(54) Title: BICYCLIC HETEROCYCLES, MEDI CAMENTS CONTAI NIl NG THESE COVPOUNDS

THEI R USE AND METH ODS FOR THE PRODUCTI ON THEREOF hgbr% %2%@

Abstract: The invention relates to bicyclic heterocycl §505¢egR P formla

(1), in which Rerr] to Rerr], Ato E and X are defined as in C aim No.

1, to their tautoners, their stereoisoners and their salts, especially

t heir physiologically conpatible salts havi ng 1inorganic or organic acids

or bases. The inventive bicyclic heterocycles conprise val uable

phar macol ogi cal pr opert ies, especially an inhibitory effect on the signal

transducé rgcttljr %y erSOS| earlgnllancaesl?tslc Tlhe I nvention also relates to
he use 0 o |nve . al compositions containing

these compounds, their use and processes for preparing them

The present invention relates to bicyclic heterocycles of

general formula

L} . (I)

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 inhibitory 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,



en bicyclic heterocycles for treating illnesses, especially tunor diseases,
di seases of the lung and of the respiratory tract, and | ates t t he
production of the inventive conmpounds. 10 Decenber yé§§0@"‘eré§q§yclic
het er ocycl es, pharmaceuti cal conpositions containing these conpounds,

their use and processes for preparing them The present invention relates to
bi cyclic heterocycles of general fornula B- C- D- E the tautoners, the
stereoi soners and the salts thereof, “pdrti- cularly the physiologically
acceptable salts thereof with in- organic or organic acids or bases which
have val uabl e pharma- col ogical properties, particularly an inhibitory
effect on signal transduction nediated by tyrosine kinases, the use

t her eof foraﬂréﬁvinga§Véea¥esarpamethy1aofyarynméahoﬁys§§§§§, di seases of
the lungs and respiratory tract, and the prepara- tion thereof. In the
above general fornula |I_Ra denotes a hydrogen atom or a Cx_4-al kyl group,
Rb denotes & Sheﬁﬁ%e%ﬁw ¥F G- pirdisrinatliony growp whargist tdke  phenyl

nucl eus is subatituted indieeghnsastobybs Ne: koY PSe Rlnd O LLgt RL and
R2, which may be identical or different, i% each ocase %%ﬁ%?%mgtévdrogen

fluorine, chlorine, bromne or iodine atom a C _4-al kyl, hydroxy,
Cl. 4- al koxy? C3.6rBycloalkyEnyl CA,6-eftlydahR ey ny@;_T; - ahkepykuor
C2—5-a|kan$hgﬁ9yp’CﬂfLJ%ﬁyﬁgﬁﬁpﬁgH§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,



- 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.linked to
t he oxygen atom a Cl_4-al kyl sul phenyl, C1_4-alkylsulpﬂ@ﬁVF?mEﬁtaﬁglkyIsuI-
phonyl, Cl. 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 3atons, 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 may be identical or different, or Rl together
with RZ, P9 Aarle oS¢ as-adert & Bort - Vitrkened s ahic

- CH=CHuGl=Cld, sulistGituNkOrinr el Ne g oyP o bRt WieRRies, 12 JPHERIL

fluori chl ard r bromine atom a Cl_4-alkyl, trifluoronethyl or
Cl.4-a%§bfyqﬁﬁgﬁggn§ml2ﬁ§Ee§&ﬁnﬁﬁthyne group substituted by a cyan group or

a nitrogen atom A denotes an imno group optionally substituted by a

Cl_4- abkylt+ ﬂyyénédeyﬁ s a carbonyl or sul phonyl group, 10 Decenber
2003 - 3 C denotes a 1,3-allenylene, 1,1- or 1,2-vinylene group which may

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

trifluar ayetiylt-grieup,] an yaldhnyreng Ul 18 bubdtitddiandy 4- Wene
group gp%kgﬂgh]y substltu&pd

groups or by ab%r%éf%oromethyl group,
D denotes an alkylene, -CO-alkylene or -S0O,-alkylene group
wherein the alkyleﬁe moiety in each case contains 1 toc 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,



S

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 1.n each
case contains 1 to 8 car- bon atons and additionally 1%?§eﬁmﬂ9%F%B§n at ons
in the alky- I ene 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 carbgnyl or sul phonyl group, a

-CO O al kyl ene, -CO NR4-al kyl ene or 5-§CZ-NR4-aIkerne group wherein the
al kyl ene noiety in each case contains 1 to 8 car- bon atons, whilst the

linkingate theadi agent 9% I ch _case nust.take place via the
car bonyl of *sul phonyl gr%u%#g %?%?ﬁ E&ed%%%¥ggm%}%§%rb TR ohr e d
Cl_4- al kgl Bgr opp,cord-pdsidicn ba deyaa-C AN UhaAl@PRigdnh @ tghOWE End t my
al so dgggég % ggnd or..if Dis goun 1o a nitrogen atomof the group E, it
my al 30 dendfa R Sxr bBRyPrEIPsts p S9roup, E denotes an ani no
G _4-alkylamno or di- (G _4-alkyl) -amno group wherein the alkyl
noi eties may hejgdentical jffe- rent, 10 _Decenber 2003 4 a,
C2_4-al kyl ani no_gr-ou mh@?g%ﬁgbhéﬁélf@%oﬁg?eﬁylpg’sgﬁst?fﬁY%ﬁml?ﬂ.053-, y-
or 5-positi@h“ﬁFLh‘Qﬁ%ﬁ&b‘Q%ﬂﬂ¢m§f@@@ogen atomof the amno group by the
group R5, whilst R5 denotes a hydroxy, O _4-al koxy, am no, Cl_4-al kylam no
or di-(C, -4-al kyl)-am no rgugl a_4- to 7-menbered al kyl enei m no group
optional Iy 3ubst ?u?“f‘%‘abﬁge nel Byl enS i HERAYErovR UPRE PNl By Wb Tt pewber ed
al kyl enei m ped gbpupnepbdiotad| yeSUPst ditups or

a 6- to 7-membered 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 wmoieties
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,



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 bﬁﬂg SU|§QI%é§
sul phonyl, imno or N (Cl _4-alkyl) -imno group, ? 1) -N

(C2.4-a|ky|) -am no group wherein the CZ 4-alkyl nnlety 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 herepnbefore defined, a di- (C2.4-alkyl)
-ami no group wherein the two C2.4-al kyf noieties are substituted in each
case in 13--, y- or 5-position with re- gard to the nitrogen atom of the

am no gggppr951§BQHQEOUQ 5§perm@?h?1 éng%g§§ia£%§fts3n§¥0%$¥|dentlcal or

dlfferent and E her el nbe -tyce JF2ni no or

, - cyRFORIRYI-8Y é Bﬁ%amﬁrﬁoaaeﬁamlmm@ nophl@a@hlytaseb$hetntedogen
aton1nayybe substcgyt&mkﬁw dgrodpg f her O _4-al kyl group, an amino or
Cl_4-al kyl am no group wherein in each case the ni- trogen atomis
substituted by a tetrahydrofuran-3-yl, tetrahy- dropyran-3-yl,
tetrahy@r@pyt@n74m9mberedrahkgleﬁeimhybn@fhy¢ Optlonally substituted

é §/It )et g.g’?é?.rg%’ﬁ&a@ 3 aYiQyP';F%%r o“f)li/lréa/}lh I}% e|to q%q‘ﬁyeﬁif;hy 4 Decenber
2003" P rG‘olmfk%;ﬂt B-PPerg dlappon za—tmrtp@m dntn}nlqe Sfheéstehdrkerl

azepi n)kjr@tlipé hexabydre; &@mgﬁﬁ{eﬁl(}%% Qdlihpsubstituted by 1 to 3
Cl _4-alkyl groups, a 4- to 7-nmenbered al kyl enei m no group optionally

substituted by 1 to 4 C, .-'2-alkyl groups, which maybe substituted by the
group R Eip@eidbnoagrgnpLSubetbﬁmteﬂOByO& tod t ety dF o £ ey Ky | e @FQUPS,

ot oy oo PPaRPt COPOPLOL S ISEL AE an1 RLOE] GAG, 97 OuP Substituted by a
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,



hydr opyranyl or tetrahydrofuranyl nethyl group, a 6- to 7- menber ed
al kyl enei m no group optionally substituted by 1 or G _z-al roups
wherein a nmethyl ene group in each case is replaced inl Qﬁécﬁné%é¥g?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 -nmet hoxy- et hyl 3- net hoxy- propyl, C3_,-cycloal kyl,

, -cycl oal kyl -d _4-al kyl tetrahdeofuran 3- yI t et rahydr opyran- 3-yl ,
tetrahydro- pyran-4-yl , tetrahydrofuranylnethyl fornyl Cl_ 4 al kyl -

carbongl #¥Y§n§¥ga§r g 'QQQQEPQQQ d ? |4-@gkgl garbonyl or

-(d “4- aﬁky noc gro p, an 1Tm dazo group op |ona
substlﬁﬁp@@ by 1 to 3 nethyl groups, a C5_,-cycl oal kyl group mhereln a
met hyl ene group is replaced by an oxygen or sul phur atom by an imno
group substituted the group R6, by a sul phinyl or sul phonyl group,
Whl|StaR€3ﬁSCY§%Oﬁé¥¥#nS§PBPe defined, or D together with E denotes 'a
hydrogen fluorine or chlorine atom 10 Decenber 2003 - 6 a Cl_4-al kyl

group g |on | ubstitute by 5 fluorine - cycl oal kyl
o oup, 5B, 230  heRe Yo a by B Rebe B 7 A e P B
carboxy Cl 4- alkoxycarbonyl anlnocarbonyl Cl. 4 alkylanino- car bonyl or

- (Clytea me’%’ rqnog%&gxgr%ﬁy@ oamﬁnmg@f,m Sy1 W CNL 4 Sesilipidd ut ed by a

neirm no grou it he abovenentloned 6- to
7 nenbéflaé@o%lk;ﬂferﬁsélnﬁ%e glbYps - ﬁﬁl@aﬁﬁrlera%lélaglﬁ%%y%ne group may be re-

a carbonyl which ié substituted by a 4- to 7-membered alky-
leneimino group, whilst in the abovementioned 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,



pl aced 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 sul phonyl group, whilst R6
is as hereinbefore defined, and Rc denotes a C4_, -cycl 'PRQﬁWb%rZO%
C3_,-cycloal kyl -Cl1_6-al koxy group wherein the cycloal kyl noiety 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 ) - ani pyrrolidino, piperidino,

m)rphol ino, pipera- zino, N (Cl_2-al kyI ) -piperazino, hydroxy-Cl_2-alkyl,
Cl_4-al koxy- d _2-al kyl, am no-Cl_2-al kyl, d _4- alkylam'no a _2-al kyl, di-

01 4- ay kyl | kyl cl )
( yiyr 281 norGh g ky X ‘O’yﬁf&%’gglgﬁj o é‘%@ % 1 B (?:2 2-al kyl )

la@r/‘%w g hol i no-CL 2- aI

-p| per o2 w51 FYFY S Up, “\Rﬁﬁeé%l IRy lepaire 4 Mﬁ@r@édllfmgubstl t ut ed
cycl oal kybipei bdiepl Ay, -addiyilicans) |3¥p1@ﬁﬁl&iﬂylt~ldﬁdamky@o% 3-al kyl group,
a tetrahy 1 YL oXY, trahy it:%)E//ox tra
hydropf‘/llr]a‘g{ﬁéi\l{&Tn53 (lz‘r‘étarla c(l)r Bf'u % M a&r‘%ﬁﬁ‘ YCZ 44*‘:9’??0xy group
subst i thM@TéDT@Z@}hEnYEDXYy 26&6}&*@@1&3@131/:“1}-& eg@rldkm@zdyhe oxygen at om by

an azetgqhélggﬁ (li Y 0 RA I I a2| no group,
10 Decenber "7 ai@;g%rIr o(llﬂ’] ‘(rjr%%yl o>??)‘?l (}p%rrgél nyloh%?é% Q’I Kyl oxy,

3-pyrr d=1-4 |"ﬂ1]ﬁ’}91I°7@' A yheERim s sacGid |Crt’r’5ﬁeo>233he &Yﬂlp@r inditaplasy |
2- pi peratcbrﬁlyis Qibgtﬁilkfyé@wy Ehei pasuglingy| whbrd- al kyd 0a<.cy
4- pi per.i di.n 3: chl%%l 0X 3- hexahydr o- azepi nyl oxy, 4- hexa-

hydr o- a%%]f:)? WAFdr o- azepi nyl - CL_4- al kyl oxy,

3- hexahydr o- azepl nyl - C1_4-al kyl oxy or 4-hexahydr o- azepi nyl - Cl_4-al kyl oxy

group & Sl H-fac n stituted by the
gr oup \I%ﬁ wher e R%?I thggé %ﬁ?&%&% or e%#e?%gld % SIIa;}Fy THo sfg
compourfts &f tererdld Formsl &sl heredabgfrye 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,



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 cy@

.4-al kyl) -amino group wherein the al kyl noieties my L2 | 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, G _4-al koxy,
amno, C _4--alkylamno or di- (d 4!?Ikyl) -amno group, a 4- to

7- menber ed al kyl enei m no group optionally substitu- ted by one or two

met hyl groups or a 6- to 7-nmenbered al kyl enei m no group optionally

subst i tal-at edchy-£me 10r- atm@dw@tﬂad m%meelt% & eaaﬁkgiwﬁo et%ghy' ene

I b
0l phi 1TSS ERBRYFT T TG S0 CRraR S4B 10 nf rPGH R

(CL. 4- adkyhp RN WGl st- abey Ishbsatfitmengsoupywber eidenthealCardaalkelkkh-«oRi et y

IS subs&gﬁ&ug{e on by the group R5, where R is as
her ei nbefor e gefl %Igg%q%ﬁ%?g%beer\é%} - 8 adi- (C_4-alkyl) -am no group

wherein the two C2_4-al kyl noieties are substituted in each case from

pOSItIQﬂ(% pﬂﬁﬁﬁlﬁhﬂk&ﬂdﬁincgkﬁuﬁfR5c bkt ih@ Su%f$*i&§fﬁ§ &Fguge

i dentic fere and R5 is as herein efoi’é

C3 -ci@? 11 B RCRreRee | the didaragan @ton k| han sibsfiiduredust ¢t n i n
each ca&artltmerm‘:u@ﬂ«y]atg)mumy be substituted by a further Cl_4-al kyl
group, an amno or Cl_4-al kyl am no group wherein in each case the nitrogen
atomis substituted by a 3-pyrrolidinyl, 3-pi per| di nyl, 4-piperidinyl,

3- hexaﬁyuﬁﬁmgg@p¢hy¢l{nalkylamlno group whereln in each case the

nitrogen atom is substituted 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



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 optional|l substitgéed by 1
to 4 Cl1_2-al kyl groups, which nay be substituted by t hed i ther at
a cyclic carbon atomor at one of the alkyl groups, whilst 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 gr ouyps wherein a nethyl ene group in each
case is replaced in the 4 position by ~an oxygen or sul phur atom by an

i mno group substltuted by the group R6, or by a sul phinyl or sul phonyl

group,gﬂg gdengieg t é* | gal kyl,
, -cycl oa ”4 alky % Fﬂygﬁgg]aﬁk %§¥Eo +up, wnifdf Q
Cl T4- aPFyP@UWﬁﬁ6H§} 6@5@%@&% , Cl_4- alkylanlnocarbonyl or

-(Cl_4-al kyl) - anlnocarbonyl group, an inidazolyl group optionally

substltut b to 3. cycloal kyl group_wherein a

net hyl &de grééﬁ%Q§5 gy 5ﬁ’of&6@ﬁﬁﬂgﬁﬁﬂ HEPTAEMP by MR %M eno gr oup
substi tediosd by 1 0 EEcenber 2003 -- 9 the group R6, or by a sul phinyl or

sul phonyl group, whilst R6 is as hereinbefore defined, or D together with
E denotes a hydrogen, fluorine or chlorine atom a Cl_4-al kyl group
opti ond [ 4séﬁgﬂﬂtﬂﬁ@ﬂpbypilpéa%lVIﬁ@bﬁﬁétuﬁﬁdnby 4 ©3 B- Eyubvahkyl group,
an arylatdagt eroaryl, Cl_4-al kyl carbonyl or aryl carbonyl group, a carboxy,
Cl 4- alkoxycarbonyl ani nocar bonyl, Cl_4-al kyl ami no- carbonyl or

- (CL. 4- aIkyI)--anlnocarbonyI group or
a C,  -cycloalkyl group,

an aryl, heterocaryl, C, ,-alkylcarbonyl 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



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

met hyl ene group may in each case be replaced in the 4% ?EE'? @ an
oxygen or sul phur atom by an imno group substituted by the group R6, by
a sul phinyl or sul phonyl group, whilst R is as hereinbefore defined, and

R, denotes a CA4_, -cycl oal koxy or -cycl oal kyl -Cl _s-al koxy group V\/nerel n
t he cycl oal kyI noi ety in each case ma)l be substl tuted by a Cl_3-al kyl,
hydr oxy, C _4-al koxy, am no, O _4-al kyl am no, -(G _4-al kyl)-am no,

rrol Op, hollno n N- C12alk I
%l per:{g: %o ﬁkgﬂh%goﬁ g l%ﬂé‘(pﬁo g é(% ani ng )Cl_2- al kyl ,
C . _4- a?”kE}YéﬁP}h(éadmy,’Q =@l kwlkyle}(C3=pql—E$ﬁQyil)nylmmyno 2 al kyl ,
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whi | st ‘the XYren"t T ROHRRF ] _]ut%hl fi& éOESYo:I dahkrykhydieti es may

addi t i oanaéﬂaynybexﬁubsthéﬂaﬁﬁldba @z?zﬁ:{ 2= Lﬂ{%hﬁrcﬂ-%%mer 2003 -
a

10 a pyriQLidin roli yl oXy,

3-pyrro ﬁﬁla{ny ]dﬁ }y O? ’6%‘33}/‘{@ pﬂﬁ?@ﬁrﬂ’lnﬁ_axﬁ‘lkyﬁoﬁlfp@ﬁ #rhgkekydro-

2- plper@%ﬁ@@ﬁYIHCAqfﬂlﬁyknqy Brapipetiediaiyl -inChadhaldagleoxpe cyclic

4- pi perﬁg&fa{ £ladaal kyl r 0X

4- hexahydr o- %ge Tyl ox Q‘g%%exahﬁ%?o )gz%?oef %1%0 %"4 éPE§Fo§§/ is as

3- hexa Biabeprr§I < 1ged} kyl oxy or 4-hexahydro- azepinyl-Cl. 4-al kyl oxy
group wherein in each case the cyclic nitrogen atomis substituted by the

s.as. *herei npefore, defined. By the aryl npieties
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pheny|. mgrupomdd chroupeatd waset 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



may be nonosubstituted by R' nono-, di- or trisubstituted by R8 or

nonosubstituted by R, and additionally nono- or disub- %ltuted Q%

wherein the substituents may be identical or di f f er ent & %tes a

cyano, carboxy, C _4-al koxycarbonyl, am nocar- bonyl,

C _4-al kyl am nocar bonyl, di- (Cl_4- aIkyI ) -am nocar bonyl

Cl_4-al kyl sul phenyl, d _4-al kyl sul phi a _4- alkylsulphonyl hydr oxy,

Cl _4- alkylsulphonyloxy, trlfluoronefh}ﬁoXy nitro, anmino, C1_4-alkylanino,
-(C3.-4-alkyl)-amno, d _4-alkyl- carbonyl amino, N (O 4- aIkyI)

-CI _4-al nQ, qalklsulphonlamno CI4aI )-

4- al k)l%/ ?%ﬁ%%%% ngLf é:meﬁogﬁlep%’ )I(‘dﬂaglel{’stfl &MHE or di--
(Cl 4- al k%@ge%ho@m%rwlc gtaidqyltﬁnea mtbnﬁ;dnegimuqm thI—SbLﬂ:Ltbsti t ut ed
by a 5- tdier-EAber &l akkylenei mino group, whilst in the abovenentioned

6- to 7-nmenbered al kyl enei mino groups in each case a methylene group in
the 4 position may be replaced by an oxygen or sul phur atom by a

3U| p[li She filimteph@é]ﬂrl G1oues OfientNofdd_#n aiﬂ(fﬁ/'defizﬁﬁtf%xgr@ﬂpth@rg :?

enot es u orine, promn i odi ne a

trifl uorkgrre?rﬁerftmﬂ%ﬁ AR ojtfb%o ?P%é %%getef%mﬁ%l@r oups
R8, if giwyp avblmmt@lw@jmemlm@mum oam; , oxyogetdersullsioie & om
FeTor aléyl%?elmménr% iy %éns ’PI R LR, %‘%‘R atd FlEe 900 The

het eroaryl groups ntione abovenent i Oned groups
al so i Atk en 52 Fehbered het er oaromati c group which contains an imno
group, an oxygen or sul phyr atom or an imno group, an oxygen or sul phur

atom and nitrogen atons, or
élmeéﬁergg heteroé&omatlc 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,



a 6-nmenbered heteroaromatic group which contains one, two or three
nitrogen atons, whilst the abovenenti oned 5-nenbered hﬁ% r oar,0 bg gr oups
may be substituted in each case by 1 or 2 methyl or e §?“3P%%§® 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 trifluoronethil, hydr oxy, nethoxy or ethoxy group.
Preferred compounds of the above gefeftdl “fornula | are those wherein Ra
denotes a hydrogen atom Rb denotes a phenyl, benzyl or 1-phenylethyl group
wherein the phenyl nucleus is substituted in each case by the groups Rl to
R3, whilst RL and R2, which may be identical or different, in each case
denote a hydiregfdiyl fowore thoxyw dnimesubsntdriutedoby ilodioné dtlamyr ime
Cl. 4- - al kylatdwyslr oxy, O _4-al koxy, C3_6-cycloal kyl, C4_6-cycl oal koxy,
C2_5-al kynyl or C2.5-al kynyl group, an aryl, aryloxy, arylnethyl or
aryl met hoxy group, 10 Decenber 2003 - 12 a nethyl or nmethoxy group
substi t ut edh byydnd B dilues ifiupmtpe, a cyano or nitro group and R3
denotes a hydrogen, fluorine, chlorine or brom ne atom a Cl_4-alkyl,
trifluoronmethyl or Cl-4-al koxy group, X denotes a nethyne group substituted
by a cyano Ryr dgpodesaa hydrogen,afbopriAndenchiésranei o norgnbng, aBodlenot es a
car bonyl or sul phonyl group,

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

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,



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 eéﬁﬁbﬁg?éx%%§9§ins 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_tg the adjacent group Cin each case
nmust take place via the carbonyl or %Ibhonyl 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 GNMAINS vhund 4o GALRBCA! QTBm Wai LSk %Esué' Bki ng g t he adj acent
group in each case nust take place via the carbonyl "ér “su pﬁbnyl group,
wher ei ACR2EGefot¥% hydrogen atom or a Cl.4-al kyl group, 10 Decenber 2003
- 13 or, if Dis bound to a carbon atomof the group E, it may al so

denote bond,. ar, ,if i,S bound to a nitrogen atomof the group E, it may
al so dgﬁdtg%atkéf%5ﬁ§¥loF£%&1Bﬁgﬁ?ﬁe&r858T %%d5ﬁ8t8§oﬁp 2. 1t may

di - (Cladsal Renptamianeagbomylwber euld phbayal kybupnpoi eti es may be identical or
different, an N (Cl_4-alkyl) -N,(C2_4-alkyl) -amno group wherein the
C2_4-alkyl moiety is substituted in the f3-, y- or 8-position wth regard
to t heEnPere§es & sth-diCchallvil hoagivapIbyup heheyebuptiRs alkyere R denot es

a hydr es)et@esdnahkoy ider@iivalCordaaleepnrtam no group, a 4- to
7- menber ed al kyl enei m no group optionally substituted by one or two nethyl
groups or

an N-(C, ,-alkyl)-N-{C, ,-~alkyl)-amino group wherein the

C;«-alkyl moiety is substituted in the B-, v- or 8-position

with regard 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,



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 i Q on 4 |s
repl aced by an oxygen or sul phur atom or by a sul phlﬁ%/[ﬁ esrTfF %ghé

(Cl_4-alkyl) -imno group, a di-(C2_4-alkyl)-amno group wherein the tvvo
C2_4-alkyl noieties 1in each case are substituted in the P-, y- or
8-position with regard to the nitrogen atomof the am no group by the
group R5, wherein the substituents"r’rﬁ)‘% be identical or different and R5
is as hereinbefore defined, a C3_,-cycloal kyl am no or

el @al h t
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N (o ?‘za@&g%igd%egjage%rg&laz}z/éslgikarl)(g—-plperl\élz‘iyl wlReridipyly
N-(C1 ﬂ@myldmﬁbx%yﬂ@&-@zﬁwlﬁyB ~freguhy daro4 2 zep i hyite piver ed
, al kyl qme;b n%]g{ﬁqp_,}o_@;é:%,ld%_%%?ttht %q.o t&y 1 to 4 nethyl groups, which

may be substituted either at a cyclic ca n-atomor at one of the et hyl
groups by the group R5, where R5 is as hereinbefore defined, a piperidino

group SEUbS-t |wt'edn@ma@ré@téawmrﬁmmlgr6® r tlwm’lqu@métﬂruted

tetrahyd uran I met}é%i rrbered al k Ienel g_‘l( no oup

opt i onaty |'P%‘f %ﬁ/ T "f”l’ﬁg} H'V’}Y gﬂf

nethyleﬂBwaQUQarbon 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,



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 Ht{\? roup,
whi |l st R6 denotes a Cl_4-al kyl, 2-methoxy--ethyl, 3-ne %(6)%;/ pré(;l)pgopg

C3_,-cycloal kyl, C3_,-cycloal kyl -C14-al kyl, tetrahydrofuran- 3-yl,
tetrahydropyran-3-yl, tetrahydropyran-4-yl, tetra- hydrofuranyl nmethyl,
fornyl, Cl.4-alkylcar bonyl Cl 4-al k_yll-5 suI phonyl , am nocarbonyl, Cl -4

- al kyl am nocar banyl or (CI 4-al kyl y=am nocar bonyI group, a

CS_, -cycl oal kyl group wher ein a nmethylene group is replaced by an oxygen
or sul phur atom by an imno group substituted by the group R6, or by a
sul phi neyl or %@hgﬁﬁrw R6 is, as hereinbefore defined, or D
toget het Wit H SYRSoh G HEDPE R dra e Elatasrinelo
Decenbaat@@d3 - 15 a Cl_4-al kyl group optionally substituted by 1 to 5
fluorine atonms, a C3_6-cycloal kyl group, an aryl, G _4-al kyl carbonyl or
aryl carbonyl group, a carboxy, Cl.4-al koxycarbonyl, am nocarbonyl,

Cl_4- al¥k s FMHeEon@rr . di , - (CL_4-al kyl ) -ani nocarbonyl group or a
carbonyl group which is substituted by a 4- to 7-nenbered al kyl enei m no
group, whilst.in the 3ve ntioned 6- to 7- nmenbered al kyl enei m no groups

in eacHtdSe L nerhy YY 9% fer VA GeRanen 9x8pEbe repl aced by an

oxygen or sul phur atom by an imno group substituted by the group R6, or

by a I or suI Lou where R6 LS a hereln fore defi ned,
and Rc%gecﬁ%%t%és{ a?g(c )iyyqa%&jxfpy&r SRy e 6‘ IY%oxy group

amlnocarbonyl ‘or dl,( C,.,-alkyl) amlnocarbonyl group or

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



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

a _3-al kyl, hydroxy, Cl.4-.al koxy, di- (Cl_4-alkyl) di no,
pi peri di no, nmorpholino, N (C, -,-alkyl) -piperazino, aﬂi@ %§@¥ bhalkyl
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- 0 2-al kyl or N
(C1-2-al kyl) -piperazino-C _2-al kyl group, mhllst t he abovenenti oned
nonosubstituted cycl oal kyl noieties” hﬁ@'addltlonally be substituted by a
Cl_3-al kyl group, a tetrahydrofuran 3-yl oxy, tetrahydropyran-3-yl oxy,

tetra- Qydr or tetrah drofu anyl ne ho roup, an C2.4-al koxy
group s%bgtggx%%g %¥§8¥V - ?YrSP 8¢ ﬁBgﬁtFON £m¥fg%ggard to the oxygen
aton1by3a§Y§Z@ﬂﬂdﬂin ¥ - 41h21byy, hepbpe pid Bzy hoxpf
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3- pi perademhyl&ﬁ al- hasébc@wdré Qb@?)&hgﬁaﬂz Ci_ﬂeﬁghyli%yazé%bﬁgfhydr0-

azeplnyhoxy 1k xahyg p-a %on%]P exahydr o- azepln al kyl oxy,
3- hexahytt o2 azepr iyt - C12F*APKGT 8% 20 1 BY hekatiyidra: %@éﬁFhﬁ herahyaingn oxy
group whlﬁpnnyﬂﬁceaehlkalsexyhgroupIwher@imrngeeﬂacaﬁwﬁs;é suhsdyduied by the

group Rﬁit%@%@ﬁeggoh§1§SSUB§E$EQE%EO gﬁéhﬁﬁ??g“ﬁ"%hup &?e arél moi eti es

mentioned 1 n7t ned groups

phenyl BesaprkeLerentpiinedachhidase be nonosubstituted by R' nono-, d|- or
trisubstituted by RB or npnosubstituted by R and additionally nono- or
disubsth- gﬁ;ed by R8,, wherein the substituents may be identical or

di ffereR? SR8 BRXYdeMGEEE18S SRS 1oREAboRy the1dafinkbigRaPhoble  abavaocar -

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

N S



bonyl, C1_4-al kyl am nocar bonyl , -(C1_4-al kyl ) -am nocar bonyl ,

Cl 4- aI kyl sul phenyl, C1. 4- al kyI suI phi nyl, d _4-alkyl suI ﬁgon%fﬂb %&r oxYy,
d - 4-al kyl sul phonyl oxy, trifluoronethyloxy, nitro, yl am no,

di- (Cl_4-alkyl) -amno, C _4-al kyl- carbonyl am no, N- (Cl1_4-al kyl)

- _4-al kyl carbonyl am no, C7.4-al kyl sul phonyl am no, N- (O _4-al kyl) -
Cl_4-al kyl sul phonyl am no, am nosul phon% Cl_4-al kyl am nosul phonyl or di-
(C1_4-al kyl) -aninosul phonyl group of’a car bonyI group which is
substituted by a 5- to 7-menbered al kyl eneimino group, whilst in the

abovenment | Kyl eneim n rou s in each case a
ﬂwe&ro% %e’ rlér%@cgg%r% g 585.":‘?;'% SATPERY GER™Sr sul phur

nmet hyl ene gr oup
atom by ZOSEFRAT ré?no%%ul@k@nmalﬁwﬁm@,omethyleﬁbgoadykplr) 1- i3 agr oup,
and Rg denidresi pa f{ Lok N@rogh) orine, brom ne or iodine atom a Cl_4-alkyl,
trifluoromethyl or Cl_4--al Koxy group or 10 December 2003 - 17 two groups
R8, if they are bound to adjacent carbon atons, together denote a

C3_5- altihd ereytorethy) emesh@xys@fieds ahitay] b e;rhéneﬂcﬁ/.l ene group, the
tautomers, stereoisomers and salts thereof. Particularly preferred
conpounds of the above general fornula | are those wherein Ra denotes a
hydrog@?%ﬁﬁlwlﬂ@m@m¢mqumm tdre klphenydeatdndl graupmber ei n

the phente IS SUSHS-SUpstituted in each case by the groups Rl and Rz,
where R1 and R2+ which may be identical or different, in each case denot e

a hydrogen, fluorine, chlorine or bromne atom a nethyl, trifluoronethyl
or netxyegbawR, 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,



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

1, 3- but adi en-1, 4-yl ene group, D denotes a Cl-4-al. ky|@%Qeﬁ?®ﬁﬂ208? if 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 nﬁylﬁe'identical or different, an N
(Cl-4-al kyl) -N (C2-4-alkyl) -amno group wherein the C2_4-alkyl noiety
is substituted in the P-, y- or 8-position wth regard to the nitrogen
atom of_the am no grou by the group R5, whilst R denotes a hydroxy,

ad _3- alkS§UreRi 2 To (Bl ) -amine ggpunpwharpynr@hﬁdaﬂkylplperldln or
nor pholmomcetg;rmpnala 16k -{derd: el kg )giaidie @ oup 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 su@ﬁiﬁikﬂnsfﬂﬂydbeN1MMLFeékybr -dinf her gndupndh&reihstas herei nbefore
deflne ? 4--a am no Qup substituted at the nitrogen atomby a

tetrahydr‘ofa& é“oﬁe tértsré ﬁg‘FEH 3nyfhet Bry ahy dpo sl tian |

t et r ahydrtdf wespptdetdhWhe ]IIJ(tQ:bg%Tﬁlaiﬂdn‘) oFY th a3 gﬁj by the
(C1.2-2$§%%€ |peh}g --3-yl, (C1_2-al kyl) -piperidin- 4 y
1- (t et rahydr of°ur a gl)-piperldln 4-yl, 1-(tetrahydropyran-

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-(C, ,-alkyl) -piperidin-3-y1, 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



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-al kyl am ng lgrourg %Eei nin
each case the nitrogen atomis substituted by a f ur t hE} Degembey group,
a 5- to 7-nenbered al kyl enei m no group optionally substituted by 1 or 2
met hyl groups which nmay be substituted either at a cyclic carbon atom or
at one or the nethyl groups by the grcigp_RS, where R5 is as hereinbefore
defined, or 10 Decenber 2003 - 19 a piperidino group substituted by a
tetrahydrofuranyl, tetra- hydropyranyl or tetrahydrofuranyl methyl group, a

pi peri ci NeigseLpi @ptdanab | Musibsdd ddd agl, by d}%{ ro erein
t he neth Cil%aﬁne rongls repl aced in thgﬂﬁ pot’slelé-)g%}}?yon y ziarjln'}(%%(ygq-'geﬁ:r\(l)gr1 sul phur
at om %ﬁgw ot St rolgsu Bre iy latiakho group substituted by

the group R6, whilst R6 denotes a Cl1_3-al kyl, 2-nethoxy-ethyl,

3- met haxy;s oTolVA P -cycl.oal kyl -cycl oal kyl - C1 3-al kyl ,

t et rahyd&jo%r anéi%q% , G‘fpetc?pa%lyod}goﬁ'p]% a"%%qiﬁcgutteéflbé%ﬁdrod’ﬁﬁ' é‘}?ti'%]i , tetra-

hydr of FREHRRSetse irCIt I8 ahadylariso grtqupCliS-raycsad phomye 4 posi-

am nocarhanwy £ Sty | 3 AoGH oM o 1l - u(gm' Al K )g g ngcar bonyl

group, or D t%rlglekg\er}%vm th E de;%}% es a% 'drhggesn : to%yal ?ﬁcfug‘-pgﬁa)/ﬁ group,

an ar y|STSUECPA-J IG1 caHBEh AT Qo it Ltaitgd dvalthex grmdro iyl wholpt R,

denotes a C4_, -cycl oal koxy or C3_,-cycloal kyl - _4-al koxy group wherein

t he cycl oalkyl, moiety _i eg%c se.may be substituted by a G _3-al kyl or

a _3-al kox;#(‘gggﬁﬁ,keg taefn‘r'ah %fw%tﬁ@%@?‘?’é&?‘?tt%]t'r ahyRR OMFETREREY by,

tetra- 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-



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 t he ox at om by
an azetidin-l-yl, 4-methyl- honopi perazino or 4-ethyl- ﬁbﬁﬁﬁ?ﬁ@¥ggﬁﬁo group,
a 3-pyrrolidinyloxy, 2-pyrrolidinyl-Cl_3-al kyl oxy,

3-pyrrolidinyl-Cl_3-al kyl oxy, 3-piperidinyloxy, 4-piperidinyloxy,

2-pi peridinyl -Cl_3-al kyl oxy, 3- plperls*pyl 10 Decenber 2003 - 20

C _3-al kyl oxy, 4-piperidinyl-C _3-alkyl'oxy, 3-hexahydro- azepinyl oxy,

4- hexahydr o- azepi nyl oxy, 2-hexahydro- azeplnyl Cl1. 3- al kyl oxy,

3- hexahwgrgaaK?Dbﬂyl-glpgpgkgaig§y er, qsé_ roy h%&?@fg%'_o _3-al kyl oxy

group m@ggeln n_each %gse the cyclic d atomis stituted by a
met hyl of cethytC§¥ouf e%ﬁPVQFob?ZFHénﬁl9¥YnDBeh¢%@hY@¢mf@mmmhmylthe

def i ni t Cog- alkyhexyboveheﬁahyﬁﬁGEQZéﬁih&ﬁhé - %@ﬁﬁ%ypgﬁnilh%&%%gdwh'Ch may
be

be nMonogzse 1gg ?r %Eg stltuted by, R8,. wher ei n e substituen

i dentical or différe ho R THRR LR (3} iSREh Gass ithe Bidide or

i odi ne BLbHPIED etomqigl Rybstitifedobpnethwthyr & _deigy koxyogs oup, the

t aut omewgii1stereoi soners and salts thereof. Mst particularly preferred
conpounds of the above general fornmula | are those wherein Ra denotes a
hydrogen atom R denotes a phenyl, benzyl or 1-phenylethyl group, whilst

t he phbﬂytheuak?mSmbieﬁu@ﬁtm&ﬂtﬁgné@ ﬁﬁC@h@aé@fﬁﬁﬁﬁiEhr5¥iéﬁgsﬁﬁ$Ve§nd R2,
whi | st dentjcal_ or different, each “denote a

hydrogen ??uorlngrogﬁfof?n@eﬁ?tb?dﬂ?ﬁ%Y%IQFRUQ(Wﬁ@ﬁﬂié%ﬁ%ibﬁtm@mgen at om

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,



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 maqéD%@ﬁ?b 2003
- 21 D denotes an Cl_3-al kyl ene group, E denotes a D A4 am no

group, wherein the alkyl noieties 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, 2-nethoxy-propyl, 3-nethoxy-propyl,
tetrahydrofuran-3-yl, tetrahydropyragl4-yl, tetrahydrofuran-2-ylnmethyl,
1-net hyl - piperidin-4-yl, 1l-ethyl-piperidin-4-yl, 1-(tetrahydrofuran-
3-yl)-piperidin-4-yl, cyclopropyl or cycl opropyl nethyl group, a

bi s- (2- met hoxyet hyl ) -am no group, a pyrrolidino, piperidino or norpholino
group dactemptéonal|y,. -ibgtlidand ed-dmwp,one or two net hyl groups, a

pi perazi no group substituted in 4-position by a nmethyl, ethyl,

cycl oprop cycloprop Inethyl 2- met hoxy-ethyl, tetra- hydrofuran-3-yl,

t et r ahyRir %‘?ﬂ;‘? _4ayqub Cit et afid rofimgn groug, rré’thl%rlelgrm adkyl

thi omDgiind 16 b elOddH OIBAPGL | 0E LS di oxi do- thi o mor phol i no
group, a 2-(nethoxynethyl)-pyrrolidino, 2- (ethoxynethyl) pyrrolidino,

4- hydr oxy- pi peridi no, 4-nethoxy-piperidino, 4-ethoxy- piperidino,
4-(tet raahg&ir@lmain@ qat)etmmharrhﬂim(gmmp @i Lﬁmiétmnpie;mrdtdiﬂgg group or D

togethq{1g§5$F %@ qugg th thoxycarbonyl

or et hoxycarbonyl gro and dﬂﬁgtes c&glﬁ%ﬁ5 ﬁg m?

cycl ob YIHERPREK YR T @FAG op@ﬂuethoxy propyl tetrahydrofuran 3. -yl,
tetrahydropyran-4-yl, tetrahydrofuran-2-ylmethyl, 1-methyl-

piperidin-4-y1, 1-éthy1—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,



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 ur an- 3-yl oxy, tetrahydropyran-4-yl oxy or teﬁ}gﬁ?ﬂm“”2003

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 1-nethyl-piperidiln-4-yloxy or

1- et hyl - pi peridi n-4-yl oxy group, a'(fgnéthyl-piperidin-4-y|)-C1_3-aIkonxy
or (1-ethyl- piperidin- 4-yl) -Cl1_3- alkyloxy group, especially t hose

conpoungdseydiesgi ey, enotes a 1-phenyl et hy
group or a phenyl group V\heleO}l)n t*he phen;a/cf}Pnuc}T Sits 7Y ¥Rt uted by the

radicals Rl and R2, whilst RL and R2, which nay be identical or different,

each dwmaramm Flyanine, té}_f}:lag{ S RLayeti oo elgte) 1 TN denotes a

mtrOg%&caftlg% 20\ dleneott es an I mno group}}, Iﬁ%renot esﬁa )g';ar onti/% Igpjc}’up, C
iyl e P ethy iy TBhe or

denotes a 'l |, 3-but adi en-1, 4-yl ene group, D
denotes a nethyl ene group, 10 Decenber 2003 - 23 E denotes a

di met hy %’HIQQL I'EH %}ﬁyllr?éﬂ Kl-‘et Hﬁf}%l\l-g%%bl%‘g%ﬁget hgéﬁp{yﬁ)\l %%ﬁﬁb‘ted r}?))}// N

(2- met hoxy- ethyl -am_no,
N- met AR RA8Fcl gt gy - aﬁﬂ@ﬂmlﬁmmmnmﬁwmmmnmwﬂmﬂmk-amno
N- met hHordibeei 1%y group,

a 1—methyl—piperidin—4—yloxy Or l-ethyl-piperidin-4-yloxy
group,

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,



2-propyl) -am no, N nethyl-N(2-nmethoxy-propyl) -am no,

N--met hyl - N- (3- met hoxy- propyl ) -am no-, N-methyl-N-(tet

hydr of ur an- 3--yl ) -anmi no, N nethyl - N-(tetrahydropyran {@P?ce"ét?ﬁrﬁgm

N-net hyl - N- (tetrahydrofuran-2-ylnethyl) -amno or N-nethyl-

(1-met hyl - pi peridin-4-yl) -am no group, a pyrrolidino, piperi di no or

nor phol i no group each optionally substituted by one or two methyl groups,
a piperazino group substituted in 4- p%%lflon by a nethyl, ethyl,

cycl opropyl met hyl or 2-net hoxy et hyl group, a S-oxido- th| onor phol i no group,
a 2- (et by I 0, drox p|p r.i dino_or

4- et hoxy- pl p% %yr%lng%/%ﬂp or I%to LS %&gnég > ¥ 6gen atom a
met hyl e%‘[’:’éﬁylamépretl‘?maﬁd'a’r IZWXyamth)damhes ¥-ethyl-

cycl ODINOFIXQL'?ﬂétt'l'@% é&g}lqmgmr%y et/ 10Ehe%g,lé'1oggé¥>gﬂf Afno?

tetrah drof , tetrah dropyran4

hydr of lﬂ’iﬂy'ﬂré&?&g}/’ ti" Jt-Ed et §¥T§'Ie lep- 41amb%(§kl§bxgroup

t er mi nal pyro@qzﬂﬁtﬂaﬁnmﬁq b%l-meétthyalz-ﬁi—l (@ - htkye b répyal hﬁhnlﬁgm)pl pgr azi no N
group, er i.n-4 0 or thy erl |n--4y
-Cl_3- gﬁﬂ%l r@; —\ggrodt[jjlpj,?n Cﬁ%fcé)nbé)r go%@‘mo Eam%ﬁgnf[aﬁrt a-st er eoi SONer s
and sahvsroferesf-3 -THe -favliron My medrtyilcdl dtbymhb»dabbgrannpeymds of general

Egréhrgb%HA PF%S?%%EEﬁ%{QQ%QI%§FH¥§f%f %KEQQHQEtS?h aman or

ri di n- ¥ TeEPlep ﬂetfefl-qlx(@\rlﬁwncérwé yRyiam ﬁé‘Pupqw nazoline, (b) 4- [
(3- chloro4fluorophenyl) amno] -6{ [4 (N, N-di et hyl -
am no) 1p§§ro%l fﬁg.wﬁi er1 1nJ orp %&g%%lg%%ﬂgxéagglggélonally

~ 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-1l-yl or 4-methyl-homopiperazino group,

a 1—methyl—piperidin-4—yloxy group or

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



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

(nor pholin-4-yl) -
1-oxo-2-buten-1-ylIaninol-?-cyclopropylnethoxy-quinazoﬂ?R%uﬁgmﬁéppaas 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 arg,as hereinbefore defined, with a
conmpound of general forrmula Z1 - B - & - D- E, (lIIl) wherein Bto E are
as hereinbefore defined and 10 Decenber 2003 - 25 Z1 denotes a | eaving

group stisd @suschatogest @r6dl s@mdrs aandHOrdNe YoM ne atom or a
hydr oxy group. The reaction is optionally carried out in a solvent or
m xture of solvents such as nethyl ene chloride, dinethylformm de,

benzenelhe of ebhewied| probbrzbmel y td nattylds afdmpRsundee Rze RYme At reafyydr of ur an
or di oxaies oPthPahd Yndik 108 BEp of @an inorganic or organic base and
FEDY JE da g

optionally in the presence o rating ‘agent, expediently at
tenperatures between -50 and 150C, preferably at tenperatures between -20

and 80GaW4 h[ &3 conpesdds of 1. 9eRG5 1010l i 11 1A _e(rle_ird%t%kl%% tes a
n 0

| eavin oup, the reaction is optionally carried out In vent or
it ur & GG Yﬁéf])t%r%% 98 Het hoTieRa cam vde amigioteaminegotdmede,

benzene, toluene, chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran

or di oxghe 4, copveni Yal resence .of .a tertiary organic_base such

as tri eét%r?yl amP%, pg%éai%ef%é%%en%%ﬂﬂm&rﬁoddﬁﬂ i[&i%gx N-iekdyl-
amlno)—l—oxo—z—butenul—yl]amino}—7—cyclopropylmethoxy—quina—
zoline and )

(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
R, /R]D
N

Lb . (IT)

N R

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



presence of N-ethyl-diisopropylam ne (H:nig base),_mhilst t hese or?aghc
bases may simultaneously also act as solvent, or in resen .
inorganig base such as sodi um carbonat e, potassiun1céﬂﬁ%§§?@xgﬁﬁggdlum
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 hydrexy 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,

phosphofusiedtad ar il@@,vim@oggm@ugu@gnhgxgdgalggéﬁngggw’- quLﬁi Lazane,
N, N' - di XY hodi . i mde .

N, N - di%ﬁ+%ﬂ§§y+%%ﬁ%%ﬁ% Hee raoﬂ/ysq}%ﬁyn!grﬁcﬂ’é’ or

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

4- di metdwyd are 20 Py | fE NSpe M T r@a%é"laéﬁ M

ol e or .
tri pheg#ephosphi ne/ carbon tetrachl ori expedi et ISP Wolehtirsuch as

met hyl PR R, St ramyrRidnGene dloine, dislardngd fahlarideenzene,
di met hybena qahoxi tlelueidy | @ @yadlentd), RRGSMHIR/1093an ZQDQI{Q%QL[%I?Eit hyl et her,

of 4 RGO SEEETEL T iR P ey AmCAp FESHORE SO emper ot ur o6
bet weerin®@amikc 450G gditc fraferaatl pmiidr%n]gg{ %J&%J;te% \%%teéré%?%e- t%%e%n?oﬁgciz
R e M e S
gener al b Rreferably amp temeraungs Wedweiem -R#) tamdR80°CA to D and X
are as hereinbefore definéd and Z2

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



denotes a | eaving group such as a hal ogen atom a substituted hydroxy or
sul phonyl oxy group such as a chlorine or bromne ato

met hanesul phonyl oxy or p-tol uenesul phonyl oxy group, vnv]il(fﬁeﬁere%‘?ﬁ)@t?ﬁd of
general formula H- E'" , (V) wherein E denotes one of the groups
mentioned for E hereinbefore, which is linked to the group Dvia a
nitrogen atom The reaction is expediently carried out in a solvent such as
i sopropanol , butanol, tetrahydrofuran2édiroxane, tol uene, chl orobenzene,

di et hyl f or marri de, di met hyl sul phOXI de, nethylene chloride, ethylene glycol
monomet il stdetvi e th?%l or._ sul phol ane, optionally in
the presence ~of %\@%\opegcarﬁgl ecﬂg'l' e&?@‘&rﬁ thapasr satlphalediaum

car bonans @prkﬁ%%%lmmrhy@rﬁammermet erft |aar:r3ea@:ftgaﬁ1 cadmﬂ%ra&rD%Qdeber 2003
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sol vent’, 3f e tsesamdensts datemen o tacoe @ma’tcnr such as
an al kal i. rret aI haI i de at t enper atures between -20 and 150C, but

pr ef erq:gl)% eratures bet ween -éo nd 100C._. The reaction nay,

however carrl REFEHRE BRSNS o1 dsmerad ifovanlexdesberstin he

corrpouﬁ@eofglﬁéﬂerl‘“alls drimleal Vouséet girfouac cordiang 1Q tikeennwerkdi:-on a
conpound of general forrrul al is obtained which contains an ani no,
al kyl am no aor imno OUF this may be converted by acyl ation or

sul phoff3a5 e & fiFep (s gemireg doymudm sul phonyl conpound of gener al

formula | or if a conpoungd of general fornmula | is obtained which contains
R, /R,;,
N
A-B-C-D- 3,
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,



an am no, alkylamno or imno group, this may be converted by al kyl ation
or reductive alkylation into a corresponding al kyl ﬁund % %ﬁa er al
formula | or if a conmpound of general fornmula | is obt C 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 by?feaction wth an anmine into a
correspondi ng am de of general fornula | . The subsequent esterification is

optional by anrd tﬁlgfl%"’fﬁﬂe” %r Ql ygat or i )ét?grg %{&%8%, ents such as

met hyl ené chiori néthyl ornanl e, e, chl orobenzene,
tetrah?&ﬂéP@F§WX1@§ﬁi€hdﬁ@@ﬂﬂah@@ﬁdﬂum@nlﬁﬁ @h@%&nomgamnstbaaéwanh@geously

|n a cenfespandiong13l eahe) scapldl aBAbY LA hendPbetenta el an %%' d such as
hydrochlorlc ac%% he presence of a dehydr in the
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N, N' - dh@V@W@ﬁex?ﬂéﬁwb@ﬁﬁﬁﬁﬁd@ﬂNonydWoxysuﬁcansmﬂdenmror in an excess

- hydr ey chenedhigbuedl ©agdn@ethokglin1adgi Ligoadl |y I the presence of
4- di met hyl am no- pyri di ne, carbonyldiim dazol e or

tri phenyl phosphi ne/ -carbon tetrachloride, conveniently at tenperatures
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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,



phoryl group with a corresponding al kyl halide. The subsequent acylation or
sul phonyl ation is conveniently carried out in a solve paL nixg%5$ of

sol vents such as nethylene chloride, dinethylfornman de, Bgﬂy%ﬁ , tol 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, erg28in the presence of isobutyl

chl oroformate, thionyl chloride, trinethyichlorosilane, sulphuric acid,

met hanesul phoni ¢ aci d, p-tol uenesyl phoni c . acid, phosphorus trichloride,
phosphdt ﬁ%ﬁ%)ﬁ‘h’éﬂ "%'r,tha-ncﬁsé%lﬂk%‘éfyIaC&é]r'b(?diti%U(TéﬁesN,lﬁhoﬁiltﬂl@ICGﬁexyI
car bodighwisgdids sy drobotsivodids , mpde sphok-uly gheodtyoxdietazot ri azol e  and

optiong} b & | f, . 4-di met hyl am no- pyri di ne,

N, N - cﬁ'l%nﬁ%ﬁé%%ﬁaﬁlgaﬁ%%ﬁmgﬁgd | phosphi ne/ carbon tetrachl ori de,
expedi hity'y ditcy lahrervaiaaidee didmisen N hadd oxsBocaingfrdidebloy at  t enper at ur es
. bet vean @tk BMHan e isNeausit RldoEatign a'cﬁi%tdn%'l"?llry! énc%rhré' ed out in
a solvent or mxture of solvents such as methylene chloride,

di met hAHS5hR & %‘&H’@’F@}Y]@G}W@ﬁé{ﬂéﬁﬂl&e@b% nEarhogyl diy-a dagodse,
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al kyl ati S a corr ing _halide.qr s onic - acid ester,
e.qg. wﬁfﬁgﬁggﬁngﬁgggﬁéffé &yﬁngfg%ﬁdgg & Fﬁ?ﬁﬁy%ﬁﬁpﬁgﬁgegﬁtﬂéﬁfyl

chl ori detwssr dhaird) §0PG.he presence of a tertiary organic base or in the

presence of an inorganic base, expediently at tenperatures between 0 and

150C, %{eferably at tenperatures between 0 and 100C
he subsequent ester formation may also be carried out by

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



The subsequent reductive alkylation is carried out wwth a corresponding

car bonyl conpound such as fornmal dehyde, acetal dehyde, opi pnal yde,
acetong or gﬁtyraldehyde in the presence of a cpnplek“ﬁé?%?mﬁ§&$§ e such
as sodi um borohydride, |ithium borohydride, sodium triacetoxyborohydride
or sodi um cyanoborohydride, expediently at a pH of 6-7 and at anbient
tenperature or in the presence of a'pyq;qylon cata- lyst, e.g. with
hydrogen in the presence of paIIadiuﬁ%charcoal, at a hydrogen pressure of
1 to 5 bar. The nethylation can also be carried out in the presence of

' ' LO e t ratyres, e.g. at, _
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tertiar | S ' h r pce of an inorganic base or with a
corresp%% .ﬁgQEgFE%xg??ﬁegﬁig ?ﬂatﬁéspgésence of a dehydrating agent, e.g.

in the presence of isobutyl <chloroformate, thionyl chloride,

Lri et Myhehbapesizhane, ceahospbor i1 AeDbATecaPPRSRNGILS, ASPTOXT de,
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N: N - g: %{%}F%ﬁéé AP SaF PRRUL) RPAyarBdySHek | #F nfermatdehyde,

1- hydr oxyebahdehydaz opeopiidnapiehpat | y?gé?ﬁ]q% nc;i(; Pﬁlgﬁéﬂ&@dg in the
o repydaman YL oger B Ny RO OO ety pecenper 2003 -
30 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



tenperatures between 0 and 150C, preferably at tenperatures between 0 and
80C. In the reactions descri bed herei nbefore, any reacﬁjﬁghémégﬁgé pr esent
such as hydroxy, carboxy, phosphono, O0-al kyl - phosphono,” ~am no, aPﬁyIanino
or imno groups nay 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, ~ @Pifyl, benzyl or tetrahydropyranyl
group, protecting groups for a carboxy group nmay be a trinethylsilyl,

met hyl , catdbytar b s s - detr ropyranyl group, protecting
gr oups %orﬁi%%%osé%}oﬁ%égé%%g@%& bgé%n(?'al y%lgegﬁ% %ﬁjc‘%%gliariﬁ“% hyl ,

ethyl, RSOy 78yl group, the phenyl or benzyl group, and
protecting groups for an am no, alkylam no or imno group may be a fornyl,

acetyl ,-tri oacetyl, .et hoxycarbonyl, tert.- butoxycarbonyl,

benzyl o&l‘g/c%kﬁ gﬁ%ﬁ&%%%%ycﬁ?s%{%%‘gméﬂbﬁﬁore& AT REAdMse readurg oup and
addi ti eSSt fanch hes dnydiooxgr otsrbaxyphtgted PhdHOUD - AR INEHSGIHIHS, 9r oup
used i saPRtd Onal ky1 SHhS tly cleaved for .example ydrolysis in an
aqueous sol vent, %.g. i(ﬁ%tr&edrl%/n&i{lg%‘%ospa“}\aﬁ Rt o,tefg%t$ Wit vdicer

t et r ahy it Uk 2h/ Mat @ st mnpdarpueiiett Lig vy edente aofe arl eagied such as

trifl ucigaicetyera€ithe e @cidori ¢ acid or sul phuric acid or in the
presence of an al kali netal base such as sodi um hydroxi de or potassium

hydroxi de or aprotically, e.g. in the presence of iodotrinethylsilane, at
t enper &t escdmat veere ot d20(G giungs ablay A B QY %}pgevx%en 10 and
1000-3¥}ﬂké%ﬂ§¥gif§¥¥3écé%&1, benzoyl, methyl, ethyl, tert.butyl,

trityl, benzyl or tetrahydropyranyl group,

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.



However, a benzyl, nethoxybenzyl or benzyl oxycarbonyl group is cleaved,

for exanple hydrogenolytically, e.g. with hydrogen in e of a
catal yst such as pall adiunicharcoal in a suitable solvg%ﬁg%%@%ﬁﬁﬁa t hanol

et hanol, ethyl acetate or glacial acetic acid, optionally with the
addition of an acid such as hydrochloric acid at tenperatures between O
and 100C, but preferably at tenperatyfes between 20 and 60C, and at a
hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 bar. A

2, 4- di met hoxybenzyl group, however, is preferably cleaved in
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group ey fHecncasatdia rasthdar rOthe giraiseyicphos- aphiendegr oup with sodi um
i odi de, for exanple, in a solvent such as acetone, nethylethyl ketone,

acetonitrile or dimethylform am de at tenReratures bet ween 40 and 150C,
but pr &f &FZ -&%Yl (Tt - Y Losreshosy laggoypots 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.



10 Decenber 2003 - 32 Both al kyl groups may behc: ea?/ed from an

O 01--di al kyl - phos- phono group with iodotrinethylsila

bronot ri et Kyl gi I anepor chl orotrimet hyl sil ane/ sodi um %Q?%Fé?b?r&oogxanpl e,
in a solvent such as nethyl chloride, chloroformor acetonitrile at tenpe-
ratures between OC and the boiling tenperature of the reac- tion m xture,
but preferably at tenperatures betweenz2Q and 60C. Moreover, the conpounds
of general fornmula | obtained may be resolved into their, enantiomers

and/ or di astereonmers, as nentioned hereinbefore. Thus, f or exanpl e,

ci s/ traBSthi %ﬂ—ﬁb’ésgrn*aySbeayehelcrlaelavesﬁoffdsrewnocomarwlltatlrms_pmmb rs, atngloI
conpoun t C carbon, a rr&y e separa
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separ at hods kn e e (cf
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opt i cal tapni pdyesreandutoppeterisbDf Penasmbeforada de iiddh alg |.£apt 2
asymretgpec_carbon atons nay be resolved into their diastereoners on the
basis of their physical-chem cal differences using nethods known per se,
e.g. by chromatography and/or fractional crystallisation, and i f these

conpoundsrase @ tah@eﬁlorh h@& o tﬁlﬁéﬁ b resol ved
[ ntrrg thg i N b rs asﬁorrlént | g(??e %bolflael The L[eﬁs%nr_tsl orrgaﬁlgl ar ra_bl y
separ ated- %g s'é]ﬁ%%t‘?%?flt’tﬁ{“%?ﬁ 1 sHa aﬁewm,ysml lisation

from ammtlnaéﬂyheaeimh@fcﬂé Veriu®r fr raciging Witdy @ ptlical ]k active
may be resolved into their cis and trans isomers, and compounds

with at least one optically active carbon atom may be separated
into 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



substance which forns salts or derivatives such as e.g. esters or am des
with the racem ¢ conpound, particularly acids and the %&g é?%oos
derivatives or al cohols thereof, and separating the dlas efeomeri ¢ m xture
of salts or derivatives thus obtained, e.g. on the basis of their
differences in solubility, whilst 10 Decenber 2003 - 33 the free antipodes
may be rel eased fromthe pure diasterggneric salts or derivatives by the
action of suitable agents. Optically active -acids in conmobn use are e.qg.
the DD and L-forns of tartaric acid or dibenzoyltartaric acid, di-

o-t ol yltthes trée et thodred imyacﬂ,@l rafencedd e he qmw?zfﬁaué&@an%xﬁ@ ﬂ, |
| ut am C ui ni.c, ac i ca active al coho
?ray be ﬁ%eg%]ﬁp @?{&%&‘%é% tnfllant%cﬁl ér?%&aiq@aﬁl eéﬁ'ﬁ 've acyl group

in anm d8tiqakly caenple,adds bo acqm@ororuqe Yaree e Ryl dvqﬁca:r-bmw
Fur thermmor @rmd hor conpoyns £1d Ui odnsB D GO A Lo the sal ts

t her eof cularly for, pharnmaceuti cal Into t physi Yol ogically
accept éb"l'%%'i%r%ﬁ“f}r/ﬁ% affl it a5 ighnitandsdliigs a%@ ds which may be used
for thicanmhgpesel petitendiol, @«afmzhﬂ: fawhr@cmgyaxa:ﬁcladndﬂ)&a Qﬁlrﬁmtcc aci dd
sul phur}] Ci hos ric ric acid ccinic _aci actic aci
citric a{acccfg }g%r?ig?ll%ﬂa? oaCElVrFalae]IC & PRk exglite (dwForpounds
of for nullamentusl dndiaredporealtiar maet icar e, gryﬂxmmypdmafabm YIforsul gho
or 5-t I ath (S td ired, be converte

( ARG & mf P15 +e)yc5£ﬁ URReALGAL )é'anl ch :

into the salts thereof wth |norgan|c or or ses, particularly for
pharmaceutical use into the physiologically acceptable salts thereof.

Sui t ablrikasesdas, thhé QUHRAERId n&ﬁ USnhla eX MR} e SRAIMPRRILQH e,
8?;??\; ;l{%g%’eox'%@;? ' nel’drﬁlﬁléa Olhexflor P rgrrr]neace?.;[tqezg%.l %n:;en%nto 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



The conpounds of general fornulae Il to V used as starting materials are
known fromthe literature in sone cases or may be ObtﬂﬁﬂsgeégaﬂﬁbEOds

known fromthe literature (cf. Exanples | to VII). For exanp

€, 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 subsequent 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

subst i t at edaritd nigh@chipposiit beNgehkhaa @e&haigogéiag sbﬁgéhgﬁ’b P?%%gqe”t'y

duci ng it r9 _caonpaound thus obtained an ] _
co UCIngl§Bﬁ8n36§géﬁﬁgp ABT5FPeSATPRERE GREYCHBPBAABERLYr 8ubShétubrgdounds of

correspon

hen acyl ating

gener al inf sheuka posicdondivight a bbEréBpeﬂaﬁﬁg anokﬁaﬁphﬁﬁbgb&QFﬁgg§y
t e h able p macol.ogi ca ro- perti
ngfﬁcﬁ?ggPsagﬁsfﬁﬁig???ﬁggéﬁpégbaogkgfgﬁgﬁafpﬁﬁsgnguEPEBnaﬁgéﬁéﬂéﬂ by the

Epi der n¥tChy

BWCRTE&EPeRdiBgepeBPOUNBGE- R), whilst this may be achieved for

exanple by inhibiting |igand bonding, receptor dinerisation or tyrosine

ki nase ht-

[ f.. It
to conpoﬁeﬁ?%eﬁggapgﬁtﬁﬁF?

is.,als ossible to block the transm ssion of signals
ﬁegeasaﬁbe#ﬁéebiBh@gpeapopp@gepﬁigsneraﬁhe new

conpounfiermeiie inwesbirdiggt ed ahefethM@%oﬁhQanB%Qi%h?QéQio&aF?%lgells

-R- i i . SSi pn._can e denopstrate . 0.
ﬁﬁrcﬁ g%gFggggﬁgﬁg%gEEétEﬁ%%%gﬁmﬁ3¥8 gﬁ%V?@ﬁ? BﬁﬂrB?SP??ﬂFﬁﬁioﬁraepend on
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(EGF-R), whilst 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~



functional human EGF-R was used here. The proliferation of these cells
known as F/L-HERc can therefore be stinulated either Ry gb 3 or
EGF (cf. von Rtden, T. et al. in EMBO J. 2, 2749-2756 ( % %I erce
J. H et al. in Scien- ce 239, 628-631 (1988)) The starting rrat erial used
for the F/L-HERc cells was the cell line FDC-P1, the production of which
has been described by Dexter, T. M_ t5 al. in J. Exp. Med. 152, 1036-1047
(1980). Alternatively, however, other’grow h-factor-dependent cells may

al so be used (cf. for exanple Pierce, J. H et al. in Science 2-12,
628- 6313(;§98$)_99§ buya i I 6 9 Al exander ,
TR ger E&p%sgﬁﬁ Enehtnd? o le et g%%i%gl)) For

W EMB
express?ﬁ‘g{"t hé hﬁﬁaﬁlEGFn 2EAS (202, 18- 4?%h(19¥34)e)t rgconpiNattur e 3119,
418- 425rt(a&96#i)ruseeowbreaﬂ*sedr&ér@e\!séﬂﬁBéd evéﬁ%@éqdeﬁcrétpeéilb von

Ri den, duyp&t 0, 2 -2756 except that the retrow ral
vect or L%(@NJ(C%Z K/I%/?' 955& (bggé? af* c?é‘\tl ‘z’l'éc%‘? SOV et ox 1989) )
was usebX$Br (ehe ¥ixplessi Bn bf ¢heaEGFiR BDNAcaimtlidines 7] nesGRIB6 (cf .

Mar kow tz ef;z8l V10l 4 4 s u as the
packaglfg;?:gf) §I1' eutsggt é%st%gr?x]?%ﬁs%égf O]Flj%i\%/\% clg‘—?gL-- C? tcsim?/v\ere

cul tivat eS| APRBRP/ {650 HeBkewit®i oD - Wt tahkeil Jsu‘ﬁptr@her@d W2t 10 o

foetal ToR4 $eped) (FeSs ubeehasnggs PRERASIAY . c£1 M gl ut ami ne
(Bi oWhi ttaker), standard antibiotics and 20 ng/m of human EGF (Pronega),

at 37C and 50 CO2. In order to investigate the inhibitory activity of the
conpourtise atest dvag perfbemédvant fohlodsb x 104 cells per well were
cultivated in triplicate i'n 96-well dishes in the above nmedium (200 pl),

t he cell JJsrollferatlon being stinulated with
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:



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 ﬁariiﬂ%agaﬁ H et
al. in Eur. J. Imunol. 1la, 97-104 (1988)). The conpo g 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 _4§:hours at 37C. In order to determ ne
the inhibitory activity of the conpoungs according to the invention the
relative cell nunber was nea- sured in OD wunits using the Cell Titer 96TM
AQueous Non-Ra- dioactive Cell Proliferation Assay (Pronmega). The relative

cell nunber was W of the cantral (F/ LHERC cells
Wi t hout i nhi bi toF) afndm?cl% %onc 3GiPhiot ZGH-depemsiendn ce_ whi ch
i nhibits the pro| i{(EgpapilenNof. )t he cel | sprbyib8#4t G50) was dgri ved
therefrom The fppllow ng resultpg mereégptal : 10 Decenber| 2003 - 36

Conmpound | nhi bit)j on of EGF-dependent ( )proliferayion | C50 [ nM
1<0.35 2(3)0.35 {1(7)<0. 2 35 3(1) 0.2 The gomAgounds of gerneraf] fornula |

according to the s nhibit annal transduction by tyrosine
ki nases, as de- nnnstr%k@d by tle exanplé)éf t he human EGF rleceptor, and
are therefore useful X¥or) treat) ng pat hogghysi 0T 0gi cal procegses

3 5
3(1) 0.2

f

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



caused by hyperfunction of tyrosine kinases. These are e.g. benlgn or
mal i gnant tumours, particularly tumours of epithe- Ila; 5ggé ﬁ@lthe|la|
origin, netastasisation and the ab- normal proliferation of vascular
endot hel i al cells (neoangi o- genesis). The conpounds according to the

i nvention are also useful for preventing and treating di seases of the
airways and lungs which are acconpqnigd_by i ncreased 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

bronchi¢bBitast haga pé@gghigctt_gél @b aral & gl 1nckn all erlgl c rhinitis or
sinusitis, ?%S'[IC flur03|s “antTtrypsin d&fl i BT Bighes
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i nfl ammat ory changes such as chol ecystltls Crohn' s di sease, IuI ferazlve 10
Decenb 241934 [ 1?:‘11&1.? astraintestinal tract or
such agn o%%:%? %l%%rg%o %ﬁg‘i gas r0| es an% aﬁ’d;é:thevml ch are
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secr et mtgmdemmwmd:m@é&l | Q5o SNdr QIR ¢ iidh @dict),on,; the conpounds of
gener aI nd t'he SI | o |caIIy accept ab e salts thereof nmaybe
used to]t S’ o?lf’lc alﬁseea%e AR FarRétiosn of tyrosine
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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.



system hyperproliferation of haematopoietic cells, etc. By reason of their
bi ol ogi cal properties the compounds according to the hpﬁgp@*gg}j@@g be used
on their own or in conjunction with other pharmacol ogica active
conpounds, for exanple in tunmour therapy, in nonotherapy or in conjunction
wi th other anti-tunmour therapeutic agents, for exanple in conbination with
t opoi sonerase inhibitors (e.qg. etop03|de) mtosis inhibitors (e.g.

vi nbl asti ne), compounds which interdact*® with nucleic acids (e.qg.

cis-platin, cyclophospham de, adrianycin), hornone antagonists (e.qg.
tanmoxifen), inhibitors of nmetabolic processes (e.g. 5-FU etc.), cytokines
(e.g interferons), antibodies, etc. For treating respiratory tract
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ny/ kg. F@itébhﬁnmsxtateanthGEgOﬁrEnfcmmméﬁﬁimhaﬂtéhléﬁnc 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



or nore conventional inert carriers and/or diluents, e.g. with corn
starch, | actose,-glucose, mcrocrystalline ceIIquse,10ﬁg&&g@%¥?g§%earate,

pol yvi nyl pyrrol i done, citric acid, tartaric acid, water, anol
wat er/ gl ycerol, water/sorbitol, water/polyethylene,glycol, propylene
gl ycol, stearyl alcohol, carboxynethylcellul ose or fatty substances such

as hard fat or suitable m xtures thegeof i n conventional galenic
preparations such as plain or coated Pabl et s, capsul es, powders, suspen-
sions, solutions, sprays or suppositories. The follow ng Exanples are

i nt endedod Ouh! 5USHRAE i ithout restricting it:
Preparation of ﬁhé stgr%ﬁﬁggﬁﬁﬁggﬁﬂ%%:dgﬁgﬁ%?%gﬁégklon’ Saving'd

6- Ani no®AT¢E 3B dtophenyl ) ani no] - 7-[ 3- (1- et hyl - pi peridin- 1.00 g of 4- [
(3- br omppakdyl| Y1angol 76 7% &8-tidospt Nyl - pi peri di n-

4-yl) pr ]-6-nitro-aquj line is dissolved in 16 ml of water, 35 m
of ethéﬁ%¥égﬁ% Rgﬁn%f g?ﬂg+§§%§| acetic acid and heated to boiling. Then
540 ny ¥4s$repepowder (BSE )addee w talvo,sui7er ijmgaiThe reaction nixture is
refluxed for about another 35 minutes. For working up the cool ed reaction
mxture is diluted with 15 m of ethanol, nmade alkaline with 15 N sodi um
hydr oxi tee sbP tit PRI copmpeieria ate 2btpisiedanalagasing tst i Bxamete fDr  about
20 mnutes. The precipitate forned is suction filtered and washed with 200

m of thanol. The filtrate 1is concentrated by evaporation, m xed
Wit h a\é\@{uﬁg THRgf- RE% HTIRPREAY HARRS 7 w3 h{ Fone#hiok - migdwl -
chl ori defynkelethanp] -q@idzekiote ti nre. The conbi ned extracts are dried over

10 Decqﬂgpg-gg oin Qd}gpq&un1sulphate and concentrated by evaporation,
a be sol'i

| eavin :
gJMass 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"): m/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]®



Yield: 716 ng (76 O of theory), I\/Ellt: ng poi nt; 191;1198C Magts fspeétrum
ESI+) : mz = 470, 472 [ M+H The fol | owm ng conpounds obt ali

<(51nal oz;ousl y to Exanple I: (1) 6-Amno-4- | (3_—bronoph_eﬂ{/§?cem%g? 37- [ 2-

(1-met hyl -piperidin- 4 -yl) ethoxy] -quinazoline Melting point: 197C Mass

spectrum (ESI+) : mlz = 456, 458 [MtH + (2) _ o

6- Am no- 4-[ (3- br onophenyl ) am no] - 7-[ ( 1- met hyl - pi peri di n-

4-yl ) met hoxy] - qui nazol i ne Mel ting poi f® 207-208C Mass spectrum (ESI +)

Mz = 442, 444 [MH + (3) 6-Am no--4- [ (3-bromophenyl) amno] -7- [

(1- et hyl - pi peridi n- 4-yl)oxy]--quinazoline Melting point: 170C Mass

spectrum gESI +) © mz = 428, 430 [ MtH + (4) '

6- Ami noS 4! (¢ 32BhR6r6=4{R} uét ophenyl ) abhyd] afinyLt DprPPYdbutyloxy -

met hoxyq@ihaaadihae Melting point: 209C Rf value: 0.68 (silica gel, ethyl

acet at 5). . 6- Am no- 4-[(3-chl or.o-4-f| uor ophenyl ) am no] - 7- cycl obut yl -
oXY- qui gg"&f]]“}?e g%ﬁ‘al iriel.llﬁ?%ﬁe(]sri I9tdw lg@icet@rslohexane/ et hyl acetate =

3:4) Nbssssppettumm(ESER)) @ afz = 3359, 364 [ MFH] + (6) _ _
6- Ami no-4-[(3--chl oro-4-fl uorophenyl)am no] -7-cycl opentyl - oxy-qui nazoline
Rf value: 0.33 (silica gel, cyclohexane/ethyl acetate = 1:1) Mass spectrum
(ESI +) (8hy§-2m3ra-4376R] MiHphedpl mt:]eyrbbaimﬁwB—l B '?-clﬂyfbldﬂﬁopylmeth_
6- Am noé)%}:(&&:ﬁ)xé %ifztfgnyl -et hyl )am no] --7-cycl obut yl oxy-

R, 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]"



qui nazoline R wvalue: 0.28 (silica gel, eE ?él) ??:et ate) Mass spectrum
ESI+) : mz =335 [MH + (8) 6-Am no-4- - .

éhenyl) -ethyl ) ani no] - 7- cycl opr opyl met h- oxy- qui nazol i ne ! RPeGYI PR 249354
(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 nazol i ne ?f

val ue: 0.20 (silica gel, ethyl acetate) Mass spectrum (ESI+) : mz = 349
[MH + (10) 6-Am no-4- [ (3-chloro-4-4% uorophenyl) amno] -7- [3- (1-
met hyl - pi peridi 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) WMass spectrum (ESI+) : mz = 444, 446 [MH + (11)

6- Ani no{#4} (8- éhttnoe44-[f(RMGr(mpbﬁanf,rlaatnyl7zm[ﬁ@ptﬁalpy QQ{%&E}I@ 2-yl)
met hoxy zoline Melting_point: 162-164C Rf val ue: ica gel,
et hyl e?gi Frgf’ﬁﬁﬁoﬂumgz?}m%ss spectrum (ESI-) : rﬂz 387, 389 [MHI

(12) 6- i [0 (BF chd i =efh- gépornmhg,mér)e %rmf&&hde fieth (n%)l ce
2/ SR CSRCE st hy

tetra r ) 0X gui ol i ne

gcet at gﬁgeﬁgn%{guéoég M%?ﬁ EBiBH%tE%P }0 Orﬂ 373 375 (I\/H—I] (13)
6- Ami nd¥dss [ spgcehor (bEaIT)I uambzphemﬁét) [la/mmo% ;11-([ I(tetra-I .

hydr opyr an- 4-yl ) oxy] - qui nazol'ine Rf val ue: silica ge )
aget a!tO)e// rret hanol = 9: 1)[ Mass spectrum (ESI-) : mz = 387, 389 [MH] 10
Decenbefi2bo3-2mygo-4-1(R) - (1-phenyl-ethyl) amino] ~7- E2 (4-methyl-

perhydro—l,4-d1azep1n—1—yl)—ethoxy]—quinazoline

Ry value: 0.10 (silica gel, methylene chloride/methanol/concen-
trated aqueocus ammonia solution = 90:10:1)

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 épectrum (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



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

1-yl)-ethoxy]-quinazoline R value: 0.37 (silica gel
chl ori de/ met hanol /concen- trated aqueous ammoni a sol ut%ﬁ@{é@%‘?ﬂgoa 1) Mass

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

(1- phenyl -ethyl) am no] -7- [2- (4-nmethyl -

per hydro-1, 4-di azepi n-1-yl)-ethoxy]-quinazoline Rf value: 0.10 (silica
gel, met hyI ene chl ori de/ et hanol /concé‘ﬁ- “trated aqueous ammoni a sol ution =
90: 10 1) Mass spectrum (ESI+) : mz = 421 [M+tH + (16) 6-Am no-4- |

3-chl deitamfh - . .
gret hyl - per hynélr oy@fg@@d:a@a%éé)p?@@qﬁd ptrl’(l)é ﬁ%ééjl:equjisna%to]t]iﬁﬁeed 5T I 0. 09

(silica %ETW‘F%?\% Thi%r |‘Ele/TﬁEQ ¢ Ieto g i it it Jele i e uss iamgToni a
sol uti G:rDt;a:rQﬁ é—‘@alﬁbﬁétor Nass sRedFm (ESltdue 1rg ZStlI% w‘lj.Géh [Ml_rﬂl + (17)

6Aman é‘,gor 4f|uorur£g[ﬁ}/%amno - i (azeti -
din-1 y§ propy oxy] - Ut agoiTHe P a’t%ee’“@'%te( |W1|té’a petihylasehy| ene
chl ori d&r¥mstide oITh@mnblnacht@d:mnmmeamhéﬂ selad iveiter 9YAQED. 1) Mass

1 , TT 4- 3- h |
Shect) SUtERddin MEL A ad b LMl S RETY &b dide RloPie | )

y
zol t h&rS Rgp ‘F‘bnl%fPU_Lr Lef dfy 321(110mm?tdw1a];¢1ypmech e 45i-lylda predpan-
1-- ol Idb]4ﬂnrﬂ1wﬂfh tr@égrgfm@féﬂmﬁ@ @&%&%Jf&&&%@%& gJ | de. The
&G0

white su n5|r9n( 3’lrr(g stirred for 15 m nutes %nd ni xed

with 1.% ]b(? 4~ (%) TQ)rPchhenyl )- am no]-7-fluoro--6-nitro--quinazoline,

\/\hereuﬁ@reltdve 3@ g eof stadenlof tuHeftsryda,r k red. The reacti on mxture is

stirreg fi far 510 tes arrbl ature, n for 45 m nutes
Eihe o 280 (0;RYL %ﬁ met F8F”%% OF&FFH@F ggﬁoﬁﬁCBP'

at  65CF the réaction is nol
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—yl)—
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]"



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 LNg a
rotary evaporator and the brown residue is stirred V\/itfkdégéérﬁ?gefrg?ﬁ?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 ogr aphy over a silica gel cdl & wth methylene

chl ori de/ met hanol / concentrated anmonia solution (90:10:0.05). Yield: 1.30
g of (65 o of theory), Rf value: 0.28 (silica gel, nethylene

chl ori de/ net hanol / con- centrated aqueous ammoni a sol ution = 90:10:0.1)
Mass spg%)cr‘l",ufn[(135813}3#}0.1’0#szu@mph@@ﬁlIM&!}OFTM&ME@WI@@WOUMS are

pr epar el ehal ggoRsEY1 t fe EXHP) g | bt ( éimétﬂ%{%%}?ﬂ%@%?%%v@ti\gm i”(r)]]g pZ)l nt:

[2- (1-pethyl:piperidin-4-yl) - ethoxy] -6-nitr
152C stas%se%:‘t“Fuﬁ?fﬁs‘igH‘}O%él%r? 72 BB 488 [M+H + (2)
4-[ ( 3- Biohophenydlant ne3s7e[ (1- met hyl - pi peri di n-4-yl)-
met hoxyg - 6-1i, tJ.0-Qu lisng Meltin oint: 205-207C Mass spectrum (ESI+) :
e o i T T YR BB aneds iAo 2y 3F 01 ot
-piperidin.- 4 -yl) oxy] - 6-ni.tro-quinazoline Melting point: 219C Mass
spect rug X B8l [ 13 - dhZoro 46351469 Hnol -7-
4- (3- chl or 0- 4- 1 Uor ophenyl %an]' n%l?é-f!g{}@ya(cw%rﬁlop@Icr?%?]ho(%%ﬁtyloxy'6'
6- i t r G HEFOH RO ERF r | REBLRD | o1t Fretdig Wi e deh 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]*



otassiumtert. butoxi de as base) Melting point: 211-213C Mass spectrum
FESI +) : mz = 389, 391 [MrH + 10 Decenber 2003 - 43 h@%%é%%fzo?ér
(3-chl oro-4-fluorophenyl) amino] -7-cyclobutyl oxy--6- =qurna 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-cyclopentyl oxy-6-
ni tro-qui nazoline (carried out in dimethyt formam de with .potass! um _
tert. butoxxide as base) Melting point: 230C Mass spectrum (ESI+) @ mlz =
403, 405 [MtH + (7) 4-[(R)-(l-Phenyl -ethyl)am no]-7-cycl obutyl oxy- 6-ni t_rg-
qui ,nazol ﬁ (4c ried out in dinmethylformam de with potassium tert.butoxide
as base)’ l@gl ti"ﬁg%&hﬁﬁr%(%fi—ll@@OR. epallliemifobd7¢ §i tecsagpliroetihyh-acet ?'t ﬁ)e
(8) 4-[ @Ryl icRheayi)-et-hylkamiaaha £oty 6kOREIPYL BFLBOKY; £ g I L 0 Ui nazol |
(carriegq.opt i.n di e h)él formamde with potassiumtert.bu S base) B
Mel ting” poi At “F58¢ :Ef CEPSEIVS. 58T EsPrERELge aschasohexane/ ethyl acetate =
il has OB, Leat et Gt Iy o O S i " Fert . but oxi de
i Naz ot [ kN, hy Wt .
25 basey "R corcern. 335acli ThEE Gert T etk it

#
as base) Rf val ue: ca gel,” pe ‘dther/ethyl acetate = 1:1)
Mass spectrum (ESI') : mz = 379 [M+H +
(12) 4~[(3—chloro—4—fluorophenyl)amino]~7—[(S)—(tetrahydro~
furan—3—yl)oxy]-6—nitro-quinazoline (carried out in dimethyl -
formamide with potassium tert.butoxide as base)
Re value: 0.45 (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—quinazoline

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



(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 val ue; 0|9e§%t§%sr éobga gel ,

nmet hyl ene chl ori de/ met hanol / concen trat ed aqueous ammoni a So

90:10:0.1) Mass spectrum (ESI+) @ mz = 474, 476 [ M-H 10 Decenber 2003 -
44 (11) 4-[(3-chloro-4-fluorophenyl )am noj - 7- [ (tetrahydrofuran- _ _
2-yl)nmethoxy] - 6-nitro-quinazoline (carried out in dinmethyl- formamde with
pot assi um tert. but oxi de as base) RE-v4bPue: 0.47 (silica gel, ethyl acetate)
Mass spectrum(ESI-  mz 417, 419 [MH (12)

4-1(3-c¢ -f hen 7-1(S)-(tetrahydro-

fuggn 3&3)/ oxy] - JIEﬂiliilnljf %%?%ar%)’lgf"lfé rAEDIL G WAGRI BAted or mani de

With pcﬁtals@rmt@verxbmmm Hsorbasaﬁpd?famﬁ}di,gg:lﬂa Krdaiild Ghoed .1 et hyl

acet at &@é@e €

4-(3- ?}ﬁo éFu%%%%%neé(n )%1‘%7‘—11 n%ﬁg %f[?&%raer?yd*%epﬁbaﬁ?lged is

4-yl) oBHEBE W?Q@R@arq\r@ﬁ ouliircadigesit lyd fummm (st ekel anirk h

pot assmj:rhé:e,rét;]h)gnlog@Q@@@ ._baﬁej) Rf value: 0.41 (silica gel, ethyl acetate)

Mass sgpj]cééj %Sén% gﬁ = e 19 [MH (14) 4- [ (R -

(1- Phenyl-ethy nEﬁ ?’f tr ahydr opyr an- o

2-yl ox;?’)elettimyﬁ}'oﬁatm tmﬂmu nazol ine Rf value: 0.12 (silica gel,

cycl ohgxane ﬁé‘% ,%ﬁ: f %) %ﬁs{ﬁgsgrum(Ea*) . mz = 439 [MH +

(15) 4-[(3-chloro-4-f uorophe yI)amno] -7=(3-[(tert. butyl- _

di met hyl si |l yl ) oxy] - pr opyl oxy}-6-nitro-quinazolin.e (carried out in

di met hy| f or mam de wi th potassiumtert. butoxide as base) Rf value: 0.87

silica ) | ene chl ori de/ met hanol / concen- trated aqueous ammoni a

solution = 90:10:0.1)
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

Mass spectrum (ESI*) @ mz = 507, 509 [MtH + Exanple TTT A solution of 74
m of FR) -1- pgenyl 2et hylamne in 100 m of dioxan 'Sg)@B%ﬁQmE& s;a to
108.8 g of 4-chloro-6-nitro-7- fluoro-quinazoline in 80 or “nethyl 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 |sI
purified by chromatography over a sili&4 gel colum (petrol eum et her/ et hy
acetate = 1:1). Yield: 52.9 g (350 of thelory)v 4I\/lel ti Eg p0|( T Ph§g§|0 (I\a/?flfll)
ect r umi()EST+) (% - Phetiyt | + BExanple TV 4- - - yl -
Zﬁ‘i noj fm%) ?Z-D((%)zg{]i'zdﬁ-l i -elt)r%l&;]‘:m) 722[} gt Hkt&‘r)%le(ﬂ’e&@tyéé’;ﬂ um
car bonatle 4artti &80 mign -of - wadiatrhdodi -t niwaie Rdeed 418 K00 ny of

L7l- % (2R %egd ﬁaﬁgggﬁhgtﬁé?éo%%?%?%‘xgﬁls- REFPYLGUP ngh bPT hde 4Ratbanal / apnosn-

azeti di FFALES ARYROWT aaros taglug.icthe P@aaii:on 1)ni xt ure was heated to

i i ray itri fter one
70C Wi t Mesds rg rualbgaaguent Ly, 3_m s of (yagetonitrile were added a
hour and the n%eg(tl%tul;e was gti r?’gd for algoutleanot her 40 hours at 70C. The

. . . . ih i ce
solvent was renmpved in vacuo and the residue obtained was mxed Wt

wat er. TRe ﬂrﬂcﬁ%dlﬂtoerm&sf&mﬁﬂno@m;.efnlyllt)gfnggoqmc—}_qglhqg._m:%lggylgﬁégggg phase
was ext kRl qd Midih aethylens chl ori de aﬁld e\(%porate_ . The“cofibined
preci pi tates ‘were di ssol ved i n -etRyF “*¥cefaletaRdasirprredinsget her with a
little elYRbugel Oadd 1odlhgaofethancayldos dhrdhide Metddsat j fhJhe

SUSpehS'I:Qﬁte@bta%jé%sm@%man|itaeI’S%qu@@gne\éa@g’:%be:g‘Xi)el ding a yellow resin.
Mass spectrum (ESI*): m/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.



Yield: 518 ng (95 O of theory), R value: 0.40 (silica gel, nethylene

chl ori de/ net hanol / concen- trated aqueous ammobni a sol ut gﬁﬁ en\;\'g r%(g% 1) Mass
spectrum (ESI+) : mz = 394 [MtH + The fol |l owi ng conp a&e ey t ai ned
anal ogously to Exanple 1V: 10 Decenber 2003 - 4G - (1) 4- [ (R -
(1-Phenyl -ethyl) amno] -7- [2- (4-nethyl-perhydro-

1, 4-di azepi n-1-y1l)-ethoxy]-6-nitro-qui nazoline R value: 0.30 (silica gel,
nmet hyl ene chl ori de/ met hanol / concen- ~ t‘flat ed aqueous.anmoni a sol ution =

90: 10: 0.1) Mass spectrum (ESI+) : mz 451[|\/H—I] + (2)

4-1(3- r f nyl Mol - 4- [3 (4-net hyl - per hy-

dro- | ,?fqu)eg% nJ%JOC{/ Wp¥5}p€ 1.5%}1 -‘ni tro-qui nazoline R value: 0.34
(sil i cilegddlingrmciiyitend 28 1G4 °de/ met hanol /concen- trat ed aqueous amoni a
sol uti ¢ass e?CQ;]_Qm;L) ? sgygtru&nj %’%’lﬂl} mz = 489, 491 [MtH 4 (3) 4-
[ (3-chloro- -quorop enyl) am no] (azetidin-1-yl) -

propyl oxy] - 6-nitro-quinazoline R value: 0.23 silica gel, methylene

chl ori defmﬁdmmh/@mrpoa@m RPHLA S A ERIA 2R YL | 't%n Exa%gléovo 1)° Mass
spectrum (ESI+) : nlz 432, 434 [MWH + Exanple V 4- (R

(1- Phenyl -ethyl ) am no] -7- [2- (et hanesul phonyl oxy) A solution of 1.79
m et Hddesu il carmi o -dHluericgt einy 1) @uriine ] of7 -rst-yeehaneblophdaywas added

dr opwi gty O_ﬂ.dij)ﬁ_td%@ Q- 8.98 lqjazl%l [LdR - (1-phenyl-ethyl) anmino] -7--

(2- hydr.oxy- ét ho itro-q azo 'ne and 4.53 nl of
et hyl - &ei €d3pE6py aﬁ?nésiﬂalgﬁ gﬁl otehbY hgnenehtol e feevihel Loohdem- wi t h

i ce. TheateaClddfizoul *rkdh W sAtutifeed I e .alkaut, 19ne hour at room
tenper@E%EGSPectrum (ESIﬁ: w/z = 471, 473 [M+H]*

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



during which tine a furthe[ 0.4 m of ngéhgnssulphon:g acid?nggégrggﬁ and
0.5 mM of ethyl-diisopropylam ne were adde 0 conp .
Subsequent |y ¥he reaction mxture was mnmxed with ice ﬁg?ér aﬁﬁ_splrred
after the addition of saturated aqueous sodi um carbonate solution. The
organi ¢ phase was separated, washed with water, dried over magnesium

sul phate and evaporated. The dark resinous residue obtained was
crystallised by stirring with a Iitfléatért.butyl met hyl et her, suction
filtered and dried in a desiccator. 10 Decenber 2003 - 47 EYlleld: gi72 g431
99 0 oépliheeiny, N Lnti,128- spect.rum -) z =
EMH] S Hne foifh%I °fﬁb?%%n%€‘3ﬁ%%‘ééo %%ﬁ%ﬁél%ﬁ%s %L/k%b‘g%’ le V. (1)
4-[(3-C%T%?%}Hmf?ﬁ%?gbﬂ%nyp)%ﬂ?ﬁ%¥¥¢r?§u¥ﬂ%thanesulphony!-
oxy) - propgldoxyp4 6% notr ohgoipazol ine RE value: 0.75 (silica gel, methylene
chl ori dg/ o%{gﬁpc n-..trated aque ui ammoni.a sol ution = 90:10:0.1) Mss
spectrunﬁ?%%?%? 'z énfffalgﬁg'[ YigpgnsPlopdg/mpthrpol /concen-

(1- PhenyFaeedypquapiiaofnmdnig 2sbilr ooy -etdmxy): ¢ Genitro 2 m of
concentyaeds hyde pGhH! Pks e ac) gA@r%qud§§3th§H 5gof 4 [ (R -

(1- phenyl -ethyl) am no] -7- - (tétrahydropyran-2-yl oxy) - o

et hoxy] - 6-vitro-quinazoline in 120 m of nethanol. After stirring for 1.5
hours at 50C the reaction mxture was worked up. by neutr$L|S|n?_ht mnpg .
at ur at odi um car ponate sol ution and evaporating it. e solid residu
aas diéggzé%ﬂa?ho%t% Igh%c%Q t@?%é&Fﬁ%b sol ution obtai ned was washed with
water, with saturated sodiumchloride solution, dried over nmagnesium

sul phat e and evaporated. The yell ow resi due obtai ned was

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]*



stirred with 20 ml of tert. butyl nmethylether, suction filtered and dried

in a desiccator. Yield: 4.53 g (91 % of theory), Meltj 1.0t - 2-194C
Mass spectrum (ESI") : mz = 353 [M-H Exanple V77 41'0[19?%%6‘%%0%?0 4
-fluorophenyl) amno] - 7 - (3 --hydroxy-propyl oxy) - Prepared from

4-1 (3-chl oro-4-fluorophenyl)amno]-7-{3-[(tert.-

butyl - di met hyl si Iyl )oxy] --propyl oxy).- §yni_tro-qui nazoline by 10 Decenber
2003 - 48 splitting off the protective silyl group with tetrabutyl

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

(sili callyel fohvhihgnecmpbondsl e vt Menol d o NGenT ni a
solution = 90:10:0.1) Mass spectrum (ESI-) : m zoéz&%%j t%ggg%ﬁfq—%aem?
Preparation of the end products: Exanp ]_ e 4-[(3-Bronophenyl)am no]

- 7-[ 3- (et h{ (3 pRpeneriienyl yan pralpy! - (2Fo( 1a- e 1yt -go1 pafr 130G 1y (2f ) -

6- am NQetdnd63r bt O L3 A = . s .

7-[3-(%ﬁt$§]£iferi I n-4%%%)o%ﬁﬁ%cggy]quqld}anzaozl&ﬂ%e in7,mM of

di chl or Gret ArRE adted’©. 28 M of triethylanine. The reaction nixture

i's coolMabd ccpdottum 10651 :am/kce/ g@di,ughzctwgﬁ%de cooling bath. Then a
solution of 59 Al of acrylic acid chloride iIn m of tetrahydrofuran is
added dropwise wthin 10 m nutes. The cooling bath is renoved and the

m xt ur e{2)i st st {3 rRecbriapheny Lrdnhieto 157 1 (MUtes 1AL BTG ileuReNatidi,.  For
wor Ki ngy:HR, - d-her 8actd |t ' ured gn to 20 m of ice water and
i xed w}%ﬁ ,2-3?(n1_ﬁglfp Zﬂl\}l')c'gsﬂc%)u%rrr@hﬂyoaro a6 “So-"ut i on, wher eupon a
i ght - (B Ul RS pik i s formed. The

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]*



precipitate is suction filtered, washed with cold water and di ssol ved in

di chl oronet hane. The solution is dried over sodium su‘{ B 00
concentrated by evaporation. The resin- Ilkehcrudﬁ lpro&ﬁc? s puri 1?’| ed by
chromat ography over a silica gel colum wth met y.en'e _ .

chlori de/grreltohanol /concentrated ammm nia solution(90:10:0.5). Yield: 118 ng
(35 a of theory) Rf value: 0.35(sili Cag gel, methyl ene _

chl ori de/ met hanol / concentr at ed aqueous ammnl a Mass spectrunsol ution =
90:10:0.1) [M+H (ESI+) : mz 524, 526 10 Decenber 2003 - 49 The

fol | owi ng7bo¢r’p603ldtsh}am:eo04)tiaiu&% th IPIXD 2_?7' 5@3‘3 I s,le)ﬂthyl( P)lperl
(e'?h(?;;] [(vi nyrﬁgé}g%ny}f ¥lam n[)fv ql}g’ i d ) apnglrguieiarcl it29C Mass
spect r urﬁf( E8e: Omp2 issl@casgeu Meef h16Re) cmouaeﬁﬁ@?ﬂﬁnswé%ﬁwol
-7-[ (1- et hyl - pi peri di nté?¥ghn§glﬁg§éy1§rﬁr§8{‘$w n%%éa[?gn‘ Qaﬂizgel ) 408
W nai a{’:ﬁnsefp%étl(lp pOFlcﬁr:]bﬂ)heﬁ yF) =ahPRo] 500- [P+E1* et hyl -piperidin-4 -yl)
ek 6- | car bonyl )am noj - qui nazol ine Melting point: 166C Mass
Oxg:t;u [(Vlfy d 2l 484 [ MtH]| (74) 4- [ (3 -Bronophenyl) am no]
Sp_ ( ?én)fet%'] ? - p%er| Y)l )6‘%9-]1'10_-’ -[2- (azetidin—l—yl) -

6- [(I-Oﬁﬁjﬁnﬁﬂteﬁ-ﬂfwﬂﬁyyﬂdyﬂodyﬂ'ﬁﬁyﬁ ]Q%uinazoline
Ry value: 0.60 (silica gel, methylene chloride/methanol /concen-
trated aqueocus 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




Rf value: 0.67 (silica gel, nethylene chloride/nethanol/concentrated
aqueous ammoni a solution = 40:10:0.5) Mass spectrum (lﬁ?b+ L{ng%rzzonf,ﬁ% 498
[MR + (5) 4-[(3- Brom)phenyl )ami no] - 7-[ (1- met hyl - pi per i din- _
oxy]-6--[(1-o0xo-2-buten-1-yl)am no) -quinazoline R value: O. 45 (al um-ni um
oxide, activity Ill; ethyl acetate/nethanol = 4:1) Mass spectrum (El')

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

(1- et hyl - pi peridin-4-yl) - propyl oxy]>-6- [ _ _ .

( 3- et hoxycar bonyl - | - - oxo- 2- pr open- 1--y|) am no] - quinazoline Rf val ue:

I I anol /concen_ trated aqueous
ot a0l tt 1 L B0 ROE0NT] dMBs T SBbcPF LHFEESPIEOrhf o -+ 5 GR08E8 [ MH] 1
0 Decenb@r#008 isgbutyy) ChloFO{f@rmhterﬁellcﬁi:@@rhpheﬂyﬁl &fMi moferHy1 | 3-

h arhonyl ) am no qU| nazol i ne
(Rlng LeMbeggm(ig? f"gfai%é MB);PEHQY%%EML {?OI’I l?ha%c‘)?/ c%ﬁb%n TR

aqueous® éﬁﬂnﬁFaSEEJFE?Fioﬁor 9@‘31'@1’0‘1&9‘- wass %p&lm@ml(lE@f.ﬂ)OO mg zo£ 498,
500 [ Mréfam{Bp-4- [[(3eﬁacomop&eﬁpﬁnarhlﬁéhyb)[ﬁmfo&eﬁﬂyllg Opé fidin-1-yl) -

A silica gel,
et hy! che) e BB R AR e L £ e a oo e ik e Soldadon =
90: 10: 0Ths k@gsbgpbcgsunemﬁféd)andnthe—réé&kidﬁgﬁliﬁﬁré-1i dRrred
(114P3|egtelﬁtrll b, a%?o‘lé?(f/ l%éz'f‘?/l nyﬁ%%lﬁé y Mol -2 dithaolisRe R val ue:

0.37 (st3res g%glrﬁ%‘fih%)%n%o chl Bt e/ aed msmm -PH 9-10 with a
few drops of 2 N sodium hydroxide solution. The agueous phase
is extracted with ﬁethylene chloride, the combined crganic
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



trated aqueous ammoni a solution = 90:10:0.1) Mss spectrum (ESI-) : mz =
473 [MH (10) 4- [ (3-chloro-4-fluorophenyl) am no] 13 L,grhbérllid&t hyl -
perhydro-1, 4-di azepi n-1-yl ) - - propyl oxy] - 6- [ (Vi nyl car bonyP)e-

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

chl ori de/ met hanol / concen- trated aqueous ammni a solution = 90:10:0.1) Mass
spectrum (ESI+) : mz = 513, 515 [I\/H:H]5 + (11) 4- | :
(3-chl oro-4-fluorophenyl) am no] -7- [§- (azetidin-1-yl) - o
pr opyl oxy] 6- [ (vi nyl car bonyl ) am no] - qui nazoline Rf value: 0.39 (s: I |tca
el, £Ane chd ofg d hangh/ n nia so u ion
g 90 10 wl) Mass spec'f%Il}%fl(ESI-)éf}s,glrkﬁaE aét{éf‘sfetq’ g‘%ﬁ[el\/ﬁﬁ&m%( .
4. [ (3- Br omophenyl ) ami o}t 0371?%/“(@1}&4%% p‘isp@rl di n-4-yl ) propyl - a n n i
1" 1 IMaesl18pbecemherr28003 mAl = B3631 s qm.gqrbic acid in 1 m of
tetrahydrofuran are added 40 Al of isobutyl chl'oroformate fol |l owed by 45I
of N-nethyl- norpholine whilst cooling with an ice bath. The white suspen-
si on i sExamptedifor one minute, then a solution of 100 ngy of

6- ani no- 4- [ (3- bromophenyl ) am no] - 7- [ 3- - (1- net hyl - pi peri di n-

4-yl ) prop onyg1 quinazoline in 1.5 mM of pyridine is added. The ice bath
i's rerm‘\"/eé(%mﬁ tRECr batt rerophsa Yk kaninal 1 ¢ 1 bt - GVaF rigtthy Famimo) ki ng up,
it is pouped-pabor2- vafarhfﬁjimi@\Fclééfcﬁé\Qﬂnéﬂ{o}%p gl £ ad adj ust ed

to pH -10 N sodi um gdrom de sol ut1on.  The aqueous

phase |% %x??g'&géanv\?{fhg%@t‘ﬂ?l%ﬁ et TIPS e, PRI R B2 gbhi B phases
are drimdtiybensodhlor sdé phied eaddell £ odte et b et hdmsat s Ato of7 fhe

resin-| J)J.‘eoﬁéf)gf 81&?993?&@ ilgncﬁ) uc.l;rllé i(?]gogp Yot héfmn@t_hyl formamide. 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]"



t ography over an al um ni um oxi de colum (activity Il1l) with nethylene

chl ori de/ net hanol (99.5:0.5). Yield: 62 ng (52 0 of th ue: 0.29
(al um ni um oxi de, activity Ill; methylene chloride/ m?@@ﬁ%ﬂfmfi&%’%) Mass

spectrum (El'): mz = 563, 565 [M+ The foll ow ng conpounds are obtai ned
anal ogously to Exanmple 2: (1) 4-- [ (3-Bronmophenyl)amno] -7- [3-

(1-met hyl -pi peridin-4-yl) - propyloxy]l -6- [ (1l-oxo0-2--buten-|-yl) am no]
-qui nazoline R value: 0.26 (alum niium’oxide, activity IIl; nethylene

chl ori de/ met hanol = 98:2) Mass spectrum (ESI+) : mz = 538, 540 [ M+tH + (2)
4- [ (3-Bromophenyl)amno] --7- [3- (1-methyl-piperidin-4-yl) -

pr opyl ox%)] - 6- Léﬁ?, phenyl - | - oxo- 2- propen-1| -yl ) am no] - qui nazol i ne RF val ue:
0.26 (al¥mihi L3 oipbiero okt flnesophdny Nettnirane chior { dedtiet hanape m 98: 2)

Mass spect F g Fl ) 2 o3 22 Toe@h - BOh 1M do (35 QUi
4-[(3-Br ormEﬂ%nyl ) acr)n' no] - 7-[ 3- (| %;ere}t hyllrfop}l( per?%cllnq%oﬁxl-methoxy qut
propyl S&A2 6T 1- oxo- 2-but yn-1 -yl )am no] _- qui nazol i ne 10 Decenber 2003 - 52

R val g valde :(al.wa nfdimiod del acitiivill addtlst Jyidin=era / ShHde/l®f hanol
= 98:2) Mass spectrum ( ESIo}'S)s . mz .= 53(‘1, 538 [ MtH). + %arrpl P 4-
(3- - chi or o- 4- f | uor ophéS T EM N8 FTAYR R didtyildni no) - To a
sol uti dfrad aecyunf (BRI br owle -2-9038 erfd@ BGi*d in 10 ml of nethyl ene
chloride ,are added, at anbient tenperature, 0.67 m of oxalyl chloride
and one, drop of dinethylformam de. The reaction mxture is stirred for
about ahblt Ifer [ b $RHER - 4n T aphany amiaralt 1, [4mta 16 tdienatavel opnent  of
gas hasngisslin-4-y1) -1-oxo-2-buten-1-yllamino}-7-cyclopropylmeth-
oxy-quinazoline )
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



The acid chloride fornmed is substantially freed fromsolvent in vacua

using a rotary evaporator. Then the crude product is i 10 M of
nmet hyl ene chl ori de and added dropwi se, whil st coolingﬂ§?éﬁgﬁﬁgﬁ@g3bath to

a mxture of 1.00 g of

6-am no-4--[(3-chl oro-4-fl uorophenyl)am no] -7-cycl opropyl . net h-

oxy-qui nazoline and 1.60 m of Hunig se in 50 mM of tetra- hydrofuran.
The reaction mxture is stirred for 1.5 hours in an ice bath and for a
further 2 hours at anbient tenperature. Then 2.90 m of diethylam ne are
added avelltiwgnpainte isiogtirred for 2.5 days at anbient tenperature. To
wor k i tp up, the r%ﬂptl mxture is filtered and the filtrate is concen-

trated %W evaporatlon F O Etvduacesase/metbaney ehPol) mat ogr aphy

over a silica gel colum with ethyl acetate/netha- noI (19 1). Yield: 550

40 pgpfgt t LIAC ) mz = 498,
ggo([wﬁugpf TE@9{cml‘”‘“l’v‘g‘L E0% %@én %;F"%Jdméxarzrm e 3:

X]g]rconpo S Gr'g ned

(1) 4- - PRchriilern-Ftublrapiralt J- %urﬁlmgentazl{owqqmmmnm 4-yl) -

| - 0X0- Mdkt ity | pyldam ne = - cyclopropylnethoxy--qU|nazoI|ne R val ue: 0.53
(silic gel eth | _.acetate/ nethanol = 9:1) Mass spectrum (ESI-) : mz =
510, 5?‘% é Bg e rlcz“o(a'f;flL §§hYé2F02taFe/methanol = 9:1)

(3-chl oro- 4 quorophenyI)anlno] -6-{ [4- (4-ethyl-pipera-

val e "B e A o B bt dquous.
anmoni a -soter Wuterd: 1 }glljémi\%}s-'ﬁﬂﬁfdlrdﬁﬂt{ﬁc)xy sl e 540 [M + (3)
4- (%QCQ a2k . fB%OQ%RQ é ?T‘ggLyl aceLate/methaéLl ?hQ 1)

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

(11) 4—[(R)-(1—Pheny1—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)



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 (ES|+) . . =~540, 542
[MtH + (4) 4- [ (3 --chloro-4-fluorophenyl) am noj -63-0 %eieﬂ'ﬁge?rzooé

(di net hyl am no) -

1- oxo0- 2- but en- 1-yl ] am no} - 7- cycl opr opyl nmet hoxy- qui nazoline Melting point:
137C Mass spectrum (ESI+) : mz = 470, 472 [MtH + (5) 4- | -

(3-chl oro-4-fluorophenyl) am no] - 6f-%5[21- (1--oxi do-t hi onor -

phol i n-4-yl)-1-0xo0-2-buten-1-yl]am no}-7-cycl.opropyl net hoxy- qui nazol i ne

Mel ti j 'Egggﬁl + t I oMz = 544, 546 [MrH + (6) 4-
(3- chrglra%-@4%:ieuorop eny §gﬁ1%éc%i”=n- %I;?{ T%Izil-{] ( mz)r phol i n-4-yl g - & (©) [

1- oxo- 2- but en-1-yl ] am no}- 7- cycl obut yl oxy- qui nazoline R value: 0.45
(silicaigsl 4 -ettylcracstiate MR e 19 ki MBS S -SRact fim +) oMz =
512, 5%& ([ MeH]  + 1(% 4- [..(3-chl %r c?r? 19|au§rdc§%hen§(ﬁ) a[n“fm?]%%?g-{ [ 4-
( mor ph&lTi A FSARY L - PLRSIGESL Y &h-) CAR e dorxp-@ydussantly Vadprgaonazol i ne
Mel ti ng -poiciicp ri43aQ rfeft hadyuejuihap1(isid | ca gel, ethyl acetate/ nethanol =
9:1) (8) 4=-1. (3-c? orQ-4-flLugrophepyl) am po] -6- 4- (di et hyl am no) -
1- oXo0- %-f b‘ﬁ?%%?r- yr gm(%é }9§c§8ﬁ0bﬁ%Y%x@gag?%ﬁé%ﬁ%@hﬁ/ ‘%ﬁé‘&%%‘er 2003 - 54
Melting point: 111C Rf tvaked: aqu@duésainincnigesolet hgh acet a2@!/ 2et hanol =
9:1) (fhst dodFMM ofes1ds L1 woronheny! ) sagi 6- { [4- (diethylanino) -
1- oxo- 2- but eS{Prf-I -yl ] a(r:1(r no} ) 7- cgcl opentgi/l g%ﬁ/‘ gﬂ%ﬁgzol ine Melting point: 105C
Rf value: 0.23 (silica-gel, ethyl acetate/nethanol = 9:1)
{17) 4-[(3-chloro-4-fluorophenyl)aminol -6- ({4-[(R)-2-methoxy-
methyl-pyrrolidin-1-yl]-1-oxo-2-buten-1i-yl}amino)-7-cyclo-
propylmethoxy-quinazoline
Ry 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}amino) -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)



(10) 4- [ (R - (!l-Phenyl-ethyl)amno] -6-{ [4_ (rmrpholin 4-y1) -

1- oxo- 2- buten- 1-yl ] am no}- 7- cycl obut yl oxy- qui nazol i ne %Jg#&20%333
(silica gel, ethyl acetate/nethanol = 9:1) Mass spectrumé(l +) = 488
[MtH } (11) 4- [ (R - (1-Phenyl-ethyl)am no] -6-{ [4-- (norpholin-4-yl) -
1- oxo- 2-buten-|--yl]am no}-7-cycl opr opyI rret hoxy- qui nazoline Rf value: 0.37
(silica gel, ethyl acetate/nethanol = Mass spectrum (EST+) : mz =
488 [M+H + (12) 4- [ (R - (I-Phenyl- e6thyl) amno] -6- { [4-

(rmor pholin-4-yl) - 1-oxo-2-buten-1-yl]am no}-7-cycl opentyl oxy-qui nazol i ne

Rf val ugys9. C H, . [_ at 9:1 Mass spectrum
(ESY{) ér3;1sz §§§Sgkhw&$ﬂEg%f3) %Z(}-y[_ %C])%t %anﬁlﬁgl-et hyI)Zim noj -GP{ [4SJ

(di ethyl am no) -1-oxo- 2-buten-1-yl]am no}-7- cycl obutyl oxy-qui nazoline R
valml{Je @izg ([xsun(ecah%?tjo etbyhoa@ph@ﬁpigﬁm@sqol ﬁpeggltgél_m (ESI+)
; z en m n -

(di et hyfa‘% no%wijl12 o%ooxé_g }t)éﬁé §7T¥gﬁ‘?rﬁb§° %ﬁx‘{)@ﬁ%ﬂé&ﬁﬁm%ol ine R
vaI ue: @uBnageglinea gel, ethyl acetate/nmethanol = 4:1) Mass spectrum (ESI +)
| Mz A LNH

4-[(R) nKa_LSPhen I-e:zhiyl aln]ilr?o [ft(hJ LU "5et|ha8§€8 9:1)

2-but e S f@ﬁ?ﬁb‘}‘m7 GED) 0pr¥yI=rr§t2Hoxy525qL[Mﬁéliol ine R value: 0.15
(silica gel, ethyl acetate/nethanol = 9:1) 10 Decenber 2003 - 55 Mass

spectru S| +) - = 474 6 hl or o- 4-f | uor ophenyl )
ani noj ?%{*F(J(lzlz[(f"l\ghé?mﬁl\lﬁ‘(“ir "Fn’érY gﬁ'b‘é? 3d‘§1 fl%/wpyrd?ﬁ]ﬁld}ln-
- 1- ox0-2-pli eh-dxeyl}antan) 1 -y It aythops DRy dBRIfpy G thazg) iIfgnR  val ue:
0. 28 (s;gg)iﬁg%gel et hyl acet at e/ net hanol / concen trated aqueous amoni a

2

solution =
R value: 0.10 (silica gel, ethyl acetate/methancl = 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]}-



Mass spectrum (ESI ") : mlz = 553, 555 [M+tH + (17) 4- [

(3-chloro-4i-fluorophenyl) amno] -6- ((4- [ (R -2-
met hyl - pyrrolidin-i-yl]-1-o0xo-2-buten-1-yl}am no)--7- Cﬂf?éé&mber2003

propyl nmet hoxy- qui nazoline Rf value: 0.33 (silica gel, ethyl

acetate/ nethanol = 9:1) Mass spectrum (ESI+) : mz = 540, 542 [ MtH] + (18)
4-[(3-ch|oro-4-f|uorophenyl)anino]-6-%%4-[(8)-2-nethoxy-

met hyl - pyrrolidin-i--yl]-1-oxo-2-buter-I -yl } am no)-7-cycl opr o-

pyl met hoxy- qui nazol i ne Mel ting point: 120C Mass spectrum (ESI+): mz = 540,
542 [M+H + (19) 4- [ (3 chl oro-4-fluorophenyl) amno] -6- ({4- [bis-

(2- met hox et hyl ) -am no] - 1- oxo- 2- buten-| -yl }am no) - 7- cycl opr opyl net hoxy-
qU|nazoF?%é ﬁ&[&ér9é109051 fraerephemy]) &miqd]fﬂ%ﬁtﬂ{%ﬂﬁﬁi&ﬂﬁéthyil 1) Mass

spectr tESL +tiin-ml 5
(3-chl orped fl oro hgﬁgej g’rﬁ?ﬁ%%‘lj%éﬁlz?’ ﬁz‘%ﬁm |7 cyclopropyl-

N ( 2- néF%%§9§¥h?V} €1- oxo- 2- buten I-yl}anlno) 7- cyclo-
propyl niy¢ hexyeequi ezl (sidl iRa llyeetByd3 atsikhiedmdehanstihy! o

et B ARk Hagloss BPociiun GGsTil e 028 D901t 20

| -yl)-1-o0x0-2-buten-1-yl]am no}-7- cyclopropylnethoxy qui na- zoline R

val ue: P 43[@0@11981:@ @1@}/&0@5&; fér%ﬁ r}@olb. 3 ?%Z)dlfq:kTDelcenbo) 2003 -

56 Mas %ggctrun1 ESI +) _; 510
(3-chl or &2 T?u’BPB%ﬂe?ﬂyY}]%fﬁ%%}] Tl ( ‘{et{ﬁﬁhy(mﬂwi*-%ydémethoxy]—
ridin- lqyinazeDdikee 2- but en- 1-yl ] am no} - 7- cycl opr opyl met hoxy- qui nazol i ne
Ry value: 0.35 (silica gel, ethyl acetate/methanol /concen-
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

R value: 0.21 (silica gel, ethyl acetate/nethanol = 9:1) Mass spectrum
(ESI+) : mz = 524, 526 [M+H + (23) 4- | (3'Ch'°r°'4'LJHQEéH&Q$%%b% am no]
-6- [ [4- (pyrrolidin- o

| -yl)-1-o0xo0-2-buten, -I|-yl]am no}-7-cycl opropyl net hoxy- qui na- zoline Rf

val ue: 0.10 (silica gel, ethyl acetate/methanol = 9:1) Mass spectrum
(ESI") : mz = 496, 498 [M+H + (24) 4- [ (3-chloro-4-fluorophenyl) am no]
-6- { [4- (4-cyclopropyl - - 58 -

met hyl - pi perazi n-1-yl)-1-o0xo0-2-buten-1-yl]am no}-7-cycl opro-

yl met hoxy-gui nazoline Meltin ojnt: 117C Mass spectrum (ESI"): mz = 565,
267 [ M )ﬂﬁe‘?‘g YQFO?l?%%%hﬁ‘%Jr‘g-&ﬂrow%ﬁ dpHehyr9tlymamine gnd { [ 4-
(2- et h§4bgsquently reducing with lithium aluminiuT hy%ride) _ »
l'idin-I the + 2 bui ep- 4 kam no}-7-cycl opropyl net hoxy- qui nazol i ne
Meltin M%%?%%go%gégﬁlo%fgfﬁv%l&ue 0.27 (silica gel, ethyl acetate/nethanol
= 9:1) g‘%ezéf)al&l-e  q-$5cHisdrldca- prdor ophbwyepearhiokid/metAanbl sebhyl - N-
(te- trahydropyran-4-yl)-am no]-1-oxo- 2-but eln- | -yl }iam no%1 I 7- (_:ycl o-
ropyl oXy- gui nazol i ne value: 0.29 (silica gel, ethy
?u:elto )a/.t gﬁrﬁ@t h%‘nﬂri'zc vy TEEATHM ARl -6 nf A LG3mtiade [ M H (27)
4- [ (Nchd m&ﬁﬁeij’pmmh)emj)ncﬁlrﬁ]n@x]?-ﬁz-ﬁut[éh— ]%@718}-6%.%&@ -
met hyl -pi i dinsl.- -5 R%0: 2- but en- 1- -yl ] ami no}-7-cycl o-
pr opy!| rngt ox%/c%ﬁlj g%%?%%&éf%léfauze? 3*27 (silica gel, ethyl
acet at @en¥ERH{S| 0= 66 Kpiligesgepecmeahyl ESE" ):hlonﬁae;trln)éBﬁa_n@?:[ gl';{kib[}lo (2
Decenbera 29 Erfum (8914~ h/E3=CBhar og4yf Iyoppphenyl) amino] -6- - (2,
5-di et ha;/I - %icr ollimtlji ﬁ@l- 3I ) - { oxo- 2- buf en- { yH)am no}-7-cycl opropyl -
(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

R value: 0.47 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI'): m/2z = 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]®



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 I?ecelmber 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) affno] -6-{ [4- (diethylanino) -

1- oxo-2-buten-1-yl]Jam no}-7-[(S)-(tetrahydrofuran-3-yl)oxy]- quinazoline
Melting point: 119C Mass spectrum (ESI-) : mz = 512, 514 [MH (31) 4- |
(3-chl oro-4-fl uorophenyl)am no] -6-{ [4- (4-diethylam no-

met hy| -i5iTPerddi F1BAg a4 -dlowozapiesnyl) aplinarti-se}{ A-dye et hyl -N-

propy| meteh@anauidmaeld e R wal 9. | asl I

chl ori de/ met hanol ylI\:l;fla),ss slglgyét 9U%QC(O(E% blu%%nnﬁ yl"[%b@% gg? (MH (32)
4- [ (5 @F&Pilm%eypwaz Adingo] - 6-{ [4 (N- - et hyl -

N-clycl dﬁﬂ@r)ysitrm:tthyig avnEahyll--0% 0 32-tRir @iy li-rblfharralnl -a?nme was pre-

cyc op az ic net hyl ene

chl or| %@édt h%nol Cq"é{ ril} q*/&eeérgé“é’éﬁ#ﬁhr(a@s&fg Ibﬁ‘f‘é&l%sfsldsmfzt[ﬂmru (33)
4- AHAsipdromsten yiz)i deniimo benGyl( fdcohlmanldy bubsequent

N(Z rr&@bm:mr&pwf) Q]

7-cycl oprop thoxﬁupna%lngéfqo%#%&ﬁgnélﬁk%ﬁm&k ?}ftrap BSXFEPEBY ) - - ani ne
used w& g éﬁg EGnBélﬁ'eﬂWéllrlﬂ'@OS - 58 2-net hoxyprop| oni c
aci d cHiedtiicher \yohhlﬂretlbyil-grslgn@ and

R, value: 0.23 (silica gel, methylene chloride/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)—amlne was
prepared by reductive amination of methoxyacetone 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) -



subsequently reducing with lithiumalum nium hydride) Melting point:
123-125C Rf value: 0.66 (silica gel, nethylene chl or| I 9:1)
(34) 4- [ (3-chloro-4-fluorophenyl) am no] -6- ({4- #quom

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 ori de/ nmet hanol = 9:1) WMass spectr%I (ESI +) : mz = 528, 530 [ M+H] +
(35) 4- [ (3-chloro-4-fluorophenyl) a no] - 6- [ 4- (4-nethoxy-

pi peri din-1-y1)-1-oxo-2-but en- I-yI]am no}-7- cycl opropyl

o e L S el S 1

et hyl acetate/ nethanol = 9:1)
(36) 4- [ (3-chloro-4- quorophenyI)am no] -6-{ [4- (4 hydr oxy-

pi peri di4} 1- zny]Hi @mpoﬁomnmérdﬁﬂ 1m0&m1n&lyféﬁ£r4m?d "6 -dimethyl -

th I
(r:rﬁl o?f(ﬁ“%ﬁﬁ%%m? ﬁceﬁac’}l#a% ‘?tﬁg.lejodléﬁaﬁ%geiﬁ}a Fé?ﬂ’KF’E%QﬂF@)@“H?@-l) Mass
spect r WY ESTnazed gne 524, 526 [MH (37) 4- [ (3-chloro-4-fluorophenyl)

am no] -6-{ [4- (diethylam no) -
1- oxo- 2: but en- | ¥I]am no}-7-[(tetrahydropyran-4-yl)oxy]- quinazoline R
val ue: 87 ¢t

ESI -) :z1d B281 - 536- i ﬁ%ﬁk
E {4- Z%Te::fﬂf %I— (tet r%%%ﬂ%#u@anﬂéaildﬁeﬁy%&a%%ﬁﬁ er)lé,_)&}]tamnnf)]_
0

yl }amn y%l opr opyl met hoxy- qui nazoline Melting point: from 145C
(deconposition) R value: ,0.23 (silica gel, nethylene chloride/nmethanol

15:1) &%SS‘ﬁpFE§Jéﬂﬂééﬁﬂiufldgf%phen§1}amlnéﬂw?ﬂ{[4 (4-cyclopropylme-
thyl-piperazin-1-yl)-1-oxo-2-buten-1- -yllamino}-7- 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

e oo - dreft Wi ramharh orauderatetthalniol - & Siebhy IMpSpesRECt F um

e on e



10 Decenber 2003 - 59 (39) 4- [ (3-chloro-4-fluorophenyl) amno] -6- ({4-
[ N-net hyl - N (tetrahydrofuran-3-y|)-anino]-1-oxo-2-butﬁpbééjx&%qﬁbgo)-7-

cycl op
N- net h
tetrah
benzyl
3- (ben
hydrid
chl ori

4- [ (

r opyl met hoxy- qui nazol i ne (The starting

yl - N- (3-tetrahydrofuranyl)-am ne was pre- pared by reaction of

ydr of ur an- 3-carboxylic acid wth diphenyl phosphonate azide in
al cohol and subsequent reduction of the

zonxycarbonyIanino)-tetrahdeoFarén obtained with [ithium al um ni um
e) Melting point: 157-L59C R E value: 0.23 (silica gel, nethylene
de/ met hanol = 15:1) WMass spectrum (ESI+) : mz = 526, 528 [M+H (40)

3-chl oro-4-fl uorophenyl) am no] -6- ({4- [N nethyl-

N- (1 - metihbx vk 2L oA 9renfi viduaraphernly wremol +p -Hdi-rd)-cyclopropyl -

7-cycl
N- net h
of net
triace

QR tapyIl e triendyy Xt a0l i ek d - Ehe il 11 38 1 amino } - 7-cvelopro
cef ohe i

t hyl am ne hydrochl ori de and sodi um

. pyLl- .
| - 1- net hoxy-2-propyl)-am ne was prepared by reductive Am nat i on
syt Wik

t oxyborohydri de in t.he presence of sodium acetate. The reaction was

carriedjQut 4.1

acet at

e/qethang$§{?%;§36U%a£¥y§%égﬂéﬁg¥)%égf%?%%"gﬁgtgﬁgyggkg§ghgiéi-H7+ The

f ol | owidRY VO mploudtEs- S tarsd v Ietstigiole d -anval logowsiyl et hoxtyheud have

Exanpl
(3-chl

am no) - 1- oxo- 2- but en- 1-yl ] am no} - 7- cycl opr opyl net hoxy- qui na- zoline (2) 4-

[ (3-c
am no)

emlant ot her nmet hods known fromthe litera- ture (1) 4- |

or o- 4-fluorophenyl) amno] -6-{ [4- (N, N-di nethyl -

hl1¢ro-44- [ (uartdghenyl Jf Jairagherf ) apdno)NeN-{disbyiy k-diethyl -
h%ﬁgﬁﬂigfjgﬁéﬂilﬁﬁggﬁyyj%ﬁféﬁ“ﬁé?Jyyé?@f&g?&g?&ﬁé%%%&%:quina—

zoline

(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

e A



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 met hoxy- qU|nazoI|n8C?H?er2003

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- et hyl - pi per a- - 62 -
zin-1-yl)-1-o0xo-2-buten-1-yl]am no}-7-cycl opropyl met hoxy-qui - nazoline (6)
4- [ (3 chl oro-4-fl uorophenyl) amno] -6- { [4- (4-cyclopropyl ne-

t hyl - Pera2|n 1-yl)-1-oxo0-2-buten-1-yl]am no}-7-cycl opropyl -

met hoxy % rfazof 3 T omo 44 - qqu¥Qﬂha@ndJ4mhMMdP@pHdMyJGzﬁnﬂuhﬂxyﬁ%tuﬂyb

(4 CyCl]:’Qm‘lQWidln 1-y1)-1l-oxo-2-buten-~1 mir
plpera2|n ]HL 1- 0X0- 2- but en- yI]anlngf f’cyé1opro
OoXy- qU|n zo

4-[(3-chl oro-4- quorophenyI)anino] 6 ([4 (4- nethylsulpho-

nyl - pi Zign I o uten anln y.cl opr opyl -

et hOX?/@{]‘%I nazo 3?/n(“)eh](céﬁocg( Zf[q"(af répﬁ |’?yli$I ﬁlp (2-getir-4-

(4 aceﬁquﬁQx%4§mlno] -1-oxo0- buten 1 yl amino) -7-cyclopropylmeth-

Zi n- 1- YWy dquer s buten- 1- yI]anino}-?-cycIopropyInethoxy-qui- nazol i ne (10)
4- [ (3-chloro-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] (Dmyalﬁp(mmﬂﬂmtdl@smwwﬁh Qa(‘nji%b]‘ls [( 4- [N- (2-methoxy-

R R &&Lﬁﬁr"oﬂyﬂ’ @wa'x@)qa. exclggiione (12) 4-

[ (3 cMMiM§bthXnﬂuﬂﬂﬁﬂqm®n&unno] -6-([4- (N-cycl opropyl -
N- et hyl am no) - 1- oxo- 2- but en- 1-yl ] am no} - 7- cycl opr opyl net hoxy-

ﬁ%ﬂgropylmethm

(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



qui nazoline 10 Decenber 2003 -- 61 (13)
4-[(3-ch|oro-4-f|uorophenyl)anino]-6-{[4-(N—cycIopropykf
nethyl-N—nethyIanino)-l-oxo-2-buten-|-yI]anino}-7-cyc|op
met hoxy- qui nazol i ne (14)

4-[(3-chl oro-4-fluorophenyl)am no]-6-{[4-(N, N-di met hyl -
am no) - 1- oxo- 2- butyn-1-yl ] am no}-7-cycl opr opyl net hoxy- qui na- zoline (15)
4-[ (3-chl oro-4rfluorophenyl)am no] -6-$p4=(N, N-di et hyl -

am no) - 1- oxo- 2- but yn- 1- yllanino} 7-cycl opr opyl met hoxy- qui na- zoline (16)

4- - hI 4 f.l h d 1- -
1 oxo- BT SR By PRS e Arddol Pagphebyns.
( 3- chl &ra-4- -mmﬁmpimryll )yldm m@:]xo@-{bu{t/én—(lrrq/rlr}mimm47ylc)yclo—

1- oxo- (c| opr opyl met hoxy- qui nazol i ne (18)
4-1(3- %ﬁ?%%o 4- quorgﬂﬁenjvaaﬁyno] 6- {(4- (4- net hyl - pi per a-

zin--1-yl)-1-o0xo0-2-butyn-1-yl]am no}-7-cycl opropyl met hoxy-qui - nazoline

(19) 4-(33 )(&—C[f'ldﬂdlrl%xfdﬂarﬂﬁf&%h)en@m) Bek nof- % [;rgz; ([& Wﬁéfﬂkégﬁk}d%%u-

nyl - plpera§r1l- - 1- 0X0- 2- but yl anlno -
et hox 2GR a2l THEP S F5) L ¥ ]Slcl‘ﬂxt?r‘ -Euﬂea’orlo §P1P~)10ém’7né‘-]r’c—1@{ [ 4-

( mor pheitiopyd-mdthoxy-quinazoline

1, 4-di oxo- 2- buten-1 -yl ]am no}-7-cycl opr opyl met hoxy- qui nazol i ne (21)
4-[(3-chl oro- 4 f I uorophenyl)am no] -6-({4-[(3-N, N-di net hyl -

am no- gedpark L Prdriors)-4t S udirepderyBlamanb] yE)- diftAdh - { tet rahydrofu -

7-cycl Qﬁm@w ﬂgtwlqwmwdﬂ%-@%)n% b3 2chheen-4-Lhyargphsny!) ami noj

6- N—dl thyl -
anlno)ﬁbf%’ Q?HHQﬁﬁﬂﬂqlﬂﬂQQiﬁpﬁo] -7-cycl opropyl net hoxy- qui nazol i ne
10 Decenber 2003

(35) 4-[(3-chloro-4-fluorophenyl)amino] -6-[ (4-{N-methyl-

eynimber 2003

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



- 62 (23) 4- [ (3-chloro-4-fluorophenyl) am no] -6-([4- (2-nethoxynethyl-

pyrrolidin-1l-yl)--I-o0xo0-2-buten--1-yl]am no}-7-cycl oprﬂp&%&rzoos
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 net h-

oxy-qui nazoline (25) 4- [ (3-chloro-4r fluorophenyl) amno] -6- ({4- [N
(2- met hoxy- et hyl)-N-net hyl am no] - 1-0%8- 2- but en- 1- - yl }am no) --7-cycl opr o-
pyl met hoxy- qui nazoline (26) 4- [ (3-chloro-4-fluorophenyl) am no] --6- ([4-

N, N- di but yl met h -
ol ine (o7 4 o ks o e P ey R (B B A e vy -
am no) -N- bl(ﬂ'ﬂ@t]b@ltﬁm Ap w2 WIHOWWE%MMWE}QJ_R{EIO zol i ne (28)

4- [(3 0*"&991&15%96%&“&(5}4}39@“04 {[4- (N, N-di net hyl -

am no) - | - oxo- am no - 7-cycl ohexyl met hoxy- qui na- zoline (29) 4-
[ (3-chloro-4-fluorophenyl) amno] -6-{ [4- (N N-dinethyl-

am no) (e pX o 2 & d : opyl gui nazol i ne (30)
4- ?Nl Ei(or ofpyﬁl uor od/hde_aﬂm rﬁﬁiérﬁrlc%é% i Q d%y ﬁ\@dmﬂ t1h li
ani no) il st 3 TEJSFPE]%]?’/): rﬂj‘}lm](ﬁﬂ?iﬂwwnﬂm@y}la@)@m) -qui nazol i ne
(31) 4-TA{Srchbmrapyitdid tlarophaniy A ne - 6- ((4 [ 4- (t etrahydro-
furan-3-yl)-piperidin-1-yl]-1-oxo-2-buten-1-yl }am no)-7-cycl o-
pr opy!l met hoxy- qui nazol i ne 10 Decenber 2003 - 63 (32)

4- [ ( 3- ctADr dt4L §3 whrlopterd Hlammgihebry() anfido] Far-pH{@ - iF-met hy'l -

N-(2- methoxypropylxﬁamlno] -1-oxo-2-buten-1-yl}amino) -
7-cyclopropylmethoxy-quinazoline

(44) 4—[(3—chloro—4~fluor0phenyl)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-yl)-piperidin-1-yl]-1-o0xo-2-buten-1-yl}am no)-7-cycl o-

propyl met hoxy- qui nazoline (33) 4- [ (3-chloro-4-fluoro nyl ), am nql] - 6-
({4- [4- (tetrahydrofu- Hpﬁe E%begadag

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-l-yl]-l-oxo’% buten-1-yl }am no)- 7-

cycl opr opyl net hoxy- qui nazol i ne (35)

4-[ (3-chkgyo0a4+f nyl t
LR L B 4. g etooronn

2- but enPIPGERZARAST Y7 éy@#@p?oEyFﬁﬁtﬁoxylqmnnaioﬂrqgclabmtyloxy-

4-[ ( 3- chhdna=zéifiheor ophenyl ) am no] - 6- ({4-[ (S) - 2- net hoxyne-

t hyl -pyrrolidin-1-yl]-I-oxo-2-buten-1-yl}am no)-7-cycl obutyl -

oxy- qui nazol i ne (37)

4-1(3- cﬁﬁéi044iﬂBuohbpheﬁykihuoﬂothénylﬂa@iﬁa}2snp{@oxy cloprOpylme-

t hyl N

oxz q5Y%g§%f?%ge} ¥EL % ?i?Sgcﬁgésg §u¥?ﬁg?2 giﬁ?f?xgn?nﬁygl%bu%Yh‘ [ bi s-
( 2- met hSXY-9eLRApEypl éﬁ?no] - 0X0- 2- but en- 1-yl } am no) - 7- cycl obut yl oxy- qui na-
zoline (39) 4- [(3 chl oro- 4- quorophenyI)anino] 6- ({4-[ N- net hyl -

N-(2-ne Q y t? flno] 1 xo 2- buten-1-yl} anlnoﬁ%7 cycl o-
but yI oxi‘/ %ﬁ% X ﬁ%@ P48y 42t ‘EO’(%DEW&S%@I&W%D% nifycyed opiopst- ({4- [
(S) - N-NenaphylNa@linobt hozye22 phapyh) 1 3l N&hiho PX9= 8y@l'5}§lﬁltyléﬂq}'am no) -
7-cyc i nazol i ne cenber -

| o ﬁ#iﬂégéi y I 10 Decenb 2003 64 (4

4-[(3-chloro- uorophenyl)anlno] 6- ({4 [(R) - N—nethyl N-
(1- net hoxy- 2-propyl) -am no] -1--o0xo-2-buten-I-yl}am no) -

7-CyC|0b93V|@XY(g“&ﬁﬁé?&i@efluorophenyl)amino]-6—{[4—(N-cyclopropylme—
thyl—N~methyl~amino)—1—oxo—2—buten—1—yl]amino}—?-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



(4 4-[(3-chl oro-4-fl uorophenyl)am no] - 6- ({4-[N-nmet hyl -

2)

(1- met hoxy- 2- propyl )-am no] -1 - oxo- 2- buten-1-yl }am ”O%Decemberzooa
cycl opropyl met hoxy- qui nazol i ne (43)

[ (3-chl oro-4-fl uorophenyl)am no]-6-({4--[ N-nethyl -

(

N-
7-
4-
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-nethoxypr oﬁyls)e- am no] - 1- oxo- 2- but en-1 -yl }am no) -
7-cycl opr opyl nmet hoxy- qui nazol i ne (45) 4- [ (3-chloro-4-fluorophenyl) am no]

-6- ({4tsdNqref hyl ;
trahydrg)f u)lr\l- E?ynf-l\taoné%]o fl-%%o rBﬁ]t) 1flci/]l }an{l 1}1403(27' ﬂﬂ“&?—thyl-‘
propy! %‘369;1 Ot e PE%)2 - ~buten-1- Yllamlno} 7-cyclobutyloxy-
4- [ ( 3- chiioiazdt fhelor ophenyl ) am no] - 6- ({4-[(S) - N net hyl -
N-(tetrahydrofuran-3-yl)-amnoj - 1- oxo- 2- but en- 1-yl } am no) -
7-cycl obutyl oxy-qui nazoline (47) 4- [ (3-chloro-4-fluorophenyl) am no] -6-
ﬁi?t E gjg%gigﬁﬁﬁ+thoro 4- fluorophenyl)amlno]if—|[4—(p1perldln 1-v1) -

et rq - 0%0- n-1-yl }amn
7-cycl obut 'yl oxt/&gdt}?lﬁaiz/oﬁ)l ne J(q-PAfia}) /e ](stli: "; rl?c?r‘:gtﬂﬁ%yl ) ami no] - 6-
({4- [Nenethyl-N (te-
trahydr(mwam- Y JhRdB Q] - ﬂllﬁ%_’% rerRMt | ) Q) +C
pr opyl tnh_ quinazol in ea{{n vl Ritiof T A2 LR pipers -
4-[(3-chl'o f1]uocf?8bT?eﬁ§)1t) lndfjli@ﬂp{rm}[ﬂmqi;ﬂbmxhcu:y quinazo-
trahydrldpya'an 4 yl ) -am noj,- 1- oxo- 2- but en- 1-yl }am no) - 7- cycl o-
but yl oxy- qui nazol i ne 10 Decenber 2003 - 65 (50) 4- |

(3-chloro-4-fl uorophenyl) amno] -6- { [4- (4-cyclopropyl-
pi per aZié® 147103 -C&il@lzl-lﬂutfémlorfmh]@wmlr)@}mﬁodycsl—c{t{ut-;(lzc;)gydlq@tm@qal ine (51)

4- peelr fJ0r ophenyl 0] yl nme-
thyl[ g)%%e@réa ZZQHELL1yI1M'9 1- oxo- 2%[??%?911 lylngr%ﬂnnf)n}%b cy ﬁoxy_

(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



oxy-qui nazol i ne (52)
4-[ (3-chl oro-4-fl uorophenyl)am no]-6-{[4-(N-cycl opropy

nethyl-anino)-l-oxo-2-buten-1-y1]anino)-7-cyc|obutylgie?cﬁﬁvﬁé§8Fine (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- - 67 -
trahydrof uran-2-yl met hyl ) - am no] - 1- oxo- 2- but en- 1-yl } ami no) - 7- _
& (0 Zf’“b?E{)L“f@?@‘gggﬁgle_zatwaogégheéﬁEa@ag |60 Pz 4! woroppenyl) ami noj
N- (tet r§ﬁ£38r‘HFGPaﬁyﬁtiﬂV%érﬁylﬁpoénﬂn@roizobgtenbmgh}mym; =7- (tetra-
ani no) - Aydyolfokuhyboyy-aitNagakhagol 582 4- [
(3-chl oro-4-fluorophenyl)am no] -6- ({4- [ (S) -Nnethyl-
N- (t etrahydr of uran- 2-yl net hyl ) - am no] - 1- oxo- 2- but en- 1-yl } -
ani no) - ¥6 90%oﬁmﬁybblyrquﬂnﬁiobtophéﬁ?l)Amiﬁo]—6—&{4-[N;methyl_
(3- chl oo(4=fkeanephen %a h0ab126-4. L% _fpyLrolidin-
1-y|)-I-Oéo-2-buteg-1-¥F aﬁbgg.g7?c§§ o%u%@gﬁﬁy-dﬁiﬂﬁﬁbm?%é7(S%tha‘[
(3- chl of¥IHCPYEBRophEhy PXENT ABlnagolind- (2- et hyl - pyrr o-
lidin-1-yl)-1I-o0xo0-2-buten-1-yl]am no)-7-cyclobutyl oxy-quina- zoline 10
Decenbe 03 +,66 59) 4- 3-chl oro-4-fluorophenyl) amno] -6- ([4- (2,
5- di et R/T?P gpy?Fgr‘ﬁ‘af‘ﬂlf%r%rfi’iﬂgﬁ%h%ulbhwﬁmolﬁqahiafrol}blqn@mlobut yl oxy-
quinazdeh%—meﬁmoﬂyethYB}ehhbﬁ@}4?ibf@xppbg?yﬁ)layﬁr%ﬁiﬁéyjiﬂrtetra_l
(pi perigh-aedeytdn:» loPX0-2rbuten-1 - M no} - 7- cycl obut yl oxy- qui nazol i ne
(61) 4- T (3-ch %r%}%?flﬁﬁglrlg%%gn%}%#%n@&( [4- (2-nethyl -piperi -
di n-1-yl)-1-o0xo0-2-buten-1-yl]am no}--7-cycl obutyl oxy-qui nazo- |ine

(71) 4—[(3—chloro—4—fluorophenyl)amino]—7—[3—(azetidin—1—yl)—

propyloxy]—6—[(vinylcarbonyl)amino]—quinazoline

(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 machine and these
are then rubbed through a screen with a mesh size.of 1.5 mm



(62) 4-[(3-chloro-4-fluorophenyl)am no] -6-{[4 (2, 6-di met hyl -

pi peridin-1-yl)-I-o0oxo0-2-buten-1-yl]am no}-7-cycl obutyl ine (63)
4- [ (3-chloro-4-fluorophenyl) amno] -6-{ [4- (4- hydr@g/s??%ﬁ%%%%
ridin-l-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-1-yl)-1-oxo0-2-buten-1--yllam no}--? cycl obut yl oxy- qui nazo- |ine (65)
4- [ (3-chloro-4-fluorophenyl) amning] %= ({4- [4- (2-nethoxy-

et hyl) - pi perazin-1-yl]-I-oxo-2-buten-1- yI }arri no) - 7- cycl obu-

E%l ?’rt);%lhlgejl}liﬁ@zgl ét@f"té@l@ dachihs” S OF Lxda T 1Ay ofh en]yelgt aon% ntol—]Le }?gééé‘_’
lin-4-y$Hum- %&%aéaﬁ‘ét ehois yyTamp hate 7ie yodupue 56 aX yimu nagsked iug (87)

4- [ (3- aheetind- ééuﬂéﬂ@h@éwié@énélﬁltﬁe (des {3 - &l}{% L hyl - _ .
nmor phol i n- 4-yl ) 1: ox0- but en- :}/ am no? 7-cyc utyl oxy- qui nazoline 10
Decenber 2003 -"&%

4-1(3-chl oro- 4- diie,uorophenyl ) am 910]1m6 ddifkrdsN- et hyl -

N (2- X0-2-bu e'n-l- | }anj no tetra-
hygrogﬁyg%&%ﬁi d%ﬁ#g%% o g %ﬁé Jtég wgth é film consis-

4-[ ( 3- chitsF cﬁaﬁwww@@lbmmpmgxme{m&mmumse The finished

N- ( 2- metihioxy@tdwdd ) nQ)-7-(tetra-
hydr opyrlan 4- yI oq&%ﬂuﬁaz%ﬁ(?ﬁgo%%gfm%%ﬁa% or% 4-fl uorophenyl) am no]
-6- ({4- [ N- coated tablet: 245 mg.

N- ( 2- met hoxyet hyI ) -, am noj,-| -oxo-2-buten-1-yl }am no)-7-(tetra-
hydr of lﬁ(ﬁ?&[}- %I%lq met hoxy) - qui nazoline (71)
4-[(3-chloro-4-11 uorophenyl )am no] - 7-[ 3- (azeti din-1-yl ) -
propyl oxy] - 6-[ (vi nyl car bonyl ) am no] - qui nazol i ne

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 &



(72) 4- [ (3-chloro--4-fluorophenyl) amno] -7- [3- (4-nethyl-honopi-
perazin-1-yl) propyl oxy]-6-[(vinyl carbonyl)am no]-quin L e 4
Coated tablets r Q79 f active giffistance 1 tabl et cgfgbggﬁ?g%ﬁggbactive
substance75.0 ng cal ci um phosphate93.0 ng corn starch35.5 ny
pol yvi nyl pyrrol i donel0.0 ng hydroxypropyl met hyl cel | ul osel5.0 ng nmagnesi um
stearate i.5 ng 230.0 ng The active s tance is mxed with cal ci um
phosphate, corn starch, polyvinyl pyrrolidone, hydroxypropyl nethylcellul ose
and half the specified anobunt of nagnesium stearate. Blanks 13 mm in
di anet efabietproducedini fgal tabhgt o ARk AP,y &BGH, L these are then rubbed
through a screen with a nesh size of 1.5 nm 10 cenber 2003 - 68 wusing a
suitabl e machine. and mixed with the rest of the magne- siumstearate. This
gr anul af@upestbhpressed in a tablet-making machine to formtablets of the
desir edy shapeer VVLEPL QL. core: 230 ng die: 9 nmm convex The tablet cores
t hus produced are coated with a filmconsis- ting essentially of
hydr oxyprdpytiet AyPeefREtose. The fi ni shedl. 0 fiig m coated tabl ets are
pol i shed powdlebe@svaxtodei ght of coated gab) gf; 245 ng. Exanple 5 Tablets
containing 100 ng of active- substance Cbnposf{ion:

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



1 tablet contains: active substancel00.0 ng | actose80.0 ng corn starch34.0
ng pol yvi nyl pyrrolidone4.0 ng nmagnesium stearate2. 0 ng, anggéﬁﬁ%hod of
P-rennrat-inn The active substance, |actose and starch are m xed t oget her
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 drier_ aty 50C it is screened again (1.5 mMm
mesh size) and the lubricant is added. ~ The finished mxture is conpressed
to formtablets. Wight of tablet: 220 ng D aneter: 10 nn1 bi pl anar,

facet t ethenaboihessdpstansd ﬂ@tﬁhﬁgdoﬁl@ﬁetﬁédgxcﬁﬁh 553&93 - 69
Tabl et s¢ g@g&g néngc 1-5-0. g% actiyt - i ffigtance npo tron? 1 tablet
cont ai ns Pvé SObSTRnEEtRo? %%h %bﬁ%é?%dol%it%%ém8® omegerepwsyar ch

40. 0 myrixed| s iay elsucaabDeOapgar@mmglewépﬂiﬁi&hé&”ﬁaﬁéhfér&b magnesi um
stearaiﬁaék@angnggosgzgglrﬁ%gd égfﬁéfﬁh ngsgftlve substance m xed with

| act ose, corn starch
Capsule filling: 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



is noistened with a 20a aqueous pol yvi nyl pyrrolidone solution and passed
through a screen with a nesh size of 1.5 nm The gran t 45C,
are passed through the sane screen again and m xed wnﬁ%ﬁgﬁég@%ggpsled
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 (dried)approx.80.0 ng | actose

(powder ed) appr ox. 87. 0 ng magnesi um st dr ate3. 0 ng approx. 420.0 ny an
Preparation: 10 Decenber 2003 - 70 The active substance is nixed with the

exci pi ents, gpassegdatkLprough a screen w a nmesh size of @ and
honmogeneously m xed using a suitable apparatus. The fint (91ed”‘1 xture is
packed into size 1 hard gel atine capsules. Capsule filling: approx. 320 ng

Capsul eesbpbtatsbre | hard gel atine capsul e. Exanpl e Suppositories rzining
| SO of active substance 1 suppository contains: active substance 150.0 ng

pol yet hyl enegl ycol 1500 550.0 ng pol yet hyl enegl ycol 6000 460.0 ny
The distilled water is heated to 70°C. The methyl and propyl

p-hydroxybenzoates together with the glycerol and sodium salt
of carboxymethylcellulose are dissolved therein with stirring.
The solution is cooled to ambient temperature and the active
substance is added and homogeneously dispersed therein with
stirring. After the sugar, the sorbitol solution and the fla-
vouring have been edded 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



pol yoxyet hyl ene sorbitan nonostearate 840.0 ng 2,000.0 ng Preparation:
After the suppository mass has been nelted the active gyBst é?zob?
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 boxymet hyl cel | ul ose-Na-salt0.10 g ngthyl p-hydroxybenzoate0.05 g propyl
p- hydr oxybenzoat e0. 01 g gl ucosel0.00 ¢ “gl'ycerol 5.00 g 70% sor bi t ol

sol ution20.00 g flavouring0.30 g 10 Decenber 2003 - 71 -. dist. water ad
Preparation 100 ml The distilled water is heated to 70C. The nethyl and
propyl p-hydroxybenzoates together with the glycerol and sodiumsalt of
car boxynet hyl cel | ul ose are di ssolved therein with stirring. The solution
i s cooldeparanboent 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
suspenstidh #3tEva-sebataecai is dissolvedtn ether mates@iry 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 . _ 2.500 mg

benzalkonium chloride " 0.001 mg



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 nwyg?ggggéfgg%: The
active substance is dissolved in the necessary anount of 0.01 N HCl, nmade
isotonic with conmon salt, filtered sterile and transferred into 2 m
anpoules. Exanr | e 11 A61lp ]P nqg Sn ma of r' substance Conposition:
active substance 50.0 ng 0.01 N hydr&@hroric acid g.s. double-distilled
water ad 10.0 m 10 Decenber 2003 - 72 PrQrat j on : The active
subst ance i snydL58PLN¥EHLRt DE;gegessary anount of 0.01 N HCL, nade
isotonic with cg n sgrt? ??f?egé%'sterile and transferred into 10 m
anpoul es. EXEhprel{vatapsiFeé5¢br powder inhal ation ad-150890 nggof c-fi
subtance 1 capsul e contains: active substance 5.0 ng |actose for
i nhal atj 5.0.my 20.0 ng Preparation: The active substance is mxed with
Iactoseﬁ %#grﬁﬁﬁggtion. The

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



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] ngﬁaﬁkgﬁpgéé%%?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 ﬂﬁ Preparation: The active substance
and benzal koni um chl ori de are dissolved in ethanol/water (50/50). The pH

of the solution is adjusted w't @éﬂgggﬂyﬁfﬁ%@” c acid. The resulting
solution is filtered and transf tabl e containers for use in
hand- hel d nebulisers (cartridges). Contents of the container: 4.5 g 10
Decenber 120 A : jms 1. Bicyclic¢ heterocycles of general
formul a, - %aFES&iﬁDﬂgﬁg%gﬁg%§%ﬁFféa%%ﬂ%%@i goﬁV&;égen atom Rb denotes a
phenyl, benzyl or 1--phenylethyl group, whilst the phenyl nucleus is
substituted in each case by the radicals R, and R2, whilst,

Ra Rb

N/
A-B~C-D-E

Lb . (1)

N R

e

wherein

Ra denotes a hydrogen atom,

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

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 and R2, which may be identical or different, each denotes a hydrogen,
fluorine, chlorine or bromne atom X denotes a nitrogﬁgDaton% &© genotes
an imno group, H denotes a carbonyl group, C denotes il P

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 iddrmti"cal or different, a nmet hyl am no or
et hyl am no group each substituted at the nitrogen aton1by a

2- met hoxy-et hyl, 1-nmethoxy-2-propyl, 2-nethoxy-propyl, 3-nethoxy-propyl,
tetrahydrofyran-3-yl, tetrahydropyran-4-yl, tetrahydropyran-2-.ylmethyl,

I-nethyIE deinpekis, éi mi4-od,. , laBbhy) - i y tetra f ur an-
eridin-4--yl, %ycloproﬁﬁ?gﬁé %ngé #%p% %ét%hﬁ Gﬁgﬁﬁ' a bia-

3--y
(2- netho@?gﬁﬁ§ﬁf TRy Biehd Gfreisala g rd-bf fetrent , pi peri di no or nor phol i no
group each optionally substituted by one or two nethyl groups, a

pi per azi no groug substituted in 4-position by a nmethyl, ethyl,

cycl opr opyPSEEYE PBSREp PrmsttipiLangimetduaxyp eéérryﬂl sub8t L 8hYERORYr 883~ - Y1,

tetrah et.r of ur nmet hyl rou
thlonn¥g%g9¥%%8n ?gdegw{ %n%#%%ﬁ régh%f %f%EF%¥¥Ho Pﬁgﬁﬁﬁnphollno
group, azzmethexhepyupyﬁylB-m@ﬁhaﬁg4pﬂgpyj2 gégfggyagéfﬁkgn EY?&O|I di no,

4- hydro di no met hoxy- pi peri di uo, 4-ethoxy-piperi,
4- (tetrg%y§#%§ ﬁﬁﬂpgrﬁpfépwﬂerﬁﬁﬁﬁ§hﬁd Frsrasho? 1 yme phyky | Himebhglieup, and

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,



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, cyclopent ﬁé 2003

cycl ohexyl oxy group, 10 Decenber 2003 - 76 a tetrahydro ran ﬁ

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 claim%g wherein R denotes a hydrogen
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,
chlorine or bromne atom X denotes a nitrogen atom A denotes an im no
group, B denotes a carbonyl group, C denotes a 1, 2--vinylene, ethynylene

or 1, 3-abtkatiagRddoid-ad up. met h Iene oup,
denot es ﬁmglnethylaﬁru) etﬂj?%%1n%eg%gﬁgg%ggxg?ﬁoﬁ 1@Fﬁy%F Qﬁﬁ#ﬁi
N- net hyl T ol purgst- Wﬁ&ﬂ@%y -gméup, N-ethyl- N (2-nethoxy-ethyl)

-am no, N-nethyl-.Ncyclopropyl.--am no,
N- et hyl - N-cycl . opropylnethyl am no, N-methyl- -(1-metl hoxy 10 Decenber

2003 - 77he2tprbpyk) s, amsiteredy-duiduyd - %d(@ai‘?&hﬁﬁ¥r869py|) - ani no,
N-methyl -N- (3 -methoxy-propyl) -amno- , N-nethyl.-N (te tra-
hydr of uran- 3-yl )-am no, N--nethyl-N-(tetrahydropyran-4-yl)- am no,

N- et hyl2: NBigyeliahyererWaaney | dRtyhdy s PNESL QL5 T according to

claim 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-



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 substi or two
nmet hyl groups, a piperidino group substituted in the 4ﬁ%E§???%%q%@3a

met hyl, ethyl, cyclopropyl nmethyl or 2-nmethoxy-ethyl group, an

S- oxi des-t hi onor phol i no group, a 2- ﬁnF}hpxy-nethy],) -pyrrol idino, 4
- hydr oxy- pi peri di nQ or 4-net hoxy-pi peridi no 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

t her eof . 2 3pxdpelLh ok snNg q@ngﬂqq,_p | _formula, | _according to
claim 1: (%§ g? ? (g@%%PoF§l4-fluo?%pﬁ%ﬁ@??ﬁ%EYH%fcggfzfﬂmlPNfN-diethyl-

ani no) - N oRSE Y hoWed 3rmerhamynaircbydyicl apirapy) resithenlyuindteg@ki-ne and

10 Decerthpts2803an- 82 Dhuttnd, (hriclig¥ S L uorophenyl) amnol - 6-( 17
1-oxo-2-%mé%ﬁg-N=mﬁFhmﬂﬁﬂ}{te@p@ﬂ@ﬂﬁmﬁdﬂ&ﬂiu»@&&&&ﬁfzpLgﬂgngsogeII as the
salts tmﬁﬁéﬁh f; EE¥§ioh§9acaLly acceptable salts of the conpounds
according "to At least™§ f PePEEE1E o Vil WiamiBaa3 e e or or gani ¢

aci ds or bases. 5, Pharnmaceutical conpositions containing a conpound
accordin to at least one of clainmse 1 to 3 or a physiologically accep-
table s 1@¥ﬁ%£b%ﬁh@°topépﬁrﬁﬂAH@ppﬂbNMﬂthlxﬁnPgrow@téa@neoptioﬂanﬁyinert

g?;{L:r%ﬂﬁgﬂﬁpﬁu@@auﬁﬁténe60ru§%00he%ﬂ9¥n¥¥gEL§FCording to at | east one of

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 -



for preparing a pharmaceutical conposition which is suitable for treating
beni gn or malignant tumours, for preventing and treathQEQQ?QQQQ%SOf t he
ai rways and lungs and for treating diseases of the gastrorntestinal tract
and the bile duct and gall bladder. 7. Process for preparing a

phar maceuti cal conposition according to claimb5, characterised in that a
conpound according to at |east one of <l’&inrs 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

Decenber(BDO@-{{chhwb&bmglfﬂ&bﬁdpﬁ%hyi¥§mgng§age{q@tkagggggﬂfﬁj%§yfﬁL1
to 3, is, reacted, with_a conpound of general fornula ZI - - C- - E
(111) whtr®FR-?BPubeR-4raidem w6 G¥FIoRF oy Ime phaxunquins zddrstees a

| eaving group, or b) in order to prepare conpounds of general formula I
wherein the group Eis linked to the group Dvia a nitrogen atom a
conpoundi%fwﬁg%eﬁﬁlth@rﬁ@&iS—ﬂ&arﬂbﬁq- D- Z2 . (IV) wherein Rato Rc, A
to b and X are defined as in clains 1 to 3 and Z2 denotes a | eaving group,
Is reacted with a conpound of general fornula 10 Decenber 2003

4. Physiolegically acceptable salts of the compounds according
to at least one of claime 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



- 80 wherein E' denotes one of the groups nentioned for Ein clains | to
3 which is linked to the group D via a nitrogen atom,aRd.dfrfephsed a
conmpound of general fornula | thus obtained which conlalns 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 formula | thus eb¥di ned which contains an am 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

hydr oxyphosphoryl grqup is.converted by esterifi-- cation into a
correspondi ng ester ge al formula | and/or a conpound of general
formula | thus obtaine ich contains a carboxy or ester group is

converted by reaction wlifh a corres- ponding amne into a correspondi ng

am de of general fornula and/ of_4f necessary any protecting group used
during the above reacXTi Of& I} %geaved again and/or if desired a conpound
of general formula | tius @ ned is resolved into its{BtLereoi soners

and/ or a conpound of ge al thus obtained is converted into the
salts thereof, nore particularly, for pharnmaceutical use, into the
physi ol ogi cal |y acceptable salts thereof.

wherein

Ra to Ry, A and X are defined as in claimg 1 to 3, is reacted
with a compound of general formula

Z. -B-C-~-D ~E , (TIT)

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

Fa €O Rey 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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- 80 -

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.





