhiflisfordenthiey pborenabkioned grsNPH A difakb RgriviRamirdR aglenot es a

hydr ogen mdr@ind2roxed ge¢ihBgeach case denote a hydrogen atom X denotes a
nitrogen atom A denotes an -O-C _g-al kylene or -O-CHZ-CH (OH) -CHZ group,

whi | st the oxygen atom of the abovenentioned groups in each case is |inked
t o t he bipantiiculaefler threrntovpoumds when@id0/ 55141 - 29 PCT/ EPO0/ 02228 B
denotes an R60- CO al kyl ene- NRS group wherein the all~ylene noiety, which is
strai ght-chai ned and contains 1 or 2 carbon atons, may additionally be
subst i t utfeddBHORRAS RBORYEYFEIRAF-Manet hyl group, whilst RS denotes a
hydrogen atom a C, _2-al kyl group which may be substituted by an R60-CO

group. R, denotes a phenyl, benzyl or l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to
R,, whilst

R, and R,, which may be identical or different, each denote
a hydrogen, fluorine, chlorine, bromine or iodine atom,

a methyl, ethyl, hydroxy, methoxy, ethoxy, amino, cyano,
vinyl or ethynyl group,

an aryl, aryloxy, arylmethyl or arylmethoxy group,

a methyl or methoxy group substituted by 1 to 3 fluorine

atoms or
R, together with R,, if they are bound to adjacent carbon
atoms, denote a -CH=CH-CH=CH, -CH=CH-NH or -CH=N-NH group
and
R, denotes a hydrogen, fluorine, chlorine or bromine atom,
R. and R, in each case denote a hydrogen atom,
X denotes a nitrogen atom,
A denotes an -0-C, ,-alkylene, -0-C,,-cycloalkylene, -0-C,,-al-

kylene-C, ,-cycloalkylene, -0-C,,-cycloalkylene-C, ;-alkylene oxr
-0-C,.,~alkylene-C, ,-cycloalkylene-C, ,~alkylene group, whilst



a C2_4-al kyl group which is substituted fromposition 2 onwards by a

hydr oxy group, a C3_6-cycloal kyl or C, _6-cycl oal kyl nethyl group and R6
denotes a hydrogen atom a Cl1_6-al kyl, cyclopentyl, cycl opentyl nethyl,

cycl ohexyl , WQ¥SSHdxy| net hyl ) phenyl, benzyl, 5-indanyl or PREEBO@2RICR=)
group, whilst Re denotes a hydrogen atomor a O _4-al kyl group, Rf denotes
a hydrogen atom and Rg denotes a Cl_,-a&@& , cyclopentyl, cyclohexyl

a _, -al koxy, cyclopentyl oxy or cyclohexyloxy group, a pyrrolidino or

pi perldl no group which is Stﬁﬁeﬁgpted by .,an R60- CO or, R60- CO Cl1. 2- al kyl
group wheFBEnOREIER O Sei é{eaé’r‘ hered SERMRSG iSRG o Ca8EpAFI di no
group whi thnkedstbsthé s /diid hetkrbaOnatiRePidg) C _z- al kyl groups
wherein R6 is as hereinbefore defined, wo ooi ssia~ - 30 PCT/EP00/ 02228 a
pi perazino group which is substituted in the 4 position by the group R o
and addi t #BnaPt§.-atalkydpsiei greapbyhigh obs byukat ikegedofsPmRBOSEOIGr 2- al kyl

g[OUp V\heéﬁwara@ bystaasaﬁﬂrcﬁdw@%%e dﬁﬁ.l@@dtlaé\%ﬂgérﬂ%&%%fagmdr0?93
atom a or_ge up erazi no grou i $_subs uted in
the 4 posTPPYMER: Sorteset i cn LAY SPRE| S¥ite Yeisholity Sl 1a° iiRged ¢

(R 0- PO R} bheydiyic dref{eoa@oPatiRe) ringi hgt group wherein R6 is as

her ei nbef ore defined, R and Re, which may be identical or different in
each case denote a hydro phenyl , henzy

hyl , et hyl
5- i ndany| 2B r ¥4I B TR &’S&b‘g MPI‘%% 22 ?d?/?é"’é?r s R& éPﬁbef ore
defined, anour®Bdenotes a nethyl or ethyl group,

B denotes an R,0-CO-alkylene-NR,, (R,0-PO-OR,)-alkylene-NR, or
(R,0-PO-R,) -alkylene-NR, group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 4 carbon
atoms, may additionally be substituted by one oxr two C, ,-alkyl
groups or by an R,0-CO or R, 0-CO-C, ,-alkyl group, whilst

R, denotes a hydrogen atom,

a C,,-alkyl group which may be substituted by an R,0-CO

group,

a C,,-alkyl group which is substituted from position 2 by a
hydroxy or C, ,-alkoxy group,

a C, -cycloalkyl or C;,-cycloalkyl-C, ,-alkyl group,

Ry, R, and R,, which may be identical or different, in each
case denote a hydrogen atom,

a C, ,-alkyl group which may be substituted from position 2
onwards by a hydroxy, C,,-alkoxy or di-(C, ,-alkyl)-amino
group or by a 4- to 7-membered alkyleneimino group, whilst
in the abovementioned 6- to 7-membered alkyleneimino groups
in each case a methylene group in the 4 position may be re-
placed by an oxygen atom or by an N-(C, ,-alkyl)-imino

group,



a piperazino group which is substituted in the 4 position by an

R60- CO- C1_2-al kyl group and additionally at a cyclic carbon atom by an

R60- CO or R60-CO Cl _Z-al kyl group wherein R6 is as herei nbefore defined, a
nmor phol i no yossmhi ch is substituted by an R60- CO or R60- GOT/EPZs/akisy|
group, whilst R6 is as he reinbefore defined, a pyrrolidinyl or piperidinyl
group substituted in the 1 position by an R60-CO Cl1_4-al kyl, bis- (R60-CO
-Cl_4-alkyl, (ROPOORB) -nethyl or (R OPOR9) -nethyl group wherein R6
to RO are as herei nbefore defined, a 2-oxo-norpholino group which may be
substituted by 1 or 2 nethyl groups, a 2-oxo-norpholinyl group which is
substituted ia the dydlesilikyan gayup,nethyl, ethyl or R60-CO- O _Z-al kyl
group, whilst R6 Is WO 00/ 55141 PCT/ EPO0/ 02228 - 31 as hereinbefore
defined and the abovenenti oned 2-oxo=norpholinyl groups in each case are
linked to a car®Gosradtkenydf orh€:gralbynyl @reurRl WHilst2thekyhatuoapedher ei n

RLL denot s angs oup -t ity i hiiaRed 1y ¢ Zxpyontaldhydr of uran- 4yl
group, or A and B together denote a hydrogen atom a methoxy, ethoxy or

2- met hoxy- et hoxy group, a O _z-al koxy group which is substituted by an
R60- CO group, awdj.|-styd¥alkyds Cheralkpkf arryldefaryddc, g- &8kt cyelmabkoxy or

C3_6-cycl oal ky} - 3: XY, #gwx C denotes an -O Cl_4-al kyl ene or
-C)C}t-c}i(C}gﬁé%%é'%fﬁﬁgﬁ %&g st the oxygen atom of the abovenenti oned
groups in each case is linked to the bicyclic heteroaromatic ring, D
denotes an R60-£0zalkdk gl ene D niHyo e Wdehelh Bal Ner al kf &Fen 11D 81 YoaadMi ch is

st rai ght - chai ned_ and, cont ai_n Qr_2 carbon_at ogs, addi tionally be

substituted by %ﬁﬁﬁ%ﬂﬁQ§§%ma %B%Pﬁﬁﬁﬁﬁzﬁngg?Bu%,éQkﬁﬁ 1RSTSHR RBYare as

her ei nbefore defined, a pyrrolidino or piperidino~group which is

substituted by gngRe8te® ar cBﬁiOaﬁ?lQI - abkloglopp, VhereinroRy be as
idino or

her ei nbef ore def’ fi neq, rrol pi peridino group whicCh 1s
substituted by wwiqﬁégpeg#§¥yR§59Ef¥Cl_,-aIkyI groups wherein R6 is as
her ei nbef ore deffined, a piperazino group which is substituted in the 4

position by theyafouanBtasandeaddifyAngllyneat a cyclic carbon atom by an
R60- CO or R60-CO ¢ “z-al'kyl group wheréin R6 and R o are as herei nbef ore
defi ned,

a 4- to 7-membered alkyleneimino group which is substituted by
an R,0-CO, R,0-CO-C,,~alkyl or bis-(R,0-CO)-C, ,-alkyl group
wherein R, is as hereinbefore defined,

a 4- to 7-membered alkyleneimino group which is substituted by
two R,0-CO or R,0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R,, and additionally at a cyclic
carbon atom by an R0-CO, R,0-CO-C,.,-alkyl or bis- (R,0-CO)-
C,4-alkyl group wherein R, is as hereinbefore defined and

R,, denotes a hydrogen atom, a methyl or ethyl group,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R,, and is additionally substituted
at cyclic carbon atoms by two R,0-CO or R,0-CO-C, ,-alkyl groups
wherein R, and R,, are as hereinbefore defined,



WO 00/5S141 PCT/ EPO0O/ 02228 - 32 a piperazino group which is substituted in
the 4 position by an R60-CO Cl _4-al kyl, bis- (R60-CO -C1_,-alkyl,

(R, O PO ORa rrethyl or (R OPORQ) rrethyl group wherein R6 to RO are as
her ei nbef or &U¥55k4lned, a pi perazi no group which is substi PCTER0V/228ne 4
position by an R60-CO Cl1_Z-al kyl group and additionally at a cyclic carbon
atom by an R60-CO or R60-CO O _z-al ky 2greup wherein R6 is as hereinbefore
defined, a norpholino group which is substituted by an R60- CO or

R60- COC1 z-al kyl group, whilst R6 is as hereinbefore defined, a

pyr r ol sdidRIRFTARING iQH MATOPAEEE2S LR FEHRMHITH HE eaghsFapenisy an

R60- COClsﬁbs?dllﬁdteleﬁr tH36Q- EOk 1t§on4bﬁ|d<ry|RsoéabQ‘_Pgai 1, Myl or

(RI O PO she fore defined, a
2- 0X0- rergifSFgﬁ}) é? o-gapﬁ{vﬁ 8{rféyp%lars‘)lé"t)Jbgt'r‘t Rdb ggngﬂt)hyl groups, a
2- oxo- nor@hokilkyll group wherteinsRstosRj taneedsi hlerhenbeposetd@fumd,a met hyl ,

ethyl or R60-CO-C _2-al kyl group, whil st R6 I s as hereinbefore defined and
t he abovenenti oned 2- oxo-norpholin g S are in each case linked to a
W

carbon atbRFEHATE NG GFp FEMOR1iReY whighods FHBFELRUEAD Henotes a
2- 0X0- tettﬂ'aih}édrph:fstirta@rﬁ-byl atnr R;D-ccoa-algt-ahhylir@zf wian- R,@+ Cgy omp,-alkyT and D

t oget her 0 X
oroup. o TR SRy ards apihy fefhohed e By ot oreBERETAIEA W 1
R6 is as Qi@ré?rnlféﬂoo%@ d%@l%o‘}soa‘:@ncﬁf» @idYdagrkeRPsorherein R, 1s"a5

C3_6- cycliatdioe@ore delfdxgdgroup WO 00/ 55141 PCT/ EPOO/ 02228 - 33 wth
the proviso that at | east one of the groups B or D or A together with B or
C together with D contains an optionally substituted 2-oxo-norpholinyl

group, a ¥ ROXphRGiPREProhomRMOrPErbino giawp which is substituted in
each case by an R 0-CO, R, 0-CO-C,,-alkyl, or bis- (R,0-CO)-

C,.,~alkyl group wherein R, is as hereinbefore defined,

a morpholino or homomorpholino group which is sgubstituted by
two Rs0-CO or R,0-CO-C,,-alkyl groups wherein R, is as
hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by the group R,,, whilst the above-
mentioned 5- to 7-membered rings in each case are additionally
substituted at a carbon atom by an R0-CO, R 0-CO-C, ,-alkyl or
bis- (R,0-CO) -C,_,-alkyl group wherein R, and R,, are as herein-
before defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the above-
mentioned 5- to 7-membered rings are in each case additionally
substituted at. carbon atoms by two R,0-CO or R, 0-CO-C, ,-alkyl
groups wherein R, and R,, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by an R0-CO-C, ,-alkyl, bis- (R,0-CO) -
C,.,~alkyl, (R,0-PO-OR,)-C,,-alkyl or (R,0-PO-R,}-C, ,-alkyl group
wherein R, to R, are as hereinbefore defined,



that at | east one of the groups AL B, Cor Dor Atogether with Bor C
together with D contains an R60-CO group and additionally one of the groups
A B, Cor Dor Atogether with B or Ctogether with D contains a primary,
secondary oQ%BFHh,y anmino function, whilst the nitrogen SFE%PWOZEW s

am no function is not linked to a carbon atomof an aromatic group, the
tautoners, stereoisoners and salts ther2df- Mst particularly preferred
conmpounds of general forrmula | are those wherein Ra denotes a hydrogen
atom Rb denotes_a _phenyl, benzyl or 1-phenylethyl group wherein the phenyl
nucl eus i & EM5§PHG%BﬂlinPh&%‘FF-%§§Q- IRF thexagydupazerinyl mrodmhiswr- R and
Rﬁi whi chseiyubedi figntheal msfﬁhifclfrerm,nyanl agmm@m]glt-alaythdfogg@.t, hf| u;)ri ne,
chl orine rouine a a y Q A Xy, ethynyl or
cyano gr ogg‘cgncgml{lﬁdetﬁg&% ggﬁs}afové%%{%{ oér%% ﬁ@%’t&'%eﬁag?ﬁe a%ﬁ tRse denote a
hydr ogen Ztwoapbsrddnviegs ;arg t¥o@arhataage addbcdonsbliy lsubsgdituted at

PCT/ EPOO/ 022B8n e8RSt B &tk -6 Wudt rabkibese Rb-v8=EH- G0 rsudd 9ro~i p,
whi | st the ox gen at.om of the,agoxemanél gned groups 1h each case’is |inked
to the bi ¥HEFPERNBe i@ RerednPRAGTeBA8EIRESs an R60- CO- al kyl ene- NRS group
wherein the al kyl ene noiety, which is straight-chained and contains 1 or 2
carbon at . V. g{jgll,' i I i . 3 r 0-,COnet hyl
group, vvhlglngt laen t%%ﬂg@%ﬁ(ﬁ%&ﬁﬂﬁgﬁ)h}ﬁ&;ﬁ% ngg?téﬁp%ﬁt}g lmh@?)cﬁ may be
subst it ut Ed2 1AL 1AL FEXRWRS gr oup, a CZ_4-al kyl group which i s substituted
fromposition 2 onwards by a hydroxy group, a C3_6-cycl oal kyl or

C3—6'CyC|Qaﬁkgkg?$g¥$h8ﬁfﬁ§hEH?%up which is substituted.in the 4 posi-

tion by a hydrogen atom, by a C,,-alkyl or R,0-CO-C, ,-alkyl

o

group, whilst R; is as hereinbefore defined and the above-
mentioned 2-oxo-morpholinyl groups in each case are linked to a
carbon atom of the group A,

an R, ;NR, group wherein R, is as hereinbefore defined and

R,, denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydro-
furan-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydro-

pyran-4-yl or 2-oxo-tetrahydropyran-5-yl group optionally

substituted by one or two methyl groups,

or A and B together denote a hydrogen atom,
a C,_,-alkoxy group,

a C, ,~alkoxy group which is substituted from position 2 by a
hydroxy, C,,-alkoxy, amino, C, ,-alkylamino, di-(C, ,-alkyl)-
amino, pyrrolidino, piperidino, morpholino, piperazino or
4-(C,,-alkyl)~piperazino group,

a C, ,~alkoxy group which is substituted by a pyrrolidinyl or
piperidinyl group substituted in the 1 position by the group
R,,, whilst R,, is as hereinbefore defined,



R6 denotes a hydrogen atom a Cl_6-al kyl, cyclopentyl, cyclopentyl nethyl,

cycl ohexyl, cycl ohexyl nethyl, phenyl, benzyl, 5-indanyl or RgCO O ReCR~)

group, whilst Re denotes a hydrogen atomor a Cl _4-al kyl group, Rt denotes

a hydrogen HOM8HY Rg denotes a Cl_,-al kyl, cyclopentyl, EGEEB]2S

Cl_4- al koxy, cycl opentyl oxy or cycl ohexyl oxy group, a pyrrolidino or

pi peridino group which is substituted b3 an R60-CO or R60-CO- O _z-al kyl

group wherein R6 is as herei nbefore defined, WO 00/5S141 PCTI EPOO/ 02228 -

35 a pyrrolidi or piperidino, group which is_substituted by two R60-CO or

RO0- 0O U1 2aCatAMKG HEUmSFILR R8 PUPSEIRTe RICAS BOEP Ry, a

pi per azi nehglstupRtisclas hegabhsbefotrediefindd, 4 position by the group R o

and additionally at a cyclic carbon atom by an R60-CO or R60-CO O _z-al kyl

group wherein R6 i s as herei nbefore defined and R a denotes a hydrogen

atom a nit by~ QAN Bp Co-a~ BY PR B o CgroBpRIRY FEIP substituted in

the 4 position by an R60-CO Cl _4-al kyl, bis- (R60-CO -Cl _4-alkyl,

(RI O PO ORe), .- yl ora (R O - met hyl in R6 is as

her ei nbefcgr%e ger%%egcf,l i é;‘eﬁdag&ﬁgv\%?éh éra?/“bgﬁli%ggﬁ\[ﬁ?ggﬁ%%f different, in

each case-@efoi@l&kheReo§en-ayerpaiykansd -yt cygkemyl , benzyl,

5- i ndany! aOkyRa €, RrGReheb0UPO- 81} | dllkyRered cR9- @@L cl her ei nbef or e

defi ned, ?nf RO ﬂfqﬁgi§ a nethél or gt éé roQgﬁra pi erazing group whi ch

i s substi tUtEET -1 Y 58S BFBRP hyWah Oé%i} I PRIM §FoliBCand i s

addi t i onakbyvendystiongd @raura iny ehicb casbohs al Drkdiy tan tR@0LICyol ic

R60- CO- Cly2¢ @ ki ort 0P ein R6 is as hereinbefore defined, a norpholino

group which I's substituted by an R60-CO or R60-COCl z-al kyl group, whil st

R6 is as hereinbefore defined, a pyrrolidinyl or piperidinyl group

substituted +O-¢Chealkydene groby whi&H0iCEWEstitaltledl frbmspobéR6DeC(

-ad _,-alk = or R 4Bt hyl  grgu erein R6

to R9 ar egg“s’a%%r g}ﬁ b%esﬁroﬁitg%égp, whiRa & &S%xyg& lords2 Eh@’h
abovementioned-0-C, .-alkylene groups in each case is linked to

the bicyclic heterocaromatic ring, or

an oxygen atom, which is linked to a carbon atom of the group
D,

D denotes an R0-CO-alkylene-NR,, (R,0-PO-OR,)-alkylene-NR, or
(R,0-PO-R,) ~alkylene-NR, group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 4 carbon
atoms, may additionally be substituted by one or two C, ,-alkyl
groups or by an R 0-CO or R,0-CO-C, ,-alkyl group, whilst R, to
R, are as hereinbefore defined,

a 4- to 7-membered alkyleneimino group which is substituted by
an R,0-CO, R-CO-C,,-alkyl or bis-(R,0-CO)-C, ,~alkyl group
wherein R, is as hereinbefore defined,

a 4- to 7-membered alkyleneimino group which is substituted by
two R0-CO or R,0-CO-C,,-alkyl groups wherein R, is as
hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R,, and additionally at a cyclic



WO 00/55141 - 36 PCT/ EPO0O/ 02228 a 2-oxo-norpholino group which may be
substituted by'1l or 2 nethyl groups, a 2-oxo-norpholinyl group which is
substituted in the 4 position by a methyl, ethyl or R60-CO O _2-al kyl
group, whi WO OEEStHs as herei nbefore defined and t he abovenBGT/EBIEI228
2- oxo- nor phol i nyl groups in each case are linked to a carbon atom of the
group A a RLIN(C _2-al kyl) group where&i -R11 denotes a
2- oxo-tetrahydrof uran-3-yl or 2-oxo-tetrahydrofuran-4-yl group, and C and D
t oget her denote a hydrogen ato a_net hoxy, ethaxy, 2-nethoxy-ethoxy,
08 Cycl SRRV &7 B JoP oGP kOO ok 1 b 35 P kP LG T | 5 & hose
conpoundsCerlgiyl BarotgpnehesednhRdraage®, ataoey aRbhdeadhbsfarphéefinedenzyl
or 1-phenyl ethyl group wherein the phenyl nucleus is substituted in each
case by the groups Rl to R3, whilst R and R2, which may be identical or
di f f er entd RERIFIRINA B NG HEF2ZLPA0TFREL WKt iife a¥idmted dnom a
HEB hyl) ttlhé|4l(§d§1iﬁﬁg:&ﬂ aby!‘f&ttﬁogﬁbupt hy,,nahdor.scal@@ptmmplyamhﬁ%tig@&@hes a
niyt : gggg %% gq'&cll:‘;.c{,\%naor&%sns:a%o%asc tk.'ayc %8 ﬂf‘d‘- eo% Qz/g-r&g-?&_ ﬁtaqqulxgrgﬂgtses a
wherein R, and R,, are as hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
each case in the 4 position by an R,0-CO-C, ,~alkyl, bis-
(R0-CO) -C,.,-alkyl, (R,0-PO-OR,)-C, -alkyl or (R, 0-PO-R,)-
C,..~alkyl group wherein R, to R, are as hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
the 4 position by an R0-CO-C, ,-alkyl or bis-(R,0-CO)-C,_ ,-alkyl
group and is additionally substituted at cyclic carbon atoms by
one or two R, 0-CO or R,0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a morpholino or homomorpholino group which is substituted in
each case by an R 0-CO, R,0-CO-C, ,-alkyl, or bis-(R,0-CO) -
C,.,-alkyl group wherein R, is as hereinbefore defined,

a morpholino or homomorpholino group which is substituted by
two R,0-CO or R,0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydrocazepinyl group sub-
stituted in the 1 position by the group R,,, whilst the above-
mentioned 5- to 7-membered rings in each case are additionally
substituted at a carbon atom by an R,0-CO, R,0-CO-C,_,-alkyl or
bis- (R,0-CO) -C, ,-alkyl group wherein R, and R,, are as
hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by the group R,,, whilst the above-
mentioned 5- to 7-membered rings are in each case additionally



_ 37 PCT/EPO0/ 02228 A and B together denote a hydrogen atom a nethoxy,
~t hoxy, 2-nethoxy-ethoxy, C, 6-cycl oal koxy or C3_6-cycloal kyl -C _, -al koxy
group, C denotes an -OC, _4-alkylene or -O-CH2-CH (OH) -CH2 group, whil st
t he oxygen ¥WOMSEH1t he abovementioned groups in each case PETEPIKRSt 0 t he
bi cyclic heteroaromatic ring, and D denotes an R60- CO al kyl ene- NRS gr oup
wherein the al kyl ene noiety, which is-s2&a ght-chained and contains 1 or 2
carbon atons, nay additionally be substituted by an R60- CO or R60- COret hyl
group, whilst RS5 denotes a hydrogen atom a_Cl_z-al kyl group which may be
subst i t ut BEPBY1BRtEB R EERFRATD, 2EPTMEz LY- EWRy R OUFTWR QG C1saBdkyi ut ed
from posi greape Wiedety BOMNAJRQUAreaa £, héreibafrey ldeGined,

C3_6-cycl oal kyl met hyl group and R6 denotes a hydrogen atom a C _6-al kyl,
cycl opentyl, cyclo en}t%l met hyl , cycl ohexyl, cyclohexyl methyl, phenyl,

benzyl , 52i pganglidinRyCRiRIGRMYlgpsupexahydseazepigeiogaoup hydr ogen at om

g a Ci = lsﬁi)gt’it@t'i@&lfin Rrhéiqnqio%stlaohy%yzaﬁlnnsai-@@-@p_g-&qdlf,nfni%s a
, - a C open Cc e -a Xy, C oXy or
oyal ohexy BRAE ST - Kiig o RATRE-org-nla K B B2 P BOLK, 2

C,..~alkyl group wherein R, to R, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by an R,0-CO-C, ,~alkyl or bis-
{R,0-CO) -C, ,~alkyl group, whilst the abovementioned 5- to
7-membered rings are in each case additionally substituted at
carbon atoms by one or two R,0-CO or R, 0-CC-C, ,~alkyl groups
wherein R, is as hereinbefore defined,

a 2-oxo-morpholino group which may be substituted by 1 to 4
C,.,~alkyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a hydrogen atom, by a C,,-alkyl or R,0-CO-C, ,-alkyl
group, whilst R, is as hereinbefore defined and the above-
mentioned 2-oxo-morpholinyl groups are in each case linked to a

carbon atom of the group C,

an R,,NR, group wherein R; and R,; are as hereinbefore defined,

or
C and D together denote a hydrogen atom,

a C, ,~alkoxy group,

a C, ,-alkoxy group which is substituted from position 2 by a
hydroxy, C,.,-alkoxy, amino, C, ,-alkylamino, di-(C, ,-alkyl) -

amino, pyrrolidino, piperidino, morpholino, piperazino or
4-(c,.,~alkyl) -piperazino group,



a pyrrolidino or piperidino group which is substituted by an R60-CO or

R60- CO-d _z-al kyl group wherein R6 is as herei nbefore def fined, a

pyrrolidino or piperidino group which is substituted by two R60-CO or

R60- CO- C _ZWQ0Bs144r oups wherein R6 is as herei nbefore def iRCIEPO®02228

pi perazino group which is substituted in the 4 position by the group R o

and additionally at a cyclic carbon ato2¥by an R60-CO or R60-CO-Cd _z-al kyl

group wherein R6 is as hereinbefore defined and R o denotes a hydrogen

atom a nethyl or ethyl group, a piperazino group which is substituted in

the 4 posit Fon-dikexy RFAWDRRich disk pubskisut edeloy G)pyrgol idimyl or

(R, O PO Qﬁiﬁ)snaehpylg%uﬁ%&mﬁ%&)edmlﬁhb ar puBi v eby ﬂ@elgfr C
eren in

her ei nbef re d n a e 1dentical or dif

each case ?‘éll &&&r&&eﬁ%%ﬁ?lv@?‘é‘ﬁwew, phenyl , benzyl ,

5-i ndanyl or RgCOO(RBCR—) group, whilst Re to Rg are as herei nbef ore
defined, gng R9 ﬁe&@ éh Hwh % sLBylL i GLLER)b a&a@@baébngrgﬁgup whi ch

is ubstltut the 0Si [ Ky grotp
addi t i onalPy §Eb§t ﬂ%ta@d%ﬁr “gﬁgf’%ﬁ %Fg%?ldatom by an R60- CO or
R60- CO-C _Z-al kyl group wherein R6 is as here| nbef ore defined, a norpholino

group whi h cl s. %H%_s n group, whi | st
R6 is as erel n ochéei rg;elyd‘:a gg or p| p ?dl n group

substituted in the 1 p05|t|on by an R60 COCl 4-al kyl, bis- (R60-CO)
-Cl_4-al kylith t4® ﬁ9b55§élthat3%.t REHstPeRe03228he Rgﬁbd?& @B)r -oRithy or

(R, O PO : rou el a her ei nbefore .defined, a
2-oxo-mrg§éFFﬁE %oﬁ% %h ]E:h rra %h%s%ubgfﬁgat éangélﬁso‘?’n ?ﬂﬂl roups, a
2- 0X0- nor phbsthyutgdoapomrmrnlpls{m@t groupd Bn (RifeBP-PBs] tdon(RmP-&Omet hyl ,
ethyl or RO0-4£3ugd, %@l kyl group, whilst R6 is as hereinbefore defined and
t he abovenent1oned 2- oxo- nmor phol i nyl groups are in each case linked to a

carbon atom of the group C, or
that at least one of the groups B or D contains an optionally

substituted 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-
4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or
2-oxo-tetrahydropyran-5-yl group, or

that at least one of the groups A, B, C or D or A together with
B or C together with D contains an R,0-CO group and additional-
ly one of the groups A, B, C or D or A together with B or C to-
gether with D contains a primary, secondary or tertiary amino
function, whilst the nitrogen atom of this amino function is
not linked to a carbon atom of an aromatic group,

whilst by the aryl moieties mentioned in the definition of the
abovementioned groups is meant a phenyl group which in each
case may be monosubstituted by R,,, mono- or disubstituted by
R,, or monosubstituted by R,, and additionally mono- or disub-
stituted by R,,, whilst the substituents may be identical or
different and

R,, denotes a cyano, C, ,-alkoxycarbonyl, aminocarbonyl,
C,.,-alkylaminocarbonyl, di-(C, ,-alkyl)-aminocarbonyl,
C,.,-alkylsulphenyl, C, ,-alkylsulphinyl, C, ,-alkylsulphonyl,



a R1IN (Cl_z-al kyl) group wherein Rl1 denotes a 2-oxo-tetrahydrofuran-3-yl
or 2-oxo-tetrahydrofuran-4-yl group, the tautoners, stereoisoners and salts
t hereof. The nost Preferred bi cyclic heterocyclic conmpounds of genera
formula I, NOWKASI4! are those wherein Ra denotes a hydr oge®CAERAY02ES
denotes a phenyl group wherein the phenyl nucleus is substituted in each
case by the groups Rl to R3, whilst Rt &hd- Rz, which may be identical or
different, each denote a hydrogen, fluorine, chlorine or brom ne atom and

R3 denot es drogen. atom _R~ and, Rd _i ach case dengte a ogen atom
X denotes alMAFPEYentsEEn | Htirotus AHeY BRE RS B i ane oo LRY Lranes ( oy
-CHs group, guhiibsanéhe oxygen at om of the abovenenti oned groups in each
case is linked to the bicyclic heteroaromatic ring, WO 00155141 - 40 B
denot es an R60-COHCH2-NR? roup wherein PCT/EPOO/0222§%5§,denotes a

hydr ogen at Brm GFARERE! Ry ELBPBIAR WP TR bETOUbEE| T KPP &F 020
group, or ac2-alileykyltmgriuprameshylubedC] j-ahkpoy gronp2opnwar ds by a

hydr oxy group, and R6 denotes a hydrogen atom a nethyl or ethyl group, a

pyrrolidino or piperidino group which is substituted by an R60-CO group,
whi | st R6 i §WasIHeYR? nhef o E ERIY mxe beusidpEpazfhaceftlo fRrika Rtoms,

substit ut edtbget her 4d@8std i DT by adRyREfe COnditiy iinddidxy( B201 8 bukh- 3- al Kyl
group, whilst R6 is as hereind&fore defined,
dien-1,4-ylene group,

the tautomers, sterecisomers and salts thereof.

Particularly preferred compounds of general formula I are those
wherein

R, denotes a hydrogen atom,
R, denotes a phenyl, benzyl or l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to

R,, whilst

R, and R,, which may be identical or different, each denote
a hydrogen, fluorine, chlorine or bromine atom,

a methyl, trifluoromethyl, methoxy, ethynyl or cyano group
and

R, denotes a hydrogen atom,
R, and R, in each case denote a hydrogen atom,
X denotes a nitrogen atom,
A denotes an -0-C, ,-alkylene or -0-CH,-CH(OH)-CH, group, whilst

the oxygen atom of the abovementioned groups in each case is
linked to the bicyclic hetercaromatic ring,



a pyrrolidinyl or piperidinyl group substituted in the 1 position by an
R60- CO- CHa group, whilst R6 is as herei nbefore defined, a 2-oxo- nDrphoIino
group which nmay be substituted by one or two nethyl groups, or

RLIN(C _Z- aVR\WOSSIdt oup wherein R11 denotes a 2- oxo- tetrahy&ﬁ@ﬂ@@%ﬂiz'@ yl or
2- oxo-t etrahydrof uran-4-yl group, and C and D together denote a nethoxy,

C, 6-cycl oal koxy or C,_6-cycl oal kyl met hdky group, particul ar those
conpounds wherein Ra denotes a hydrogen aton) Rb denotes a phenyl group

wherein t hen u h_case b roups R to
R hi | oB b 4 5,020, 81 kB e R aols RASkE AT e G e
i dent i cal moietly f fwhriesh  iathradaidt-ehaihedr ag@ncoritaliors rie ot (;ualrbenor

brom ne a&@&t\@n%} Mi%ﬂl@@@%ﬁs@&@ﬁte@“bﬁ% ot Boeaghy GAge.denot e
denoteg a nitrogen atom A and B tdgether dehote a

a hydrog
C, _6- cyclT@ﬁhXi&B?ﬁuRZBW? oal kyl met hoxy group, C denotes an - O CHZCHZ
group, whilst the oxygen atom of the abovenentioned group is |inked to the

bi cyclic heteso Cc.r e s an R60- CO CHz- NR5 group wherein RS
denotes a Cz%£ aF&gﬁ%rouhp %%?tﬂgég fromposition 2 onwards by a hydroxy

group, and R6 denotes a nethyl or ethyl group,
a C, ,-alkyl group which may be substituted by an R0-CO

group,

a C,,~alkyl group which is substituted from position 2
onwards by a hydroxy group,

a C, 4-cycloalkyl or C, -cycloalkylmethyl group and
R, denotes a hydrogen atom,
a C, 4~alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl,
cyclohexylmethyl, phenyl, benzyl, 5-indanyl or R,CO-O-
(R,CR,) group, whilst

R, denotes a hydrogen atom or a C, ,~alkyl group,

R, denotes a hydrogen atom and

R, denotes a C, ,-alkyl, cyclopentyl, cyclohexyl,
C,..~alkoxy, cyclopentyloxy or cyclohexyloxy group,

a pyrrolidino or piperidino group which is substituted by an
R,0-CO or ksO-CO—CH-alkyl group wherein R, is as hereinbefore
defined,

a pyrrolidino or piperidino group which is substituted by two
R,0-CO or R,0-CO-C, ,-alkyl groups wherein R, is as hereinbefore
defined,



a 2-oxo-norpholino group which nmay be substituted by one or two nethyl
groups, or a RLIN(C _2-al kyl) group wherein R11 denotes a

2- oxo-tetrahydrof uran-3-yl or 2-oxo-tetrahydrofuran-4-yl group, the

taut omers, WOMEPALoners and salts thereof. The foll owi ng PEFEPWERES| y
preferred conmpounds of general fornmul a3|0 are nentioned by way of exanpl e:

(1)
4-(3-chl oro-4-fl uorophenyl am no) - 6- { 3-[ 4- (et hoxycar bonyl et hyl ) - 1- pi per azi

) el e N e oL

rret hyI E)lil?)eﬁi’éfililm &e yqtr} tfhaszyaqay%lz%wa@or{ Ptom b

(S -4- [(3RJQT—@@|@|1€R¥¢)@OHG}0,] alkly3- GRoup! Wigeyywiat INYs as hereinbefore
pyrrolidi % % o(gyl oxy] - 7- met hoxy-qui nazoline) ( 4 ) 4 - [ ( 3
-brormph ’}l 6 - (3-4{4-1] ( ethoxycarbonyl ) methyl ]

pi per azi n- 1 yl}-2- hydroxy propyl oxy) - 7- met hoxy- qui nazol ine, (5) (S) -4- |

(3-brormophenyt) &mdds -H+h [ at8hNOXVREERPNYdY N hyl ,
t hyl ] - pyrrol |y%‘| ne- 2- yI}rret ﬁxgxr)&/))%en ﬁet hoxy- qwl%gi;ol I ne gndg(rogp) 4 - [ (3

- bronmophenyl ) amno] - 6 - ( 2 - { 4 - ( 1, 2 bi s (methoxycarbonyl )
et hyl ] - pi pepsrzerading jetdupx whichnis hsulysq:.niumi)lnime:Mnd pbeisabh sby hat eof .

forl 8&”‘33’%@‘&0‘)&9%@@ N e s TR LA

-PO-R,) -methyl group where:Ln ¢ 18 as hereinbefore defined,

R, and R,, which may be identical or differént, in each
case denote a hydrogen atom, a methyl, ethyl, phenyl,
benzyl, 5-indanyl or R,CO-O- (R,CR;) group, whilst

R, to R, are as hereinbefore defined,

and R, denotes a methyl or ethyl group,

a piperazino group which is substituted in the 4 position by an
R,0-CO-C,_,-alkyl group and additionally at a cyclic carbon atom
by an R,0-CO or R,0-CO-C, ,-alkyl group wherein R, is as herein-
before defined,

a morpholino group which is substituted by an R,0-CO or R,0-CO-
C,..-alkyl group, whilst R, is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R0-CO-C, ,-alkyl, bis-(R,0-CO)-C, ,-alkyl,

(R,0-PO-0R,) -methyl or (R,0-PO-R,)-methyl group wherein R, to R,
are as hereinbefore defined,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a methyl, ethyl or R, -CO-~C,,-alkyl group, whilst R, is



NR-U- HXI1 , (Il) N~C- DRawherein R to Rd, C, Dand X are as

her ei nbef ore defined and U denotes an oxygen atom or an R4N group, whil st
Ra is as hereinbefore defined, with a conpound of general formula Z1 - A -
B, (111) WOOUSUAE5141 - 43 wherein B is as hereinbef or e PEBEPH228

PCT/ EPOO/ 02228 A" denotes one of the ogtionally substituted al kyl ene,
cycl oal kyl ene, al kyl ene-cycl oal kyl en€, 3éycl oal kyl ene- al kyl ene or

al kyl ene- cycl oal kyl ene-al kyl ene noi eti es nenti oned above fox the group A,

whi ch ar i r t Vi a . X n.atom.or, via an
R “groug® SRFETERLeaE SEEThORY R  Le MRl G BRI R TR
sul phony[moxy ggcsms sickags gaefl 8¢ nbiried tshisneaxbem agom of the

met hanesyrlugnyl, 0%y or p-tol uenesul phonyl oxy group. The reaction is
optionally carried out in a solvent or mxture of solvents such as

met hyl ene chl ori de, dinethylformam de, dinethyl sul phoxi de, sul phol ane,
benzene, a &, #ltk,.-~ebkyilbdbgncepeyvhereimiRidrdgnotas abenpsneteetraapgdsof ur an

or di oxang,Genyephept! ¥ -bRol et PLRSERCE:n A LA k), 0bgani ¢ base such as
triethylamne, pyridine or 2-dinethylam nopyridine, In the presence of

N-et hyl -di i sopropylam ne (Hinig' s base), whilst these organic bases may
si mul t an@pasidy Bsebyethersdenoté sa loydidydiatamesanaethbxa) eétlsgandE base

such as spqj g , ssi um car bonate or sodi um hydroxi de sol ution
conveniezﬁﬂ%&gkggéggggggu?ggagétmeen -20 and 200C, preferably at

tenperatures between 0 and 150C. b) reacting a conpound of general formula
Ra \ /Rb NR;-AlkoRyXgroup which is substituted by an R,0-CO group,

whilst R, is as hereinbefore defined,
a C, ¢-cycloalkoxy or C, -cycloalkyl-C, ,-alkoxy group,

C denotes an -0-C, ,~alkylene or -0-CH,-CH(OH)-CH, group, whilst
the oxygen atom of the abovementioned groups in each case is
linked to the bicyclic heterocaromatic ring,

D denotes an R,0-CO-alkylene-NR, group wherein the alkylene
moiety, which is straight-chained and contains 1 or 2 carbon
atoms, may additionally be substituted by an R,0-CO or R,0-CO-
methyl group, whilst R, and R, are as hereinbefore defined,

a pyrrolidino or piperidino group which is substituted by an
Rs0-CO or R 0-CO-C, ,~alkyl group wherein R, is as hereinbefore
defined,

a pyrrolidino or piperidino group which is substituted by two
R0-CO or R,0-CO-C, ,-alkyl groups wherein R, is as hereinbefore
defined,

a piperazino group which is substituted in the 4 position by
the group R,, and additionally at a cyclic carbon atom by an
R,0-CO or R0-CO-C, ,-~alkyl group wherein R, and R,, are as
hereinbefore defined,



(Iv) NW- HRa wherein R

and W den
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al kyl ene-

tionally substituted al kyl ene, cycl oal kyl ene,
cycl oal kyl ene, cycl oal kyl ene= @%y1 ene or

to Rd, A, B and X are as hereinbefore defined

otes an oxygen atom or an R4N group, whilst R 1is as hereinbefore
with a conpound of general formula WO 00/55141 - 44 ZzZZ - C
, (V) PCT/ EPOOEELS wherein D is as hereinbefore defined, PCY/EB®WA3228s one

al kyl ene- cycl oal kyl ene- al kyl ene noi eti es nenti oned above for the group C

sul phonyl
met hanesu
optional |

met hyl ene

benzene,

such as s

or in the

order to
her ei nbef

group:

oxygen agtqgm or via an

whi ch i pked tp the het ti La,
NRA_ gr oup® BNESTISHRAGTERS: WA g §PBHPL SHERS 4% o Hallo i Lo B &

B0 Qr-ayp -slikhl asbas € RO CAR - 01 B lkyine (Rt@FRO-OR,) -methyl or

(RREIBI-RXY - REc Ryt UHERPSHARIBY RO &,0HPe JBNIEAGH e

g tarried out 1M a solvent or m xture of solvents suc
ghieetde, di methyl f or mami de, di et hyl sul phoxi de, sul phol ane,

tol uene, chl orobenzene, tetrahydrofuran, benzene/tetrahydrofuran

or di oxan jently | rese ri i an r i.c.base such as

o G ong, BSUELAN el WIS S3epRERLL B LErL Bk 4 B804 BESE, 48

N- et hyl - dRiGER-Shytakkyib grpumiand asgddion
simul t anegyshy RE-¢© 8% R MUUS,,-ALkYD FROuPHAEIGS ®f 28 AHHGUN L base

8d#un1g€rppna e, potassium carbonate or sodi um hydroxi de sol ution
Presente Bt*%n alkali or alkaline earth netal al koxide such as

sodi um et hoxi de or potassiumtert. butoxide conveniently at tenperatures

et LhaBh I el 3 LELaiute by Syars & ol 4o ) I
R SR o ML O YL

am nopyridine, 1n'the prées

Pyri

WD 00/55141 - 45 reacting a conpound of general fornula

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R,0-CO-C, ,-alkyl, bis-(R,0-CO)-C, ,-alkyl, (R,0-PO-
OR,) -methyl or (R,0-PO-R,)-methyl group wherein R, to R, are as

hereinbefore defined,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a methyl, ethyl or R,0-CO-C, ,-alkyl group, whilst R, is
as hereinbefore defined and the abovementioned 2-oxo-morpholi-
nyl groups are in each case linked to a carbon atom of the

group C,

a R,,N(C, ,-alkyl) group wherein R,; denotes a 2-oxo-tetrahydro-
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, or

C and D together denote a hydrogen atom, a methoxy, ethoxy or
2-methoxy-ethoxy group,

a C,,-alkoxy group which is substituted by an R,0-CO group,
whilst R, is as hereinbefore defined,

a C, ~cycloalkoxy or C, -cycloalkyl-C, ,-alkoxy group

Ly sat t desec o e rbdra sdommay

D



Ra\ /Rb NR- A . Z3 X~ (vl ) N C - D Ra wherein PCT/EPO0/ 02228 Ra to Rd,
C. D and X are as hereinbefore defined and A" has the neanings given for A
her ei nbefore with the exception of the oxygen atomand the -NR4 group and
Z3 denot es WOIOWA8#hg group such as a hal ogen atom or a sul PADEPIERS28gr oup
such as a chlorine or brom ne atom a nethanesul phonyl oxy or

p-t ol uenesul phonyl oxy group or togetheB3wrth a hydrogen atom of an adj acent
hydr ocar bon group denotes an oxygen atom w th a conpound of general
formula H- B. (VIlI) wherein Bis as hereinbefore defined. The reaction is
optionally carried out in a solvent or mxture of solvents such as

acet oni t niilt®, thehprolvispethyt eae Ddday iche ofi mhkehgkbopsapi d2,D or A

di et hyl d ukp n QQQ%g | gr o

tetrahyd%’léiggggﬁrélIr %%ﬁ?e%e??e?rgﬂ§ dro usgﬁj%?lg'%ggﬁgg 2h Qgﬁgﬁﬁéi}¥lthe
presence S@bsélﬂ:éﬁ?ida?yoﬁpgﬁﬁmh%hw]stﬂﬁ?% & |(85W%Tﬁpﬂaé opy (RMA-R9-or

2-di met hg angremy) iskne, in the presence of N-ethyl-diisopropylam ne
(Htnig s base) whi | st these organic bases may sinul taneously serve as
solvents, or in the presence of an inorganic base such as sodi um carbonate,
potassiumm@arb@néeasorosedbﬁnthgdgnxu&eAsoEutEbnroD on Aheogeelseanceitdf an

al kal i org ghka 'cageeﬂas_»hwmaﬂa & &Eﬁ#‘hhoﬁéo sg%&gna%;dﬂ%&i%zlghal

potassiumtert. oxi de, conveniently at tefperatures betwee d 20dC,
pref er ablly 2Ret 8fpERgt GFePBcfnddn © Und P30& tOIRERBY/ BE1R 1B PR3/ EP00/ 02228
- 46 d) tgethder wiehpDepaneains capminchigf, gerendhriooputexrtisberamind is

as herel slAtendelhdedeAD Al GXGPRIIAN B b8 BiASN:ahOM ARG S he -

group: reac
not llnked to a carbon atom of an aromatic group,

the tautomers, stereoisomers and salts thereof.

Most particularly preferred compounds of general formula I are

those wherein

R, denotes a hydrogen atom,

R, denotes a phenyl, benzyl or l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to

R,, whilst

R, and R,, which may be identical or different, each denote
a hydrogen, fluorine, chlorine or bromine atom,

.a methyl, trifluoromethyl, methoxy, ethynyl or cyano group
and

R, denotes a hydrogen atom,
R, and R, in each case denote a hydrogen atom,

X denotes a nitrogen atom,



NR-A- BX~-( (MIl) NOCn Z4 Ra wherein C' has the neanings given for C
herei nbefore with the exception of the oxygen atomand the -NR group and
Z4 denotes a |l eaving group such as a hal ogen atom or a sul phonyl oxy group
such as a cMOWSAW¥lor bromine atom a net hanesul phonyl oxy ®CT/EP00/02228

p-t ol uenesul phonyl oxy group or together with a hydrogen atom of an adj acent
hydr ocar bon group denotes an oxygen at@#f -with a conpound of general ’
formula H- D ( (IX) wherein Dis as herei nbefore defined. The reaction is

optional | arried out in,a s nt or ture_of solyents such

acr:)etonitr enek et %lhyﬁgkgfﬁﬂ?o‘??d'e Cg'] IH@’? oqlﬁaﬁirﬂlép' whilst

di et hyl sw@t‘mxygim asuﬂnphrﬂ ahe, abenemaat.mmédlmugshllw ebehzease is

t et rahydri){ e PgENE LRl é@%@iﬁé?ﬁm&élé‘ e optionally in the
c

presence 0 ertl ary ordani c base such as triethyl am ne, pyridine or
2-di net hyI am nopyridine, in the presence of Nethyl-diisopropylam ne
(Hinig sphaemtesvd 3t otbesslwmmmagesuﬂ&mesrdmﬁ ttdee Ukl Yef8r Ve as

sol vent s int ese h,a di,um car bonat e,
pot assi urﬂ‘%la?%nar}é or %%aq gr oé?g{l&?% d&%ﬁ’ E’C‘SPngOF)?ﬁB%B - 47
sol uti on atoms, Ay m@éﬁ@@adflmheaﬁkhﬁl'@#t%i Kl iame ReQrEh gmetRaP-8Pkoxi de
such as sk efiuig deyan geot assi um tert. but oxi de, conveniently at

t enper at ures betvveen .20 and 200C, preferably at tenperatures between o and
150C. e) In order to prepare a conpound of general fornmula |I wherein B
denotes an R&Q- Cenatky| anbydiRSyer mj:;pnv»her ein the al kylene noiety, which is
strai ght-chai ned and contains 1 to car bon at ons, may addi t| onal ly be
substituted by one or two O 2- é%/ %,r(r)b ng g 533

R60- CO- O _z- &t Kst2~@rbdp, IROPPpeRIGH Y% Peh GHEFFpERES ‘ii g?%LRFOSGBStI t ut ed
in the 4 posiddaqmp,by an R60-CO O _4-al kyl ox bis- (R60-CO -d _, -alkyl
group or a pyrrolidinyl, piperidinyl or hexahydroazepi nyl group substituted
in the 1 position by an R60-CO C=_,-al kyl or bis- gRGO CO , -d _4-al kyl
group, whil st |Ch-4e&ihyéa§€°m WRHCIRG. S rRoRs IKUEANBEPB I ROFEF 19T Red react i ng

a conpound oforgeneiAalbyf e iydaoka §rébp, N R~ A - B' X~/
a C,4-cycloalkyl or C, -cycloalkylmethyl group and
R, denotes a hydrogen atom,
a C, ¢~alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl,
cyclohexylmethyl, phenyl, benzyl, S-indanyl or R, CO-O-
(R,CR,) group, whilst
R, denotes a hydrogen atom or a C, ,-alkyl group,

R, denotes a hydrogen atom and

R, denotes a C,,-alkyl, cyclopentyl, cyclohexyl,
C,.,~alkoxy, cyclopentyloxy or cyclohexyloxy group,

a pyrrolidino or piperidino group which is substituted by an
R,0-CO or R,0-CO-C, ,-alkyl group wherein R, is as hereinbefore
defined,



(x) C- D Ra wherein Rato Rd, A/, C, D and X are as hereinbefore deffined
and B' denotes an RSNH group wherein RS is as hereinbefore defined, a

pi perazi no or honopi perazi no group unsubstituted in the 4 position, a
pyrrolidi nyWoowssaer i di nyl or hexahydroazepi nyl group unsubBCT/ERROSE2BN t he 1
position, wth a conmpound of general formula R60-CO al kyl ene-ZS , (Xl) WO
00/ 55141 PCT/ EP00/ 02228 - 48 whereinr BBe-al kyl ene noiety, which is

strai ght-chained and contains 1 to 6 carbon atons, nmay additionally be
substituted b ne,.or two C, 2-al kyl groups or,. by an R6g- CO qr

RE0- 0O G2 BYHAGILOPSUGT RAPPELORES| TR MR, 4o SUbSFAFBERBEPSr B¥eef | ned,
and Z5 deqotes an RXiGr@eabhikygl ogpowes wlesred rh &, o2 matlgradint® fore
substitutﬁfi ghonyl oxy group, e.g. a chlorine or bromne atom a

met hyl sul phonyl dxy, propyl sul phonyl oxy, phenyl sul phonyl oxy or
benzyl sul phonyl oxy group. The reaction is optionally carried out in a

sol vent of glipdrazAne ggoupenhichULE gsbaeriwidd rin ehemet BykeBeoshbyri de,

di et hyl f.qr mam qle di rgetdh%ld%ul Q_hox%?e)a uéphol ne, t%frepnze%% tgl uene,

chl or oberfF$h P Ran o rTPAT -Ch8hzEn3T t 3t FRAY S SFATPER 6F°8: 8YaRB

conveni e®PyCPNorhB:PprisEhceadkyh group arhengigamcidaze angineiore
triethyl aqdiedd aiget hyl -diisopropylamne (Hinig' s base), whilst these
organi c bases nay simultaneously serve as solvents, or in the presence of
an inorgani c base such as sodi um carbonate, potassium carbonate or sodi um
hydr oxi de soIRy} idemat@sy @enhgdirbgeat atempea atetlesl et wedyl- 2@oapd 200C,
preferably at tenperatures between 0 and 150C. f) In order to prepare a
conpound of general fornula | wherein D denotes an R60-CO al kyl ene- NRS
group wher RPN IRk PFEHR WBiLehyis WhrRFF Hutad dingfechaPRE4LAAE BYnRi ns 1
to 6 carlmo-abeus, - dkylsddiis -omad  gobec,s+Hadkiyllyt ¢H,dAPOHOR, PFmé Ry Cloz - al Ky

gr oups or _a8A_Rao- - ral kyl. _groqu . 4 i or

honopi per%@%ngagggug%gu Sltl u%lg(?w?ﬁf%ﬁlg g plgslagi gﬁrgiggﬁgég%-%ﬂidll’- al kyl
or bis- (R60-CO -C, _,-alkyl group or a pyrrolidinyl, piperidinyl or
hexahydr oazem nyhd 8 QUWHI RS iabUbedidént i &€l lopQuiffed@nky aR each

R60- CO- C, _4- al%l or bis- gRgg COll)l -Cm, -aal I%Il roup, ihi I E‘t i? each case
RS and R6 ar€& REPEFRbET Y3 ALFT RP™ b ira” Y79 PPERE Ing a
conpound of denaydl, BodndhayRacr RAR-0- (R.CR,) group, whilst

R, to R, are as hereinbefore defined,
and R, denotes a methyl or ethyl group,

a piperazino group which is substituted in the 4 position by an
RO-CO-C, ,-alkyl group and is additionally substituted at a
cyclic carbon atom by an R0-CO or R,0-CO-C, ,-alkyl group
wherein R, is as hereinbefore defined,

a morpholino group which is substituted by an R, 0O-CO or R, 0-CO-
C,.,-alkyl group, whilst R, is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R,0-CO-C,,-alkyl, bis-(R,0-CO)-C,_,-alkyl,

(R,0-PO-OR,) -methyl or (R,0-PO-R,)-methyl group wherein R, to R,
are as hereinbefore defined,



A- BX~-(, (xzz) NC _ D. Ra wherein PCT/EP00102228 Ra to Ra, Ato C and
X are as hereinbefore defined and D denotes an RSNH group wherein R5 is as
herelnbefor%% Eflned a pi perazino or honopi perazi no group unsubstituted in -
the 4 positiBh ”ﬁpﬂyrrolldlnyl pi peridi nyl or hexahydr oaz ®STHEPOV/R2p
unsubstituted in the 1 position, with a conpound of general fornula

R60- CO- al kyl ene-2Z5 , (XlI) wherein the alekyl ene noiety, which is

strai ght-chained and contains 1 to 6 carbon atons, nmay additionally be
substituted by one or two O _Z- alkz groups or by an R60- CO or

R60- CO- C1 2-f3aimFpdiad 1 nph PESHP REN 1 gh Rensaikiss isytadr byibedor2 defi ned,
and ZS densdsa ajrckpef)angeabl e group such as a hal ogen atomor a
substituted sul phonyl oxy group, e.g. a chlorine or bronmne atom a

met hyl sul phonyl oxy, propyl sul phonyl oxy, phenyl sul phonyl oxy or

benzyl sulgpompomprphedinythereencvhbeh i ks opthisgigcgdcanrthd duposi- a

sol vent afidH eraeuféfth@ql veah 1sa£hR@SC@cet onaiwyl e_ygdm@t hWhg.'i%tCﬁl ofd de,
dlnethylfor 3|netg¥ iﬁﬁ@ %Efﬁo ane, ene, tol uehe,
chlorobeﬁft TP Er GFQﬁ 13EY AEPERaf - BFO amoRRIMRL 1-

conveni entyly gnmmplse ipr esehceasé are ekinkad/ tor gan:acbbasetemcbf asshe
triethqufg f N-ethyl-diisopropylamne (Htnig s base), whilst these
organi ¢ bases may sinultaneously serve as solvents, or in the presence of
an inorgani c base such as WO 00/ 55141 - 50 PCT/ EPO0/ 02228 sodi um

car bonat g RN &5Si-adkea) bgpate whesait R)) Maioresda 20bubi-Deteanyenbent |y at

tenperaILgé§%A3 t&%ﬁgr-%ooﬁedtéQP &géﬁﬁgéﬂ) th F8P§fn%%Hres bet ween 0 and

150C. g) 1Tn or repare oun a | wherein at
| east one of the groups R6 to Re denotes a hydrogen atom Converting a

conpound @fargereidlgetBeuidanote a hydrogen atom, a methoxy, ethoxy,
2-methoxy-ethoxy, C,;-cycloalkoxy or C, . -cycloalkyl-C, ,-alkoxy
group,
particularly those compounds wherein
R, denotes a hydrogen atom,
R, denotes a phenyl, benzyl or l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to

R,, whilst

R, and R,, which may be identical or different, each denote

a hydrogen, fluorine, chlorine or bromine atom,

a methyl, trifluoromethyl, methoxy, ethynyl or cyano group
and

R, denotes a hydrogen atom,
R, and Ry in each case denote a hydrogen atom,

X denotes a nitrogen atom,



Ra\ /RONR-A- BX~, (XITI) N\ C- D' Ra wherein Rato Rd, A, C and X
are as herei nbefore defined, B'" and D' have the neanings given for B and D
her ei nbefor&, with the proviso that at |east one of the groups B" or D
contains an"RAY5HA (R~0-PO-ORB) or (Rl O PO R9) group wher ECH/ERI/G2828,¢

her ei nbefore defined and at | east one of the groups R6 to RB does not
represent a hydrogen atom by hydrol ysi¥’ treating with acids, thernolysis
or hydrogenol ysis, into a conpound of general fornmula | wherein at | east

one of t r R6 .t.0 R nat es gen_ataom_ The hydr Sisis
conveni e??l%“cggg)?ﬁoe%eto}h o %etg‘r%g?" gnhﬁﬁgxgélgs%%%%’ ot “%?}hggi}%; ??I X&s

hydr ochl o2 tnee thdx*t] - &ilgMWr i%G-acvelophedih ot CacFiiclaabkyt-@ci-dlkoxy
trichlor yc acid, trifluoroacetic acid or mxtures thereof or in the
presence of a base such as |ithium hydroxi de, sodium hydroxi de or potassium
hydroxide in a suitable solvent such as water, water/nethanol,

wat er / et handdnotved el i<yl Qpahkylenet tendd- CHEOHNOH) - Tt efrouet, r ahysef ur an

or water/gj P re ‘& 0G o epper at ures
bet ween a%?%%}rrpéer atﬁfgttgﬁd%a Eggﬁ%:ﬁﬁll%lég? %&‘3"% Srn e%(# ht %%sr%eggti on

m xt ure. lingedorszhe bicycgpgoheseygaromatiq frimg.o@nd' jn a conpound of
formula X for exanple contains the tert. butyl oxycarbonyl group, the

tert. buty ro 0,he ved i i n agi.d . such as
trifluoro C%I?%Dea%?%f ér-(r:ngéag%ﬁ,ne'-@;l %‘[éﬁgéu%%gnji&g t}cﬁ ,Clké’d'leﬁ’ﬁuri c acid,
hydr ochl ondietati whighosigh@tiraigbtdcopiped yprd spiddiasadi @xopt cemhbhy in an
i nert sol yedls Sukdy aridiRlinagn¢ BBl 8hbgeit ehe @) MR HeBGehE. r joRkBeNe,

di et hyl et her,, tetrahydrof.yran or di oxane preferably at tenperatures between
-10 and 1%%?3’]&%"9‘%{' t"&?{i@%atur es between 0 and 60C, or thermally,
optionally in an inert solvent such as nethyl ene chloride, chloroform
benzene, tol q@naengggga?yg)r,@;ég%{] Honfli 0xane and preferably in the presence
of a catalyti ¢ amount of ah acld such ‘as p-tol uenesul phonic acid, sul phuric
aci d, phosphoric acid or polyphosphoric acid preferably at the boiling
tenperature of @q,heald@ylegtousewhieh gnaytbd enpatdtured bet arer,o0HCcand 120C.
Under the re d,gp condi ti ons nentioned above, any

N-tert.butyl oXxycar'bonyl amino or N-tert.butyl oxycarbonylim no groups present
may be converted into the corresponding amno or imno groups. If B" or D
in a conpound df, falkyliagXohprwiekepie sdirtditns ehEéroanpygs OxyeRrbanyla
group, the bg{l@g "8; ugay al so be cl eaved hydrogenolytically in the
presence of a y(fr genatrdén catal yst such as pall adi unm charcoal in a

sui tabl e sol vent such as nethanol, ethanol, ethanol/water, gl acial
acetic~acid, £tdyl-cgeebalRyl dboxans FcldalryhyetnyIegse ieferably at
tenperatures between 0 and 50C, e.g. anbient tenperature) and at a hydrogen
pressure of 1 to 5 bar. During the hydrogenol ysis ot her groups may

si mul t aneous|R: Benebagenteydregen ataM.tro group may be converted into an
am no group, a benzyl oxy~group into a hydroxy group and a N benzyl am no,

N- benzyl i m nag be oxycal bonyl.am n rN- carhonyl i mno group
into a corresapoé:di'ﬁgﬁglrlﬁ néy%irori) %Ytr?gﬂgr E%?PFP Qggéélﬁg?%g fgc?%lée’%i\)’enti on a
conmpound of gardcdiextydmethal, Pheoyt aibrri¥dhi driadanyilneoraRgERfoxy or

hydr oxyphosphgt ¥k,) JMu0! ¥didse- 52 PCT/ EPOO/ 02228

R, denotes a hydrogen atom or a C, ,-alkyl group,
R, denotes a hydrogen atom and

R, denotes a C,,-alkyl, cyclopentyl, cyclohexyl,
C,..-alkoxy, cyclopentyloxy or cyclohexyloxy group,



group, this may be converted by esterification into a correspondi ng ester
of general formula | or If a conpound of general formula | is obtained
wherein B or_ D denotes an optionally substituted N-(2-hydroxyethyl)-glycine '
or N-(2- hydMX0BM ) - gl yci nester group, this may be conve®CIEPS 3// 2228
cyclisation in a correspondi ng 2-oxo-norpholino conpound. The subsequent
esterification is optionally carried ouWl8in a solvent or mxture of

sol vents such as nethyl ene chl ori de, dinethylfornanide benzene, tol uene,
chl or obenzene, trah dr of ur an enzene/tet drofur an dj oxane or
parti cul afl Waaeih?bﬁ o%l%li?‘#’éﬁ&?r IQESBBnH a+%o‘H‘bt?s ’3:;5% €GhEY $7 n t he
presence BfO-elD aot R,OHCO- Glsz-tﬁildndclg;lronpcwaerdlmrml Ast he pereimoef ;fe a
dehydrati gge gat, e.g. in the presence of isobutyl chlorofornmate,

t hi onyl chlori trimethyl chl orosil ane, sul phuric acid, nethanesul phonic
acid, p- toluenesulphonlc aci d, phosphorus trichloride, phosphorus

pent OXi dea pydrollidynd ohexxylmarikidio mrdep which is substituted by two

N, N - di cygl Y ogdiiai def u

1 hydroxyﬁbééﬁt?é#ﬁ%§| EO e St PRYE LR ¥, %6 e hereimnetore

4- di met hyAgfinpedpyri di ne, N, N carbonyldllnldazole or

tri phenyl - phosphi ne/ carbon tetrachl ori de, conveniently at tenperatures

bet ween 0_and_150C, preferabl t te e bet n 0 and,80C. . The
subsequenf 8%?3?3?{)?‘5@5?%‘?? &8 5 gﬂf & V%/e e GCR B¥npound
whi ch contlaengraupaklboaaydoaddwtdumalﬁbfogpher yycgmucpamqrh atamyespondi ng
al kyl hal RQS?-COT*& RGseaUENt- lelaEEbﬁﬁUJvﬁéréi/&|R Sabi 88 herOPiHOnRd ¥
carried oy so ‘Vvent or  m xturé of sol vents such as acetonitril e,

met hyl ened Eﬁl"’a?‘i(i‘d%n tetrahydrofuran, dioxane or toluene in the presence an
acid such as hydrochlorlc acid or p- toluenesulphonic acid at tenperatures
bet ween -10 ap t KR i d s r ef, any reactive
groups present’ sucﬂggﬁé E“yﬁg‘% car %%)ﬁgy,g oné(;)l'ée @d%)ﬂ(y@osphono, WO
00/ 55141 PCT/ EPO0O/ 02228 - 53 am no, al kyl am no or imno groups nmay be
prot ect edadpipenazivo reemip avhilagh d@n\sahstbmﬂ:eqbrm edtd g pgisditpenvbi canar e
cl eaved a fier r i Xa a prolect f a
ydroxy eSOy patar} B Hio- PR - B EGn B (R RSOy - dEeHpL B
tert. butyI(RvQ‘r‘-:IQ‘yﬂs) mm; szam%tw%yapoﬁyrleﬁms @%@ﬁnhespa @?fh@e‘ér oups
for a carboxy group may be a trinmethylsilyl, methyl, ethyl, tert.butyl,
benzyl or tetga r Qpyr g.gr f‘.ﬂ.ﬁ h ono group
may be an al klgl’l t%l(réloﬁb ‘ﬂg%é agp%e EEEBF%A? 0? & Ifé}{;—'yl i %ﬁ@g

group, the pherse %H%ﬂ/lhi@%’gﬁn aﬁﬂmpr%t%’%fiﬂg @t&.}’&s P Pnéfﬁ am no

al kyl am no orbémzyin, F-difdammy be R COOR/(R,CROEeiGHoupt, I whilletoacet yl |

et hoxycar bonyl, tert. butoxycarbonyf benzyl oxycar bonyl, benzyl,

met hoxybenzyl or 2, 4-di met hoxybenzyl group and addi ti onal | Y, for the am no
group, a pht halBd tgr BuRrenss &eéieéé@?g@r@r is optionally
subsequent |y cl eaved for exanpl e by hydroly5|s in an aqueous sol vent, e.g.
in water, isopr n ter) acetl CI tetrahydrofuran/vvater or
di oxane/ wat erep (lg)ﬁ‘%’tﬁ \[I)v? se)ﬁce % y:L;noz%ram su%ﬁbag trifluoroacetic acid,
hydrochloric acid or sulphuric acid or in the presence of an alkali netal

base SUChaaﬁlﬁéﬂéﬂﬂ g dmieh pet aaﬁs@m\hwu% ctele_om pRBatiedl by, ag. 0.
in the pr e of g r| rrethyl dlan%dd ? rat 1tbel-:[V€ nQ Q and 120C,
pr ef er abl &mpef eLE DR i 110 %8 etf W Beizy ™

met hoxy beqyyliq—)rcmwamqwc éwbenyRs%QﬂJ [911 &Q’r @awﬂéda, arldmflezanppe

hydr ogeno&ugfgﬁlllﬁ/ 1§ fs MeibilydEpgendinklle presence of a catal yst such
as pal |l adi um charcoal in a suitable solvent such as methanol, ethanol,

ethyl acetate or glacial acetic acid, optionally with the addition of an
aci d suchaasohyhislioid grrcupaeihd cat iseavplestaimtesd Bet eee R0~ @® dorl RLC- Chut WO

00/55141 ggjga_egg/ Q&%%%,'wﬁﬂlst R, is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R,0-CO-C, ,-alkyl, bis-(R,0-CO)-C, ,~alkyl,



preferably at tenperatures between 20 and 60C, and at a hydrogen pressure
of 1 to 7 bar but preferably 3 to 5 bar. A 2,4-di met hoxybenzyl group,
however, E{eferably cleaved in trifluoroacetic acid in the presence of
ani sol . A t ¥ or tert.butyl oxycarbonyl group is prePETEBIOO22I8caved
by treating with an acid such as trifluoroacetic acid or hydrochloric acid
or by treating with iodotrinethylsilan@&%optionally using a solvent such as
nmet hyl ene chl ori de, di oxane, nethanol or diethylether. A trifluoroacetyl
group is preferably cleaved by treating with an acid such as hydrochloric
acid, optfi a?@;ﬁ)l?ﬁ -RE YL e 98N RGP O R br Rty ks (FHPURs WREEERR BeiteP s

t enper at ares aBeheeeinb@fend d2fihed, by treating w th sodi um hydroxi de
solution optionally in the presence of a solvent such as tetrahydrofuran at
tenperatures between 0 and 50C. A phthalyl group is preferably cleaved in
the presénleoyP-npuPhel HBO ograuprVivesly way we ptisuhed oy atnome, 2
ethylanla@tgyln pabpkam ne in a solvent such as nethanol, ethanol,

i sopr opanol , Fuene/mater or di oxane at tenperatures bet ween 20 and 50C. A
single aIkyI group may be cl eaved from an O O--di al kyl phosphono group with
sodi um i edizdexofwprphahphyl grovp siiaintiss selpssdtutedone, the 4 posi-

met hyl et golo%egefns ma‘aﬁwm éEhyP 3 ilorebby! { 1@ deod tevm%etﬂr%] oc

bet ween an C, referably ‘at tenpératures hefween s

Both al k{¥ §PEEHED ﬁéﬂ]‘-’ﬁe gﬁé%%oafﬁ/ otrhear?lévemeant&PR91i PIEPHBEPRR Gk wi t h
iodotri nmytlybsrbhpaearbr pnoéschetdeye sidrdeel o ahkatbbhi aedhydsitwane/ sodi um

i odi de, 9? gx%np , in a solvent such as nethyl ene chloride, chloroformor
acet oni t o &rat t enper at ures between 0C and the boiling tenperature of the
reaction m xture, but preferably at tenperatures between 20 and 60C. WO

08/ 55l 4é a Ry b(dDC;TéEEQQ{j 0238 |‘vﬂri]1{@€lé&ﬁf Ry} r&n&@@ound%ﬁg getearydfer mul a |
obt ai ned Jma sql.v t i 0 r di astereoners, as
nentioneguﬁ§re§nygf§%e5 ?%8 EE# gﬂiééggygan’gﬁgﬁt§g§é8h1xtures may be
resolved into their cis and traps isonmers, and conpounds with at |east one
opti cal | hackhueomdiBPNs8LPEd 1BYmdIs SARRILA1eE khkeebheir enantioners. Thus,
for exanple, the cis/trans m xtures may be resol ved by chronat ography into
the cis and traps isoners thereof) the conpounds of general fornula I
obt ai ned Tliei slesbcpurfeasredceheyebioreietirrosygdiat edmbyunds hoflsgkmenal per se
(cf. Aligagai1N 1L naRdvéli ehr& chosd Mhek@ACS i n Stereochem stry”, Vol. 6,
W ey Interscience, [971) into their optical antipodes and conpounds of
general formula | with at |least 2 asymetric carbon atons nay be resol ved
into their, densteseankydrager latdmsi s of their physical -chem cal
di fferences using nmethods known per se, e.g. by chromatography and/or
fractional crystalllsatlon and, if these co oquﬁ are obtained in racemc
form th&y AeRPEEHBREMY gﬁ“é’uFeé’BFﬁﬁanl ke PReEh IMGIGHS dasUREhtT oned
above. Thatedathi eachacase lpy efler ajrtoupse@ar b eRl, , bwhdédstirm separati on on
chiral phases or by recrystallisation froman optically active solvent or
by reacting with an optically active_ substance which forns salts or
derivatives Buchhfee WhighiB¥ ke idanfdcadi oF Giéfpaerhi cerMpithREe
particul arl yaaaydsoged, t hfruetine/atdd cddmiev atri besmone ahtcahodsd t her eof , and
separating the diastereoneric mxture of salts or derivatives thus
obt ai ned on the basis of their differences in solubility, whilst the
free antlpodgs dRIPIRS ﬁem§5§@ﬂeﬂréﬁPﬁhe pure di astereoneric salts or
derivatives by the action of SU|tabIe agents. Optically active acids in
conmon usge ar f.orns arj.g acid or
di benzoyl a?’?‘grl‘cg'gcfaa(:h cag t%? ?tf ar alﬁfdcxIO (?ltnd at%a ‘l'ilc acid, mandelic
aci d, canphorsul phonic aC|d glutanlc acid, aspartic acid or quinic acid.
An optlc@ Hgngggbvg ﬁhggggénmammpe for exanple (t) or (-)-nenthol and an
optically WO 00/ 55141 active acyl group in am des,
(-)-nment hyl oxycar bonyl . PCT/ EPO0/ 02228 - 56 for exanple, may be a (+)-or
A denotes an -0-C,,-alkylene or -O-CH,-CH(OH)-CH, group, whilst

the oxygen atom of the abovementioned groups in each case is
linked to the bicyclic hetercaromatic ring,



Furthernore, the conmpounds of fornula | may be converted into the salts
thereof, particularly for pharmaceutical use into the physiologically
acceptable salts with inorganic or organic acids. Acids which may be used
for this puMb¥Ss4ic| ude for exanpl e hydrochloric acid, hy&CEEPOMI2E28cid,
sul phuric acid, phosphoric acid, fumaric acid, succinic acid, lactic acid,
citric acid, tartaric acid or nalefic @&® & Mreover, if the new conpounds
of formula | thus obtained contain a carboxy) hydroxyphosphoryl, sul pho or
5-tetrazolyl group, they may subsequently, if desired, be converted into
the salts thereof with inorganic or organic bases, particularly for

phar maceus i detottese drmtRYOt be- iny-dRg | auepuga Iwheradaept abl e sal ts t her eof .

Sui t abl e bases for this purpose include for exanple sodi um hydroxi de,

pot assi um hydroxi de, arginine, cyclohexylam ne, ethanol am ne,

di et hanol am fe SRHOE P ed HAYGFRGRh ALOTh O SnPSLAYS BFOoWRihish mavmileae 11 to
XII'l used as §ipddititd® adl R,V lgroup,f ebemthe literature in sone cases
or may be obtai ned by nmethods known fromthe literature (cf. Exanples | to
XVl ) . As already nentioned hereinbefore, the conmpounds of general fornmula
| accordi ng ta Qheailkyéngioup asubsthidiut gshyfgionl pgeébity 2Acemyiwds doysa ts
have val uabl q.lm,ﬁprgqlogg,i,cghdpr operties, particularly an inhibiting effect
on signal transduction nediated by the Epidernmal G owth Factor receptor
(EGF-R), whilst this may be achieved for exanple by inhibiting |igand

bondi ng, recent dendtaerashydwsgenr atpompsianeekhphseri ¢sierf .gtdug,s al so
possible to block the transm ssion of signals to conponents | ocated further
down. The bi ol ogi cal properties of the new conpounds were investigated as

> ¢ 0npo i
fol l ows: 2 RNFXRyHNY or pipepEdppodyY 2 il isnsbPEibRt8f Prean
EGF- R nedrat-ed gire0pl, whalstrimsienasahebeinmisaivysd rarifdced,g. With cells
whi ch express human EG--R and whose survival and proliferation depend on
stimul ation by EG- or TG--alpha. A cell line of murine origin dependent on
i nt er| eukd reiPgUazize WO wgécgeh%tﬁﬂéla?%ﬁwﬁﬂﬁ finegheo4erppbion Upictamnal
human EGRB-08s cip esk el (RIbecoy o, fFairylogreip| hassl &eIR S iknayn as
F/ L- HERc can tr&erfef or eale%e sti mul ated eit her by nmurine IL-3 or by EGF (cf.
von Ri| deieTetiRgton® 485BRBo 3. 2, 2749-2756 (1988) and Pierce, J. H et
al. in Science 235, 628-631 (Z988)). ' The starting material used for the
F/ L- HERc g£elysrdvasiittia oel pibkheabl¥d Rirodgeubseducieaniafl enbi chodas been
descri bed b¥ xter %’LC%@ £t al i inwgil Eeqh Ii/lgd‘.El 11‘.;)2réL0 6-f’Lc(>)47 (1980).
Al ternat i V& Ii/ h e Fe , t Her 95?0&& hYFact or-‘depen‘aen? cerrs r‘%%/ al so be
used (cf.dgfymeskanple Pierce, J. H et al. in Science 23.3, 628-631 (1988),
Shibuya, H et al. in Cell 2Q, 57-67 (1992) and Al exander, W S. et al. in
EMBO J. ~Q_, 3683369 1991)). For. expressi.ng the h n.EGF-R cDNA (cf.
Ulrich, %.z'eqxoa'ln'forip%ml(\ldf’ﬁrégro%Qvfhﬁ‘g-"ﬁ‘s b(elﬁélg’f)tlgggt?ﬂb ¥aRte rat r%’(ﬁ ruses
wer e usednetthylegyauped by von Riiden, T. et al., EMBO J. 2, 2749-2756
(1988). except that the retroviral vector LXSN (cf. Mller, A D. et al. in
Bi oTechni ques 980-9 | 989) ), was, used for the expression of the EG--R
cDNA and & ey il%ee‘égﬂgg %E‘P‘.‘P VR RS j",u LS{.ené’ctee?l a ?ﬁ°§?‘F/FFB?PY‘$%‘?‘. :
11201124 §41988)3)-wlasrugedxastetralmattafyinan -delyll. gThept eshdwas perforned as
follows: F/L-HERc cells were cultivated in RPM /1640 nedi um ( Bi oWwhi ttaker),
supplenented with 10 % foetal calf serum (ECS, Boehringer Mannheim, 2 nM
gl ut anzné® (AR BhEOSREBLY, d€RARRaR A" 0 65 CHRYCPBR Y AT of hunman EGF
(Pronega)c,.atydlCankdlbét iy drowy,der to investigate the inhibitory
activity of the conpounds according to the invention, 1.5 x 104 cells per
well were cultivated in triplicate in 96-well dishes in the above WO
00/ 55141 Ramg.cudeyr EPogeogoPROWRYF USRI ~C1), the cell proliferation
being stinulated with either EG-F (20 ng/m) or murine IL-3. The IL-3 used
was obtaifed §f cul rnatants of the cell line X63/0 m L-3 (cf.
Kar asuyarfi]ar, gﬁfgggéaéj.ﬁ?cﬁ];ﬁ%%%f% ‘mmunol . 1.8., 97-104 (1988)). The
conmpounds according to the invention were dissolved in 100%

di net hyl syl phaxtde 4 ERQylanfagdetetreihhehe Ubliari¥s nutMald Gus sihibksktbons,
the maxi @u@e%g %%@geggggtﬂffmthe groups R, to R;, whilst



being 1% The cultures were incubated for 48 hours at 37C. In order to
determ ne the inhibitory activity of the conpounds according to the
invention the relative cell nunber was neasured in O D. units using the

Cel | Titer WOMSHdeous Non Radi oactive Cell ProliferationPS3&R(0/2Msomega) .
The rel ative cell nunber was cal cul ated as a percentage of the control
(F/LHERc cells w thout inhibitor) and tdie -concentrati on of active substance
which inhibits the proliferation of the cells by 50% (1 C50) was derived
therefrom The followi ng results were obtained: Conpound (Exanple

no.) I nhibition of EG-- dependent proliferation IC50 fnM '1461 (2) 2022302

(1) 393453 (1)R,0834(R),’Ghilch he43dehBeAOIRUNES &iffﬁls%ﬁ{ta' da¥iMdleRok e

according to t ﬁg{lventl t hus inhjbit, the signal, trans uctlon by tyrosine

ki nases, as d& et Rd Of-‘ﬁgeexg PELRF T BER™ @Bt or, and are
WO 001 55141 - 59 PCT/ EPO0/ 02228 therefore useful for treating

pathophy5|olqqlg@hOQQQCQSﬁfgr&ﬁg§qugy hyper function of tyrosinekinases.
These are e.g.” benign or nalignant tumours, particularly tumours of

epithelial and neuroepithelial origin, netastasisation and the abnorma
proliferai andoR, vascddr caz@odeabtal ackydsoqerecsioni ogenesi s). The
conpounds according to the invention are also useful for preventing and
treating diseases of the airways and |ungs which are acconpani ed by

i ncreased dieriﬂqe@ré’d%@a@ﬂ égot‘if mucus caused by stinulation by

t yr osi neki nases, in inflammatory di seases of the airways such as

chronic onc hronlc obstrugtive hrao itis st hma

br onchi e%{ %sgt acfg‘e rhﬁr 9§POREN2 a§1 érccj'c?‘ ?‘ﬁ’ i 8%ofFs-sT PRI Y ey sti ¢
fibrosi s, metihceypt iganoy®si n defi ci ency, or coughs, pul nonary enphysenm,

pul nonary fibrosis and hyperreactive airways.

C denotes an -0-CH,CH, group, whilst the oxygen atom of the
abovementioned group is linked to the bicyclic heterocaromatic
ring,

D denotes an R, 0-CO-CH,-NR, group wherein

R, denotes a C, ,~alkyl group substituted from position 2
onwards by a hydroxy group, and

R, denotes a methyl or ethyl group,

a 2-oxo~-morpholino group which may be substituted by one or two
methyl groups, or

a R,;N(C, ,-alkyl) group wherein R,, denotes a 2-oxo-tetrahydro-
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group,

the tautomers, stereoisomers and salts thereof.

The following particularly preferred compounds of general
formula I are mentioned by way of example:

(1) 4-(3-chloro-4-fluorophenylamino)-6-{3-[4- (methoxycarbonyl-
methyl) -1-piperazinyl] propyloxy}-7-methoxy-quinazoline,



The conpounds are also suitable for treating diseases of the
gastrointestinal tract and bile duct and gall bl adder which are associ ated
with disrupted activity of the tyrosinekinases, such as may be found e.g.
in chroni c M¥&R#At ory changes such as cholecystitis, O oRETEPH3REse,

ul cerative colitis, and ulcers in the %9strointestinal tract or such as may
occur in diseases of the gastrointest 4 “tract which are associated with

i ncreased secretions, such as Men~trier's disease, secreting adenonas and
protein | oss syndrome, and also for treating nasal polyps and polyps of the
gastrointestinal tract of various origins FUCh as e.g. villous or

adenonat o(® pot i hyromaphenyddampardr 6 - bt | 41 Eetherygarbanyhimethyl] -

pol yposi spfisddaz iritestll JeatthaRgl) ¥ ps me BhéRy dpeinfAyim@r, ome, pol yps t hroughout
the entire gastrointestinal tract in Peutz-Jeghers syndrone, in

i nfl ammat ory pseudopol yps, juvenile polyps, Colitis cystica profunda and
Pneumat os{%) c{S)t-ci dies throsopheayé$ amine boarel3 - tZhaetbopygadbonyl gener al

formula | and the physi.Qlogically.,accept.abl e salts thereof may be used to
treat kidﬁ%ﬁrQﬁ¥§;ﬂ§;§?1§§Fg?X§P§¥F99T%8%§%ﬁ¥?9%ﬁ?§ﬁ82§ngach as cystic kid
WD 00/ 55141 - 60 PCT/ EPO0/ 02228 neys) for treating renal cysts which may
be 1 di 0pagfy Gy I L Uidoen98s Ui h8] SN OES[ @HHExTEaeLEny | HREEEH OUIS
sclerosis,, in von-H ppel-Lindau Syndronge, in _nephronophthisis_ and spongy
ki dney ewRFRﬂ?ﬁ%14ﬁ¥§éégé§‘ 9§€HY59r%EéE§¥¥ﬁ’?‘ &% - FRipgEaLinReki nases,
such as e.g. epidernmal hyperproliferation (psoriasis), inflanmmtory

processes,.di sgases; af_ hyperpr.ehi | _
haemat opoise)t i (z'se)ceﬁ I[s(?' gircl%.g‘oggg# gg)s%ﬁf% t%e(?/@ b@&%‘%ﬁgﬁ%%’ég Tes the
conpoundstaedorgimep ltid ilee 2i- gl ¢mnet baxypy7 e iy -gihheol inenand i n
conjunction with other pharnmacol ogically active conpounds, for exanple in

t unour therapy, in nonothera or in conjunction with other anti-tunmour

t her apeut {®© eﬂg‘eh(t%,b%\opélﬁ&bfgblémmobo%dm 4o @i PASHBpEReBNErER@YL) -

i nhi bi t orgx 8] -PipRirepani-deyl } st hesy 5- 7 dtdx-guitazglinenbl astin),
conmpounds which interact with nucleic acids (e. g. cis-platin,

cycl ophospham de, adrianycin), hornone antagonists (e.g. tanoxifen),

i nhi bi t orandftheetsgddlsi €hgreeésses (e. g. 5-FU etc.), cytokines (e. g.
interferons), antibodies, etc. For treating respiratory tract diseases,

t hese conpounds e us hej r i J | .t h ot her
therapeu?ﬁgaéﬁg’qupgr°#h§g5|??%y§§£%§%£]ggm db%?gnggg%ggghm%ésecretoIytic,
br onchol yRyePaued &y &he EpllawyBgorstrRISvity. For treating diseases in the
region of the gastrointestinal tract, these conmpounds may al so be
adm ni ster.ed _on. t.heir. own or_i.n_gonj unct w th substances having an

ef f ect or?)nﬁqﬁciwgoP §85‘P8Ppgn°grgéarﬁrcalnf Ogﬁwta[faory subst ances. These

conbi nati ons may be adm ni stered either simultaneously or sequentially.
These conpounds may be gdm niggstered either on their own or in conjunction
with other active substahses By intravenous, subcutaneous, intranuscul ar,
intrarectal, intraperitoneg o%cintranasal route, by inhalation or
transdernmally or orally, w dsol Hornul ati ons are particularly
suitable for inhalation.X ssiai - 61 PCT/EPQ@k§2228 For

phar maceuti cal use the c&ﬁg saccording to the invention are generally
used for warm bl ooded vert€bratles, FartPcul arly humans, in doses of

0. 01-100 ny/ kg of body weight, rRagreferably 0.1-15 ng/kg. For adm nistration
they are fornmulated with one or nore conventional inert carriers and/or
diluents, e.g. with corn starch, |actose, glucose, mcrocrystalline

cel | ul oseshegvgmesi um st earate, polyvinylpyrrolidone,~ citric acid, tartaric
acid, water ter{ et hanal e er ter/l-sorhitol,

wat er/ po@e?ﬂy ‘Ene(’jgl ?cgp,g %r %%%I gel%lg%%ﬁc/ecloqo%efﬁ\é%a%ﬁf%?’ggh%ﬁfi‘

car boxynél fgnesielsy Bos expgen a2 §9m st Arafe¥ sIseidy adhidtd Riatsoassuit abl e

m xt ur es Heryiedk fiofeCanY eAdd PN t 9 &ImpoRhaPaFagkABSasUEbr@sl Pl ai n or
coated tabl ets, capsul es, powders, suspensions, solutions, sprays or
suppositories. The follow ng Exanples are intended to illustrate the
present invention wthout réstri&tingit: WOI33/)55141 - 62




Preparation of the starting conmpounds: PCT/ EP00/ 02228

4-(3-chl oro-4-fl uorophenyl am no)-6-[ 3-(4-tert. butyl oxycarbonyl 500 ng of
4- (3-chl oro-4-fl uorophenyl am no) - 6- hydr oxy- 7- net hoxyqui nazol i ne, 600 ng of
1-[ 3- (met haNe&3e¥55Kdny| oxy) propyl ] 4-tert. but yl oxycar bonyl - piREIVERSD/N2228
(prepared by reacting

1- (3- hydroxypropyl)-4-tert. butyl oxycarb®hyt - pi perazine with

met hanesul phoni ¢ acid anhydride in the presence of triethylamne) and 520
ng of potassium carbonate are stirred in 20 m of dinethylformam de for 8
hours at 80C. A further 300 ng of the piperazino conpound are added and
stirring wheeenhi nued for another 4 hours at 80C. The reaction m xture is

concent ragegsbgﬁ_eﬂgpgig}gép&%%fi%d esidue is divided between water and
he !

et hyl acetate. organi ¢ phase 1 s concentrated by _evaporation and the
resi due id'pBpRered eYe cf orit RRTEGRRLIN SUBFELERCYRd|aerkane widvelaady

acEt i’ite. ?ﬁzféﬂé,?ﬁﬂkﬁﬂe:@é—&ﬁ&&émynqu[ wyclaalnylm-sé}iaﬁl;&gé Ichhxcaf gﬂ; _
et ace es et Nano = . (& p = Ol |l OWM n
comy)oundsaifr%i%%?af%%%oaln’ax%%%e{%@@%“%xé‘#%%’éi%’% ege fiea S e:0! | O N9
4- ( 3- chl okbe4gtbuprdpHemitrare )Ligked £o- taet heteyoasgreat iz rgrtouwp pidger i di ny
I)-Fr?pyl Q%sK&x;?gﬁtg@a%{-&gimc&ﬂ R, Ryrd@ Usind- 70 (silica gel; ethyl

acetat e/ ng no = .

(S o T e A eavabe. G7PPR. PRSP (3% JIAHHER: BERPY T 2 eulpho-

pyrrol i di ngldxy| gnetposych 7aset kidprduenazrobroeineldtony EoindthahesG1MASS

spectrum %ﬁgﬁzif’q”é% :_1_53171?3%35%]][14}40;1]},156%%?&3@ -4 - [ ( 3 -bronophenyl )

am no] - ert tyloxycar
pyrrolidine-2-yl]methoxy}-7-nmethoxy-qui nazoline Rf value: 0.65 (silica gel)
et hyl acerhéetartthonl i Stl)onald® @ArTriedlout 68n dvbsslveactowimitithre Mz =

528, 530 E{M %RSQAEEOQA%%B neébhyighe $n1bride NGRSy i U Aaifieny!)

. =
?{n eP ? ] but {LBRGREL selphyxide r culghelang, | RerReRg} - e paghanebenqui nazol i
ne

zene, tetrahydrofuran, benzene/tetrahydrofuran or dioxane
conveniently in the presence of a tertiary organic base such
as triethylamine, pyridine or 2-dimethylaminopyridine, in the
presence of N-ethyl-diisopropylamine (Hinig's base), whilst
these organﬁc bases may simultaneously serve as solvents, or
in the presence of an ilnorganic base such as sodium carbonate,
potassium carbonate or sodium hydroxide solution conveniently
at temperatures between -20 and 200°C, preferably at tempera-
tures between 0 and 150°C.

b) reacting a compound of general formula

Ra\ /Rb
Rc
~ A - B
Xk (TIV)
"N
N W - H
Rd

wherein

R, to R,, A, B and X are as hereinbefore defined and

W denotes an oxygen atom or an R\N group, whilst R, is as
hereinbefore defined, with a compound of general formula



Rr value: 0.76 (silica gel, nethylene chloride/nethanol/concentrated
aqueous ammonia = 90:10:0.1) Mss spectrum (ESI-) : nmlz = 555, 557 [MH]

(5)

(S) - 4-[ (3- cHAE5UL £ | uor o- phenyl ) ami no] - 6-{[1- (tert. but yl oRGEEPHHRIS) - pyrro
Iidin-2-y|]nethoxy}-7-cyc|opentylnetho%éguinazoline Mel ting point:
210-211.5C Mass spectrum (ESI-): mz = 9, 571 [MH ~

4- (3-chl oro-4-fl uorophenyl am no) - 6-[ 3- (1- pi per azi nyl)-propyl 600 ng of

4- (3-chl oro-4-fl uorophenyl am no)-6-[3-(4-tert. butyl oxycar bonyl pi perazi no) pr
opyl oxy] - 7- met hoxy- qui nazoline in 5 m nethylene chloride are mxed with
1.5 m of trifluoroacetic aci@and'sti Pred fors3Vhours at anbient
tenperature. The reaction m xture is concentrated by evaporation and

conbi ned w'é]pe%pl NaOH. It is decanted off the sticky residue, the residue
I's taken \L,JYE) I iret hanol , concentrated by evaporation and triturated with

di et hyl eRhis . asigxeigsfane ¢efdisedy of theory), R= value: 0.49 (al um nium
OXi dte; et @yl déﬂ@é_l_ & Zﬁ%@tﬁgﬁe{] %E(io?aﬂy?%'@bé\imdeﬁi il&yi'eth_:l-) cga%al-
spectrum = e.follow ng c unds are,obt ai ne

anal ogouslfwrgg'a?a]rﬁﬁﬁeéqq?cy(c-&fa)lkx eng. 38Yc:€%ygl-e$e-'aﬁkP’ESPSpﬂEnyl amno )
- 6 - [ 3alkylehe-piysEraalikyllene-plipyens yholetnst s mentdonedz abbre fo¥AD

00/ 5514 en{%rﬁﬁf I EPQR{1Q32 28 &Rl s ¥RblCto O 33 He il HioriE- 9% gf;'ouﬁt ?yé

acet at e/ net hanol /"conc. aquequs anmonia = 9:1:0.1) Mss specfrunt (MH) + =
445, 447 3n PRYgersatom -0%[ vaaz anp MRy AR | @Y%mino] - 6 - [ ( pyrrol i

di ne - 2 zyldehomest holghvidg ngtdux ysuph maz @l hatogeht atgm per i :sulgiHo -

nyloxy group such as a chlorine or bromine atom, a methanesul-
phonyloxy or p-toluenesulphonyloxy group.

The reaction is optionally carried out in a solvent or mixture
of solvents such as methylene chloride, dimethylformamide,
dimethylsulphoxide, sulpholane, benzene, toluene, chloroben-
zene, tetrahydrofuran, benzene/tetrahydrofuran or dioxane con-
veniently in the presence of a tertiary organic base such as
triethylamine, pyridine or 2-dimethylaminopyridine, in the
presence of N-ethyl-diisopropylamine (Hiinig's base), whilst
these organic bases may simultaneously serve as solvents, or in
the presence of an inorganic base such as sodium carbonate,
potassium carbonate or sodium hydroxide solution or in the
presence of an alkali or alkaline earth metal alkoxide such as
godium ethoxide or potassium tert.butoxide conveniently at
temperatures between -20 and 200°C, preferably at temperatures
between 0 and 150°C.

c) In order to prepare a éompound of general formula I wherein
A is as hereinbefore defined with the exception of the oxygen
atom and the -NR, group:



Mass spectrum (ESI~) : mz = 429, 43Z [MtH"' (3) (R -4- [ (3-bronophenyl)
am no] -6- [ (pyrrolidine-2-yl)methoxy] 7-methoxy-quinazoline R~ val ue:
0.21 (silica gel, ethyl acetate/nethanol/concentrated aqueous anmoni a

sol uti on =WPa/35141) (4) (S) -4- [ (3-chloro-4-fluoro- phenyfGTERMABES - 6- |
(pyrrolidin 2-yl)nmethoxy]-7-cycl opentyl oxy-qui nazoline Rf value: 0.18
(silica gel, nethylene chl ori de/ met han®P/ toncent r at ed agueous ammoni a =
90:10: 0.1) Mass spectrum (ESI - mz = 455, 457 [MH (5 (S -4- |

)
(3-chl oro-4-fluaro-phenvl) .am - 8- [ rrolidin
2-yl ) net iRy 99903‘058%%%?%/?% E%(riﬁ%u]i r;faogo fe Rz val ue: 0.36 (silica gel,
nmet hyl ene chl ori de/ met hanol / concentrated aqueous ammoni a = 90: 10: 0. 1) Mass
spectrum (ESI+) : mz 5471, g473 [M-H' N-(3-Hronpropyl ) sarcosi ne et hyl
ester and N-(3-chl oropropylY 8.9 m of 1, 3-di bronopropene in 20 m

acetonitrile are added drofwi s&to 2.4 g of sarcosine ethyl ester
hydrochl oride and 6 m of A} A

| - dif"soprepyl amine in 50 m of
acetonitrile. After stir%ing

ni ght at ambient tefperature the mxture
is concentrated by evapokatisg_ahd the residue is divided between ethyl

acetate and water. The orddni cTphasé€ i-sDconcentrated by Wo ooissiai - 65
PCT/ EPO0O/ 02228 evaporation andgrihe residue is purified by chronatography on
silica gel (ethyl acetate/nmethanol = 9:1). Yield: 0.77 g, Rt value: 0.80
(silica gilerednhyl acetate/nmethanol = 9:1) Mass spectrum M = 237, 239 and
(1%% (é;)S&[?goL@J,I @W @galggnnollgggsagr@%ﬁ@iﬁmeawfqgl@uslayxdt o Exanple |zl:

- - Hropopr opyl. ) prol ine nethyl .ester .a . .
(S)-N(3 J‘é‘h#‘&ﬁoﬁg‘épﬁi‘f*%%g? nS1Y¥eR g?r eIJé theerrelnbe.r%%re with the exception

of the oxygen atom and the -NR, group and

Z, denotes a leaving group such as a halogen atom or a sulpho-
nyloxy group such as a chlorine or bromine atom, a methanesul-
phonyloxy or p-toluenesulphonyloxy group or together with a
hydrogen atom of an adjacent hydrocarbon group denotes an

oxygen atom, with a compound of general formula
H-B , (VIT)

wherein
B is as hereinbefore defined.

The reaction is optionally carried out in a solvent or mixture
of solvents such as acetonitrile, ethanol, methylene chloride,
dimethylformamide, dimethylsulphoxide, sulpholane, benzene,
toluene, chlorobenzene, tetrahydrofuran, benzene/tetrahydro-
furan or dioxane, optionally in the presence of a tertiary
organic base such as triethylamine, pyridine or 2-dimethyl-
aminopyridine, in the presence of N-ethyl-diisopropylamine
(Hinig's base), whilst these organic bases may gimultaneously
serve as solvents, or in the presence of an inorganic base such
as sodium carbonate, potassium carbonate or sodium hydroxide
solution or in the presence of an alkali or alkaline earth
metal alkoxide such as sodium ethoxide or potassium tert.but-
oxide, conveniently at temperatures between -20 and 200°C,
preferably at temperatures between 0 and 150°C.



R= val ue: 0.84 (silica gel, ethyl acetate/nethanol = 9:1) Mass spectrum
(El): mz = 249, 251 [M+ and 205, 207 [M"' (2)

(R ~-N-(3-bronopropyl)proline methyl ester and

(R) - N- ( 3- chM&¥8551dby | )proline methyl eater R value: 0.84 PETEPYLN2228|

et hyl acet at e/ net hanol 9:1) Mass spectrum(EI) - mz = 249, 251 [M+ and
205, 207 [M"" L('~-b_ronn~~v am nol - #€ I7-bromroar) -7-nPthox~r-g~i na
.~P 7.00 g of potassium carbonate and 8. 70 mlL of di bronoethane are added to
3.50 g of 4-[(3-bronophenyl)am no]-6-hydr oxy- 7net hoxy- qui nazoline in 350 m
di met hyl formam de. The reaction mxture is stirred for two hours at 85C.
Then the & xturardex don@epeseed BympYaRdref igsnexed tfnmﬂ-laylrwhedeiani S
stirred vty ey f}?emémbﬂf%rlar aeb&nasl Wovh pc!lf?é:'egdcte%ttﬁ.ot'xo&@@hbsoﬁygé{z
filtered and dried. Yield: 3.70 g (81 % of theory), R= val ue: silica
gel , et hyAtR & S %‘E‘«s%’é%‘ERum(Esr): mz = 452, 454, 456 [M+H]' The
foll ow ng conpounds are obtai ned anal ogously to Exanple | V: WO 00/ 55141 -
66 PCT/

4-[(3- chﬁgé)%ét%%ﬁzuoro ﬁgr?% )ogn? Tr%l %%r ono- et hoxy) 7- cycl opent yl oxy- qui n
azoline Rt value: 0.74 (silica gel, nethylene
chIor|de/nethanol/concgntraugd aqueous amonia = 90:10:1) Mass spectrum
(ESI-) @ mz 478, 480,M82 [MH (2)

4-[ (3-chl or o-4-1f1 uoro-pheryl) 'no] 6-C %clopentyl oxy7-(2-brono- et hoxy)-quin
azoline Rt value: 0.65 yl ene

chIor|de/nethanol/conce%;éat »queous ammoni a = 9Qy¥@10. 1) Mass spectrum
(ESI-): mz 478, 480

d-~ f ~-hronenhenyl )~]
- ~-h~r c¢3r ox~r - 7- nPt - ho~r 3B4.5F.g of

4-[ ( 3- bronmophenyl ) am no] - 6 metryyl car bonyl oxy7- met hoxy- qui nazoline in 350 nm
ethanol are mxed with 35 mM of 40% sodi um hydr oxi de sol ution. The reaction
m xture iwhentdimyed fox three hours at anbient tenperature. Then the mixture
i's Concerti'r q{aﬁsd the Q%é&h@.h@tsl §ivet heoF 681 Kb iinbelfaleNwilBhi BndabREegfon
neutralis th 2N dr ochl oLi ¢ ambgR The grem p| tate forned is suction
filtered Pﬁl BhERfntbhe N 85PY air drier at 50C. Yield:
28.30 ¢ (zazd%zotesheolqévmmlgnqw [suichnt aSZQQEBmgnm ramm g ESIIpho- mz =

346, 348:&9ﬂ5ﬂy‘group such as a chlorine or bromine atom, a methanesul-

phonyloxy or p-toluenesulphonyloxy group or together with a
hydrogen atom of an adjacent hydrocarbon group denotes an
oxygen atom, with a compound of general formula

H-D , (IX)

wherein
D is as hereinbefore defined.

The reaction is optionally carried out in a solvent or mixture
of solvents such as acetonitrile, ethanol, .methylene chloride,
dimethylformamide, dimethylsulphoxide, sulpholane, benzene,
toluene, chlorobenzene, tetrahydrofuran, benzene/tetrahydro-
furan or dioxane optionally in the presence of a tertiary
organic base such as triethylamine, pyridine or 2-dimethyl-
aminopyridine, in the presence of N-ethyl-diisopropylamine
(Hinig's base), whilst these organic bases may simultaneously
serve as solvents, or in the presence of an inorganic base such
as sodium carbonate, potassium carbonate or sodium hydroxide



The foll ow ng conmpounds are obtained anal ogously to Exanple V: (1)
4-[ (3-chl oro-4-fl uoro-phenyl)am no] - 6- benzyl oxy- 7- hydr oxyqui nazol i ne (The
reaction is carried out with concentrated aqueous amonia in nmethanol.) R=
val ue: 0.54WPIPB5IdL gel , net hyl ene chl ori de/ met hanol = 9: 1PCREBY/QHSct r um
(ESI+) : mz = 396, 398 [ MtH]; WO 00/ 55141 - 67 PCT/ EPO0/ 02228 (2)
421 (3-chl oro- 4-f | uor o- phenyl ) ani no] - 6= c$¢l opent yl oxy7- hydr oxy- qui nazol i ne
(The reaction is carried out with concentrated aqgqueous ammonia in
met hanol . ~ lue; 5 i) el t .o
chl ori de/ %r@?ﬁ%%%?/%%ng%n@?%ts%#%%%o% E%mr%%}(gﬁ 99: A1 MR pect rum
(ESI +) : megak 3¥Roxde $ppiHjas sodium ethoxide or potassium tert.but-
4- [ (3- br ogrpheNYLdaieALen B B thH i@t Y@y bé t WBERN0X¥0 Thd Fdo A,
3- bronoani | i tQ_e a.ég added to 30. 00%% oft 1500
4- chl or 06PRBERYRREY bdhy F IS A M IO RECHGERa 0P P A 600 M i sopr opanol .
The reaction mxture is refluxed for about four hours. The reaction m xture
is then I gitq{}0 b +d it HBE | ipcg:/n('l hed
t hor oughl 8; vvll%lhog%lgd tl:sg%%%%ﬁéol an gﬁlﬁed. Y?%?%P %4. dgl% %Q&eff@%
theory), RefeRageporhtRCOzEOCaNKYLeBpaRy FFOURSIhETe i sthe JBRKY TR [ MeH] +
The fol | ombhatepnpllcldsiar s ahiginethadnedogadstynt didxan® ¢/lcaxbbn
4-1 ( 3-chl -4-f I O+ ] - Vil - h yl_oxy- qui nazo
! he Vel REgSs; Y SaSlERinary 1Y SMREILKL BRI SR e Bl R- Riiy
(2) groups or by an R, 0-CO or R, 0-CO-C, ,-alkyl group, a piperazino
4- [ (13- chl ggondmébp 19é Pa PLHED Yd DD NAlost-ievekapeat Yhexy hoetdnde aypany| oxy- qui
nazol i ne ge vcgg_tile: 0 %3 (si %csa_ |y gg:@_%lb_e%g( 1 .
chl ori de/ REX TR BAEE At PEt BY aglg‘goﬁs a2 SFOPE 61 RREECLpact rum
(ESI ~) : diny}, 4pbp¢ridBnyMdf hexahydroazepinyl group substituted in
the 1 position by an R 0-CO-C,,~-alkyl or bis-(R,0-CO)-C, ,-alkyl
group, whilst in each case R; and R, are as hereinbefore
defined:

reacting a compound of general formula

Ra\ /Rb
N R,
A - B!
x/
L\ . (X)
Y
N C -D
Rd

wherein

R, to Ry, A, C, D and X are as hereinbefore defined and

B' denotes an RNH group wherein R; is as hereinbefore defined,
a piperazino or homopiperazino group unsubstituted in the 4
position, a pyrrolidinyl, piperidinyl or hexahydrocazepinyl
group unsubstituted in the 1 position, with a compound of
general formula

R,0-CO-alkylene-2, , (XI)



wo oo/ssiai - 68 PCT/EPO0/ 02228

4-[ (3- br onophenyl ) am no] - 6- oxi ranyl net hoxy- 7- met hoxy 1.50 ml of

epi bromohydrin are added to 5.00 g of

4- (( 3- br onopYRMYISIUni no] - 6- hydr oxy- 7- met hoxy- qui nazol i ne aR§¢TEPIE2I28,f

pot assi um carbonate in 50 m di net hyl sul phoxi de. The reaction m xture is
stirred for two days at 50C. Then it rs48ituted with about 150 ml of water
and stirred for a further two hours. The precipitate formed is suction
filtered argld %Ul‘lfled by chromat ography on a silica gel colum wth ethyl
acetate a¥ . Yield: 850 ng (15 % of theory), nelting point: 230-245C
Mass specttmma(LESILE)le mpiety A0Phiclp4ig Mﬂ-ﬂ]a‘iglltibhnénh@land edqntaims 1i n- ~

V1,1, - £57B kaBBbndhtBME! rRay @dﬂtldiua&lwbg Qﬁbgwﬁamch by one or
2-(4- benz;(’/jl - pi_per azi ni-d g%(?é-sucm nate are %gnat ed 1n m xture of 100

m et handWoafd 22256y RS R i &fefsR |%Oa%rﬂa|]1]fyt1h§rﬁl=195ence
of 4.00 gw(hf:.lpal Radinnreddi)%ame det asahede thise farad )deelinadh)i @anyl t enper at ure

until the c r [ Rl t hour Then
t he cat al yét 'S remve;g%tgﬂanggta%% ggﬁpgréﬁéﬁzﬁ% atj l?)%%{r g?gml §H ;
concent r afEgSh}tutafoPRLPRARY IOXhi IXOYe| £ - Skeasém‘aﬁr%e | tbromigled: 4.18 ¢

R= val ue: aeo&O éméehygsupbmmqu,ypm@stl’éh@pnbﬁyeoiﬁ p¥dr8K)sulpho-
1:1:1) Mass spectrum (ESI+) : mz

acetonltrll vvatgr/%rlflgglrli) &LiG amru

= 231 [I\/Hr OFRe°f oPTOG c%%i%aﬁ G §*§5P4i ned anal ogously to Exanple

VITI: (1) dinmethyl 3-(piperazin-1-yl)-glutarate di hydrochloride Rr val ue:

0.80 (Rev@héegeaeﬁ§8nr§§d8pfﬁﬁkhim§:d&f¥¥%d(gutN@ﬁcg)solvent or mlxture

acetonltrl Wilter/trlfluoroacetlc aci.d = 1 V\Ql 00/ 5 141 - %

vents such as acetonitrile, methy ene lori dimethyl-

formamlde, dimethylsulphoxide, sulpholane, benzene, toluene,
chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran or
dioxane conveniently in the presence of a tertiary organic base
such as triethylamine or N-ethyl-diisopropylamine (Hinig's
base), whilst these organic bases may simultaneously serve as
solvents, or in the presence of an inorganic base such as
sodium carbonate, potassium carbonate or sodium hydroxide
solution conveniently at temperatures between -20 and 200°C,

preferably at temperatures between 0 and 150°C.

f} In order to prepare a compound of general formula I wherein
D denotes an R,0-CO-alkylene-NR; group wherein the alkylene
moiety, which is straight-chained and contains 1 to 6 carbon
atoms, may additionally be substituted by one or two C, ,-alkyl
groups or by an R0O-CO or R,0-CO-C, ,-alkyl group, a piperazino
or homopiperazino group substituted in the 4 position by an
R0-CO-C, ,~alkyl or bis- (R,0-CO)-C, ,-alkyl group or a pyrroli-
dinyl, piperidinyl or hexahydroazepinyl group substituted in’
the 1 position by an R0-CO-C, ,-alkyl or bis- (R,0-CO)-C, ,-alkyl
group, whilst in each case R; and R, are as hereinbefore
defined:



Mass spectrum (ESI") : mz = 254 [ MtH' PCT/ EPO0/ 02228 im . ~1 ~(4-bPn~~rl
~=ara~in-~ ~11-a~yin 7.22 m of dinethyl naleate are added to 10.0
m of N-benzyl pi perazine in 15 m dioxane. The reaction mxture is stirred
for hal f anvRdWF51dt anbi ent tenperature. Then the m xture PET/HERN/0328d f or
about a further three hours. For working up the reaction m xture is
evaporated to dryness. An orange-yel I-oW%i-l remains, which slowy
crystallises. Yield: 21.3 g (crude product), R= value: 0.85 (silica gel
met hyl ene chl ori de/ net hanol ncentra g@r ueous anmoni a solution =
90: 10: 0. FLAHILY Fe QIR 5’ Ifpera qw\;]ar The fol | owi ng compound is
obt ai ned anal ogously to Exanple | X: (1) dinethyl
3- (4-benzyl - pi perazin-1;yl)-glutarate (reaction wth dinethyl glutaconate)
R= val ue: 0. 49 (silica’gel, /cycl ohexane/ et hyl acetate = 1:1) Mass spectrum
(Bl) : mz =334 [M+ N R,
4-[(3-Ch|oro 4-fl uoro- phe 1 no} a6~-hgdr oxy- 7-cycl opentyl 10 ml of

4-[(3-chl oro-4-fluoro-ph uo]-6-benzy|oxy-7-c§%$%bentyloxy-quinazolin
e and the resulting dark i i i
night. Another 5 m of trifluogoacetic acid are added and the m xture is
stirred for approximately 2.5 hburs at 50aC until the reaction is

conpl eted. The reaction mxture is concentrated in vacuo, diluted with

wat er, andg adj.ustet to pH 8-9 by addition of concentrated WO 001 55141
PCT/ EPOO/ L 70 aqueous anmonia. The precipitate is filtered off with
sucti on, Ryasheld; WA ltavet end ndrer eedheneimloeford dEfGned alndt 1.45 g (92 %

of theory, o\@éjpa'n ﬁﬁ éﬁid %eﬂ.@ 'ﬁEt:t]Q/l@Eﬂ%éi@ﬁ Oﬁ%ﬁ/ﬂ@h@%@ﬂggg 1)

Mass spectrum (ESI 374 lfiM g corrpoun
obt ai ned %%WW 105 gg}ﬁgpge;@z:mo group unsubstituted in the 4

position, a pyrrolidinyl, piperidinyl or hexahydroazepinyl
group unsubstituted in the 1 position, with a compound of
general formula

R,0-CO-alkylene-Z, . (XI)

wherein

the alkylene moiety, which is straight-chained and contains 1
to 6 carbon atomg, may additionally be substituted by one or
two C, ,-alkyl groups or by an R, 0-CO or R, 0-CO-C, ,-alkyl group,
whilst R, in each case is as hereinbefore defined, and

Z, denotes an exchangeable group such as a halogen atom or a
substituted sulphonyloxy group, e.g. a chlorine or bromine
atom, a methylsulphonyloxy, propylsulphonyloxy, phenylsulpho-
nyloxy or benzylsulphonyloxy group.

The reaction is optionally carried out in a solvent or mixture
of solvents such as acetonitrile, methylene chloride, dimethyl-
formamide, dimethylsulphoxide, sulpholane, benzene, toluene,
chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran or
dioxane conveniently in the presence of a tertiary organic base
such as triethylamine or N-ethyl-diisopropylamine (Hunig's
base), whilst these organic bases may simultaneously serve as
solvents, or in the presence of an inorganic base such as



(1)

4-[ (3-chl oro-4-fl uoro-phenyl)am no] - 6- hydr oxy- 7- cycl opent yl net hoxy- qui nazol
ine RE value; 0.73 (silica gel, nethylene chloride/nethanol /concentrated
aqueous ammiyf! ¥/3551480: 10: 0. 1) Mass spectrum (ESI') : mz = BSE/EPGEB2I8\L H|
4-[ (3-chl oro-4-fl uoro-phenyl )am no] - 6- benzyl oxy-7-cyclo 0.65 m of

bronocycl opent ane axe added to a mixtur® of 2.30 g

4-1 (3-chl oro-4-fl uoro-phenyl ) am no] - 6- benzyl oxy- 7- hydr oxyqui nazol i ne and
6.00 g po i e i of i hyl - f.or mam de _and t he
reaction %gé%r#;%igggs |rr’eé%&%%%gﬁ%g%gtgg%%%%éﬁ%ﬁtﬁ .xj‘%ﬁot her 3.00
g of pot agelvukienreomeanienid v adr $eFPerabrRbe® dyet viRrsht-&fe atnde 29@d6d, and

t he resulg}ggeﬁggiyrgtigéﬁgéﬂaua}é@obezwéehour§n&u1§ﬂXé, The reaction m xture
is partitioned between ethyl acetate and water, and the aqueous |ayer is
extracted with ethyl acetate. The conbined organic extracts are washed with
concent r agedlageredrrs Sodinepasid e icodmpouvhdt Phrgenkyiadd forsnulamgnebeuaisul f at e
and concegtr i T WY rI 684 duegd i tur i t hanol ,

t he resulfg%ngé%i%h%?ﬁ%%&et Iai_'-)?g%lbg Ffﬁ%%dd%é?%é%%h@d&\%é@ﬁ %(;CI ‘met hanol ,
and dried in vacuo. Yield: 2.09 g (77 %of theory), Rt value: 0.63 (silica
gel , net hgbevertimerd deonpeivtanef GehpribsBosperd rum (ESI'): mz = 462, 464
[MH ' The follow ng conmpound i s obtained anal ogousl yto Exanple Xl : WO
00/ 55141 PCT/ EPO0O/ 02228 7 (1)
4-[(3-ch|oro-4-f|uoro-Bthy}Eanino]-6-benzy|oxy-7-cyc|openty|nethoxy-quinaz
oline Rt value: 0.84 (siliya ggl, nethylene chloride/ nethanol/concentrated
aqueous ammonia = 90:10: 1) Mags spgctram (ESI+): mz = 478, 480 [ MrH +
4-chl _~"ro0-6-bc~nz~r| _ox=>pAP ,rlrar on~~~r-yi nazol i nP Prepared by
reacti on of 6-benzyl oxy-7- w ar bonyl oxy- 3H quin@ZF2)i n-4-one with
thionyl chloride in the eRet i catmpi ytic anounts of

N, N-di met hyl - f ormam de. Yield:! 98 % of theory, Rf value: 0.86 (silica gel,
met hyl ene chl ori de/ met hanol / cdhcent rat ed aqueous ammonia = 90:10:0.1) The
foll ow ng conpound i s obtained anal ogously to Exanple Xl I:

wherein

R, to Ry, A, C and X are as hereinbefore defined,

B" and D" have the meanings given for B and D hereinbefore,
with the proviso that at least one of the groups B" or D"
contains an R,0-CO, (R,0-PO-OR,} or (R,0-PO-R,) group wherein R,
is as hereinbefore defined and at least one of the groups R, to
R, does not represent a hydrogen atom, by hydrolysis, treating
with acids, thermolysis or hydrogenolysis, into a compound of
general formula I wherein at least one of the groups R; to R,
denotes a hydrogen atom.

The hydrolysis is conveniently carried out either in the pre-
sence of an acid such as hydrochloric acid, sulphuric acid,
phosphoric acid, acetic acid, trichloroacetic acid, trifluoro-
acetic acid or mixtures thexeof or in the presence of a base
such ag lithium hydroxide, sodium hydroxide or potassium
hydroxide in a suitable solvent such as water, water/methanol,
water/ethanol, water/isopropanol, methanol, ethanol, water/te-
trahydrofuran or water/dioxane at temperatures between -10 and
120°C, e.g. at temperatures between ambient temperature and the
boiling temperature of the reaction mixture.



(1) 4-chloro-6-cycl opentyl oxy-7-net hyl car bonyl oxy- qui nazoline R val ue:

0.69 (silica gel, nethylene chloride/ methanol/concentrated agqueous anmoni a

= 90:10:0.1) Prepared by reaction of 6-benzyl oxy-7-hydroxy-3H qui nazolin

4-one W th Wea0r5§14anhydride in pyridine. Yield: 68 % of thROTYEPONEA2RE Ng

point: 231-233C Mass spectrum (ESI-) : miz = 309 [MH The foll ow ng

conpound i s obtained anal ogously to EXaﬁbIé Xihl: (1)

6- cycl opent yl oxy- 7- et hyl . car bonyl oxy- 3H qui nazol i n- 4- one WO 00/ 55141

PCT/ EPOO/ 02228 _ 72 _ Rt value: 0.57 (silica gel, nethylene

chl ori de/ net hanol / concentrated aqueous ammoni a = 90:10:0.1) Mss spectrum

(ESI') : @#fzB: og87D[Mip|a eFpepeind Ay foxawliaoX &pr example contains the

2- am no- 4Ry BYYyToRPBA¥bEXNYT RERAR C 36 dewit But 9l NgAbEL NBaRCLL S God N

et hanol . \ﬁ(-éel d: 7% (V%of {:heor%i R= valcu1 - 0.45 (§S| i, fc:g %?l nmet hyl ene

chl ori de/ fEERYAGI PEohE B8R AT € (DTS %m%‘ﬁ?‘aa— 56 F OV OF 93 RBES 2Bt r um

(ESI-) : mbrmic26TifM bt tdheenedulnbiong c awpdundulphobiai aetd aneydgmusly to

Exanpl e XMy obly 82¢HC! BRESLNG LYY - iy §0 1§phgg' RazoLi fe fq 008 Rinyalpe:

0.42 (sili caogel,) met hy?engekschl (}{i de/ ne%&g%o congent rated_aq eous am}gni a

= 90: 10: 01P) 2RniBeXpefPIVERE HFYCh (@8, metiygepfy ¢hloride, chloroform,
benzene, toluene, diethylether, tetrahydrofuran or dioxane pre-
ferably at temperatures between -10 and 120°C, e.g. at tempe-
ratures between 0 and 60°C, or thermally, optionally in an
inert solvent such as methylene chloride, chloroform, benzene,
toluene, tetrahydrofuran or dioxane and preferably in the pre-
sence of a catalytic amount of an acid such as p-toluenesul-
phonic acid, sulphuric acid, phosphoric acid or polyphosphoric
acid preferably at the boiling temperature of the solvent used,
e.g. at temperatures between 40 and 120°C. Under the reaction
conditions mentioned above, any N-tert.butyloxycarbonylamino or
N-tert.butyloxycarbonylimino groups present may be converted

into the corresponding amino or imino groups.

If B" or D" in a compound of formula X for example contains the
benzyloxycarbonyl group, the benzyl group may also be cleaved
hydrogenolytically in the presence of a hydrogenation catalyst
such as palladium/charcoal in a suitable solvent such as metha-
nol, ethanol, ethanol/water, glacial acetic acid, ethyl aceta-
te, dioxane or dimethylformamide, preferably at temperatures
between 0 and 50°C, e.g. ambient temperature, and at a hydrogen
pressure of 1 to 5 bar. During the hydrogenolysis other groups
may simultaneously be converted, e.g. a nitro group may be con-
verted into an amino group, a benzyloxy.group into a hydroxy
group and a N-benzylamino, N-benzylimino, N-benzyloxycarbonyl-
amino or N-benzyloxycarbonylimino group into a corresponding

amino or imino group.

If according to the invention a compound of general formula I
is obtained which contains a carboxy or hydroxyphosphoryl



2" ArAr~,inn-4-h~, rdrox~, r-S bPn~~, ~~r-bPn~c~i a id Prepared by catal ytic
hydrogenation of 2-nitro-4-hydroxy5-benzyl oxy-benzoic acid wi th Raney
nickel in methanol. Yield: 71 %of theory, RL value: 0.53 (silica gel,

met hyl ene cWOI5541 et hanol / concent r at ed aqueous anmoni a =POUERW/08228) Mass
spectrum (ESI'): mz = 255 [MH"' The follow ng conpound i s obtai ned

anal ogously to Exanple X~1: (1) 2-am no-4-hydroxy-5-cycl opentyl oxy-benzoic
acid Rt value: 0.38 (silica gel, methyl éne chl ori de/ net hanol / concentrat ed
aqueous ammonia = 90:10:0.1) Mass spectrum (ESI-) : mz = 236 [MH WO

001 55141 gy PEHIPAR03228onverbba B9 AsibviQlcat tonStaey! { Gozbsl - O
a i di4 sodi .um are ad tlog )(sjetoamxture of 20.3D g
6- Vi tro- be‘?fgﬁnf%ﬁﬁtoe)%l geeﬁfﬁaxg?F'Eu 2id HUnd 81.2 nl of benzyl al cohol
in 120 nl of dinethyl sulfoxide cooled in an ice/water bath. The reaction
mixture |9 gld QihhMIIETHURER] I SO EPLTA Wik 1a8daShheLeth $Tox o

approxi mately 21 hours. Thé_brownjsh red solution is diluted with 600 m  of

wat er and 9809EES &P \IRHORSLAY) EHESEHI"‘E}P?%&‘] ('Pnelyéﬁﬁeﬁﬁ'éhl’élleglk’%l%l‘?ﬁf i ed
Wi th concemn (aigdroxeatiylorjtyathesten atoup,edhier mayobé oosnvettddasy

t t t d dried.
Viol d: 16 G5B E R poEBrrRsphhd B Ca Rl TR B BB Tl
(ESI"): mz =288 [MH"' The follomnng conmpound i s obtained anal ogously to

Exanpl e XYfihe (sla)los%q\ﬁiehrtOeétbydfwatﬁomyfé riionaQiy- bePZ0EE &6t Uilta val ue:
0.61 (sili ceiv%el t ol ug:{ne/l d| oxal /eth rhollaceg:hc acid = 90:10:10: 6)
S S =

Mass spectTum 0Ty mIXEpze_ yl€re chloride,
dlmethylformamlde, benzene, toluene, chlorobenzene, tetrahy-

drofuran, benzene/tetrahydrofuran or dioxane or particularly
advantageously in a corresponding alcohol, optionally in the
presence of an acid such as hydrochloric acid or in the pre-
sence of a dehydrating agent, e.g. in the presence of isobutyl
chloroformate, thionylchloride, trimethylchlorosilane, sulphu-
ric acid, methanesulphonic acid, p-toluenesulphonic acid,
phosphorus trichloride, phosphorus pentoxide, N,N'-dicyclo-
hexylcarbodiimide, N,N'-dicyclohexylcarbodiimide/N-hydroxy-
succinimide or 1-hydroxy-benzotriazole and optionally addi-
tionally in the presence of 4-dimethylamino-pyridine,
N,N'-carbonyldiimidazole or triphenyl-phosphine/carbon
tetrachloride, conveniently at temperatures between 0 and
150°C, preferably at temperatures between 0 and 80°C.

The subsequent ester formation may also be carried out by
reacting a compound which contains a carboxy or hydroxy-
phosphoryl group with a corresponding alkyl halide.

The subsequent intramolecular cyclisation is optionally
carried out in a solvent or mixture of solvents such as
acetonitrile, methylene chloride, tetrahydrofuran, dioxane or
toluene in the presence an acid such as hydrochloric acid or
p-toluenesulphonic acid at temperatures between -10 and 120°C.

In the reactions described hereinbefore, any reactive groups
present such as hydroxy, carboxy, phosphono, 0O-alkyl-phosphono,



WO 00/55141 _ 74 Preparation of the end products: PCT/EP00/ 02228

4- (3-chl oro-4-fl uorophenyl am no) - 6-{ 3-[ 4- (net hoxycar bonyl me 0.07 m of

met hyl bronmpacetate in 1 m of acetonitrile is added dropwi se to 250 ng of
4- (3= chl or oY29F18t ophenyl ani no) - 6- [ 3- (1pi per azi nyl ) pr opyl BKVEF®B#Bhoxy- qu
i nazoline and 0.13 nm Nethyl-diisopropylamne in 5 ml of acetonitrile.

After 2 hours' stirring at anbient tenp&Bature the mxture i s concentrated
by evaporation, mxed with water and extracted with ethyl acetate. The
organi ¢ phases ar shed with, saline solution, then_drje ith nesi um
oUphat o' ST4RRencaY LARERO Y CVRHE TS VI Be PERCRGLEa dtind iRk ry)

Rt val ue: r@as4ipgi bycaogeentiotgl prefttettdngeoranpk/ wbhch aygeeolsavedoni a =
9:1:0.1) MagsnsReekiUfhe(Mibtioml6, 518 The fol l owing conpounds are
obt ai ned anal ogously to Exanple 1: (1)

4- (3-chl oro-4-fl uorophenyl am no) - 6-{3-[ 1- (et hoxycar bonyl net hyl ) - 4- pi peri di
nyl ] pr opyFexy pxémpeehoryppot ecziolg rerdip Elrue: h§d¥8xysgrova way ;betayl

acet at e/ g aq agD R 1= heln@al) S r = 516,
518 (2} ?E%?ﬁ§?h?§?%?336n§§ eﬁ&ﬁ) anf%gT %E%hgl{l?@?§%étﬁ%§§bar %%@I) me

t hyl | - pyr t8HEEEn- PEPEYhePRo%SH LRNAKIRIKANYH F&PYPine Rz val ue: 0.68 (silica

gel, ethyl acetate/nethanol/concentrated agqueous ammoni a~sol ution =

9:1:0.1 : = :  A- .
b et o e I
t hyl ] - pyr meknailn- ethy et @biutalvet dg@rn&2srpABdFoPYBREEl X (silica

gel, ethyl acetate/nethanol = 9:1) Mass spectrum (El): mz = 514, 516 [M"

VO 00/551%%otecting groups for a phosphono group may be an alkyl group

such as the methyl, ethyl, isopropyl or n-butyl group, the
phenyl or benzyl group, and

protecting groups for an amino, alkylamino or imino group may
be a formyl, acetyl, trifluorocacetyl, ethoxycarbonyl, tert.but-
oxycarbonyl, benzyloxycarbonyl, benzyl, methoxybenzyl or
2,4-dimethoxybenzyl group and additionally, for the amino
group, a phthalyl group.

Any protecting group used is optionally subsequently cleaved
for example by hydrolysis in an aqueous solvent, e.g. in water,
isopropanol /water, acetic acid/water, tetrahydrofuran/water or
dioxane/water, in the presence of an acid such as trifluoroace-
tic acid, hydrochloric acid or sulphuric acid or in the pre-
sence of an alkali metal base such as sodium hydroxide or
potassium hydroxide or aprotically, e.g. in the presence of
iodotrimethylsilane, at temperatures between 0 and 120°C,
preferably at temperatures between 10 and 100°C.

However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is
cleaved, for example, hydrogenolytically, e.g. with hydrogen in
the presence of a catalyst such as palladium/charcoal in a sui-
table sgolvent such as methanol, ethanol, ethyl acetate or gla-
cial acetic acid, optionally with the addition of an acid such
as hydrochloric acid at temperatures between 0 and 100°C, but



- 75 PCT/ EPO0/ 02228 (4) (S) -4- [ (3-chloro-4-fluoro-phenyl) amno] -6- (
{1- (et hoxy

carbonyl ) met hyl ] - pyrrolidin-2-yl }met hoxy) - 7- cycl opent yl oxyqui nazol i ne Rt

val ue: 0. 59%09PB3dh gel , nethyl ene chl ori de/ met hanol / conceREFVERPEA22RBueous
ammonia = 90:10:0.1) Mss spectrum (ESI') : mz = 527, 529 [MH"' (5) (95
-4- [ (3-chloro-4-fluoro-phenyl) am ne] 546= ( {1- (nethoxy

carbonyl ) met hyl ] - pyrrolidi n-2-yl } met hoxy) - 7- cycl opent yl met hoxy- qui nazol i ne
Rt val ue: 0.67 i.lica gel, met hyl ene chl ori de/ net hanol / concentrated
aqueous aRFSTEERBLY0AE0LEMAs TAHIECS RRIWARA @ESPDR S0RF, ANGAT 543 [ M H

4- ( 3- chl oryddclgenopophenyé aof ND) £H- T g\ (etthpxefarbbhy| Bret 380 ey .ofa a

m xt ure of z S i wadJa t ;
N-(3-ch|oﬁ%gﬁg§§??§§?§%§ﬁ%%%é?ﬁ§ﬂ§b2?%r in'5q%1B%Fgg?%§+¥oﬁ¥gﬁX%ﬂa%§wa added
dr opwi se g61§é90ﬁﬁasptlc acid in the presence of anisol®

4- (3-chl oro-4-fl uorophenyl am no) - 6- hydr oxy- 7- met hoxy- qui nazol i ne and 220 ng
of potassi,u r oxj.de_li |, o] ). d urs
stirring & @§3§:°%Hgygt§%d[€%%@b’§/‘%ﬂ%’§{ a %&Phé@%pfﬁﬂ)%gp%%a@;i um

t ert . but oxlgavaddryobreat brg twitk A%t i ige syckt 8Fetht Elueearetir taadd

reacti on ¥rXhyaeobhlsiier £6id Wr by AUdentdingBWEehl Loist #ihéd €herki the
filtrate is concg trated q% et%/i.l[a"poratlog},r t he L sgdue LS taken up in water
and ext r aCPEFORPLRY ePRVPY o T2t ERETIFRYDY §EnIE §H 8% SRLpEIS VPP dr i ed
and concemetaasdlbpredapohytétther The residue is purified by chronatography
on a silica gel colum. Yield: 390 ng of t52 % of theory), Rt value: 0.68

(silica gel; e Exl acet at /nethanpl/co%p. %gueogs a nia = 9:1:0.1)  Mass
spect rum Mf%o% hopeacelyry ITINE od7 FEFALBETYEPOBFH LERAL AL WiEH owi ng
conpounds aar @célit ainkdasnaydguslorio aeidnpbet 2on8l)}y (8} tHe gresence
(3-bromophgnyl LoggbAel subh 43 ade MM GRM BRRYbratures between 50 and
120°C or by treating with sodium hydroxide solution optionally
in the presence of a solvent such as tetrahydrofuran at tempe-

ratures between 0 and 50°C.

A phthalyl group is preferably cleaved in the presence of
hydrazine or a primary amine such as methylamine, ethylamine
or n-butylamine in a solvent such as methanol, ethanol, iso-
propanol, toluene/water or dioxane at temperatures between 20
and 50°C.

A single alkyl group may be cleaved from an 0,0'-dialkylphos-
phono group with sodium iodide, for example, in a solvent such
as acetone, methylethylketone, acetonitrile or dimethylform-
amide at temperatures between 40 and 150°C, but preferably at
temperatures between 60 and 100°C.

Both alkyl groups may be cleaved from an 0,0'-dialkyl-phos-
phono group with iodotrimethylsilane, bromotrimethylsilane or
chlorotrimethylsilane/sodium iodide, for example, in a solvent
such as methylene chloride, chloroform or acetonitrile at
temperatures between 0°C and the boiling temperature of the
reaction mixture, but preferably at temperatures between 20
and 60°C.



pyrrolidin-1-yl)propyl oxy]-7-net hoxy-qui nazoline Rt val ue: 0. 38 (silica
gel, ethyl acetate/methanol = 9:1) Mass spectrum (El}: nfz 514, 516 [M +
(2} (R -4- [ (3-bronophenyl) amino] -6- [3- (2- nethoxycarbo
pyrrol i di nWMO Wssk1opyl oxy] - 7- - met hoxy- qui nazol i ne Rt val ue: P@"é@“’ 228 ca
gel, ethyl acetate/nethanol = 9:1) Mass spectrum (El): mz 514, 516 [M;
4 - [ ( 3 -bronophenyl ) am'no] - 6 - 2 -{4-1 ( ethoxycarbonyl )
methyl ] 1.50 m of diisopropyl-ethyl ne and 1.10 m of
1-[ (et hoxycar bonyl ) met hyl | - pi perazi ne are added to 1.00 g of
4-1 (3- bronophenyl ) am no] - 6- ( 2- br onoet hoxy) - 7- met hoxy- qui nazoline in 20 m
acetonitrile. The reaction mxture is stirred for two_days at anbi ent
t enper at (NRFEOFRE prichg FIRVNGS Gd Ieaerpf ¢ EPEputa 1 é-ﬁﬂ:atlﬁ’@df RYr e i s
concent r atesb Byed iapasy aiiedn: ehamtieseddeahd/daketasenadmidy| agcet ate and
washed o i I u dr n nd gnce with
wat er . T%&B&géa%%% aegler&ides 3'% ?hgéérggg ng%fl n%l ‘ﬁpﬁgﬁtre%tnan SREERL r at ed
by evapor®ay e Wjﬁ%é%&@ﬁlﬁ §igupnfi eraRm EAIELS0a 3gd C@mmmdw th
ethyl acepaie/£l handd GaRc Optidhed yagueous SaFBon %t Walyobel( %ekgrg.téh as
el uant. Yj eI d 450 Qf ( %of theory), nelting point: 155C
spectrum " The foll ow ng conpounds axe obtai ned
anal ogously to Exanpl e 3 (1)

4- [ (3- br opmpherpdy) Qﬂlaﬁrﬁheﬁ (2l &[e,(/ewaéyﬁﬂ@@f% )Rt M&e&m}s' gy nv}etho

xy) - 7- met hoxy- qui nazql ine a 5 (silica gel,
acet at e/ gt ograp t\%%‘ﬁl 53?41‘“3 §§ans 53’@6%’:"‘10@5 Fhen z = 48s,
490 [M + RaipdaRElY R 2enedal formula I " obtained which occur as race-

4- [ (13- br qppphe t hyl et ho
2 ot howga REDb e R e 0T aE Lo | T eV L oty s S P hhes
spectrumI{EID arid& EiMOE 562 [ "T(::p3c;; in - Sfefe®hdwmimmpttenybl) &ri no] -
6 - (2 -y IrIte]r es (l@%.r?o’i Eé”?ﬁé'ﬂ' épﬁlcal antipodes ng

et hyl ] - pi per 2|n Ei oxy nazo I ne vEue: 8781 (S|I|ca
gel , et hyfomRngd tﬂ?&\?&]a = Qrf[‘)llﬁfa%wéb]éci“? 55 )2 arwmete;éf 603 [M"

(4) 4- | &&Hﬁmrm:rahwlyda)yama\&]esoﬁve[ﬂin(:d fHeift diastereomers on the
(met hoxyagal Y. (;meth n | ) et hoxy] 7
- met hoxy- qui (r)lé;zdﬁ) | neet%lf ]p‘ngr i Qé%ﬁ?EQ]?I %g%%&%éwéé%qs‘}_‘i eﬁéa?g;:ﬁét hanol =
9:1) I\/Bsskrscﬁ\*}ttl?%ﬂ%SIei-)g bbﬂ Ehrogggoggg_ for ractlonal
crystallisation, and, if these compounds are obtained in
racemic form, they may subsequently be resolved into the

enantiomers as mentioned above.

The enantiomers are preferably separated by column separation
on chiral phases or by recrystallisation from an optically
active solvent or by reacting with an optically active sub-
gtance which forms salts or derivatives such as e.g. esters or
amides with the racemic compound, particularly acids and the
activated derivatives or alcohols thereof, and separating the
diastereomeric mixture of salts or derivatives thus obtained,
e.g. on the basis of their differences in solubility, whilst
the free antipodes may be released from the pure diastereomeric
salts or derivatives by the action of suitable agents. Optical-
ly active acids in common use are e.g. the D- and L-forms of
tartaric acid or dibenzoyltartaric acid, di-o-tolyltartaric
acid, malic acid, mandelic acid, camphorsulphonic acid, glu-
tamic acid, aspartic acid or quinic acid. An optically active
alcohol may be for example (+) or (-)-menthol and an optically



(5 (R -4- [ (3-chloro-4-fluoro-phenyl) amno] -6-{2- [2- (nethoxy
car bonyl ) - pyrrol i di n-1-yl]-ethoxy}-7-cycl opentyl oxy-qui nazol i ne R~ val ue:

0 65 (si7.1i & nmet hyl ene chl ori de/ rret hanol / concentrat ed aqueous ammoni a -

90: 10: 0. 1)V %%5 HYpectrum (ESI-) : mz = 527, 529 [MH]' (RSJI/EP00/02228
4 [ (3-chl oro-4-fl uoro-phenyl)am noj -6-(2-{4-[(et hoxycar bonyl ) net hyl ] - pi pera
zin-1-yl }-ethoxy)-7-cycl opentyl oxyqui nazoline Rf value: 0.54 (silica gel,
nmet hyl ene chl ori de/ net hanol / concent rat~88 aqueous ammoni a = 90:10:0.1) Mass
spectrum (ESI-) : mz = 570, 572 [MH (7)
4-1(3-chlor 4f|uoro e amn cl gpen 0X N droxy- 2- e
t hyl - pr op-2EY1YE R e Wyé%'bsﬂaj%%’ettﬁ% ’%ﬂpﬁé} #No&?)gqlﬁlgﬁaﬁ%l ine R
val ue: 0. %)(—mdmtbyl@edycae*bn lacetate) Mass spectrum (ESI') : mz = 573,
575 [MH' WD 00/ 55141 PCT/ EPOO/ 02228 78 _ (8)

4-[ (3-chl Qro-4-fl uoro-phenyl)ann opent.yl oxy7/ L e | - 2- ox
o- nor phol iFEFRRFOZEH o S TPE- éﬁ?“ﬂa’iﬁﬁ?% n%f (5h "E‘Hé‘o 8aud ﬁ/agoéﬁ?ﬁf"ﬁ ’b'iig/
treat ment tife tshétsonmpesedipr ppat bauleyxlox dgd @h&@:ﬁ)acwthcabl ueseideswHeoni c

?E's d in o qg;%f@g@tuscc@?@ébié'éam G8ln ghYbaacet 8 e Jass, spect rum

4-[ (3- chl GC3S8-f PGSLS- 1 éﬁ9| Ta¥; e Ut Qrofetey PeXR?Se 21 pRLESe 5K t et r ahyd
r of ur an- 3-exainplienaidybcalbrog- ecthﬂ)xmmrdimhlcnec(ﬁhesalphﬁrng aweddyrial

3- et hyl a’ﬂﬁ{& Hlogr %Iz‘igﬁgfgmm?ﬁfh"‘%éeltcﬁy%g&f @ﬁlléyafc?a“ gé acid,

3- br ono- di uran am_ne én Sequent
hydrogenol%ﬁrécr agddal tBFLRREC ALY |oxMALSL CRtac‘a‘éI ue: 0. 42 (SI lica gel,

et hyl acetate/nethanol = 9:1) Mass spectrum (ESI+): mlz = 515, 517 [I\/H-I]i
(10)

4-[ ( 3- br oMSTSRESTI) Afi FBE- %e‘(zc?‘l‘@‘i‘ﬁ’% FrodPT B8t Fy FBFB2RE35 N [ (et hoxyc
ar bonyl ) nsomglRlinam sexrbexhoxkyd mmhmp}wqmlnaggﬂph@ ¢11j-tetrazolyl

4-[(3- brorg%oﬂ&senxh)e@nhapl sﬁbé&;ﬁ@n rieft fa\élsﬁeaxowve@ﬂ@éffe& :vAec atrfaoxy] -
7- met hoxy- |nazg ¢ g (O( b eghyl acet atfg ] StS

spect rum t ﬁf?o 2@15 %B%r%ﬂﬁ f’)r §ande paBlaY' pAFEL A1 For
4-1(3- bromap'menyuyanaho]lse 2t N niwsirdogahadl f aceertghle Naddishy| - ani n
2] et EoTy}chr@gsshOémagbmazpéw@ ﬁéEhQ:kﬁtsabthBsgaiﬁélé‘&e for example
g YR e oG o0 e B ERBLEY BYGLEEEL ] Ol eyt

amine, ethanolamine, diethanolamine and triethanolamine.

The compounds of general formulae II to XIII used as starting
materials are known from the literature in some cases or may be
obtained by methods known from the literature (cf. Examples I
to XVI).

As already mentioned hereinbefore, the compounds of general
formula I according to the invention and their physiologically
acceptable salts have valuable pharmacological properties,
particularly an inhibiting effect on signal transduction
mediated by the Epidermal Growth Factor receptor (EGF-R),
whilst this may be achieved for example by inhibiting ligand
bonding, receptor dimerisation or tyrosine kinase itself. It
is also possible to block the transmission of signals to com-
ponents located further down.

The biological properties of the new compounds were investiga-
ted as follows:



am ne and subsequent hydrogenol ytic renoval of the benzyl group) Rr val ue:
0.38 (silica gel, ethyl acetate/nethanol = 9:1) Mass spectrum (ESI-): mz =
485, 487 [MH| WO 001 55141 _ 79 _ PCT/ EP00J02228 4 - [ ( 3 -bronophenyl )
am no] - 6 WOQOUgS41[ 4 - [ ( ethoxycarbonyl ) nethyl ] 0. PETEP0R228

1-[ (et hoxycar bonyl ) met hyl | - pi perazi ne are added to 500 ng of

4-[ (3- bronophenyl ) am no] - 6- oxi ranyl net hoxy- 7- net hoxyqui nazoline in 5 n

et hanol . The reaction mxture is refluxéd for about 6 hours. Then the

m xture is concentrated by evaporation and the crude product is purified by
chromat ography on a silica gel colum wth ethyl

acet at e/ et hanol / concentr at ed aqueous ammoni a sol ution (9:1:0.1ly as el uant.
Yi el d: 97 The dmiiitd tdopf ofhebeyFGFmtnedipryrs mignplgtrapemygssospesnr um
ElEI[%S [)”Z e h@@nolrfkl&'_a[tﬁ]lii g?z with ce]bls whitcﬁ‘l Iexpr_ess humanOE‘.(]?:S-IrlT1 an? IN

- -bro enyl ).am nqJ - 6-.{2-[ 4: (car box - pi per.azin_0. 0

ottt um ny ARG S AT bAnd: Bl ER i (appag o0 BEiRA1D: o0 by ml

4- [ ( 3- br omep I MERHa)@pan o] A6<e2l { Bif¢ edhonyciareh amyilgimetepehdeper ari n- 1-yl } et h
0xy) - 7- Mt QuiazaliRe-sn 30, %aniézféeiqutnuaaeieEheorﬁgﬂ%@% »

m xture is stirred_for three_hours at aphi ent tﬁgpera yr Anot

e. F
of 1IN sodifRA@RR Jumap BEFoh wie Shfe (e RFRLaferpEicn Pfed

over ni ght .t hEsen detl liss knewhr aki BAL-NERd ddd hidhredhlrer be atigudated

concentr at LORy _Th |, i egidue, J s ol turate Lt h hyl
acetate aneg'%s% %x&%#%grg .J\flgléls% %P:) %{{( ?c?r?tsgpﬁsekébgﬁt gb%iéqﬁﬁgval ents
sodi um chiBBX&)-, IR 274Pad756. 198 R\ d R §3itese Trelldy Shmdé - TET plate ~(E.
Mer ck), aceii@nde i2R@/,wakerbsLi {1s@gpacetic acid = 50:50: 1) Mass spectrum
(ESI"): mz = 514, 516 [MH The follow ng conmpounds may al so be obtai ned

anal ogously to the foregoing Exanpl es and ot her nethods known fromthe
literatur &he sparddngspacerigh used for the F/L-HERc cells was the cell

line FDC-P31, the production of which has been described by
Dexter, T. M. et al. in J. Exp. Med. 152, 1036-1047 (1980).
Alternatively, however, other growth-factor-dependent cells
may also be used (cf. for example Pierce, J. H. et al. in
Science 239, 628-631 (1988), Shibuya, H. et al. in Cell 20,
57-67 (1992) and Alexander, W. S. et al. in EMBO J. 10, 3683-
3691 (1991)). For expressing the human EGF-R cDNA (cf.
Ullrich, A. et al. in Nature 309, 418-425 (1984)) recombinant
retroviruses were used as described by von Riden, T. et al.,
EMBO J. Z, 2749-2756 (1988), except that the retroviral vector
LXSN (cf. Millexr, A. D. et al. in BioTechniques Z, 980-990
(1989)) was used for the expression of the EGF-R cDNA and the
line GP+E86 (cf. Markowitz, D. et al. in J. Virol. &2, 1120-
1124 (1988)) was used as the packaging cell.

The test was performed as follows:

F/L-HERc cells were cultivated in RPMI/1640 medium
(BioWhittaker), supplemented with 10 % foetal calf serum (FCS,
Boehringer Mannheim), 2 mM glutamine (BioWhittaker), standard
antibiotics and 20 ng/ml of human EGF (Promega), at 37°C and
5% CO>. ;n order to investigate the inhibitory activity of the

compounds according to the invention, 1.5 x 104 cells per well
were cultivated in triplicate in 96-well dishes in the above



PCT/ EPO0/ 02228 ( 1) 4 - C( 3 -bronophenyl ) amno] - 6 - ( { 1- [

(met hoxycar bonyl )'nethyl ] piperidin-4-yl}nethoxy)-?-methoxy-quinazoline
(2)

4-T ( 3- met hy MHEE4Y ani no] - 6- ( { 1- [ (et hoxycar bonyl ) net hyl | pi PEFERIYP228y| 1 net h
oxy) - ?- met hoxy-qui nazoline ( 3 ) 4 - [ ( 3 -chlorophenyl ) amno] -6 - ( {
1- [ ( ethoxycarbonyl ) nethyl]

pi peri di n-4-yl } met hoxy) - ?- met hoxy- qU|nazoI|ne (4)

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-({1-[(ethoxycarbonyl)nethyl]-piperidi

n- 4- yI}rretnkBm)o)m A2t haxy- auknaadl i peol Plerkt o badal- 5t Ykl APdH0ki - (

(11 (et hoppyeay ey LRPLBYLE, PLRoRSLAS %/l d Mh{1o8y) s 7o B NGy~ Ui nazol i ne
4- [ (1- pherfaioweldy fram pultere{ superrabayoardfornne) welbylipe p¥63.00 mEs44 } met ho
O TR 7 el [of S oluhanen b el E L
(8) 4 y‘{l% 3 yb%ﬁﬁ@ﬁwki‘g éln% %} (the in"%z’tila’flhﬂ?(%g#g%nw )

met hyl ] ;nqﬂmaddun—AOy%}démbbhy;sﬁEpmn*mﬂql«mmsmazahdnaddea to the

- [ (3-broupphgady) aul 0aks; 8ab{ds{fieend owm kB Ea'%@@&&m et Y1 H et
hoxy) - 7- met hoxy- qui nazoline ( 10 ) ronn am no (
{1-7] 2 bq@ngtdeyggprH}Fufegtﬁﬁxe]1ncubated for 4 hours at 37°

pi peri di n-4-yl } met hoxy) - ?- met hoxy- qui nazoline ( 11 ) 4 - [ ( 3 - bronDphenyI
ngglpg}n-jl§¥?%§ £ détgrmlﬁ ogg?é%?%ggﬁﬁ%%'g ?%99¥§ bt the compounds
4-1(3- brom%ﬁlyttrl}aaﬁpn ]ﬂeev(ﬂ{&nﬁ@’e c’%@rlﬁéﬁyﬁ) ﬁe%ymnplpyér%ﬁn 3-yl } et ho

xy) - ?- met *P:féé%u%'d”%ob'?. u%yg@%:é?gu\%h ( etl %QIéEF’QQW 8 1%\1%11-4- [ (

3 - bronophenyl hoxycar bonyl
pyrroI|d|maEApbpnevhoﬁy;l7PneliiﬁqatnpnuaﬂaayndPgmmyga) The relatlve

4-[(3- bromhemln)oam 0Rk- éaié&ﬂwar&s@pwla@maggybkn@ﬂ@yé&nﬂ&f“ din-4-yl
} met hoxy) - nethox%}ﬂU|nazo i ne

4-1(3- bron‘&ﬁré‘ﬁ%)ﬁ B]W’at??‘it{{‘% er)) eRe: hie) FABSPROTIFIR | } - pi per i

di n- 4-yl ) rethory bubshetbexyhich neolbites the proliferation of the cells
by 50% (ICgg) was derived therefrom. The following results

were obtained:

Compound Inhibition of EGF-
(Example no.) dependent
proliferation

ICs¢ [nM]
1 46
1(2) 20
2 230
2(1) 39
3 45
3(1) 100
3(2) 70
3(4) 77
4 33

The compounds of general formula I according to the invention
thus inhibit the signal transduction by tyrosine kinases, as
demonstrated by the example of the human EGF receptor, and are



(16)

4-[ (3-bronmophenyl )am no] -6-({1-[ 1, 2- bi s(et hoxycar bonyl ) et hyl J-pi peridin-4-y
| } met hoxy) - 7- net hoxy- qui nazol i ne (17)
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| ) -ethyl }-pi peridin-4-yl) et hoxy] 7- met hoxy- qui nazol i ne (18)

4-1 ( 3- bronophenyl ) am no] - 6- (2-{1-[ 1- (et hoxycar bonyl ) et hyl ] - pi peri di n-4-yl }
et hoxy) - 7- met hoxy- qui nazol i ne (19) 4--[5%3=bronophenyl) am no] -6- (2-{1- [
(met hoxycar bonyl ) met hyl ] - pi peri di n- 4-yl } et hoxy) - 7- met hoxy- qui nazol i ne (20)

i e RRHEL 1 Ll e B

2 - ~ 4cau§e@ hythhpayﬁumtmmgn erﬁyﬂodpﬂekﬁnases These are e.
plperaZInbénxbheEPO%xi % 5?% Qkh@ﬁlﬁrgé % ﬁo ré &f epfgﬁgnnahenyl
) am noj oxyc bonyl

p|per|d|nléa}lﬁéﬁhﬁﬁyyoqph%? (ﬂH%%Hbl“ﬁéaEtzsasﬁtﬂpn and the pr onppheny
) am no3 abﬁormélZprollﬂeritﬂonbelﬁasdhha&henueahbbﬂai ¢ells (neocan-
ethyl]-pl |?|sts I}ethoxy)-?-nethoxy-quinazoline (24) 4- |

(3-brormp any -6- (2- {4- [1, 2-Dbis

(ethoxycarbonyl)ethyl] pi per azi n- 1-yl } et hoxy) - 7- net hoxy- qui nazol i ne WO

00/ 55141 Ped/ EBRBOHOHEL BaccddidP Do 4he ihdehE2BRPALEYA)s@NSOHuY Grod 2-
(4-{1- f irw .
(et hoxycaPESX PS‘?’@? h???-%ﬁ%ﬁﬂ%(ydclfre@gﬁyl f eFHyI ?fn %’é? a??%-]lqrﬁﬂﬂ et hoxy] - 7-

met h oxy- qbgqazgren@c@Q@ganied by increased or altered production of

4-[(3- bromeﬁs%ﬁa@ar@} e {1 kol WERQ&EE?I&QQH%&QH@Y&] -1 (et hoxycar bo

I t hyl d t hox I 7 4 - 3
T orophoibF Lty didedeeg & e FiruavhodHeRyER SAGHLS B0 | |
lidin-1- ybhéthsxy¢hfemm¢rmb@txanMMaﬂhnmmcbZS)s, asthma, bronchlecta-

4- [ (3- brogpphen iiéﬁ%{'@]oﬁ r{&qlﬁl@ﬁ%mmewwrpm%é%fﬁlag}dt?itéﬂoxy} 7-

met hoxy- qui nazol i ne 9) 4- | (3-bronophenyl)am no] -

(nethoxycé#b@ﬂy#?ne@hy$?t¥#¢xﬁﬁkﬂrﬁﬁﬁ%ﬂ¥ﬁﬁpwpypéx9?u9hﬂetmwﬁmonﬁnynxzoI|ne
(30) h
4-1 ( 3- brom)BR ﬁ?fﬁnﬁan?ul onary f{lbr[o(gr:rlest ﬁggycg? gﬁfl?gtw%yﬁr%?%seram n-1-yl}p

ropyl oxy) - 7- met hoxy- qui nazol ine ( 31 ) 4- [ ( 3 -bronophenyl ) amno] -6 -
( 3 - { 4AThe[ cOmptimdy cardaido )suietaiylle] for treating diseases of the

pi perazi ngloyl}PLooyE XYY -t Y 1141858k Bfd gall bladder which
are associated with disrupted activity of the tyrosinekinases,
such as may be found e.g. in chronic inflammatory changes such
as cholecystitis, Crohn's disease, ulcerative colitis, and
ulcers in the gastrointestinal tract or such as may occur in
diseases of the gastrointestinal tract which are associated
with increased secretions, such as Ménétrier's disease, secre-
ting adenomas and protein loss syndrome, and also for treating
nasal polyps and polyps of the gastrointestinal tract of
various origins such as e.g. villous or adenomatous polyps of
the large bowel, but also polyps in familial polyposis coli,
intestinal polyps in Gardner's syndrome, polyps throughout the
entire gastrointestinal tract in Peutz-Jeghers syndrome, in
inflammatory pseudopolyps, juvenile polyps, Colitis cystica
profunda and Pneumatosis cystoides intestinales.

Moreover, the compounds of general formula I and the physio-
logically acceptable salts thereof may be used to treat kidney
diseases, particularly in cystic changes such as cystic kid-



(32) 4 - [ ( 3 -bronophenyl ) amno] - 6 - ( 3 - { 1- [ ( ethoxycarbonyl
) net hyl plperldln 4-yl } propyl oxy) - 7- met hoxy- qui nazol i ne ( 33)4-1(
3 bronDphe ) amino] - 6 - ( 3 - { 1- [ ( ethoxycarbonyl nethx

pi peri di n- 4“%“?52Uhydroxy propyl oxy) - 7- met hoxy- qU|nazoI|nePF“@P%W¥3§

3 -bronmophenyl ) amino] - 6 - ( 3 - { 4 - [ ( ethoxycarbonyl ) methyl ]

pi perazin-1-yl}-2-hydroxy- propyl oxy) - 7- met hoxy- qui nazol i ne (35)

4-[ ( 3- net hyl phenyl ) am no] - 6- ( 3- { 4- [(efhd%&carbonyl)nethyl] pi perazin-1-yl}p
ropyl oxy) - 7- met hoxy- qui nazol i ne (36)

4-[(3-chl o o] Lazin-1-yl
roL§Ioxy)-égﬂgtﬂ%%inggﬁéfgi%%ggﬁ 5&?5%/?%%%iqﬁﬂ§§)”BEQ*EE&@%% igs (37)y4%p
[ (indol - 5o¥igimmhoiccwr B-sypgropegeeheh yaardchy Iubescmipps sclero-

pi Peri’ﬂ' N-diy) } o Qﬁbﬁgﬁ% Xehmglgg&ysguaﬂaa@l i ite dephrohophthispBeanl et hyl)
am noj -

o borazi - SR E A AR SRR R e RF R ctyses Py Apepzane fupesion

- br omophengf Yyxzed Frgtkinages,{ sgch psze.gy ¢Eﬂ¢ﬁimvdaﬁb®ﬁyprpllferatlon
pyrr ol di (a1 8 09y CxBTafmiERbRoXprabksse0) Idindtls &t EneSihnanmpheny!)

- 6- th
et hy | - A OX%T%W&% 9 RAHBEPRAISHISOCERSe 85y 4 - [ ( 3
- br onophenyl ) amno] - 6 - 1- [ ( ethoxycarbonyl ) et hyl ]
pi peridi n-gy yld rth‘B/)t'h7e1‘:‘zt 'ib%io&%&ﬁz d)%l?r compoun
n )neth I

4-1 ( 3- bronDphen an1no - 6- et hoxycar rlaln 4-yl } met ho
xy) - 7- (2 et 91658/) }t’f"‘u f&')‘l l(iFiB pay s "EF [°q t@‘al%r BB(Bpﬁén}P )" ani no]
- 6 - 2 eofjunciidn etidxychetropitbrhaceldyicdlly active compounds, for

pi pe“d' n- %&@fé f&%@uﬂogzt?x%gagg&yem%%(ao%%'aznei éréuhcélﬁn[ (3

- br onmophen car

pi per azi n-Withy hﬂﬁqﬁntﬁ @?mﬁﬁFhﬁkﬁéﬁPﬁﬁﬁé (ﬁﬂQQ£ﬂﬂlfﬁé FHBWP e in
4-[ (3- brcﬁﬁﬁﬁhﬂndaxﬁnlwﬂthﬁt@@o@ée@éeahexymhwﬂanﬂ@lnetbylhpbpesaaeh 1-yl }eth

oxy) - 7- et hp. qﬁﬂl 4 last ds wh
4-1 (3- bronD eny r}'amnor\l'f?j--(g)e{? Y d?@égpdoﬁﬁ Teth $|Yp383r% teracg'/l}pro
pyl oxy) - 7- @& Jﬁéﬁﬂ% o e4g) 015 platin, cyclophosphamide, ad

4-[(3-br ormbﬂmy,l )rﬁmrrtaﬁie Gntagbaibt et hoxycardwwnilDes®t, hihhpbpeoaai of lmyt } pro

pyloxy)-7-éggg§§gnggg§ggygg)1gqgnagggﬁngtc.), cytokines (e.g. inter-
ferons), antibodies, etc. For treating respiratory tract
diseases, these compounds may be used on their own or in
conjunction with other therapeutic agents for the airways, such
as substances with a secretolytic, broncholytic and/or anti-
inflammatory activity. For treating diseases in the region of
the gastrointestinal tract, these compounds may also be ad-
ministered on their own or in conjunction with substances
having an effect on motility or secretion or antiinflammatory
substances. These combinations may be administered either
simultaneously or sequentially.

These compounds may be administered either on their own or in
conjunction with other active substances by intravenous,
subcutaneous, intramuscular, intrarectal, intraperitoneal or
intranasal route, by inhalation or transdermally or orally,
whilst aerosol formulations are particularly suitable for

inhalation.



(48)4-1[ ( 3 -bronmophenyl ) amno] - 6 - ( 3 - ( 1- [ (
di met hoxyphosphoryl )
met hyl i peridin-4-yl}propyl ox 7- met hox ui nazol i ne WO 00/ 55141
PCT/ éP]OOPOQ‘EQQWWSM y(ig) p}/ [ {é brom)phe%yﬂ) am no] -6- PGI/EPp/02128
(di met hoxyphosphoryl)
nmet hyl ] - pi perazi n-1-yl } propyl oxy) - 7- nethoxy qui nazoline (50) 4- |
(3-bromophenyl )anino] -6- [3- (4-{ [ ('r’ré hoxy)
(et hyl ) phosphoryl | net hyl } - pi perazi n-1-yl ) propyl oxy] - 7- met hoxy- qU|nazoI|ne
51) 4- o t
E)ho)sphory jf) ?hg?ﬁgg?gg#%ﬁ%w] ecE)rCOCIp oxy {7“’[”9%?}’@ é%l)%]gg;o r(l%ﬁ ) 4
- [ ( 3 -Br8nEphers y WEed or wpxm1 Ipad yerth{atgs bpgrzlcularly
(eg g;)xzcar hQﬁMhs), ehhybkepi @Er@.zom-110Q/|n}gi}ﬂ<@pb|f0b}b)iy7wgﬂéﬂ@XYpf’élfémiy ne
en
(et hoxycapbg F) gg?ﬁ?r{i’ér %%nﬁ car olr%ﬂ )gﬁe&hﬁlr% BPRER TS 27458 My | oxy]
7- met hoxyoqumnazocpn@evtwal 4lner{t (caxrigremepdéay| dilvent®, e -g6 with 4 -
1- [ (detbg*MFQEB?EMl ladBédy) dilucose, mlﬁrocrystalllne cellulose,
i peridin u 0X i_nazol.i
P omophegPhrE L BSeEtate G SRR St lid solal Shranc
pi per azi natagll,}batgroxyaté’rmltmqﬂr quiatezdiglyeetbb) water/sorbitol,
4-[(3- browgee%biﬁampieﬁe@é,d&[ a@@,bzgem ns&@a&}i\hf@ém am noj et ho
xy) 7- met hox% ui nazol 1 ne ronop IXI g am no] - 6 - (
- ~ N RBKPP gmft y%g? é%gg%i rﬁﬂtt stances suc as hard fat or
t hyl ] ami nshdethbi(y)mixmrémxt;hmcr’am icoavenbiBnial dgalénic réparmpileny| )
amno ]| - hQieRPo t
] ?e%ﬁoﬁl inhgr $]aéE5 %ﬁsb @&%shl%@z ﬁgwd%r? 3 - br omopheny! )

N- et hyl am no OXy-qui nazol i ne

am no | SHSPGPSQOI‘S{ sF\Pll[_‘t’(or’as't 7 Sact s l?&”nFPPPoﬁé ?rhW ]

N-(cycl opropyl et hyl ) - am no} et hoxy) - 7- met hoxy- qui nazol i ne (60)

4- (3- br ogg hﬁexu@@g%}%ﬁ%ﬂ%mmr eRopY! ) TELLYEL AN (ol gl 7- meth

OXy-quil nazol'l ne
invention without restricting it:



PCT/ EPOO/ 02228 ( 61 ) 4 - [ ( 3 -bronophenyl ) amno) - 6 - ( 2 - { N [ (
et hoxycar bony~l ) nethyl )

N- cycl opr opyl - am no} et hoxy) - 7- met hoxy- qui nazol i ne (62)

4-1(3-brono PP no] - 6- (2- { N-[ (met hoxycar bonyl ) net hyl ] PRIER¥228 i no} et
hoxy) - 7- met hoxy- qui nazoline. __. (63)

4-[ ( 3- br omophenyl ) ani no] - 6- ( 3- {N—[(nethoxycarbonyl)nethyl] N- et hyl am no} pr
opyl oxy) - 7- met hoxy- qui nazol i ne (64) -

4-1 ( 3- bronnphenyl)an1no] 6- (3 {N, N- bi s[ (net hoxycar bonyl ) net hyl ] am no} pr opyl
oxy)-7-me I,naz I| 3 bronDphenyI ) amno] - 6 - ( 3
-{ I (e ﬁg 5%%60 ? Che ﬁg?r%l%ﬁn :%ﬁopyloxy) 7- met hoxy- qui nazol i ne (
6 6) 4 -1 ( 3 bronDphenyI ) amino] - 6 - (4 - { N[ ( ethoxycarbonyl )
met hyl ] | am no} butyl oxy) - 7- met hoxy- qui nazoline (67) 4- [
(3-bronophenyl)am no] -6- (4-~N)N-bis [

(et hoxycar bonyl ) net hyl ] am no} but yl oxy) - 7- met hoxy- qui nazoline ( 6 8 ) 4 - |
( 3 - bromdﬁechrp Anfhvojophénylgmindg -6 -([3(¢- (Aeterhoxyeyldxysdrbonyd -t hyl

]4 2- gxg- Bolai hﬂTﬁIMﬁﬁHhB@llﬁé' ne I(69) — S reth
Oxg(qUInggﬁ ﬁ@y )an1 chlééo 4- él oropﬂ%églg%&go9 X g£§n )%é% ny- et

4-1(3- brommﬂhanpl)aalnéPGGmQ(dEcm&ﬁ3nﬂmdﬂﬂanasﬁlph¢ngl@wykpq@pjﬂiﬁethoxy qui n
I Al

3 (4" am dotsTE ey lotyepchonyl pipgraging (R R R et i

erazi n- |-}I}5r8§9F8§¥?r?Pﬁ%¥Tﬁﬁ&ﬁ?ﬁnhﬂ%ﬁ&PﬁﬁéaF opyl-piperaziné with

4-[(4- an1n@taaﬁedumphﬁniﬁh@@wd)aﬁhyuﬁxdé-ﬁa-the(bﬁeéémuawmmtxﬁméa -hyl ] -pip

di n- 4- ! 55 Qz228 -
er i .(93) ﬁwpxhaw%m ygecsmaﬁyﬁaasglgﬁg@at(rgsg tﬁ\oap o O%&{ R
net hyl ] - Noﬁefiwpahvh #x4s -ERA faevrge at78P°C. A further 300 mg of

4-1(3- bromahpmpb):amm] cdmgolnd (a e I‘&d[d(eat hayy e el boiyd ) et dutd mdddaretday | am

no} pr opyl 3 L naui Eaﬁ8+£§e 7@16‘ Thel %‘%E:QETB@“&M#&::@”}A‘OJ ncGen:[r%ted
(nDrpholln propyl ox oxycar onyl’) qU|nazéT
evaporatlon and the residue is divided between water and

ethyl acetate. The organic phase is concentrated by evaporation
and the residue is purified by chromatography on a silica gel
column with ethyl acetate.

Yield: 700 mg of (82 % of theory),

R, value: 0.29 (silica gel; ethyl acetate/methanocl = 9:1)

Mass spectrum: (M-H) = 544, 546

The following compounds are obtained analogously to Example I:

(1) 4-(3-chloro-4-fluorophenylamino)-6-[3-(1l-tert.butyloxycar-
bonyl-4-piperidinyl) -propyloxyl - 7-methoxy-quinazoline
R, value: 0.70 (silica gel; ethyl acetate/methanol = 9:1)

(2) (S)-4-[(3-bromophenyl)amino] ~6-{[1-(tert.butyloxycarbonyl) -

pyrrolidine-2-yllmethoxy}-7-methoxy-quinazoline
melting point: 178°C
Mass spectrum (ESI’): m/z = 527, 529 [M-H]~

(3) (R)-g-[(3—bromophenyl)amino]-6-{[1-(tert.butyloxycarbonyl)-

pyrrolidine-2-yl]lmethoxy}-7-methoxy-quinazoline
R value: 0.65 (silica gel, ethyl acetate/methanocl = 9:1)



(76) 4- [ (3-bronophenyl) am no] -6- [2- (norpholino) ethoxy] -7- [

(et hoxycar bonyl ) net hoxy] - qui nazoline ( 77 ) 4 - [ ( 3 -bronophenyl ) am noj
-7 - ({ 1 [ ( nme thoxycarbonyl ) nme t hyl ]

pi peri di n- 4MA 00F8t4hoxy) - 6- net hoxy- qui nazoline ( 78 ) 4 - [ PCTEP00/02228
-net hyl phenyl ) amno] -7- ( { 1- [ ( ethoxycarbonyl ) nethyl ]

pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui nazol i ne (79)

4-[ (3-chl orophenyl ) am no] - 7- ({1- [ (et hoxy&arbonyl ) net hyl ] pi peri di n-4-yl }neth
oxy)-6-nethoxy quinazoline (80)

4-1(3-chloro-4 quoro yl)amino] . 7= ({1;] (ethoxycarbonyl) et hyl] - pi peri di
n-4-yl ¥ metYRE8 ) SRETRR H?fol"i ﬁée %ig Y

4-[ (i ndol - 5- yI)anlno] 7 ({1 [(ethoxycarbonyl)nethyl]plperldln 4-yl } met hoxy)
- & et hoxy vAo'l

2-1(1- pheny et |?iampﬁo](&§)°(r{°14[ EarRs ey R A e e S e E A PR Y et ho
xy) - 6- met mmanhoraddl-lmr(olsﬂlﬁ 2- Ylmetﬁoxwlwmewtwlom galina?- ( {
1- [ ( ethg&y bonyl ) nethyl

eri di n-4- nmet ho ho nazol.i ne (84) 4- 3- br onophenyl
gh?noi [ «¥? uer Pé%% $§g§} X fzég Z”Iene ghlérlde;méthanol/concgh2

piperidln ﬂraﬁédnﬁdunq@s—&ﬂmmmhaxy qQai:mazoline wo ooissid4i _ 87 _
PCT/EPOO/ -

4-1 (3- br onop enﬁ%gam 1 T - M ey axy Carbdis T et hy! 1 pi per i di n- 4-y1 } met
hoxy) - 6- met hoxy- qui nazoline ( 8 6 ) 4 - [ ( 3 -bronmophenyl ) amno ] - 7 -

( { 1- | 2(5)((sathpxwmznamam¢b ): Elhwko}phenyl)amlno] 6-{[1- (tert.butyl-
pi peridin-4 yl}nethoxy) 6- met hoxy- qui nazol i ne, (

4- [ ( 3- br orpHERROAH! rr@]yrmleflpﬁw%hfa%%%?ﬁbb}oﬂnwl@wm]tyﬂp@ﬁhwm 4-yl } met
hoxy) - 6- meqlimazaliimazol i ne (88) 4- [ (3-bromophenyl) amno] -7- ( {1- [
th I ] 3 I th 6- met h i 89
i[O b, R 29]°p3%mf y;;”‘ét hﬁiiéar bonyl Yot iyl ]
yrrolidi rMazssws}m%wy)(E@lnbt wolt:] zél7|1néM('§
(3- bronmophenyl ) am no] - 7- ({ 1- [(d|nethoxyphosphoryl)nethyl]-piperidin-4-y|

pyr
4-[
} met hoxy) - 6- net-hoxy- qui nazol i ne (91)
4-1(3-bro ino]-7-[(1-{[ (nmethoxy) (nmethyl)phosphoryl]nmethyl}-piperi
di n-4-yl ) met hoxy] - 6- met hoxy- qui nazol i ne
4~ (3-chloro-4-fluorophenylamino) ~6- [3- (1-piperazinyl) -propyl-
oxyl -7-methoxy-quinazoline
600 mg of 4-(3-chloro-4-fluorophenylamino)-6-[3-(4-tert.butyl-
oxycarbonylpiperazino)propyloxy] -7-methoxy-quinazoline in 5 ml

methylene chloride are mixed with 1.5 ml of trifluorocacetic
acid and stirred for 2 hours at ambient temperature. The
reaction mixture is concentrated by evaporation and combined
with 2N NaOH. It is decanted off the sticky residue, the
residue is taken up in methanol, concentrated by evaporation
and triturated with diethyl ether.

Yield: 280 mg of (50 % of theory),

R, value: 0.49 (aluminium oxide; ethyl acetate/methanol/conc.
agqueous ammonia = 9:1:0.1)

Mass spectrum: (M+H)* = 446, 448
The following compounds are obtained analogously to Example II:

(1) 4-(3-chloro-4-fluorophenylamino) -6- [3- (4-piperidinyl)pro-
pyloxyl] -7-methoxy-quinazoline



(92) 4- [ (3-bronophenyl) amno] -7- ( ~ 1- [1, 2-bis (ethoxycarbonyl)

et hyl ] - pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui nazol i ne (93)

4-1 (3-bronmophenyl )am no] -7-[ (1-{1-[ (et hoxycar bonyl ) nmet hyl ] - 2- (et hoxycar bony -
t

)
(
1) - et hyl } - pMSeA0/S8148- 4- y| ) met hoxy] 6- met hoxy- qui nazol i ne ( 94)PCT/EP00/02228
[ (3- bronophenyl )am no] - 7-(2-{1-[1- (net hoxycar bonyl ) et hyl]-pi peridin-4-yl}
et hoxy) - 6- net hoxy- qui nazol i ne (95)
-[ (3- bromophenyl ) am no] - 7- (2- { 1- [ ( met hekycar bonyl ) net hyl ] - pi peri di n-4-yl }e
o]
[

4
4

hoxy) - 6- met hoxy- qui nazol i ne f96)
4
4-

-1 (3 bquﬁopheammoyian#nﬁjl oa)» ( 2 - 4 - ( ethoxycarbonyl ) nethyl
i eraz hox hox ui oline (98) 4- L

(3pbPonDp ﬁ?|¥8§1%rme)(ﬁt l '%E%eﬁ%giycarbogylgnethyu

pi peri di n-4-yl } et hoxy) - 6- nethoxy qui nazol i ne (99)

[ (3-br O@Ph‘?@)’L)iar!‘(ﬁ'oﬂ:rgm&;%iérﬂyﬂ)%n%n@]S@Et[h9§'¥9§ID@Iﬂé-)@Iﬁ)’)hz]en‘?io%f]' din-4

t
hoxy) - 6. ReCHRRYE hul et ol SHB 4B B078814 C"”Q %93-‘%/%\%6%/3%53‘2%35 07 4
]

-yl } et hoxy) - 6- met hoxy- qui nazol i ne (10

4-[ ( 3- br ofophthekyamibogzqline {4-[ 1, 2- b|s(ethoxycarbonyl)ethyl] pi perazin-1
-yI}ethoxmgigiggtpglﬁtquiaﬁagl|ne (101) 4- [ (3-brongphenyl) amno] _7- [2-
4-{1- +

Ee onygapﬁﬁﬁyﬁ?ﬁEFﬁVT](%Sféth8§§carﬁ%%yl33%tﬂwﬁy pi per azi n- 1- yI)ethoxy] 6-

t
met h oxy-qui nazoline ( 10 2 4 - ( 3 -bronmophenyl ) amno ] - 7 - [
(1{1'%(5%19091@&5%}191 6- 1id] 1)metho
met hyl ] 2( éthoxyca?%onyl) eth;Pﬁ)ST%gfgdln ﬁ yf?%t%o&%g y ) ei)xyxahlnazol
i ne (103) 7-methoxy-quinazoline
4-[

(3-br om%wé)amﬂo]mhﬁ%a[ ei nEéﬂqw%é}%é/)me@mhehvébﬂcényfl@woxy}
6- met hoxy- qui nazoline (10 %}¢% 3-bro gpenyl) am no] -7-
(ethoxycaPEBﬁVPf 2PPPRT T ff = etﬁo%ygn net hoxy- qU|nazoI|ne (105)

4-[ (3- bronmophenyl ) am no] - 7- (3- {1- [ (et hoxycar bonyl ) net hyl ] - pi peridin-4-yl}p

rOpy|OXY)T@)”?bh94YIgyléﬁ¥6¥dJﬁiﬂi%Q§b henyl) amino E#p rrolidin-
4-[ (3-bronmophenyl )am no] - 7- ( 3-{4-[ ( met hoxycar bonyl gnnt ﬁ pi perazin-1-yl }p

ropyl oxy) 26yirendbRexylt heeatigrentyloxy-quinazoline
R, value: 0.18 (silica gel, methylene chloride/methanol/concen-
trated agqueous ammonia = 90:10:0.1)
Mass spectrum (ESI"): m/z = 455, 457 [M-H]-

(5) (8)-4-[(3-chloro-4-fluoro-phenyl)amino] -6-[(pyrrolidin-

2-yl) methoxy] ~7-cyclopentylmethoxy-quinazoline

R, value: 0.36 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia = 90:10:0.1)

Mags spectrum (ESI*): m/z = 471, 473 [M+H]'

Example TTT

N- (3-Brompropyl)sarcosine ethyl ester and N- (3-chloropropyl) -
garcosine ethyl ester

6.9 ml of 1,3-dibromopropene in 20 ml acetonitrile are added

dropwise to 2.4 g of sarcosine ethyl ester hydrochloride and

6 ml of N-ethyl-diisopropylamine in 50 ml of acetonitrile.
After stirring overnight at ambient temperature the mixture is
concentrated by evaporation and the residue is divided between
ethyl acetate and water. The organic phase is concentrated by



(107)

4-[ (3- bronophenyl ) am no] - 7- ( 3- {4-[ (et hoxycar bonyl ) net hyl | - pi per azi n-1-yl } pr
opyl oxy) - 6- met hoxy- qui nazol i ne (108)

4-1 ( 3- br onoyPegsiam nol - 7- (3-{ 1- [ (et hoxycar bonyl ) net hyl | - pcperosdi2eesd- yl } pr
opyl oxy) - 6- met hoxy- qui nazol i ne WO 00/55141 - 89 PCT/ EPO0/ 02228 (109)

4-[ (3-bronmophenyl )am no] -7-(3-{1-[ (et hoxycarbonyl ) nethyl]-piperidin-4-yl}-2
- hydr axy- pr opyl oxy) - 6- met hoxy- qui nazoti Ae {110)

4-1 ( 3- bronnphenyl)anino] 7-(3-{4-[ (et hoxycarbonyl ) net hyl ] - pi perazin-1-yl ~-2

- hydr ox ro X uj nazol i ne
anl LB R BR B by Oats) RE Vel R Ole BRuUEIE by FBERURTOSFARIRA- 1- 1} p
r opyl oxy) s8lieshgry- dathutok¢ematied/mdthandl 39ch) or ophenyl) amino] -7-
g§t£4l][ QQEFEQXﬁCaﬁb ) yl i (113) [
i [0)4 X ui nazol.i ne
(i ndol - 5 ) vafio] Bf} PR Beag: Ry st AL =+ 1)
pi perazi nyhg¥l EEE@E%@XYWG- N4 oXys 9 e 28k, ne 9611 4)
4-[ (1- phenyl et hyl ) am no] - 7- ( 3- {4 [(ethoxycarbonyl)nethyl] pi perazin-1-yl }pr

opyl oxy) - 6- net hoxy- qui nazoline ( 115 ) 4 - [ ( 3 -bronophenyl ) amno] - 7-
{ 3 - [ 2The(feflhowyoarbongdunds are obtained analogously to Example
pyrrolidigr¥-yl]propyl oxy}-6-nmet hoxy-qui nazol i ne (116)

4-1(3- bronmophenyl ) am no] - 7- { 3- [ 3- (et hoxycar bonyl ) 4- net hyl - pi perazin-1-yl]p
ropyl oxy} - 6- met hoxy-qui nazoline ( 117 ) 4 - [ ( 3 -bronophenyl ) amno] - 7
- (~ 1- [(1( eshexydcarbBpoybpyopEl)polline methyl ester and

Slgﬁ:hgin_4 yF}?e&Qg?g%ég%et Oéé?EUInaZO|b&§h%F%%§ ) 4 - [ ( 3 -bronophenyl

2. F(eg' glr gﬁg Valret hpxas) - (f:zfl(l(agae EQthGEHQIYAcQ&&ﬂWr@t{H%%lc{l“-g )i s et
am no et ho ar I per.i di n- e
hoxy) - 6- (ya%@ §§§;EFH‘Bxy§Zhuﬂvf 04 % dgﬁ)gw AT Y
(2) (R)-N-(3-bromopropyl)proline methyl ester and

(R) -N- (3-chloropropyl)proline methyl ester

R, value: 0.84 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (EI): m/z = 249, 251 [M]* and 205, 207 [M]}*

Example IV

7.00 g of potassium carbonate and 8.70 ml of dibromoethane are
added to 3.50 g of 4-[(3-bromophenyl)amino]} -6-hydroxy-7-
methoxy-quinazoline in 350 ml dimethylformamide. The reaction
mixture is stirred for two hours at 85°C. Then the mixture is
concentrated by evaporation and the oily residue is stirred
with methanol. The bright yellow precipitate formed is suction
filtered and dried.

Yield: 3.70 g (81 % of theory),

R, value: 0.44 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 452, 454, 456 [M+H]"

The following compounds are obtained analogously to Example IV:



- 90 PCT/EPO0/ 02228 (120) 4- [ (3-bromophenyl) amino] -7- (2-{4- [
(et hoxycar bor ~yl ) net hyl ] - pi perazi n-1-yl } et hoxy) - 6- ( 2- met hoxyet hoxy) - qui nazo
line ( 121 ) 4 - [ ( 3 -bronophenyl ) amno] -7- ( 2 - { 4 - | ’
et hoxycar bo®X@Q 00/55Ht hy| | - pi per azi n- 1-yl } et hoxy) - 6- et hoxy- qPCTZP01/02228 ( 122)
4-1(3- bronmophenyl )am no] - 7- (3-{1-[ (et hoxycar bonyl ) net hyl | - pi peri di n-4-yl }pr
opyl oxy) - 6- et hoxy- qui nazol i ne (123)

4-[ (3- br omophenyl ) ani no] - 7- (3- { 4- [ (et Ho®Pcar bonyl ) net hyl | - pi per azi n-1-yl } pr
opy!l oxy) - 6- (2 met hoxyet hoxy) - qui nazol i ne (124)

4-1(3-bro e_y C ( aphofry h eridin-4-
yl } propyl oX ‘% Lé@qgggkahﬁng%gﬁféeg%ggg?ﬂéxﬂnﬂ'Qh(2 %&%ﬁ% XLLOQ&P
4-[(3-broﬁbﬁﬁéﬁﬂ eRRYAGPY7 3 neZoL L8R et hoxyphosphor yl ) met hyl ] - pi per azi n- 1-
yl } propyl axyyabuget boxy- qsinses| dele, (edhyléne] chIobidaPpdEesldl Abrtehn - 7-

3- (4-
Eethgl)éhggé oryfT%%%h "gPB%Pafln ik yl%pro ony& 6- met hoxy- qui nazol i ne (
12 7 ) 4 -Mgsg speq@mywoﬁﬁéﬁyl )méﬁnﬁuﬁﬂer-4$0 g83 IM(HN. { [ ( ne thoxy) (
et hyl ) phos phoryl]nethyl}-piperidin-4-yl)propyl oxy]-6-nmet hoxy- qui nazol i ne
| 28 .
g-[(é-bronﬁﬁhéﬁ%ﬂféﬁwﬁ8fp79(§;32¥f1?5?ngkiﬂ%ﬂﬁ&ﬁfﬁfggﬁﬁP?EFH§?fybiperazin-l
-yI}propbexM}iﬁxmethmhyKMManinatnbiﬁelz 9) 4 -1 ( 3 -bronophenyl )

amno] - & -yhide: 6.d5 {sirida (get ! g@EHQHMEI%rlde/methanol/concen—
et hyl ] - 2- gﬁth%fycarbonyl eth % glperl yl ) pr opyl oxy) 6- net hoxy- qui naz
ol i ne (130'7 ated ‘agueous” a monJ.

4- [ ( 3- br omasze mpecanumo(EBI( M- {n/ld (=etlTéxyeanboag) iyl | - pi peri di n-4-yl } bu
tyl oxy) - 6- net hoxy- qui nazoline (. 131 ) 4 - [ ( 3 -bronophenyl ) amno ] - 7

- (4-4{4- (.et hoxycarbonyl ) me

thyl]- pipé?ﬁ%ﬂhf&ﬂyl}butyloxy)-6-nethoxy-quinazoline WO 00/ 551 41 - 91 _
PCTI EPOO/ 02228 (132)

4-1(3-bro g&[éeﬁ@ -RQL I e - hyl am no} et
hoxy) - 6- mé y qui_n (3 eny amno] - 7 -

( 27 - { N34N5@'QS°F 6 éﬁﬁo??@%?ﬁ%ﬁ?Ylbamlr°] -6- methylcarbonyloxy-
met hyl ] ammajeahioscyy rubnaebhodng - ini 3%@ ohll recthanol are mixed with 35 ml of

40% sodium hydroxide solution. The reaction mixture is stirred
for three hours at ambient temperature. Then the mixture is
concentrated by evaporation, the residue is taken up in water
and neutralised with 2N hydrochloric acid. The precipitate
formed is suction filtered and dried overnight in the circu-
lating air drier at 50°C.

Yield: 28.30 g (92 % of theory),

melting point: 299°C

Mass spectrum (ESI'): m/z = 346, 348 [M+H]"

The following compounds are obtained analogously to Example V:

(1) 4-[(3-chloro-4-fluoro-phenyl)amino]} -6-benzyloxy-7-hydroxy-
quinazoline (The reaction is carried out with concentrated
aqueous ammonia in methanol.)

R, value: 0.54 (gilica gel, methylene chloride/methancl = 9:1)
Mass spectrum (ESI*): m/z = 396, 398 [M+H]"



(134)

4-[ (3-bronmophenyl )am no] -7-(2-{N-[ (et hoxycar bonyl ) net hyl ] - N- et hyl am no} et ho
Xy) - 6- met hoxy- qui nazol i ne (135)

4-[ ( 3- br onoYeeagsieanm nol - 7- (2- { N-[ (et hoxycar bonyl ) net hyl | - Hefaeod/@pisopy! net
hyl) - am no} et hoxy) - 6- met hoxy- qui nazoline ( 13 6 ) 4 - [ ( 3 -bronophenyl )
amno] - 7- ( 2 - { [ ( ethoxycarbonyl ) nethyl ]

am no} et hoxy) - 6- net hoxy- qui nazol i ne ( 38y -

4-1 ( 3- br onophenyl )arri noj - 7- (2 {N— [ (et hoxycar bonyl ) met hyl ] -N-cycl opropyl -

no} et hoxy) - 6- net t};}s UI nazo

4-T ( 3- br ongghény 8]r°74( ‘%(ﬁ’%%%%’&r’t?&nfl FHELRPEPERLARY Ry ani no} et

hoxy) - 6- nﬂt—lhmdyrow lqalzolaiznéltxelieTQe)rélaet:[or( i% dar:mmapihenyl withmno] - 7 -
(31 o[nc(eﬁ%&aeéﬁcaw@exg amrnsma in methanol

thyl]-N rret lam no$n gui nazol i ne J’L
4-1(3-br or?mpﬁ%%%) a ](1333{ IQ% b“‘@[t{‘%é?ﬁﬁxﬁﬁé?’ébﬁlﬁl WAL/ SRS or opy |
oxy) - & rretdi@medququabubl aeménigdl=)9e:10{0.(1)3 -bromophenyl ) anino] - 7 - (
3 1aa) [ (BEROREERLRARYImbr TP Yz L 3%u00BREORMLRIY) - 6- et hoxy- qui nazol f ne
4-[ (3-bronmophenyl )am no] - 7- (4-{N-[ (et hoxycar bonyl ) net hyl ] - N- net hyl am no} but
yI oXxy) - 6- IR %- gui nazol i ne (143)

4- [ (3- bromophenyl ) ani no] - 7- (4- { N, N- bi s[ (et hoxycar bonyl ) met hyl ] am no} but yl ox
y) - 6- met hoxy- qui nazol i ne WO 00/55141 - 92 PCT/ EP00102228 (144)
4-[(3- brorﬁJdHé‘nPIrPaﬁPhéPY?lemm?lwmmehyrFthRWWorphoI in-6-y
| } met hyl o XY-gui hazol i ne (145)
4 L3 broquphenyt LaThnglofoLL AR e %Aur T BROLLNG ¥b) JRLhYLe8Y] - 6 et
4-[(3-br orﬁopie@hyﬂ):anbno}/li?XY("Z xR shulnazad-iyle) Apt APPoxy ] 16<ame¢hoxy qui n

2ZFLLne ( 3 5 The reactﬁon mixture is riflgre fogrh about bou th -

am N - en am.no xycar bon met hy pi p
oo e R AR S i ARG i oy The R

4-[ (4- am HorBel- dsbsuqbapheﬁylt)mdw]wam(e@- {thoﬁrpnghhyxymahbooydi)mhyl] pip

eridin-4- yrbggggyl Qx¥) af1 88t hoxy-quinazoline ( 14 9 ) 4 - [ ( 3
- br onophen (_ mor.phol ino ) propyl oxy]

6- [ (et hox &Erlgon%)%tﬁoz f %]u‘?%a"ztlﬁc? e

melting point: 238°C
Mass spectrum (ESI*): m/z = 388, 390 [M+H]*

The following compounds are obtained analogously to Example VI:

(1) 4-[{3-chloro-4-fluoro-phenyl)amino] -6-benzyloxy-7-me-
thylcarbonyloxy-quinazoline

Melting point: 267-268 °C

Mass spectrum (ESI'): m/z = 438, 440 [M+H]"

(2) 4-[(3-chloro~4-fluoro-phenyl)amino] -6-cyclopentyloxy-
7-methylcarbonyloxy-quinazoline

R, value: 0.73 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia = 90:10:0.1)

Mass spectrum (ESI'): m/z = 416, 418 [M+H]”



(150) 4- [ (3-bronophenyl) amno] -7- [2- (norpholino) ethoxy]

6- [ (et hoxycar bonyl ) net hoxy] - qui nazoline (151) 4- [ (3-bronophenyl) am no]
-6- [2- (2-oxo0-norpholin-4-yl) ethoxy]-7-methoxy-quinazoline (152)

4-1 ( 3- br ono PEEMBSI4ANi no) - 6- [ 3- ( 2- oxo- nor phol i n-4-yl) pr opyl exyjerdoozeishoxy- qu
i nazol i ne (153)
4-[(3-bronnpheny|)anino]-6-[2-(3-nethylgg-gxo-nnrpholin4-y|)ethoxy]-7-netho
Xy-qui nazol i ne (154)

4-[ (3- bronophenyl ) am no] - 6- [ 2- (5, 5-di net hyl - 2- oxo- nor phol i n- 4-yl ) et hoxy] - 7-
met hoxy- quxaaeglel Be 1(155)

4-[ (3-bronophenyl ) am no] - 6- (2-{4-[ (et hoxycar bonyl ) net hyl ] - pi perazi n-1-yl } et
hoxy) - 7- cycl opr opyl met hoxy- qui nazol i ne WO 00/55141 - 93 PCTI EP00102228
(156) 4- [ (3-bromophenyl)amino] -6-oxiranylmethoxy-7-methoxy-

4- ((3- broppprhenyh)a nol -6-(2-{4-((ethoxycarbonyl)nethyl]-pi perazin-1-yl}et
hoxy) - 7- cycl obut yl oxy- qui nazol Lne ( 15 7 4 - 3 -bronophenyl ) am no ]
-6 - ( 2%,59 m&_o? %pégﬁ8%95§_fkﬁnﬁr3 qﬂggd to g.go g oE

t hyl ] - pi par-ddBnbtombpbehpkyaminely-of dpeiropyory mgbhosy oftitafdbd)e and

4-[ (3- brooplegy EkangQLs§ﬁﬁzééfBJr(aeéé"@fy%@r henyh heBLYI T RETEZT ks V1 } et
hoxy) - 7- cycl ohéxyl oxy- qui nazol | ne (1%%%_ . .

4-[ ( 3- br oRSPRERFR) BARBTE 618 25 F TRt Far B8%F1 Fhet BT 1 -Prgferidzid® 1-yi Jet
hoxy) - 7- cidlapedt ylioht Abayt qus Marlolafmevat®&Opnd stirred for a further
4-1(3-bro h ampNQ] =6z L 2= {4- %&H@%%F b t sl in-1-yl}et
hoxy) -?-cggr Qﬁgég?ﬁﬁeﬂ?ﬁgx Paélg%i{aéaoﬁ[el( ne 1?5 S0¢tASE Mdeg&)qﬁ

4- (( 3- br oRYBREASR) Bifi ABFOBRE2IYIRNY 8h Ay Bt Ear BBRYFIHEEh I itthigfdwdzi n- 1- yI
} et hoxy) - aceetbexysqelaazol i ne (162)

4-1(3-bro ny ] NO] 5 6-4 2= nyl oxycar bonyl ) met hyl ] - pi per azi n- 1-yl
}ethoxy)-??Eggho§§ﬁghgng%gl%§%é?1%%gg '

4-[ ( 3- br ofBpRERY| PaifRo] 282 (2454 [ (i ndan- 5- yl oxycar bonyl ) et hyl ] - pi per azi n-
yl } et hoMpbs7spetbouy- (BsIrazom/ne=(464) 404 [M+H)"

[ (3- bronophenyl)am no] -6-(2-{4-[ (cycl ohexyl oxycar bonyl ) net hyl ] - pi per azi n-
yl } et hoxy) - 7- met hoxy- qui nazol i ne (165)

[ (3- br oFpHRASHYE&RENO] - 6- (2- { 4- [ (cycl ohexyl net hoxycar bonyl ) net hyl | - pi per a
n- 1-yl } et hoxy) - 7- met hoxy- qui nazol i ne

1-
4-
1-
4-
Zi
8.70 g of dimethyl 2-(4-benzyl-piperazin-1-yl)-succinate are
hydrogenated in a mixture of 100 ml methanol and 4.50 ml of
concentrated hydrochloric acid in the presence of 4.00 g of
palladium (10% on activated charcoal) at ambient temperature
until the calculated amount of hydrogen is taken up (about an
hour). Then the catalyst is removed by suction filtering and
the filtrate is concentrated by evaporation. A white gel-like
solid is left.

Yield: 4.18 ¢

R, value: 0.80 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/trifluorocacetic acid = 1:1:1)

Mass spectrum (ESI*): m/z = 231 [M+H]"

The following compound is obtained analogously to Example VIII:
(1) dimethyl 3-(piperazin-1l-yl)-glutarate dihydrochloride

R, value: 0.80 (Reversed phase ready-made TLC plate (E. Mexck),
acetonitrile/water/trifluoroacetic acid = 1:1:1)



(166)

4-[ (3- bronophenyl ) am no] - 6- cycl opr opyl net hoxy-7- (2- {4[ (et hoxycar bonyl ) net hy
| ] - pi perazi n-1-yl } et hoxy) qui nazol i ne (167)

4- [ ( 3- br onroPYOLGPSANI No] - 6- cycl obut yl oxy- 7- ( 2- { 4- ( ( et hoxycRCFEP0/)2228 hyl ] - p
i perazi n-1-yl } et hoxy) qui nazol i ne WO 001 55141 PCT/ EPOO/ 02228 - 94 (168)
4-1 (3- bronophenyl ) am no] - 6- cycl opent yt o&9-7- (2- { 4-[ (et hoxycar bonyl ) net hyl ] -
pi perazi n-1-yl } et hoxy) qui nazol i ne (169)

4-1(3-bro hen anlno cl gpent - 7-(2-{4] (et hoxycar bonyl ) neth
I][élperagng ?%Ef“%xy?%ﬁﬁ%a?gglne¥% 7g§9§y (244l Y o d
4-[( 3- bronnphenyl)anlno] 6- cycl ohexyl met hoxy- 7- ( 2- { 4] (et hoxycar bonyl ) net hyl
]-
4-

[
pi per azgfs hoxy) qui nazol i ne (171)
[ (3- bronophenyl) ami no] - 6- cycl ohexyl oxy-7-(2-{4-[ (ethoxycarbonyl)nmethyl]-p
i perazin-1- yI}ethoxy)qU|nazoI|ne (172)
4-[( 3- chlo‘\ 2 B 2= bhdlyd 2- 0xX0- nor phol i n-4-yl)
- et hoxy] - X
4-1 ( 3-chl oro 4 ?I%%?%irg%nyj[)am nz%)éare y geg téIerjé(t)hol oc§<fo Nm)r r}‘l(}ll n-4-yl)
- et hoxy] - RiR§ER BB yiBxdR Ut HiRENSe F%?4feﬂgtf°P3m%¥ﬁ¥ﬁ%)kﬁfﬂﬁkﬁ%ﬁﬁohenyl)
aﬁhno] h6f0£2ha15 an hour at ?mblent temperature. Then the mlxturﬁ is ( )
6- di met hy o] e 0 e (175
P P L Lo et L
- et hoxy] - 7e@9§i@%eqny95e(ﬁﬁrﬁﬁgﬂqqageéipg)dryness An orange- yellow oil
4-1(3- chl@éﬂaﬂnél Wit D 1p heou)yareradeal 1fidek6, 6- di met hyl 2- oxo- mor phol i n-4-yl)

- et hoxy] C y line (177) 4- |
(3-chl orogﬁ ¥$ ?%O‘Ph% {LP pﬁ%ﬂdﬂl%éq (6)
6- d|nethyRQV@ﬁéwhDﬁpﬁélNﬁlllyﬁ)géihom?}hwl%W%lopentylnethoxy qui nazol i ne
(178) chlorlde/methanol/concentrated aqueous ammonia solution =

4-1 ( 3- chI % %oro phenyl ) am no] - 6- [ 2- (6, 6- di met hyl 2- oxo- nor phol i n-4-yl)
- et hoxy] - c %f W2yl met hoxy- qui nazol i ne (179)
4-1(3- chlnaae4sp¢@©rmnpﬁﬁwylde FoP26- {{BI[ N- ( 2- oxot et r ahydr of ur an-4-yl ) - N-m
et hyl - am no] - et hoxy} - 7- net hoxy qui nazol i ne

The following compound is cobtained analogously to Example IX:

(1) dimethyl 3-(4-benzyl-piperazin-1-yl)-glutarate (reaction
with dimethyl glutaconate)

R, value: 0.49 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (EI): m/z = 334 [M]*

Example X

4-[(3-Chloro-4-fluoro-phenyl)amino] -6-hydroxy-7-cyclopentyl-

oxy-quinazaline

10 ml of trifluoroacetic acid are added to 1.95 g of
4—[(3-chloro-4-fluoro-phenyl)amino]—6-benzyloxy-7-c§clo-
pentyloxy-quinazoline and the resulting dark brown solution is
stirred at room temperature over night. Another 5 ml of tri-
fluoroacetic acid are added and the mixture is stirred for
approximately 2.5 hours at 50°C until the reaction is comple-
ted. The reaction mixture is concentrated in vacuo, diluted

with water, and adjustet to pH 8-9 by addition of concentrated



WO 00/ 55141 - 95 PCT/ EPO0/ 02228 (180) 4- [ (3-chloro-4-fluoro-phenyl)

am no] -6-{2- [N

(2- oxot et rahydr of uran- 4-yl ) - N- et hyl - am no] - et hoxy} - 7- cycl opent yl oxy- qui naz
ol i ne (18l )wé-ooksiéi3- chl or o- 4-fl uoro- phenyl) am no] -6-{2- p&/EP00/02228

(2- oxot et rahydr of uran-4-yl ) - N net hyl - am no] - et hoxy} - 7- cycl opent yl net hoxy- qu

I nazoline (182) 4- [ (3-chloro-4-flueragophenyl) amno] -6-{2- IN ’
(2- oxot et rahydr of uran- 3-yl ) - N- et hyl - am no] - et hoxy} - 7- met hoxyqui nazol i ne
(183) . L , . . .

4- [ ( 3- chlaseons; pREPPiphe e ) RRe e itate INfiirexetdepEAhyitbf snaiayl ) - N-m
et hyl - amyagheat hoxy} witey ¢! apendyl X v Wdtaeokkitngobd84) 4- [

(3-chl or q;,4-f] ugrg-phe ) g ankn -6-{2- [N

( 2- oxot et dr gf‘gf’aﬁ- ggél 3“%\% n@?ﬁﬁz)a{m' no] - et hoxy} - 7- cycl opent yl net hoxy- qu
i nazol i n®,(¢85ye 4-0 [5§ 3tailigeo gtlf,| mecbypanaythlamide|methancld- 9:6)

6- di met hya2s0%P=tRrRR0k 81 4-Y /2P =0BYLOXY Y4 7 (MEfTOXY- qui nazol i ne (186) 4- [
(3-chl oro-4-fl uoro-phenyl) am no] -6- f3- (6,

6- di net hyl 2- oxo- nor phol i n-4-yl) - propyl oxy] - 7- cycl opent yl oxy- qui nazol i ne
(187) The following compound is obtained analogously to Example X:

4-[ (3-chl oro-4-fl uoro-phenyl)am no] -6-[ 3- (6, 6-di net hyl 2- oxo- nor phol i n-4-yl)
- propyl oxyl - 7- cycl opent yl net hoxy- qui nazql i ne 9188L éR) -4-
(l-pheny”;étﬁYﬁ%3a %gfo:g:f%gpqughenyl)amlno -6-hydroxy-7-cyclo-

6- di met hyen2yomeahoppotiuindzyl jner opyl oxy] - 7- cycl opent yl oxy- qui nazol i ne
(189) "4+ | - chl or.p- 4. f.l.uar.o- phen o] PRESVAN R ,

6- di met hyt 2Y%§%": 'nodr)‘p’}r?ol @%—1}%@ )giegf hé%lf?g%ﬁgt%o&%rf[d‘ﬁeu/ rrll{aeg:o aned/ <oRgLBoI 55141
- 96 PCrtrEred/ egpegug 1@amponia = 90:10:0.1)

4-[ (3- chivase- 4pkkdonr- pRemyl:) anzne] sés| 2368, fmdiret hyl 2- oxo- nor phol i n-4-yl)
-ethoxy]-6-cycFobutyIoxy-quinazoline (191) 4- [ (3-chloro-4-fluoro-phenyl)
amno] -7- [2- (6,

6- di met hyExampte-Kbr phol i n- 4-yl ) - et hoxy] - 6- cycl opent yl oxy- qui nazol i ne (192)
4-[(3-chl oro-4-fluoro-phenyl)amno]-7-[2-(6, 6-di met hyl 2- oxo- nor phol i n-4-yl)

-ethoxy]iqlﬁggEgggéglgzgiéggéggﬁgéJ¥3amino]-6—benzyloxy—7—cyclo-

pentyloxy-quinazoline

0.65 ml of bromocyclopentane are added to a mixture of 2.30 g
4-[(3-chloro-4-fluoro-phenyl)amino] -6-benzyloxy-7-hydroxy-
quinazoline and 6.00 g potassium carbonate in 6 ml of N,N-di-
methyl-formamide and the reaction mixture is stirred for 18
hours at room temperature. Another 3.00 g of potassium carbo-
nate and 4 drops of bromocyclopentane are added, and the re-
sulting mixture is stirred for 2.5 hours at 50°C. The reaction
mixture is partitioned between ethyl acetate and water, and
the aqueous layer is extracted with ethyl acetate. The combi-
ned organic extracts are washed with concentrated agqueous
sodium chloride solution, dried over magnesium sulfate and
concentrated in vacuo. The bily residue is triturated with

methanol, the resulting solid precipitate is filtered off,
washed with cold methanol, and dried in vacuo.

Yield: 2.09 g (77 % of theory),
R, value: 0.63 (silica gel, methylene chloride/methanol 9:1)
Mass spectrum (ESI'): m/z = 462, 464 [M-H]"

The following compound is obtained analogouslyto Example XI:



(193)
4-[ (3-chl oro-4-fl uoro-phenyl)am no]-7-[2-(6, 6-di ne thyI2 oxo- nor phol i n-4-yl)

- et hoxy] - 6- cycl opr opyl nmet hoxy- qui nazoline (194) 4- [

( 3- chl or o- 4wDloasss1@t phenyl ] amino] -7- [2- (6) PCT/EP00/02228

6- di met hyl 2- oxo- nor phol i n-4-yl) - et hoxy] - 6- cycl opent yl met hoxy- qui nazol i ne
(195) - 71 -

4- (3-chl oro-4-fl uoro-phenyl)anm no]-7-[2-(6, 6-di net hyl 2- oxo- nor phol i n-4-yl)
- et hoxy] - 6- cycl ohexyl net hoxy- qui nazol i ne (Z96) 4- |

(3-chl oro-4-fluoro-phenyl)amno] -7-(2- [N
Eigg;OteUﬂahﬁdHQbub&ﬂo4oyh}fmhﬁ?bh#heﬁyﬂ”Kﬂlnﬁﬂh@X%bnﬁyMBk?Oﬂycﬂé18320|lne
4-1(3- chFSFS x&mF &8#3 Sﬁlna éﬁ?ﬁo] 7-{2-[ N- (2- oxot etrahydrofuran-4-yl)-Nm
et hyl - amRaoyabugox§}84%- é%/lcflcqﬂarﬁeﬂloﬂ‘ﬁ—t Laaeothherid@gyethanol /concen-

4- [ (3- chleQizget Ehﬁgbgspagmahlgn;nQ& 70 { Z)[ N- (2- oxot et rahydrof uran-4-yl)-N-m

(3 Ui or 838 FRBFSFBRGAGEE ‘ahiHis = 37Pp. Apfy agf | 1 (199 47 1

(2- oxot etrahydr of uran-3-yl) - N—nethyl am no] - et hoxy} - 6- met hoxyqui nazol i ne

| 200)

4-1 ( 3- chloro§% fTuor o- phenyl ) anmi no] - 7-{2-[ N- ( 2- oxot et r ahydr of uran-3-yl )-N-m
et hyl -am no] - ethoxy} 6- cyclopentyloxy qU|nazoI|ne WO 00/ 55141 97 _
PCT/EPOOLO.I‘. Az 2 : 2 ihagainge -7- {2- [N
(2-oxote f et h cl opent

e S Hyabagea g, gﬁgﬁgum NS Feg %nz%mo@a) 7 me%mcargxnﬁgxy i

4-[(3- chIq@rmaéoﬁlmon%ﬁbewythatrmmiyﬂ -didx@.de- dnmehbypbZes¥acavsphol i n-4-yl)

- | t
4pE?gycgf%%qunﬁFugéxugﬁézé ?ghﬁﬁ%éé%£ﬁ&g 5€rga8¢§§thylz oxo- nor phol i n-4-yl)
-propylo%}Flé—CQQI8p@ﬁt§h©R§YqU|nazollne (204) 4- [

gBdChl ?L(Rl' ‘Zlviiﬁl@f 0o péﬁncfd:)hafa ;@;‘é]l ﬁethﬁieﬁé, chlclarlde/tmeithatnﬁal/concen— I

i me ox0-norphol in p cycl opent yl net hoxy- qui nazol i ne
(205) (Rﬁé alfeé[ a@feﬁﬁsnwma?%w %%p%do]%x ){") [3- (6,

& di met hyl - 2- oxonor phol i n-4-yl ) - propyl oxy] - 6- cycl opent yl oxy- qui nazoline 1
tablet cafR ¢eltalwifiy compound is obtained analogously to Example XII:

(1) 4-chloro-6-cyclopentyloxy-7-methylcarbonyloxy-quinazoline
R, value: 0.69 (silica gel, methylene chloride/methanol/concen-
trated agqueous ammonia = 90:10:0.1)

Example XITI

g-benzyloxy-7-methylcarbonyloxy-3H-quinazolin-4-one
Prepared by reaction of 6-benzyloxy-7-hydroxy-3H-gquinazolin-
4-one with acetic anhydride in pyridine.

Yield: 68 % of theory,

Melting point: 231-233°C

Mags spectrum (ESI’): m/z2 = 309 ([M-H]-

The following compound is obtained analogously to Example
XITII:

(1) 6-cyclopentyloxy-7-methylcarbonyloxy-3H-quinazolin-4-one



active substance 75.0 ng cal ci um phosphate 93.0 ng corn starch 35.5 ng
pol yvi nyl pyrrolidone 10.0 ng hydroxypropyl net hyl cel | ul ose 15.0 ng nmagnesi um
stearate 230.0 ng E~ya , ' on The active substance is mxed with cal cium :
phosphate, ®9#/55t4drch, pol yvi nyl pyrrolidone, hydroxypropy|pcetdrydezeid ul ose
and half the specified anount of magnesium stearate. Blanks 13 mnmin
di aneter are produced in a tablet-nmaki i@ machi ne and t hese are t hen rubbed
through a screen with a nmesh size of 1.5 nm wo o0o0i ssi ai
PCT/ EPOOQ/ 0222 u5|ng sui,t abl e chin nd m xed mntp the rest of the
magnesi unts V@argte O-PHi dS4tdfal ge i § orhdg F%W%%W%ﬁhl ne
to farm taddtetd adue¢uschﬂnqnmi shapeloveight of core: 230 ny die: nm
convex T b S uc r ated with a f|In1conS|st|ng
essenti arlﬁ?/é%féié dr ox@p(r%épE; € c?ﬁﬁl @v!sgﬁ The finished fil mcoated
tablets are polished with beesmax Wei ght of coated tablet: 245 ng.
Conposi t ipEmdl & aiyet contains: active substance 100.0 ng | actose 80.0 ny
corn starch 34.0 ng pol yvinyl pyrrolidone 4.0 ng magnesi um stearate 220.0 ny
Met oh ~. s~f PrE~23r31' ~ Cn The actlve substance, | actose and starch are
et By 2 K lax BhBAZQ) im-4rengjueous sol ution of the
pol yvinylpyrrolidane. After t SO ) n.screened (2.0
mesh si zel%)’y e(f?% ré&éétlroerllcg%type PP et a’?&%%;]"‘{] %S@F’éé’néanﬁaéf’n (1. 5
rnm-mesh adixk)widid fomnanigiineancetstadiedeti@drol nlshed mxture is
conpr essegi 4103 f 0fan¢ add &lreory,

R, value: 0.45 (silica gel, methylene chloride/methanol/concen-

trated agqueous ammonia = 90:10:0.1)
Mass spectrum (ESI"): m/z = 267 [M-H]

The following compound is obtained analogously to Example XIV:

(1) 6-cyclopentyloxy-7-hydroxy-3H-quinazolin-4-one

R, value: 0.42 (gilica gel, methylene chloride/methanol/concen-
trated agqueous ammonia = 90:10:0.1)

Mass spectrum (EI): m/z = 246 [M]®

Example XV

Prepared by catalytic hydrogenation of 2-nitro-4-hydroxy-
5-benzyloxy-benzoic acid with Raney nickel in methanol.
Yield: 71 % of theory,

R, value: 0.53 (silica gel, methylene
chloride/methanol/concentrated aqueous ammonia = 90:10:0.1)
Mass spectrum (ESI'): m/z = 258 [M-H]~

The following compound is obtained analogously to Example XV:

(1) 2-amino-4-hydroxy-5-cyclopentyloxy-benzoic acid

R, value: 0.38 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia = 90:10:0.1)

Mass spectrum (ESI): m/z = 236 [M-H]~



Wei ght of tablet: 220 ng D aneter: 10 nm biplanar, facetted on both sides
and notched on one side. WO 00155141 _ 99 _ Conposition: | tablet
contains: active substance 150.0 ng powdered | actose 89.0 ng corn starch
40. 0 ng col woiedasiasi | i ca 10.0 ng pol yvi nyl pyrrolidone 10. Opogris@iesi um
stearate '.0 m-a 300.0 ny PCT/EPOO/022g§ Pre~r~t i can The active substance
m xed wth | actose, corn starch and silica is noistened wth a 20% agueous
pol yvi nyl pyrrol i done sol uti on and passed through a screen with a nesh size
of 1.5 mm The granules, dried at 45C, are passed through the same screen
again ang n1Xﬁd kjﬁh the specified anmbunt of magnesi um stearate. Tablets
are pres e mxture. Weight of tablet: 300 ng die: 10 mm flat 1
capsul e contains: active substance 15Q 0 ng corn starch (dried approx.

180.0 ”Uz'ﬁ&£9534(99&98%6dﬁ: PR A0 STBGARSI UM Stearate .o ner
appr ox.

8 ng d '755146d d i i

g of sodium are added portionwise to a mixture of 20.30 g
6-n1tro-benzo[1,3]dloxole-s—carboxylic acid and 81.2 ml of
benzyl alcohol in 120 ml of dimethyl sulfoxide cooled in an
ice/water bath. The reaction mixture is allowed to warm up to
room temperature and stirred for approximately 21 hours. The
brownish red soclution is diluted with 600 ml of water and
extracted with methylene chloride. The aqueous layer is acidi-
fied with concentrated hydrochloric acid and stirred for two
hours at room temperature. The precipitate is filtered off,
washed with water, and dried.

Yield: 18.63g (67 % of theory),

Melting point: 172-175°C

Mass spectrum (ESI"): m/z = 288 ([M-H]~

The following compound is obtained analogously to Example XVI:

(1) 2-nitro-4-hydroxy-5-cyclopentyloxy-benzoic acid

R, value: 0.61 (silica gel, toluene/1,4-dioxane/ethanol/acetic
acid = 90:10:10:6)

Masgss spectrum (ESI'): m/z = 266 ([M-H]"



- 10Q PCTI EPOO/ 02228 Pr~nara

exci pi ents, passed through a screen with a nmesh size of 0.75 mm and

honogene
packed

Capsul e
subst anc

ously m xed using a suitable apparatus. The finished m xture is

c~ The active substance is mxed with the

nt o WO 2¥s514thar d gel ati ne capsul es. Capsul e filling:pcEiEroeg2zeg20 Ny
shell: size 1 hard gel atine capsule. 1 suppository contains: active

e 150.0 ng pol yet hyl enegl ycol- 7806 5S0. 0 ng pol yet hyl enegl ycol

6000

460. 0 ng pol yoxyet hyl ene sorbitan nonostearate g402,000.0 ng ara ~SL. After

t he supp
di stribu
suspensi
p- hydr ox
sol ution

ository mass has been nelted the active substance i s honogeneously
RAAOIGT AT

t %P thge ¢R8) PrPduGh8i ed into chilled moul ds. 100 m

of

on contain: active substance carboxynet hyl cel | ul ose-Na-salt nethyl

%gegégggg_propyl p- hydr oxybenzoat e gl ucose gl ycerol 70% sorbito
: g 0.10 g 0. g 0.01 g 10.0Q g 5.00 g 20.00 g WO 00/55141 -

101 flavouring dist. water PCT/EPOO/ 02228

4- (3-chloro-4-fluorophenylamino) -6-{3- [4- (methoxycarbonylme-

0.07 ml of methyl bromoacetate in 1 ml of acetonitrile is added
dropwise to 250 mg of 4-(3-chloro-4-fluorophenylamino)-6-[3-(1-
piperazinyl)propyloxy] -7-methoxy-quinazoline and 0.13 ml N-
ethyl-diisopropylamine in 5 ml of acetonitrile. After 2 hours'
stirring at ambient temperature the mixture is concentrated by
evaporation, mixed with water and extracted with ethyl acetate.
The organic phases are washed with saline solution, then dried
with magnesium sulphate and concentrated by evaporation.

Yield: 150 mg (51 % of theory),

R, value: 0.54 (silica gel; ethyl acetate/methanol/conc.
agqueous ammonia = 9:1:0.1)

Mass spectrum: (M-H) = 516, 518

The following compounds are obtained analogously to Example 1:

(1) 4-(3-chloxo-4-fluorophenylamino)-6-{3-[1- (methoxycarbonyl-
methyl) ~-4-piperidinyl] propyloxy}-7-methoxy-quinazoline

R, value: 0.79 (silica gel; ethyl acetate/methanol/conc.
aqueous ammonia = 9:1:0.1)

Mass spectrum: M* = 516, 518

(2} (8)-4-[(3-bromophenyl)amino}-6-({1-[ (ethoxycarbonyl)me-
thyl] -pyrrolidin-2-yl}methoxy) - 7-methoxy-quinazoline

R, value: 0.68 (silica gel, ethyl acetate/methanol/concentrated
aqueous ammonia-solution = 9:1:0.1)

Mass spectrum (EI): m/z = 514, 516 [M]®

(3) (R)-4-[(3-bromophenyl)amino] -6-({1-[(ethoxycarbonyl)me-

thyll -pyrrolidin-2-yl}methoxy) -7-methoxy-quinazoline
R, value: 0.75 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (EI): m/z = S14, 516 [M]*



0.30 g ad 100 nlL Er~t~a ra i on : The distilled water is heated to 70C. The
nmet hyl and propyl p-hydroxybenzoates together with the glycerol and sodi um
salt of carboxynethyl cellul ose are dissolved therein with stirring. The

sol ution iswee@sfigh to anbient tenperature and the active SpSpkpifsnssS added
and honogeneously dispersed therein with stirxing. After the sugar, the
sorbitol solution and the flavouring-haye- been added and di ssol ved, the
suspension is evacuated with stirring to elimnate air. 5 nl of suspension
contain 50 ng of active substance. Conposition: active substance 10.0 ng
0.01 N hydrochloric acid g.s. double-distilled water ad 2.0 Ml Pry= ara i

on The ag}j VegpUbSE pdICen] Srdll £5alesd b'hehﬁ}?)aﬁiﬁé}?ﬁéy f%ﬁéﬁl%trr@cex ). 01 N HCI,

made isotonic with common salt, filtered Sterile and into 2 n
anpoul escafbmpy)b)l memwlhmymbm-@nyd}ﬁétbong) 07 0dy N dpahtndidxgr-i ¢ aci d

g.s. dou fn&'iéiiﬁéed water ad 10.0 ni WO OO S5141 - 102 PCT/ EPOO/ 02228
P..~~1c37C~1"..7 ~~T. actiye subs“fnce | dlssolved I n_the necessary

amount oRe yageNn AcE? Hﬁ&glFéogﬁ r CURFE methaspddcepeeire and
transf er tedtedtagqidouns anmumizess 9D :adpdubé cont a| ns. actlve subst ance

lactose fopsi AL AL (EST) : m/z = 527, 529 [M-H]-

(5) (8)-4-[(3-chloro-4-fluoro-phenyl)aminol-6- ({1~ (methoxy-

carbonyl)methyll -pyrrolidin-2-yl}methoxy) -7-cyclopentyl-
methoxy-quinazoline

R, value: 0.67 (silica gel, methylene chloride/methanol/concen-
trated agueous ammonia = 90:10:0.1)

Mass spectrum (ESI"): m/z = 541, 543 [M-H]"

Example 2

4- (3-chloro-4-fluorophenylamino) -6-{3- [N- (ethoxycarbonylme-

380 mg of a mixture of N- (3-bromopropyl)sarcosine ethyl ester
and N- (3-chloropropyl)sarcosine ethyl ester in 5 ml dimethyl-
formamide are added dropwise to 500 mg of 4-(3-chloro-4-fluoro-
phenylamino) -6 -hydroxy-7-methoxy-quinazoline and 220 mg of
potassium tert.butoxide in 15 ml dimethylformamide. After 3
hours' stirring at 80°C and standing overnight a further 110 mg
of potassium tert.butoxide and 190 mg of the sarcosine mixture
are added and the reaction mixture is stirred for 4 hours at
go°C. It is filtered, the filtrate is concentrated by evapora-
tion, the residue is taken up in water and extracted with ethyl
acetate. The organic phase is separated off, dried and concen-
trated by evaporation. The residue is purified by chromato-
graphy on a silica gel column.

Yield: 390 mg of (52 % of theory),

R, value: 0.68 (silica gel; ethyl acetate/methanol/conc.
agueous ammonia = 9:1:0.1)

Mass spectrum: (M-H) = 475, 477



5.0nm '1S. O0m 20.0 ng P,res ara ; on The active substance is m xed
with actose for inhalation. The m xture is packed into capsules in a
capsul e-maki ng machi ne (wei ght of the enpty capsul e approx. 50 ngy). weight
of capsul e: WpOBdsKY si ze of capsule - 3 Solution for inhal atTmpooioe2s

hand- hel d nebulisers containing ~_S ny ar ivP ~~ha once 1 spray contains:
active substance benzal koni um chl ori de7&8N-hydrochloric acid g.s.

et hanol /water (50/50) 2.500 nmg 0.001 ng ad Z5.000 ng WD 00/55141 - 103

PCT/ EPOOI Q2228 .~nar.a ;on The active substance and benzal konium chl ori de are
di ssol vedie LAl AGREWSPEPONBEF SoX A IIEthRAAIOICFEY; bR FXAmRl sk ed wi ¢ h

1IN hydrochloric acid. The resulting solutionis filtered and transferred

into suitg?l Eﬁoqtqugeﬁgﬁagé?gﬁgljgvg?QO/55 4ﬁ5eﬂgkh8§§§a£8§ﬁ§i'dges)

Contents the contai
pyrrolidin-1-yl)propyloxyl -7-methoxy-quinazoline

R, value: 0.38 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (EI): m/z = 514, 516 [M]®

(2) (R)-4-[(3-bromophenyl)amino] -6~ [3- (2-methoxycarbonyl-

pyrrolidin-1-yl)propyloxy] -7-methoxy-quinazoline
R, value: 0.41 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (EI): m/z = 514, 516 [M]*

Example 3

4- [(3-bromophenyl) amino] -6~ (2-{4-~ [ (ethoxycarbonyl)methyl] -

-]= -7~ - i aline

1.50 ml of diisopropyl-ethylamine and 1.10 ml of 1-[(ethoxy-
carbonyl)methyl] -piperazine are added to 1.00 g of 4-[(3-bro-
mophenyl)amino] -6- (2-bromoethoxy) -7-methoxy-quinazoline in

20 ml acetonitrile. The reaction mixture is stirred for two
days at ambient temperature. The precipitate formed is filtered
off and the filtrate is concentrated by evaporation. The
residue is taken up in ethyl acetate and washed once with
saturated sodium hydrogen carbonate solution and once with
water. The organic phase is dried over magnesium sulphate and
concentratéd by evaporation. The crude product is purified on a
silica gel column with ethyl acetate/ethanol/concentrated
aqueous ammonia solution (9:1:0.1) as eluant.

Yield: 450 mg of (38 % of theory),

melting point: 155°C

Mass spectrum (EI): m/z = 543, 545 [M]®

The following compounds arxre obtained analogously to Example 3:
(1) 4-[(3-bromophenyl)amino] -6-(2-{N-[(ethoxycarbonyl)methyl] -

N-methylaminoc}ethoxy) - 7-methoxy-quinazoline
R, value: 0.55 (silica gel, ethyl acetate/methanol = 9:1)



- 104 1. Hicyclic heterocycles of general formula Rn \ ~Ro NR~- A - B
cz) N~C - D Rd wherein Ra denotes a hydrogen atomor a Cl_4-al kyl group,
PCT/ EPOO/ 02228 Rb denotes a phenyl, benzyl or 1-phenylethyl group wherein
t he phenyl WO0EEM1|i s substituted in each case by the groupsTRPod/a221R, ,
whilst Rl and R2, which may be identical or different, each denote a

hydr ogen, quorlne chlorine, bromng &7 rodine atom a O _4-al kyl,

hydr oxy, , -al koxy, C, _6-cycloal kyl, . C, _6-cycl oal koxy, Cz_5- aIkenyI or
Cz_5-alk [Q n yl o r hyl or aryl met hoxy gr oup, a
C, _5-al kﬁ]ﬁélsog %Er@ éﬁgkyn% oxy@(é/gsr oﬁqu?bl I st the unsaturated noi ety may

not be linked to the oxygen atom a C -alkylsulphenyl
a _, -al kybsulphi(Bybrofo eﬂi:ryaﬁﬂcqhmydz (#, N,-balsltxésabﬁpema&fyl)me-

trlfluoro | su i fl ronethylsulphlnyl or

trifl uorBQiﬂépgﬂPgﬁg%?&b '2) Lihc’ RADAFCLHBEROxy group substituted by 1
to 3 flulgivelatonk,38 MIGWBSQEA; ECEyEPQOéﬂQQQ)S - 105 an ethyl or ethoxy
group sufgilt Uhedebuml (k8) P h)HU gk Aty )+

(3) 4-[(3-bromophenyl)amino] -6-(2-{4-[1,2 bis(methoxycarbonyl) -
ethyl] -piperazin-1-yl}ethoxy) -7-methoxy-quinazoline

R, value: 0.61 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (EI): m/z = 601, 603 [M]”

(4) 4-[(3-bromophenyl)amino] -6-[2-(4-{1- [ (methoxycarbonyl)me-
thyl] -2- (methoxycarbonyl) -ethyl}-piperazin-1-yl)ethoxy] -
7-methoxy-quinazoline

R, value: 0.51 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*): m/z = 616, 618 [M+H]"

(5) (R)-4-[(3-chloxo-4-fluoro-phenyl)aminol-6-{2-[2- (methoxy-
carbonyl) -pyrrolidin-1-yl] -ethoxy)}-7-cyclopentyloxy-quina-
zoline

R, value: 0.65 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia = 90:10:0.1)

Masg spectrum (ESI’): m/z = 527, 529 [M-H]"

(6) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(2-{4-[(ethoxy-
carbonyl)methyl] -piperazin-1-yl}-ethoxy) -7-cyclopentyloxy-
quinazoline

R, value: 0.54 (silica gel, methylgne chloride/methanol /concen-
trated aqueous ammonia = 90:10:0.1)

Mass spectrum (ESI’): m/z = 570, 572 [M-H]-

(7) 4-[(3-chloro-4-fluoro-phenyl)amino] -6-cyclopentyloxy-
7-(2-{N- (2-hydroxy-2-methyl-prop-1-yl) -N- [ (ethoxycarbonyl) -
methyl] -amino} -ethoxy) -quinazoline

R, value: 0.28 (silica gel, ethyl acetate)

Mass spectrum (ESI’): m/z = 573, 575 [M-H]~



a cyano or nitro group or an am no group optionally substituted by one or
two G _9-al kyl groups, whilst the substituents nay be identical or
different, or Rl together with RZ, if they axe bound to adjacent carbon

at ons, denow® @/s50A=CH CH=CH, - CH=CH- NH or - CH=N-NH group @a@/EPc)/@e80tes a
hydrogen, fluorine, chlorine or brom ne atom a Cl_4-alkyl, trifluoronethyl
or Cl_4-al koxy group, R~ and Rd, which ™y be identical or different) each
denote a hydrogen, fluorine or chl orine atom a nethoxy group or a nethyl
group optionally substituted by a nethoxy, dinethylam no, diethylam no,
pyrrolidino, piperidino or norpholino group, X denotes a nethine group

substi t ut esl) by- B(Eydmlb:gjmﬂflmom pbbng@ésamiaﬁn»}nG-kytémia&y&bxy-

-O-Cl1_6-akkyle ).

-0d _,-a Y% egi &j\;m-%ct_h C% ’ﬁ%ene bﬁ%ﬁ&n "4t %1) e} qﬂ(’?’lle%&namlﬁﬁyl ene or
_0d_ -aff %%n@@oun%y@%élwlélﬁé by Braﬁkm%@fgrtdxfp copmiousd PHePaxygen
at om of t h&d albp Va1 O e )0 WALDS tiolueaehs CasErdmid iadsed o tbhaeRkcycl i c

het er oar ogmat i in n Cl. 6- kyI raun |ch is substituted by an
R60- CO orgqa?é’ﬁcl(f@ d. 2-3al(ﬁ§%"l§?‘o%e el?Ys%tg‘iﬁbe 4s hereinafter defined and
t he oxygehda%omqﬂtltm @Iﬁivéneml$0ﬂe'@2105(29 HMaHRyI ene groups in each case
is linked to the b| cyclic heteroaromatl c ring, an -0O C2_6-al kyl ene group

whi ch |s u stl q’%:rom |t|on rds r ox 4a|koxy,
am o, i e KIS

(A _4-al k'y/+§2amﬂt2 q:gd—tt@ltlmihlyd;roﬁhpen'ralrylbl Nmmqﬁimll—ramlnpl] pel:hmcm}) or
4-(d _, - K n Y é{éﬂ

abovenent onedz%%er ﬁﬁea(r%ﬁaggo&agg?ﬁme(a%% I%hardro t he

bi cyclic ﬁ@?@o?m%twa@ Prepare éY " searkipr et g3ré'm9m°arﬁllhydro furan-
-NR -C1 628¢ﬁeWWﬂEh NJH%thQibenzgﬂahQﬁékah@T§Ubsequent hydrogenolytic

- NR4- C1 ,- &3 | oal -NR4-C, ,-cycl oal kyl ene-d _, -al kyl ene
or -NR4- %‘ﬁncf n_ehec(aé(El %ﬂ ? yI ene-d _ -al kyl ene group, whi | st the

- NR4- rm.%ayaépet hé- aao&é%hﬁowd fEeNs aicetéaeﬁmehaén% Fihiked to the

bi cycli c Mederassammin qBsMY: e RsxEnetigs [R+Rydr ogen atom or a
a ,-al kyl group, an oxygen atom this being linked to a carbon atom of the

group B, or
(10) 4-[(3-bromo-phenyl)amino]-6-(2-{N-(2-hydroxy-2-methyl-

prop-1-yl) -N- [ (ethoxycarbonyl)methyl] -amino} -ethoxy) -7-meth-
oxy-quinazoline

(11) 4-[(3-bromo-phenyl)amino] -6-[2-(6,6-dimethyl-2-oxo-mor-
pholin-4-yl) -ethoxy] - 7-methoxy-quinazoline
R, value: 0.33 (silica gel, ethyl acetate)
Mass spectrum (ESI'): m/z = 499, 500 [M+H]"

(12) 4-[(3-bromo-phenyl)amino] -6-{2- [N- (2-oxo-tetrahydrofuran-
4-yl) -N-methyl-amino] -ethoxy}-7-methoxy-quinazoline (The
starting material 4-methylamino-dihydro-furan-2-one was
prepared by reaction of 5H-furan-2-one with N-methyl-benzyl-

amine and subsequent hydrogenolytic removal of the benzyl
group)

R, value: 0.38 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI'): m/z = 485, 487 [M-H]~



a NR4 group, the latter being linked to a carbon atom of the group B and R4
bei ng as herei nbefore defined, B denotes an R60- CO al kyl ene- NRS,
(RTO-PO-ORB) -al kyl ene-NRS or (R, O PO R9)-al kyl ene-NRS group wherein in
each case tweoakdtyl ene noiety, which is strai ght - chai ned apérgpgaioaizes 1 to
6 carbon atons, may additionally be substituted by one or two C _2-al kyl
groups or by an R60-CO or R60-CO O _z-gbkyl group, whilst RS denotes a
hydrogen atom a C _4-al kyl group which may be substituted by an R60- CO
(R,O0POORe) or (RTOPOR9) group, a C,_,-alkyl group which is substituted
from posiBdagel® ¥y a hydroxy, Cl_4-al koxy) amino, C _,-alkylanno or di-

(C, _,-alkyl)-amno group or by a 4- to 7- rrenbered al kyl enei m no group,

A b té)’%\é\% ravr)‘?ﬁénolm% o7 BEEl b PRV 8355 osi 11 on

n‘ay be ,u »: 20 Al Y EMRPIRN L QOO [ 'l."\l._ll RZ.0 hony|
i mno Ord“1@C 4c&'&¥kﬂe&ﬂbﬁ9c9£9 1 Pm JQ |ﬁ@¥&€ﬁheoﬁre add
C3_, - cycl oaI ﬁentl cal or

di T ferent30 H%lgeé’ hﬂca{gé ﬁéﬁg hgn% '6’9"5?] 'eﬁ'(ﬂﬁlré“(ilthQPR‘YI‘7gF‘ﬁE|b°WT ch
may be supsmatmtl&chef namspedi ethandl ories dednt isnhydxaxye €s reﬂlkﬁé&

am no, fgj A l&?ﬁlta%‘ e 9% d‘rhéx? ﬁﬁ %#Yé&retah CACRYM ¥ Eeg.y ev?%ora—

7- menber enel m no oveman I one
7- menber &d-oa WlldeﬁélﬁnFﬁBer Eﬁﬁéufpﬁ ?e%lcwltdefsl@da%tcwpélﬁéogrénbm anthe 4

posi ti on gyau dae greaplcaqadmbwlan eesuglarh@&ta&t&/@wan@uq@bneénarﬁaéahl nyl,

sul phonyl_, imno_or gC oi ngo(% ?T%rr_an) rou -cycl oal kyl group

opt i onal Ia)guﬁ?b‘lft a{“HPéla r thy gro ps 5”&3 5-al kenyl or

C3_5- al kyfiyeldgr @Gpmgwmfl éfl4the0€m§1mw}e)t,ed nmoi ety may not be linked to the
oxygen atitidgCointcygheallybeC, _4-al kyI ar yl, aryl-d _qg-al kyl or

RgCO (R, CR= t Re and r;ray be identical or different,
in each &?ssé) &gﬁﬁguﬁ‘mﬂ%%gﬂz afo#:%r 1 -al kyl group and Rg denotes a
Cl_4-al kyl, C3_,-cycloalkyl, C, _4-alkoxy or CS_,-cycloal koxy group, and R9

denot es %ﬂnﬁl:e?l‘ikyl’ aryl or aryl-C, _,-alkyl group, a 4- to 7-nenbered
al kyl enei mno6 group which is substituted by an R60-CO (R, O PO ORB) |,

(RROPORI) , RO-COC, ,-alkyl, bis
4-[{3-bromophenyl)aminol -6-{2- (4- (carboxymethyl) -piperazin-

1-yllethoxy}-7-methoxy-quinazoline

0.19 ml of 1N sodium hydroxide solution are added to 100 mg of
4- [ (3-bromophenyl)amino] -6- (2-{4- [ (ethoxycarbonyl)methyl] -
piperazin-1-yl}ethoxy) -7-methoxy-quinazoline in 0.30 ml of
tetrahydrofuran. The reaction mixture is stirred for three
hours at ambient temperature. Another 0.9 ml of 1N sodium
hydroxide solution are added and the mixture is stirred
overnight. Then it is neutralised with 1N hydrochloric acid and
concentrated by evaporation. The solid residue is triturated
with ethyl acetate and suction filtered.

Yield: 100 mg (contains about 0.5 equivalents sodium chloride),
R, value: 0.50 (Reversed phase ready-made TLC plate kE. Merck) ,
acetonitrile/water/trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI'): m/z = 514, 516 [M-H]"

The following compounds may also be obtained analogously to the
foregoing Examples and other methods known from the literature:



WD 00/ 55141 - ios PCT/EP0O0/ 02228 {R60-CO -d _,-alkyl, (R-0-PO ORB)

-ClL 4-alkyl O (R,O0POR9) d _g-alkyl group wherein R6 to RO are ae

her ei nbefore defined, a 4- to 7-nmenbered al kyl enei mi no group which is
subst i t ut edwbyosssial R60- CO or R60- CO- C1_4- al kyl groups or bycrprdes22® group
and an R60-CO O _4-al kyl group wherein R6 is as hereinbefore defined, a

pi perazi no or honopi perazi no group Wi @o i-s substituted in the 4 position
by the group R o and additionally at a cyclic car bon atom by an R60- CO,

(RI O PO ORB) (R, 0 PO R9) aIk?/ bi s- -CO -Cl1_4-alkyl,
(R O PO OFH) 4d1<3zrlzam<gnpf@nwlmaalpel RET ({?er[ m%HhWQjFS’GEYM@ﬁéhHIhES to R9
are as hesspewiefiar-a daf intathoxy) -R-nedRoRy eguindvaliogen atom a C, _, -al kyl,
formyl, Cl_4-al kyl carbonyl or C _4-al kyl sul phonyl group, a pi pera2| no or
honnplpera2|no group which is substituted in the 4 position by the group
R o and i 62)addi t(2omethyiphenyl) emdaal aé- £{kt | etdwrysarkeons ) bethybl R60- CO
or R60- geﬂ-@iﬁq@ Nt by - ﬁatﬁ@{e¥ o iged an R60- CO-d _4- al kyl
group va?rel n R6 and %}O arg*gs) her ei nbe f)%le defined, a piperazino or
honopi perazi no group which is substituted in each case in the 4 position by
an R60- CO:) %hdxmhldﬁ@@mﬂlwlncl 6- a{kyl (et(HexPcRELERB) ) mEchyi bt kyl or
(R, O PO yeRe her ei nbef ore defi ned,
a pi pera?ﬁr‘P —éJl gieglzhlgn g?ot‘gt Ich’is %lrjog'slﬁ%t uted in the 4 position
by an R60- COC_ -aI kyl, bis- (R60-CO -C,_ -al kyl, (R O PO ORB)

-d _,-al kyd) or- [(B—@H?.@rRQ)tL -£CuoroapkghyDramimeindg -i (s{ laddethorgthybo-

substitute at,0 r

R60- CO- C ﬁ) ﬁ(t% g’u%@ﬁ(aq s ?Q?@%t%%%)r o7ugﬁlga%n§§% ggéggégﬁe4 al kyl
group wher el n R6 to RO are as herei nbefore defined, WO 00/ 55141 - |09
PCT/ EPOO/ %2?4& @(lrﬂardlhc;d-i qaelﬁnbwemo{thtém;@rc@lmomnmetﬁ spbstituted in

h R60-CO O , - al kyl ,
bi s ?328‘2’&/5)’-”1%“ 4'%% h(’?iyg ?B%ﬂ%?’tyc?“maé Ryfr (R 0- PO |=z9§i Y

-G _,-alkyl group wherein R6 to R9 are as hereinbefore defined, a
mor phol i nggyorg h quleltmm%auaomssh{ﬁ[ e thhd Htrbdngwﬁ\é\@hﬁ@p- CO or

gﬁgugomﬁ%%ﬁ%lq %r'%gqﬁggéﬁoﬁ%éfgrggg%%qﬂloﬁ Zﬁgr"f%lni §|6nyl pi pe; ?Lnk%lw or

hexahydr oazepi nyl group substituted in the 1 position by the group R o,
whi I'st they )abp-VﬁfﬁlHd}@ngdpiethYaﬁEﬁ@ﬂﬁd( 1O thb&kycBrBaahl FRgehyl] -

addi tional | sub.stltu arb an RG0-CO (R O PO ORB
(R, O PORIIET1Hy %t“&?‘k’irg BeEho ‘he%y °lé~aa|(ky| (R, CzPOCRB)

-C_ al kyl or (RIOPORQ) -d _, -al kyl group whereln R6 to Rlo are as

her ei nbef e4¢®ﬁ(‘3“%om%pl?ﬁéh§r@bhﬁlhﬂbﬂ 6P| @tmﬂxﬁ%rhewmg?égﬁ%fpl nyl

group substl tuted in ou

abovenent® R H 14§ ’Vaﬁﬁﬁﬁ?f’ﬁa Fi n‘@%gg‘ﬁ‘ "&fg’&lﬁfe additionally
substituted at carbon atons by two R60-CO or R60-CO-d _, -al kyl groups or by
an R60- OQ g oy, @16 3moRAARGD) Shino Pl &V| {10F O YHSKGLE - BonUInBL Ry ST £ as

here'r““#QESZQ%? 'qe_yl}methoxy) 7-methoxy-quinazoline

(10) 4-[(3-bromophenyl)amino] -6-({1-[2- (ethoxycarbonyl)ethyl] -
piperidin-4-yl}methoxy) - 7-methoxy-quinazoline

(11) 4- [ (3-bromophenyl)amino] -6~ ({1-[3- (ethoxycarbonyl)propyl] -
piperidin-4-yl }methoxy) - 7-methoxy-quinazoline

(12) 4-[(3-bromophenyl)amino] -6~ ({1-[(ethoxycarbonyl)methyl] -
piperidin-3-yl}methoxy) -7-methoxy-quinazoline



a pyrrolidinyl, piperidinyl or hexahydroazepi nyl group substituted in the 1
position by an R60-CO-C ., -al kyl, bis- (R60-CO d ,-alkyl, (R, O PO ORB)
- _,-alkyl or (RROPOR9) -d ,-alkyl group wherein R6 to R9 are as

her ei nbef orwodesdisned, a pyrrolidinyl pi peri di nyl or hexapﬁﬂ&p@ﬁﬁgﬁnyl
group substituted in the 1 position by an R60-CO-Cl1_, -al kyl, bis- (R60-CO
d_,-alkyl, (R,O0POORB) -C~_,-alkyL @i (R G POR9) -d -aIkyI group,
whil st the abovenentioned 5- to 7-nember ed rings in each case are
additionally substituted at carbon atons by one or two R60-CO or

R60- CO- C(13) ak kY3 gbpopspbenyl) ami RA0-C( {Jr-duetandyaarbodl Paé Smiy) - - 110

PCT/EPOOéggggglg@Q %g?gimé £RbFYY - i”ﬂgﬁhd%?i%? aB@lE eR9 are as hereinbefore

def fined; 0XO0- i no ‘group whi e su tltuted by 1 to 4
Cl_2-al kyl groups, a 2-oxo-norpholinyl group which is substituted in the 4

F%SI tou gg (bm)a4hydaogeamapnai1ybyarmrﬁﬂ_lb-a(l hylt(fﬁiﬁlet%kﬁahos hﬁlhf)_t 6 to RO
a Ils 0
axe as h@%gﬁ%%éFBFEeﬁe$¥% %#i&%%g)é@gveneangxeaxing #g?%holinyl groups

in each case are linked to a, carbon atom of the group A, an R | ~s group

wherei n 'i@s S48% <§1%§bﬁ@§ﬁ@ﬁ;§1 da&rle{lz (ql@eabﬁiﬁ) @methyl) phos-
2- 0X0- tet ¥g ofu on t rahydr of uran- 4

2- 0X0- teP Bﬁ§$§ﬂ}3p¥?ér§ﬁ%ﬂa)iy Byﬁaﬂegh§¥yogulnazollne

2- oxo-tetrahydropyran-5-yl group optionally substituted by one or two

met hyl 9QRSa @r(aAbfaﬂo&méﬁp%tzmn&%atﬁa-qlh&dro@l%eth&ygstIt y Chlorine

atom a gr oup 0X ro IS, su ed from
p05|t|oneEHBﬁ%aPHEeﬁﬁdénh§dN¥$&Ft hexy). 5?%%%?0xanﬂﬁbnaey ling| kyl amino, di-
(C1l_4-al kyl)-am no, pyrrolldlno plperldlno hexahydr oazepi no, norpholi no,
hononor p aI Yl per zi no,
4-(Cl_a- 2?52 ? ﬁggp§£ gﬂé%gF ﬁgﬁélrnéé[(h 3& g(éEhBQg %ggﬁggfﬁﬁgy group
whi ch i stbubdt?t dek Obycaréemykﬂ1qﬁhxk Pﬁ@&éﬂﬁéPnQZYb}mﬁé§%ﬁyhhoazeplnyI

group subsihbtHbRY-gRikALolim@sition by the group Rlo, whilst Rois as
her ei nbef ore defi ned, WO 001 55141

(18) 4-[(3-bromophenyl)amino]-6-(2-~{1-[1- (methoxycarbonyl) -
ethyl] -piperidin-4-yl}ethoxy) - 7-methoxy-quinazoline

(19) 4-[(3-bromophenyl)amino] -6-(2-{1-[(methoxycarbonyl)me-
thyl] -piperidin-4-yl}ethoxy) - 7-methoxy-quinazoline

(20) 4-[(3-bromophenyl)aminol -6-(2-{4-[ (methoxycarbonyl)me-
thyl] -piperazin-1-yl}ethoxy) -7-methoxy-quinazoline

(21) 4-[(3-bromophenyl)aminol-6-(2-{4- [(ethoxycarbonyl)methyl] -
piperazin-1-yl}ethoxy)-7-methoxy-quinazoline

(22) 4-[(3-bromophenyl)aminc]-6-(2-{1-[(ethoxycarbonyl)methyl] -
piperidin-4-yl}ethoxy) -7-methoxy-quinazoline

(23) 4-[(3-bromophenyl)amino]-6-~(2-{1-{1,2-bis(ethoxycarbonyl) -
ethyl] -piperidin-4-yl}ethoxy) -7-methoxy-quinazoline

(24) 4-[(3-bromophenyl)amino] -6~ (2-{4-[1,2-bis(ethoxycarbo-
nyl)ethyl] -piperazin-1-yl}ethoxy) -7-methoxy-quinazoline



- 17.1 PCT/ EPO0/ 02228 a Cl1_6-al koxy group which is substituted by an
R60-CO, (R ,O0O POORa) or (R, OPOR9) group, whilst R6 to RO are as

her ei nbef ore defined, a C3_~-cycloal koxy or C3_~-cycl oal kyl - _, -al koxy
group, an amaowyssfdl | - al kyl am no, di-(C _9-al kyl)-am no, pyttreroctses,

pi peri di no, hexahydroazepi no, norpholino, hononorpholino, piperazino,

4- (Cl_4-al kyl) - pi perazi no, honopi per azia2o -or 4- (Cl_4-al kyl)

- honopi perazi no group, a 2-oxo-norpholino group which may be substituted by
1 or 2 methyl groups, C denotes an -O Cl.6-al kyl ene,

O CA_., - 3R ot kid dreomapbenyliamingl efelE3(4- Ueylleddopyragbonyl) me-

- O CA_, - ciyigy DRl Ky | i ¥eorieatbddnlpll) eBEhPL } -piperazin-1-yl) ethoxy] -7-meth-

-0 d _3-alkylene-C, . -cycloal kyl ene-d _, -al kyl ene group, whilst the oxygen
atom of t hmﬁlirb%ed group in each case is linked to the bicyclic
het eroaromatic ring, an -O Cl_6-al kyl ene group which is substituted by an

R60- CO or (J0-£03 @Lﬂf&{d@wengn@aﬁinwlésn Ry rabeiyehebengl figéined and

t he oxygen atom of the aboyenentioned- O ( G-éfk en roups.ipn each case
o | kot kT 5 R e RRBPR 5P DIEL | P TR A 4 LR BORV ky P SPECG oup
whi ch i s expsquing=sl fmreom position 2 by a hydroxy, O _, -al koxy, am no,

Cl 9-al kylam no, di- (Cl1_9-al kyl)-am no, pyrrolidino, piperidino,

nor phol i no, piperazino or 4-(Cl 9-al kyl ?- pi perazino group, and the oxygen

at om of th%7)atfgvb??e‘ﬁﬁmeeyéiiﬂ-lﬁ?ky§éh£' g?'oﬁ‘&thH’FYé’é&’E?OBX%é‘P}érWﬁked to

t he bi cyclidihet-gf0atmadyi}c 7-naghory - §livasdkieene group, an

- NR9- C1. 6- al kyl ene, -NRO-C, ,-cycl oal kyl ene,

-NR9- C1_3-al kyl eneC, _, -cycl oal kyl ene,

-NR9- C, _. {28 c4 okl Ieinamepbenyl hprinehes of 2- [2- (ethoxycarbonyl) -piperi-

-NR9-CI_BdfﬂkyJﬁneet@oxggcwctneehlsseye@@iﬁzﬁmwyI ene group, whilst WO
00/55141 - 112  PCT/ EPOQO/ 02228 the -NR4- noiety of the abovenenti oned

groups in each~case is linked to the bicyclic heteroaromatic ring and R4 is
as herei nbed) ol Gefinmmpphenydxsnéncht &ni 3 whi chimes hoxyreadbeayd) ®ar bon at om

of the ng]QpJﬁfje%ﬁ@4ng}|Browgéﬁyih’ﬁ-tﬁéﬁﬁcﬁ%ﬂ%iﬁh&&@ﬂnbo a carbon atom
, ed,

of the group D an is aS herel nbefore defin denot es an
R60- CO- al kyl ene-NRS, (R O PO ORB) -al kyl ene-NRS or (R O PO R9)-al kyl ene- NR5
group whet#in 4l Eadirarepbenyd) ahkydbne- (bt -y (meitibokryicerbenyl hihe = chai ned

and cont aiis) 11 41§ LAmAaN 1423 POl dd 103k YR agehghiet ut ed by one or
two C, _Z- a}:[iy]l 1;g';lgboups or b?/’qtz}iﬁ R%}é?%'or R60-COC¥Illz-aI kyl group, whilst R5

to RO are as hereinbefore defined,
(31) 4-[(3-bromophenyl)amino] -6-(3-{4-[(ethoxycarbonyl)methyl] -

piperazin-1-yl}propyloxy) -7-methoxy-quinazoline

(32) 4-{(3-bromophenyl)amino]-6-(3-{1-[(ethoxycarbonyl)methyl] -
piperidin-4-yl}propyloxy) -7-methoxy-quinazoline

(33) 4-[(3-bromophenyl)amino] ~-6-(3-{1- [ (ethoxycarbonyl)methyl] -
piperidin-4-yl}-2-hydroxy-propyloxy) -7-methoxy-quinazoline

(34) 4-[(3-bromophenyl)amino] -6-(3-{4- [(ethoxycarbonyl)methyl] -
piperazin-1-yl}-2-hydroxy-propyloxy) -7-methoxy-quinazoline

(35) 4-[(3-methylphenyl)aminol -6-(3-{4-[(ethoxycarbonyl)me-
thyl] -piperazin-1-yl}propyloxy) -7-methoxy-quinazoline

(36) 4-[(3-chlorophenyl)amino] -6-(3-{4-[(ethoxycarbonyl)me-
thyl] -piperazin-1-yl}propyloxy) -7-methoxy-quinazoline



a 4- to 7-nmenbered al kyl enei m no group which is substituted by an R60- CO
(R~OPOORB) , (R,O0POR9) , R60-COC,_4-al kyl, bis(R60-CO -C, _4-alkyl,
(ROOPOORB) -C,_~alkyl O (R,O0POR9) d _,-alkyl group wherein R6 to RO
are as her gidpbgdsesie defined, a 4- to 7-nenbered al kyl enei ngdyopsdbaisps Whi ch
is substituted by two R60-CO or R60-CO C, _4-al kyl groups or by an 860C0
group and an R60-CO-C _4-al kyl group-wB8rein R6 is as herei nbefore defined,
a pi perazino or honopi perazino group which is substituted in the 4 position
by the group R o and additionally at a cyclic carbon atom by an R60- CQ,
(ROOPO-ORB) , (R OPORB) , R60-CCC, _,-al kyl, bis- (R60-CO -C, _4-alkyl,
(R O PO G88) 4@ [ _(a.n&bllyb-yl)étﬁlﬁbPQR&) e L(létaio&yrba@beﬁply\dﬂéfl@ym% to R o

h b whi ch
SUbst t UBSEerRECRG L2y SAEPEPURSRY) £ e R R S i el Ty
substituted at cyclic carbon atons by two R60-CO or R60-CO C, _4-al kyl

roups 0 4 -F0Y - an

gF{60 E):C}Cl\ﬁ@)a?{;ﬁl éhen&iéthggérgfs %ZIP@ o e[maégﬁaje{?glgﬁ%gre del?x:;ﬁ]ed a

piper az R boR e YUy R PRELGRELY R ot BBeEPLGPRA i n each case i n the
4 position by an R60- COC14aIkyI bls(R6OCO) -Cl_4-alkyl, (R O PO ORB)

-0 _4-al kylg)or ([Rb%g%gﬁhe&}ﬁaﬂi [%p[lz\'\h%%hex aEBo%)are as

herelnbefore efin era2|ng per.azi ng’, group Ichis
subst i t uP¥Frodidhe-2- MB%PFPBW-%Y n7'FW Qqulng.ppg}p. €hi s- (R60- CO)
-d _,-alkyl, (R, OPOCRB) -d_~-alkyl or (R,0POR9) -C _4-alkyl group

and |s a | nagl Ly r R60- CO
ond s gy gy %hé“%f“%ﬁn&y Y RSB o OF e OO
gr oup mmlnpmeerézm ?ar%ler?BY%‘P td@ﬁqymelnaz%mﬁol ino or

honmonor phol | no group which is substituted in each case by an R60-CO

(RTO PO ( 0 cO-C Y, al kyl ,
(Rl O PO [I?ZOEFE%?PP%?W BRI ‘% k‘ietPE §6 Bygﬁ?%%“ﬁﬁ% to RO
are as h@l@lerrbéﬁ-mé Mo f nabhioxy) ﬂ?)f%ﬁmxmmalz@ﬂ@nﬁr phol ino group which is
substituted by two R60-CO or R60-CO Cl_4-al kyl groups or by an R60-CO group
and an R60- er her ei npef o d a
pyrroli dl(r‘i‘fg:o‘lpl[ﬁérgﬁi’ﬁﬂ’ﬂﬁ?‘y Jrﬂf(g“ 2%{61 ﬁVIeié‘PﬁUBaEEBEY#f’ﬂ?&Yﬂn the 1
position pbpetrhdlgreuplhn@thwbw s1- tmﬂneﬁwmmcwmedusnamli?nﬁerrber ed rings
in each case are add|t| onal ly substituted at a carbon atom by an R60- CO

(R, O PO al kyI
(R O POOF(éP & PE?‘I“"%@W% ’@W(Qg) Ak a{l'él(ﬂrfbmﬁ?’ﬁégg%%%‘l‘?ﬁ%ﬁt o
are as h@n@emlidﬁnm -gt} enbhoxy b- Py (2 -otd ttioxpte t hoxye F qdingkobine

hexahydr oazepi nyl group substituted in the 1 position by the group R o,

whi |l st the abovenentioned 5- to nbered ri ggs are in each case
addi ti ondiédy 4 Wob?%?&lienyli)ladmg}n%#@ﬂ/{d‘z gthoxycarbonyl)methyl] -

piperazin-1-yl}ethoxy) -7- (2-methoxyethoxy) -quinazoline

(45) 4-[(3-bromophenyl)amino]-6-(2-{4-[(ethoxycarbonyl)methyl] -
piperazin-1-yl}ethoxy) -7-ethoxy-quinazoline

(46) 4-[(3-bromophenyl)amino]-6-(3-{1-[(ethoxycarbonyl)methyl] -
piperidin-4-yl}propyloxy) -7-ethoxy-quinazoline

(47) 4-[(3-bromophenyl)amino]-6-(3-{4-[(ethoxycarbonyl)methyl]-
piperazin-1i-yl}propyloxy) -7- (2-methoxyethoxy) ~quinazoline

(48) 4-[(3-bromophenyl)amino]-6-(3-{1-[(dimethoxyphosphoryl) -
methyl] -piperidin-4-yl}propyloxy) - 7-methoxy-quinazoline



substituted at carbon atons by two R60-CO or R60-CO C, _, -al kyl groups or by
an R60- CO group and an R60-CO- C _,-al kyl group wherein R6 and Rio are as
her ei nbef ore defined, a pyrrolidinyl, piperidinyl or hexahydroazepi nyl
group substwowoasisin the 1 position by an R60-CO C _, - al kyper/mpmi242R60- CO)
C, _4-alkyl, (ROOPO-ORB) -d _4-alkyl or (R OPOR9) -C _,-alkyl group
wherein R6 to RO are as hereinbefore de¥4 med, a pyrrolidinyl, piperidinyl

or hexahydroazepi nyl group substituted in the 1 position by an

(&, o po ry3F A e itsinegaib vt nbr-5r 8 s i i BospbS s Tt oo

rings ar emeth]ebbmmsizaudmlhﬁﬂ@rbpyégbmr?utl%'thcmymb@modunas by one or
two R60-CO or R60-CO-C _, -al kyl groups or by an R6o- COgroup and an

R60- CO- C, _4- al ky| ou mhereln i fore deflned a

2- oxo- mor pA®) i hiol b?c}?ﬁiymﬂh(ﬁﬁ‘yﬂﬁﬁmﬁyguﬁsl[ E"f e@[ G@Ft’% AGEPY BRPRGT
groups, apﬁbfyaﬁmﬁuhymﬁ4p1ﬁer@mdnp1w&ltpropykm&¥m414Meﬂhdwy-qh&nézamsné|on by
a hydrogen atom by a C, ,-alkyl, R60-COC, _4-al kyl, (R ,O PO ORB)
-d_,-alk~rl O fR OPORQ) -G _, -al kyl g%oug) whilst R6 to R are as

her &i nbef 63%) dkf Wedomﬁh?@yalbé%ﬁﬁhrfo (o= bkmnsheran i (gEbyd) BhpE-are in
each casephdPKEndtthyll ]c«'p'ltgwhatmrmoimbﬁowmlcvmtﬁib&w&ughauelméar ein
R5 and R1l, are as herei nbefore defined, C and D together denote a

hydr ogen, fluorine or chlorine atom a C1 6- alkoxy group, a Cz_6-al koxy
group whi E52) ﬁsbtﬁs{bnqnm@em@hapospi +on(2- {4 B 19 -diedpgthokycanbeoxy) -

am no, U o] Ky 508 F U 1 rAin- Fﬁ@prop?ikﬂ}) 7-meMAH) 2plhbzo11de

PCT/ EPOO/ 02228 anlno pyrrolidino, piperidino) hexahydroazepino,

nmor phol i no, hononor phol i no, pi perazino, 4-(Cd _4-al kyl)-pi perazino,

honopi per 63 nok - F%K{Bromqﬂﬂemwléhmmnplp@fé&1fmrkw l(etinoyzabrpbnygl bue; a
CL_4- al koy, 0y | %‘-p(é’i‘!ﬂcﬁ%da%b%&l?is LEEASE) s el cymﬁ,&opgwﬁw dinyl. or

hexahydr oa stituted Tn' t position e group Rlo,
whilst RD ‘F£ 1’&%’% &F‘@ defined, a Cl_6-al koxy group which is

substituted by an R60-CO (R, OPOCRB) or (R OPOR9) group, whilst R6 to

RO are as 1 gg; }Iﬁn&%ﬂeﬂ ﬁhaﬁlﬁbl—‘ﬁ y<f 1°-aﬂ Wx%arbonyl)methyll -

CS , -cycl o roup_an am no,
(a mwra didiidryl WFW&P?‘M? nB)m%'#p%’mﬁw %%%droazepl no,
rmr ph_ol i no, hononor phol i no, piperazino, 4-(C _4-alKkyl)-piperazino,
homopi per g%ém A3 ArdChetnahiy) %mbg@pép@f ik $3 e%gs&gcaéb%ngmmgem@' I no

group whi € sub
plpera21n 1-yljbutyloxy) -7-methoxy- qulnazollne

h

(56) 4-[(3-bromophenyl)amino]-6-(2-{N- [(ethoxycarbonyl)methyl] -
N-methylamino}ethoxy) -7-methoxy-quinazoline

(57) 4-[(3-bromophenyl)amino]-6-(2-{N,N-bis{(ethoxycarbonyl)me-
thyl) amino}ethoxy) -7-methoxy-quinazoline

(58) 4-[(3-bromophenyl)amino]-6-(2-{N-[(ethoxycarbonyl)methyl] -
N-ethylamino}ethoxy)-7-methoxy—quinazbline

(59) 4-[(3-bromophenyl)amino] ~6-(2-{N- [(ethoxycarbonyl)methyl] -
N- (cyclopropylmethyl) -amino}ethoxy) - 7-methoxy-quinazoline

(60) 4-[{3-bromophenyl)amino] -6-(2-{ [(ethoxycarbonyl)methyl] -
amino}ethoxy) -7-methoxy-quinazoline



with the proviso that at |east one of the groups B or D or A together with
B or Ctogether with D contains an optionally substituted 2-oxo-norpholinyl
group, an (RRO-POOR8) or (R OPOR9) group, or that at |east one of the
groups B orydo@#apdiai ns an optionally substituted PCT/EP00/02228

2- oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran4-yl,

2- oxo-tetrahydropyran-3-yl, 2-oxo-tetr@hydropyran-4-yl or

2- oxo-tetrahydropyran-S-yl group, or that at |east one of the groups A B,
Cor Dor Atogether with B or C together vl/ith D contai ns an. R60- CO gr oup

and addi {Edhafty (dnBremoPhenyt Rpnad - 63, (2c 1§ [Heshoxyeayeert) et or C
t oget her Nwei/b1Bpeopirai anino pet lmky), - Sachdxyy qainkeslinsy amino WO
00/55141 - 116 PCT/ EP00/ 02228 function, whilst the nitrogen atomof this

am no function is not linked to a carbon atom of an aromatic group, whil st
by the ar§R)néiétBebranaphenel) aminde éte2i-{Ntildmebhoxyieazipenyhiorm 1 oned
groups i §h{Rf0i-Ae PRODN i B Paiph IWRF )Y RN hiok: In&asEike nmonosubstituted by
Rl z, m)no-?Edi - or t?i substltut%’? by R1, oryenoq&osubstitut ed by Rz and
additionally nono- or disubstituted by RL,, whilst the substituents may be
i denti cal(edd di-fifl2r bnomapbley ) ateiruiles -d 3¢\ ¥Ad (mehhbrxgarbonyl) me-

Cl_4-al k L RORY L ny BB IRS P&@d Lok ThnoR 2L HOWL .

gT(a. CHYE E rasoes il 1_°4x-’§| Kyl sul pﬁ%l G 4-al kyl sul phinyl
Cl_4- al kyl sul phonyl, hydroxy, Cl_, -al kyl sul phonyl oxy, trifl uoronethyl oxy,
nitro, anea®, 4C[(3-bréydphemel ) atiinglG6 —~3al{KyN)biafmethoxycarbonyl) -

C _4-al kyl L am o - - car bonyl am no,

Cl_4-al ké gﬁ?gﬁ%ﬁ%ﬁ@#ﬁ?ﬁ%"ﬁcﬁﬂﬁﬁ qﬁéﬁ%zggﬁél sul phonyl am no,

am nosul phonyl, d _, -al kyl am nosul phonyl or di- (Cd _4-al kyl) am nosul phonyl
group or (gsgarbonylogem yThamnajulest (i3t-Yt[¢dt By xfcSrbddy ¥y MedHer jed

al kyl enei m.no} rou ovm;afhﬂt the ablovenﬁg&lieoned 6- to 7-nenbered

al kyl enefPH-H8 §F88§% ¥ eAche ey aqurrentaﬁﬁ ene group in the 4 position may
be replaced by an oxygen or sul phur atom by a sul phinyl, sul phonyl, inno
or N (Ckgé)abkyl}-ptEhosh&hPLam By -I%l—,(_4dqnotm§taoﬂ(@@fmmﬁﬁw{yﬂe,
brom ne or i ogk‘g_le at Oﬁ% a g _a_}_rliqv]el o Lrifl uo*oggt h% or Cl1_4-al koxy group
or two gNGBESIRLamIRot RAGY IR hio i O NI PREBREOLAPBon at ons, toget her
denote a C3-5-al kyl ene, nethyl enedi oxy or 1, 3-buta dien-1, 4-ylene group,
the taut QgByS,-1he-BLEREShSOREY snBl 1619 4Sqht R-bDST e hoxy MU D EL - 117
PCT/ EPOO?OZ 8 gm chcf?% he,; erocycl es of qge er al forrrunlqua I acc%?di ng to
claim1l tm é‘nﬁno ucy OXY) -7-met OXy-qulinazoline

(68) 4-[(3-bromophenyl)amino]-6-({4-[{(methoxycarbonyl)methyl] -
2-oxo-morpholin-6-yl}methyloxy) -7-methoxy-quinazoline

(69) 4-[(3-bromophenyl)amino]-6-[(4-methyl-2-oxo-morpholin-
6-yl) methyloxy] -7-methoxy-quinazoline

(70) 4-[(3-bromophenyl)amino] -6-[(2-oxo-morpholin-6-yl)methyl-

oxy] - 7-methoxy-quinazoline

(71) 4-[(4-amino-3,5-dibromo-phenyl)amino] -6- (3-{4- [ (methoxy-
carbonyl)methyl] -piperazin-1-yl}propyloxy) -7-methoxy-quina-

zoline

(72) 4-[(4-amino-3,5-dibromo-phenyl)amino] -6-(3-{1- [ (methoxy-
carbonyl)methyl] -piperidin-4-yl}propyloxy) - 7-methoxy-quina-
zoline



R, denotes a hydrogen atom Rb denotes a phenyl, benzyl or 1-phenyl ethyl
group wherein the phenyl nucleus is substituted in each case by the groups
Rl to R3, whilst R and R2, which may be identical or different, each
denot e a hyswoomssiaif | uori ne, chlorine, brom ne or iodine apemersyoEishyl ,

et hyl, hydroxy, nethoxy, ethoxy, am no, cyano, vinyl or ethynyl group, an
aryl, aryloxy, arylnethyl or aryl met hoXf group, a nethyl or nethoxy group
substituted by 1 to 3 fluorine atons or Rl together with R2, if they are
bound to adjacent carbon atons, denote a - CH=CH CH=CH, - CH=CH NH ox
-CH=N-NH group and R3 denotes a hydrogen, fluorine, chlorine or brom ne
atom R~ ¢ra) R*- | (B -dacinapdsnydéantisoh - By drlopz (R afNon] (eXhdayonebonyh) £ r ogen
atom A 3 | oal kyl ene,

-0d Cl-f(‘% eneq\gm&rgc%/ac m%l} ?1 5 q&OIgClZALOI%yCI oal kyl ene-d ., - al kyl ene
or OCI -aI kyl ene-C, _ -cycl oaI kyl ene-C _, -al kyl ene group, whil st t he
oxygen at pm )of4 ihes -a&mmﬁmdquedugbpupw ihsusaaa*fh{ al@thexlyicakbaniyd) hee

bi cycl i c et Al O 5514 PCT/ EPOO/ 02228 an

-0 C2_4- ne gi%l v‘dn gﬁ pgr@gg?f %‘% ‘]clia%ro#&posml on 2 onwards by a
hydr oxy gr oup, whi | st the oxygen atom of the abovenentioned-O Cz_~-al kyl ene
groups ln(%cmﬁp@aauz%ddﬁme}mam&hsl bscyel (rﬁoﬂﬁiﬁ&wg&&bwokwg or an
oxygen aton} i s bei % g carbon om of the group B, B denotes
an R60- CO'a k%ﬁ}iéﬁ@cl@% 6‘e quh’l‘ﬁ? > NRs or

(R, O PO R9)-al kyl ene- NRS group \/\herel n in each case the al kyl ene noi ety,

which is i gh Y SgZr39 -
addi ti onaﬁ{/ b% [;ubts}ﬁ é%%%l?gﬁiﬁbﬂ soud d‘éolfpg{oq?/%ogrhggggygray [(gﬁhRGO CO

ne o
or R60- C@M{?%W)WY]WFE‘FZRBI%nOt es a hydrogen atom a C, _, -al kyl
group which may be substituted by an R60-CO

(77) 4-[(3-bromophenyl)amino] -7-({1-[ (methoxycarbonyl)methyl] -

piperidin-4-yl}methoxy) - 6-methoxy-quinazoline

(78) 4-[(3-methylphenyl)amino] -7- ({1- [ (ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(79) 4-[(3-chlorophenyl)amino] -7- ({1- [ (ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(80) 4-[(3-chloro-4-fluoro-phenyl)amino] -7- ({1-[(ethoxycar-
bonyl)methyl]) -piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(81) 4-[(indol-5-yl)amino]-7-({1-[(ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) ~-6-methoxy-quinazoline

(82) 4-[(l-phenylethyl)amino]-7-({1-[(ethoxycarbonyl)methyl]-
piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(83) 4-[(3-ethynylphenyl)amino] -7-({1- [ (ethoxycarbonyl)methyll] -
piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(84) 4-[(3-bromophenyl)amino}-7-({1-[(ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -6-methoxy-quinazoline



group, a C2_,-alkyl group which is substituted fromposition 2 by a hydroxy
or Cl_4-al koxy group, a C,_6-cycloal kyl or C3_6-cycloal kyl-d _, -al kyl
group, R6, R, and RB, which may be identical or different, in each case

denote a hywlpegssi4aiat om a Cl_8-al kyl group which may be supgi/kbdeioestsf r om
position 2 onwards by a hydroxy, C, _,-alkoxy or di- (Cl_4-alkyl) -am no
group or by a 4- to 7-nenbered al kyl endi7nri-no group, whilst in the
abovenenti oned 6- to 7-nenbered al kyl enei m no groups in each case a

Y e L SRSl SRS e ) S B on, YRSt em e

PCT/ EPOO/d33:238 dinlkh9 y1d meR hoxgl kenyetboxy3nhireddoliyle gr oup, whil st the
unsaturated noiety may not be linked to the oxygen atom a

C3_6-cycl oal kyl -d _, -al kyl aryl , caryl-d a-al kyl or ROCO-O(R-CRi ) group,
whi | st R (&fd 4Rr[ (Spkremorpkenyd ) pueRel cat (GF- BT carpoayéhethyél denot e
a hydr ogeji piraie- 43 yQ. ) méthbky) - g nephekg- piderdties a d _, -al kyl,
C3_6-cycloal kyl, Cl_4-al koxy or C5_6-cycl oal koxy group, and R9 denotes a
Cl_4-al kyl group, a 4- to 7-nmenbered al kyl enei mi no group which is

subst i t ut ¥ )byt -dn( 3R&xc0OPhREYL TEmENok= 3t kid - G- (sithoxyresboayl) pronyal ky|

group wWheyigidyidi -2 34 JaetabrbeL oL fe tedi irtablie 7- menbered
al kyl enei'm™no group whi'ch is Substituted by two R60-CO or R60- CO Cl_4-al kyl
groups wherein R6 is as hereinbefore defined, a piperazino or

honopi per @& )na -dr(Gubremophengl satshol +1-et{ 1n[ (duhokypasbbngl ) hgthhk] gr oup
Rl o and | 114 oy . At hC gﬂ%§9 it Qg 0- CO,
R60- CO- C%%g:l-e;l:%llﬁ gr y‘gl}én@tfxé%@ CE)) _é%}gl%s}rp%rogﬁgggher ein R6 is as

her ei nbefore defined and Rl o denotes a hydrogen atom a nethyl or ethyl
group, a (@shera (36 bromboHeAYDEERTHED- TH OLI- IMEttoxy®astball) mbeHyln-t he 4

posi tion roup [,$_addi fl 1HRYA .. tuted at cyclic carbon
at ons by %éoggﬁﬂ'eo%oﬁ&@sg%g_gqg%‘%%r%lﬁ% S'Lé'lrntgi n R6 and Rlo are as
her ei nbef ore defined, a piperazino or honopi perazino group which in each
case is syt ig-ut@edbrémbpReAyDPahihe- by ( i Rl nieehSkyphakkibryd) fe-

thyl] -piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(91) 4-[(3-bromophenyl)amincl -7-[(1-{[ (methoxy) (methyl)phos-
phoryllmethyl}-piperidin-4-yl)methoxy] -6-methoxy-quinazoline

(92) 4-[(3-bromophenyl)amino] -7-({1-[1,2-bis(ethoxycarbonyl) -
ethyl] -piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(93) 4-[(3-bromophenyl)amino]-7-[(1-{1-[(ethoxycarbonyl)me-
thyl] -2- (ethoxycarbonyl) -ethyl}-piperidin-4-yl)methoxy] -
6-methoxy-quinazoline

(94) 4-[(3-bromophenyl)amino]-7-(2-{1-[1-(methoxycarbonyl) -
ethyl]:piperidin—4-yl}ethoxy)-6-methoxy—quinazoline

(95) 4-[(3-bromophenyl)amino]-7-(2-{1-[(methoxycarbonyl)me-
thyl] -piperidin-4-yl}ethoxy) -6-methoxy-quinazoline

(96) 4-[(3-bromophenyl)amino] -7-(2-{4- [ (methoxycarbonyl)me-
thyl] -piperazin-1-yl}ethoxy) -6-methoxy-quinazoline



Wwo ooi ssiai - 120 PCT/ EP0OO/ 02228 (R60-CO -Cl_4-alkyl, (R O PO ORB)

-Cl 4-alkyl or (R,O0POR9) Cd 4-alkyl group wherein R6 to RO are as

her ei nbef ore defined, a giperazino or honopi perazino group which is

substi t ut edyvogossies 4 position by an R60-CO Cl_4-al kyl or bpcrEHR01224°0)

-C _4-alkyl group and is additionally substituted at cyclic carbon atons by
one or two R60-CO or R60-CO Cl. 4-al kyl 8greups wherein R6 is as herei nbefore
defined, a norpholino or hononorpholino group which is substituted in each
case by an R60-CO_ R60-CO-C 4-al kyl, or bis- (R60-CO C _4-al kyl qgr.oup
wher ei n W@W)s4a§(ﬁéPEPWBBPSFXIH%W+?@lE7%ﬁ%ﬁﬁ%ﬁﬁdﬁFﬁB BFARBABY DY Y Ho gr oup
whi ch i s pEgestaiztint-ad yly et WwoxiRb 06 Gak thioR6An3RaGol4nal Kyl groups wherein R6
is as hereinbefore defined, a pyrrolidinyl, piperidinyl or

hexahydr oazepi nyl group substituted in the 1 position by the group R o

whi | st t H@8dbdvdiBnbremerhsuyi baminehber &t (A-ldsthaxgasrberyl) nethyl] -

addi ti On?Ji rSdRst bty ¢dtabx) CoLROrhaglinaze 1 Rae- CO, R60- CO-C _4-al kyl

or bis- 0-CO -Cl _4-alkyl group wherein R6 and Rl a are as herei nbefore
defined, a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substituted
in the 1 (963i gi-dri3bpromephenup) Rhinolil4 (- {ilhd 1aBebbatet hdxechoot o

7- menber Ri Le4i ch. addistha St carbon atons
by tuo Ry R R B B B L P e T s

her ei nbefore defined, a pyrrolidinyl, piperidinyl or hexahydroazepinyl
group suhgiotuzed (BRbrbmofhhengl f amindjy- 7an 2REA-CD; Cibils bt klybxydr o+ R60- CO)

D T e A R A SR P

or hexahydroazepi nyl group substituted in the 1 position by an
R60- CO- Cl(101al kyl[ (9-bbbfiqph&iy, D0Adiriell- RGE/-EROQL 02 22Bhox{@drbonyl) me-

( R60- CO) - -gl [ ¥€§ t ahQ joned- b, qﬁgf_ nbered rings
are in e&%ia?e%égggﬁggﬁ? ié)lsjb'ss"{l'ln{elt}t %&\{%ES ?:yrlbgn}q%lf%%%o (;r?lé“egtrhtm
R60- CO ooxRequdmaepling| kyl groups wherein R6 is as hereinbefore defined, a
2- oxo- nor phol i no group which nmay be substituted by 1 to 4 d _, -al kyl

roups, -, 0X0Q- olin roup whi.ch i bstituted in the 4 position b
O hyar ogai 0zl oty Lo atepdhety DMLY - B-3YPTA L L Phoed et R L T Y
as herei tbyfLdra-dethasdcaribonnl) adudnemirensdin- xvl ekl réimeftoups in
each casexgtguihhkedihe a carbon atom of the group A

(103) 4-[(3-bromophenyl)amino]-7-{2-[2- (methoxycarbonyl) -pyrro-
lidin-1-yl]lethoxy}-6-methoxy-quinazoline

(104) 4-[(3-bromophenyl)amino]-7-{2-[2~- (ethoxycarbonyl) -piperi-
din-1-yl) ethoxy}-6-methoxy-quinazoline

(105) 4-[(3-bromophenyl)amino]-7-(3-{1-{(methoxycarbonyl)me-
thyl] -piperidin-4-yl}propyloxy) -6-methoxy-quinazoline

(106) 4—[(3—bromopheny1)amino]-7-(3-{4-[(methoxycarbonyl)me;
thyl] -piperazin-1-yl}propyloxy) -6-methoxy-quinazoline

(107) 4-[(3-bromophenyl)amino] -7-(3-{4- [ (ethoxycarbonyl)me-
thyl] -piperazin-1-yl}propyloxy) -6-methoxy-quinazoline

(108) 4-[(3-bromophenyl)amino] -7~ (3-{1-[(ethoxycarbonyl)me-
thyl] -piperidin-4-yl}propyloxy) -6-methoxy-quinazoline



an Rl ~s group wherein RS is as hereinbefore defined and R11 denotes a
2- oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-4-yl,

2- oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or

2- oxo-t et r afgphPoRANL an- 5-yl group optionally substituted bypgfigpéioziis0
met hyl groups, or A and B together denote a hydrogen atom a Cl_4-al koxy
group, a C2_4-al koxy group which is sulssti-tuted from position 2 by a
hydr oxy, Cl_4- al koxy, amino) Cl_4-alkyl am no, di- (Cl.4-alkyl) am no,
pyrrolidino, piperidino, norpholino, piperazino or 4- (Cl_4-alkyl)

- pi perazino group, a Cl_,-al koxy group which is substituted by a
pyrrolidi mwe)ors i (ebrbmtiphedy0Vpminbdt 7t (3 efi h(éﬂlﬁa:@rc}a&%hiytlmmby t he

group R o ilst RIo JSs a gere e kax roup which
i s subst |'{}vaﬂ 40%1 rou%,gg\/\kg? ?Q%y er er n fSPé gefi ned,

WO 00/ 551Zb11=na 22 PCT/ EP00/ 02228 a C4_, -cycl oaI koxy or

C, _,-cycl oal kyl - ~- al koxy group C denotes an -0-C _4-al kyl ene,

:%g ’ cwﬁglﬁgd g’rﬁmc’P 33/? r[']e7c’(3 [£YPIS O%car%onyl)me-
}

-0-d _, - adtkyll Jlenei p@&d-3 2ol -odl kR brdrGky s pudhyl exe) (-t hoxyi-bsinake oxygen
at om of t Afwvenmentioned group in each case is linked to the bicyclic
het erocaronmatic ring, an -O Cz_4-al kyl ene group which is substituted from
position 2 onwards by a hydroxy group, whilst the oxygen atom of the

gbovelrrent { oed-42 Oz -SreailigiliphieayQ) atrpaol A7 e 6B h( ca[s&ur&»dylc@k%n&rmémhe
icyclic roaromati.c rin g nked to a
car bon at'%rxlﬁf “RARE R rzdLle ﬁép%gﬁ%?ggisgnggg%{%"@ %%nzealilhg (R, O PO ORe)

-al kyl ene-NRS or (R O PO R9)-al kyl ene- NR5 group wher ein in each case the
al kyl ene it ya- M(ryrahllos.»o@uqreﬁwlrbmshar nﬁd(anph ﬁp(gtﬁdd&%rchxﬁo@n§l%\éb0n

atons, nma di tj onal I bstl t al kyl groups or
by an’ RocEn) ot e aashal Y L{RRbPY S PR, ¢ i Tt e ismas e U
her ei nbef ore defined, a 4- to 7- menber ed al kyl enei m no group which is

substi t ut eth Hy A FGXSI0s 549 aEPn6l -7= b kY4 - P(e&k&cyc(a%én@@)}me@hyla al kyl
group wherein R6 1S \Mﬁl}herel befgt_?t_ ganed a 4- to menber ed

al kyl enei RARRF af Gtig- WHi I8 OPY 19 R~ W%’@ﬁ or
R60-CO-d _,-all~yl groups wherein R6 is as hereinbefore defined) a

pi per azi np, f, hp_nm%amwmwm%; Ch- (§- pubBlddniRbairbone ) hePOSI Li ON
by the group RI 0, and "addi'tiqQ :il cgcl i chcar bon at og: by "an R60- CQ,
R60- CO- O thy Y 1®ipesazding - @reéy @‘xyh TRSFAGFH I ST ®R6 and R a are

as herei nbefore defined,
(115) 4- [ (3-bromophenyl)amino] -7-{3-[2- (methoxycarbonyl) -
pyrrolidin-1-yl]propyloxy}-6-methoxy-quinazoline

(116) 4-[(3-bromophenyl)amino]-7-{3-[3-(methoxycarbonyl) -
4-methyl-piperazin-1-yl] propyloxy)}-6-methoxy-quinazoline

(117) 4-[(3-bromophenyl)amino] -7- ({1- [ (ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -6-ethoxy-quinazoline

(118) 4-[(3-bromophenyl)amino] -7- ({1- [ (ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -6- (2-methoxyethoxy) -quinazoline

(119) 4-[(3-bromophenyl)amino] -7-(2-{1- [ (ethoxycarbonyl)me-
thyl] -piperidin-4-yl}ethoxy) -6-(2-methoxyethoxy) -quinazoline



WO 00/55141 - 123 PCT/ EPO0/ 02228 a pi perazino or honopi perazi no group
which is substituted in the 4 position by the group Rlo and is additionally
substituted at cyclic carbon atons by two R60- CO or R60-CO Cl_4-al kyl '
groups wherwionomispnd Rl 0 are as herei nbefore defined, a ppEeteiogms or
honopi perazi no group which is substituted in each case in the 4 position by
an R60-CO Cl_4-al kyl, bis(R60-CO -Ct #0akkyl, (R OPOOCR8) -Cl 4-alkyl or -
(RRO-PO-R9) d _4-al kyl group wherein R6 to RO are as herei nbefore defined,
a pi perazj i perazi no

no .or. hono ro which i bstituted in the 4 position
by o FeLIGRICA A RyPraehsne: Frnbe s Cors ierbriyrerpeart e T

addi t i onalHyl Jsutipieirvaztiad layl$gthoxy of o+ methivscyley horg) oquinozddiheCO yr
R60- CO- C1_4-al kyl groups wherein R6 is as hereinbefore defined, a

nmor phol i no or. hononor phol i no group, which is substituted in each case by an
R60- CO, RERIG04c (3-RrrprPhery bl aningel Q- (& [4eshryycarbemy g ein R6 is
as her ei H1gf1Qr-gigetianed - 1aylpe pheky nos st HiniyormipAabL DRe gr oup whi ch is
substituted by two R60-CO or R60-CO Ci, 4-al kyl groups wherein R6 is as

her ei nbefore defined, a pyrrolidinyl, piperidinyl or hexahydroazepinyl
group subdtZ)utded (Bnbraeophen¥l t dmindly- 1H8 -dLodpeRhoxyentbenyl e -

abovenentd qdp‘épe&qdznrr@ntaﬂgﬁoﬁrn%%i Jgo%%%iﬁéﬁoﬁﬂﬁé“ onal l'y
y an - CO, -

substituted at a carbon atom Cl_~-al kyl or bis-
(R60-CO) -Cl_4-al kyl group wherein R6 and Rlo are as herei nbefore defined,
a pyrrolidi2anl 4-fdi(gebrdmaphenyl hexainyldi balderdidryl(eghovpcaubsaylied in the 1
POSi ti on dayY h%i%%eiﬁtg-},m+ vidi8,)aRQVeTRRE hBREEE Rexy P-fu{RIRANGHL i Ngs

are in each cCaSe additionally substituted at carbon atons by two R60-CO or
R60- CO- C1_4-al kyl groups wherein R6 and Rl a are as herei nbefore defi ned,

WD 00/ S51(4b4) K24 (3PBELEEPBENPL A iy T-ol3i-diLAyl{ dipe phokyblrysplosryl) -

hexahydr hRYL JRs SUPSEd I he _ LI, Qn; :

Ro0- O Otec L1 BER A1 BURy LS Al 1ol 8 bRk 8IS NRe it o
(R,O0POR9) -d _,-alkyl group wherein R6 to RO are as herei nbefore
defined, (@2pyr rolli(d-Bybmopheryl XhniHo]or7 -h@xdhaydnaamephoyypliisptinpsahst i t ut ed

ani 1ot t FERR SRR RSV Pt e bR u sl e S Y1 07O

additionally substituted at carbon atons by one or two R60-CO or
R6O- CO- Cl (1462l kyl[ (g-brphophert@l Nakdhd]s 729 3rgrei{ Naé ohexgelétigd, ) phos-

2- 0X0- ND j _uhy b ' _by . .z-alk

groups, %%Egﬁg%g%l%‘%%%pl %lﬁg%%%glg%ggt ?tﬁ%‘-élg&lqﬁ ﬂulér?afac;pliégetl on by
a hydrogen aton) by a d _,-alkyl or R60-CO C, 4-al kyl group, whilst R6 is
as herei nhefor e -des - peemapitenyle) atiorEnt(zoned { 2{ axOheRy Pty pl@=oups ar e

| ech SIS REEH 0 SALRON 8L UT 0L DR HISUE oAl FSR AR

(128) 4-[(3-bromophenyl)amino] -7-(3-{4-[1,2-bis(ethoxycarbo-
nyl)ethyl] ~piperazin-1-yl}propyloxy) -6-methoxy-quinazoline

(129) 4-[(3-bromophenyl)amino] -7-[3-(1-{1-[(ethoxycarbonyl) -
methyl] -2- (ethoxycarbonyl) -ethyl}-piperidin-4-yl)propyloxyl] -
6-methoxy-quinazoline

(130) 4-[(3-bromophenyl)amino]-7-(4-{1-[(ethoxycarbonyl)me-
thyl] -piperidin-4-yl}butyloxy) -6-methoxy-quinazoline

(131) 4-[(3-bromophenyl)amino]-7-(4-{4-[(ethoxycarbonyl)me-
thyl] -piperazin-1-yl}butyloxy) -6-methoxy-quinazoline



C and D together denote a hydrogen atom a O _, -al koxy group, a Cz_, -al koxy
group which is substituted fromposition 2 by.a hydroxy, Cl_4-al koxy,

amno, O _,-alkylamnno, di- (Cl_4-alkyl) amno, pyrrolidino, piperidino,

nor phol i no, wo essedi no or 4- (CL_, -al kyl) -piperazino grouhcrfepodreazad! KOXY
group which is substituted by a pyrrolidinyl or plperldlnyl group
substituted in the Z position by the grgqup Rlo, whilst Rlais as

her ei nbef ore defi ned, WO 00/55141 - 125 PCT/ EPO0O/ 02228 a C _4-al koxy
group which is substituted by an R60-CO group, whilst R6 is as herei nbefore

defined, @i2) .4-iaiioadnophenyl ) @minel eyelpa{kyl (€Bhoteyaladetoyiydnemep Wi th t he

provi so t t “eéqﬁ,g,%ﬁ ttlgg QKPR D%‘P{ ther with B or C

t oget her tit\lll@%]h]a ont ai ns erll%fgptl 5 e§% Yt déz og% nmor phol i nyl group,
a (R 0-POCRe) or (R O PG R9) group, or that at | east one of the groups B
or D cont @i3s) an pm-amm{dphewnsam&ubem2mxmxmwﬁw<@tm‘dddwh&oﬁw) -

g-gig-igt"ﬁ%g’ﬂm uraoi}%éfﬁﬂxyi %g%gkglg%g[]%ghg%yéﬁ%gnyg yl group, or that at

| east one of the groups A, B, Cor Dor Atogether with B or C together
with D copisns afy m&@&‘e&%@)aﬂgn@ﬁdvtkﬂnﬁu V(X QfcartengionrRs A B, C

or D or Ato ether W _t 3 et her D contains a prinmary,
secondar yER¥¥L é?‘t‘?%x;'a&}ﬁnl‘? eLHREYY oh; m%‘?‘?’éﬁ’ THEGARS n atomof this
amno function is not |linked to a carbon atomof an aromatic group, whilst

by the ary, ésmftfessz%&fog@eﬁgl h Bnii6] 071 (31 1O Aind A RAYEATALLONEd

groups is nmeant a g% case may tituted by
R12, nond=hihd &Y s%’sctﬁocﬂmlﬁ‘?th'{é) ORMARPLREBEY & 'lﬁ‘é‘t?WWIEIu&ﬁémllne
addl tionally nono- or disubstituted by R13, whilst the substituents may be

dent I diff

;meRoLS?bgﬂ@ 4 R AR E G 1 EREhET -7 B2 Pleqroal ARV TR - oy
, -ala@}ﬂI Emi@n‘w) GelmeJ_:hQWyggan@mhwe a_z- aI kyl sul phonyl, hydroxy,
nltro am no, , - al kyI amno or di- (Cl_4-alkyl) -am no group and R13

??P?fﬁirﬁwiﬁc’””feo% SRR SRy LPBbobr /- ol o) Bt barbiony T e

thyl] -N-cyclopropyl-amino}ethoxy) -6-methoxy-quinazoline

(138) 4-[(3-bromophenyl)amino] -7- (2-{N- [ (methoxycarbonyl)me-
thyl) -N-methylamino}ethoxy) -6-methoxy-quinazoline

(139) 4 - [ (3-bromophenyl)amino] -7~ (3-{N- [ (methoxycarbonyl) me-
thyl] -N-methylamino}propyloxy) -6-methoxy-quinazoline

(140) 4- [ (3-bromophenyl)amino) -7~ (3~{N,N-bis [ (methoxycarbonyl) -
methyl] amino}propyloxy) -6-methoxy-quinazoline

(141) 4-[(3-bromophenyl)amino]~7-(3-{[(ethoxycarbonyl)methyl] -
amino)propyloxy) -6 -methoxy-quinazoline

(142) 4-[(3-bromophenyl)amino] -7-(4-{N-[(ethoxycarbonyl)me-
thyl] -N-methylamino}butyloxy) -6-methoxy-quinazoline

(143) 4-[{(3-bromophenyl)amino] -7-(4-{N,N-bis( (ethoxycarbonyl) -
methyl] amino}butyloxy) -6-methoxy-quinazoline



- 126 PCT/ EPO0O/ 02228 two groups R13, if they are bound to adjacent carbon
atons, together denote a C3_5-al kyl ene, nethyl enedi oxy or

1, 3-but adi en-1, 4-yl ene group, the tautoners, stereoisonmers and salts

t hereof. 2. W@ &sSldic het erocycl es of general fornula | accoecgmErgydzezscl ai m
1, wherein Ra denotes a hydrogen atom Rb denotes a phenyl, benzyl or

Z- phenyl et hyl group wherein the phenyl sauel eus is substituted in each case
by the groups R to R3, whilst RL and Rz, which may be identical or
different, each denote a hydrogen, fluorine, chlorine or bromne atom a

met hyl , t%i44)udrdrdtriyomopbenpkyamenel it ({#- yesdoyyoapbanyl Reethynbles a

hydr ogen ﬁ%—nﬁ?ﬁﬁi&qiﬁd@m?ﬁé@hﬁﬁéﬁ{ﬂ@%&h@)@ 988Rc2iREY X denotes a
nitrogen atom A denotes an -O C _4-al kylene or -0 CH2-CH (OH? -CHz group,
whi | st the oxygen atom of the abovenentioned groups in each case is |inked

to the bi{d)i &-HdBeboamophenyl F amino B teh@i-ee tayl R80oLO-adbkyhelixnNRS gr oup

wher ei n the, 13l ol L8l et WoI-$ Nl B SEd 18It - chai ned and contains 1 or 2
1 h t X
car bon atsgﬁls,q may?,gg tionalel y ber%“llljbsat%ltut ed by an R60- CO or R60- COnet hyl

group, whil st WO 00/55141 - Z27 R5 denotes a hydrogen atom
PCT/ EPOO/ Q2238 43 [(3 -Brambpheny Dugmind 4T N2 -bxosmbephdlii vde byl aie 1366 -CO

oxy] ~6-methoxy-quinazoline

(147) 4-[(4-amino-3,5-dibromo-phenyl)amino] -7-(3-{4-[ (methoxy-
carbonyl)methyl] -piperazin-1-yl}propyloxy) -6-methoxy-quina-
zoline

(148) 4-[(4-amino-3,5-dibromo-phenyl)amino] -7-(3-{1-[(methoxy-
carbonyl)methyl] -piperidin-4-yl}propyloxy) -6-methoxy-quina-
zoline

(149) 4-[(3-bromophenyl)amino] -7-[3- (morpholino)propyloxyl -
6- [ (ethoxycarbonyl)methoxy] ~quinazoline

(150) 4-[(3-bromophenyl)amino]-7-[2- (morpholino)ethoxy] ~
6~ [ (ethoxycarbonyl)methoxy] ~quinazoline

(151) 4-[(3-bromophenyl)amino] -6-[2-(2-oxo-morpholin-4-yl) -
ethoxy] -7-methoxy-quinazoline

{(152) 4-[(3-bromophenyl)amino]-6-[3-(2-oxo-morpholin-4-yl)pro-
pyloxyl -7-methoxy-quinazoline

(153) 4-[(3-bromophenyl)amincl-6-[2-(3-methyl-2-oxo-morpholin-
4-yl)ethoxy] -7-methoxy-quinazoline

(154) 4-[(3-bromophenyl)amino}-6-[2-(5,5-dimethyl-2-oxo-morpho-
lin-4-yl)ethoxy] -7-methoxy-quinazoline

(155) 4-[(3-bromophenyl)amino]-6-(2-{4-[(ethoxycarbonyl)me-
thyl] -piperazin-1-yl}ethoxy) -7-cyclopropylmethoxy-quinazoline



group, a C, _4-alkyl group which is substituted from position 2 onwards by a
hydr oxy group, a C3_6-cycloal kyl or C3_6-cycl oal kyl net hyl group and R6
denotes a hydrogen atom a C,_6-al kyl, cyclopentyl, cycl opentyl nethyl,

cycl ohexyl , weyarssitsexyl met hyl , phenyl, benzyl, 5-indanyl or pgEpPeeiisécR=)
group, whilst Re denotes a hydrogen atomor a C~_4-al kyl group, R= denotes
a hydrogen atom and R9 denotes a Cl_,-gkkyl, cyclopentyl, cyclohexyl,
Cl_, -al koxy, cycl opentyl oxy or cycl ohexyl oxy group, a pyrrolidino or

pi peridino group which is substituted by an R60-CO or R60-CO O _2-al kyl
group wherein R6 is as hereinbefore defined, a pyrrolidino or piperidino

group whi NS S i - QO oy (R6Q- - ups
wherein F@%isg gsqﬁérgkﬁhgpggéy%%ﬁg& Qg%: 5? gz(%%%yéﬁggﬁwéﬁﬁgs

subst i t ut&yli nptlaérézwsilrvbhemmmerbv%t?&qém%ﬁayaawwmhin? at a cyclic
carbon atom by an R60-CO or R60-CO-Cl _z-al kyl group wherein R6 is as

her ei nbef gre. defined, and 0 notes .a hydraqgen a a neth or ethyl
group, (3\5%())0?55[3311)58'1‘? d@ﬁﬁ’;‘o—] 1%8&"ggﬁﬂég%gg%‘xﬁa)&%ﬁ%im?éh is
subst i t utbylinpiberazpositybhetlyoxin FHEyedogentyibky+quingzol R6€- CO)
-ad _,-alkyl, (RROPOORB) -nethyl or (R-0-PO R9)-nethyl group wherein R6 is
as hereinbefore fiped, R~ a Re, i ch y i dentical or_different, in
Sach casdl8eots dSREEPEgERea DTS - theHy ARG F Do REh SR
5- i ndanylchyil ] RgCPeBaziR- CRF) } etrloary) VhidystloRexydoRyg-quinasohinei nbef or e
defined, and RO denotes a nethyl or ethyl group,

(159) 4-[(3-bromophenyl)amino] -6-(2-{4- [ (ethoxycarbonyl)me-

thyl] -piperazin-1-yl}ethoxy) -7-cyclopentylmethoxy-quinazoline

(160) 4-{(3-bromophenyl)amino] -6-(2-{4-[(ethoxycarbonyl)me-
thyl]l -piperazin-1-yl}ethoxy)-7-cyclohexylmethoxy-quinazoline

(161) 4-[(3-bromophenyl)amino] -6-(2-{4-[(benzyloxycarbonyl)me-
thyl] -piperazin-1-yl}ethoxy) - 7-methoxy-quinazoline

(162) 4-[(3-bromophenyl)amino] -6-(2-{4-[(phenyloxycarbonyl) -
methyl) -piperazin-1-yl}ethoxy) -7-methoxy-quinazoline

(163) 4-[(3-bromophenyl)amino]l -6-(2-{4-[(indan-5-yloxycar-
bonyl)methyl] -piperazin-1-yl}ethoxy)-7-methoxy-quinazoline

(164) 4-[(3-bromophenyl)amino] -6-(2-{4-[(cyclohexyloxycar-
bonyl)methyl] -piperazin-1-yl}ethoxy)-7-methoxy-quinazoline

(165) 4-[(3-bromophenyl)amino] -6-(2-{4-[(cyclohexylmethoxy-
carbonyl)methyl]-piperazin—l—yl}ethoxy)—7-metﬁoxy-quinazoline

(166) 4-[(3-bromophenyl)amino] -6-cyclopropylmethoxy-7-(2-{4-
[ (ethoxycarbonyl)methyl] -piperazin-1-yl}ethoxy)quinazoline

(167) 4-[(3-bromophenyl)amino] -6-cyclobutyloxy-7-(2-{4~-[(eth-
oxycarbonyl)methyl] -piperazin-1-yl}ethoxy)quinazoline



a piperazino group which is substituted in the 4 position by an

R60- CO- C1_2-al kyl group and additionally at a cyclic carbon atom by an
R60- CO or R60-CO-C, _2-al kyl group wherein R6 is as hereinbefore defined) a
nmor phol i no gv@omssml ch is substituted by an R6o-CO or R60- Gofmp I
group, whilst R6 is as hereinbefore defined, a pyrrolidinyl or %@%%#?dinyl
group substituted in the 1 position by9@1_R60-CO~G , -al kyl, bis- (R60-CO
-d _,-alkyl, (ROPOORB) -nethyl or (R, O PO R9) rrethyl group wherein R6
to RO are as herei nbefore defined, a 2-oxo-norpholino group which may be
substituteikém/4L!MB4brnﬁdpﬁengﬂ®ap$noh—e-cym&opnnﬁyﬂdwyyn deedip- Metch-i s

o oup,  wiTTGr O SR PR BRI P L) oD R e o

2- oxo- nor phol i nyl groups in each case axe linked to a carbon atom of the
group A a &M (Zdadpheal0lamiaeT e it loptengie®tioxy -7~ (2- { 4-

go?églzitL%#%%%%%#ﬁ%§§§d¥"T%éyghééﬁaégé%ogéfﬁﬂh%ﬁéno %églﬁéggga% aton1 a

met hoxy, ethoxy or 2-net hoxy-ethoxy group, a C _2-al koxy group which is

it sy e o o s i e el
-0 Z al %ﬂ gllifyeéﬂ?wlpﬁﬁi’g?o]u \ﬁl%lhloé‘g’ ) fIHénﬁﬁgﬁ’ie at om of

t he abovenentloned groups in each case is Ilnked to the bicyclic

het er oar opa4 |C 4] [’V‘\%I g Weﬁgl?‘%mﬁﬁ&g@ O HBE MRS - 9"-359 X"“?Y@élgot he

al kyl ene nnlety I S_str t - chai ned and c?ntalns car
at oms, NMERXYRRH qnﬁ%ﬂmgfhﬂé]stE?F?ﬁ%%dlﬁ@l @Blﬁﬁzﬁéenﬁthethyl group,
mhllst RS and R6 are as hereinbefore defined, a pyrrolidino or piperidino

group uhi ehyJ)s SUDSHILeR B +30 800,600 01) ) 300:0P060 228! kvk; guawp vher ei n

R6 is as or € ned no or piperidi ho group which is
substltut%mpﬁgerMPhQ@GnCG git) RGBh€£YtJ7Eﬂ%H hapy -gudigEonfhBRein R6 is as
her ei nbef ore defined, a piperazino group which is substituted in the 4

osition he u ! d cycl,c ,caLb by an

260 CO orP%%% J%H% 2 f§ gk%hégg#%mﬁghiéﬁ &ba#g ésgﬂ%relﬂ%e¥ore
defi ned, %rqﬁQquxnh@il@réuﬁlgh EOFX]SZKEXQ%QHRQYMQKYFHﬁlnaﬁéki@$on by an
R60- CO- O . g-al kyl, bis- (R60-CO -d _4-alkyl, (R OPOORe) -nethyl or

(R, O PO, i oYY 81948 Y081 6L Po Fond e 125 81 Qb eh e i | ned.

2-oxo-morpholin-4-yl) -ethoxy] -7-cyclopentyloxy-~quinazoline

(175) 4-[(3-chloro-4-fluoro-phenyl)amino] ~-6-{2-(6,6-dimethyl-
2-oxo-morpholin-4-yl) -ethoxyl -7-cyclohexyloxy-quinazoline

(176) 4-[(3-chloro-4-fluoro-phenyl)amino) -6-[2-(6,6-dimethyl-
2~-oxo-morpholin-4-yl) -ethoxyl] -7-cyclopropylmethoxy-~quinazoline

(177) 4-[(3-chloro-4-fluoro-phenyl)amino] -6-[2-(6,6-dimethyl-
2~-oxo-morpholin-4-yl) -ethoxy] -7~-cyclopentylmethoxy-quinazoline

(178) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(6,6-dimethyl-
2-oxo-morpholin-4-yl) -ethoxyl] -7-cyclohexylmethoxy-quinazoline

(179) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{2-[N-(2~oxo-
tetrahydrofuran-4-yl) -N-methyl -amino] -ethoxy}-7-methoxy-
quinazoline



WO 00/ 35141 - 130 PCT/ EPO0O/ 02228 a pi perazino group which is substituted
in the 4 position by an R60-CO Cl1_2-al kyl group and additionally at a
cyclic carbon atom by an R60- CO or R60-CO Cl_2-al kyl group wherein R6 is as
her ei nbef or sval@isstyed, a nor phol i no group which is substitutRRd/grgogR2dR60- CO
or R60-COC _2-al kyl group, whilst R6 is as hereinbefore defined, a
pyrrolidinyl or piperidinyl group substgstuted in the 1 position by an
R60-CO-d _4-al kyl, bis- (R60-CO -d 4-alkyl, (RIOPOOR8) -nethyl or

(R OGPOR9) -methyl group wherein R6 to RO are as hereinbefore defined, a
2- 0x0- nor ()i rfo ok levicc  -Fayolse -phesyl Yamistb Ioys - 20N> (2epbepl- gr oups) a

2- ox0- Mo rol A ey 4R “ahiya b -is mebRS1 L dnesh 1L A8, 14 1eSichioRBnbyy @ methyl,
et hyl or R60- Cli -.al kyl lyggjroup, vvh?l st R6 is asdaﬁ’e}rei %E’Igf orgengg%i ned and
t he abové??@ﬁ‘tq"ﬁ'ﬁ@?‘é}&?o- mor phol i nyl groups are in each case linked to a

carbon atom of the group C, or a RIINICl_z-al kyl) group wherein R11 denotes
a 2-oxo-t gty-ahydrofuran--3-yl, _ QX f_ Uy any-_4-y 1 -ar , or C and
D togetnel Sndt o & Kodragen St aer Pt A N I IERERY - ot hoxy
group, a ‘@trahydueiprgnodpyahrNhmerhykraminlatdhary Jay -Reglopegtslp, whil st
R6 is as mami-ibefudiiizddfineed, a C4_6-cycl oal koxy or

C, _6-cycloal kyl-Cl1_3-al koxy group with the proviso that at |east one of the
groups B or D or Atogether with B or Ctogether with D contains an

opt i onal | {28Aibk- k(3t-edlRrexds-fFdrphot Pheny Yraminola §-720- N0 (@ReXxoor

(R O PO RO Mo fAran - 9009 L ROhEEny1 I nSICH HHEY/)Q22 88 t hoxy -

quinazoline

(183) 4-[(3-chloro-4-fluoro-phenyl)amino] -6-{2-[N- (2-oxo-
tetrahydrofuran-3-yl) -N-methyl-amino] ~ethoxy}-7-cyclopentyl -
oxy-quinazoline

(184) 4-[(3-chloro-4-fluoro-phenyl)amino] -6-{2- [N-(2-oxo-
tetrahydrofuran-3-yl) -N-methyl -amino] -ethoxy}-7-cyclopentyl-
methoxy-quinazoline

(185) 4-[(3-chloro-4-fluoro-phenyl)amino] -6-[3~(6,6-dimethyl-
2-oxo-moxrpholin-4-yl) -propyloxy] ~-7-methoxy~quinazocline

(186) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-1[3-(6,6-dimethyl-
2-oxo-morpholin-4-yl) -propyloxy] -7-cyclopentyloxy-quinazoline

(187) 4-[(3-chloro-4-fluoro-phenyl)amino] -6-[3-(6,6-dimethyl-
2-oxo-morpholin-4-yl) -propyloxy] -7-cyclopentylmethoxy-quina-
zoline

(188) (R)-4-[(1-phenyl-ethyl)aminol-6-[3-(6,6-dimethyl-2-oxo-
morpholin-4-yl) -propyloxyl -7-cyclopentyloxy-quinazoline

(189) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[2-(6,6-dimethyl-
2-oxo-morpholin-4-yl) -ethoxy] -6 -methoxy-quinazoline



that at | east one of the groups AL B, Cor Dor Atogether with Bor C
together with D contains an R60-CO group and additionally one of the groups
A B, Cor Dor Atogether with B or Ctogether with D contains a primary,
secondary orWO@pssiary ami no function, whilst the nitrogen apekmboiRg s

am no function is not linked to a carbon atomof an aromatic group, the
tautoners, stereoisoners and salts thersof-. 3. Bicyclic heterocycl es of
general formula | according to claim1, wherein R denotes a hydrogen atom

Rb denotes a pheny], nzyl or__|-phenyl ethyl group wherein the phenyl

nucl eus i SE¥Ubk e/m*ﬁﬂelmyoe-écﬁleags-s eP}ﬁ%y@‘FJ&@s‘h[zt"dGRé,'dMPEEIYlRl and
Rz, whi che+ewo -erplesitical-yd) -dthbryens - cpabdbulariahe -guindezegene fl uori ne,
chlorine or bromine atom a nethyl, trifluoronethyl, methoxy, ethynyl or
cyano group and R, denotes a hydrogen atom R~ and Rd in each case denote a
hydrogen &% 4 H@rrdi@é"%?‘#i‘fﬁEQEﬁ'BbWIWY@PéTRJt'@S [@n (6p6cdimephkYtene or
- O CH2- Chp {3 - mZph 30142, - Yl i- k8 hok P - O Xy peTopdipiehyl-Ga iaRe¥e FRAt | oned

groups in each case is linked to the bicyclic heteroaromatic ring, B
denot es an R60- CO al kyl ene- NRS group wherein the al kyl ene noiety) which is
strai ght - ¢k )Ined- B3t ddirgi-4s fluoro2pkenpbraningd -06/[3514), 6-di@8thyl -

PCT/ EPO0/ D2228 n3xQFo1 178 -349L kL RBRY] ¥ SHRRdH 1A g CO or
R60- COTetzﬂyI group, vvﬁ'i I st§%§8I denotiéjs ?elbﬁ};/droger%'t atomqggn%?f%@gfkyl group

whi ch may be substituted by an R60-CO
(193) 4-[(3-chloro-4-fluoro-phenyl)amino] -7-[2-(6,6-dimethyl-

2-oxo-morpholin-4-yl) -ethoxy] -6 -cyclopropylmethoxy-quinazoline

(194) 4-[(3-chloro-4-fluoro-phenyl]amino]-7-(2-(6,6-dimethyl-
2-oxo-morpholin-4-yl) -ethoxy] -6-cyclopentylmethoxy-quinazoline

(195) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[2-(6,6-dimethyl-
2-oxo-morpholin-4-yl) -ethoxyl] -6-cyclohexylmethoxy-quinazoline

(196) 4-[(3-chloro-4-fluoro-phenyl)amino] -7-{2- [N- (2-oxo-
tetrahydrofuran-4-yl)-N-methyl-amino] -ethoxy}-6-methoxy-
quinazoline

(197) 4-[(3-chloro-4-fluoro-phenyl)amino] -7~{2- [N- (2-oxo-~
tetrahydrofuran-4-yl) -N-methyl-amino] ~ethoxy}-6-cyclopentyl-
oxy-quinazoline

(198) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-{2- [N~ (2-oxo-
tetrahydrofuran-4-yl)-N-methyl -amino] ~ethoxy}-6-cyclopentyl -
methoxy-quinazoline

(199) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-{2-[N-(2-oxo-
tetrahydrofuran-3-yl) -N-methyl-amino] ~ethoxy} -6 -methoxy-
quinazoline

(200) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-{2- [N~ (2-oxo-
tetrahydrofuran-3-yl) -N-methyl-amino] -ethoxy}-6-cyclopentyl-
oxy-quinazoline



group) a Cz_4-al kyl group which is substituted fromposition 2 onwards by a
hydr oxy group, a C3_6-cycl oal kyl or C3_6-cycl oal kyl net hyl group and R6
denotes a hydrogen atom a Cl1_6-al kyl, cyclopentyl, cycl opentyl nethyl,

cycl ohexyl , wouoisstaexyl met hyl , phenyl, benzyl, 5-indanyl or pRgEPvdRECR)
group, whilst R denotes a hydrogen atomor a O _,-alkyl group, Rf denotes
a hydrogen atom and Rg denotes a C _4-ahkyl, cyclopentyl, cyclohexyl,
Cl_4-al koxy, cycl opentyl oxy or cycl ohexyl oxy group, a pyrrolidino or

pi peridino group which is substituted by an R60-CO or R60-CO d _, -al kyl
group wherein R6 is as her ei nbefore defined, a pyrrolidino or piperidino

group whHEQ S%Q%t Egg ny%ﬁgrgfﬁr Ola d@ﬂ% C9~@b_ NaREYEx%rOUDS

wherein 4 as ‘Nerern ore plpera2|no group whic

subst i t utteg riehydrefyrpasptrydh- Bymﬁﬁky%ﬂ%ﬂkﬁ —¢thexyadar cyehapentyl- a cyclic
carbon atFnBxyabBuind@od@nsesi ai - 133 PCT/ EP0O0/ 02228 R60- CO or
R60- CO- C1_2-al kyl group wherein R6 is as hereinbefore def fined and R o

denotes a hydrogen atom a nethyl or ethyl group, a piperazino group which
i s subst i{2eRed 4 (Bhehdopost t £ oy - prerRF0-a0dnd] -F-dBkyF, 6 bil §me IRBD- CO)

- O _4-al kyloxo( RophO1 OB - ﬂﬁiﬁnggﬁoifiléiﬂét hihz@1 o4 Wherein R6 is

as hereinbefore défi ned, which may be identical or different, in
each case denote a hydrogen atom a nethyl, ethyl, phenyl, benzyl,
5-indanyHZ@B)RgGﬁHGLchEbEE&}-glummp-pﬁéﬂym)dﬁanbd-Rg[aFésas-hEmetm&E#ore

defined)z-oxo-morpholin-4—yl)—propyloxy]-6—cyclopentyloxy-quinazoline
(204) 4-[(3-chloro-4-~fluoro-phenyl)amino] -7-[3-(6,6-dimethyl-~
2-oxo-morpholin-4-yl) -propyloxyl -6-cyclopentylmethoxy-quina-

zoline

(205) (R)~-4-[(1-phenyl-ethyl)amino]-7-[3-(6,6-dimethyl-2-ox0-
morpholin-4-yl) -propyloxyl] -6-cyclopentyloxy-quinazoline

Example €

1 tab] {ning 75 e . bat

1 tablet core contains:

active substance 75.0 mg
calcium phosphate 93.0 mg
corn starch 35.5 mg
polyvinylpyrrolidone 10.0 mg
hydroxypropylmethylcellulose 15.0 mg
magnesium stearate 1.5 mg

230.0 mg

Preparation:

The active substance is mixed with calcium phosphate, corn
starch, polyvinylpyrrolidone, hydroxypropylmethylcellulose and
half the specified amount of magnesium stearate. Blanks 13 mm
in diameter are produced in a tablet-making machine and these
are then rubbed through a screen with a mesh size of 1.5 mm



and RO denotes a nethyl or ethyl group, a piperazino group which is
substituted in the 4 position by an R60-CO-Cl _z-al kyl group and is
additionally substituted at a cyclic carbon atom by an R60- CO or

R60- CO- O _2-Wo0 ho/3stgr oup wherein R6 is as herei nbefore defi ned)gpaosgigohol i no
group which is substituted by an R60-C(3 or_ R60- COCl _2-al kyl group, whil st
R6 is as hereinbefore defined, a pyrrollidinyl or piperidinyl group
substituted in the 1 position by an R60-CO Cl_4-al kyl, bis- (R60-CO

-0 _4- al kydind R GRRR) madlinkl afd ©h&s R&ﬁmtnéf&te@xl o3 eup wherein R6

to RO ef d I
Subst i UTABTSF b= 2 ARy | T BLBESR AL ety HUPRRAHY 0 BUB BAFER i

substitannklngtM&;thﬂxﬂq|ﬂ@mmbyahlﬂ93h9f,thﬁf@ﬂsnnedRﬁmagﬁiCJ_ - al kyl
group, whilst R6 e ke elorhef eg6 dgfi ned and t he abovenenti oned

2- 0x0- nor pho 00/ 55141 - 134 PCT7 EPOO/ 02228 |inyl groups in each case
are linked to a E%F%Dn atom of t Re™§r oTFVEX or a RIIN(C _Z-al kyl) group
wher ei n RiHe dealsitess apr2soxhusepraydedfarandatdd ovith a £ilm

2- 0x0-tet f ls u I anfydr ogen
Stom & rephiri bdent)adig) Be RPErSiori 1Tk 1B10bE, 2ok

C, _6- cyc@m«qhe@flhrmq@@%ydgtahbetﬁ hRre RAlckahes thﬁél beeswsksonmers and the
salts thereof. 4ve By O @chebar esyrées s grperal fornula | according to
claim1, wherein Ra denotes a hydrogen atom Rb denotes a phenyl, benzyl or
1- phenylethyl group wherein the phenyl nucleus is substituted in each case
by the grExgmplRl 2o R3, whilst Rl and Rz, which nmay be identical or
different, each denote a hydrogen, fluorine, chlorine or brom ne atom

Composition:

1 tablet contains:
active substance 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0 mg

220.0 mg
Method of Preparation:

The active substance, lactose and starch are mixed together and
uniformly moistened with an aqueous solution of the polyvinyl-
pyrrolidone. After the moist composition has been screened
(2.0 mm mesh size) and dried in a rack-type drier at S50°C it is
screened again (1.5 mm mesh size) and the lubricant is added.
The finished mixture is compreésed to form tablets.

Weight of tablet: 220 mg -

Diameter: 10 mm, biplanar, facetted on both sides
and notched on one side.



a nethyl, trifluoronethyl, nethoxy, ethynyl or cyano group and R3 denotes a
hydr ogen atam R~ and Rd in each case denote a hydrogen atom X denotes a
nitrogen atom A and B together denote a hydrogen atom a nethoxy, ethoxy,
2- met hoxy- etvaoessiay, _6- cycl oal koxy or C,.6-cycl oal kyl -C1_3- ?H‘W&'ozgf goup,
WO 00/ 55141 - |35 PCTI EP00102228 C denotes an -O O _4- alky éne or
-OCH-CH (OH -CcHz group, whilst the e@yygen atom of “the abovenenti oned
groups in each case is linked to the bicyclic heteroaromatic ring, and D
denotes an R60- CO al kyl ene- NRS group wherein the al kyl ene noiety, which is
strai ght extampledgand contains 1 or 2 carbon atons, may additionally be
substituted by an R60-CO or R60- COret hyl group, whilst RS denotes a

hydr ogen atom a ClL 2- aIkyI gr oup mhlch nay be substituted by an R60-CO

group, alezletfi eeEnlaiddBdwherealy 2 EAg&Fposition 2 by a hydroxy
group, a C3_ 6 cycloalkyl or C3_6- cycloalkylnethyl group and R6 denotes a
hydr ogen at om 6-al kyl , cyclopentyl, cyclopentyl nethyl, cyclohexyl,
cyclohex§% Pﬁﬁ Bhenyl, benzyl, 5-indany| or RgCO Q(ReCR=) group, whil st
RB denotéstabﬂydrogenaanen1or a C, _,-alkyl group,

active substance 150.0 mg

powdered lactose 89.0 mg

corn starch 40.0 mg

colloidal silica 10.0 mg

polyvinylpyrrolidone 10.0 mg

magnesium stearate 1.0 mg

300.0 mg
Preparation:

The active substance mixed with lactose, corn starch and silica
is moistened with a 20% aqueocus polyvinylpyrrolidone solution
and passed through a screen with a mesh size of 1.5 mm. The
granules, dried at 45°C, are passed through the same screen
again and mixed with the specified amount of magnesium
stearate. Tablets are pressed from the mixture.

Weight of tablet: 300 mg

die: 10 mm, flat

Example 9

Hard gelat] 1 {ning 150 ¢ . ]

1 capsule contains:

active substance 150.0 mg
corn starch (dried approx. 180.0 mg
lactose (powdered) approx. 87.0 mg
magnesium stearate —3.0 ng

approx. 420.0 mg



R~ denotes a hydrogen atom and Rg denotes a Cl_4-al kyl, cycl opentyl,

cycl ohexyl, d _,-al koxy, cyclopentyloxy or cycl ohexyl oxy group, a

pyrrolidino or piperidino group which is substituted by an R60- CO or

R60- CO- C _=-ve byydsaqgr oup wherein R6 is as hereinbefore defi iRqEpoodi&is

001 55141 - 136 PCTI EPO0/ 02228 a pyrrolidino or piperidino group which is

substituted by two R60-CO or R60-CO C__, -al kyl groups wherein R6 is as

her ei nbef ore defined, a piperazino gr&@ﬁ which is substituted in the 4

position by the group Ro and additionally at a cyclic carbon atom by an

R60- CO O?;@Qi .Z-al kyl group wherein R6 is as hereinbefore defined and

Rl o denof€s™a hydrogen atom a nethyl or ethyl group, a plpera2|no group

whi ch i sTBEh3ELLYIE eBUPPERREE A g itao Wity ShereocHRInts, Nagged bis-

\(Nh R60- CO)%%gghahEybreélR widPQ Q@h sieehyE o 7$anQIEE}IF&ﬁogdﬁ§d1b u\dél roulo
erein i§ as.her |ne e identica

or diffel&AES Fﬁlﬁ%c% Lgls%a enoatep a%ugroagﬁ g%ﬁh%@n"g }fﬁ/‘f € &y shyI phenyl ,

benzyl ) saphdénynt@rstggxldhaqd«ggzgwhgﬁoggpsuheast Re to Rg are as

her ei nbefore defiga sup@dfm ot %p@ Ret Byb @ et hyI gr oup, a pi perazino

group which is subs % nJe .pOSi th n b¥ ﬁ -al kyl group

and is additionalf pg thleid atsézgyél 2rda9% ?F%H?nﬁﬁﬁﬁ%%? *R60- CO or

R60- CO- C1_2-al kyl group mhereln R6 is as herei nbefore defined, a norpholino

group whi ﬁe_bi?stltut ed by an R60-CO or R60-COC _2-al kyl group, whil st

R6 is as hereinbefore def fined, a pyrrolidinyl or piperidinyl group

substituted in the 1 p05|t|on by an R60- CO&O ,-aIkyI bi s- (R60-CO

-C, _4-al g otk & R0 X Xk Qa P ¥ de group wherein R6

to R are as herel nbefore defi ned

1 suppository contains:

active substance 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate _840.Q mg
2,000.0 mg

Preparation:

After the supposgitory mass has been melted the active substance
is homogeneously distributed therein and the melt is poured
into chilled moulds.

Example 11

q . i ning EC £ acti |

100 ml of suspension contain:

active substance 1.00 g
carboxymethylcellulose-Na-salt 0.10 g
methyl p-hydroxybenzoate 0.05 g
propyl p-hydroxybenzoate 0.01 g
glucose 10.00 ¢
glycerol 5.00 g
70% sorbitol solution 20.00 g



wo ooissiai - |37 PCT/EP0O0/ 02228 a 2-oxo-norpholino group which may be
substituted by 1 or 2 nethyl groups) a 2-oxo-norpholinyl group which is
substituted in the 4 position by a methyl, ethyl or R60-CO Cl_2-al kyl
group, whil MO@G5144 as herei nbefore defined and the abovenmuirieroeck2s
2- oxo- nor phol i nyl groups are in each case linked to a carbon atom of the
group C, or a RIIN (Cl_2-alkyl ) group,yperein Ri| denotes a
2- oxo-tetrahydrof uran-3-yl or 2-oxo-tetrahydrofuran-4-yl group, the
tautonmers, stereoisoners and salts thereof. 5. Bicyclic heterocycles of
general formghavouadger ding to claim 1, wherein Ra denoteg_ aghydrogen atom
Rb denotes a phenyl group wherein the phenyl nucleus is stiiuted in each
case by the nggpswﬁ%efo R' whilst R aﬁﬁpRz, whi ch may §§ i dBntical or
different, each denote a hydrogen, fluorine, chlorine or brom ne atom and
R3 denot gs-epahudrggen atom R- and Rd in each case denote a hydrogen atom
X denotes_a njtrq ig atom A, denotes_an -C)gn;A-alkylﬁng or -OCH2-CH (OH)
-CHz grodpe SHEEILIeAeWBRFHeh® BoRFeT the’ Wov &MenFER¥Y 8REUBEOPYL each
case i s Ipi-hiedokybeheobteyctogetipe¢erwiilonedtd glyicegplBaddnsbésumnsalt
R60- CO- [ ; RGH 2 denot es
a hydrogcg]g%- gtg %rl%g%%%t#g? E)g/?'%]r'%%%) ?\%% g??llsnayl be s%l?‘%g{egﬁut%gahbéégﬁfgg%i CO
group, ofThg eplytirryRsgreaped bRt Ineisnt fhevmeFasEroand bhearasivg a
hydroxy @i®dRana@dis added and homogeneously dispersed therein with
stirring. After the sugar, the sorbitol solution and the
flavouring have been added and dissolved, the suspension is
evacuated with stirring to eliminate air.

5 ml of suspension contain 50 mg of active substance.
Example 12

] C s : ]

Composition:
active substance 10.0 mg
0.01 N hydrochloric acid g.s.
double-distilled water ad 2.0 ml
Preparation:

The active substance is dissolved in the necessary amount of
0.01 N HC1, made isotonic with common salt, filtered sterile
and transferred into 2 ml ampoules.

Example 13

: s - . |

Composition:
active substance 50.0 mg
0.01 N hydrochloric acid q.s.
double-distilled water ad 10.0 ml



R6 denotes a hydrogen atom a nmethyl or ethyl group, a pyrrolidino or

pi peridi no group which is substituted by an R60-CO group, whilst R6 is as
her ei nbef ore defined) a piperazino group which is substituted in the 4
position by V¥ 0@RI41CO- CHz or bis- (R60-CO -d _,-al kyl grouermisbsis R6 i s
as hereinbefore defined, a pyrrolidinyl or piperidinyl group substituted in
the 1 position by an R60-CO CH2 group,,qilst R6 is as hereinbefore def
fined, a 2-oxo-norpholino group which may be substituted by one or two

met hyl groups, or a R11IN (Cl_Z-al kyl) group wherein Rl1l denotes a

2- ox0- t etmadpedtadfiwman- 3-yl or 2-oxo-tetrahydrofuran-4-yl group, and C and D
t oget her denate . : Q- ; L. C, . _6- al kyl met hoxy

o oup, 1t P By Suisbinetr el QIERERST, The nelsBKEL O LT oF

het er ocyd &% @t H§dnemadef patiPaic withrenmwpn ¢adltai filtenwrdreteride denot es
a hydr ogeih £t:9En Rl rd@A0t 88 0a1 BhRDYAmEsOlEE Wher ei n t he phenyl nucleus is
substituted in each case by the groups RL to R' whil st wo ooissiai - 139
PCT/ EPO0/ 02228 R1 and R2, which may be identical or different, each denote
a hydr ogexanfdlieoniane, chlorine or brom ne atom and R3 denotes a hydrogen
atom R~ and Ra in each case denote a hydrogen atom X denotes a nitrogen

atom ) ) L
Capsules for powder inhalation containing 8 mg of active
suhstance

1 capsule contains:

active substance 5.0 mg
lactose for inhalation 15.0 mg
20.0 mg

Preparation:

The active substance is mixed with lactose for inhalation. The
mixture is packed into capsules in a capsule-making machine
{(weight of the empty capsule approx. 50 mg).

weight of capsule: 70.0 mg
size of capsule = 3

Example 15

Solution for inhalation for hand-held nebulisers containing

2.5 mg active subastance

1 spray contains:

active substance 2.500 mg
benzalkonium chloride 0.001 mg
1N hydrochloric acid qg.s.

ethanol/water (50/50) ad 15.000 mg



A and B together denote a C, _6-cycl oal koxy or C, _6-cycl oal kyl net hoxy group,
C denotes an -O CHzCHz group, whilst the oxygen atom of the abovenenti oned
group is linked to the bicyclic heteroaromatic ring, D denotes an

R60- - CO- CHZWRR@Sssiepup wherein R5 denotes a CZ_, -al kyl gr oupcsmbeoazi2st ed
fromposition 2 onwards by a hydroxy group, and R6 denotes a nethyl or

et hyl group, a 2-axo-norpholino groupl®Bi ch may be substituted by one or
two nethyl groups, or a RLIN (O _~-alkyl) group wherein R11 denotes a

2- oxo-tetrahydrofuran-3-yl or 2-oxo-tetrahydrofuran-4-yl group. the
tautonergFﬁggE?Engbners and salts thereof. 8. The follow ng bicyclic

het er ocyThesaotigensnbbstdmrendral beazadkdnhgmt ochtdrnide lard Jissolved

~-( 3- hI 3- i
s p?opy oxyﬁb‘%@ LRl R L R TS - S A
("2) 4 wiph(1¥ acigyi AGp regulting sojuyion[ig Hilfexedar bony!

) rTEt hyl ahdpt pergzéprdd yigtes hateblenebhesyngus Nl wee, id hand-Hel®- |

3-b h L 3-, (2-nmeth bonyl
byr ol | dRRELLyP5ET o %5&’-9&#%5 hoxy- qui hazol ine, ( 4) 4 - [ (3

- br onophenyl ) amno] - 6 - 3-{ 4-1[ ( ethoxycarbonyl ) nethyl ]
p|pera2|@ogtghisZo@ygﬁ@xabﬂgéyﬁ@roxn)57%nethoxy-qU|nazollne, (5 (S -4- [
(3-bronmophenyl ) am no] -6- 1- [ (ethoxycaxbonyl) e

thyl ] -pyrrolidine-2- yl}nethoxy) 7- met hoxy- qui nazol i ne and



(6) 4-[(3-bronophenyl)am no]-6-(2-{4-f1,2

bi s( met hoxycar bonyl ) et hyl ] - pi per azi n- 1-yl } et hoxy) - 7- net hoxy- qui nazol i ne and
the salts thereof. 9. Physiologically acceptable salts of the conpounds
according twombssiys 1 to 8 with inorganic or organi c aci dspefrpmseas | O.
Phar maceuti cal conpositions containing a conmpound according to clains 1 to
8 or a physiologically acceptable saltyggcording to claim9 optionally
together with one or nore inert carriers.and/or diluents. 11. Use of a
conmpound according to at |east one of clainms 1 to 9 for preparing a

phar maceuti cal conpositions which is suitable for treating benign or
mal i gnant tunours, for preventing,and }reat di seases of the airways and
| ungs, for treating polyps, diseases of the gastro-intestinal tract, the
bile ducts and gall bladder and the kidneys and skin. 12. Process for
preparing a ppaciRaget hedkreeponss tdDyaandifagmhdacl ai m 10, characteri sed
in that a conmpound according to at |least one of clains 1 to 9 is
incorporated in one or nore inert carriers and/or diluents by a

non- chem cal met hod. \RD 00}55141 - 141 PCT/ EPO0/ 02228 13. Process for
preparing the conpounds of‘@eneﬁal formula | according to clains 1 to 9,
characterised in that a) a ptind of general formula R\ /Rb NR~- U- H,
(I'') N~C - D Ra wherein Re R A D Bnd X are defined as in clains 1 to
8 and U denotes an oxygern at an R N group, whiJ6X) R4 is defined as in
claims 1 to 8, is reactede& S noyng of general fornula

wherein
R, denotes a hydrogen atom or a C, ,-alkyl group,

R, denotes a phenyl, benzyl or l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to
R,, whilst

R, and R,, which may be identical or different, each denote
a hydrogen, fluorine, chlorine, bromine or iodine atom,

a C,,-alkyl, hydroxy, C,,-alkoxy, C,,-cycloalkyl, .
C,.¢-cycloalkoxy, C,. -alkenyl or C,.-alkynyl group,

an aryl, aryloxy, arylmethyl or arylmethoxy group,

a C,  -alkenyloxy or C, ;-alkynyloxy group, whilst the
unsaturated moiety may not be linked to the oxygen atom,

a C, ,-alkylsulphenyl, C,,-alkylsulphinyl, C,,-alkylsulpho-
nyl, C,.-alkylsulphonyloxy, trifluoromethylsulphenyl, tri-
fluoromethylsulphinyl or trifluoromethylsulphonyl group,

a methyl or methoxy group substituted by 1 to 3 fluorine
atoms,



Z, - A - B, (Ill) wherein Bis defined as in clains 1 to 8 A denotes
one of the optionally substituted al kyl ene, cycl oal kyl ene,

al kyl ene-cycl oal kyl ene, cycl oal kyl ene-al kyl ene or

al kyl ene- cywb®aksiyi ene- al kyl ene noi eties mentioned in cl ai pgrkpbonagest or the
group A, which are linked to the heteroaromatic group via an oxygen atom or
via an NR, group, and Zl1 denotes a ngwggg group, or WO 00/55141 - 142

b) a conpound of general formula Ra \ NR-A- BX~-(IVV NW- HRa
PCT/ EPOO/ 02228 wherein R, to Rd, A, B and X are defined as in clains 1 to 8

and W denot egnaBtByY0ef atRGxPrgPsuiR M tdtredhblyst B4 Esrdgdi-ied as in
clains 1 to 8t Is reacted wth a conmpound of general f ornmul a Za - C - D
, (V) wher ei A*B"F¢ defined as in clainms 1 to 8,

a cyano or nitro group or an amino group optionally sub-
stituted by one or two C, ,~alkyl groups, whilst the sub-
stituents may be identical or different,

or R, together with R,, if they are bound to adjacent car-
bon atoms, denote a ~CH=CH-CH=CH, -CH=CH-NH or -CH=N-NH
group and

R, denotes a hydrogen, fluorine, chlorine or bromine atom,
a C,,~alkyl, trifluoromethyl or C, ,-~alkoxy group,

R. and R,;, which may be identicai or different, each denote a
hydrogen, fluorine or chlorine atom, a methoxy group or a
methyl group optionally substituted by a methoxy, dimethyl-
amino, diethylamino, pyrrolidino, piperidino or wmorpholino

group,

X denotes a methine group substituted by a cyano group or a
nitrogen atom,

A denotes an -0-C, (-alkylene, -0-C,,-cycloalkylene,
-0-C,.;-alkylene-C, ,~-cycloalkylene, -0-C,,-cycloalkylene-
C,.;~alkylene or -0-C, ;-alkylene-C, ,-cycloalkylene-C, ,-alkylene
group, whilst the oxygen atom of the abovementioned groups in
each case is linked to the bicyclic heteroaromatic ring,

an -0-C,.(-alkylene group which is substituted by an R0-CO or
R,0-CO-C, ,-alkyl group, whilst R, is as hereinafter defined and
the oxygen atom of the abovementioned -0-C,  -alkylene groups in
each case is linked to the bicyclic heterocaromatic ring,

an -0-C, .-alkylene group which is substituted from position 2
onwards by a hydroxy, C, ,-alkoxy, amino, C,,-alkylamino, di-



C denotes one of the optionally substituted al kyl ene, cycl oal kyl ene,

al kyl ene-cycl oal kyl ene, cycl oal kyl ene-al kyl ene or

al kyl ene- cycl oal kyl ene- al kyl ene noi eti es nenti oned above for the group C
whi ch are | iWRewssi&1 t he heteroaromati ¢ group via an oxygen mitgBoarba2ys 2 an
NR, group, and Z, denotes a |leaving group, or c) in order to prepare a
conpound of general formula | wherein ﬁbés defined as in clains 1 to 8 with
the exception of the oxygen atom and t -NR, group: wo oaiss~4i - 143 a
compound of general formula Ra ~ N R~ A.. Z3 X~ (vl ) NC- DRa

PCT/ EPOO (X223 1998h elahiiRb, tgy%lﬁl& argiﬁéﬁrdqn@ef l-nBQQhéth Chippd® 1 to S

and A" has the meani n in clains t he exce tlé)n of

the oxygérZi¥mdnd t ; gmﬁyhi OQPFP% 0 c?&‘?b‘?e?ng FgﬁvPﬁﬁgﬁ’Fo%‘bo
t oget her thd tal:a:\ireymntg@medt-omgﬁ atkyddrec groupgdioc eabbncgseujps o[Ehdteﬁs an

oxygen at 19¢ Welkh éaEBHQE’Pé‘dr%g general formula H- H, (V)

wher ei n e |n as in clains 8, Oor d) in order to prepare a
conmpound of general formula | vvhereln Cis defined as in clains 1 to 8 with
t he excep i-a_oklkhtenrygesupf om and the -NR9 group: a conpound of general
formula Ra ~

an -NR,-C, ;~alkylene, -NR,-C,,-cycloalkylene, -NR.-C, ,-alkylene-

C,.,~cycloalkylene, -NR,-C,,-cycloalkylene-C, ;-alkylene or

-NR,-C,_,-alkylene-C, ,-cycloalkylene-C, ,~alkylene group, whilst

the -NR,- moiety of the abovementioned groups in each case is

linked to the bicyclic heteroaromatic ring, and

R, denotes a hydrogen atom or a C,_,-alkyl group,

an oxygen atom, this being linked to a carbon atom of the

group B, or

a NR, group, the latter being linked to a carbon atom of the
group B and R, being as hereinbefore defined,

B denotes an R,0-CO-alkylene-NR;, (R,0-PO-OR,)-alkylene-NR, or
(R,0-PO-R,) ~alkylene-NR; group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 6 carbon
atoms, may additionally be substituted by one or two C, ,-alkyl
groups or by an R,0-CO or R,0-CO-C, ,-alkyl group, whilst

R, denotes a hydrogen atom,

a C,,-alkyl group which may be substituted by an R 0-CO,
(R,0-PO-OR,} or (R,0-PO-R,) group,

a C,,-alkyl group which is substituted from position 2 by a
hydroxy, C,,-alkoxy, amino, C, ,-alkylamino or di-(C,,-al-
kyl) -amino group or by a 4- to 7-membered alkyleneimino
group, whilst in the abovementioned 6- to 7-membered
alkyleneimino groups in each case a methylene group in the



NR-A- BX-. (MIl) NC. Z4 Ra wherein C' has the neanings given for
Cinclains 1 to a with the exception of the oxygen atomand the -NR group
and wo oo/ ssia~ - 144 PCT/ EP0O0O/ 02228 Z, denotes a | eaving group or

t oget her W Wo oasskiwglr ogen at om of an adj acent hydrocarbon grl,gygpg@d}gges an
oxygen atom is reacted with a conpound of general formula H - . (11X
wherein Dis defined as in clainms 1 to or e) in order to prepare a
compound of general formula T wherein Hlienot es an R60- CO al kyl ene- NR5
group wherein the al kyl ene noiety, which is straight-chained and contains 1

to 6 car bon a;t %,lt%yl add béo?gﬁyc@@ 5*:1:5,{ |5 Ry gqug{lrt &90& _Eyal kyl

groups or an R6 ro erazino or
honopi pera2| r?osélrlé’ né’&bs?ﬁ?ﬁf’@ﬂy n?‘PFe“% ‘b‘f)g{ f‘gn B}ﬁiﬁﬁ ) REBLED-IXOUR A Kyl
or bis- (R60- CO) -Cl_4-al kyl group or a pyrrolidinyl) p| perl di nyl or

ggéag;gjgaze% Ky1’ E?BE %%%té%%%’e’gf&%m?%#lggglﬁtﬂ% ulpr‘i each case RS

and R6 are defined as in clains 1 to 8 a conmpound of general formula Ra \
/Ro N R~ A - B3, K-and R, Gsthid¢h may be identical or different, in each

case denote a hydrogen atom,

a C,.,~alkyl group which may be substituted from position 2
onwards by a hydroxy, C,.,-alkoxy, amino, C, ,-~alkylamino or
di- (C, ,-alkyl)-amino group or by a 4- to 7-membered alky-
leneimino group, whilst in the abovementioned 6- to 7-mem-
bered alkyleneimino groups in each case a methylene group
in the 4 position may be replaced by an oxygen or sulphur
atom, by a sulphinyl, sulphonyl, imino or N-(C,,-alkyl)-
imino group,

a C, ,~cycloalkyl group optionally substituted by 1 or 2
methyl groups,

a C, s-alkenyl or C, -alkynyl group, whilst the unsaturated
moiety may not be linked to the oxygen atom,

a Cy,-cycloalkyl-C, ,-alkyl, aryl, aryl-C,,-alkyl or R,CO-O-
(R,CR,) group, whilst

R, and R,, which may be identical or different, in each
case denote a hydrogen atom or a C, ,-alkyl group and

R, denotes a C,,-alkyl, C,,-cycloalkyl, C,,-alkoxy or
C,.,~cycloalkoxy group,

and R, denotes a C,,-alkyl, aryl or aryl-C, ,~alkyl group,

a 4- to 7-membered alkyleneimino group which is substituted by
an RO-CO, (R,0-PO-OR,), (R,0-PO-R,), R0-CO-C, ,-alkyl, bis-



Ra wherein Ra to Rd, A, C, D and X are defined as in clains 1 to 8 and B
denotes an RSNH group wherein RS is defined as in clains 1 to 8, a

pi perazi no or honopi perazi no group unsubstituted in the 4 position, a
pyrrolidi nyWoe¥sseni di nyl or hexahydroazepi nyl group unsub¥crigromeb2isn t he 1
position, is reacted with a conpound of general fornula WO 00/551t1 - 145
R60- CO-al kyl ene-ZS , (XlI) wherein PCI/ER00/ 02228 the al kyl ene noiety, which
is strai ght-chained and contains 1 to 16 carbon atons) nay additionally be
substituted by one or two Cl_2-al kyl groups or by an R60-CO or

R60- CO- C (Bgeathchg[-canpcyMI(lksm PO-0R)) each-£H68 iy de Onp0- 1@,3 -inclainms 1
to 8, and, Z N blLe graq Qr.f der are a
corrpoundq:df‘ Sgﬁ ?rPSE S%gr%rg\hqgrle:?nﬂD “Fénét egleé-reliﬁggf a‘itl%gflé - NR5
group wherein the al kyl ene noiety, which is straight-chained and contains 1

to 6 car qu_att%n&,-m@&be@édl auaypéﬂylml& %Qéhbysoaﬁbgfléa@e§lb¥- al kyl

gr oups or 2-al k ro razi no or

honopi pert&%yﬁog 5% rc%‘@ FBGE’& ePd ﬁ‘ﬁ g’rrt Egn Qﬂ% o@B endy. g kyl
or bis- EREGCIO- m‘;lL-daladyI&.ylgrgnpupherem B il Rdi hyrglpb@émteiidwﬁirwd,
hexahydr oazepi nyl group substituted in the 1 position by an

R60- CO- Cl1_, - al kyl or bis(R60-CO -Cl_,-alkyl whi| st in each case RS
and R6 arfe PdPEEAGNSs OF nhenapirenazigisn: gré’ué’oﬂg‘éﬁﬁdlﬁf SBEﬂE%E‘Ft?%r#ﬂuI a R\
~Rb N R~ the 4Bp¥sitioXl by thél drouP.R,Rhnd additionally at a cyclic

carbon atom by an R,0-CO, (R,0-PO-OR;), (R,0-PO-R,), R O-CO-

C, ,~alkyl, bis-(R,0-CO)-C, ,~alkyl, (R,0-PO-OR,)-C, ,-alkyl or
(R,0-PO-R,) -C,_,-alkyl group wherein R, to R; are as hereinbefore
defined and

R,, denotes a hydrogen atom, a C, ,-alkyl, formyl,
C,..-alkylcarbonyl or C, ,-alkylsulphonyl group,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R,, and is additionally substituted
at cyclic carbon atoms by two R,0O-CO or R, 0-CO-C, ,-alkyl groups
or by an R,0-CO group and an Rs0-CO-C, ,-alkyl group wherein R,
and R,, are as hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
each case in the 4 position by an R,0-CO-C, ,-alkyl, bis-
(R¢0-CO) -C,_,~alkyl, (R,0-PO-OR,)-C, ,-alkyl or (R,0-PO-R,)-
C,.,~alkyl group wherein R, to R, are as hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
the 4 position by an R0-CO-C, ,-alkyl, bis-(R0-CO)-C, ,-alkyl,
(R,0-PO-OR,) -C,_,~alkyl or (R,0-PO-R,)-C, ,-alkyl group and is
additionally substituted at cyclic carbon atoms by one or two
R,O0-CO or R,0-CO-C, ,~alkyl groups or by an R,0-CO group and an
R,0-CO-C,_,-alkyl group wherein R; to R, are as hereinbefore
defined,



wherein Ra to Rd, Ato C and X are defined as in clains 1 to 8 and D~
denotes an RSNH group wherein Rs is defined as in clains 1 to e, a

pi perazi no or honopi perazi no group unsubstituted in the 4 position, a
pyrrolidi nyWO§Vssetti di nyl or hexahydr oazepi nyl WO 00/ SSi a#CT/EH06/D2228

PCT/ EPOO/ 02228 group unsubstituted in the 1 position, is reacted with a
conpound of general fornula R60-CO alkypene-Z5 , (Xl ) wherein the al kyl ene
noi ety, which is straight-chained and contains 1 to 6 carbon atons, may
additionally be substituted by one or two G _z-al kyl groups or by an R60-CO
or R60- C& Gloxphalldylo grolpmowbirpbblREoi grege twitade iiss sdbbiticdted in cl ai ns

1to 8, aeragh SN %naaﬁsswaana@ebbs -8R3UP, (R0(5 $0- ;#n Okd@rcéocp.RgFiafe a

conpound 0 general fornu wher’ei n_at | east.one groups”

denot es &¥ydidger(RaPoR?) 2Ceofddid Jd e?%roﬁe f Br-nf Yﬂaqr/Rb NR-A- g
~— X~ | (m,erohRQ -C,- aRaydhgreup %ef@erdis Ao R, ane ¥saherdthbagdras in
clains 1 e:§-1e " and D' have the neanings given for B and D|n clains 1 to

8, with the proViso that at |east one of the groups H' or D' 'contains an
R60-CO, (RIRO-PO-OR8) or (R OPOR9) group wherein RO _is defined as in
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of the graxuRzORE0t6,.Realdgriotgup M:@rreganRatmnas hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the abovemen-
tioned 5 to 7-membered rings are in each case additionally
substituted at a carbon atom by an R, 0-CO, (R,0-PO-OR,),
(R,0-PO-R,), R 0-CO-C,_,-alkyl, bis-(R,0-CO)-C,_,-alkyl,
(R,0-PO-OR,) -C,_,~alkyl or (R,0-PO-R,)-C, ,-alkyl group wherein R,
to R,, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the abovemen-
tioned 5 to 7-membered rings in each case are additionally
substituted at carbon atoms by two R,0-CO or R, 0-CO-C, ,-alkyl
groups or by an R,0-CO group and an R,0-CO-C, ,-alkyl group
wherein R, and R,, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by an R0-CO-C,,-alkyl, bis- (R,0-CO) -
C,.,~alkyl, (R,0-PO-ORy)-C,,-alkyl or (R,0-PO-R,}-C, ,-alkyl group
wherein R, to R, are as herxeinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by an R,0-CO-C, ,-alkyl, bis-(R,0-CO) -
C,.,~alkyl, (R,0-PO-OR,)-C, ,~alkyl or (R,0-PO-R,)-C, ,-alkyl group,
whilst the abovementioned 5- to 7-membered rings in each case
are additionally substituted at carbon atoms by one or two
R,0-CO or R,0-CO-C,,-alkyl groups or by an R,0-CO group and an



and subsequently, if desired, a conpound of general formula |I thus obtained
whi ch contains a carboxy or hydroxyphosphoryl WO 00/ 55141 - |47

PCT/ EPOO/ 02228 group is converted by esterification into a correspondi ng
ester of geweroassf4ornul a | and/ or a conpound of general foponiErooo2s28us
obt ai ned wherein B or D denotes an optionally substituted

N- (2- hydroxyet hyl)-gl yci ne or N-(2-hydnexyethyl)-glycine ester group is
converted by cyclisation into a correspondi hg 2-oxo-norpholino conpound,
and/or if necessary any protecting group used during the reactions

descri be#t @b, i s adlkydv gdoagawhenaili R, ith Bpgiredisn hexepobedové gener al
formul a hekgﬂgdobtained Is resolved into its stereoi soners and/or a
compound of “genéral formula | thus obtained is converted into the salts

t hereof, nore particularly, for pharmaceutical use, into the

physi ol ogi gabky-neephbabhe gadus vlieteafay bALEuBsaitwbed\by Eto 4
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a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a hydrogen atom, by a C,_,-alkyl, R, 0-CO-C,_,-alkyl,
(R,0-PO-0R,) -C,.,-alkyl or (R,0-PO-R,)~C, ,-alkyl group, whilst R,
to R, are as hereinbefore defined and the abovementioned 2-oxo-
morpholinyl groups in each case are linked to a carbon atom of

the group A,
an R,,NR; group wherein R, is as hereinbefore defined and

R,, denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydro-
furan-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydro-

pyran-4-yl or 2-oxo-tetrahydropyran-5-yl group optionally

substituted by one or two methyl groups,

or A and B together denotes a hydrogen, fluorine or chlorine

atom,
a C, (-alkoxy group,

a C;¢-alkoxy group which is substituted from position 2 onwards
by a hydroxy, C,,-alkoxy, amino, C,,-alkylamino, di-(C, ,-al-
kyl) -amino, pyrrolidino, piperidino, hexahydroazepino, morpho-
lino, homomorpholino, piperazino, 4-(C, ,-alkyl)-piperazino,
homopiperazino, 4-(C, ,-alkyl)-homopiperazino or l-imidazolyl

group,

a C,,~alkoxy group which is substituted by a pyrrolidinyl, pi-
peridinyl or hexahydroazepinyl group substituted in the 1 po-
sition by the group R,,, whilst R,, is as hereinbefore defined,



AU .A{E.A AL AY.AA A . A2 Ah.AA .A .Ae#. A .A . AAE A  Ae. A
r.A Ar.ALFY. As3?. A A ;3. AEAMe A |.A. A3 AFY . AF
A F.A3. AsY% AF . ALY. AFL. A{ Y% A9F. AYY . ALF_.AUF .A".A"; .A'3.ANE
. AS. AS3.As WOOMSSML . A . AL .A9U ..A F.AFY.As |.ANF. A E . Acriidiondh
| A3.A F2. As3l . ALl y. ALUF. A" . A .AL( .A[ Y.AF. A 3.A {Fe. AON3. AS3E. As:
3y. ANF2. As{ . AhY . AhFl.Ahl 2. A"3y. A y. A AF. . A{F2 . A AHs. A. ?. AE. A As;
| . As. A9Y. Ah. A9. A" a9!!
BCsRvVgw vpkf a\ W ca] ca] ca] ca] caU] ca] cTa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] caljc;]aca:]lcsa]aaa]a@ja};caiapax}rhac]:lmai# cajlesdtnade® B¢ aBIR@ABO, (R,0-PO-
}xsni d_z] }: akﬁgj Rl clea gy qr|1f$1§8akcafo‘eala%ah@L&ﬁLg%Lrsl cacalc

a] ca] ca] ca ca caJc

a C, ,~cycloalkoxy or C,,-cycloalkyl-C,_ ,~alkoxy group,

an amino, C,,-alkylamino, di-(C,_ -alkyl)-amino, pyrrolidino,
piperidino, hexahydroazepino, morpholino, homomorpholino,
piperazino, 4-(C,,-alkyl)-piperazino, homopiperazino or
4-(C, ,~alkyl) -homopiperazino group,

a 2-oxo-morphclino group which may be substituted by 1 or 2
methyl groups,

C denotes an -0-C,(-alkylene, -0O-C, ,-cycloalkylene, -0-C, ,-al-
kylene-C, ,~cycloalkylene, -0-C,,-cycloalkylene-C, ,~alkylene or
-0-C, ;-alkylene-C, ,-cycloalkylene-C, ,-alkylene group, whilst
the oxygen atom of the abovementioned group in each case is
linked to the bicyclic heterocaromatic ring,

an -0-C, -alkylene group which is substituted by an R O-CO or
R,O~-CO-C, ,~alkyl group, whilst R, is as hereinbefore defined and
the oxygen atom of the abovementioned-0-C, (-alkylene groups in
each case is linked to the bicyclic hetercaromatic ring,

an -0-C, (-alkylene group which is substituted from position 2
by a hydroxy, C,,-alkoxy, amino, C,,-alkylamino, di-(C, -al-
kyl) -amino, pyrrolidino, piperidino, morpholino, piperazino or
4-(C, ,~alkyl) -piperazino group and the oxygen atom of the
abovementioned-0-C, ~alkylene groups in each case is linked to
the bicyclic heterocaromatic ring,

a -C, ~alkylene group,
an -NR,-C, .-alkylene, -NR,-C, ,-cycloalkylene, -NR,-C, ,~alkylene-

C,.,~cycloalkylene, -NR,-C,.,~cycloalkylene-C, ,-alkylene or
~NR,~C, ;~alkylene-C, ,-cycloalkylene-C, ;-alkylene group, whilst
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a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the abovemen-
tioned 5- to 7-membered rings are in each case additionally
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tuted in the 1 position by an R0-CO-C, ,-alkyl, .bis- (R,0-CO) -
C,,~alkyl, (R,0-PO-OR,)}-C, -alkyl or (R,0-PO-R,)-C, ,-alkyl group,
whilst the abovementioned 5- to 7-membered rings are in each
case additionally substituted at carbon atoms by one or two
R,0-CO or R,0-CO-C, ,-alkyl groups or by an R, 0-CO group and an
R,0-CO-C, ,-alkyl group wherein R, to R, are as hereinbefore
defined,

a 2-oxo-morpholino group which may be substituted by 1 to 4
C,.;,~alkyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a hydrogen atom, by a C, ,-alkyl, R, 0-CO-C, ,-alkyl,
(R,0-PO-OR,) -C,_-alkyl or (R,0-PO-R,)-C, ,~alkyl group, whilst R,
to R, are as hereinbefore defined and the abovementioned 2-oxo-
morpholinyl groups are in each case linked to a carbon atom of
the group C,

an R,,NR, group wherein R, and R,; are as hereinbefore defined,

or
C and D together denote a hydrogen, fluorine or chlorine atom,
a C, ¢(-alkoxy group,

a C, ¢-alkoxy group which is substituted from position 2 by a
hydroxy, C,,-alkoxy, amino, C,,-alkylamino, di-(C, ,-alkyl)-
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perazino, 4-(C,,-alkyl)-homopiperazino or 1-imidazolyl group,

a C,,-alkoxy group which is substituted by a pyrrolidinyl, pi-
peridinyl or hexahydroazepinyl group substituted in the 1 po-
gsition by the group R,,, whilst R,, is as hereinbefore defined,

a C, (-alkoxy group which is substituted by an R0-CO, (R,0-PO-
OR,;) or (R,0-PO-R,) group, whilst R, to R, are as hereinbefore
defined,

a C,.,-cycloalkoxy or C,.,-cycloalkyl-C, ,-alkoxy group

an amino, C, ,-alkylamino, di-({(C,,-alkyl)-amino, pyrrolidino,
piperidino, hexahydroazepino, morpholino, homomorpholino, pipe-
razino, 4-(C,,-alkyl)-piperazino, homopiperazino or 4-(C, , -al-
kyl) ~-homopiperazino group,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

with the provisc that at least one of the groups B or D or A
together with B or C together with D contains an optionally
substituted 2-oxo-morpholinyl group, an (R,0-PO-OR,) or
(R,0-PO-R,) group, or

that at least one of the groups B or D contains an optionally
substituted 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-
4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or
2-oxo-tetrahydropyran-5-yl group, or

that at least one of the groups A, B, C or D or A together with
B or C together with D contains an R,0-CO group and additional-
ly one of the groups &, B, C or D or A together with B or C

together with D contains a primary, secondary or tertiary amino
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not linked to a carbon atom of an aromatic group,

whilst by the aryl moieties mentioned in the definition of the
abovementioned groups is meant a phenyl group which may in each
case be monosubstituted by R,,, mono-, di- or trisubstituted by
R,, or monosubstituted by R,, and additionally mono- or disub-
stituted by R,,, whilst the substituents may be identical or
different and

R,, denotes a cyano, carboxy, C, ,-alkoxycarbonyl, aminocarbo-
nyl, C,,-alkylaminocarbonyl, di-(C, ,-alkyl)-aminocarbonyl,
C,.,~alkylsulphenyl, C, ,-alkylsulphinyl, C, ,-alkylsulphonyl,
hydroxy, C,.-alkylsulphonyloxy, trifluoromethyloxy, nitro,
amino, C,,-alkylamino, di-(C,,-alkyl)-amino, C,_ ,-alkyl-
carbonylamino, N-(C, ,-alkyl)-C, ,-alkylcarbonylamino, C, ,-al-
kylsulphonylamino, N-({(C, ,-alkyl)-C, ,-alkylsulphonylamino,
aminosulphonyl, C, .-alkylaminosulphonyl or di-(C, ,-alkyl) -
aminosulphonyl group or a carbonyl group which is substituted
by a 5- to 7-membered alkyleneimino group, whilst in the
abovementioned 6- to 7-membered alkyleneimino groups in each
case a methylene group in the 4 position may be replaced by
an oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino
or N-(C, ,-alkyl)-imino group, and

R,, denotes a fluorine, chlorine, bromine or iodine atom, a
C,.,~alkyl, trifluoromethyl or C, ,-alkoxy group oxr

two groups R,,, if they are bound to adjacent carbon atoms,
together denote a C3z.g-alkylene, methylenedioxy or 1,3-buta-

dien-1,4-ylene group,

the tautomers, the stereoisomers and the salts thereof.
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R, denotes a hydrogen atom,

R, denotes a phenyl, benzyl or 1l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to
R,, whilst

R, and R,, which may be identical or different, each denote
a hydrogen, fluorine, chlorine, bromine or iodine atom,

a methyl, ethyl, hydroxy, methoxy, ethoxy, amino, cyano,
vinyl or ethynyl group,

an aryl, aryloxy, arylmethyl or arylmethoxy group,

a methyl or methoxy group substituted by 1 to 3 fluorine
atoms or

R, together with R,, if they are bound to adjacent carbon
atoms, denote a ~-CH=CH-CH=CH, -CH=CH-NH or ~CH=N-NH group
and

R, denotes a hydrogen, fluorine, chlorine or bromine atom,
R. and Ry in each case denote a hydrogen atom,
X denotes a nitrogen atom,
A denotes an -0-C, ,~alkylene, -0-C,.,~cycloalkylene, -0-C, ,-al-
kylene-C, ,-cycloalkylene, -0-C, ,-cycloalkylene-C, ;-alkylene or
-0-C,.;,~alkylene-C,_ ,-cycloalkylene-C, ,-alkylene group, whilst

the oxygen atom of the abovementioned groups in each case is
linked to the bicyclic heteroaromatic ring,



10T: -[I\[\\\]WADE: / 10T: ssF. M 10%& () - @ @9! 109%& ()-9# 10%& ()-s
| 109 ()-L@L0% ()-s3"10% ()-: W _mn_ o {_ _ bC

10T: "10%& () - 10%& ()-Z10%& ()- 10 10

10s5" 109&' ( WOeWssoiE () - __aaobbcdEbC 10T: #! 10%& () - : ! 10% &dn)Erao/02228
"10%& ()-3 10%& ()-SM 10%& ()-M 10%&' () - @c; dl eneneoeeebC

10T: 10%@& ()-- 10%@& ()- 10b 10b 10b3 ;.4 .

"10%& ()-:/! 10%& ()-+: ! 10%& ()-ecf~Gchitjj dELC 10T:/,

10%@& () - @310%@&' ()-! 109@X& ()- 10%& () -

10%2E () -ar 1QP4EE , (hikikkkkK3t-Ghp GHALH {0 %updtltut dQ%E ¥én (poddiO06& () -

10% u& ()-_ 10 0@ ég, 3.110%@ & (), | nogodEbC 10T:"'10% u& () - @
10% u&' ()o_%gsuéy( P %ﬁ?ﬁ&gf " %lb"%ﬁ%r%q %é‘yfﬁ% ﬁgf’?‘) 980“?)‘? paqgaqqagbC
10T: Y10Yg@vemenbligdiedyO-C, (-alkylene groups in each case is linked to

the bicyclic heterocaromatic ring, or

an oxygen atom, this being linked to a carbon atom of the
group B,

B denotes an R, 0-CO-alkylene-NR,, (R,0-PO-OR,)-alkylene-NR, or
(R,0-PO-R,) -alkylene-NR; group wherein in each case the alkylene
moiety, which is straight-chained and containsg 1 to 4 carbon
atoms, may additionally be substituted by one or two C, ,-alkyl
groups or by an R, 0-CO or R, 0-CO-C, ,-alkyl group, whilst

Ry, denotes a hydrogen atom,

a C,_,-alkyl group which may be substituted by an R,0-CO

group,

a C,,~alkyl group which is substituted from position 2 by a
hydroxy or C, ,-alkoxy group,

a C, ¢-cycloalkyl or C,-cycloalkyl-C, ;-alkyl group,

R,, R, and R,, which may be identical or different, in each
case denote a hydrogen atom,

a C,4~alkyl group which may be substituted from position 2
onwards by a hydroxy, C,,-alkoxy or di-(C,,-alkyl)-amino
group or by a 4- to 7-membered alkyleneimino group, whilst
in the abovementioned 6- to 7-membered alkyleneimino groups
in each case a methylene group in the 4 position may be
replaced by an oxygen atom or by an N-(C, ,-alkyl)-imino
group,

a C,-cycloalkyl group,
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a C,4-cycloalkyl-C, ,-alkyl, aryl, aryl-C,, -alkyl or R,CO-0-
(R.CR;) group, whilst

R, and R,, which may be identical or different, in each
case denote a hydrogen atom or a C, ,-alkyl group and

R, denotes a C,,-alkyl, C, -cycloalkyl, C,_ -alkoxy or
C;.¢-cycloalkoxy group,

and R, denotes a C, ,-alkyl group,

a 4- to 7-membered alkyleneimino group which is substituted by
an R,0-CO, R,0-CO-C, _,-alkyl or bis- (R,0-CO)-C,_ ,-alkyl group
wherein R, is as hereinbefore defined,

a 4- to 7-membered alkyleneimino group which is substituted by
two R0-CO or R 0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R,, and additionally at a cyclic
carbon atom by an R0-CO, R,0-CO-C,,-alkyl or bis- (R, 0-CO) -
C,..~alkyl group wherein R, is as hereinbefore defined and

R,, denotes a hydrogen atom, a methyl or ethyl group,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R, and is additionally substituted
at cyclic carbon atoms by two R0-CO or R, 0-CO-C, ,-alkyl groups
wherein R, and R,, are as hereinbefore defined,

a piperazino or homopiperazino group which in each case is
substituted in the 4 position by an R0-CO-C,_,-alkyl, bis-
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C,.,~alkyl group wherein R, to R, are as hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
the 4 position by an R0-CO-C, -alkyl or bis-(Rs,0-CO)-C, ,-alkyl
group and is additionally substituted at cyclic carbon atoms by
one or two R 0-CO or R, 0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a morpholino or homomorpholino group which is substituted in
each case by an R,0-CO, R,0-CO-C, ,-alkyl, or bis- (R,0-CO)-
C,..~alkyl group wherein R, is as hereinbefore defined,

a morpholino or homomorpholino group which is substituted by
two R, 0-CO or R, 0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the abovemen-
tioned 5~ to 7-membered rings in each case are additionally
substituted at a carbon atom by an R,0-CO, R 0-CO-C, ,-alkyl or
bis- (R,0-CO) -C,_ ,-alkyl group wherein R, and R,, are as herein-
before defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the abovemen-
tioned S5- to 7-membered rings are in each case additionally
substituted at carbon atoms by two R, 0-CO or R,0-CO-C, ,-alkyl
groups wherein R, and R,, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by an R,0-CO-C, ,-alkyl, bis-(R,0-CO)-
C,.,-alkyl, (R,0-PO-OR,)-C, ,-alkyl or (R,0-PO-R,)-C,,-alkyl group
wherein R, to R, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by an R, 0-CO-C,_,-alkyl or bis-
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7-membered rings are in each case additionally substituted at
carbon atoms by one or two R 0-~CO or R0-CO-C, ,~alkyl groups
wherein R, is as hereinbefore defined,

a 2-oxo-morpholino group which may be substituted by 1 to 4
C,.;-alkyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a hydrogen atom, by a C,_,-alkyl or R,0-CO-C, ,-alkyl
group, whilst R; is as hereinbefore defined and the abovemen-
tioned 2-oxo-morpholinyl groups in each case are linked to a
carbon atom of the group A,

an R,,NR, group wherein R, is as hereinbefore defined and

R,, denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydro-
furan-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydro-

pyran-4-yl or 2-oxo-tetrahydropyran-5-yl group optionally

substituted by one or two methyl groups,

or A and B together denote a hydrogen atom,
a C,_,~alkoxy group,

a C,,-alkoxy group which is substituted from position 2 by a
hydroxy, C,.,-alkoxy, amino, C,,-alkylamino, di-(C, ,-alkyl) -
amino, pyrrolidino, piperidino, morpholino, piperazino or
4-(C, ,~alkyl) -piperazino group,

a C, ,-~alkoxy group which is substituted by a pyrrolidinyl or
piperidinyl group substituted in the 1 position by the group
R,,, whilst R,, is as hereinbefore defined,

a C,,-alkoxy group which is substituted by an R,0-CO group,
whilst R, is as hereinbefore defined,
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C denotes an -0-C, ,-alkylene, -0-C,,-cycloalkylene, -0-C,,-al-
kylene-C, ,-cycloalkylene, -0-C, ,-cycloalkylene-C, ,-alkylene or
-0-C, ,-alkylene-C, ,-cycloalkylene-C, ,-alkylene group, whilst
the oxygen atom of the abovementioned group in each case is

linked to the bicyclic heterocaromatic ring,

an -0-C, ,-alkylene group which is substituted from position 2
onwards by a hydroxy group, whilst the oxygen atom of the
abovementioned-0-C, ,~alkylene groups in each case is linked to
the bicyclic hetercaromatic ring, or

an oxygen atom, which is linked to a carbon atom of the group
D,

D denotes an Rg0-CO-alkylene-NR;, (R,0-PO-OR,)-alkylene-NR; or
(R,0~PO-R,) -alkylene-NR, group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 4 carbon
atoms, may additionally be substituted by one or two C, ,-alkyl
groups or by an R0O-CO or R,0-CO-C, ,-alkyl group, whilst R, to
R, are as hereinbefore defined,

a 4- to 7-membered alkyleneimino group which is substituted by
an R,0-CO, R,0-CO-C, ,-alkyl or bis-(R,0-CO)-C, ,-alkyl group
wherein R, is as hereinbefore defined,

a 4- to 7-membered alkyleneimino group which is substituted by
two R,0-CO or R,0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
the 4 position by the group R,, and additionally at a cyclic
carbon atom by an R0-CO, R 0-C0-C, ,-alkyl or bis-(R,0-CO)-
C,.,~alkyl group wherein R, and R,, are as hereinbefore defined,
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at cyclic carbon atoms by two R 0-CO or R,0-CO-C, ,-alkyl groups
wherein R, and R,, are as hereinbefore defined,

a piperazino or homopiperazino group which is substituted in
each case in the 4 position by an R-CO-C, ,-alkyl, bis-
(R0-CO) -C,.,-alkyl, (R,0-PO-OR,)-C, ,~alkyl or (R,0~PO-R,)-
C,.,-alkyl group wherein R, to R, are as hereinbefore defined,

a piperazinc or homopiperazino group which is substituted in
the 4 position by an R,0-CO-C, ,-alkyl or bis- (R,0-CO)-C, ,-alkyl
group and is additionally substituted at cyclic carbon atoms by
one or two R, 0-CO or R,0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a morpholino or homomorpholino group which is substituted in
each case by an R,0-CO, R,0-CO-C, ,-alkyl, or bis-(R0-CO)-
C,..~alkyl group wherein R, is as hereinbefore defined,

a morpholinoc or homomorpholino group which is substituted by
two R, 0-CO or R, 0-CO-C, ,~alkyl groups wherein R, is as
hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the abovemen-
tioned 5- to 7-membered rings in each case are additionally
substituted at a carbon atom by an R,0-CO, R/0-CO-C,_,-alkyl or
bis-~ (R,0-CO) -C, ;,~alkyl group wherein R, and R,, are as herein-
before defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R,,, whilst the abovemen-
tioned 5- to 7-membered rings are in each case additiocnally
substituted at carbon atoms by two R O-CO or R, 0-CO-C,_,-alkyl
groups wherein R, and R,, are as hereinbefore defined,
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in the 1 position by an RO~ C,.,~alkyl, bis-(R,0-CO)-
C,..-alkyl, (R,0-PO-OR,)-C, (~alkyl or (R,0-PO-R,)-C, ,-alkyl group
wherein R, to R, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by an R,0-CO-C, ,-alkyl or bis-
(R;O0-CO) -C,_,-alkyl group, whilst the abovementioned 5- to
7-membered rings are in each case additionally substituted at
carbon atoms by one or two R,0-CO or R, 0-CO-C, . -alkyl groups
wherein R, is as hereinbefore defined,

a 2-oxo-morpholino group which may be substituted by 1 to 4
C,.,-alkyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a hydrogen atom, by a C, ,-alkyl or R 0-CO-C, ,-alkyl
group, whilst R, is as hereinbefore defined and the abovemen-
tioned 2-oxo-morpholinyl groups are in each case linked to a
carbon atom of the group C,

an R,,NR, group wherein R, and R,; are as hereinbefore defined,

or
C and D together denote a hydrogen atom,
a C,.,~alkoxy group,

a C,.,-alkoxy group which is substituted from position 2 by.a
hydroxy, C,,-alkoxy, amino, C,,-alkylamino, di-(C, ,-alkyl)-
amino, pyrrolidino, piperidino, morpholino, piperazino or
4-(C, ,~alkyl) -piperazino group,

a C, ,-alkoxy group which is substituted by a pyrrolidinyl or
piperidinyl group substituted in the 1 position by the group
R,,, whilst R,, is as hereinbefore defined,
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a C,.,~cycloalkoxy or C,,-cycloalkyl-C, ,-alkoxy group

with the proviso that at least one of the groups B or D or A
together with B or C together with D contains an optionally
substituted 2-oxo-morpholinyl group, a (R,0-PO-OR,) or
(R,0-PO-R,) group, or

that at least one of the groups B or D contains an optionally
substituted 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-
4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or
2-oxo-tetrahydropyran-5-yl group, or

that at least one of the groups A, B, C or D or A together with
B or C together with D contains an R,0-CO group and additional-
ly one of the groups A, B, C oxr D or A together with B or C
together with D contains a primary, secondary or tertiary amino
function, whilst the nitrogen atom of this amino function is
not linked to a carbon atom of an aromatic group,

whilst by the aryl moieties mentioned in the definition of the
abovementioned groups is meant a phenyl group which in each
case may be monosubstituted by R,;,, mono- or disubstituted by
R,, or monosubstituted by R,, and additionally mono- or disub-
stituted by R,;, whilst the substituents may be identical or
different and

R,, denotes a cyano, C, ,-alkoxycarbonyl, aminocarbonyl,
C,.,-alkylaminocarbonyl, di-(C,.,-alkyl)-aminocarbonyl,

C, ,-alkylsulphenyl, C, ,-alkylsulphinyl, C,.,-alkylsulphonyl,
hydroxy, nitro, amino, C, ,-alkylamino ox di- (C, ,-alkyl)-amino
group and

R,, denotes a fluorine, chlorine, bromine or iodine atom, a
C,.,-alkyl, trifluoromethyl or C,.,-alkoxy group or
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groups R;;, ey are
together denote a CLs—alkylene, methylenedioxy or 1,3-buta-

jéégnt car%on atoms,

dien-1,4-ylene group,
the tautomers, stereoisomers and salts thereof.

2. Bicyclic heterocycles of general formula I accorxding to
claim 1, wherein

R, denotes a hydrogen atom,
R, denotes a phenyl, benzyl or l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to

R,, whilst

R, and R,, which may be identical or different, each denote
a hydrogen, fluorine, chlorine or bromine atom,

a methyl, trifluoromethyl, methoxy, ethynyl or cyano group
and

R, denotes a hydrogen atom,
R, and R, in each case denote a hydrogen atom,
X denotes a nitrogen atom,
A denotes an -0-C, ,-alkylene or -0-CH,-CH(OH)-CH, group, whilst
the oxygen atom of the abovementioned groups in each case is
linked to the bicyclic hetercaromatic ring,
B denotes an R,0-CO-alkylene-NR, group wherein the alkylene
moiety, which is straight-chained and contains 1 or 2 carbon

atoms, may additionally be substituted by an R,0-CO or R,0-CO-
methyl group, whilst
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a C, ,-alkyl group which may be substituted by an R,O0-CO

group,

a C,,~alkyl group which is substituted from position 2
onwards by a hydroxy group,

a C, (~cycloalkyl or C,  -cycloalkylmethyl group and
R, denotes a hydrogen atom,

a C,¢-alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl,
cyclohexylmethyl, phenyl, benzyl, 5-indanyl or R,CO-O-
(R,CR,) group, whilst

R, denotes a hydrogen atom or a C, ,-alkyl group,
R, denotes a hydrogen atom and

R, denotes a C, ,-alkyl, cyclopentyl, cyclohexyl,
C,..~alkoxy, cyclopentyloxy or cyclohexyloxy group,

a pyrrolidino or piperidino group which is substituted by an
R0-CO or R,0-CO-C, ,-alkyl group wherein R, is as hereinbefore
defined,

a pyrrolidino or piperidino group which is substituted by two
R,0-CO or R 0-CO-C, ,-alkyl groups wherein R, is as hereinbefore
defined,

a piperazino group which is substituted in the 4 position by
the group R,, and additionally at a cyclic carbon atom by an

R O-CO or R,0-CO-C, ,-alkyl group wherein R, is as hereinbefore
defined and

R,, denotes a hydrogen atom, a methyl or ethyl group,
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a piperazino group which is substituted in the 4 position by an
R,0-CO-C, ,-alkyl, bis-(R,0-CO)-C, ,-alkyl, (R,0-PO-OR,)-methyl or
(R,0-PO-R,) -methyl group wherein R, is as hereinbefore defined,

R, and R,, which may be identical or different, in each
case denote a hydrogen atom, a methyl, ethyl, phenyl,
benzyl, 5-indanyl or R,CO-O- (R,CR;) group, whilst

R, to R, are as hereinbefore defined,
and R, denotes a methyl or ethyl group,

a piperazino group which is substituted in the 4 position by an
R0-CO-C, ,~alkyl group and additionally at a cyclic carbon atom
by an R,0-CO or R, 0-CO-C, ,-alkyl group wherein R, is as herein-
before defined,

a morpholino group which is substituted by an R,0-CO or R ,0-CO-
C,.,-alkyl group, whilst R, is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R-CO-C, ,-alkyl, bis-(R0-CO)-C, ,-alkyl,
(R,0-PO-0OR;) -methyl or (R,0-PO-R,)-methyl group wherein R, to R,

are as hereinbefore defined,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a methyl, ethyl or R/0-CO-C, ,-alkyl group, whilst R, is
as hereinbefore defined and the abovementioned 2-oxo-morpho-
linyl groups in each case are linked to a carbon atom of the
group A,

a R;,N(C, ,-alkyl) group wherein R;; denotes a 2-oxo-tetrahydro-
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, or
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A and B together denote a hydrogen atom, a methoxy, ethoxy or
2-methoxy-ethoxy group,

a C,.,-~alkoxy group which is substituted by an R,0-CO group,
whilst R, is as hereinbefore defined,

a C, ¢-cycloalkoxy or C, -cycloalkyl-C, ;-alkoxy group,

C denotes an -0-C, ,-alkylene or -0O-CH,-CH(OH)-CH, group, whilst
the oxygen atom of the abovementioned groups in each case is
linked to the bicyclic heterocaromatic ring,

D denotes an R0-CO-alkylene-NR, group wherein the alkylene
moiety, which is straight-chained and contains 1 or 2 carbon
atoms, may additionally be substituted by an R,0-CO or R,0-CO-
methyl group, whilst R, and R, are as hereinbefore defined,

a pyrrolidino or piperidino group which is substituted by an
R,0-CO or R,0-CO-C, ,-alkyl group wherein R, is as hereinbefore
defined,

a pyrrolidino or piperidino group which is substituted by two
R,0-CO or R, 0-CO-C, ,~alkyl groups wherein R, is as hereinbefore
defined,

a piperazino group which is substituted in the 4 position by
the group R,, and additionally at a cyclic carbon atom by an
RgO-CO or R, 0-CO-C, ;-alkyl group wherein R, and R,, are as
hereinbefore defined,

a piperazino group which is substituted in the 4 position by an
R,O0-CO-C,_ ,-alkyl, bis- (R, 0-CO)-C, ,~alkyl, (R,0-PO-OR,)-methyl or
{R,0-PO-R,) -methyl group wherein R, to R, are as hereinbefore
defined,
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a piperazino group which is substituted in the 4 position by an
R,0-CO-C, ,-alkyl group and additionally at a cyclic carbon atom
by an R,0-CO or R,0-CO-C, ,-alkyl group wherein R, is as herein-
before defined,

a morpholino group which is substituted by an R,0-CO or R,0-CO-
C,.,~alkyl group, whilst R, is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R0-CO-C, ,-alkyl, bis-(R,0-CO)-C, ,-alkyl,

(R,0-PO-0OR,) -methyl or (R,0-PO-R,)-methyl group wherein R, to R,
are as hereinbefore defined,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a methyl, ethyl or R,0-CO-C, ,-alkyl group, whilst R, is
as hereinbefore defined and the abovementioned 2-oxo-morpho-
linyl groups are in each case linked to a carbon atom of the

group C, or

a R,,N(C, ,-alkyl) group wherein R,, denotes a 2-oxo-tetrahydro-
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, or

C and D together denote a hydrogen atom, a methoxy, ethoxy or
2-methoxy-ethoxy group,

a C, ,-alkoxy group which is substituted by an R,0-CO group,
whilst R is as hereinbefore defined,

a C, (-cycloalkoxy or C,-cycloalkyl-C, ,-alkoxy group

with the proviso that at least one of the groups B or D or A
together with B or C together with D contains an optionally
substituted 2-oxo-morpholinyl group, a (R,0-PO-OR,) or
(R,0-PO-R,) group, or
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that at least one of the groups A, B, C or D or A together with

B or C together with D contains an R,0-CO group and additional-
ly one of the groups A, B, C or D or A together with B or C

together with D contains a primary, secondary or tertiary amino
function, whilst the nitrogen atom of this amino function is
not linked to a carbon atom of an aromatic group,

the tautomers, stereoisomers and salts thereof.

3. Bicyclic heterocycles of general formula I according to
claim 1, wherein

R, denotes a hydrogen atom,
R, denotes a phenyl, benzyl or l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to

R,, whilst

R, and R,, which may be identical or different, each denote
a hydrogen, fluorine, chlorine or bromine atom,

a methyl, trifluoromethyl, methoxy, ethynyl or cyano group
and

R, denotes a hydrogen atom,
R, and R; in each case denote a hydrogen atom,
X denotes a nitrogen atom,
A denotes an -0-C, ,-alkylene or -0-CH,~CH(OH)-CH, group, whilst
the oxygen atom of the abovementioned groups in each case is

linked to the bicyclic hetercaromatic ring,

B denotes an R,0-CO-alkylene-NR; group wherein the alkylene
moiety, which is straight-chained and contains 1 or 2 carbon
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atoms, may additionally be substituted by an R0-CO or R,0-CO-
methyl group, whilst

R; denotes a hydrogen atom,

a C,,-alkyl group which may be substituted by an R,0-CO

group,

a C,,-alkyl group which is substituted from position 2
onwards by a hydroxy group,

a C,¢-cycloalkyl or C,  -cycloalkylmethyl group and
R, denotes a hydrogen atom,
a C, (~alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl,
cyclohexylmethyl, phenyl, benzyl, 5-indanyl or R,CO-O-
(R.,CR,) group, whilst

R, denotes a hydrogen atom or a C,,-alkyl group,

R, denotes a hydrogen atom and

R, denotes a C,,-alkyl, cyclopentyl, cyclohexyl,
C,,~alkoxy, cyclopentyloxy or cyclohexyloxy group,

a pyrrolidino or piperidino group which is substituted by an
R0~CO or R 0-CO-C, ,-alkyl group wherein R, is as hereinbefore
defined,

a pyrrolidino or piperidino group which is substituted by two
R(0-CO or R0-CO-C, ;-alkyl groups wherein R, is as hereinbefore
defined,

a piperazino group which is substituted in the 4 position by
the group R,, and additionally at a cyclic carbon atom by an
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case denote a hydrogen atom, a methyl, ethyl, phenyl,
benzyl, 5-indanyl or R,CO-O-(R,CR,) group, whilst

R, to R, are as hereinbefore defined,
and R, denotes a methyl or 'ethyl group,

a piperazino group which is substituted in the 4 position by an
R,0-CO-C, ,-alkyl group and is additionally substituted at a
cyclic carbon atom by an R,0-CO or R,0-CO-C, ,-alkyl group
wherein R, is as hereinbefore defined,

a morpholino group which is substituted by an R, O-CO or R,0-CO-
C,.,-alkyl group, whilst R, is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R, 0-CO-C, ,-alkyl, bis-(R,0-CO)-C,_ -alkyl,

(R,0-PO-OR,) -methyl or (R,0-PO-R,)-methyl group wherein R, to R,
are as hereinbefore defined,

a 2-oxo-morpholino group which may be substituted by 1 or 2
methyl groups,

a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a methyl, ethyl or R,0-CO-C,,-alkyl group, whilst R, is
as hereinbefore defined and the abovementioned 2-oxo-morpho-
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R,0-CO-C, ,-alkyl group and is additionally substituted at a
cyclic carbon atom by an R0-CO or R,0-CO-C, ,-alkyl group

wherein R, is as hereinbefore definedqd,

a morpholino group which is substituted by an R,0-CO or R O-CO-
C,.,~alkyl group, whilst R; is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R,0-CO-C, ,-alkyl, bis-(R,0-CO)-C, ,-alkyl,

(R,0-PO-OR,) -methyl or (R,0-PO-R,)-methyl group wherein R; to R,
are as hereinbefore defined,
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claim 1, wherein
R, denotes a hydrogen atom,

R, denotes a phenyl group wherein the phenyl nucleus is
substituted in each case by the groups R, to R,, whilst
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D denotes an R,0-CO-CH,~-NR, group wherein

R, denotes a C,,~alkyl group substituted from position 2
onwards by a hydroxy group, and

R, denotes a methyl or ethyl group,

a 2-oxo-morpholino group which may be substituted by one or two
methyl groups, or

a R,,N(C, ,-alkyl) group wherein R,; denotes a 2-oxo-tetrahydro-
furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group,

the tautomers, stereoisomers and salts thereof.

8. The following bicyclic heterocycles of general formula I
according to claim 1:

(1) 4-(3-chloro-4-fluorophenylamino) -6-{3- [4- (methoxycarbonyl-
methyl) -1-piperazinyl] propyloxy}-7-methoxy-quinazoline,



GLO% ! " & ()- L10% ! & ()- Z10% ! & ()-'''R(()))|[: NA41010 0@ 10% " & () -
'10% & ()- g 10%! & ()- ° "10% & ()- "10%! & ()-

mLo9%s ! &'() 3&0)))0*|[:NA41010 5"10% & ()- 410%! & ()- 6@ 10%& ()-
@10% ! }% 306 & ()- @ LOU@@E () - 0% *****+4f +vU410 1BGREROY223®)
Y" 2100 "&'() 109K" & ()- Z109K"& ()-10"1°10°1 101"
"5"10% & ()-f++,,"-@1-|[:vU410  109B& €)- 109K"& ()- !10%K"& ()- @
1109R& ()- 1 109%K"& ()-  109%K"& ()-1-N-Z-1-o0--/|Z9vU410
19S) " 109" & ()-19S)"10%& ()- " 1098& ()-  10%K'~& ()- e 10%M¥& ()-
10908’ ()-/00 0000. 00VU410 SF10%"& ()--( "1096"& ()-' &109%8" &' ()
MOV & (420K 10K SRR AP 5013102} Y

:&Eﬂ%
" 1096 0% & ()-, S Fhethy m
Nor rral " %%éaﬁ?ﬁﬁlﬁ?,{&yfié—ééﬁfg 1;2)?]35‘ O&ﬁegﬂf“%z%%ﬂ: ' “Headi ng 43]c"
"Headi ng 53] c" "Heading 63]c" " Head| ng 73] c" "Heading 83]c" "Heading 93]c"A
" Def aul t §agenpn_ it -
PI Vn\ nbhnrl?ﬁx}g TS @Qk%@%é nf%(? el S e O™ @ ADUEYS NTU
Zachm t z>Y@¥g2PTim-1- Yl)prdpuibxyﬂ@BDﬁHﬂthFH@&@hdz¢iﬁdqI nprtvxz| ~
"$&(*, . 02468: <>@DFHILNPRTVX HH(: <L _q{G@-j +: Me:t} eS HV 'z3 <

C' GO-Jyn} " 2\K) 2-./0123456789:; .
<=>? GBCDEEGHE I KEAneEeRemhamd) Aniol -4 ddef 4nf f k¥ Batprearbonyl) methyl] -

| G-M %) +£l pEb4 B 2@ FYOKA-S{ydroiyWbroey libyp ke metrHdaty -z (iREZeq ihe,
SD( | Kme7zZzZl 3r,

(5) (8)-4-[(3-bromophenyl)amino] -6-({1-[(ethoxycarbonyl)me-
thyl] -pyrrolidine-2-yl}methoxy) -7-methoxy-quinazoline and

(6) 4-[(3-bromophenyl)amino] -6-(2-{4-[1,2 bis(methoxycarbonyl) -
ethyl] -piperazin-1-yl}ethoxy) -7-methoxy-quinazoline

and the salts thereof.

9. Physiologically acceptable salts of the compounds according
to claims 1 to 8 with inorganic or organic acids of bases.

10. Pharmaceutical compositions containing a compound
according to claims 1 toc 8 or a physiologically acceptable
salt according to claim 9 optionally together with one or more
inert carriers .and/or diluents.

11. Use of a compound according to at least one of claims 1 to
9 for preparing a pharmaceutical compositions which is suitab-
le for treating benign or malignant tumours, for preventing
and treating diseases of the airways and lungs, for treating
polyps, diseases of the gastro-intestinal tract, the bile
ducts and gall bladder and the kidneys and skin.

12. Process for preparing a pharmaceutical composition accor-
ding to c¢laim 10, characterised in that a compound according
to at least one of claims 1 to 9 is incorporated in one or

more inert carriers and/or diluents by a non-chemical method.
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wherein

R, to Ry, C, D and X are defined as in claims 1 to 8 and

U denotes an oxygen atom or an R,N group, whilst R, iz defined
as in claims 1 to 8, is reacted with a compound cf general
formula

Z, - A' - B , {III)

wherein

B is defined as in claims 1 to 8,

A' denotes one of the optionally substituted alkylene, cyclo-
alkylene, alkylene-cycloalkylene, cycloalkylene-alkylene or
alkylene-cycloalkylene-alkylene moieties mentiocned in claims 1
to 8 for the group A, which are linked to the hetercaromatic
group via an oxygen atom or via an NR, group, and

Z, denotes a leaving group, or
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b) a compound of general formula

RQ
~ A - B
Xk , (IV)
=~
N W - H
Rd

wherein

R, to Ry, A, B and X are defined as in claims 1 to 8 and

W denotes an oxygen atom or an RN group, whilst R, is defined
as in claims 1 to 8, is reacted with a compound of general
formula

wherein

D is defined as in claims 1 to 8,

C' denotes one of the optionally substituted alkylene, cyclo-
alkylene, alkylene-cycloalkylene, cycloalkylene-alkylene or
alkylene-cycloalkylene-alkylene moieties mentioned above for
the group C, which are linked to the heterocaromatic group via
an oxygen atom or via an NR, group, and

Z, denotes a leaving group, or

¢) in order to prepare a compound of general formula I wherein
A ig defined as in claims 1 to 8 with the exception of the
oxygen atom and the -NR, group:
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a compound of general formula
Ray o
RC
A" - Z,
x/
L\ ,» {VI)
N
N C -D
R4

wherein

R, to R;, C, D and X are defined as in claims 1 to 8 and

A" has the meanings given for A in claims 1 to 8 with the
exception of the oxygen atom and the ~NR, group and

Z, denotes a leaving group or together with a hydrogen atom of
an adjacent hydrocarbon group denotes an oxygen atom, is
reacted with a compound of general formula

H-B , (VII)

wherein
B is defined as in claims 1 to 8, or

d) in order to prepare a compound of general formula I wherein
C is defined as in claims 1 to 8 with the exception of the

oxygen atom and the -NR, group:

a compound of general formula

R“\ /Rb
RC
J A-B
i L (VIII)
=~
N cv -z,
Ry

wherein
C" has the meanings given for C in claims 1 to 8 with the
exception of the oxygen atom and the -NR, group and
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Z, denotes a leaving group or together with a hydrogen atom of
an adjacent hydrocarbon group denotes an oxygen atom, is
reacted with a compound of general formula

H-D , (IX)

wherein
D is defined as in claims 1 to 8, or

e) in order to prepare a compound of general formula I wherein
B denotes an R 0-CO-alkylene-NR; group wherein the alkylene
moiety, which is straight-chained and contains 1 to 6 carbon
atoms, may additionally be substituted by one or two C, ,-alkyl
groups or by an R,0-CO or R,0-CO-C, ,-alkyl group,

a piperazino or homopiperazino group substituted in the 4 po-
sition by an R 0-CO-C, ,-alkyl or bis-(R,0-CO)-C, ,~alkyl group or
a pyrrolidinyl, piperidinyl or hexahydroazepinyl group
substituted in the 1 position by an R,0-CO-C, ,-alkyl or bis-
(R,0-CO) -C,_,-alkyl group, whilst in each case R; and R, are
defined as in claims 1 to 8:

a compound of general formula

Ra\ /Rb
N R,
A - B
e
Xk , (X)
~
N C-D
Rd

wherein

R, to Ry, A, C, D and X are defined as in claims 1 to 8 and

B' denotes an R,NH group wherein R, is defined as in claims 1
to 8, a piperazino or homopiperazino group unsubstituted in the
4 position, a pyrrolidinyl, piperidinyl or hexahydroazepinyl
group unsubstituted in the 1 position, is reacted with a
compound of general formula



WO 00/55141 PCT/EP00/02228

- 145 -

R,0-CO-alkylene-Z, , (XI)

wherein

the alkylene moiety, which is straight-chained and contains 1
to 6 carbon atoms, may additionally be substituted by one or
two C,,-alkyl groups or by an R, 0-CO or R,0-CO-C, ,-alkyl group,
whilst Ry in each case is defined as in claims 1 to 8, and

Z, denotes an exchangeable group, or

f) in order to prepare a compound of general formula I wherein
D denotes an R0-CO-alkylene-NR; group wherein the alkylene
moiety, which is straight-chained and contains 1 to 6 carbon
atoms, may additionally be substituted by one or two C, ,-alkyl
groups or by an R, 0-CO or R,0-CO-C, ,-alkyl group,

a piperazino or homopiperazino group substituted in the 4
position by an R0-CO-C, ,-alkyl or bis- (R,0-CO)-C,,-alkyl group
or

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group
substituted in the 1 position by an R,0-CO-C, ,-alkyl or bis-
(R,0-CO) -C, ,~alkyl group, whilst in each case R; and R, are
defined as in claims 1 to 8:

a compound of general formula

Ray Rs
RC
. A-B
}'{\ , (XTT)
W
N C - D'
Rg

wherein

R, to Ry, A to C and X are defined as in claims 1 to 8 and

D' denotes an RNH group wherein R, is defined as in claims 1
to 8, a piperazino or homopiperazino group unsubstituted in the
4 position, a pyrrolidinyl, piperidinyl or hexahydroazepinyl
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group unsubstituted in the 1 position, is reacted with a
compound of general formula

RsO0-CO-alkylene-Z, , (XI)

wherein

the alkylene moiety, which is straight-chained and contains 1
to 6 carbon atoms, may additionally be substituted by one or
two C, ,~alkyl groups or by an R,0-CO or R 0-CO-C, ,-alkyl group,
whilst R, in each case is defined as in claims 1 to 8, and

Z, denotes an exchangeable group, or

g) in order to prepare a compound of general formula I wherein
at least one of the groups R, to R, denotes a hydrogen atom:

a compound of general formula

Ry R
RC
A - B
x/
, (XIII)
N
N c - D
Rd

wherein

R, to R,, A, C and X are defined as in claims 1 to 8,

B" and D" have the meanings given for B and D in claims 1 to 8,
with the proviso that at least one of the groups B" or D"
‘contains an R,0-CO, (R,0-PO-OR;) or (R,0-PO-R,) group wherein R,
is defined as in claims 1 to 8 and at least one of the groups
R, to R, does not represent a hydrogen atom, is converted by
hydrolysis, treating with acids, thermolysis or hydrogenolysis
into a compound of general formula I wherein at least one of
the groups R, to R, denotes a hydrogen atom,

and subsequently, if desired, a compound of general formula I
thus obtained which contains a carboxy or hydroxyphosphoryl



WO 00/55141 PCT/EP00/02228

- 147 -

group is converted by esterification into a corresponding
ester of general formula I and/or

a compound of general formula I thus obtained wherein B or D
denotes an optionally substituted N-(2-hydroxyethyl)-glycine
or N-(2-hydroxyethyl)-glycine ester group is converted by
cyclisation into a corresponding 2-oxo-morpholinoc compound,
and/or

if necessary any protecting group used during the reactions
described above is cleaved again and/or

if desired a compound of general formula I thus obtained is
resolved into its stereoisomers and/or

a compound of general formula I thus obtained is converted
into the salts thereof, more particularly, for pharmaceutical
use, into the physiologically acceptable salts thereof.



