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i nvention relates to bicyclic heterocyclic conpounds of gen% g | a
(1), wherein Rlerr] to Rerr], Ato Dand X are defined as in clains 1 to
8, the tautoners, stereoisoners and salts thereof, particularly the

physi ol ogi cally acceptable salts thereofi with inorganic or organic acids
or bases whi ch have val uabl e pharmacol ogi cal properties, particularly an
inhibitory effect on signal transduction nediated by tyrosine kinases,
their use in treating diseases, particularly tunmour diseases, diseases of
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Bl CYCLAKD PEQEERSOESCEGRS, PREPMHINGCEEM CAL COVPOSI TI ONS CONTAI NI NG THESE
COMPOUNDS, AND PROCESSES FOR PREPARI NG THEM The present invention relate
to bicycligc heterocyclic com :

The present invention relates to bicyclic heterocyclic com-

pounds of general formula '
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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,




pounds of general forrmula - B (1) D the tautoners, the stereoi soners and
the salts thereof, parti- cularly the physiologically acce bl e S
thereof with in- organic or organic acids or bases which hi%gugﬁﬁégh%e
pharma- col.ogical properties, particularly an inhibiting effect on the
signal transduction nedi ated by tyrasiqe. kinases, their use in treating

di seases, particularly tunoral diseases, diseases 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-phenyleth roup erein _the h | _nucleus is substituted in
each case B} ?F@ﬁgr §°%¥Vt@£%;méﬁhﬂ%no é%ﬁiﬁ#ﬁﬁoﬁﬁigﬁoﬂﬁy be identica

or different, each denote a hydrogen, fluorine, chlorine, bromne or
i odine atom .a Cl

=4-al kyl . hydpox £1- 4= al kox - 6acywel.oal kyl ,
C4- 6- cycl odl Ewy‘?‘l’é‘i%{féﬂeﬁ% Ebﬁ%ﬁ%%?%ﬁy?%?ﬁp?‘@ S0 2003 - 2
an aryl, angbaxyuraaed metieyly osyamdtniiehdankpdup; the3oBygekeayicoxy or
C3-5-al kynyl oxy group, whilst the wunsaturated noiety may not be linked to
t he oxygen atom a- Cl-4-alkyl sul phen

zl, C1-4-a|k{lsulphinl,

Cl- 4- al kyl 8ufphoaliylsutphanyilkyCsutd bﬁ}ﬁ@%ﬁblpﬂi:|&bnoﬁ%§é@h%ﬂﬂ3§n@nyl,
tri- fluorgyet hyl subpRingh1ghohil bkyor erBiEn YcHa R s\l Sheny @, MRy or
met hoxy gr%g%'subﬁtiFEYed b% i ?o %9?Lu%fine at ong, o
fluoromethylsulphinyl or trifluoromethylsulphonyl group,

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,




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 or
Cl_,-alkyl groups, whilst the sub- stituents may be identi ﬁ%ﬁu%'fs"é&%’ er ent

or R1 together with R2, if they are bound to adjacent car- bon atons,
denote a -CH=CH CH=CH, -CH=CH NH or ~CilH=N-NH group and R3.denotes a

hydr ogen, fluorine, chlorine or bromne atom a Cl-4-alkyl, triflucronethyl
or Cl-4-al koxy group, RC and Rd, which nmay be identical or different, each
denot e za gdnsttogean fbuar. L%lloyl@hépr i-OeC@t,e@yc]aoarHtjnbauegr oup or a nmethyl
group optionall ubstitute Y, _ m no, diethyl am no,
pyrroli “Hto:s ﬁlécé’sjiecﬂ%o ?’b"'pc?% &9%;? oup "X’ no]tcgs a net hine group
substlra]ﬂ@d.ekryeeclcyaﬁﬂmlm@ or a0-@i.trabnlenent, A veipsl~2003 - 3 A

denote n A4 I
-0 Cl- -aekn? eri‘e3 gu}g%&g‘]l’]o%ﬁ.?% Whlf%f EBE k%?gn ato gr?e 81 3-al kyl ene
or oebcszammmme@sgrowm al eaﬁbl éﬁé%}ssl&Wﬂeﬁ@ gm&vlqwlw t he

oxygen}@ﬁﬁ?&[ dher 1 @abpyggent i oned groups in each case is linked to the
bi cyclic et e]?oar O:IL"IB'[IC g‘lang, an - O Cl-6-al kyl ene group which is

substituted by an RGO CO or R60O CO Cl-4-al kyl group, whilst R6 is as
her ei ngfr eroii@f J8doAshe tdheowx Ygiehcht 0m Qﬁbbhﬁtaha&ehsgn‘anomd CO or

O C A otV e BRI dhe L6, Bt ShRAREL e BEY T1RS PP om

posi ti &he? oxygen atom of the abovementiocned -0-C, ,-alkylene groups in

each case is linked to the bicyclic hetercaromatic ring,

an -0-C, .~alkylene group which is substituted from position 2
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



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

(C1-4-al kyl)--am no, pyrrolidino, piperidino, norpholino, pipera-, .zi.no or
4- (Cl- 4-al kyl) - pi peradi no group and t he oxygen atom of th§4B‘UQUSt260g
abovenent i oned- O C2- 6- al kyl ene groups in each case is |linked to the

bi cyclic heteroaromatic ring, a -Clw6galkyl 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-bidtd, kyﬁh]gr&r %_bsw&imtkyhiﬁﬁeﬁlahchldmhﬁihfm@rbum G\hd:hﬁbont he )
-NR4-- noiety of t abov ntione [Q ih,each case 1S in to the
bi Cy R F e el BRSn AR AT T BRae R ranots PRIEe 8 nror Stert

d _, -gkbyubsgbauiny am ®Pged atoR,o-i0s Qei-md Kyilnlgpbuw, avichidion at om of the -
group B, or a NR4 group, the latter being linked to a carbon atom of the
group B and R4 being as herei nbefore defined, B denotes an

R60- CO- al Ry |dametRS, 2 ( Ry@rrgeoRabemd kyl ene- NR, or

(R, O PO R9)-al kyl ene-NR, group wherein in each case the al kyl ene 14 August
2003 - 4 nmoiety, which is straight-chained _and contains 1 to 6 carbon

atons, me§ BddrBikHAl BFONR WHSTH (AR PEPYSBRETILUERS BF AR Ogr oups or
by an %O(ﬁg@om@)%ﬁlﬂo&lw&grmuWi | st R5 denotes a hydrogen atom
a C, _4-alkyl group which may be substituted by an RGO CO, (R 0-PO OR8) or
(R, 0-PO-R9) group, a C2_4-al kyl group which is substituted fromposition 2
by a hydaogy,-&lk¢iabkexy, wariain, il sybatkyteidndrom giositGbn -alby a
kyl)-am n roup or, by - 1o (- ered_ L. I , _Whilst in
the aboveRERTPERed Cor ok Munii i, Cos- SLEYLERERE B2 ad-Qef. -1

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,



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, 12% Bh(;t%b‘,5 i mno
or N (Cl-4 -alkyl) - inmino . group, a C3_,-cycloal kyl or us
C3_,-cycloal kyl -Cd _3-al kyl group, R6, R7 and R3, which nmay be identical or
different, in each case denote a hydrogen atom a Cl_8-al kyl group which
may be substituted fromposition 2 onwards by a hydroxy, Cl_4-al koxy,
amno, Cl, - alkyl amno or di- (Qd_4-alkyl) -am no group or by a 4- to

7~ rrerrberedaabk Yo ycl 8A8kNe. JLatiRy1hidisf1 | hatyie- @bavansAt t'c&n@gc@ oto
7- mem bered kbl ene| m no groups in each case a met hyI ené group”® in the 4
position ma eplt: toxygen or sul phur atom by a sul phinyl,
sul phonyl, imno or N (Cl 4- al kyI) - imno group, a C4_,-cycloal kyl group

optionally su%:tit ted by .l.or nmet h L ou al ken or

C3_5-al kynyl cﬁftﬁl R | lci‘hé“%?ﬁs%?u%é?’é‘g SFyd%FﬁSPtbe%ﬁ SRR to the
oxygen atom d&dsdudaabt20@3 hydrayeE8 gtaycdoat k§21 1 Gyl dydup anyd,

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 thr ogen atom or a
Cz_4-al kyl gr@;ﬁ%mteﬁ? 2e@piealiy sy @;at Rytlogdkyley€loarkipbxy Qpr4- al koxy

Pr CS_7-cycleal K%}(éllgéma apg denot es a O _4-alkyl, aryl or
aryl -Cl_4-al k%"’group, a 4)-{Y g 7 2nber ed al kyl enei mi no group which is

substituted by an R6O-CO (R O-POOR9) , (R OPOR9) , R60-CO O _4-alkyl,
bis- (R60- GRa-f] dmcddyla R QPG PRBYyIChrdaahhiyl, QralRyd- BoobB), -

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,



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
' R60- CO- C1_4-al kyl groups or by an RGOCO group and an R %%ﬁ@ogﬁkyl

group wherein R is as hereinbefore defined, a piperazino or honopi perazino
group which is substituted in the 4-p@si-tion by the group R O and
additionally at a cyclic carbon atom by an R60-CO (R 0-PO ORS8) ,
(ROPORY) , R60-CO Cx_4-al kyl, bis- (RGO CO -Cl_4-al kyl, (R O PO OR8)

;1 Cl_4- %I F))ﬁ_lpee,fazz(ﬂﬁb %PQaaﬁaapiﬁéraémbkyg’mo@lpommﬂWrﬂ rsxﬂﬁsti)t‘.ﬁtedr &nas
erel npe

defJ ned an t n ato a-,d ,4-al kyl,
f or nyl &3S c%%lﬂl%’&?bgn g&igggﬁ g’ %I?ylx&éé gﬁoﬁw ]51\5% Bigperazino or
honopi ﬂRg(asz) ¢ Quplisrilch (iRsOsB@sORg)ut@ld.,—la:ikaheon bb;ﬂ-tﬂ’@)m,by t he group
R10 angd is tIEQﬁJ tait 1C ﬁr% R60- CO
or R6OECO 2y ﬂg?%%%%éi%rﬂ % a%gcésgrhc%%;eqanfaé %Y%g‘%% 4- al kyl
group V\/nerel n R and R10 are as here| nbef ore defined, 14 August 2003 6 a
pi per azi gﬁ @rm'&@rﬁéﬁé%ﬁcﬁéQHﬂlﬂ’B' %Bo}é QR tiy %&1&%Qdc§ﬁe in
the 4 I on R. I S- aIkyI
(R 0- PEheRS) RRETAG Y B T CHERar LIt - Bk (RS ke 1o Ro
are as (R,e@epdjb@fa recdfzianeﬁll 8r Pi(REY-aFD W, )OI, nem@ayaergaﬁup) a&icDUi)sVW chis

_sgbs'zlté flll n ng gom tion bggan EJ‘&F ga, Cé%apsg%ﬁs his- I(]jﬁ(_ Bwéup and
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defined,

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,




a nor phol i no or homonor pholino group which is substituted in each case by
an RGO-CO, (R 0-PO-ORB) , (R 0-POR9) , R60 CO Cz_4-al- Kyl Aﬂbﬁét:sz@OCO)
-C2 4 alkyl, (R0-POORB) -C,, 4-alkyl or (R 0-POR9) -C _31 group
wherein R6 to RO are as hereinbefore defined, a norpholino or

hononor phol i no group which is substituted-by two R6O 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 herei nbefore defined, a pyrrolidinyl, piperidinyl or
hexahydr oazepi nyl group substi- tut ed in the 1 position by the group RO,

whi | st t h

adldl tS i o%gﬁ Yé%\siu dsltrﬂl%ﬂ I %ﬁa& c on at %&Pa%g%”&%[] §ac@%ngB) ,
(R O PCﬂ'@? 1tRG@3-dC@ICIth¢‘- al laqsmmogl EP-C0-Yabkiyl, bRsO PO ORB)
-0 _4-alky- @) (& ¢ mcﬂ?) r% “polory) - @roummpfrswﬁ,o-tﬁbgé Q.are as

herelnbefore de i ned i di nyl i peridinyl exahy oazeplnyl
group stbstiky tﬁHOPﬁ # rflﬁogst‘F%rBsbﬁrt%@sgrféﬁﬁﬁmeI@%fl-h@dabove-

mentioned 5 to 7-nmenbered rings in each case are additionally substituted
at carbon_ato RG0O- CO R60- C,_.4- ups or by an R60- CO
group ahdPHh* %6%@249&9%1%%’% %’ﬁhﬁ’%@%ﬁ?% PR FHebsrabef ore
defi ned;utiddAmgusheZth@os:.tlcm W anl RYOAGO:CpI, pelkyl nybisr (R,0-CO) -
Re0- 00 ot - oFi , BRI oy BT P R S Ry ey s o
(R70 - P@ﬁwt the_abavepengionsdnher dion 7RElembeRedh e rass heraad:iefmse
definedr& RYALLLLALAYY, stQ%&'t‘i'tQﬁ' a%r c@x 7 rt%ﬁr?se é%béz%;’pmﬁbzt :al kyl |

tuted in the 1 position by a 0- Q- C

(R70 PRSP 1 %Oa%lcxeraéhyb PBORQ)S Delbmaail RyP-§Pogpoupr 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,




whi | st the abovenentioned 5- to 7-nenbered rings in each case are
additionally substituted at carbon atons by one or two Fﬁg%%g) £ 20
R60- CO- Cl. 4- al kyl groups or by an R60-CO group and an @TSZ g?kyl
group wherein R to R are as hereinbefore defined, a 2-oxo-norpholino
group which nmay be substituted by 1-t® 4 Cl1_2-alkyl 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.4aab_¥Labkokﬁ7@ﬂaaﬁ%®hxdﬁ.ﬁsabkbbtgtuupd firics tpoRG £ it R criveaads

her ei ofe defined. and { bo t| ned r pRolinyl oups in
each Xs@ é?g'FFﬁkeﬂxquﬁlggﬁg gﬁ 8 “tﬁfkgﬁgﬁlﬂﬁ B& Rgigroup
MerekyllRSaman@s ensrabidinee pepramdlmd Ih?]?i w@lno moxrpho-

2- 0X03 %ﬂ@& , h of. 14~

S 2- oxo e fa§$glro yran- %lly(:)' é gégat%gﬁog vl ((H wrig:% j}1 )g:peramno'

2- oxohpappaﬁ?ﬁﬁéﬁyKan- -§¢pgn%lky% rh@ﬁ@PlP?Fa§&B§tPFUt dhAaARl Bt wo
nmet hy 8Leyps, or A and B together denotes a. hydrogen, fluorine or

chlorfne "atom a Cl.6-al koxy group, 14 August 2003 - 8 a CZ 6-al koxy
group which is substituted frompasition 2 onwards by a hydroxy,

a_4-al &Qxyalﬁm:EOngh_pflw&hl@ham; nQubdi:itﬁGédAb&’i a pyrradnidiaylpyrrol i di no,

i peri di drqazepi n | 0 razi no,
2 FClP& EF%W'? 31 X %1 &ﬁ% lgllya 9%%“&%!(5%; 7 %IkécP)iIhg&rrlg%l %er azi no
or 1-pokdaiohylby g:hmpgroup QR o4- arhh.das)t Fouis vwhé chersigbbioreuted by a
pyrro%igéa¥l

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—Cl_a-alkylene—C_,,_.,—cyéloalkylene—CH-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,




pi peri di nyl or hexahydroazepi nyl group substituted in the 1 position by
the group R10, whilst R10 is as hereinbefore de- I ned, %AUISI’S%ZIQQ 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, an-amnno, d _4- aI kyl am no, di-

(A _4-alkyl) -amno, pyrrolidino, piperidino, hexahydroazepino,

nor phol i no, hononor phol i no, pi perazino, 4-(Cl_4-alkyl)-pi perazi no,

honopi pat azh 1, praYkyl€ie dgablpl whikbnup petast it tgid Wrom gooiorgmrphol i no

o W A VIS A B S B 8 7.
kyl ene- k@&) ~gyinoal Ryreneé idigoCs glmdﬂaidgylmcepmblﬁacal kyipeueamno or
-0 d - I I I th
Kyl eneg: @HAP%&QQIK% Sgguggcﬁtdat% E‘d}?y € oxygen

atomof ‘thé abov group’in case is mkeoI"toth |cycI|c
het er o@haugnentiogedaR-Co.CrLEVAPRE SFOURFoUR ARTh Jarss s tlinkast twy an

R O COwWe BRG;ER £1ndrakkihoaia@uRs pahid st R6 is as hereinbefore defined
and the oxygen atom of the abovenent i oned- O Cl1_6-al kyl ene groups in each

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

- O Cz_G alky/-enearend sfvep, i s substituted fromposition 2 by a hydroxy,
C _,-alkoxy, amno, G 4-alkylamno, di- (Cl1_,-al- kyl)-amno, pyrrolidino,

pi perl di no, norpholino, p| perazino or 4-(Cl_4-al kyl)-piperazino group and

t he ox;amn-l\at@E;_Qf—attk@'leaboveMt—C@nedy@.GZlkyalelnﬁl endlRgrOupsalkyniemeh case

s linked t90119 WBGuel | Co el R QAR A1 The ¢, ,-alkylene or
—NR,—C1_3-a1kylene-Cs_,—cycloalkylene-'.cl_g—alkylene group, whilst
the -NR,- moiety of the abovementioned gfoups 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,




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-C _3-al kyl ene-C3_, -cycl oal kyl ene-~-C, _3-al kyl ene group, whilst the
-NR4- noiety of the abovenentioned grgyps. 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,
where the latter is linked to a carbon atomof the group Dand R4 is as
her ei nbef pre defi ned denot es an, R60- CO- al kyl ene:NR,, . (RO PO- OR8

L Ky PR RRAE 4R0” i QBRI r i Rt e B o WP S Bar Shor case

t he altdyd ehepombtétyn byhitdle igrotp aRghtndhaddetdiandligntai s dydlid carbon
at ons, dditjo I Sphsti egd~b ne twa 7, z-al kyl = groups or
by an ‘2% %#&ﬁeg’?céﬁc%? gpkyl‘%éoﬁ%,éﬁi | S{H’QS\‘E'@O%?QQ gfé é@

her ei thef-alkylef i ped- (RB:Q-CPb-Z; pedblytd RIGHBHEORY n€. gredfwihiozh is
substi tibeddok ) ag, REQ1691  (RBdlP@BRin {ReQ BO RYe | 2 o2kl
bi s- (‘%’E’ %) b Ch Ayl g(%R, crf PO ORE) - 1 4- 5‘%%‘} eora‘i( R!,Q%%?O?e
Cl_4- 8188Anloup wherein R to R are as hereinbefore defined, a 4- to

7- menbered al kyl enei m no group which is substituted by two R60-CO or

R60- CO- C1, 4- al kyl groups or by an R5000 groug and . an 0- CO- C1- 4- al kyl

O oup SRS TR AP SOFs PRI AR LI T VhL I A oF 8BS TuESg. 1p

pi per atien® ofcdbbbphperazibe gfeup Rbi ahdi s sadditichallin sulhe idpasditi on

by the group, R10_ and additiopal |y at cyelic .carhon.ato an_R60- CO,

(kro S e (o008 Rormt B el B 3E. bR RPOL P8 R0 B S peg hy1

(R70- P@> GRB)arm RGO kytowp 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,



(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%lAlinB&ckob? t he
4 position by the group R10 and is additionally substituted . cyclic
carbon atons by two R60-CO or R60C- CO Cx_4--al kyl groups or by an R60-CO
group and an R60-CO-Cl 4-al kyl group vwlg,_rel n R and Ro are as

her ei nbef ore defined, a piperazino or honopi perazino group which is
substituted in each case in the 4 p05|t|on by an R,,OCOCl 4-al kyl, bis-

R60- CQ), - | . | kyl
éroup m%e?g}réﬁgdlf{ ¥&E! (§ g Eaagh ef_%?%ggﬁirﬁéééglg g§ ncg)L%yrS i
honopi penbetindngtaegp 1\A@Q§1ﬁ1§1’sdﬂétﬂﬂ%tﬁﬁoﬂﬁ RInheWAllé%I ttb@n abpvgrmen-

R60- CO L ofe 3' _k>¥| tobﬁs-meétmmrir@s_ﬁ@ &¥kh chBeOsPe SRB) +16had1y! kyl or
(R70- PO RO 4-al k grouyp and i's addltlonallyfubstlgtuted at Cyclic
r

car bon %F%ﬁ§159f6ﬁe36ratﬁ@r S5O PRBE BT ror by an
R60- CO gr @-@,)QHR B600CO: - Chikval, kbllsgr(mgp—wbeer-egn K kyD,R4 are as

her ei nbef ar defi,n phal i rph rou ich.is

Subst| tE%-eocF% SLATES, a8l A0l ATPIRTANOLLD SEAUR ML glben,

R60- CO-t€1R4- aleylas hiexre ifREESGE) déﬁf:;nedL kyI (R70- PO CRB) -C, _4-al kyl or
(R70-PO-R9) -d _4-al kyl group wherein Rs to R9 are as hereinbefore

defined, a. norpholino or honmonor phol i no group which is_substituted by two
R60- CO ar pREBobOitay3 -, aphpergiddupdl ¢?r HyesrhRBOCarepi oY) gRauPafubsti-

R O @%géaahky Ln@r ngo\gﬁ%&%ﬁﬁ P ﬁl§e aér@@ﬁ eRnbemrﬁs@eEh@e%o%n@wust
2003 - rrolidinyl

plperldln hexah dr oazepi roup_substi -
t ut ed |‘hl@ﬁ§d1 po§Pt 7oReRPemse F@(’@e Wi ?@% tﬁ@sﬁbﬂaéf’ﬂégronagl
substituted at carbon atoms by two R,0-CO or R0O-CO-C, ,-alkyl

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-




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) , %fg%g%e&al 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 hexahydr@&zepi nyl group substi- tut ed inthe 1
position by the group R10, whilst the abovemen- tioned 5- to 7-nmenbered
rings are in_each case additionally substituted at carbon atoms by two

R60- COnerPReGLOFICEZRURKATe g UpRclbr case ahimeed- tetagrampdan@omRed - CO -
- O -4enal k¥ougy @p  Wherein R6 and Rla are as hereinbefore defined, a
pyrrolidinyl, plperldlnyl or hexahydroazepi nyl group substi- tuted in the 1
position by an R60-CO Cl-4-al kyl, bis- (R60-CO - d-4-alkyl, (R OPOORB) -

- Cl- 4- ahkR| MW, GRoApP@RBYEinCR, 4aﬁakRL1 gireups Mieinhd¥ot® &@fﬁﬁédas
her ei nbefore defined, a pyrrolldlnyl pi peridinyl or hexahydroazeplnyl
group 8tbsti- tuted in the 1 position by an RGO-CO- O _4-al kyl, bis-
(R 50-CO - C -4-al kyI (R70- PO -ORB) -Cl-4-al kyl or (R O- POR9)

-ClL. 4-al kyly ea o] are in
each CQSéMad%I ? ?%n:flhl sfi%bscgég Gt Wﬁ@%ﬂ’b%c?onégbérgﬁgggf% r%b CO or
R 0- CO C1- 4- al kyl groups or by an RSO -CO group and an R60-CO d -4-al kyl
group yhg relé?lﬂoxg gRougl € as hereinbefore defined, a 2-oxo-norpholino

b

group whi €A nay Subsfituted by 1 to 4 Cl1-2- aIkyI groups, a
2- oxo- nor phol i nyl group which is substituted in the-4 posi- tion by a

h%grzggrcaFﬂﬁlk Bityagedup- ahkyh, 186@u§@t@%u%éﬁ:ﬁ??m &%ilf@hCB3E .2
a or i as
et &1 REEEPEY deFimaR LERIYY haTaly oont POREISBi880 T4 -Afpuce
amino, pyrrolidino, piperidino, hexahydroazepino, morphollno,
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



- 12 norpholinyl groups are in each case linked to a carbon atomof the
group C, an RL1NRS5 group wherein R5 and Rl are as hereinbef]4 hsuq%%bged, or
C and D together denote a hydrogen, fluorine or chlorine ato 2

Cl _,-al koxy group, a CZ 6-al koxy group which is substituted from position 2
by a hydroxy, Cl_4-al koxy, am no, C- 4=xlkyl amno, di-(C -,-alkyl)-

am no, pyrrolidino, piperidino, hexahydroazepi no, norpholino,
hononor phol i no, pi perazino, 4-(Cl_4-al kyl)-pi perazi no, honopi - perazino, 4-
( C4- al kghpsthdupEd el sazimonarpiel imylhzgrglipgr anp,(REOCBO40R, koxy ¢R ovhi ch
S subshi}uéggugy gypyrrolidinyl, piperidinyl or hexahydroazepinyl group
substit Uted T n-the I 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 CO, +{R:OzR01 28) cﬁge E%% QRO ﬁ%tlz% OBl P V| Eéhtg@‘f‘%ﬁﬁ%ﬁlc&@cﬁ%}r%xy

her ei nbef ore , defi hed, -cycC xy or C3_,-cyc

group aRuRFEAGUEEH 2-aAQn taRTRIY HI RSN 23 ayky | § ~OXATHE - TRV AT R -
pi per i din9y , hexakydreazepiilofiprahal 4y, ﬁ‘%ﬂ@ﬁnﬁélﬂ@hh?ﬂro@y&%‘nfé‘-z}i'ﬁ Qor 4-

(C1.4-a%5 |) -'piperazjno, ho | perazino or_4- (C, _4-al-
kyl ) - ho '%’ éF&f%ﬁ?ﬁ%ﬁﬁH{rﬁP'-' FTPhol o group which may ‘be
substituted by 1 or 2 nethyl groups, with the proviso that at |east one of
the gro B_aqr t gggg ] r tQgether _w th_ D cqntains,.an
opt i ona#ﬁ%tlig A&gﬁ%{t ?6’(?3%%1 L E #7 £ tQISLNEr W bh (R Lantains, al
B or C together with D contains an R,0-CO group and additional-
ly one of the groups A, B, C or D or A together with B or C
together with D contains a primary, secondary or tertiary amino
function, whilst the nitrogen atom of this amino function is

not linked to a carbon atom of an aromatic group.

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



substituted 2-oxo-norpholinyl group, an (R O-PO-OR ) or (R70-PO- R 9)
group, or that at |east one of the groups B or D contains i |y
substituted 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofu(rﬁqglr“i\-?'gﬁ‘{'t;.f’{b,ﬁ!3

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

2- oxo-tetrahydropyran-5-yl group, of Lhat 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- ly one of the groups A, B, Cor Dor Atogether with Bor C
t oget heR,wi déndresneafdsoripe, nehiowigeondargmbnet ert Ladgnariatomn,f ancti on,
whi | st the _nihtragen 2 619 9f ohdE BvaMbpo of ungt i g, d%? d4 hked to a carbon
atom of & aroﬁgfic group. %W t ho aryl Hﬁietkegykéﬁii ned in the definition
of the above- nentioned groups is neant a phenyl group which may in each

case bg dmf‘t_t 5 ét%tfgdi@étﬁd _,ta_maﬂqfolurﬂi t&ra&jégéﬁﬁhhﬁﬁ%éﬁ taxgmgw R(ig
nonosubsti t ute and_addi n nmono- or disub- stituted by :
Wi Tt HRIShIRE | RAE Tl abs-PASHLEDE, SR 9 LH R G RipS dBHDE o5 A
cyano, el L1 Gogr koxyca ponyl, am nocarbo- nyl, Cf _4 -
alkylanﬁ%%car ony %? %%- %Cl. -al kyl) - am nocar bonyl
Cl_4-al kyl sul phenyl, d _a-al kyl sul phi nyl, d _4-al kyl sul phonyl,  hydroxy,
C1_4- oyl Ul aviyéd OxNYovbhbht ehee tpind i tKd , préfd Aled Cbnds ak kil

am no, .di- &g% 4-al kyl) -amno, O _4--alkyl- carbonylam no, N (C _4-al kyl)
-0 _4t898A ¥Fost anmino, Cl_4-al- kyl sul phonyl anino, N (Cl_4-al kyl)

- _4-al kyl sul phonyl am no, am nosul phonyl, C1_4 - al kyl am nosul phonyl or
di - (C :,-alky))_- 1 ngsul ph | -Qh or ar bonyl group which is
substi qudﬁdbyAaa%gaggay?n%%bggéglgF%ﬁéﬁﬁﬂé%é%?%@bup, whilst in the
abovenenti oned 6- to 7-nenbered al kyl enei m no groups in each case a

met hy leeng, QR 4.0 & e ¢b-ReSiy] Ofk Iy Do 8RbReefk PYalkylene-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 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,

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



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- alkqg?&58§2%03
trifluoromethyl or Cl.4-al koxy group or two groups R13, if they are bound
to adj acent carbon atons, together denpte.a C3_5-al kyl ene, nethyl enedi oxy
or 1, 3-bu- tadien-1, 4- erne group, whilst of the abovenentioned conpounds
the preferred ones are those wherein Ra. to Rd, -A and X are as

her ei nbghibse itefdere it aB:éiﬂJSl@:heataﬂﬂ BﬁoaﬁOR@d)kabeneRmR&ao-(c&@ PERGIRO)

-al kyl e l en 5. OF Oup n n each case the
al kyl eng8 m e%sovﬁ) %?%3{@1 E}ﬁ% ﬁ%‘yﬁ %cg)anc';, tgﬁaﬁn R0558~LFe bon

atons, opy-atkyli omal(lR,;ObEOst)s-td:lt_waebqby gneupf two Cl_2-al kyl groups or
by as R60-CO or R60-CO Cl_2-al kyl group, a 4- to 7-nenbered al kyl enei m no

group which is substituted by an R60-CO (R O PO-OR8) , (R 0-POR9) ,
R, 50- CRPYzrali@inyi s PYHREOLEYYL Gpr 4hexhkyroprepiRPIOBSpupCisubsaliley| or

R, 0-P ;6 lkydo whi ch
( Qfoea Qtﬁe’uxﬂ SH O @y%ﬂeﬁ@w@rh{% Ip%dlg,ztlé appyR whi c

is substituted in the 4 position by the grou y at a
cyclic Coar Jatoﬁﬁb?l BO- R0 -ER K PE -0~ E{Q?P@))F@R% kyRegroap,
A _4-al kyl, bi s- (R60-CO -d_4-alkyl, (R OPO CRB) -Cl 4 al kyI or

(R0, 79) L ol i APSE 5L P SRR RER 320601, v of

bis- (Re€ERE) gfoubsal kyl, (R OPOOR) -d_4-alkyl or (R O PO R9) -

Cl. 4-al kyl group,
a 2-oxo-morpholinyl group which is substituted in the 4 posi-
tion by a hydrogen atom, by a C, ,~alkyl, R0O-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,



a pyrrolidinyl, piperidinyl or hexahydroazepi nyl group sub- stituted in the
1 position by the group R10, whilst the above- nentioned 5ﬂ4t% 7§g§§§ered
rings in each case are additionally 14 August 2003 - 15 subgipy t at a
carbon atom by an R6O-CO (R7TOOPOORa) , (RO POR9) , R60-COC,, 4-alkyl,
bis- (R60-CO -Cl 4-alkyl, (R70-PO-OR }g- ..C _4-alkyl or (R 0-PO R9)

-Cl _4-al kyl group, a pyrrolidinyl, piperidinyl or hexahydroazepi nyl group
substi- tuted in the 1 position by an R60-CO Cl.4-al kyl, bis- (Rs0-CO -

C, _4-alkyl, (RO-PO-OR8) -d _4-alkyl or (R70-PO-Rg) -C _4-al kyl group, a

2- oxo- nor phol i no group which may he substituted by | or 2 nethyl groups, a
2- 0X0- D Qﬁwr@hﬁﬁbn%gmqps iR P isiﬂe%%lﬁ%%éi byt LoATb¥ a

hydr oggietyimgiyugs & _4-al kyl, R60- CO-Cl. 4-al kyl, (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 abovenenti oned 2-oxo- norpholinyl groups in
each ca@selearctds nked-0olCa,calkpheatom-0f-C,1,heygiloapkikleme A -snd:, B-tadget her

denot e, a -hydr qgen, uor4 chl arine_ -Aalk roup, .a
G o AR SR LR She £ B B aTbadirshes Gy Athdeldlr "o
- al kox@-Quri-rd kyGienk -Gl kydyahdabkylane-CCl-alkyl @ne) groupi, nwhilst

rrol i-gl jherdidino,=h h i 8 i hoLi no,
e b i i

4- (Cl. Himkad \tchdrvpi pee¥gihe HeEEF O RE-AIWddr group which is
substituted by an R60-CO (R OPO OR8) or (R O PO R9) group, a

4 , -cycl oal kox r G ,-cycloal kyl-C, .4-al koxy gro an am no,
Cx_4- a%ﬁyl‘&fﬁ%o?‘/‘ag-iklﬁ(%f ﬁgpl@ yﬁ;g e sg@g,%ﬁ%&eﬁgpy an R0-CO or

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,




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

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

-0 Cl_6-al kylene, -OC, _,-cycloal kyl eneg+ 0O Cl_3-al -

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

-0 C, _3-al kyl ene-C3_, -cycl oal kyl ene-C _3-al kyl ene group, whilst the oxygen
atom of the abovenentioned group in each case is linked to the bi cycl i C

het er oar ti n | ene qrou IS supstituted an
R60- CO oérmE gocg %{f “%Iéyf %H‘F}glu%l‘é(%l%%rf%tgqﬁ@lé) "\églsc e‘?‘%l APeEbLEuger ﬁ’é’d
an - O CzA21B- &Qcﬂ%ne(@{%@ﬁv@ﬁ h i(R,SuB8tRut dziof—compqsalkyﬂ 2pignwar ds by

a hydr oxyRoCJCdI) ak kK o)glkyzl;[n nep depo-42h Kyl am 1 di.- ﬁ(% 5.2 yI) am no,
pyrrolldlno pi peri di no,” nor phol i no, |pefé- oor ﬁ rC]D Ikyl)
- pi perazq:zno‘agjlr]ﬁ(:]p 950112!_6 al kyl ene group, an - NR4 Cl_6- al kyI ene,
-NR4- C3_, -cycl oal kyl ene, -NR --C _3-al kyl ene- C3_7-cycl oal kyl ene,
al kyl ene or

-NR4- C3., - cycl bal I.( | ene-

- NR4- C1 %%{W%ﬁé B30%. g%%maé%&c’cﬂ@ua MGt i cﬁ}ﬁoswtm%@d ihe -

i)NR4 | niiket ya gbos heiehobermeiiesi g&edxpgmypmd racﬁmmcs}@espj*sail %n dite tBe
icyclic o C.Li o} e inked to a carbon

at om of 1 %%Oqlri o%;%glanE&oF&aﬂﬁﬁ4 gt oﬁ%% {h%aéj%g}er \rll\ng‘?né%dRi)c L2 Ron at om of

t he grodh-Balkand DiendRay- G0 REO-G0KIlky | (®i0-NBSOR( R & PRI or

;I?Ll;?/leﬁn@(bllggoo_@ ) (B O- RO B9) g2bty! ene- NRS group V\/nerei_n in each case the

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-




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 - H%A%Eﬂgéoﬂgnbered
al kyl enei m no group which is substituted by an R60-CO, (R, O PO CR8) ,

(R OPOR9) , R60-COC, _4-alkyl, bis-i8(REOC-CO -Cl.4-alkyl, (R 0-PO OR8)
-0 _4-alkyl or (R O-POR9) - Cz.4-alkyl group, a piperazino or
honnpiperazino group which is substituted in the 4 position by the group

RI O aﬂﬁ, Al gyoads aagyc inc eacdr waseatlomibyd ano R Oc@BhopRaBoROCERS)
?’%l&ﬁ) OCOCI-4 al kyl, bis- (ROCO -dC _4-alkyl, (R 0-PO OR8)
-CI 4E (- PO R9) -C, _4- al kyl group, a piperazino or

honDplpera2|no group which is substituted in each case in the 4 position

by az da?ﬁ%f%o goﬁ?%‘%%?b%& %R%%EQ)genC' f&@éi‘i’ﬁe &R, &EQ.*:@B@ atom,.

-C, al Kyl ‘group, a pyrrolidinyl, piperidinyl
or hexahydroazepl nyl group substltut ed in the 1 position by the group R, , -
whi | st, the _ q&gg@m%{}td ed 5- to 7-nenbered rings in each case are
addltltaonélsly substi ut%’ at a carbon atom by an RGO C0, (R70-PO ORB) |,
(R0-POR9) , R0O-COC, .-4-alkyl, bis-- (R60-CO - C-4-alkyl, (R O PO OR8)

- Cl 4'aa|d<3C/f|—a9.'k06:§ QR h 1 &h- dsablpbtdratpd Fmy s it byh, 2pbpeai di nyl
or hexa roaze |nyI roup substl ute

R60- OBV 14 Gy~ A WY { F@ &cr %lEYQaF‘g%PR %%Pdt-éeﬁa)aqx‘é‘a% al kyl or
(RO Iaa:d?@ -p)ﬁlrcﬂ::&i:lﬂydb gpdlpp;rldmooxmml'pmwmnegmgp whrphoddypcse
SUbStll';“rJr}o%jorﬁﬁo]l IJ.'IO pi‘BE%Eﬁrougﬁ-’(cH -alkyl) ~-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,



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) -Cl _4-al kyl group, whilst R6 %%ﬁetezogg

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

nmor phol i nyl groups are in each case Linked to a carbon atom of 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 fromposition 2
by a hydroxy, O _4-alkoxy, amno, Cl_,-alkylanino, di- (Cl_4-alkyl) -

ﬁ(r)ﬁrrgﬁor pﬁg'?'gl:l thtﬁélgfgx%%’de%%fhﬁ}%@%ﬁ eﬁp:e%er g%r ﬁéc;"mﬂngﬁ%?e piPer azi no

or 4-( Chereankelfprieomediiz®dazi no group, a Cl_6-al koxy group which is
substituted by an RGOCO (R O PO O?) or (ROPOR9) group, a

C4_, -cycl oal koxy aor -cycl oal kyI - al koxy group an ani no,
a _4-al R?F'éhizﬁéar&i}’ t@ef CAMRALE Sdr’(flrﬁfeﬂrrol i di no, piperidino,
hexahydr oazepi no, norphollno hononorphollno- pi per azi no,

4-(Cl_4- al | perazt no orro i perazino or 4- (Cl_4-alkyl)
-hormpr%er‘%?cg'fcé)%r% 505‘3% rpholino group which may be substituted by
1 or 2 net hyI groups wth the provi so that at |east one of the groups B

or Dor_A ether get her talns anotlon

substi t%{edc? 5%0- %%%Ylﬁh;?e gp8£ i Ewé‘%a} ;]' %g‘?%up ,
or thatpheénykastcodrusofist rsabgrtottLps’-exi 131 Qo o lﬁytbgetgzeoupmr{p tB® or

t oget heﬁyvmvyﬂll%gont ains an RGO CO group and ad-

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:NiNH 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



ditionally one of the groups A, B, Cor Dor Atogether with B or C
together with D contains a primary, secondary or tertiary 12%%8@%558§ti0n
whilst the nitrogen atomof this amno function is not |inke 0 a carbon
atom of an aromatic group, 14 August 2003 - 19 whilst in the
abovenentioned groups Ato D R4 to RIO,are 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

subst | EHLe iR e GRSEE DY nbNSLBNARTLRbricd qrBpaiid Yadh ' @lide REs whi ch
may be_identi"cal or different, each denote a™hydrogen, fluorine, cﬁlorlne,
br oni néiskedodiche- kg ofd CYChéEh R SFORFCMN G &H&PT et hoxy, et hoxy, ani no,
cyan, vinyl or ethynyl group, an.aryl, aryloxy, arylmethyl or aryl nethoxy
group, a nethyl or t hoxy group substituted by 1t fluorine  atons or
ot buBEnaD e ST 5% G e ERA o SHRPELEAE AT EOR Rt oRidhot 6 a
%FH:CHbﬁHEEEf-ﬂ§¢a}hy&koxy-§H@NpNHw@ﬁdum thed Ry geanat-esm ohychogen,

uoring, chlori.ne or brom t n | a ase dengt
hydrog%ﬁbgﬁ&%n%%Qﬁﬁéﬁ Eeﬁ‘ﬁ$%€%g§%ea$%ﬁ§p% ggn%?%@ §%5§C>51Jié%$§ﬁ%%e,
- O 4_theyblioytddilereste®dEroBatic kykgneo€3_7- cycl oal kyl ene,’

-O &4, -cycl oal kyl ene- C13- al kyl ene or

-C)Cl?S--aIkerne-C3_,-cygIoaIkylene-Cl 3-al kyl ene group, whilst 14 August
2003 an oxygen atom, this being linked to a carbon atom of the

group B,

B denotes an R,0-CO-alkylene-NR,, (R,0-PO-OR,)-alkylene-NR, or
(R,0-PO-R,) ~alkylene~NR; group wherein in each case the alkylene
moiety, which is straight-chained and 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,




- 20

t he oxygen atom of the abovenenti oned groups in each case is

|'i nked

to the bicyclic heteroaromatic ring, an -O C2_4-al kyl ene g i
substituted fromposition 2 onwards by a hydroxy group, HQP&BQV\%]P?@ngygen

atom of the

abovenenti oned- O C2_4- al kyl ene groups in each case is |inked

to the bicyclic heteroaromatic ring,_ ¢f; an oxygen atom this being |inked
to a carbon atomof the group B, B denot es an R60- CO al kyl ene- NR, ,

(R, O PO OR8) -alkylene-NR5 or (R O PO R9)-al kyl-ene-NR5 group wherein in
each case the al kylene noiety, which is straight-chai ned and contains |

4 carbon atons, may_additionally be substituted by one or two Cl1_2-al kyl

groups or b# S0 s REYCEORGIRTIRY _ 2- al kyl group, whilst R denotes a
hydrogen atom a C _, -al kyl group whi ch may be substituted by an RGOCO

group,

a C_,-alk ropwhl i substituted f osition 2
hydr oxy or Ezczl-sagiggﬁ‘y r&fp §'CI IRy | W&;TS% P Undaetrdtea
C3. 6- cycl oalmby bt ma3- a:ldq/lbegrln.npkecﬂsl;o R:hanokRPen vt ah, may be i denti cal

different, in each case denote a hydrogen atom a Cl_0-al kyl group which
may be substltut ed fromposition 2 onwards by a hydroxy, C, 4-al koxy or

to

or

-(Cl1_4-al ayC).gaﬂYnéoaéMlpoarraylka*M agyl7- reyBeCed- allky&enm ®,80-group,

Wmlst

in t( t?o Qpef & to 7-menbered al kyl eneimino groups in
each case a n‘étlﬁey Ene group In the 4 position nmay be re- placed by an
oxygen atomor by an N-(Cl_2-alkyl)-imno group, 14 August 2003

R, and R,, which may be identical or different, in each
case denote a hydrogen atom or a C, ,-alkyl group and

R, denotes a C,,-alkyl, G, ~-cycloalkyl, C,,-alkoxy or
Cs_c-cycloalkoxy group,

and R, denotes a C, ,-alkyl group,

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

a 4- to 7-membered alkyleneimino group which is substituted by
two 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,




- 21 a C4.6-cycloal kyl group, a C3_5-al kenyl or C3_%-al kynyl group, whil st
the unsaturated nmoiety may not be-linked to the oxygen at
Ry COAP 31208 )

C3-6-cycl oal kyl -Cl1_4-al kyl, - aryl, aryl-d _.4-alkyl.

group, whilst Re and R, whi ch may be identical or different in each case
denote a hydrogen atom or a Cl _4-al kyﬁzgroup and .Rg denotes a O _4-al kyl,
C3_6-cycl oal kyl, Cl1_4-al koxy or C5.6-~cycl oal koxy group, and R denotes a

Cl _4-al kyl group, a 4- to 7-nenbered al kyl enei mi no group which is

oronp S, P QR (B Ei 60 Gal il 7 LB b 3421

al kyl mmé:aum%damvth%Mlsosmbspﬁ @&/’e@nb%sotﬁ@ Reo- &byl . bis-
R60- - Q9 1A Fkyl 29504DS (WL BHDORE) 18, As11Bel bR @-@@leftlned

a

pi per azZfho or bitopi pérazind group which is s bstlt te the4p03|t|on
by t h&€.gradiFyR1 GLawP étﬁlﬁ:'ﬁ%fhg?d f%tRsaaE‘?clalsc%e@?rlﬁg?? Ifﬁn

%e

R60- CO- C1 4-al kyl or bis- (RGO-CO - C.4- aIkyI group wherein R6 is as

her ei nbefore defined and Rl 6 denot.es a hydrogen.at.om net h r.
O oup P R PRy IR ER AP0 5P, S 1% SR FhFed Hh

et hyl
the 4

posi t iceR b;y deze,_tg{@upoﬁlﬂna]agmeoaqm-taldqal Icyrs}ubs%KRm-eZD) a@l_m&lk}cl car bon

t b 1- v aj
ﬁe(r)?l3 é’l"’(’&”ré3 f%%e%géjlﬁl%\ﬂg%g fés%ltiﬁ%f%rdo Seraz r&ee@%r&%oﬂ%ﬁﬁgrg engs
group ontel &r itwe R -CRs @1 ﬁsOsG@etqltautaéHYln 9’[11%1115 pawngigh By igh as

R60- C%egeﬂéﬁ:?éé%e crl’éflned .

a morpholino or homomorpheolino group which is substituted in

each case by an R0O-CO, R,0-CO-C,,-alkyl, or bis-(R0-CO}-
C,.,-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 R 0-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-R,) -C,_,~alkyl group

wherein R, to R, are as hereinbefore defined,




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

Cl 4-al kyl group wherein R to RO are as hereinbefore defl %?‘ 8§r azino
or honopi perazino group which is substituted in the 4 posi gau %@0
R60- CO- C1_4-al kyl or bis- (R60-CO -Cl_4-alkyl group and is additionally
substituted at cyclic carbon atons by ogne or two R60-CO or

R, ,0-CO Cl1_4-al kyl groups wherein R Fs2ds™ herei nbefore defined, a

mor phol i no or honDnDrphollno group mhlch is substituted in each case by an
R60O- CO, R60- CO- Cl4- al k group wherein R
s a5 het PTEE? b AT nBAL=S PR ol GrRGHTF SRORY hoTa by SH-ch |5
subst i t utedtbyedt o €66- G:Cposlﬁﬁ(am(:@ymam -Rakylo-gn qupd kyfleroat bifs6- i s as

her ei nbefpre f| e yr d rLoa i nyl
group sug19 sti tutde]‘d‘ F%il}ﬂ #%d Sitl 1158%/ é érﬂéheﬁénggé\%%&js?? t Og above-
ment i oned-wenpergd nEHREEcar e hgs whe@@ﬁq;ﬁﬁcwreora@min snbbt§tuseldsitt ut ed

at a carpon, R6Q2 Cor - RGR 80 Cdodo?! hi s
-C _4-al kyl %trlg%%i%/{\?l??%l n eR6 and R10°ar eoag h!gée)l ﬁé %ef oarllkggf?%gé}?s a

pyrrol i dWRRAEin; Re disgias) e HeReFOB? 0282 EHMRA group substi- tuted in the 1
position by the group R O+ whilst the above- mentioned 5- to-7-nenbered
rings are each_case. addi ti onal | ubstituted .at_carbo tons by two
RE0-00 OF HRFCTIRTBE LRG| SEGRBy B e Polth 5 SHRFHIG-SFS B ReF8) fibef o e
def i ned,C,aylkydl igliaugs, pi peri di nyl or hexahydroazepi nyl group sub-
stituted in the 1 position by an R50-CO Cl.4-alkyl., bis- (REO-CO -

Cl.4-alkyl, (ROPOOR8) -d_4-alkyl or (R OPO-R9) -C _4-alkyl group
wher ei n R 2 taxRoterrhakl gt efnoupowhichf ife ggubist Auiiesl - POOBhe 23posi-

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,




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- L. gr. ,
whi | st the abovenentioned 5- to 7-nenbered rings are in eg%EMgg%éﬂHQ
additionally substituted at carbon atons by one or two R60-CO or

R60- CO- Cl- 4-al kyl groups wherein RG6 ig, as hereinbefore defined, a

2- oxo- nor phol i no group which may be substituted by 1 to 4 d _z-alkyl
groups, a 2-oxo-norpholinyl group which is substituted-in the 4 posi- tion
by a hydpogen: gt Qn el &y susse ReE- 68 K _4naklorco ,whilst R6
IS as e[§%n%e$o%gl efﬁﬁgd,andi%he %B%éﬁéﬂﬂEntiE%ed 2-%xo-ng%pho fnyl

gr oupsWhilsscRe chSe a8 SEHRREIF S +atom of the group A, an R1INR5
group wherein RS is as hereinbefore defined and RI'1 denotes a

2- oxo-t et rahydr of n- 3-yl - oxo~t.et rahydr o- furan-4-

- oxo. BebranbUroBTEEY. i G TR e AR o

2- oxo-tetrahydropyran-5-yl group optionally substituted by one or two

met hyl .gr.ou or,_ A gnd.B t. dengte a a Cl. 4-al koxy
group,cad89§§?§If%&ngﬁéﬁp%ﬁﬁﬁigﬁ%’su@s??fd%%%i ro %§é§Qion 2 by a
hydr oxyQ-Cl_;4abkikdepe -dhincy<drad kligneani 11, Cudi~C324- al kyl )- amino, "
byrr ol L9ic09 eniper diiig SHY ROT 610, ANEF R Of- cyTodICl_4- al kyl )

- pi perazi no group;>_ a O _4-al koxy group which is substltuteg b¥8a
pyr r ol kHiLape-6i-: - pifarisgion @ Goupaibst i Hat etxYEeR ntemp8si £R6n by the
group sRhPemihiihSineR %}ﬂ-cﬁlﬁsiﬂi\eéﬁd':ﬁbeééeiéeﬂ.iiﬁﬁéd té Ahgudticzlic 24 a

c

Cl. 4- aJ] kox rou i is substituted by an R6O CO group-,
hete%ogrom%t\l@c ring, y g, P

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



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

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

-O-C4_, -cycl oal kyl ene, -0 Cl_3-al kyl ene-C3_, -cycl oal kyl en‘f‘tYAﬁQ}E%zOOS

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 nggen atom of 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 oxXy cgh-dky a‘M&:lrrl% té’k@ RXVGED, at @n@f-d Neaikyl or bls (R.O- CO)
aboverrentlongg i} | ene gROlr,%PS in éach case is. Iinked t

bi cycl i Er-heReFBar FFaR WISTELD e PER G WW%f@rﬁkéef@aeé,
carbon atom of the group D, D denot es an R60- CO al kyl.ene-NR5, (R, O PO ORB)

-al kyl ene-NRS _or ’\%E’OO-PO RQ% - al k | ene- NRS %%oug wherein i.n each case the
al kyl eng PREFEEFIThi%h 1w 8?5%? BRaFREUP ARt Ednt §i RESS S E dbon
atons, itthe adgiosiddaid ywibecabgrotupt Bg bwdone aﬂd]maioﬁalz.yalslqkbst:gﬂ:@tl@@

ﬁrerte)?/nge org gg)ﬁ ne%@%?%nﬁggi&?&% enél m o g#oR%k\?og‘egquo%ps

subst i t Whesehy RanaRBCRGOAIRS@S @mlmb%\qum drfiped, (R, O CO -Cl_4-alkyl
group wherein R6 is as hereinbefore defined, a 4- to 7- rrenbered

al kyl enei m,no group which is substituted-by tw R60-CO o
R60O CO- "&P&PSFW B &Fp?%ﬂ,ﬁ’%ﬁ’%rﬂzuﬂg g¥OURYRiABel &1 §U€§Fllﬁé‘d:eda in

pi per azéaghotabenppi ltefea@ 8o g ©USn Wi Can i 1& CS-ld@-tct tueedyin Hie- 4 position
by the of YRy % 2andAdH ! oA ¥ Ard -S| Lel4 A 4R 0 2883y 2°

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-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



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 E%Agéh%}%gaéroup

R10 and is additionally substituted at cyclic carbon atons by tw R, O -CO

or RSO CO Cx_4-al kyl groups wherein ? and R 14 are as hereinbefore
defined, a piperazino or honopi perazi g group which is substituted in each
case in the 4 position by an R, O CO Cl1_4-al kyl,. bis- (R60 CO) CI _4-al kyl

(R OP AI‘HHJI (al%?cgng% \*(s) 19@4:&"0‘9" ky\;th Ct o R

are as herei nb ore d I'ne zI N0 ‘ot honopi péra2| nolgr his
subst i guoupsi whemedim lﬂaognﬁ Bn, W%@ﬂ?@@mr@peﬂom kgefomedis-- (R O CO
-Cl_4-alkyl group and is additionally substituted at cyclic carbon atons
by one or two R O -CO or R60- COCl4aIkyI oups wherein R6 is as

her ei nbePBrECddBiagd : PIRGHIHIHo 35%??1%\6%%095%. chis

SUbSt'éﬁbéﬂltﬂte@aqﬁl Q:&ﬁae 1b>poﬁ1ﬂ1&£ﬂ @&y R0RLPEL- a1 ,0npi.s- (R60-CO)

T i T

R60 - G (lallkal kgh:ogpowh&rwﬁar 8i nt®OR] |rEs ad_netneeremﬁ:@f@re defined, a
pyrrolidinyl, piperidinyl or hexahydroazepi nyl group sub- stituted in-the 1
position by the group RL0+ whil st the above- nentioned 5- to 7-nenbered

ri ngs & npyarhlddsaydr e rdgdintiidimatll yor mhymwmiwbagbonpasum-by an

and C%t%&g@ 9#%1‘%' Iiyk‘c’%rltllansb}( @ﬁp‘é:@)-coc R vvher e| n R6

are as _hereinbefore definéd gyrrol|d|n F p|per| |nyI
hexahy REUZED - TRIEPL THPUR | Wit BT | AOEhabovEBeREionesy 5t‘hécgroup R O

whi | St7lth§r|nBEQ\éﬁ' iRy aned ibr da@ly JEyBe @l fiAesL By eshBseacliteasat
addi ti On ofl 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,
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R6O CO-
a pyrro
positio

(R70_PO-OR,)-C=_4-al kyl or (R70-PO-R9) »-C._4-al kyl group wherein R6 to R

are as
hexahyd
R60- CO-
abovene
substit
groups

st 2003 - 26 substituted at carbon atons by two R6O CO or
Cg_4-al kyl groups wherein R and Rlo are as herein?g%

I ned,
lidinyl, piperidinyl or hexahydroazepi nyl group SUbStInggégﬁé t he

n by an RB0-CO Cl_4-al kyl, bis- (R6O-CO -C _4-al kyl,

her ei nbef ore defined, a pyrrolidinyl, piperidinyl or -

roazepi nyl group sub- stituted in the | pesition by an

G & LA@ALOQE& Br-sup( ReQcE0) s Shrdtalhitle IR, pidSIid®1 or
ntjoned 5- to ~7-nmenmbered rings are._in each casé 39d|t|onally
RREEHAIREL b EF OMPo RUIFF 5t AW HS S RS RCFRe FraFRy |

wherghf1Be RS, aiss hes chabeigiveroeéi dedinad 2- oxo- nor phol i no group

1

whi ch naﬁobe substituted by I to 4 Cl1_2 -alkyl groups, a 2-oxo-norpholinyl
group which is substituted in the 4 posi- tion by a hydrogen atom by a

ad _4-al
defi ned

R11 are
atom

di - (C, -

4- (Cl_

key 1,0/ - 36660 Giddpatvkyikh dgsosppsthitisedRby snak.Oefei gmehipr e

arpon atom o an R1.,NR5 group wherein R5 and
as hereinbefore defined, or C and D together denote a hydrogen

droxy, C _4-al koxy, am no, am ho,

471 KKVt De - PHOCE D BOaG" @D lekbtAugissto2AhE groups B or D or A
together with B or C together with D contains an optionally
substituted 2-oxo-morpholinyl group, a (R,0-PO-OR,) or (R,0-PO-
R,) group, Or

that at least one of the groups B or D contains an optionally
substituted 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-
4-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,

éH%#é%QRaQﬂygésUﬁg%g?ﬁgggéggggéggﬁggolinyI groups are in each case

i nked t0

4- Par-dcC2! Leu j i stituted from
4 qﬁy %&@F}?‘lﬁlﬂéﬁk‘ ordcC2idval kexiyareu 1&%66‘1:ny S4B

position 2 -
,-al kyl)- am no, pyrrolidino, piperidino, norpholino, piperazino or



- 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 Rl O, ilst
R10 is as hereinbefore defined, a Cz_4-al koxy group which ?@Aggﬁé?Pﬁgted by
an R60-CO-group, whilst.R6 is as hereinbefore defined, a C4_,-cycl oal koxy
or C3_7-cycloal kyl -C1_4-al koxy group with the proviso that at |east one of
the groups B or Dor A together with B8or C together with D contains an
optionally substituted 2-oxo-norpholinyl group, a (R70-PO- OR0) or (R O PO
R9) group ,.or that, at |east one of t roups B or_.D contains _an ,

opti onal H’Wd’%‘i‘iﬁét iRHEEQ 22BXBOr ef:!-aﬁﬁgféé{gﬁ}“é ©39F ,d%-‘&(zof@é%w HBERT an-
4-yl, 2- eydetaredrydr opyran-3-yl, 2-oxo-tetrahydropyran-4-yl or

2- oxo-tetrahydropyran-5-yl group, or that at |east one of the groups A B,
Cor Dor Atogether with B-or Ctogether with D contains an R60- CO group
and addi tR,pnd¥dnrotgs onefdbliorhsegr chidorAned, bz arim: opr Aledfsehektom,tla B or C
to- geth M cQqnt.ad LB Vo r-SeCcondfE y-or (Lenki aLy amno
function?iﬁx%Fg?E%hggﬁgggiﬁhﬁéﬁo o?rtﬁfé a%$n§9f8nct onis not linked to
a carbon atom of an aromatic group, whilst by the aryl noieties nmentioned

in the defjdidipLTR L heirabarenant eRRGAMIRKI| Scdianta An8ACAY L@, 0up
whi ch in each’, case ray be nonosubstituted by RI2, nono- or d|Sﬁgst|tuted
by R13 GOIRRBULRINS A by, FADKEHENEddPEFBHAPRFHONY. W7 i SUBUC3Ti t ut ed

by R13, i].sty the t ts may be identical or different and R12
Wid 1,4‘@11_%;?&_ al%ﬁ‘%

denotes a cyano, ar bonyl , ani nocar bonyl,
Cl. 2- al kyl am nocar bonyl, di- (C, -,-alkyl) -am nocarbonyl,

O _z- aldpyd sihithsiits, Gr2rabkybadkBhafr saChsz taldodssl phonyl

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,



14 August 2003 - 28 hydroxy, nitro, amno, C _4-al kylam no or di-

(Cl_4-al kyl) -amno group and R13 denotes a fluorine, chlgrine 1 ne or
iodine atom a Cl1_2-alkyl, trifluoromethyl or Cl_2-al koxyqaﬁb'gBSthBg]m
groups R7.3 if they are bound to adjacent carbon atons, together denote a
C35-al kyl ene, net hyl enedi oxy or 1, 3-hutgy dien-1,4-ylene group, the
tautomers, stereoisoners and salts thereof, Particularly preferred
conpounds of general forrmula | are those wherein Ra denotes a hydrogen

atom Rp denetes anpieoyto-bamamlerd-Nr phedybeWhtraarowmahengitedde
phenyl nuc¢l eus is.substityted. in each,case by the groups RL to R3+ whil st
Rl and ROIeHki cH BE i TRE-5 ai':ﬂ"?ae‘?ﬁﬁt FOBEgﬁnﬁeﬁoPE 2 FRFRByen,
f1 uori natombl, ofnage add iyiemalel ytlom sabsel bytedt biyf kHoRgDERCOYbr RES- XY,

et hynyl o[: cyano gr ou%h.alnsq; R3 denotes a hydrogen atom R, and R in each
case delfo Iély ﬁya ggen ajt’tom X denotes a nitrogen atom A denotes an
-0-Cl _4-alkylene or- -0-CH,-CH (OH) -CH2 group, whilst the oxygen atom of

the abovemeptigqned gRo8aehs¢ase is linked to the bicyclic -
het er oar omait%? c ri ng‘%% A gugg %08 - 29 B denotes an R60- CO al kyl ene- - NRS

group wherein the alkylene noiety, which is straight-chained and contai ns
1 or 2 car ancl_z—alkyl group which may be substituted by an R0-CO

group,

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

a C,.-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,



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 ' y be
substituted by -an R60-CO group, a C2_4-al kyl group mhichwggmggggpgﬁuted

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

C. 3_6-cycl oal kyl methyl group and R6 depptes a hydrogen atom a Cl_s-al kyl,
cycl opentyl, cyclopentyl nethyl, cycl ohexyl, cyclohexylnethyl, phenyl,
benzyl, 5-indanyl or RgCO O (ReCRf) group, whilst Re denotes a hydrogen

atom og Biflezduallty | gl & 9818LEECa RELIEN HHW LR sderigyes a
Cl_4-al kyl; cycloperityl,” cycl ohexyl, O _4-al koxy, cycl opentyl oxy
cycl oh&ER®l g%PUBr Sup, 3R %b?%@ﬁﬁilﬁraﬁiﬁeﬂﬂﬂ%ﬂﬁgﬁ%ﬁhpﬂwﬁ%ﬁmi%ys@@stituted

by an rRSO=EQerrREQ@ER Cl-2hab kydroupuphuherel kR Rbsi 8sageheighakskere
defined, _.a pyrroljdino or piperidino group which'is substituted by two
R60- Gﬁlﬁeé-éﬁﬁél_z-alkyl groups wherein R is as hereinbefore defined,
14 August 2003 -- 3 0O a piperazino group which is substituted in the 4

PO L, s R, By Planc Huon bl 0Vt carpan, &t gm by an

and R10 denotes a hydrogen atom a nethyl or ethyl graup, a piperazino

group &hﬁgﬁekﬁziﬁgsrgjlld&peq\rﬂfbﬂ hfs 4s@.8§£5'.£8€egy iWthe 4 position by an
R0-CO-C, ~alkyl, bis-(R0-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 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



R60-CO- A _Q al kyl, bis- (R6O-CO -Cl-alkyl, (R O PO ORS) rrethyl or

(R OPO-R9) -nethyl group wherein R6 is as hereinbefore dej gg?] ?&aand
RS, which may be identical or different, in each case denote rogen
atom a nethyl, ethyl, phenyl, benzyl, 5-indanyl or RICO O (ReCRf) group,
whilst Re to R are as hereinbefore defimed, and R9 denotes a nethyl or
et hyl group, a piperazino group which is substituted in the 4 position by
an R60-CO C, 2-al kyl group and additionally at a cyclic carbon atom by an
R60- CO a8 R@emb@fczc%mlcﬁ@fngedupndhéheu abRéementsoned e roxbehorphadti-ned,

a o phalh Ng-aud 40 CiLl ScabbshiLui ey 88 BELERLT, ny"f'ofoEsFCI 2-al kyl

group, i3 |s as hereln ef ore I ned, a pyrro 3er|d|nyl
group s@bS¥Pt&te®Ln the 1 posi- tion by an R6O CO C, 4-al kyl, bis-
(R60-CO -Cl.4-alkyl, (R OPOORS) -nethyl or (R OPOR9) -nethyl group

wherein s herein efore defined, a 2-oxo-norpholino group
whi ch n%ﬁgbwgggstaﬁﬁﬁ}'tlgd IRPIP oF %reJrﬂét‘le 3@%&%@ a3 a2 ¥R AbFRRBALAY |
group whurdniS-glbetr taHeed et hehddpofiraht onybygeouet wt, ethyl or

R60- CO- G _2-al kyl group, whilst R6 is 14 August 2003 - 31 as hereinbefore

defined and ‘the abavenentioned 2-oxo-norpholi- nyl groups in each case are
| i nked & czadcBr bogesthen dendize gyrivyfrdgenratomRy 1N rjethdea) ket hogy odp

V\herei@% LeShd trahydro- furan-3-yl or
2- oxo-tet fur an’%%i oup, or A and B together denote a hydrogen
atom a net hoxy, et hoxy or 2 met hoxy- et hoxy group,

a C, ,~alkoxy 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 .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 &?fﬁgﬁtemt(%o%
-OCH2-CH (" OH) -CH2 group, whilst the oxygen atom of the abovenenti oned
groups in each case is linked to the 44 cyclic heteroaromatic ring, D
denotes an Rl O CO al kyl ene-NR5 group wherein the alkylene noiety, which is
strai ght-chai ned and contains 1 or 2 carbon atons, may additionally be

subst i ::fa@ebseﬁmo?@c@ afh RO £O subethyhitgtiotp, thii ksod¥a tansh By ase as
e

her ei nhet or efi a rrolidi oL piperidin [ hch i

subst | ReReHOBy TP LiREl BT (Ret- o) chb- ST R ofth MR Thestng o

her ei nigf,0+ PO-Hgfimechyh gwoupl wherneior Rpi perRdiame greolpndinbe fore

substi tut.ed two RGO CO or R6O CO Cl1. 2-al kyl groups wherein R6 is as

her ei nBEFAFEX def i ned, a pi perazi no group which is substituted in the 4

position by the group Riff and additionally at a cyclic carbon atom by an

R60O CO_ ot sR Q- o5 Wagk 8l n ape hergi fore

defi nea, bfﬁe%ggu@&gf%roﬁlﬁxé%ﬁ}gu% per,agii:ﬁggésgugn\;k%iﬁgh&i,g%é?&l%ﬁ ﬁd&? n

the 4 BeRiEPof-byrHAvl Rpewe end. addifjrnadily. Ra0cgg Lcarbpryptom

(R O Pk GRBR oebh¥t Qro-¢dvE: PR T - gebity| wﬁéﬁuﬂnwhﬁrﬂk na&BhegeRB-are as

her ei npéf_ ore q§fi d, a piperazino group which is substituted in the 4

posi t i BRTRYFeafeIREGCO C1 2-al kyl group and additionally at a cyclic carbon

atom by an R60-CO or R60-CO Cl_a-al kyl group wherein Rs is as herein-

before_defi n%d
a morpho
C, ,-alkyl group, whilst R, is as hereinbefore defined,

lino group which is substituted by an R,0-CO or R 0-CO-

a pyrrolidinyl or piperidinyl group substituted in the 1 posi-
tion by an R0-C0O-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



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 pyrrolidi nyl] r pi nggdi nyl
group substituted.in the' | posi- tion by an R 0-CO_C,-4-aIﬁ§q/‘fJ?u%i =
(RGO-CO -C1_4-alkyl, (RO-PO ORB) -nethyl or (R 0-PO R9) -nethyl group
wherein R6 to R are as hereinbefore gefined, 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
R50-CO-C, -, -al kyl group, whilst R6 is as hereinbefore defined and the
abovenent i oned 2-0x0- rmrgggl i - niyflﬁ roups ar.e iin each case-linked to a

car bon “ttdn o1e {FECYLBRptEatad t ong of Fhgy SHEWRTeRiHF Rl 1°% ot es a
2- 0X0- tRigethyslr owi thuBadr 3€ytoget Reex ittt Dalkyaitefin=amm-opt smaplyor C and

D toget her denote.a,hydrogen ] t hoxy hQX¥~0 - et /&1 hoxy
gr oup, ESE 0 K BxS éf&‘g ﬁ%ﬁglhgis ?th’u?eg%ﬁ(? g% %ﬂzﬁg%ﬁ whi | st
R i1s &)hgreumhbefcare defined; a C4. 6-cycl oal koxy or :

C3_6-cycl oal kyl - C1. 3-al koxy group 14 August 2003 - 33 wth the proviso

that at |east one of the groups B or Dor A together with B or C together
wi t h Ddwh athslemsoponenaf| fhesghstpsufedB2- 6&x&1mdt sHolh hAgeflrip, whth

(R O P@ QO38)c WoddkkaPCyi £8) DUESHRA18E haR @lcd eﬁféu@ ngn@f akiBe tabRHAs A

B, Cor Dor Atogether-with. B or C together wt tgecont,alns an CO
group &¥d GHRIIF IrBE - IFPUBRePof Bt hE §FoHpSTAY BLIEEHEIDWIHTA B dyether with
B or Cdegeatier with D eontains a prinaty, secondary o tairdiiiyy afmiwo

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,




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

t hose wherein Ra denotes a hydrogen atom Rb denotes a phenyl, benzyl or

1- phenyl et hyl group wherein the phengla nucleus is substituted in each case
by the groups RL to R3, whilst RL and R2, which nmay be identical or
different, each denote a hydrogen, fluorine, chlorine or bromne atom .a
Ee; hylza déﬂddé}@r@ﬁretgybi_4nalthﬁneetdiynsd-mIfcmw)gcaypgr@mpl, Rahgbgat es a
ydrogen atom R _and Rd in each case denot rogen_at X denotes a
ni t rogzg’r? ﬁweﬁfﬁﬁ@ugg %8‘53 a_%%r m%%é%g‘?%s&éﬁxg%%i%gﬁﬁ%?%ﬁelﬁr

- O CH2-ichtddDH)o -ttt iowpliwhbedterdsheomxtypenratem of the abovenenti oned
groups in each case is linked to the bicyclic heteroaromatic ring, B
denotes an R6O- CO-al kyl ene- NRS group wherein the al kylene noiety, which is
st r ai FhidanetierdaiCoifl oy lene-TReaghove whersinneheagdkyilenal |y be
subst i b s § 1 gREOHR 1 il herdd G OiPa ik sbr R s a
hydrog{gnitegét%mm%{%?ﬁg}[%)%g&??%pﬁﬁc%?irra be substit ut edrby gﬁfBR%ﬁOCO

gr oup 2t&WEz 03[ k%ﬁﬁdebGBaJﬁIYch §L§lﬁ3%:tt?‘¥ttﬁcgdb¥’r%‘hppf9§icﬂ & 2CohlRar ds by
a hydu@eh8r Gbup, whilst

R, denotes a hydrogen atom,

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

group,

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

a C,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 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% g ,

whi | st Re denotes a hydrogen atomor a C _4-al kyl group, Rf denotes a
hydrogen atom and Rg denotes a Cx-4-al kyt,_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 Cl_2- aI kyI

gr oup V\hep@mrdildmcasd‘l@sﬂ:@bﬂamne gm‘eﬁpnaducmléuguﬁstaﬁl&%ed

Réo oo 02080 R R ot ArekBr R e Srk® BRER I KE 4 e Yn%méﬁci’ore

pi per azided igregup WhICh is substituted in the 4 position by the group R n
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
atom a2nBEREraging [gHowR oupich beperbErasugedupnwinenh i posdsdon dned in

the 4 pesit igeeuRy RN aﬁ%&&goﬂam&ybt Bl $yRe0EPborCh bl an
(R, O PO-OR met hyl “group wherein R6 iS as

h
her ei nb&%rggd%r.t%ér&% :anda?é's‘f% vﬁ%‘&ﬂpn‘ﬁk}eﬁﬁmdgnﬁ%és diexginkesare in

each cds€idedota;sda hydrogen atom a nethyl, ethyl, phenyl, benzyl,
5-indanyl or RgCO- O (R, CRf) group, whil st Re to Rg are as herei nbefore
defined, and R, denotes a nethyl or ethyl group,

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 piperazino group which is substituted in the 4 position by an

R6O- CO- C1_2-al kyl group and is additionally substituted. at, c‘?Au&?jléilz' hpscar bon
atom by an R60-CO or R60 CO Cl.2-al kyl group wherein R is as“hereinbefore
defined, a norpholino group which is substituted by an R60O CO or R60- CO
Cl2- aIkyI group, whilst R is as herelgpefore defined, a pyrrolidinyl or

pi peridi nyl group substituted in the p05| tion by an RGO CO-d _4-al kyl,
bis- (R O CO Cl _4-alkyl, (R OPOOR)-nethyl .or (R OPORQ) - met hyl

group r | r r - 36 a
2- 0XO0- %Q?p%ﬁ Xl cnufn iﬁﬁ%%hﬁ%f&gaﬁ;?l§%t g@QFuéédAB %P groups, a
2- 0XO0- mﬁthmﬂlgﬁﬂugﬁoup which is substituted in the 4 posi - t|on by a

met hyl, ethyl or R60-CC-Cl_2-al kyl group, whilst R is as hereinbefore
deflned and the abovenentj oned 2- oxo- nDrpholl- g Qgroups in each case are
u

| i nkedat 8 ~2* BRI HRDY IFRRY rodrA 18 ARFEIueq| kI Fhgr dupamter ei n
R11 deagbgs %@tiétlr% L adnrdFo- ofm@ncﬁ:«m zgélﬁyf[lxgrb&br at@ﬂirxg@r {ilﬂs yl
group, . 0 not e .a en ato a_ net hox oXY,

g o gy D TR G M sk RO AoVt Lo 2 (e g2 35t oup,

" partichiar brdjmammmﬂumamelhm&ezmt@scaer@gem atfomheRb denot es
a phen¥lﬁPél gﬁy or 1-phenylethyl group wherein the phenyl nucleus is

substi each case by the groups R1 to R3, whilst R and R2, which
may be identical or different, each denote

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,



a hydrogen, fluorine, chlorine or bromne atom a nethyl, trifluoronethyl,
nmet hoxy, ethynyl or cyano group and R3 denotes a hydrogen 1200, st? 0 nd R
in each case denote a hydrogen atom X denotes a nitrogen af\ ﬁ]h 2 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. . 6-cycl oal kyl -C1_3-al koxy group, C
denotes an -O Cs_4-al kyl ene or -O CH2- (OH) -CH2 group, whilst the
oxygen atom of the abovenentioned groups in each case is |inked to the

bi cycli g Eﬁhe O%Bg;’é%tﬂe% It eARd @&%&E&Sa@ém R6O-h&FX Ry, eaeh% group
wherein't ne

nmoi ety, which_is strai t chai neg d contains | or 2
car bon 2am§#§0%)?tm:l (ﬁaarFVCBQa%EﬂS’éﬁY Q¥ -6b§Y§|Jr gOCEm'FQ ¢34
met hyl ge8up,, whi |l st R denotes a hydrogen atom a Cl1_2-al kyl group which
may be Subs |tut ed by an RIO-CO group, a Cz_4-al kyl group which is
substituted fromposition 2 by a hydroxy group, a C3-6-cycloal kyl or
C3_6- cyel aahlyksethyl- aj-ragqpaahg‘lanedemot—-@s-C}iithHr(OgénCﬁgogroapC whedatkyl ,

Ciry - ChY! paiin B, o e R e ORI TELOH caliend

at om or Lank&d4tal kyile gnw;mllthedtamaerp@mmm aA’® and

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, 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,




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

cycl opentyl oxy or cycl ohexyl oxy group, 14 August 2003 - %%t Bbédl no
or piperidino group which is substituted by an R60 CO or I1-2% 8 al kyl

group wherein R is as hereinbefore defined, a pyrrolidino or piperidino
group which is substituted by two R6@gCO or R 0-CO-Cl-2-al kyl 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

cyclhl Ca G bfgamaqmcfgb ﬁ%&&mﬂr t ‘ﬂ(ﬁé}a 2sals&)btlstgn‘;%%&/\@@r Q) R6t LS
as erel ore _de enot e rogen ato e or et hy
gr oup,® &&9 e‘?’ézﬁ{%b (tfp }@’H' i EE L ST %’& Rn Jtsheaﬁlrpﬁ‘?’f%g

R. O- C@é]i;ﬁedl kyl, bis- (R60 CO -Cz_4-al kyI (R, O PO CRa) -nethyl or

(R, O PO 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 met hylpyerbyidipkemy pigseriddno Snoutarwitich RSCﬁ)ab)sti(:REQEEbygltmmp

ﬂh;?@%{iﬁ B A A R e M R R N

an €d:_2 al kyl group.and is additionally subst]tut ed at a cyclic
carbon atom by an R60-CO or R60-CO Cl_2-al kyl group wherein R is as

her ei nbef pre defined, a norp ino gro which is substituted, by an R60- CO
or R6G @P‘E{aﬁlﬁPkﬂr%‘Poﬂ’ﬁ‘ %l%%t&%ﬁp%t%‘%eﬁe%& RB&t br BOgetiRBdPYa

pyrroldiihk nytoabd Riperidiadditgiengl Bphst id utedlia thebdnpagtiom 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,




tion by an R 0-CO Cl1_4-al kyl, bis- (R60-CO -Cl.4-alkyl, 14 August 2003 -
39 (ROPOOR9 -nethyl or (R70-PO Rg) -nethyl group \/\/ner(iai1 [&géﬁstt@ogé are
as herei nbefore. defined, a 2-oxo--norpholino group which may ubsti tuted
by 1 or 2 methyl groups, a 2-exo-norpholinyl group which is substituted in
the 4 posi- tion by a methyl, ethyl ora& .0 COC, _.,-alkyl group, whilst R6
is as hereinbefore defined and the abovenenti oned 2-oxo-norpholi- nyl
groups are in each case linked to a carbon atomof the group C, or a

R31N( Qﬁ&%ﬁbﬁyﬁﬁaaﬂrﬁ’é‘@hﬁ‘%ﬁi MR- PHCAO Bfe Shyt oS WiRIDEOR [ voatk, 3- V!
or 2-oxo-tetrahy rpfuran-4&¥I group, the tautoners, stereci soners and salts
t her eoRreTRE MeReiplRaiarefefityetic heterocyclic conpounds of genera

formula I, however, are those wherein Ra denotes a hydrogen atom Rb

denotes a phenyl group, wherein the.phenyl nucleus i, uhsti- tuted in each
case b§ 2CREG 13?)&%ﬂ“3hVﬁ§EﬁR n&RE F%H%ﬁgy Béliaghgical or

di f f er gathytaegircdgxot e a hydrogen, fluorine, chlorine or bromne atom and
R3 denotes a hydrogen atom R and Rd in each case denote a hydrogen atom
X denotes a nitrogen atom A denotes an -O-Cl_4-al kyl ene or --0O CH2-CH (OH)
- CH2 gro@poxahincstphaliadk yareeript whiich dise saberdiatedodad tieodpyoisd -each

case i§;ohi pked tadfla bigyel cohekes 08 0ARL i L1 NYroth AuiSls 2003 15 4 0
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 mosﬁ 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,



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,1gﬁu8u&§mé?alkyl
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 jy 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 hereinbefore defined, a pyrrolidinyl or piperidinyl group substituted
in the 1 posi- tion by an R60-CO CH2 group, whilst R6 is as herei nbefore
def i Befengt2so@dd fpkorFe-JRo FFroWP cHeE§1iBe 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-oxo-tetrah q%g uran-4- h,g oup, and C and
D t oget her Rde %?%tﬁsnﬁtH¥Q§99€EL§¢EVEFH%Fk %ffﬁpcé L6 B¢¥neCnoxy
group, par subgkdr s e amp@adsomareimy d3a 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
may be i dent Cggladkydi birenpntsulsicitwebtirom hydivgen, 2f bowands, byhlaori ne

or brom ne engies a hydrogen atom Rc and Rd in each case
bR S

denote a hy

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

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



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 groqgﬁugﬂ#gibSthe
oxygen atom of the abovenentioned group is linked to the bicy

het eroaromatic ring, D denotes an R60- CO CH2-NR5 group wherein R denotes
a C2_4-alkyl group substituted fromposjfion 2 onwards by a hydroxy group,
and R denotes a nmethyl or ethyl group, a 2-oxo-norpholino group which my
be substituted by one or two nethyl groups, or a RI3N(Cl _z-al kyl) group-
wherein R11 denotes a 2-oxo-tetrahydro- furan-3-yl or

2-oxo-tetraggdrofuran-4-yl group, the tautoners, sterecisoners and salts
t hereof . The&f aiow.ngWbafhi Bavabey Lgeefdrrdd oo idifinrerst, Radh adenbe mul a

| are menti qpad Byoyey, of1€X2RLe: chidrine or bromine atom and

4- (3-chl or o- 4-f1 uorophenyl am no) - - 6- { 3- (4- ( et hoxycar bonyl -

met hyl ) -i - pi perazi nyl | propyl oxy) - 7- met hoxy- qui nazol i ne, 14 August 2003 - 42
(2) 4 - [ (3%,- Beasepienry hydamgem Jatowt - (2 - { 4 - [ (e thoxyc arbonyl)

met hyl ] - piperazin-I|-yl}ethoxy)-7-nmethoxy-quinazoline, (3) (S -4- |
(3-bronmophenyl ) am no] -6- [3- (2-nethoxycarbonyl -

pyrrol i @& nahdyR) pimpghckytaZendehory- gubhydrobeme atien), 4 - [ (3

- bronophenyl) amno ] - 6 - (3 - { 4 - [ (ethoxycarbonyl) nethyl ] -

pi perazi n-1-yl }-2-hydroxy- propyl oxy) - 7- met hoxy- qui nazoline, (5.) (S) -4- [ -

( 3- br omBpenatesam myltragen {atoq, (et hoxycar bonyl ) ne-
thyl]-pyrrolidine-2-yl}nmethoxy)-7-nmethoxy-qui nazoline and (6) 4- [ (3

-bromp%eg%l& Bangong(?eghér 6déné‘§e-a{Cﬁs-c;clléafkgzicysoéngibpé gfég&r{]:%.l )

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,



et hyl ] - pi perazi n-1-yl } et hoxy) - 7- met hoxy- qui nazol i ne and the salts thereof.
The conpounds of general fornmula | may, for exanple, be ﬁgaﬁreq6%§ﬂthe
foll owi ng nethods: a) reacting a conpound of general formnul 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 asazhereinbefore defined, with a
conpound of general formula ZE - A - B, (lLIl) 14 August 2003 - 43
wherein B is as hereinbefore defined, A denotes one of the optionally
substituted al kyl ene, cycloal. kylene, alkylene cycl oal kyl ene,

ot ol '%-[‘)E?ﬁ"ﬁ%%?ﬁl%ali' e N PE R RSP e
group piperaninxygyh &t@@ﬂvﬂﬂﬂ%ﬂ&ﬂh¢¥¥k@#b@®20&mdeZI denotes a | eaving

group such as a hal ogen atom or a sul pho- nyl oxy group such as a chlorine
or brom ne atom _a nethanesul - phonyloxy or p- toluenesulphonyloxy gr oup.

The rebt i b T4~ &p8rbramepheant)emisinl 16 B3 s6R verthexvearbenyl of sol vents

such as_net ene ch rlde t hyl d t hyl sul phoxi de,
sul ph@%c’f%% Qeﬁey é‘%ﬁl }(;%lé%e(e)&mgq% %u”[l%Fgg v of ur an,
benzene/tetrahydrofuran or di oxane conveniently in the presence of a
terti of gppH C rjrethy ne _
e ng{%lg mﬁg% ps?ﬁsﬁﬁgﬁ?l)%ﬁnﬁd] dWiAm neg (BYhbEY B8 rBonyl) methyl]
piperazin-1-yl}-2-hydroxy-propyloxy) -7-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)




presence of N-ethyl-diisopropylam ne (Hunigs base), whil st these organic
bases may simultaneously serve as solvents, or in the preigg Q?

i norgani ¢ base such as sodi um carbonate, potassium carbon ugysé@ um
hydr oxi de sol ution conveniently at tenperatures between -20 and 200C,
preferably at tenpera- tures between-04and 150C. b) reacting a conpound of
general formula - B (IV) - Hwherein Ra to Rd, A, B and X are as

her ei nbefore defined and Wdenotes an oxygen atom or an R4N group, whil st
R4 is as hereinbefore defined, with a conpound of general fornula 14
August 2003 -. 44 Zz - C - D1 (V) wherein D is as hereinbefore defined,
C denot% 5ﬁélof the optionally substituted al kyl ene, cycl oal - kyl ene,
aIkyIenB—aﬁch@quﬂaﬂnbeﬁgmﬂ(ﬁﬂﬁ%ﬂ%ﬁe al kyl ene or

al kyl eng R dggy I @ﬂhkeﬁee Wb 1 65 é@éﬁ?ﬂ%@@l’]@yi@ﬁe t BocgbadR G

whi ch are I| eteroaromatlc gro V|a an oxygen atonior via an
NR4 grobpylesed ZAkyEesarcyrliqahk %ﬁouﬁY Kelengza bhgheBeoRYor a

sul pho- Ak QTRMA HIGH, mlea-aahiﬂreﬂ@ t@cﬁl@i:@é@ Neerdt Dohed HBLGANESH -

phonylox or p-toluenes uug |_ox ghreactlon I S, optional

carri edt8gt FERUP ol Jﬁﬁee(g stbkll‘?/ CEXRRHPBREHEL HYPBRe

chl ori dan ekiyeiday |dfamr dea =di MRhgreoupphexidde, sul phol ane, benzene,

toluenezlc Ior Qg 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.

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




zene, tetrahydrofuran, benzene/tetrahydrofuran or di oxane con- veniently in
the presence of a tertiary organi c base such as triethylamne Y. igine or
2-di met hyl am nopyridine, in the presence of N—ethyl-diisog%gwngﬁ&H

(Huni g's base), whilst these organic bases may sinultaneously serve as
solvents, or in the presence of an +nbfgani c base such as sodi um
carbonate, potassium carbonate or sodi um hydroxide 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 200C, preferably at g eapenatures betwegp 0 and 150C. c) In order
to prepare a conpound of genéral formula | wherein A is as hereinbefore
defined with the exception of the oxygen atomand the -NR4 group: 14
AugustwROP8in 45 - reacting a conpound of general fornmula Ra \ /Rb (V)

wherein .Ra_to. Rd, .C and gre as her ei nbefore defined and All has the
neaniHgslﬁieﬁnhFEF%EQé%Qﬁ%1 FLHP8%ni th the exception of the oxygen atom
and t he' - dRqpyesuprandZ3 e esonal kpvsnhsguiaun esiual kyd emd)alcggabat-om or
a sul r | ox E ri [ Lne a _net hanesul -
phonyﬁg‘g]yergg' pggc]ﬁg’a%g%s%%o%&§%‘rgbu%§8fgoﬁ gg&?ﬁg@ \%l&?(l?lfnehfdfr ogen atom
of an atkyntene-hydlceddydrens epodntiesygentivoed whbcvea ficanpound
of gengfal oiQLAVUL Bnidd are/!1In¥bE €6Nthe hetercaromatic group via

an oxygen atom or via an 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.

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:




B is as hereinbefore defined. The reaction is optionally carried out in a
solvent or mxture of solvents such as acetonitrile, ethangl | ene
chl oride, dinethylformam de, dinethyl sul phoxi de, sulpholaﬂgﬁmggﬁggﬁg,

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

di oxane, optionally in the presence of @stertiary organic base such as
triethylamne, pyridine or 2-dinethyl- am nopyridine, in the presence of
N-et hyl -di i sopropyl am ne (Hunig's base) , whilst these organi c bases may
si mul t areautliyng seraempmsusd| vEngenewali Kommlar esence of an inorgani ¢ 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 d®&,Qr p®&tassiumtert. but- oxide, conveniently at

t enper at ures bet ween -20 d 200C, preferably at tenperatures between 0O
and 150C. 14 August 2003 -1'4 67 d) |n order to prepare a conpound of
general fornula |I wherei J ereinbefore defined with the exception
of the oxygen atom and-the group : reacting a, qggwound of general
formul a wherein C' has k$e i Rgs given for C hereinbefore with the
exception of the oxygen &fom dnd tHé =NR4 group and Z4 denotes a | eaving
group such as a hal ogen atom og,a sul pho- nyloxy group such as a chlorine
or brom ne atom a nethanesul - phonyl oxy or p-tol uenesul phonyl oxy group or
t oget hewharehna hydrogen atom of an adj acent hydrocarbon group denotes an

oxygen gtqmy gith-agcompeupd,pf gengeakibeePdha deriBea Gd

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.



wherein D is as hereinbefore defined. The reaction is optionally carried
out in a solvent or mxture of solvents such as acetonitrh&gu &&Q@pgl
-nmet hyl ene chl oride, dinethylformam de, dinethyl sul phoxi de, i phol'ane,
benzene, toluene, chlorobenzene, tetrahydrofuran, benzene/tetrahydro-
furan or dioxane optionally in the presence 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 may sinmultaneously serve as solvents, or in the presence of an

i norgayy c-pha ﬁﬂg; rﬁgﬂﬁ{ , i t ium
hydr oxi deI€48§f}%£t}’ozg% - L{#rg.g%f |_on£o?@?%é§%%gg[g§%ﬂgggo? g%e%%kﬂ%i or
al kal i®el ®aashhemstigbefidascidet et Wit ddiangesespxige of fheasxvaen
tert.Qﬂ%-mogﬁgeth%pnggﬂiggghﬁzat t enperatures between -20 and 200C,
preferably at tenperatures between 0 and 150C. e) In order to prepare a
conpound of general fornmula | wherein B denotes an R50- CO al kyl ene- NR5
group phereifgt Be RIPHHRIE ofMYediata Widhnilsa st rai ght - chai ned and contai ns
1 to 6 carbon atons, nay additionally be substituted by one or two
Cz_2-al kyl groups or by an REOC CO or R60-CO Cl_2-al kyl group, a piperazino
or honopi perazi no grayg suistituted in the 4 position by an
R60-CO- C, . _4-al kyl or bigt (R60-CO -Cl"4-alkyl group or a pyrroli- dinyl,
pi peri di nyl or hexahydrgazep group substituted in the | position by an
RGO CO- O -4-al kyl or big Coypr =-€ _4--al kyl group, whilst in each
case R and R are as®heré ore defined: reacti{pgza)conmpound of genera
formul a- L} '

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



- 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 hereﬁgggégﬁgoggflned,
a pi perazino or honopi perazino group unsubstituted in the 4 posifion, a
pyrrolidinyl, piperidinyl or hexahydroazepinyl group unsubstituted in the
| position, with a conpound of gener-ala+armula R60-CO al kyl ene-25 , (Xl)
14 August 2003 - 48 wherein the alkylene noiety, which is

strai ght-chai ned and contains 1 to 6 carbon atons, may additionally be
subst i t soddithyoroner ain thw Gfedemtdydbf ganuptkal ibyraalRa®i6 Xarth

R6O- CO- -.al I Oup, ils | N . case_is as _hereinbefore

def i ned,rC"-%t ér'}d a?‘%&gln% essu%ﬂr,]w%éxc %%%rgb?gﬁég%ép gﬁcﬁoggsﬁlﬁgﬁ SGRF-&Hm or a
subst i t exédiesulqshorertioxytIyr atp, temgeratiehésr batweenbr2fi aad 20@AC,a

met hyl s t}_%%{ atP O S ALY |1 e BRI EHY LS4 acnhyl oxy or
benzyls%%%honykgéiabroup.‘%ﬁ% reaction ?s opt%%ﬁa 9 gérried out in a

sol vent or mxture of solvents such as acetonitrile, nethylene chloride,

di met hyky frer @a'éie,tdi% y SW RhsidSiend SOt Phehang1 bepaaNg 1t WHsEin

chl orobenzene, tetrah Tg,lbenzene/tetra éﬂrofuran or _di oxane
conveni EnfPPOLES RE ReBsERca- 67 182EeNRs o935 °8P g¥RrEehBs Ehes gdikvdene
tri et hymatiefe ot c?t Hy -shirsiethtomi-aina® {dBncghSaiResE) toWsi lesir-Hdiese
organic gases may. siqil t.ane |y serve as solvents, or in the presence of
an inora ﬁpg,bggﬁ‘gégég%gnéTf§jEe éﬁﬁséatuteé By one or Pwo %bq aiﬁy&
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)



sodi um car bonat e, potassi um carbonate or sodi um hydroxi de sol ution

conveniently at tenperatures between -20 and 200C, prefer@ghﬁ @ 0
tenperatures between 0 and 150C. f) In order to prepare a ) 88?

general formula I wherein D denotes an R O CO al kyl ene-NR5 group wherein
the al kylene -noiety, which is straigh-chained and contains 1 to 6 carbon
atons, may additionally be substituted by one or two O _2-al kyl groups or
by an R60-CO or R60O- CO- Cl_2-al kyl group, a piperazino or honopi perazino
group guHlskihuted in the 4 position by an R60-CO Cl_4-al kyI or bi s-

R6

(RGO CO -C1_4-al kyl oup or, a pyysrol I eri di

hexahy# EaEéEVﬁWegW%}E'bs‘ﬂH‘Eﬁe’os|?|tr‘?"h%p‘€ SBgF‘B E@y gﬁanta:.ns 1

560 Cgl:&a%akbbln (artdmssb fd@&%l)%t:&aﬂl@l hAgl sugsﬁugut\dﬂj4 drie ;&eh case
an re a rei nbefore .defin u eacting a

conpouhf® o%l g‘eﬂi}‘g FEPHRS, RBa Y ﬁ%%go( #ﬁl rg'i%b é/ﬁ gé?n ?ﬁgi PE°RE’ A to

C and whaletar, hineeabkf oneedéfi aedmmmba:ﬁmm edefin&BENagdoup wherein R

is as

f d
unsubs?? t uelt nogze Or%ﬁeg%éﬂgggeﬁglgl 8?%% rolidi ny{?%ﬁ%ngt%ﬁogg a
hexahysubazépihgld Sglrlmmrlmﬁmgltmled ¢ gt he qhb@mnﬁoﬁr \hrlqmlétlecorrpound

f I t
o SRR Sota B R ol won L dnthy1eld, pheilheae ol ety
nyloxy or benzylsulphonyloxy group.

The reaction is optionally carried out in a solvenﬁ 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
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:



to 6 carbon atons, nmay additionally be substituted by one or two
Cy_Z-al kyl groups or by an R60C-CO or R6O- CO Cl _z-al kyl groypa, mﬁibﬁg R in
each case is. as hereinbefore defined, and Z5 denotes an excﬁhﬂgeé% € group
such as a hal ogen atomor a substituted sul phonyl oxy group, e.g. a
chlorine or bromne atom a nethylsul pkonyl oxy, propyl sul phonyl oxy,
phenyl sul pho- nyl oxy or benzyl sul phonyl oxy group. The reaction is
optionally carried out in a solvent or mxture of solvents such as

acet oni +ghkeinfehyaioudtd @f desnshaet fytmuiar mam de, di.nmet hyl sul phoxi de,
sul phol ane, benzene, toluene, chlorobenzene, tetrahydrofuran,
benzene/tetrahydrofuran or di oxane conveniently in the presence of a
tertiary organi c base rgsuchras triethylamne or N-ethyl-diisopropylam ne
(Hnig's base), whilst ¥ organi ¢ bases may sinultaneously serve as
solvents, or in the prese an inorgani c base such as 14 August 2003 -
50 sodium carbonate, po arBona¥e or sodi um hydroxi de sol ution
conveniently at tenper ween -20 and ZOOC,’6§fﬁprably at

t enperatures between 0 d_A 2Ag) - In order to prepare a compound of
general formula | wherei ¥ at Yl eastc onedof the groups Rs to R8 denotes a
hydrogen atom Converting a cgnpound of general fornula - B" - D' wherein
Rato Rd, A Cand X are as hefei nbef ore defined, B' and D' have the

meani ngs given for B and D hereinbefore, wth the proviso that at |east
one of the groups B" or D' contains an R60-CO (R O PO OR8) or (R O PO Rg)
gr oup ww&%%gﬁPF@

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

D' denotes an RNH group wherein R, is as hereinbefore defined,
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




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 generalﬁgﬁﬁﬁ%ﬁgop3
wherein at | east one of the groups R6 to Re denotes a hydrogen atom The
hydrolysis is conveniently carried outseit4her in the pre- sence of an acid
such as hydrochloric acid, sul phuric acid, phosphoric acid, acetic acid,
trichloroacetic acid, trifluoro- acetic acid or- m xtures thereof or in the
pr esengeddfuma deadsonstich psthsshummchybpoai de prs sdiddomh yrdrdxdeleor

pot assi u hydr oxi i n i t.ab u ter, ®©t hanol
hator ] EPRMRGEY Eiet CoBr R Dy enBeRaE s FRCRE R 20, A FU0RC,

t r ahydpoefeaabdry et erémpexabhuras benperat Or avdbaéb@86n - 10 and 120C, e.g.
at tenperatures between anbient tenperature and the boiling tenperature of
the reaction mxture. 14 August 2003 - 51 If En or D' in_a conpound of

f or mul @) XIorusemfte PHRPAFAsat REMPPERE. Bt JRBRYa4r BomLlgy duwhausin
tert. byt Vh sHRURIBYo R 88e PgrothgareddIR t BeALLRE W Hy@bRG diieh as
trifluoroacetic acid, fornmic acid, p-toluenesul phonic acid, sulphuric
acid, hydro- chloric acid, phosphoric acid or polyphosphoric acid

opt i ongbh¥reritimn 4 neshpo@hiesf gunbrad fiethylene 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 thermally, omionaRy in an inert solvent such as nethyl ene
chloride, chloroform DegZen tol uene, tetrahydrofuran or di oxane and
preferably in the pre- sgence |6f a catg%ytic anount of -an acid such as
p-tol uenesul - phoni c aci Fodd, phosphoric acid or

pol yphosphori c , {XIIT)

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.



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

t enperatures between 40 and 120C. Under the reaction condﬁ&%&gﬁﬂ Bgioned
above, any N-tert. butyl oxycarbonylam no or N-tert.butyl oxycarbonylI m no
groups present may be converted into the corresponding am no or imno
groups. If B" or D' in a conpound of foBhula 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 | adi um charcoal in a suitable solvent such as netha- nol, ethanol

et hanol /y@tgi, o8l el ah aCRip ARG o SIIWMAL LA £4£, ok PcBhtains the
di met hyl f or mam de preferablé at . tenperatures _between and , €.0.

ambi ent GRpPREVIEXYSRFLINYS WydByert hetesiniterl 19¥e1B Bay. abapi bg t he
hydr ogensl ¢/8¥ 83 0bletrgadupy with Sinmddiahenid] Yad e LOMes+&8ce€il- 2818110

group be, con-,verted Lnto an_am na group, a henzyloxy group into a

Py oxy B Brida. Robei ISR SRR B DR by CAV Ry -
am no orcideehz yhoxsicaphosphoniino agriclipyd miod yplossplespondadd ept 06nslly

i mno grup,_ |f or.di o] I_nv i conpound, of eral formula l
I s° obt aiji‘r?e I\:L/\/r\:f‘%%ggoﬁg%pggkaségﬁbg%yg%ﬁuﬁ}}&r c?xy%ﬁ'oqsrglh%er’yl&ieﬁoﬁﬂ &t 2003 -
52 grodpnadns, naglienconddetdy sy hegt etietivedtyidro funan o odiesanpopdeng
ester ofeenerpl f obahbarheaiel! 13rGREMOUAG Al ORI, fOIUl 2 ediipe-

obt ai ne n B or enotes an opti onal substitute ]

N- (2- hydrahRe PG tYeFRi ReaBR 6R°C2- Byd Y- iRty Hrowp, this
may be gLMTh tﬁ%@&ntc)étﬁbhséél ﬁ?th&&@n@hh@.&&?_’a@,nﬁk&%éﬁﬁgpr@%ﬁﬁéhe,
conmpound.- e supseque esteritricati.gn I's optl.ona carried o In a
Sol vent SSLHRYE uree DFS AL BRECaBUOR A9 CHETR, P RERTR LY In the Pre-

sence of a catalytic amount of an acid such as p-toluenesul-
phonic acid, -sulphuric acid, phosphoric acid or polyphosphoric
acid preferably at the 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




di met hyl f ormam de, benzene, toluene, chlorobenzene, tetrahy- drofuran,
benzene/tetrahydrofuran or di oxane or particularly advantiggpuslﬁohg a
correspondi ng al cohol, optionally in the presence of an aci gﬂ%
hydrochloric acid or in the pre- sence of a dehydrating agent, e.g. in the
presence of isobutyl chloroformate, thionylchloride,

trimethyl chl orosil ane, sul phu- ric aei &2 et hanesul phoni ¢ aci d,

p-t ol uenesul phoni ¢ acid, phosphorus trichloride, phosphorus pentOX|de

N, N - di cycl o- hexylcarbod||n1de N, N -dicycl ohexyl carbodi i m de/ N-hydroxy-
succi ni ﬂr@l@portmlﬁymx@ebmen‘%%lbYaﬁat@ptuiEenaﬁ:npnadento td orattgstn the

pr esencgoRa i Agde SRERY baMyRerdPd 1 ddiemu1d) N o£ar bonyl di i m dazol e or
triphenyl - phosph|ne/carbon tetrachl oride, conveniently at tenperatures

between 0 and 150C, preferably at tenperatures between 0 and 80C. The
subsequpht a esdepotiEMBE g&nmlalmmema:r riedobubibgd W@eiding B &enpound

Al kyl P aESS e BRESalaliy MR e O e pPegPRe Rt e s o
ca{L;FgHﬁR hydnzgpéugzﬁ)ggiycﬂagstaﬁ gxmwpntShsagmaysbea@ﬁznﬁﬁi:tﬁgé an
ggl d su‘%ﬁ %g/%lrocﬁ)ltxorl ? ém %tp%n%}ng?o?uenesu{’r%gn?fgﬂgm gjmg’ %frprrperat ures

between -10 and 120C. In the reactions descrlbed her ei nbef ore, any reactive

gr oups oM eaﬁsgecgﬁéﬂtaéseégaﬁmaﬁ%ﬁmg oﬁ%@éﬂﬂ?ﬂ? ch%B.Qﬂ' Juosppapo, 14

August 2003 - am no kKyl.amno or im groups may be protected
dur i ng SMEeReRE | BIFBYTEoRte ﬁﬂlﬂ'ﬁéltsprsd’t%t?% JFgEBYbenGh F@I%O&'rléi%l eaved

agai n afischyleroenanias, Lehzexanpleluery OtEkl bAgbehouRel, 0 & asfoxy

grOUplgﬁggﬁran, 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,



trimethylsilyl, acetyl, benzoyl, nethyl, ethyl, tert.butyl, trityl, benzyl
or tetrahydropyranyl group, protecting groups for a carboxg ro be a
4P

trinmethylsilyl, nethyl, ethyl, tert.butyl, benzyl or tetr

group,
as the

group,

protecting groups for a phosphono group nay be an al kyl group such

met hyl, ethyl, isopropyl or n-hutyl group, the phenyl or benzyl
and protecting groups for an am no, al kylamno or imno group may

be a fornyl, acetyl, trifluoroacetyl, ethoxycarbonyl, tert. but-
oxycar boamhnobeaa mafobwlmltf@wg&ou trﬁ@%YEé”ﬁY‘bt@l’cted durlng the

2, 4- dlnethox benz ro and addi ti onal for the a rou
phthalylrﬁﬁﬁ pORA g?%& gécgu

RAPRE I3g FHPYBRaY E&ﬁﬁ"?d

cl eaved a@@ineaaﬁﬁketM£ hﬁdkmhxﬁjs in an aqueous solvent, e.g. in water,
| sopropanol /water, acetic acid/ water, tetrahydrofuran/water or

di oxane/water, in the presence of .an acid such as trifluoroace- tic acid,
hydr ochl Boi ceaeingler sulppioteictiang duoup rEehe phedresrcgrotipamay kal 2 net a

base such, ag.sf igﬁ?odr%e 10! Seﬁ‘%?f, R OXéE'ﬁ?&r aarat !b‘&%ylé’n e

in the
120C,

presence’ o betwéen

dotri ﬁgg , erafu
ptémyébl peagvyile fe FELHREY BERMGIN0 FHEURO0C. However, a benzyl,

met hoxybenzyl or benzyl oxycarbonyl group is cleaved, for exanple,

hydr ogenol yti cal | wi_t h hydrogen in the presence of ,a ¢ | yst _such
as pal | SRFOFECERAYEEPIPR £ g Ayistl

et hyl

acid such

RECEhR &OLyf- BYs SRREH Pes2nefRBRG

protecting groups for a phosphono group may be an alkyl group
such as the methyl, ethyl, isopropyl or n-butyl group, the
phenyl or benzyl group, and

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

‘ Any protecting group used is 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

Xhol |

aceéihel or eghel , ckalrtabetiyld ,atisthzyiptownad t yahirfbhobheaaddi treapef an
as hydrochloric acid at tenperatures between 0 and 100C, but 14
August 2003 - 54 preferably at tenperatures between 20 and 60C, and at a



hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 bar. A

2, 4- di met hoxybenzyl group, however, is preferably cleaved

trifluoroacetic acid in the presence of anisol. A tert.but??ABQUSt2003

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

i odotrinethylsilane optionally using a solvent such as nethylene chloride,
di oxane, nethanol or diethylether. A trifluoroacetyl group is preferably
cl eavedbbyférabliyngtWitehpeantant€k shetwasn hydr 968! o b e, asing, s@ptd onally in

th f | t ti I d t t bet 50
ana 120050050 PRERBRKE A i S L tbur DAY dSTSERERPLR SpEPoBalir. h ¢ he
pr esencd; bfdimebhospbenayil axrdugt s diywdeodny ahs aprefapablyatleesdetiveen 0
and 50G - #¥ Db HaL ¥k JEOUR 31 5B r?ég?éé/?%&wgﬂ aai%gi; presence of

hydrazine or a prinmary am ne such as ne amne, € [ami ne or
n--butylamne in a solvent such as nethanol, ethanol, iso-- propanol,

tol uened wad £f . 96t fi 0¥3Ne o3t  IRIRAIRLIH DS HRFINCSRZ0 ié‘nﬂré@graél? ngl e

al kyl %ﬁgﬁf y, be_cl eaved from'an 0O, O’ -di -"al Kyl phos-_phono group with

sodi um By CERARpRY, Wik Atbiarid th aasdtatElenaroacetic acid

get hyl wg&w@ﬂ%%m:gt aaidr iolxehylf oaating forth m&&%etﬁyggaaggfeigoc
et wee n .but prefterably at te r.atures hetween 60 gn :
Bot h sl T e oot PEIVERY Foftin A LS | oS o g et

wi t h i eedthdmet gt siienbylbtaest.ri net hyl sil ane or ‘
chlorotrinethyl silane/ sodiumiodide, for exanple, in a solvent such as
nmet hyl ene chl oride, chloroformor acetonitrile at tenperatures between 0C

and t hé Baiifiprespriat ugsoup dise PredsoEldy mbaawesd bt tpesténgbiw ti

t enper alurRs Dadw@ee2O0hydrochloric 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.



and 60C. 14 August 2003 - 55 Mdreover, the conpounds of general formula I
obtained may be resolved into their enantloners and/ or d'ﬁikﬁ&ﬁ% Bg as
mentioned hereinbefore. Thus, for exanple, cis/trans m xtures ?B
resolved into their cis and trans isomers, and conpounds wth at |east one
optically active carbon atom may be separated into their enantioners.

Thus, for exanple, the cis/trans m xtdr8s may be resol ved by

chronatography into the cis and trans isoners thereof, the conpounds of
general formula | obtai ned which occur as race- mates may be separated by
met hods known per as (cf. Allinger N L and Eliel E L. in "Topics in

St er eoChyPetiver; MAk Bmpotidsy d :n&ﬂ71)
antipodggﬁand conpouncsmof ggﬁiré? or mu mnt I 3%ﬂ%ia§§P rlc
carbon FE&RLYRE bRtPesbrded SnRNS iomazs e tOéfr EoreteToonERs, e 5 of

their ph&é&itqainw%ﬁahnﬁeﬁweenmwmm Epde, 1M Rels afixtites DY
chronatggﬁagx¥ and/ r fracglon , %Eﬁtigtlon and, if these conpounds
are obt TeF% Eﬁiic C%Ey EGHEN HEPTEE S e SBIY KPIRAT IR e
enant i omeitd st Msbnedeabp\tacalﬂgr acdritvieo rardboar atpre@naley sseparated by

col um ﬁg& Q%i aﬁ@&&ﬁ' hases or by recrystallisation froman -
opti cal Ive so vent or by reacting with an optically active sub-

stance which forns salts or derlvatlves such as e.g. esters or anides with

the raceghg CQﬂﬁPQanmﬁﬁét'Eﬁﬁaﬁhﬁﬁﬁgh s #dclRes ﬁ%&'%@t%% %ﬁl%ﬁ&i es or
al cohol 5.t hereof, and separati ng di astereqnmeric " m xture of salts or

der i vat FRESTERRITARRY ndBto Ehﬁ cd§ BRE bxans AFOMRESr tirrEafendde in
sol ubi | ebwpottidsstof general formula I obtained which éccur as race-

mates may be separated by methods known per se (cf. Allinger

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



the free anti podes may be rel eased fromthe pure diastereoneric salts or
derivatives by the action of suitable agents. Optical - sin
comon use are e.g. the D- and L-forns of tartaric aC|d oﬂfkb&%ﬁaﬁbg

di benzoyl tartaric 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 foggexanple (-) 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

for mul g de iRy 8,1 0fMSis etn i Sh@debhe foal texahipdresofmaydse i zul a) Fprf or
pharnaceutlcal UZH?IntO t he lphyS|oIog|caIIy acceptable salts with
|norgaﬁ| Aci ds which nay be used for this purpose

i ncl ude for exarrpl e hydr ochl oric acid, hydrobrom c acid, sulphuric acid,

phosphty gcé}aeggngdref ungtd c. ca%lg%guﬁggcefmf%ﬁw; 1 a6y GG ShvefLbal Snaei d,

tartaric hal éi ¢ reover he new conpounds of formula
thus ol reed £ drhewers, RABOXFULRFAF0EPINBRFTAS UL FPhUgE into the

- - tet ;ﬁ,@ Bq]lolggfc%!ﬂ ti@deﬁﬁabiebéaqt&%nwlu&h |:|.fndiQ§dﬂlEtﬂ obecgganeet ed into
the of vm¥h | nOT gani ¢ or. |%a€95e%gﬁfartjc rIy for
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pot assi um hydr oxi de ni ne e h n
di et hamofﬁﬁi??é’ df’r‘?etg#]%rﬂ%?%% %8H%Th§%§gl%?udqn%cﬁ g‘g%é %or milae Il to
X1 uggd @A siard, nprirmteci acidary m@dwncfﬁﬂﬁihe I|terature in some

cases or may be obtained by nethods known fromthe literature (cf.

Exanmples | to )M%
Moreover, the new compounds of formula I thus obtained

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:



As al ready nentioned herei nbef ore, the conpounds of general fornula I
according to the invention and their physiologically acce%alal S@ﬁbés have
val uabl e pharmacol ogi cal properties, particularly an inhibi ﬁg 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 tyrosigwe 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 nvestiga- ted as follows: 14 August 2003 - 57 The inhibition of the

EGF- R-nedi at ed ., si | tr | Ssi ' t . W.th cells
whi ch ex%‘lrt-leess:L h&ﬁ%@é’&%}z@f Sﬁﬁ%—g@ﬂ@ﬁ(}l%%\:/%ﬁ“%%%ﬁ%ﬁlolﬁgﬁ glralléo@r?' OB.‘epc:E{nrg on
sti mul at bendepcBEEradred G~3d phdth Acebls whiachobxpresse humag @ Femiaht on

inter| e&%‘s&; (sufv%)va\#ﬂﬂh #@Eoﬂfﬁ@%&@%ﬁ}’d@?gh&i 8d LRifAERIDN iWingidenal
human EG-- R was used here. The proliferation of  these cells known as
F/ L- HERcOEaAGEhEdetgr-e He %ét]ﬂmiﬂa@%dof FPEReRe hPrAgirneepengiegt Bp EGF (cf .

von R defpntérieukdn-3-NIIEMIO whidh wWd49%&d&6ici289) moad fRied ¢@ ekprdsst
al. in ci ence 23.3, 628- 1{1988&?%{ e starH}ng magerfi al_ _used for the
F/ L- HERcFBBFIF& FeHCT T MAEDERT, “the - pr 88uPEPSATEE 3 Hi%h Has been
descri bethkge bPeifler knbwrMasetF Al-HERc Jcakxiphekbfiorélbg, sta86:3 344 (1980) .
Alternatiy . ot-her - t d d el al be
used (cfSr %%regg’mn%\ﬁglﬁeerfg’e_? %P\I%}pe%&gl Pé?ne‘g%gl ggggﬁﬁgﬁ , eggélﬁ%%
(1988), BMBBuya, Zh. 28¥ %275 del48Rand 57iercei992) HangtArdxarider, W S.
et al. |8-EMBRe) 224106230831 (1988)) . '

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



3691 (1991)). For expressing the human EGF-R cDNA (cf. Ulrich, A et al.

in Nature 3U, 418-425 (1984)) reconbinant retroviruses vve{fgéuse ﬁ@
described by von Ruden, T, et al., EMBO J. 1, 2749-2756 ( ro88§Usiglid
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 .-if8J 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 nedi um (Bi owhittaker),

suppl en%ﬁ%%‘dmw (RO161d .f Shenicek} fPERLhPTRESON Bedhei sgémulatedeith 2 mM

gl ut ami @ftm&oﬁwtt(abeh)g/nsﬂ)awrrﬁhrﬁﬁél bt.o8i cehands29 Ngenl wak pywran EG
(Prome g?Cand 500 C2. In order to_investigate the inhibitory
act i vi tg‘E/Ajol?e OO RS GIEE fd‘@)‘?’&?q‘n@a’?’ést RE FRFeRELdnlinesX§37/04mddi3s per

wel | wer®. cKhitasayedai nH.r igyl iadat ein nEQS: wel | T1dinghes. i ngt hevahoue 14
August I Il _p I ferat on_bein timul ated
with elft)%?a) )EG%r?gEngp mh% E)cn%éjihglﬁ ll‘% E%ﬁelﬂf <3 ﬁgﬁdwﬁég aﬁs "t ai ned
from cueiwed shtpelﬁﬁ%a ﬂ-sie@ﬁlnﬂﬁéﬂ@qmidﬁe(MS@D ahd- addedftoKahasuyarra H.
‘et al. Jinl A ng to
il thifes Jin Gﬂyﬂehs i wthid €983 %ﬁ} @ OXIdeH€€§%g§8 g' 9

the invention were dis-_solved-in 1000 di net Ladded
to t he P s Thevarlbysedi Mationsicyprtedy ﬁu‘h‘? OvB@reoateB?FELi on
being lo. The cultures were incubat ed for 48 hours’ at 37C In order to

determ.one th hi bitory acti ecorrpounds rding to the
i nvent i*gh qrﬁ:ge:? r\f%t %%e%g‘ﬁfl n\L{Ill’t?t‘% R L TRt RS THE 30 Eﬁh‘?tgoiﬂEPHﬂdﬁhe
Cel | Tiacmor8hid AQuetine AowenRddinoadis we=1Cat iverodlt atatben wasay

Pronega) . The relatlve - . :
( !%Q sured in O.D. units using the Cell Titer 96™ AQ,oousg 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



cell nunmber was cal cul ated as a percentage of the control (F/LHERc cells
w thout inhibitor) and the concentration of active substa '
inhibits the proliferation of the cells by 500 (IC50) wasm§§P§@%§BOB
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 _The conpounds of general fornula |
according to the invention thus inhibit the signal transduction by
tyrosi ne ki nases, as denonstrated by the exanple of the human EGF

recept Ok e2R¢ o3 ukb AIgUSIr 2@%&% phhﬁbﬁﬁ?&@.ou_&gﬁlﬂaﬂ YPrddeiddg
pat hophysi ol ogi cal processes, caused by h E[ unctiop,of tyrosinekinases.
These aFaveeq. Db aHBRT GG it CYENBUTFSK i BAPEFC UTRRSF ARG of

epi t he- pehdgnast Redieppidthelundurs) ghart ietharayi satowrsamd tepel tladnor mal
prolifeyation of VASCU R0l A §¢' 18c£0898%5a8100P18Y Phe
abnormal proliferation of vascular endothelial cells (neoan-

giogenesis) .

The compounds according to the invention are alsc useful for
preventing and treating diseases of the airways and lungs
which are accompanied by increased or altered production of
mucus caused by stimulation by t&rosinekinases} e.g. in
inflammatory diseases of the airways 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-



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 stinulg%%ggmﬁabsg
tyrosi neki nases, e.g. in inflamatory diseases of the airways such as
chronic bron- chitis, chronic obstructive bronchitis, asthma, bronchiecta-
sias, allergic or non-allergic rhinitLsggr.sinusitis, cystic. fibrosis,
al -antitrypsin deficiency, or coughs, pul nonary.- enphysensa, pul nonary
fibrosis and hyperreactive airways.. The conpounds are also suitable for
treati ngeqi»iss,ea&:as ofethénggasad niyests nalidly aety and 1bi:.|cg>adi~t§ic apd gal |

bl adder e ciatel sru ted activit
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t e |ncrease secretlons
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syndr ongpsaid «is6) f OLnfILRbRBryN 2SdlcaR@l¥ns @L@@aréalsyra% Q;fhet h&nmune
gastrointestinal tract o;%fvarlous orj gins such ,as ,e. %é lﬁ | | ous or
i
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pol yposi s coI| i ntestinal polyps in Gardner' s syndrone, polyps throughout

h ' he nd
(he onbly e et sl ipohiladht lt BT JOe RSBl
Pneunatéscgrtystbﬂﬁhsthﬁtesvenﬁﬂég mﬂwrb@vesedtna tbrpourds: afr gemer al

for mul agb,30d dchePhystR- ofﬁgkcghhhéﬁﬁaﬁ@bi‘ghﬁl?aEEﬁﬂrQeF:%(ﬂ-demydé)e #5gd to
treat kidney_ diseases, partlcu arly in cystic €hanges such-as cystic kid
14 Augu§¥3?9é§ lqyyumour herapy, in monotherapy or in conjunction

with other anti-tumour therapeutic agents, for example in
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.



neys, for treating renal cysts which may be idiopathic in origin or occur
in syndronmes such as e.g. tubercul ous sclero- sis, in von- #HRB ggag
Syndromne, in nephronophthisis and spongy ki dney and ot her dIS aused
by aberrant function of tyrosinekinases, such as e.g. eplderwa
hyperproliferation (psoriasis), inflammatory processes,' diseases of the
i mune 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 Cpcﬂﬁophd&'ﬁxafc@ut iEIl$e | thé UeShbolles a@cycoi:cﬂllﬂ@ n?cb hekrap¥neenition
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on their own or in _conjunction wth other active substanc
i nt r aver®Bich a§uEéBﬂ&n@ﬁu§°ﬁqﬁ§wﬁﬁ9%ﬁﬂﬁm’cﬁEﬁW%ﬁ%ﬂnEﬂw %%y aperitoneal or

suspens:.ons, solutions, sSprays or suppos:l_torles

The following Examples are intended to illustrate the present

invention without restricting it:



I ntranasal route, by inhalation or transdermally or orally, whilst aerosol
formul ations are particularly suitable for inhalation. 141£%g§&&26893 - 61
For pharmaceutical use the conpounds according to the inventi10 are
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 ng/kg. For

adm ni stration they are fornul ated w.tlgoone or nore conventional inert
carriers and/or diluents, e.g. with corn starch, |actose, glucose,

m crocrystal line cellul ose, magnesium stearate, polyvinylpyrrolidone,
“Citricpagpdratdbadfe tIRCishamedng , competinasbhanol , water/glycerol,

wat er/sorbitol, water/polyethyleneglycol, propyleneglycol, stearylal cohol,
car boxymet hyl cel | ul ose or fatty substances such as hard fat or suitable

m xt ur eBxampieofl i n conventional gal enic preparations such as plain or
coated tablets, capsules, powders, suspensions, solutions, sprays or
suppositories. The follow ng Exanples are intended to illustrate the

pr esent4 - { Avehi pr-di-fhserordanylanige) 16 - 13- Mighstt 2bogylogycarbonyl-
Pr epar at{98:-9% 1 HAS - $hakd 1B a0PMNASS vy ExaIml £oTine

4- (3-chl oro-4-fl ugrophenyl am no)-6-[ 3- (4-tert. butyl oxycarbonyl - ji ,
or ozt TR0 o1 AP PR RS ) T By aEoRy. 7-tet hosy-
4- ( 3- chingiwadolfifier, oglo@nyigari a)- B -hims thanasntbhoxyl oxgiprapgiliine, 600 ng
of '1- [3 - hanesul phonyl oxy) .propyld - .
& tort BUEST broBay BOY B PE A RS (PERPRERd PhgTeacting
1-(3-hyUfﬁ&yby@pkaPtopeﬂﬂrﬁq&ﬁ#ﬁ@hﬁﬂYiHEMG¢¢¢mmﬁ¥+mépﬂrahine with
met hangsul phoni g1 phbHianaydd deryiidhe PresencepPicdiiet BY triethyl -
amine}) and 520 mg of potaésium 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)



am ne) and 520 ng of potassium carbonate are stirred in 20 n1 of

di met hyl formam de for 8 hours at 80C. A further 300 ng of pi a§b§2|no
conpound are added and stirring is continued for another ﬁﬂ%?% 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 pugié%eg by chromat ography on a silica
gel colum with ethyl acetate. Yield: 0 ng of. (82 s of theory), R

value: 0.29 (silica gel; ethyl acetate/nethanol 9:1) Mass spectrum

(MH = 4 Wi ca nd btalned anal ogously to

Exanpl e F(l%%:g%@m %?o ngle uglrg%lghe%ﬁﬁgbﬁo) -6- [ 3- '
(I-tert. butyloxycar- bonyI 4- pi peridi nyl)-propyl oxy] - 7- net hoxy- - qui nazol i ne
R val ueia 0. 78 (81 [ ($acHEbroeh by vacet-ahemyahadiclo =6 1)1 4 2etB) butdl~ [
(3 -bronophenyl) am no] 6 -- { [ 1- (tent . butyloxycarbonyl) -
pyrroh(bXME&K@¢4m@kthy¥O?l#énh6Xyiémﬁﬁﬁgﬁﬁhﬁ¥ FHIAGRRP Ol PXY - IR8TaNAS S
SpGthLHQé%?% : m z 527, 529 [MH (3) (R) - 4 - [ (3 -bronmophenyl)

am no 1- t ert, . on carf g é
pyrrol|éhn€ﬁénﬁf3@eﬁﬁbxg¥-?‘ﬁ%t Fhﬁ hlﬁﬁl@&/@&thﬁ%ﬂ%Q%RWQ%ﬂf
gel , et hwaacet oed hamebnia 9= 1b0140A@gust 2003 - 63 WMass spectrum (El):

Mz = 535, 530 IM (4145, - 4/] (3hl opsdyfl ygro-phenyl) amino] -6-¢
oxycar bonyl ) -pyrrolidin-2-yl]nmethoxy}-7-cycl opentyl oxy-qui na- zoline Rf

val ue: 0%‘531)3061_?);_[4 c Sba gglh%o%t hylengehbpehda)mihanald -C{Ofl'@-e Peelfabgeyl -

aqueous
oxycarbonyl) -pyrrolidin-2- yl]methoxy}—7fcyclopentylmethoxya

guinazoline
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



Mass spectrum (ESI-) : mz = 555, 557 [MH (5 (S -4- [
(3-chloro-4-fluoro--phenyl)amno] -6-{ [1- (tert.butyl- 14Au ust 2003
oxycar bonyl ) - pyrrolidin-2-yl]methoxy}-7- cyclopentylnethoxy ?nazo I ne
Melting point: 210-211.5C Mass spectrum (ESI-) : nlz 569, 571 [ M H Exam
1 EIl 4- (3-chloro-4-fluorophenylam no) -6- [3- (1--piperaziny|) -propyl - 1
7--met hoxy- inazd i ne 600 ng of 4- (3gghloro-4-fluorophenylam no) -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

stirreg, fosldehoor 33at(admiieritun espodal Ué’ehyl'hacetaaet/melnhmdwcﬁbné
concentrated b%_eva oratlfn%ag ?onblned with 2N NaOH It is decanted off
t he stﬁgﬁﬁ OPESPIIE ™ he” T u&’is taken up in nmethanol, concentrated by

evaporﬁgggnsp@@@ﬁumlLwﬁﬁﬁkakt@4g|e@hyl ether. Yield: 280 my of (50 of
theory), Rf value: 0.49 (alum nium oxi de; ethyl acetate/nethanol/conc.

aqueous amonia = 9:1:0.1) Mass spectrum (MtH)+ = 446, 448 The foll ow ng

conpounds$ &Ee -abtfaiznat s logoys) gmtacExardl (@yidrol(iBink-2 -yl ) methoxy] -
(3--chloro-4 fluorophenylan1no) -6- [3- (4-piperidinyl)pro-

py - oxyF-rehBORyxdRawAciite 14 August 2003 - 64 R value: 0.33 .
(aIun1ﬁémghg§|gg¢ﬂﬁtn&4gucnale/nethanol/conc aqueous ammonia = 9:1:0.1)

'(\/Ef/?rg g%%;%gﬁ%ﬂﬁe 35 4747 (22248)431 [1L1+1(1§ bronophenyl) am no] -6- |

(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




7- met hoxy- qui nazoline nelting point: 143C Mass spectrum (ESI*) : mlz = 429,
431 [MrH (3) (R -4- [ (3-bronophenyl) am no3 -6- [ (pyrroliding- 1)

met hoxy] - 7-nethoxy-quinazoline R value: 0.21 (silica geﬁ%Ag?%§Faog

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)

nmet hoxy] - 7- cycl opent yl oxy- qui nazoline “Rss value: 0.18 (silica gel,

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

( 3- chl or evhidrmr pempheny| fhantrasldus- iE( pyridiedi by 2hybmatography on

met hoxy] - Z~Gyel t oxYy- Qui i , _val ye: 0.36 (silica gel,
nethylen§€%1é%iéﬁg”%%%gigl%%%ﬁ%gﬁ?ag%gggg%éﬁugdﬂ ‘ammoni a = 90:10: 0. 1)
Mass spedted¥i:(EBI?) 9, mz = 471, 473 [M+tH * Rzanrle 'fTl'

N ( 3- Brogprg sapc@gpi :qts ter éﬂ%ﬁ - )= 6.9ym of
1,3-dibro p?glb%nebi (E%Z(r)t%r??lgéetﬁ]?tﬁl e apée&iﬁ%%éd%%%%\%d%e tg %)4 g of
sar cosi nMastsh\dpeaestmm hyit oe 237 i d@3andnd618B, ol 98 et hyl - di i sopr opyl ami ne
in 50 mM of acetonitrile. After stirring overnight at anbient tenperature
the mxture is__concentrated by evaporation and the residue is divided

bet ween TBehficldeatidie IRMPIRET . 2TReCBEGARRE pRaseIryséyntentrmmmlicy 14
August 28@3 .- 65 evaporation and the residue is purified by chronatography
on silica gel (ethyl acetate/nethanol = 9:1). Yield: 0.77 g,

(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:



R value: 0.80 (silica gel; ethyl acetate/nethanol = 9:1) Mass spectrum
M+ = 237, 239 and 193, 195 The foll owm ng conpounds are obtqh?ﬁguﬁggbggously
to Exarrple [11: (1) (S)-N(3-1Bronopropyl)proline nethyl an
(S)-N-(3-chl oropropyl )proline nethyl ester Rf value: 0.84 (silica gel,

et hyl acetate/nmethanol = 9:1) Mass spectrum (El) : mz = 249, 251 [M{ and
205, 207 [M + (2) (R -N-(3-bronopropyb¥proline nethyl ester and (R) -N--
(3-chl oropropyl )proline methyl ester R value: 0.84 (silica gel, ethyl
acetate /nethanol = 9:1) Mass spectrum (El') : mz = 249, 251 [ha + and
205, 2071} M- {(s-ghhmmcwﬁlnorq-p(mnyﬁﬂmmmbn@f52a1ﬁm@p eghogy) -

- bromnethp ok daliiR@zA1iMe -1 Nne 7.00 g of potassium carbonate
and 8. fg §¥% ?gﬁﬁgyoﬁ%gtﬁgﬁe grel gaded to 3.5

4- [ ( 3- Brofsphiy 19 ot nbTL ELF d7oky - R hBY hERS- ﬁgal%ﬁﬁ%%/ﬁﬁffﬁ%ﬂe/ﬁvncen-
di met hyt#9f samageeotbBeanrontihor omi-gtourng is stirred for two hours at 85C.
Then the m xture_is ntrayted b va atl he oily residue is
stirred®® ﬁftﬁpﬁﬁFﬁﬁﬁoﬁgg$ﬁ% }@hf 7§ro§gérec%% 8[rpvel'hforrred i s suction
filtered and'dried Yield: 3.70 g (81 % of theory), R value: 0.44 (silica

gel., etfy] BCPLALEN: obos SPEALEUBMESI s Y. €42 ofDhey BB LIFH) The

fol | ow s are obtal ne ous y to Exa e 'V ugust 2003
66 (1)7ﬂ(¥(3r@m¢o¢§thYPu@ﬂéﬂﬁﬁ@ﬂymﬁan1no] - 6- ( 2- br ono- et hoxy) -

7-cycl gpe%}ﬂ@cy-dltwa@ulr& RyeVal Het hPl dhe( &hhios3d d@Sime HRIAW £8ENCcen -
chl ori dé7 net hanol / 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’




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- brono- et hoxy)-quinazoline R value: 0.65 (silica gel?hﬁ§§ﬂ§%§§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- bronmophenyl ) am no] - 6- met hyl car bonyd-pxy- 7-net hoxy-qui nazoline in 350
m ethanol are mxed with 35 m of 409.- sodi um hydroxide solution. The
reaction mxture Is stirred for three hours at anbient tenperature. Then
the m xt ype iss [ (onsehdred £4f byorwapheayloamihbg ~-6esiydliepesitydkens,4p in
water and.neutralised w th. 2N ochlaoric _acid, reci.pif.ate . formed
is sucti ﬁ@ﬁ%ﬁﬁﬁ%ﬁ?%ﬁﬁ?%ﬁ$% o@%ﬂ%i%E?gﬁ%gphgscfﬁgg?eﬁagﬁﬁg“éﬁ%ldrier at
50C. Yi ekoncedit3Gited Suewis tdanenia inemebhgnpdi-ht: 299C Mass spectrum
(ESI") @ g @afu%?(“so .§é8 (EWHELS The f ohd (v 1dh £ WWOindse AhS: RBLA8L Pelncen-
anal ogousfy to anple V. (1), 4- [ (3-chloro-4-fluoro-phenyl) am noj

- 6- benzyFBRYEEE- RERESYE WAL TRl f FReCréhction is carried out with
concentr ghed =pRURQHEN AMRIIT)a iy Z7et o) 374 [ware: 0. 54 (silica gel,
met hyl ene chl oride /nethanol = 9:1) Mass spectrum (EST+) : mz = 396, 398
[ MMFH1+ 14 August 2003 - 67 (2) 4- [ (3-chloro-4-fluoro-phenyl) am no]

- 6- cycl opsatpllex§ I 7- hydr oxy- qui nazol i ne (The reaction is carried out with
concentrated agueous anmoni a i n net hanol .)

4~ [ (3-bromophenyl) aminel ~6-methylcarbonyloxy-7-methoxy-

qﬁinazoline

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]~



R value: 0.53 (silica gel, nethylene chloride/nethanol/concen- trated
aqueous ammonia = 90:10:0.1) Mss spectrum (ESI) : mz = 3 Hi
Exanple VI 4- [(3-bronophenyl)am no]-6-nethyl carbonyl oxy- @ﬁAu@%@%&N&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- qU|nazoI|ne in 600 mM isopro- panol. The
reaction mxture is refluxed for abouf® Gur hours. The reaction mixture 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

t heor ERankg+hE point: 238C Mass spectrum (ESI+) : mz = 388, 390 [ M+H
The follomﬁng conpounds are obtai ned anal ogously to Exanple VI: (1) 4- |

3- ehl “methoxy
Ehy?cé?ﬂb 1§5éﬁ%a§F§ Q?a%%ggne%].ng’%§ﬁ§MLQ§67¥%nﬁ Rgss spectrun1(ESI')

M z guididolidie [ MrH] (2) 4 - shil-or-6—4 e ) amino] - 6 -

I I uyvul v Pllclry—r

cycl opentyl oxyse h?gﬁagxy.eﬁ?a% @%%&d@d%éng oR gvatue: 0.73 (silica

gel , nethylene ¢ anol/ en- ated agueous_a nia =
90: 1046 [13 eweanepheny & RMESPS ) 6 Ricr axy %E%O’?M‘ﬂ]‘”iﬁmgbﬂgt 253603 - 68
Fr arm|4P 265 4r [$Schsanppheayboat]in asaoxml adjmeehhbxylzhosifiexyThe

reaction mixture is stirred for two days at 50°C. Then it is

diluted with about 150 ml of water and stirred for = further
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)



1.50 mM of epibromohydrin are added to 5.00 g of 4-[(3-bronophenyl) am noj
- 6- hydr oxy- 7- net hoxy- qui nazoline and 4.75 g of potassiun1 n 50
m di met hyl sul phoxi de. The reaction mxture is stirred forﬁfvgﬁﬁbBOé

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

purified by chromatography on a silica gel colum with ethyl acetate as
eluant. Yield: 850 ng (15 e of theory), nelting-point: 230-245C Mass

spect r umadsSlspectrtim tES02), : 404z [ Mrbl4+ [ReaFt P 2T 8.70 g of di net hyl
'2-(4-benzyl - pi perazin-1-yl)-succinate are hydrogenated in a m xture of 100
m et hanol and 4.50 ml of concentrated hydrochloric acid in the presence
of 4. 00ExanfplepalX adi um (10e on activated charcoal) at anbient tenperature
until the cal cul ated amount of hydrogen is taken up (about an. hour)- Then
the catalyst is rermved by suctlon f||ter|n and the filtrate is

concent Piedps/ : FEE-14 s left. Yield: 4.18 g
Rf val ue:, 20. 8. (d%ewrﬁ@@hphaﬁaléa&@ya&%d%dﬁe@ rzld:ltl@ LEmMyE9-benzyv -
aCEtOI’lItI‘I|E/WatEI’/II’I%%M cetlc amgl Mass spectrum ESI+  mz
= 231 [ RRRFFAZHIE 101 | bﬂﬁéﬂﬁd i eoﬁie&c&é& o T PSYS s iy 6 l e
VI (Eprdhefdtthydn Shdyn pet aambidényl Fegipstratatre .diThedr ot arixterd il ue:

acet onl EPLLERNS Gt rT oy Sabar et Ehube; Boulil.Thor, worjcizgoun e

reaction mixture is evaporated tc dryness. An orange-yellow oil

remains, which slowly crystallises.

Yield: 21.3 g {crude preduct),

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



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 ding %Eé,&@bgteare
added to 10.0 ml of N-benzyl- piperazine in 15 nl di oxane. e reac Ion

m xture is stirred for half an hour at anbient tenperature. Then the
mxture is refluxed for about a furthgr _three 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

(sili \ OiécﬁﬂyeékéétsﬂfaQQEEU% TR A
sol ut |%?ggéuSHEWh§%Na§gl@sgféiﬂﬁﬁm : (M* The fgI%I oW ng

pectru
conpodﬁ@shgdoﬁ%ﬁhn@@téﬁal q%iE&éﬁ?ﬁ%PTg@ ?ﬂ?cdlnethyl 3-
(4- bengyéiaLp@r@glg—xggly-dﬁlﬁﬁgdﬁfnxreactlon wi th dinmethyl glutaconate) -
Rf val ue: 49 (sific o ohexanelet h spectrum
(B b ratugsa Cape abhitp URla. necavaans GRS ot BiTho]
- 6- hydwaxy- Epé&tkﬁmeﬂﬁﬁt-)oxm{zCthﬁonB?AndN&Gﬂn1 of trlfluoroacetlc acid
are added to 1.95 g.of 4- -
[ (3-chl oro-4-fluoro-phenyl)an no] - 6-benzyl oxy-7-cycl o-
pent y| g - ﬁulhawmhgngompaum@eMﬁaﬂhﬁakﬁﬁ AR beaorsLEy| bei Bramplesirred at
room tenperature over night. Another m of tri- fluoroacetic acid are

added and the m xture is stirred for d%ﬁOXI teI¥ 2.5 hoursgit 50C until
the rebkli®nli3-ebipre-4r&duchns Rhemy: hydre¥RcénfYSLed i n vacuo,

di | ut 6fenid i e ¥RERY - qaRHda2@dluseer to pH 8-9 by addition of concentrated
R, value: 0.73 (silica gel, methylene chlorlde/methanol/concen-
trated agueous 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:



14 August 2003 - 70 aqueous ammoni a. The precipitate is filtered off with

suction, washed with water, and dried in vacuo at 60C. Yield: 1.45 (92 a

of theory), R value: 0.56 (silica gel, nethylene chIorideTﬁéFﬁ&ﬁ@pog 1)
Mass spectrum (ESI-) @ nmlz 372, 374 (MH The follow ng conpound'is

obt-ai ned anal ogously to Exanple Xo (1) oq

4-[(3-chl oro-4-fl uoro-phenyl)am no] - 6- hydroxy 7-cycl o-

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

chl ori de/ met hanol / concen- trated aqueous annnnia = 90 10: 0.1) Mass spectrum
(ESI-) : mz = 386, 388 [M EXai t

4-(3- crﬂldr&-zf—(ﬁmﬁiﬂ@rmﬁmﬂ%ﬁ%q %mb?ehézrgﬂ%stl/ §-borpYLloxyn Taelea’ 701
ine 0.6 ﬁkthé@ﬂanngﬂiﬂgggﬁﬂﬁgafe added to a mxture of 2.30 g
4--[(3-chlor flu | ) am no nzyl oxy- 7- hydy oxy- quinazol i ne and
& 00 oRpclasEs anPe At RATELRNI8 Ly o LR IRTR. AL QTekdy e LPARL dE o e
reactlonrﬁtkﬁuaquebuﬂlammnhﬁaH~JED Iwmurs) at room tenperature. Another 3.00
g of po SSIUH]C bo- an of, ar ¢l opent ane are added, and

the re- h%&ﬁ |Sﬁ’§c @é)stﬁ rea ggr%?g‘g% gur %ﬁat 50C. The reaction

m xture is partltloned bet ween et hyl acetate and water, and the aqueous

| ayer iﬁxsﬁbTE2§¥%V“th ethyl acetate. The conbi- ned organic extracts are

washed W concentrated aqueous sodium chloride solution, dried over
nmagnesi um sul fate and concentrated in vacua. The oily reS|due is

triturahed filtered off,

washed with col d nethanol. and dried | . }
Prepared by reaction of 6-benzy oxy-7-methylca;bonyloxy—3ﬂ¥

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

_ _ . S A

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



Yield: 2.09 g (77 O of theory), R value: 0.63 (silica gel, nethylene
chl oride/ net hanol 9:1) Mass spectrum (ESI-) : mlz = 462, i?iﬁéw$5b The
foll owi ng conpound is obtained anal ogousl yto Exanple Xl : 1 44209803 -
71 (1) 4- [ (3-chloro-4-fluoro-phenyl) am no] -6-benzyl oxy-7-Acyclo--
pent yl met hoxy- qui nazoline R,, value: 9284 (silica gel, nethylene

chl ori de/ net hanol / concen- trated aqueous ammoni a =e 90:10: 1) Mass spectrum
(ESI+) : mz = 478, 480 [MtH Fx anpl-e XT T nen7v r n7CV- r -- nv r C
~rnnny, i vAxyvel:no J97 ($El Rrepged gt hpdeneorhdforide/methanol /concen-

6- benzyl oxy- 7- met hyl carb Loxy I azolin-4-one with thionyl chloride
I n th5¥‘ rﬁ%u%?yl 3‘[“33@#% arsr’gunoscbgf I’)N N-di met hyl -formam de. Yield: 98
% of Maear \spdftwamudESD. )86 1% | +ca8FellM~ b hyl ene

chl ori de/ met hanol / concen- trated aqueous ammonia = 90:10:0.1) The foll ow ng
conmpound i s obtained anal ogously to Exanple Xl I: (1)

4- chl Example,HBbent yl oxy- 7- met hyl car bonyl oxy- qui nazoline Rf value: 0.69
(silica gel, methylene chloride /nethanol /co' ncen- trated aqueous anmoni a
= 90: 10: 0. 1) Exanpl P XTTT b- neTt? 1C S - Tn rnylcarncny c v-

M(Tl RE - FEBE ' '

T M il g

acid with formamidine 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]"




Mel ting point: 231-233C Mass spectrum (ESI") @ mz = 309 (MH" The

foll ow ng conpound i s obtained anal ogously to Exarrpl e XiIl; (1)

- cycl opentyl oxy- 7- met hyl car bonyl oxy- 3H qui nazolin-4 -one 1‘11’5‘!4@‘@%390%003 -
72 Rf value: 0.57 (silica gel, nethylene chloride/nethanol/concen- trated
aqueous ammoni a = 90:10: 0. 1) Mass speci3um (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.
Yield: 72 %of theory, Rf value: 0.45 (silica gel, nethylene

chl ori .{ concen- trated aqueous ammoni a = 90:10:0.1) Mass spectrum
(ESI-) Z (MH " The follow ng conpound is obtained anal ogousl y
to Exanpl e XIV (1) 6- cycl opentyl oxy 7- hydr oxy- 3H qui . nazol i n-4-one 'Rg

val ue: A G <Chbe ,.@,;.n:ua-. ol / concen- trated aqueous

; t I, um .
Pr epar éd 90)8' é%ﬁ a‘-’r%’z‘é‘“ ?@%r%@gﬁﬁt P8 E&Pnﬁ’lsﬁ ttrpo a ﬁ"l%oﬁfr?d S¢%g- 4
5- benzy-gieherdéi £o br) 3 dd dhoRarsycarbloatyliic retikhrold 81Yizlml ol a of
theprybenzyl alecohol in 120 ml of dimethyl sulfoxide cooled in an
. ice/water bath. The reaction mixture ig allowed to warm up to

room temperature and stirred for approximately 21 hours. The
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~



R value: 0.53 (silica. gel, nethylene chloride/ nmethanol/concentrated

aqueous ammonia = 90:10:0.1) Mass spectrum (ESI") : mz —‘§$ L F% " The
fol I owi ng conpound is obtained anal ogously to Exanple XV: ugust 2003
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- _tgat ed aqueous ammoni a = 90: 10: 0. 1)
Mass spectrum (ESI') @ mz = 236 [MH 14 August 2003 - 73 P,xamz 1 e XVI

aroxv- ti - nen vi oxv s u 4.8 g-of sodium are added portionwise to a
m Xt urg. ggtggngoﬁt@l@t régfdowujggg,di oxol e-5-carboxylic acid and 81.2 m
of benz al cohol in 120 of dimethyl sulfoxide cooled in an ice/water

bmh.'mereaM|onrnxUMe|s allowed to warmup to roomtenperature and
stirrqgﬁﬁﬁ$légproxinately 21 hours. The brownish red solution is diluted
wi th 600 of water and extracted with nmethyl ene chloride. The aqueous
| ayer is acidi- fied with concentrated hydrochloric acid and stirred for
two  houts-@hl opomit-Eiperatieny Ve nued{idt-dide (methdxecarboiyimewashed
W th %}é{%l’ f 19&5:%%111@1%5@01)17% @&Q—(ﬁhe’h vat-hﬁﬁ'ﬁgzol:{\@ét' ng point:

172-1 VHSS = pectTrum { ESF -l Z = 2838 H_ The tolTow ng conpound is
obt ai medAaml ogﬁumethy@ Bmwa@emte En 12m4+ foacafirpiiyils is added

cycl OQﬁf@% n it B- (4alaoxd-Gl fS$idrdphadt)lathDhdPneL [3- (1-
1, 4-di ox ne?%%hgﬁo ace |(c:£ amog = 9(53 10: 10: 6) _\NBSs asri)gzci:trumrngI- : =
266|jm4ﬂeraz;nyl)propyloxy] -methoxy-gquinaZoline

ethyl-diisopropylamine in 5 ml of acetenitrile. After 2 hours'

stirring at ambient temperature the mixture is concentrated by
evaporation, mixed with water and extracted with ethyl acetate.
The organic phases are washed with saline solution, then dried
with magnesium sulphate and concentrated by evaporation.

Yield: 150 mg (51 % of 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]°



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

met hyl . bronmoacetate in | m of acetonitrile is added dropw se to 250 ng of
4-(3-ch|oro-4-f|uorophenylanino)-6=[§-9%-_

pi per azi nyl ) propyl oxy] - 7- met hoxy- qui nazdline and 0.13 m N

ethyl -diisopropylamine in 5 mM of acetonitrile. Aftér 2 hours, stirring at
anbi ent tenperature the m xture is concentrated by evaporation, mxed with
wat er and extracted with ethyl acetate. The organic phases are washed with

sal i ne 66) u{Fbnt - { hanchdicze-4nflvangrhsnid suniral © ahll céneshexsted by
tiaon. Yield; 1 51 .0,..0f .t h Rf - 0.54 (sili | ;
Pyl SR hEPRERST) cBNE o LA SR 2y b 4 By homaat PLpske r om
(MH =nbilazsl8ndhe fol | ow ng conpounds are obtai ned anal ogously to
Exanpl e, 1: 4-(3-¢h c4-f. ro ' - {3 [/1- | -
ot hyl R RS 8 o ] PSRy HoE it 2 ey i T A S
(si | i caxpted catpyeousecanmonigt Faddl:Acort-1) aqueous ammonia = 9:1:0.1) Mass

spectr secdPumd18s?) . (B)z-4-5b7(3shwopphgnyl) amno] -6- ((1- |
(ethox?@%?%gﬁg?) mer-r1 3hy|]2pyr%%Iidrn-g-yl)nethoxy)-?-nethoxy-quinazoline
R value: 0.68 (silica gel, ethyl acetate/nethanol/concentrated aqueous

amoni a($pl ugy op- F(9-&hQoib-¥ags ushetigHeniBlamindl Z —( fil4 (m&dBokM + (3)
(R -4- [ (3-bronophenyl) am no] -6- ({1- [ (ethoxycarbonyl) ne-
t hyl | - psarlobayl imethyl i;epmxyﬂ-lﬂ—lﬁet‘?h ma b0l 1 heeyclopentyl -

methoxy-quinazoline

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

330 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



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

car bonyl ) met hyl ] - pyrrolidi n-2-yl) et hoxy)-7-cycl opentyl.oxy- quinazoline R
value: 0.59 (silica gel, nmethylene chjoride/ net 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- (nethoxy-

car bﬂf L) E‘B&ﬁw;r@”é&ﬁ;b&hﬁag y+&NebhaxWed! 63l O§eRs VY- to Example 2:

met hoXy- qui nazol 1 ne Rf "value: 0.67 (silica gel, nethylene
chl ori de/ net hanol ./ concen- trated aqueous ammonia = 90:10:0.1) Mass

spectqyr1Q§$L4L[(jﬂﬁkomégﬁenﬁﬂﬁatmhbﬂ -Bdimp & fmethoxycarbonyl-
3-chl oro-4-fluorophenyl am no N- (et hoxycar bonyl me 380 ng of a

m xt L@prnblmd@m-mﬂidmmufywiogrﬁét Pyl - BEHRAZ0hhRE
N-(3 dﬁm,&[ﬂpé opy ! )sgar c93kRe %@vl ST hBebabl MigrRiandl £ ampni de are

added Udropw se to ngy of chl or.o-4- fluoro
pheny¥agEnspec iyt 0555/1)7- n‘%‘f%oxy Yt naz8l i ¥ "and 220 myg of potassium
tert.butoxide in 15 m dlrrethylforrramde After 3 hours, stirring at 80C

oo GRS B od Aottt auP Lol s o R REAIR SRR £, 32°
for g?gggéilﬁtln—%.o%l) Sﬁrdﬁyjd,}h%ptgdmethw_lddj[ﬁ@olﬁngoncentrat ed by

evap he “resi due i aken up. in water/and extr.act ed V\‘I[th et hyl

acet ake. vaiee or Qahic (FRAIET gegepé‘rt&'ﬁéjd Fetafle/ B it Yorcet-L h rat ed by
evapoyakkoBpethe-uresimitie: i/ puLi $1ed byechmirmat o- .

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)



graphy on a silica gel colum. Yield: 390 ng of (52 %of theory), R value:
0.68 (silica gel; ethyl acetate/nethanol/conc. aqueous ammpnia = 9:1:0.1)
Mass spectrum (MH = 475, 477 14 August 2003 - 76 The f&f PY9psig003
conpounds are obtai ned anal ogously to Exanple 2: (1) (S) -4- [ (3

- bronophenyl ) am no] -6- [3- (2 -nethoyycarbonyl -

pyrrolidin-1-yl)propyl oxy]-7-nmethoxy-quinazoline Rf value: 0.38 (silica
gel, ethyl 'acetate/nmethanol = 9:1) Mass spectrum (El) : nmlz = 514, 516

[M + s Rpederim(Baby ormphenyupegnigsy B [3- (2 -nethoxycarbonyl -
pyrrolidin-1-yl) propyl oxy]-7-nmethoxy-quinazoline R value: 0.41 (silica
gel, ethyl acetate/nethanol = 9:1) Mass spectrum (El) : mz = 514, 516

EM; Exays 4- PF’ aoﬁoﬂcbzlahénym_amhbéﬁﬂ-l)( 12y -bﬁﬁ\‘s? [ g_eZ?hCF]WGalfbf?nylz)éf)l?"_
et hoxycar,aaon = L =yl -/-Tatthrxy-auln I ne
L %?‘é/&qrﬁ‘x’o‘%oE%%%HLMTB%WB@%%&’%%M% M of 1. (ethoxy
carbonym)naﬂhyh]OpB@eﬂaﬁhﬁyaugﬁ%ﬂd%ﬁhYb acegageof 4-[(3-bro-
nophenx#gﬁgﬁég%$F§té2(§§ppn&ongyggﬁzn@kﬁpxuqquinazoline in 20 m

Prle.

acet oni e reaction mxture is stirred for two days at anbi ent
tenperature. -The precipitate forned is filtered off and the filtrate-is

concentxat ed pys yvaRpEEtd:P1 ) ARencl esi-due {iss- tBke bl ndt ieiRtareaiyl e- and
washed once wth satyurated iod'un1hy§r%%§&F$arbonate ol ution and once :
with el -BiPFraER < phhiBERe=YY i da Mg st phat e and
concenty ayaduby evapor(@tiildea dele, cetidgl pacduete/mepbrnbiled Onld silica
gel coll\qléré% vgptehctelt_@nyl (ﬁf)e':[ artﬂ%et___thg_I’/ %%r:_g’cem]nat ed

(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)—pyrfolidin—l-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;pheny1)amino]—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]-



aqueous ammoni a solution (9:1:0.1) as eluant. Yield: 450 ng of (38 % of

theory), nelting point: 155C Mass spectrum (El): nfz 543, 545 [M' The

fol | owi ng conpounds are obtai ned anal ogously to Exanple 3: 14 Aygust 2003 3

- bronophenyl ) am no] -6- (2-[N- IT (ethoxycarbonyl) nmethyl ] -

N- net hyl am no} et hoxy) - 7- met hoxy- qui nazgl i.ne R# value: 0.55 (silica gel,

et hyl acetate/nethanol = 9:1) 14 August 2003 - 77 Mass spectrum (ET): mz

= 488, 490 [M+ (2) 4- [ (3-bronophenyl) amno]--6- (2- {N, NNbis |

(ethoxycarbonyl) me- thyl]am no] et hoxy)-7- nethoxy quinazoline Rf val ue:

0.38 (silica ethyl acetate ecfru mz = 562 [M+

(3) 4 (8) (8- tiaan@éﬂ@ﬁn-)*% 3 %ﬂ léffﬁml?%ﬂ 6F C%FPBFFF&Y Yonyl ) -

(et thI ]7.pt§er(g25ﬁd1|méﬂ J!P-‘@ﬁ/ ?1-7m K@lg(ﬂ;;qymhleéthexym quAlnszoltimnd s01
Si |c et hy cet at e/ nmet han = ectrum Z =

505, [ MTLE] CRUBEU BT E Y e oY EionD. SPAEPE: CE"PGW iﬁ/r%%onyu

gE- tnyéa b¥- e kﬁﬁ@ﬂﬁxynawmoTw&h %fﬁmwme}fﬂ$@bfaﬂlﬂ &ﬁlflﬁne / h | '
met hox ui naz u i , ethyl acetate net anol =

0 1) RasEiet U?r?(é§9'$;% §10_ Shny m + (5) (R -4- [

(3- chlmass4spbuummm}pﬁ§ﬁ&0) mﬁﬂn&]52@w1§29[ t hoxy- _

carbonyl ) -pyrrolidin-1-yl]-ethoxy}-7- cyclopentyloxy qui na- zoline Rf val ue:

0.65 (silica gel, methylene chIorlde/nethanoliconcen- ate ueous
armoni &9 86:118-chi)ongmds Eirae RRenY Bmynol 77 c¥cy ??eni'érgc{

7-{2- [N- (2-oxo-tetrahydrofuran-3-yl) -N-methyl-amino] ethoxy}—
guinazoline (The starting material 3—methy1amipo-dihydro—
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-[(3-bromo-phenyl)amino] -6-(2-{N- (2-hydroxy-2-methyl-
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’



(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 | nazol | ne Rf
value: 0.54 (silica gel, methylene chloride /nethanol /conc%‘ﬂ ugyst £0

aqueous ammoni a = 90:10:0.1) Mass spectrum (ESI-) : mz = 570, 572 [MHI
(7) 4- [ (3-chloro-4-fluoro- phenyl) am7|30]_ - 6-cycl opentyl oXYy-

7-(2-{N-(2-hydroxy-2-nmethyl -prop- “N-[ (et hoxycar bonyl ) -

met hyl ] - am no} - et hoxy) - qui nazol i ne Rf val ue: 0.28 (silica gel, ethyl

acet at spectrum (ESI-) : mz = 573, 575 [MH 14 August 2003 - 78
(8) 4-[T3 -4-f | uoro- phenyl )am no] -6-cycl opentyl oxy-

7-12- (6 6- dinethyl 2- oxo- nor phol i n-4-yl)-ethoxy]-quinazoline (This
conmpoung_ d}ggg t PRI - e g@gﬁ&gﬁ@aﬂ 3 exanpl e
3(7) wt h toI uene ItAyllo)nal{“gfﬂ aC| |6n§t [ vagﬂtij% Hﬂég?&l I ica gel,

ethyl sREREXEFiREIsEh = —
4-(3- C@ngom&'Uﬂﬂﬂ(&(&ﬁﬂb&j@ﬁﬂbﬁﬂ lﬁhénhylmxgﬁpéfﬁylne are added to

7-{2-[ N- (2- oxo-tetr dr.of ura n no 0X qui.nazol i ne
(The st%é?lﬁ f'?%t aﬁ %{}f%@“&‘l d'romfjtﬁ t;i% ﬁs"p%gg%%r"by
reacti a@ubﬁaaomﬁ.@@-ﬁl r@/drﬂo-éuhaml 2-Tiree matdt:b@memivyﬂ:ﬂue&nzys amefiéuzed
subsequent h g ]ﬁgf
(sili ca’i-e %gg‘& %n%a{{j:l%e 7 \kﬁg{neoﬁr[lé%&l (Jé%lgépec rum (Eg Svago%%
515, 51173.{3M+H}1d+t(hl€0)cmld€[ Rrpdustto s J)e%rhmocl}rom%togrgphy.{ OR-3(.2 -
hydr oxyg %1 ge%gﬂ cdolumn with ethyl acetate/ethanol/concentrated
prop-1 - ﬁl— et hoxycar bonyl ) metpgyl - am no} - et hox ﬁ@
oXy- qu|ﬁ§§gppﬁeammonla solution 1:0.1} as elua

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:



(i) 4- [ (3-brono-phenyl) amno] -6- [2- (6, 6-dinethyl-2-o0xo0-nor-

phol i n-4-yl)-ethoxy] - 7- met hoxy- qui nazoline R value: 0.33 ilica

ethyl acetate) Mass spectrum (ESI-) : mz = 499, 500 [N%Fﬂ‘%%??mﬁzo
(3-brono-phenyl) am no] -6-{2- [N (2-o0xo0-tetrahydrofuran-

4-yl) - N net hyl - am no] - et hoxy}- 7- nEthoéé qui nazoline (The starting materi al
4 -net hyl am no-di hydr o- f ur an- -one s prepared by reaction of
SH-furan-2-one with N—nethyl benzyl am ne and subséquent hydrogenol ytic

r enov of, t en alue;i 0. tate
/et hadl 4= gonEr Geend! ﬁ*ﬂ?%%neé e e ol Biony E EER93T L e
2003 plzae&lduﬁmmlbme@mw 7[-rn@3hf:b¢smmp1tmm irgrino] - 6 - (3 - { 4 - |
(et hoxycarbonyl) methyl] - pj,rsPraz r- ~ -yl }-2- hy nxy- propyl axy)
-7-met-ho= -giiirazol _in'- é;

1- [ ( et(BIxdcdrGorme s Bl BOENTS) 9@115151] rré - ahkw%b@am%@bowlbmethﬂl -

41 (3pheommpnenyd )y Bheehosb) OFLREHdIE) tmddzdRlexy - QUi nazol ine in 5 m

et han The reaction mxture is refluxed for about 6 hours. Then the
m xture is concentrated by evapora- tion and the crude product is purified
by'chnga@aqm@mhmxwm@phahyt¢amgﬁb]e@4ﬂﬁlﬁm¢dthnxwdarbony1)methyl]—

t at e/ et hanol / t d 9:1:0.1 I t.
Vi of APIBREHGIGT { T RBF AP REDT éq%%%%%Wrﬁ%f&t 478 125¢ Mhst Spect rum
(El') : mz 573, 575 [ha + 4 (3-bromophenyl ) ami no] -6-{2- [4-

b t /- I N
(car %ﬁﬁ;g thI /oG SO c%aél Elﬁb‘fhxghgntyﬂ a@ﬁrnd]m%/ Cf 1 PRePndRy8hLr8b-

sodi u ion are ad

nyl)methyll -piperidin-4-yl methoxy) -7~ methoxy qulnazollne

(5) 4-[(indol-5—yl)amino}—6~({1-[(ethoxycafbonyl)methyl]—
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



4- [ (3-bromophenyl) am no] -6- (2-{4- [ (ethoxycarbonyl) nethyl ] -

pi peraz.in-1-yl}ethoxy)-7-nmethoxy-quinazoline in 0.30 m of

t etrahydrofuran. The reaction mixture is stirred for three14ﬁHQW§2§93

anbi ent tenperature. Another 0.9 m of IN sodium hydroxide solution are
added and the m xture is stirred overnight. Then it is neutralised with IN
hydrochl oric acid and concentrated by8®vaporation. The solid residue is
triturated wth ethyl acetate and suction filtered. Yield: 100 ny
(cont ai ns about 5 equival ents sodi um chl oride val ue; 5 ever sed
phase Kéébyénddé“hR9TﬁEH%P¥¥9aWkFEkIG (Z&etdﬁ ﬁﬁQﬂﬁﬁQﬁ¥¥¥W?¢Qﬁiﬁgcetlc

aci d =ppPref:i k) VBsS, Bhest Koty ( EBlmethofhzgaihbdoldte [ M M The fol | ow ng
conpounds may al so be obtai ned anal ogously to the foregoing Exanpl es and
ot her nmethods known fromthe literature: 14 August 2003 - 80 (1) 4- [ (3

-bronD@ﬂmeh}[ﬂm4ﬁ?omdbhdﬁyﬂ}aﬁlﬁmb%Eex&maduddweﬁhqnmﬂhdsgheryﬁgT h

i peridi met hox = QUi met en

B o) PeBavey PR Ry Headh, 7 ey dhitadotithe TELIVI PRETVL)
pi peridi n-4-yl} met hoxy) - 7- met hoxy- qU|nazoI|ne - (3) 4- [ (3 -

chl or og?gpyl L) [a@a %ﬁlom@héﬂ% )[aélﬁéjﬁoéyqQibqr[xhle):h@éﬂydmeltnyl)phos-

pi peri -qui nazol i n
(3- chl pheryl mgﬁhy gr%gﬁ tg YE m?FpoxV?( fm@aﬂgﬁﬁxgulnazollne
nyl)nethyll-plperldln 4-yl } met hoxy) - 7- met hoxy- qui nazoline (5) 4 - [ (indol

plperléiﬁ?44 &ﬂ#e éﬁ9¥ﬁ£ﬁéﬁﬁ ﬁx agéﬁ Eél%GEEEW%H;?§F?ﬁﬁ§ﬁR¥&%yI)

am noj eth611] b&phrﬂdiﬁﬁdeQ&mﬂtMMwy) fetbyhpxy-quinazoline
pi peri di n-4-yl } met hoxy) - nethoxy qui nazoline (7) 4 - [ (3 - e

t hynyl phenyl) amno] - 6 - ({ [ (ethoxycarbonyl) me thyl ]
p|per|dlﬁ)44yﬂﬂﬁehnnquﬁénﬁ&}ﬁmynthﬁaiéﬂrﬁé (ethoxycarbonyl) me-

thyl} -2- (ethoxycarbonyl) -ethyl}-piperidin-4-yl)methoxyl -
7-methoxy-guinazoline

(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



(8) 4 - (3 -bronmophenyl) amno] - 6 - ({ 1- [ (ethoxycarbonyl) nethyl ] -
pi peridi n-4-yl } met hoxy) - 7- met hoxy- qui nazoline (9) 4 - [ (3 -bronophenyl)
amino] - 6 - ({ 1- [ (hexyl oxycarbonyl) methyl ] - 14 August 2003

pi peri di n-4-yl } met hoxy) - 7- met hoxy- qui nazol i ne (10) 4- [ (3-bronophenyl)

am no] -6- ({1- [2- (ethoxycarbonyl) % hyl] -

pi peridi n-4-yl } met hoxy) - 7- met hoxy- qui nazoline (11) 4 - [ (3

- bronophenyl )amino] - 6 - ({ 1- [3 - (ethoxyearbonyl) propyl] -

) Cdi 0 - vl h 7 Ve qui Lipestl ] i
P orophahy B s nap ey Rayagt BEgeL LBE (L e nbpycehbony 1) me
pi per i hylB-2- Y mitvosygazbony hbxstlayl hapsPerazid-Anyidd ethsowyl-Bmeflys) 4.
3-b ' - 6- 1- th b )" methyl] -

Lygroléggggg§§¥%#g?%%£§%-7-negﬁoxy[qﬁﬁnagérfﬁ; (()QZ))4m-3 [y(g - br omophenyl )
amno] - 6 - ({ 1- [ (dinmethoxyphosphoryl) -
?gtBylegk.QeﬁygLﬁf%mdﬁﬁgﬁiiv%@ingynetPﬁxy1q@hnazﬁhhﬁ&g@&ﬁbchyﬂ)meh _

- bronophen am no] "- 6- - 0X . e S-
ohor y| FRELhy BT (BERFISAER é%ﬁé?&&é??ﬂ%ﬂi¥%€§§f G%hé%&%ﬁ%?%ﬁ&ﬁm%ﬁhi
-(3- br ogppheyhazaminae -6- ({1- (1, 2-bis (ethoxycarbonyl) - .
et hyl ] - pt peri di n-4-yl } met hoxy) - 7- mét hoxy- qui nazol ine (17) 4- |
(3-bromophenyl) amno] -6- [ (1- {i- [ iethoxycarbonyl) me-
thyI]-22?¢thpxyeaﬁmmmdgh&nygd§m¢mgkr6d %=ﬁ2yKWﬁﬁhﬁ6¥FBrb0nyl)-PYrrO-
7- et ngf{ﬁ-ggwlngﬁ%ﬁ%&ﬁ)vﬁ?ﬁoﬁ-q@mﬂp@mﬂw) amno] - 6 - (2-{ 1- [

( XyCa = ‘ethyl - pi peridin-4-yl}ethoxy)-7-nethoxy-qui nazoline

) 4- | (3-brcitnophenyl) amino] -6- (2-{1- [ (methoxycarbonyl)me-

1] - phBer kdifn34pHcnks I Va®Bhbpxy- { guipaiekhegyca@bonyl) -piperi-

(3-b(onDphenyl%§rig$ -S@%Z%é4-[ nethox¥carbonyl)ne-

| ] - $iBetayild SRR HoBH STt RoRy2 80T ha%0l i ne (21) 4 - [ (3

onophenyl) amino] - 6 - (2 - { 4 - [ (e thoxycarbonyl) nethyl ] -
(29) 4-[(3-bromophenyl)amino] -6-(3-{1- [ (methoxycarbonyl)me-
thyl]-piperidin—4—yl}propyloxy)—7—methoxy—quinazoline

Ir—r_hf—!-,—\N

19
hy
-
hy
br

{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 }ethoxy)-7-nmethoxy-quinazoline (22) 4- [ (3-bronmophenyl)

am no] -6- (2-{1- [ (ethoxycarbonyl)nethyl] -

pi peri di n- 4-yl Yet hoxy) - 7- - met hoxy- qui nazol i ne (23) 4- [ (31hfBgesREATI)

am no] -6- (2-{1- (1, 2-bis (ethoxycarbonyl) - '

et hyl ] - pi peri di n-4-yl }ethoxy) - 7- met hoxyg{ui nazol i ne (24) 4-
((3-bronophenyl) amno] -6- (2--{4- [1, 2 bi s (et hoxycarbo-

nyl ) et hyl ] - pi perazi n-1-yl } et hoxy) - 7- met hoxy- qui nazol i ne 14 August 2003 - 82
(25) 4- [ (3- bronnphenyl) amno] -6- [2- (4-{i- [ (ethoxycarbonyl) ne-

t hyl ] - 2- hox h rrazin-1-yl)ethox

oxg £U|ﬁégél gf?éﬁ¥gﬁ %[Yig ¥b£8ﬁng éﬁyk?'£H¥F%T¥Y8a¥%QnY@1mFFhYP]"

(et hoxypapeemyinves -y hybropyl ekppxycaebhoy) ) quehdybline

} - pi peridin-4-yl)ethoxy]-7-nmeth- oxy-quinazoline (27) 4- [ (3-bronmophenyl)
am no] -6-{2- [2- (nmethoxycarbonyl) -pyrro- lidin-1-yl]ethoxy}-
7-nethok38muﬂndjmiphﬁmﬁ§athyl)@m(ﬁb}bﬁﬂﬁbﬂh@ﬂi[éthﬂkpoaibonyﬁ)me&h&l]—[ 2

[ Egt Bréﬁé#a%%)larﬂ]};ffé%ﬂ% 7%&?1&55% ;a4 %%%%! qui nazol i ne”(29) 4-

t hyl ] - pi peri di n-4-yl } propyl oxy) - 7- met hoxy- qui nazol i ne (30) 4 - [ (3
-bromophﬁgyl); qmzrlcﬂrcm&pneﬁy’élra&lﬁor é {IBL OIS éi‘bﬁﬂ)ﬁl) [ (3

t hyl ] - era nmet ho ui nazol i ne, (31)

- brond 3 }d&ﬂ"ﬂo]ﬂ]%OP%xy h‘me)%/?’%( RIFPLIRE) nethyl | - '
pi perazin-1- yI}proponxy) 7- met hoxy- qui nazoline (32) 4 - [ (3 -bronmophenyl)
amno |,: - carpo t hyl - - '
pi peri af k%4 §I’}[3t30py 0631(0 %ﬂ ﬂt 035<I§/9PD?%@[O{]%BHEX?%%OW?&IT}D?§Y1bFE‘)ﬁ’Bﬁﬁenyl )
am no |thyb-pipgrazin-1{yiiahexyoxy bohywdtmetihyduinazoline

pi peridi n-4-yl}-2-hydroxy-propyl oxy)-7-nmet hoxy-qui nazoline (34) 4 - [ (3

--bronophenyl) amnol - 6 - (3 - { 4 - [ ethoxycarbonyl) nmet hyl ] -
41) " 4-[(3-bromophenyl)aminc] ~6- ({1- [ (ethoxycarbonyl)methyl] -

piperidin-4-yl}methoxy) -7-ethoxy-quinazoline

(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



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-

thyl ] - pi perazi n- 1-yl } pr opyl oxy) - 7- met hoxy- qui nazol i ne . (31%65\ugust0p3 .
chl orophenyl) ami no] -6- (3-{4- [ (ethoxycarbonyl) ne -

t hyl ] - pi perazi n-1-yl } propyl oxy) - 7- net agxy- qui nazol i ne 14 August 2003 - 83
(37) 4- [ (indol-5-yl) amno] -6- (3-{4- [ (ethoxycarbonyl)nethyl]

pi perazin-1-yl)propyl oxy) - 7- met hoxy- qui nazol ine (38) 4- | (1-phenylethyl)
am no] (g4 4-3f {ﬁbfoﬁ@bhéﬁﬂ&hﬁﬁ@sﬂ])—@l(@ﬂﬂ‘l I(dlmethoxyxahos horyl}) -

g%pﬁg?éé‘g_ly]]i]ytgfg%gglzgéﬁt KEJ tg’o oI | gg&ulnaLoS.:B_né' br onophenyl )

pyrrolidin-1-yl] propyl oxy}-7- nethoxy qU|nazoI|ne (40) 4-- [ (3-bronmophenyl)

Tyl 3 1 ';"%YJ ToRBEaT) Aol 60 0 (s LT i poe-

- br onuyivemnyl metri -pipetazipn-(etyRopy gsiroxy = qulnazollne
pi peri di n-4-yl } met hoxy) - 7- et hoxy- qui nazol i ne (42) 4- [ (3 -bronophenyl)
amno] -6- ({I-[ (e thoxycarbonyl) met h

pi peri - £yl e remgpheny ) ﬁ’@tlﬁé’iyérﬂ\éw(])l fuf (veERrRk (elhyl yphps-

(3- br yppRer érifiinti- L
pi peri”. d|n-2-ylf§$%g§%%p-7% 5 ?hoxye@ﬁﬁiﬁﬁgﬁfﬁﬁ%igﬁﬁ%%e&?iﬁ?ZOll?e

(3-bromophenyl .) anino] -6- (2 {4- [ (ethoxycarbonyl)nethyl] -
pi per agd)- Jq_y \eitheadphdnyl Patehbdxget(Bexyw- Fiud fAazo| étrirotdSirbent 1 3

o o BN et ud Tt el R B e

anmino] - 6- (3 {1- [ (ethoxycarbonyl)nmethyl] -
pi peridi £hy -y RE ﬁ%{h{%’%ﬂ%ngl?m ﬁxqu rt@.zq;l'mi Pl ubxfchBboRy2Mmebeny! )

anlno] ycarbonyl
pi per &t yril-]l %ﬂt)qﬁltwr@ﬁ@lyow%t REDHSN Y PLR inA e RTRRYEesYla- [ (3
- br omephemtoadiidazétik8- {1- [ (di methoxyphosphoryl) -

(54) 4—[(3-bromophenyl)am1no]—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—quinazbline

(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



met hyl ] - pi peri di n- 4- yI}proponxy) 7- met hoxy- qui nazol i ne 14 August 2003 - 84
(49 4-1] (3 -bronophenyl) amno] - 6 - (3 - { 4 - ((d

t hoxyphosphoryl) - nethyl]-pi perazin-I-yl}propyl oxy)- 7- netﬁ%%?gﬂ%ﬁﬁgiollne
(50) 4- [ (3-bronophenyl) amno] -6- [3- (4- { [ (nethoxy) (ethyl)phos-
phoryl]nethyl}-piperazin-l-yl)propylox%% 7- met hoxy- qui nazoline (51) 4-- [
(3-bromophenyl) amno] -6- [3- (1- {7[ °Cmét hoxy) (ethyl)phos-
phoryl]nethyl} pi peri di n-4- yI)proponxy] 7- met hoxy- qU|nazoI|ne (52) 4 - |

3 -bro a bIS rbopyl) -
S hyl ] - Bkt g'rlc’f“*éipﬁyol%ya)(mf 6o S&/IH% oot g }ﬁ?mfﬁt%ﬁ“
-bronnpheny¢)opnopgl}amm&o}qthbxykﬂﬂ qeﬂhoﬁy(qmimagmhinenyl) me -

t hyl ] - 2- (et hoxycar bonyl ) - ethyl} pi peri di n-4-yl) propyl oxy] -
7- met hoxy- qui nazol i ne (54) 4- (3-bronophenyl ) am no] -6- (4-{1- [
( et hoxylcadbohyl § %EPH?F‘PPh%@éﬁHH{WM'@'I E Ul by toxyeavkonyll mazol i ne

(55) 4-H 1(]3—1@1&2@”9 ?@Biﬁ'lhd%@t'?ﬁky’)ﬁ"?-(nf]etl‘{cﬂcy qui Bt myﬁébonyl) net hyl] -
plpera2|n I"-yl } but yI oxy) - 7- met hoxXy- qui nazol i'ne” (56) 4- [ (3-bronophenyl)
am no] - 6- (2 {N- [ (ethoxycarbonyl)nethyl] -

N- met ]hydem n@} ewebyamaspmewmma}am ame{ﬁﬁﬁomébhd:qé@abb@ﬁpphﬁ@yl )
am no

thyl]aﬁq¥ﬁ] ?hyiﬁggﬁéj§g§§géﬁggpﬁtWég%O%Y ~quimazel Figpheny! ) anlné]

-6- (2-(N [ (ethoxycarbonyl) methyl ] - N ethyl am no) ethoxy)

-7- net P ?}m%ﬁgﬁ gﬁ%}wﬂ_‘) ki Fo - eToRh i, lN- PRAetl@oxigcarlgonyi) -

(ethoxycarbony

N-(cyclﬂtﬁirh}fisﬂlmmﬂ}}’raﬁvhé’m)haxwtm royyEAfHal i ne (60) 4- [ (3
-bronophenyl) amno] -6- (2- { [ (ethoxycarbonyl) ne thyl ] -

am noj ethaxy) - /i el RO AU 0asallne 1% BT (Ehkyearbonyl) 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—[(methoxy-
carbonyl)methyl] -piperidin-4-yl}propyloxy} -7-methoxy-quina-
zoline



(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
-bromophenyl ) amino] -6- (2-{N- [ (methoxycarbonyl) me- th{ffugust2003

- N- et hyl am no} et hoxy) -7-net hoxy- qui nazoline - ... (63) 4- [ (3
-bronophenyl ).amno] - 6 - (3 - { N g (net hoxycar bonyl) ne -

t hyl I - N- net hyl am no} pr opyl oxy) - 7- met hoxy-. qui nazoline (64) 4- [ (3
-bronmophenyl ) amino] -6- (3- { N, NNbis ( (nethoxycarbonyl) - nethyllam no
}propyloxy) 7- met hoxy- qui nazoline (65) 4- [ (3 -bronophenyl) am no] -6-

3-( th b I t - th i i
(65 479 (51 bf oRepheRpeTvatamina e (1B LRl ey el les o e semr ity | -
N- et hnd @y T0d1pLh &k By Y hmi nEidthose)i quirtdaateiné7) 4- [ (3-bronophenyl)
am no] -6-" (4-{N,N-bis [ (ethoxycarbonyl) me-

t hyl ] am no} but yl oxy) - 7- met hoxy- qui nazoline (68) 4- [ (3-bronophenyl) am no]
-6- ({éra) 4+pihasyoacbhenllientiydl -6, 7-bis (3~ {N- [ (ethoxycarbonyl)me-

AR AR R s o, (9 ¢

yI)nethonxyI 7- met hoxy- qui nazoline (70) 4 - [ (3 -bronophenyl)amno] - 6

2%750})(04 W(?hkgfbﬁopﬁenﬁfll)) SRRt -6 - dmgrﬁﬁéh%ywﬁgz%pe (71) 4- |

(4 a am noj, - 6- hoxy-
carboﬂﬂDﬁﬁﬁhﬂxycimb@PYgﬂﬁﬁP P Qﬁ%Bl%n%ethoxy qui na- zoline (72) 4-
(4-am no-3, 5-dibrono- phenyl) amno] -6- (3-{i- [ (nethoxy-

August (R0 < b B bapplzeny Tl I (no SERGEits (ML AR 27 TRty
(ethmﬁﬂ#ﬁiﬁﬁbﬁ?l}mﬁﬁhbxy]Fqunaﬁqmrnﬁno } et hoxy) - qui nazol i ne .

(77) 4—[(3-bromophenyl)amino]-7—({1—[(methoxycarbonyl)methyl]-
piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(78) 4-[(3-methylphenyl)amino] -7-({1- [ (ethoxycarbonyl)methyl] -
piperidin-4-yl}methoxy) -6-methoxy-quinazoline

(79) 4-[{3-chlorophenyl)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



(74) 4- [ (3-bronophenyl) amno] -6, 7-bis (3-{N [ (ethoxycarbonyl) nme-
thyl]-Nnet hyl am no }propyl oxy)-qui nazoline (75) 4- [ (3 - brom)phengl )

am no] -6- [3- (norpholino) propyl oxy] - 14 August 2003

7-[ (et hoxycar bonyl ) net hoxy] - qui nazoline (7.6) 4- [ (3-bronmophenyl) am no]j
-6- [2- (norpholino) ethoxy] -7- [ (et @-7 oxycar bonyl ) net hoxy] - qui nazol i ne
(77) 4- [ (3 -bronophenyl) amno] - 7 - ({ 1- [ (nethoxycarbonyl) nethyl ]
- piperidin-4-yl}nmethoxy)-6-nmet hoxy-qui nazoline (78) 4- [ (3-nethyl phenyl)

am no] 1dsy (Ll (6- %??H%iﬂ@fbyllfl-[(he loxycarbonyl)methyl] -
pi peri di n-4-yl } met hoxy) - 6- ne ox%/-qw nazoline (79),

4- [ ( 3- cPibespEERY )3 mgthoxy) 16 fethexycar bHedgd I Fe hyl | -

pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui nazol i ne (80)

4-1 (3-chl oro-4-fluoro-phenyl)am np] -7- - | (et hoxycar - '

bony! ) meRRYI £ Bl B EEATIPBRSA HATAAT) 6 hot hbay SRIy SR F Ryl pehy Y -

(i ndol -piperidihral 1 me({Ho}dy X of hoxtyloaxpomyinanel faye ] -

pi peri di n-4-yl } met hoxy) - 6- met hoxy- qui nazol i ne (82) 4- [ (1-phenylethyl)
amno] -7- ({l.- ( (ethoxycarbonyl)nethyl] -

pi peri di &7 %- ¢} e+ hooporhanyt hominpl 1z bl 1 nks { 63yhaxy¢arBosyhy pyiopyddyd )
amno] -/=_(¢k:[ _(e MJ}BWJ— Zennd ; '
pi per% o?%pi%/’?lf%e%hy}?) - 6- net hox%%%%%lﬁjén?%%%lﬁ? ((3 -bronmophenyl)
amno] -7- (fl- [ (ethoxycarbonyl) nethyl ] -

pi peri digg #- yL y reLBe; SRR K nﬂlp{in?(é&l&%ﬁbaﬁ%)meﬁﬁyl(l%) 4-

[ (3-bronophenyl) _am_nol - 7q-?§§{| - ((hexyl oxycar onﬁ/l )met hyl ] -

pi peri &waryﬂ}ﬁé@ﬁé’}a e gy )h'(ﬁ(ﬁ‘%ﬁ}? ’ﬁ‘f%’éa?%& - [ (3-bronophenyl)

amno] -7- ((1- [2- (ethoxycarbonyl) ethyl] - piperidin-4 -yl } nethoxy),

-6 -net ., - quinazcline 4- . - by n 1 - = - -

(eth 0xy€§§ % O%yﬁ];(' 5 5%891'0;;?1@5:(1@%&111& _O}T_PP ff- 4 le}twgirbgnyﬁ l'nethgril -
pyrrolidin-2-vyl}methoxy) -6-methoxy-quinazoline

(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



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 } met hoxy) - 6- met hoxy- qU|nazoI|ne (89) 4- [ (3'4bHHawdigREay)
amno] -7- ((1- [ (ethoxycarbonyl) nethyl -

pyrrolidin-2-yl}nmet hoxy) - 6-net hoxy- qu¢ azollne (90) 4- [ (3 -bronophenyl.)
amno] -7- (fl- [ (di met hoxyphosphory ?

thyl ] - plperldln -yl } met hoxy) - 6- met hoxy- qU|nazoI|ne'(91) 4- |

(3--br Y 3-BE5A heﬁyl?a&inﬁ]L?LW%quxx)e&%%&@ﬂéﬁ@Bﬁ? )meth%l]—
phor yl nethyl plper n- 4- y] - 6- met hoxy- qui nazol i ne (92)

( 3- br arimsERBAN - by h thqw{{§~mﬁfh%®lpéﬁﬁ&mar bonyl) - ethyl]
-plperldln 4-yl } met hoxy) - 6- met hoxy- qU|nazoI|ne (93) 4- [ (3-bronophenyl)

noj {1- etho car bonyl eth car
o (98 Aphf \Frebab e (AR @t e herdrartama e B [ ( 3
-bro @Q&ﬂdlﬂun¥yﬂ}eﬁhok?) ~6imekhoxfrauiargodinenyl ) -
et hyl |- pi peri di n-4-yl } et hoxy) - 6- net hoxy- qui nazoline (95). 4- |
(3-bronophenyl) amno] -7- (2-{1- [ (methoxycarbonyl)ne
2 h%ll( ]3 (s erd -di fﬁﬂlfbm@lepl;euy)) snasohoXy{gu |)E naz[éléﬁnbl@g@)thoxycarbo-
! ] T e T s B T L e e PRS00 - 88
(97) 4- ( (3 -bromophenyl) amno] -7- (2-(4- [ (ethoxycarbonrl) nethyl ] -
pi per a@udarl J% Mﬁoﬁh@ﬁ&ﬂ%ﬁiiﬁéu naqul-rp@ (982 -#i sl eIrdarrRbeny | )

S?Lgfka' Qﬁ%ﬂ%kﬁ?&ﬁégg%gﬁgfgéii éﬁPﬁﬁio% h@tP§§¥ -guinaeelingnohenyl )

amno] -7- (2- {1- [1,2-bis (ethoxycarbo-

| o

DL Pk oty D ks M e

nyl ) etcmgi]l- -pz-phadamxyq:azylbc)uevhbxg):hﬁll}rephgggtaqunéza’llo@@hoxy] -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



(101) 4- [ (3-bronophenyl) amno] -7- [2- (4-{i- [ (ethoxycarbonyl)ne-

t hyl]-2- (et hoxycarbonyl) -ethyl}-piperazin-I-yl)ethoxy]-6-ne

oxy- qui nazol i ne (102) 4- [ (3 -bronophenyl) anino] -7- [2- 1?@“9Wﬂ2903

(et hoxycar bonyl) ne-

t hyl ] - 2- (et hoxycar bonyl ) - ethyl} pi peri - 4-yl ) et hoxy] - 6- et h-

oxy- qui nazol i ne (103) 4- [ (3-bronmophenyl) amino] -7-{2- [2-

(et hoxycarbonyl ) -pyrro- lidin-i-yl] ethoxy}--6-nethoxy-quinazoline (104)
4- [ (3-bronophenyl) amno] -7- {2- [2- (ethoxycarbonyl) - pi peri -

di n-1- yu]ethoxy}-G met hoxy- qui nazol i ne (105) 4- (3- bronngpenyl) am no]
-7- (3- (09 @ret Foxgreraphgnykbanino] -7-(3-{1- Hethoxyca onyl)me-

thyl]- pttw:mwﬂﬁeayi&mo@y%p{yi ﬁyaféﬁgxﬁrﬁﬂﬂléﬂp L@em&%ﬂw qulined

- bronophenyl’) "am no] -7- oxycar bonyl)
t hyl | - pPRerdA n- - 1- yl } pr opyl oxy) - 6- met hoxy- qU|nazoI|ne (107) 4- [ (3
- bronmophenyl) amno] -7- (3- (4- [ (ethoxycarbonyl) ne-

t hyl [ n- r opyl 0x met hoxy-;guinazol ine (108

(3" br omigdyIe- G A%%om@ﬁfh?%ﬁ‘hamfmetf 4 R RRabeathony) me-

-t hyl | - pithedi] dipipend 3 o -abyy bxy3 - By detkpxyropyhazp) - femédhAngustiia@03 - 89
(109) 42% in%[onnphenyl)anlno] -7-(3-{1-[ (et hoxycarbonyl) ne-

thyl ] -pi'péridin-4-yl}-2-hydroxy-propyl oxy) - 6- net hoxy-qui na- zoline (110) 4-
[ (3 -bronophenyl) amino] -7- (3-{4- [ (ethoxycarbonyl) mne-

thyl - pig 9@.&6}2'4r1-q ndetd é}i&YI)FHrﬁ’PA{cS{’X'Y)(ﬁ- {TEL'P‘Pét’hgkyEQrbéﬂﬁz'lnﬁe( 111) 4-

[ (3- nethyl heny am no et hoxycar bon
t hyl | - pEB® zmplar;ﬂalm Job@ﬂ;%ﬂf@m X8/~ TBR] %mr%éneﬂé}ns S [ (3 -
chl orophenyl) amino] - 7 - (3 - { 4 - (ethoxycarbonyl) me -

thy']'p%??&?zQQT%EUJH¥5¥Q§é2%91)amln£T”¥-ﬂ?—?@z? Qﬁoxycarbonyl)me-

thyll -piperazin-1-yl}propyloxy) -6-methoxy-quinazoline

(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



(113) 4- [ (indol-5-yl) aminol -7- (3-{4- [ (ethoxycarbonyl)nethyl] -

pi per azi n- 1-yl } propyl oxy) - 6- net hoxy- qui nazol i ne (114) 4- | él phe %Iethyl)
amno] -7- (3-{4- [ (ethoxycarbonyl) ne- 14 August 200

t hyl ] - pi perazi n- 1-yl } propyl oxy) - 6- net hoxy- qui nazoline (115) 4 - [ (3
-bronophenyl) amino ] - 7 - { 3 - [_2¢9y (nethoxycarbonyl) -
pyrrolidin-1-yl]propyl oxy}-6-nmethoxy- qU|nazoI|ne (116) 4 - [ (3
-bronDphenyI) anlno] -7-{3-1] 8- (nethoxycarbonyl) -

4- met hyl > i per pEs Db%cm?é{?heh L@ ok} 67t Eé&ﬂ}ﬁiz&}}é%&&%ﬂ mé-- [ (3

-b I th
plggm%héieéééég%QEBQy} -¥ld %@%93d5|g§£b%ryci%ﬂﬁ§ JF;§}Q¥§n@%?%hﬁﬁhenyl)
am no] - 7 - ((1 (et hoxycar bonyl ) nethyl ] -

P'bfgf' y@/ Lﬂ?e hog_gr\{lg) geg}r)r%tm{fp eth %{g;““LQe?réag' ine 1,(;%19}1)me [ (3

thyI]tmudampﬁpeﬁaxi$e1hyi}htﬁo$?)wébhahpmyﬂqqmnannkmmml|ne 14 August 2003 ..

- 90 (12 0) 4- [ (3 -bronophenyl) amno] -7- (2-{4- [ (e thoxycarboriyl)
me - thyl]-piperazin-1-yl}ethoxy)-6-(2-nethoxyethoxy) - qU|nazoI|ne (121) 4-
[ (3 (mnpﬂfrehgﬂ ybremephenylyaming] -7 (3 -{ Y- [(Eathoupeatiornyy)) ne--

Y] ARt fleal A L DOX Y by Bp0h bR BRI the | (3

-bronDp eny am no| -7- t hoxycar bonyl) ne - .
t hyl ] - pi peridin-4-yl}propyl oxy)-6--et hoxy-qui nazoline (123) 4 - [ (3
- br onyphenylq- am Il@rc]amOpﬁenyﬂ.$ amifod —7-[( 3Cgiehoxetidigrd bdigyt ) me -

zhfzé-pgﬁﬁanIn p%?§¥ %%¥9ﬁ%§)g§tﬂ§§§etgoxﬁ)‘ﬁf'naf0|'£§aéoflﬁe
met hyl ] - plperldln 4- yI}proponxy) 6- met hoxy- qui nazol i ne (125) .4- |
3-bro

geth;l Hggghéfnﬁ%a8+?% %?%x&%nghngghgg Hgﬁyna§%#¥%%¥*é?ﬂiﬁgoﬁyl)" (3
-bromm@ﬁhﬁm) ripenldinyd=y }BrDPQAOXYQ - -tnedtiessyy ) duisange y igmos -
phoryl ] met hyl } - pi perazi n- 1-yl ) propyl oxy] - 6- met hoxy- gui nazol i ne

(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



(127) 4- [ (3-bromophenyl)amno] -7- [3- (1-{ [ (rmethoxy) (ethyl)phos-
phoryl |l nethyl}-piperidin-4-yl)propyl oxy]-6-nmet hoxy-qui nazol i ne &128 4- |
(3- bromophenyl ) am no] -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-bronmophenyl) amno] -7- [3- (1-{1- L (et hoxycar bonyl) -

met hyl ] - 2- (et hoxycar bonyl ) - et hyl } - pi peffdin- 4- yI)proponxy]

6- met hoxy- qui nazol i ne (130)

4-[ ( 3- br onophen am noj - Xy n

3P A e e etk P RO LB v cacgyt mes

- br onopiegy] JRmashyiakino( e4hoxy)4 6—riet(iebhpxqeindsoyipene -

t hyl ] - pi perazin-1- y?}butyloxy) 6- met hoxy- qui nazol i ne 14 August 2003 - 91
(132) 4- [ (3-bronmophenyl) amino] -7- (2-{N- [ (ethoxycarboxiyl)me-

t hyl | - N{ DE2 hy4 afi{ Bebrembpheiiya.) amtinmdy-tul Fraf®bl Nreis 138 haxyparbonyl) -

ggtE;F]@§$%£¥L%%%§§Tgt?ﬁ%¥%g§ym%?ﬁhggt?¥1 i%%%ﬁ IXﬁ?rf)o?%lzb;om)phenyl)

am no] -7 (2-{N (et hoxycar bonyl) ne -

thyl]- Yl A% @91 %Bﬁéﬁhgﬁy@hﬁﬁ&b‘]qﬂ? ﬂ@éﬂ{mn{:(é&@&yéarbo@l) me- .
- br onop f %t (et hox carbpn %
thyl] - I\Fl(l!‘,zlﬁ%‘p‘?‘éby ABLAY ?taﬁ?%r n@z% HO%GS haFﬁazm ine (136) 4- [

(3-bronmophenyl) amino] -7- (2-{ | (ethoxycarbonyl)nethyl] - _
ani o) &t DOXY) 3 07 PELAOX-SHERBZOLING 4137) (£ k- { PechORPRROSBYLL AELIO] - T-

thyI] htnyrjqmmo@yblapropyémhuhyﬂ G-amethpet iy hz 6t habhexgsuinapol dne
-bromophenyl) amino] -7- (2-{N [ (nethoxycarbonyl) me- thyl]-Nnethyl
am no }et hoxy) - 6- met hoxy- qui nazol i ne (13 2 - br oop henyl% anlno]
-7- (3-{286] 4 nE{hokyompbbapyl)aginol -7 {[(ethox‘fcarbonyl)me hyl]-

t hyl BN | 140) 4-
(3 br on ey T ho e Chowycar bomyl )

(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



met hyl ] am no }propyl oxy) -6 -nethoxy-quinazoline (141) 4 [
(3-bromophenyl) amno] -7- (3-{ [ (ethoxycarbonyl) net hyl

ani no} pr opyl oxy) - 6- met hoxy- qui nazol i ne (142) 4- [ (3 - bronﬁ%ﬁéﬂ%ﬂ?ogﬁlno]

-7- (4-[N [ (ethoxycarbonyl) ne -
thyI]-N—nethyIanino}butyloxy)-6-neth§éy qui nazoline (143) 4- |
(3-bronophenyl) amino] -7- (4-{N, Nbf§ [ (ethoxycarbonyl) -

met hyl ] am no} but yl oxy) - 6- met hoxy- qui nazol i ne 14 August 2003 - 92

4- [(?zm;@@nﬁag?ublla%n@}mwmmszn mrglhulagollne
6- yl ) net hyl oxyl - 6- net hoxy- qU|nazoI|ne (146) 4- (3-bronmophenyl) a

(14 4) 4-

[2 E))::)otlg!{ﬁ)phgp EEEH %;am n?‘%ﬁ é;zys)%lémrgetﬁ t/i] f(?rlﬁf]%% s éifgsh)w.l) rr!et‘hyl] -

nlnm

[ (2-oxo-norpholin-6-yl) nmethyl- oxy - 6- nethox%yﬂU|nazoI|ne %%iln—

(4- ammsB 4 5{ B bburmopiemul)) s T70 (4 ety 2T REPRBRYP

b oA 6- met h - i 148
B S R ol 7 (5 (1 (ot oy 1o (49
carbonyl)nethyl] pi peri di n-4-yl } propyl oxy) - 6- met hoxy- qui na- zol i ne (149)
4-- Pf@m?leﬁewb}m@meaqal yafiddt - 1bt Phako rodppbeyioxgl-yl)eethyl-

(ethoxycarboly nmet hoxy, i,nazoline (150) 4- [ (3-bronophenyl) a
[2- (ewybhbrPfE Oécﬁ'ﬁ&%ﬁ-]naz(lg'
[ (3-bromophenyl) am nol -6- [2 (2-oxo-norpholin-4-yl) -

m noj

3 (T Rot RSP A R ﬁﬁﬁ%éﬁ?ﬁ%‘ﬁ%ﬁiﬁ%pgﬁ?ﬁaﬂn@@@%m 4 |

(3 br@ﬁﬁbhﬁpybmeahwﬁdlpm@eqﬁ?lﬂfﬁﬁ%%%9¥0EY%?6YHD§pW6

zoline

{148) 4—[(4-amino—3,S-dibromo—phenyl)amino]—7—(3—{1—[(methoxy—

carbonyl)methyl]—piperidin—4-yl}propyloxy)—G-methoxy-quina—

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-2—oxo—morphol
4—yl)ethoxy]—7-methoxy-quinazoline

in-

(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—quinazoline

-7- -

-7-

%t hoxycar bonyl ) net hoxy] - qui nazol i ne (151) 4-



| ) et hoxy] - 7- met hoxy- qui nazol i ne (154)
( 3- bronmophenyl ) am no] - 6-[ 2- (5, 5- di net hyl - 2- oxo- nor pho-
- 4-yl ) et hoxyl - 7- met hoxy- qui nazol i ne (155) 4 - [ (3 - br oftbpH@¥POANi no

4-y
4-[
l'in
- 6 (2-{4-1[ (e thoxyc arbonyl) ne -

t hyl ] - pi perazi n-1-yl } et hoxy) - 7- cycl opr opyl nmet hoxy.- qui nazol i ne 14 August
2003 - 93 (15 6) 4- [ (3 -bronophenyl 3ani no] -6- (2 (4- [

(et hoxycarbonyl) me -

t hyl ] - pi perazin-1- yl}ethoxy) 7-cycl obut yl oxy- qU|nazoI|ne (157) 4- [ (3
-bromophenyl) amino ] - 6 - (2 - { 4 - [ (e thoxyc arbonyl) ne -
thyl] - p az n Yy qRet ol -
RIS DA ph4e o haiﬁqéﬁin?%iéﬁ gv El Nt ol QY- H@tma}da%csﬂﬁﬁme
thyl] - mmér}a-szpqrgz}ethoy})}et WYL Fashing -

(3- bromophenyl ) anlno] -6- (2-{4- (ethoxyparbonyl) me-

thyl]- plpera2|n | -yl)ethoxy)-7-c Q|O entyl th ui_nazol.,i ne 60) 4-

(3- br ondgtiony4 ) | é%ThEPmDBhePiléﬁ nﬁar&ﬁﬁﬁﬁﬂﬁycarbony£ﬁ

thyl]- FEH%ﬁﬁﬁﬁ érakiﬁtmo »eihbkgbGWec#cﬁdﬂmmqyﬂmxyﬁquﬂnamnlﬂﬁa) 4- [
(3- - bronophenyl’) am no] - - (2- {4- [ (benzyloxycarbonyl) me-.

t hyl ] - pi perazi n-1-yl } et hoxy) - 7- met hoxy- qui nazol i ne (162) [ (3
-bronoqngﬁwl)Qaﬂtmebremﬁpheﬁyléa@LmOJ-E—U@hdﬁy1&b%ﬂhﬂﬂﬂﬂ%ﬂbOnyl)me-

met hyl ] - erazin I3 thQ I

(3-bro mA ﬁ% X# i §9§%£hz?%§ n 5 yfg§§é§%£E826&lie
bonyl)nethyl] pipera2|n | -yl } et hoxy) - 7 nethoxy qui nazoline (164) 4 - [ (3

bgﬁgr?ﬁgﬁﬂy:%*gpggfgﬁ?ﬁ°?henfaié:§§%]76&%§?§§%}[(.ngévgunqmg G%Lmzf é
3-b PeRFRAST - 16Y1(¢ Sk Rl HHazosin
garbggyl)nepﬂi?] p|p2?a2|n ? yI}etLoﬁgga; nmet hoxy- qui nazol i ne (166)
4-1(3-bro h I t 7, -
[ (ot hoxsalbohy | | heP R PP BeBY A B ias -;EF}E? %xy%ﬁt.n;*? TR

(3- bronﬂnﬁEhy¢mpeaazmn}1=@ld¢¢habwﬂngpw' phepyimeth qxx;gmgnazollne

thoiéFarbony me-

(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



oxycar bonyl ) nethyl]-pi perazin-I-yl}ethoxy)quinazoline 14 August 2003 - 94
(168) 4-[(3-bronmophenyl)am no] -6-cyclopentyloxy-7-{2_{4-[(eth-
oxycar bonyl ) net hyl ] - pi per azi n- 1- yl } et hoxy) qui nazol i ne (169§4AL‘9U$"2003
4- [ (3- bromophenyl ) am no] -6-cycl opentyl met hoxy-7-(2-{4-
[(ethoxycarbonyl)nethyl] pi per azi n-1- %%}ethoxy)qU|nazoI|ne (170)
4-1(3- bronophenyl ) am no] - 6- cycl ohexyl f'ét hoxy- 7- ( 2- { 4-
[(ethoxycarbonyl)nethyl] pi perazi n-1-yl } et hoxy) qui nazol ine (171)
[

4-[(3-b h h | OXV- 7- |
ot hyl (L6R ped ab | P REGRPERRBYY) QRS o n%r LAy - YRR
(3- chl QppoArbdiel Pmgbipyl } paperal 1061 {vd-} ethiox Jfrinagdline

2- 0x0- nor phol i n-4-yl)-et hoxy] - 7- met hoxy- qui nazol i ne (173)
4-[ (3-chl oro-4-fluoro-phenyl)am no] -6-[2

6-d hyl -
2- OX0- (g Phod + h{A- btpmepheny})ama%ﬂhﬁﬁHQﬂé;ePQﬂﬁéiﬁﬁﬁh%%Y(374? 44
(3-chlp h%?%%flu££§OHP§?é%Eh§ﬂ? ghpé%aﬂi%.1(@l}éiﬁbi¥¥ﬁﬁinazollne

2- 0X0-* cycl opent yl'oXy- qui nazol i ne (175) 4- |
(3-chl oro-4-f luoro-phenyl) amno] -6- [2- (6, 6-dinethyl-

(230)(;& Q ‘li‘ Pzﬂ )skbm@bﬂeﬁyhj am]a@wmemmme%m){% [

(3 o moxyooohonbn a by - bzl 1 (P St Bl pazotne o) ['

(3-chl oro-4-fl uoro-phenyl .| anlno] -6- [2-- (6, 6-dinethyl-

(3~ ohl b oLh- £7 b3 5oRRbRBRFoR Abfi84 %F?y%@@?%?%‘f“"”@q'{‘*"‘q (ki)

2- 0XO0- FRYEALbbNY L) mla):hgﬂ.hepy.pei‘a@y@l WW&W%&?%F—P% (179) 4- |
(3-chl oro-4-fluoro-phenyl) am no] -6- {2 (N— (2- oxo-

t et rahydr of ur an- 4- vyl N- net hyl - am nQ] - et_hox X U|naz e 14
August¥2®93_4—953—zh£oro 4-fluoro- phenyf} 39n01”3-?8 ¥6 % dlm '1—

2—oxo—morpholin-4—yl)-ethoxy]-7—methoxy—qu1nazollne

{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



(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) am WPugest£03[ N-
(2- oxo- tetrahydrofuran-4-yl)-Nnethyl-am no]-ethoxy}-7-cycl opentyl -

met hoxy- qui nazoline (182) 4- [ (3-chloro-4-fluoro-phenyl) amno] -6- {2-
[N (2-0x0- tetrahydrofuran 3-yl) - N-mefhyt- ani no] - et hoxy} - 7- net hoxy-

gui nazol i ne (183) - [ (3 chl oro-4-fl uoro- phenyl) anlno] -6-{2- [N (2-0x0-
tetrahydrofuran g met hyl_- am no __6E35¥%£ éop ntg -

oxy- qui fEFd) i hel 618@ 1@r°r4C§Lﬂﬂ§9' $-9BOT2- [N
(2- oxo-ydiot4 gégﬁy5§n43yil)d¢$m§ﬂﬂymfémﬂﬂuﬂeéﬂﬁﬁmy@ 7-cyelopentyl -

met hoxy qU|nazoI|n é 85) 4- [ (3-chloro-4-fluoro-phenyl) amno] -6- [3-
(6, 6(9*%&%&%na§°§% nDrpholln 4-yl) - propyl oxy] - 7- met hoxy- qui nazol i ne
(186) 4- (3- chloro 4-fl uoro-phenyl) amno] -6- [3- (6, 6-dinethyl-

(2 e 2?%8”@% Dbl 3 PR RGPt B AP0 1 B0okSET) 4
2- 0X0- rm&qﬂaﬁy@rdfyratnp&ep'wo%r}neﬁfwda@p@ﬂ]yimqmb'ﬁtﬁmloﬁﬁntﬁé (188)

(R -4- égﬁfh am no] -6- [3- (6, 6-dinethyl-2-oxo-
nnrpholléF &%¥%%§ g%? -7-cycl opent yl oxy- qui nazol i ne (1§9) 4- |

(3-chl oro-4-fluoro-phenyl) amno] -7- [2- (6, 6-dinethyl-
2- 0X0- rrpi@ol4Dtﬂsyémiskboxsy}ﬁ@mm@mwmw]lm{sz AugUstoRE03 - 96

(190) 4Eetra§;é§g%8£gn4é_;£?0 Hpt%fw amlnéyﬂethoxé} 7(mét§ grethyl -

quinazoline

(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



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 Aegyst@sP3 4.
(3_chl oro-4-fluoro-phenyl) amno] -7- [2- (6, 6-dinethyl-

2- oxo- nor phol i n- 4-yl ) - et hoxy] - 6- cyclohgxyloxy qui nazol i ne (193)

4-[(3-chl oro_4-fluoro-phenyl)am no]~ (2 (6, 6-di net hyl -

2- oxo- nor phol i n- 4- yI) et hoxy] - 6- cycl opr opyl met hoxy- qui nazoline (194) 4- E

(3-chl oro-4-fluoro en hyd

2- ox oL A8PPh &I 3= %IF %h’% g?u%rlbc ?g’ﬁ?&é‘r} { gﬂgn?qh 0X ;ﬁtq u?l o n%tl'(l}.’L:bS) 4-
(3- ChhobgAridrgHeE pienyy) ) asthoky] 76 @< lidhutdzinetyinazoline

2- oxo- nor phol i n-4-yl) - et hoxyl - 6- cycl ohexyl met hoxy- qU|nazoI|ne (196) 4- E
(3-chloro-4-f |uoro-phenyl) am no] -7- EH (N (2-0x

tetraluglqu w-gn-A-git ) ede rbt Bfoxnrpblenat @W}ncesl-n%-tfr?oygﬁ euAHeerYhe (197)
a- | or 0-4-f )
tetra y8§8¥3$%%gpl4#qif% Fﬁ bx?W'@ﬂcy&ﬁoﬁéﬁtﬁﬂ&xjihd&ﬁhzollne

-am no] - et'hoxy} - 6-cycl opent yl -
oxy- qui nazol i ne (198) 4- ((3 chl oro-4-fluoro-phenyl) amno] -7-[2- [N

(2-0X3 gbst ahy fbr Qéx&liélfoéwfiualraebmwnﬁmamM}thbxw—ﬁewedmnhyl-

met hoxy- qU|nazo I ne (199) Lﬁé ﬁhloro -f|LKN#? r1 ﬂ&é -7-12- [N
( 2- ox@-opset Qﬁ%ﬁaﬁ zlyr? e PRt iﬁﬁ ne OXY-
quinazoline (200) 4- [ (3 chl or o- 4- i uor o- phenyl) anlno] -7-{2- [N (2-0xo0-
tetrahydrof ura et | - am ctopentyl -

oxy- quiti®a20147 nfg 314%/ 2%%303:09 ?Je(n? Wﬂcﬁw t Igérqoyflrlmlaj%lﬁglghenyl)
anlnob_oﬂnﬁ&oﬁﬂﬁoifne«eyl) -ethoxyl] - cyclopropylmet oxy-gquinazoli

t et rahydr of uran-3-yl ) - N-net hyl - am no] - et hoxy} - 6- cyclopentyl

(194) 4-[ (3-chloro-4-fluoro-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



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-nmet hoxy- qU|nazoI|ne
(203) 4- [ (3-chloro-4-f luoro-phenyl) amno] -7- [3- (6, & &vgestRPP3

2- oxo- nor phol i n--4-yl ) -propyl oxyl - 6-cycl opent yl oxy- qui nazol i ne (204) 4- |
(3-chl oro-4-fluoro-phenyl) amno] -7- [3- (6, 6-dinethyl-

2- 0x0- nor phol i n-4-yl) - propyl axy] - 6- cycP@pent yl met hoxy- qui na- zol i ne (205)
(R -4- [ (1-phenyl-ethyl) amno] -7- [3- (6, 6-dinethyl-2-oxo-

nmor phol i n-4-yl ) - propyl oxy] - 6-cycl opentyl oxy-qui nazoline ".xa i 1 P 6 oat 1
tabl et core contains: a active substance75.0 ny caIC|un1phosphate93 0 ng

corn stanch3y 5 D Lgyﬁbgd4$ngﬁy3 ) dhifp] -7- {2~ [N- (2-ox0-
hydroxy%rog 2 Gy_gg*%ﬁ?o§e15 ear.at 1--ag5§ es uq3230 0 ngy
Pr Fpar &t x ??WE3SH%§f§h@§nﬁ¥ Fﬁq? Bﬁ§§5ﬁ corn
starchmd@ydgg pysselidene, hydroxypropylnethylcellulose and half t he
speci fi ed anmbunt of nmagnesium stearate. Bl anks 13 nm

(202) 4- [ (3~-chloro-4-flucro-phenyl)aminol -7-[3- (6, 6-dimethyl-
2—oxo—morphblin-4—y1)—propylpxy]-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



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 machine and nmixed with the rest of the nihhegusi?003
stearate. This granulate is conpressed in a tablet- making machine to form
tabl ets of the desired shape. Wight 8 e€ore: 230 ng die 9 nm - convex The
tabl et cores thus produced are coated with a film consisting essentially
of hydroxypropyl nethyl cel l ul ose. The finished filmcoated tablets are

pol i shedindstd debsable Méchhneotndoaticned abiitd ;timoregit afsthent ai ning

10) () of [ ange : R t aing: kby-e
substgﬁ%gﬁﬁﬁﬁﬁn%gFég géé88ﬁ6gﬁEB%§P%a%%aﬁﬁigfﬁ#éﬁfii?yg?nélBé&?%Fidone4.0
ny negrdsing sachiaceko0fpymoebders e tha idRS AR (3BRLS -1 act ose and :
starch are m xg iéﬁgeggegog@q 240i figr My noi stened with an aqueous sol ution
of the polyvi n%{%é pyrrolidone. After the noist conposition has been
screened (2.0 fresh size) and BFreFFWEF rack-type drier at 50C it is
screengel agabhTef lcbram 8BEB piradhicadd ke dadnddanith sa afildd. The fi ni shed

m xture i s, conpressed 1o rmtabl ets. | gh ' ng-pPLanet er:
10 eSS SRESEELaLoN Bo. RYargeyErobyli it iutedeurks
£inished 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.



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 ny .powdered |actose 89.0 ng cc= % Argwst2809 ny
colloidal silica 10.0 nmg polyvinylpyrrolidone 10.0 ng mnagnesium stearate
1-0 Ma 300.0 ng Preparation: The actlve substance m xed with | actose, corn
starch and silica is noistened with-a220% aqueous pol yvi nyl pyrrolidone
solution and passed through a screen with a nesh size of 1.5 nmm The
granul es, dried at 450C, are passed through the sanme screen again and

m xed mﬁﬁﬁmPﬁé—gpecified anount of magnesium stearate. Tablets are pressed
fromthe mxture. Weight of tablet: 300 ng die: 10 mm flat Exanple 9 Hard

gel ati ne .osules contalnlno ce 1 capsule contains:
active T ’ ioVﬁ‘ ed) nmagnesi um
stearate _
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
Preparxation:

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



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 n1xed with the excipients, passed

through a screen with a nesh size of 0.75 nm and honngeneom%ﬁygwﬁﬁﬁeﬂ usi ng
a suitable apparatus. The finished mxture is packed into size 1 hard

gel atine capsules. Capsule filling: approx. 320 ng Capsul e shell: size 1
hard gel ati ne capsule. F.xRM 31P 10 jigguppository contains: active

substance 150.0 ng pol yethyl enegl ycol 1500 550.0 ng pol yet hyl enegl ycol
6000 460.0.-ng pol yoxyet hyl ene sorbitan nonostearate S40-0 ng 2, 000.0 ny

Afte@uﬁgguéggggthory mass has been nelted the active substance is
Toul e RGP S4PICABRE: i SRR R0 AT SHBee oy BRESTRL act | ve
SUbSttﬁﬁﬁ‘cﬂlg}hOé) gereanbexyhethylesd iz e N0 sa$tmm and ghoppghRpeously
P- hy?&ﬁé&?%ﬂ%ﬂ&%eaosgltgble apparatus. The finished mixture is
packed into size 1 hard gelatine capsules.
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 wmoulds.

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

g

70% sorbitol solution 20.00




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 % di st.
water ad 100 m The distilled water is heated to 70C. The HbOAHFHSIZARAS 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 and tios active substance is added and
honogeneousl y di spersed therein with stirring. Aftér the sugar, the
sorbitol solution and the flavouring have been added and di ssol ved, the
suspensi on #lsavevatngted with stirring to elinminate air. PM0af suspension
contain 50 of acftive substance. RxnTngj P 12 Aripo | P nt.4 n i ng |
-r) ngy acti%%liw%%%%ce Conposi tion: érmgtive subst ance ?'0&8 n%i 0.01 N
hydrochloric acid q.s. double-distilled water ad 2.0 mMl Pre n ra ion The
active [ s dissolved in the necessary anount of 0.01 N HC1, nade
isotonﬁ%g%gf%ﬁggﬁ%ﬁn salt, filtered sterile anqg%ra ferred.into 2 ni
anpoul &he RHsinbl e pRpFrEqiat Rertsd £50 If of Toe ™ gut?slearﬁ:EOPy

p-hydroxybenzoates together with the glycerol and sodium salt

of carboxymethylcellulose are dissolved 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

amnoules containing 10 mg active substance

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

ammoules containing 50 mg of active substance

Composition:
active substance 50.0 mg
0.01 N hydrochloric acid q.s.
double-distilled water ad 10.0 ml



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 is dissolved in the necessary anount of 0.01 N fEhugus{@e03
isotonic with common salt, filtered sterile and transferred into 10 mi
anpoul es. Exanple 14 5 : 3 or pow on ontai ning 5. g of active _r inhalati
snbst an ce 1 capsul e contains: acti®2 substance5.0 ng lation h 15, 0 My

i f a n or
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 10 ml 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



| actose 20.0 ng Tarp=a ra t- i on The active substance is mxed with

| act ose for inhalation. The mxture is packed into capsules in a

capsul e-naking machine (weight of the enpty capsule appr oX4 AggusigPo3

.wei ght of capsule: 70.0 ng size of capsule - . 3 "Fxam1l P_ Z 5 Sol ution
for i nhal ation for hand-held nebuliserg,fontaining | spray contains: active
subst ance 2.500 ng benzal konium chloride 0.001 ng |IN hydrochloric acid
g.s. ethanol/mater (50/50) ad 15.000 ng 14 August 2003 - 103 i~r ara- i_
on The t.ance and benzal koni um chl ori de are dissolved In

et hanol F#@' The pH of the solution is adjusted with_IN
hydr octht#léC'ééVé tease ﬁmﬁ*gbwaﬂl%ﬂmﬂgﬂfﬂ%@? a%e figfet¥eded into

sui tab'fncaehéheﬁ/ﬁaft% L(S@/lslﬁ)hal'l@reh H omethd | SeTsc{carisi dagﬁl-.teﬁont ents
of the contai ner d ainms ¥C|IC

heterod?%?%slgf g@ﬁ@p&ﬁogap %&%t %e 5esé¥%1ng sé&utlon is f1 te

and transferred into sultable containers for use in hand-held

nebulisers (cartridges).

Contents of the container: 4.5 g



wherein R denotes a hydrogen atom Rb denotes a phenyl, benzyl or

1- phenyl et hyl group wherein the phenyl nucleus is substi tg%gd i@zﬁﬁgh case
by the groups R, to R3, whilst Rl and R2, which nay be id FEA
different, each denote a hydrogen, fluorine, chlorine or brom ne atom a
met hyl, trifluoromethyl, nethoxy, ethynyl or cyano group and R3 denotes a
hydrogen atom R, and Rd in each casel@éneote a hydrogen atom X denotes a
nitrogen atom 14 August 2003 - 105 A denotes an -O Cl-4-al kyl ene or
-0-CH2- CH(OH) - CH2 group, whilst the oxygen atom of the abovenenti oned
groups in each case is linked to.the bicyclic heteroaromatic ring, B
denotes an R60- CO al kyl ene-NR5 group wherein the al kylene noiety, which is
strai ght-chai ned and contains 1 or 2 carbon atons, may additionally be
substituted by an R60-CO or RGO CO- nethyl group, whilst R5 denotes a
hydrogen atom a Cl_2-al kyl group whghyrayikgsubstituted by an R60-CO
group, a C2_4-alkyl group which is substituted ftromposition 2 onwards by
a hydroxy group, a C3_6-cycl oal kyl or C3_6-cycl oal kyl met hyl group and R6
denot es a.hydBiggwlatometarCtyGlekkylf, geyelaperiopmuleycl opent yl net hyl ,

cycl ohexyl, cycl ohexyl net hyl, phenyl, benzyl, 5-indanyl or R9CO O

R R

a\ /b
N R,
X/ A - B
L (1)
o
N Cc - 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,



(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 tyl,

cycl ohexyl, Cl.4-al koxy, cyclopentyloxy or cycl ohexyl oxy 5‘?2‘6%‘;‘3@003
pyrrolidino or piperidino group which is substituted by an R60-CO or
R60- CO:- C1. . 2-al kyl group wherein R6 is as hereinbefore defined, 14 August -
2003 - 106 a pyrrolidino or piperidinosgroup which is substituted by two
R60- CO or R60-CO- Cl_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 addiRiimamieys aana-caycl keaTlaybene aioADbyHMCH REDr CR0group, whilst
R60- CO% -al k rou(g) V\/‘l_qlgreln R6 i s as hereinbefore efined and R o
denot es &h d’f 5 ‘?h?rlPOB?m%FﬁWnﬁﬁioﬁ’ﬁouﬁspi‘ﬂae?aﬁhn@agﬁo@p whi ch

i s substllitnneﬁ'ii . ﬂm@ wlmliéqae@aroéforﬁé% 4-al kyl', bis- (R60-CO
-Cl_4-alkyl, (R70-PO-OR3) -nethyl or (R?O--PORQ? rrethyl group wherein R6

is as h%{ed nbefore defined, _.R7 .and Ra, which may be identical or
dif f er efit CGIPRER 1P Kl C&’eﬁ&t@%%&%g@ﬁowowﬁegem ke, adkintlenephenyl ,

b | al i a a a , -
enzy Ié’t@an)ﬁ}h Uh RI0QQ5 {RaCRE) ﬁ'ié’&'parhéi"”é&?{ fzﬁyl grR%ug,C%%B?Berazmo

her ei nbef or e “def | ned, and RO denotes a net or e

group Wsitemsi,s n@mﬁddeawyrm&mnm@ybyamm@ Gk &.alkpl group
and is %@h%; sutilstltut ed at a cyclic carbon atom by an R60-CO or
R60- CO- r dr oup

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,



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 is

her ei nbef ore defined, a pyrrolidinyl or piperidinyl group ﬁﬁ§9?$6@8% in
the 1 posi- tion by an R60-CO Cl_4--al kyl,. bis- (RSO CO -Cl1_4-alkyl, :
(R70-PO-OR8) -nethyl or (R70-PO-R9) -nethyl group wherein R6 to RO are as
her ei nbefore defined, 14. August 2003;35107 a 2-oxo-norpholino group which
may be substituted by 1 or 2 methyl groups, a 2-oxo-norpholinyl group
which is substltuted in the 4 p05| t|on by a nethyl et hyl or

R60- CO- G1 ) s her ei nbef ore defined and_t he
abovenent i dol%cplr#}? &m}iézﬁ Ol? Y %éd‘?’c 8RSt Eu F?%k]éﬂ t¥°a

car bon é%@ﬁﬂ@forhﬁsOg@©u©1EVabkyB ﬁ@&hbéCﬁhéréhhyR) 06 0k MbLs Shibe Rlle
denotesg%f%rkgg tetrahydro- furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group,

and C a et her denote a hydrogen atom a nethoxy, ethoxy,
2- met hoxy- et hoxy, C4_6-cycl oal koxy or C3.6-cycl oal kyl -Cl_3-al koxy group,

the taubopeperatiecsigeien SeMRIS ANt salded theraef .4 Fos B L6l
heterocx;}es of general fornula I, _wherein Ra denotes a hydrogen atom

denot es “a“pREMAP, Rae e %ﬁdﬁﬁkﬁﬁﬁ&4%tﬁ9lag@ﬁ@blﬂh@@ébﬂnth@omphynyh nucl eus
i's subs L@ dotNrEAC CRSE. -
whi ch nialbéb(ggl %EnItzl cal _C@g %{#fﬁl%%%%é GR%L% ] elf"lelrflﬁfg?]f%e

chl or i néedingdominde aton1 a met hyl , trlfluoronethyl nethoxy, et hynyl or
cyano group
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,




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 ng B together
denote a hydrogen atom a nethoxy, ethoxy, 2-nethoxy-etho$@,u9w“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 case I.s linked to the bicyclic

het eroaromatic ring, and D denotes an %éOTCI}aJkylehe-NRS group wherein the
al kyl ene noiety, which is straight-chained and contains 1 or 2 carbon

at ons, Q?M235§31ﬁ6E5E$Yiﬁ@ %ﬂ@&ﬁi%ﬂigg ngaﬂiggg@éﬁégﬁtgﬁckgxamnEtByl

group, whilst R5 denotes a hydrogen atom- a grou PEh may be
subst i t metdiply FHERED- CO group, a C2_4-al kyl group which is substituted
fromposition 2 by a hydroxy group, a C3_6-cycl oal kyl or

C3_6-cycl aal kyl net hyl gro and R6 denotes a hydrogen atom _ a Cl 6-al kyl,
cycl operit %,o%%ﬂoo%éh?%qﬁh???qu@bﬁéxﬁ ,SukSl 5ReRY | HBt By, 4 pReayl,
benzyl , thidmaanyd st RIC0- &> hyReGRIR, @Ry, _Whilhst dif‘;ﬂoh«%' rqgen
atomor a Cl.4-al kyl group, %ﬁ denotes a ﬁjﬁroé%ﬂ g$5n1dn Rdgggﬁ%tg% a
Cl_4- al B hexpiinhisdfinng  dedinestheryd  thelalowdkerxty) ongd | pexnt yhoxyhor

cycl ohexyb gy HQL in each case are linked to a carbon atom of the

group A, or

a RuN(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 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 - 10 9 - a pyrrolidino or piperidino.group which is
substituted by an R60-CO or RsO-CO Cl_2'-alkyl group. wherein Rs is as
herei nbefore defined, a pyrrolidino or piperidino group whtt énopef 2003
substituted by two R60-CO or R60-CO Cl-2-al kyl groups wherein R6 is as
herei nbefore defined, a piperazino gr which is substituted in the 4
position by the group Rio and addltroﬂaﬁgly at a cyclic carbon atom by an
R60- CO or R60O-CO C1_2-al kyl group wherein R6 is as herei nbefore. defined
and R10 denotes a hydrogen atom a nethyl or ethyl group, a piperazino
group which is substituted in the 4 position by an R60-CO Cl_4-al kyl, bis-
(R60-CO., -C1. 4-al k (R70- PO ORB). - net hyl (R70- PO- R9) -nethyl. group
wher ei n 2RETE B ?%%Q?%ét%m%te Rt RYRECIRY %@mRea mﬁr-bchxyrayebboxyenu cal

phenyl | - Benmy Y e S S R C6r e TR RSB %  as

her ei nbéffsiuP def i ned, and RO denotes a nethyl or ethyl group, a piperazino
group.wh-ich is substituted in the 4 position by an R60-CO Cl_2-al kyl

group a@dé}&fggd ned q?mﬁt t dat_a .cy arbon _at om by. an R60- CO
or R60-COCl-2-a I? gr odp gle%ee |s@acslg gﬁe@ f‘%ﬁegat?flﬁneﬁ?uist
nmor phol ithe gmylgem/rauﬁm |csf wrtstaboﬂaﬁbfm/lc&téﬁﬁgi@@@rlmggcgezlgl kyl
group, il st a in ore defined, a pyrrolidinyl or piperidinyl
gr oup s\t‘ﬁ@%ﬂt]ﬁet% & tﬁ“r‘? eldtfsehe 4§ TR RN RIOLED. @G- aI kyl , bis-
(R60-CO) -C1_4-al kyl,

D denotes an R¢O-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,




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-nor hoIinozgrou
whi ch may be substituted by-1 or 2 methyl groups, a 2-oxodfOHIHSIZOAS
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- |inyl LQyps are: in each case linked to a
carbon atom of the group C, or a le NCCI_2-al kyl) group wherein R denotes
a 2-oxo-tetrahydro- furan-3-yl or 2-oxo-tetrahydrofuran-4-yl group, the

t aut ONers, ppt L6 O SOTEHS ﬁﬂﬁe%@ﬁ&ﬁotB@Bﬁﬁfwh§ch5h9y Hb%tﬁ%bﬁr%ﬁ¥§]%%(ﬁ
general faornmula | according to claiml, wherein Ra denotes a roge

atom RGeS &F RePhERYLr g advith rmsiup. e nstien Re macheuhen:elmb{o&’fel t ut ed
in each gfasg, by the groups RL to R3, whilst Rl and R2, which may be
identical or different, each denote a hydrogen, quorlne chl orine or

brom ne atom and R3 denotes a hydrogen atom R and Rd in each case denote

a hydrog%rPlé’f@ﬁldw%mtmsparncﬁimoggnoapowhldzn Aaguﬁbsweatedlbilz tﬁo
group, whilst the

denot es I gne g
oxygen g?gnfgfgéhe gbééenﬁﬁtlgﬁga 8F8HB§ % eg5dR 3&5é5|§5 herréabesorpe
bi cycl i ddfEtreydar omati ¢ ring, B denotes an R60O CO CH2--NR5 group wherein

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 dlfferent 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,




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 frontpOﬁltlon 2 onmards
by a hydroxy group, and R6 denotes a hydrogen atom a net pugpstep

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 R6Q-CO CH2 or bis- (R6O CO
-Cl_3--al kyl group, whilst R6 is as Hetei nbef or e defined, a pyrrolidinyl

or piperidinyl group substituted in the 1 posi- tion by an R6O-CO-.CH2

group, WRJCSPORDR,S -A&thelebrbaRobepodry Nshni 250305 %@P@ih”ﬁ YOuUL,

whi ch may be substituted by one or two nethyl” groups, or

R11N( C1_ <% &5 | e xp bupe fiee edaf Raeddenot es a 2- oxo- tetrahydro- furan-3-vyl
or 2-oxo-tetrahydrofuran-4-yl group, and C and D together denote a nethoxy,
C4_6-cycl oal koxy or C3_6-cycl oal kyl net hoxy group, the tautoners,
stere0|§bﬁ%ﬁ§“&N¥¥ﬁ#@%ﬁm¢m§¥Qﬂp Wil glo gosy EGOSubsﬂiﬁuuedegyalbe 2

heteroc 5§¥ éﬁ%ga formula | according to claim2, wherein Ra denotes
a hydrogen denot es a phenyl group wherein the phenyl nucl eus is

substituted in each case by the groups RL to R3, whilst Rl and R2, which

may be iadentd:eaimamplhfiererdrogacihienol € sabyoFrQeen, ifl tREI pe OQQLOH ne

or bronlne a&?ntand R3 denotes a hydrogen atom
tlion methyl, ethyl or Re0-CO-C; j-alkyl group, whilst Rg is

as hereinbefore defined and the abovementioned 2 -oxo-morpho-
linyl groups are in each case linked to a carbon atom of the

group C, or

a 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,



R, and Rd in each case denote a hydrogen atom X denotes a nitrogen atom
A and B together denote a CA_6-cycl oal koxy or C3.6-cyc|oalﬁ¥ netggéy
group, C denotes an -0-CH2CH2 group, whilst the oxygen ato 6F b e
abovenenti oned group is linked to the bicyclic heteroaromatic ring, D
denotes an R60O CO CH2- NR5 group wherein RS denotes a C2..4-al kyl group
substituted fromposition 2 onwards bylla -hydroxy group, and R6 denotes a
met hyl or ethyl group, a 2-oxo-norpholino group which may be substituted by
one or two nethyl groups, or a RIIN(C1: 2- aIkyI) group wherein R11 denotes

a 2-0x0-A ei&RbydE osnf Upan: 3 Xﬁ.kgieﬁeoég tgt Eﬁ ﬁ%l—'f al?lﬁ?g_g%/rlf?e e’of‘HhSl'étThe

August 2003 - 113 the t aut oner st er eoi Soffef .
fol | owi nghdi eyrdéen heomroﬁythesabbvgmeﬂtabnédrgubapb iaceqrdi dgskoigl aiml

or 2. (1L chI 0-4:fl uorophenyl am no) - 6- { 3-[ 4- (net hoxycar bonyl -

net hyl ) 21 éf%% ‘F?'S’z B’r%%?xfb?%y]}‘e‘?gﬁ%?ﬁ‘a% tlaui-’haaonne (2) 4 -- [ (3

- br onophenyl) anlno] -6 - (2 - 4 - [ (ethoxycarbonyl) ne thyl ] -

pi per azith-dendtes kmxy&.;o?—ﬂm{d}gxwﬁgugmplwnéreiﬁ) (S) -4- [ (3-bronophenyl)
am no] -6- [3- (2-methoxycarbonyl - _ _
pyrrolidin-1-yl)propyl oxy]-7-net hoxy-qui nazoline, (4) 4- [ (3-bronophenyl)
am no] -6- (&3- dFEDtPS(éth0%¥Eaﬁﬁbﬁ¢bmluﬂlﬂﬂﬂethyl group which may be

. . \ i S - 4 - |
pi perazin-1-yl L0 7- nethox qgui nazoline, (5) (
(3 -br ormphenk% am nocfgy pf{f) @9 carbonyl) ne -
thyl']-pyrrolidine-2-yl}nmethoxy)-7- nethoxy qU|nazoI|ne and

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.




(6) 4 - (3 -bronophenyl)amno] - 6 - (2 - { 4-1] 1, 2
bis(nethoxycarbonyl)ethyl]-piperazin-l-yI}ethoxy)-?-nethox¥- %uig%ighgne
and the salts thereof. 6. Physiologically acceptable salts BAUGH ounds
according to clainms 1 to 5 with inorganic or organic acids of bases. 7.
Phar maceutical conpositions containing a conpound according to clainms 1 to
5 or a physiologically acceptable-_saht according to claim®6 optionally
together with one or nore inert carriers and/or diluents. 8 Use of a
conpound according to at |east one of clains 1 to 6 for preparing a

phar macegt i cab{ SRAPPSi £LO j I S£SU] 29| reati:ng_henign or
nal i gnant tunohth}g, for prg\?/%%??%gs 1§fA§s%§?aﬁoggL§{ﬁ%igt ?egFFﬁﬁgapgeﬁg’es of
the airvedaimnd, |whgseifior treating polyps, diseases of the :
gastro-intestinal tract, the bile ducts and gall. bladder and the kidneys

and ski 9. Process .fo reparing a pharmaceutical conposition accor- ding
to cl ai :#W,dea?grefctaerl'iysc{e?i&)‘?i%{)taﬁﬁm'a conpound according to at |east one of
claimse 1 to 6 is incorporated in one or nore inert carriers and/or

di | uent 3 bya jaan- chegl hod. .10. Prqcess .for preparing the conpounds
of general )Bfeorom%%a%] %ﬂaeg_l S ﬁodﬁ} R ra?ﬂq%‘? P UHHT B in that a)
a conpowsubsifitgenet ain ferdiul ease by thahgreips Ra 4o i3, whilBrand X are
defined as in clains 1 to 5 and U denotes an oxygen atom or an R4N group,

whil st R4 is defined , .
R; and R, 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,



as inclains 1 to 5, is reacted with a conpound of general fornmula Z1 - A
- B, (Il'l') wherein B is defined as in clains 1 to 5, A ?Eﬂﬁt&§288§ of
the optionally substituted al kyl ene, cycl o- al kyl ene, g

al kyl ene-cycl oal kyl ene, cycl.oal kyl ene-al kyl ene or

al kyl ene-cycl oal kyl ene-al kyl ene noi eties nentioned in clains 1 to 5 for
the group A, which are linked to the Héﬁeroaronatic_ group via an oxygen
atomor via an NR4 group, and 14 August 2003 115 -- Z1 denotes a | eaving
group, or b) a conpound of general formula - B, (IV) - Hwherein Ra to

Rd, A, Qﬁgukgﬁ@gﬁﬁﬁ$ii ?@i%e Slal DBg 1L P 2 @nggégenotes an oxygen atom

or an R4N group, Ined as In clarns fo 5 is reacted with
a conmpound of general formula ZzZ - C - D, (V) wherein D is defined as

inclaim 1 tmdcdlidiencs esiane of Adeenptional | or sybsLELY! edrabiy! gne.
cycl o- al kyl ene, al kyl ene-cycl oal kyl ene, cycl oal kyl ene-al kyl ene or

al kyl en@&cErydgIk e rreladkyl erde #oi eti es nentioned above for the group C,
which are linked to the heteroaromati c group via an oxygen atomor via an

NR4 groug; %m%B—chloro—4~fluorophenylamino)—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



Z2 denotes a leaving group, or c) in order to prepare a conpound of general
formula | wherein Ais defined as in clainms 1 to 5 with the exception of
the oxygen atom and the -NR4 group: a conpound of general1$5FWﬁF§0Q§ ,
August 2003 -- 116 , (VI) wherein Ra to Rd, C, D and X are defined as in
claims 1 to 5 and Al has the neanings given for Ain clains 1 to 5 with
the exception of the oxygen atom and thé -NR4 group and Z3 denotes a
|-eavi ng group or together with a hydrogen atom of an adjacent hydrocarbon
group denotes an oxygen atom is reacted with a conmpound of general
formul a VL) ] s _defined as_ i.n.clains. 1 to 5 qr d) in
or der t5ﬁg?e§€$%£%$%oﬁ%%§%§é%fogekg?aFngﬁxﬁlﬁng WHBEE nfoE Freaéfnfed as
in clai @olyrs, sdiMéhstheoBxehpt §astob-heesoxugentabom apdet RE1=NR4 group:
la wherein C' _has the neanings given for Cin

a conpound of gener f.or ) :
cl ai ms Iéh?F%S%%%%S? © b%%%%%?i%ﬂdth?hElgﬁ?génaEﬂoﬁkaﬁd the -NR4 group and
14 August 2003 - 117 Z4 denotes a leaving group or together with a

hydr oge atoq;of an adj acent hydrocarbon group denotes an oxygen atom is
reacted%ﬂt d TP RTGRAM 3 ophyraaceutical composition accor-

ding to claim 7, characterised in that a compound according to
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



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,k an

R60- CO-al kyl ene-NR5 group wherein the alkyl ene noiety, whil¢hugyst2003

strai ght-chained 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 plpera2|no.qmuhonnplpera2|no group substituted in
the 4 po- sition by an R60O CO Cl_4-al kyl or bis- (R60-CO -Cl_4-alkyl group
or ,a..pyrrolidinyl, piperidinyl or hexahydroazepinyl group substituted

in the y kyl or bis- (R60-CO -Cl1_4-alkyl
group, &ﬂ1IstE#%QEEEﬁéggégﬁééﬁzﬁ%}ﬁéﬁgre defined as in clains | to 5: a
conmpound of general fornmula - B , (X) - Dwherein Rato Rd, A, C, D and X
are def |meolaL q%mﬁblﬁ{@lcg@s JerdOr®1 3Gh-mBi 5 denotes an RSNH group wherein RS is
defined as in clains to 5, a piperazino or honopi perazino group
unsubstituted in the 4 position, a pyrrolidinyl, piperidinyl or 14 August
2003 - 118 - hexahydro&zepi ng, group unsubstituted in the 1 position, is
reacted with a conmpound of_fengral formnmula R60-CO al kyl ene-25 , (XI)

wherein the al kyl ene nnléiy, ich is straight-chained and contains 1
A -B

, (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 heteroarométic group via

an oxygen atom or, via an NR, group, and
Z, dendtes a leaving group, of

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



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, whilst R6 in
each case is defined as in, clainms 1 to 5, and Z5 denotes #hAugésizRgaabl e
group, or f) in order to prepare a conpound of general forrmula | wherein D
- denotes an RGO CO al kyl ene-NR5 group wherein the al kylene noiety, which is
strai ght-chained and contains 1 to 6 dafbon atons, nay 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 pi perazino or honopi perazi no group substituted in
the 4 position by an RGO COiCL. 4-al kyl or bis- (R60-CO -Cl_4-alkyl group
or a pyrrolidinyl; pipé&n~Ndirn§l or hexahydroazepinyl group substituted in
the 1 position by an RSO @D ClR4-al kyl or bis- (R60-CO -Cl1_4-al kyl group,
whilst in each case R5 andiR6 dre _defiwezl as in clains 1 to 5. a conpound
of general fornula - B 1) Diy"wherein Ra to Rd, Ato C and X are
defined as in clains 1 tlg 5 & 4 August 2003 1 L 9(VIbr denotes an R5NH
~group wherein R5 is definad a nelaing 1l to 5 a piperazino or

honopi perazi no group unsubsti tgt ed in the 4 position, a pyrrolidinyl,

pi peridinyl or hexahydroazepi iyl group unsubstituted in the 1 position, is
react ed ywMt:f2 ;@ conpound of general fornmula R6O- CO-al kyl ene-25 , (XI)

Ra to Ry, C, D and X are defined as in claims 1 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




wherein the al kyl ene noiety, which is straight-chained and contains 1 to
6 carbon atons, nmay additionally be substituted by one or _t Cl 2-al kyl
groups or by an R60-CO or R60-CO -Cl_2-al kyl group, mhilsﬂ4gggpﬂj@9§h case
is defined as in clainms 1 to 5, and Z5 denotes an exchangeabl e group, or,

g) in order to prepare a conpound of general fornula | wherein at |east
one of the groups R6 to R8 denotes a hydregen atom a conpound of general
formula - B" - Dir wherein Ra to Rd, A, Cand X are defined as in clains 1
to 5, B'" and D' have the neanings given for Band Din clains 1 to 5, with
the provjsqg:that at l.east. one of the grou B" or .D' .contains an REQ CO,
(R7O Poi-‘*o_%@)“o% 5 B7 SSPBIRS) Gt ShEaTheF TN (HETroaet ARtk 1 to
5 and atard easfacie Hydee QRO Sgrd&ifo t @b d9e8n NekyEERT 886RAL aghydr ogen
atom is converted by hydrolysis, treating with acids, thernolysis or

hydr ogerddidriad M Ay gustomppmd abmenexal afewrpband of general formula |
wherein at | east one of the groups R6 to R8 denotes a hydrogen atom and
subsequently, if desired, a comppund,of genefg formula | thus obtained
whi ch contains a carboxy or hydroxyphosphoryl group is converted by

esterification into a corresponding ester of general formula | and/or a
conpounaviefreganeral fornula | thus obtained wherein B or D denotes an

opti onald v s%f ituted N (2--hydro th%%)- lycine or

N- ( 2- hydr OXy € ersifiﬁn)e-c%layscilﬁ]e C@s‘%él}s Sl?lgif’p S c%f)nverted by
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

roups or by an Re0-CQ or Rg0-CO-C;.,-alkyl grou
g plgera21ng or h%moplperaéano gréﬁ% sugétfkutga 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-
(RgO-CO} -C1.4-alkyl group, whilst in each case R:; and R¢ are

defined as in claims 1 to 5:

a compound of general formula

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




cyclisation into a, correspondi ng 2-oxo-nor pholino conmpound, and/or if
necessary any protecting group used during the reactions ggzﬁribed above
is cleaved again and/or if desired a conpound of general f pust 2008y
obtained is- resolved into its stereoi soners and/or a conmpound of general
formula | thus obtained is converted into the salts thereof, nore
particul arly, for pharnaceuti cal usg,jlgtp t he physiol ogically acceptable
salts thereof. - '
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
% , (XII)
s

N C - D

Rd

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.





