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{54) Title: BICYCLIC HETEROCYCLES, MEDICAMENTS CONTAINING THESE COMPOUNDS, THEIR USE AND METH-
ODS FOR THE PRODUCTION THEREOF

(54) Bezeichnung: BICYCLISCHE HETEROCYCLEN, DIESE VERBINDUNGEN ENTHALTENDE ARZNEIMITTEL, DE-
REN VERWENDUNG UND VERFAHREN ZU IHRER HERSTELLUNG
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- (37} Abstract: The invention relates to bicyclic heterocycles of general formula (), in which R, to R,, A to E and X are defined
< as in Claim No. 1, to their tautomers, their sterecisomers and their salts, especially their physiologically compatible salts having

inorganic or organic acids or bases. The inventive bicyclic heterocycles comprise valuable pharmacological propertics, especially
W an inhibitory effect on the signal transduction procured by tyrosine kinases. ‘The invention also relates to the use of the inventive
er; bicyclic heterocycles for treating illnesses, especially turmor diseascs, discases of the lung and of the respiratory tract, and relates to
I~ the production of the inventive compounds.
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== (57) Zussmmenfassung: Die vorliegende Erfindung beirifft bicyclische Heterocyclen der allgemeinen Forme! (T), inder R, bis Re, A
bis Eund X wie im Anspruch 1 definiert sind, deren Tautomeren, deren Stereoisomere und deren Salze, insbesondere deren physiolo-
gisch vertrigliche Salze mit anorganischen oder organischen Sturen oder Basen, welche wertvolle pharmakologische Eigeaschaften
aufweisen, insbesondere cine Hernmwirkuag auf die durch Tyrosinkinasen vermittelle Signaltransduktion, deren Verwendung zur

Behandlung von Krankheiten, insbesondere von Tumorerkrankungen, von Erkrankungen der Lunge und der Atemwege und deren
Herstellung.
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en bicyclic heterocycles for treating illnesses, especially tunor diseases,

di seases of the lung and of the respiratory tract, and§g§late E%O t he

production of the inventive conmpounds. 10 Decenber goember 03y ¢l ¢

het erocycl es, pharmaceutical conpositions containing these conpounds,

their use and processes for preparing them The present invention relates to

bi cyclic heterocycles of general formiaB- C- D- E the tautoners, the

stereoi sonmers and the salts thereof, parti- cularly the physrologrcally

acceptabl e salts thereof with in- organic or organic acids or bases which

have valyl B col |caI erties, particularly an inhibitory

ef f ect ona@cielg%;lah A FHHFRY rOTTRRS 1§ PR Con el e

t her eof ftdrese efa:’emprglldiseastw,r perd izod gitocdsmms afoxlimaasesing disaases of

the lungs and respiratory tract, and the prepara- tion thereof. In the

above general formuta  Ra denotes ahydrogen—atomor—a—OS«—4—aHot—group,

Rb denotes a phenyl, benzyl or 1-phenylethyl group wherein the phenyl

nucI eusTHes pstdrsdnid UL @k 1 SAGH 1GASS 6 e PP e Ay s W | st R1 and
mhrch may, b |d tical or different, in each case denote a hydrogen,

quorrﬁ% &ﬁ%o om ne or iodine aton1 a C _4-al kyl, hydroxy,

Cl. 4- al koxy, C3.6- cycloalkyl C4. 6- cycl oal koxy, Cz_5--a|kenyl or

C2_5-al kynyl group, 10 Eegenber 2003

\/

A -B-C-D-E
X/

L} . (I)

N R

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

In the above general formula I
R, denotes a hydrogen atom or a C, ,-alkyl group,
R, denotes a phenyl, benzyl or 1l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to
R,, whilst
R, and R,, which may be identical or different, in each
case denote a hydrogen, fluorine, chlorine, bromine or

icdine atom,

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



- 2 an aryl, aryloxy, arylnethyl or arylnmethoxy group, a C3_5-al kenyl oxy or
C3_5-al kynyl oxy group, whilst the wunsaturated noiety not be |inked to
the oxygen atom a Cl_4-al kyl sul phenyl, C1_4-alkylsulpﬂ€ﬁ§F?“E§i 031 kyl sul -
phonyl, CLl. 4-al kyl sul phonyl oxy, trifluoronethyl sul phenyl,
trifluoronethyl sul phinyl or trifluoronethylsul phonyl group, a nethyl or

met hoxy group substituted by 1 to 3 fluorine atons, an ethyl or ethoxy
group substituted by 1 to 5 fluorine~ dtons, a cyano or nitro group or an
am no group optionally sub- stituted by one or two C _4-al kyl groups,
wherein the substituents nmay be identical or different, or Rl together
with R2, if they are bound to adjacent carbon atons, denote a

- CH=CH- CH=CP acrECHRRILOKY - Chie XL ik by bupr aﬂﬁlﬁétﬁeﬂpt?ﬁoaphydrogen,
fluorine, chlorine or bromne atom a Cl_4-alkyl, trifluoronethyl or

Cl. 4- al koxy _group,. X denotes a nethyne group substituted by a cyan group or
a nitrogen®aten 2HRNHPES @ Fanid kyraupxapirona | whedlsst itthet ed by a

Cl_4-al kyl ugsatpraBedemnotesyamsfr RONYhe Of 1 SKERNOHYE RGN 0, Pggenber
2003 - 3 C denotes a 1,3-a|¥eny ene, 1,1-lor 1,2-v+ny|en g%%oﬁggﬂhich may

be substituted in each case by one or two nethyl groups or by a

trifluoromedhi, grldupl swerpletiyihy | @ne agkgupudbhd nd13- byt adi g1 kug-y! ene

group Opt'Qﬁ@&ﬁyl?Uéﬁzléfﬁffg&&bﬁoﬁ§ioxy, trifluoromethylsulphenyl,
trifluoromethylsulphinyl or trifluoromethylsulphonyl group,

f

a methyl or methoxy group substituted by 1 to 3 fluorine
atoms,

an ethyl or ethoxy group substituted by 1 to 5 fluorine
atoms,

& Ccyano or nitro group or an amino group optionally sub-
stituted by one or two C, ,-alkyl groups, wherein the
substituents may be identical or different, or

R, together with R,, if they are bound to adjacent carbon

atoms, denote a -CH=CH-CH=CH, -CH=CH-NH or -CH=N-NH group
and

R; denotes a hydrogen, fluorine, chlorine or bromine atom,
a C, 4 -alkyl, trifluoromethyl or C, ,-alkoxy group,

X denotes a methyne group substituted by a cyano group or a
nitrogen atom, '

A denotes an imino group opticnally substituted by a C,_,-alkyl
group, '

B denotes a carbonyl or sulphonyl group,



4 methyl groups or by a trifluoronethyl group, D denotes an al kyl ene,

-CO al kyl ene or -S02-al kyl ene group wherein the alkyl noi ety.1n each
case contains 1 to 8 car- bon atons and additionally 1$(§]§)eﬁe'ﬂ§ﬁ¥%d§§n at ons
in the alky- Iene noiety may be replaced by fluorine atonms, whilst the |in-
king of the -CO al kyl ene or -SQz-al kyl ene group to the adjacent group Cin
each case nust take place via the carbonyl or sul phonyl group, a

-CO O al kyl ene, -CO NR4-al kyl ene or —-3SGZ- NR4- al kyl ene group wherein the
al kyl ene noiety in each case contains 1 to 8 car- bon atons, whilst the
l'inking, to the adjacent group C in each case nust take place via the

car bongﬁ LR oy Y1efiser di-d "RPTEnc & iy e GFevParBhadT a

Cl_4- aeyl bgr cumstartutield Do SadatuRtde0 by DT awdMu@itHyle gy br it may

al so t i.fy D.is _bound to a nitrogen atomof the group E, it
may aggg%dgr%%q%q?ﬁ tcl)lﬁ/y]1 &l phonyl group, E denotes an am no,

G _4-alkylamno or di- (G _4-alkyl) -amno group wherein the alkyl

noi eti gg ER WG 1IARNY R, Yr diffe- rent, 10 December 2003 4 a

C2_4-al kyl am'nd group wherein the alkyl noiety is substituted in. 13-, y-
or 5-position with regard to the nitrogen atomof the amno group by the

group B51,shidutiadRerdanat-6a emd WHREY ol otrad1k0Xnh stliti@e ChyAaldegy | am no
or di ;4(-0,8-1:%- I @Q{)-am no roug_(, d& 4- to Z: nbered al kyl enei m no group
opt i onal e s FTUPR &F Y Snd "3t R REAY Gr6ss or a 6- to 7- nenbered
al kyl enei m no group optionally substitu-

D denotes an alkylene, -CO-alkylene or -S0O,-alkylene group

wherein the alkylene moiety in each case contains 1 to 8 car-

bon atoms and additionally 1 to 4 hydrogen atoms in the alky-

lene moiety may be replaced by fluorine atoms, whilst the lin-

king of the -CO-alkylene or -S0,-alkylene group to the adjacent

group C in each case must take place via the carbonyl or

sulphonyl group,

a -CO-O-alkylene, -CO-NR,-alkylene or -SO,-NR,-alkylene group
wherein the alkylene moiety in each case contains 1 to 8 car-
bon atoms, whilst the linking to the adjacent group C in each

case must take place via the carbonyl or sulphonyl group,
wherein

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

or, if D is bound to a carbon atom of the group E, it may also
denote a bond

or, if D is bound to a nitrogen atom of the group E, it may
also denote a carbonyl or sulphonyl group,

E denotes an amino, C,  -alkylamino or di- (C, ,-alkyl)-amino
group wherein the alkyl moieties may be identical or diffe-
rent,



ted by one or two nethyl groups wherein in each case a nme- thylene group in

position 4 is replaced by an oxygen or sul phur atom b sul phi ,
sul phonyl, inmino or N (Cl_4-alkyl) -imno group, an KQBEE?T%—%%Q%I) 8

(C2.4-al kyl) -amno group wherein the CZ 4-alkyl noiety is substituted in
R-, y- or 5-position wwth regard to the nitrogen atom of the am no group
by the group RS, whilst R5 is as hereinbefore defined, a di- (C2.4-alkyl)
-am no group wherein the two C2.4-aIRyﬁ noieties are substituted in each
case in 13--, y- or 5-position with re- gard to the nitrogen atom of the

am no ggogp b, p ' t substjtuents nay be identical or
differe%t gﬁd¥ggp?%ﬂ£§§ %£§%$nﬁg%%$%nde e ,y%.TgﬁfE%y%¥d%T B or
C3_, - cy&hoBi kyY~ Gir B-gidedtarimaerignoueghe e thd Lashgeasa e JF tieaen
aton1na%mggos Qg&ltgtegﬁby a further, d 4-alkyl group, an am no or
Cl_4- al KYTaRi A6 GPols wAsr F AUPnReadt the ni- trogen atomis
substituted by a tetrahydrofuran-3-yl, tetrahy- dropyran-3-yl,

t et rahydr opyr afs4s of ura thyl. . .
1-(tetr ahygg b?iblﬁngbn%%% yEF e%%'di%“- ?i‘)i;’ﬁ “Y1” fPaPPanyemopyFghamine ox

3-y|)-piper@HTﬁgﬂayﬁ%kﬂithmiQﬁn&W@mgxan-4-y|)-piperidin-4-y|, 10 Decenber
2003 - 5 3-pyrrolidinyl, 3-piperidinyl, 4-piperidinyl, 3-hexahydro-

azepi nyl or_4-hexahydro-azepinyl. group, optionally substituted by 1 to 3
d _4-al kyl %r%ﬂpé? i“ﬂ?"‘g‘argdné%ﬁ%ﬂ%mkwesa'\@Pw nePgkenpl byt swpst § yu-
substi t ut edce@ybl ¢tnedof, twdb2matkyl grouwps,owhi ch nmaybe substituted by the
group R, either at a cycli.c carbon atomor at one of the al kyl groups,
whilst R5 is as hereinbefore defined, a piperidino group substituted by a
tetrahydrof@rényt? Yengmbered alkyleneimino group optionally substitu-

ted by one or two methyl groups wherein in each case a me-
thylene group in position 4 is replaced by an oxygen or
sulphur atom, by a sulphinyl, sulphonyl, imino or

N-{C, ,-alkyl) -imino group,

an N-(C, ,-alkyl)-N-(C, ,-alkyl) -amino group wherein the
C,,-alkyl moiety is substituted in B-, y- or 8-position with

regard to the nitrogen atom of the amino group by the group R,,
whilst R, is as hereinbefore defined,

a di-(C, ,-alkyl)-amino group wherein the two C,.,~alkyl moieties
are substituted in each case in B-, y- or d-position with re-

gard to the nitrogen atom of the amino group by the group R,
whilst the substituents may be identical or different and R, is
as hereinbefore defined,

a Gy q-cycloalkylamino or C, ,-cycloalkyl-C, ,-alkylamino group
wherein in each case the nitrogen atom may be substituted by a
further C,,-alkyl group,

an amino or C, ,-alkylamino group wherein in each case the ni-
trogen atom is substituted by a tetrahydrofuran-3-yi, tetrahy-
dropyran-3-yl, tetrahydropyran-4-v1, tetrahydrofuranylmethyl,
1- (tetrahydrofuran-3-yl) -piperidin-4-y1, 1-(tetrahydropyran-
3-yl) -piperidin-4-yl, 1-(tetrahydropyraﬁ—4-yl)—piperidin—4-yl,

S



hydr opyranyl or tetrahydrofuranyl nethyl group, a 6- to 7-nenbered
al kyl enei m no group optionally substituted by 1 or z-al k oups
wherein a nmethyl ene group in each case is replaced |n(%ﬁ8“ﬁ“%%§pg on by an
oxygen or sul phur atom by an imno group substituted by the group R6, or
by a sul phinyl or sul phonyl group, whilst R6 denotes a hydrogen atom a
0__4-a|ky| , 2 -methoxy-ethyl. 3-nmethoxy-propyl, C3_,-cycloal kyl,

,-cycl oal kyl -Cl _4-al kyl, tetrahydrofuran-3-yl, tetrahydropyran-3-yl,
tetrahydro- pyran-4-yl, tetrahydrofuranylnethyl fornyl Cl_4- al kyl -

bony oy i r bonyl
PR A 118yl su phopc 12 T"Cé‘rﬁﬁﬁ%%%%ﬁ?‘fgmup satTeRar

% 1 anlnocarbon% group,

subst i taf 8RBy 1°F o4 3hRERRYArograERaNY A FEOUP coet bahayly gsaopt whetedn a
met hyl eng grodp3i g, [ epllagedypyupan oxygen or sul phur atom by an imno
group substituted by the group R6, by a sul phinyl or sul phonyl group,
whilst R6 is as hereinbefore defined, or D together wwth E denotes 'a
hydr oged, 4f|Q@rVn@embechﬁoalhgleatbmindngB@pn@p&i&@@ﬁly Subdtr fudedl kyl

group i pnakl ub r|ne t 6- cIoaIkyI
group,qga ar?b,x gté?%%ﬁ%%ag%gxﬁgal f[car nff S&% %ﬁ?éi%ﬁ up, a
car boxyIXLIP 4Rq|9dbBRIA R0y ISY Brii qwd@a?hmnwtoncpr@au lopleamifnahec albgny|  or

- (C1- glr@hﬂss'l)wam@@ca{ Banws M e foreaIRANYedthi ch is substituted by a
4- to 7-nenbered al ky- Teneimno group, whilst in the abovenentioned 6- to

7-menbered al kyl enei m no groups in each case a nethyl ene group may be re-
a piperidino group substituted by a tetrahydrofuranyl, tetra-

hydropyranyl or teﬁrahydrofuranylmethyl group,

a 6- to 7-membered alkyleneimino group optionally substituted
by 1 or 2 C,,-alkyl groups wherein a methylene group in each
case is replaced in the 4 position by an oxXygen or sulphur
atom, by an imino group substituted by the group R;, or by a
sulphinyl or sulphonyl group, whilst

R; denotes a hydrogen atom, a C, ,-alkyl, 2-methoxy-ethyl,
-3-methoxy-propyl, C,,-cycloalkyl, C;,-cycloalkyl-C, ,-alkyl,
tetrahydrofuran-3-yl, tetrahydropyran-3-yl, tetrahydro-
pyran-4-yl, tetrahydrofuranylmethyl, formyl, C, ,-alkyl-
carbonyl, C,,-alkylsulphonyl, aminocarbonyl, C,.,~alkyl-

~ aminocarbonyl or di-(C,.,-alkyl) -aminocarbonyl group,

an imidazolyl group optionally substituted by 1 to 3 methyl
groups,

a Cg ,-cycloalkyl group wherein a methylene group is replaced by
an oxygen or sulphur atom, by an imino group substituted by
the group R,, by a sulphinyl or sulphonyl group, whilst R, is
as hereinbefore defined,

or D together with E denotes a hydrogen, fluorine or chlorine
atom,



placed in the 4 position by an oxygen or sul phur atom by an imno group
substituted by the group R6, by a sul phinyl or sulphon I gro%% whi | st

is as hereinbefore defined, and Rc denotes a CA_,-cycI r2003
C3_,-cycl oal kyl -Cl1_6-al koxy group wherein the cycloalkyl noi ety in each
case may be substituted by a Cl_3-alkyl, hydroxy, Cl.4-alkoxy, am no,
Cl_4-al kyl am no, di- (Cl_4- al kyl ) -ami no, pyrrolidino, piperidino,
nDrpholrno pi pera- zino, N (Cl_2- alﬁyr) -piperazino hydr oxy- C1_2-al kyl ,
Cl_4-al koxy- d _2- aIkyI am no- C1_2- al kyl , _4-al kyl amino-Q _2-al kyl, di-

(Cl : ?kyyllﬁ%g 0§F pcﬁgégg+ﬁl ¥r%€%%€%€€%%§éﬁygiK%£j?pff@ifﬂégl 2-al kyl)

-prperaZPW@-Cl_Z al kyl group, mhrlst t he above- nentioned nonosubstituted
cycl oal kyl noieties may additionally be substituted by a Cl1_3-al kyl group,
a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetra-
hydrop9r§h44cypéﬁ915V1tSFPHHydrofuranylnethoxy group, an C2.4-al koxy group
substituted |n the (3-, y- or 8- posrtron W th regard to the oxygen atom by

an azet.i di_n- th razrno r 4- perazrno group,
10 Dec&RpérY. efofrr?)irrcé] 14d? ?rb%r%yr? q&ﬂ - aPkyoxy,
3- pyrro- Irdrnyl C _4-al kyl oxy, 3 prperrdrnyloxy 4 prperrdrnyloxy
2- pi peg g;a%o%ﬁld a'a‘i?éb%%arﬁoﬂwer%ﬂiﬂ&a%f" kY] 2yt ami no-

4- pi peri é& hexahydr o- azepi nyl oXy, hexa-
hydr o- &?é’éi%wloﬂr i1 ah?akﬁlézé‘mﬁ?%@i‘)@ﬂal ﬁwwwr
3- hexahydr o- azepi nyl - C1_4- al kyl oxy or 4-hexahydro-azepinyl - Cl_4-al kyl oxy

o M e AT bia i eh she B Ao copa Pk R gt e? Y e
Conpouﬂ@maﬂmxnﬂugﬁduﬁxmwhﬂlmtlJmhabelabﬁapmentloned 6- to 7-membered
alkyleneimino groups in each case a methylene group may be re-
placed in the 4 position by an oxygen or sulphur atom, by an
imino group substituted by the group R,, by a sulphinyl or

sulphonyl group, whilst R, is as hereinbefore defined, and

R, denotes a C, ,-cycloalkoxy or C}J—cycloalkYI—Cbs-alkoxy group
wherein the cycloalkyl moiety in each case may be substituted
by a C,,-alkyl, hydroxy, C,,-alkoxy, amino, C,_,-alkylamino, di-
(C,.,~alkyl}-amino, pyrrolidino, piperidino, morpholino, pipera-
zino, N-{(C,,-alkyl)-piperazino, hydroxy-C,,-alkyl, C,  ,-alkoxy-
C,.,-alkyl, amino-C, ,-alkyl, ¢, ,-alkylamino-C, ,-alkyl, di-

(C, ,-alkyl) -amino-C, ,-alkyl, pyrrolidino-C, ,-alkyl, piperidino-
C,.,-alkyl, morpholino-C, ,-alkyl, piperazino-C, ,-alkyl or
N-(C,,-alkyl) -piperazino-C,_,~alkyl group, whilst the above-
mentioned monosubstituted cycloalkyl moieties may additionally

be substituted by a C,,-alkyl group,

a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetra-
hydropyran-4-yloxy or tetrahydrofuranylmethoxy group,

an C, ,-alkoxy group substituted in the P-, y- or d-position
with regard to the oxygen atom by an azetidin-1-yl, 4-methyl-
homopiperazino or 4-ethyl-homopiperazino group,



Ro, Ato Cand X are as hereinbefore defined, (definition of E as in claim
1 of the priority text) E denotes an am no, Cl.4-alkyl am no or di- (01

.4-al kyl) -amno group wherein the al kyl noieties my Oo@e‘i“'%'?ﬁﬁz@% or
different, a C2_4-al kyl am no group wherein the alkyl noiety is substituted
fromposition 2 by the group R5, whilst R5 denotes a hydroxy, C _4-al koxy,
amno, C _4--alkylamno or di- (d 4.1al kyl) -amno group, a 4- to

7- menber ed al kyl enei mino group optionally substitu- ted by one or two

met hyl groups or a 6- to 7-menbered al kyl enei mino group optionally

substita-3t balmgl ok f QURSL Wher ch Y rret hyl ene
group i ﬁiirl Qn 4 1 rey\?a%?a}b%l;o%n oX gjtlat'ir?1 o%l&gjﬁ%}ﬁﬁ %g&%

sul phi n% 1y ﬂbnﬁl KMo oy Be éww) 4qmw1@3r1cwﬁoxafn N-

(CL. 4- a2-kgi})erN§11(1ﬁZ d- @Jalqymlo;@u mpgwgdm@qaaq 4LBQky@8x§' al kyl noi ety
i's substi i’%@ %1 p8$|t 12 w;g%b d& S, v\/ner«.?1 . 1S as
her ei nbef 190 ger%(éfr 0 a¥'é' ai* e(péfly By B R Fno gr oup
wher ei ﬁY@tW@nﬁl%kyl2Tm1eahxe$r0~a5rmmmslt1ctluu—@d.lﬂyioe@ch case from

posi ti OfL e ou t y be
i denti cal or f%rgﬁ?émﬁ%ﬁg :%sl 10‘6‘@ gls}nl:‘)&e ore [ ne%@tpgn%
C3_, - oyl oK hFurCahersial ¢a IpAchcrases thg mqi@cgm@progmerm nin

each casor hos ns;ms@gmeé@rwayh@egmtnst,um@rQyRa ifuggher Cl_4-al kyl
group, .an an NO. or yl ami no group wherein in each case the nitrogen

C
at om | S EUBEIPTLvEY %@f]an *pyrrolidinyl, 3-piperidinyl, 4-piperidinyl,
3- hexahydr o- azepinyl or

particularly those compounds of general formula I wherein R,,
Ry, A to C and X are as hereinbefore defined, (definition of E
as in claim 1 of the priority text)

E denotes an amino, C,,-alkylamino or di-(C, ,-alkyl) -amino
group wherein the alkyl moieties may be identical or
different,

a C,,-alkylamino group wherein the alkyl moiety is substituted
from position 2 by the group R, whilst

R, denotes a hydroxy, C,,-alkoxy, amino, C,,-alkylamino or
di-(C, ,-alkyl) -amino group,

a 4- to 7-membered alkyleneimino group optionally substitu-
ted by one or two methyl groups or

a 6- to 7-membered alkyleneimino group optionally substitu-
.ted by one or two methyl groups wherein in each case a
methylene group in position 4 is replaced by an oxygen or
sulphur atom, by a sulphinyl, sulphonyl, imino or

N-(C, ,-alkyl) -imino group,

an N-{(C, ,-alkyl) -N-(C, ,~alkyl)-amino group wherein the
C,.,~alkyl moiety is substituted from position 2 onwards by the
group R,;, where R, is as hereinbefore defined,



4- hexahydr o- azepi nyl group optionally substituted by 1 to 3 Ck_4-al kyl
groups, a 4- to 7-nenbered al kyl enei m no group optionall substltﬂéed by 1
to 4 Cl1_2-al kyl groups, which nay be substituted by t h&) i ther at
a cyclic carbon atomor at one of the alkyl groups, mhllst R5 is as

herei nbefore defined, or a 6- to 7-nenbered al kyl enei mi no group optionally
substituted by 1 or 2 Cl_2-alkyl groups wherein a nmethylene group in each
case is replaced in the 4 position by an oxygen or sul phur atom by an
imno group substituted by the group R6, or by a sul phinyl or sul phonyl

gr oup, a\hﬂistcﬂ aﬂlﬂ{ﬂ)e—sanairhy @{é}r@u@tge_%@ l&yzh a¥Ryd - f¥gLeakky!
C3_ -cycloal - for %% -al kyl car bonyl
Cl T4- aI%y‘T’su‘I1 %%Illte(gr’r’r oerh % Ot _RRSAHL0R ro CRIA Pibrthe

- ( Cl_graikiyRy),- atiidetarthen pubgtdtmenas mmyd&éOh)&bn@Ti@lall oRt BefZkhk¥nt
SUbStltéﬁ@deﬁslég)Hé ggfor%rﬁﬁgi ned Co_,-cycloal kyl group wherein a

met hyl ene grioup i s replaced by an oxygeh or sul phur atom by an inino group
substituted by 1 0 Decenber 2003 -- 9 the group R6, or by a sul phinyl or

sul phony| c.g.aips1 itk Alarfho Io%@%,h%p%ueaﬁt@&ecdefa 198Ln? y(_{;P hef Wi th

E denotes a hydrogen,. fluorine or. 'chforine ~atomh
opt i onal 1§~ Jt%s’rﬁlt‘?ﬁ‘étﬂi tFa the RISt gy be (%1—5@%%4@ IQM Egr oup,
an arylfummheroequalkgﬂ 4&raldgyl carbonyl or aryl carbonyl group, a carboxy,
Cl 4- al koxycar bonyl , am nocar bonyl, Cl_4-al kyl am no- carbonyl or
-(Cl.4-alk I)--anlnocarbonyl group or
an amlno or C14-alkylam1no group wherein in each case the

nitrogen atom is substltuted by a 3-pyrrolidinyl,
3-piperidinyl, 4-piperidinyl, 3-hexahydro-azepinyl or
4-hexahydro-azepinyl group optionally substituted by 1 to 3
C,.s-alkyl groups,

a 4- to 7-membered alkyleneimino group optionally substituted
by 1 to 4 C,,-alkyl groups, which may be substituted by the
group Ry either at a cyclic carbon atom or at one of the alkyl
groupsg, whilst R; is as hereinbefore defined, or

a 6- to 7-membered alkyleneimino group optionally substituted
by 1 or 2 C,,-alkyl groups wherein a methylene group in each
case is replaced in the 4 position by an oxygen or sulphur
atom, by an imino group substituted by the group R,, or by a
sulphinyl or sulphonyl group, whilst

R; denotes a hydrogen atom, a C,,-alkyl, C,,-cycloalkyl,
C;.,-cycloalkyl-C, ,~alkyl, formyl, C, ,-alkylcarbonyl,
C,.4-alkylsulphonyl, aminocarbonyl, C, ,-alkylaminocarbonyl
or di-(C,,-alkyl) -aminocarbonyl group,

an imidazolyl group optionally substituted by 1 to 3 methyl
groups,

a C; ,-cycloalkyl group wherein a methylene group is replaced by

an oxygen or sulphur atom, by an imino group substituted by



a carbonyl which is substituted by a 4- to 7-nenbered al kyl enei m no group,
whil st in the abovenentioned 6- to 7- nenbered alkylenelnlno %%%ﬁ %

met hyl ene group may in each case be replaced in the 4'}Besam 5 an
oxygen or sul phur atom by an imno group substituted by the group R6, by
a sul phinyl or sul phonyl group, mhilst R is as hereinbefore defined, and
R, denotes a CA4_, -cycl oal koxy or cycl oal kyl - _s-al koxy group mhereln
the cycl oal kyl noiety in each case naf be substltuted by a Cl1_3-al kyl,
hydroxy, C _4-al koxy, am no, O _4-al kyl am no, -(G _4-al kyl)-am no,

pyrrol i : i diho r p

-p|pergifﬂgitﬁgpg%kybglbgng Eﬂ?ﬁhﬂ@yl 8 E §§h§§Y5h§T§§$ Z%ﬁiﬁokcﬁiz-alkyl,
C, . 4- afkPsafctsinpe efogk et ln@l (C, . -4- aI kyl )- anmino-O _2-al kyl,
pyrrolldlno Cl_2-al kyl, piperi- dino-Cl2-alkyl, nnrphollno a_2- aIkyI,

pi perazjn a_2-a | per. ZInQ Cl_2-al kyl .group,
whi | st f’-’hg’ %’&?et?‘er%ﬁﬁ%&éﬁ ‘1‘?&’%&% I%ﬁgré’&p Byclt &Pwlnerra eGSR
additi etigid,y be substituted by a C2_3-al kyl group, or 10 Decenber 2003 -
10 a 3-pyrrolidinyloxy, 2- pyrrolidinyl Cl_4- al kyl oxy,
3-pyrrolidinyl-Cl_4-al kyl oxy, perldlnyloxy, 4- pi peri di nyl oxy,

2- pi ped GrnyPlEY14 930809 @EPlOBaéEfﬂeﬁPbﬁﬁyFut@ hyalkyPoRyfluorine

4- pi peiitdmry! - C1_4- al kyl oxy, 3-hexahydro- azepi nyl oxy,
4-hexahydro-azep|nyloxy, 2- hexahydr o- azepi nyl - Cl1_4-al kyl oxy,

3- hexahydr o- azepi nyl - C1. 4- al kyl oxy or 4-hexahydro- azepinyl - Cl. 4- al kyl oxy
group wheygi-pyciocadklylcazeuphe cyclic nitrogen atomis substituted by the
group R, where R is as * hereinbefore defined. By the aryl npieties
mentioned in the definition of the above- nentioned groups is neant a
phenyl agr eay whihgtdnpagadh €asealkylcarbonyl or arylcarbonyl group,

a carboxy, C,,-alkoxycarbonyl, aminocarbonyl, C, ,-alkylamino-

carbonyl or di-({(C, ,-alkyl)-aminocarbonyl group or

a carbonyl which is substituted by a 4- to 7-membered
alkyleneimino group, whilst in the abovementioned 6- to 7-
membered alkyleneimino groups a methylene group may in each
case be replaced in the 4 position by an oxygen or sulphur
atom, by an iminc group substituted by the group R,, by a
sulphinyl or sulphonyl group, whilst R, is ag hereinbefore
defined, and

R, denotes a C,,-cycloalkoxy or C,,-cycloalkyl-C, .-alkoxy group
wherein the cycloalkyl moiety in each case may be substituted
by a C,;-alkyl, hydroxy, CL4—a1kOXy, amino, C, ,-alkylamino,

di- (C, ,~alkyl)-amino, pyrreolidino, piperidino, morpholino,
piperazino, N-(C, ,-alkyl)-piperazino, hydroxy-C,,-alkyl,
C,..~alkoxy-C, ,-alkyl, amino-C, ,-alkyl, C;;—alkylamino—cbz—alkyl,
di-{(C,.,~alkyl) -amino-C, ,-alkyl, pyrrolidino-C, ,-alkyl, piperi-
dino-C, ,-alkyl, morpholino-C, ,-alkyl, piperazino-C, ,-alkyl or
N- (C, ,~alkyl) -piperazino-C, ,-alkyl group, whilst the above-
mentioned monosubstituted cycloalkyl moieties may additionally
be substituted by a C, ,-alkyl group, or



may be nonosubstituted by R' nono-, di- or trisubstituted by R8 or
nonosubstituted by R, and additionally nono- or disub- séi t ut ed@@ﬁ R8+
wherein the substituents may be identical or di f f er entY BREPTREET $8HBt es a
cyano, carboxy, C _4-al koxycarbonyl, am nocar- bonyl,
Cl _4-al kyl am nocar bonyl, di- (Cl_4-al kyl.) -am nocarbonyl,
Cl _4-al kyl sul phenyl, d _4-al kyl sul phinyl, d _4-al kyl sul phonyl, hydroxy,
Cl_4-al kyl sul phonyl oxy, trifluoronethyloxy, nitro, amno, Cl_4-alkyl am no,
di -(C3.-4-al kyl)-am no, d _4-al kyl- carbonylam no, N (O _4-al kyl)
- _4-al kyl ' - al kyl sul phonyl ami nq, N- (O _4-al kyl) -
Cl. 4- al y?/sﬁ%ﬁg%igﬁﬁg’fya%ﬁ%%ﬁ?%#o‘iwff“%ig Té‘ly m nosul phonyl or di--
(C1_4- af kpY¥rahidesyl pAomalkgreap & -mipearikiimgll ogryoup which is substituted
by a 5-a2t9ipndriBOR6I al ky | roeup, N in the ahovenentioned
6- to 7-rrlg r ed a?k??ghe?réﬁgég%{}%ﬂiﬁ"e&lh élé)g(g’ag %épﬁﬁler}é"y oup in
the 4 positd lr%Ybe4TEé3p¥P%i@éﬁ”ﬁ§l‘ég-r§%MéﬁXm duhgkahydrom by a
sul phi nytepsuypbepy| 4 -hekaRy@fo-dzer Gy Yoy Kyl Jhe;&ammcgf%%i | d |R'

. Y

denot es~a f 4.0 l.orine, . brom ne or. iodine atom a ,

trifl ugcr‘c‘)‘rm%% i%)gy’dcg_]ff%ff Cb“raﬁ%”é’rylﬂ’f@ééiﬁﬁéPXZO@g 4-hexahydsogr oups
R8, if arryinyk-Bourmlikwlad) apentp cdrchen ationmeacht @ge'felhﬂzhed%@@tl@.ca ]

C, _5-alkyd | enedi el - --_dien-|,4-ylene_group. The

het er oar I%?%ﬁn?%ntf?p%%}gégh%%%d}ﬁﬁl i%rgou&? F{GheWXSESV&r@rﬁi%ed gr oups
al so i MEXREBeEeRRnPeEt@etet er oaromati c  group which contains an inino

group, an oxygen or sul phyr atom or an imno group, an oxygen or sul phur
aton‘aQﬂngﬁéOér&fomoféé{ggqgegﬁfgﬁgdxgn the definition of the above-
.mentioned groups is meant a phenyl group which in each case
may be monosubstituted by R,, mono-, di- or trisubstituted by
R, or monosubstituted by R, and additionally mono- or disub-

stituted by R,, wherein the substituents may be identical or
different and

R, denotes a cyano, carboxy, C,..-alkoxycarbonyl, aminocar-
bonyl, C, ;-alkylaminocarbonyl, di- (C, ,-alkyl) -aminocarbonyl,
Ci.s-alkylsulphenyl, C, ,-alkylsulphinyl, C; ,-alkylsulphonyl,
hydroxy, C, -alkylsulphonyloxy, trifluoromethyloxy, nitro,
amino, C,,-alkylamino, di-{C, ,-alkyl)-amino, C,.~alkyl-
carbonylamino, N-({(C, ,-alkyl)-C, ,-alkylcarbonylamino,
C,.s-alkylsulphonylamino, N-(C, ,-alkyl)- -
C,.,-alkylsulphonylamino, aminosulphonyl,
C,.s~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 abovementicned
6- to 7-membered alkyleneimino groups in each case a
methylene group in the 4 position may be replaced by an
oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino or
N-(C, ;,~alkyl)-imino group, and

R; denotes a fluorine, chlorine, bromine or iodine atom, a

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



a 6-nmenbered heteroaromatic group which contains one, two or three
nitrogen atons, whilst the abovenenti oned 5-nenbered hﬁ] foaron ébf gr oups
may be substituted in each case by 1 or 2 nmethyl or e @?Ceﬁ?ogg and t he
abovenenti oned 6-nmenbered heteroaromatic groups nmay be substituted in each
case by 1 or 2 nethyl or ethyl groups or by a fluorine, chlorine, bromne
or iodine atomor by a trifluoronet hﬁl’ hydr oxy, nethoxy or ethoxy group.
Preferred conpounds of the above geriefdl “fornula | are those wherein Ra
denotes a hydrogen atom Rb denotes a phenyl, benzyl or 1-phenylethyl group

wherein t ucl, i S substituted in each case by the groups Rl to
R3, whil s‘{wcﬁelé)]gn %?Zga’mﬁ?g%hﬁé’yagg ﬁja)élﬁfii gé’l 26 AP e FERPCD RLEMGh  case
denot e a W@k oigen, déneior | mel;. claldnileme bmatimg eorediicogi mer at,dmbuaca -

Cl. 4- - al kyien hy di OfYend gAs@h koxy, C3_6-cycloal kyl, C4_6-cycl oal koxy,
C2_5-al kynyl or CZ.5-al Kynyl™ group, an aryl, aryloxy, arylnethyl or

aryl met hoxy group, 10 Decenber 2003 - 12 a nethyl or nmethoxy group

subst i tThethdyedod by B §Ioidps NRentd OB Bn CHBNISF i ¢ 18 %p%@ndl ES|
a Cl 4-al kyl,

denot es hyvdr ogen | uori ne, chlori r brom ne ato
Erif ] UG TR boned - S G LS ot L50Ich ot TR SRRy Bt ST RRBAE | ¢ ut ed
by a cysrmougreupchreentaing ogenimiwm growencie soaygen oo guekhyr Baglenot es a
Carbon%h:Qh1$H£ﬂﬂ9n§io&Efnﬁh oxygen or sulphur atom and one or two

nitrogen atoms, or

a 6-membered hetercaromatic group which contains one, two or

three nitrogen atoms,

whilst the abovementioned 5-membered heterocaromatic groups may
be substituted in each case by 1 or 2 methyl or ethyl groups
and the abovementioned 6-membered heteroaromatic groups may be
substituted in each case by 1 or 2 methyl or ethyl groups or
by a fluorine, chlorine, bromine or iodine atom or by a

trifluoromethyl, hydroxy, methoxy or ethoxy group.

Preferred compounds of the above general formula I are those

wherein
R, denotes a hydrogen atom,
R, denoctes a phenyl, benzyl or 1l-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, to
R,, whilst
R, and R,, which may be identical or different, in each
case dencte a hydrogen, fluorine, chlorine, bromine or

jodine atom,

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

an aryl, aryloxy, arylmethyl or arylmethoxy group,



C denotes a 1, 3-allenylene, 1,1- or 1,2-vinylene group, an ethynylene or

1, 3-but adi en-1, 4-yl ene group, D denotes an al kyl ene, - al kyl e r

- S2- al kyl ene group wherein the al kylene noiety in eaﬁibﬁﬂﬁﬁp%gﬁpgins lto
4 carbon atons and additionally 1 to 4 hydrogen atons in the alkylene

noi ety may be replaced by fluorine atons, whilst the |I|inking of the
-CO al kyl ene or -SQZ-al kyl ene group to the adjacent group Cin each case
nust take place via the carbonyl of &@l phonyl group, a -CO O -al kyl ene,

- CO- NR4- al kyl ene or -SO2- NR4-al kyl ene group wherein the al kylene noiety in
each case contains 1 to 4 carbon atons, whilst the linking to the adjacent
group Cin each case nust take place via the carbonyl or sul phonyl group,
wher ei n R4 alditilesl cohyrirtdysty aiommrsubsCh.thtaidkdy ¢r aup,3 Flubederber 2003
- 13 or, ifcdhds bound to a carbon atomof the group E, it may al so

denote a bond, or, if Dis bound to a nitrogen atomof the group E, it may
al so denote a carbonyl or sul phonyl group, E denotes a

di - (Cl_4- al&kywyamnidw witp geneidhd he al kyl  noieties nmay be identical or
different, an N (Cl_4-alkyl) -N,(C2_4-alkyl) -amno group wherein the
C2_4-alkyl nmoiety is substituted in the f3-, y- or 8-position wth regard
to the nitriygdenatem ef hyfrogahnofgnoupnby theorigneupr RBromisher &-&n, denot es
a hydroxy, Cl 4-al koxy or di- (O _4-alkyl) -amno group, a 4- to

7-menber ed al kyl enei mino group optionally substituted by one or two nethyl
groups or @ Ciq-alkyl, trifluoromethyl or C, ,-alkoxy group,

i

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

A denotes an imino group,

B denctes a carbonyl or sulphonyl group,

C denotes a 1,3-allenylene, 1,1- or 1,2—viny1ene group,
an ethynylene or 1,3-butadien-1,4-ylene group,

D denotes an alkylene, -CO-alkylene or -S0,-alkylene group
wherein the alkylene moiety in each case contains 1 to 4
carbon atoms and additicnally 1 to 4 hydrogen atoms in the
alkylene moiety may be replaced by fluorine atoms, whilst the
linking of the -CO-alkylene or -S0,-alkylene group to the
adjacent group C in each case must take place via the carbonyl
or sulphonyl group,

a -CO-O-alkylene, -CO-NR,-alkylene or -80,-NR,-alkylene group
wherein the alkylene moiety in each case contains 1 to 4
carbon atoms, whilst the linking to the adjacent group C in

each case must take place via the carbonyl or sulphonyl group,
wherein

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



a 6- to 7-nenbered al kyl enei m no group optionally substituted by one or

two nmethyl groups wherein in each case a nethylene gr on 4 i's
repl aced by an oxygen or sul phur atom or by a sulphfﬁﬁﬁemedﬁﬁﬁghé N-

(Cl_4-alkyl) -imno group, a di-(C2_4-alkyl)-amno group wherein the tmo
C2_4-alkyl noieties 1in each case are substituted in the P-, y- or
8-position with regard to the nltro%g atom of the am no group by the
group R5, wherein the substituents % be identical or different and R5
is as hereinbefore defined, a C3_,-cycl oal kyl am no or

C3_, - cyel oalgky I u e ca trogen
aton1|agsubgtltJ%%éﬁﬁgkﬁxxﬁgi?%5%6%1Q50gréglhgsogrgﬁﬁoE ignbgg %&5@

aCl 4 Paﬁlﬁﬁnﬁ%oup wherein the nitrogen atomis substituted by a
t et rahydr of uran- 3-yl , tetrahydropyran 3-yl, tetrahydro- pyran 4- yI,

et ahygs ot and il o CCatabugroturah i U £LBET L T,

1- (tetﬁéﬁpdﬁ@pyﬁaméﬂcpkhongﬂpemlauﬂphomyl MroQh, 2- al kyl ) - 3-pyrrolidinyl,
N (Cl_2-alkyl) -3-piperidinyl, N (Cl_2-alkyl) - 4-piperidinyl,

N(C1_ 2 al kyl') - 3- hexahydr o- azepi nyl or

N- ( C1_Z- SPRpEPsS & ﬁiéxa(rﬁ?ydrallﬂgbrﬁwngr%wpawher%n?th@n@bkm

, al kyl| mBeiefliae gfagum)eomde@mbbx swbstiirtrut-ade by 1 to 4 nethyl groups, which
nay be substituted either at a cyclic carbon atomor at one of the met hyl

groups by the group R5, where R5 is as hereinbefore defined, a piperidino

group sob¥ti(Cyt,edlRyia- Neﬁcgmmﬂkyhr&mﬁnotgﬁdup wngw@mynﬂﬂyl or
tetrah drofiE Eylnethyl groug - to, 7-nmenbered al kyl enei m no group
opt i onkky2siBdt MPEEEY By Sy %FléuﬁéﬁhyF R ubs: Wirerddi ¥-Peséddiprcase a
met hyl @Aehgh@dRrd to the nitrogen atom of the amino group by the

group R,, where

R; denotes a hydroxy, C,,-alkoxy or di-(C, ,-alkyl)-amino

group,

a 4- to 7-membered alkyleneimino group optionally
substituted by one or two methyl groups or

a 6- to 7-membered alkyleneimino group optionally
substituted by one or twd methyl groups wherein in each
case a methylene group in position 4 is replaced by an
oxygen or sulphur atom, or by a sulphinyl, sulphonyl or
N-(C,.,-alkyl) -imino group,

a di-(C, ,-alkyl)-amino group wherein the two C,,-alkyl moieties
in each case are substituted in the B-, y- or §-position with
regard to the nitrogen atom of the amino group by the group R.,

wherein the substituents may be identical or different and R,

is as hereéinbefore defined,

a C;,;-cycloalkylamino or C, ,-cycloalkyl-C, ;-alkylamino group
wherein in each case the nitrogen atom is substituted by a
further C, ,-alkyl group,



Is replaced in the 4 position by an oxygen or sul phur atom by an imno

group substituted by the group R6 or by a sul phonyl or @ V§ﬂ$né9 group,
whi |l st R6 denotes a Cl_4-al kyl, 2-nethoxy--ethyl, 3- metth P

C3_,-cycloal kyl, C3_,-cycloal kyl -C14-al kyl, tetrahydrofuran- 3-yl,
tetrahydropyran-3-yl, tetrahydropyran-4-yl, tetra- hydrofuranyl nethyl,
fornyl, Cl.4-alkylcar bonyl Cl _4-al kyl - sul phonyl, am nocarbonyl, C -4

- al kyl am nocar banyl or (O 4- al kyl BL am nocar bonyI group, a

CS_, -cycl oal kyl group wher ein a methylene group is replaced by an oxygen

| db
Or Sh) Bk, SO e AR YRURSUINK (LS by DG, GLouR i or by 8
t oget hé?YWTit‘Ple'Ef@‘éYféﬁ%’éulaalhyﬁTﬂgertetﬁaMqufm-c?ﬂ}dr,l ree t mttgndrd-0
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AN A R L T TR T A e LG B S oyt o
aryl car u car 0

C1 gf alky{tetamhnmeas;b)pra/rh 4)%3?1)![ ,ptlg(é?dl@a:rarldcw]) ) cr&reldlkgnyl_ grglrjlgl (r)nr ng
car bony. i y

gr oup, mf’%‘&}%‘@fﬁl abov Peht .1?,‘ eg g lge?l%ﬁ%ergg%gllkyﬁglﬁﬁh\ no groups
i n eacht vakeenidirhly] diel Gr ol kyili -Bréekaposiroi-amepiyyle orepl aced by an

oxygen @I (Sul i1 jatRe fhRd -1 gkQu stituted by the group R6, or
by a sul fohl nyl or )sul pﬁonylﬁ(}r oug, ebi é'q %I%l& $ as hereinbefore defined,

and Rc denotes a C4_, -cycl oal koxy or , -cycl oal kyl - Cl1. 6- al koxy group
a 4- to 7-membered alkylenelmlno group opticnally substituted

by 1 to 4 methyl groups, which may be substituted either at a
cyclic carbon atom or at one of the methyl groups by the group

R;, where R, is as hereinbefore defined,

a piperidino group substituted by a tetrahydrofuranyl, tetra-
hydropyranyl or tetrahydrofuranylmethyl group,

a 6- to 7-membered alkyleneimino group optionally substituted
by 1 or 2 methyl groups wherein in each case a methylene group
is replaced in the 4 position by an oxygen or sulphur atom, by
an imino group substituted by the group R, or by a sulphinyl or
sulphonyl group, whilst

R, denotes a C, ,~alkyl, 2-methoxy-ethyl, 3-methoxy-propyl,
C,.,-cycloalkyl, C,,-cycloalkyl-C, ,-alkyl, tetrahydrofuran-
3-yl, tetrahydropyran-3-yl, tetrahydropyran-4-yl, tetra-

hydrofuranylmethyl, formyl, C,,-alkylcarbonyl, C, ,-alkyl-
sulphonyl, aminocarbonyl, C, ,-alkylaminocarbonyl or

di-({(C, ,-alkyl) -aminocarbonyl group,

a C; ,-cycloalkyl group wherein a methylene group is replaced by
an oxygen or sulphur atom, by an imino group substituted by
the group R, or by a sulphinyl or sulphonyl group, where R, is
as hereinbefore defined,

or D together with E denotes a hydrogen, fluorine or chlorine
atom,



wherein the cycloal kyl noiety in each case may be substituted by a

a _3-al kyl, hydroxy, Cl.4-.alkoxy, di- (Cl_4-alkyl) -am rahk di no,

pi peri di no, nmorpholino, N (C, -,-alkyl) -piperazino, aﬂ%@%%%@*%fﬁééalkyl,

Cl _4-al koxy-C1_2-al kyl, di-(C 1-4-al kyl)-am no- Cl_2-al kyl,
pyrrolidino-Cl2-al kyl, piperidino-Cl_2-alkyl, norpholino-C _2-alkyl or N
(Cl1-2-al kyl) -piperazino-d _2-al kyl _ grooup, whilst the abovenentioned
nonosubstituted cycl oal kyl noieties nAy additionally be substituted by a
Cl_3-al kyl group, a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yl oxy,
tetra- hydropyran-4-yloxy or tetrahydrofuranyl methoxy group, an C2.4-al koxy

group substituted in the j3-, y- or 8-position. with regard to the oxygen
at om by” a?f"’efzae }?Ygll m124H AP}%{WX ﬂ%%fd%eﬁl% frto L' lvorine

4- et hylattwm®pi per azi no group, 10 Decenber 2003 - 16 a 3-pyrrolidinyloxy,
2-pyrrolidinyl-Cl_4-al kyl oxy, 3-pyrrolidinyl-Cl_4-alkyl oxy,

3-pi peridinyl oxy, 4-piperidinyloxy, 2-piperidinyl-Cl_4-alkyl oxy,

3- pi perd dfsnyiCY Graleik@xwop. 4- pi peri di nyl - C1_4- al kyl oxy, 3- hexahydr o-
azepi nyl oxy, 4-hexahydro-azepi nyl oxy, 2-hexahydro-azepinyl- Cl_4-al kyl oxy,

3- hexahydr o- azepinyl - C1 _4-al kyl oxy or 4-hexahydro- azepinyl-Cl_4-al kyl oxy
G | Roenc s

group i e TRy QY @R latiauss substituted by the

group R6, where R6 is as hereinbefore defined, whilst by the aryl nvoieties
menti o ' finiition of .the .above- nentioned groups.is neant a
phenylQgggﬁgm%ﬂfbﬂiﬂh%%ﬁ$§¥ﬁﬁ¥bQﬁ¥§élﬁ?ﬁﬂﬂﬁﬁgﬂﬁﬂx ut d‘gjkﬁi’nnno-, di- or
t ri substRingerryny RR>wprd o tésiHedtilut-eohinodr rieng laddicduporal | y mono- or

di substi- tuted by R3, whérein the substituents may be identical or

different and R _denotes a cyano, carboxy, CLl.4-al koxycarbonyl, am nocar-
a carbonyl group which is substituted 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 an imino group substituted by the group R,, or by a
sulphinyl or sulphonyl group, where R, is as hereinbefore
defined, and

R. denctes a C,,-cycloalkoxy or C, ,-cycloalkyl-C, .-alkoxy group
wherein the cycloalkyl moiety in each case may be substituted
by a C, ;-alkyl, hydroxy, C,_,-alkoxy, di-(C,_,-alkyl) -amino,
pyrrolidino, piperidino, wmorpholino, N-(C,,-alkyl)-piperazino,
hydroxy-C, ,-alkyl, C,,-alkoxy-C,.,-alkyl, di-(C, ,-alkyl)-amino-
Ci»-alkyl, pyrrolidino-C, ,-alkyl, piperidino-C, ,-alkyl,
morpholino-C, ,-alkyl or N—(Cbz—alkyl)—piperazino~CL4—a1kyl
group, whilst the abovementioned monosubstituted cycloalkyl
moieties may additionally be substituted by a C,.,-alkyl group,

a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetra-
hydropyran-4-yloxy or tetrahydrofuranylmethoxy group,

an C,,-alkoxy group substituted in the f-, y- or 8-position

with regard to the oxygen atom by an azetidin-1-v1, 4-methyl-

homopiperazino or 4-ethyl-homopiperazino group,

B



bonyl, C1_4-al kyl am nocar bonyl , -(C1_4-al kyl) - an1nocarbony|
Cl 4- alkylsulphenyl Cl. 4- alkylsulphlnyl Cd _4-al kyl su on r oxy,

d - 4- alkylsulphonyloxy, trlfluoronethyloxy, nitro, r#dii %ép 2§ﬁ§

di- (Cl_4-alkyl) -amno, O _4-alkyl- carbonylanmino, N (Cl_4-alkyl)

-C _4-al kyl car bonyl am no, C7.4-a|ky|su|phony| amno, N (d _4-alkyl) -
Cl_4- al kyl sul phonyl ani no, ami nosul pho g Cl 4- alkylan1nosulphonyl or di-
(Cl_4-al kyl) -aminosul phonyl group or %.tarbonyl group which is
substituted by a 5- to 7- nenbered al kyl enei m no group, whilst in the

aboveneqt ,,0 red _al kyl enel m_no S in each case a
mathyle%eL')’giggfgnroﬁildlﬁl@f1 &8l'a e&yFﬁoﬁﬁglﬂy o571 ¥£b % oxygen or sul phur
atom by -aysyoghidiylyl §uhphbhyloxyn1mepnperbalﬁﬁnoﬁyalkyI) -imno group,

and R depekesiasbhyorne %*ib%&llaﬁn RLRM e 0514001 ne BIOM; &y 2l kY1

trlfluorone hg grou
RS, if ElﬁﬁﬁndItBlﬁﬁFa@éﬂflcﬁrb@ﬁkﬁkﬂﬁy 11hﬁxahydmmmote a

C3_5-al hybpaayw&grhyhem@sta Wrel akeds Byt 8xydi théxéhyliﬁﬁeagé]fgyﬁ’ylt he
tautoneg _sig 2ol song E alts there Particularly preferted
conpounds*of the“&kov "63

groups

f.
KT P ORREPLEY |- G e AHOSE M e i PRE IS a
hydrogeﬁzapénVlRCLdeabkpkoayp@eoup whengish D daqiherydetithd GFou: wherein

t he h I sS i n.each case by th royps.R1 and R2,
wherep EQ¥E85%% Q%%m BB%%EEEgﬁgglgg @ﬁ gr?ggr%ﬁﬂ (%%% h*Sc&8§e denote
a hydr056ﬁ81FPQ§PFﬁede£ﬁp§ﬁhn@h@ﬂssron1ne atom a methyl, trifluoronethyl

or et hoxy group, ,

by the aryl moietiés mentioned in the definition of the above-
mentioned groups is meant a phenyl group which may in each
case be monosubstituted by R,, mono-, di- or trisubstituted by
R, or monosubstituted by R, and additionally mono- or disubsti-
tuted by R,, wherein the substituents may be identical or
different and

R, denotes a cyano, carboxy, C,,-alkoxycarbonyl, aminocar-
bonyl, C,,-alkylaminocarbenyl, di-(C,.-alkyl)-aminocarbonyl,
Ci.,-alkylsulphenyl, C,_,-alkylsulphinyl, C,_,-alkylsulphonyl,
hydroxy, C,,-alkylsulphonyloxy, triflucromethyloxy, nitro,
amino, C, ,-alkylamino, di-(C,,-alkyl)-amino, C,,-alkyl-
carbonylamino, N-(C, ,-alkyl)-C, ,-alkylcarbonylamino,

C, ,~alkylsulphonylamino, 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-nembered alkyleneimino group, whilst in the abovementioned
6- to 7-membered alkyleneimino groups in each case a
methylene group may be replaced in the 4 position by an
oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino or
N-(C, ,-alkyl)-imino group, and

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

Ci4-alkyl, trifluoromethyl or C, ,-alkoxy group or

yl am no,

N S



X denotes a nitrogen atom A denotes an imno group, B denotes a carbonyl
group, C denotes a 1, 2-vinylene group, an ethynyl ene or

1, 3-but adi en- 1, 4-yl ene group, D denotes a Cl-4-al . kyl EADe6¥8Y 2998, it D
is bound to a carbon atomof the group E, it may also denote a bond, or,
if Dis bound to a nitrogen atomof the group B, it may also denote a
carbonyl group, 10 Decenber 2003 - 18 E denotes a di-(Cl-4-al kyl)-am no
group wherein the alkyl noieties maylBe-identical or different, an N
(Cl-4-al kyl) -N (C2-4-alkyl) -amno group wherein the C2_4-alkyl noiety
IS substi I P-., -position w.th regard to the nitrogen

at om of t%}%g gér1i1nlr)11(5}pé ?lg‘ﬁp lbfy)é:thﬁag; agﬂreog%uﬂg, tRhAPdec .gdé’ﬁﬁ 88 ZRYGroxy,

O _3- al kB(IDrhefr - Aot a-a| Gyl jalkarians . gredinyleacgyoxyl iodi ng 3 -piveerd di n or
nor phol i noi &g oups -1 ghe (§rugd; al kyl) -am no group wherein the two C2-4-al kyl
noi eties in each case are substituted in the li--, y- or 5-position with
regard to the nitrogen atom of the am no group by the group R5, wherein

t he subiste ttentoneny, betétest somdrOramh fdermnteandd®. is as hereinbefore
defined, an C _4--al kyl am no group substituted at the nitrogen atomby a
t etrahydrofuran-3-yl, tetrahydropyran-3-yl, tetrahydropyran- 4-yl,

t et r ahyRAROT R @hsA et fededCldoumbikndy -y rvted iaicnsa3-génerallr formula

(Cl. 2- al gta -ohpes i s 33yl . 1- (Cl_2-al kyl) -piperidin-4-yl,

1- (tetrahydrofuran-3-yl)-piperidin-4-yl, 1-(tetrahydropyran-

R, denotes a hydrogen atom,

R, denotes a phenyl, benzyl or 1-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R, and
R,, where

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

case denote a hydrogen, fluorine, chloripe QY bromine atom,
a methyl, trifluoromethyl or methoxy group,

X denotes a nitrogen atom,

A denotes an imino group,

B denotes a carbonyl group,

C denotes a 1,2-vinylene group,

an ethynylene or 1,3-butadien-1,4-ylene group,

D denotes a C, ,-alkylene group,

or, if D is bound to a carbon atom of the group E, it may also
denote a bond,

or, if D is bound to a nitrogen atom of the group E, it may
also denote a carbonyl group,



3-yl)-piperidin-4-yl or 1-(tetrahydropyran-4-yl)-piperidin- 4-yl group, a
C3-5-cycl oal kyl am no or C3-5-cycl oal kyl -G - 3- alkylanl roo&) e@ ﬁeln in
each case the nitrogen atomis substituted by a furth 4L g group,
a 5- to 7-nenbered al kyl enei m no group optionally substituted by 1 or

met hyl groups which nmay be substituted either at a cyclic carbon aton1or
at one or the nethyl groups by the group R5, where R5 is as herei nbefore
defined, or 10 Decenber 2003 - 19 a o?péridino group substituted by a
tetrahydrofuranyl, tetra- hydropyranyl or tetrahydrofuranyl methyl group, a
pi peridino group optionally substituted by 1 or 2 nethyl groups wherein

t he neh£¥£ﬂ} roup |s replaced in the 4 posi- tion by an oxygen or sul phur
at om ‘ﬁﬁg ol piidiyl) -grdae eroy wheireilno tireoapksibstit uted by

the gr mmd?&,eg\hhdystbé?&m@l o:CRiF e, 2- met hoxy-ethyl,

3-met hoxy- propyl, =~ C3_6-cycl oal kyl,, C3_6-cycl oal kyl - C1_3-alkyl,
tetrahydrofuran- 3-yl, tetrahydropyran-3-yl, tetrahydropyran-4-yl, tetra-
hydrof@ﬁhﬁ91H%ﬂinﬂlkyiﬂﬁﬁldKKyFeakbbhyhmlﬁb_@r@tﬁykﬁéfébﬁnyhe

anlnoceybo &% ylankgpcarbonyl or di- (Cl_3-alk - am nocar bonyl
group, 6rt D glefﬁﬁF i tf EVRShdtased H?dFB@eﬁ at bmor <nps¢¢m¢@1 gr oup,

an arylw:ﬂrh @Je_cfhrai keyd cxﬁféomwrcgjequetwm oF Ehed a?nlliﬁ%gg%;u?; %I\Q gloup, R
denote %f c%%I Ekoxy or , -cycl oal kyl -d _4-al group wherein
t he cy fk’ in each case may be substituted by a G _3-al kyl or

G__S-alkoxy group, a tetrahydrofuran 3-yl oxy, tetrahydropyran-3-yl oxy,
tetra- R; denotes a hydroxy, C,,-alkoxy or di-(C,,-alkyl)-amino
group,

a pyrrolidino, piperidino or morpholino group,

a di-(C, ,-alkyl)-amino group wherein the two C,,-alkyl moieties
in each case are substituted in the B-, Y- or d-position with
regard to the nitrogen atom of the amino group by the group R,

wherein the substituents may be identical or different and Ry
is as hereinbefore defined,

an C, ,~alkylamino group substituted at the nitrogen atom by a
tetrahydrofuran-3-yl, tetrahydropyran-3-yl, tetrahydropyran-
4-yl, tetrahydrofuranylmethyl, 1-(C, ,-alkyl) -pyrrolidin-3-y1,
1-(Cbz—alkyl)~piperidin-3—yl, 1-(C,,~alkyl) -piperidin-4-vy1,
1~(tetrahydrofuran—B—yl)—piperidin—4—y1, 1- (tetrahydropyran-
3-yl) -piperidin-4-yl or 1- (tetrahydropyran-4-yl) -piperidin-
4-yl1 group,

a Gy -cycloalkylamino or ¢, -cycloalkyl-C, ,-alkylamino group
wherein in each case the nitrogen atom is substituted by a
further €, ,-alkyl group,

a 5- to 7-membered alkyleneimino group optionally substituted
by 1 or 2 methyl groups which may be substituted either at a
cyclic carbon atom or at one or the methyl groups by the
group R,, where R, is as hereinbefore defined, or



hydr opyr an- 4-yl oxy or tetrahydroturanyl methoxy group, an Cz_, -al koxy group
substituted in the P-, y- or 8-position wth regard to the o at om by
an azetidin-l-yl, 4-methyl- honopi perazino or 4-ethyl -%%ﬁrﬁé%%fgﬁo group,
a 3-pyrrolidinyloxy, 2-pyrrolidinyl-Cl_3-al kyl oxy,
3-pyrrolidinyl-Cl_3-al kyl oxy, 3-piperidinyloxy, 4-piperidinyloxy,
2- pi peridi nyl - C1_3-al kyl oxy, 3-piperi .dL}9n¥| 10 Decenber 2003 - 20
Cl _3-al kyl oxy, 4-piperidinyl-C _3-al kyIoxy, 3-hexahydro- azepi nyl oxy,
4- hexahydr o- azepi nyl oxy, 2-hexahydro-azepinyl- CI1. 3-al kyl oxy,
3- hexahy ds Tpoezapi mty | gkdus - Al 7 nexalydnQq. A48 RN - O d-al kyl oxy
group vyg%% nin agc% capge t.he j?%ﬁ% b&]irh'?ro en tgctdom I's E[s}ty}‘bls’t itfeittrgad by a
met hy| “OrStRNA A ot CSi AR iy Bl Rt gl @i nenti oned in the
definition of the above- nentioned groups is neant a phenyl group which may
be nona; -1, Hir trl stit.uted b erein. the substituents may be
i dent i gaalploeéjfdllqu er e‘#é\ggao%m %ﬁ%ss%%%ﬁ%,bycm S rfe " ne or
i odi ne FVHS Whagein-th&yhet hylidriaignomg hyd mplahett dlrkmhe gr @gyit he
t aut onarson r@rpi&gygg t of I\Qﬁ% [ 4 | referred
conpounds of Sfeh above, Ig,e%g%akfl%% rﬁﬁ‘ﬁ bai‘/re t %%gﬁg)r%le?’#%al%dg&ot es a
hydr ogéF ARM* RY ddhot™ea PRy ISulsdnifteast by fhen@rstiry R gr sbplsthi | st
the phenyl nucleus is substituted in each case by the radicals Rl and R2,
whi |l st R1 d g%bt\é/gich may Bgﬂde tical or different, each denote a
hydrogen, fIuSFiRe:~chl 6 nd br oM AEBTHT B e mbt e BORT (R BgeRL at om

C, ¢-cycloalkyl, ,C, ;-cycloalkyl-C, ,-alkyl, tetrahydrofuran-

3-yl, tetrahydropyran-3-vyl, tetrahydropyran-4-yl, tetra-
hydrofuranylmethyl, C,,-alkylcarbonyl, C,.;-alkylsulphonyl,
aminocarbonyl, C,,-alkylaminocarbonyl or di- (C, ;-alkyl) -
aminocarbonyl group,

or D together with E denotes a hydrogen atom,

a C,.;-alkyl group,

an aryl or C, ,-alkylcarbonyl group or

a C, ,-~alkoxycarbonyl group,

R. denotes a C,_,-cycloalkoxy or C,,-cycloalkyl-C, ,-alkoxy group
wherein the cycloalkyl moiety in each case may be substituted

by a C,,-alkyl or C,,-alkoxy group,

a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetra-
hydropyran-4-yloxy or tetrahydrofuranylmethoxy group,

an C; ,-alkoxy group substituted in the B-, y- or S-position

with regard to the oxygen atom by an azetidin-i-vl, 4-methyl-
homopiperazino or 4-ethyl-homopiperazino group,

a 3-pyrrolidinyloxy, 2-pyrrolidinyl-C, ,-alkyloxy,
3-pyrrolidinyl-C, ;-alkyloxy, 3-piperidinyloxy,
4-piperidinyloxy, 2-piperidinyl-C, ,-alkyloxy, 3-piperidinyl-



A denotes an imno group, B denotes a carbonyl group, C denotes a
1, 2-vinyl ene, ethynylene or 1, 3-butadien-1, 4-ylene Puﬁﬁ Dﬁgﬁgb 2003
- 21 D denotes an Cl_3-al kyl ene group, E denotes a Di Q %ﬁ am no
group, wherein the alkyl nmpieties may be identical or different, a
met hyl am no or ethyl am no group each substituted at the nitrogen atom by a
2- met hoxy-et hyl, 1-nethoxy-2-propyl, - met hoxy- propyl, 3-nethoxy-propyl,
t et rahydrof uran-3-yl, tetrahydropyrar-4-yl, tetrahydrofuran-2-ylnethyl,
1-met hyl - piperidin-4-yl, 1-ethyl-piperidin-4- yI 1- (t et rahydr of ur an-
3-vyl Cperalkpidxyl , acye cygl |

v opees A ¥ Py bQPiQPM§1Qé %ﬁkﬂaél @E%%& %dﬁgpor nor phol i no

bi s-( 2- nethox ﬁ ﬁ% aglno group, a pyrro d, "pipéeri

group eféRP 68& Ilﬁ §§B§Vﬁ?8ﬁéaeﬁynbhﬁxﬁr meENQMY§¢Ogam®psnyh-

pi per azfpo- glbypoxybsn+hukaﬂyﬁﬁo4a£6§ﬂﬁywa %. or ﬁtﬂ%%ah v
cycl opr gp¥bsin xc&pprgfﬂ t hyl qiéhox tetra- hydr o urg' 3 yI
t et r ahydr opyr 1] Wa%§%?%f HY|cafiodgie gyclic

t hi onmor BhBFPEED 8tewi de- shbetbtphedi by @rmétﬁ?ﬂl@ﬁlékhyingyo@@yphoIino
group, ah2igeet hoxynethyl)-pyrrolidino, 2-(ethoxynethyl)-pyrrolidino,

4- hydr oxy- pi peri di no, 4-nethoxy-piperidino, 4-ethoxy- piperidino,

4- (tetrahydrofuran-3-yl)-piperidino or 4-nnrpho|ino-piperidino group or D
t oget hebywthh ErgénabeediB¥dnegeNoRt@Mn ac etV in lof l{ﬁ“é haxygar bonyl

or etho rou and Rc denotes a cycl opro t hoxy,
cyclobu§§§@£?ﬁoxy, 8y8 opgntesnt a phenyl Jroub Which may Be mono-,

di- or trisubstituted by R;, wherein the substituents may be
identical or different and

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

C,.a-alkyl, trifluoromethyl or C,..-alkoxy group,
the tautomers, stereoisomers and salts thereof.

Most particularly preferred compounds of the above general
formula I are those wherein

R, denotes a hydrogen atom,
R, denotes a phenyl, benzyl or 1-phenylethyl group, whilst the
phenyl nucleus is substituted in each case by the radicals R,

and R,, whilst

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

denote a hydrogen, fluorine, chlorine or bromine atom,
X denotes a nitrogen atom,
A denotes an imino group,
B denotes a carbonyl group,

C denotes a 1,2-vinylene, ethynylene or 1,3-butadien-1,4-ylene
group,



tyl met hoxy or cycl ohexyl met hoxy group, 10 Decenber 2003 - 22 a

cycl obut yl oxy, cycl opentyl oxy or cycl ohexyl oxy group,

t et rahydr of uran- 3-yl oxy, tetrahydropyran-4-yloxy or teﬁ}gﬁvﬁnberzooa

dr of uran- 2-yl met hoxy group, a straight chained C2_4-al koxy group termnally

substituted by an azetidin-1-yl, 4-nethyl-honopi perazino or 4-ethyl-

honopi perazi no group, a 1l-nethyl-piperidiln-4-yloxy or

1- et hyl - pi peridin-4-yloxy group, a-(2lmethyl-piperidin-4-yl)-Cl_3-al kyl oxy

or (1-ethyl-piperidin- 4-yl) -Cl_3-al kyl oxy group, especially those

conmpounds wherein Ra denotes a hydrogen atom Rb denotes a 1-phenyl et hyl
group or a phenyl group wherein the phenyl nucleus is substituted by the
radi calls daneies Ren @hidaltkyRerendyrip whi ch may be identical or different,

each denote a hydrogen, fluorine, chlorine or brom ne atom X denotes a

nitrogen atom A depotes an imno group, B denotes a carbonyl group, C

denot e £ANLEF | Rhe (Cet iR ldmansma a3-omim. aditerelim ofeemd Kygr oup, D

denot esncidet dy | @ae 19¢ oipendf-LDecerhers 2003,+-, 23 E denotes a

di met hyl am no, di et hyl am no, Bis-(2-nethoxy- ethyl) -amno, N-nethyl-N

(2-nmet hoxy-ethyl) -am no, N-ethyl- N (2-nethoxy--ethyl)-am no,

N- met hyd -yl apiopydr anti ol amdhareghylp Neaoyic | apsapt weddyd + -tagd no,

N- et hﬂi&é&émwﬁ(yﬁy a 2-methoxy-ethyl, 1-methoxy-2-propyl,
2-methoxy-propyl, 3-methoxy-propyl, tetrahydrofuran-3-vyl,
tetrahydropyran-4-yl, tetrahydrofuran-2-ylmethyl, 1-methyl-
piperidin-4-yl, l-ethyl-piperidin-4-yl, 1-{(tetrahydrofuran-
3-yl) -piperidin-4-yl, cyclopropyl or cyclopropylmethyl group,

a bis- (2-methoxyethyl) -amino group,

a pyrrolidino, piperidino or morpholino group each optionally
substituted by one or two methyl groups,

a piperazino group substituted in 4-position by a methyl,
ethyl, cyclopropyl, cyclopropylmethyl, 2-methoxy-ethyl, tetra-
hydrofuran-3-yl, tetrahydropyran-4-yl or tetrahydrofuran-2-
yvlimethyl group,

a thiomorpholino, S-oxido-thiomorpholino or S,S-dioxido-thio-
morpholino group,

a 2- (methoxymethyl)-pyrrolidino, 2-(ethoxymethyl)-pyrrolidino,
4-hydroxy-piperidino, 4-methoxy-piperidino, 4-ethoxy-
piperidino, 4-(tetrahydrofuran-3-yl)-piperidino or
4-morpholino-piperidino group

or D together with E denote a hydrogen atom, a methyl, phenyl,
methoxycarbonyl or ethoxycarbonyl group and

R, denotes a cyclopropylmethoxy, cyclobutylmethoxy, cyclopen-
tylmethoxy or cyclohexylmethoxy group,



2-propyl) -am no, N nethyl-N(2-nmethoxy-propyl) -am no,
N- - net hyl - N- ( 3- net hoxy- propyl )-am no-, N-nethyl-N-(tetya-
hydr of ur an- 3--yl ) -anmi no, N nmethyl-N-(tetrahydropyran- 4{@?93%5‘?893
N-net hyl -N- (tetrahydrofuran-2-ylnethyl) -amno or N-nethyl-N
(1-net hyl - pi peridin-4-yl) -amno group, a pyrrolidino, piperidino or
nor phol i no group each optionally subétituted by one or two nethyl groups,
a pi perazino group substituted in 4-p éifion by a nethyl, ethyl,
cycl opropyl net hyl or 2-net hoxy-ethyl group, a S-oxido-thionorpholino group,
a 2- (mef heyrdmidw dzpyrd@li g - - pi peridino or
4- et hoxy- pi peri di no}qu)%/oulf)H ocgi%p%%fg}%%gérov%(%%ed@/ St JiRHRogen atom a
nmet hyl , phenyl or ethoxycarbonyl group, and R, denotes a
cycl opreopye et Hyakyo 10601 -GhUEN:EXY Qi t 1R} PRGN 17— 0 i
tetrahygdrofura _-%gl oxy, tetr a%dr opyr an- 4- yI-oxy or X’%ﬁe(%g ai&: thtrahy

Vi T SR o

hydr of uran--2- ‘strai ght chai ned C2_4-al koxy group
termnally substituted by an azetidin-l-yl or 4-nethyl-honopi perazi no

group, A gk -l | fid-4- I r_a.(l-ogethyl-piperidin--4-yl)
-Cl_3-al kyllcfrl;l;gtm_!r oﬁ#ﬁéﬁﬁée%g%%0%§%ﬁg geﬁmlglﬁéqg'aﬁ}r/‘gﬁgrl utede baoi soner s
and sal¥fs 43R iebn - e £ d sk pemdrsigleraainoalaml-e tdyipounds  of  gener al
for- miboandpifRrds mendianed by way of exanple: (a) 4- [
(3-chl oro-4-fluorophenyl) amno] -7- [3- (1-nethyl-pipe-
ridin-4--yl)propyloxy] -6-- [ (vinylcarbonyl) am no] -quinazoline, (b) 4- [

(3- chl er G—-eftlhydr-gpremildiaa-yaloxyb o [14-e N iREN T -4 -yl oxy
am no) ‘ngb%Q‘ 2-butel -1-yl1am no}-7-cycl opropyl net hoxy- qui na-

a (l-methyl-piperidin-4-yl)-C, ,-alkyloxy or {1-ethyl-piperidin-
4-yl) -C, ;-alkyloxy group,

especially those compounds wherein

R, denotes a hydrogen atom,

'R, denotes a 1-phenylethyl group or a phenyl group wherein the
phenyl nucleus is substituted by the radicals R, and R,, whilst

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

a hydrogen, fluorine, chlorine or bromine atom,
X denotes a nitrogen atom,
A denotes an imino group,
B denotes a carbonyl group,

C denotes a 1,2-vinylene, ethynylene or 1,3-butadien-1,4-ylene

group,

D denotes a methylene group,



zoline and (c) 4- [ (3-chloro-4-fluorophenyl) amno] -6-{ [4-

(nor pholin-4-yl) -

1- oxo0- 2- but en- 1-yl | ani nol - 7- cycl opr opyl met hoxy- qui nazol9 HeceiPsiélP3as t he
salts thereof. The compounds of general fornula | may be prepared, for
exam ple, by the follow ng processes: a) reacting a conmpound of general
formula wherein Ra to Rc, A and X are as hereinbefore defined, with a
conmpound of general forrmula Z1 - B - 2¢- D- E, (rrn) wherein B to E are
as herei nbefore defined and 10 Decenber 2003 - 25 71 denotes a | eaving

group su I g. |or.i ne e,atom or a
hydrox? @Qgﬁge%T%Zéﬁﬁﬁﬁﬁy(gﬁlno dlet &gpflgés §°§3]vent or

m xt ur 8Ehyl }s@midat s W@d%(ﬂrln@t@m-@ﬂd&) dmtmbhlef ethgii-de,
benzene- (cokiean@acchlanahenasif, IRHANALY Wl q 28BEANGH phel rahydr of ur an

or dio n in the presence i nor or gani c base and
opt i onal t&&hfﬁ% hy Wﬁﬂ#§blﬁgm§§@N -NeXpedieshoky -at

tenperatu@nce:epyﬂf}t \menw SWMhyﬂm(zph@t&ro@@ ~Yrabytgnpesabur es between - 20
f or.mul a en Zl denotes a

and 80 a f ener
IeaV|n§ g%&'l Nﬁe reagglqc S Bt )oﬁgPFf Cahjpgﬁ 8& Ni-{tgtras| vent or
m xt ur Y'EQ§Mﬁ@aﬂ&;x&hﬂammgcnewhymamqlcMIdtedeahydrmpyhﬁhtgpgmdee

benzengmlhglugnemﬂyyjyﬁﬂ¥yygﬂgﬁ,geﬁﬁﬁggp5o§ﬂ%g@h¥9§n5%n%/tetrahydrofuran

or di oxane .caonvenjéntl in the presence of “at organi ¢ base such

as tri SRGEENIng - Pymedi é-@rlpfsrdtdﬁ@t Ky Yani-RESpe; G‘ifﬁelp:l n the

a pyrrolidino, plperldlno or morpholino group each optionally
~ substituted by one or two methyl groups,

a piperazino group substituted in 4-position by a methyl,
ethyl, cyclopropylmethyl or 2-methoxy-ethyl group,

a S-oxido-thiomorpholino group,

a 2- (methoxy-methyl) -pyrrolidino, 4-hydroxy-piperidino or
4-methoxy-pipexridino group

or D together with E denote a hydrogen atom, a methyl, phenyl
or ethoxycarbonyl group, and

R. denotes a cyclopropylmethoxy, cyclobutyloxy or cyclopentyl-
OXy group,

a tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy or tetra-
hydrofuran-2-ylmethoxy group,

a straight chained C, ,-alkoxy group terminally substituted by
an azetidin-1-yl or 4-methyl-homopiperazino group,

a 1—methyl—piperidin-4—yloxy group or

a (l-methyl-piperidin-4-yl)-C, ,-alkyloxy group,



presence of N-ethyl-diisopropylamne (H nig base), whilst these organic
bases may simultaneously also act as solvent, or in tﬂﬁ gresgnﬁﬁ g an

i norgani ¢ base such as sodi um carbonate, potassiumca BReT Y Q di um
hydr oxi de sol ution expediently at tenperatures between --50 and 150C,
preferably at tenperatures between -20 and 80C. Wth a conpound of general
formula 11l wherein Z denotes a hyd,gxy group, the reaction is preferably
carried out in the presence of a dehydrating agent, e.g. in the presence
of iso-- butyl chloroformate, thionyl chloride, trimethyl chlorosilane,

phosphorlus taithhers festohosphonass pa @dde dirxamt hyl - disil azane,
N, N - di cycl ohexyl carbodi . i m de,

N, N - di cycl ohexyl car bodi i m de/ N- hydr oxysucci ni m de or
1--hydr%ﬂ® E@hk@Wlm@z@&etzwmﬂamﬁycn&ﬂdabkﬂsnbmpbddﬁﬁ e sRee-0af for-
4- di metdqyl ant nﬁapylsé%%mé\hé\h {flf_d' d zol e or

Ior| exp

tri phenyi phosphine/ carbon tetra ently in a solvent such as
nmet hyl ene chl ori de, tetrahydrofuran, dioxane, toluene, chlorobenzene,

di met hylsul phoxs d@hl@wy4 SRty nyilzLQ digRIThes (2003 mﬁQﬁ%’l"rDﬁ’n et hyl et her,

et hyl e co t her or_sul phol ane and optiona e presence
of a refz;xgt%:iy]%n4 a%jgeﬁné? ‘? djc "”a"%”ﬁf dAHE riciisa zetl imenper at ur es
between -50 and 150C, but preferably at tenperatures bet ween -20 and 80C.

) In opgergt I &PBL £, CPMPRUNGS of ner.al r a rein _the group E
|sI|nk£ Y FF{JD rou]? szwacgtlgi ﬁgﬁdu?*%gg&(#ga l}nd of
genermaﬁ%ﬂQhﬁ%rQXQ?z bpten}l Elﬂamundb ﬂMﬂMGiQprdﬁyhm&tﬁpxy>&uh@aD and X
are as diraiaheiore definéd and Z2

(c) 4—[(3~chloro-4—fluor0phenyl)amino]~6—{[4—(morpholin—4—yl)-

l-oxo—2—buten—1—yl]amino}—7~cyclopropylmethoxy—quinazoline
as well as the salts thereof.

The compounds of general formula I may be prepared, for exam-
ple, by the following processes:

a) reacting a compound of general formula
Ra /Rb
N
Lb , (IT)

wherein

R, to R,, A and X are as hereinbefore defined, with a compound
of general formula

Z, -B-C-D-E ,{IIT)

wherein

B to E are as hereinbefore defined and



denotes a | eaving group such as a hal ogenbato_m a substituted hydroxy or
sul phonyl ox roup such as a chlorine or bromne ato

met ﬁanegul p%ogyl oxy or p-tol uenesul phonyl oxy group, \Caqlﬁe%?"&%%(%%d of
general formula H- E' , (V) wherein FE denotes one of the groups
nmentioned for E hereinbefore, whichis linked to the group Dvia a
nitrogen atom The reaction is expediggtly carried out in a solvent such as
i sopropanol, butanol, tetrahydrofuran, dioxane, toluene, chlorobenzene,

di met hyl f or mam de, di met hyl sul phoxi de, nethylene chloride, ethylene glycol
nononetfy ldetivgres et Nyaeiag giregl {sdlb?t Ayl gt hggogénzggggggggs,_sggit L%nal ly in
the presence; ,of lLnorganic or tertiary organic ;e.g:

car bgnate o]?l%%t%ggkl)ﬂ%‘ %%r%&?rﬁ’e,oﬁ ?&X#lré?’ifcﬂ%ﬂ-c base, 10 Decenber 2003
- 27 e.g. triethylamne, or in the presence of N-ethyl- diisopropylam ne

Hi i ni hhSiet [ S y ..si_mul ttanequsly al so serve as
go: {/gln'?r k%rigé%c%ﬂrl]a%sl y@%ﬁ%ré@%ﬁlﬁé oﬁ‘%a 1rnqé51ctsloc}hve§%cé3%wr§uch as
an al k&% fr"fg}"éﬁ?nt%aW% it nenperena ral aeidgoe i inkl larid cEERR 1 deyt
e T e otihad CHANTY

however. o be carried out wthout a salvent or _
corrpountdetg%ghg}énre?éfrﬁ%r%l KR PPYFeRR T dithgheo RIsEsMPre i om a
conpounidi@fgyeheret digania Basé amtc%ima\mf,c hépg;miealgi%%@l@nb&oa

al kyl amg |4 u IS onvert cyl ation or

sul )p/) ho nrayélﬂaaic%anﬂ ﬂ}é]n %geg{tg'o %xés%lneﬁé’ é—%y Icteglp egﬁl%b’ﬁ(%i/ %%é"r?ﬁ&u & YofTgener al
for mul at39°6r- iprefesrpaurmt dfenparalrdsohatiween (- 0okinai B@¢oshi ch cont ai ns

With a compound of general formula III wherein Z, denotes a
leaving group, the reaction is optionally carried out in a
solvent or mixture of solvents such as methylene chloride,
dimethyl formamide, benzene, toluene, chlorobenzene,
tetrahydrofuran, benzene/tetrahydrofuran or dioxane
conveniently in the presence of a tertiary organic base such
as triethylamine, pyridine or 2-dimethylaminopyridine, in the
presence of N-ethyl-diisopropylamine (Hlinig base), whilst
these organic bases may simultaneously also act as solvent, or
in the presence of an inorganic base such as sodium carbonate,
potassium carbonate or sodium hydrokide solution expediently
at temperatures between -50 and 150°C, preferably at
Lemperatures between -20 and 80°C.

With a compound of general formula ITI wherein %, denotes a
hydroxy group, the reaction is preferably carried out in the
presence of a dehydrating agent, e.g. in the presence of iso-
butyl chloroformate, thionyl chloride, trimethyl chlorosilane,
phosphorus trichloride, phosphorus pentoxide, hexamethyl -
disilazane, N,N'-dicyclohexylcarbodiimide,
N,N'-dicyclohexylcarbodiinide/N-hydroxysuccinimide or
1-hydroxy-benzotriazole and optionally also in the presence of
4-dimethylamino-pyridine, N,N'-carbonyldiimidazole or
triphenylphosphine/carbon tetrachloride, expediently in a
solvent such as methylene chloride, tetrahydrofuran, dioxane,
toluene, chlorobenzene, dimethylsulphoxide, ethylene glycol



an am no, alkylamno or imno group, this may be converted by al kyl ation
or reductive alkylation into a corresponding al kyl ﬁunqﬂﬁ C:%)%geral
formula | or if a conmpound of general fornmula | is obt i ont ai ns
a carboxy or hydroxyphosphoryl group, this may be converted by
esterification into a corresponding ester of general formula | or if a
conpound of general fornmula | is obtained which contains a carboxy or
ester group, this may be converted by2feaction with an amine into a
correspondi ng am de of general fornula I. The subsequent esterification is

option i sol t or 1 xture of sol vents such as
nethylgk%%% f%kﬁ%% é%ékﬁ%or H&ethed gmevlghicdrarsenzene,

t et rahy%?%f%’%%fpn#elszema/ﬁ@ rza:tg&trrufajrcsfn orrediomdiam Glcd®sirardyadageously
in a cofd espongt fgy Pl yr QRHONA! 106 athhe% %tetnce of n acjd such as
a ydr a

hydr oc J 4n the presence o iNg Ay , @9, in the
presenEJESOJ c, 'a%‘btblﬁ”iﬁ TG oy rFé’c“@ertalﬁUéfmﬁ dsitorciege -20 and 8ooC.
trlnethylchlor05|lane 10 Decenber 2003 - sul phuric acid,

met hangsul-pha toluenesulp oni ¢ aC|d phosphor us trlchlorlde
phosphgaugﬂgéﬂ{OX|§: Plal588itek doxrmula I wherein

N, N - tévfc|q;m;;@|Rea;raadcﬁnnl¢add¢/ohttmmdmw@cmuamadmcm»ogen atom:
| - hydr oxy-benzotriazole and optionally additionally in the presence of

4-di met hyl anmi no- pyridi ne, N, N -carbonyl dii m dazole or

tripheﬁ?¥ i%h &omRgh afegeneriadr ifgemudenveni ent |y at  tenperat ur es
between 0 and 150C, preferably at tenperatures between 0 and 80C The
subsequent ester fqrmation nmay al so be carried out by reacting a conmpound
whi ch contains a cé%QgiyRmr hydr oxyphos-

N
A-B-C-D- 2,
X/
k\ . (IV)
N R

wherein

R, to R;;, A to D and X are as hereinbefore defined and Z,
denotes a leaving group such as a halogen atom, a substituted
hydroxy or sulphonyloxy group such as a chlorine or bromine

atom, a methanesulphonyloxy or p-toluenesulphonyloxy group,
with a compound of general formula

H - E” . (V)

wherein

E” denotes one of the groups mentioned for E hereinbefore,
which is linked to the group D via a nitrogen atom.

The reaction is expediently carried out in a solvent such as
isopropanol, butanol, tetrahydrofuran, dioxane, toluene,
chlorobenzene, dimethylformamide, dimethylsulphoxide,
methylene chloride, ethylene glycol monomethylether, ethylene
glycol diethylether or sulpholane, optionally in the presence
of an inorganic or tertiary organic base, e.g. sodium

carbonate or potascium hydroxide, a tertiary organic base,



phoryl group with a correspondi ng al kyl halide. The subsequent acylation or

sul phonyl ation is conveniently carried out in a solve r%#?ﬁﬁﬁ
sol vents such as nethylene chloride, dinethylfornman de, ﬂE ol uene,

chl orobenzene, tetrahydrofuran, benzene/tetrahydrofuran or dioxane with a
correspondi ng acyl or sul phonyl derivative optionally in the presence of a
tertiary organic base or in the presence of an inorganic base or in the
presence of a dehydrating agent, e-g>’ih the presence of isobutyl

chl orof ormat e, thionyl chloride, trinethyichlorosilane sul phuric acid,

met hangsul p i tql e phonlc aci orus trichloride,
phosphorﬁg Egﬁfgx gﬁun% %rgﬁgyiﬁo Fengrb % PﬁlgzgqN N -di cycl ohexyl

carbodﬁ#ﬁﬁﬂ%ﬁﬁﬁﬁ?@Wﬁ%&Sd@@mmgnh@§edn thﬁatoxyebenpmgamazobeseanmay

opt i onalllrroamlas@du%lwh%l@oe%%%% %fs 3%1%91@ h)éh@l ‘ElBW '1‘1?“
N, N - carbon%gglggl azol e qr triphenyl phosphi ne/ carbon te aghlorlde
e

expedi BAEFS Ap&CATEL BECREEH 3B OEnFUEHOEs GPeﬁéF&BPyméﬁaﬂenperatures
betwehalﬂd@nat8&@mp5h®t$ub$ewueﬂbeﬁlkgbabh@n15@°@ptbQEabEEf%%%Hl%d out in

| | h | hi d
glne?hi??%?@geg]¥b%%%hgén§%£¥gréénsu% ﬁﬁgr gﬁg%a%Fégﬁgwgahofuran

benzenéprwereahy édeiuben corrdiedx ans wilthoan hOSBéwemheDrZQﬁ3aﬂ-e&cst

al kyl abirng hadedhnpskell 3% <R =8SReRdl,R i or sul phonic acid ester
e.g. wth nethylgﬁghlde g?hy abrom!% gdﬁﬁéf%y sul phate or benzyl

chloride, optionally in the presence of a tertiary organic base or in the

presenge abcaﬁdh@gfg@nk%ebdﬁﬂentﬁbﬂegiQBRbbuﬁﬁ b@ﬁg@h@&ﬁ&e§09%hWEe& 0 and
150C, REGE%E%QL d whléi con%%g%%sa%e%mggg, a%ﬁylamlno or imino

group, this may be converted by acylation or sulphonylation

into a corresponding acyl or sulphonyl compound of general

formula I or

if a compound of general formula I is obtained which contains
an amino, alkylamino or imino group, this may be converted by
alkylation or reductive alkylation into a corresponding alkyl
compound of general formula I or

if a compound of general formula I is obtained which contains
a carboxy or hydroxyphosphoryl group, this may be converted by
esterification into a corresponding ester of general formula I
or

if a compound of general formula I is obtained which contains
a carboxy or ester group, this way be converted by reaction

with an amine into a corresponding amide of general formula I.

The subsequent esterification is optionally carried out in a
solvent or mixture of solvents such as methylene chloride,
dimethylformamide, benzene, toluene, chlorobenzene,
tetrahydrofuran, benzene/tetrahydrofuran or dioxan or most
advantageously in a corresponding alcohol, optionally in the
presence of an acid such as hydrochloric acid or in the
presence of a dehydrating agent, e.g. in the presence of

isobutyl chloroformate, thionylchloride, trimethylchlorosilane,



The subsequent reductive alkylation is carried out wwth a corresponding

car bonyl conpound such as fornmal dehyde, acetal dehyde, opi pnal yde,
acetone or butyral dehyde in the presence of a conpl exqﬁéfe‘gﬁrﬁ% d?(rgs e such

as sodium borohydride, l|ithium borohydride, sodiumtriacetoxyborohydride
or sodi um cyanoborohydri de, expediently at a pH of 6-7 and at anbi ent
tenperature or in the presence of a hydration cata- lyst, e.g. with
hydrogen in the presence of palladrud®charcoal, at a hydrogen pressure of
1 to 5 bar. The nethylation can al so be carried out in the presence of

formc ci.d as redu t| agent _a evat e t enperat ures, e.
t enper ft‘@rpé’s T VR e&rw%f’f()’é u?nttoa}h‘leﬂ@sﬂl&p?#ﬁ’ﬂl@n alcsldoar ri ed
out by gmaﬁ:thmglsa tmorlﬂ@epmedl nglors@ﬂrdnu\eepfea]rtbﬁoiﬂe c acid derivative with a

cor r espERAi NG di%jaqh yJT"I {je solvent or mxture of solvents such
as net hyl ene ¢ or| orma{m de, benzene, toluene, chl orobenzene,

tetrah Mfﬁwclcﬁ@m@nﬁmﬁxm@mymmmmm lost the ani ne used
may sumxiy@aﬁ@mdéhﬁf&%ﬁesqn@r&tptl%talﬂ@al A iien e 1R %e%% of a

tertlaé% anli ¢ pbase_ ,or n_the presence of "an i1norganic’ base or with a

corres T otk %"@%%WWQW@%@@%’@HC@ I‘bf”cérw&ﬁi&tlmﬁr@aé@é@t e.g.
in theq:rres:emimﬁlplﬁm@nﬂe/dalﬁmﬁpft@tmmldﬂlwy|c&1hr|e@1fi|e(ﬂi%ly at

NN S S RO TP o Ml 8 a1 R SR
N, N - dibeyraiasive iy |agad E6FiG i de/ N- hydr oxysucci ni mi de or

1- hydr oxy-benzotri azol e and optionally also in the presence of

4- di met hyl ani no- pyri di ne, - N, N' - carbonyl di i mi dazol e or

tri pheASp R PR STAARIGN §aY &lseditentaarrded oubedaber 2003 - -

30 reacting a compound which contains a carboxy or hydroxyphos-
phoryl group with a corresponding alkyl halide.

The subsequent acylation or sulphonylation is conveniently
carried out in a solvent or mixture of solvents such as
methylene chloride, dimethylformamide, benzene, toluene,
chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran or
dioxane with a corresponding acyl or sulphonyl derivative
optionally in the presence of a tertiary organic base or in
the presence of an inorganic base or in the presence of a
dehydrating agent, e.g. in the presence of isobutyl
chloroformate, thionyl chloride, trimethylchlorosilane,
sulphuric acid, methanesulphonic acid, p-toluenesulphonic
acid, phosphorus trichloride, phosphorus pentoxide,
N,N'-dicyclohexyl carbodiimide, N,N'-dicyclohexyl
carbodiimide/N-hydroxysuccinimide or 1l-hydroxy-benzotriazole
and optionally alsc in the presence of
4-dimethylamino-pyridine, N,N'-carbonyldiimidazole or
triphenylphosphine/carbon tetrachloride, expediently at
temperatures between 0 and 150°C, preferably at temperatures
between 0 and 80°C.

The subsequent alkylation is optionally carried out in a
solvent or mixture of solvents such as methylene chloride,
dimethylformamide, benzene, toluene, chlorobenzene,

tetrahydrofuran, benzene/tetrahydrofuran or dioxane with an



tenperatures between 0 and 150C, preferably at tenperatures between 0 and
80C. In the reactions described herei nbefore, any rea ﬁj% %gwgue§PEpresgnt
such as hydroxy, carboxy, phosphono, O0-al kyl - phosphono, E yl am no
or imno groups nmay be protected during the reaction by conventional
protecting groups which are cleaved again after the reaction. For exanple,
a protecting group for a hydroxy group may be a trinmethylsilyl, acetyl,
benzoyl, nethyl, ethyl, tert.butyl, t%%tyl benzyl or tetrahydropyranyl
group, protecting groups for a carboxy group may be a trinmethylsilyl,

u p | grou rotecting
3?23%2’?%%%?2? hena yeach ne) apSoxk ELPAIRIONATING i CAlmBRieT

u
ethyl, #Sofr6 §Fror ngbuWyFRgWSEbylth@dléﬁen?thﬁl beomyﬁegrdnmathym
protectsngpgaoapSrfbénaylaahm@rlaékybgeiagagiylﬂhnghg ? be a fornyl,
acetyl, éEEE%Eﬁ %8e£¥ gghox carboHé rteég e outox ony b
benzyl oxycar Bohy P SBRRTyPESfePhokPbERzyPrEFense 4 Qlﬁ%th@&?ﬁ@ﬁ%&lé@m@up and
addltloﬁépﬁﬁleﬂﬁﬁYthe bemperagnoep, betpééhabyén@rDQ@OC/¥??é¥é¥ég¥ NG group

used is S ng | I gd for exanple by hydrolysi's in an
aqueoustgﬁésg%?hkésgﬁgﬁﬁggg grgnalgg%rgpanollmater acetic acid/ water,

tetrahydrofuran/water or dioxan/water, in the presence of an acid such as

trifluoThacenyseated: bydneehberitiacidion syl oo i&da&k K, the
presen of a% Zﬁﬁall a ase sugh aé sod |un1ﬁ£ dr oxi or potaSS|um

hydrOX|§% O?SBSPS%P%a??§b°%Yg CPRPPHRI pFeckR e %@rm¢¥ﬁﬁhYdmmthyI5|lane at
t enper aceesldehvden Prapiod2Ddehy@s of atabbye abr tienPRF Al Petyvegn, 10 and
100C. %Qrgggﬁggeéfzgogompféx metal hydride such as sodium
borohydride, lithium borohydride, sodium triacetoxyborohydride
or sodium cyanoborohydride, expediently at a pH of 6-7 and at
ambient temperature or in the presence of a hydration cata-
lyst, e.g. with hydrogen in the presence of
palladium/charcoal, at a hydrogen pressure of 1 to 5 bar. The
methylation can also be carried out in the presence of formic
acid as reduction agent at elevated temperatures, e.g. at
temperatures between 60 and 120°C.

The subsequent amide formation is carried out by reacting a
corresponding reactive carboxylic acid derivative with a
corresponding amine, optionally in a solvent or mixture of
solvents such as methylene chloride, dimethylformamide,
benzene, toluene, chlorcbenzene, tetrahydrofuran,
benzene/tetrahydrofuran or dioxane, whilst the amine used may
simultaneously serve as solvent, optionally in the presence of
a tertiary organic base or in the presence of an inorganic
base or with a corresponding carboxylic acid in the presence
of a dehydrating agent, e.g. in the presence of isobutyl
chloroformate, thionyl chloride, trimethylchlorosilane,
phosphorus trichloride, phosphorus pentoxide,
N,N'-dicyclohexylcarbodiimide,
N,N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide or
1-hydroxy-benzotriazole and optionally also in the presence of
4-dimethylamino-pyridine, N,N'-carbonyldiimidazole or
triphenylphosphine/carbon tetrachloride, expediently at



However, a benzyl, methoxybenzyl or benzyl oxycarbonyl group is cleaved,
for exanple hydrogenolytically, e.g. with hydrogen in 10 D&M g of a
catal yst such as pall adiunicharcoal in a suitable solven suc as nethano
et hanol, ethyl acetate or glacial acetic acid, optionally with the
addition of an acid such as hydrochloric acid at tenperatures between 0
and 100C, but preferably at tenperatures between 20 and 60C, and at a
hydrogen pressure of 1 to 7 bar, but aPeFerany 3to5 bar. A

2, 4- di met hoxybenzyl group, however, is preferably cl eaved in

trifl um&ﬁﬁ@fa@uﬁéédbéihé&% Pr &g r&’c%,l 3&‘ ra\pelézt?f)tr Etregxfé l}?diol{,ﬁeﬁ-, an acid

tert. bg:x%/l carbon% @roup I's prefe

such as”%r¥§¥mo? odeet8%°@cid or hydrochl oric acid or by treating with
iodotrlnethyIS|Iane optlonally using a solvent such as nethylene chloride,
di oxan, or d| e th A tr| fl uoroacetyl group is preferably
cl eavedIrbr@l%rea | ng %?F@%?Cg Rt qﬂ}?ﬁ"ocﬂﬂYorqetﬁ%FcJNﬁ Bpsrdpsnal ly in
t he pr@@ﬁ@t o$u©hs@$vle)rdr®qch @srianet,i Elasighdio ! enpanaiiungs, Heiueen 50

and 120G ¥, b&lﬁrfﬁﬁiﬁ‘& C?iiﬁﬁg@'or 0Xi %e sol g%l& nd(r)aél onal I iI'n the

presence of a solvent. su firan S en 0
and SOGE%WIHalPEQIC‘@PWHZJr@@r eﬁ@?*@ﬂ%ﬁ@ apvews witikel pres ereaveld

hydr aziargial £t ey eS8 sch as net hyl amine, et hyl am ne or
n-butylam ne in a solvent such as nethanol, ethanol, isopropanol,
t ol uene/ water or dioxan at tenperatures between 20 and 50C. A single alkyl

group oy xatmbyed fyon st A grthal lﬁdrp@&rydyag@o ggrdaﬁlp iyt B esdi um

i odi de,¢ of4 Iv nt su h as.a eto hy hyI ket one,
acet oni tr ?‘F § g 1E‘rTV‘e]t h;/%cfaeor ! me T4 ¢ #¥FYdnd 150C,
but pr éf’@rtéﬂl kanzyle e reatrady drsipyeemyd0 gxranhplOOC

protecting groups for a carboxy group may be a trimethylsiiyl,
methyl, ethyl, tert.butyl, benzyl or tetrahydropyranyl group,

protectipg 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, trifluoroacetyl, ethoxycarbonyl, tert.-
butoxycarbonyl, benzyloxycarbonyl, benzyl, methoxybenzyl or
2,4—dimethdxybenzy1 group and additionally, for the amino
group, a phthalyl group. |

Any protecting group used is optionally subsequently cleaved
for example by hydrolysis in an aqueous solvent, e.g. in water,
isopropanocl/water, acetic acid/water, tetrahydrofuran/water ox
dioxan/water, in the presence of an acid such aé
trifluorocacetic acid, hydrochloric acid or sulphuric acid or in
the presence of an alkali metal base such as sodium hydroxide
or potassium hydroxide or aprotically, e.g. in the presence of
iodotrimethylsilane, at temperatures between 0 and 120°C,

preferably at temperatures between 10 and 100°C.



10 Decenber 2003 - 32 Both al kyl groups may be cl eaved from an

O 01--di al kyl - phos- phono group with iodotrinmethyl sil

bronotri methyl silane or chlorotrinmethylsil ane/ sodi um%!a?%?@?b%rgrooaxanpl e,
in a solvent such as nmethyl chloride, chloroformor acetonitrile at tenpe-
ratures between OC and the boiling tenperature of the reac- tion m xture,
but preferably at tenperatures betweeg, 20 and 60C. Moreover, the conpounds
of general fornmula | obtained may be resolved into their, enantiomers

and/ or di astereoners, as nmentioned hereinbefore. Thus, for exanple,

Ci s/ tr alasvaviod UreoemByl bendtgmalyes ziylt ort Behkytbkydldbbhgnsghsgpess, and
corrpou%q_%a‘)g&h&;tr Ie%caasn'% on %Tt%tl cal Ly act |1;/Le carbon at gn}ﬁr}ny be separat ed
into their endntiomsre ey dYFogerelyhicalie &gt Fih roPes Aay be

r esol vé&dhebpregiomomtagraphacdlyst shehces aadlbddos/charesslt har aof, the
compou f r I i i cu tes_my be
separ a?%t%}?l%i[bﬁ%lﬁéer{(tgoﬁlﬁ&s g}eé g?*_%qr‘&@}tﬁﬁggﬁrN?tﬁ§la%§8E$?g| °E. L. in

" Topi cgliari8le rsstiehiatide optjemaldy wilthy thet eddéténnepf18%1ncidto t heir
opt i calsuaht iaROU8Mraiil GAMAULES 0f raaperakuiatmikbawvbeW bhagh h68st 2
asyrme%rl C bog g_atoms may be resolved into_their diasteregners on the

basis OF%t R&T &t SR VIR OFEHEER 48i AFInePRBdsankndtnaper se,
e.g. bhydmogeat ggreephyreand ar thor acbiaenabutcpystfakhbigt 3oBo 8nHari.f at hese
conpou 0,'%—%{'?11 j j [ m t hey _nmay subsequent|y .be resol ved
into t%e _ eﬁarﬁ%%aéﬁngﬁ%ﬁ%ﬁegog%g%f 1 epéfﬁéﬁifﬁgkrg S?ngr gferably
separ aft&d Iy cxsiagat ise parist iion then pelkisealcephdsesieplby recrystallisation
froman optically active solvent or by reacting with an optically active

A tert.butyl or tert.butyloxycarbonyl group is preferably
cleaved by treating with an acid such as trifluorocacetic acid
or hydrochloric acid or by treating with iodotrimethylsilane
optionally using a solvent such as methylene chloride, dioxan,
methanol or diethyl ether.

A trifluorocacetyl group is preferably cleaved by treaﬁing with
an acid such as hydrochloric acid, optionally in the presence
of a solvent such as acetic acid at temperatures between 50 and
120°C or by treating with sodium hydroxide solution optionally
in the presence of a solvent. such as tetrahydrofuran at tempe-
ratures between 0 and 50°C.

A phthalyl group is preferably cleaved in the presence of
hydrazine or a primary amine such as methylamine, ethylamine or
n-butylamine in a solvent such as methanol, ethanol,

isopropanol, toluene/water or dioxan at temperatures between 20
and 50°C.

A single alkyl group may be cleaved from an 0,0'-dialkylphos-
phono group with sodium iodide, for example, in a solvent such
as acetone, methylethylketone, acetonitrile or dimethylform-
amide at temperatures between 40 and 150°C, but preferably at
temperatures between 60 and 100°C.



substance which forns salts or derivatives such 35 ﬁ.g esters or am des
with the racem ¢ conpound, particularly acids and the tiv %ﬁgg
derivatives or alcoﬂgls t hereof, and separating the ?%?ﬁé Og m xt ure
of salts or derivatives thus obtained, e.g. on the baS|s of their
differences in solubility, whilst 10 December 2003 - 33 the free antipodes
may be released fromthe pure diasteregneric salts or derivatives by the
action of suitable agents. Optically active acids in conmobn use are e.qg.
the D and L-fornms of tartaric acid or dibenzoyltartaric acid, di-

o-t ol yl BaFharlkyacoupal ey abé deleavee| £ comcat, 0, canphons Jgﬁggg aci d,

d i d. An icall aptlve alcohol
oy be. %hfﬁﬁxgréﬁﬂa“tﬁ A6 PndthPLEBH oA s taniyat or oup
in ani d‘ég OFBFH@%H eilang/pediug Hodide )ﬁ%mmmbw,caln‘bcm)ﬁolvent

Furt her such, thaeﬁhmDOCIHﬁ§rQaef %Hl%@ofofm)’opea £ d nfo & he Sal ts

th f tical use |nto t e yS|oIo 55[
an;S?aB?gﬁgé%CBeéw én ?g%ﬂé Lkﬁ aRE t%&ﬁ?ﬁﬁtqﬁﬁ(ﬁi\MhQﬂraﬁﬂv-be used

for thi5sipurposburacl bde poeferaiahpl £t hyshimetd Qidds asd hedty dhy QM ¢ aci d,
sul phurgge@cid, phosphoric acid, fumaric acid, succinic acid, lactic aC|d,
citric acid, tartaric acid or maleic acid. Mreover, if the nem/conpounds
of formula | thus obtained con- tain a carboxy, hydroxyphosphoryl, sul pho

or Stméﬁéws!k ghe UBombHeNa S BYE StIseaetd Youid 983 8% eSS0 Ve”ed
into th i t her eof m%nth | nor gani ¢ or_or éﬁic]gasééﬁ'ﬁgftléﬁ 4rly for
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| ohex am ne, et hanol an ne,
S?L?ﬁZk an]nggéﬁnge&r?%ghg eaQYQu_ HQ trans isomers, and compounds
with at least one optlcally active carbon atom may be separated

inteo their enantiomers.

Thus, for example, the cis/trans mixtures may be resolved by
chromatography into the cis and trans isomers thereof, the
compounds of general formula I obtained which occur as

racemates may be separated by methods known per se (cf.

Allinger N. L. and Eliel E. L. in "Topics in Stereochemistry™,
Vol. 6, 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 subsequently be resolved into the
enantiomers as mentioned above.

The enantiomers are preferably separated by column separation
on chiral phases or by recrystallisation from an optically
active solvent or by reacting with an optically active
substance 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 conpounds of general fornulae Il to V used as starting materials are
known fromthe literature in sone cases or may be obt%ngerQ%/er%bgods
known fromthe literature (cf. Exanples | to VII). For exXanple, a starting
conpound of general fornmula | is ob- tained by reacting a 7-fluoro-6-nitro
conpound correspondingly substituted in the 4 position with a
correspondi ng al koxi de and subsequengky_reducing the nitro conpound thus
obtai ned or 10 Decenber 2003 - 34 a starting conpound of general fornula
IV is obtained by reac- ting a 7-fluoro-6-nitro conpound correspondi ngly
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parti cul ar an i nhi piting effect on si frans- ductidn Tedi at ed by the
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\I/E\hG::cE %ﬁg‘gh?ﬁ%%ﬁ:& %&?nmd&mﬁose surleﬂvdéﬁmayr@ rg}ﬁeldf g-rgi i \cl)mnt depend on
stinmulation by EGF or TG+ al pha. Acell line of murine origin dependent on
in- t erfetttidriordd L-the Wingdowass gsnetdaally 1medif ikl ddh @SS nto

the salts thereof, particularly for pharmaceutical use into the

physioclogically acceptable salts with inorganic or organic

acids. Acids which may be used for this purpose include for

example hydrochloric acid, hydrobromic acid, sulphuric acid,

phosphoric acid, fumaric acid, succinic acid, lactic acid,

citric acid, tartaric acid or maleic acid.

Moreover, if the new compounds of formula I thus obtained con-
tain 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 IT to V 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 VII).

For example, a starting compéund of general formula I is ob-
tained by reacting a 7-fluoro-6-nitro compound correspondingly
substituted in the 4 position with a corresponding alkoxide

and subsequently reducing the nitro compound thus obtained or



functional human EG--R was used here. The proliferation of these cells
known as F/L-HERc can therefore be stinmulated either H{ gg 9&1! 3 or by
EGF (cf. von Rtden, T. et al. in EMBO J. 2, 2749-2756 ? |erce,
J. H et al. in Scien- ce 239, 628-631 (1988)). The starting naterlal used
for the F/L-HERc cells was the cell line FDC-P1, the production of which
has been described by Dexter, T. M al. in J. Exp. Med. 152, 1036-1047
(1980). Alternatively, however, other” grow h- fact or - dependent cell's may
al so be used (cf. for exanple Pierce, J. H et al. in Science 2-12,

628- 63La( E888)inShicatipount_oet gRherhd EBkhmid: ry51=64,(1992) 3 ggggfexjﬁmgg;
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was useHlFBratﬁ@IE?EP@§§FBﬁ gPmphengc-- R cDNA and the |ine GP+E86 (cf.

Markowitz, D. et al. inJ. Virol. .EZ 1120- 1124 (1988)) was used as the

ackagi c The test was erforned as follows: F/L--HERc cells were
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t he ceII Brolgferﬁﬁlon bel ng sti
ilst this may be achieved for example by inhibiting

ligand bonding, receptor dimerisation or tyrosine kinase it-
self. It is also possible to block the transmission of signals
to components located further down.

The biological properties of the new compounds were investi-
gated as follows:

The inhibition of the EGF-R-mediated signal transmission can
be demonstrated e.g. with cells which express human EGF-R and
whose survival and proliferation depend on stimulation by EGF
or TGF-alpha. A cell line of murine origin dependent on in-
terleukin-3-(IL-3) which was genetically modified to express
functional human EGF-R was used here. The proliferation of
these cells known as F/L-HERc can therefore be stimulated
either by murine IL-3 or by EGF (cf. von Riiden, T. et al. in
EMBO J. 7, 2749-2756 (1988) and Pierce, J. H. et al. in Scien-
ce 239, 628-631 (1988}).

The stérting material used for the F/L-HERc cells was the cell
line FDC-P31, the production of which has been described by

Dexter, T. M. et al. in J. Exp. Med. 152, 1036-1047 (1980)
Alternatively, however, other growth-factor-dependent cells
may also be used (cf. for example Pierce, J. H. et al. in
Science 239, 628-631 (1988), Shibuya, H. et al. in Cell 70,
57-67 (1992) and Alexander, W. S. et al. in EMBO J. 16, 3683~



either EGF (20 ng/m ) or nurine IL-3. The IL-3 used was obtai- ned from
culture supernatants of the cell line X63/0 mL-3 (cf |§ 3 H et
al. in Eur. J. Inmunol. 1la, 97-104 (1988)). The conpounds according to the
invention were dis- solved in 100% di net hyl sul phoxi de (DMSO) and added to
the cul- tures in various dilutions, the maxi num DMSO concentration being
10. The cultures were incubated for_ﬂﬁﬁyours at 37C. In order to determ ne
the inhibitory activity of the conpou according to the invention the
relative cell nunber was nea- sured in OD. units using the Cell Titer 96TM
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1124 (1988)) was used as the packaging cell.
The test was performed as follows:

F/L-HERc cells were cultivated in RPMI/1640 medium (Bio-
Whittaker), 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% CO2. 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
medium (200 ul), the cell proliferation being stimulated with
either EGF (20 ng/ml) or wmurine IL-3. The IL-3 used was obtai-
ned from culture supernatants of the cell line X63[0 mIL-3
(cf. Karasuyama, H. et al. in Eur. J. Immunol. 18, 97-104
(1988}) . The compounds according to the invention were dis-
solved in 100% dimethylsulphoxide (DMSO) and added to the cul-
tures in various dilutions, the maximum DMSO concentration

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

In order to determine the inhibitory activity of the compounds
according to the invention the relative cell number was mea-
sured in O.D. units using the Cell Titer 96T AQ eous Non-Ra-
dicactive 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:



caused by hyperfunction of tyrosine kinases. These are e. g beni gn or
mal i gnant tunours, particularly tunours of epithe- 1 E§2§ﬁ§'the"a'
origin, netastasisation and the ab- normal prollferatlon %ﬁ

endot helial cells (neoangi o- genesis). The conpounds accprdlng to the
invention are also useful for preventing and treating diseases of the
airways and lungs which are acconpankgd_by increased or altered production
of nmucus caused by stinulation by tyrosine kinases, e.g. in inflammatory
di seases of the airways such as chronic bronchitis, chronic obstructive
bronchitis, asthnma, bronchiectasis, aIIerglc or non-allergic rhinitis or

. itis. cysti ficiency, or coughs,
oul onary e THRNLry [P0 St Rferiessntons ajrways. The
g

pul nonary enphysjena, _ _
conpounds are al sdExampdbkl yof. or treatlngrdlseaﬁesl@ﬁ t he strointestinal

tract and bile duct and gall bljdder wq! mﬁ associ ated Wi th disrupted
activity of the ftyrosine kinasefs, such’a 2% e founq.e.g. in chronic
inflammatory changes such as cholecystidg §s Gronn s diseasq, ul cerative 10
Decenber 2003 - - jtis wlcers in the nacfrm nt estilnal tract or
such as may occur irl%b@eases of the gaé}ﬁﬁintestlnal tract] which are
associated wth ji ncreased secretions, sughzs Menetrier s sease,
secreti ng adenonas—end—p+ete-rHo65S Cyndrone. lA—addition, tthe conpounds of
general formula || _and the phyS|oIog|caIF§ accept abl e salts t hereof maybe
used to treat qother disiBases claused by ahrpor mel™ function of| tyrosine
ki nases, such as—e—g—eptderfa-—hyperprolteration—{psoria |s),
|nflannatory processes, di seases of the imune

The compounds of general formula I according to the invention

thus inhibit signal transduction by tyrosine kinases, as de-
monstrated by the example of the human EGF receptor, and are
therefore useful for treating pathophysiological processes
caused by hyperfunction of tyrosine kinases. These are e.g.
benign or malignant tumours, particularly tumours of epithe-
lial and neuroepithelial origin, metastasisation and the ab-

normal proliferation of vascular endothelial cells (necangio-
genesig).

The compounds according to the invention are alsoc useful for
preventing and treating diseases of the airways and lungs
which are accowmpanied by increased or altered production of
mucus caused by stimulation by tyrosine kinases, e.g. in
inflammatory diseases of the airways such as chronic
bronchitis, chronic obstructive bronchitis, asthma,

bronchiectasis, allergic or non-allergic rhinitis or
sinusitis, cystic fibrosis, al-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 tyrosine
kinases, such as may be found e.g. in chronic inflammatory
changes such as cholecystitis, Crohn's disease, ulcerative



system hyperproliferation of haematopoietic cells, etc. By reason of their
bi ol ogi cal properties the conpounds according to the 4 #gﬁ&§gﬁ§g be used
on their own or in conjunction with other pharmacol ogically active _
conpounds, for exanple in tunmour therapy, in nonotherapy or in conjunction
with other anti-tunour therapeutic agents, for exanple in conbination with
t opoi sonerase inhibitors (e.qg. etopqsigelz mtosis inhibitors (e.g.

vi nbl asti ne), compounds which i nt er act “With nucleic acids (e.g.

cis-platin, cyclophospham de, adrianycin), hornone antagonists (e.qg.

t | fem)itiahi Bhgof t I . (e.g._b-FU etc.), cytokines
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ng/ kg. For adm nistration they are fornulated with one
By reason of their biological properties the compounds
according to the invention may be used on their own or in
conjunction with other pharmacologically active compounds, for
example in tumour therapy, in monotherapy or in conjunction
with other anti-tumour therapeutic agents, for example in
combination with topoisomerase inhibitors (elg. etoposide) ,
mitosis inhibitors (e.g. vinblastine), compounds which interact
with nucleic acids (e.g. cis-platin, cyclophosphamide,
adriamycin), hormone antagonists {e.g. tamoxifen)}, inhibitors
of metabolic processes (e.g. 5-FU etc.), cytokines {(e.qg.
interferons), antibodies, etc¢. For treating respiratory tract
diseases, these compounds may be used on their own or in
conjunction with other therépeutic agents for the airways, such
as substances with a secretolytic, broncholytic and/or
antiinflammatory activity. For treating diseases in the region
of the gastrointestinal tract, these compounds may also be
administered on their own or in conjunction with substances
having an effect on motility or secretion. 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, sub-
cutaneous, intramuscular, intraperitoneal or intranasal route,
by inhalation or transdermally or orally, whilst aerosol for-

mulations are particularly suitable for inhalation.



or nore conventional inert carriers and/or diluents, e. g mﬁth corn

starch, |actose,-glucose, mcrocrystalline cellulose, bépﬂﬁ%earate,
pol yvi nyl pyrrol i done, citric acid, tartaric acid, mater er/et anol ,
wat er/ gl ycerol, water/sorbitol, mater/polyethylene glycol, propyl ene

gl ycol, stearyl alcohol, carboxynethylcellul ose or fatty substances such

as hard fat or suitable m xtures thereof in conventional galenic
preparations such as plain or coat €d %l et s, capsul es, powders, suspen-
sions, solutions, sprays or suppositories. The follow ng Exanples are
intended to illustrate the present invention without restricting it:
Preparatlon of the starting conpounds: Exanmple T

6- Ani noF2Y| PRABFEREPRARTE) BAEnbhe7cpBPoUndet Aytopdpeyi tonchd. OAvandiod- [

(3- brOﬁEﬁhegEhbr@EEQOhsea £b3- wﬁ%mUEiB¥ae8'p?£tgﬁ?atﬁ% Jparticu ?E}y 35

4-yl | nit
or ot haBtedid 1%%ee8; 351 Bpar 86eraciuces tindy Weusdl. (oreserabdy Then

540 ny @flriénmgdwgerFareaddﬂﬁdsmt&hloﬁtthéynﬂreTh@rﬁ@ﬁ&%é@”wﬂ%KéHﬁg i s
refl uxegd,f b nut es. For ki ng.up the cool ed reaction
mxturegfsl%gé QBBXQHEEES%% %ﬁer &fhanot S m%/05|§hf?%%tﬁ,tﬁ 95 REEBdi um
hydr oxi 88¥8oFtLareh, éanrbpaed ﬂluhoee,ng¢r&kry3tmlblmadcellﬁloééd for about
20 ”1nuﬁ§§ne§mﬁmpé€EEQEEéte ?Gggyiﬁ SE61180n f'é%@%fg §C1d hed w th 200

m of marnhethano oncentr evaporat i LAt %ed
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10 Deceghgr, .2 g 9 ioglun1sulg ate and concentrated by evaporation,

| eavi ng- & 8 thg cal ose Or rfatty su stances such as hard fat or
sultable mixtures thereof in conventional galenic preparations
such as plain or coated tablets, capsules, powders, suspen-

sions, solutions, sprays or suppositories.

The following Examples are intended to illustrate the present
invention without restricting it:

Preparation of the starting cbmpounds:
Exampie T

6-Amino—4—[(3—brom0pheny1)amino]~7-[3—(1—methyl—piperidin—
4-yl)propyloxyl -gquinazoline

1.00 g of 4-{(3-bromophenyl)amino] -7~ [3- (1-methyl-piperidin-
'4-yl)propyloxy]—6—nitro—quinazoline is dissolved in 16 ml of
water, 35 ml of ethanol and 1.3 ml of glacial acetic acid and
heated to boiling. Then 540 mg of iron powder are added with
stirring. The reaction mixture is refluxed for about another
35 minutes. For working up the cooled reaction mixture is
diluted with 15 ml of ethanol, made alkaline with 15 N sodium
hydroxide solution, combined with 20 g of Extrelute and stir-
red for about 20 minutes. The precipitate formed is suction
filtered and washed with 200 ml of warm ethanol. The filtrate
is concentrated by evaporation, mixed with about 30 ml of
water and extracted 3 x with 70 ml of methylene chloride/me-

thanol (9:1) each time. The combined extracts are dried over



Yield: 716 nmg (76 O of theory), Melting point; 191-198C Mass spectrum
(ESI+) : mz = 470, 472 [M+H The foll ow ng conpounds ﬁ } g3

anal ogously to Exanple I: (1) 6-Am no-4- [ (3-bronopheny am Q? - [ 2-
(1-met hyl - pi peridin- 4 -yI) et hoxy] -quinazoline Melting point: 197C Mass
spectrum (ESI+) : nlz 456, 458 [NHFﬂ + (2)

6- Am no-4-[ ( 3- bronnphenyl)anlno] 7-[ (1-et hyl - pi peridin-

4- yl)nethoxy] qgui nazoline Ml ting p0|ﬁP ~207-208C Mass spectrum (ESI +)

m z 442, 444 [M+H + (3) 6- Am no--4- (3- bronnphenyl) amno] -7- |
(1- met hybdﬂuﬁeéuﬂ Aa té aﬁaom ' g 170C Mass
tpectr iy (BT bRiacd-hd WAoo MU RAZR e MELLI0; 891 M éad0F )

6- Anlno ?¢€3° %FGro 4- quorophenyI)anlno] 7-cycl opropyl -

nethonyqalﬁazmlsnﬁgN@?$|%goﬂoﬁméérﬁpQCIFﬁ val ue: 0.68 (silica gel, ethyl

acet at g}, ié% gééggng 4h;£3b§%%9r0747fluorophenyl)anino]-?-cyclobutyl-

OoXYy- qui nazoli Val (S|I|ca gel, cycl ohexane/ ethyl acetate =
3:4) Nbassspeettunn( BB F) & ez = 4399, 4361 [Mvmﬂ + (6)

6- Am no- 4- [(3--ch|oro 4-f| uor ophenyl ) am no] - 7- cycl opent yl - oxy- qui nazol i ne
Rf value 0,33 (silica gel, cyclohexane/ethyl acetate = 1:1) Mass spectrum

(ESI +) TheyboLlaying squmpauis ane deiceitrd 2003 goully (K Example I:
6- Ani no- 4--[(R) - (1- phenyl - et hyl )am no] - - 7- cycl obut yl oxy-
(1) 6—Amino—4—[(3—bromophenyl)amino]—7—[2—(1—methyl—piperidin—
4-yl})ethoxy] ~-quinazoline
Melting point: 197°¢
Mass spectrum (ESI*): m/z = 456, 458 [M+H]"*

(2) 6-Amino—4-[(3—bromophenyl)amino]~7—[(1—methy1—piperidin—
4-yl)methoxyl -quinazoline

Melting point: 207-208°C

Mass spectrum (ESI'): wm/z = 442, 444 [M+H]*

(3) 6-Amino-4- [(3-bromophenyl)amino] -7- [ (i-methyl-piperidin-
4-yl}oxyl] ~quinazoline

Melting point: 170°C

Mass spectrum (ESI"): m/z = 428, 430 [M+H]*

(4) 6-Amino-4-{ (3-chloro-4-fluorophenyl)amino] - 7-cyclopropyl-
methoxy-quinazoline

Melting point: 209°C

R, value: 0.68 (silica gel, ethyl acetate)

(5) 6-Amino-4- [(3-chloro-4-fluorophenyl)amino] -7-cyclobutyl-
oxy-quinazoline

R value: 0.32 (silica gel, cyclohexane/ethyl acetate = 3:4)
Mass spectrum (ESI'): m/z = 359, 361 [M+H]*

{6) 6-Amino—4—{(3-chloro—4—fluorophenyl)amino]—7—cyclopenty1—
oxXy-quinazoline

R value: 0.33 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI'): m/z = 373, 375 [M+H]®



qui nazoline R value: 0.28 (silica gel, ethyl acetate) Mass spectrum
(ESI+) : mz =335 [MH + (8) 6-Amino-4-[(R - (I

phenyl - et hyl ) am no] - 7- cycl opr opyl nmet h- oxy- qui nazol i ne1we?ﬁﬁtl%:208.354
(silica gel, ethyl acetate) Mass spectrum (ESI+) : mz = 335 [MH (9)
6- Am no-4-[ (R) - (1- phenyl - et hyl )am no] - 7- cycl opent yl oxy- qui nazoline Rf
value: 0.20 (silica gel, ethyl acetate Mass spectrum (ESI+) @ mz = 349
[MH + (10) 6-Am no-4- [ (3-chloro-4- QLrorophenyI) amno] -7- [3- (1-
met hyl - pi peri di n-4-yl)propyl oxy] -qui nazoline Rf value: 0.12 (silica gel,
met hyl ene chl ori de/ met hanol /con centr at ed aqueous ammoni a solution =

90: 10: 0. 1% Mass spectrum (ESI+) : mz = 444, 446 [M+H + (11)

6- Ami noS 4l [ ¢ 32ehreré=4{R) uéiophenyl)at:rhrlb] amamtewayrylom@;w}aﬁ;m yl)
met hoxyd;ugﬂaggzghéne Mel ti ng poi nt: 162-164C Rf value: O 55 (silica gel,
et hyl ali&;ate/rre a%ao Mass spectrum (ESI-) @ mz 387, 389 [MHI
(12) 6 ( cﬁﬁl&rld:%ﬁqluore&myénﬁqet@medo] e [ (9 -

(tet raHydsafapaotﬁuml YBE8Y))-quifmzolize [(MRfgjval ue: 0. 27 (silica gel, ethyl
acet at e/ net hanol 9:1) Mass spectrum (ESI-) : mz = 373, 375 (MH (13)
6- Am no- 4- él (3- chI or o-4-fl uorophenyl) amno] -7- [ (tetra-

hydr opy f&h- 19!'!“}@*~§2y‘]z i]t(thatb’rphenyRFet/]ay]JBamﬂad]l "(Sd:yctr@:ggi 1t
acetateéjrggt hailol —1 Mass spectrum (ESI-) : mz = 387, 389 [MH " 10
Decenber 2093 +*%9 Phe

Ry value: 0.54 (silica gel, ethyl acetate)
Mass spectrum (ESI*): m/z = 335 [M+H]*

(9) 6—Amino—4—[(R)—(1—pheny1—ethyl)amino]—7~cyclopentyloxy—
quinazoline

Re value: 0.20 (silica gel, ethyl acetate)
Mass spectrum (ESI*): m/z = 349 {M+H]*

(10) 6—Amin0—4—[(3—chloro—4-fluorophenyl)amino]—7—[3—(1—

methyl-piperidin-4-yl)propyloxy] -quinazoline

Ry value: 0.12 (silica gel, methylene chloride/methancl/con-
centrated agqueous ammonia solution = 90:10:0.1)

Mass spectrum (ESI'): m/z = 444, 446 {M+H]"*

{(11) 6—Amino—4—[(3—chloro—4-fluorophenyl)amino]—7—[(tetrahy—
drofuran-2-yl)methoxyl -quinazoline

Melting point: 162-164°C

Ry value: 0.55 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI'): m/z = 387, 389 [M-H]"

(12) 6-Amino-4- [(3-chloro-4-fluorophenyl)amino]l -7- [(S) -

. (tetrahydrofuran-3-yl)oxyl -quinazoline
Re value: 0.27 (silica gel, ethyl acetate/methancl = 9:1)
Mass spectrum (ESI'): m/z = 373, 375 {M-HI-

(13) 6-Amino-4- [ (3-chloro-4-fluorophenyl)aminol -7- [ (tetra-
hydropyran-4-yl)oxyl -quinazoline

R, value: 0.41 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI’): m/z = 387, 389 [M-H]"



(14) 6-Amno-4- [ (R - (1-phenyl-ethyl) amno] -7- [2- (azetidin-

1-yl)-ethoxy]-quinazoline R value: 0.37 (silica gel, hyl ene
chl ori de/ met hanol / concen- trated aqueous ammoni a sol ut ?@he&ergggrl?&og_ 1) Mass

spectrum (ESI+) : mz = 364 [MtH + (15) 6-Amino-4- [ (R -

(1- phenyl -ethyl) amno] -7- [2- (4-nmethyl-

per hydro-1, 4-di azepi n-1 -yl ) -et hoxy] - qui nazoline Rf value: 0.10 (silica
gel, nethyl ene chloride/ nmethanol /concetit trated aqueous amoni a sol ution =
90:10: 1) Mass spectrum (ESI+) : mz = 421 [MtH + (16) 6-Am no-4- |
(3-chloro-4--fluorophenyl) amno] -7- [3- (4-

nmet hyl - per hydro-1, 4-di azepi n- 1-yl ) - propyl oxy] - qui nazoline R value: 0.09
(silicalgel, 6ndmhnbene [¢R) orildphanyhaseh)Tpasenc] L at ed_ agyeous: Anmoni a

sol uti O£I_=l?02 1g:0.i;). .Mass_spectrum (ESI+) : mz = 459, 461 H + (17)
6- Ani no- 4¥+| “E5PCKY br BYARREGOLBBhenyl ) anmino] -7- [3- (azeti-

di n- 1- yR) -vmrlopyd axy3d7 qls itaized | , Fae e GrhbS4d A t hyl ene
chloridef %&a 8j_lé§ﬁq cen- tratg;%lla%geﬂ(ﬁ amoni aélﬁé&n%ﬁ&%g&&%%ﬁ) Mass
spectrum%ﬁ +? oz 2TR021% 489 PR 7 BXahpi®-¥r 4- [ (3-Bronophenyl)
am no] M¥ss gpectrunel{BYLipi pefd di 364 yiM+HIropyl - oxy]- 6 nitro-q u i na
zol the To a solution of 1.45 g of 3-(1-nethyl-piperidin-4--yl)-propan-
1--0l1 in 40 m _of tetrahydrofuran are added 360 ng of sodium hydride. The
white stspenSi¥R1RRrfed (R §irphedyl orthBl imineks-7ai2 66G nageyed and ni xed

wth 1. 41043 enyl)s amnol-7-f] uoro--6-nitro--quinazoline,
wher eup%kaf]srt (ghr)ri }dér%}?{gg%}g‘glgn?yﬁfLF%%h%’é%kq%H?aﬁ%lrf%acti on mixture is
sti.rredid virdiue if ¢ 100 (Hiduiass getl antsitdntl epenpén atride,/ meRBAnHAY obh c@nut es
at  65Grdted Neqi&sss | HnbHiA0LkoYEL169MD! & & & f urther 150 ng of

Mass spectrum (ESI*): m/z = 421 [M+H]*

(16) 6—Amino-4—{(3—chloro—4~fluorophenyl)amino]—7—[3—(4—
methyl—perhydro—l,4—diazepin—1—yl)—propyloxy]—quinazoline

R, value: 0.09 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia solution = 90:10:0.1).

Mass spectrum (ESI'): m/z = 459, 461 [M+H]"*

(17) 6—Amino—4—[(3—chloro—4—fluorophenyl)amino]—7—{3—(azeti—
din-1-yl) -propyloxy] -quinazoline

R value: 0.11 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia solution = 90:10:0.1)

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

Example IT

4-[(3—Bromophenyl)amino]~7¥[3—(1-methyl-piperidin—4—yl)propyl—
oxyl] -6-nitro-quinazoline :

To a solution of 1.45 g of 3—(1—methyl—piperidin~4-yl)—propan-
1-0l in 40 ml of tetrahydrofuran are added 360 mg of sodium
hydride. The white suspension formed is stirred for 15 minutes
at 65°C, cooled and mixed with 1.45 g of 44[(3—bromopheny1)-
amino] -7-fluoro-6-nitro-quinazoline, whereupon the mixture
suddenly turns dark red. The reaction mixture is stirred first
for 10 minutes at ambient temperature, then for 45 minutes at

65°C. As the reaction is not yet complete, a further 150 mg of



10 Decenber 2003 - 42 sodium hydride are added and the m xture is stirred
for a fur- ther 45 mnutes at 65C. The solvent is distj Lhg a
rotary evaporator and the brown residue is stirred wﬁthjégg%ﬁ&ﬁgba?ce

wat er. The aqueous phase is extracted with nmethylene chloride. The

conbi ned extracts are washed with water, dried over sodium sul phate and
concentrated by evaporation. The crude product is purified by

chromat ography over a silica gel col Gin wit h nmet hyl ene

chl ori de/ met hanol / concentrated anmonia solution (90:10:0.05). Yield: 1.30

g of (Godiwh hPepida o é’c?élé{faarpd 28 d shi1GA-99) o ﬁr%ilih%%c?gte%ﬁof@—l)

chl ori de/ net hanol| / con- centrated aqueous anmoni a 'so

Mass spetty ufm (BESPUyes g A5°Godlhaopolwany is Thiestfiollahiaohf oonpepnds ar e

pr epar ecbtznay cgousbyator Bxaimiiee Biowd Wediale (B3 %&%Wﬂt)}i\/ﬁq nel -7-
e ing

2- (1-1eet -piperidin-4-yl) - ethoxy], -6-nitro-quinazolin oi nt:
[1520( Nacgg {s]%‘%ac‘?ér"gemr( %@F%)a‘i/u‘grﬁ‘%s £‘1?8%‘%/]J4%89’F1\m1ﬂte% (@th methylene g

4- [ ( 3- Briokmpiday | Ther ewib ihdd lexatdyls pipervalited-widh water, dried

th |l e W i | 4 int:.205-207C Mas. t ESI +) :
/0 e A S M i s B Pt

- pi per iF4Ae I?FQ‘%“‘)t 0%y [PUr I thno-duiawstsidrep e dveng aiiitic2 G Mass
spect r WAlUnHl o1t e thyighe 4601 dMHd fmdiMancl /concentrated ammonia
4-[(B-QthﬁQQﬁ-fbﬁqughen |,) am no] - 7- cycl opr opyl net hoxy-
6-ni tro-qui HaZ0 ]( H19%¥a out in dimet hyl f ormam de with

Yield: 1.30 g of (65 % of theory),

R value: 0.28 (silica gel, methylene chloride/methancl/con-
centrated aqueous ammonia solution = 90:10:0.1)
Mass spectrum (ESI'): w/z = 500, 502 [M+H]*

The following compounds are prepared analogously to Example
II:

(1)} 4-[(3-Bromophenyl)amino] -7- [2- (1-methyl-piperidin-4-y1) -
ethoxyl] -6-nitro-quinazoline

Melting point: 152°¢C

Mass spectrum (ESI*): m/z = 486, 488 [M+H]"'

(2) 4—{(B—Bromophenyl)amino}—7~[(1—methy1—piperidin—4—yl)~
methoxyl -6-nitro-quinazoline

Melting point: 205-207°C

Mass spectrum (ESI'}: m/z = 472, 474 [M+H}®

{3) 4- [ (3-Bromophenyl)amino] -7- [(1-methyl-piperidin-4-yl)oxy] -
6-njitro-quinazoline

Melting point: 219°C

Mass spectrum (ESI*): m/z = 458, 460 [M+H]*

(4) 4—[(3-chloro—4-f1uorophenyl)amino]-7—cyclopropylmethoxy—
6-nitro-quinazoline (carried out in dimethylformamide with
potassium tert.butoxide as base)

Melting point: 211-213°C _

Mass spectrum (ESI'): m/z = 389, 391 [M+H]"



potassiumtert. butoxide as base) Melting point: 211-213C Mass spectrum
(ESI+) : mz = 389, 391 [M+tH + 10 Decenber 2003 - 43 -

(3-chl oro-4-fluorophenyl) am no] -7-cyclobutyl oxy--6- 1#1?%063?%%%%9‘9%' i ne
(carried out in dinethylformam de with potassiumtert.butoxide as base)

Mel ting point: 235C RE value: 0.65 (silica gel, cyclohexane/ethyl acetate =
3:4) (6) 4-[(3-chloro-4--fluorophenyl)am no]-7-cycl opentyl oxy- 6-

ni tro-qui nazoline (carried out in diméchyl formam de with . potassium
tert. but oxxi de as base) Melting point: 230C Mass spectrum (ESI+) : mz =
403, 405 [MtH + (7) 4-[(R)-(!-Phenyl -ethyl)am no]-7-cycl obutyl oxy-6-nitro-
qui nazoline (carried out in dinethylformamde with potassium tert. butoxide
as basef”Mft1{hg-pbiare-408luanepiRenyhl areind] 54-¢wilolbwr gbbxy et hyl acet at e)

(8) 4-[§Rrélgibeaybi ehbykdaripok-dacyel Ocﬂ’{rf?@e/}!lgfné{agﬁraga %{,&g qui nazol i ne

(carri Lout _in dgnethglfor m de wth potassi u as base)
Mel ti ng® ot nt T s58E Rf PYEPrede (29403%%) i ca gel, cycl ohexane/ ethyl acetate =
1:1) (PeltigR) pé¢inPhenyseet hyl ) am no] - 7-cycl opent yl oxy- 6-ni tro-

25 base) NP NS % il Syl Y d e O ERACC NS PECRTI CacePate = 11)
Mass spectrum (ESI') : mz =379 [MH +
(6) 4~[(3—chloro—4—fluorophenyl)amino]—7—cyclopentyloxy—6—
nitro-quinazoline (carried out in dimethylformamide with
potassium tert.butoxide as base)
Melting point: 230°C
Mass spectrum (ESI'): m/z = 403, 405 [M+H]*

(7) 4—[(R)—(1—Phenyl—ethy1)amino]—7—cyclobutyloxy—6—nitro—
quinazoline (carried out in dimethylformamide with potassium
tert .butoxide as base)

Melting point: 108-110°C

Ry value: 0.54 (silica gel, ethyl acetate)

(8)'4—[(R)—(1—Phenyl—ethyl)amin0]-7—cyc10propylmethoxy—6—
nitro-quinazoline (carried out in dimethylformamide with
potassium tert.butoxide ag base)

Melting point: 155°C

R, value: 0.24 (silica gel, cyclohexane/ethyl acetate = 1:1)

(9) 4~[(R)—(1—Phenyl—ethyl)amino]—7—cyclopentyloxy—6—nitro—
quinazoline {carried out in dimethylformamide with potassium
tert.butoxide as base)

R, value: 0.24 (silica gel, petroleum ether/ethyl acetate =
1:1)

Mass spectrum (ESI'): m/z = 379 [M+H]"

(10) 4-[(3-chloro-4-fluorophenyl)amino} -6-nitro-7-{3- (1-

methyl-piperidin-4-y1)propyloxyl -quinazoline '

R value: 0.30 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia solution = 90:10:0.1)

Mass spectrum (ESI*): m/z = 474, 476 [M+H]*



(10) 4- [ (3-chloro-4-fluorophenyl) amno] -6-nitro-7- [3- (1-

nmet hyl - pi peri di n-4-yl) propyl oxy] - qui nazoline R value;.Q.30 (sili.ca gel,
met hyl ene chl ori de/ met hanol / concen trated agueous ammm @eg%P%?riég'rqg:
90:10:0.1) Mass spectrum (ESI+) : mz = 474, 476 [MH 10 Decenber 2003 -
44 (11) 4-[(3-chloro-4-fluorophenyl)am no]-7-[(tetrahydrofuran-

2-yl)met hoxy]- 6-nitro-quinazoline (carried out in dinethyl- formam de with
pot assi umtert.butoxide as base) RE vattier 0.47 (silica gel, ethyl acetate)
Mass spectrum (ESI-) : mz = 417, 419 [MH (12) :

4-[ (3-chl oro-4-fl uorophenyl)am no]-7-[(S)-(tetrahydro-

furan-3-(él éoxy] -6-ni tro-qui nazoline (carried out in dinethyl- formam de
with pot'addi dmbierchiorsxiddd lasronbenyR) anahop - 70 [ 46e{ 8ihi¢gogelanet hy!

tatep-yi¥h -G ESo— i 03,5405 13).
TS chpgratl o opney ool L CEraRarall o Gineenn
4-y|)o?<\é -6-ni tro-qui n&76PERe e APFFeUbaK1ARA aFnkadyl form anide with
pot assi 8mt@kee bud o7 déshbibasedl RiettafleicdtAk)(silica gel, ethyl acetate)
Ma N =417, 4 14). 4- R) -

ss spRELEUBLEESk-uh é]EgIZ)_:[ry_lz (3 eﬁ%dh%@op&'iﬁ- [ (R

(1- Phenyl -ethyl) amn
2-yl oxy) - et hoxy] -6-nitro-qui nazoline Rf value: 0.12 (silica gel,

| ohexane/ et-hyk- =fly r *) o mz = 439 [ M
(15) "4 (5. chl oo 4 Thuor phonyl TRRCag] PAERAY 1 ERYY dgidhyars” MM

di met hyFS¥eprPoxy opvdpghosyrobeani hagehimaarehifi€s (Gar rir?diﬂﬁgth}g_

di met hytbenanibdewm hhppBpLass t, but oxide as base) Rf val ue:* 0. 87
silica gel, net hy‘lﬂene gh‘l o??glel%%{aﬁ%h%‘l??%%ﬁ Bn?s tsti‘aa? d aqueous ammoni a
sol uti ohe Y0 Q.45 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 403, 405 [M-H]"

(13) 4—[(3—chloro—4-fluorophenyl)amino]—7—[(tetrahydr0pyran—
4-yl)oxyl -6-nitro-quinazoline (carried out in dimethyl form-
amide with potassium tert.butoxide as base)

Ry value: 0.41 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 417, 419 [M-H]"

(14) 4—[(R)—(1—Phenyl-ethyl)amino]-7—[2—(tetrahydropyran—
2-yloxy) -ethoxyl -6-nitro-quinazoline

Ry value: 0.12 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI*): m/z = 439 [M+H]*

(15) 4—[(3~chloro—4—f1uorophenyl)amino]—7—{3—[(tert.butyl—
dimethylsilyl)oxy]-propyloxy}—6—nitro—quinazoline (carried out
in dimethylformamide with potassium tert.butoxide as base)

R value: 0.87 silica gel, methylene chloride/methanol/concen-
trated agueous ammonia solution = 90:10:0.1)
Mass spectrum (ESI'): m/z = 507, 509 M+H]?

ExXample YIT

4—T(R)—(]—Phpnyl—ethyl}aminol—6—nitro—?—fluoro—auinazoline

A solution of 74 ml of (R) -1-phenyl-ethylamine in 100 ml of

dioxan is added dropwise to 108.8 g of 4-chloro-6-nitro-7-
fluoro-quinazoline in 800 ml of methylene chloride with



Mass spectrum (ESI*) : mz = 507, 509 [ MtH + Exanple TTT A solution of 74
m of (R) -1-phenyl-ethylamne in 100 mM of dioxan is Lse to
108.8 g of 4-chloro-6-nitro-7- fluoro-quinazoline in 8%6%?qu§gr%§pﬁyl ene
chloride with 10 Decenber 2003 - 45 cooling. The reaction mxture is
washed with water after stirring overnight at roomtenperature, the
organi c phase is separated, dried and evaporated. The residue obtained is
purified by chromatography over a sil #8a-gel columm (petrol eum ether/ et hyl
acetate = 1:1). Yield: 52.9 g (350 of theory), Melting point: 203C Mass

spectr +) o z = 313 [ M+ + Exanple TV 4- [ (R) - (1-Phenyl-ethyl)
ani noj %‘676 i ig (Tag‘g{ TR FY I X B4 q?asiﬁi ot viptesd gfdteissi um

car bonattel andng 0o vgr ol g ditunroadi tdenperertanaddathd &R I Hase is

4- [ (R -ddpphernyd - & 1 nol., - . . .

7-1 2- rretéh%n sul%ho%%li%%(?/%?gh%\;(a ARy IS S BAS M of

azet i difHF it &4 0P Chyolrtsrdranhy |avemire siddatd gel modtumre (ms helad s t 0

70C wi tatisdi St gl Sedrseerient] y1)3 m of acetonitrile were added after one
irred for about another 40 hours at 70C. The

hour angd t-he mxture . S

sol venﬁdlvéals&' [%ﬁr(mge%l Y\%"SVa‘%{Jot%X)he resi due obtained was mixed with ice
wat er . MRl inemeitat e2ewsC suction filtered and dried. The aqueous phase
was exbfact ed, Wit A, «gne_chl ori d..evaporated. The conbi ned
precipitat e?jpwere cffnssfs%%de fnzget h)L:}rdL‘3 zlgé?éte and stirred together with a
little silica gel and 120 ng of charcoal for further purification. The
suspenﬁi on obtained was filtered and evaporated yielding a yellow resin.

4~[(R)—(1—Phenyl—ethyl)amino]—7—[2—(azetidin—1—y1)—ethoxy]—

&-nitro-quinazoline

221 mg of dried potassium carbonate and 50 mg of sodium iodide

were added to 600 mg of 4-[(R) - (1-phenyl-ethyl)amino] -

7-[2—methanesulphonyloxy—ethoxy]—6—nitro—quinazoline and 0.34
ml of azetidine in 5.0 ml of acetonitrile. The reaction
mixture was heated to 70°C with stirring. Subsequently 3 ml of
acetonitrile were added after one hour and the mixture was
stirred for about another 40 hours at 70°C. The solvent was

removed in vacuo and the residue obtained was mixed with ice

water. The precipitate was sﬁction filtered and dried. The
aqueous phase was extracted with methylene chloride and
evaporated. The combined precipitates were dissolved in ethyl
acetate and stirred together with a little silica gel and

120 mg of charcoal for further purification. The suspension
obtained was filtered and evaporated yielding a yvellow resin.
Yield: 518 mg (95 % of theory) ,

R, value: 0.40 (silica gel, methylene chloride/méthanol/concen-
trated aqueous ammonia solution ='§0:10:0.l)

Mass spectrum (ESI'): wm/z = 394 [M+H]*

The following compounds were obtained analogously to Example
Iv:



NS

' ; ; il |, methyl ene
Yield: 518 ng (95 O of theory), R value: 0.40 (silica ge , methyl
chl ori de/ met hanol / concen- trated aqueous ammoni a sol ut i@ﬁ&gef%ge% .1) Mass
spectrum (ESI+) : mz = 394 [MtH + The fol |l owi ng conp wWer e opt ai ned
anal ogously to Exanple 1V: 10 Decenber 2003 - 4G - (1) 4- [ (R -
(1-Phenyl -ethyl) amno] -7- [2- (4-nethyl-perhydro- - . I
1, 4-di azepi n-1-y1l)-ethoxy]-6-nitro-quinazoline R value: 0.30 (sili Ea gel ,
net hyl ene chl ori de/ met hanol / concen- fréPed aqueous ammoni a sol ution =
90:10: 0. 1) Mass spectrum (ESI +) :]niz[g g?i [N?Fﬂ|+ (ga
4-1(3-chjoor ar 4 {4 ppik}wh)_ - 7= 3-' (A-nethyl -p /- i
drggl , 4-ddi azepg {1);JD§/I )--propy ok%ﬁ])-aélrﬂcf]ro?- q%en(g‘zérleltg‘é’ Renjydre- 0. 34
(silica lged-dimadpdene il {Hﬁrd:etﬂeimaﬁtﬂx/cfr%ﬁ%%‘zot_lrﬁfeed aql{eml\]/i a”zfo?lgfl 4
sol uti o =,§9;,20: @. 3} NE%?'EQﬁ%%iunhégglggn: ngi _’gSZﬁ éganél/ggncen~

[ (3-chl dro-4-fluorophenyl) anPno] ~7-7F357€a% t P AeATGEY

propy! o REhidFUEYE mrwitive RIuwdlare:= .023.0sid.il0a gel ,  met hyl ene

i i i = 90:10:0.1) Mass
chl ori defamet harldwencgisr ik aed ague u§M@]mn| a solution
spectrum (ESI+) : mlz = 432, 434[I\/HrHF+ anple V. 4- [ (R -

(1- Phenyl -ethyl) am no] -7- [2- (nmethanesul phonyl oxy) A solution of 1.79

i i 3 i i ; f hyl,e oride was added
m nEFhd@ésﬂjﬂﬁﬁﬂdhknrii%?ﬂhﬂdﬂ&??%ﬂz?@aﬁhgo@_7???p¥gn§%F§?%yF?r§¥rnO] e
drOpMAS%xkglﬁﬁmbﬁ%&¥%p9Hﬁ—?§g-&&ﬁg@&Pth~%ﬁéi&;93qﬁﬁn§goline
£:t2 h?ﬂ%ﬁ%%ig%ﬁame (shlgoaqgel of mereh i e eclehd 01 d&lamertid o CAU NG W th
i ce. ‘I_'here@@at ia%edﬂgta%%n\ygs s%tlh'i:rigﬁ fzoléoz:i%%‘%e hour at room
temperaille spectrum (EST®) : w/z = 489, 491 [M+H]"

(3) 4—[(3—chloro-4—fluorophenyl)amino]—7-[3—(azetidin—1—yl)—
propyloxyl -6-nitro-quinazoline

R; value: 0.23 silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia solution = 90:10:0.1)

Mass spectrum (ESI'): m/z = 432, 434 [M+H]*

Example V

4—[(R)—(l—Phenyl—ethyl)amino]—7—{2—(methanesulphonyloxy)—

ethoxy] -6-nitro-quinazoline

A solution of 1.79 ml methanesulphonic acid chloride in 10 ml
of methylene chloride was added dropwise to a mixture of 8.08
g of 4~[(R)—(1—pheny1—ethyl)amino}—7-(2—hydroxy—ethoxy)—6-
nitro-quinazoline and 4.53 ml of ethyl-diisopropylamine in 90
ml of methylene chloride while cooling with ice. The reaction
mixture was stirred for about one hour at room temperature
during which time a further 0.4 ml of methanesulphonic acid
chloride and 0.5 ml of ethyl-diisopropylamine were added to
complete the reaction. Subsequently the reaction mixture was
mixed with ice water and stirred after the addition of
saturated agueous sodium carbonate solution. The organic phase
was separated, washed with water, dried over magnesium
sulphate and evaporated. The dark resinous residue obtained
was crystallised by stirring with a little tert.butyl
methylether, suction filtered and dried in a desiccator.



during which tine a further 0.4 m of nethanesul phonic acid chloride and
0.5 mM of ethyl-diisopropylamne were added to conple the re i,on.
Subsequently the reaction mxture was mxed with ice &QF@Pe@hﬁqg#Prred
after the addition of saturated aqueous sodi um carbonate solution. The
organi ¢ phase was separated, washed with water, dried over nmagnesi um

sul phate and evaporated. The dark resinous residue obtained was
crystallised by stirring with a littl&7tert.butyl .nethylether, suction
filtered and dried in a desiccator. 10 Decenber 2003 - 47 Yield: 9.72 g
(99 0 af; 0ry/) | n int: 128-134C Mass spectrum (ESI-) : mz = 431
[ M H| gﬂfﬁgﬁféy{gﬁﬁ gh%%ﬁgéﬁﬁéﬂﬁ%§3’btained anal ogously to Exanple V: (1)
4- [ ( 3- ¢ 1idrie -1 3T 0 Ml 348l no] - 7- [ 3- (et hanesul phonyl -
oxy)-pM@@Q(gggdg%JMtﬁﬁggyLng?glLn@31R%My§kue: 0.75 (silica gel, nethylene
chl ori de/ met hanol / concen- trated aqueous aimoni a solution = 90:10:0.1) Mass
spectrum (ESI+) : mz = 471, 473 [MtH' Rxanp] ~IT 4- [ (R -
(1-Phemﬁe-ékmdeﬁﬂ§ru&mwinuizﬁﬂyQﬁﬁ%MJﬂ&ﬁQ%%hﬁ?@d@l&rQOZEQBm%ﬁf v:
concentrated hydrochloric acid were added to 8.05 g of 4- [ (R -

(1- phenyl -ethyl) amno] -7- [2- (tetrahydropyran-2-yloxy) -

et hoxy]{16- it @-qiiiraxol4i 418 uarobd@nl ) eininet] hand3.- (Aet@knesuil phicag1for 1.5
hours g Qgﬂg§§f tjéyhﬂpfgiﬁﬁiﬂgﬁ%l rked up.by neutralising it with
saturated sodi um carbonate sol ution and evaporating it. The solid residue
was di fsoVdedeinlethy(sijéeragel anvethelent uchbar bie Aheclawal/ easded- wi t h
wat er, twiattled Sfudcisedniiiidmsehlqrigie Seloutigap, 19gri ed over nagnesium

sul pha and evapor at The yel |l ow_resi due obt ai ned was
P h%ss spectrum éé%lﬂ: m/z = 471, 473 [M+HI"

Example VI

4- [(R) - (1-Phenyl-ethyl) amino] -7- (2-hydroxy-ethoxy) -6 -nitro-

quinazoline

2 ml of concentrated hydrochloric acid were added to 8.05 g of
4—[(R)—(1—phenyl-ethyl)amino]—7-[2»(tetrahydr0pyran—2—yloxy)—
ethoxy] -6-nitro-quinazoline in 120 ml of methanol. After
stirring for 1.5 hours at 50°C the reaction mixture was worked
up. by neutralising it with saturated sodium carbonate solution
and evaporating it. The solid residue was dissolved in ethyl
acetate and the solution obtained was washed with water, with
saturated sodium chloride solution, dried over magnesium
sulphate and evaporated. The yellow residue obtained was
stirred with 20 ml of tert.butyl methylether, suction filtered
and dried in a desiccator.

Yield: 4.53 g (91 % of theory),

Melting point: 192-194°C

Mass spectrum (ESI7): m/z = 353 [M-H]"

Example VIT

4-[(3-chloro-4-fluorophenyl) aminol -7- (3 -hydroxy-propyloxy) -

&-nitro-guinazoline

Prepared from 4-[(3-chloro-4-fluorophenyl)amino] -7-{3-[(tert.-~
butyl-dimethylsilyl)oxyl] -propyloxy}-6-nitro-quinazoline by



stirred with 20 ml of tert.butyl nmethylether, suction filtered and dried
in a desiccator. Yield: 4.53 g (91 % of theory), I\/bltk{]‘g %%Bgrzloégz 194C
Mass spectrum (ESI") : mz = 353 [M-H Exanple V77 4 ? or o-
-fluorophenyl) amno] - 7 - (3 --hydroxy-propyloxy) - Prepared from

4-[ (3-chl or o-4-fl uorophenyl ) am no] - 7{3_[(tert._— _

butyl - di met hyl silyl)oxy] - - propyl oxy) -6-ni tro-qui nazol i ne by 10 December
2003 - 48 splitting off the protectl\ﬁ‘g Silyl group with tetrabutyl

amoni um fluoride in tetrahydrofuran. Yield: 94 a of theory, Rf value: 0.61

(511} casped ccamghykenenchpopt del sbt haol { Sngen, f1gled agueous amoni a

solution = 9 SS spectrum

Pr epar at1 OnR" b ™t fﬁ&‘@%ﬂdﬁrbﬁu ?Eraﬂ%ﬁhf‘}ra@ 4-1(3- Brom)phenyl )am noj
-7-] 3- (’ﬂ_leiadihyiazlp%pefldhgoﬁyyl Ypropyl - To a solution of 300 ng of

6- am nog I )am noj, - )

7-?3- (1- frre"%]%‘ piperi d n S A5 op e iyr-easi ﬁ&i@l‘filﬁ‘@/f“ﬁt?lﬁﬁpl/gpncep—

di chl or'efieEpdnegdaeevadamdoni 28solunfot r+ eddylet me. The reaction m xture
i's coolwglsd 0g8beULun 108t .an, 4.c¢/ %@qp um, ctﬂwoh de cooling bath. Then a

sol ution of Al of acryllc &ci d chl'ofide 1n m of tetrahydrofuran is
added dropwi se wthin 10 m nutes. The cooling bat h is renpved and the
m xture is stirred for a further 15 mnutes at anbient tenperature. For

wor ki n t he. reac n m xture oured on to 20 mM of ice water and
ni xed %#%’azr%t]n?no?]gzﬁi\? s%‘?:‘% ?é}b?‘g% de so- lution, whereupon a
| i ght-col oured precipitate is forned. The

Example 1

4—{(3-Bromophenyl}amino]—7—{3—(1—methyl—piperidin—4—yl)propyl—

oxyl-6-[ (vinylcarbonyl)aminol -quinazoline

To a solution of 300 mg of 6-amino-4- [ (3-bromophenyl)amino] -
7—[3—(1—methyl—piperidin—4-y1)propyloxy]-quinazoline in 7 wml
of dichloromethane are added 0.28 ml of triethylamine. The
reaction mixture is cooled to about -10°C in an ice/sodium
chloride cooling bath. Then a solution of 59 gl of acrylic
acid chloride in 1 ml of tetrahydrofuran is added dropwise
within 10 minutes. The cooling bath is removed and the mixture
is stirred for a further 15 minutes at ambient temperature.
For working up, the reaction mixture is poured on to 20 ml of
ice water and mixed with 2-3 ml of 2 N sodium hydroxide so-
lution, whereupon a light-coloured precipitate is formed. The
precipitate is suction filtered, washed with cold water and
dissolved in dichloromethane. The solution is dried over
sodium sulphate and concentrated by evaporation. The resin-
like crude product is purified by chromatography over a silica
gel'éolumn with methylene chloride/methanol/concentrated ammo-
nia solution (90:10:0.5).
Yield: 118 mg (35 % of theory)
R value: 0.35 (silica gel, methylene

chloride/methanol /concentrated agqueous ammonia

golution = 90:10:0.1)
Mass spectrum (ESI'): m/z = 524, 526 [M+H]*
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precipitate is suction filtered, washed with cold water and di ssol ved in
di chl oronet hane. The solution is dried over sodium s (?0[9‘?5

concentrated by evaporation. The resin- |ike crude produ 'S purl?l ed by
chr omat ogr aphy over a silica gel colum w th nethyl ene

chl ori de/ met hanol / concentrated anmo nia solution(90:10:0.5). Yield: 118 ny
(35 a of theory) Rf value: 0.35(siligg gel, methylene

chl ori de/ met hanol / concentrat ed aqueous ammoni a Mass spectrunsol ution =
90:10:0.1) [MtH (ESI+) : mz = 524, 526 10 Decenber 2003 - 49 The

f ol | owi Pige compbomilsy acempdird s egh-@nsth Qs Yardoy, L L-;o E)&E&anle_ 1.
(3- Brom)phenyl) amno] -7- [2- (l--methyl-piperidin-4-yl) - )

et hoxy] - é}/l ngll car bonyl )am no] - qui nazoline Melting point: 129C Mass
spect r uf#X +§3 -Brpmophanyl ) &12ng MrH (2+ (12 e thry [ (E-Rrranmrheny)y)am noj
-7- [ (1-eh ]—p@;p ¥ gy [{v . car bonyl) am noj

- qui na iﬁ? FE}@ p}g%%%aryid%ss sﬁﬁ"c Fum (ES +) . mz = 496, 498

[ MtH] ]Iéi ‘lﬁ ?0 Bt ®fphenyl) anino] -7- [ (1-methyl -pi peridi n-4 -yl)
oxy] - Magg vspald:mﬁrbons&j*am k- qugm@zoghge[M_I}/ﬁhtl ng point: 166C Mass
spectrum (ESI{) : mz 482, 484 [M+H + (4) 4-"[ (3 -Bronophenyl) ani no]

-7- [ (1- mathﬁ -p|per|d|n 4 -yl) oxy] -
6- [(|_d%ﬁ ﬁdgfiﬁﬁnpqﬂgkﬂny&ﬂamﬁﬂdtﬁﬂﬂﬂﬂm%methyl—piperidin-4—yl)meth~

oxy] -6- { (vinylcarbonyl)aminol ~quinazoline
Melting point: 174°(C
Mass spectrum (ESI'): m/z = 496, 498 [M+H]*

(3) 4—[(3—Bromophenyl)amino]—7—[(1—methyl—piperidin—4—yl)oxy]—
6- [ (vinylcarbonyl)aminol -quinazoline

Melting point: 166°C

Mass spectrum (ESI'): m/z = 482, 484 [M+H]*

(4) 4—[(3—Bromopheny1)amino]—7-[(1—methy1—piperidin—4—yl)oxy]~
6~ [(1-oxo-2-buten-1-yl)amino] -quinazoline
Ry value: 0.67 (silica gel, methylene
chloride/methancl /concentrated aqueous ammonia
solution = 40:10:0.5)
Mass spectrum (ESI'): m/z = 496, 498 [M+H]"'

(5) 4—{(3—Bromophenyl)amino]—7—[(l-methyl-piperidin—4—yl)meth—

oxy]-6-[(l-oxo-2-buten-1-yl)aminol -quinazoline

R, value: 0.45 (aluminium oxide, activity III; ethyl
acetate/methanol = 4:1)

Mass spectrum (EI): m/z = 509, 511 [M]®

(6) 4—{(3~Br0mophenyl)amino]~7—{3—(1—methyl-piperidin-é—yl)—
propyloxyl—s—[(3-ethoxycarbonyl—1—oxo—2—propen—l—yl)amino]—
gquinazoline

R, value: 0.28 (silica gel, methylene chloride/methanol /concen
trated aqueous ammonia solution = 90:10:0.1)

Mass spectrum (ESI'): m/z = 596, 598 [M+H]*



Rf value: 0.67 (silica gel, nethylene chIoride/nethanol/concentrated
aqueous ammonia solution = 40:10:0.5) Mass spectrun1( g%%xm 496, 498
[MR + (5) 4-[(3-Bronopheny|)an1no] 7-[ (1- et hyl - plperldln Jn ?
oxy]-6--[ (1-oxo-2-buten-1-yl)am no) -quinazoline R val ue: O. 45 (al um ni um
oxide, activity Ill; ethyl acetate/nethanol 4:1) Mass spectrum (El)

mz = 509, 511 [M+ (6) 4- [ (3- Bronnpggnyl) anlno] -7- [3-

(1- net hyl - pi peridin-4-yl) - propyl oxy]. [

( 3- et hoxycar bonyl - | - - oxo- 2- propen-1--yl) anino] - qui nazoline Rf val ue:

0.28 (silTratgél3-aist ohd 48
(siiroes e 0o Kgﬁectrun1(ESlJ$PW1h%E% §963E§§%§IN“FU 1

anmoni a p

0 Decenb%fﬁu{iogmp%%&%%ﬁ _]g_t\/? ﬁ%oﬁpﬁ 1) @drisisHempipaaaligle - 7- [ 3-

(R L et mﬁfbﬂggélr(ei |0 -didn- w?w):pr opll, 0m¢]:mﬁ1{aﬁgl ?Mlsawe{nmﬁghachgeggz0' i ne
val ue: silica chl ori de/ net hanol / concen trate

agueous ,ampni a SO|utlg§ gtga %ghggﬁf R ASSES E%iPEhP%ES|&9 10pPzlE 498,

500 [ M+ ?@P%WWR‘)ESIM PHenyl 486hy5930a|ﬁMﬁH] -7- [2- (azetidin-1-yl) -

et hoxy] - 6- [(V|nylcarbonyl)an1no] qui nazoline R value: 0.60 (silica gel,

met hyl en )CBLO e e/ %8ﬁ$°|/00 n- trated aqueous ammoni a sol ution =

90: 10: 0. [; Spe YEgiebhy: ﬁff%m]zt%[ Mﬁ]ze(cg)im- 1FyURy -

(1- Phemétreﬂml )sammaylcarb[o% 104TRLRY LiReLOvgt o

ny

1 4-di a yl Vi ny M Aof- qui nazoline R val ue:
0.37 (silt %1 8| 2’n§bh3?§é¢%hﬁ%¥:d@¢¢11@yh@m@|¢1¢bmmmﬁ/methanol/concen_

trated aqueous ammonia solution = 90:10:0.1)
Mass spectrum (ESI"): m/z = 416 [M~-H]"

(9) 4—[(R)—(l—Phenyl—ethyl)amino]—7—[2-(4—methyl—perhydro—
1,4—diazepin—1—yl)-ethoxy]—6—[(vinylcarbonyl)amino]—
quinazoline

Ry value: 0.37 (silica gel, methylene chloride/methanol /concen-
frated agueous ammonia solution = 90:10:0.1)

Mass spectrum (ESI'): m/z = 473 [M-H]-

(10) 4—[(3—chloro—4—fluorophenyl)amino]—7—[3—(4—methyl—
perhydro—l,4—diazepin—l—yl)—propyloxy]—6—{(vinylcarbonyl)—
amino) -quinazoline
Re value: 0.29 (silica gel, methylene chloride/methanol /concen-
trated aqueous ammonia solution = 80:10:0.1)

- Mass spectrum (ESI*): m/z = 513, 515 [M+H]*

(11) 4—[(3—chloro—4—fluor0phenyl)amino]—7—[3—(azetidin—1—yl)—
propyloxy]-G—[(vinylcarbonyl)amino]—quinazoline

Ry value: 0.39 (silica gel, methylene chloride/methanol /concen-
trated aqueous ammonia solution =90:10:0.1)

Mass spectrum (ESI'): m/z = 454, 456 [M-H]"

Exanple 2

4—[(3—Bromophenyl)amino]-7—[3—(1—methyl—piperidin—4—yl)propyl—
Qxy1—6-f(1-oxo—2.4~hexadien—1—yl)amino1—quinazoline




trated aqueous ammoni a solution = 90:10:0.1) Mss spectrum (ESI-) : mz =
473 [MH (10) 4- [ (3-chloro-4-fluorophenyl) am no] 13P Léﬁbéﬁﬂﬁﬁthyl'
per hydro- 1, 4-di azepi n- 1-yl ) - - propyl oxy] - 6-[ (vi nyl car bony f-

am no] - qui nazoline R value: 0.29 (silica gel, nethylene :

chl ori de/ met hanol / concen- trated aqueous ammoni a solution = 90:10:0.1) Mass
spectrum (ESI +) : mz = 513, 515 [MrH + (11) 4- [

(3-chl oro-4-fl uorophenyl) am ho] -7-“[%%—‘(az¢t|d|n-1-yl) - o

propyl oxy] - 6-[ (vi nyl car bonyl ) am no] - qU|nazoI|ne Rf value: 0.39 (silica

L/ trated eous ammoni a sol ution
9%%0: Torg 3 R Sékiéi%?éﬁﬁé?t@" §OYRE 0L GebrahvdrpEpn aEs caggeda 7

4-[ (3- BfBnBphehyirakihpl chlpgofdrmethayfepl peed dbyp- 4SYﬁ1pdSQWlmet1QyIL i

11" 1 1mseph81 Preewhern gog 1 wiPh3 fr 504 bi acid.in 1 of
tetrahyﬁro?uran are aqd S 1%% Ps%%uty? d% Of of OF Ml t?oﬁ?%ﬁ%ﬂ by 45|

of N mePhyi-1 ﬁD?EﬁEFFa %RﬁlPE? @b%VFﬁg Gnen ®n5¢b@tbamhofTh®OWMgt@fsuspen-
si on |s6s&m1ned4FQKBGBEOMpréﬁleQﬁﬂn@]S@lpilpﬂ— : %F?\ idin-
plpel

6- amru)4 amr1 3--(1-net
4- yI)prop§ ?ﬁgU|n¥§o¥u %a?ﬂfin% LT bf > %%d%y¥%ﬁ%ﬁﬁk%ﬁ addedice bath
i s rembed bﬂ@ baehr dacrevoved xandeths séactosh wvermights or-Ma ki ng up,

it IS p@u&@Ql?HEO ﬁQr”&zoP}Iuﬁ& pwai‘\fris %&&%ydrfor 9%0‘1‘{} ,gs and adj ust ed

to 10 wi sodi gt m-“<The aqueous
phase yatekt r%E%EHe% fﬁr ‘9 H?l—félh*éeﬁé i | atd] ustreed comipined)- 1or gaitile a phases

are dri el o¥espS 06F Up FUbHARLE ﬁ@r&ﬁ{@@r&émﬁﬁoxpy R a AU AL Phadde
resin- |i5 {Eggtgéogfgﬁ IStﬁ%Hene c orfﬁéfngge combined organic
phases are dried over sodium sulphate and concentrated by eva-
poration. The resin-like crude product is purified by chroma-
. tography over an aluminium oxide column (activity III) with
methylene chloride/methanocl (99.5:0.5).
Yield: 62 mg (52 % of theory),
ﬁf value: 0.29 (aluminium oxide, activity III; methylene
chloride/methanol = 98:2)
Mass spectrum (EI): wm/z = 563, 565 [M]*

The following compounds are obtained analogously to Example 2:

(1) 4~[(3—Bromophenyl}amino]—7—[3—(1—methyl—piperidin—4—yl)—

propyloxy]—6—[(1—oxo—2—buten—1—yl)amino]—quinazoline

Ry value: 0.26 (aluminium oxide, activity III; methylene
chloride/methanol = 98:2)

Mass spectrum (ESI*): m/z = 538, 540 [M+H]"

(2) 4—{(B—Bromophenyl)amino]-7—{3—(1—methyl—piperidin—4—yl)—

propyloxy]-6—[(3—phenyl—l—oxo—z—propen-1—y1)amino]—quinazoline

R value: 0.26 (aluminium oxide, activity III; methylene
chloride/methanol = 98:2)

Mass spectrum (EI): m/z = 599, 601 [M]*

(3) 4—[(3—Brom0phenyl)amino}—7—[3—(l—methyl—piperidin—4—yl)—
propyloxy]-6—[(1—oxo~2—butyn—1—yl)aminol—quinazoline



t ography over an al um ni um oxi de colum (activity 111) mﬁth met hyl ene
chloride/ methanol (99.5:0.5). Yield: 62 ng (52 0 of th mg%ééﬁ}ue 0 29
(al um ni um oxi de, activity Il1; nmethylene chlorlde/net ano? :

spectrum (El'): mz = 563, 565 [M+ The foll ow ng conpounds are obtalned

anal ogously to Exanmple 2: (1) 4-- [ (3-Bronmophenyl)amno] -7- [3-

(1-met hyl -pi peridin-4-yl) - propyloxy]_.-6- [ (1l-oxo0-2--buten-|-yl) am no]

- qui nazoline R value: 0. 26 (alun1n|u§|oxide, activity [11; methyl ene

chl ori de/ net hano

dU|naz

Mass spidassuspeEt yumMESE )59%/HQL J3, +3(63)(M+H] ¢
4-[(3-Bronnpheny|)anino] 7-[3-(1-nethyl - plperldln-4-yl)-

propyl oxy] - 6-[ (1- oxo-2-butyn-1-yl)am no] _-quinazoline 10 Decenber 2003 -

R. val

sol uti oh~
chl ori de

ne- RF val ue:

98:2) Mass spectrun1(ESI+)  mz 538, 540 [M+H + (2)
4- [ (3mPrempheny)d @mamlmmlum [Rz1del: ks W) %]Eff d' (}%/léne

propyl oxy] - 6- [ ( 3- phenyl -] - oxo- 2- pr.open- | amno |
0.26 (al um ni um oxi de, C%&ﬁ?%@%&mqqhanQQefh¢1 ‘7d chl ori de/ met hanol = 98:2)

52

: al um ni um oxi de, act|V|ty I'll; nmethylene chloride/nethanol
98:2) Mass spectrum (ESI+) : mz 536, 538 [ MtH) + Exanpl P 4- |
(3--ch|orgf4 quorophe£¥I) am no] -6 { [4- (N,N-diethylamno) - To a

3pgbt %OD‘F lb%%hewbmwb @cci B Wl@-dﬂetﬁylaruﬂnq] ene

‘ hl ori de
reactlon mXture is stlrreo for

gggu?ng%gtﬁg?g;ggfoﬂoﬂ¥ éféamg %fe%fb¥%ﬂﬁm§ERQE%PO%ﬁnqqlqrkﬁd%@éﬁ%pﬁﬁnt of

gas hasmeelgbene chloride are added, at ambient temperature, 0.67 ml

of oxalyl chloride and one drop of dimethylformamide. The
reaction mixture is stirred for about another half hour at am-
bient temperature, until the development of gas has ceased.
The acid chloride formed is substantially freed from solvent

in vacuo using a rotary evaporator. Then the crude product is

dissolved in 10 ml of methylene chloride and added dropwise,
whilst cooling with an ice bath, to a mixture of 1.00 g of
6—amino~4~[(3—chloro~4-fluorophenyl)amino]—7¥cyclopropylmeth—
oxy-qguinazoline and 1.60 ml of Hinig base in 50 ml of tetra-
hydrofuran. The reaction mixture is stirred for 1.5 hours in
an ice bath and for a further 2 hours at ambient temperature.
Then 2.90 ml of diethylamine are added and the mixture is
stirred for 2.5 days at ambient temperature. To work it up,
the reaction mixture is filtered and the filtrate is concen-
trated by evaporation. The filter residue is purified by chro-
matography over a silica gel column with ethyl acetate/metha-
nol (19:1).

Yield: 550 mg (40 % of theory),

Melting point: 114°C

Mass spectrum (ESI'): m/z = 498, 500 [M+H]*

The following compounds are obtained analogously to Example 3:

(1) 4- [(3-chloro-4-fluorophenyl)amino] -6-{ [4- (morpholin-4-vy1) -
1-oxo-2-buten-l-yllamino}-7-cyclopropylmethoxy-quinazoline

Re value: 0.53 (silica gel, ethyl acetate/methancl = 9:1)

Mass spectrum (ESI"): m/z = 510, 512 [M-H]"



The acid chloride fornmed is substantially freed fromsolvent in vacua
using a rotary evaporator. Then the crude product is %P?ﬁé’}‘ggfi 310 m  of
nmet hyl ene chl ori de and added dropwi se, whilst cooling ani'ce bath, to
a mxture of 1.00 g of

6- am no- 4--[ (3-chl or o- 4-f | uor ophenyl ) am no] - 7- cycl opr opyl . rret h-

oxy-qui nazoline and 1.60 m of Hunig base in 50 m of tetra- hydrofuran.
The reaction mxture is stirred for 1°8 hours in an ice bath and for a
further 2 hours at anbient tenperature. Then 2.90 m of diethylam ne are
added and the mixture is stirred for 2.5 days at anbient tenperature. To
work it up the reaction mxture is filtered and the filtrate is concen-
trated &3 e%ab@a@hb@roﬂeflﬁwmh&resi)cthncs] AN § [4emmthkﬂr{p1p@x§@graphy

over a Hidd pllc,g;{élr@ M dh et aﬁﬁ:ﬂ Y| eJ d: 550
(40 a of eory) I ting pojlprqlt} 114 rs%tsp cﬂ%& Wz = 498,

500 [Mﬂ% Q*rll’lrh% f ol I ovm ng conpounds are obtai ned anal ogously to Exarrpl e 3:

(1) 4- H, ¢alckel:oma<4- fididriepheel,) aMO)acefta{te[/ﬁet(h@%m@dn%e‘hr}ﬁﬁ)t e 0.53
U

| - oxo- 2- buten-1-yl]am clo ropyl thox --quinazoline R
(silica gel, ethyl aceat‘%’;"ge/rre Hgﬁp péc:t0 L]T‘h(ESl-)

510, SIQRE[S\ASi]eqiorlDECéETIJ)er @003 5% 5(42() ’4] +[

(3-chl oro-4-fluorophenyl)am no] -6-{ [4- (4-ethyl-pipera-

zi n- 1-y4)?) 1- oxo- 2- but en- 1-yl | am no} - 7- cycl opr opyl met hoxy- qui - nazol i ne RE
val ue: GhA (ki3 rchlere-4 e%/ hiarorhamfle/amirld 1 Cdncehtdatise thaqueous

anmoni anciie 1 0m- £ P91 1+ 0. dyo MASsutsRect Iy a(nELr) ﬂf cigﬁx% y%% + (3)
4- [ (3 chI Qro-4- ffﬁ%rophencill) am no] -6n]] O} Cé’dl nmet h R !
Y-quinazo
Melting point: 160°C

Mass spectrum (ESI*): m/z = 540, 542 [M+H]*

(4) 4-[(3-chloro-4-fluorophenyl)aminol -6-{[4- (dimethylamino) -
1-oxo-2-buten-1-yllamino}-7-cyclopropylmethoxy-quinazoline
Melting point: 137°C

Mass spectrum (ESI*): m/z = 470, 472 [M+H]'

(5) 4-[(3-chloro-4-fluorophenyl)amino] -6-{{4-(1-oxido-thiomor-
pholin-4—y1)—l—oxo—2—buten-l—y1]amino}—7-cycloprdpylmethoxy~
quinazoline

Melting point: 23%°C °

Mass spectrum (ESI*): m/z = 544, 546 [M+H]*

(6) 4-[(3-chloro-4-fluorophenyl)amino] -6-{ [4- (morpholin-4-y1) -
1-oxo-2-buten-1i-yllamino}-7-cyclobutyloxy-quinazoline

Ry value: 0.45 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI'): m/z = 512, 514 [M+H]*®

(7} 4-[(3-chloro-4-fluorophenyl)amino] -6-{ [4- (morpholin-4-yl) -
1—oxo—2—buten—1—yl]amino}—77cyclopenty16xy-quinazoline
Melting point: 143°C

R, value: 0.45 (silica gel, ethyl acetate/methanol = 9:1)

(8) 4-[(3-chloro-4-fluorophenyl)amino] -6-{[4- (diethylamino) -
1-oxo-2-buten-1-yllamino}-7-cyclobutyloxy-quinazoline



nor phol i n-4-yl)-1- 0, x0- 2- but en- 1-yl ] am no} - 7- cycl opr opyl net h-

oxy--qui nazoline Melting point: 160C Mass spectrum (E X =~540, 542
[MtH + (4) 4- [ (3 --chloro-4-fluorophenyl) am noj go%efeﬂézmé

(di net hyl am no) -

1- oxo- 2- but en- 1-yl ] am no} - 7- cycl opr opy! met hoxy- qui nazoline Melting point:
137C Mass spectrum (ESI+) : mz 470,472 [MH + (5) 4- |

(3-chl oro-4-fl uorophenyl) am no] 6{5 - (1-oxi do-thi onor -
pholin-4-yl)-1-o0xo0-2-buten-1-yl]am no}- 7 cycl . opr opy! met hoxy- qui nazol i ne
Mel ti ngMebt hhyg R2SHEE Massispectrum (ESI+) @ mz 544, 546 [M+Hl + (6) 4- |

(3-chl f] uorophe yI nor phol yl)
1- oxo- (ijr'ﬁol‘irt%—elr‘lJ VI amn(nol} l’f'acﬁe} b&tt%{y&x?‘:&%laﬁ&zlﬁ‘leftﬁénoﬁ =vAldé: 0. 45
(silica gel, ethyl acetate/nethanol =.9:1) Mass spectrum (ESI +) . mz =

?#tz)rpﬁéfl?inl-\&&g/(j (gﬁ?%?(o% é Péﬁi&ﬂ‘l]] an#ir)]%cﬁpgée w @ﬁr@% Jgﬂ.% azol i ne
Mel t i ngt POFRT< -Rusen /- WJa]I %Iélm@ ﬂFB"C(m]l@Eﬁmge]leze{Mnméltmee/ met hanol =

9:1) (&eEtlrﬁg(ﬁo_ﬁﬂﬂiorpogﬂoéluorophenyl) amino] -6- { [4- (diethylanino) -
1- oxo- %zbu n- I-;i/) %%m }aL 7- cycl obut gﬁyoxy qui nazol i ne 10 Decenber 2003 - 54
Mel ting p0| T StarGé- 96121 etsvili egehete/mekipnaderabel et hanol =

9:1) (9) 4- [ (3- chloro4fluorophenyl) amno] -6- { [4- (diethylamno) -

1- oxo0-2 te ] en xy-q'na ol i Mel ting point: 105C

Rf val u(em tESI I ﬁgaﬂgéem?l %/tfcﬂl)f% "é%lré e/%{tjﬂr?a“nérl‘oz‘:—pr}éﬂffl' “y1)
l-oxo-2-buten-1- yllamlno} -7-cyclobutyloxy-quinazoline

Ry value: 0.33 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI"): m/z = 488 [M+H]*

(11) 4-{(R)-(1-Phenyl-ethyl)amino] -6-{ [4~ (morpholin-4-y1) -

1—oxo—2~buten—l—y1]amino}-7—cyclopropylmethoxy—quinazoline
Ry value: 0.37 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*}): m/z = 488 [M+H]*

(12) 4—[(R)—(1—Phenyl—ethyl)amino]—6—{{4—(morpholin-4—yl)n
1-oxo-2-buten-1-yl]amino}-7-cyclopentyloxy-quinazoline

R, value: 0.35 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum {(ESI'): m/z = 502 [M+H]*

(13) 4—[(R)-(i—Phenyl-ethyl)amino]—6—{[4-(diethylamino)-1—oxo—
2—buten—1-yl]amino}—7—cyclobutyloxy~quinazoline

Ry value: 0.26 (silica gel, ethyl acetate/methanocl = 4:1)

Mass spectrum (ESI'): m/z = 474 [M+H]"*

(14) 4-[(R)-(1-Phenyl-ethyl)amino] -6-{{4- (diethylamino)-1-oxo-
2-buten-1-yllamino}-7-cyclopentyloxy-quinazoline

Ry value: 0.31 (silica gel, ethyl acetate/methanol = 4:1)

Mass spectrum (ESI*): m/z = 488 [M+H]*

(15) 4-[{(R)-(1-Phenyl-ethyl)amino}-6-{[4- (diethylamino)-1-oxo-
2—buten—1—yl]amino}—7-cyclopropylmethoxyrquinazoline
R, value: 0.15 (silica gel, ethyl acetate/methancl = 9:1)



(10) 4- [ (R - (I-Phenyl-ethyl)amno] -6-{ [4_ (norpholin-4-yl) -

1- oxo0- 2- but en- 1-yl ] am no}- 7- cycl obut yl oxy- qui nazol i ne ?%c? 2083 33
(silica gel, ethyl acetate/nethanol = 9:1) Mass spect = 488
[MtH } (11) 4- [ (R - (1-Phenyl-ethyl)am no] -6-{ [4-- (m)rpholln 4 yl) -
1- oxo- 2-buten-1| --yl]am no}-7-cycl opropyl net hoxy- qui nazoline Rf vaI ue: 0.37

(silica gel, ethyl acetate/ nmethanol = 9:1) Mss spectrum (EST+) : mz =
488 [MrH| + (12) 4- [ (R - (l-Phenyl2@thyl) anino] -6- { [4-
(nor phol i n-4-yl) - 1-oxo-2-buten-1-yl]am no}-7-cycl opentyl oxy- qui nazol i ne

Rf val we; Sos%gétﬁll{%ﬁﬁe 3)91 le ?EQ% %eé[j’ret hanol 9:1) Mass spectrum

(ESI{): n1 z 502 Phenyl - et hyl)am no] -6-{ [4-
(di ethyl am no) -1-oxo- 2-buten-1- yI ] am no} 7-cycl obutyl oxy-qui nazoline R

I Q636 o I&}ﬁﬁ{é{ Iyt lg - t ESI
Ya l7 = 6%44(%(%%1&1@ @ﬂm R - (- Phegﬁjlj?e H( ;[ﬁ %ﬁ-"gpec[rum( K
(di et h)I?II a H%) h 1 BBy 1R o) Px@yc?l é&iﬁwlloy} qmln@zm ine R
val ue: 7Gcsf]:1(cqmdpydr@aiho:@t4qdumeﬂa1r@ nmet hanol = 4:1) Mass spectrum (ESI +)
om
4-1( é) Re %ﬁ%%@f“%?ﬁﬁ@%%&ﬁ& 981y [ GEPUl PR FARRABS EPaBRY, concen-

2- buten-1-yl]am no}-7- éy@t@éregybmshev@yonqm aatotioe ~RBOvabue) 0. 15

(silicaagel ,Sg%tg}yclu c@sakt k/lﬁ"!_anolssgi §g}j }ﬁ %Ecenber 2003 - 55 Mass

spect rum ( ESI'+) chl or o- 4-f | uor ophenyl )
am no] -6- ((4- [N—rrethyl N- (1- et hyl - pi peridi n-4-yl) -am noj

- 1- 0x0-(2-7) utaent (B—cH Do Q) IuchopHErQA AR R LIROXY 4aYi (R9Z28l_nRe Loy, -val ue:
0.28 (silica gel, ethyl acetatel/net hanol / concen trated aqueous ammnl a
sol ut i 8§th ygopqugll in-1-yl]-1l-oxo-2-buten-i-yl}amino)-7-cyclo-

propylmethoxy-quinazoline
R value: 0.33 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum {(ESI'): wm/z = 540, 542 [M+H]*

(18) 4-[(3-chloro-4-fluorophenyl)amino] -6- ({4-{(S)-2-methoxy-
methyl-pyrrolidin-1-yl]}-1-oxo-2-buten-1-yl}amino)-7-cyclopro-
pylmethoxy-quinazoline

Melting point: 120°C

Mass spectrum (ESI'): wm/z = 540, 542 [M+H}"®

(19} 4-[(3-chloro-4-fluorophényl)amino] -6-({4-[bis- (2-methoxy-
ethyl) -amino] -1-oxo-2-buten-1- yl}am1no)—7 cyclopropylmethoxy-
quinazoline

R; value: 0.51 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI*): m/z = 558, 560 [M+H]"

(20) 4-[(3-chloro-4-fluorophenyl}aminol -6- ({4~ [N-ethyl-

N- (2-methoxyethyl) -amino] -1-oxo-2-buten-1-yl }amino) -7-cyclo-
propylmethoxy-quinazoline

R value: 0.33 (silica gel, ethyl acetate/methancl = 9:1)
Mass spectrum (ESI*): m/z = 528, 530 [M+H]"

(21) 4-[(3-chloro-4-fluorophenyl)amino] -6-{[4- (piperidin-
1-yl) ~1-oxo-2-buten-1-yllamino}-7-cyclopropylmethoxy-quina-
zoline .

R, value: 0.22 (silica gel, ethyl aéetate/methanol = 9:1)



Mass spectrum (ESI ") : mlz = 553, 555 [M+tH + (17) 4- [
(3-chloro-4i-fluorophenyl) amno] -6- ((4- [ (R -2-ne -

met hyl - pyrrolidin-i-yl]-1-o0xo-2-buten-1-yl}am no)--7- ci@&é&mber 2003

propyl met hoxy- qui nazoline Rf value: 0.33 (silica gel, ethyl

acetate/ nethanol = 9:1) Mass spectrum (ESI+) : mz = 540, 542 [ MtH] + (18)
4-[ (3-chl oro-4-fl uorophenyl)am no] - 6- %{64 [ (S)-2-net hoxy-

met hyl -pyrrolidin-i--yl]-1-o0xo-2-buten-1-yl}amn no)-7-cycl opro-

pyl met hoxy- qui nazol i ne Melting point: 120C Mass spectrum (ESI+): mlz = 540,
542 | Mithas(38kcfruh (Bsehl OhprA-T 1UQy ORRBNY, ;@M N0l -6- ({4- [bis-

(2- met hoxy- etghyl f?am'((no] fyl- oxfoz- 2- bSlLJitQ{a'n-gll%yl[ érnﬂﬁno) -7-cycl opropyl net hoxy-
gui nazoline Rf value: 0.51 (silica gel, ethyl acetate/nethanol = 9:1) Mass
spect r uRLESh+) (3 -8h20F0508f 18680 M) 1 rah 2] 46- [ (4- (2-methv]-pioe-

(3-chl 0{,%3111;11#9 F ptﬂggﬁlzz‘?ﬂig% 16- £%4,- (H\I— et hy{_ (2-methyl-pipe

N- ( 2- met hoxye h§ }3 antAg] 2108k 5% 22 byt £RT 1294 1 Arf o) SR gpeime thoxy -

pr opyl ngeheRyoyunaazol ine R value: 0.33 (silica gel, ethyl

(I © e QD ol At 0 (1 (20

4- | (3-fchl oro-4-f luorophenyl) &am no
| -yl ) - 1M3%3- oPeGEERN L {BFT A Moz 7= &P omR6py[Mr8il hoxy- qui na- zol i ne R
value: 0.22 (silica gel, ethyl acetate/nethanol = 9:1) 10 Decenber 2003 -

56 Mas ectr | +) z = 510, 512 [MeH + (22) 4- [
(3-chl o?%?fl-% &3?6%55%%543 Woyorkenylianingl 1y ﬁnéﬁ-%ma“emlldm-
ridin-11yy)}}t+iewrve22bbteandt yyl bahhed } 77 coyed gy eitHuey - fltifazol i ne
zoline )
Ry value: 0.10 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI'): m/z = 496, 498 [M+H]*

(24) 4—[(3—chloro-4—fluorophenyl)amino]—6—{[4—(4—cyclopropyl—
methyl—piperazin—l—yl)—l—oxo—z—buten—l—yl]amino}—?—cyclopro—
pylmethoxy-quinazoline

Melting point: 117°C

Mags spectrum (ESI*): m/z = %65, 567 [M+H]*

{25) 4~ [(3-chloro-4-fluorophenyl)amino] -6~ { [4- (2-methyl -pyrro-
lidin—l—yl)—1—oxo—2—buten—1~yl]amino}—7—cyclopropylmethoxy—
guinazoline

Melting point: 108-110°C

Re value: 0.27 (silica gel, ethyl acetate/methanol = 9:1)

(26) 4-[(3-chloro-4-fluorophenyl)amino] -6- ({4- [N-methyl-N- (te-
trahydropyran-4—yl)—amino]—1—oxo—2—buten-l—yl}amino)—7—cyclo—
propylmethoxy-quinazoline

R, value: 0.29 (silica gel, ethyl acetate/methandl = 9:1)

Mass spectrum (ESI): m/2z = 538, 540 [M-H]-

{27) 4-{(3-chloro-4-fluorophenyl)aminol -6-{ {4- (cis-2,6-di-
methyl-piperidin-1-yl)-1-oxo-2-buten-i-yllamino}-7-cyclo-
propylmethoxy-quinazoline

R, value: 0.27 (silica gel, ethyl acetate/methanol = 9:1)-
Mass spectrum (ESI'): m/z = 536, 538 [M-H]}-



R wvalue: 0.21 (silica gel, ethyl acetate/nethanol = 9:1) Mass spectrum
(ESI+) : mz = 524, 526 [M+H + (23) 4- | (3'Ch|0r0'4'ﬂi55%éHMQ§Q%b% am no]
-6- [ [4- (pyrrolidin-

| -yl)-1-o0x0-2-buten,-1-yl]am no}-7-cycl opropyl net hoxy-qui na- zoline Rf

val ue: 0.10 (silica gel, ethyl acetate/nethanol = 9:1) Mass spectrum
(ESI") : nmlz 496, 498 [ MtHl + (24) 4 [ (3-chl oro-4-fluorophenyl) am no]
-6- { [4- (4- cyclopropyl

met hyl - pi per azi n- 1- yI)-I-oxo-2-buten-1-y|]anino}-?-cyclopro-

pyl met hoxy- quinazoline Melting point: 117C Mass spectrum (ESI "): nlz = 565,
567 [N%F% (25) 4- L (3-chloro-4-f luorophenyl) amno] -6-- { [4-

(2- met h{#8 py#ré{3-chloro-4-fluorophenyl) amino] -6-{ {4- (2, 5- -dimethyl-

| gin- | pybyol iaxg-2-Dul en- dxld Aok 7- UCLRIOPY) TBLERRY:. au nazol | ne

Nbltln 108-1 Rf value: 0.27 (silica te/nethano
=0 1)q?§%§°ﬁy AULBAZR{ 4RB- 4- quorophenyI) ani no] - 6- ({4 [ N- et hyl -

(te- ltrlilhywlowrm%%/ds)ﬂamm@]ﬁll @X0ry2- Q@Teﬁlatta/bﬁle}:ﬁﬁhB?%—l §:¢yclo-

ro X o] val ue; silic e

gcefgte n%%hg 8?&98@ ?gfwhss/gpecéggﬁ1gégl[y mz = 538, 540 [MH (27)
4- [ (3-chloro-4-fluorophenyl) am no] -6- { [4 (CIS 2 6-di -

net hyl - ppper4 di o3 LcMi%ré @Xﬁ@o%ﬁh&Qi 0o (g[g C@/cfe\"l,[egcqylamlno) i

Y9

propyl net hoxy- qui nazol i ne
acet at ef efPiahoPrtenr 1)yl \apin ?%ﬂ?(ﬁﬁ rofuﬁapf2%¥¥9métﬁbﬁmn+ﬂ 10

Decenbequ2ddorihd (28) 4- [ (3- chloro 4-fl uorophenyl) am no] -6-{ [4- (2,
o o ety aahid 7 8 kol oot S kL) AT Rgho [ ¥et B P!
trated aqueous ammonia solution = 9:1:0.1)
Mass spectrum (ESI'): m/z = 526, 528 [M-HI-

(30) 4-[{3-chloro-4-fluorophenyl) amino] -6~ { [4- (diethylamino) -
1~ox0—2—buten—1—yl]amino}—7—[(S)—(tetrahydrofuran—3—yl)oxy]—
guinazoline

Melting point: 119°C

Mass spectrum (ESI'): m/z = 512, 514 [M-H]-

(31) 4-[(3-chloro-4-fluorophenyl)amino] -6-{ [4- (4~diethylamino-
methyl -piperidin-1-yl)-1-oxo-2-buten-1-yllamino}-7-cyclo-
prbpylmethoxy—quinazoline

Ry value: 0.20 (silica gel, methylene chloride/methanocl = 9:1)
Mass spectrum (ESI’): m/2'= 593, 595 [M-HI"

(32) 4-1(3-chloro-4-fluorophenyl)amnino] -6-{ [4- (N-methyl-
N-cyclopropylmethyl-amino) -1-oxo-2-buten-1-yl}amino}-
7-cyclopropylmethoxy-quinazoline 7

R value: 0.73 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI"): m/z = 510, 512 ([M+H]*

{33) 4-[(3-chloro-4-fluorophenyl)amino] -6- ({4- [N-methyl-
N—(2—methoxypropyl)—amino]—1—oxo—2—buten—1—yl}amino}—
7-cyclopropylmethoxy-quinazoline (The N-methyl-

N- (2-methoxypropyl) -amine used was prepared by reacting



R P

met hoxy- qui nazoline Rf value: 0.36 (silica gel, ethyl acetate/nethanol =
9:1) Mass spectrum (ESI-) : mz = 522, 524 [M-H) (29 -

(3-chl oro-4-fluorophenyl) am no] -6- { [4- (diethylam ipoéegémber 2003

1- oxo- 2-buten-1-yl]am no}-7-[ (tetrahydrof uran-2-yl)net hoxy] - qui nazoline Rf
value: 0.35 (silica gel, ethyl acetate/nethanol/concen- trated aqueous
ammoni a solution = 9:1:0.1) WMss spectrum (EST-) : mlz = 526, 528 [MH
(30) 4- [ (3-chloro-4-fluorophenyl) -afBne] -6-{ [4- (diethylam no) -

1- oxo-2-buten-1-yl]Jam no}-7-[(S)-(tetrahydrofuran-3-yl)oxy]- quinazoline

Mel ti int: 119C Ma ES|-) ;: mz =512, 514 [M 31) 4-
(3~ chi o QR OEdPBgRE TS i Fo) BT o Wi chastmgiaminmo.and 0
met hy| - Pilpeeqeent 1y yr¢dide ing o 2= WU Erh 1 uny | 4 B TH0un? 166! Qte )

propy! nid hoxys ayh Hazol | ne_ yalue: 0.20 (silica gel, nethylene
chl ori de/ met hgaﬂ%df = O 1? Jf@ét(alsss@spectrum(ESI-) : mz = 593, 595 (MH (32)

4- [ (FecHPE-4-5- Geudisdgieny oplanieshyleng fhioghidefethithnol = 9:1)
N- cycl opr opyl net hyl - am no) - 1- oxo- 2- but en- 1-yl ] am no) 7-

cycl opr | et y-gui nazoline Rf value: 0.73 (silica gel, nethylene
chlori dgf‘%/#e?ﬁaﬂg?'%h%?’i?“* RSHIM TESI -6 - (4 BY st hygl12” [ MkH] ( 33)
ﬁ: ( [2 (Nchl ﬂn@;mxj’pmmh)ewﬁnca]m'zmgjxoﬁz-f(dtﬁn{lhb)}lga}ta{mﬂo) _

- - 1- 0x0- 2-.hut en- 1-yl } ami no)™ -
7- cyc{l\ngfgr o%ggl r@ﬁ%&{fﬁ%ﬁ?ﬁl&’zo S MESE net hyl - N- ( 2- net hoxypr opyl ) - - ani ne
used Pep&-r &d &by (sddériangel0 Decbpbene20BBorif8/m2eMREHBOXYEPHOR)ONI C
aci d chM8d Ao diudi®idlyt 3T R@z200525, 530 [Mem)*

(35} 4—[(3—chloro—é—fluorophenyl)amino]—6—{[4—(4—methoxy—
piperidin—l—yl)—l—oxo-Z—buten—l—yl]amino}—7—cyclopropyl—

methoxy-quinazoline

Melting point: 129-130°C

Ry value: 0.20 (silica gel, ethyl acetate/methanol = 9:1)

Mass gpectrum (ESI™): m/z = 538, 540 [M-H]"

(36) 4—{(3mchloro—4-fluorophenyl)amino}-6—{[4—(4—hydroxy—

piperidin—l—yl)—1—oxo-2—buten—l—y1]amino}—?—cyclopropyl—

methoxy-quinazoline

R, value: 0.30 (silica gel, methylene chloride/methanol/concen-
trated aqueous ammonia solution = 9:1:0.1)

Mass spectrum (ESI'): wm/z = 524, 526 [M-H]-

(37) 4-[(3-chloro-4-fluorophenyl)amino] -6-{ [4- (diethylamino) -
1—oxo—2-buten—1—yl}amino}—?—[(tetrahydropyran—4-yl)oxy]—
quinazoline

Ry value: 0.47 (silica gel, methylene chloride/methanocl = 9:1)
Mass Spectrum“(ESI'): m/z = 528, 530 [M-H]- |

(38) 4-[(3-chloro—4—fluorophenyl)amino]—6—({4—[N—methyl—N—
(tetrahydrofuran-2-yl-methyl) -amino] -1-oxo-2-buten-1-
yl}amino)—7—cyclopropylmethoxy—quinazoline

Melting point: from 145°C (decomposition)

Ry value: 0.23 (silica gel, methylene chloride/methanol = 15:1)
Mass spectrum (ESI*): m/z = 540, 542 [M+H]®



subsequently reducing with |ithium alum nium hydride) Melting point:
123-125C Rf value: 0.66 (silica gel, nethylene chlori th l,n5,9: 1)
(34) 4- [ (3-chloro-4-fluorophenyl) amino] -6- ({4- [ ng‘%?y“?&? 2003

N- ( 3- met hoxypropyl ) - -am no] - | - oxo- 2- but en- 1-yl }am no) -

7-cycl opropyl net hoxy- qui nazoline Rf value: 0.66 (silica gel, nethylene
chl oride/ methanol = 9:1) Mass spectrum (ESI+) : mlz = 528, 530 [ M+H] +
(35) 4- [ (3-chloro-4-fluorophenyl) afnfno] -6- { [4- (4-nethoxy-

pi peri din-1-y1)-1-o0xo-2-buten-I|-yl]amno}-7-cycl opropyl -

met hoxy- qui nazoline Melting point: 129-130C R value: 0.20 (silica gel,
ethyl acetate/nethanol = 9:1) Mass spectrum (EST-) : mz = 538, 540 [MH
(36) 4-032)( FchiZmhileng orfdpteaiopheanyill eing]{- 6-4-{ 44Nyt ey~ N -

pi per i disethratyardomxnm?-Hyhe rl-a%ﬁ)ﬂd]ari‘_-%9&0‘-5‘-%%'e%9rlqgrigamino) ~7-

met hox%- %ﬁ%{nazol i;ne R val'ue: 0.30 (silica gel, nethylene

chl or i d&FmEERRS e RONY.- R &8P ld@%eous amoni a sol ution = 9:1:0.1) Mass
spect ]r UfheESDaxt imy N=n|ﬁ2:41_y15206 (BMldle reBPrdtulrand 1§ @k fdwhlugrarhenyl )
am nojl 6= - t. no)__- _ , i

1- 0x0- 2] %&Eie n[b%’I r;(ﬁc%cgtrﬁ%o%%tf)(t BRSPS B A CAPOFIMF- 2GeAnaishi ne R

val ue: 93PPenyd; [Ghespieina tee wizyilden 6 re blearziyde Aiethaioknd Subkeghess spectrum
(ESI -) redEtI oS f v+ ~ = 4-f ophenyl) am no] -6-
({4- [N nethyl.N. ?g% r [a3hy(c|};ﬂre 51?3’? Eﬁ‘?f?%ﬁ’%’?%&ﬁ%?’;mtﬁﬁ%y g lrtl}z/‘-l”)ﬁ‘ﬁ}t en-| -

yl } am REFFIE dythetmo Ry ugdmd aro hiveeideRl ti ng point: from 145C

( deconpedittingn poRntvaliwe.- 18928 (silica gel, nmethylene chloride/ nmethanol =

. : = +
15:1) R§h§§1&8?06f59‘?§1 f&é Séf, mgégylgég éﬁTgﬂide/methanol = 15:1)
Mass spectrum (ESI'): m/z = 526, 528 [M+H]*

(40) 4-[(3-chloro-4-fluorophenyl)amino] -6~ ({4- [N-methyl-
N—(1-methoxy—2—propyl)—amino]—1-oxo—2—buten—l—yl}amino)—
7-cyclopropylmethoxy-quinazoline

(The starting N-methyl-N- (1-methoxy-2-propyl) -amine was
prepared by reductive amination of methoxyacétone with
methylamine hydrochloride and sodium triacetoxyborohydride in
the presence of sodium acetate. The reaction was carried out
in tetrahydrofuran)

R; value: 0.38 (silica gel, ethyl acetate/methancl = 9:1)
Mass spectrum (ESI'): m/z = 528, 530 [M+H]*

The following compounds may also be obtained analogously to

.the above Examples and other methods known from the litera-
ture:

(1) 4-[(3-chloro-4-fluorophenyl)aminol -6-{ [4- (N,N-dimethyl-
amino)-l—oxo—z-buten-l—yl}amino}—7-cyc1opropy1methoxy—quina—
zoline

(2) 4- [ (3-chloro-4-fluorophenyl)amino] -6-{ [4- (N, N-dibutyl-
amino)—1—oxo~2—buten—1~yl]amino}—7—cyclopropylmethoxy—quina—

zoline

(3) 4-[(3-chloro-4-fluorophenyl) amino] ~-6-{ [4- {piperidin-1-y1) -



10 Decenber 2003 - 59 (39) 4- [ (3-chloro-4-fluorophenyl) amno] -6- ({4-

[ N-net hyl - N (tetrahydrofuran-3-y|)-anino]-1-oxo-2-butﬁpbé%m%%hggbgo)-7-
cycl opropyl met hoxy- qui nazol i ne (The starting

N- net hyl - N- (3-tetrahydrof uranyl)-am ne was pre- pared by reaction of

t et rahydrof uran-3-carboxylic acid with diphenyl phosphonate azide in

benzyl al cohol and subsequent reductign of the
3-(benzy|oxycarbony|anino)-tetrahydfoé&rén obtained with [ithium al um ni um
hydride) Melting point: 157-L59C R E value: 0.23 (silica gel, nethylene

chl ori delordbanghtsn1p- Spe, +) .mz = 526, 528 [ MtH] (40)
4- [ (3-ch|or0-4-f?ﬁo?d%%%%@??égnfn%%é%§%£§§%&af$£?%XT%H%naZ°llne

N- (I - met hoxy- 2- propyl ) -am no] - | - oxo- 2- but en- 1-yl }am no) -

7-cycl opt bpyd net hootyt éptd NezOl hAof NS BEAMAANT 6 - { [4- (2, 6-dimethyl- . .
N- met hydlé%ﬁ&-ﬁgggx%/-_zipr o%%) - ag}n ne %F‘r epared by r ec?uct i ve “am nat i on
of met hoxyacet bhe: W th et A TR hy Y 19 bie’ 2 kertamiilmeth-

tri acet¥yhroebhyerlieein the presence of sodium acetate. The reaction was
carried out in tetrahydrofuran) Rf value: 0.38 (silica gel, ethyl

acetate/ nmet hanol = 9:1) Mass spectrum (ESI+) : mz = 528, 530 [ Mi-H/+ The
fol | owi Iy cchpbtidhirse = sl urr aiernedumimatlogoulsl 4 t40-metthya -galigeaa -

Exanpl esirano-l her - 5% hpds, kavown ST omihe 15 terar ek qui
(3-chl (}anz-o -§1 uorophenyl) “ami no] fes-{ 1[% (Nﬁ%‘u?ﬁe‘iﬁlﬁ@thm}l qui-
am no) - 1-'0X -%Ebuten-l-yl]anino}-?-cyclopropylnethoxy-quina- zoline (2) 4-
[ (3-chloro-4-fluorophenyl,) am no] -6-{ [4- (N, N-di butyl -

am no) - d0xQg 2r @‘Ltcﬂﬁ drd/! tﬂ & dl)q:}dp%e%%.l }%\Qnri%poﬁ | _n6”e_t {h[%x~y(-4quclyr<]:al-op ropylme-
thyl—piperazin—l—yl)-1~oxo—2—buten—1—yl]amino}—?—cyclopropyl—
methoxy-quinazoline

(7) 4—[(3mchloro—4-fluorophenyl)amino]—6—{[4—(4—cyclopropyl—
piperazin—lwyl)—1—oxo~2—buten—1—y1]amino}—7—cyclopr0pylmeth~
oXy-guinazoline

(8) 4—[(3-chloro—4—fluoropheny1)amino]—6-{[4—(4—methylsulpho—
nylvpiperazin—l—yl)—l—oxo-z—buten—l—yl]amino}—?—cyclopropyl—
methoxy-quinazoline

(9) 4—[(3—chloro—4—fluorophenyl)amino]—6—{[4—(4~acety1—pipera—
zin—l-yl)—l—oxo—z—buten—l—yllamino}—7—cyclopropylmethoxy—qui-
nazoline

(10} 4-[(3-chloro-4-fluorophenyl)amino] -6- [ (4-{4- [ (N,N-di-
methylamino)carbonyl}—piperazin-l—yl}—1—oxo-2—buten-1—yl)—
amino] -7-cyclopropylmethoxy-quinazoline

(11) 4-[(3-chloro-4~-fluorophenyl)amino] ~6-{ [4- (pyrrolidin-
1—y1)—1uoxo—2—buten—1—y1]amino}—7—cyclopropylmethoxy-quina—
zoline

(12) 4-[(3-chloro—4—f1uorophenyl)amino]-6—{[4-(N—cyclopropyl—
N—methylamino)—1—oxo-2~buten-1—yl]amino}r7—cyclopropylmethoxy—
quinazoline



zoline (3) 4- [ (3-chloro-4-fluorophenyl) amno] _6- { [4- (piperidin-I-yl)

10 Decenber 2003 - 60

1- oxo- 2- but en-1-yl ] am no}- 7-cycl opr opyl net hoxy- qui nazo |R%P?vﬁer2003
4-[ (3-chl or o-4-fl uorophenyl ) am no] -6-([4-(2, 6-di net hyl -

nmor phol i n-4-yl ) - 1- oxo- 2- but en- 1-yl ] am no}- 7- cycl opr opyl net h-
oxy-qui nazoline (5) 4- [ (3-chloro-4-fluorophenyl) amno] -6- { [4-
(4- net hyl - pi per a- - 6l -

zin-1-yl)-1-o0xo-2-buten-1-yl]am no}-7-cycl opropyl net hoxy- qui -

4- |
t hyl -

nethoxy

(3 chl oro-4-fl uorophenyl) amino] -6- { [4- (4-cyclopropyl me-
eera2|n 1-yl)-1-oxo0-2-buten-1- yl]anlno} 7-cycl opropyl -

(4 CyChﬂﬁHHymdN methylamlno)-l oxo 2-buten- yl]amlno -7-cyclopropyl-
plpera2| ) -1-0X0-2- buten 1-yl]am no}-7-cycl opropyl meth-
sl gRcring

oxy- qui'n

e

4-1 (3-chl or o-4-fl uorophenyl ) am no] - 6- ([ 4- (4- nethylsulpho-

et o a ezl e (4P A R BT G Y Rt o

(4- aceﬁwpiﬁfpér&PKJ ~butyn-1-yllamino}-7- cyclopropylmethoxy quina-

Zi n- 1- Wo1-imgeoxo- 2- but en- 1-yl ] am no} - 7- cycl opr opyl net hoxy- qui -

4-

(3-chl oro-4-fluorophenyl) amno] -6- [ (4-{4- [ (N Ndi-

met hyl ami no) car bonyl | - pi per azi n-1-yl } - 1- oxo- 2- but en- 1-yl ) -
ani no] -(2-50y el -olpf 2oy Inetdrax -l qidireat@niyle aiibo]46-[{ {4~ (N, N-diethyl-

D) e AL e o SR o ey -sbiRe (12) 4

[ (3- cMQﬁ%ﬂﬁ-fluorophenyl) am no] -6-([4- (N-cyclopropyl -
N- et hyl am no) - 1- oxo- 2- but en- 1-yl ] am no} - 7- cycl opr opyl net hoxy-

(16} 4- [(3-chloro-4-fluorophenyl)aminol -6-{ [4- (piperidin-1-y1) -
1-oxo-2-butyn-1i-yllamino}-7-cyclopropylmethoxy-quinazoline

{17) 4-[(3-chloro-4-fluorophenyl)amino] -6-{ {4~ (morpholin-4-vy1) -
1-0xo—2—butyn—1—yl]amino}—7—cyclopropylmethoky-quinazoline

(18) 4- [ {3-chloro-4-fluorophenyl)amino] -6-{ [4- (4-methyl-pipera-
zin-1-yl) -1-oxo-2-butyn-1-yllamino}-7-cyclopropylmethoxy-qui-
nazoline

(19) 4-[(3-chloro-4-fluorophenyl)aminol -6-{ {4~ (4-methylsulpho-
nyl-piperazin-1-yl)-1-oxo-2-butyn-1-yl]lamino}-7-cyclopropyl-
methoxy-quinazoline

(20} 4- [(3-chloro-4-fluorophenyl)amino] -6-{ [4- (morpholin-4-yl) -
l,4—dioxo—2—buten—1—yl]amino}—7—cyclopropylmethoxy—quinazoline

{(21) 4—{(3~chloro—4—fluorophenyl)amino]—6—({4—{(3—N,N—dimethyl-
amino-propan-1-yl)amino] -1, 4-dioxo-2-buten-1-yl}amino] -

7-cyclopropylmethoxy-quinazoline

(22} 4—[(3-chloro~4~f1uorophenyl)amino]—6—({2—[(N,N—diethy1—
amino)methyl] -1-oxo-2-propen-1-yl}aminc] -7-cyclopropylmethoxy-
quinazoline

nazol i ne (6)

i izl 3 TiYemo 4 - flycrasiiesnd-) @rﬁurx@dr—@pr{emw (N-aychoprofyl(] 4-

nazol i ne (10)



qui nazoline 10 Decenber 2003 -- 61 (13)

4-[(3-chl oro-4-fl uorophenyl)am no]-6-{[ 4- (N—cyclopropyk ber 2003

met hyl - N- net hyl am no) - 1- oxo- 2- buten-1 -yl ]am no}-7- cyclo T

met hoxy- qui nazol i ne (14)

4-[ (3-chl oro-4-fl uorophenyl )am no] - 6-{[ 4- (N, N-di net hyl -

am no) - 1- oxo- 2- butyn-1 -yl ]am no}-7-cycl opropyl net hoxy- qui na- zoline (15)
4-[(3-chl oro- 4rf|uoropheny|)an1no] 6- PE4-(N, N-di et hyl -

am no) - 1- oxo- 2- butyn- 1-yl | am no} - 7- cycl opr opyl nmet hoxy- qui na- zoline (16)
4-- [ (3-chloro-4-fluorophenyl)am no] -6-{ [4- (piperidin-1-yl) -

1- oxo0-2--butyn-| -yl ] am no}-7-cycl opr opyl net hoxy- qui nazoline (17) 4- [

( 3- chl of 2 4-%1 LGk vENeR )4 i usropteny 1) 4m imd rshd] ﬂ4r+—(42~yde)thoxymethyl—

1- 0x0- ZrihatityINtdiln Y1 1 @iy N0} sx yl line (18
4-1 ( 3- chloro A- fhgﬂégghen;?fgﬁ?ﬁ%?ﬂ%p?%iﬁﬁfmgﬁ%ﬂ gﬁ%§r§“°ﬁ§&86th“
zin--1- y yn-1-yl]am no}-7-cycl opr opyl net hoxy-qui - nazoli ne

(19) 4- | (3 chloro 4-f 1 uor ophenyl) anino] -6-{ [4- (4-nethylsul pho-

nyl - pi Zign I ut J,am.no y.cl opr opyl -

met hOX?/@{]‘%I r?azo 3?/n(')eh](lcﬁ'%“)j< Zf][t{1 é’i‘ﬁ%’rl& oﬁoﬂk{én}%) NgﬁﬂlﬁdF gt 4-
( nor ph&¥HRHKA hanino] -1-oxo-2- buten 1- yl}amlno) -7-cyclopropylmeth-

1, 4- di ex@r-2r3utits1 19 | am no} - 7- cycl opr opyl net hoxy- qui nazol i ne (21)
4-[(3-chl oro-4-fluorophenyl)am no]-6-({4-[(3-N, N-di nmet hyl -

am no- propan-| -yl)am no] - 1, 4- di oxo- 2- buten-1 -yl )am no] - -

76cy?idmp%ﬁm@mawm&qlump&ﬁ%m4mhn@ -ghl(gua-frflougkerguy! ) am no]
anlno)net U %%é%é?%ﬁ%ﬁgn% SO AN -3 d PBE PGy T merIsdepraqui nazol i ne

10 Decéﬁﬁ@ﬁtmmxy-qulnazollne

(26) 4—[(3—chloro-4—fluorophenyl)amino}—6—{[4—(N,N—dimethyl—
amino)—1—oxo—2~buten—1-y1]amino}—7—cyclobutylmethoxy—quina—
zoline

(27) 4~[(3-chloro—4-fluorophenyl)amino]—6-{[4-(N,N—dimethyl—
amino)-1—oxo—2—buten—1—yl]amino}—7-cyclopentylmethoxy—quina—
zoline

(28) 4-[(3-chloro-4-fluorophenyl)amino] -6-{[4- (N, N-dimethyl -
amino)—l—oxo—z-buten—l-yl]amino}-7—cyclohexylmethoxy-quina—
zoline

(29) 4-[(3-chloro-4-fluorophenyl)amino] -6-{ [4- (N, N-dimethyl-
amino)—l—oxo—z—buten—l—yl}amino}—7~(2—cyclopropy1—ethoxy)—
quinazoline

(30) 4-[(3-chloro—4—fluorophenyl)amino]-6—{{4—(N;N—dimethyl—
amino)—1—oxo-2—buten—1—yl}amino}—?—(3—cyclopropyl—propyloxy)—
gquinazoline

(31) 4- [(3-chloro-4-fluorophenyl)amino] -6- ({4~ [4- (tetrahydro-
furan-3-yl) -piperidin-1-yl] -1-oxo-2-buten-1-yl}amino) -7-cyclo-
propylmethoxy-quinazoline



- 62 (23) 4- [ (3-chloro-4-fluorophenyl) amno] -6-([4- (2-nethoxynethyl -

pyrrolidin-1-yl)--I-o0oxo0-2-buten--1-yl]am no}-7- cycloprﬂpgéag%gbr2003
oxy-qui nazol i ne (24)

4-1 (3-chl oro-4-fl uorophenyl )am no]-6-({4-[ N, N-bi s(2-neth-

oxyet hyl ) am no] - | - oxo- 2- but en- 1-yl }am no) - 7- cycl opr opyl et h-

oxy-qui nazoline (25) 4- [ (3-chloro-4r fluorophenyl) amno] -6- ({4- [N
(2- met hoxy- et hyl)-N-nmet hyl ami no] - 1= 0&%®- 2- but en- 1- -yl }ami no) - - 7- cycl opr o-
pyl met hoxy- qui nazol i ne (26) 4- [ (3-chloro-4- quorophenyI) amno] --6- ([4-

(N, N-di hy,l ) - OX Qs 2 but n- I-- I anlno o clobutylnethoxy qui na-
zol i ne {5?)‘%3{?¥%%ﬁc Bro-- ingli- oﬂ{46[4{ (rerppRIfNd et hyl -

ani no) 4- mommmm=ymldmm@:}xo7—zcmt@peat Wirfeiiey ~quichal ozol i ne (28)
4-[(3- gt ﬁn{’e«f c}&g}Qﬂpﬂ-ﬂ%%glalrgeno] 6- {[ 4- (N, N-di net hyl -
n-

nlno)-l-oxo 2- - but'e am no} - 7- cycl ohexyl net hoxy- qui na- zoline (29) 4-
[ (3-chloro-4-fluorophenyl) amno] -6-{ [4- (N N-dinethyl-

am no) -(B30X @2 uan-dradd - FiRebpheh mml%no@quat fﬁ@xx):etgahg}aég yne (30)

4- | (3 chlor 4 fl uoro henyl am no
am no) - ox0-% lnﬁﬁﬁ?qa{%ﬁ?%n Hd)y 79 @y$1 PbéyWlﬂﬁﬁﬁypéXYTCYG&pnazol|ne

(31) 4pradydmiegrimd--fduiorzoptidamg ) am no]j - 6- ((4 [ 4- (t et rahydro-
furan-3-yl)-piperidin-1-yl]-1-o0xo0-2-buten-1-yl}am no)-7-cyclo-
propylnethoxy qui nazol ine 10 Decenber 2003 - 63 (32)

4- [ ( 3- dRidr 44 B wirlepirerty Hlavinephesy(l) anfao] mérgleti{a- (tetrahydrofu-

ran-2-yl-methyl) -piperazin-1-yl] -1-oxo-2-buten-1-yl}amino) -
7—cyclopropylmethoky—quinazoline

(35) 4-[(3-chloro-4-fluorophenyl)amino] -6-[ (4-{N-methyl-
N- {1~ (tetrahydrofuran-3-yl) -piperidin-4-yl} -amino}-1-oxo-
2-buten-1-yl)amino] - 7-cyclopropylmethoxy-quinazoline

(36) 4-{(3-chloro-4-fluorophenyl)amino] -6- ({4-[(S) -2-methoxyme-

thyl—pyrrolidin—l—yl]—1—oxo—2—buten—l—yl}amiho)—7—cyclobutyl—
oXy-quinazoline

(37} 4- [(3-chloro-4-fluorophenyl)amino] -6-({4- [ (R} -2-methoxyme-

thyl-pyrrolidin-1-yl]-i-oxo-2-buten-1-yl}amino) -7-cyclobutyl-
oxXy-guinazoline

(38) 4-[(3-chloro-4-fluorophenyl)amino] -6-({4- [bis- (2-methoxy-
ethyl) -amino] -1-oxo-2-buten-1-yl}amino) -7-cyclobutyloxy-quina-
zoline

(39)'4—[(3—chloro—4—fluorophenyl)amino]—6—({4~[N—methyl—
N—(2umethoxyethyl)—amino]—l-oxo—z—butenel—yl}amino)—7—cyclo-
butyloxy-guinazoline

(40) 4-[(3-chloro-4-fluorophenyl}amino]-6-({4-[(S)-N-methyl-

N- (1-methoxy-2-propyl) -amino] -1-oxo-2-buten-1-yl}amino) -
7-cyclobutyloxy-quinazoline



4-yl)-piperidin-1-yl]-1-o0xo-2-buten-1-yl}am no)-7-cycl o-

ropyl met hoxy- qui nazol i ne (33) 4- (3-chloro-4-fluoro pg] - 6-
?{4Py[4- (te?rghydrofu- (59 [ ﬂ?ﬁ@é&%béyﬂoﬂg

ran- 3-yl ) - pi perazi n-1-yl ] - 1- oxo- 2- but en- 1-yl }am no) - 7- cycl o-

propyl met hoxy- qui nazoline (34) 4- [ (3-chloro-4-fluorophenyl) am no] -6-
({4- [4- (tetrahydrofu-
ran-2-y|-nethy|)-piperazin-1-y|]-|-6x592fbuten-1-yl}anino)- 7-

cycl opr opyl nmet hoxy- qui nazol i ne (35)

4-1(3-chdpyor 4 nyl )-aminaly- 6- [(4- {.N- et hy] -
{57 e desenhenk A BRI (o (g v-mecia
2- but eVt (i anhony - 7- progsy DPf apyhaet Doxo-Quinazat | 18,1381 no) -
4-1(3-cpl 5Téﬁﬁ+§E§§§HEﬁWAQ%§%PO -6-({4-[(S)-2- net hoxyne-

_y - -

t hyl - pyrrolidin- 126X0- 22 biiten- 1- yl } ani no) - 7- cycl obut y! -
oxy- qui.nazol i ne (37)

4-1(3-cdpror 4 aphenyl ] -0 - (- _2- met hoxy me-

th)[/I(-p Mrglliu di f{jlfl?f 1 oxoﬁlg{gﬁtlﬁﬂe}he?fflgﬁdé‘%@r%o)- ) OB -

oxy-qu%%h T TRe?7°88) ZPrﬂpX¥iTﬁW¥ﬂQl7@TQKRﬂQnﬂuﬁﬂnj11Mﬁ}m@ﬁlmﬁf-({4- [ bis-
( 2- met Hoxgyc Bipwydpy bme tedxl-@rihZzdiuten- 1- yl } am no) - 7- cycl obut yl oxy- qui na-

zoline (39) 4-[(3-chloro-4-fluorophenyl)am no]-6-({4-[N nethyl-

N- ( 2- met hoxyet hyl ) - am no] - 1- oxo- 2- but en- 1-yl }am no) - 7- cycl o-

but yl ox@ﬂ-3cfui4na[zé1'Crielqmi})4ﬂzﬁlqox(oi}ktdﬂ}dr)mnﬁ{ﬁd}wap{mrmd-)ne@myaa] -6- ({4- [
S) - Nqye 5 5 Xéﬁﬁﬂfo A1) gd_xp--bute-l-yl}wﬁno)-
g-%yclobu%?%%??yaﬁhﬁgggpﬁﬁg 10 dé?gﬁ%éfqaggﬁl- 4}’%fﬂlnga_

4- [ ( 3- BT RFIRIGFSHHIGRY YBHINRACKNE 4- [ (R) - N net hyl - N

(1- net hoxy- 2-propyl) -am no] -1--o0xo-2-buten-I-yl}am no) -

7-cycl obutyyl oxy-Qqui.nazol i n
y &&ﬁp’4—PQélcﬂioro—4f%luorophenyl)amino]—6—({4—[N-methy1—
N- (3-methoxypropyl) -amino] -1-oxo-2-buten-1-yl}amino) -
7-cyclopropylmethoxy-quinazoline

(45) 4-[(3-chloro-4-fluorophenyl)amino] -6- ({4- [N-methyl-N- (te-
trahydrofuran—3—y1)—amino]—1—oxo—2~buten—1—yl}amino)—7—cyclo—
propyimethoxy-quinazoline

(46) 4-[(3-chloro-4-fluorophenyl)amino] -6- ({4~ [(S) -N-methyl-

N—(tetrahydrofuran—B—yl)-amino]—1—oxo—2—buten-l—yl}amino)-
7-cyclobutyloxy-quinazoline

(47) 4—[(3-chloro—4—fluoropheny1)amino]—6—({4—[(R)—N—methyl—

N—(tetrahydrofuran—B—yl)—amino]—1—oxo~2—buten-l—yl}amino)—
7-cyclobutyloxy-~quinazoline

(48) 4-{(3-chloro-4-fluorophenyl)anino] -6- ({4-[N-methyl-N- (te- .
trahydropyran—4—yl)-amino]—1—oxo—2-buten—1—yl}amino)—7—cyclo—
propylmethoxy-quinazoline

(49) 4-[(3-chloro-4-fluorophenyl)amino] -6- ({4- [N-methyl-N- (te-
trahydropyran—4—y1)—amino]—l—oxo—z—buten—l—yl}amino)—7—cyclo—
butyloxy-quinazoline



(4 4-1 (3-chl oro-4-fl uorophenyl)am no]-6-({4-[ N-net hyl -

2)

N- ( 1- met hoxy- 2- propyl ) - am no] - | - oxo- 2- but en- 1-yl }am no

7-cycl opropyl met hoxy- qui nazol i ne (43) h)DecemberZOOB
4-[(3-chl oro-4-fluorophenyl)am no]-6-({4--[ N nethyl -

N- ( 2- met hoxypropyl ) - -am no] - | - oxo- 2- but en- 1-yl }am no) -

7-cycl opropyl net hoxy- qui nazoline (44) 4- [ (3-chloro-4-fluorophenyl)am no]
-6- ({4- [N-nethyl- N—(3-nethoxyprop?|§5eﬁﬁ noj - 1- oxo- 2- but en-1 -yl }am no) -
7-cycl opropyl met hoxy- qui nazoline (45) 4- [ (3-chloro-4-fluorophenyl) am noj

-6- ({44s5b\ metthyl =N ofhea- fluorog@ggﬂ%)amin ]}gn{ﬁﬁf(% eyl geropyl-

t rahydrof uran- 3-y I)-anlno]- - 0X0-

propylnB?HS%?ZéﬂlﬂaigllﬂeOFQG? -buten-1- Yllaman} 7-cyclobutyloxy-

4-[ ( 3- chhdna=zéifiheor ophenyl ) am no] - 6- ({4-[ (S) - N- net hyl -

N- (tetrahydrofuran-3-yl)-am no] - 1- oxo- 2- but en- 1-yl } am no) -

7- cyclobut¥loxy-quinazoline (47) 4- [ (3-chloro-4-fluorophenyl) am no] -6-
({4- [ (B})-&-héBhyhloro-4 fluorophenyl)amlno] 6- §[4 (4-cyclopropylme-

7- cycl opaly1 erboaneen L Labioa 2 Butalth PR bt Sl obrehowyc st no) -

({4- [ NPT ApiLRzolige
trahydropyran-4-y|) am no] -1 -oxo-2--buten-1-yl }am no)-7-cycl o-

o 1[5 ohPar ot T KD GSPORRERg T § SPrORbeaYT bap Naoiet fy (4 (¥eeyolopropyl -

trahydrﬁpmeahya ghjinaint nepxd- pxbulebul et Layija ﬁO& 1 ENEE P oxy -
but yl oxy: 5??ighéne 10 Decenber 2003 - 65 (50 f

(3-chloro-4 uorophenyl) amno] -6- { [4- (4- cyclopropyl

pi perazin-1-yl)-I-oxo-2-buten-1-yl]am no}-7-cycl obutyl oxy- quinazoline (51)

4- [ (3f5®1040f43f&yp&,9@h§nﬂa A5 R0l ( 0
t hyl - plggrf2|n K 1 -oxo- - %ten 1- %%f%ﬁé%% % ﬁB {%ﬁ¥gbr0pylme_
ethyl-amino) -1-oxo-2-baten-1-y Jamino}-7- -cyclobutyl -

oxy-guinazoline

{54) 4-[(3-chloro-4-fluorophenyl)aminol -6- ({4- [N-methyl-N- (te-
trahydrofuran-z—ylmethyl}—amino]—l—oxo—2—buten—l—yl}amino)-
7-cyclopropylmethoxy-quinazoline

(55) 4-[{3-chloro-4-fluorophenyl)amino] -6- ({4- [ (R) -N-methyl-

N~(tetrahydrofuran—2—ylmethyl)—amino]—1-oxo-2~buten—l—yl}—
amino) -7-cyclobutyloxy-quinazoline

(56) 4-[(3—chloro-4—fluorophenyl)amino]—6—({4—[(5)—N—methyl—

N—(tetrahydrofuran-z—ylmethyl)—amino]—1—oxo—2-buten—1—yl}—
amino) -7-cyclobutyloxy-quinazoline

(57) 4-[(3-chloro-4-fluorophenyl)amino] -6-{ [4- (pyrrolidin-
1—yl)—1—oxo—2—buten—1—y1]amino}—7~cyclobutyloxy—quinazoline

(58) 4—[(3—chloro—é—fluorophenyl)amino]—6-{[4—(2—methyl—pyrro—
lidin-1-yl)-1-oxo-2-buten-1-yl]lamino}-7-cyclobutyloxy-quina-
zoline



oxy- qui nazol i ne (52)

4-[(3-chl oro-4-fl uorophenyl)am no]-6-{[ 4- (N—cyclopropyll(JDecem er 200

N- net hyl - am no) - 1- oxo- 2- but en- 1- y1] am no) - 7- cycl obut yl oxy- qul haz Plne (53)
4-1 (3-chl oro-4-fl uorophenyl )am no]-6-{[4-(N-cycl opropyl ne-
t hyl - N- et hyl - am no) - | - oxo- 2- but en- 1-yl ] am no} - 7-cycl obut yl -

oxy-qui nazoline (54) 4- [ (3-chloro-4-fluorophenyl) amno] -6- ({4-
[N-methyl - N (te- - 66 -

t rahydr of ur an- 2- yl net hyl ) - am no] - 1- oxo- 2- but en- 1- yl}anino) 7-

cycl opr opy) net h wcm{?z‘ijlfl%l(&ﬁ')EIfbl)[an(lnocjhl o{r[o4 2flsuocilc()ﬁ:)henyl ) am noj

- 6-
N-(t et r%ﬁ{ﬁ?@%&%nlzlf B met 9%9 )2 den ey} = 1= oMoareiibut €h~d gl dbut yloxy -
am no) -gainyet@bidg/| oxy- qui nazol i ne (56) 4- |
(3-chl oro-4-fluorophenyl)am no] -6- ({4- [ (S) -Nnethyl-
N-(tetrahydrofuran-2-yl methyl)-am no] - 1- oxo- 2- buten-1-yl } -
ami no) - {E®y d -ob(k ydroharai naaeidapheb)) hido] -6-{ [4- (piperidin-1- ~yl) -

3-chl f | i di n-
L) T o 2 AR I AR X Bt i hesaiine (s) 4 |

(3-chl oro-4- quorophenyI)anlno] -6-{ [4- (2-nethyl-pyrro-

l'idi n- 1¢enl)) -4 - ngléhﬂagdﬂkjf lﬂgﬁa_ b XY zol.ine .10

Decenber; 2403 1) 66 (59) 4 (3 chi 0 i Hoqtgdh%n | l"‘{et%&] iperir, (2,

5- di methyt L ot T RHt)ef} R AT T GHq Wmmmqﬁ oxy-

qui nazdlinee (60) 4- [ (3-¢hloro-4-fluorophenyl) ami no] -6-([4-

(pi peridin-1-yl) - 1-oxo0-2-buten-I-yl]am no}-7-cyclobutyl oxy- quinazoline

(61) 4- (3-chl oro-4-fluorophenyl)am no] -6-( [4- (2-nethyl-piper

di n- 1- Yi6R)| 4oxd32-duicare-E-yiljuariophienyl-) aycihnel ey {Dey-(@yisnadz e thiyne
piperidin-1-yl)-1-oxo-2-buten-1- -yllamino}-7- cyclobutyloxy-
quinazoline

(63) 4—[(3—chloro—4—fluorophenyl)amino]—6~{[4-(4~hydroxy~pipe—
ridin—1~yl)—1—oxo—2—buten-1—yl]amino}-7—cyclobutyloxy—quinazo—
line

(64) 4—[(3—chloro-é—fluorophenyl)amino]—6—{[4—(4—methoxy—pipe—
ridin—l—yl)-1—oxo—2—buten—1~y1]amino}—7—cyclobutyloxy—quinazo—
line

(65) 4-[(3~chloro-4-fluorophenyl)amino] -6- ({4~ [4- (2-methoxy-
ethyl)—piperazin—l—yl]—1—oxo—2;buten—1—yl}amino)—7—cyclobu—
tyloxy-quinazoline

(66) 4—[(3~chloro-4—flu0rophenyl)amino]-6—{[4—(3—methyl-morpho-
lin~4~yl)—l—oxo—z—buten—l—yl]amino}—7—cyclobutyloxy—quinazo—
line

(67) 4—[(3—chloro—4-fluoropheny1)amino]-6—{[4—(3,5—dimethyl—
morpholin—4—yl)—1—oxo-2—butenv1—yl]amino}—7—cyclobutyloxy—
quinazoline



62) 4-[(3-chloro-4-fluorophenyl)amn no]-6-{[4-(2, 6-di methyl -
éipéridin-l-yl)-l-oxo-2-buten-1-y!]an1no} 7-cycl obut yl pxXpacStidaaghi ne (63)
4- [ (3-chloro-4-fluorophenyl) anmino] -6-{ [4- (4-hydroxy--pipe-
ridin-I-yl)-1-oxo-2-buten-1-yl]am no}-7-cycl obutyl oxy-quinazo- |ine (64) 4-
[ (3-chloro-4-fluorophenyl) amno] -6-{ [4- (4-methoxy-pipe- _
ridin-l-yl)-l-oxo-2-buten-|--yIIanino}é-7-cyclobutyloxy-qU|nazo- line (65)
4- [ (3-chloro-4-fluorophenyl) am no] -%-‘({4- [ 4- (2-nethoxy-
et hyl ) - pi perazin-1-yl]-I-o0xo-2-buten-1-yl}am no)-7-cycl obu- 6 (1 4.
t%'Oxgthbmalouﬂﬂecﬁ§@}o4a Elﬁ%rBBhSﬁ?lfa&£H8 Ogh?P¥ }Nagépg;l_ (1

-me
I(i n- 4- yﬁ) EDB‘QS?‘?XM&F@MH -ARLaRY ndFoxocPcbubenyloxy) auinay o7 - (i aers 67)
4-1 ( 3- chydrofdrbhuepgmhaﬂyl)qqhﬂghoﬁiﬁg4 (3, 5-di net hyl - I 10
nmor phol i n-4-yl)-1-o0xo0-2-buten-1|-yl]am no}-7-cycl obutyl oxy- quinazoline
Decenber 2003 - 67 (68)
4-1(3- cﬁﬁ%?044IﬂBughbpheﬁykfhubnobhénfiﬂaﬁbhﬁpt@yt§4 [N-methyl -
N (2 mehioyRbbKbLy8Eh00] - Lok 23 DULSD: Ty Lam 1 S
hydr of u I nazol' I ne
4-1(3- c%Y@FBPﬁrF %rﬁbh@ﬁyp)ﬁﬁin@FOBln¢4 [N-nethyl
N (2- nethoxyethyl ) -am no] -1 - oxo- 2- but en- yg}ag}no) Z §}et:g-henyl) ari o]

4- chl oro- uo

?g?ropy %+4 k g gﬂlggénazgiﬁggbégggyl)a£1éo] -6~ ({4- [N~ methyf{

N (2- mQJE ymhybxyemzynb}amﬁaspl 2-bub em=-Baydd A PO) an(idd )l Arr et ra-
hydr of Y. ol i ne % %
4y[(3 <L:Hri1 r%ﬂz{l£ ﬁ%%h*‘e‘%%gﬁfnal R %f Aetidin-1-yl)-
propyl oxy] - 6- [(V|nylcarbonyl)an1no] qui nazol i ne
(71) 4—[(3—chloro—4—fluorophenyl)amino]—7—[3—(azetidin—1—yl)—
propyloxy]—6—[(vinylcarbonyl)amino]—quinazoline

(tetra-

(72) 4—[(3wchloro—4—fluorophenyl)amino]—7—[3—(4—methyl—homopi—

perazin—l—yl)propyloxy]—6~[(vinylcarbonyl)amino]—quinazoline
Example 4

Coated fablefs containing 75 mg of active substance

1 tablet core contains:

active substance 75.

0 mg
calcium phosphate 93.0 mg
corn starch 35.5 mg
polyvinylpyrrolidone 10.0 mg
hydroxypropylmethylcellulose 15.0 mg
magnesium stearate —A.5 mg

230.0 mg
Preparation:

The active substance is mixed with calcium phosphate, corn
starch, polyvinylpyrrolidone, hydroxypropylmethylcellulose and
half the specified amount of magnesium stearate. Blanks 13 mm
in diameter are produced in a tablet- -making machlne and these
are then rubbed through a screen with a mesh size of 1.5 mm



(72) 4- [ (3-chloro--4-fluorophenyl) amno] -7- [3- (4-nethyl-honopi-
perazin-1-yl) propyl oxy]-6-[(vinyl carbonyl)am no]-quin I e 4
Coated tablets r Q79 f active giffistance 1 tabl et cgfde)b%on lg‘%gr?rsas:%acti ve
substance75.0 ng cal ci um phosphate93.0 ng corn starch35.5 ny

pol yvi nyl pyrrol i donel0.0 ng hydroxypropyl nmet hyl cel | ul osel5.0 ng nmagnesi um
stearate i.5 ng 230.0 ng The active substance is mxed with cal cium
phosphate, corn starch, polyvinyl pyr®8l idone, hydroxypropyl met hyl cel | ul ose
and half the specified anount of nagnesium stearate. Blanks 13 mm in

di anmet r i ef - paki ng. machi ne and these are then rubbed
througﬁﬁéaﬁg%rié)eﬁggmgfgﬁl%n?n%%%ﬁg‘%zéén%r?mf%d rfﬁlrttl}b Tt Poodie wngsing a
sui t abl B YRCHFPRT2BRd Frikedovinhlate iestogfredmedmgne: tsivlasteataie. This
granul aidch sne 0BPr e84 4B St & abk et ndTBld 00 raghine to form tablets of the
desi red shape. ‘y‘eigtgt of core: 230 ng die: 9 mm cohvex The tablet cores
thus produced ate*%0ated P a219 1M consis- ting essentially of

hydr oxypr opyl mnedtet cel | ul ose. Thenh) ndGhegk fil mcoated tablets are

pol i sheg, wi S | ght_of .coated tablet: 245 ng. Exanple 5 Tablets
cont ai ni ng tE1 Opgn% 0 easc::/;?ki‘/lgs- RIPHET A orfpidied ghith 2 film consis-

ting essentially of hydroxypropylmethylcellulose. The finished
film-coated tablets are polished with beeswax.
Weight of coated tablet: 245 mg.

f

Example 5

Tablets containing 100 mg of active 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

Method of Preparation:

The active substance, lactose and starch are mixed tbgether 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 mm mesh size) and the lubricént is added.
The finished mixture is compressed to form tablets.

Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides
and notched on one gide.

Example &



1 tabl et contains: active substancel00.0 ng | actose80.0 ng corn starch34.0
nmg pol yvi nyl pyrrolidone4. 0 ng nagnesi um stearate2.0 ng hod of
P-rennrat-inn The active substance, |actose and starchﬂgégcﬁyggék?ggether
and uniformly noistened with an aqueous sol ution of the polyvinyl-
pyrrolidone. After the noist conposition has been screened (2.0 mm nesh
size) and dried in a rack-type drie[.%ﬁaﬁoc it is screened again (1.5 mm
mesh size) and the lubricant is added.” ™ The finished m xture is conpressed
to formtablets. Wight of tablet: 220 ng Dianmeter: 10 mm bi pl anar,

facett efabbebot hoRiAES] hgd QRt PRE Shicls Decenber 2003 - 69
Tabl ets containing,-1 actiyt- h -,ifrigtance Conposition: 1 tablet
contains: active substance 50.0 ng powdered |actose 89.0 ng corn starch
40. 0 ngtompesbtdan:silica 10.0 ng pol yvinyl pyrrolidone 10.0 nmy magnesi um
stearate dath 8y 39Q¢Q:Hg.rej z~ aration: The active substance m xed with

| actose, corp starch and silica

active substance 50.0 mg
powdered lactose 89.0 mg
corn starch ‘ 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0 mg

" 300.0 mg

Preparation:

The active substance mixed with lactose, corn starch and silica
is moistened with a 20% agueous polyvinylpyrrolidone solution
and passed through a screen with a mesh size of 1.5 mm. The
granules, dried at 45°C, are passed through the same screen
again and mixed with the specified amount of magnesium stea-
rate. Tablets are pressed from the mixture.

Weight of tablet: 300 mg

die: 10 mm, flat

Example 7

Hard gelatine capsules containing 150 mg of active substance

1 capsule contains:

active substance 50.0 mg
corn starch (dried) approx. 80.0 mg
lactose (powdered) approx. 87.0 mg
magnesium stearate —3.0 mg

approx. 420.0 mg



is noistened with a 20a aqueous pol yvi nyl pyrrolidone solution and passed
through a screen with a nmesh size of 1.5 nm The granﬂng‘mggég%ogt 45C
are passed through the sane screen again and m xed w he specified
anount of nmagnesium stea- rate. Tablets are pressed fromthe m xture.

Wei ght of tablet: 300 ng die: 10 nm flat Exanple 7 1 capsule contains:
50.0 ng active substance corn starch @%rLed)approx.S0.0 ng | act ose
(powder ed) appr ox. 87. 0 ng magnesi um stearate3. 0 ng approx.420.0 ng an
Preparation: 10 Decenber 2003 - 70 The active substance is mxed with the

exci pi efbhs, apassedsubbeangd 2sSRILEA With @, éib%#fé#éﬁ 3% agn and

honoge 18 d u5|n sui t abl e, appar at us i ni ernlxture i's
packedn?ﬁ%§ %IZ%1§8 gF%t?n@e% pif OfC%p%%l@ﬂf?@@|¢@FO%$$#QMSISZO gy

Capsul €uk¥ed| usingeal Shatalbbel appaileatt:@@sui'lea Fraignhed Wppaghd ofdes rzining

|90 of aatkus substange 1 SHpPROSLIAYLEON AR, act e Substance 150.0 my

polyethyleneglycol yet ycol 6000 460.0 ny

psu e fllllng approx. 320 mg

Capsule shell: size 1 hard gelatine capsule.

Example 8§

Suppositories containing 150 mg of active substance

1 suppository contains:

active substance 150.0 mg
polyethyleneglycol 1500 ' 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate —840.0 mg
2,000.0 mg

Preparation:

After the suppository mass has been melted the active substance
is homogeneously distributed therein and the melt is poured
into chilled moulds.

Example 9

Suspension containing 50 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
glucose 10.00 g
glycerol 5.00 g
70% sorbitol solution ) 20.00 g
flavouring 0.30 g



pol yoxyet hyl ene sorbitan nonostearate 840.0 ng 2,000.0 ng Preparation:
After the suppository mass has been nelted the active sypgk l&ﬁzobﬁ
honogeneously distributed therein and the nelt is poured into chilled

nmoul ds. Exan] e 9 Rusr, 2pnsinn containing cQ ma of activehat- 100 m of
suspensi on contain: active substancel.00 g

car boxynet hyl cel | ul ose-Na-salt0.10 g net hyl p-hydroxybenzoate0.05 g propyl
p- hydr oxybenzoat €0. 01 g qucosel0.00'd”gryceroIS.OO g 70% sorbito

sol ution20.00 g flavouring0.30 g 10 Decenber 2003 - 71 - dist. water ad

Preparati ongi@@ mysfhe distilled water %3 heated to 70C. J e t hyl and
propyl p-hydroxybenzoates together with the gl ycerol ant®QodMtim salt  of
car boxynet hyl cel | ul ose are di ssolved therein with stirring. The solution
i s cool edetarantpant tenperature and the active substance is added and
honobgeneousl y di spersed therein with stirring. After the rsugar, the
sorbitol solution and the fla- vouring have been added and di ssol ved, the

suspensfof fisbidledunsbdrwishhsateding 1o°el i Thaah& T -and propyl
p-hydroxybenzoates together with the glycerol and sodium salt
of carquymethylcellulose are dissolved therein with stirring.
The solution is cooled to ambient temperature and the active
substance is added and homogeneously diépersed therein with
stirring. After the sugar, the sorbitol solution and the fla-
vouring have been édded and dissolved, the suspension is eva-
cuated with stirring to eliminate air.

5 ml of suspension contain 50 mg of active substance.

Example 10

Ampoules 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 11

Ampoules containing 50 wmg of active suhstance

Composition:
active substance : 50.0 mg
0.01 N hydrochloric acid q.s.
double-distilled water ad A 10.0 ml



5 m of suspension contain 50 ng of active substance. Exanple 10 Anpoul es
containing 10 a active substance active substance 10.0

hydrochloric acid q.s. double-distilled water ad 2.0 nVﬂ%$%%§%%€¥@%: The
active substance is dissolved in the necessary anount of 0.01 N HCl, nmade
isotonic with conmmon salt, filtered sterile and transferred into 2 m
anpoules. Exanr | e 11 A6lp ]P ngq Sn of r' substance Conposition:
active substance 50.0 ng 0.01 N hydroéhloric acid g.s. double-distilled
water ad 10.0 m 10 Decenber 2003 - 72 PrQrat j on : The active
substance is dissolved in the necessary anount of 0.01 N HCl, nade
isotonic with conmmon salt, filtered sterile and transferred into 10 ni
anpoul es. Exanple 12 Capsul es for powder inhalation nt-. qr; ng of c-fi

subt ancrgpgapsibe: cont ai ns: active substance 5.0 ng | actose for
i nhal ation 15.0 ng 20.0 ng Preparation: The active substance is mxed with

| act ose for inhalation. The
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 12 K

Capsules for powder inhalation containing 5 mg of active

subgtance

1 capsule contains:

active substance 5.0 mg
lactose for inhalation —15.0 mg
20.0 mg

Preparation:

The active substance is mixed with lactose for inhalation. The
mixture is packed into capsules in a capsule-making machine

(weight of the empty capsule approx. 50 mg) .

weight of capsule: 70.0 mg
size of capsule = 3

Example 13

Solution for inhalation for hand-held nebulisers containing

2.5 mg active gubstance

1 spray contains:

active substance 3 _ 2.500 mg
benzalkonium chloride " 0.001 mg



m xture i s packed into capsules in a capsul e-nmaki ng machine (weight of the
enpty capsul e approx. 50 ng). weight of capsule:70.0 I sule= 3
Exanple 13 Solution fo-r inhalation fQr h- d h 1c] ngﬁaﬁ?égpgg%%ﬁ@aining
2-5 ng arrive substance 1 spray contains: active substance2.500 ny

benzal koni um chl ori de0. 001 ng 10 Decenber 2003 - 73 |IN hydrochloric acid
g.s. ethanol/water (50/50) ad 15.000 Preparation: The active substance
and benzal koni um chl ori de are dissolv “in ethanol/water (50/50). The pH
of the solution is adjusted wth IN hydrochloric acid. The resulting

sol ution isiffi hi-gt8dnh18pd.tsansferred into suitable containers for use in
hand- hel d nebu?is rs ca?tr?gaeg)é'Cbntents of the container: 4.5 g 10

Decenber 2093hangl WaPﬁFeﬁﬁotﬁg?ns 1. Bicyclic heteratycs esoofmgener al
formula, - 8 - C- D- E wherein R & denotes a hydrogen atom Rb denotes a

phenyI,Pf | or 1--phenylethyl group, whilst the phenyl nucleus is
substitu %é%%%tégﬁh case by the radicals R, and R2, whil st,
The active substance and benzalkonium chloride are dissolved

in ethanol/water (50/50). The pH of the solution is adjusted
with 1N hydrochloric acid. The resulting solution is filtered
and transferred into suitable containers for use in hand-held
nebulisers (cartridges).

i

Contents of the container: 4.5 g



R and R2, which may be identical or different, each denotes a hydrogen,
fluorine, chlorine or bromne atom X denotes a nitrog enot es
an imno group, H denotes a carbonyl group, C denotesﬁgD%E%ﬂ%?ﬁépgne

et hynyl ene or |, 3-butadien-1,4-ylene group, D denotes an Cl-3-al kyl ene
group, 10 Decenber 2003 - 75 E denotes a Di- (C-y-alkyl.) -am no group,
wherein the alkyl noieties may be iddftical or different, a nethylam no or
et hyl am no group each substituted at the nitrogen aton1by a

2-met hoxy- et hyl, 1-methoxy-2-pr oplpeni? hoxy propyl, 3-nmethoxy-propyl,
tetrahydrofyran-3-yl, tetrahydropyTan—éggi—iietrahydropyran 2- .yl met hyl,
I-nethyl - piperi, d|n 4-yl, 1-ethyl - plperldln 4-yl, 1- (tetrahydrofuran-
3--yl 1-p i Y. o ro or c opr opyl nmet hyl group, a bia-
(2- nethoxysFEﬁ%i -%ﬁ;ﬁﬁﬁéf gr up?g gy$?6?¥ﬂ¥ %orﬁﬂﬂéwldlno or nor phol i no
group each optionally substltuted by one or two nethyl groups, a

pi perazi no group substituted in 4-position by a nethyl, ethyl,

cycl opropyl, cycl opropyi nethyl, 2-nethoxy-ethyl, tetrahydropuran-3--yl,
tetrahydropyran-4-yl Ry t.e@rahydrofuran- 2 -ylnethyl. group, a

t hi onor phol i no, S-oxLdost M onorpholi.no or S, S-d.ioxido- thionorpholino
group, a 2- (methoxymethyl) -pyrrolidino, 2- (ethoxymethyl) -pyrroli_dino,
4- hydr oxy- pi peridi no, 4-itethoxy- piperidiuo, 4-ethoxy-piperi,- dino,

4- (tetrahydropur an-3-y£i diné@ or B-nol phdbinoE pi peri d| no group, and

. (I)

wherein
Ra denotes a hydrogen atom,

Ry denotes a phenyl, benzyl or 1- -phenylethyl group, whilst the
prhenyl nucleus is substituted in each case by the radicals Rl
and Ry, whilst

Ry and R:, which may be identical or different, each

denotes a hydrogen, fluorine, chlorine or bromine atom,
X denotes a nitrogen atom,
A denotes an imino group,

B denotes a carbonyl group,

C denotes a 1,2-vinylene, ethynylene or 1,3-butadien-1,4-ylene

group,

D denotes an Cyz-alkylene group,



R, ~ denotes a cycl opropyl net hoxy, cycl obutyl net hoxy, cyclopen- tyl met hoxy
or cycl ohexyl met hoxy group, a cycl obutyl oxy, cyclopentﬁ%ﬁ ¥

cycl ohexyl oxy group, 10 Decenber 2003 - 76 a tetrahyd ar4h %§%?P8xy,

t etrahydropyran-4-yl oxy or tetra- hydrofuran--2-yl net hoxy group, the
tautoners, stereoisoners and salts thereof. 2. Bicyclic heterocycles of
general fornmula | according to cl airm’?, “wherein R denotes a hydr ogen
atom Rb denotes a 1-phenylethyl group or a phenyl group wherein the
phenyl nucleus is substituted by the radicals Rl and R2, whilst Rl and R2,
whi ch may be identical or different, each denote a hydrogen, fluorine,

chlor|neEodehb&EEne.aummcpgigm§§fﬁ_§hgﬁno ggagaagﬁ5r91n géhgikgahlnino

group, B denotes a carbonyl group, =-Viny ynyl ene
or "BaPhdrEnmaY, be W igplowpy ilﬂéﬂnens,a net hyl ene group, B
denotes a di met hyl am no, diethyl ani no, , S-(2-met hoxy- ethyl) -am no,

N- et hyl 2- et hoxy-et hyl) -am no, N-ethyl N- (2- net hoxy- et hyl)

-am no, ?+W@F%V amNn@y@mb@Mﬁgﬂamlnungmnup each substituted at the

N- et hy| hy - (1-metlh 10_Decenb
2005 - 77 <5 B BoB P B o . FARALAY - Fe(b: T go”gyog%,y:opmée i

N- met hyl 2 =Tet GXYﬁprbpm praemdt)hos@mp%pyl Nté@fﬁﬂﬂfﬂrn’a\l’f %&ﬁ
hydrofuragif % -N—(tetrahydropyran- - P
N et hyl =< %%’ F?%Wapo#ui’&n E%Flrﬁém%n Furgnnid- pimethyl, 1-—methy1-—

piperidin-4-v1, 1- -ethyl-piperidin-4-vl, 1« (tetrahydrofuran-
3-yl) -piperidin-4-v1, cyclopropyl or eyclopropylmethyl group,

a bis- (2-methoxyethyl) -amino group,

& pyrrolidine, piperidino or morpholino group each opticnally

substituted by one or two methyl groups,

a piperazino group substituted in 4-position by a methyl,
ethyl, cyclopropyl, cyclopropylmethyl, 2-methoxy-ethyl,
tetrahydrofuran-3-vl, tetrahydropyran-4-yl or tetrahydrofuran-
2-ylmethyl group,

a thiomeorpholing, S-oxido-thiomorpholino or 3,8-dioxido-

thiomorpholine group,

a 2- (methoxymethyl) -pyrrolidine, 2« (ethoxymethyl) ~pyrrolidino,
4 -hydroxy-piperidino, 4-methoxy-piperidinc, 4-ethoxy-piperi-
dino, 4- (tetrahydrofuran-3-yl) -piperidine or 4-morpholino-

piperidino group, and

R; denctes a cyclopropylmethoxy, cyclobutylmethoxy, cyclopen-
tylmethoxy or cyclohexylmethoxy group,

a cyclobutyloxy, cyclopentyloxy or cyclohexyloxy group,



N-nmet hyl - N- (| - - et hyl - pi peri di n-4-yl)-am no group, a pyrrolidino,

pi peridi no or norpholino group each optionally SUbSt'ﬁ&b%g,RMer 207 two
met hyl groups, a piperidino group substituted in the 4- p05| I'on by a

met hyl, ethyl, cyclopropyl nmethyl or 2-nmethoxy-ethyl group, an
S—oxides-thionDrphoIino group, a 2- (nethoxy-nethy],) -pyrrol idino, 4

- hydr oxy- pi peri di nQ or 4-net hoxy-pi peykdino group, and r denotes a

cycl opropyl nmet hoxy, cycl obutyl oxy or cycl opentyl- oxy group, a

t et rahydrof uran- 3-yl oxy, tetrahydrofyran-4-yloxy or tetra-

hydr of ur an- 2- yl met hoxy group, the tautonmers, sterecisonmers and salts
thereof. 3. The foll owi ng conpounds of general fornmula |I according to
claim11: (a) 4- [ (3-chloro-4- quorophenyI) am no] -5-([4- (N, N-diethyl-

am no) - 1aot&t%dmyd¥bﬂu | hoxy-gyi na- zoline and _
10 Dece 2003 - 78 (Sﬁ”f%" %#%%%9§¥?E§%?8ﬁﬁé§§ﬂx‘farﬁrnd’]E't-I@‘{ [ 4-
( mor phol H XOFyran-2- YlmEUhOKY group,

1- oxo- 2-buten, -1 -yl ]am no}-7-cycl Qoropyl net hoxy-qui nazoline as well as the
salts thereof. 4. Physiologically acceptable salts of the conpounds

accor di nghet bantoeast, eremfoiddhe®s lak@ SaVEghei,peLgaNI ¢ or organic
aci ds or bases. 5, Pharnmaceutical conpositions containing a conpound
according to at least one of clains 1 to 3 or a physiologically accep-

tabl e satt BtegeltBaghke 6l th_one.or nore inert
1 g c@y@ﬂa&&if %{égai Oﬁcﬁ’%ﬁ V\& acf:8rgf_ NF5& one of

carrlers nd/ or di] uents. Use of a conpound accordin
claims 1°4%1% %, wherein

Ra denotes a hydrogen atom,

Ry denotes a l-phenylethyl group or a phenyl group wherein the
phenyl nucleus is substituted by the radicals Ry and R;, whilst

Ra and Rz, which may be identical or different, each denocte

a bhydrogen, fluorine, chlorine or bromine atom,
X denotes a nitrogen atom,
A denotes an imino group,

B denotes a carbonyl group,

C denotes a 1,2-vinylene, ethynylene or 1,3-butadien-1,4-vlene

group,
D denotes a methylene group,

E denotes a dimethylamino, diethylamino, big~ {(2-methoxy-
ethyl) —amino, N-methyl-N- (2-methoxy-ethyl) ~amino, N-ethyl-
N- (2-methoxy-ethyl) ~amino, N-methyl-N-cyclopropyl-amino,
N-methyl-N-cyelopropylmethyl-amine, N-ﬁethyiuw-(l-methoxy-



for preparing a pharmaceutical conposition which is suitable for treating

beni gn or malignant tunours, for preventing and treatﬁ@%aQ&ﬁG&%ﬁ%SOf t he
ai rways and lungs and for treating diseases of the gastroirntestinal tract

and the bile duct and gall bladder. 7. Process for preparing a

phar maceutical conposition according_ o claim5, characterised in that a
conpound according to at |least one of ' clains 1 to 4 is incorporated in one
or nore inert carriers and/or diluents by a non-chem cal nethod. 8.
Process for preparing the conmpounds of general formula |I according to
claims 1 to 5, characterised in that a) a conmpound of general fornula 10

Decenberz 200 179 & el Q. wRes -~ / X are defined.,as in clainms 1
to 3, is r%a%%gd Wih a cor?ﬂpéoiﬁﬂt& (%\f egze)r?%%lfjmf%r%‘f’ayy TemgNe.c - D-- E,
(111) wiraehhyB-No (B -aesheetyi-tewrasl )i tentieb 15 M-t Byang- (Z&rdgnotes a

| eavi Ng WHQHPFLPERRE LA yQLI]L. .1 0. Drepar ounds of general formula I

wher ei n E%he g?oﬁ% é Pg}l%ﬁﬁéﬁ”tSPPﬁgﬁﬁﬁdﬁng#%ﬁ%?%?%?gPﬁﬁéﬁ-&rﬁﬁﬂ-a
conpouncEBfngendrabthyl rii-o tetRahy@rofidan 22 v1déMyNesgifAc Ba to Re, A
to b and; claims 1 to 3 andy Z2 denotes a | eaving group,

o ;
is reacteﬁﬁ%&ﬁ%fg&%Egﬁﬁgﬁﬁ%gfP%&EH%Q%HWQﬂMﬁN?ﬁﬂiﬂ@kﬁ@mﬁﬂr 2003

a pyrrolidino, piperidine or morpholine group each optionally
substituted by one or two methyl groups,

a4 piperazino group substituted in the 4-position by a methyl,

ethyl, cyclopropylmethyl or 2-methoxy-ethyl group,
an S-oxido-thiomorpholinoe group,

a 2- (methoxy-methyl) -pyrrolidino, 4-hydroxy-piperidino or

4-methoxy-piperidino group, and

Re denotes a cyclopropylmethoxy, cyclobutyloxy or cyclopentyl-

oxy group,

a tetrahydrofuran-3-yloxy, tetrahydropyran-4-yvloxy or tetra-
hydrofuran-2-ylmethoxy group,

the tautomers, stereocisomers and salts thereof.

3. The following compounds of general formula I according to

claim 1:

(a) 4-[{3-chlorc-4-fluorophenyl)amino]-6é-{[4- (N,N-diethyl-
amino) -l-oxo-2-buten-1l-yllamino}-7-cyclopropylmethoxy-¢guine -

zoline and -



- 80 wherein E' denotes one of the groups nentioned for Ein clains | to

3 which is linked to the group D via a nitrogen ato”‘ﬂ?ﬂ@cé%békﬁﬂd%ed a
conmpound of general fornula | thus obtained which contains an am no,

al kylam no or imno group is converted by acylation or sul phonylation into
a correspondi ng aryl or sul- phonyl conpound of general forrmula | and/or a
conpound of general fornula | thus obtai Aéd-whi ch contains an ani no,

al kylam no or imno group is converted by al kylation or reductive

al kylation into a correspondi ng al kyl conpound of general fornula | and/or
a conmpound of general fornmula | thus obtained which contains a carboxy or

hydroxyphbfspEGr[meg:hQWd-SLwdﬁE’e@l)eérhfxﬁcbfLSZyE@L'(FPLB B 13-4 -v1) -
correspondi ng ester of general fornula | and/or a conmpound™ of gener31

formul a ‘?’ﬁ%éza PEPRad WHil amidsht ol TeY el opzepvkye thosyt quigsesy ine
converted by reaction with a corres- ponding amne into a correspondi ng

am de of general fornmula I and/or if necessary any protecting group used
during tHe ¥dbledFehbe SiEdfks itdrartamfied again and/or if desired a conpound
of general formula | thus obtained is resolved into its stereoisoners

and/ or a compound of general fornmula | thus obtained is converted into the

salts thE{e@&yaﬂ@l@gﬂ@&QEQUH@Hé@tdﬁﬂéFHEK&E“E%“EﬁéchﬁﬁounthQaéaiding
phy5|olqg5g§ély acgegtabl silts t hereof . . )
eag ne of c¢laime 1 to 3 with inorganic or organic

acids or bases.

5. Pharmaceutical compositions containing a compound according
to at least one of claims 1 to 3 or a physiclogically accep-
table salt according to claim 4 optionally together with one or
more inert carriexs and/or diluents.

€. Use of a compound according to at least one of claims 1 ko 4
for preparing a pharmaceutical composition which is suitable
for treating benigm or malignant tumours, for preventing and
treating diseases of the airways and lungs and for treating
diseases of the gastrointestinal tract and the bile duct and
gall bladder.

7. Process for preparing a pharmaceutical composition according
to claim 5, characterised in that a compound acoording to at
least one of claims 1 to 4 is incorporated in one or more inert
carriers and/or diluents by a non-chemical method.

8. Process for preparing the compounds of general formula I

according to claims 1 to 5, characterised in that

a) a compound of general formula
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R, Ry,
N/
N
x % A~H
Lb » (II)
N R .

wherein

Ra to Ry, A and X are defined as in claims 1 to 3, iz reacted

with a compound of general formula
Z, - B -C-D - E , (II1)

wherein
B to E are defined as in claims 1 to 3 and

Z; denotes a leaving group, or

b) in order to prepare compounds of general formula I wherein
the group E is linked to the group D via a nitrogen atom, a

compound of general formula

R, R,
N/
N
) A-B-C-D- 2,
X
R , (IV)
N R

wherein
Ra tO0 Rg, A to D and X are defined as in claims 1 to 3 and

Zp denotes a leaving group, iz reacted with a compound of

general formula
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H - R ’ (V)

wherein
E- denctes one of the groups mentioned for B in claims 1 to 2

which is linked to the group D via a nitrogen atom, and

if desired a compound of general formula T thus obtained which
containg an amino, alkylamine or imineo group iz converted by
acylation or sulphonylation inte a corresponding acyl or sul-
phonyl compound of general formula T and/or

a2 compound of generxal foxrmula I thus obtained which contains an
amino, alkylamino or imino group is converted by alkylation or
reductive alkylation into a corregponding alkyl compound of
general formula I and/or

a compound of general formula I thus obtained which containg a
carboxry ox hydroxyphosphoryl group is converted by esterifi-
cation inte a corresponding ester of general formula I and/or

a compound of general formula I thus obtained which contains a
carboxy or ester group is converted by reaction with a corres-
ponding amine into a corresponding amide of general formula I

and/or

if necessary any protecting group used during the above reac-
tione is cleaved again and/or

if desired a compound of general formula I thus obtained is
resolved into its sterecisomers and/or

a compound of general formula I thus obtained is converted into
the saltg thereof, more particularly, for pharmaceutical use,
into the physiologically acceptable salts thereof.



