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(57) Abstract

(54) Title: BICYCLIC HETERQCYCLES, PHARMACEUTICAL COMPOSITIONS CONTAINING THESE COMPOUNDS, AND

M

The present invention relates to bicyelic heterocyclic compounds of general formula (), wherein R, to Rg, A to D and X are defined
as in claims 1 to 8, the tautomers, stereoisomers and salts thereof, particularly the physiologically acceptable saits thereof with inorganic or
organic acids or bases which have valuable pharmacological properties, particularly an inhibitory effect on signal transduction mediated by
tyrosine kinases, their use in treating diseases, particularly tumour diseases, diseases of the lung and airways and the preparation thereof,




pounds of general forrmula - B (1) D the tautoners, the stereoi soners and
the.salts thereof, parti- cularly the physiologically accep&igbgtégh%s
thereof with in- organic or organic acids or bases which have i e
pharma- col ogi cal properties, particularly an inhibiting effect on the
signal transduction nmedi ated by tyrosine kinases, their use in treating

di seases, particularly tunoral diseases,y di seases of the lungs and
respiratory tract and the preparation thereof. In the above general formula
| Ra denotes a hydrogen atom or a Cl-4-al kyl group, Rb denotes a phenyl,
benzyl or 1-phenylethyl group wherein the phenyl nucleus is substituted in
each cBBEChYC tHETEROOOLE SRIPHARMACEUTAGAL SCOMRDS ENTONS2CONVALRING AYE S COMPOUNDS A
or di f AND @ROCESSRSHF @R PRERARINGhYKEMgen, fluorine, chlorine, brom ne or

i odi ne atom a Cl-4-al kyl, hydroxy, Cl-4-al koxy, C3-6-cycloal kyl,
C4-6-cycloalkoxy, C2-5-alkenyl or C2-5-alkynyl group 14 August 2003 - 2

an aryl, aryloxy, arylnethyl or aryl nmethoxy group, a C3-5-al kenyl oxy or
C3-5-al kynyl oxy group, whilst th unsat urated_noi ety may nqt, be linked to
The oxyBEf REGRETAE. ENeREARY | SELARERyFO EISY IR PeepRoHLLc com-

Cl- 4- al kylsdbpbe- gatlerd3l-FomkYasul phonyl oxy, trifluoromet hyl sul phenyl,
tri- fluoronethyl sul phinyl or trifluoronethyl sul phonyl group, a nethyl or
met hoxy group substituted by 1 to 3 fluorine atons,

Ra\ ‘/Rb
N R,
/ L - B .
¥ (D
s
N C - D
Ry

the tautomers, the stereocisomers 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,




an ethyl or ethoxy group substituted by 1 to 5 fluorine atons, a cyano or

nitro group or an amno group optionally sub- stituted by Qr
Cl_,-al kyl groups, whilst the sub- stituents may be identiigﬁugvﬁéﬁg?erent,

or Rl togethher with R2, if they are bound to adjacent car- bon atons,
denote a -CH=CH CH=CH, -CH=CH NH or -GN NH group and R3 denotes a
hydrogen, fluorine, chlorine or bromne atom a Cl-4-alkyl, triflucronethyl
or Cl-4-al koxy group, RC and Rd, which may be identical or different, each
denote a hydrogen, fluorine or chlorine atom a methoxy group or a nethyl

group optionally_substituted by.a nethox di net hyl - am no, di et hyl am no,
pyrrolidi nd® ﬁFg’ér'i &K cﬁﬁ"nﬁ%ﬂﬁﬁr{ﬁ’é’ %W%%%%%’F%sgﬁoﬁﬁ’vhi ne group
substituted by a cyano group or a nitrogen atom 14 August 2003 - 3 A

denotes an -O Cl-6:-al kylene, - C4_,: | kyl ene, .
ng % Q'éﬁ%}k%h‘ﬁ%- fclug’-’ é‘rlhlgﬁsetnet—'la- 3-al kyl ene

_ O Cl- 3- al RyFensdt5SYt{BY 08F kY
or -0 Cl-3unbiyhiente@3npieryl oaly- nod dee-1dRiRd| kylthe gxygpn witicnst t he
oxygen atom of the abovenentioned groups in each case is |linked to the
bicyclic heteroaronatic ring, an -O Cl-6-al kyl ene group which is
substit ut ed 8y, adal RBLSCPBENYRG OCCO: @ikxlaupey}r/u@wéup,Clmmléwlﬁaﬂirsh%s

herei naftellré g?f Ened; aRd) shiighoxy8RyAt eWigh diemhakamthRasdl, tri-
-0 Cl1-6-al % enegroups Ln_".each case is |linked tao thf QI c&gllc
PerpmRghYARUIBHERYE- %ﬁ%@lﬁf’aﬁﬁ%@ﬁ’ﬁu ROQHKSt BERA from

het er oar onk
position 2

a methyl or methoxy group substituted by 1 to 3 fluorine

atoms,

an ethyl or ethoxy group substituted by 1 to 5 fluorine

atoms,

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 ox -CH=N-NH

group and
R, denotes a hydrogen, fluorine, chlorine ox bromine atom,
a C,_,-alkyl, trifluoromethyl or C, ,-alkoxy group,

R, and R;, which may bé identical or different, each dencte 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 c¢yano group or a

nitrogen atom,




onwards by a hydroxy, Cl-4-al koxy, am no, Cl-4-alkylam no, di-

(C1-4-al kyl)--am no, pyrrolidino, piperidino, norpholino, pjpera-.zLno or

4- (C1- 4- al kyl ) - pi peradi no group and the oxygen at om of tth Rigdst 2603

abovenent i oned- O C2- 6- al kyl ene groups in each case is |linked to the

bicyclic heteroaromatic ring, a -Cl-6-al kyl ene group, an .

- NR4- C1- 6- al kyl ene, -NR4-C3_, -cycl oal kyl ene, -NR4-Cl1-3-al kyl ene-

C3_, -cycl oal kyl ene, -NR4-C3_, -cycl oal kyl ene- C1- 3-al kyl ene or

- NR4- Cla_Zeidevd €nen C3oregychlieykghene-Cie3; atkyleakkgtenp, whilst the

- NR4- - i ety af the abgvenentio ps_in.eac e is linked to the

bi cycl i“gajTétﬁﬁaﬁ?Yc}rﬂﬁbgﬂféfdaﬁ%ﬁﬂ%ggnbt e% %“hy r%l?en atomor a

d _, - alddyylgroenc,_ara dxybeEme abom Ot 6)_s- dbknbehe nRed dwekoakr bon at om of the

group aor_.a NR4 gr t EPO:hhNkedabA 368" m of the
A o R

group I ne enotes an

R60- COadidusmer: MRS d (0P &R, eRchl RpsendsNRinged to the bicyclic

(R O PQRYr Kyhhea NRingl oup wherein in each case the al kyl ene 14 August
2003 %4 rrroc?‘iety, whi ch ig strai ght-chai ned and contains 1 to 6 carbon

atons, may additionally be substituted by one-or two Cl_2-al kyl groups or
by an RGD-CER@r REGARKE FrabkyWhichups whbksitRbedebot an & 0ydoogen at om

a C, _4-alkyl grou \/\/@izchna be .substjtuyted by an. O ,.0- PQ- ) or
(R 0. P8R O oupa it SEoRBy PR Rt e 2o Fe SRR e TR FTSH TR on 5
by a il oswygdh dtanhkokytrhanabovetkntiahied ami-0o oalitylef€l gralps in
kyl)-am_n roup or - Lo £z pahered ahkyl.engl @ 1 AOURy whilst in
t he ab %‘-'Bl‘s()é’h)e:'(‘jS Gi)x?%eg-%%n%%?gg%% © Hed !
an -0-C, .~alkylene group which is substituted from position 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-0O-C,..-alkylene groups in each case is linked

to the bicyclic hetercaromatic 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 heterocaromatic 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,O0-CO-alkylene-NR;, (R,0-PO-OR,}-alkylene-NR; or
(R,0-PO-R,) ~alkylene-NR, group wherein in each case the alkylene



al kyl enei m no groups in each case a nethylene group in the 4 position may
be repl aced by an oxygen or sul phur atom by a sul phinyl, | ph l.,, 1 mno
or N (Cl1-4 -alkyl) - imno . group, a C3_,-cycloal kyl or 125@81@(%03
C3_,-cycloal kyl -Cd _3-al kyl group, R6, R7 and R3, which nmay be identical or
different, in each case denote a hydgogen atom a Cl1_8-al kyl group which
may be substituted fromposition 2 onwards by a hydroxy, Cl_4-al koxy,
amno, Cl, - alkyl amno or di- (O _4-alkyl) --amino group or by a 4- to

. 7- megBeeed, akdkdchr ilensiraghgrotpined lasid idbﬁmwé)oyemnsi@aeﬁoﬁ- to

7- mem _ber ed al kyl Im_n u hca a meth enegoup the4
posi t *bA%Ray "He ’%eﬁ%kf%ong%g’ﬁ% d; 0%? 0 é’siﬂ

sul phgaglipsi o yorarNR 0EC04 cad l@gb)—co-mnzﬁ@lg:r}du;grmﬂ_whrystt oal kyl gr oup
optionally substituted by 1 or 2 nethyl groups, a C3_5-al kenyl or

C3_5-al kynyl group, whilst the unsaturated npiety may not be |inked to the
oxygen atBmddroegust hgdgggens afa@s |, - cycl oal kyl - C1_4-al kyl, aryl,

aryl -Cl_4-al kyl or RgCO--O (ReCRf) group, whilst R and Rf, which may be
identical or different, in each_ case denote a hydr atomor _a

Cz_4- aI ky~i‘-1 Grouplind Hrogensivst way 4og) ﬁ‘y‘PStéf}UteégEYoéI}(ﬁo ~€P:4- al koxy

Pr ¢RI 0B KORY) FOUR,cATD-R9)depeigs, a O _4-al kyl, aryl or
aryl - CI 4 aT kyl gro%)p, a ERI to 7-nmenbered al kyl enei m no group which is

substituted by an R6O-CO (R O-POOR9) , (R OPOR9) , R60-CO O _4-alkyl,
bi s- (R60aCE)_,-&Lk#1- girloyb, whRdh A - SRByt i Chitédalfeyin @os(ER i®GPQ RY a
hydroxy, C,,-alkoxy, amino, C,,-alkylamino or 4i-(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
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 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,.,-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,.-alkenyl or C,.-alkynyl group, whilst the unsaturated
moiety may not be linked to the oxygen atom,



Cl_4-al kyl group wherein R to RO are as hereinbefore defined, a 4- to
7-menbered al kyl enei m no group which is substituted by t RBC}?E%Q%

' R60- CO-C1_4-al kyl groups or by an RGOCO group and an R, kyl
group wherein R is as hereinbefore defined, a piperazino or honopi perazino
group which is substituted in the 4 pogition by the group RIO and
additionally at a cyclic carbon atom by an R60-CO (R 0-PO ORS8) ,

(R OPOR9) |, R60 CO Cx_4-alkyl, bis- (REBO-CO -Cl_4-alkyl, (R O PO OR8)

-Cl_4-al kyl 4 (&918911%% CClvaikﬁvllkWaxS}lOUFhfW@' N aR%: 100% f%&é -8%
herelnbefore défined and Rl Q'denoteées ‘a hydrogen atom a 4- al
formyl, RdﬂklkﬁFE%Eboﬁy}:%ﬁtCJ 4- al kyl sul phonyl group, a piperazino or

honDpipera2|no group which is substituted in the 4 position by the group

R10 and is ad |t| ub tltut d a clic carbon_ato 0-

or R60-CO C, ‘téi)aﬂ‘ Sffﬁscsh ;:P%n é&e’i‘i\éi‘ﬁa r Stip éﬁﬁeﬁﬁgﬁﬁfo)ééoeéfﬁg alkyl
group wher ei ncﬁse dedoRi0 aa by dasogear aatndref or ea def. w&lkylélgﬁa:@plsanaow 6 a
pi perazi no or honopi perazino group which is substituted in each case in
the 4 position by an R0-COC,.-4 -al kyl, bis- iRGOhCO -Cl . 4-al kyl,

(R, 0- PO- ORB) RLldenatidg|a of,- (-FE‘-IMDD Rgg-,-cm:lqa [5°¢7" gx-ou@lm:eye@n R6 to RO

are as herelqgef f@ﬁlﬂ@ Ri;ger azi no or honopi perazi no group which is
substituted i 4 p03|?r ﬁrbygan R 0-CO-Cl -4-al kyl, his- (R O CO

-C, -4-al kyl, (R 0 PO-ORB) -C, _4-alkyl or (R C)PC)RQ) -Cl _4-al kyl group and

is additiongly dddd dait £doal - Lyl e ﬁ@-SCrOOBraTaQ'% ,ORRKON %\g@u R60- CO
or R0-COCL 4 aﬂkyl gr oups or by an R60 group and an 0- 4- al kyl
group wherein R to RO 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, 0-CO-C, _,-alkyl, bis-
(R,0-CO) -C, ,~alkyl, (R,0-PO-ORy)-C, ~alkyl or (R,0-PO-R,)-
¢, ,~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/L0-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 substituted 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,0O-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,



a nor phol i no or homonor pholino group which is substituted in each case by
an RGO-CO, (R 0-POORB) , (R 0-POR9) , RGO COCz_4-al - A'ﬁ- O CO
-C2 4_alkyl, (RO-POORB) -C,, _4-alkyl or (R 0-POR9) -C _i- ar i}l oup
wherein R6 to RO are as hereinbefore defined, a norpholino or

honmonor phol i no group which is substituiged by two R60 CO or

R60- CO- Cl - 4-al kyl groups or by an RGO CO group and an R60-CO Cl. 4-al kyl
group wherein R6 is as hereinbefore defined, a pyrrolidinyl, piperidinyl or

aﬁx?hydr @@giarwin@r@ﬂphsmgpﬁpertauued igl.‘roﬁleed whipsiis czmmgtiigetgaomg RO,
ilst t above i oped 5 r r are-jn.each, case

addi t i 8&5?‘1 fasseubjs]?l% ?Sékgar bgﬁ’ng %‘%ybgga%o H‘}Yl R%b SPO- ORB)
(R O P@RRO}CO) R&Q,4€@J.Eyl4 dRsQ+PObDE,;) {%&?ﬂ@yl Gbr 4(E4CkyH’Q RHR O PO ORB)
-d _4-alk O u

her ei n é‘f‘g%eﬁge( %11%&'&’ ‘“F%ﬁ% %ﬁ Cr)ﬂ plg%grlg | ny rM%exa y?ﬁoazepl hyl

group substi - tuted in the 1 p05|t|on by the group RIO, whilst the above-

ment i OE % §> A her 88mbb s rhRi8aC r%ﬁ@ew@ﬁ%@cicy tsﬁ@&iﬁ/uté&bﬁl t ut ed
at carbo to t wo 0- PR aRd%rou s or by an R60- CO
n

group 5heé én%@%l@a?%y?s%r%pclwﬁé&@ﬁn r e el nbef or e
defi neqméépdugaﬁt -8003%1kyl 6rpYRi®iraimyl-c, pi-pekydi @ﬂou;s and is

Ro0. CLPa8Lhiaran 17 rrdbet pegtes) St covilip Frret Gunoy “See 9t FU91 o
(R70 -R®®RYY oxCR @-cad)kgq 4gab]up1v\,geoepa Bf by Bn &.@-a6 peveipnlaefbran
futed FOTRE G pos TS apBUB Wity & B8 R e e h R s R P2 ki

(R70 POe@R8rd,.Cl_4-al kyl or (R O-PO-R9) -Cl..4-al kyl group,

a morpholino or homomorpholino group which is substituted in
each case by an R,0-CO, (R,0-PO-CR,), (R,0-PO-R,), R,0-CO-C, ,-al-
kyl, 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, O-CO group and
an R,0-CO-C, ,~alkyl group wherein R, is 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 are in each case additionally
substituted at a carbon atom by an R,0-CO, (R,0-PO-OR,),
(R,0-PO-R,}), R,0O-CO-C,,~alkyl, bis-(R,0-CO)-C, 4~alkyl,
(R,0-PO~0OR,} -Cl_,;—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 R0O-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,




whi | st the abovenentioned 5- to 7-nenbered rings in each case are
additionally substituted at carbon atons by one or two R6

R60- CO- Cl. 4- al kyl groups or by an R60-CO group and an RGOg%gﬁ%ﬁ%fpg?kyl
group wherein R to R are as hereinbefore defined, a 2-oxo-norpholino
group which may be substituted by 1 to #4 -Cl_2-al kyl groups, a

2- oxo- nor phol i nyl group which is substituted in the 4 posi- tion by a
hydrogen atom by a Cl_4-al kyl, R60-CO -Cl_4-al kyl, (R70-PO ORS)
-Cl.4-alkyl or (RTOPO-R9) -Cl_4-al kyl group, whilst R6 to R are as

her ei nbef fai an Hﬁﬁﬁgﬂﬁﬁ% [ - olinyl groups in
each ca%eﬁg?églq“lln 2%‘%'0%5 carbon q?gdnl’lto the %ﬁ%ﬁygéﬁ%&% group
wher ei SWBSES tad ek rda e bresidrioednmn RO-Fonc, gsadkyl, bis-

2- 0X0- t e [calwdly O Ul 2 ideY! \ (Roveo-Icel § by - r ﬁa%/t}a -R,} -
2-oxo-tg$rah d{ fyranﬁg? 1,(%1oxo-tef?ah§f %%%%¥r§§L 1o Rﬁ)_

2- ox0- tet-5 2Ry ngSHPSS‘%‘Pr&P-BuBG off i Bndxe 13F digrinkafaredehtned, t wo
met hyl groups, or A and B together denotes a. hydrogen, fluorine or
chlorine _atom .a.Cl..6-al.koxy. groyp, 14 Auqusj 2003 - a CZ 6-al koxy

or oup i RAEFOLIB Ty B o SRR D Y SRR Gl

A _4- altkoxgd ani sbe Clpbsdlddynamynan &i0-CCiC4; ahikky| )basi-nR,0pyoy ol i di no,
pi peri dkna, hy \ZeDi 30, _pOrp I nQ, ogorohol i no,,pi perazi no,

4- ( 01_51&-131 k%/jf‘@ ﬁr pg%@%%,d}&%o%‘pi %je?g%i ﬁ% (gzté g ES_J?Qlk 14) ?‘H'E:Pfﬁ'pigdf@?"é’z'i no
or 1-i nikfeketyrhegrbayemeatdonedabkoky Froepbshiech rtisicsubist idatededye a
pyrrol ighdyhdditionally 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-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-tetrahy-
drefuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahy-
dropyran-4-yl or 2-oxo-tetrahydropyran-5-yl1 group optionail

ly substituted by one or two methyl groups,

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

a C, s-alkoxy group,




pi peri di nyl or hexahydroazepi nyl group substituted in the 1 position by

the group R10, whilst R10 is as herei nbefore de- I ned, %6?%2@ y

group which is substituted by an R60-CO (R, OPOCR8) or ?

group, whilst R6 to RO are as hereinbefore defined, a C3_,-cyc| oal koxy or

C3_,-cycl oal kyl - C, _4-al koxy group, ansgam no, O _4- aI kyl am no, di-

(A _4-al kyl) -am no, pyrrolidino, piperidino, hexahydroazepi no,

nor phol i no, hononor phol i no, pi perazino, 4-(Cl-4-alkyl)-piperazino,

honopipeg @zamaoay drcupl -whindlkyis shbsbpipeedz lfmrrgmsp,taamﬂ-mmwmrqlmol i no

group, whi c bstlt r ps notes an

IO O o8 51 YTy . S TR o bpdh Cs R AP s (1008

kyl enkyT3- amayld,ogi}h;nr@hedlnm mlpea:ydll@@l kespdiydrazandmenamorpho- -

-0d | k 0 o 3qaldeyl e u the oxygen

~atom o? ? heﬁ%@%&%ﬂq%@) gir)%%éﬁla%l%c * (I@/ '&@.k?v’l;? (Bawc'—lL 13t/gc}:lahsi"tnobl cyclic

heterhamgmpe(ramw dr @_aa@sxalkyh@ﬁepgpsaazmpcﬁlt 4 ~dgHstazakeld by an
C?,ﬁ.g R60- CO- C1_4-al kyl group, whilst R6 is as herei nbefore defined

and gxygen atom of the abovenenti oned- O Cl_6-al kyl ene groups in each

case is linked to the bicyclic heteroaromatic ring, 14 August 2003 9 an

-0 Czaﬁcfd k&lﬁaﬁyggm puitoich sisusbititadeflr by popitirerl iAidyl a4 hydr oxy,

a _,-al, kox lam ne yyrolidino,

pi per PEIPﬁE 6:1’5 %oexﬁ%‘i%(ﬁ%zﬁglqu Er%’g%"f' ‘&ht K)ﬂeecgeqrﬁla% neg :I(E:]r oup and

t he opyganlahoh}ofthm@rmmvﬁmnwmm B2 - %kmmmn-geﬁgps den each case
S Ilgkedto the bicyclic heteroaromatic ring,

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,
piperidine, hexahydroazepino, moxrpholino, 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,

C denotes an -0-C, -alkylene, -0-C,,-cycloalkylene, -0-C,;-al-
kylene-C, ,-cycloalkylene, -0-C,,-cycloalkylene-C, ;-alkylene or
-O—Cha-alkylene—Ch,—cyéloalkylene—Cb3-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 R0-CO or
RO-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,




a -Cl_6-al kyl ene group, an -NR4-C, _6-al kyl ene, -NR4-C3_, -cycl oal kyl ene,
-NR4- C, 3-al kyl ene- C3_, -cycl oal kyl ene,

-NR4- C3_, - cycl oal kyl ene-C, , 3-al kyl ene or 14 August 2003
-NR4- O _3-al kyl ene- C3_, - cycl oal kyl ene-~- C, _3-al kyl ene group, whilst the
-NR4- npi ety of the abovenentioned groups-in each case is linked to the

bi cyclic heteroaromatic ring and R4-is as herein- before defined, an oxygen
atom which is linked to a carbon atomof the group D, or a NR4 group,
wher e tade d@icer-akkylakedgtoup eduiltn iat euleft itheced rirgm DogitiRh is as

r]:Ir Elyln Ia?r Mfl ne((jR g‘gg%%@ agf?R?lg’ﬁe %:?éizﬁy e I}I\%?érglﬁ'qicg%%ﬁ)case

t he al Mbnﬁmmetpyrmﬂ.cﬁlm,slma@mdm ne@rplmdlmt apipetrazing oar bon

by an' AR0%E0 SLRET Gl RqFRtiip) pauEl su RIS Mo Shs Tabne 0T0UPS Of
her ei nidfOraneioRad-8-%.«td kY%é#ﬁeSé’@u@Iﬂ(WTérﬁﬁ% RS o Mtk jteo

subst i ttlHequlQ}yc:@{Ic RGA+ b ¢+-Brd+RE (R OGPOR9) , R60-CO C1_4-al kyl,
bi s- (R60- - .4-alkyl, (R OPOORB) -Cl _4-alkyl or (R 0-POR9) -
Cl_4-al kyl- group V\,herel n R to R are as hereinbefore defined, a 4- to

7- nenber e gl-lepikeaing ereepp Which is substituted by two R60-CO or
R60- CO- C1 4 aI kyl groups or by an R5000 group and an R60-CO Cl-4-al kyl

group wherein R6 is as hereinbefore defined, 14 August 2003 - 10 a
pi per aameNR, -Roepil peianieno -QTR;uptgmhbghlbalku'B.@iet,ut—émqi-ﬁl stdEkl gros+ t i on

by the i t1onal Gl oF: bo%l R60- CO,
(k0 PO Ry LA e o) RSy RO a*{err e A AR ey
( R70- POYBRSY..5 Cr L ¥ydERe~ C@_ﬁ. cycloalkylene-C, alkylene group, whilst

the -NR,- moiety of the abovementioned groups in each case is

linked to the bicyclic heteroaromatic ring and R, -is as herein-

before defined,

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

D, or

a NR, group, where the latter is linked to a carbon atom .of the

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,), R0-CO-C, . -alkyl, bis-
(RO-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,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,




(R70-PO--R9) -d _4--alkyl group wherein R6 to R,., are as hereinbef ore
defined, a piperazino or honopi perazino group which is SUb%iAtngEl&%Qb?

4 position by the group R10 and is additionally substituted iC
carbon atons by two R60-CO or R60O- CO- Cx_4--al kyl groups or by an R60-CO
group and an R60-CO Cl 4-al kyl group wherein R and Rio are as

her ei nbef ore defined, a piperazino or honopi perazino group which is
substituted in each case in the 4 position by an R, 0 CO Cl1_4-al kyl, bis-
(R60- CO Cl4a|ky| (ROPOO?B) -C _4-alkyl or (RO-POR)- C -,-alkyl
group wherein_R

as_ herei nbefore deh er.azi- no or
e on s o hEE iR B PSP er e 10 o Base ot FE he eBhRRS Tara, Tn
R60- C&Hal 4-pbiytiochi by (tFiﬁaOgﬁ@)up &, 4antkzfdit (L En&i PO QEB)a -c@cl‘h:cm klyl or
R70- P t t I C
f:ar bon%aﬁ@gn %eéng’yér%nt \%Bu g&ﬁ P%gkgoo?% E?Xg?)k%" Elps @ gzcan
R60- C@lg,r-@lﬁf)elnd ks - RBEP€LP) @1-4"@11@1 gK%ﬁ@p‘Rﬂr&%DnC& adkRZL @re as

herei n deticned gqtgq{ | i
substleﬁte in° eggﬁ g&% by an éRGW%I&Eﬂ?R@gE%pO&Oﬁ?gﬁ Q-;E%‘%e%%.%?k?re

R60- cdefdmed gl kyl , bis- (R60-CO -C _4-alkyl, (R70-PO-ORB) -C,_4-al kyl or
(R70-PO-R9) -d _4- aI kyl group wherein Rs to R9 are as hereinbefore

defined, a. phol i no_or honDnDr hol i no 0 ich is substit ted by two
RE0. 08 S BEIRERIe-O8 HORFP AL BPth O o SupsHRgutad 1
R O CRHe_44- pd:akytlgnobg- wﬂaﬁr efzoud R,§ aﬁdhﬁé caddet boralidii peths tid Aeglist
2003 - rrolidinyl, er|d|n hexahy zgpin oup_substi -
tuted%ﬁwqxéyﬁgp%gF Pgh%%§m&hgjgroup Ocowﬁllg%g ﬁ@ gb@v%%%%i g@oups

or by an R,0~CO group and an R,0-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, big-
(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 R,0-CO-C,_,-alkyl, bis-(R,0-CO)-C, ,-alkyl,
(R,0-PO-0R,} -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/0-CO-C, ,-alkyl groups or by an R 0-CO group and an
RLO~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 R,00-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 R,0-CO-C, ,~alkyl group wherein R, is as hereinbefore defined,



tioned 5- to 7-nenbered rings in each case are additionally substituted at
a carbon atom by an R60-CO (R 0--POORB) (R 0-POR9) , R@%@g&gﬁaal kyl ,
bis- (R60-CO -d-4-alkyl, (ROPOORB) -Cl 4-alkyl or (R,

-Cl-4-al kyl group wherein R6 to RLO are as hereinbefore defined, a
pyrrolidinyl, piperidinyl or hexahydro agplnyl group substi - tuted in the 1
position by the group R10, whilst the abovenen- tioned 5- to 7-nenbered
rings are in each case additionally substituted at carbon atons by two

00 T SpRfortartt P diex SLPE OF BBy Bl nePindl URoR8l sibst - 0
pyr r oI i thgd, ipi paei di BRsidriarekinydr®agEpRRYRugr ¥l 16t S ah@t&r@@anr the 1

poSi t i O‘F'tg?ieanSRGQoCQ-%nﬂ:élé@"rl $- 14 ReBcRObancChrd- gkt ichB19PO ORE)
-Cl-4-a 0-POR9) -Cl-4- yl grou wher e are-as
her ei nbE®BFELEBERAEE 2 ﬁ’ﬁrlhﬂq (ﬂ'w by R gcﬁ‘ - oi 'fﬁ)e?ﬁ’h?(?ﬁbazepl nyl
group SWQ.;U-JPO-I edeo tbecl, paskyuonbms-a(m aGaot):@cQ -4iykyl, bis-

ECR:152 g&ﬁ Bt Pé?y h&*: b@?@mgﬁ)tc a}]gy%(%%%r‘ggg%ﬁﬁs &re in

each case Rgdatrleoaal Ihp:a:hﬂiaﬂmteeddaflnadbon atoms by one or two®™ R60-CO or
R 0- CO Cl1-4-al kyl groups or by an RSO -CO group and an R60-CO C -4-al kyl
group wherein R to R are as hereinbefore defined, a 2-oxo-norpholino

gr oup vwmpﬁrnagcldeny&bspnmre@wll 35) hexaysir@awplgvéuayoua substi-

2- ox0- oy phal iﬂykharﬁzugo\gﬁ't%ﬂ %fks@g RN, tbaﬁﬁsﬁosahe tauo%eména-
hydrogen atom by a Cl

al Ky|
-Cl1, 4- aFignedr 5¢REO- ﬁomagr}oereﬁ paqsé"wa@%w wﬁm gg ﬁ-ad@atwna}évas
her ei nbefieei datbAedrandrke ah@temany i tnedRD-0® dd Kogas-2Q081kyl

groﬁps 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 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 hexahydrcazepinyl group substi-
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 S5- to 7-membered rings are in each
case additionally substituted at carbon atoms by one or two
RLO-CO or R,0O-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-0R,) -C,.,~alkyl or (R,0-PO-R,)-C,,-alkyl group, whilst R,
to R, are as hereinbefore defined and the abovementioned 2-oxo-




- 12 norpholinyl groups are in each case linked to a carbon atomof the

group C, an RL1NRS5 group wherein R5 and Rl are as hereinbeq49h8u%%%b§ed, or

C and D together denote a hydrogen, fluorine or chlorine atom
Cl _,-al koxy group, a CZ 6-al koxy group which is substituted from position 2
by a hydroxy, Cl_4-al koxy, amno, G 3& al kyl amno, di-(C, -,-al kyl)-

am no, pyrrolidino, piperidino, hexahydroazepi no, norpholino,
hormonor phol i no, pi perazino, 4-(Cl_4-al kyl)-piperazino, honopi- perazino, 4-
( C4- al RPFPhoRdMipi ErARhA%R 1D ieadazerse fivkpd boce gaybeoxrtpmupt whi ch -

s subghgtgggﬂmpxha pyrrolidinyl, piperidinyl or hexahydroazepi nyl group
substituted in"the | position by the group RI., whilst RIOis as
her ei nbefore de- fined, a Cl.6-al koxy group which is substituted by an

RGO CQan( R, SR 0grodd) whiereRnORPCaiE) RYr @R, adhiHet e ibhd o0 ELifsd,

herei nbefore defined, a C3_,-cycloal koxy or C3_, -cycl oal kyl - C3. 4- al koxy
group 8h anino, Cil.4-alkylanmino, di- (Cx _4-alkyl) -amino, pyrrolidino,

pi peri di no, hexahydroazepi no, norpholino, hononorpholino, pipe- razino, 4-

(C1. 4- al kyly) ~- Riperazi ' ' ore4- 4-al - .
kyl ) - hgrr%%iipgr. gﬁ%r%%&%%%o%%‘% o] i%%"‘%ir’%% &R Shigxjns, atom,
substituted by 1 or 2 nethyl groups, with the proviso that at |east one of
the groups E%@kogyo?réugtogether with B or Ctogether with D contains an

optional I*14 Augtst 2003 - 13

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

amino, pyrrolidino, piperidino, hexahydroazepino, morpholino,
homomorpholino, piperazino, 4-(C,_,-alkyl)-piperazino, homopi-

perazino, 4-(C,,-alkyl)-homopiperazino or l-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 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,
piperidine, hexahydroazepino, morpholino, homomorpholino, pipe-
razino, 4-{C, ,-alkyl)-piperazino, homopiperazino or 4-(C, ,-al-

kvl) -homopiperazino group,

a 2-oxo-morpheolino 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-norpholinyl group, an (R G-POOR ) or (R70-PO R 9)

group, or that at |east one of the groups B or D contains | |y
substituted 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrof uﬁ{gAﬂgéé-t%,%

2- oxo-tetrahydropyran-3-yl, 2-oxo- tetrahydr opyran-4-yl or

2- oxo-tetrahydropyran-5-yl group, or tha -at | east one of the groups A B,
Cor Dor Atogether wwith B or Ctogether with D contains an R O CO group
and additional- |y one of the groups A, B, Cor Dor Atogether with B or C
t oget hesulistthi th trawh t 2+ areo enqurpinel yny k egoodp) yanr (Red+Par@RAN 60 (RJOMGEG-ON,
whi | st kh)e Q}__g{r‘%égeg ratomof this amno function is not linked to a carbon
at om of “&n fic group. By the aryl noieties nentioned in the definition
of the above- nentioned groups is neant a phenyl group which may in each

case betﬂaﬂoi%bitéééﬂ %@%ﬁlt?he r@f&;?sdﬁ oPrDtEbﬁ'ﬂgigﬂst Uhe u;%ylf%ﬂég?)

nonosubst| t ut.ed and additionally nono-_or disu stit
whi | st FH@SM&%G{%MW%hM WERT O yarf?epgﬁrtéﬁéwmm—

O e e i Sosbovzana-. o
Cl_4-al yPé‘ﬁ’rg %ﬁhyd%"l:’é& >k ;ﬁ\%ﬁ)ﬁ‘%’ _4-al kyl sul phonyl hydr oxy,
Cl_4-al kyl sul phonyl oxy, trifl uoronethyl oxy nitro, am no, _4-al kyl

am no, (CL_ yl | kyls car honyl 0 |.kyl)
-d _4- aﬁ%aFc%' bgn%si&ar%)n neo%@ 1 gm%$s%1 p on?l gjrgn }'réogg}\l-ﬂ‘ Zﬂef f(rtﬁliﬂ {Ex
-d _4- aBk?tsGI poeaerher .t h ahigwshaiptrat ROFCO -gmtmylmﬂnaédh.phonyiﬂ or
di - (Gg oﬁlek¥>@ thea@r'aﬁﬁj& phony! Qroum Wy %%Qé@ﬁérg\%%'i?ls 2 tc;]s

substi t ut ed by a b5- menber ed al kyl enei m no 3rou
abovenehPPBREET6VitH ?7 I‘FQ%'@rlé’cF a I%H%T‘?e‘ﬁm MEEPBUPSYi Areserticask apino

met hyl epengtouR, i ahiherd thesidiitabgay dieod epf agkds bimino 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 moneosubstituted by R,, and additionally mono- or disub-
stituted by R,,, whilst the substituents may be identical or
different and .

R,, denotes a c¢yano, carboxy, C,,-alkoxycarbonyl, aminccarbo-
nyl, C,,-alkylaminocarbonyl, di-(C, ,-alkyl)-aminocarbonyl,
C,.s-alkylsulphenyl, C,;-alkylsulphinyl, C,,-alkylsulphonyl,
hydroxy, C,,-alkylsulphonyloxy, triflucromethyloxy, nitro,
amino, ¢, ,-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



an oxygen or sul phur atom by a sul phinyl, sul phonyl, mne or

N-(Cl_4-al kyl)-am no group, and 14 August 2003 -- 14 R13

fluorine, chlorine, bromne or iodine ' atom, a C,_4-al kﬁ??&%%ﬁm
trifluoronmethyl or Cl.4-al koxy group or two groups R13, if they are bound
to adj acent carbon atons, together-deddote a C3_5-al kyl ene, net hyl enedi oxy
or 1,3-bu- tadien-1,4-ylene group, whilst of the abovenenti oned conpounds
the preferred ones are those wherein Ra. to Rd, A and X are as

her ei nbéhoréenieteaecd, fluprdosot ehlnriren- A ehkye ene- NREingRAGORO- @RI)

- al kyl ene- NR, 5 | ene~NRS | n.d N each case the
yl ene '%153,;1,, \(;ﬁc R Fhethyy! spec agkgg&cgﬁ?gﬁn%f

al kyl ene*“ho I's strai ght-chalfied a s 1to 6 carbon
atons, may additionally be substituted by one or two Cl _2-al kyl groups or

by as REQELQ:MBufBO0rCO- €F Rhahk¥h-e0H3ihd aadl'a&gaéeﬁﬁr@gfﬁénablé}éh%”ei m no
group which s substituted by a R%%CO R.O OC&%@ R 0- PO R9) |,
R, 50- cotag%l%ﬁ%ﬁ?n%%a(ﬁaescégw g 31%?}3{16(1?% L yL:&rb4-al kyl or -

(R, 0- PO, ien G - A-@ kYL g¢8yp, @ piperazino or honopi perazino group which
S substt:%lteendcll’n Ygl%e 4 gos{li?fon by the group R10 and additionally at a
cyclic . carbon atom by an R60-CO (R OGPOOR8) , (R OGPOR9) , R60-CO

G _4- 3hlivlst RS-t kOISR mett 1 dnabk HompBrnd @ KRBire £ rfedl KMbsObire
(R OéP:% RQg -Cl.4-al kyl group, a piperazino or honopi perazi no group which
in ea dhereiqipstituted in the 4 position by an R 0-CO-C, , -al kyl,
bis- (R60-CO -C, _4-alkyl, (ROPOOR) -d_4-alkyl or (R OPOR9) -

Cl. 4- ?Jaki\élo BT OUP: ana x are as hereinbefore defined,

B denotes an R,0-CO-alkylene-NR;, (R,0-PO-0OR;)-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 RO-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,), 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 piperazino or homopiperazino group which is subst:_i.tuted 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,

a piperazino or homopiperazino group which in each case is
substituted 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,

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



a pyrrolidinyl, piperidinyl or hexahydroazepi nyl group sub- stituted in the
1 position by the group R10, whilst the above- nentloned 5 ered
rings in each case are additionally 14 August 2003 - 1%£@paﬂ¥§@3at a
carbon atom by an RO CO (R7TOPO-ORa) , (RO POR9) , R60-CO-C,, 4-alkyl,
bis- (R60-CO -Cl 4-alkyl, (R70-PO-OR )13 -G _4-al kyl or (R 0-PO R9)

-0 _4-al kyl group, a pyrrolldlnyl pi peridi nyl or hexahydroazepi nyl group
substi- tuted in the 1 position by an R60-CO Cl_4-al kyl, bis- (Rs0-CO -

C, _4-al gubst(llau@;dmﬂ?&) cﬁbénaékaﬂn by GR7@.FPERY) (RO _bea@rky qROGP, @

2o MRERAC! N0 SHAUB L NIRY BERS IR 8 R 2 BEL LY Qups. @

hydr ogegq, _a%ah’kylbyoar CﬂRi@ BOKRL), - ReO-=00eyell . drauhry| , (R, O PO OR8)

-C _4--alkyl or (R70-PO-R9).-C _4-alkyl group, whilst R to R9 are as

her ei nbef ore defined and the abovenentioned 2-oxo- norpholinyl groups in
each casepureolinikewlt.o mmmﬁ odr ohexehydyoeggpAnydr gicapd sBhisaget her

denot e rege [qu X r a
& 6 al E%‘Eégg?%ughef ﬂ‘ﬁ%i%%& 8%%3%?‘2%“%31 1443,1 BRI “a

- al kox§3-s o(R40 BPRIRe arﬁlm-allﬂfl Sl %O-Q%Rs -anﬂqlafl group,

pyrrolidino, pi peri di no, hexahydroazeplno nDrphollno honmonor phol i no,

AT %b% T GO TgVe0s! RBRFCFIRRWRYCh PE 2

subst i tueebdybyganuge)]- CO, (R O PO CR8) or (R OPOR9) group, a
CA_, -cycloal koxy or C, _, -cycloal kyl -C, _4-al koxy group, an am no,

Cx 4 al kyl am no, di - (Cl 4-al kyl) -am no, pyrrolidino,
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,_,~2lkyl 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, or

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

a C, (-alkoxy group which is substituted from position 2 by a
hydroxy, C,,-alkoxy, amine, C, ,-alkylamino, di-(C,_ ~alkyl) -
amino, pyrrolidino, piperidino, hexahydroazepino, morpholino,
homomorpholino, piperazino, 4-(C,,-alkyl)-piperazino, homo-
piperazino or 4- (C1_4-alkyl) -homopiperazino group,

a C,.¢~alkoxy group which is substituted by an R,0-CO, (R,0-PO-
OR,) oxr (R,0-PO-R,} group,

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

an amino, C, ,-alkylamino, d4di-(C, ,-alkyl)-amino, pyrrolidino,
piperidino, hexahydroazepino, morpholino, homomorpholino, pipe-
razino, 4-(C, ,-alkyl)-piperazino, homopiperazino or 4-(C, ,-al-

kyl) -homopiperazino group,



pi peridi no, hexahydroazepi no, morpholino, hononorpholino, pipe- razino, 4-
(C3.4-alkyl.) -piperazino, honopiperazino or 4- (Cl_4-al 4 sf 20

kyl ) - honopi perazi no group, 14 August 2003 - 16 a 2-o0xo- m)rpﬁopl n(? 8?’oup
whi ch may be substituted by 1 or 2 nethyl groups, C denotes an

-0 Cl_6-al kylene, -OC, _, -cycl oal kyl enre. -0 Cl_3-al -

kyl ene- C3_, - cycl oal kyl ene -O 4, -cycloal kyl ene-d _3-al kyl ene or

-0 C, _3-alkyl ene-C3_, -cycl oal kyl ene- O _3-al kyl ene group, whilst the oxygen

atom of the abovenentioned group in each case is linked to the bicyclic
het eroaromatic ring, an -O C, | kyl ene which is_substituted by an
R60- CO%or2 CRBUWOM%PWP-’O&PO@% %/%i“i@f %b%%lfr-féﬁ'-%ﬁiniagf ér 8Tdéf i ned,
an -O keyh sgroup which is substituted fromposition 2 onwards by

a hydroxy, Cl_4-al koxy, amno, C,._4-alkyl amno, di- (O _4-al kyl)-am no,
pyrrolidino, piperidino, norpholino, pipera- zino or 4- (C]_4-alkyl)
- pi per @zidemaftexipan a—eccl_@—alkyllene gr—@uﬁ;_-,aayc&lﬁél@izl&n&l KH®,,-al-

- NR4- (ﬁ/clé)al K &Oaj(fg’\q;e%?k Iene 3r E?Bfoaﬁyieﬁgﬂc‘zﬁl !éihcy&ehe or

- NR4- cycl dal Kyl ene-
- NR4- CE%—Cal.gkyﬁﬂmefiBa =G cymmld@lleﬁéem 8:-at k¥kghengr gupupmhmhstlstt he

- NR4- ehtasggeﬁ he. GhONEMEAL QRed HAHRD Y %gdhcﬁaffg# %Qbéd 150 the

bi cycl | C aromatic.ring, an oxygen atom to a carbon

at om of-iedyrtsuf-he, biryal M4 bgteFeaqamat 15 %igid i nked to a carbon at om of
the group D, and D denotes an R60-CO al kyl ene-NR5, (R, G-POOR))

o1yl ene S, of (8-GO )1 Kl ees R LouR Y B LD £acheage the

R.0-C0O-C, ,~alkyl group, whilst R; is as hereinbefore defined,

an -0-C, ,-~alkylene group which is substituted from position 2
onwards by a hydroxy, C, -alkoxy, amino, C,,-alkylamino, di-
(C, ,~alkyl) -amino, pyrrolidino, piperidino, morpholino, pipera-

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 heteroaromatic, 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-0R,)-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,




nmoi ety, which is straight-chained and contains 1 to 6 carbon atons, may

additionally be substituted by one or two Cl_2-al kyl grou
RGO - CO or R 0-CO Cl_2-al kyl group, 14 August 2003 - ﬁ)iABéug%%Oggnbered
al kyl enei mi no group which is substituted by an R60- CO (R, O PO CR8) ,
(ROPORY) , R60-COC, _4-alkyl, bis--—- (REOCO -0 .4-alkyl, (R O- POCRB)
-C _4-alkyl or (R OPOR9) - Cz.4-a| kyl group, a piperazino or

honopi perazi no group which is substituted in the 4 position by the group
RI O and additionally at a cyclic carbon atomby an R60-CO (R, 0-PO OR8) ,

R,OP 0 RO- CO | kyl R 0- PO OR8)
‘0 il 50 R I e S Sl bt aspibtbituted by
hom)pl peitlaszﬁb'%ﬁoupRﬁnmr@%e)sutﬂ%t-,Ot-BOeﬂg)l,n R.0acCh- C‘.@geailnyt]_bebé_spom tion
b R | I |
)CIJ iz al gQC% (ARC%JI%]%PI SEF-4 - §/| Ebfb%%%gq pyr ?Rh dl%%ﬁ) pi peri di nyl

or hexakﬁ/idq'@a]il@ﬂn?FOBPoup substltut ed +n the 1 position by the group R ,,
whi |l st the abovenentioned 5- to 7-nenbered rings in each case are

addi ti onal I%/ substituted at a .carbon atom by an RGO C0, (R70-PO-ORB) |,

(R 0- PORITPEREHLED. BF. HpmpRdperagigo @Pi@@lpc:@)hlcfcwﬂ FhGFitered PO ORS)
-Cl_4-althd ©rp¢Ri0i80 BY) thel ghoahkR,, GrlRAR Y0l i¢i Y| a eyew:d' nyl

h | h by
RB0. GO SALHPE e 58 AP RS ' e ondk, ) 7 (kB Bert) R CR-al kyl or
(RO PoqaayalJ@rIA lai&yKRg)—c\:tm -G @adk@tlrror(ﬁbol-Poeogg)Okml W by Treyr-be
subst | “ktr@é BY-k,PLc2, - ABkDY! qOEAUPS.

a piperazino or homopiperazino group which is substituted in
each case in the 4 position by an R0O-CO-C, ,-alkyl, bis-
(ReO-CO) -C,.,-alkyl, (R,0-PO-OR,)-C, ,~alkyl or (R,0-PO-R,)-
C,,~alkyl group, :

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group
substituted in the 1 position by the group R,,, whilst the
abovementioned 5- to 7-membered rings in each case are
additionally substituted at a carbon atom by an R.0-CO,
(R,0-PO-OR,), (R,0-PO-R,), R0-CO-C, ,-alkyl, bis- (R,0-CO) -
Ciy~alkyl, (R,0-PO-OR,)-C, ,-alkyl or (R,0-PO-R,)-C, ,-alkyl group,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group
substituted.in the 1 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,

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, R,O0~CO-C,_ ,~alkyl,
(R,0-PO-0OR,) -C,_,-alkyl or (R,0-PO-R,)-C, -alkyl group, whilst R,
to Ry, are as hereinbefore defined and the abovementiocned 2-oxo-




a 2-oxo-norpholinyl group which is substituted in the 4 posi- tion by a
hydr ogen atom by a Cl.4-alkyl, R60-COCl-4-alkyl, (R70-P

-C, _4-alkyl or (R 0-PO-R9) -C _4-al kyl group, whi | st R6 tgﬁgﬁggﬁgogg

her ei nbef ore defined and the abovenenti oned 2-oxo 14 August 2003 - 18

mor phol i nyl groups are in each case-ligked to a carbon atomof the group
C, or C and D together denote a hydrogen, fluorine or chlorine atom a
Cz_s-al koxy group, a Cz_G al koxy group which is substituted from position 2
by a mdgeiimdinyd drabiexgreatnneactl casd Kylminedotoda- cgEbod- altioy of-

am no, rrolidino, piperidino, hexahydroazepi no, norpholino,

hono CREH q; P8t azino, 4- (Cl_, -alkyl) -piperazino, hono- piperazino
or 4-(Cl_, -al kyl)-honopi perazi no group, a Cl _6-al koxy group which is

SUb stid uled [E c;%ﬂa %ngngge S}/d@%ﬁerp r 4R FPQRY GhOURInR atom,

, - cycloal cycl oal -al koxy group an am no,
CI 4 al kyl am no, d| (ClL_ ,-aIkyI) -am no, pyrrolidino, piperidino,
hexah%qkpaz heRGn I|no hononor phol i no-, pi perazi no,
4-(C1_4-arkk F1) plpera2|no honopi perazino or 4- (Cl_4-alkyl)
-honDplpera2|no group, a-2-oxo-norpholino group which nmay be substituted by

1lor 3 dmt-m’ihco&%ro@i?ou piwlicheipr subseithaledatf taagosmheioh zhbygeoups B
or D or toget

er with B or.C togethe a onal l'y
subst ¥ @4ﬁ%ﬁﬂﬁ¥1r®$'@?0ug*4a %&&%éBESEFB) or&%R %#gy 9y “gr oup
or thamiaio,l q:q&iromsdnﬁot hplgemruﬁs.nm,, Bex@hydfrazepinogenyphodin®.B or C
toget t111(?E>rmov1r\filc;[rh;;vho1 ik ai ﬁfpéga% 49rQUP _8A6-Ad- piperazino, homo-

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

a C, -alkoxy group which is substituted by an R/0-€0, (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,
" piperazino, 4-(C, ,-alkyl)-piperazino, homopiperazine 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—mor§holinyl group, a (R,0-PO-OR,) or (R,O-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,



ditionally one of the groups A, B, Cor Dor Atogether with B or C
together with D contains a primary, secondary or tertiary 1 No J tion
whil st the nitrogen atomof this amno function is not |iﬂ§§@9P%1§% ar bon
atom of an aromatic group, 14 August 2003 - 19 whilst in the

abovenenti oned groups Ato D R4 to RLO1@re as hereinbefore defined,
particul arly those conpounds wherein Ra denotes a hydrogen atom R denotes
a phenyl, benzyl or 1-phenylethyl group wherein the phenyl nucleus is
substituted in each case by the groups RL to -R3, whilst R and R2, which

may be | LC di_f . dr.oge fl uorine, chlorine,
broninehgiﬂ%gd?héqg§3ﬁ*kﬁkﬁg%ﬁﬁﬁ?ﬁ%%%@ﬁ%hﬁ3d$o§§,bng1H%&J#ﬂe?ﬁ%x§? ani no,
cyan, henginbeforeydgfigasup, an.aryl, aryloxy, arylnethyl or aryl nmethoxy
group, a methyl or nmethoxy group substituted by 1 to 3 fluorine atons or
RI together with R2, if they are bound to adjacent carbon atons, denote a
- CH=CH PREEiFul e eHiinss componds giRiRimind R3 denotes a hydr ogen,
fluorine, chlorine or bromne atom R and Rd in each case denote a

hydr ogen a nitrogen atom A denotes an -O Cl. 4-al kyl ene,

om: X denotes
-0 4, 36%%?&@:}%‘{'&{@@1_@;% t kyl ene- C3_7-cycl oal kyl ene,
-O &4, -cycl oal kyl ene- C13- al kyl ene or

2O CL- 3 - Al e Chonaye!| 0BLAY) 218 Cl-Brabi Lt 0y Wid s 4 A0 ust
phenyl nucleus is substituted in each case by the groups R, to

‘Ry, 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 or
-0-C,.,~alkylene-C, ,-cycloalkylene-C, ;-alkylene group, whilst



- 20 the oxygen atom of the abovenentioned groups in each case is |inked
to the bicyclic heteroaromatic ring, an -O C2_4-al kyl ene QHQP\B V\%’]IZ%BSIS
substituted fromposition 2 onwards by a hydroxy group, ' 5e oxygen
atom of the abovenentioned-O C2_4-al kyl ene groups in each case is |inked
to the bicyclic heteroaromatic ring, 94 an oxygen atom this being |inked
to a carbon atomof the group B, B denotes an R60-CO al kyl ene- NR,

(R, O PO OR8) -alkylene-NR5 or (R O PO R9)-al kylene-NR5 group wherein in

each cage féa%r?iérkyé@aﬁ o.@vtﬁwabwemﬂﬁoi@@'g@&g%hw%&odcgggtgg-.ns I to

4 carbon addi t | onal % be substituted by one or two al kyl
gr oups Lénkied & F@BEC@-%YC bEteroprgmaRl Srddg, whil st R denotes a
hydrogen atom a d_, -alkyl group which nay be substltut ed by an R60O CO

group, ,-alk roup which i bstituge pasition 2 by a

01 UD: 02 Core LIS ALOW ALl L8s SHDSLl Lo LLomiPasLll o0 2 e,

C3. 6- cgaﬁbvaaidjsylbyCa _Byatdyir group, Rsullt abe BXygehi eltomyvbechaentical or
different, in_each e den n_a C al; kyI whi ch
may bea‘gﬁgg ol gém prl%i}g%f%n 988 %B%aﬁhd%%ge 14"%‘%8)&? or

i - (Cltheabliyy)cldm neteroapouathy _3212119 t@r7 rrenber ed aI kyI eriei m no group,
whilst in the abovenentioned 6- to 7-nmenbered al kyl enei m no groups in

each case a nethyl ene group in_the 4pﬂ33|“ on may_be re- placed by an
oxygenaat OFYSEThA AT N- LTS obaiRg| Linfedo togroGarben AGQUstoD

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 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, 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,,-alkyl group which may be substituted from position 2
onwards by a hydrdxy, C,.q~alkoxy oxr 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,




- 21 a C4.6-cycloal kyl group, a C3_5-al kenyl or C3_$-al kynyl group, whil st
the unsaturated npiety may not be-linked to the oxygen at ust
C3-6-cycl oal kyl -Cl1_4-al kyl, - aryl, aryl-d __.4-alkyl or Rg ?ﬁ@&ﬁe)
group, whilst Re and R, which may be identical or different, in each case
denote a hydrogen atomor a Cl_4-alkyl group and .Rg denotes a C _4-al kyl,
C3_6-cycl oal kyl, Cl_4-al koxy or Cb5.6--cycl oal koxy group, and R denotes a
Cl _4-alkyl group, a 4- to 7-nmenbered al kyl enei m-no group which is
substituted by an R60O CO, R6O CO C, _4-al kyl or bis- (R60-CO -Cl_4-al kyl
group wherein R6 is_as _hereinbefore defined, a 4- to 7-nenbered

al kyl enei mi Ao CgroEB HIPIFY s EiM®ituted by two RGO CO or
R60-- CO Cl1_4-al kyl groups wherein R6 is as hereinbefore defined, a

pi perazi no or _honopj per azi no group.whi ¢h i s substituted.in the 4 posjtion
by the group ﬁi@‘ﬁgk Eﬁﬁif?b ﬁFﬁB§?n§&C§EPF@' E&ﬁg&% %HﬁﬂqRF%£F¢é§§QIl
R60- CO Cl 4malikyly amybirst (B6CQOQed . dhal dyygen cupompherein R6 i s as

her ei nbef ore defined and RI-6 denotes a hydrogen atom a methyl or ethyl

group, a piperazino or honopi perazino group which is substituted in the 4
position byat Be.gepaporlByadnd.i.saddyilti eaall y agyBsCiLuadlylaprcRgCPeOear bon

atons by t Rﬁ)) Qi §41- 4- al kyl groups wherein R and RO are as
bt ef EgﬁuJ‘FARJGAugus

her ei nbef ore t 2003 - 22 a piperazino or honopi perazi no
group which in each case is substituted in the 4 position by an

R60- CO- C1_4- akkydnd bks- which may be identical or different, in each
case denote a hydrogen atom or a C, ,-alkyl group and

R, denotes a C,,-alkyl, G, ~-cycloalkyl, C,,-alkoxy or
Cs¢~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 RO-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 R0O-CO, R.0-CO-C,_,~alkyl or bis-(R,0-CO)~
C,.4,~alkyl group wheréin 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 R0O-CO-C, .-alkyl groups
wherein R, and R,, are as hereinbefore defined,




(R,0CO --C . _4-alkyl, (RO0O-POOR8) -Cl _4-alkyl or (R 0-POR9) -

Cl_4-al kyl group V\/nereln R to RO are as hereinbefore defi IREr azi no
or honopi perazi no group which is substituted in the 4 posﬁ%?‘gﬁe%tpi.&gn

R60- CO- C1_4-al kyl or bis-.(R60-CO -Cl_4-alkyl group and is additionally
substituted at cyclic carbon atons by,.,one or two R60-CO or

R,, 0-CO-Cl_4-al kyl groups wherein R :F% as hereinbefore defined, a

mor phol i no or hononor phol i no group which is substituted in each case by an

R0 2 AR o b1 BBk ind BEQuOM il dcn de8L8 ¥Ry el R

ononor I N0 group which is
subst istiltteerd tyted win Rﬁ@e €.3) D@SRté@O@Ob(Yl an &EIszpogﬁﬂupélWérremSRG is.as

her ei nhefope,dgfin LbaLpgly - @i paliidrnydr0 r@mraazepl nyl
gr oupr@ﬁ &8 |teh't“e§§kxi EQi@pggl tﬂlkon @ypfd e]‘gl'&l'rour = t he above-

p RQ
nent i @edagk}’tlogm%ﬁ‘é?%ﬁ s G FeadkScidse %ﬂ?ﬁﬁqlﬁﬁlaql‘? in@@psti t ut ed
at a carbon atom by an R60-CO R60-CO Cl_4-al kyl or his- (R60-CO

-Cl _4-al kyl group wherein R6 and R10 are as herei bef.or e. de
pyrrofi Gﬁl%ﬂr%‘%rgér?%llﬁ?}FOB’rpﬁﬁﬁéFrWr §328F ﬁ'ﬂ%lcg}oltﬁp LRRYHE {'ﬁaeahl n the 1

posi t i@ hy gdis toieubR &t RO cD-Che-alioxe-onent s o ARM B0 oC,[; Teekiel ed
rings are in ch ca ddi al | ron, a4 0
R60- C@r&u%%d ‘i&a’? 5i?§oﬁhésv§%g?1?eg %%te%ﬁlﬁcg ar e gfsl %Erel ngg‘)ore
def i neﬁh,e a:mmwcans@l w0l OzleQQr-C@l @14 el kiydx grpir 28HusAn RodF Ab-
stltu 5§ by an R50-CO-Cl.4-al kyl., bis- (R6O-CO -
Cl. 4 l %g (:JPJEP%)%%%‘Q € _4-alkyl or (R OPO-R9) -d _4-alkyl group
vvherel n R to RO are as hereinbefore defined, 14 August 2003 - 23

a morpholino or homomorpheolino group which is substituted in

each case by an R0O-CO, R,0-CO-C,,-alkyl, or bis-(R0-CO}-

¢, ,~alkyl group wherein R, is as hereinbefore defined,

a morpholino or homomorpholino group which is substituted by
two R,0-CO or R0-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 additicnally
substituted at a carbon atom by an R,0-CO, R,0-CO-C, ,-alkyl or
bis- (R,0-CO) -G, ,~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 R0-CO-C, ,-alkyl
groups whereinm R, and R,, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted 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-Ry)-C, ,-alkyl group
wherein R, to R, are as hereinbefore defined,




a pyrrolidinyl, piperidinyl or hexahydroazepi nyl group sub- stituted in the
1 position by an R60-CO- Cl1_4-al kyl or bis- (R60-CO -d _4- | gr, ,
whi | st the abovenentioned 5- to 7-menbered rings are in eg%ﬁﬁg%§g888
additionally substituted at carbon atons by one or two R60-CO or

R60- CO- Cl1-4-al kyl groups wherein R6 is_as hereinbefore defined, a

2- oxo- nor phol i no group which may be sUb€fi fut ed by 1 to 4 d_z-alKkyl
groups, a 2-oxo-norpholinyl group which is substituted-in the 4 posi- tion

by a hydrogen 0 by a_C 4-al.kyl, .qr .R6OQ.CO.-Cl_4-al k raup, ilst R6
72 Bs et TEEThEEAER nBGPSR Sy Laist SN B4 B - FPBHOE Y
groups istieaghedase bhe [i pbedtiiona by arbdOattom®Qf,-eh&yvdr @ip As-an RL1INRS
group wh | RS A S _ rej or. i a _

3 oxco- LR ot raniiiy S Clhtay Mofls*aotiheleRRheE 3- <o

2- oxo- t el resnlee bRy r ANgSyRre2iox eack caRrdsid Pytemalily | sebstituted at

2- 0x0- t L4 AN 2PYh 8N D Yhe ILRURWRPR.QDAb! ¥r RUBSEHLHE! edy Dy gl %WO
met hyl groups, or A and B together dénote a hydrogen atom % . -g koxy

group, MESERRodF GFodErmiereiereuBeEiigted from position 2 by a
hydroxy, d _4-al koxy, am no, Cl_4-alkylam no, .di-(C3.-4-alkyl)- am no,

pyrrolidino, piperidin nor pholiriq, ,piperazino.or_, 4-- 4-al kyl)

P ber ast - RO oF 10 oFRaRY BPOSH WRek b SRRl HERedPR, Late 2
pyrrol i diopHaldkyl gymerpsdi nyl group substituted in the 1 position by the
group RIO whilst RIROis as hereinbefore defined, 14 August 2003 - 24 a

Cl. 4- al koxy group which is substituted by an R6O CO group-,
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 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-vl 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
Ry, whilst R,, is as hereinbefore defined,




whilst '"R6 is as hereinbefore defined, a C4_,-cycl oal koxy or

C3_,-cycloal kyl-d _4-al koxy group, C denotes an -O O _4-al kyl

-0, -cycloal kylene, -0 Cl_3-al kyl ene-C3_, -cycl oal kyl engé,{A-%g)ﬁ%é?Ep?’cycl 0-
al kyl ene-C1_3-al kyl ene or -O Cl1_3-al kyl ene-C3_, -cycl oal -

kyl ene- C, _3-al kyl ene group, whilst the,pxygen atomof the abovenentioned
group in each case is linked to the bicyclic heteroaromatic ring, an

-0 Cz_4-al kyl ene group which is substituted fromposition 2 -onwards by a

hydr oxy @r_OUQ:ék%gzgr&diﬁ wWhdden at oabet i ti€ed by an RO-CO group,
abovenenttdned- O- CZ~4-al kyl.ene groups in each case is Tinked to the

bi cycl VBiksteReal BnEEi élem’rgl,becﬁ%’—%ﬁm %%Jg‘éﬁ?atom which is linked to a
carbon atom of the group D, D denotes an R60- CO al kyl ene-NR5, (R, O PO ORB)
-al kyl ene-NR5 o

O -PO-R9) -al kyl ene-N r wherein in each case the
al kyl eReCampFEEy AR i steraigit -Ocaﬁjg‘f}ﬁ Y 1a%c?q‘g% aiegnrs?ulp" to 4 carbon
atons, may additionally be substituted by one or two C, _2-al kyl groups :
or-by an . R60-CO qr RGO-LCO- z I OMp, _ whi RO are as

her ei ngef%?@taéc’f FﬁledR,%) a&gﬁ‘}- %&#rre%(rbe?%dé“éf k%%%lrrlgﬁloélgerbup which is
subst i +0t&d.,bylkuh cRECLG- cRSDoadBGYdIent al 181 Cior BIFL-(R, O CO) - C1_4- al kyl
group n_R6 i Ligeigre defimedend-d- - ci-Jg@nbered

al kyl e%ylg%ﬁ%ggg%ﬁ %v]\%lsjg'ﬁs substi tui ed bg I%V\D 3@6%@80 or

R60- COKE:enealky agkyuphanssidity D555 sthRepEYagR 3F8Tdefi ke, a

pi per aghRYeRbnke R P ARIF 0l g @4phVWbhel s 3uhkkdt ubedhien bildye-l4 osition

by the group Rlo and additi onal | at a cyclic 14 August 2003 - 25
y hgtergaromatric ring, y y 9 ,

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 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 or two C, ,-alkyl
groups or by an R0-CO or R O-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, R0O-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 R0-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 R60-CO R60-CO-C, _4-alkyl or his- (R O=-CO - C1.4-alkyl
group wherein R6 and R10O are as herei nbefore defined, a pi

honopi perazi no group which is substituted in the 4 positi EﬁA%éh%l@o@é

R10 and is additionally substituted at cyclic carbon atons by two R,,O CO
or RSO CO- Cx_4-al kyl groups wherein R,and R 14 are as hereinbefore
defined, a piperazino or honDplperaZ|no group which is substituted in each
case in the 4 position by an R O CO C1_4-al kyl, bis- (R60-CO -d _4-al kyl,

(R O- POGERBlr Glchr abkydn 08 dRIS; PRAFO-C Slafxgikph BEeuRmBeEil R to R

are as herEIEE ore ed a plper no Or hofopi perazi no°group which is
subst it bted@i#yY tﬁgoﬁlpp q’f‘?ﬂ'P@ﬁ o B39 %ﬁwn%?f%rg defrnede0o)
-Cl_4-al kyl group and is additionally substituted at cyclic carbon atons
by one_or.t R60: CO-Cl1 kyl _gr wherein R6 is

ner ei Bt B BEABRARS % AP PRGPE RO S4RongroB, BRIEEno S P BAF SaraR S i

substi t thed4i pose&cioma’@e tiye agr8p- By aREOi€0aGHi4iankilly culsisi t{{60- CO)
- Cl.4-3 u i e f phal i ho or
nomoror BfoL? S ar S i e e (B eErPLRE by Oh virORER oL i
R60O - COvgrais Ryla@ﬁoﬂms afjee ras rfflﬂeelfsb%\@rﬁed@fwb%iore ' defined, a
pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- stituted in the 1

position bg the group R10+ whjl st the above- nentjoned 5- to 7-nenbered
rings i BAERTEESECaE M?PW%F?FH‘QUS?PPP uvBdcht 18 EUPEbA tated Hyl'lan

R60- CO, e B6R EQsE1 14 &IHeyl4 q;lios:btﬁon(woa@@; oG4 65' @M.'kylgr Q@is wherei n R6
and R10 erei chf (g%g a r k_y pgri dinyl or
hexahydt‘%‘acg &699) y%gl ?R‘s ]%{)] ) r’i"pﬁﬁﬁg }/ft i B ﬁot‘ﬁe) group R O,
whi | st Che-abioyk- gmaupl whed'ﬁ.n tRy TonBgbaredces i ngseitmiseforeadkfdase,
additionally
a piperazino or homopiperazino group which is substituted in
the 4 position by an R 0-CO0-C,,-alkyl or bis- (R, 0-CO}-C, ,-alkyl
group and is additionally substituted at cyclic carbon atoms by
one or two R,0O-CO or R,0-CO-C, ,-alkyl groups wherein R, is as
hereinbefore defined,

a morphelino or homomorpheline 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 RO-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, R0-CO-C, ,-alkyl or
bis- (R,0-C0O) -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



14 August 2003 - 26 substituted at carbon atons by two R60 CO or
R60O- CO- Cg_4-al kyl groups wherein R and Rlo are as herei nkl)gf ugp&ﬁsﬁi ned,

a pyrrolidinyl, piperidinyl or hexahydroazepi nyl group substlAt edrn the 1--
position by an R60-CO Cl1_4-al kyl, bis- (RO CO -d _4-al kyl,

(R70_PO-OR )-C=_4-al kyl or (R70-PO 89)2 - O _4-alkyl group wherein R6 to R
are as hereinbefore defined, a pyrroli éi nyl, piperidinyl or

hexahydr oazepi nyl group sub- stituted in the | .position by an

R60- CO. = I ' - z |~ i th
abovenen |§%§§%—d ?Q(ot %?r}%érﬁﬁga?(%e rib sl,t_‘g?gﬁ‘il&yn Cgc?%u(%ég\g@gd' |1t4i'5‘§‘§ylly

subst | gueEpsawhexeisoR.atods Rhy agife a5 hewe ReBL@® cleRbdedD C1_4- al kyl
groups wherein-R is as hereinbefore defined, a 2-oxo-norpholino group

whi ch may be substituted by |I_to 4 Cl1 2 -alkyl groups, a 2-oxo-norpholinyl
gr oup IPYRTPSisEl ¢ RIRETINITHE P1daRYSRORFCRIRYYr 8G6HPat om by a

(?f—-4' aéiiléég_@tu%@@b@@ @hed-1algod i c o upy amiﬂaésil'-jdaﬁldl_sr&a}d@qr,eiﬂtsef ‘oreh -
efine e_above- n n - 0X0- Nnor n oups_are in-each case
| i nked%gp'accg)Eé?beﬁaﬁf%ﬂsoiﬁ%ﬁ}%gr%&ig_El-*é%lj!%ﬂ', éﬁSqBP%U%O\?\ﬁe)r"ei n R5 and
R11 are, gsahkeyei gbefipr ehdekiine®t, o RLC sl 43 tloged hebe flonet dedihgdr,ogen .
atom a O _4-al koxy group, a C2"4-al koxy group which is substituted from
position 2 by a hydroxy, C _4-al koxy, am no, Cl_4-alkyl am no,
di - (C a,purkphjdiayilno pipemiclingiin@r pigreaiviros zepinnb| gnouppsperazi no or
4- (Clgés alikul) 1nPkBRS A7 135N byl USR03 _51kyl or bis- '
(R,O-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 posgi-
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, morphelino, piperazino or

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



- 27 a Cl-4-al koxy group which is substituted by a pyrrolidinyl or

pi peridi nyl group substituted in the 1 position by the gro ) Il st
R10 is as hereinbefore defined, a Cz_4-al koxy group which ?%Agg%gFPpgted by
an R60-CO-group, whilst.R6 is as hereinbefore defined, a C4_,-cycl oal koxy
or C3_7-cycloal kyl -Cl_4-al koxy group w b the proviso that at |east one of
the groups B or Dor A together with B or Ctogether with D contains an
optionally substituted 2-oxo-norpholinyl group, a (R70-PO OR0) or (R O PO

R9) group ¢ Oraihaky,abrbepsSwhits 9k hestiewRedBHRf DFRAHANAN or
optional Ty *"Substitut@d 2-oxgq-tetrahydrofuran-3-yl,, 2-0xq-tetrahydrof uran-
4-yl , 2-RARE¥EELBNYdFERRaRRSAL E ke o é’(kfeaﬁy(ﬁl‘?fﬁy?’af?ﬂ ﬁﬂ?xll the group

2- 0X0- t gf r AhyHE ORYr ®); Sty | agrigstbeigibetbat @bfirad] one of the groups A B,
Cor Dor Atogether with B-or Ctogether with D contains an R60-CO group
and additional- |y one of the groups A, B, Cor Dor Atogether with B or C
to- get hercwtdlidbcpngrbnp ahpchmasy substdndded by ter R.argOapirnop,

function,, whil t:h |t f A mno function is not linked to
a carboﬁﬂgﬁgﬁ%zéséﬁ§é¥%Héggggﬁg%gg%gmﬁ%?%?egy the aryl noieties nmentioned

in the definition of the abovenentioned groups is nmeant a phenyl group

whi ch i ch espoposubstibyirdli by Rl Shpdi substi tuted
by RlSQBsﬁﬁbﬁgsuEst??%%gdoby ﬁizggnd add?tioﬁélly ﬂ%%gqrorpdisub- stituted

by R13, whilst the substituents may be identical or different and R12
denot es & tQy e $zodiabkenktaaRonyastammoed iy lgroups B or D or A

Cl. 2- al kyl am_nocar bonyl, di-, (C_-,-al kyl.) ,-am nocar.bonyl| .
d _z-al Q%lﬂgsefﬁlb%’én‘ﬁ?ﬁé_f}‘aIcké;logl?itmrnié']l,thd%{_nﬁo c':1<a$711—1§9ul §iRficnally
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-y1, 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,



14 August 2003 - 28 hydroxy, nitro, amno, C _4-al kylam no or di-
(Cl_4-alkyl) -amno group and R13 denotes a fluorine, chI |ne,t? B?Ine or
iodine atom a Cl1_2-alkyl, trifluoromethyl or Cl_2-al koxy %fﬁg P

groups R7.3 if they are bound to adjacent carbon atons, together denote a
C35- al kyl ene, nethyl enedi oxy or 1, 3-buta- dien-1,4- erne group, the
tautoners, stereoisoners and salts t hef@of, Partlcutarly preferred
conmpounds of general forrmula | are those wherein Ra denotes a hydr ogen

atom R denotes a phenyl, benzyl or nyl et hyl group wherein the,
phenyl ndBIBREY @iﬁﬁﬁftﬁ?eﬂorn eacﬂiggg 9°tﬁé'§aﬁdﬁgﬂ %§§ih%ﬁm%%ﬁlst
R1 and RQIQMp(&nmay be identical or different, each denote a hydrogen,
fluorine, chlorine or bromne atom a nmethyl, trifluoronethyl, nethoxy,

et hynyl or cyano group and R3 denotes a hydrogen atom R, and R in each

case den®,e dertytesgenfituomineX dddiotdgien rhrtcrmi'gem e chpddndeatbes an
~0- 0 _4- ol kyLang 10 0/ s:Chd i1 - SH2COT ObPicowhi bbup! BS: OXygen at om of

t he aboverenf1onéd groups i n each case | cyclic
het erocaromatic ring, 14 August 2003 - 29 B denotes an R60- CO- al kyl ene- - NRS

gr oup whenel i RlKyl ene raBLehYe WhElE > Hdphadir Chai-Bed aReneont ai ns

or 2 carbon
together denote a C, -alkylene methylenedioxy or 1,3-buta-

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 atoem,

a methyvl, 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,



atons, may additionally be substituted by an RIO-CO or R6O-CO net hyl

group, whilst R denotes a hydrogen atom a Cl_2-al kyl gro whi y be
substituted by -an R60-CO group, a C2_4-al kyl group mhichw?éugwggpgguted

fromposition 2 onwards by a hydroxy group, a C3_6-cycl oal kyl or

C. 3_6-cycl oal kyl met hyl group and R6 denpfes a hydrogen atom a Cl_s-alkyl,
cycl opentyl, cycl opentyl nethyl, cycl ohexyl, cyclohexylnmethyl, phenyl,
benzyl, 5-indanyl or RgCO O (ReCRf) group, whilst Re denotes a hydrogen
at om or padchot=al kvl RQOOQQ;—al&yl@féﬁl‘ﬂ% gibyz I dRrednOmIRN G iy ianot es a

Cl_4-al kyl,, cycl opentyl, cl phexyl ., . - al_kox cycl gpent yl'oxy _or

cycl oheWFS?ﬁgP"g‘gﬁ?‘ &%ﬁ%%@?ﬁbc%?lﬁiaﬁe??f}i HB}QBF‘E%S Whicgh 4 S35 i t ut ed
by an RE66mED aayR&AARiChaL By Kyd gubsapiwvheedi byRéni R.@sChebei Riefcre

defi ned rrolidin , Qi peridino group which is substituted by two
R60-cx>B?QEQ%-éﬁPEE;z-Eﬁﬁy groups wherein R is as hereinbefore defined,
14 August 2003 -- 3 0O a piperazino group which is substituted in the 4

position by, t apd.addityonal |y at a cyclic carbon atom by -an
RGO CO or R%b‘%%é_)%p%%? gggup wherein R6 is as hereinbefore defined
and R10 denotes a hydrogen atom a nethyl or ethyl group, a piperazino
group whi chgi g, _SUbBk{1 UgPEubn wihiiH rkEs idd GuB¥L Afuted 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;_G—cycloalkylmethyl group and
R, denotes a hydrogen atom,
a ¢ _-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 cyclchexyloxy group,

a pyrrolidino or pipéridino group which is substituted by an
R,0-CO or iQSO—CO—Cl_z-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,



R60-CO O _Q al kyl, bis- (R6O-CO -Cl-alkyl, (R OPOORS) -nethyl or

(R O PO -R9) nethyl group wherein R6 is as hereinbefore dqa ﬂﬁgffﬁﬁ and
RS, which may be identical or different, in each case denote H 8

atom a nethyl, ethyl, phenyl, benzyl, 5-indanyl or RICOO (ReCRf) group,
whilst Re to R are as hereinbefore defined, and RO denotes a nethyl or
ethyl group, a piperazino group which 15 substltuted in the 4 position by
an R60-CO-C, 2-alkyl group and additionally at a cycllc carbon atom by an

R60- CO SF’. B BEP-2rd ﬁ:{d’ﬂ xbhgéﬂuraswg%%ltatla@éé a5 éﬂ’ef 94 %o%{%r? fined,

a nnrpﬁ grou is.substituted by a 2- aIkyI
group, tHEi BF PUR6 16 %dh%@@%ﬁE@FGﬂéYdéﬁ ﬁe(FYCé'-Jgﬁqu?@mCm rBoroyi @@ri di nyl

group Rb@séd)téht:eld om@r@ §r@ﬁpbwhé@eB§LORCQL§ ad- abk¥hnphiEsre
(R60-CQ) -Cl.4-alkyl, (R POORS methyl or (R O PO-R9) -nethyl group
wher ei AeREPEG B89 are as her ei nbef ore defined, a 2-oxo-norpholino group
which may be substituted by 1 or 2 nmnethyl groups a 2- oxo- nor phol i nyl

group whic substituted.in the_ 4 posi- by thyl, ethyl or '
250-00 01  BueaP RO b P TetRra Pl 1 RAGRNE S0 LR SEiRrer of nbef o e
defined and the abovenentloned 2- oxo- norpholi- nyl graups in each case are
li nked_t f RZIN Z- gl kyls) . gnaup
wherei B EATeEERTE0 SRAPLwi i £ MRCeiEheed itk 4 R0 dod i Ran

2- oxo- RQT&Infrofaldant 4- lyl-sgr(BthC%)r -G a@&ﬂ-ogéﬁ%@%&ﬁxﬂe@% ogen
atom aRIFIBINNY,) - BN Frowds WhELEYneRNOXY J5O0HBreinbefore defined,

R, and R,, which may be identical or differént, in each
case denote a hydrogen atom, a methyl, ethyl, phenvl,
benzyl, S-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 additiocmally 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 R0O-CO-
C,..-alkyl group, whilst R, is as herelnbefore 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-0OR,) -methyl or (R,0-PO-R,)-methyl group wherein R, to R,

are as hereinbefore defined,

a 2-oxo-morpholinoe 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



a .Cl_2-al koxy group which is'" substituted by an R60-CO group, whilst R6
is as hereinbefore defined, a C4_1-cycl oal koxy or

C3_6-cycl oal kyl - C1_3-al koxy group, C denotes an -OCl _4-al 1k4 ('\gﬁUSt 5003
-OCH2-CH (" OH) -CH2 group, whilst the oxygen atom of the abovenenti oned
groups in each case is linked to the-kdxy€lic heteroaromatic ring, D
denotes an Rl O CO al kyl ene-NR5 group wherein the al kyl ene noiety, which is
strai ght-chai ned and contains 1 or 2 carbon atons, may additionally be
subst i t aseleyy inbeBrediefimed edi- thet aybvgmeup;onmlz{oﬂs -mogpR6ldre as

herei n r r d erLdLn C
subst|?§?9 gggﬁggﬂ%h éh&ﬂd§£§%05g§>g%ngga E? ég?%%%gﬁﬁ%¥§+ngﬁﬁgF§ as

her ei nb8¥8¥FE “de™™hed, a pyrrolidino or piperidino group which is
substituted by tmo RGOHCO or RGOHCOh01 2-al kyl groups wherein R6 is as

her ei nbef ined,. .a era roup ich is substituted in the 4
posi ti of %y% (tcg 6‘5‘3}'&)% "}x’ﬁd"’ %’a‘? B ol ﬁhmat:ea 2yererethebEAlEEsArby an
R60- CO Puir&n03691Chr2-2aldsys - mm@hy\@fdseuﬂaﬁ&aﬁﬁ &Sy ex@s herei nbefore
defined, 14 August 2003 - 32 a piperazino group which is substituted in
the 4 position by an R 0-COC,.-4-alkyl, bis- (ROCO -Cl.4-alkyl, _
(R O PG:-0mB) B- hegeyhenr dgrRits RO IRgjrogen hyt oy cumetiensr n &théwyRorare as
her ei nbef e razino group which is substituted in the 4
el nbe @Eﬁoxg Eg@l%%ychm‘gﬁf

position y an 'kyl group and additionally at a cyclic carbon
atom by an R60-CO or R60-CO Cl_a- aIkyI group wherein Rs is as herein-

before gef] peshkoxy group which is substituted by an R,0-CO group,
whilst R, is as hereinbefore defined,

a C, ¢~cycleoalkoxy 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 heteroaromatic 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
RO-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,0O-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 R,0-CO-C,,-alkyl group wherein R, and R,, are as
hereinbefore defined,



a norpholino group which is substituted by an R60-CO or R60--CO Cl_2-al kyl
group, whilst R 1is as hereinbefore defined, a pyrrolldlny QP a%e@bhdlnyl
group substituted.in the' | posi- tion by an R 0-COC, -4- Ik g

(RGO-CO -C1_4-alkyl, (RO-PO ORB) -nethyl or (R 0-PO R9) -nethyl group
wherein R6 to R are as hereinbefore fstefi ned, a 2-oxo-norpholino group
whi ch may be substituted by 1 or 2 nethyl groups, a 2-oxo-norpholinyl
group which is substituted in the 4 posi- tion by a nethyl, ethyl or

RgO COaCp; akzw.lncgr \ﬁni@ﬁ R6 kabsaitheed mhethee4dg>fdsieﬁ.caﬂcb3trr@n
abovenenti oned 2- ol i r Qups in c d.to a
carboan%oﬁPoa-t ¥ ﬁ? éRékafgle d?@@f} é?? Eﬁh%ggl e es a
2- 0XO0- t(ai,oah@elng——mémyah Srgbp owhérein- Retttahlgtgraxfmraam-henéugjm@ﬂpreor C and -
D togeth%r %%pote a hydrogen atom a nethoxy, ethoxy or 2-nethoxy-ethoxy

group, 'al koxy group which is substituted by an R60-CO group, whil st
R is as herelnbefore defined, a C4.6-cycl oal koxy or

C3_6- C&Cp ;'e@é'za.% T%;ﬁ%] X K10 UDs 1&6&99%&@0% tﬁé AW RPNy | $0

that at t one 0O groups B ar_,D.or A ether with B or Ctogether

wi th DRe%n‘t:@rﬁsz'a?r‘ll]‘é}ﬁlcl%‘a‘PPyanéuﬁgﬁltt&Pé’@ 23-32’0 - RolFivatlihyFaigrmpatam

(R O P,OR8) roH-€R OrPR.ORM- @,Bguwlkﬁl ghelipakhkeash RpeiHfathRegedups A
C together with D contains an RGO CO

B, C or ékgq er-with
group Qﬁ§°§&d &%ﬁ ' |y one of the groups A 'B, Cor Dor Atogether with
B or Ctogether with D contains a primary, secondary or tertiary am no

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,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-morphelinyl 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 oxr C, ¢-cycloalkyl-C, _;~-alkoxy group



function, whilst the nitrogen atomof this amno function is not linked to
a carbon atom of an aromatic group, the tautoners, stereoi?%gprs apg salts
thereof . Most particularly preferred conpounds of general Hﬂ?%. gre

t hose wherein Ra denotes a hydrogen atom Rb denotes a phenyl, benzyl or
1-phenyl ethyl group wherein the phepyisznucleus is substituted in each case
by the groups RL to R3, whilst RL and R2, which may be identical or
different, each denote a hydrogen, fluorine, chlorine or bromne atom .a
met hyl, trifluoromethyl, nmethoxy, ethynyl or cyano group and R3 denotes a

hydr ogen, at o R and Rd En each_case denote a,hydrogen atom _ X denotes a
ni t r ogfi-tet o#‘e RYAYLESt t5B3at d83sk §BF0PEs té’ﬁ': BEPH B9 1R b
- O CHz Gy il r -k hgBOUP, CWhblet hetrherieky Peroritering drhembivesENy i oned

groups in each case.is_ link Q e hicvclic hete natic ring,

denot ef%%’iﬁ@aﬁ%%ﬁ%?ﬁﬁg%%gg %%& é’i’n h@”érg%éﬁé) Foi é%';;)g'%#l chis
strai g,y chhaiompd ad contains-1 or 2 carbon atons, may additionally be
substituted by an R, O CO or RGO CO nethyl group, whilst R denotes a
hydrogen atom a Cl2-al kyl group which may_be substituted by an R60- CO
group, thatz ar al&gst gpeapchhFbe g5°o¥pEshit Bred ProM S85id itgechernigiels by
a hydr @xy,9'®@Whgether 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, secondéry or tertiary amino
function, whilst the nitrogen atom of this amino function is
not linked to a carbon atom of an arcmatic group,

the tautomers, sterecisomers 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,
-Rc and R, in each case denote a hydrogen atom,

X denotes a nitrogen atom,




a C3_6-cycl oal kyl or C376-cycl oal kyl net hyl group and R6 denotes a hydrogen
atom a Cl.6-al kyl, cyclopentyl, cyclopentyl nethyl, cycl oh lugust 2003

cycl ohexyl net hyl , phenyl, benzyl, 5-indanyl or RgCO O (Re% group,

whi | st Re denotes a hydrogen atomor a C _4-al kyl group, Rf denotes a
hydrogen atom and Rg denotes a Cx-4-=-ahklgyl-, cycl opentyl, cycl ohexyl,
Cx_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 R6O- CO Cl1_2-al kyl

gr OUplAY\’fd&;Hrﬁ'bﬂbﬁ-aﬁS-@zcb_QFQER?QEJn\AI‘?_e o:ﬂ_e-fd-rtﬁq,-C_H‘(OHl)lgUH; @6@@% %ﬁic%)gt
rrolil.dl no or | peri dl no rou | C S upst ] tut ed. t or
PLO. aHe SR e teo AR itk e Pl LR Ve d I8 o2 £

pi per adinked ronpchdi bhcysliobdeitanedrématie dipgsition by the group Rin
and additionally at a cyclic carbon atomby an R60 CO or R60-CO Cl-2-al kyl
group wherein R6 is as hereinbefore defined and R10 denotes a hydrogen
at om Ea demdtigs an RS CQratipy Lanpr JBs a3 aeP gvbepeihi €hei a1kubsaft uted in
the 4 g} 0 n; Alidd NS-cdeDihd)1-&L- 4-
(R,Olg%(-l%g}%') r1’"vrrﬂtr;jﬁl(’flI lsorRé%%Qag%O%% li-:-tlrr_eth | .grou V\here% %@%i;yglsl
hor o ASETG e TR | #4R CRONBAATRES FHRSF TRiF B0 PUCH o Gt O FRerenr, in
each ufé%%ﬁrld%%c%fi wndisegen atom a nethyl, ethyl, phenyl, benzyl,
5-i ndanyl "or Rg O (R CRf) group, whilst Re to Rg are as herei nbefore
defined, and R, denotes a nethyl or ethyl group, :
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,4-cycloalkyl or C3_G-cycloalkylme1ihy1 group and
R, denotes a hydrogen atom,
a ¢, ,~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 piperidinc group which is substituted by an
R,0-CO or R,0-CO-C, ,-alkyl group wherein R, is as herxeinbefore
defined,



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

R6OC- CO C1_2-al kyl group and is additionally substituted. at 4@, ﬁﬁ&@@% scar bon
atom by an R60-CO or R60 CO Cl.2-al kyl group wherein R |s as~hereinbefore
defined, a norpholino group which is substituted by an R60O- CO or R60- CO
C12-alkyl group, whilst R is as hereinbefore defined, a pyrrolidinyl or

pi peridi nyl group substituted in the 1 posi- tion by an RGO CO O _4-al kyl,
bis- (ROCO -Cl _4-alkyl, (R OPOOR)-nethyl or (R O PO R9) -nethyl
group waerginrd?idindr @ﬂ)@ﬁlﬂﬁihel greber erhdet Iie;dsubét&u;@tﬁd HPIwo36 a

2- 0X0- myr h r ch b uted by'l,or_2 . net roups, a
2- 0X0- %ﬁfgh 4)| ‘ﬁ% R§](?o ?c?‘n L %Bsﬁg? M;x&reﬁnt Jztsp%%l e’f%ﬁi’ﬁgﬁe
met hyl , detfliyledar R60- CC- Cl_2- aI kyI group, whil st R is as hereinbefore
defined and the abovenenti oned 2-oxo-norpholi- nyl groups in each case are

l'inked to a carbon atomof the group A a RxIN(Cl_2-alkyl) group wherein
R11 dendt PSPEIAZINR t@tQ@]yﬂthfhﬁaﬁubSPFtﬁﬁe@ dRothet LaPpdidiipramkyd- vl

group, . +a8dgeompd RDtmté:@alﬂgaﬁamge Q}Sd%()g:%&laﬁco@ar%oﬁe%%& Y by tIoxY

2- met hoxy eth 6- - cycl oal kox - Cycl oal kyl - C1_3-al kox group,
parti cuRaQT?Otﬂ%s%sQ:cﬁﬁ)o%ﬁdsa% e%ﬁo‘@ H@ﬁﬁ?ég} Re %r%éﬁ’éﬁ*‘bﬁﬁ?& rdenot es
a phenyBefbheedylan@ 1-phenyl ethyl group wherein the phenyl nucleus is
substituted in each case by the groups RlL to R3, whilst R and R2, which

may be identical or different, each denote
R,, denotes a hydrogen atom, a methyl or ethyl group,

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 Ry, which may be identical or different, in each
case denote a hydrogen atom, a methyl, ethyl, phenyl,
benzyl, 5-indanyl or R CO-0- (R.CR,} group, whilst

R, to R, axe 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,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,0-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 hydrogen, fluorine, chlorine or bromne atom a nethyl, trifluoronethyl,
nmet hoxy, ethynyl or cyano group and R3 denotes a hydrogen1‘§?\9 st? 0 nd R
in each case denote a hydrogen atom X denotes a nitrogen a o%h R ugust
2003 37 A and B together denote a hydrogen atom a nethoxy, ethoxy,

2- met hoxy- et hoxy, C4.1-cycl oal koxy or 5 . 6-cycl oal kyl - C1_3-al koxy group, C
denotes an -O Cs_4-al kyl ene or -0 CH2- (OH) -CH2 group, whilst the

oxygen atom of the abovenentioned groups in each case is |inked to the

bi cycl L.c,h K i [ a%,geg k e- NR5, gr oup
wher ei i tzhg,&gaf Eﬁ%\@i%ﬁé g&%uﬁhﬂg%ﬁcﬁgﬁﬁﬁ?g t-c%ﬁ%e%ha}r%ec%n JJaQirins | or 2
car bonmestyns gnepsiddi tional |y be substituted by an R6O-CO or R O CO

met hyl group, whilst R denotes a hydrogen atom a Cl_2-al kyl group which
may be substituted by an RIO-CO group,.a Cz 4-al ké/l group_which is

subst i BuBe@Fr-HABRILIBA DARHR W ok§ HHotpitated- tocibrod Basior

C3_6- cygbopaliy lamidiy 0y ethyan bR R e -€5_, aahkglogesupt, ORh A 4% , g 6-iad Kyl ,

cycl opentyl, cycl enté%rcrge.t-h%, cycl.ohexyl cycl ohexyl met hyl , phenyl,

benzyl 255 AETERRAE T R B FER 5%, DU SRR T LoPPe RenGPEER it ogen
atom ofiyd Grobral Kyl ecdumasdfadenaimsed thy di ogenbat ontamdof 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,. and

C and D together denote 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 l1-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,



R denotes a Cl.4-al kyl, cyclopentyl, cyclohexyl, Cl_4- aI koxy,

cycl opentyl oxy or cycl ohexyl oxy group, 14 August 2003 - %«%té@'ﬂ di no
or piperidino group which is substituted by an R60 CO or EQ% al kyl
group wherein R is as hereinbefore defined, a pyrrolidino or piperidino
group which is substituted by two RG602GO_or R 0-CO Cl-2-alkyl groups
wherein R6 is as hereinbef ore defined, a piperazino group which is
substituted in the 4 position by the group Rya and additionally at a

cycli c_SaLBANEALARdPhAN adBReCR OlydiRiseRGin & ISP SURAGI,N FE IS
as herein ore defined and R denot €s a hydro en_at iq(}ya met h or et hyl

group, A-PRPEEEFGENGRIUDP Sakr EHCIOdMONY] QU &d-o YFIJrQ o<1 G- o iP

R 0- CO oﬁpal kyl, bis- (R60-CO -Cz_4-alkyl, (R OPO ORa) -net hyI or
(R, O PG R9) - net hyI group wherein R6 is as her ei nbef ore def | ned, R7 and Ra,
whi ch may be identical or different, in each case denote a hydrogen atom
a net hyt, gehbyks pheny-cC ,4baﬂ1kyllen5- iomd aHCHy F CRI(CBD) OCH, (ReCRE) gihd.nlp.st

whi | st to_ Rg are_as h Jef.i o] aaeth or
et hyl g{?ﬁﬁ %ﬁf“p&rté’ﬂ ? |l'houp \%n‘% ﬂl su%sté% %d n %%§h4 potse,ll %il on by
an  R60108kEd 2 oaltkyl bgwamn@atgmqmm‘waﬂf |yingbsanduted at a cyclic
carbon atom by an R60-CO or R60-CO Cl_2-al kyl group wherein R is as

her ei nbef ore defined, a norpholino group which js subst#t u%g% an R60- CO
or RGOIZOdeGQtESaIaRNI'Rs@rGQpaJ-W?—?%? [Bs | S AP nErer abef bRe Yﬁ@dle

pyrrolighayk-or o piRer i@ Rith-a060R HaiHdd Wedl ddntditnd POSk- 2 carbon
atoms, may additionally be substituted by an R, 0-CO or R 0-CO-

methyl group, whilst
R, dencotes a hydrogen atom,

a C,,-alkyl group which may be substituted by an R0-CO

group,

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

a C,.-cycloalkyl or C, -cycloalkylmethyl group and
R, denotes a hydrogen atom,
a C,_-alkyl, cyclopentyil, 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,
¢,..-alkoxy, cyclopentyloxy or cyclohexyloxy group,




tion by an R 0-COCl_4-al kyl, bis- (R60-CO -Cl.4-alkyl, 14 August 2003 -

39 (R O PO OR9) -nethyl or (FﬂO-PC)F@) -nmet hyl group wher gj are
as herei nbefore. defined, a 2-oxo--norpholino group which ni#ﬂﬁgﬁggﬁgggtuted

by 1 or 2 methyl groups, a 2-oxo-norpholinyl group which is substituted in
the 4 posi- tion by a nmethyl, ethyl orgR., OCOC, _.,-alkyl group, whilst R6
I's as hereinbefore defined and t he abovenenti oned 2 oxo- nor phol i - nyl
groups are in each case linked to a carbon atom of the group C, or a

R31N( @_ﬁyﬁklﬂhhﬁfcﬁlﬁk mgree.zumﬁho @ﬁt@@aﬁhﬁcﬁ 9x0shiBEtabuger Hyuan- 3- V!
or 2- oxo rahé?rof stereci soners and salts

tautoners
t her edt lr% }g'y u%é”f IR Re THitd hrike HRbgENER al
f(nrnndeflnhdmever are those wherein Ra denotes a hydrogen atom Rb
denotes a phenyl group wherein the phenyl nucleus is substi- tuted in each
case by' the groups RI to R3+ whilst Rl and R2, which may be identical or
di f f ererpyrrathddedots pddemirdigen, gfdupryinkch chbosithet dtubedniiye tatoom and

3 denolred dydieaen A oa ity and i éﬂvlf‘é&%&ﬁ B¢ k%lef&gi h-dyoaeR at om

X denotes a nitrogen atdf A s an - O C ene or TH (OH)
-CH2 giopnedhi | st the oxygen atom of the abovenentloned groups in each
case is linked to the bicyclic heteroaromatic ring, 14 August 2003 -- 4 0

a piperazino group which is substituted in the 4 position by
the group R,, and additionally at a cyclic carbon atom by an

R0-CO or R,0-~CO-C, ,-alkyl group wherein R, is as hereinbefore
defined and

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

a piperazino group which is substituted in the 4 position by an
R.O-CO-~C, ,~alkyl, bis- (R,O-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 dencote a hydrogen atom, a methyl, ethyl, phenyl,
benzyl, 5-indanyl or R,CO-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 R0O-CO or R, 0O-CO-C, ,-alkyl group

wherein R, is as hereinbefore defined,

a morpholino group which is substituted by an R0-CO or R, 0-CO-
C,.,-alkyl group, whilst R, i1s as hereinbefore defineqd,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R,0-C0-C,.,-alkyl, bis-{(R,0-CO)-C,_,-alkyl,




B denotes an R60- CO- CH2- NR5 group wherein R denotes a hydrogen atomor a
met hyl group which may be substituted by an R O CO group,wmau&%Ee 3alkyl
group substituted fromposition 2 onwards by a hydroxy group, -an

denotes a hydrogen atom a nethyl or ethyl group, a pyrrolidino or

pi peridino group which is substituted py an R60-CO group, whilst R6 is as
her ei nbef ore defined, a piperazino group which is substituted in the 4
position by an R O CO CH2 or bis- (RGO CO -Cx_3-al kyl group, whilst R6 is
as hergi Absko 'Eﬁ§h pPYRI®LbALAV - P edi- S Wk ubst igt ut ed
in the (%"%gg{)-btﬁ?)gﬁﬂ%y an %Ox%égég g%l)outge?t i%t R6 is&;%fﬁe%e?%bggore
def ii &g, ag heresnkainist i%et§r8dp which may be substituted by one or two
met hyl groups, or a RLIN(CL. 7-al kyl) group wherein Rl1l denotes a

2-oxo-tetrahydro- furan-3-yl or 2-oxp-tetrahydrofuran-4-y r.oup, .and C and
D togeﬁhéroa)éf&oe@&‘?{'e’t%@r,o‘&ﬁ_@w@l B‘S'IYkg’%s SL&&,%EE?&%’P’?@ Ryl fet hoxy

gr oup, mpéhkilcyrarugdiose conpounds wherein Ra denotes a hydrogen atom Rb
denotes a phenyl group wherein the phenyl nucleus is substi- tuted in each
case by the groups R, to R3, whilst 14 August 2003 - 41 R and R2, which

my beai dentiocaiomphadiifsk egnoupachighndee subsipidusgeninf ther éneoséhl ori ne

or brogiag 840 dubip1 JNUPE Sr A ABEOCAL MR Ak Wil BACTR Case
denot e 'a hydrogen atom : ) )
as hereinbefore defined and the abovementioned 2-oxo-morpholi-

nyl 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,

the tautomers, stereoisomers and salts thereof.

The most preferred bicyclic heterocyclic compounds of general

formula I, however, are those wherein
R, denotes a hydrogen atom,

R, denotes a phenyl group wherein the phenyl nucleus is substi-

tuted 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 and
R, denotes a hydrégen atom,
R. and R, in each case denote a hydrogen atom,
X denotes a nitrogen atom,
A denotes an -0-C, ,~alkylene or —O-CHZ—CH(OH)—CHQ group, whilst

the oxygen atom of the abovementioned groups in each case is

linked to the bicyclic hetercaromatic ring,



X denotes a nitrogen atom A and B together denote a C4_6-cycl oal koxy or
C3-6-cycl oal kyl - net hoxy group, C denotes an - O CH2CH2 gro%@Augghb%b3the
oxygen atom of the abovenentioned group is linked to the bicy€lic¢

het eroaromatic ring, D denotes an R60- CO CH2-NR5 group wherein R denotes
a C2_4-alkyl group substituted frompogjtion 2 onwards by a hydroxy group,
and R denotes a nethyl or ethyl group, a 2-oxo-norpholino group which may
be substituted by one or two nethyl groups, or-a RL3N(C _z-al kyl) group
wherein R11 denotes a 2-oxo-tetrahydro- furan-3-yl or

2- oxo-tetrahydrofuran-4-yl group, the tautoners, sterecisoners and salts

t her eoB. dEEOtES IWR@"{.«%’FF%:DNE;IV%@f‘@F?%ﬂlBonpounds of general fornula
| are nentioned by way of exanple: (1)

4- (3-chl oro-4-fl uorophepyl.am no) - - 6- { 3- (4- (net hoxycar bony]| -,

met hyl ) - i - b5 pRFRIFRFI F‘p%’ﬁw -af-%tﬁﬁg‘lﬁﬁlﬁﬁioﬁ?’r‘ﬂ@ %’hlﬁﬁgﬁ?ﬁ’ B§03 - 42
(2) 4 - [ ecabshiempey Jammoed gup,(dx { 4 - [ (e thoxyc arbonyl)
met hyl ] - piperazin-I|-yl}ethoxy)-7-nmethoxy-quinazoline, (3) (S -4- |
(3-bronmophenyl ) am no] -6- [3- (2-nethoxycarbonyl -

pyrrolidinal ¢yl ypiémll gxphp? suistotypd eohi pesitadng2- ophwedds by a

- br onophen 1 =6 543 - { 4 - [ (ethoxycarbonyl) nethyl ] -
piperazin-¥&§F?$%PEV%¥g&yF%¥%pyIoxy)-7-nethoxy-quinazoline, (5.) (S -4- |
(3-bronmophenyl ) amno] -6-" ({1- [ (ethoxycarbonyl) nme-
thy|]'pyrrﬁ|'&éﬂ@tQSYE}HgBBB?)éh' Et'&ﬂ,h@(k‘néﬂhff@_z@i—'é\@h Vdgtbupd- [ (3
-bronnphenyf) amno | - -(2-{4-1 1, bi s (methoxycarbonyl) -

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

a piperazino group which is substituted in the 4 position by an
RO~-CO-CH, or bis- (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-CH, group, whilst R; is as hereinbefore

defined,

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, and

C and D together denote a methoxy, C, . -cycloalkoxy or
C, ¢-cycloalkylmethoxy group,

particular those compounds wherein
R, denotes a hydrogen atom,

R, denotes a phenyl group wherein the phenyl nucleus is substi-
tuted in each case by the groups R, to R,, whilst



et hyl ] - pi perazi n-1-yl } et hoxy) - 7- net hoxy- qui nazol i ne and the salts thereof.
The conpounds of general formula | nmay, for exanple, be pqg&a&&g t he

foll owi ng nethods: a) reacting a conpound of general fornula erein
Ra to Rd, C, D and X are as hereinbefore defined and U denotes an oxygen
atomor an R N group, whilst R4 is as_ rei nbefore defined, with a
conpound of general fornula ZE - A" - , (I'11) 14 August 2003 - 43
wherein B is as hereinbefore defined, A denotes one of the optionally
substituted al kyl ene, cycloal. kylene, alkylene-cycloal 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 abhvenfoR..tWeighotpYabewhrehtirall oak & ffsdant heraslbdemete c

group via ah BxyasfeR! OF1 @brvha, abhNBdi gE08R, babfiide deeaf emd | eaving
group such as a halogen atomor a sul pho- nyl oxy group such as a chlorine

or brom ne atom a nethanesul - phonyl oxy or p-tol uenesul phonyl oxy group.
The reacti oR,i dedplicenal hydrsgarechtaist, i n a solvent or mixture of solvents
such as nethyl ene chloride, dinmethylformam de, dinethyl sul phoxi de,
sul phol ane, benzene, toluene, chloroben- zene, tetrahydrofuran,
benzeneR eandhdr of ueachocadeodanetecanediregeny sitent,he presence of a
tertiary organi c base such as triethylamne, pyridine or
2-di met hyl am nopyri dine, in the

X denotes a nitrogen atom,

A and B together denote a C,_,-cycloalkoxy or C, -cycloalkyl-
methoxy group,

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

ring,
D denotes an R0-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, ox

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, steresoisomers 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-piperazinyll propyloxy}-7-methoxy-quinazoline,



presence of N-ethyl-diisopropylam ne (Hunigs base), whilst these organic
bases may simultaneously serve as solvents, or in the preiggpe qf gﬁ

i norgani ¢ base such as sodi um carbonate, potassium carbon UGPStEOHP um
hydr oxi de sol ution conveniently at tenperatures between -20 and 200C,
preferably at tenpera- tures between @zand 150C. b) reacting a conpound of
general formula - B (IV) - Hwerein Ra to.Rd, A B and X are as

her ei nbef ore defined and W denotes an oxygen atom or an R4N group, whil st
R4 is as hereinbefore defined, with a conpound of general fornula 14

. ) . i i i nhaf fined,
R L R R e i
al ky| erigreyat bat kyydethopy)od g tdmxyt dyi ragodine,

al kyl ene-cycl oal kyl ene- al kyl ene noi eti es nentioned above for the group C
which are |inked to the heteroaromatic group via an oxygen atomor via an

NR4 grGup, (Shtt 72 (dehscaerhanydViawing bt~ Eich2 asekhravegapomydm or a -
sul pho-_nylpxy. group,such_as a ghlor] brom ne atom a nethanesul -
phony IO%F O S GE LERLETFBRGIPaxy I OU KTV BAEPTOR s opt i onal | y
carried out in a solvent or mxture of solvents such as nethylene
fgl Sre'ngﬁ C‘ﬁ-: gﬁ) B“%#_:ﬂ&gﬁ@h%) anflidR Iy g4 phOX| JEnoSYLRRALANG ) dREIRANE:
piperazin—l-yl}-2—hydroxy—propyloxy)-T-methoxy—quinazoline,
(5) (8)-4-[(3-bromophenyl)aminel] -6-{{1-[({ethoxycarbonyl)me-

thyl] -pyrrolidine-2-yl}methoxy) -7-methoxy-quinazoline and

(6) 4-[(3-bromcphenyl)amino] -6-(2-{4-[1,2 bis(methoxycarbonyl) -
ethyll] -piperazin-1-yl}ethoxy) - 7-methoxy-quinazoline

and the salts thereof.

The compounds of general formula I may, for example, be
prepared by the following methods:

a) reacting a compound of general formula

Ra\ /Bt
N R,
s U -H
}f\ ,(1I)
-~
N . C - D
Rd

wherein
R, to R,, C, D and X are as hereinbefore defined and
U denotes an oxygen atom or an RN group, whilst R, is as

hereinbhefore defined, with a compound of general formula

Z, - A' - B , (IIT)




zene, tetrahydrofuran, benzene/tetrahydrofuran or di oxane con- veniently in
the presence of a tertiary organic base such as triethylamne r'gine or
2-di met hyl am nopyridine, in the presence of N—ethyl-diisog%gﬂg gﬁph

(Huni g's base), whilst these organic bases may sinultaneously serve as
solvents, or in the presence of an i-namsgani ¢ base such as sodi um
carbonate, potassium carbonate or sodi um hydroxi de solution or in the
presence of an alkali or alkaline earth netal al-koxide such as sodi um

et hoxi de or potassiumtert. butoxide conveniently at tenperatures between
-20 and OOC 6§referably at tenperatures between 0 and 150C. c¢) In order
to prep npound of general fornmula | wherein A is as hereinbefore
definedBmﬂH1asuhexeiﬂhdﬁnr&ﬁdaﬁinQ&ygen atom and the -NR4 group: 14

August %ooaeno%dg 66@0 X & SR Pf 5 @tﬁté@ré‘lﬂl:?lgﬁe\ (:?Elﬁgll)w

wher ei n X are as herelnbefore defined and has t he
meani ngkydienen fdkyAsnawyiierdRel e h FreleakientemrabkY{RBSo%Fgen at om

and t he z1 NBQH0WR, ﬁ%ﬁ@l@{wﬂméﬁmmm@yrrtn@mibﬁédaaba{regeazatom or

Shiﬁ'yf’?,;%;ze?nyg'r%%o e MBSt Ry I O F° (OTHRA TSI hLG STRUPOJER af om

of an aghaestyigdly dteenId0vigl airp Mg ngtresipan andxygen atom w th a conpound

of geneEﬁldégé gaakhéagihg(gkgﬁpwgﬁEﬁiQs a halogen atom or a sulpho-
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
conveniently in the presence of a tertiary organic base such
as triethylamine, pyridine or 2-dimethylamincopyridine, 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 inofganic 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\ /.R"
N R
y A - B
}f\ L (TV)
.
N W - H
Rd

wherein

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

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




B is as hereinbefore defined. The reaction is optionally carried out in a
solvent or mxture of solvents such as acetonitrile, ethanol, %2@@ | ene
chl oride, dinethylformam de, dinethyl sul phoxi de, sulpholaﬁgA By é

t ol uene, chl orobenzene, tetrahydrofuran, benzene/tetrahydro- furan or

di oxane, optionally in the presence of4é tertiary organic base such as
triethylam ne, pyridine or 2-dinethyl- am nopyridine, in the presence of
N-et hyl -di i sopropyl ami ne (Hunig's base) , whilst these organi c bases may
simul taneously serve as solvents, or in the presence of an inorganic base
such as sodi um car bonat e, gptasgpumreerbonate sodi um hydr oxi de
solution or in the presence 3f an alkali or alkaline earth” netal al koxide
such as sodi um et hoxi de or potassiumtert. but- oxide, conveniently at

t enperghetesnbet ween -20 and 200C, preferably at tenperatures between O

and 150C, 14 6.: d) In order to prepare a conpound of
gener ?%rﬁﬁAgg %ﬁﬁéé%%Fe(§?§1%§&hereinbefore defined with the exception
of the00xdgnoteat@memuftﬂhe -dfdignalpy: subscttngeﬂ aﬂM@Mﬁﬂé(ﬁcyyﬂﬁgxﬂ

f or mul S ;Q? gl re| ore wi.th the
exceptﬁ%wﬁ ]égm?%een o!mgsiai?%i 14 ?Ilarg‘g‘t]f «g'r%’t ef¥a | eavi ng
group &Lb%legeacyglgﬁikxkanﬁ1ﬂlkwh@mphm91ﬂyheﬁymgn@upnsdchbmveaﬁmh}or|ne
or bramacgss % shanesul -1 phody! 0Xy: AL ﬂekggus% k&%ogxﬁo%v Wroup or

together rogen atom an adj acent rocar on group-denot es an
oxygerhat Sy Iemnt ﬁtéfrw?pér&r?d &% %nerrérupr:oraﬁria H- D, (IX
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 groupQ

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 (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 or in the
presence of an alkali or alkaline earth metal alkoxide such as
sodium ethoxide or poﬁassium tert.butoxide conveniently at
temperatures between -20 and 200°C, preferably at temperatures
between 0 and 150°C.

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




wherein D is as hereinbefore defined. The reaction is optionally carried
out in a solvent or mxture of solvents such as acetonitrqhﬁm ﬁ%ﬁ@pgl
-nmet hyl ene chl oride, dinethylformam de, dinethyl sul phoxi de, | ne,
benzene, toluene, chlorobenzene, tetrahydrofuran, benzene/tetrahydro-
furan or dioxane optionally in the presegmce of a tertiary organic base
such as triethylam ne, pyridine or 2-dinethyl- am nopyridine, in the
presence of N-ethyl-diisopropylarnine (Hunig' s base), whilst these organic
bases magasitiuwlg anemmbpyundesfegasesallvéEatrsmula in the presence of an

i norgani ¢ base such as sodi um carbonate, potassium carbonate or sodi um
hydr oxi de 14 August 2003 - 47 solution or in the presence of an al kali or
al kaline' earth netal &,koxi® such as sodi um et hoxi de or potassium
tert.but- oxide, convenientfy gt tenperatures bet ween -20 and 200C,
preferably at tenperaturesybetw€en 0 ,and 150C. e) In order to prepare a
conpound of general formuka i %" B denotes an R50- CO- al kyl ene- NR5
group wherein the al kyl y, which is straightegehai ned and contains
1 to 6 carbon atons, nayk agd ghRal |y be substituted by one or two
Cz_2-alkyl groups or by &h REQ CO ¢ RED-CO Cl_2-al kyl group, a piperazino
or honopi perazino group substityted in the 4 position by an

R60-CO-C,. 4-alkyl or bis- (R60-CO -Cl"4-al kyl group or a pyrroli- dinyl,
pi peri dwhgkedn hexahydroazepi nyl group substituted in the | position by an
RGO- CO- £ -és ah kylc Ofp Birsa £ ROPa L mebhidimedld .00y Ay I st in each
case R _and R“are as hereinbefore_ defined: reacting a conmpound of general
fornmul a&™ has the meanings given for A hereinbefore 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 . (VII)

wherein

B is as hereinbefore defined.

The reaction is optionally carried out in a solvent or mixture
of solwvents 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 simultaneocusly
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.



- B , (X - Dwherein Rato Rd, AL C, D and X are as hereinbef ore
defined and B denotes an RSNH group wherein R5 is as hereimgﬁé&&%mggflned
a pi perazi no or honopi perazi no group unsubstituted in the St tion
pyrrolidinyl, piperidinyl or hexahydroazepi nyl group unsubstituted in the
| position, with a conpound of generak ftornmula R60-CO al kyl ene-2Z5 , (XI)
14 August 2003 - 48 wherein the alkylene noiety, which is

strai ght-chai ned and contains 1 to 6 carbon atons, may additionally be
substituted by one or two CF_Z-alkyl groups or by an R O CO or

P00 O Cled- ALl YOhepail IStedd L LU 8380 BSABLE P0G n
deflne den o an exchan p such as a hal ogen atom or a
subst i@ u:tedas uhpmyth@e‘-;@@ siff inedq) with e i erecept beBnPhe that oMygsen

met hy'é&t})rﬂhgﬂw A mwpgkéﬁbphonyl oxy, phenyl sul pho- nyl oxy or
benzyl'sul phonyl oxy groudp. The reaction is optionally carried out in a
sol vent or mxture of solvents such as acetonitrile, nethylene chloride,

di met ydact ohgegl dmpbuiRt M gdneiexi drmsillphol ane, benzene, tol uene,

chl orobenzene, tetrahydrofuran, benzene/tetrahydrofuran or dioxane
conveniently in the presence of a tertiary organic base such as
triethylam ne or N-eRpKI-dmgsopropylantne (Hanig's base), whilst these
organi c bases may simnu eq&sly serve as solvents, or in the presence of

an inorgani c base such
A ~B

-
X , {(VIII)
N .

wherein

. C" has the meanings given for C hereinbefore 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-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, behzene/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
(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



sodi um car bonat e, potassi um carbonate or sodi um hydroxi de sol ution
conveniently at tenperatures between -20 and 200C, preferﬂpl 00
tenperatures between 0 and 150C. f) In order to prepare a conp n& 0?
general formula I wherein D denotes an R O CO al kyl ene-NR5 group wherein
t he al kyl ene -noiety, which is strai-ghtz chai ned and contains 1 to 6 carbon
atons, may additionally be substituted by one or two C _2-al kyl groups or
by an R60-CO or R60O- CO- Cl_2-al kyl group, a piperazino or honopi perazino
group suwhdhittidrecbs nirt hehel prossénce ¢f an aRaA1COoEladkal Kyle @fahils-

(R6O- CO) 159" QUR, | Lendibhyl, piperidinyl or
hexahydroaz%élpfgn%%:?%%p SU %I tuc?é{#n? ét}f“%&%epgg gf)gﬁ 8§¥15h%ert but -

R60- CO- Gkidieal lgdnwmnigst 1y RED-CYpeGtures ke twgenup? vabnk:'istaao?ceach case
R and "%ﬁf i@g‘, 4 Au ty reactl ng a
corrpoungg- ?rgéa?\%[ eé[@orrru %azcauz{jé’é/ ?‘%(ﬁlléx Qﬂ% %ﬁer ei n Ra, to Rd, Ato

C and X are as hereinbefore defined and D denot es an RSNH group wherein R

i's as hepeirabeles- def I;ﬁ@éi;area D RKUFARD @@ﬁ@P&PeféﬁéﬂQa?&o%ereln
pl peridin

unsubstituted in the 4 pasi roI|d|n 1_1
hexahydPo228GERA ayFelp Gngiké’aﬁflﬁt' 5lﬂr‘f”ﬁB %/E BESEEi BAS R €% npound
of gengpbaktior mMiixRGE GRalightenshadned (2t wdwreins 1heocalk Waeboi ety,
whi ch Ist%&galgg%_% 1.%%&%%1 (ﬁgégdbséltuted 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
R,0-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 R,0-CO-C, ,~alkyl or bis- (R,0-CQ) -C,_,-alkyl-
group, whilst in each case R, and R; are as hereinbefore
defined:

reacting a compound of general formula

 (X)

wherein

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

B' denotes an Rgﬁigtoup 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

RO-CO-alkylene-2Z, , (XI)



to 6 carbon atons, nmay additionally be substituted by one or

Cy_Z-al kyl groups or by an R60C-CO or R6O- CO Cl _z-al kyl groy{ ghﬁ‘i I n
each case is. as hereinbefore defined, and Z5 denotes an eX ﬁg% é group

such as a hal ogen atom or a substltuted sul phonyl oxy group, e.g. a
chlorine or bromine atom a nethylsulgghanyl oxy, propylsul phonyl oxy,
phenyl sul pho- nyl oxy or benzyl sul phonyl oxy group. The reaction is
optionally carried out in a solvent or mixture. of solvents such as

acet onjghki-ben nethyl ene chloride, dinethyl- formam de, dinethyl sul phoxide,
sul phol ane, _benzene, tol uene, JdSciglprobenzen trah dr of ur an,

benzenﬁhﬁeﬁﬂgﬁ}&ﬂ’@f e tF eSOt RngREf Fgaf"ﬁ‘e 806 &oBtadns T
tertiagy Qr@aﬂb@mbmmssUQﬁH}aSaddiﬁdStydimnbeosuhlseb.h)altedﬂ Lt@orafr@mdzam ne

(Hnig' s st these ani ases aneo serve as

sol vent¥® g&2|%1¥%€ FresERc &% %’a ﬁ%g §§ é%é ggch‘as %%YXUEHEPPZOOS -

50 sodhﬂmstaRpohateachOCasslmslaarh@nﬁmnbﬁfaxnhdﬂﬁiqeﬁpxaﬂé sol ution

conven at_t

Fenpor 2 L1 BR EarChe BT AR L B SR 40 L e Bae 80 B o

gener asubstititeld whdrdionylaxy easivumnes of - t AeChioUpBEROM brRGuidenoct es a

hydrog to ’ u | a < erein
N L T s e e e e s

neanln@§1@¥YeﬁrfEﬁnﬁﬁ%ﬁyhﬁhﬂﬂ%QQﬁ%ﬁiﬁ?PP with the proviso that at |east

one of the groups B'" or D' contains an R60-CO (R OPOCR8) or (R O PO Rg)

rou mher
g P reacﬁgon is optionally carried out in a solvent or mixture

of solvents such as acetonitrile, methylene chlorlde, 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 (Hinig's
base)}, whilst these organic bases may simultaneocusly 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 R,0-CO or R0-CO-C,,-alkyl group, a piperazino
or homopiperazino group substituted in the 4 position by an
R,0-CO-C,_,-alkyl or bié—(RAD-CO)-Cb4—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-COQO)-C, _,-alkyl
group, whilst in each case R; and R, are as hereinbefore
defined:



is as hereinbefore defined and at | east one of the groups R to R8 does
not represent a hydrogen atom by hydrolysis, treating w i
t hernol ysis or hydrogenolysis, into a conmpound of generalﬁgﬁﬁgﬁggops
wherein at | east one of the groups R6 to Re denotes a hydrogen atom The
hydrolysis is conveniently carried out 4@ ther in the pre- sence of an acid
such as hydrochloric acid, sulphuric acid, phosphoric acid, acetic acid,
trichloroacetic acid, trifluoro- acetic acid or m xtures thereof or in the
presencee8étanbase compdurdb Jf Idunsrdly dfexhgea sodi um hydroxide or
pot assium hydroxide in a suitable solvent such as water, water/nethanol,
wat er/ et hanol , wat er/i sopropanol, nethanol, ethanol, water/te-
trahydrofuran or water® di oxgpe at tenperatures between -10 and 120C, e.g.
at tenperatures between aghi ent tenperature and the boiling tenperature of
the reaction m xture. 14 ‘Augu 2003 - 51 If En or D' in a conpound of
formula X for exanpl e coptai ps o- At erB. but yl oxycar bonyl group, the
tert.butyl group nmay al : eaved by treating vwéﬁk n acid such as
trifluoroacetic acid, &orpke_adid, .p-tol uenesul phoni ¢ acid, sul phuric
acid, hydro- chloric acid phgsphord ¢ ari d ar pol yphosphoric acid
optionally in an inert SO|V€§% such as nethyl ene chloride, chloroform
benzene, toluene, diethylether, tetrahydrofuran or di oxane pre- ferably at
tenperatures between -10 and 120C, e.g. at tenpe- ratures between 0 and
50C, or therpally, optionally in an inert solvent such as nethyl ene
chl ori d&®%®iBrof orm benzene, toluene, tetrahydrofuran or di oxane and
preferagl yd Rt ha prec sedca efren aatiedyd inbafoust definadaaind such as
Dot ol anetlacPLONLE RS s PUB WhLERE' €, PLOSBTRELE:ABLECRL derineq,

a piperazino or homopiperazino 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 atoms, may‘édditionally 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 zas a—halogen atom or a
substituted sulphonyloxy group, e.g. a chlorine or Eromine
atom, a methylsulphonyloxy, propylsulphonyloxy, phenylsulpho-
nyloxy or benzylsulphonyloxy group.

The reaction is opticnally 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 (Hinig's
base), whilst these organic bases may simultaneocusly serve as
solvents, or in the presence of an inorganic base such as




acid preferably at the boiling tenperature of the solvent used, e.g. at

t enperatures between 40 and 120C. Under the reaction condﬁahﬁgam Bhioned
above, any N-tert. butyl oxycarbonylam no or N-tert. butyl oxycar gﬁl i no
groups present may be converted into the corresponding am no or imno
groups. If B" or D' in a conpound of-fsgmula X for exanple contains the
benzyl oxycar bonyl group, the benzyl group may al so be cl eaved

hydrogenol ytically in the presence of a hydrogenation catalyst such as
pal | adgp@ichareadonsata, spotabkéusokburhbnatehoas spdtibar hyalroxdideanol |

et hanol / er | aci al . |,C_aci et.as d

G ot nOPRO R G pret SRELYy 28 HpEr Ll bls T IRE Sheeg,

anbi enpredepatdturat tedpearatulredr bgbweepr 8s8pdel8P0°C.to 5 bar. During the
hydr ogenol ysi s other groups may sinultaneously be converted, e.g. a nitro
group may be con- verted into an am no group, a benzyloxy group into a
hydr oxg) ~ gro@rd@aw & NPHeRayrad ﬁ@r,npﬁluagn% ganAsaINEpERIAHE0 Ty MEISTEHRA -

am no QF NeheRz W xyearbraysraLAS ] atp R NHendteer hetRddyh ABmo or
imno group. 1f according t0 the invention a conpound of general formula I
i s obtained which contains a carboxy or hydroxyphosphoryl 14 August 2003 -
52 gorodAveldtiingmy dsmsoanér b€dgbyeealefotinadhi on into a corres- ponding
ester of general formula | or If a conpound of general fornmula | is
obtained wherein B or D denotes an optionally substituted

N- (2- hydr oxyet hyl ) - glrgci nerRgr N-(2- hydroxyet hyl)-gl ycinester group, this
may be converted by cQ;&Féa&ion in a correspondi ng 2-oxo-norpholino
conpound. The subsequentiestgicificati is optionally -carried out in a

solvent or m xture of _s a %ethylene chl ori de,

, {XTIIT)

C - D¥

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 R0O-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 ﬁot represent a hydrogen atom, by hydrolysis, treating
with acids, thermolysis or hydrogenclysis, into a compound of
general formula T wherein at least one of the groups R, to R,

denotes a hydrogén 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, trifluocro-
acetic acid or mixtures thereof or in the presence of a base
such as lithium hydroxide, sodium hydroxide or potassium
hydroxide in a suitable solvent such as water, water/methanol,
water/ethanol, water/isopropancl, 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.



“di met hyl f or ram de, benzene, toluene, chlorobenzene, tetrahy- drofuran,
benzene/tetrahydrofuran or di oxane or particularly advantqggﬂg&h&obg a
correspondi ng al cohol, optionally in the presence of an acid such
hydrochloric acid or in the pre- sence of a dehydrating agent, e.g. in the
presence of isobutyl chloroformate, thBanylchloride,

trimethyl chl orosil ane, sul phu- ric acid, nethanesul phonic acid,

p-t ol uenesul phoni ¢ acid, phosphorus trichloride, phosphorus pentoxide,

N, N -di cycl o- hexyl carbodiimde, N N -dicyclohexylcarbodiim de/N- hydroxy-
succi ni ngflegor o k- Bydrexy: ReRERiaed &nthaptt ongt 'é/xa%azgiaﬂ%&hg ket Ne

presence of 4-dinethylam no-pyridine, N N -carbonyl di
t ri phenyteRhoBPRY heXYSPESRYe TR orihfe tegdmiiithtIsowe marpelaoubes

beL ween @JE@élﬂetdl Ctrﬁ?%&ﬁgawml‘lﬁtaﬂ ?mezi %M%@%ﬂ@ﬂh@r@?geéﬂg adhg, g
subsequ ester Tqrnatio so be carr.i reacf i.ng a_conpoun
whi ch mﬁh%ﬂ+@ A<t rbgkﬁogPeﬁéﬁﬁ%éb §5H5fws%;ﬁﬂﬁ%%ﬁt?Flg cBYFESpondi ng
al kyl haihrtarla' h&cfkdbsg@oephom’cr awdlde oyt polyytdsiidmic i scdit bpbadbhylly

carried t I t S_.SUC S on trile,
met hyl en:'%kj ¢H or| J?Q %’8? ﬁl&dro?uran (?t%ya:{'r?%%or Sl rhuled;:ee |&§f ?’é'rg(ence an
acid su&mnﬂﬁmgdrbohu@nﬁe d@ﬁ@hwﬂeqwﬁmlG@W@ﬁhﬂﬂﬂﬂﬁurannqred1®nm@erpraﬁes

bet ween ¢ Eemb@r&ﬁﬁrégage't%%nde-ﬁ(br i 1%@ nbéf mb&act | ve
groups prese suc dr ox car boxy, phosp ono l- osp no, 14
August 2GUIresH QEtwéﬁPnB aﬁﬂk§pa%rn@Ithﬁﬁﬂﬁ& p*%t@%ted

during tifigerd e@@w@ﬁtbgu@ﬁnagnheahgﬂea@owqwagr m&:xv&n&ﬂn argekieayed

again-atler the 1eactien,, Fol exandl g, 3 rotecting Aroun fof, o fydroxy
sence of a catalytic amount of an acid such as p-toluenesul-
phonic acid, -sulphuric acid, phosphoric acid or polyphosphoric
acid preferably at the beoiling temperature of the solvent used,
e.g. at temperatures between 40 and 120°C. Under the reaction
conditions mentiocned above, any N-tert.butyloxycarbonylamino ox
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, ethancl/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 teo 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




trimethylsilyl, acetyl, benzoyl, nethyl, ethyl, tert.butyl, trityl, benzyl

or tetrahydropyranyl group, protecting groups for a carboxi rou 5§§ be a
trimethylsilyl, nethyl, ethyl, tert.butyl, benzyl or tetr ﬁ% 5%& yl

group, protecting groups for a phosphono group nay be an al kyl group such
as the methyl, ethyl, isopropyl or n-butyl group, the phenyl or benzyl
group, and protecting groups for an amS2,- al kyl ami no or imno group nmay
be a fornyl, acetyl, trifluoroacetyl, ethoxycarbonyl, tert. but-

oxycar bonyl , benzyloxycarbonyl benzyl nethoxybenzyl or

2, 4-di nﬁ%“h‘éﬂyb‘éhz—?l g0 e annveried deyl ¢gterprichasion dimtqrowpraes-

phthaly o PHE - e SR¥XPHE SelidIth VI RmiELdr | §x0ptional Iy subsequently
cl eave for exanple by hydrolysis in an aqueous solvent, e.g. in water,

I sopropanol /water, acetic acid/ water, tetrahydrofuran/mater or

di oxanet fed etompBubHeofl §eeREe 10T Afimela 0 SU§hoBsalhbll Whieaater B té€ BCi d,
of. .an :al-kal i netal

hyd h d I ' d h -

base SURFRaEeSHt uRP R BPBR de SUPEToTet Vi [ aPEaF v Br iy s B I%e T g
i n t he 1 E3eme@rokyetbedd Fodstdiylesideaneyraip | enhésamayebebeiomrt(brﬁrlﬁiy
120C, b I,
et hoxyBEREST 251 PP ekl Fobs S arbai by - ApEaidh o ReRK R, "o
hydr ogenol ytically, e.g. with hydrogen in the presence of a catal yst such

as pal ladl wipshansnal ebfedi$icattizh] qssc& @ﬁnéyw earﬁteaa%gicﬁ gf hanol ,

ethyl acetate or gla- cial acetic acid tlona tion of an
acid s&ﬁﬁ”@ﬁﬁr@%r%%ﬁFBF?cogcﬁ&%ﬁ?qﬁﬁnﬁﬁ Lﬁ%sm% YVh8Re0 CRA@TIGEG, but 14

August i hybformani @eabbgnaknkesmeslaldiies dielyecPerfenn] €QeraARd at a
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-
hexylcarbediimide, N,N'—dicyclohexylcarbodiimide/N—hydroxy—
succinimide or 1-hydroxy-benzotriazole and cptionally 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, O-alkyl-phosphono,



hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 bar. A
2, 4- di met hoxybenzyl group, however, is preferably cleaved
trifluoroacetic acid in the presence of anisol. A tert.buty?ABQWﬂ2003

tert. butyl oxycarbonyl group is preferably cleaved by treating with an acid
such as trifluoroacetic acid or hydrochloric acid or by treating with

I odotrinethylsilane optionally using a solvent such as nethyl ene chloride,
di oxane, nethanol or diethylether. A trifluoroacetyl group is preferably

cl eaved hyihbeaking1Writho ¥F 3Glihd UpFo@Ss Mgk, osal ?!&bﬁe@%b@b ARy 10
t he presence ,of sol vent such _as acetic, acid at tenperatures between 50
and  120ESBFtAP™ P¥aORY SRR S0 iRAR Rt 1A - SBPEt FBACp AFEn SRRV t he
presenceaghin afbeentheuateaatifcei.r ahydrof uran at tenpe- ratures between 0
and 50C. A phthalyl group is preferably cleaved in the presence of
hydrazine or a primary am.ne such._as nethylam ne, ethylam ne or

n- - but yl Bok nexampaes ol protegthings gmnimniody; &t hpdobxyi svouppmeyabel a

tol uene/ 1 9%aNe sak £t 8NP eJAL A %W 20:ngnd 24 gl e
al kyl grg%%ﬁ%%§§%g c?gévgg f?§ﬁ1an 0,0"-di-a bhos-gpﬁonogsfégég%%tl
sodi um | B¥L-EEL f BRnEYanpire FetAaRYSRIQRIHA e HHT@3P acet one,

nmet hyl et hyl ket one, acetonitrile or dinmethylform am de at tenperatures

bet ween 40 and 150C, but preferably.at tqufratur S bet ween Gg gnd 1300.
Both al K§FOGFBEHRINEY CHBScFOAY 8d SFFENSh B, PdF%YE??-ﬁhB%‘;‘“BE ¥GSGL St

Wi th i odeéthyet hgtRivlanesrhr. bootli, méidnydi lanece®trahydropyranyl group,
chlorotrinethyl silane/ sodiumiodide, for exanple, in a solvent such as

nmet hyl ene chl oride, chloroformor acetonitrile at tenperatures between 0C
and t he podteagingnpgerapar §ouf at phospdastd @redxtay, bouanpedkyiabhpunt

t enper at L &3 Q§t¥ﬁ8nméghyl, 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 opticnally subsequently cleaved
for example by hydrolysis in an aqueous scolvent, e.g. in water,
isopropancl /water, acetic acid/water, tetrahydrofuran/water or
dioxane/water, in the presence of an acid such as- trifluorocace-
tic acid, hydrochloric acid or sulphuric acid or in the pre-
sence of an alkali metal base such as sodium hydroxide or
potagsium 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 solvent such as methanol, ethanol, ethyl acetate or gla-
cial acetic acid, opticnally with the addition of an acid such
as hydrochloric acid at temperatures between 0 and 100°C, but



and 60C. 14 August 2003 - 55 Mdreover, the conpounds of general formula I
obtained may be resolved into their enantioners and/or diﬁiégrﬁg ég, as
menti oned herei nbefore. Thus, for exanple, cis/trans m xtu 9 ?B
resolved into their cis and trans isomers, and conpounds wth at |east one
optically active carbon atommay be sepgrated into their enantioners.
Thus, for exanple, the cis/trans m xtures may be resol ved by

chromat ography into the cis and trans isoners thereof, the conpounds of
genﬁr glpil;@fanhbly alt &Iiefﬁ@iéﬂ&"dtﬁl‘)a@CB@tw@én rzgeallaaalsesctmﬁn@e aeparated by
met ho er_as (cf. inger, .N._L..and ElLe L. in "Topics in

St er odRE Spry- Pragrtte TRyl 517, exci fE A bSIIEIN S ERer B4 b

ant i podest afitmetboppbrogydf oqgengr alhdwevert a4 isvwpréfetrabigstl2aaa@meiri c
carbon at 0Ff,; : esql Jd. Nt | | astere on the basis of
their 6%§5|cé$?%%§§$%glgﬁ#%?éfgﬁ%g%qﬁ%%%é#ﬁ%fﬁ%dgg§%%%mn per as, e.g. by
chromat ography and/or fractional <crystallisation, and, if these conpounds

are obtzmineet | ButyaCeH ¢kl Buth Rk PRy ISARSE ARast) yié)e?d%é%g%\él%(ié} nto the
enanti omers as mentioned above. "The ‘enanti onerS are prefera Separated by
col urm c&%ﬁ? iBY CHRAEAPEaM ISR ST Al Sy R3S it keerencetdm asid

opt i caldxy.h}aiztf-dadleleﬁi?eabidr dhy byeantdanging Lﬂm ﬁﬁé@ﬁﬂn&tﬁ?ﬁ.b&@.aﬁ&b' h
stance C e, salts_or derivatives suc S £.0. esters.or gmdes wt
t he raco\gnglc&lc% uRg " Baft PETVEH Sérbq%ﬁsasaﬁ??ttq?%ferg%t%}a?ﬁadﬁer AHerares or
al coholmethenabior adlesbpdeahieny t he di astereoneric mxture of salts or
derivatives thus obtained, e.g. on the basis of their differences in

sol ubi Lity, whil st ) :
A trifluoroacetyl group is preferably cleaved by treating with

an acid such as hydrochloric acid, optionally in the presence
of a solvent such as acetic acid at temperatures between 50 and
120°C or by treating with sodium hydroxide solution opticnally
in the preseﬁce 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-
propancl, toluene/water or dioxane at temperatures between 20
and 5050.

A single alkyl group may be cleaved from an ©O,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.



the free antipodes may be rel eased fromthe pure diastereoneric salts or
derivatives by the action of suitable agents. Optical- |y ' Lds in
comon use are e.g. the D and L-forns of tartaric acid O?Ekhﬁ&ﬂ%ﬁbg

di benzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic

aci d, canphorsul phonic acid, glu- tamc acid, aspartic acid or quinic acid.
An optically active alcohol may be fersexanple (-) or (-)-nenthol and an
optically 14 August 2003 - 56 active acyl group in am des, for exanple,
may be a (+)-or (-)-nenthyloxycarbonyl. Furthernore, the conpounds of
formula | may be converted into the salts thereof, particularly for

phar mac eiyfriLale HS e hat o %un@y%ﬁlﬁ%giéﬁlﬂ Ye AGRARL gb'o%éaaﬂﬁ{éd ‘%JQ be

i norganic or. organic acids. Acids I ch may be used for thi's purposé

i ncl uderﬁﬁol‘@@gnap%owaﬁaéhﬁaair@%edas /687 SHidstasie@mend prag i ¢ acid,
phosphokieg titirkkd f WERE i BbaEicte .S UURIS)| EACickard®,i Giditband idibitGAc d,
tartaric_acid or ei& acid.5¥%neover I f.the neW/c%g%punds of formula l
thus obfEn&F T PAr fi%atBaPo &R Th Fdh o ARTh GSARST HSOMERISph @ikt compounds
5--tetradalylat grempt theyopiy calliye queritey cairbotte sitied malye o Begidett-¢dit 0
t he saﬂ_&o't tﬁ@{eeloé é‘ﬁ%ﬂtkﬁﬂ%&%ﬂi c or organic bases, particularly for
phar mac€ttical usSe Tnto the physiologically acceptable salts thereof.
Sui t abl e bases for this purpose include for exanple sodi um hydroxide,
pot assi dreQyd kNi I | = | arg

di et hanglﬁg?ﬁ!y'ngagan%?@ﬁe?%éngﬁgmeﬁgﬁgﬁéﬁcgr%%ghl%%ss g‘%ggg%e?ar%éb?’cﬁer?ulba}’e I
X 11 usEBrREaLOFHaRyyY #HREer FAPs Case 2RA0 W 2RFoASCRETS tEexanfe ithesone

cases OeofippuliRis abf ajardrhy geikhada knewtafihed whechi betabUre (Gfoe-

Exanple%a£est%5§wﬁé separated by methods known per se {(cf. Allinger

to

N. L. and Eliel E. L. in "Topics in Stereochemistry", Vol. &,
Wiley Interscience, 1971) into their optical antipodes and
compounds of general formula I with at least 2 asymmetric
carbon atoms may be resolved into their diastereomers on the
basis of their physical-chemical differences using methods
known per se, e.g. by chromatography and/or fractional

crystallisation, and, if these compounds are obtained in
racemic form, they may subsegquently 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-

' stance 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 cof 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



As al ready nentioned hereinbef ore, the conpounds of general formula l
according to the invention and their physiologically acce s have
val uabl e pharmacol ogi cal properties, particularly an inhiﬁiﬂgéﬁngﬁb%ct on
signal transduction nediated by the Epidernmal G owth Factor receptor:
(EGF-R), whilst this may be achieved for exanple by inhibiting Iigand
bondi ng, receptor dinerisation or tyrogsgne kinase itself. It 1is also

possi ble to block the transm ssion of signals to com ponents |ocated
further down. The biological properties of the new conpounds were

i nvest ixga-i 4L A f@tdb@wsin ldmddeust £2302xanple Theay e bat (eh-of the

EG-- R- nedi at ed S|gnal transni ssion can be denonstrated e.g. with cells

whi ch éxﬁréggnﬂﬁﬁﬁﬁx ¥REROTRG whose survival and proliferation depend on
stinmulation by EGF or TGF-al pha. A cell line of nmurine origin dependent on
I nt er | k' %@3 -3) '&Eh nasnsk' Gpm 10 fnaasﬂ B Exprestedf yaeH onal
human EGH- use er e proliferation_of these ceIIs known as

F/ L- HEIRdzecaeraJItheruii@reeOJbe BarRicHladl Yeitiche PR HRAS H 521 3U8e bE}tEGFh(ecf

VOﬂ R %@aﬂl 1 1%%9@%5161&&85%):1:@%9@1- &nid. H et
gggéﬁgﬁb léﬂll&GZB- élSBEf) The artln nat er i &;?Fé for the
c

F/L HEH@hﬁﬁIE£Q&é§tWR9%%ITaYI ReUEBE BT ﬁ?ﬂﬁ?ﬁ “fas been

descri egnpie @@aﬁchﬂorﬂz etidl . hydrbbrEmic mﬁ.d,ljsxﬂpn@ﬁseladidglgso)
Alternatlve homev ther.gr f Iy %Qg also be
used (&R Jee rl% gg&gét%%%%lnq%p C|ence é §c 631
(1988)cﬂﬁﬁﬂnn&nld1 Eﬂrzarlcnadeﬂl022m315106?ﬁv$992) and Alexander ‘W S.
et al. in EMBOJ. ,1Q 3683-

Moreover, if the new compounds of formula I thus cbtained
contain a carboxy, hydroxyphosphoryl, sulpho or 5-tetrazolyl
group, they may subsequently, if desired, be converted into the
salts thereof with inorganic or organic bases, particularly for
pharmaceutical use into the physiologically acceptable salts
thereof. Suitable bases for this purpose include for example
sodium hydroxide, potassium hydroxide, arginine, cyclohexyl-
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 physiclogically
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:



3691 (1991)). For expressing the human EGF-R cDNA (cf. Ulrich, A et al.
in Nature 3U, 418-425 (1984)) reconbi nant retroviruses meiggg 8&§©§

descri bed by von Ruden, T, et al., EMBOJ. 1, 2749-2756 ( ? gpt
that the retroviral vector LXSN (cf. MIller, A D. et al. in BioTechniques
2, 980-990 (1989)) was used for the expression of the EG--R cDNA and the
line GP+E86 (cf. Markowitz, D. et al. dmd.-Virol. .5.2., 1120- 1124
(1988)) was used as the packaging cell. The test -was performed as foll ows:
F/IL-HERc cells were cultivated in RPM /1640 nedium (Bi owhittaker),

suppl emented wth 10 a foetal calf serum (FCS, Boehringer Mannheim, 2 mM

| i Bi e 2 5 fs EGF
(P omegapeead TR LEReH 19 BE FoF A ATaPLLCE BRI P ARlM s T
activi t ybef dlehr@nsc:mqt@md% Gic cwk n@elbstﬂblchvéﬁprf@ﬁs i_m@am HEF deldsd per
wel | 88‘3%' th M ateM, 1l raﬁa gpfafff@rwl@é &@bénel shestii fuh e 12ROYR, Khr

August 2 - 58 _ nmedium ( , the cell proliferation being sti'mulated
with ei ehePCECRLPIG ngMi9e bk Wl% Tprine TREIGLN3AGDER Bt ai ned

fr Orr] cul &ﬁEera@wlﬁrﬁ.tsan(cmq> tm&@%‘zaé@@%%%éa%rﬁmmadﬁ%g Ky aseprads H
et a ur e_conpaunds .according to
the i nveﬁPPEﬁl\%‘t&& %ﬁr’s&#&ﬁivfﬁﬁdﬁﬁeélﬁﬁ{%yl Eﬁﬁpﬁﬁ?ﬁg 51%%6}“ é’rﬂ added
to the thebereslis kadwusadil/(b+iKERG d¢dme th@xeﬁuﬂeDb’BOsd:amﬂratu”eai i on
bei ng 1o, C t ¢ r 7 ger

det er mi ng* ggg |g) G%Lr\)gea |V|C%£b%c??d%(%§) &éﬁ oun Ragggiércgl ng to J_H—P
|nvent|OEMBﬁeJreﬂatQﬂéﬁmﬂﬂsﬁnﬁﬂﬁﬁshwﬁﬂdd%h%n@@d ¥ B DEtuﬁﬂtsléslng the

Cell Titge:28EIM eosghgizy Redigyacti ve Cel | Proliferation Assay
(Pronega). The relative ,

The starting material used for the F/L-HERc cells was the cell
line FDC-P1, the production of which has been described by
Dexter, T. M. et al. in J. BExp. Med. 152, 1036-1047 (1980}.
Alternatively, however; other growth-factor-dependent cells
may also bé used (cf. for example Pierce, J. H. et al. in
Science 239, 628-631 (1988), Shibuya, H. et al. in Cell Z0,
57-67 (1992) and Alexander, W. 8. 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. 7, 2749-2756 (1988}, except that the retroviral vector
LXSN (cf. Miller, A. D. et al. in BioTechniques Z, 980-3930
(1989)) was used for the expression of the EGF-R cDNA and the
line GP+E86 {(cf. Markowitz, D. et al. in J. Virel. &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% C0O2. In 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



cell nunmber was cal cul ated as a percentage of the control (F/LHERc cells
w thout inhibitor) and the concentration of active substanﬁg mhigHOB
inhibits the proliferation of the cells by 500 (1C50) was teFg{
therefrom The follow ng results were obtained: Inhibition of EG--
Compound dependent (Exanple no.)proliferation 1C50 [nM 14-6 1(2)20 2230
2(1)39 345 3(1)100 3(2)70 3(4)77 433 -The8 conpounds of general fornula
according to the invention thus inhibit the signal transduction by
tyrosine kinases, as_ denmonstrated by the exanple of the human EGF
recept dredRRl 4280141Auglrdie bl -PEolifREpEionebgdagubtionletedt wigh
pat hophystieépoEca! (RLOGEYHEY umedihy hyper f epet irpD30f kYl @singl nases.
These re.e.g. beniag or nal&g?ant tunDu%é, Eartiiglatly t umour s of
epi t he-"113F2 ahE R GROEFTEN SRR T FGRhS Rbt B8EaSPLAt £3ACaKE3Y Re W Iabdor mal
prolifeftef i apdsugamal aH .erdotdiel i b Eetl sT( nEmmtnoli ogenesizs)o4
(1988) ). The compounds according to the invention were dis-
solved in 100% dimethylsulphoxide (DMSO) and added to the
cultures in various dilutions, the maximum DMSO concentration

being 1%. The cultures were incubated for 48 hours at 37°C.

In order to determine the inhibitory activity of the compounds
according to the invention the relative cell number was

measured in O.D. units using the Cell Titer 9¢TM AQyeous Non-

Radiocactive Cell Proliferation Assay (Promega). The relative
cell number was calculated as a percentage of the control
(F/LHERc cells without inhibitor) and the concentration of
active substance which inhibits the proliferation of the cells
by 50% (ICgg) was derived therefrom. The following results

were obtained:

Compound Inhibition of EGF-
(Example no.} dependent
proliferation

IC5q [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



The conpounds according to the invention are also useful for preventing

and treating diseases of the airways and lungs which are ' by
i ncreased or altered production of nmucus caused by stinuli%ﬁ@ﬁaﬁébsg

tyrosi nekinases, e.g. in inflammatory di seases of the airways such as
chronic bron- chitis, chronic obstructive bronchitis, asthma, bronchiecta-
sias, allergic or non-allergic rhinitisgr_sinusitis, cystic. fibrosis,
al -antitrypsin deficiency, or coughs, pul nonary. enphysena pul nonary
fibrosis and hyperreactive airways.. The conpounds are also suitable for

treatingydhegd3es efalle f&@sﬁfé’é@ix?t paahoiah%a.oaa:@l@adle pitaaesﬂg@l; gal |

bl adder which _are associated wt sru eg activit
tyrosi nERPFESeSY YRET OGP HL oﬁﬂﬂoﬁ b FﬁaéﬁFOnléﬁﬁﬁl%ﬁﬁnﬂﬁEy changes
such abeﬁh@he@ystmamlgna@rtortrumwhm,eapertmtamanyveumﬁs @f apdthd<cers in

t he gastrointestinal_tra ch_as. my ;3eases,
t he- gas F@hn?& FﬁﬁrQ%E§ﬁh%§ﬁ%ﬁ éﬁ%gﬁsSo%%ggggasgsFQ1iﬁE%§%sg; Secretions,
such asahhnemaﬂepr@hﬁﬁa&aﬁ;o&xﬂﬁe¥a$¢u§aadendn§b6&ndlpm&l&awGnﬁnﬁnw

syndronﬁ g q for treating nasal polyps and polyps of the
gastroi %e tln ¥ract of various origins such as e.g. villous or

adenomat ous polyps of the large bowel, but also polyps in famli al

pol yposirseCebinpoulnice Siddbda e} ydb% e Cor st § 6nSyRer aTso wm t#geughout
t he entlre§%astr0|ntest|nal tract in Peut% %ﬁghers syndr o

i nf | amBEEVEIEIBIIGHS yFEa IRE LIRS s PEVEYSt | lbjrn(%&hnda and
PneunatQﬁh&hc;3boa@e®ﬁpﬁnmﬁdrhyemncﬁéasmdemr &heeredp ponediakfi aye el al

{reat kPG caieei gy Yrirfliey By ERaR a2 %%ESE“ELS%? 2y etic kid
14 Augusnf2@@fatogy diseases of the alrways such as chronic bron-
chitis, chronic cbstructive bronchitis, asthma, bronchiecta-
sias, allergic or non-allergic rhinitis or sinusitis, cystic.
fibrosis, cl-antitrypsin deficiency, or coughs, pulmonary

emphysema, pulmonary fibrosis and hyperreactive airways..

The compounds are also suitable for treating diseases of the
gastrointestinal tract and bile duct and 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 secretiong, such as Ménétrier's &isease, 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-



neys, for treating renal cysts which may be idiopathic in origin or occur
I n syndrones such as e.g. tubercul ous sclero- sis, in von- kﬁﬁﬁ Lt ?Bg
Syndromne, in nephronophthisis and spongy ki dney and ot her dIS ase aused
by aberrant function of tyrosinekinases, such as e.g. epiderm
hyperproliferation (psoriasis), inflammatory processes,’' diseases of the
I rmune system hyperproliferation of .hggmatopoietic cells, etc. By reason
of their biological properties the conpounds according to the invention
may be used on their own or in conjunction wi th other pharmacol ogically

active meygQuUMEts; tneat&ngnnbmdm1dysﬁnuwﬁﬂuu%may Beh iprRgideiaPyiRr in
conj unct Q W t ti d eutlc ag ein
conblna%% % ?gugégﬁéoﬁgTag%HPD |tors %ﬁéﬁﬁﬁgﬁou§n$%£?§o'

i nhi bi t eis,(dry VMﬂHLHPBﬂ-ﬁPﬂ-I@@NDWm chn M@famophultu.sﬂml &hd acids
(e.g. C 0 \ ts
(o0, tEpehay, Heafag, JRITSEREP ChoRes Fé’*%%ﬂéb LSRR FhReTen)
cytokln@ F&R?S4ﬂﬁ%%naﬁéﬁen§yc aﬁﬁlﬁo@'e§P¥Qﬁ¥m hmpaﬁmﬂQi}ngiﬁl@nory

tract @p&a&a&méhesenﬁpﬁﬁﬁu&d&yw@ml&s@&@d el Jeladlels @WN e | finmune
conjunction wt other,tge ag %tIC agents for the alrma%i such as
subst anB¥ENEHY'h TP E? F%?'@ BP0 h EORRIRSE CafEitL S miStFmat or y

activity. For treating diseases in the region of the gastr0|ntest|nal

tract e Q gred.on their o or in
conjunc%?o%%ﬁ#%qpCH§d€%%%%58£ ggcggnpenggklgﬁ ﬁ@? PRSP %Ecretion or
ant i i nf fgamrEdng Qﬂﬂﬁh%ntagen¢h@§eméwhbﬁnasednana%ebe adm mirstiared either
si mul t a8RY S tQlors GAHERT bahky- pﬂa%sce,%g@eaiiy"met %ea@@r@o@&f‘dsed £ither -

on their omn or in conjunciion wth other acti stan
i nt r aveRBHBEPL s 5 RSt st R RREPY U dBUMERCL RREPRY e BE af-1 Fﬁ’FrJaE'éﬁthiheal or

with other anti-tumour therapeutic agents, for example in

et
—

combination with topoisomerase inhibitors (e.g. etoposide),
mitosis inhibitors (e.g. wvinblastin), compounds which interact
with nucleic acids (e.qg. cis~p1atin, cyclophosphamide, adria-
mycin), hormone antagonists (e.g. tamoxifen), inhibitors of me-
tabolic processes (e.g. 5-FU etc.), 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.



intranasal route, by inhalation or transdermally or orally, mhilst aer osol
formul ations are particularly suitable for inhalation. ﬁa& §§Q3 - 61
For pharmaceutical use the conpounds according to the |nven o) §
general ly used for warm bl ooded vertebrates, particularly humans, in doses
of 0.01-100 ny/ kg of body weight, preferably 0.1-15 nmg/ kg. For
adm ni stration they are fornul ated w thggne or nore conventional inert
carriers and/or diluents, e.g. with corn starch, |actose, glucose,
nicrocrystalline cellulose, magnesi um st earate, pol yvinyl pyrrolidone,
“citric pérdphbatiadicit i@l disavadles cmﬁ@@mﬁ@é hadebrd iad etb0tneeiakention

ter/ bi t ol / pol h l l |, l hol ,
car Eéxiﬁ%#ﬁyﬁese%‘iééfé e S e g et B
m Xt ur eshiihensef inn dosmee i meﬂlgmténngz/lm ecpﬁrbcbdy)nselgbrth psepeabibler

coated table
supposi torJlLeSSL Tﬁz&;gl FoWi N L_les are |ntendréd to |ﬂj%s(fa' {vfi%?l ghe
present O¥ nWeRei CANNCIIGRNE ﬁmmlwrxerq@mmtdqb@)@ntseze g. wrch

TR Ao, Bamartae eilor

u y - | 3- u X .
er - azi nGYRFREBSpYINRY P AL ARt éﬁ%ﬁé%qféikﬁ ! Q%lc acid, tartaric
4f(3 chlofbd 4- fvhﬂéﬁ'opbﬁrt)élmmm)mﬂ hyﬂw/g&yﬁﬁ@y wamlr,ngaﬁbmel 600 ng
of 1 XY Prop

4-tert. b‘“ﬂﬁ‘%lg’gz %ﬁy{i %’el a?)z/‘:l)1 é%olaernee@%}g,c ra§h§RFyLatcohol,

1-(3- hychmlywpyt}lyaceéﬂmllgﬁwlmmmo@ qnq;mwlmgch\msh hard fat or
met hanesyl phopi € AGkE LR dHddM Hh &R D ddi&tY! preparations

such as plain or coated tablets, capsules, powders,

suspensions, solutions, sprays or suppositories.

The following Examples are intended to illustrate the present

invention without restricting it:



am ne) and 520 ng of potassium carbonate are stirred in 20 m  of
di met hyl formam de for 8 hours at 80C. A further 300 ng of &Eﬁ &h@% Z|no
conpound are added and stirring is continued for another k s a 80C.
The reaction mxture is concentrated by evaporation and the residue is
di vi ded between water and ethyl acetate. The organic phase is concentrated
by evaporation and the residue is purigd ed by chromat ography on a silica
gel colum with ethyl acetate. Yield: 700 ng of (82 s of theory), R
value: 0.29 (silica gel; ethyl acetate/nethanol = 9:1) Mass spectrum
(MH -=phbdfariborhef alHeow ol atundSo@tids obt ai ned anal ogously to
Exanmple 1: (1) 4- (3-chloro-4-fluorophenylamno) -6- [3-
(I-tert.butyl oxycar - bonyl-4-piperidinyI)-propyIoxy]-7-nethoxy--quinazoline
R val uexafip¥@& ({silica gel; ethyl acetate/nethanol 9:1) (2) (S - 4 - |
(3 -bronophenyl) am no] 6 -- { [ 1- (tent . butyloxycarbonyl) -
pyrrolidine-2-yl ] net hoxy}- 7- net hoxy- qui nazoline nelting point: 178C Mass
spect r ubt (EsFhjoromiz B uprpphemy Tamigo 35- [Ry (4- mert[bpgylgmmmwl)-
am nol ]téztnéray{m%)}l‘tbﬁ%v@rc%tvl fﬁ#ﬁé%ﬁ@(ﬁ@?‘{:ﬁzoljne INEN
pyrrolidine met hox met hax ui.nazaline Re_ v silica
gel, et?lP ’age%%t &rier Eé‘l}‘}&ro‘ 49']% L’E&Eﬂ)&t %F 6613 Hﬂﬁ%‘é" SEEERRRAE )
{ﬂ z (— 5@811;5261@%1 64p @9 of4-1-[[iseﬁﬁlmméluiﬂ)hmplm?mpirbpw]no] - 6-{
1- (t uty. .
oxycar 8 %}?FXFP&P’HEEb"I”]Y%eﬁ%xyﬁasz ARPRFTOAY EPREE PG i ne Rf
val ue: I)— VE J(lgdroxaprg@lyl}w&t—mmmmmmhﬂﬂnipenaamnet mettdd
aqueous, AMHPAL 2,31 pRBni® et anhydride in the presence of triethyl-
amine) and 520 mg of pota581um carbonate are stirred in 20 ml
of dimethylformamide for 8 hours at 80°C. A further 300 mg of

the piperazino compound are added and stirring is continued for

ancther 4 hours at 80°C. The reaction mixture is concentrated
by eva@oration 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),

Rf'value: 0.29 (silica gel; ethyl acetate/methanol = 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-(l-texrt.butyloxycar-
bonyl-4-piperidinyl) -propyloxyl -7-methoxy~quinazoline
R, value: 0.70 (silica gel; ethyl acetate/methanocl = 9:1)

(2) (S)-4-[(3-bromophenyl)amino}-6-{[1- (tert.butyloxycarbonyl) -

pyrrolidine-2-yllmethoxy}-7-methoxy-quinazoline
melting point: 178°C
Mass spectrum (ESIT): m/z = 527, 529 [M-H]®

(3} (R)-g-{(B-bromophenyl)amino]-6—{[l—(tert.butylcxycarbonyl)—

pyrrolidine-2-yllmethoxy}-7-methoxy-quinazoline
R, value: 0.65 (silica gel, ethyl acetate/methancl = 9:1)



Mass spectrum (ESI-) : mz = 555, 557 [MH (5 (S -4- [
(3-chloro-4-fluoro--phenyl)amno] -6-{ [1- (tert.butyl-
oxycarbonyl)-pyrrolidin-2-y|]nethoxy}-7-cyc|opentylnethoxy14éH9W328P?ne
Melting point: 210-211.5C Mass spectrum (ESI-) : mlz = 569, 571 [MH Exam
1 EIl 4- (3-chloro-4-fluorophenylamno) -6- [3- (1--piperazinyl) -propyl- 1
7--nmet hoxy- inazd i ne 600 ng of 4- (3- §I9r0-4-fluorophenylanino) -6- [ 3-
(4-tert. butyl- oxycarbonyl pi perazi no) propyl oxy] --7- met hoxy- qui nazoline in 5
m nmethylene chloride are mxed with 1..5 m of trifluoroacetic acid and
stirred '2%@@ t (2Ebi epl/ ,t emeelpat Wwae e reaction mxture is
concentﬁ%%%% %%gﬁﬁrétggn azg conbi ned mﬁ?ﬂ 2N NaOH. It is decanted off
the sticky residue, the residue is taken up in nethanol, concentrated by
evapor at {on (&nds 1 [ {3 UeRL 880wt I 1dibeihPhetiflgmmi¥dll < - RBO- (gept . bhOyOE
theory), Rf value: 0.49 (alum nium oxide; ethyl acetate/nethanol/conc.
aqueous cHyARony D) 1pPridl s -2padd meRhopvii) 7 oy dlaseniusl s - gBiraw ng
conpounds, @£ obt ai ned anal ogously to Exanple Il: (1) 4-

(3--chl oro-4-tl uorophenyl am no) -6- [3-. (4-piperidinyl)pro- .

pyl oxy] Re- iralhexy Oqien a0 idRe 190w ngébgge_cgiorﬁéngﬁEgaqg%ﬁgoncen—
(al um niwwaed dequedhy | ameehaketmeohamalo/.aonc. aqueous ammonia = 9:1:0. 1)
Mass spectrum - = .. 447 (2) ) =45 (31 bronophenyl ) amino] -6- |
(pyrrol i%ﬁ%-@%ﬁ'ﬁ%t h%é?]% * t/z 2 589) 587 buldh

{5) (S)—4—{(3—chloro-4—fluoro~phenyl)amino]—Gj{[1-(tert.butyl-
oxycarbonyl)—pyrrolidin—z-yllmethoxy}—7fcyclopentylmethoxya
quinazoline

Melting point: 210-211.5°C

Mass spectrum (ESI™): m/z = 569, 571 [M-HI®

Example TT

4-{3-chloro-4-fluorophenylamine) -6- {3~ (1-piperazinyl)} -propyl-

oxyl -Z-methoxy-quinazoline

600 mg of 4-(3-chloro-4-fluorcphenylamino)-6-{3- (4-text.butyl-
oxycarbonylpiperazino)propyloxyl -7-methoxy-quinazoline in 5 ml
methylene chloride are mixed with 1.5 ml of trifluoroacetic
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.

agueous ammonia = 9:1:0.1)

Mass spectrum: (M+H)T = 446, 448
The following compounds are obtained analogously to Example II:

(1) 4-(3~-chloro-4-fluorophenylamineo)-6-[3- (4-piperidinyl)pro-
pyloxyl] -7-methoxy-quinazoline



7- met hoxy- qui nazoline nelting point: 143C Mass spectrum (ESI*) : mlz = 429,
431 [MtH (3) (R -4- [ (3-bronophenyl) amno3 -6- [ (pyrro}iyd 1)

met hoxy] - 7-nethoxy-quinazoline R value: 0.21 (silica ge?%Ag§ﬁ§P60§

acet at e/ net hanol / concentrated aqueous ammonia solution = 9:1:0.1) (4) (S
-4- [ (3-chloro-4-fluoro-phenyl) amno] -6- [ (pyrrolidin- 2-yl)

met hoxy] - 7- cycl opent yl oxy-qui nazoline gR . value: 0.18 (silica gel,

met hyl ene chl ori de/ met hanol / concen- trated aqueous amoni a = 90:10: 0. 1)
Mass spectrum (ESI-) : mz = 455, 457 [MH (5) (S -4- |

(3- chl qr ov4tfik vooo3phdaymianiuw]oxBde f (@yhydl redefat?/wekhanol /conc.

met hoxy] - 7- cycl opent .yl met hoxy- qui nazoline R value: 0.36 (silica gel

met hyl € oﬁﬁﬁgfﬁéiﬁé ol C%hggn-'trated aqueous ammoni a = 90:10:0.1)
Mass™ SpRGLS WekEShin: | (W) = 474454734bMH * Reanele "fTI

N- ( 3- Bronmpr opyl ) sarcosi ne ethyl ester and N-(3-chloropropyl)- 6.9 m of

1, 3-di bronopropene in 20 mM acetonitrile are added dropw se to 2.4 g of
sar cosi{p¢ dishyk -dsEerbruymbmicdhpl | deiand - 66 [Mipyafrdtictimd -4y Bope opykgitne
in 50 mM of acetonitrile. After stirring overnight at anbient tenperature
the ni XrBeEhPEY-EHESHAIERI by evaporation and the residue is divided

bet weepe1 et Ayl efrat gy wat er. The organic phase is concentrated by 14
August 2003 - 65 evaporation and t residue is,purified by chromatography
on'si MAcs GRPCEEENy EAa) 4t Y Aorndind . S ifmr By 059,y

(3} (R)-4-[(3-bromophenyl)amino] -6-[(pyrrolidine-2-yl)methoxy] -
7-methoxy-~quinazoline .
R, value: 0.21 (silica gel, ethyl acetate/methanol/concentrated

aqueocus ammonia solution = 9:1:0.1)

(4) (8)-4-[(3-chloro-4-flucro-phenyl)aminol] -6- [ {pyrrolidin-
2-yl)methoxy] -7-cyclopentyloxy-quinazoline

'R, value: 0.18 (silica gel, methylene chloride/methanol/concen-
trated agqueous ammonia = 20:10:0.1)

Mass spectrum (ESI"): m/z = 455, 457 [M-H]~

(5) (8)-4-[(3-chloro-4-fluoro-phenyl)amine] -6-[{pyrrolidin-

z—yl)methoxy]—7-cyclopentylmethoxy—quinazoline

R, value: 0.36 (silica gel, methylene chloride/methanol/concen-
trated agqueous ammonia = 90:10:0.1)

Mass spectrum (ESI™): m/z = 471, 473 [M+H]"

Example TTIT

N- (3-Brompropyl)sarcosine ethyl ester and N-(3-chloropropyl) -

sarcosine 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




R wvalue: 0.80 (silica gel; ethyl acetate/nethanol = 9:1) Mass spectrum
M+ = 237, 239 and 193, 195 The follow ng conpounds are Obt?ﬁ?ﬁgwﬁQnggOUS|y
to Exanple 111: (1) (S)-N(3-1Bronopropyl)proline nmethyl ester an
(S)-N-(3-chl oropropyl )proline nethyl ester Rf value: 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)gsoline nethyl ester and (R) -N--
(3-chl oropropyl )proline methyl ester R value: 0.84 (silica gel, ethyl
acetate /methanol = 9:1) Mass spectrum (El) : nmz = 249, 251 [M + and
205, 207 eiidporrdt xamind hedresidad diler pnmifiedy by etiroalatdyrdpghy on
-broneth ): o1 h, 1,1 ol - 7.0Q g,of potassium carbonate
and 5. 70 S o ofseirhreterac R ek aRs1s 50 & 51
4- [ (3- br Fegisenyd )Hiri o] - 6- hydr oxy- 7 net hoxy- qui nazoline in 350 ni
di met hyl Rorpam;de. 0TRe "@3ALIRN gdil XId¥©By] Saddd¢ Efnd Ohatp boyrgyat 85C.
Then the fiixture is concentrated by evaporation and the oily residue is
stirred Maisish apetdianut: Mhe=b23ght 298| how pPaci pSGate fornmed i s suction
filtered and dried Yield: 3.70 g (81 % of theory), R value: 0.44 (silica
gel, ethyl acetate) Mass spectrum (ESI+) @ mlz =_452, 454, 456 [MtH The
fol | ow né g CORAHEY akal 0baingdt snptagprelyviol Exampis 2003
66 (1) 4zk(3-chloro-4-fluoro-phenyl)am no] -6-(2-brono-ethoxy)-
7-cycl opent yl oxy-qui nazoline R value: 0.74 (silica gel, nethylene
chl ori de/ met hanol / concen-

(1) (8)-N-(3-Bromopropyl)proline methyl ester and

(8) -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]*

(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]*

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-quinazecline in 350 ml dimethylformamide. The reaction
mixture is stirred for two houxrs at 85°C. Then the mixture is
concentrated by evaporation and the oily residue is stirred
with methanol. The bright yvellow 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:



trated aqueous ammonia = 90:10:1) Mass spectrum (ESI-) : mz = 478, 480,
482 [MH (2) 4- [ (3-chloro-4-fluoro-phenyl) am no] -6-cy y-

7- (2- br ono- et hoxy) - qui nazoline R value: 0.65 (silica ge|QhQB§H&¥@§é

chl oride /nmethanol /concen-- trated aqueous anmonia = 90:10:0.1) Mass
spectrum (ESI-) : mz = 478, 480, 482 [MH Exanc le V 34.50 g of

4-[ (3- br onophenyl ) am no] - 6- net hyl car bofi§l exy- 7-nmet hoxy- qui nazoline in 350
m ethanol are mxed with 35 m of 409.- sodi um hydroxi de solution. The
reaction mxture Is stirred for three hours at anbient tenperature Then
t he m x{ut e4r § (3cohdempratdubyocpiisarvdt)iamineheé r €3t HHeMPsetiRen)up in

wat er @ngygﬁg?éﬂ£y§g mgﬁgngyo@wgﬁpchlorlc acid. The preC|p|tate : forned

i's suction | ed over ni in the rtﬁé ) ati.n al drier
50C. YiRd el 3@ g’4 9@5% 2 1Febr yye e %ﬁﬁ?n&héﬂ e %%EFF‘um
(ESI'") tr&¥dd=addéouss8mmnbilid’ -Th@ 1@ :l19wi ng conpounds are obtai ned

anal ogous

- 6- benﬂ%?%%ysgeﬁ§ﬁp X$E¥SJ(1é%ﬁ i T a?%ﬁgkgéacéﬁgn ) égrngg)dﬁriaf%h

concentrated = aqueous anmmoni a |n met hanol .) Rf value: 0.54 (silica gel,

nethyle y C I d han tr 396, 398
[ MFH1+ Agggi% §8$§§5 % Eh ﬁkf ?gg%h %?? éﬂ%%mwo pﬂexgpéyén1no]

- 6- cycl%péﬁtbt@&?*eﬂhﬁyﬁiogquﬁpﬁéééﬁlne (The reaction is carried out with
concentg ated RAURLYS afEMINich ideTRIR@MRY1dne chloride/methanol/concen-

trated aqueous ammonia = 90:10:0.1)
Mass spectrum (ESI"): m/z = 478, 480, 482 [M-H]~

Example ¥V

4-[{3-bromophenyllaminol -6-hydroxy-7-methoxy-guinazoline

34.50 g of 4-[{3-bromophenyl)aminc] -6-methylcarbonyloxy-
7-methoxy-quinazoline in 350 ml ethanol 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: 28.20 g (92 % of theory},

melting point: 299°C

Mass spectrum (ESI*): m/z = 346, 348 [M+H]"

The following compounds are obtained analogously to Exampie Vs

(1) 4-[(3-chloro-4-fluoro-phenyl)amino] -6-benzyloxy-7-hydroxy-
quinazoline (The reaction is carried out with concentrated
agqueous ammonia in methanol.)

R, value: 0.54 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI'): m/z = 396, 398 [M+HI’




R value: 0.53 (silica gel, nethylene chloride/nethanol/concen- trated
aqueous amonia = 90:10:0.1) Mass spectrum (ESI) : mz = 3;4 “5

Exanple VI 4- [(3-bronmophenyl)am no]-6-nethyl carbonyl oxy-7-nmne Hoxy- cpi
nazol i ne s 13.0 mM of 3-bronvaniline are added to 30.00 g of 4-chloro-

6- met hyl car bonyl oxy- 7- met hoxy- qui nazoline in 600 m isopro- panol. The
reaction mxture is refluxed for about. four_ hours. The reaction mxture is
then left to cool. The precipitate forned is suction filtered, washed

t horoughly'with cold iso- propanol and dried. Yield. 34.57-g (75 % of

%Eeo;y?l(2qehunn34ﬁﬁ{?roéﬁ%ﬁlﬁbss ghenyEMamaﬁfﬂ*F-Cy&nbpeﬂﬁy;oi%F)QNHW
® ehlor 3= pvRr C&g{yf’oﬁj.%”u?a%fn? g;ﬂs r§23£9 8“;;%;%%;%3”%‘% Ve 1) 4

(3-ehl or eny anin enz
thyIcarbcnwmxﬂqtnyne¢hzm¢ue¢mshmmmcngap@nnmet28m026$ C Mass spectrum (ESI')

%382 140, [Mtﬁh (Bh1dca lgd3 mtHPrand cﬁié@icﬁé,ﬁﬂ@f‘ﬂéﬁo@%&%en—

cyclopentﬁloxy 7- met hyl carbonylox% qU|nazoI|ne R value: 0.73 (SI I ca
gel, net FYRERE @IUGIWR/FERPFD| T cOReeR: Ot LAt ed aqueous anmonia =

90: 10: 0. frh MR &P RGN URLES:+in/z H 272 A1H16 AMB-HIMH] 14 August 2003 - 68
Framl P VST 4--[(3-bronophenyl)am no] -6-oxiranyl met hoxy-7-net hoxy-

Example VI

4~ [ (3-bromophenyl)amino] -6- methylcarbonyloxy 7- methoxy—

au1nazollne

13.0 m}l of 3-bromoaniline are added to 30.00 g of 4-chloro-
6-methylcarbonyloxy-7—ﬁethoxy-quinazoline in 600 ml isopro-
panol. The reaction mixture is refluxed for about four hours.
The reaction mixture is then left to cool. The precipitate
formed is suction filtered, washed thoroughly with cold iso-
propanol and dried.

Yield: 34.57 g (75 % of theory),

melting point: 238°C

Mass spectrum (ESI*): m/z = 388, 390 [M+H]"

The following compounds are obtained amalcgously to Example VI:

(1) 4-[(3-chloro-4-fluoro-phenyl)aminol -6-benzyloxy-7-me-
thylcarbonyloxy-quinazoline ’

Melting point: 267-268 °C

Mass spectrum (ESI'): wm/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 = 920:10:0.1)

Mass spectrum (ESI'): m/z = 416, 418 [M+H]~



1.50 M of epibronohydrin are added to 5.00 g of 4-[(3-bronophenyl) ani no]
- 6- hydr oxy- 7- met hoxy- qui nazoline and 4.75 g of potassium n 50
m di met hyl sul phoxi de. The reaction mxture is stirred foféﬁvg&ﬁgggéa

50C. Then it - is diluted with about 150 m of water and stirred for a
further two hours. The precipitate forned is suction filtered and

purified by chromat ography on a silrcq® g€l colum with ethyl acetate as
eluant. Yield: 850 ng (15 e of theory), nelting point: 230-245C Mass
spectrum (ESI+) : mz = 402, 404 [MH + Rxa=IP 2T 8.70 g of dinethyl
2-(4-E§ﬁ@¥ﬂipﬂ%%¥azin-l-yl)-succinate are hydrogenated in a m xture of 100
m nethanol and 4.50 m of concentrated hydrochloric acid in the presence

of 4.00 al | d|u n A 62aly-pLerORent tenperature
unt|I4tHé ?éﬁ % % ﬁ gﬁ%geﬁﬁﬁl en up (about™an hour)- Then

A or-Rg e i's

A b left. Yield: 4.18 g°
concent 8‘%%’ 2?55-“% bﬁﬁ’ds?é\ ??Itee én%eedlw ssobid b8 |2 %]e' ) ’
acetomﬁﬁﬁ31hm%m@Ph?FY¥Pé@#@&@ét| #Ofﬁs %%%%?iﬁ (B8 - m z

o 23t Meg ofhso éabg@mn@a&@maw iir mtml néimarhybgolshyxide ExThe! e
VITE: (1 " Ly |
0. 80 Fgﬁa)%wa ‘b?\;’é*%‘é :J:Ig Ragen & ‘iggt @ﬁgﬁ %(glsec TREhIgcRisval ue:

acet odiflniterd mmem/aboﬁtumrs@aarelt i acﬁtuaze and: syizged §ost =2603thesg -
two hours. The precipitate formed is suction filtered and

purified by chromatography on a silica gel column with ethyl
acetate as eluant.

vield: 850 mg (15 % of theoxy),

melting point: 230-245°C

Mass spectrum (ESI): m/z = 402, 404 [M+H]"

Example VITT

Dimerhvl 2- (piperazin-1-yl)-succinate dihvdrochloxide

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 g
R, value: 0.80 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrlle/water/trlfluoroacetlc acid = 1:1:1)
Mass spectrum (ESI*): m/z = 231 (M+H]*

The following compound is obtained analogously to Example VIIIL:
(1) dimethyl 3-(piperazin-1-yl)-glutarate dihydrochloride

Rf'valueé 0.80 {(Reversed phase ready-made TLC plate (E. Merck) ,

acetonitrile/water/triflucroacetic acid = 1:1:1)



Mass spectrum (ESI+) : mz = 254 [MrH + ExanplP. TX 1 J myl 2- 14-hk+r
7.yl - j2nrazi n- -1-yl ) -glirr-juate 7.22 m of d| %.E&srﬁb ate are
added to 10.0 nml of N-benzyl- piperazine in 15 nl di.oxane. e reac I on

m xture is stirred for half an hour at anbient tenperature. Then the

m xture is refluxed for about a furtheggthree hours. For working up the
reaction mxture is evaporated to dryness. An orange-yellow oil remains,
which slowy crystallises. Yield: 21.3 g (crude product), Rf value: 0.85
(silicamgels gpmidvieme (ESht)or idéz et bgaoliMeantentrat ed aqueous ammoni a
‘'solution 90:10:0.5) Mass spectrum (El) : mlz = 320 (M* The foll ow ng
conpound i s obtained anal ogously. to Exanple TX: (1) dinethyl 3-
(4-benzixamder aZ{ n- 1-yl) -glutarate (reaction wth dinmethyl glutaconate)
Rf val ue: 0 49 (silica gel, cyclohexane/ethyl acetate = 1:1) _Mass spectrum
(El): mz 334 [I\/]+ Rxaml eX 4 [(3 ChI oro--4 fl uoro- phenyl)am noj

- 6- hydr Bijpeghas] : 3 R4 “FRL S-S ri f | uor oacetic acid

are addqdzbomlsg%£ﬁiﬁeﬂh 1 maleate are added to 10 ¢ ml of N-benzyl-
(3-chl or,0-4-fl,uor o-

[ - 7-cycl,o-
bty ORI EEATIG (116 Sadrt nBiPataee | Qe dae S TGt S SEgEH ed at
room t efiper atadrfe zm/eltounrgm: . aibdeher temyereftutra.- Themonrhac atiktvae d sare

added apdHig i Hal &i 5, SULT EGLL AL AOY el ¥ 2 Sollauts g, 50¢ unti |

the reaction1s conp e reaction th Ure i s concen vacuo
di | ut edrewr:ﬁ:nommpctm bl eveppresepHte driypesdadi Anovrehgeoyeddiovataeid

remains, which slowly crystallises.
Yield: 21.3 g (crude product),
R, value: 0.85 (silica gel, methylene

chloride/methanol/concentrated agqueous ammonia solution =
90:10:0.5)
Mass spectrum (EI): m/z = 320 [M]~”

The following compound is obtained analogously to Example IX:

(1) dimethyl 3-(4-benzyl-piperazin-1i-vyl)-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-

oxv-quinazoline

10 ml of trifluorcacetic acid are added to 1.95 g .of
4~[(3—chloro—4—f1uoro—phenyl)amino]-6—benzyloxy~7—c§clo-
pentyloxy-quinazoline and the resulting dark brown solution is
stirred at room temperature over night. Another S ml of tri-
fluorocacetic 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



14 August 2003 - 70 aqueous ammoni a. The precipitate is filtered off with
suction, washed with water, and dried in vacuo at 60C ij&ﬁf dst4Po g (92 a
of theory), R value: 0.56 (silica gel, methylene chloride/ net anol

Mass spectrum (ESI-) : mz = 372, 374 (MH The follow ng conpound'is

obt ai ned anal ogously to Exanple X: (llq -

4-[ (3-chl oro-4-fl uoro-phenyl)am noj] - 6- hydr oxy- 7-cycl o-

pentyl met hoxy- qui nazoline Rf value: 0.73 (silica gel, nethylene

chlori a ce Sl@”f@ﬂtéred9c9f§0w9tia) sWeEs cypect rum
(Esi - ) GugPLR2R g el e RSt ewaan

4 [ (3- Eﬁ$h€@ Withu¥p&eshe MRS &% %ﬁ% i%&%ﬁﬁ@?o§§ §9¢8Gclo- vy m-au i na' 701
ine 0.8pe1H.0i bsogoqyel %p@ftmcaf}e)ﬁdded to a mxture of 2.30 g

4--1(3- chI I o- 4 fluor am no V- T l'i ne and
6' .00 R Pt %% g%ﬁg 2t % g] ﬁ%ﬁ %Lg})&"%‘{]%‘feq‘ry%?%q#m %af nd the
reactim&sﬁ1spacerum qEsIred h¢z £837RouiRF4at[M-dlim t enperat ure. Anot her 3.00
g of potassium carbo- nate and 4 drops of bronocycl opentane are added, and
the re- sulting mxture is stirred for 2.5 hours at 50C. The reaction
m xt urghe sfpalowingneompetmmde i setdhyia imed aArabagovdt ¥r toaBgamphe Fqueous
| ayer is extracted with ethyl acetate. The conbi- ned organlc extracts are
washed with concentrated a ueous So%h_ﬁlch|0{lde S$¥ut|on ed over

magnesfiim 4ol {arehdrero-éo OnRRED PYedr 8@1’8

tritur ﬁ%;mégho Rehzdiied esul ting solid precipitate is flltered of f,
washec}'é‘lé cold ﬁgiﬁggfilcand r|ed n-vacuo,

R; value: 0.73 a ge methylené chlorlde/methanol/concen-
trated agqueous ammonia = 90.10.0.1)

Mass spectrum (ESI"): m/z = 386, 388 [M-H]"

Example XT

4-[(3-chloro-4-fluocro-~ phenyl)amlno] -6-benzyloxy-7- cyclo—

pentyloxy- ~cn1d nazoline

0.65 ml of bromocyclopentane are added to a mixture of 2.30 g
4-[(3-chloro-4-fluoro-phenyl)aminol -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 aqueous
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/methanocl 9:1)
Mass spectrum (ESI'): m/z = 462, 464 {M-H]"

The following compound is obtained analogouslyto Example XI:



Yield: 2.09 g (77 O of theory), R value: 0.63 (silica gel, nethylene

chl ori de/ net hanol 9:1) Mass spectrum (ESI-) : mlz = 462, 464 [N$Hb The
fol | owi ng conpound is obtained anal ogousl yto Exanple Xl : 1% Adgus£09903 -
71 (1) 4- [ (3-chloro-4-fluoro-phenyl) am no] -6-benzyl oxy-7-Acyclo--

pent yl met hoxy- qui nazol i ne R,, value:_07§4_(silica gel, nethyl ene

chl ori de/ net hanol / concen- trated aqueous ammonia =e 90: 10: 1) Mass spectrum
(ESI+) : mz = 478, 480 [MtH Fx anpl e XT T nen7v fr n7CV- r -- nv r C
~rnnnv i nxv-rn~ rT~ Lle Prepared by reaction of

6- benzyl oxy- 7- met hyl car bonyl oxy- 3H- quj nazol i p-4-one with thionyl chloride
in the pghdsdnddofchlarendnfiucnprianst) anipe] nerhrzvdomain teyodet d: 98
% of t hgemntyiliettilte qbiffdsidd ca gel, nethyl ene

chl ori de/ met anol/cgncin: tratedlaq%ég S_.amoni :‘%PU;O:Oh%A Ipe fol | owi ng
conmpoun®i 208 ai Red*adgidd68sP§1r o FRexchlqrfde /methanol /concen-

4- chl or exéteyi eperiud aamohrinet=hydcardony) oxy- qui nazoline Rf value: 0.69

(silica,gel, nethylene LOr / e nol, ./.CQ, n- trated aqueous ammoni a
= 90:10w%§f)sﬁﬁg b Q#g#?b-ﬂZ?t7y% +_ & pTﬁpgﬁglcarncny C v-
M (T1I-'1T1R7C7. OT1 Prepared by reaction of -

6-benzyhgéépiﬁgﬁgggxy-SFLquinazolin- 4-one with acetic énhydride I n
pyri di n€. era: 0 of theory,

A-chloro-6-benzyloxy-7-methyvlcarbonyloxy-quinazoline

Prepared‘by reaction of é-benzyloxy-7-methylecarbonyloxy-3H-

quinazolin-4-one with thionyl chloride in the presence of
catalytic amounts of N,N-dimethyl-formamide.

Yield: 98 % of theory,

R; value: 0.86 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia = 90:10:0.1)

The following compound is obtained analogously to Example XII:

(1) 4-chloro-6-cyclopentyloxy-7-nethylcarbonyloxy-~quinazoline
R, value: 0.69 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia = 920:10:0.1)

Example XTTT

- -7 - — - —-d =

Prepared by reaction of 6-benzyloxy-7-hydroxy-3H-quinazolin-
4-one with acetic anhydride in pyridine.

Yield: 68 % of theory,

Melting point: 231-233°C

Mass spectrum (ESI"): m/z = 3098 [M-H]~

The following compound is obtained analogously to Example
XITI:

(1) 6-cyclopentyloxy-7-methylcarbonyloxy-3H-quinazolin-4-~-one



Mel ting point: 231-233C Mass spectrum (ESI') : mz = 309 (MH™" The
foll ow ng conpound i s obtained anal ogously to Exanple Xl &1

-cycl opent yl oxy- 7- met hyl car bonyl oxy- 3H qui nazolin-4 -one 194 HGﬂ@pOQOOS -
72 Rf value: 0.57 (silica gel, nethylene chloride/nethanol/concen- trated
aqueous ammoni a = 90:10:0.1) Mss spegprum (ESI") : mz = 287 [MH Ex le
XL eer vt nxv-"/-nynrnxz C71 7 -1 T] nrl Prepared by reaction of 2 -am no-
4 -hydroxy-5 -benzyl oxy-benzoic acid-with formam dine acetate in ethanol.
Yi el dp, 7@a%uef: toheyr y(sRiival gel , Omdbh{rdehiec abhdelridesinedhemedl /concen-
chlor| e/ hanol/concen rated .a ammoni a = 90:10: 0. 1) Mass spectrum
(ESI - tﬁri o E?he golﬂgﬁﬁﬁgdconpound I s obtained analogously
to Exmm@saéﬁétttﬂjtGEsydIop&hty#02§77IHyHﬂoxy 3H qui . nazol i n-4-one 'Rg
value: 0.42 (silica gel, nmethylene chloride/nmethanol/concen- trated aqueous
ammoni a = 90:10: 0. 1) Nhss spectrum (El') : mz = 246 [M { Exanple XV _ 4

Pr epaEsdnpl X B¥ yti ¢ ' hydrogenation of 2 -ni'tro- 4 -hydroxy-

5- benzyl oxy- benzoic acid with Raney nickel in nmethanol. Yield: 71 a of

theory,
-Benzyloxy-7-hydroxy-3H- qn:nazQ] n-4-one

Prepared by reaction of 2-amino-4-hydroxy-5-benzyloxy-benzoic
acid with Fformamidine acetate in ethanol.

vield: 72 % of theory,
R, value: 0.45 (silica gel, methylene chloride/methanol/concen-

trated aqueous 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 (silica gel, methylene chloride/methanol/concen-
trated aquecus ammonia = 90:10:0.1)

Mass spectrum (EI}: m/z = 246 [M1°*

Example XV

2-Amino-4-hydroxy-S-benzyloxy-benzoic acid
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 agqueous ammonia = 50:10:0.1)
Mass spectrum (ESI'): m/z = 258 [M-H]~

The following compound is obtained analogously to Example XV:

(1) 2-amino—4-hydroxy-s-cyclopentyloxy~benzoic acid

R, value: 0.38 (silica gel, methylene chloride/methanol/concen-
trated aquecus ammonia = 90:10:0.1)

Mass spectrum (ESI'): m/z = 236 [M-H]"




R value: 0.53 (silica. gel, nmethylene chloride/nethanol /concent rat ed

aqueous ammoni a = 90:10: 0. 1) Mass spectrum (ESI") @ mz = [ M "
fol |l owi ng conpound i s obtained anal ogously to Exanple XV: (ﬂ-\ugustzo 3
2- am no- 4- hydr oxy- 5- cycl opent yl oxy-benzoic acid Rf value: 0.38 (silica gel,

met hyl ene chl ori de/ met hanol / concen- tr&3edfl aqueous ammoni a = 90:10: 0. 1)
Mass spectrum (ESI') : mz = 236 [MH 14 August 2003 - 73 P,xanz 1 e XVI
aroxv- ti - nen vi oxv s u 4.8 g-of sodiumare addéed portionwise to a

m xture of 20.30 g 6-nitro-benzotl, 3]di oxol e-5-carboxylic acid and 81.2 nl
of be%mﬁé?ﬂﬁ in 120 mM of dinmethyl sulfoxide cooled in an ice/water
bat h. eaction-mxture is allowed to warmup to roomtenperature and
stirred for approximtely 21 hours. The brownish red solution is diluted

Wi th 660wyl 08 - Merted- gl Seﬁéﬁaﬁléﬁ;éé_ﬂohhm@ldﬁiﬁﬂ? chloride. The aqueous

I di- fied with trat d d | d_f
Lo hibus SUO% AT U TS HHESATRETEr SEVREal® 1 ol o10 S hetnad

Wi th wateritthatizeth, M&idhcolg ssga(rbbxylofc tatua@na)n,d el inlg qibdi Nt -

72 175G M iestoyd (S0 Bt 0 IR 2 ge soapund 1

cycl opdrigy/ivetyeh dreztch C 'BlmedréaCttabuemlﬁt@re( §43 |8dé-cg\lﬂd ttQ)IVtR;ﬁ@/uP to

562 f" Oﬁ?.!?ne/ ol Aeetdga S€1 Araa8ot0abRrh iRt 19Pe8! HElAESITHe : M 2 =

brownish red solution 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.

vield: 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/ethancl /acetic
acid = 90:10:10:6)

Mass spectrum (ESI')}: m/z = 266 [M-HI~



14 August 2003 - 74 - Preparation of the end products: 4- (3 -chloro -- 4 -
f luorophenylamno) - 6 - { 3 - [4- (methoxycarbonylne - . | L -1 -8Iaera?i
nyl 1 nropyloxy} -7-metthoxy-quince-7r,1 i no 0.07 m of 14August2003

met hyl . bronbacetate in I m of acetonitrile is added dropwi se to 250 ng of
4-(3-chl oro-4-fluorophenyl am no)-6-[341-

pi per azi nyl ) propyl oxy] - 7- net hoxy- qU|nazoI|ne and 0.13 m N

ethyl -diisopropylamine in 5 mM of acetonitrile.- Afiter 2 hours, stirring at
anbi ergréoggg@gfggﬂr &t hedMed f-ddudkqncent rated by evaporation, mXxed wth
wat er xtracted with ethylr acetate. The organi c phases are washed with
saline solution, then dried wth magnesi um sul phate and concentrated by
evapoq@gﬁﬂﬁlejield: 150 ng (51 o of theory), Rf value: 0.54 (silica gel;

et hyl acet at e/ met hanol / conc. aqueous ammonia = 9:1:0.1) Mass spectrum
(MH 516, 518 The foll ow ng conpounds are obtai ned anal ogously to

Exarrpl46-03 uﬁ]fl.loﬁoea fﬁhom«nphefnlyl&amupimémﬁl-a{m—r{d:)m@q@qwqmmymarbonyl
met hyl i perk R, OXh- mwwﬂwﬁﬂ%lﬁerm ue: 0.79

(sili Termetnanolr’conc. guéous ammonia = 9: 1:0..1) Mass

spect rua7 Nl :osmetmrg bpmes)cetate %%W@ﬁﬁqowm}e s pgded
(et hoxycay %f%%' sot lofpw I @i 1% - ERIISERerky TR NOX Y = gluBazeli ne

R wvalu | ca et hyI acet at e/ et hainol / concent rat e aqueous
ammnmwmmﬁl}.pgow eSheeTEhirEaeLl 413545 ¥ + (3)

(R %tl‘[yi&ibi@ﬂ% XIE Y.E}nlti\l@ H.@J] 5 @l (o{fl-ac[et(cﬁﬁfwﬁ;ﬂ@.r loftydr Pehours'

thyl]é@gééiﬁglgt a IBLnQX t@?é%.qUIg%%¥e 15 concentrated by

ent t eratur
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 theoxry)}, '

Ig'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-chloro-4-fluorophenylamino) -6-{3-[1- (methoxycarbonyl-
methyl)—4—piperidinyl]propyloxy}-7—methoxy-quinazoline
R, value: 0.79 (silica gel; ethyl acetate/methanol/conc.

agqueous ammonia = 9:1:0.1)

Mass spectrum: Mt = 516, 518

(2) (8)-4-[(3-bromophenyl)aminol-6- ({1-[(ethoxycarbonyl)me-
thyl] -pyrrolidin-2-yl}methoxy) -7-methoxy-quinazocline

R, value: 0.68 (silica gel, ethyl acetate/methanol/concentrated
agqueous ammonia- solution = 9:1:0.1)

Mass spectrum (EI): m/z = 514, 516 [M]”

(3} (R)-4-[{3-bromophenyl)amino]-6-({1-[ (ethoxycarbonyl)me-
thyl] -pyrrolidin-2-yl}methoxy) -7-methoxy-quinazoline

R, value: 0.75 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (EI): m/z = 514, 516 [M]°



Rf value: 0.75 (silica gel, ethyl acetate /nmethanol = 9:1) Mss spectrum
(El') : mz =514, 516 [M + 14 August 2003 - 75 (4) (S) -4- |

(3-chl oro-4-fl uor o- phenyl ) anino] -6- ({I-(nethoxy- 14 August 2003
carbonyl ) net hyl ] - pyrrolidin-2-yl)nethoxy)-7-cycl opentyl.oxy- quinazoline R
value: 0.59 (silica gel, nethylene.chl gqsi de/ met hanol / concen- trated aqueous
ammoni a = 90:10:0.1) Mass spectrum (ESI') : mz = 527, 529 [MH (5) (S
-4- [ (3-chloro-4-fluoro-phenyl) am no] -6- ({1-.(nmethoxy-

car bonyl ) met hyl ] - pyrrolidin-2-yl}methoxy)-7-cycl opentyl -

met hoxy- qui nazol ine Rf value: 0.67 (silica gel, nethylene

chl ori dethef Sanst [(2orbderorriatiddoxprahenyhnpm o = 90( {br (merhauys
spectrum (ESI-),: Z.7 941 43 .[ M a a_f.

2 (- cirreenr ] asPBER LA ARt OR e N TRk R Lo BV TREBEWL AR 5t a

m xt ur eqeinde$Biheonopr opyl ) sarcosi ne ethyl ester and

N- ( 3- ch] or opr.opyl CpS§ t, e | ' - ' e
added droliiie O o0h Febres- ¢4 e s opR S dr Bk e K dE Bt
pheny| amfategd Gadydeusgy apmpaifoxy I§uilsbiine and 220 ng of potassium
tert. byfaxl de,b B damM(e8rrpel hy) § oL magiydes4f g3~ hours, -stirring at 80C
and standi ng overnight a further 110 ng of potassiumtert. butoxide and 190
ng of the sarcosine mxture are added and the reaction mxture is stirred
for 4 hosy s(ef-480C-thlbgofil-fenesdo-pgHemfl)dniaisl 16~ CPNCenRtERsRH- by
evapora- tion, the residue is-taken up in water and extracted with ethyl
acet at ezafipenyt petbyphaprrirelidiarared lorthawyled <ot epertyit r at ed by

evapor gid Oy FNGu {888y enks purified by chromato-
R, value: 0.67 (silica gel, methylene chloride/methanol/concen-
trated aqueous 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-
thyl) -N-methylaminol propyvloxy}-7-methoxyv-quinazoline
380 mg of a mixture of N-(3-bromopropyl)sarcosine ethyl ester

and N- (2-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
80°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.
agqueous ammonia = 9:1:0.1)

Mass spectrum: (M-H) = 475, 477



graphy on a silica gel colum. Yield: 390 ng of (52 %of theory), R value:

0.68 (silica gel; ethyl acetate/nethanol/conc. aqueous ammpbnia = 9:1:0.1)
Mass spectrum (MH) = 475, 477 14 August 2003 - 76 The fmﬁw%éﬂm
conpounds are obt ai ned anal ogously to Exanmple 2: (1) (S) -4- [ (3
-bronophenyl) amino] -6- [3- (2 -nethgxycarbonyl -
pyrrolidin-l-yl)propyloxy]-?-nethoxy-quinazoline Rf val ue: 0.38 (silica
gel ethyl "acetate/ nethanol = 9:1) Mass spectrum (El) : mz = 514, 516

%) f&:@.ovﬁ.ﬁd dSnbsemmehesy| dbaaineld aéxaiégozﬁé’lyrrebhmxmp&aonyl -
pyrro pr opyl oxy] - 7 met hoxy- qui nazol i ne R val ue: 41 (silica
gel, ethyl acetate/nethanol = 9:1) Mass spectrum (El) : niz = 514, 516

[M+ Exprmgs)_B- (X ﬁbzforé@phé&ﬁpnmﬂﬂﬁﬂw)-sarﬁsnoqz—zﬁetlﬁ.@cy«{:érboﬁyl- |
(et hoxycar bonyl ) net hyl pi in-1 -yl }ethoxy -7- Tatthrxy auin ZCQI ine

- -psrrsclnctimf-lmmslmqmyloléyhyvaﬁﬁﬁ@oatardq&lﬂfea%? e 1-[ (et hoxy-
car bol% gm@w b QBE’%&%‘;‘&% YR a@ﬁm oaéesat@/q;eam&(oa hroy:1)

nophenyl ) am noj br onpet oxgi q$é+qU|nazoI|ne in 20 m
acet oHasF| BpectAat ebet) 0% xTu r55§t6|r d for two days at anbient
tenperature. The precipitate forned is filtered off and the filtrate is

vashol bns) sttt (SIARRERG BRURY D Sod oo DR X R PPk and once

W t h E.1Qr ﬁhﬁéﬁ; s-;d,q-légglloggg,e i4m&sul phate and
conce';r:ﬁl)@;:grl(:j’dgli]l gggggﬁ?on - Le crude uct jis urlfled on a silica
gel - cB} urml et hoeﬁﬁyl(saééFét gedth & o ‘E%HFF%/ gt thanol = 71}

Mass spectrum (EI): m/z = 514, 516 [M1* i

Example 3

4—[(3—bromophenyl)amino]-6—(2~{4—[(ethoxycarbonyl)methyl]-
piperazin-1-yllethoxy) -7-methoxy-quinazoline

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)amind]*s—(2-bromoethoxy)u7—methoxy—quinazoline in

20 ml acetonitrile. The reaction mixture is stirred for two .
déys'at ambient temperature. The precipitate formed is filtered
off and the filtrate is concentrated by evaporation. The
reéidue 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
concentrated by evaporation. The crude product is purified on a
silica gel column with ethyl acetate/ethanocl/concentrated
aqueous ammonia solution (9:1:0.1) as eluant.

Yield: 450 mg of (38 % of theory),

melting peint: 155°C

Mass spectrum (EI): m/z = 543, 545 fM1*

The following compounds are obtained analogously to Example 3:
(1) 4-[{(3-bromophenyl)amino] -6- (2-{N- [ (ethoxycarbonyl)methyl] -

N-methylamino }ethoxy) -7-methoxy-quinazoline
R, value: 0.55 ({silica gel, ethyl acetate/methanol = 9:1)



aqueous ammoni a solution (9:1:0.1) as eluant. Yield: 450 ng of (38 % of

theory), nelting point: 155C Mass spectrum (El): m'z = 543, 545 EM' The

fol l owi ng conpounds are obtained anal ogously to Exanple 3: VM‘)‘gﬁﬁt 0

- bronophenyl) am no] -6- (2-[N- IT (ethoxycarbonyl) nmethyl ] -

N- et hyl am no} et hoxy) - 7- met hoxy- qui nazeyi ne R# value: 0.55 (silica gel,

et hyl acetate/nethanol = 9:1) 14 August 2003 - 77 WMass spectrum (ET): nfz
= 488, 490 [M+ (2) 4- [ (3-bronophenyl) anmino] -6- (2- {N, Nbis [

(et hoxmgocgp/éatmu thy} } agyaoketla@xy sbh nitoxy- qui nazol ine Rf val ue:
0.38 (silica gel, ethyl acetate) Mass spectrum (El): nfz 560, 562 [M +

(3) 4- [ (3- brom)phenyl) amno] -6- (2-f4- [1,2 bis (rrethoxycarbonyl) -
et hyl ] (Qi)pe!{-ag{}bfc@d:ﬂahéxhp)(yéminwét—m&x()z—c{m Naduls hee tivxwed thonyl, 6de -

ilic el h t El) :m 601,
gSSIC% I[ I\/]%l‘%ﬁ%ﬂ) ?‘3‘%‘%’&@%/{)@%9 %I‘Q - spic{ rlum[ ( ( rrzet hoxyéar bonyl )
me- t hyelf]vaZue( met-Bex edrllissy | ge ‘etth?hY 'BP1§§EI§2|) n-1.-yl) ethoxy] -

7-meth =0 I t hyl tate /nmeth | =
o 1) NsE AT U S SOoRh B A Tl (R

(3-chl oro-4- quoro--phenyI) am no] -6-12- [2- (nethoxy-

car bo nyla)) Ry f el J]:S'.ﬂ'élﬁépl‘{éﬂlylﬂ Qﬁiﬁbi Zscy(ql-qmenw,lmmsqmarﬁxomamﬁl )val ue:
0. 65 (SI ica gel, {%I ene g grl d oI / concen-_trated aqueous
armoni #t8Y9g: “RIRRE3Z ¥phett YN INS g [\ H

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—l-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-chloro-4-fluoro-phenyl)amino]~-6-{2-[2- (methoxy-

carbonyl) -pyrrolidin-1i-yl] -ethoxy}-7-cyclopentyloxy-quina-
 zoline

R, value: 0.65 (silica gel, methylene chloride/methanol /concen-

trated aqueous ammonia = 90:10:0.1)
Mass spectrum- (ESI"): m/z = 527, 529 [M-H]®

(6) 4-[(3-chloro-4-fluoro-phenyl)aminol -6-(2-{4-[{ethoxy-
carbonyl)methyl] -piperazin-1-yl}-ethoxy) -7-cyclopentyloxy-
quinazoline

R, value: 0.54 (silica gel, methylene chloride/methanol/concen-
trated agquecus 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]-



(6) 4- [ (3-chloro-4-fluoro-phenyl) amno] -6- (2- {4- [ (ethoxy-

car bonyl ) net hyl ] - pi perazi n-1-yl }-et hoxy)-7-cycl opent yl oxy- qui nazol i ne Rf

val ue: 0.54 (silica gel, nethylene chloride /nethanol / concthAugyst 2083

aqueous ammoni a = 90:10:0.1) Mss spectrum (ESI-) : mz = 570, 572 [ MHI

(7) 4- [ (3-chloro-4-fluoro-phenyl) _amignq] -6-cyclopentyl oxy-

7-(2-{N-(2- hydroxy-2-nmethyl -prop-1-yl)-N[(ethoxycarbonyl)-

nmet hyl ] - am no} - et hoxy) -qui nazoline Rf value: 0:.28 (silica gel, ethyl

acetate) Mass spectrum (ESI-) : mz = 573, 575 [MH 14 August 2003 - 78

(8) 4-[(3-chloro-4-fluoro-phenyl) niqgi - 6: cycl gpent yl oxy-

VoL ot b ar B mss e haAY] ) SRTROLy F e BOREHE T s

T e e L uemes 1 B ALt 25 Lol cn. gel
wtn toluene-4-sulfonlic..acidi,n toluene,. ue;, 0. 1l1ca gel,

othyl  GEetat EPTREEEL YA r?]?ﬁ?ﬂés?c? )oY Wia‘%‘“%%‘i, °§2§3[3M%ﬁf“%(°é’)“é Prepd

4- [ ( 3- 86E 0B~ éxblnpdreo-PrENW) i ol uete ey cswpfongtorgid in toluene.)

7-{2-[N-(2-0x0-tetpghydrof.uran-3-yl - aI¥ noj - et hoxy}- qui nazoline

(The s%%g“far]ﬁbe ha&é%?axsﬁgrjfefah Ieé'rﬁ r‘%’%ﬁr o-a‘?étFr_an- 2-one was prepared by

r eact ileassf sPebtomm B8 o- ffzar S27on& 2/ tIM et hyl benzyl anmi ne and

subsequent hydrogenol ytic renoval of the benzyl group) Rf value: 0.42

(silica gel, ethyl acetate /methanol = 9:1i ghss S ictrun1 ESI+) : mz =

515, 549) [ #+H|(3+ chl@ro-4 {EXpren R phbit }OhRPAEYFLOPERLYIOXY T N (. 2 -

hydrOryng-EgﬁRblkxo—teﬁfah drof$$?n—3-y1)—N—methyl-?mino]—ethoxy}—

D hbarpasae (ST RO P 220 NPl LA by avo-
furan-2-one was prepared by reaction of 3-bromo-dihydro-furan-
2-cne with N-methylbenzylamine and subsequent hydrogenolytic
removal of the benzyl group)

R, value: 0.42 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI'): m/z = 515, 517 [M+H]"

(10) 4—[(B-bromo—phenyl)amino}-6—(2—{N—(2-hydroxy~2—methy1-
prop-l—yl)-N-[(ethoxycarbonyl)methyl]-amino}-ethoxy)-7—meth-

oxy-quinazoline

(11) 2-[(3-bromo-phenyl)amino]-6-[2-(6,6-dimethyl-2-0oxo-mor-
pholin-4-yl) -ethoxyl -7-methoxy-quinazoline
R, value: 0.33 (silica gel, ethyl acetate)
Mass spectrum (ESI™): m/z = 4929, 500 [M+H]~

(12) 4-[(3-bromo-phenyl)amino}-6-{2-[N-(2-oxo-tetrahydrofuran-
4-y1) -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 hydrogenclytic removal of the benzyl

group)
R, value: 0.38 (silica gel, ethyl acetate/methanocl = 9:1)

Mass spectrum (ESI'): m/z = 485, 487 [M-HI’



(i) 4- [ (3-brono-phenyl) amno] -6- [2- (6, 6-dinethyl-2-oxo-nor-
phol i n-4-yl)-ethoxy] - 7- met hoxy- qui nazoline R value: 0.33 I 1ica gel
ethyl acetate) Mass spectrum (ESI-) : mz = 499, 500 [N%Fﬂ1é E§Wﬁ30§3
(3-brono-phenyl) amino] -6-{2- [N (2-oxo-tetrahydrofuran-

4-yl ) - N net hyl - am no] - et hoxy}- 7- net hox;§ qui nazoline (The starting nateri al
4 - et hyl am no-di hydro-furan- 2 -one mas prepared by reaction of
SH- furan-2-one with N-nethyl-benzyl- am ne and subséquent hydrogenol ytic

renmoval ..Qf enzyl group) R wvalue: 0.38 (silica gel, ethyl acetate
/ met ha — g Mass spectrum (ESI-) : mz = 485, 487 [MH 14 August
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by chr ogmingzaphiyeonima 5 sil iszhagell cAhenraddthicet hpdxture is refluxed
acetateleth /c t qyeo S 1 uant .
Yield: é n§g§#l %Zwsat ﬁlg%)rﬁ L&EL %of%r%%%gr%g%% %gsé %gegjtar um
(El) : tden5asd 5?5: [vude pradyc brso 9 ki elfonstpgraply on a
(carbo f%ié&' ge:m'd&nﬁﬁ Rt }eBhyt ac&tr&re/zu_rewaxﬁéw@@l@eﬂerakeaf I'N
sodi um roxi de sol ution _are added to 1 g?

aqueous ammonia solution (9:1: a eluant

Yield: 97 mg of (14 % of theory),

melting peoint: 118-122°C

Mass spectrum (EI}: m/z =-573, 575 [M]”

Exampie 5

4-[ (3-bromophenyl)amino] -6-{2- [4- (carboxymethyl) -piperazin-

1-yllethoxy}-7-methoxy-guinazoline

0.19 ml of 1IN sodium hydroxide solution are added to 100 mg of
4- [ (3-bromophenyl)amino] -6- (2- {4- [ (ethoxycarbonyl)methyl] -
piperazin-1i-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/trifluorcacetic 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:



4- [ (3-bromophenyl) am no] -6- (2-{4- [ (ethoxycarbonyl) nethyl ] -

pi peraz.in-1-yl}ethoxy)-7-nmethoxy-qui nazoline in 0.30 m o%

tetrahydrofuran. The reaction mixture is stirred for three 4 hggyss 2993

ambi ent tenperature. Another 0.9 m of IN sodium hydroxide solution are
added and the m xture is stirred ove Blght Then it is neutralised with IN
hydrochl oric acid and concentrated by evaporation. The solid residue is
triturated wth ethyl acetate and suction filtered. Yield: 100 ny
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pi peri di n-4-yl } met hoxy) - 7- met hoxy- qui nazoline - (3) 4- [ (3 -

chiorqghe@fpﬂyu&mmﬁro§h$ﬁ§laEm&neﬂh@ﬁ%#ﬂqﬁWqﬂhqumathnyl}methyll_

i peridin-4-y t - 7- met hoxy- quli
ESPChP&PéxﬁiQJHg%giﬁ%%§P?xghf26%é£?d¥y:&J%H%éé%oxycarbo--
nyl)nethyll-piperidin 4-yl } met hoxy) - 7- met hoxy- qui nazoline (5) 4 - [ (indol

- 3 m Jc%}ﬁ&o &ifiuo%oL§EQ%§ﬂ9 (HBT)6J¢¥thféthoxﬁcarbo~

plperl |n 4 quirnazal 1 ne (6) enyl et hyl)
am nopyl>meth@{111-p$p%mﬂé;eyéawg REOhRgthy] qmethoxy - qulnazollne
pi peri di n-4-yl } met hoxy) - 7- met hoxy- qui nazoline (7) 4 - [ (3 - e

b1 vor i@ A LA oy Drambbad g il ey ese ol Akt b -

piperidin-4- -yl }methoxy) -7-methoxy-quinazoline

(6) 4-[(l-phenylethyl)aminol]-6-({1-[(ethoxycarbonyl)methyl]-
piperidin-é—yl}methoxy)—T—methoxy-quinazoline

(7) 4-[(3—ethynylphenyl)amino]—6-({1-[(ethoxycarbonyl)methyl}—
piperidin-éﬂyl}methoxy)—7-methoxy-quinazoline

(8) 4-[(3-bromophenyl)amino]-6-{{1-[(ethoxycarbonyl)methyl]-
piperidin-4-yl}methoxy) -7-methoxy-quinazoline

(3) 4—[(3Lbromophenyl)amino]-6—({1-[(hexyloxycarbonyl)methyl]—
piperidin-4-yl}methoxy) -7-methoxy-quinazoline

(10) 4—[(B—bromophenyl)amino]-6—({l-[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



(8) 4 -

[ (3 -bronophenyl) amno] - 6 - ({ 1- [ (ethoxycarbonyl) nmethyl ] -
pi peri di n-4-
4-

yl } met hoxy) - 7- net hoxy- qui nazoline (9) 4 - [ (3 -bronophenyl)
amino] - 6 - ({ 1- [ (hexyl oxycarbonyl) methyl ] - 14 August 2003
pi peri di n- yl}nethoxy) 7- met hoxy- qui nazoline (10) 4- [ (3-bromophenyl)
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am no] (146 4-QﬂBLbﬂomdﬂhEﬂ?&mthnebhsFyMl—{(dlmethoxyphosphoryl)-

(5 b oBPAERI T PR st Y P T bt ey e hose
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et hyl ] - pi peri |n- 7- met hox azoline (17) 4-
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(3- bronmophenyl ) am no] - 6- ( 2- {4-[ (et hoxycar bony

| ] - pLper aziln3thpdmapieayl Aameabx§ = qéitnazolli (ﬁéh@mcaqrhorfyl()sne-
0
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(19
t hy
4-[
t hy
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(18) 4-[(3-bromophenyl)amino] -6-(2-{1- [1- (methoxycarbonyl) -
ethyl] -piperidin-4-yl}ethoxy) -7-methoxy-quinazoline

(19) 4-[ (3-brdiophenyl)amino] -6- (2-{1- [ (methoxycarbonyl)me-
thyl] -piperidin-4-yl}ethoxy) -7-methoxy-quinazoline

(20} 4-[(3-bromophenyl)amino] -6-(2-{4- [ (methoxycarbonyl)me-
thyll -piperazin-1-yl}ethoxy)} -7-methoxy-quinazoline

(21) 4-[{3-bromophenyl)amino] -6-(2-{4- [ (ethoxycarbonyl)methyl] -
piperazin-1-yl}ethoxy) -7-methoxy-quinazoline

(22) 4-[(3-bromophenyl)aminecl -6-(2-{1-[(ethoxycarbonyl)methyl] -
piperidin-4-yl}ethoxy) -7~methoxy-quinazoline

(23) 4-[(3-bromophenyl)amino] -6-(2-{1-[1,2-bis(ethoxycarbonyl} -
ethyll -piperidin-4-yl}ethoxy) -7-methoxy-quinazoline

(24) 4-1(3-bromophenyl)aminol -6-(2-{4-[1,2-bis(ethoxycarbo-
nyl) ethyll -piperazin-1-yl}ethoxy) -7-methoxy-quinazoline



pi perazin-1-yl }ethoxy)-7-nmethoxy-quinazoline (22) 4- [ (3-bronophenyl)

am no] -6- (2-{1- [ (ethoxycarbonyl)nethyl] -

pi peri di n- 4-yl Yet hoxy) - 7- - met hoxy- qui nazol i ne (23) 4- [ (31hfes¥iRERTI)

am no] -6- (2-{1- (1, 2-bis (ethoxycarbonyl) -

et hyl ] - pi peri di n-4-yl } et hoxy) - 7- netho*quylnazollne (24) 4-
((3-bronophenyl) am no] -6- (2--{4- bi s (et hoxycarbo-

nyl ) et hyl ] - piperazin I yI}ethoxy) 7- nethoxy qU|nazoI|ne 14 August 2003 - 82
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} - pi pe oxy] - 7-met h- oxy-qui nazoline (27) 4- [ (3-bronophenyl)
am no] -6-{2- [2- (nethoxycarbonyl) -pyrro- lidin-1-yl]ethoxy}-
7- met hox ¥y QUi N3z mndAfinyl r athids) - @4:@211-)0138'{1!'-)[(6ﬂhn@cy]ca-rbcﬁlyl){m92---[ 2
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-t hyl | - gkpegudhazgyigepr opyl oxy) - 7- met hoxy- qU|nazoI|ne (39) 4 - [ (3
-bromophenyl) amno] - 6 - (3 - { 4 - [ (methoxycarbonyl) ne-

t hyl ] - pi perazi n-1-yl } propyl oxy) - 7- nethoxy ui nazoline (31) 4 - (3

- - br ompphig nyﬂ-)[ (ambm:]moplﬁenyl Bamigol-6-{2¢ 22 héméb@%ﬁ:ﬂr)waP}]rro—
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pi peri din-4-yl 5 2- hydrox%qgrqgg ¥%- -ne% oxy-qui nazoline (34) 4 - [ (3
" - br onSpReRy Y] ghEw L XY 1agiraforttfioxycar bonyl ) nethyl ] -

(29) 4-[(3-bromophenyl)amino] -6-(3-{1- [ (methoxycarbonyl)me-
thyl]-piperidin—4—yl}propyloxy)—7—methoxy—quinazoline

{30) 4- [ (3-bromophenyl) amino] -6- (3-{4- [ (methoxycarbonyl)me-
thyl]-piperazin-l—yl}propyloxy)~7—methoxy-quinazoline

' L]
(31) 4-[(3-bromophenyl)amino] -6-(3-{4- [ (ethoxycarbonyl)methyl} -
piperazin—l—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]-
piperidinvé—yl}—2-hydroxy—propyloxy)-T*methoxy*quinazoline

(34) 4-[(3-bromophenyl)amino]l -6~ (3-{4- [(ethoxycarbonyl)methyl] -
piperazin—l—yl}-2-hydroxy~propyloxy)—7—methoxy—quinazoline

(35) 4-[(3-methylphenyl)amino]-6-(3-{4-~[(ethoxycarbonyl)me-
thyll-piperazin-l—yl}propyloxy)-7—methoxy-quinazoline

(36) 4—[(3-chlorophenyl)amino]-6—(3—{4—[(ethoxycarbonyl)me~
thyl]—piperazin—l—yl}propyloxy)-7~methoxy—quinazoline



pi perazin-1-yl}-2-hydroxy-propyl oxy)-7-nmet hoxy-qui nazol i ne (35) 4- |

(3- et hyl phenyl) am no] -6- (3-{4- [ (ethoxycarbonyl) ne-

t hyl ] - pi perazi n- 1-yl } propyl oxy) - 7- met hoxy- qui nazol i ne . (316fugust20p3 .
chl orophenyl) am no] -6- (3-{4- [ (ethoxycarbonyl) ne -

t hyl ] - pi perazi n-1-yl } propyl oxy) - 7- met hqggy- qui nazol i ne 14 August 2003 - 83
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(42) 4-[(3-bromophenyl)amino] -6-({1-] (ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -7- (2-methoxyethoxy) -quinazoline

(43) 4-[(3-bromophenyl)amino] -6-(2-{1- [ (ethoxycarbonyl)methyl] -
piperidin-4-yl}ethoxy) -7- (2-methoxyethoxy) ~quinazoline

(44) 4-[(3-bromophenyl)amino] -6-(2-{4- [ (ethoxycarbonyl)methyl] -
piperazin-1-vyl}ethoxy) -7- (2-methoxyethoxy) -quinazoline

(45) 4-[(3~bromophenyl)aminol-6-(2-{4- [(ethoxycarbonyl)methyl] -
piperazin-1-vyl}ethoxy)-7-ethoxy-quinazoline

(46) 4-[(3-bromophenyl)amino]-6-(3-{1-[(ethoxycarbonyl)methyl] -
piperidin-4-yl}propyloxy) -7-ethoxy-quinazcline

(47) 4-{(3-bromophenyl)amino]-6-(3-{4-[(ethoxycarbonyl)methyl] -
piperazin-1-yl)propyloxy) -7- (2-methoxyethoxy) ~quinazoline

(48) 4-[(3-bromophenyl)amino]-6-(3-{1-[(dimethoxyphosphoryl) -
methyl] -piperidin-4-yl}propyloxy) -7-methoxy-quinazoline



nethyl]-piperidin-4-y|}propy|oxy)-?-nethoxy-quinazoline 14 August 2003 - 84
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(55) 4hdry3umchmwbhepiperaninoll y@Jpgmprnxx {etiridyeay banihpzadingl | -
pi perazin-1 - yI}butonxy) 7- met hoxy- qU|nazoI|ne (56) 4- [ (3-bronophenyl)
am no] -6- (2-{N (et hoxycar bonyl ) net h d&
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am no} &10%y) r 5 Iﬁ&l%‘}_yh% ozl hRe -54 [AugYsly 12-ngath<§%rcarbonyl ) me-
thyl] -2- (ethoxycarbonyl) -ethyl}-piperidin-4-yl) propyloxyl -
7-methoxy-quinazoline

(54) 4—[(3-bromophenyl)amino]—6-(4-{1-[(ethoxycarbényl)methyl]-
piperidin-4-yl}butyloxy) -7-methoxy-quinazoline

(55) 4-[(3-bromophenyl)amino] -6-(4-{4- [(ethoxycarbonyl)methyl]—
piperazin-1-yl}butyloxy) -7-methoxy-quinazoline

(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-quinazoline

(59) 4-[(3-bromophenyl)amino] -6~ (2-{N- [(ethoxycarbonyl)methyl]-
N- (cyclopropylmethyl) -amino}ethoxy) -7-methoxy-quinazoline

(60) 4-[(3-bromophenyl)aminol-6-(2-{{{ethoxycarbonyl)methyl] -
amino}ethoxy) -7-methoxy-quinazoline



(61) 4- [ (3-bronophenyl) amno] -6- (2- {N- [ (ethoxycarbonyl)nethyl] -
N-cycl opropyl -am no } et hoxy) - 7- net hoxy- qui nazol i ne (62) 4- (3
-bronophenyl) anino] -6- (2-{N- [ (methoxycarbonyl) me- thytfiugust2003

- N- et hyl am no} et hoxy) -7-net hoxy- qui nazoline - ... (63) 4- [ (3

- bronophenyl ).amno] - 6 - (3 - { N (et hoxycar bonyl) nme -
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- bromophenyl ) am no] -6- (3- { N, N-bis ( (methoxycarbonyl) - nethyllam no

3 OPY o TTP By ek BaR 1ttt Loy 1 SRRl g3 e

(66) 4-N-[c3('c319propmlh@rmm)0}mhw<]y)-ﬁl welhdy-quimg wkimar bonyl ) methyl] -
N- et hyl am no} but yl oxy) - 7- met hoxy- qui nazol i ne (67) 4- [ (3-bronophenyl)

am no} -6- (4-{N N-bis [ (ethoxycarbon I me- '
thyl]arﬁsrﬂﬂ}b%'théx?)fomw inyed {t68) (methoxpearbanphemgl) am no]
- 6- (f%h.lﬂfﬁﬂﬁéﬁ ﬁéﬁﬁ&blfgg%myﬂ T-methoxy-qulnazollne__w".

2- 0X0- m)rpho I n-6-yl}met hyl met hoxy- qui nazoline (59) 4- [
(3 bronophenyl) am no] -6- [ (4--nethyl-2-o0xo0-norpholin-

6-yl ) metdm)l oxyl ¢3 - bEbhopketiyil) atdnale &-7Q)- 47~ [{me(tauo:bf&mbﬁ?yi hanino] - 6
a

- 2 h 7-nmeth 71) 4-

PR SR L e e e L T R

car bonyl ) met hyl | - pi peri di n- 1- yI }pr opyI oxy) 7- met hoxy qU| na- zoline (72) 4-
4-

E:a§ boﬁgq%hnefqh F? BEBHBB?% %??830 é) @31& oxy qui naﬁ%‘cafbonyjm—

August TEIY %611'1? yozvy P 7bFﬂ@ AW rRAdIdne 6, 7-bis (2-{N [

(ethoxycarbonyl) - nmethyl |-Nnmethylanino }ethoxy)-qui nazol i ne .

(65) 4-[(3-bromophenyl)amino]-6-(3-{[(ethoxycarbonyl)methyl]-
amino }propyloxy) - 7-methoxy-quinazoline

(66) 4-[{3~bromophenyl)amino] -6- (4-{N- [ (ethoxycarbonyl)methyl] -
N-methylamino}butyloxy) -7-methoxy-quinazoline

(67) 4-[(3-bromophenyl)amino]-6-(4-{N,N-bis{(ethoxycarbonyl)me-
thyl]l amino}butyloxy) -7-methoxy-quinazoline

(68) 4-[(3-bromophenyl)amino] -6-({4- [ (methoxycarbonyl)methyl] -
2-oxo-morpholin-6-yl}methyloxy) -7-methoxy~-quinazoline

(69) 4-[(3-bromophenyl)aminol -6-[{4-methyl-2-oxo-morpholin-
6-yl)methyloxyl] -7-methoxy-quinazoline

{70) 4-[(3-bromophenyl)amino] -6-[(2-oxo-moxrpholin-6-yl)methyl-
oxyl -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—[(me;hoxy-
carbonyl)methyl] -piperidin-4-yl}propyloxy} -7-methoxy-quina-
zoline



(74) 4- [ (3-bronophenyl) amno] -6, 7-bis (3-{N [ (ethoxycarbonyl) nme-
thyl]- N net hyl am no }propyl oxy)-qui nazoline (75) 4- [ (3 -bronophenyl)

am no] -6- [3- (norpholino) propyloxy] - R4Rugwﬂ20¥3

7-[ (et hoxycar bonyl ) net hoxy] - qui nazoline (7.6) 4- [ (3-bronmophenyl) am no]
-6- [2- (norpholino) ethoxy] -7- [ (eklg- —.oxycarbonyl) methoxy]-qui nazoline
(77) 4- [ (3 -bronophenyl) amno] - 7 - ({ 1- [ (nethoxycarbonyl) nethyl ]
- piperidin-4-yl}nmethoxy)-6-nmet hoxy-qui nazoline (78) 4- [ (3-nethyl phenyl)
amno] -7- ({i- ( (ethoxycarbonyl)nethyl] - :

pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui | i ne_(79)

- [ ( 3- 61 orbphbhyPTERPRBERYL) (] ﬁéi-&@a‘-? E%hﬁy kiR Hypfycarbonyl) -

pi per inghithvt V1N IRé BB Y hmb 1k il uzd 2 $iei R80),
4-[(3-chl oro-4-fluoro-phenyl)amno] -7-({1-1(ethoxycar-
bonyl ) met hyl ] - pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui nazol i ne {81) 4- [
(indolﬁﬁgwIQ-FﬂjnbiomaphéhyiDa@duhdxyt&?ﬂnth3-hﬁ;hyeq?o?ycaﬁbonfl)ﬁe()
i peridi n-A4- t hoxv) - e (1Y ' 4- 1- phenyl et
B mot T D RO B [nA 01 108 e
pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui nazoline (83) 4- [ (3-ethynyl-phenyl)
' rehi- thyl f3- : -
Sppgﬂ‘&fﬁ- 44—5?55”-&%%@%%%%%? I%Hox% quiiw}latzaol (inflloer%%%l%?) E():If%pl-f}t')cru(gyrr%phenyI )
am nol7~ rteyoxygarbohyky BartheRpl)) - Ertngcjine
pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui nazol i ne 14 August 2003 - 87 (85) 4-
3-b h I ' - 7= i.- I I thyl] -
bi por | A1 £31 e FORgPEBY RATSRAGU nt o r by o TR AL B shshs )
an noloxytafdny]l Pmethbkel ycarimamad)iret hyl ] - piperidin-4 -yl } methoxy),
-6 -nethoxy...quinazcline 4- [ (3 -bronophenyl) amno] -7- (fl-. [3-

(et hoxycarbonyl) propyl ] - (87)
(77) 4-[(3-bromophenyl aminol -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)aminol -7-{{1- [ (ethoxycarbonyl)methyl] -
piperidin-4-y1l}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—s—yl)amino]—7—({1-[(ethoxycarbonyl)methyl]—
piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(82) 4—[(1-phenylethyi)amino]—7-({1—[(ethoxycarbonyl)methyl]-
piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(83) 4ﬂ[(B-ethynylphenyl)amino]—7—({1-[(ethoxycarbonyl)methyl]—
piperidin-4-yl}methoxy} -6-methoxy-quinazoline

(84) 4-[(3-bromophenyl)amino] -7~ ({1-[(ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -6-methoxy-quinazoline



pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui nazoline (88) 4- [(3 -bronophenyl)

amno] -7- ((1-] (ethoxycarbonyl) nethyl ] -

pi peri di n- 3-yl } net hoxy) - 6- net hoxy- qui nazol i ne (89) 4- [ (314 HHevagRBaYI)
amno] -7- ((1- [ (ethoxycarbonyl) nethyl ] -

pyrrolidin-2-yl}methoxy) - 6-met hoxy- qui nazol ine (90) 4- [ (3 -bronophenyl
amno] -7- (fl- [ (di met hoxyphosphoryl )™ ne-

thyl] - pi peridi n-4-yl} net hoxy) - 6- net hoxy- qui nazoline (91) 4- |

(3--bro epylpksa ( X _
phoryl]ggtgy?} plpgil ??Hgn* ﬂémin&]ﬂﬁetgg g&éﬂ%ﬁ?ﬁ%ﬁg?ﬁ%gy%éqfthyl]

( 3- br orPpRER}E)Nadi-¥d] mer-hqw ¢ qme DROXE-TeindZ9EdRBonyl ) - ethyl]

- pi peridin-4- yl}nethoxy) 6- et hoxy- qui nazoline (93) 4- [ (3-bronophenyl)

Hathyl {95 bi fetiar kRSP ST - o ikt Mt KRB PREYLSAF BFLI (3

- br onophepek i dadi- aelyl-} ke titisxyt)1- 6 {riet oy hoxiiwas dbivye ) -
t hyl ] - pi peridi n-4-yl } et hoxy) - 6- met hoxy- qui nazol i ne (95) 4- [
3- bronophenyl.)) am no] -7- (2-{1- [ (nethoxycarbonyl)ne
hyl ] - pi®eri di-fi{3- pﬁpmﬁmhanIiamnmm&yﬂqu{haﬁb+(mkhquvarbonyl)prOPyll-
[

e
E 1] -
4-[ (3- I
th I(] gﬁggggggla%¥| )La?}lgq# }é@ oxy %ﬁ zoI I ne 14 August 2003 - 88
(97) 4- ( (3 -bronophenyl) anlno] -7- (2-(4- [ (ethoxycarbonrl) nethyl ]
pi peraziggi-yl Iah%b}rr IO Tt Naz0f 1:03[ (SR odycdrbendl prrphenyl)
am no] -7/- - 0X carbony th
plpen(ﬁ%ﬁﬁryﬂ}ﬁfﬁoﬁgﬁ (ﬂ%gﬁé%g R3AILIRe [ (3- bronophenyl )
am no] -7- (2 {1- [1,2- bIS (ethoxycarbo-

| )eth di mes h <
(3 br ontBhEns T CARERsToR A A YR s O LR LA ety -

nyl)ethgk#rplpénazﬂﬁyﬂ yk#ﬁminv%ﬁﬁfmeﬁhdnquuﬁn nee

(90) 4-[(3-bromophenyl)amino] -7- ({1-[(dimethoxyphosphoryl)me-
thyll -piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(91) 4-[(3~-bromophenyl)amino] -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-
thyll -2- (ethoxycarbonyl) -ethyl}-piperidin-4-yl)methoxy] -
6~-methoxy-gquinazoline

(94) 4-[(3-bromophenyl)aminol-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)aminol-7-(2-{4-[(methoxycarbonyl)me-
thyll -piperazin-1-yl}ethoxy)-6-methoxy-quinazoline

-)



(101) 4- [ (3-bronophenyl) amno] -7- [2- (4-{i- [ (ethoxycarbonyl)ne-
thyl]-2- (et hoxycarbonyl) -ethyl}-piperazin-I-yl)ethoxy]-6-neth-

oxy- qui nazol i ne (102) 4- [ (3 -bronophenyl) anino] -7- [2-14Augyst2003

(et hoxycar bonyl) me- '
thyl]-2-(ethoxycarbonyl)-ethyl}-piperigin-4-yl)ethoxy]-6-meth-

oxy-qui nazoline (103) 4- [ (3-bronophenyl) amno] -7-{2- [2-

(et hoxycarbonyl) -pyrro- lidin-i-yl] ethoxy}--6-nethoxy-qui nazoline (104)

a- A1 oyopper j nihe] -b2-(2lquh sef) PR )
a 15‘?1’]3’;?{%5? WrdndPhBak1) Anind - (2(-8t54) qggé%ﬁa%agﬁbo@mcﬁh%ﬁ o]

. ) Xy-qui nazoline (1 ) ronopheny
-7- quperqzxnmgﬁﬁi?@ﬁhgﬁﬁ}rﬁﬁggthoxy-qulnazollne
t hyl ] - pi peridi n-4-yl }propyl oxy) - 6- met hoxy- qui nazol i ne (106) 4- [ (3

- br onmophenyl mno] -7- (3:(4-. t hoxycar.bonyl ) ne -

] -Gtk (- BErSBREIY 0875 B8 mari ) Sq i ARpsw Rt ey 3] -

- br omgpheyAl dimwd 1pl } eThokP) - 64mekEhbatyhepainarbdiyk) me-

t hyl ] - pi perazi n- 1-yl } propyl oxy) - 6- met hoxy- qui nazol i ne (108) 4- |
(3-bronmophenyl) amno] -7- (3-{i- [ (ethoxycarbonyl) ne-

t hyl ] -(sigerd di {8 -deydhopbeyydbkgnisoheZhdRy{duilda2obisd ethospatb@o03 - 89

thyt) R Y R POl ) oLy P RN e | e (110) 4

[ (3 -bronophenyl) amno] -7- (3-{4- [ (ethoxycarbonyl) me-

t hyl ] -mi I = ~IT8t I FRe-(111) 4-
"Ll Pl (1 B el (110) 4
thy|]rmlﬁ@rté&3fw-19§@?ﬁ%%‘§rr%x¥§ BEABEH, i%-’ﬁ‘ﬁfzﬁﬁﬁrﬂﬁé e [ (3 -
chl orophenyl) amino] - 7 - (3 - { 4 - [ (ethoxycarbonyl) ne -
thyl]_Bkﬁsr%Efkékﬂgéégﬁﬁgﬁgfygﬁ?hg?gggf¥:qu?§;quQ%oxycarbonyl)me-
thyl] -2- (ethoxycarbonyl) ~ethyl}-piperazin-1-yl)ethoxy] ~6-meth-

oxy-guinazoline

(102) 4-[(3-bromophenyl)amino] -7-[2-(1-{1-[(ethoxycarbonyl)me-
thyl] -2- (ethoxycarbonyl) -ethyl}-piperidin-4-yl) ethoxy] -6-meth-

oxy-quinazoline

(103) 4-[(3-bromophenyl)aminoc] -7-{2- [2- (methoxycarbonyl) -pyrro-
lidin-1-yl]ethoxy)}-6-methoxy-quinazoline

(104) 4-[(3-bromophenyl)amino] -7-{2-[2- (ethoxycarbonyl) -piperi-
din-1-vl]ethoxy}-6-methoxy-quinazoline

(105) 4-[(3-bromophenyl)amino]-7-(3-{1-{ (methoxycarbonyl)me-
thyl] -piperidin-4-vyl}propyloxy) -6-methoxy-quinazoline

(106) 4—[(3ﬂbromophenyl)amino]-7—(3-{4—[(methoxycarbonyl)mél
thyl]—piperazin—l—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



(113) 4- [ (indol-5-yl) amnol -7- (3-{4- [ (ethoxycarbonyl)nethyl] -
pi per azi n- 1-yl } propyl oxy) - 6- net hoxy- qui nazol i ne (114) 4- | 41 phe %Iethyl)
amno] -7- (3-{4- [ (ethoxycarbonyl) ne- 14 August 200
t hyl ] - pi per.azi n- 1-yl } propyl oxy) - 6- net hoxy- qui nazoline (115) 4 - [ (3
- bromophenyl) amno] - 7 - { 3 - [ 2 - énethoxycarbonyl) -
pyrrolidin-l-yl]propyloxy}-6-nethoxy-q hazoline (116) 4 - [ (3
-bronmophenyl) amino] - 7 - { 3 - [ 3 - (methoxycarbonyl) -
4- et hyl - pi per azi n-1- -yl ] propyl oxy} - 6- net hoxy- qui nazol i ne (117) 4 - [ (3
- bromophenyl ) amno] - 7 - 1-- (et hox carbonyIL met hyl -

o}

p|per|mﬁiQ&hH%1ﬁﬁ3nkG©mﬁpbééﬁ%yaﬁmnﬁhzBrK e{ttidpt XYFaF®OnNﬂdMEphenyl)
am no] th&l]iﬂﬂpeﬁl&ﬁﬁhQX¥EFf§0HYﬁ}o L B¥bp¥loxy) -6-meth %fg}qx;pﬁ (3

pi peridin-4 nmet hox 2- met hoxyet hoxy)-qui nazol i ne (
-bronnpﬁ@%ﬁ?ﬁ amino] - 7 - (2 - { 1- [ (ethoxycarbonyl) ne -
thyI] pi peri di n-4-yl } et hoxy) - 6- ( 2- net hoxyet hoxy) - qui nazol i ne 14 August 2003

s ¢ Dl A b bR Vet AT VL (314 Sk okt R ot a0 4.

[ (3 - bthgﬁﬁh@q@@r&znmmﬂ}yl } 72 -hy@roxy-pgrepylosyhek ymathomyk- uiea—
thyl] - phgir Q n- 1-yl } et hoxy) - 6- et hoxy- qui nazoline (122) 4- [ (3

- br omopheny amno] -7- (3-(:L7 [ (ethoxycarbonyl) ne -

t hyl ] - pi peridin-4-yl}propyl oxy)-6--et hoxy-qui nazoline (123) 4 - [ (3

'bronDpﬂgﬂib)édeﬁldeth§iphé I)émfno]17(ﬁihflngégﬂa¥&kagﬁonyleTe—

thyl] - p| erazin-1-yl}pr opy %é: 2- met hoxyet hoxy) - qui hazol i ne 24)
4-1(3-bF H&éh@ﬁﬁ%ﬁ% X I{qmﬂ PRespharingzoline
met hyl ] - plperldln -yl } propyl oxy) - 6- nethoxy qui nazoline (125) .4-

ot iyt 1 (GBS A D) Tk T o p??%??a&cémgmme

- br onophepyll )y pamen@zin-7A ~y]} Broepyoxy - q etetboxyjruiethyglinphos -
phoryl ] met hyl } - pi perazi n- 1-yl ) pr opyl oxy] - 6- met hoxy- gui nazol i ne

(113) 4-[(indol-5-yl)amino]-7-{3-{4-[(ethoxycarbonyl)methyl] -
piperazin-1-yl}propyloxy)-6-methoxy-quinazoline

(114) 4-[(1-phenylethyl)aminol-7-(3-{4-[(ethoxycarbonyl)me-
thyll -piperazin-1-yl}propyloxy) -6-methoxy-quinazoline

(115) 4-[(3-bromophenyl)amino}-7-{3-[2- (methoxycarbonyl) -
pyrrolidin-i-yllpropyloxy}-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)aminol-7-({1-[{ethoxycarbonyl)methyl] -
piperidin-4~yl}methoky)—G—ethoxy-quinazoline

(118) 4-[(3-bromophenyl)amino]-7-({1- [ (ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -6- (2-methoxyethoxy) -quinazoline

(119) 4-[{3-bromophenyl)amine]-7-(2-{1-[{ethoxycarbonyl)me-
thyl] -piperidin-4-yl}ethoxy) -6- (2-methoxyethoxy) -quinazoline



(127) 4- [ (3-bronophenyl)amino] -7- [3- (1-{ [ (methoxy) (ethyl)phos-
phoryl | nmethyl}-piperidin-4-yl)propyl oxy]-6-nmethoxy-quinazoline (128) 4-
(3-bronophenyl ) amino] -7- (3-{4- [1,2-bis (ethoxycarbo- 14August200
nyl ) et hyl ] - pi perazin-1 -yl } propyl oxy) - 6- met hoxy- qui nazol i ne (129) 4- [
(3-bromophenyl ) amno] -7- [3- (1-{1-gf (ethoxycarbonyl) -

nmet hyl ] - 2- (et hoxycar bonyl ) - et hyl } - plperldln 4- yI)proponxy]

6- met hoxy- qui nazol i ne (130)

t4h[ I(]3 @i er Pi(;]egy%%gfbﬂg hén tho ul nazol i_ne carbonyl)me—
- b?lonﬁgﬁglrﬂy‘m%ﬁ%fln 3- %lflge%%:o::{yq.e Z(Zy (l'r% l‘mé,h -)qlﬁ%nazoilne

thyl ] - pipera2|n 1-yl } butyl oxy) - 6- nethoxy qU|nazoI|ne 14 August 2003 - 91
132 3- hen no t.hox carbOX| me-

Uiyt ) -7k 17 B TR oRpRBRo Y Ta Mied o oo (A Ty AL

( 3- br amiienpipesatint 1-#1 } €2hoki) Nebies Hoxtyetchonsrarlbionsy | ) -

met hyl ] am no} et hoxy) - 6- met hoxy- quinazoline (134) 4- [ (3 -bronophenyl)

amno] -7- (2-{N- [ (ethoxycarbonyl) ne -

t hyl ] -(928) hy4 aMME@MOR??nﬁlhﬁtﬂh@@ =i (Baddid e tluga)carbeny B) me-

-bro =d=y{ 2prbp el HERRNOMAINAZE in
thyl ] - gy prGE@ %EthyI¥ gnlgg} hoxy) - 6- mét hoxy- qU|nazoI|ne (136) 4- |
(3-bronmophenyl) amno] -7- (2-{ [ (ethoxycarbonyl)nethyl] -

am HO%\i@.tzm?ﬁ ﬁgﬁﬁgﬁrﬂ&pﬂdhﬁ}ﬂaﬁ_ﬁ%}( Y3718 44 [ (et hduyarahey]l )ma@ni no] - 7-
L R R nxii%m?y)loa%éh&y MRS R B inazeline

-bromophenyl ) amno] -7- (2-{N (et hoxycar bonyl ) ne- thyl]-Nnethyl
am “03(};%@0@) delt @é%&ﬂ%%gﬂiﬁféﬂ%? 133924 [ ik REATRRIGIN by 2oL NO]

{ hyI ] mwwwmm Bp§t+yv pr@pﬁpw}yﬁqmamm@%qaﬁnlmq
(3-bronmophenyl) amino] -7- (3-{N,Nbis E (nethoxycarbonyl) -

(125) -4- [ {3-bromophenyl) amino] -7- (3-{4- [ {(dimethoxyphosphoryl) -
methyl] -piperazin-1-yl}propyloxy) -6-methoxy-quinazoline

(126) 4-[(3-bromophenyl)amino] -7-[3-(4-{[{methoxy) (ethyl)phos-
phoryl]methyl}-piperazin-1-yl)propyloxy] -6-methoxy-quinazoline

(127) 4-[(3-bromophenyl)aminol-7-[3-(1-{[(methoxy) (ethyl)phos-
phorylimethyl}-piperidin~4-yl)propyloxy] -6-methoxy~quinazoline

(128) 4-[(3-bromophenyl)amino]-7-(3-{4-[1,2-bis (ethoxycarbo-
nyl)ethyll -piperazin-1-yl}propyloxy) -6-methoxy-quinazoline

(129) 4-[(3-bromophenyl)amino]-7-[3-(1-~{1-[{ethoxycarbonyl) -
methyl] -2- (ethoxycarbonyl) -ethyl}-piperidin-4-yl)propyloxy] -
6-methoxy-quinazoline

(130) 4-[(3-bromophenyl)amine]-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



nmet hyl] amino }propyl oxy) -6 -nmethoxy-quinazoline (141) 4- |
(3-bromophenyl) amno] -7- (3-{ [ (ethoxycarbonyl)nethyl]

ani no} propyl oxy) - 6- met hoxy- qui nazol i ne (142) 4- [ (3 - bronﬁbﬁ@%%ﬁ?ogﬁlno]
-7- (4-[N [ (ethoxycarbonyl) ne -
thyI]-N—nethyIanino}butyloxy)-6-nethox¥-quinazoline (143) 4- [
(3-bronmophenyl) anmino] -7- (4-{N Nbis®fF (ethoxycarbonyl) -
nethyl]anino}butyloxy) 6- met hoxy- qui nazol i ne 14 August 2003 - 92 (14 4) 4-

3 -b -7- 4-, t I thyl L.-
e e e LR O TR e
4-1(3- bﬁﬂypphﬁnmé&h?mhmho}ethémyat-wmezmwmmazomne
6- yl ) met hyl oxyl - 6- net hoxy- qui nazol i ne (146) 4- [ (3-bronmophenyl) amnol -7-

[ (2-oxo-norpholin-6-yl) nethyl- oxy]-6-nethoxy-quinazoline (147) 4- |
(4- ami nex$3) 54 di b3 ebpopbphyhylammigio]-—72- (3= {§ AT- pig tehbgyycarbonyl) -

Za{ ?Znaﬂ%ﬁygy%d%ﬁé?SEﬁékR)emgﬁn}g%ﬁu%g& Qi_%%’;) a{,ﬁzcsu['i ﬁgmogyl na- zoline (148)

car bonyl ) met hyl ] - pi peri di n-4-yl } propyl oxy) - 6- met hoxy- qui na- zol i ne (149)
4- - g%f% ngp ?@yh}oﬂgbﬂgh 1?amh%o]@mmWﬁuﬁmnPI@E@@Xy@éfbon 6ymb- .

et hox U|nazoI|ne 50 t onophenyl) am no] -7-
EZ (n%t@mb]ﬁ%cithhé%ypo}gG hprat héx “?Eﬁ%ﬁﬁ%@ §%£¥%6?£}nﬁU|nazgl?ne (15%) 4-
[ (3-bromophenyl) amnol -6- [2- (2-oxo-norpholin-4-yl) -

th 7-meth 152 - G-
o (2 BR o pRGP TREGRSBRERY3) 38aPs i %&2"@ CiokksRRREo LIS .
(3 br omepPENYR) (aytmoprsﬁylméthm nmmyio Patyaoxybr phoethoxy - qulnazollne

(1i36) 4-[ (3-bromophenyl)amino] -7~ (2-{ [ (ethoxycarbonyl)methyl] -
amino}ethoxy) -6-methoxy-quinazoline

(137) 4- [ (3-bromophenyl)aminol -7- (2~ {N- [ (ethoxycarbonyl)me-
thyl]-N-cyclopropyl—amino}ethoxy)-6~methoxy—quinazoline

{138) 4-[(3-bromopheny1)amino]—7—(2—{N—[(methoxycarbonyl)me-
thyl]—N~methylamino}ethoxy)-G—methoxy-quinazoline

(159) 4-{(3~bromophenyl)amino}—7-(3-{N-[(methoxycarbonyl)mev
thyl] -N-methylamino}propyloxy) ~6-methoxy-quinazoline

(140) 4—[(3-bromopheny1)amino]—7—(3-{N,N—bis[(methoxycarbonyl)—
methyl] amino}propyloxy) -6 -methoxy-quinazoline

(141) 4—[(3—bromopheqyl)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



) et hoxy] - 7- met hoxy- qui nazol i ne (154)
3- br onophenyl ) am no] - 6-[ 2- (5, 5- di net hyl - 2- oxo- nor pho-
4-y

| ) et hoxyl - 7- met hoxy- qui nazol i ne (155) 4 - [ (3 - brotbfH8¥}2P0%ni no
(2-{4-1[ (e thoxyc arbonyl) ne -

hyl ] - pi perazi n-1-yl }et hoxy)-7-cyclo ?opylnethoxy-quinazoline 14 August
2003 - 93 (15 6) 4- [ (3 - bronnpheng ) "ami no] - 6- (2f(4- [
(ethoxycarbonyl) me -

A S S BB s

t hyl ]zm}gglﬁ@rph&iyh}et—wmmywbp@m% &Yq@i‘#h%ééPlhée( 158)

4-[(3- bromophenyl ) ani no] -6-(2-{4-[(ethoxycarbonyl) ne-

thyl ] - pi perazin-1-yl }ethoxy)-7-cycl ohex ony- nazollne 15 4- |

(3- brmwhe@ylfxsabmwpph@nxlzﬂfmcr 1'%t hiyBak Bbhyf - norPhol Ln-
thyI] lbﬁyhL%ngﬁﬁgigyidﬁiﬁgggmyﬂ@nthoxy qui nazoline (160) 4- [
(3- brbobHERGTY

th

4-y
4-[
[in
- 6
t

-br noj (2-{4- [ (ethoxycarbonyl)nme-

yl]- plpera2|n 1-yl } et hoxy) - 7- cycl ohexyl nmet hoxy- qui nazol i ne (161) 4-
(3 - Dropephenylcs - apbaebhetyl2mie] 474 bemzgkoxmozpbongh) 6mel ) methyl -
thyl]-pr perazin-1-y ethoi%% nethoxy qui nazoline (162) 4 - [ (3
-broﬁﬁﬁﬁﬁn?t?eﬁ ﬁgrqny§a €{ 4 -"[ (phenyl oxycarbonyl) -
met hyl ] - pi per azi n- yl}ethoxy) 7- met hoxy- qui nazoline (163) 4- |

(3-br enyl) anlno 4- 0%YGaL{4- [ (methoxy
bonyl ?%?Eyﬁ‘]’ 5F“é“ n- I' yI%%? %T(?/ ﬁgéﬂrﬁﬁﬂ&%%nétl zago |{ne [gntszg -
-bron@@hbﬁuyl)a&thylﬂﬂpm@er%z?n ¥- Yﬂ PYOR¥YeXY ) 5 k&%y a-
bonyl%ﬁﬁt | ] - pi perazin-1-yl}ethoxy)-7-nmethoxy- qU|nazoI|ne (165) 4- [
(3-br nyI) amno] -6- (2-{4- [ (cyclohexyl nmethoxy-
carbonyl)nethyl] pi per azi n-i -yl } et hoxy) - 7- met hoxy- qui nazol i ne (166)
4- [ (37 by ByoRhqnyl-haninen]s 6 cybepropyhery hpagi Aol 27¢43 - {1- [(methoxy—

e s R e e septiog dasa -

zoline

(149) 4—[(3-bromophenyl)amino]-7-[3—(morpholino}propyloxy]-
6—[(ethoxycarbonyl)methoxy]—quinazoline

(150) 4-[(B-brohophenyl)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]-GF[3—(2—oxo-morpholin-4—yl)pro—
pyloxy]-7-methoxy-quinazoline

(153) 4—[(3-bromophenyl)amino]-6—[2—(3—methyl-z—oxc—morpholin—
4—yl)ethoxy]—7-methoxy-quinazoline

(154} 4-[(3—bromopheny1)amino]-6-[2—(5,S—dimethyl—z—oxo-morpho—
lin-4~yl)ethoxy]—7—methoxy—quinazoline

{(155) 4-[(3—bromophenyl)amino]—6—(2-{4—[(ethoxycarbonyl)me—
thyl]-piperazin-l-yl}ethoxy)-7-cyclopropylmethoxy—quinazollne



oxycar bonyl) nethyl]-pi perazin-1-yl}ethoxy)quinazoline 14 August 2003
(168) 4-[(3-bronmophenyl)am no] -6-cyclopentyloxy-7-{2_{4-[(eth-
oxycar bonyl ) met hyl | - pi per azi n- 1- yl } et hoxy) qui nazol i ne (169§4AU9UQ2003
4-[(3- bronophenyl )am no] -6-cycl opentyl nmet hoxy-7-(2-{4-
[(ethoxycarbonyl)nethyl] pi perazi n-1-yl } et hoxy) qui nazol i ne (170)

4- [ (3- bromophenyl ) am no] - 6- cycl ohexyt ngBhexy- 7- (2- {4-
[ (et hoxycar bonyl ) met hyl ] - pi perazi n- 1-yl } et hoxy) qui nazol i ne (171)
4-1(3- bronmophenyl ) am no] -6-cycl ohexyl oxy-7-(2-{4-[(eth- oxycarbonyl)
met hyl ] - pi per azi n- 1- yI}ethoxy)quinazoIine (172) . 4- [

(3-chlo flu _ - -
2- 0X0- n{)jr%pé?ol‘%nt)glgy$¥8 ?%}“mhongs?‘q(&l( ﬁgzg[l ine (17 egrbonyl)me

4- (3- diii}drlo‘mlpden@ﬁ@npheﬁr}l )eamam) e qyElebugydicretiitazoline

2- oxo- nor phol i n-4-yl ) - et hoxy] - 7- cyclobutyloxy qU|nazoI|ne (174) 4- [
(3-chl oro-4-fl uoro-phenyl) am.no th

2- oxo- - WEDhot T h{A=-HromepheRy}) A o %'n(tzyq }6 (q% ﬁ"‘t%c’ﬂ%‘?e
(3- chl iy fpd perQz phenyl) } athosly) -0~ dyZlopentfldnyeiduinazoline

2- 0x0- not'phol1 n- 4-yl ) - et hoxy] - 7- cycl ohexyl oxy- - qui nazol i ne (176) 4- [
(3-chloro-4-f luoro-phenyl) amno] -6- [2- (6, 6-dinethyl-

2- oxo|m13ﬁmﬂ4n[{ﬂ-bf¢mephenyﬂ%EﬂnmoﬂoﬁﬁdQVMﬁﬂﬂﬂ%QhQﬁHQﬁﬁhwmﬁb)WQ77) 4-
(3-chl qQr,0-A-fluor _or_
2- 0X0' %rm’léhd?l% §39$§ N]l} ;)/cl@;)p t;?Ih%et hoxy qwlﬁggizo?ﬁ\% (178) 4-

(3-chloro_4-fl uoro- phenyl) anlno] -6- [2- (6, 6-dinethyl-

2- oxo- ﬁﬁ[glj}m N1 s Yhlofib R&ﬁlzl?aﬁﬁ%qh@W('Wf\{Ph@Qétqwmﬂmeyi 1) 4-

(3-chloro

f - ph
o Gty Boares B3 N ML B B o S PP A ALY < Ha3AP e 14

August 2003 - 95
(160) 4-[{(3-bromophenyl)aminoc] -6-(2-{4- [ (ethoxycarbonyl)me-
thyl]-piperazin—l—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

(1623) 4-1(3-bromophenyl)amino] -6-(2-{4-[(indan-5-yloxycar-
bonyl)methyl]—piperazin—l-yl}ethoxy)-7-methoxy-quinazoline

(164) 4-[(3-bromophenyl)amino] -6-(2-{4-[(cyclohexyloxycar-
bonyl)methyl}—piperazin-l—yl}ethoxy)-T-methoxy-quinazoline

(165) 4~[(3 bromophenyl)amlno] -6-(2-{4- [(cyclohexylmethoxy-
carbonyl)methyl] -piperazin-1- -yl}ethoxy) -7- methoxy gquinazoline

(166) 4-{(3—bromophenyl)amino]—6-cyclopropylmethoxy—7—(2—{4—
[(ethoxycarbonyl)methyl]-piperazin-l-yl}ethoxy)quinazoline

(167} 4-[(B-bromophenyl)amino]-6-cyclobutyloxy~7-(2—{4-[(eth-
oxycarbonyl)methyl]-piperazin-l-yl}ethoxy)quinazoline

94

[
[



(180) 4- [ (3-chloro-4-fluoro-phenyl) amno] -6- {2- [N (2- oxo-

t et rahydr of uran-4-yl ) - N-net hyl - am no] - et hoxy}-7-cycl opentyl -

oxy- qui nazol i ne (181) 4- [ (3-chloro--4-fluoro-phenyl) ani HbfuUgEtZe03 [ N
(2-oxo- tetrahydrofuran-4-yl)-N nethyl-am no]-ethoxy}-7-cycl opentyl -

met hoxy- qui nazoline (182) 4- [ (3-chloro-4-fluoro-phenyl) amno] -6- {2-
[N (2-o0x0- tetrahydrofuran- 3-y|)-th%%h9I-anino]-ethoxy}-?-nethoxy-

gui nazol i ne (183) 4- [ (3- chloro-4 fl uoro- phenyl) am no] -6 {2 [ N (2-oxo0-
t et rahydr of ur an- am nqQ| -- e

oxy- qui DI § nbi3 1 henyd) BREERTF AN e i (B 45 L
(2- OXQsxf@4F I pihdthpi B~ phpemau&mmw*%iﬁauﬂoxﬂkﬁngqazbbynﬁopenty

met hoxy-"qui nazol i ne (185) 4- [ (3-chloro-4-fluoro-phenyl) anmino] -6- [3-
(6, 6-dinethyl- 2-oxo-norpholin-4-yl)-propyl oxy]-7-net hoxy- U|na ol i ne
(186) ¢re$) (8- Lhbeboodophanyd) pémpl)- enmvissoRB LY BuekBoxXE-dr (BT~

(3 ohi brECHoFyaF BERKLIGRTEY Y prbegua sl iBohok I onhaeriRer) & |

2- 0XO0- nDrpholln 4-yl) - propyl oxy] - 7- cycl opent yl net hoxy- qui na- zoline (188)
(R) - 41140 11 Dhegvbr8hBpheng) Belindl - d-Fyclahderlimet iyky 270xa- {4-

h 4- I t
(3-c hFaké‘)tno%yw%?aﬁ{@ﬁié%&haaﬁ%%ql%%%%% P G [Gpt b1 e
2- 0xo- mor phol i n-4-yl') - et hoxy] - 6- met hoxy- qui nazol i ne 14 August 2003 - 96
(190) 4- [ (3 ;981 Qro-4- £l u9no:Rhenyly. AHmlesyroks=7( - Fadirmaidyd -

oxycarbonyl)methyl]-plperazin—l—yl}ethoxy)quinazoline

(172)_4—[(3—chloro—4—fluoro-phenyl)amino]—Gf[z—(s,s-dimethyl—
2—oxo—morpholin-4-yl)-ethoxy]-7—methoxy—quinazoline

{173) 4-[(3—chloro-4-fluoro—phenyl)amino]-6-[2—(6,6-dimethyl—
2-oxo-morphé1in-4—yl)—ethoxy]—7-cyclobutyloxy—quinazoline

{(174) 4~[(3—chloro-4-fluoro—phenyl)amino]—6-[2-(6,6-dimethyl-
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)—ethoxy]—7-cyclohexyloxy~quinazoline

(176) 4-[(3-chloro-4-fluoro-phenyl)aminol-6-[2-(6,6-dimethyl-
2~oxo—morpholin-4-yl)-ethoxy]—7—cyclopropylmethoxy—quinazoline

(177) 4—{(3—chloro~4-£1uoro—phenyl]amino]-6—{2-{6,6—dimethyl—
2-oxo>morpholin—4-y1)-ethcxy]-7—cyclopentylmethoxy-quinazoline

{178) 4—[(3—chloro—4—fluoro—phenyl)amino]—6—[2-(6,6—dimethyl—
2—oxo-morpholin—4-yl)-ethoxy]—7—cyclohexylmethoxy—quinazoline

(179) 4-[(3—chloro-4—fluoro—phenyl)amino]—6-{2-[N-(2-oxo-
tetrahydrofuran—4—yl)—N-methyl-amino]—ethoxy}—?-methoxy-

quinazoline



2- oxo- nor phol i n- 4-yl ) - et hoxy] - 6- cycl obut yl oxy- qui nazol i ne (191) 4- |
(3-chloro-4-fluoro-phenyl) amno] -7- [2- (6, 6-dinethyl-

2- 0x0- nor phol i n-4-yl) -ethoxy]--6-cycl opentyl oxy-qui _nazol 14 Aggyst @993 4-
(3_chl oro-4-fluoro-phenyl) amno] -7- [2- (6, 6-dinethyl-

2- oxo- nor phol i n- 4-yl ) - et hoxy] - 6- cycl ohexyl oxy- qui nazol i ne (193)

4-[(3-chl oro_4-fluoro-phenyl )amn no] =72§2=(6, 6-di met hyl -

2- oxo- nor phol i n- 4-yl ) - et hoxy] - 6- cycl opr opyl met hoxy- qui nazol i ne (194) 4- E

(3-chloro-4-fluoro-phenyl] am_no] (6,, 6 dlne hyhgl

2- 0X0- rrblc%)ol4111ﬁ3yF?1@Fﬁdﬁy]f161°J%§ycBI¥?§§r?t) bRTAEOr195) 4- |
(3-chl %é’cﬂaﬁﬂz&?&ﬁu?ﬁﬁﬂﬁLZfl@Weth&l-[a?ﬁrlI(CQ eﬁ:kﬂiﬁie}tm”rcyclopentyl-

2- oxo- nor phol 1 n- 4- i %ﬁet hoxyl - 6- cycl ohexyl met hoxy- qui nazol i ne (196) 4- E

(3-chl cﬁ’@fmlmﬁﬁ? enyl) amno] -7- {2- (N (2-o0x0-
t et rahydrof uran-4-yl)-N net hyl - am no] - et hoxy} - 6- net hoxy- qui nazol i ne (197)

4- 3 | oy o:4:f1 uoro enyl -
t et Eagy@r# {53 y?#f ﬁlga?h%l&ﬁaom W%lnlﬂ') a"i %éD]g:é;:I {t()pent y 2-0%0-
OXY- qui tretzcd hydr ¢ 1983144 y@3 ~ShrimetdyA-fanisad-sHaeAY ) dhi aoFlopeppylEN-

_ (2-oxo0 \Y yl)- N net hyl - anlno] ethoxy} 6- cycl opentyl -
nethoxy'%ﬁﬁégg ?ﬁ %?géée - [ (3-chloro-4-fluoro- phenyl) amno] -7-[2- [N

(2- oxo- petrahydrofuran 3-yl)-Nnet hyl -am no] - et hoxy} - 6- net hoxy-
qui nazodi : (420@%34@1110&8 - @ hlFa iR -idheera-) Rhemd]) - eanﬂmotN ?2{8onI\F (2- oxo-
rofu

tetrahy ran- am_no

oXy- qui HREAR YTl u%ﬁuéfyéscﬁ'meﬁ“’]l('a ho%} E[q-‘l’ta\/iq’c}hl or'e Elh?ﬁﬁoro phenyl )

am no| qutd2zo1Mhe (2- 0X0- .
t et rahydr of uran- 3-yl ) - N-net hyl - am no] - et hoxy} - 6-cycl opentyl -

(183) 4-[(3-chloro-4-fluoro-phenyl)amino] -6-{2- [N-(2-ox0-
tetrahydrofuran—B—yl)-N-methyl—amino]-ethoxy}—?—cyclopentyl—
oxy-gquinazoline

(184) 4-[(3-chloro-4-£fluoro-phenyl)amino] -6-{2-[N-(2-oxo-
tetrahydrofuran—B—yl)—N—methyl-amino}—ethoxy}—?—cyclopentyl—
methoxy-quinazoline

(185) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[3-(6,6-dimethyl-
2-oxo-morpholin-4-yl) -propyloxyl -7-methoxy-quinazoline

(186) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[3-(6,6-dimethyl-~
2-oxo-morpholin-4-yl) -propyloxyl] -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—y1)—propyloxy]-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



met hoxy- qui nazoline (202) 4.- [ (3_chloro-4-fluoro-phenyl) amno] -7- [3-
(6, 6-dinethyl- 2-oxo-norpholin-4-yl)-propyl oxy]-6-nmethoxy-qui nazol i ne
(203) 4- [ (3-chloro-4-f |uoro-phenyl) amno] -7- [3- (6, & 4-HeestrPP3

2- oxo- nor phol i n--4-yl) - propyl oxyl - 6-cycl opentyl oxy- qui nazol i ne (204) 4- [
(3-chl oro-4-fluoro-phenyl) amno] -7-_[3- (6, 6-dinethyl-
2-oxo-nDrphoIin-4-y|)-propy|axy]-6-ty% opent yl met hoxy- qui na- zoline (205)
(R -4- [ (1-phenyl-ethyl) amno] -7- [3- (6, 6-dinethyl-2-oxo-

. ~

hol i n-4-yl ) - | - 6= cycl l.QXY-:QUi .'
{abl o1800 0 Ao FeLoRO Hbt £ EOERRE A1 ST AT o ¥ U ka6 0 g
corn stakeharpHaL Nolyviybyteyhosyl dérej@:labutyyloxy-quinazoline

hydr oxypr opyl net hyl cel | ul osel5.0 ng stearate 1--a-My i nagnes - um 230.0 ny .
PrFparati on The active substance is m xed with cal ci um phosphate, . corn

star clizopol ywi nyd oyl kot o ebnEluhydr oRemydp gty ¢eld Ul o IRt RELT the
speci i ed amount, of ; BINEH| UL A& A6 oy 1MPenthA. oY -quinazoline

(192) 4—[(3-chloro~4—f1uoro—phenyl)amino}-7—[2—(6,6-dimethyl—
2-oxo—morpholin—4—yl)—ethoxy]-6-cyclqhexyloxy~quinazoline

{193) 4—[(3—chloro—4—fluoro-phenyl)amino]-7—[2—(6,6-dimethyl-
2—oxo—morpholin-4—yl)—ethoxy]-6-cyclopropylmethpxy-quinazoline

(194) 4—[(3—chloro—4—f1uoro—phenyl]amino]—7—[2—(6,6—dimethyl—
2-oxo-morpholin—4-y1)—ethoxy]—6—cyclopentylmethoxy-quinazoline

{195) 4—[(3-chloro—é—fluoro—phenyl)amino]—7-[2-(6,6-dimethyl-
2-oxo—morpholin—4—yl)~ethoxy]-6—cyclohexylmethoxy—quinazoline

(196} 4—[(3—chloro—é—fluoro—phenyl)amino]-7~{2-[N—(2—oxo-
tetrahydrofuran—4—yl)-N-methyl-amino]—ethoxy}-G-methoxy—

quinazoline

{157} 4*[(3—chloro—4-f1uoro—phenyl)amino]-7-{2-[N—(2-oxo—
tetrahydrofuran~4-yl}-N-methyl—amino]~ethoxy}-6—cyclopentyl—
oxy-quinazoline

(198) 4—[(3—chlcro—4-fluoro—phenyl)amino}-7-{2-[N—(2—oxo—
tetrahydrofuran-4-yl)fN—methyl-amino]-ethoxy}-s-cyclopentyl-

methoxy-quinazoline

(199) 4-[(3-chloro-4-fluorc-phenyl)amino] -7-{2- [N- (2-oxo-
tetrahydrofuran-3-yl)-N—methyl-amino]—ethoxy}—s—methoxy-

quinazoline

(200) 4-[(3-chloro~4—flucro—phenyl)amino]-7-{2—[N-(z-oxo—
tetrahydrofuran—a—yl)—N—methyl-amino]-ethoxy}-s—cyclopentyl-
oxy-quinazeline



in dianmeter are produced in a tabl et-nmaking machi ne and these are then
rubbed through a screen with a nesh size of 1.5 nm 14 August 2003 - 98
using a suitable nachine and mixed with the rest of the néfyAegusiR003
stearate. This granulate is conpressed in a tablet- making machine to form
tablets of the desired shape. Wight of core: 230 ng die 9 nm - convex The
tabl et cores thus produced are coated §th a film consisting essentially
of hydroxypropyl net hyl cel l ul ose. The finished filmcoated tablets are
pol i shed with beeswax. Weight of coated tablet: 245 ng. Z s contai ning
1()() mg of nctive substance Conposition: 1 tablet contains: active

subst ancg190.,0 jigs | @i 95658 - 81 M renighestyaANidhd) 78 {0l [y (BWlapert ol i doned. 0
Ny magnési um stearate2. 0 220.0 The ,active . substance l}acggﬁé_and
starch wmm#mh%rgghdwmﬁﬁgﬁﬂ%ﬁ% s‘tegrh?aq’ iPh XS Sol ution
of the Rehpw yiuiﬁaﬁépiﬁgone. After the noist conposition has been
screened (2.0 nm nesh size) and dried in a rack-type drier at 50C it is

screened again (1.5 nm nesh size) and the lubricant is added. The finished
m Xt ur g2i02 ) c AT £5seldl dpof oF Ml taxcephengdi \gminst] 17atdBet(6 . B2alimpthivdmet er :

10 nnlei g@ﬁgfpﬁéifﬁiggyfv—BQB%y&E&%ﬁ-G—methoxy-quinazoline

(203) 4-[(3-chloro-4-fluoro-phenyl)aminol -7-[3-(6,6-dimethyl-
2—oxc-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)—propyloxy]—6-cyclopentylmethoxyuquina-

zoline

(205) (R)-4—[(1—phenyl-ethy1)amino]-7-[3—(G,G-dimethyl-z-oxo—
morpholin-4—yl)—propyloxy]-6—cyclopentyloxy-quinazoline

Example &

Coated tabhlets copntzining 75 mg of active substance

1 tablet core contains:

active substance 75.0 mg
calcium phosphate 93.0 mg
rorn 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, polyvinylpyrrclidone, 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 notched on one side. 14 August 2003 Exanple 8 - 99 . Tablets

contai ning 150 ng of active substance conposition: 1 tablet contains:
active substance 150.0 ng .powdered |actose 89.0 ng cc= 44 Abaust2009 ny
colloidal silica 10.0 nyg ponV|nyIpyrroI|done 10.0 ng nmagnesium stearate
1-0 Ma 300.0 ng Preparation: The aet®®e-substance m xed with lactose, corn
starch and silica is npistened with a 20% aqueous pol yvinyl pyrrolidone
solution and passed through a screen with a nesh size of 1.5 mm The

gr anuhgsingra eehiatabl’oé(}naahenpasaédmhqe@hgmﬁlhéﬂ’sﬁarﬁée%%r@ﬁnthﬁgal n and

m xed mnth t S a t [ bLe -pressed
From FHSHEAT P oo CORFBRE - of PabPar a0 e o & D e (18 PErBba e S tard
gel at |ma:kna@smﬁtelslngnt:a| fprmg tsblegsorfadt Q/éi%%ﬂkﬁ%%rﬁ}éaﬂecapsul e contains:

active substarwglgﬁgrgfsggggh gdoi e | act ose (powdered) nmagnesium
stearate
-dier S8 mm, convex -
The tablet cores thus produced are coated with a £ilm
consisting essentially of hydroxypropylmethylcellulose. The
finished film-coated tablets are polished with beeswax.

Weight of coated tablet: 245 mg.

Example 7

Tahlets containing 100 mg of achive substance

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

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 50°C it is
screened again (1.5 mmi mesh size) and the lubricant is added.
The finished mixture is compréésed to form tablets,.

Weight of tablet: 220 mg -

Diameter: 10 mm, biplanar, facetted on both sides

and notched on one side.



150.0 ng approx.180.0 ng approx.87.0 ng ';_Q Myl approx.420.0,ng 14 August
2003 - 100 The active substance is mxed with the excipients, passed
through a screen with a mesh size of 0.75 mm and honpgeneoldMoustiZR8d usi ng
a suitable apparatus. The finished mxture is packed into size 1 hard

gel ati ne capsules. Capsule filling: apgrox. 320 ng Capsul e shell: size 1
hard gel atine capsule. F.xRM 31P 10 r $8ppository contains: active
substance 150.0 ng pol yethyl enegl ycol 1500 550.0 ng pol yet hyl enegl ycol
6000 460.0.-nmg pol yoxyet hyl ene sorbitan nonostearate S40-0 ng 2, 000.0 ny
After tB&aB@aBedi tory mass has been nelted the active substance is
honogeneously distributed therein and the nelt is poured into chilled

moul ds, _F. xanple 1.1.. ensi conk 100 ... of pensi on contain: active

subst aneg~ =664~ ; D g net hyl
p- hydr oxybenzoate 0.05 g
Composition:
1 tablet contains:
active substance o 150.0 mg
.powdered lactose  89.0 mg
corn starch : 40.0 mg
colloidal silica 10.0 mg
polyvinyl?yrrolidone 10.0 mg
magnesium stearate 1.0 mg
300.0 mg
Preparation:

The active substance mixed with lactose, corn starch and silica
is moistened Qith a 20% aqueous polyvinylpyrrolidone soluticn
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. Tabléts are pressed from the mixture.

Weight of tablet: 300 mg

die: ' 10 mm, flat

Example 9 °

Hard gelatine capsules containing 150 mg of active substance

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 mg

approx. 420.0 mg



propyl p-hydroxybenzoate 0.01 g glucose 10.00 g glycerol 5.00 g 70%
sorbitol solution 20.00 g 14 August 2003 - 101 flavouring 0.30 q di st.
water ad 100 ml The distilled water is heated to 70C. The WeAHGUSIZAB3 propyl
p- hydr oxybenzoates together with the glycerol and sodiumsalt of

car boxymet hyl cel l ul ose are dissolved therein with stirring'. The solution

is cooled to anbient tenperature anddde active substance is added and
honogeneousl y di spersed therein with stirring.. After the sugar, the

sorbitol solution and the flavouring have been added and dissol ved, the

suspgﬂgﬁ%gzh§hm§gacuated wWth stirring to elimnate air. 5 nml of suspension
contal n ng of active substance. J Pl i P i ni ng
1) Eradsheve| ?‘%Fﬁﬁ%}sec&ﬁp&&’ﬁdo%&%Egg‘%%eg’é‘é%g?%%%%’ fBﬁ'c"sB%S 0.01 N
hydr agididie @ckdreesn. wdahbkemdisdt idizr afit@r72dmp. gndi hopeganeeUsdY The
active, substance is_di egF#ﬁ ECRSS of Y ATRYAt mPktuPeOisN HC1, made
i sot SHES 'T%l%%nﬁnﬁggggghgfl eﬁ%§$§$erlle and transferred into 2 m
anpopsskedr imop AbZpnjli hagdngediatiing CAPHY-@%- active substance -

Capsule filling: approx. 320 mg

Capsule shell: gsize 1 hard gelatine capsule.

Example 10

auppositories containing 150 wg.of active substance

1 suppository contains:

active substance ' 150.0 mg
polyethyleneglycel 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate ~840.0 mg
2,000.0 mg

Breparation:

After the suppository mass has been melted the active substance
is homogeneocusly distributed therein and the melt is poured

into chilled moulds.

Example 11

euspension contaipning S0 mg of active substance

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
glucocse 10.00 g
giycerol 5.00 g
70% sorbitol solution 20.00 g




Conposition: active substance50.0 ng 0.01 N hydrochloric acid gq.s. adl0.0
m doubl e-distilled water 14 August 2003 - 102 Prep ares t i on The active
substance i s dissolved in the necessary ampunt of 0.01 N Hohugugig803
isotonic with common salt, fi|tered sterile and transferred into 10 mi
anpoul es. Exanple 14 5 : 3 or pow on ontai ning 5. g of active r inhal ati
;nb?t an ce 1 capsule contains: acti-~vacwbstance5.0 ng lation h 15, _ 0 My
[ a n or . ‘

flavouring 0.30 g

dist. water ad 100 ml

The distilled water is heated to 70°C. The methyl and propyl
p-hydroxybenzoates together with the glycerol and sodium salt
of carboxymethylceliulose are dissclved therein with stirring.
The solution is cooled to ambient temperature and the active
substaﬁce is added and homogeneocusly 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.

Exzmple 12

Ampoules containing 10 mg active subhstance

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 HCl, made isotonic with common salt, filtered sterile

and transferred into 2 ml ampoules.

Example 13

Ampoules containing S0 mg of actiye substance

Composition:
active substance 50.0 mg
0.01 N hydrochloric acid q.s.
double-distilled water ad 10.0 ml



| actose 20.0 ng Tarp= a ra t- i on The active substance is mxed with
| actose for inhalation. The mxture is packed into capsules in

a
capsul e- maki ng machine (weight of the enpty capsul e appr o4 AggusigPo3

.wei ght of capsule: 70.0 ng size of capsule - . 3 "Fxam1l P_ Z 5 Sol ution
for inhalation for hand-held nebulisers containing | spray contains: active
substance 2.500 ng benzal koni um chl3d¥3 de 0.001 ng | N hydrochloric acid
g.s. ethanol/water (50/50) ad 15.000 ng 14 August 2003 - 103 i~r ara- i_
on The active substance and benzal koni um chl oride are dissolved In

et hargképatratipsg/ SO) . The pH of the solution is adjusted with IN
hydrqg?gogggiggi%ubE@%ﬂdéﬂﬂéidﬁBSﬁﬁvﬁdciniﬁhéihEeeedaryndmbuamstﬂired into
suitabl e containers for, use i.n haquhe“%n neggi%seE?lE§§Ehrg%%§%he Cont ent s
of the-e@dnNaffér: Mads ¢SPFRGUNT PHIF T T04 feh arns L. Bicyclic

het er ggyclesneffeaend dntforuld ampoules.

Example 14

Capeules for powder inhalation containing 5. mg of active
substance

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 ng) -

weight of capsule: 70.0 mg
size of capsule = 3

‘Example 15

Solution for inhalation for hand-held nebulisers containing

2.5 mg active substance

1 spray contains:

active substance 2.500 mg
benzalkonium chloxride 0.001 mg
1N hydrochleric acid gq.s.

ethanol/water (50/50) ad 15.000 mg



wherein R denotes a hydrogen atom Rb denotes a phenyl, benzyl or

1- phenyl et hyl group wherein the phenyl nucleus is substituted in each case
by the groups R to R3, whilst RL and R2, which may be i déhf\ugust 203
different, each denote a hydrogen, fluorine, chlorine or brom ne atom a
met hyl, trifluoromethyl, methoxy, ethy Oor cyano group and R3 denotes a
hydrogen atom R, and Rd in each case ‘denote a hydrogen atom X denotes a
nitrogen atom 14 August 2003 - 105 A denotes an -O Cl-4-al kyl ene or

- 0- CHZ-&&%Q%EBDQ oup, whilst the oxygen atom of the abovenenti oned
groups Tn each case is linked to.the bicyclic heteroaromatic ring, B

denot esThe Rebive sHPFtERCENREdgPERFIUFATEIUN tFelarids evke dbFEryVeghich is
st [3 a't 9[&:3 C%@%Bﬁél?%g@@nt(@w% .ggh% c;pi}{1 tzlﬁ.n t1od qmlmfrfledztl aggl %&9’&?{:&}& be
substitute n - Qr - e roup, ils not es

hyar ogcH ERoR AVETCSRIGEIF Groth IS SR LD B H T HoB L By i tREBCO
group, @nd?téankkglrredodptohisohthdleulsintaites$ rior pose t innhandehwadds by
a hydrox ou a,C3 _6-cycl oal kyl or C3_6-cycl oal kyl net hyl group and R6
denot esn%b‘%ﬁ?g*gﬁﬁn (5?3%“' g&sj& al kyl, cyclopentyl, cyclopentyl met hyl ,

cycl ohexyl, cycl ohexyl net hyl, phenyl, benzyl, 5-indanyl or R9CO O

Contents of the container: 4.5 g



(Re.CR) group, whilst Re denotes a hydrogen atom or a Cl-4-al kyl group, K
denotes a hydrogen atom and Rg denotes a Cl_4-al kyl, cyclo ‘fﬂt lst 003

cycl ohexyl, Cl. 4-al koxy, cycl opentyl oxy or cycl ohexyl oxy OH%H &
pyrrolidino or piperidino group which is substituted by an R60-CO or
R60- CO- Cl. . 2-al kyl group wherein R6 is as hereinbefore defined, 14 August
2003 - 106 a pyrrolidino or piperidihodgroup which is substituted by two
R60- CO or R60-CO Cl1_2-al kyl groups wherein R6 is as hereinbefore defined,
a piperazino group which is substituted in the 4 position by the group R o
and additionally at a cyclic carbon. atom by an R60-CO or

R60-CO- C. L_2--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 position by an RGO CO Cl_4-al kyl, bis- (R60-CO
-Cl_4-al kyl, (R70-PO-OR3) -nethyl aqdRO1R@RO) -nmethyl group wherein R6
is as hereinbefore defined, R7 and Ra,” which nmay be identical or
different, in each case denote a hydrogen atom a nethyl, ethyl, phenyl,
benzyl , 5-i nd&dyglycdicRyEDeBocRAERf hfgpeunpradhiflstnu®a to Rg are as

her ei nbefore defined, and RO denotes a nethyl or ethyl group, a piperazino
group which is substituted in the 4 position by an R60-CO Cl_2-al kyl group
and is additionally subﬁai\'g utﬁd at a cyclic carbon atom by an R60- CO or
R60-CO-C1. . 2-al kyl group 'y R

[+

L\ r {I)

N C -D

wherein
Ra denotes a hydrogen atom,

Ry denotes a phenyl, benzyl or 1-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R; to

R3, 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
Rz denotes a hydrogen atom,
Re; and Ry in each case denocte a hydrogen atom,

X denotes a nitrogen atom,



wherein R6 is as hereinbefore defined, a norpholino group which is
substituted by an R60-CO or R60-CO Cl_2-al kyl group, Mhili% R6 i s as
herei nbefore defined, a pyrrolidinyl or piperidinyl group $tH¥8vst€088 in
the 1 posi- tion by an R60-CO Cl_4--alkyl, bis- (RsO-CO -Cl_4-alkyl,
(R70-PO-OR8) -nethyl or (R70-PO-R9) -nethyl group wherein R6 to RO are as-
her ei nbef ore defined, 14. August 2003195107 a 2-oxo-norpholino group which
may be substituted by 1 or 2 nmethyl groups, a 2-oxo-norpholinyl group
which is substituted in the 4 posi- tion by a nethyl, ethyl or
- R60- CO- @1 demmbtied agm oups Cbid5kyRéné sorasohengl apedwy eclefdneg arthitihe
aboveneq%%oned 2-oxo-nnagpo- Iin&lﬁgrou s in_each case are linked. to a
carbon atSmBYIHE 2FrBURt ARG 2BOYRIRIE €900 a0KGIPS giBupadherabn Rl

denot es Ja ke td efi@hytivel {830 Sry¥hrOhai @XPs L&t r ahydrof uran-4-yl group,
and C and D together denote a hydrogen atom a methoxy, ethoxy,

2-netho§¥- tho¥¥, C4_6-cycl oal koxy or_C3. 6-cycl oal kyl -Cl_3-al koxy group,
the tau or?gﬁﬁ’so,t S TP Gs Gridd AR MRse 9&81Ps wheseasf the2 alBydeuei ¢

het er ocwiexof wagnef alg f&f&ﬁ[g’;}lédc%€(% nangacgﬁmgﬁgg ft %%dﬁ g{ggﬂ{jat om Rb

denotes a phenyl, benzyl or 1-phenyle group erern 2 nucl eus
i s subs@ittoitsed Nay el dasw Iy the gulospistied doy Ran molst 5L modceB2,

whi ch i cal .aor. different, each denote a hydrogen, fluorine,
chlorigg¥g$$%r%%¥%g”af@ﬁﬁ1%} methyl, trifluoromethyl, nethoxy, ethynyl or

cyano group
Rs denotes a hydrogen atom,

a Ciz-alkyl group which may be substituted by an Rg0-CO

group,

a Cz.4-alkyl group which is substituted from position 2

onwards by a hydroxy group,
a Cs-¢-cycloalkyl or Ci¢-cycloalkylmethyl group and

R¢ denotes a hydrogen atom,

a Cig-alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl,
cyclohexylmethyl, phenyl, benzyl, 5-indanyl or RgCO-0-
(ReCR¢) group, whilst

Re denotes a hydrogen atom or a Ci-a-alkyl group,

Rf denotes a hydrogen atom and

Ry denotes a C;4-alkyl, cyclopentyl, cyclohexyl,
Cig-alkoxy, cyclopentyloxy or cyclohexyloxy group,

a pyrrolidino or piperidino group which is substitﬁted by an
RgO-CO or R¢0-CO-Ci.p-alkyl group wherein Rg; is as hereinbefore
defined,



and R3 denotes a hydrogen atom R, and Rd in each case denote a hydrogen
atom X denotes a nitrogen atom 14 August 2003 - 108 A and B toget her
denote a hydrogen atom a nethoxy, ethoxy, 2-nethoxy-etho$@ﬁu9m“2 03
C4_6-cycl oal koxy or C3_6-cycl oal kyl - C1_3-al koxy group, C denotes an :
-0 Cl-4-al kylene or -O-CH2-CH (OH) -CH2 group, whilst the oxygen atom of
t he abovenenti oned groups in each casgyis. linked to the bicyclic

het eroaromatic ring, and D denot es an R60- CO- al kyl ene- NR5 group wherein the
al kyl ene noiety, which is straight-chained and contains 1 or 2 carbon

at ons, EQEEHtI I S t n, R60O- CO.

group, \Kr%?bl St &gﬁgﬁdot%%@ié%%lg%&n E%?%‘-pr# %@Zl%l % St@?%ﬁﬁegm]%ht%ﬁy be
substlt@k@dcbyoanRBBGEQ£E1gfahpylagfagﬁsaWngeghonp Wi £h hersubstFbpt ed

fron1po§éﬁxw1 by a hydroxy group, a C3_6-cycl oal kyl or

C3_6-cy ‘met hyl group and R6 denotes a hydrogen atom a Cl 6-al kyl,
cycl opentyl, cyclopentyl nethyl, cycl ohexyl, cyclohexyl nethyl,'phenyl,

benzyl , a5pii@daamd1rm:r YR Qhi(dReCGRY )suisstibutidd |51 e denstes: Aoy ogen
atom or 3@01 4-al k group Rf denotes a hydrogen atom and Rg dendtes a

Cl_4- al kY, 9&p8Pg m A oHenglly a-a-argbky, ceybdopehonl byyaor
cycl ohexyboxy 8fO0RR-co- CIQ alkyl group wherein R¢ is as hereinbefore

defined and

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

a piperazino group which is substituted in the 4 position by
an RgO-CO-C;_4-alkyl, bis- (R¢0-CO) -Cy1_4-alkyl, {(R70-PO-0ORg) -methyl
or (Ry0~PO-Rg) -methyl group wherein R is as hereinbefore

defined,
R7; and Ry, which may be identical or different, in each

case denote a hydrogen atom, a methyl, ethyl, phenyl,
benzyl, 5-indanyl or RgCO-0- {ReCR¢) group, whilst

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

a piperazino group which is substituted in the 4 position by
an RgO~CO-Ciz-alkyl group and is additionally substituted at a
cyclic carbon atom by an Rs0-CO or RgO-CO-Cy.2-alkyl group

wherein R¢ is as hereinbefore defined,

a morpholino group which is substituted by an R.0-CO or RsO-CO-

Ci-2-alkyl group, whilst R is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R0-CO-Ci4-alkyl, bis- (Rg0-CO)-Cis-alkyl,
{R,0-PO-0ORg) -methyl or (R70-PO-R;y) -methyl group wherein R to Rg

are as hereinbefore defined,




14 August 2003 - 10 9 - a pyrrolidino or piperidino.group which is
substituted by an R60-CO or RSO CO Cl _2'-al kyl group. wherein Rs is as
her ei nbefore defined, a pyrrolidino or piperidino group mﬁ?éHg? 2003
substituted by two R60-CO or R60-CO Cl-2-al kyl groups wherein R6 is as
her ei nbefore defined, a piperazino group which is substituted in the 4
posi-tion by the group Rio and additi Ily at a cyclic carbon atom by an
R60- CO or R6O- CO Cl1_2-al kyl group mﬁe?@? "R6 is as hereinbefore defined
and R10 denotes a hydrogen atom a nethyl or ethyl group, a piperazino

group kucéléza;srh@‘_sﬁsm&yiﬁa Aol Clyd-al kyl, Dis-
(R60-CO -C1_4-al ky (R70- % (%Eyﬁl {qug(oﬂ %(l}ﬁ%g g?)gﬁg% n%t ﬁ§| 5group
wher ei n lREEHEL ardwp®i nbefore  def i ned, R7 and R8, which nay be identical
or different, in each case denote a hydr ogen atom a nethyl, ethyl,

phenyl , nzyl, 5-i.n ReCRf) rpup, whilst Re to R are as
her ei nbéf (t)be_ %’efq‘ dj;n%’ t‘”élél""alg1 ‘é‘t”h?‘li b?-o\':ﬂbe 4 BPBéram no
gr oup. Whiicsh Hys ﬂﬂ@ﬂyyt eéi:HﬁL tde F&;dl%-fdlorla@)k 12y 1%@%)

group and |s additionally substituted at a cycllc car bon atom y an 560-00
or R60- & elzelmhaﬁorga ingbragich u:l&@bcasermmwmcﬂozeomfmep&ma

nor phol i i OCO or C al kyl
group, 1r19]| %%% IS glgl hezar"gf %{%éo;gele%efl Het a p%/rcf%]fl?%f? n‘—il/tl—'orﬁr %jéé Fi d| nyl
group sglwtug dt,ecbrin the 1 posi- tion by an R60- CO- C1_4-al kyl, bis-
(R60 CO -Cl_4-alkyl,

a RnN(Clz alkyl) group wherein R;; denotes a 2-oxo-tetrahydro-

furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, and

C and D together denote a hydrogen atom, a methoxy, ethoxy,
2-methoxy-ethoxy, C;¢-cycloalkoxy or Cs.g-cycloalkyl-C;_3-alkoxy

group,

the tautomers, the stereoisomers and the salts thereof.
2. Bicyclic heterocycles of general formula I, wherein
Ra denotes a hydrogen atom,

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

Ri, whilst

Ry and Ry, 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,



14 August 2003 - 1 1 (R70-PO-OR8) -nethyl or (R70-PO-R')) -nethyl group
wherein R6 to RO are as hereinbefore defined, a 2-oxo-norphaolino group

whi ch may be substituted by-1 or 2 methyl groups, a 2-oxodfOMEHEIZAS
group which is substituted in the 4 posi- tion by a nethyl, ethyl or

R60- CO- C1_2-al kyl group, whilst R6 is as hereinbefore defined and the
abovenenti oned 2-oxo-norpho- linyl grodP8 are in each case linked to a
carbon atomof the group C, or a RLIN(Cl_2-al kyl) group wherein R denotes
a 2-oxo-tetrahydro- furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, the
tautoners, stereoisoners and salts thereof. 3. Bicyclic heterocycles of
gener al forﬂxla | according to claim1, wherein Ra denotes a hydrogen

at om Rf* th L PP | D %h%Y@¥%S@%ea%%@ny¢ methess, i stbaky, sti t ut ed
i n each Laga Pyk-he180psc R}—éfcﬁal]ﬁ@kl Zéﬁgéaﬁgnﬁ&wm%h may ggo}&,

i dentical or different, each dehote Gor e T chitar f
brom ne ¥ .and R3 denotes a hydrogen atom R and Rd in each case denote
a hydrogen atom X denotes a nitrogen atom 14 August 2003 - 111 A

denot es 75 -al kylene or .- -CH(OH) - r , Whilst _the
oxygen aC? ?ﬁr%‘t%gargbo@/eﬁéﬁtﬁok%%%%%% r%ﬂe?accﬁ_&%gé% gFPHE’edWP&gtgﬁe
bi cycl i ¢heetoarygmmroretdane ofi nhe Blstersateas: odnd0 Qrsnfd 2t n NRE-19r 45 Whgr ei n

linked to the bicyclic heteroaromatic ring, and

D denotes an Re0-CO-alkylene-NRs; group wherein the alkylene
moiety, which is straight-chained and contains 1 or 2 carbon

atoms, may additionally be substituted by an Rs0-CO or R0-CO-
methyl group, whilst

R; denotes a hydrogen atom,

a Ciz-alkyl group which may be substituted by an R0-CO

group,

a Cz4-alkyl group which is substituted from position 2 by a
hydroxy group,

a Cs.g-cycloalkyl or Cj¢-cycloalkylmethyl group and

Rg¢ denotes a hydrogen atom,

a Cig-alkyl, cyclopentyl, cyclopentylmethyl, cyclohexyl,
cyclohexylmethyl, phenyl, benzyl, 5-indanyl or RgCO-0-
(ReCRe) group, whilst

Re denotes a hydrogen atom or a Ci-s-alkyl group,

Rf denotes a hydrogen atom and

Ry denotes a C;4-alkyl, cyclopentyl, cyclohexyl,
Ci-s-alkoxy, cyclopentyloxy or cyclohexyloxy group,




R5 denotes a hydrogen atomor a nethyl group which may be substituted by

an R60-CO group, or a C2.4-al kyl group substituted from position 2 onwards
by a hydroxy group, and R6 denotes a hydrogen atom a net hyAugrsteOag

group, a pyrrolidino or piperidino group which is substituted by an R60-CO
group, whilst R6 is as hereinbefore defined, a piperazino group which is
substituted in the 4 position by an 0-CO CH2 or bis- (R6O CO

-Cl _3--alkyl group, whilst R6 is as "héreinbefore defined, a pyrrolidinyl

or piperidinyl group substituted in the 1 posi- tion by an R6O CO . CH2

gr oup, v&uﬂ;ﬁfr&ﬁia_ﬁn@sOhe%@paEga@h@. delipnedic8 250%0pERERRRLINY, T0UP
whi ch may be substituted by one or ?mn net hyl groups, or a

R11N( C1_B=Cq19y 19 FreBufOnfer-aiad kixll odenet ediex el roRa- t et rahperes nberfare3- vl

or 2-oxqmgf5ﬁégwdrofuran-4-y| group, and C and D toget her denote a net hoxy,
C4_6-cycl oal koxy or C3_6-cycl oal kyl net hoxy group, the tautoners,

stereoi soners and salts thereof. 14 August 2003 - 112 4. Bicyclic

het er ocy |IREFH1 bee adr fRipetrddinacgoodpnghioh thasubdtiwvheedi ByRawdenot es
a hydro _a0 depot.es a.phenyl group.wherein the phenyl nucleus is
substitgggd%?ng%éc chgeEbﬁ_?ﬁgygr§ﬁﬁgpﬁlapgrﬁ%P whi 1St eR1MaREIRPELRKRCh
may be iddehitieshl or different, each denote a hydrogen, fluorine, chlorine
or brom ne atom and R3 denotes a hydrogen atom

a pipgrazino.group which is substituted in the 4 position by
the group Ry, and additionally at a cyclic carbon atom by an
RgO-CO or RgO-CO-Cj_z-alkyl group wherein Rs¢ is as herxeinbefore

defined and

Rio denotes a hydrogen étom, a methyl or ethyl group,

a piperazino group which is substituted in the 4 position by
arn RgO-CO-C1_4—alkyl, bis- (RsO"CO) —C1_4-a1kyl A (R70—PO"OR3) —methyl
or (R;0-PO-Rp)-methyl group wherein R¢ is as hereinbefore

defined, '
R; and Rg, which may be identical or different, in each

case denote a hydrogen atom, a methyl, ethyl, phenyl,
benzyl, 5-indanyl or RgCO-0O- (ReCR¢) group, whilst

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

a piperazino group which is substituted in the 4 position by
an ReO-CO-C;_ z-alkyl group and is additionally substituted at a
cyclic carbon atom by an R 0-CO or Rg0-CO-Ci1_3-alkyl group

wherein Rg is as hereinbefore defined,

almorpholino group which is substituted by an R 0-CO or R¢O-CO-

Ci-z-alkyl group, whilst Rs is as hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an Re0-CO-Ci_4-alkyl, bis- (Rg0-CO) -Cy.4-alkyl,




R, and Rd in each case denote a hydrogen atom X denotes a nitrogen atom
A and B together denote a C4_6-cycl oal koxy or C3.6-cyc|oalﬁ¥l- met hoxy
group, C denotes an -0-CH2CH2 group, whilst the oxygen ato OHIYFL003
abovenenti oned group is linked to the bicyclic heteroaromatic ring, D
denotes an R60O CO CH2- NR5 group wherein R5 denotes a C2..4-al kyl group
substituted fromposition 2 onwards hy.a hydroxy group, and R6 denotes a
met hyl or ethyl group, a 2-oxo-norphol*i"no “group whi ch may be substituted by
one or two nethyl groups, or a RLIN(Cl_2-al kyl) group wherein Rl1 denotes

a 2- oxo- {rjo-aydry) -hetagi3v (RLo2pOXR; ) &k r Haysi 8 QU
August 20%;??- 113 ijthe tgzjtomar(s,r7 stere?))i so&ngggﬁa%&g%wlge%{%g?eg Pc%.%g'l'he
fol | owi IRFDidy e hdbeforgciesintdgeneral formula | according to claim1l
or 2. (1) 4-(3-chloro-4-fluorophenyl am no)-6-{3-[4- (et hoxycar bonyl -
met hyl ) - 1- pi per azi nyl ] propyl oxy} - 7- net hoxy- - qui nazoline, (2) 4 -- [ (3

- br onmoplferdi9xemigiihel sno group {which|[mget hexyehsbbhytpdnbyt hybr] 2-
piperaﬂﬁgéﬁ%?} ) - 7- met hoxy- qui nazol ine, (3) (S) -4- [ (3-bronophenyl)
am no] -6- - - et ‘hoxycar bonyl -
pyrrolidin-1-yl)propyl oxy]-7-net hoxy-qui nazoline, (4) 4- [ (3-bronophenyl)
am no] -86-2 (B0 {wbrghd Rl moX ypesBe ) cirei Byddbstituted in the 4 pogi-
p|pera2|n-l-&#J-Z-hydroxy-prop on¥3-7-nethoxy- ui nazoline, (5 (S - 4 - |
(3 - brofopiierdd 2 JRGHIL ~ S-hy ] (01 RO-COriraxyediydn@yours -whilst R is
thyl] - pWe eldrdi st ortd BRINROE -Zad B Oy R RA7O] 108 aggoxo~morpho—

linyl groups are in each case linked to a carbon atom of the

group C, or

a RN (Cy_z-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.

3. Bicyclic heterocycles of general formula I according to

claim 1, wherein

Ra. denotes a hydrogen atom,

Ry denotes a phenyl group wherein the phenyl nucleus is sub-

stituted in each case by the groups R; to R, .whilst

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

a hydrogen, fluorine, chlorine or bromine atom and

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

X denotes a nitrogen atom,



(6) 4 - (3 -bronophenyl)amno] - 6 - (2 - { 4-1] 1, 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. 6. Physiologically acceptable_salts¥6ﬁﬂQW%298§pounds
according to clainms 1 to 5 with inorganic or organic acids of bases. 7.
Phar maceuti cal conpositions containing a.conpound according to clains 1 to
5 or a physiologically acceptable salltllaccording to claim®6 optionally
together with one or nore inert carriers and/or diluents. 8. Use. of a
conmpound according to at |east one of clainms 1 to 6 for preparing a

phar maceat 4 sigLens._why ] It abagl € reating benign or
nalignaﬁ% %ﬁﬁ%ﬁ?g?ggorép?ﬁ@e%?#ﬁge§§ %ﬁgu?tcgﬁggigﬁ%}téﬁ%H3§%f9ﬁsﬁhﬁﬁﬁ§(ﬁ
the airviaye exyigénngsomfof theatbogempntypseddyseapesiaf ebbl case is
gastro-ifgéfé'nal tract thg.bile ducts and gall bl adder and the ki dneys
and ski i 5P 62 e5RE 11 C¥r thar PReROPRAPRELEUFiBEl conposition accor- di ng
to claim7, characterised in that a conpound according to at |east one of
clai ms B tdemotiss | axe 0RI0CH-€H,-NRONGrOfip "Bh€reinert carriers and/ or

di luents by a non-chem cal nethod. 10. Process for preparing the conpounds
of general formula | according to clains 1 to 6, characterised in that a)
a conpound & geretals tohygiregerHatod whereimetBd tordReh whidh amd, doar e

defined as i 1 tQ 5 a U denot es an_oxygen atom or an R4N group,
whi | st R4 isél‘é%tualnge{%ejd 1 2 Kol BT LRRD, 2

a Cz.4-alkyl group substituted from position 2 onwards by a

hydroxy group, and

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

a pyrrolidino or piperidino group which is substituted by‘an

RcO-CO group, whilst R¢ is as hereinbefore defined,

a piperazino group which is substituted in the 4 position by
an RgO-CO-CHz or bis- (R¢0-CO)-C;.3-alkyl group, whilst R¢ is as

hereinbefore defined,

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an Rg0-CO-CH, group, whilst R¢ is as hereinbefore
defined,

a 2-oxo-morpholino group which may be substituted by one or

two methyl groups, or

a RyN(Ci.z-alkyl) group wherein R;; denotes a 2-oxo-tetrahydro-

furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, and

C and D together denote_a methoxy, Cy¢-cycloalkoxy or

Ci-s-cycloalkylmethoxy group,

the tautomers, stereocisomers and salts thereof.




as inclains 1 to 5, is reacted with a conpound of general fornmula Z1 - A
- B, (Il'l) wherein Bis defined as inclains 1 to 5, A qs ot es %Bg of
the optionally substituted.al kyl ene, cyclo- al kyl ene, LQUStZ

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 noieties nmentioned in clains 1 to 5 for
the group A which are linked to theiheteroaromatic group via an oxygen
atomor via an NR4 group, and 14 August 2003 115 -- Z1 denotes a | eaving
group, or b) a conmpound of general formula - B, (IV) - Hwierein Ra to

R o ik pnd Bidyer feThOed: B8y ERCE | BEMBertek0) *rB0M YL IFNOLES, AR GXYEEN 2t om

or an R4AN group,” whilst R4 Is I ne as 1n ains ed with
a conpoupbabf Yenmeheatreifiornula zZ - C - D, (V) wherein D is defined as
inclains 1 to 5, C denotes one of the optionally substituted al kyl ene,

cycl o- kyl e aIk cl oal kyl ene, cycl oal kyl ene-al kyl ene or
al kyl enzﬁac 31 ﬁ_{%"{ojﬁqaf{ Qi eti es mentioned above for the group C

whi ch are Ilnked to the heteroaromati c group via an oxygen atomor via an
NR4 group, @tes a phenyl group wherein the phenyl nucleus is

substituted in each case by the groups R; to R3, whilst

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

a hydrogen, fluorine, chlorine or bromine atom and

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

X denotes a nitrogen atom,

A and B together denote a C4¢-cycloalkoxy or Cs.g-cycloalkyl-

methoxy group,

C denotes an -0-CH,CH, group, whilst the oxygen atom of the

abovementioned group is linked to the bicyclic heteroaromatic

ring,

D denotes an R¢0-CO-CH,-NRs group wherein

Rs denotes a Cz.4-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 RuN(Ci;-alkyl) group wherein Ry, denotes a 2-oxo-tetrahydro-

furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group,



Z2 denotes a leaving group, or c) in order to prepare a conpound of general
formula | wherein A is defined as in clains 1 to 5 with t?;Agxcggbbgn of
the oxygen atom and the -NR4 group: a conpound of general oYY

August 2003 -- 116 , (VI) wherein Ra to Rd, C, D and X are defined as in
claims 1 to 5 and Al has the neanings given for Ain clains 1 to 5 with
the exception of the oxygen atom ard itife - NR4 group and Z3 denotes a

| eavi ng group or together with a hydrogen atom of an adjacent hydrocarbon
group denotes an oxygen atom is reacted with a conmpound of general

formil adhe EuedMld, Wer£io: -fise definethas Lacglapms 1 to 5, or d) in

order to prepare a conpound of genera or nu erein Cis defined as
inclains | to 5 with the exception of the oxygen atomand the -NR4 group:

a conpound Ofrk&_e'ﬁfla!ﬂoxiiqumﬂfcym@'Hbt&o&h@élé@eofm@é%é‘ﬂéﬁgfé{m fgryCin
claine | to 5 with the exception of the oxXxygen atom and the - 4 group and
14 Augustcorpuiing e clainehg®s2a | eaving group or together with a

hydr ogen -atom of an adj acent hydrocarbon group denotes an oxygen atom is

reaCtedoﬁﬂ'hi%ﬁagﬂ¥§ggiéﬁffﬁg]éﬁﬂeﬁ§ié%ﬁﬁg)—6—{37{4-(methoxycarbonyl—
methyl) -1-piperazinyllpropyloxy}-7-methoxy-quinazoline,

(2) 4—[(3—bromophenyl)amino]—6—(2-{4—[(ethoxycarbonyl)methyl]—
piperazin-1-yl}ethoxy) -7-methoxy-quinazoline,

(3) (8)-4-[(3-bromophenyl)amino] -6- [3- (2-methoxycarbonyl -
pyrrolidin-1-yl)propyloxy] -7-methoxy-quinazoline,

(4) 4-[(3-bromophenyl}amino]-6-(3-{4- [(ethoxycarbonyl)methyl] -
piperazin-l—yl}—2—hydroxy—propyloxy)—7—methoxy—quinazoline,

(5) (8)-4-[(3-bromophenyl)aminoc] -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-

guinazoline
and the salts thereof.

6. Physiclogically acceptable salts of the compounds
according to claims 1 to 5 with inorganic or organic acids of

bases.

7. Pharmaceutical compositions containing a compound
according to claims 1 to 5 or a physiologically acceptable
salt according to claim 6 optionally together with one or more

inert carriers and/or diluents.

8. Use of a compound according to at least one of claims 1 to
6 for preparing a pharmaceutical compositions which is suitab-

le for treating benign or malignant tumours, for preventing



H- D, (IX) wherein Dis defined as in clains 1 to 5, or e) in order to
prepare a conpound of general formula | wherein B denotes_ an

R60- CO- al kyl ene- NR5 group wherein the al kyl ene nviety, mhﬂ%ﬁ“9%ﬂ2003

strai ght-chai ned and contains | to 6 carbon atons, may additionally be
substituted by one or two Cl_2-al kyl groups or, by an R60-CO or

R60- CO- C1_2-al kyl group a pi perazi no-ot1honopi perazi no group substituted in
the 4 po- sition by-an RGO CO Cl_4-al kyl or-bis- (R60-CO -Cl_4-al kyl group
or ,a..pyrrolidinyl, piperidinyl or hexahydroazepinyl group substituted

in the sitl.on. 1. 4-al kyl or bis-.(R60-CO -Cl 4-alkyl

gr oup, &ﬂ??s%£%%9%£ h&gggggééxéghtéﬁ gFéwaggfﬁﬂédléganC%%giHEEPt9895: a
conpouncootypenedatedoeaubs thd' gastXd-inbewbeneintrRatt otRd, pA1C D and X
are defkgeqfas ug clf%qg 1 to 5 and B _denotes an RSNH group wherein RS is
def i ned A& TH THAI TR tadder gapd pehazkhensyshandpplénazi no group
unsubstituted in the 4 position, a pyrrolidinyl, piperidinyl or 14 August
2003 - 8 - _hexahydrpazepinyl group unsubstituted in the 1 position, is
reacted W th Pictfrﬁ%%ﬁar HIGMetY 3 PRATRRRBOt Crphl Ryhepel Zhon &XEpr-

wher ei n qithie @ kylone P @ldradtleisls LT ehgDt 5 CHRLPST ANd E90E 208, L
at least one of claime 1 to 6 is incorporated in one or more

inert carriers and/or diluents by a non-chemical method.

10. Process for preparing the compounds of general formula T

according to claims 1 to 6, characterised in that

a) a compound of general formula

R R
a\ /b

 {II)

wherein
Ra to Re, C, D and X are defined as in claims 1 to 5 and

U denotes an oxygen atom or an RN group, whilst R; is defined
as in claims 1 to 5, is reacted with a compound of general

formula
ZJ_ - A’ = B I (III)

wherein

B is defined as in claims 1 to 5,

A' denotes one of the optionally substituted alkylene, cyclo-
alkylene, alkylene-cycloalkylene, cycloalkylene-alkylene or
alkylene—cycloalkyiene—alkylene moieties mentioned in claims 1
to 5 for the group A, thch are linked to the heterocaromatic

group via an oxygen atom or via an NR, group, and



to 6 carbon atons, nmay additionally be substituted by one or two

Cl_2-al kyl groups or by an R60-CO or R60-CO C1. 2-al kyl groz&, whilst R6 in
each case is defined as in, clainms 1 to 5, and Z5 denotes A@Q'éﬂ%qeéabl e
group, or f) in order to prepare a conpound of general fornmula | wherein D
denotes an RGO CO al kyl ene- NRS group wherein the al kylene noiety, which is
strai ght-chained and contains 1 to 6 caron atons, may additionally be
substituted by one or two Cl_2-al kyl groups or,by an R6O CO or
R6p- CO- C1_2-al kyl group a piperazi no or honopi perazino group substituted in
the 4 Siqt.l a -4-al kyl or bis- (R60-CO -Cl_4-al kyl group
or a p)%r glteiln%i%r?%/,a %egg’%ﬁor%%]ouiﬁr' ﬁ}gahydroazepi nyl group substituted in
the 1 position by an RSO CO Cl1_4-al kyl or bis- (R60-CO -Cl_4-al kyl group,
whi | st iy Q@.%W@%@%&I@cﬁ erofgfised as in clains 1 to 5: a conpound
of general formula - B (Xil) - D wherein Ra to Rd, Ato C and X are
defined as in clains 1 to 5 and 14 August 2003 1 L 9 - Dr denotes an R5NH
group wherein R5 is deR,ned Rg in clains 1 to 5 a piperazino or '
honopi perazi no group unsuqsfityted in the 4 position, a pyrrolidinyl,

pi peridi nyl or hexahydro yl group unsubstituted in the 1 position, is
reacted with a conpound al-fformH a R60O CO al kyl ene-2Z5 , (XI)

, (IV)

wherein
Ry to Rz, A, B and X are defined as in claimgs 1 to 5 and

W denotes an oxygen atom or an R4N group, whilst R; is defined
as in claims 1 to 5, is reacted with a compound of general

formula

Z, - C' - D , (V)

wherein
D is defined as in claims 1 to 5,
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 hetercaromatic group via

an oxygen atom or via an NR roup, and
Zs de%gkes a leaving group,4o% P

c) in orxrder to prepare a compound of general formula I wherein
A is defined as in claims 1 to 5 with the exception of the

oxXygen atom and the -NR; group:

a compound of general formula



wherein the al kyl ene noiety, which is straight-chained and contains 1 to
6 carbon atons, nmay additionally be substituted by one or two Cl 2-al kyl
groups or - by an R60-CO or R60-CO--Cl_2-al kyl group, whil si4Agousi2882h case
is defined as in claims 1 to 5, and Z5 denotes an exchangeabl e group, or,

- g) in order to prepare a conpound of general fornmula | wherein at |east
one of the groups R6 to R8 denotes a Hydroegen atom a conpound of general
formula - B* - Dir wherein Ra to Rd, A, C and X are defined as in clains 1
to 5 B'" and D' have the nmeanings given for Band Din clains 1 to 5, with
the proviso that at |egst ong of the groups B" or D' contains an REOQ CO
(R70-PO--ORB) or (R7O P®R9)Y §roup wherein RO is defined as in claims 1 to
5 and at |east one of the MrouBs R6 to RB does not represent a hydrogen
atom is converted by hydrolydis, txeating with acids, thernolysis or

hydr ogenol ysi s 14 AugustX o@ O into a conpound, of general formula |

wherein at | east one of [(the lps R6 to R8 denotes(gIhydrogen atom and
“subsequently, if desired, @ coppoung¢ of general fornula I thus obtained
whi ch contains a carboxy or hygroxyphosphoryl group is converted by

Y

esterification into a corresponiling ester of general formula | and/or a
conmpoundgef-general forrmula | thus obtained wherein B or D denotes an
optionally substituted N (2-hydroxyethyl)-glycine or

N (2- hy&rok§eRay|§- P yepdeX eater dgibupdi ascbnvetedushy to 5 and

A" has the meanings given for A in claims 1 to 5 with the

exception of the oxygen atom and the -NR, group and
Zy 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 5, or

d) in order to prepare a compound of general formula I wherein
C is defined as in claims 1 to 5 with the exception of the

oxygen atom and the -NR, group:

a compound of general formula

, (VIII)

wherein
C" has the meanings given for C in claims 1 to 5 with the

Iexception of the oxygen atom and the -NR, group and




cyclisation into a, correspondi ng 2-oxo-nor pholino conmpound, and/or if
necessary any protecting group used during the reactions ggscribed above
is cleaved again and/or if desired a compound of general fofAYEESH200RYS
obtained is resolved into its stereoisoners and/or a conmpound of general
formula | thus obtained is converted into the salts thereof, nore
particularly, for pharmaceutical wusell?nto the physiologically acceptable
salts thereof.

Zs dénotes 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 5, or

e) in order to prepare a compound of general formula I wherein
B denotes an Re0-CO-alkylene-NRs 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;.p-alkyl

groups or by an Rg0-CQ or Rs0-CO-C;_;-alkyl group
a plperazind or homopiperazino group substitutéd in the 4 po-

sition by an R¢0-CO-Ci4-alkyl or bis- (Rg0-CO)-Ci,-alkyl group er
a. pyrrolidinyl, piperidinyl or hexahydroazepinyl group

substituted in the 1 position by an Rg0-CO-C;4-alkyl or bis-
G%O—COf—CL4—alkyl group, whilst in each case Rs and R¢ are

defined as in claims 1 to 5:

a compound of general formula

+ (X)

wherein
Ry to Rg, A, C, D and X are defined as in claims 1 to 5 and

B' denotes an RgNH group wherein Rs is defined as in claims 1
to 5, a piperazino or homopiperazino group unsubstituted in

the 4 position, a pyrrolidinyl, piperidinyl or
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‘hexahydroazepinyl group unsubstituted in the 1-position, is

reacted with a compound of general formula
Rg0O-CO-alkylene-Zs , (XT)

wherein .
the alkylene moiety, which is straight-chained and contains 1

to 6 carbon atoms, may additionally be substituted by one or
two Cip-alkyl groups or by an Re0-CO or RgO-~CO-Ci.p-alkyl group,

whilst Rg in each case is defined as in claims 1 to 5, and
Zs; denotes an exchangeable group, or

f) in oxrder to prepare a compound of general formula I wherein
D denotes an Rg0-CO-alkylene-NRs 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;_z-alkyl

groups or by an Re¢0-CO or Re0-CO-C;.,-alkyl group, .
4 plperazindo or homopiperazino group substitutéd in the 4

position by an Rg0O-CO-Ci.s-alkyl or bis- (Rg0-CO)-C;_4-alkyl group

or
a pyrrolidinyl, piperidinyl or hexahydroazepinyl group

substituted in the 1 position by an R¢0-CO-C;4-alkyl or bis-
(R¢O-CO) -C1.4-alkyl group, whilst in each case Rs and R¢ are

defined as in claims 1 to 5:

a compound of general formula

o
a\ / b

N R

_ A - B
Xk , (XII)
o

N C - D

wherein
Ry to Ry, A to C and X are defined as in claims 1 to 5 and
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D' denotes an RsNH group wherein Rs is defined as in claims 1
to 5, a piperazino or hoﬁopipefazino 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

Rg0O-CO-alkylene-Zg , (XI)

- wherein _
the alkylene moiety, which is straight-chained and contains 1

to 6 carbon atoms, may additionally be substituted by one or
two Ci.z-alkyl groups or by an Rs0-CO or RgO-CO-C12-alkyl group,

whilst R¢ in each case is defined as in claims 1 to 5, and
Zs 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 Rz denotes a hydrogen atom:

a compound of general formula

A - Bu
, (XIII)

C - Dv

wherein
Ra to Ry, A, C and X are defined as in claime 1 to 5,
B" and D" have the meanings given for B and D in claims 1 to

5, with the proviso that at least one of the groups B" oxr D"
contains an Rg0-CO, (R;O—POwORB) or (R;0-PO-Rs) group wherein Rs
is defined as in claims 1 to 5 and at least one of the groups
Rg to Rg does not represent a hydrogen atom, is converted by

hydrolysis, treating with acids, thermolysis or hydrogenolysis
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into a compound of general formula I wherein at least one of

the groups R to Rs denotes a hydrogen atom,

and subsequently, if desired, a compound of general formula I
thus obtained which contains a carboxy or hydroxyphosphoryl
group is converted by esterification into a dorresponding

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

cyc}isation into a corresponding 2-oxo-morpholinc compound,
and/oxr

if necessary any protecting group used during the reactionsg

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 théreof.



