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bi cyclic heterocyclic groups of general fornmula R, N~Rb the tautoners,

t he stereoi soners, the mxtures and the salts thereof, particularly the

physi ol ogi cal |y acceptable salts thereof w th inorganic or organic acids

or bases whi dq{N-Bkenylamiabl)) e (hiinazelindojQuaiolpvexpas tTyeosinepidintaseul arly an

i nhibitory effect on signal transdT é on nedi ated by tyrosine kinases, the

use thereof for treating diseases, B ﬁ&ﬁlarly tunoral diseases, as well

as benign

respiratory tract, and the preparation thereof. In the above general

formul a | TRe prerettesventiordredaien tabmyche hete@icydliabkaupsgrfagner& b denotes a

phenyl or 1gagenylethyl group, wherein the phenyl nucleus is substituted

in each c&% ¥ the groups Rl to R3, while RL and R2, which may be

identical or different, in each case denote a hydrogen, fluorine,

chl orine, brom ne or i odi ne aton1 a Cl4- al kyl, hydroxy, C1..4-al koxy,

C2. 3-al kenyl or C2_3- aIkynyHngoyB, an aryl, aryloxy, aryl met hyl or

aryl met hoxy group, WD 03/082290N2 PCT/E P03/03062 a heteroaryl,

het er oaryl oxy, heteroaryl net hyl eter paryl methoxy group, a nethyl or

met hoxy group substituted by X 3 TRyOri /R atons or a cyano, nitro or

ami no group, and R3 denotes 4| fluorine, chlorine or brom ne atom

or a nethyl or trifluoroneth enotes a cycl obutyl, cycl opentyl
or cycl ohexyl group which is substituted (),

the tautomers, the stereoisomers, the mixtures and the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or
organic acids or bases which have valuable pharmacological properties,
particularly an inhibitory effect on signal transduction mediated by tyrosine
kinases, the use thereof for treating diseases, particularly tumoral diseases,
as well as benign prostate hyperplasia (BPH), diseases of the lungs and

respiratory tract, and the preparation thereof.
In the above general formula |
R® denotes a hydrogen atom or a Cy_4-alkyl group,

R" denotes a phenyl or 1-phenylethyl group, wherein the pheny! nucleus is

substituted in each case by the groups R’ to R®, while

R' and R2, which may be identical or different, in each case denote a

hydrogen, fluorine, chlorine, bromine or iodine atom,
a Cy4-alkyl, hydroxy, Cy.4-alkoxy, Cza-alkenyl or Cas-alkyny! group,

an aryl, aryloxy, arylmethyl! or aryimethoxy group,



in each c up R4-N-R5, while, R4 denotes a hydr r a
Cl- 3-al kyﬁﬁ@rg%ggggge% denotes a hydr%gen atomor a %?Qs}l&?ﬁ’gup an
am nocar bonyl - C1_3-al kyl, CL1. 3-al kyl am nocarbonyl -Cl1_3-al kyl, di-

(CL. 3-al kyl ) am nocar bonyl - C1 3-al kyl, pyrrolidin-1-ylcarbonyl-Cl. 3-al kyl,
pi peri di n-1-yl carbonyl - C1_3-al kyl, honopi peri di n-1-yl car bonyl - C1_3-al kyl,
mor phol i n- 4- y| cahétemdrylCiheBsraaityidxy, hetepoarny |phethiyinerdretémandomythoxyCl- 3- al kyl ,
pi perazi n-1-yl carbonyl - C1L. 3-al kyl , 4-Cl. 3-al kyl - pi perazin-1 -

yl car bonyl - Cl_:?—rgllj%yl , honopi perazi n-1-yl carbonyl -Cl1. 3-al kyl or a 4 C1
_3-al kyl - honopi per azi n- 1-yl carbonyl -C1 _3-al kyl group, a

hydr oxy- C2_4-al kyl , Cl1_3-al kyl oxy-C2_4- al kgl , Cl_4-al kyl oxy-

car bony! am no- @nathyl o] methginegroap ubstied byt ta3filugririenatemsar 4- al kyl |

di - (CL. 3-al kyl )am no- C2. 4-al kyl, Cl1_3-al kyl car bonyl am no- C2. 4- al kyl,

am nocar bonyl am no- C2_4-al kyl, Cl1_3-al kyl am nocar bonyl am no- C2_4-al kyl ,
di - (C1. 3- al kyl )aeyam, o#rdoonymam gnoapCand- al kyl , pyrrolidin-1-

yl carbonyl am no- C2_4-al kyl, piperidin-1-yl carbonyl am no-C2.. 4-al kyl

nmor phol i n- 4-yl car bonyl am no- C2_4- al kyl , C1_3-al kyl sul phonyl - C2_4-al kyl or

WO 03/ 082290 3 R# dénoltedbiiidpstd elovting] dilokre 8r BlokYihe @t&HRyr PCT/ EP03103062
a (2-oxo-pyrrolidin-1-yl)-C2_4-al kyl, (2-oxopiperidin-1-yl)-C2 4-alkyl, (3-
oxo- nor phol i n-4-yl)-C2_4-al kyl, (2-oxo-imdazolidin-1-yl)-C2_4-alkyl, (2--

0x0- 3- C3. 3- al ky] sj.m.j din-Ja- - 2. .4-al kyl, (2-oxo

hexahydr opyr i m>é‘]drinlr?fﬂi\)-I %ﬁﬁﬂ@%ﬁgﬂ@{;@?a (2- oxo- 3-C1. 3-al kyl -
hexahydropyri mdin-1-yl)-C2 _4-al kyl group, a Cl_4-al kyl sul phonyl,

i no- oL EARHeS AR SRRt e B Er B A st

di - ( C1. 3~ ah lenbh amka ey Godnp) lENSRE Ritry! . (pyrrol i din-

1-yl)-Cl-4-al kyl sul phonyl, (piperidin-I-yl)-Cl 4-al kyl sul phonyl,
(honopi peridin-1-yl)-CL. 4-al kyl sul phonyl, (rorpholin-4-yl)-Cl. 4-al kyl -

sul phonyl, (horpngl RigL Liytrdder Stonf oRbie SMkPNRBYb ankP! Perazin-1-yl)-
R® denotes a hydrogen atom or a C4.z3-alkyl group,

an aminocarbonyl-Cqs-alkyl, Cys-alkylaminocarbonyl-C4.s-alkyl, di-
(Cqz-alkyl)aminocarbonyl-Cqz-alkyl, pyrrolidin-1-ylcarbonyl-C_z-alkyl,
piperidin-1-ylcarbonyl-C4_s-alkyl, homopiperidin-1-ylcarbonyl-C s _z-alkyl,
morpholin-4-ylcarbonyl-C4.3-alkyl, homomorpholin-4-ylcarbonyi-
Cqs-alkyl, piperazin-1-ylcarbonyl-C4z-alkyl, 4-C4.s-alkyl-piperazin-1-
ylcarbonyi-C4_s-alkyl, homopiperazin-1-ylcarbonyl-C3-alkyl or a 4-
C1z-alkyl-homopiperazin-1-ylcarbonyl-C4.s-alkyl group,

a hydroxy-Co4-alkyl, Cys-alkyloxy-Co4-alkyl, Cq.4-alkyloxy-
carbonylamino-Ca.4-alkyl, amino-Co4-alkyl, Ciz-alkylamino-Co4-alkyl,
di-(C4-s-alkyl)amino-Co.s-alkyl, Cq.s-alkylcarbonylamino-C».4-alkyl,
aminocarbonylamino-Cs.4-alkyl, C1s-alkylaminocarbonylamino-
Co.s-alkyl, di-(Cq3-alkyl)amino-carbonylamino-Cs;.s-alkyl, pyrrolidin-1-
ylcarbonylamino-Co_4-alkyl, piperidin-1-ylcarbonylamino-Ca.4-alkyl,
morpholin-4-ylcarbonylamino-C,.4-alkyl, Cy_s-alkkylsulphonyl-Cz.s-alky! or



Cl- 4- al ky|,sul (4-Cl_3-al kyl - pi gerazi n-1-yi) - Cl gfEpggadgaonyl ,
(honopi pey\ggpﬁwgbo Cl. 4- al kyl sul pholr%’y[ or a (4-C1. 3-al kyl -
honopi per azi n- 1- y1) Cl_4-al kyl sul phony] group, a Cl.4-al kyl oxycar bonyl

group, a fornyl e gyléulbﬁbnﬁﬁﬁﬁ%l%wa@ﬂér@iﬁw oxy- C1_4-al kyl - car bonyl ,

tetrahydrofurany| Ear ony tetrahydropyranyl car bonyl am no- Cl_4- al kyl -
carbonyl, C1_3--al kyI am no- Cl. 4- al kyl - car bonyl , (Cl 3-al kyl ) am no-

Cl4-a|k|carb > 4= --___ _afpl jdin-1 -yl-
Cl_4-al kg;l carﬁ F%’fﬂ#@lﬂ'g‘ F&gﬁ ﬁ‘gqug%§!°é?bﬁ‘é;t{?ﬁ@ @ 'oﬁ{g p(?:En'orlpﬂol i n}/
? yl - CL. 4- al1 kyf;;;@%g&gﬁwllm-ﬁil(ﬂ}?@mﬂg«:nqizwxog;ryge)zcﬂmlrf:ladl)kﬂj‘i wa?ﬁy:)

pi perazin-1-y a -car - pi per azi n-

Cl. 4- al kyl - car B C1 é"ﬁwﬁtﬂ"'ﬁ@?‘é‘ﬁ'ﬁ‘lwll é?)‘aéﬁ’lz&ﬁ i Ear bonyl , %/4-

Cl. 3-al kyl - 4- BY3-Cok-atky!-

Cl1_3-al kzl sul gﬂ%ﬁ%@?b%& diﬂy)l-@é? ‘6%“49}'8? gﬁ%{mawcyg?\o yam nocar bonyl ,
Cl_3- al kyl - am hexamystropyrimgiin-{ &1)-8z-siaksyl Ped¥iPno- car bonyl ,

(CL. 3- al kyl oxy- C2_4- al kyl ) am nocar bonyl , N (C1. 3-al kyl ) - N-(Cl. 3-
al kyl oxy- C24- al kyl ) am nocar bonyl, aryl am' nocar bonyl, pyrrolidin-1 WO

03/ 082290 4 PC"é/(E‘P‘p&k @Q%o}*ﬁw@hb@@-ﬂM apk;pemlpblomy!,lbry)hmr bonyl ,
honopi peri di n-1-yl car bon I|n 4-

hononor phol i n- Laytaliky|sida tPnylza'B 1 a"f‘éiw%léwyg% aKYRAUI 5. y| car bonyl
5 oxa 8 pra- bl ealaldsdotohact @, 3¥Am{)d@mﬂwlc1 BaRyRuBhAg; Roystioni-3. 2. 1

] oct - 3-yl car bon "
4-C1. 3- al kyl - pnpﬁy szmwwpmmwiperwrwl)p@r a@llqyls@pfgﬂrwhr bonyl ,

4- Cl. 3- al kyl - 1.y,

Cl_3-al Eyl d z%%‘ﬁPﬁ%ﬁ i”n1 L1 35 5%»/@?4?@% h%ppho Gt din-1-
yl -sul phonyl BURSIONSH, rohdmlvsirmﬂarmmww) (bpmllayllsemhdnw meémﬂlmhafh)y‘l

nor phol i n- 4- yIsuI honyl , hono phol i | sul %y g

yl sul phonyl , ~ 4Ca%: eékadﬁwphoaylp&}—gz@@@ﬂ r?ﬁﬁoniﬂﬁ) Hozﬂﬁﬂ 8’2Yn 1-

yl sul phonyl gr Opeﬁ}ﬂo faghhywb;qmﬁamaﬁbﬁyl%rw aLtthlavM- group, a

cycl obutyl, or cyclohexyl group which is substituted in each
case homopiperazin-1-yi)-C14-alkylsulphonyl group,

a C1.4-alkyloxycarbonyl group,

a formyl, Cy_s-alkyl-carbonyl!, C1.s-alkyloxy-C4-alkyl-carbonyl,
tetrahydrofuranylicarbonyl, tetrahydropyranylcarbony!, amino-C_4-alkyl-
carbonyl, Cy_s-alkylamino-Cy.4-alkyl-carbonyl, di-(C+.s-alkyl)amino-
C1-4-alkyl-carbonyl, pyrrolidin-1-yI-C4.s-alkyl-carbonyl, piperidin-1-y!-
C1.4-alkyl-carbonyl, (homopiperidin-1-yl}-C1.4-alkyl-carbonyl, morpholin-
4-y1-C.4-alkyl-carbonyl, (homomorpholin-4-yl)-C4.4-alkyl-carbonyl,
(piperazin-1-yl)-C1.4-alkyl-carbonyl, (4-Cs.3-alkyl-piperazin-1-yl)-
Cy.4-alkyl-carbonyl, (homopiperazin-1-y1)-C1.4-alkyl-carbonyl, (4-
C1.s-alkyl-homopiperazin-1-yl}-C1_4-alkyl-carbonyl or a
C1s-alkylsulphonyl-C4_s-alkyl-carbonyl group,

a cyano, aminocarbonyl, C1.s-alkyl-aminocarbonyl, di-(C4.s-alkyl)amino-
carbonyl, (Cs-alkyloxy-Ca.4-alkyl)aminocarbonyl, N-(C4.z-alkyl)-N-(C+3-
alkyloxy-Cz.4-alkyl)aminocarbonyl, arylaminocarbonyl, pyrrolidin-1-



by a grou R6 denotes a 2-o0 pyrrolidin-|-
2- 0Xopi peW‘ﬁ{?’ﬁ-’Wg% 3-o0xo- norphol i n’&P 2-0X0-im aglc;llEiPODISAQ?Q%,

2- oxo- 3-CL. 3-al kyl--i m dazolidin- 1-yl, 2 oxo hexahydropyrim din-1-yl or a

2: 0x0-3 CL. 3- alieyhorye abuisl QP EhD olopsehiai 1 aBsnyidt n- 3.y o oup

which is substituted i’ e 1 position group 'R5 ile R5 is as
her ei nbef or e dafdrpleljn- ﬂWBMyldeemm@lm\u@-yWﬁirmﬂws2-9ub§taza:t ed inthe 1

position byth erei

pi peri di n- Bﬁ%@?&/ﬁ%&%t k/l!gg[)t!%?\y Si[égga g é%anggﬁct'@@e% qf Cltnrégy the group
R5, while R5 y@aﬁfodwraebﬂ@et@mb@gélb[aem]ca:t-m—peanbdmm pipdragihoup which is
substituted in the position b rou , RS is as her ei nbef ore

defined, or a v@{aFwar%ﬁmp%vépmera%let1r&lﬁ9m%wyP&Jmcepr ragin-1-
tet fahydrOpyfagrcérafc#r]ﬂra%ﬁ’s- Y@l %h%?egrr z- Py%k%@l%.ﬁ%@@%hﬁﬁ denotes a

hydr ogen at om dorine rom ne atom roxy group, a
Cl- 4- al kyl oxy @a@tﬂdkylanmreohldppongylodﬁ(bulfailsyliamn!ed Syypmortyd) FBfrrrdllde-ne at omrs,

aroup whi oh <o ERHRNREY: bRl wPulony GBReP IRy pdegmd, ™ O
her ei nbefore dﬁ{drﬁﬁ@lnraaqnmpmmtraﬁn@nbymfmw-y@@mﬁoaykpﬁmazm ~1-

C3- 6-cycl oal kyl oxy, am no - al kyl_.am no, ((C1- 3-al kyl ).anm no,
bi s- ( 2- met hoxy¥ th‘ln@J 3'515%‘ Ptﬂef%ﬁ"ﬁ"[:tw?‘li'PhB'i‘!ﬂeh‘P'BPHlpff@/?m -1-

2 onh 5 aza. bi pIRLEYLBRE A Ly PQ%BS‘%"Q%HQ%?G‘BﬁS%H95?‘3‘?*2. 1 Joct-8-yl,

8- oxa- 3-aza- blcyclo[3 2.1 ]Joct-3-yl, piperazin-1-yl,

AP Eﬁ%v&féﬂp@'aé#ﬂaﬁbe@0%{?3%5}?%5&%8 wihiafl . %Lffaa%%s
Cl_3- al ky gy glebpRehiidre

R® denotes a 2-oxo-pyrrolidin-1-yl, 2-oxopiperidin-1-yl, 3-oxo-
morpholin-4-yl, 2-oxo-imidazolidin-1-yl, 2-ox0-3-C1.3-alkyl-imidazolidin-
1-yl, 2-oxo-hexahydropyrimidin-1-yl or a 2-ox0-3-C4_z-alkyl-
hexahydropyrimidin-1-yl group,

an azetidin-3-yl group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined,

a pyrrolidin-3-yl group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined,

a piperidin-3-y| group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined,

a piperidin-4-yl group which is substituted in the 1 position by the group R,

while R® is as hereinbefore defined,

or a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yl group,



car bonyl am - al kyl oxycar bonyl arg no, am nocar bo ] - 3-

al kyl am n@@%&%ﬂano, di - (C1- 3- al kyl ) am nocar bonyl gynd:?@%mg&Qg
pyrrolidin-1-yl carbonyl am no, piperidin-1-ylcarbonylam no, piperazin-1-

yl car bony ] 4. - - DI j: = r i nmor phol i n-

4-yl car boﬁ[agﬁgﬁ%s %ﬁg%@%h?ﬁéﬁéﬁ%ﬂ%ﬁ%n)jﬁ%rﬂﬁ%o&rgé}ébg‘% %R’ -7-cycl oal kyl oxy
or C3-7-cycloal kyl -C1. 4-al kyl oxy group, a tetrahydrofuran-3-yl oxy,
tetrahydro ran-3-|y| oxy or tetrahydropyran-4-yloxy group, WO 03/082290 6
PCT/ EPO3/ é%gﬁo’f‘ygwpahydr of uranyl - C1_4-al kyl oxy or tetra hydro

pyranyl - Cl. 4- al kyl oxy group, a Cl.4-al koxy group which is substituted by a
pyrrolidinyl, piperidinyl or honopiperidinyl group substituted in the I
posi tion ByCthalkyloxygre®, while R8 denotes a hydrogen atomor a Cl-3-al kyl
group, or a Cl.4-al koxy group which is substituted by a norpholinyl group
substituted in the 4 position by the group R8, while R8 is as hereinbefore
defi ned, andeftostgnpbgs sabstittieyiney ytoBplustihsetatdrated by a cyano group or a
nitrogen atom and by the aryl groups nentioned in the definition of the
above groups is neant in each case a phenyl group which is nono- or

di substi t uednby blisstilyed BYUPRS 6 FIUSARS affiys be identical or different
and R9 denot esﬁaxﬁégjr%%e% alt%m a fluorine, chlorine, brom ne or iodine

atomor a Cl.3-al kyl, hydroxy, Cl.3-alkyloxy, difluoronethyl, trifluorom

or oups mei CoRB IR0 e b & SRR 7 o GYBBR e O TS DT

pyridazinyl, pyrimdinyl or pyrazinyl group, while the abovenentioned

het eroaryl groups are each nmono- _or disubstituted by the group R9, while
the substituenfs ig@y Neeeinhelore dgfingd @88ff ferent and RO is as hereinbefore
defined, and the abovenentioned pyrrolidinyl, piperidinyl, piperazinyl and
nmor phol i nyl grqQups may be substituted in each case by one or two

Cl. 3-al kyl gr om&gem a hydroxy, Cia-alkyloxy, Css-cycloalkyloxy, amino,

Ciz-alkylamino, di-{C4.3-alkyl)amino, bis-(2-methoxyethyl}-amino,
pyrrolidin-1-yl, piperidin-1-yl, homopiperidin-1-yl, morpholin-4-y|,
homomorpholin-4-yl, 2-oxa-5-aza-bicyclof{2.2.1]hept-5-yl, 3-oxa-8-aza-
bicyclo[3.2.1]oct-8-yl, 8-oxa-3-aza-bicyclo[3.2.1]oct-3-yl, piperazin-1-yi,
4-C43-alkyl-piperazin-1-yl, homopiperazin-1-yl or Cq.3-alkyl-

homopiperazin-1-yl group, or

a formylamino, Cy.4-alkylcarbonylamino, Cq.s-alkyloxy-Ci.3-alkyl-
carbonylamino, Ci.4-alkyloxycarbonylamino, aminocarbonylamino, Cq.s-
alkylaminocarbonylamino, di-(C1.z-alkyl)aminocarbonylamino,
pyrrolidin-1-ylcarbonylamino, piperidin-1-ylcarbonylamino, piperazin-1-
yicarbonylamino, 4-C1.3-alkyl-piperazin-1-ylcarbonylamino, morpholin-

4-ylcarbonylamino or a Cq.4-alkylsulphonylamino group,
a Ca.7-cycloalkyloxy or Cs.7-cycioalkyl-C4.4-alkyloxy group,

a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy or tetrahydropyran-4-yloxy
group,



unl ess otherw.s ate t he abovenentioned al kyl groups_may be straight-
chai ned oMVirGH 5%2%9 vmth t he provi so & hat the conpou oG T/EPO3/03062
4-[(3-chl oro-4-fl uoro-phenyl)anino] - - 6- ((S) WO 03/ 082290 7

tetrahydr f 7-h Naz ne | exc ed. PCT/ EP03103062
Pr eferred% kﬁﬁ&%&%‘jr@f’ Qﬁé“'ﬁhf{? (}?éﬁ%tlr% q??f? qz%fag‘y[j%sgé Wrerein Ra
denotes a hydrogen atom Rb denotes a phenyl group substituted by the

groups R to R3, while Rl denotes _a hydrogen, fluorine, chlorine or
br om ne adni- 'Qikﬁ’éYWUP whigh i§ SHBREMERH by Fé’f"lWﬁ‘%]‘V' @HRﬁEE'nﬁoﬁhenyl oXy or

phenyl met b L,B&it I f oned groups
s opti onrgﬁ% su‘%ﬂﬂm{\tﬁP Lcjigts)y aig%%g%lt?\gq ?ﬁl%’il ne at gm or b a pyridyl oxy
or pyridinyl net hoxy group, while the pyrldlnyl nolety of the
abovenent i oned gr ou is.optionally substi a nmet hyl or
trifluoronet hyI'Rggcfeé'ﬁ’Z‘?S BV g%?ﬁﬁne%toé' ‘P\rﬂiﬁé e#kyef l%‘Jrl ne or chlorine atom or

a nethyl group and R3 denotes a hydrogen atom Rc denot es a cycl opentyl
group which is substituted in the 3 position oup R4-N-R5, while R4
denot es a HhAdF ogalifoxy SRR walcblls@uaﬁwytecb%apsﬂ%mbowl@é@m 84Pstituipdr ogen

at om or aquhegzl? %JSHQ{)}){@% gg@ ?ﬁi"} %g@ﬁ’qgﬁkh@bﬁbéﬂowbeﬂned and

Cl. 3-al kyl'am no
(C1_3-al kyl )am nocar bonyI Cl_3- aI kyl , yrrpl i di n 1-yl car bonyI Cl_3-al kyl,

pi peridin ar bon -Cl. 3-a azin-1 ca rhon Cl. 3- aI kyl, WO
B iSRG B S P 75 s WSl BB Gl MO
or nor pholgna+ 4- yI car bonyl Cl. 3-al kyl group, a hydroxy-C2_4--al kyl,
Cl_3-al kyl oxy-C2_4-al kyl, Cl. 4-al kyl oxy-

by the aryl groups mentioned in the definition of the above groups is meant in

each case a phenyl group which is mono- or disubstituted by R®, while the

substituents may be identical or different and

R® denotes a hydrogen atom, a fluorine, chlorine, bromine or iodine
atom or a Cq.z-alkyl, hydroxy, C¢s-alkyloxy, difluoromethyl,

trifluoromethyl, difluoromethoxy, triflucromethoxy or cyano group,

by the heteroary! groups mentioned in the definition of the above groups is
meant a pyridyl, pyridazinyl, pyrimidiny! or pyrazinyl group, while the
abovementioned heteroaryl groups are each mbno- or disubstituted by the
group R®, while the substituents may be identical or different and R%is as

hereinbefore defined, and

the abovementioned pyrrolidinyl, piperidinyl, piperazinyl and morpholiny!

groups may be substituted in each case by one or two Cq3-alkyl groups, and

unless otherwise stated, the abovementioned alkyl groups may be straight-

chained or branched,

with the proviso that the compound 4-[(3-chloro-4-flucro-phenyl)amino]-6-((S)-



car bonyl ani no- C2_4- al kyl, amnino-C2. 4-al kyl, C3_3-al kyl ani no- C2. 4- al kyI
di - (CL. 3- W@ﬁ%@%’%&ﬂcz 4-al kyl, @ _3-7al kyl car bonyl ami P TERUR/ABREZ

i nocar bonyI am i no- C2. 4- al kyl Cl -3l kyl am i nocar bonyl am i no- C2_4- aI kyI ,

di - (CL- 3-al.k arbon no-C2.4-a lin-4-

yl car bony W{Sﬁa@?‘ T}ﬂ?)fy)ycgy OéYWr’ﬁ}Plﬁﬂ%fﬁ/?XwQa)al kyl or -

Cl- 3- al kyl sul phonyl am no- C2_4- al kyl group a (2-oxo-pyrrolidin-1

-yl )-C2_4-al kyl, (2-oxopiperidin-1-yl)- 4a|k1/,§|n:§)-ﬁ _

0XO0- nor ph&refﬁrwdﬂqn@rxdsa@f@e abpze@ﬁaeramrm@ pe hoseyrherein 4- al kyl , (2-
oxo- 3-net hyl -i midazolidin-1-yl)-C2_4-al kyl, (2-oxo-hexahydropyrimidin-I -
yl)-C2_4-al kyl or (2-oxo0-3-nethyl- hexahydropyri mdin-1-yl)-C2 _4-al kyl

group, a Bf deratds/hdwbpyemydtorghl or o- C2- 4- al kyl sul phonyl , brono-

C2_4- al kyl sul phonyl , am’ no- C2_4- al kyl sul phonyl, C1. 3-al kyl am no-

C2_4-al kyl sul phonyl, di-(Cl1-3-al kyl ) am no- C2. 4- al kyl sul phonyl, (pyrrolidin-
1-yl)-C2 W%éﬁﬂ@é%@ﬂ?l‘gro(lﬁls%éiatﬁté&tly}ﬂég Q‘Iﬂ't’éﬁ%wmlﬁony' or
(mor phol i n-4-yl) Kyl sul phonyl grooup,” a Cl-4-al kyl oxy- car bonyl group,

a fornyl, Cl1-3-al kyl-carbonyl, Cl1_3-al kyl oxy- Cl. 3-al kyl - car bonyl ,
tetrahydrofura | car | a m no- C1_3- al kyl -
R RN el LA PR RERA bior

carbonyl, Cil.3-al am no- nyI al kyl )am no-

Cl. 3-al kyI car bonyI pyrrolidin-1- yI Cl 3-al kyI carbonyl, piperidin-1-yl-
Cl. 3-al kyl - car bony| , erazi | - C1 3-al kyl -carbonyl, 4-Cl. 3-al kyl -

pi per azi n-1-vyl aﬁg@y&tq{@.’oreg‘eg'&g[? et%wga'a% 4-yl - Cl. 3-al kyl - car bonyl or
a Cl_3-al kyl sul phonyl -C1_ 3 aI kyl - car bonyl group, a cyano, am nocarbonyl,
Cl1- 3- al kyl - anmi nocar bonyl , -(Cl_3-al kyl)am no WD 03/082290 9

PCT/ EP03103062 aclresytany, or(ptt@r@lraeeﬂayxmyoupz whilg|tke |p)‘1§nvirm@@|tmﬁme

gl;u(aﬁil 2malntlgglaz S‘%y‘%%ﬁﬁg”%‘ﬁ 03{% %ﬁ%@% @ggﬁgﬂ%mdsl peri d| ndr ey ‘car bonyl ,

nmor phol i n- 4- yl ealdpig@ydtom, ©L. 3- al kyl - mor phol i n- 4-yl car bonyl ,
i -(C1_3-al kyl) norphol i n-4-y| car bonyl ,

a pyridyloxy or pyridinyimethoxy group, while the pyridinyl moiety of the
abovementioned groups is optionally substituted by a methyl or
trifluoromethyl group,

R? denotes a hydrogen, fluorine or chlorine atom or a methyl group and

R® denotes a hydrogen atom,

R® denotes a cyclopentyl group which is substituted in the 3 position by a
group R*N-R®, while

R* denotes a hydrogen atom or a Cq.3-alkyl group and
R® denotes a hydrogen atom or a C4.3-alky! group,
an aminocarbonyl-C_s-alkyl, Cy.s-alkylaminocarbonyl-C1.s-alkyl, di-

(C1.3-alkyl)aminocarbonyl-C4_s-alkyl, pyrrolidin-1-ylcarbonyl-C4.s-alkyl,
piperidin-1-ylcarbonyl-C1.s-alkyl, piperazin-1-ylcarbonyl-C4_s-alkyl,



homonor ph bonyl, 2-oxa-5-aza-bicyclo[2.2.1 rbonyl
3- oxa- 8- a%btﬁet@%#%?@ 2.1 ]act 8-yl ca?Ef)lon 8- oxa- 3- all)g?%d:)@p,%é?g

] oct - 3-yl car bonyI pi perazi n-1- yI car bonyl , 4- (Cl 3-al kyl) -

pi perazin-1- yI s I Ul

(CL. 3 al kyl ) ant® %&h%ﬁgtm’? RNy ?ﬁa' 'F%r’i% By ;?Fm@ hy;

yl sul phonyl orcaam:)k;dlgbd)uzm 4-yl sul phonyl group, or a cycl opentyl group
which is substituted in the 3 position by a group R6, while R6 denotes a
2-oxo-pyrrolidin-1-yl, 2-oxopiperidin-1-yl, 3-oxo- norpholin-4-yl,

2- oxo-1 m dazol ;g réxgabg&u@ﬂocﬁa-amwyﬂzmaﬁﬂobh QJa'Tkylo -yl

2- oxo- hexahydr opyr din-1 - hexahydrop rimdin-1-yl
group, a cycl oﬁéﬁ@ﬂnygirblﬁlp Q\tw@lkyi @ﬂynwzma}kﬂan sraihyéarempdéz 4Rl or in the

4 position by e[ efore
defined, a cycldgggkilgﬁéﬁérﬁgk ?“é’h |§ rﬂ?@ E&% ?ﬂa‘?mﬁ% %’kgft. on or in

t he 4I pgsi ti onlatho@argomdaLrﬁi@o Omt)dllwl R61 g—gikqmnmuﬁoeanbbaylamndefl neﬂ a
pyrrolidin-3-yl_gr ch is substituted in.t ition t he group
R i | R oA HefelGsed By BaRproaee Aot e 4Pl PRGOS hi h | S
substi t ut ed | n id&?bénﬂ%!ﬁd 994Jé}kyq he, SaRVBuBROoNyNGL )- glkgﬁo,l s as hereinbefore
defined, a gl’ldln 4-yl gro ichis subst|¥uted ih the 1 position by

t he group R5 %ralbylswphgmdsnmm @m{ﬁéiﬂ(bgéilmfl ned, or a

tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-y| group,

WO 03/082290 10 PCT/E P03/ 03062 Rd denotes a hydrogen atom a

fCll 3-al kyl oxy @r(@upxo- Eymatd‘]@xyylg[:gu{aimhl(Qlfoxcﬁ)tz)pmrbmﬂtyﬂ e§|4layhx3ﬁbr(e to threeb
uorine atons, an et 0 roup Which is substjituted iin the 2 position by

L roup. Ro. o« RIOTIGHANAUN ALY 6 e, G s roaslihinian)-be ¥ dhot es o

hydroxy, CL_3-abkyd. ??@(wﬁmdé%on&%_ﬁ gf}lnd% QIF]/I”SZ o% he&%ﬁoéyﬁmkaﬁrﬁ'—”o

bi s- ( 2- net hoxyet hyl pyrroli
yl)-Co.4-alkyl or (2-ox0-3-methyl- hexahydropyrlmldm 1—yl)-Cg 4-alkyl
group,

a Cq.s-alkylsulphonyl, chloro-Cs.s-alkyisulphonyl, bromo-
Cz.4-alkylsulphonyl, amino-C,.4-alkylsulphonyi, C13-alkylamino-
Co.s-alkylsulphonyl, di-(C13-alkyl)amino-Co.4-alkylsulphonyl, (pyrrolidin-
1-y)-Co_g-alkylsulphonyl, (piperidin-1-yi)-Co. 4-alkyisulphony! or
(morpholin-4-yi)-Cz_4-alkylsulphonyl group,

a Ci-g4-alkyloxy-carbonyl group,

a formyl, Cis-alkyl-carbonyl, Cq_s-alkyloxy-C4.z-alkyl-carbonyl,
tetrahydrofuranylcarbonyl, tetrahydropyranylcarbonyl, amino-C 1z-alkyl-
carbonyl, Cqs-alkylamino-Cqz-alkyl-carbonyl, di-(Cy-s-alkyl)amino-
C1a-alkyl-carbonyl, pyrrolidin-1-yl-C13-alkyl-carbonyl, piperidin-1-yl-
C1.s-alkyl-carbonyl, piperazin-1-yl-Cqa-alkyi-carbonyl, 4-C4.3-alkyl-
piperazin-1-yl-Cq.s-alkyl-carbonyl, morpholin-4-y|-C4.s-alkyl-carbony! or
a Cq.z-alkylsulphonyl-C43-alkyl-carbonyl group,

a cyano, aminocarbonyl, Cys-alkyl-aminocarbonyl, di-(C4s-alkyl)amino-



1-yl I hononor phol i n-4-yl, 2- - 5- |
] hgpt 5- yRNg I%Q% %9001za bi cycloo[ 3|. 2.1 oct- 8%?, 8?33611?‘%?@%&/6386&
bi cycl o[ 3.2.1] oct-3-yl, piperazin-1-yl or a 4-C _3-al kyl - pi perazi n-1-vyl
group, or a for al -Cl1_3-al kyl -
car bonyl ani no, o}%q@yﬁ%@i )g)b&é%y%g{%ﬁgﬁ%%draﬂ?ﬁyéﬁééﬁﬁ MDON,Y Cl_3- e
Slywl)?wdlnﬁcir bfmyg@mymy ~0}.z-aKY ) @miaridearhanyil, rpbremglwmlmbearbmyl .

car hony) am i peri car bonyl ami n zin-1-
D car bonyl am 6y el Y kPR s PORY L yP AT SASBRGT | -
4-yl carbonyl amg)o. équﬁn&:lph%nﬁ'z;kwbémoa p@y @m-amygrrn BHisholiA. 4 awyﬁﬁyw%w group

which is substitute posi t group I I’'é R6 and
R7 are as here|h@m£fm®@h@hlﬂ14ﬁ)édarb@ﬂyb2mayﬁ@2§i tyfﬁmz\ﬂﬂlfﬁpt@ subst ituted in

the 4 t bef
defei negos;nho; B%ﬁ@?@éo%%ﬁggf%%%gcgf ‘ﬁ?bv\ﬁoﬁ%'ﬁﬁg at eg aﬁlapwlesgret he
abovenent i oned pidyieid[3 @ Hopis3-yRoarieny| Stipaiagint- 14thrln@ﬁy|04 (O gadkdydd, WO

03/ 082290 11 PCT/EP03103062 their taut orrers their stereoisoners, their
m xtures and t WRERSraZiRr t-yicamany @MRPRYIPRPRYle Pr-a@iybARIRRLPRANY.HE- above

general formnul ok hess | Q r 11am Rb denot es
a 3-et hynyl pheﬁgf' %g@b)ﬁaorm ﬁ’g}#ﬁ%ﬁ' Bzﬁg“cgﬁnoirllgs}r@?]wo@gg@ﬁﬂl

4-f 1 uor o- phenylylsgﬂ’lmw ar amdrmhptm%ﬂsuizmrwwmrwl
3-chloro-4-[(3-fluoro-benzyl)oxy]-phenyl, 4- (pyridin-3-yloxy)-phenyl,
4-[ (6- et hyl - pyri di n-3-yl ) oxy] - phenyl, 3-nethyl -4-

(pyri di n- 3r syclopentphgomp wichmisesUbstitAed (rBthees busitionpyisdgrud-RA, wexke] - phenyl
3- chl oro-4- (pyrldln 3-yl oxy) - phenyl or

3-chloro-4-[(6-methyl -pyridin-3-yl)oxy]- phenyl group, R denotes a
cyclohexyl groyp yHA8s b2-SXOBYHbIGIRN Y N2lh@pherf-t 1y B-Bkol N the 4

morpholin-4-yl, 2-oxo-imidazolidin-1-yl, 2-oxo-3-methyl-imidazolidin-1-
yi, 2-oxo-hexahydropyrimidin-1-yl or a 2-oxo-3-methyl-
hexahydropyrimidin-1-yl group,

a cyclohexyl group which is substituted in the 3 position or in the 4 position by

a group R*N-R® while R* and R® are as hereinbefore defined,

a cyclohexyl group which is substituted in the 3 position or in the 4 position by

a group R®, while R® is as hereinbefore defined,

a pyrrolidin-3-y! group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined,

a piperidin-3-yl group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined,

a piperidin-4-yl group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined, or

a tetrahydrofuran-3-yl, tetrahydropyran-3-y! or tetrahydropyran-4-yl group,



osition 4-N-R5, while R4.,denotes a hydro thvl or
: Wobgoresd: 18 yor ogpri o 03083t hy

ethyl gro notes a hydrogen atom a nethyl, am nocarbonyl net hyl,
met hyl am nocar bonyl net hyl , di met hyl am nocar bonyl net hyl, pyrrolidin-

1-yl car bonyl net hyl, piperidin-1-ylcarbonyl nethyl, piperazin-1-

yl carbonyl net hyl , 4-m et hyl piperazin-1-yl carbonyl nethyl, norpholin-4-

yl car bony|Rfedengdtes 2-hyaipegsrostom,4- yI - car bonyl ) et hyl or 3- (nor phol i n- 4-yI -
car bonyl ) propyl group, an ethyl, propyl, 2-hydroxyethyl, 3-hydroxypropyl,
2- met hoxyet hyl , 3- net hoxypropyl, 2-(butyl oxycarbonyl am no)-et hyl,

2- am noet hyt, s-3tkydyngpuppy! . 2- (acetyl am no)ethyl, 3-(acetyl am no)propyl,
2- (ethyl carbonyl am no)ethyl, 3-(ethylcarbonyl am no)propyl, 2-

(propyl car bonyl am no) et hyl , 3-(propyl carbonyl am no) propyl, 2 WO 03/082290

12 PCT/ EP%Q@QQ% dreLB A &O&ﬁfsﬁﬁﬂéﬁi B?‘gi'ﬁ%)téttﬁb@e’ fluorine atoms

3- (et hyl am nocar bonyl am no) propyl, 2- met hyl am nocar bonyf ami no) et hyl , 3-
(di met hyl am nocar bonyl am no) propyl, 2-(norpholin-4- ylcarbonyl am no)ethyl,
3- (nor phol i n-4-yl carbonyl am .nag) pr | .. 2= (4t hyl sul phonyl Jat hylz

37 (et hyr € Y oGRS B A e A e or He BATRYP Hr R

3- (met hyl siHilhRN @sThae)iveddr ddfinedmance 2- (2- oxo-pyrrolidin-1 -yl)ethyl,

2- (2-oxopi peridin-1-yl)ethyl, 2-(3-oxo- norpholin-4-yl)ethyl,

2- (2-o0xo--imdazolidin-1-yl)ethyl, 2-(2-0x0-3 methyl-im

i dazol i di n- 1-yI|%7 tes %;II.(&@F%C%_ &P%lh@ @ié{lﬁ%y)grﬁi%wil-a or a

2- (2- oxo- 3-m et hyl - hexa rimidin’>1-yl) group,

3- ( 2- ox0- pyr r ol{ Cels-aKid yamipe, dpsH(2-n3sthaxyetbpli-aeringi pyrdsligin-prbmpiberiding 3- oxo-
nmor phol i n- 4-yl ),pr.opyl - (2-ox0-1m dazol.idi n-1-yl)pbropyl, 3-(2-oxo-3-

ot byl - i daol r ReegR Ty S SR S BRIRY i i 1- 1) pr opyl
or a 3-(2-oxo- %id};%ldlzlzﬂﬁéﬁﬁlﬁﬁjﬂl,Cﬂiwké-ﬂia?ﬂalbi&y&lb?m.@wdt-& |08fbxadG-aza-

nmet hyl su[ phony] , et hyl sul phonyl, 3-chl oropropyl sul phonyl, 2-

(nor phol i n- 4-yl cyé‘»{qiéﬁstilpﬁh%w |plr2ﬁraafn3wh9rr@Ho¢1-waﬁ<¥bpvﬂebﬁ*%¢r>éu| phony!|

group, or

a formylamino, Ci.s-alkylicarbonylamino, C4.s-alkyloxy-C4_z-alkyl-
carbonylamino, Cq.4-alkyloxycarbonylamino, aminocarbonylamino, Cy_3-
alkylaminocarbonylamino, di-(Cq.s-alkyl}aminocarbonylamino,
pyrrolidin-1-ylcarbonylamino, piperidin-1-ylcarbonylamino, piperazin-1-
ylcarbonylamino, 4-C4.s-alkyl-piperazin-1-ylcarbonylamino- morpholin-

4-y|lcarbonylamino or a C1.4-alkylsulphonylamino group,

a propyloxy group which is substituted in the 3 position by a group R® or R/,

while R® and R’ are as hereinbefore defined, or

a butyloxy group which is substituted in the 4 position by a group R® or R’

while R® and R’ are as hereinbefore defined, and
X denotes a nitrogen atom,

while, unless stated otherwise, the abovementioned alkyl groups may be

straight-chained or branched,



group, a bonyl or butyl oxygar bonyl group, tyl,
et hyl car b&gwé/gé%py car bonyl, net hox;xjgcetyl , (2- net h@iﬁ'ﬂ%’?@gggonw ,

( 3- net hoxypr opyl ) car bonyl, tetrahydrofuran-2- ylcarbonyl,
t et rahydr opyr an- 4-yl carbonyl, am noacetyl, nethyl am noacetyl,
di met hyl am noacetyl, norpholin-4-ylacetyl, [2- _
( nor phol i fheair javtemigrs, [laeiF BtaigPisoMmery, tbeip ruxiuressand Shsiosais] car bonyl or a
met hyl sul phonyl acetyl group, a cyano, am nocarbonyl, nethylam nocarbonyl,
di m et hyl am nocar bonyl, et hyl am nocarbonyl, diethyl am nocarbonyl,
propyl am dresticdlarny brefé@ed metripaxyes y theaabove getemayformula | are those
N- net hyl - N- ( 2- et hoxyet hyl ) - am nocar bonyl, (3-nethoxypropyl)am nocarbonyl,
N- et hyl - NEiB88IRD 03/ 082290 13 PCTI EP03/ 03062 net hoxypr opyl ) - ani nocar bonyl |
phenyl am nocar bonyl, pyrrolidin-1- ylcarbonyl, piperidin-1-ylcarbonyl,
mor phol i n-4-yl carbonyl, 2- nethyl norpholin-4-ylcarbonyl, 2,6-dimethyl
nor phol i n-Rf-denaiepsripdrogaiaiebr phol i n- 4- yl car bonyl ,
2- oxa- 5-aza-bicyclo[2.2.1 ] hept-5- ylcarbonyl, 3-oxa-8-aza-bicyclo[3.2.1
] oct - 8-yl carbonyl, 8-oxa-3-aza- bicyclo[3.2.1 Joct-3-ylcarbonyl, 4-m ethyl
g_ i peL alzi erldencllteﬁelﬁ;FﬁynylpaEhppShbrf)hwpgbn?ﬂnelrmﬁilﬂao:idp@snypdimlythE,orclj- v

i met hyl amj posu on or a norpholin-4-ylsul phonyl group, a cycl ohexy
group whi gﬁﬁli‘%mé‘ﬁ!fglﬁﬂ[ﬂ”@d inthe 3 position or in the 4 position by a
group R6, while R6 denotes a 2-oxo-pyrrolidin-I-yl, 2-oxopiperidin-1 -yl,
3-oxo0- norpholin-4-yl, 2-oxo-imdazolidin-1-yl,
2- oxa- 3- nﬁtwmdrméldé@mwr@tmpmenw,l 3-chlopxd-l@Lubredbemspilony f-dihenyl, 4yl or a

5. 3. - " ’ i 03l
A e L e e T R e

her ei nbef gpgridini3-piesly)-phermyped-tbthy|134-JB-roebyppwidio 8- 5o dHpsiehyyed in the 1
position %%Igrg?él- ryoriltj:lﬁ)ng?y’ony)-phenyi or 3-chloro-4-[(6-methyl-pyridin-3-yljoxy}-

phenyl group,

R® denotes a cyclohexyl group which is substituted in the 3 position or in the 4

position by a group R*-N-R>, while
R* denotes a hydrogen atom, a methyl or ethyl group and

R® denotes a hydrogen atom, a methyl, aminocarbonyimethyl,
methylaminocarbonylmethyl, dimethylaminocarbonylmethyl, pyrrolidin-
1-ylcarbonylmethyl, piperidin-1-ylcarbonyimethyl, piperazin-1-
ylcarbonylmethyl, 4-methylpiperazin-1-ylcarbonylmethyl, morpholin-4-
ylcarbonylmethyl, 2-(morpholin-4-yl-carbonylethyl or 3-(morpholin-4-yl-
carbonyl)propyl group,

an ethyl, propyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-
methoxypropyl, 2-(butyloxycarbonylamino)-ethyl, 2-aminoethyl, 3-
aminopropyl, 2-(acetylamino)ethyl, 3-(acetylamino)propyl, 2-
(ethylcarbonylamino)ethyl, 3-(ethyicarbonylamino)propyl, 2-
(propylcarbonylamino)ethyl, 3-(propylcarbonylamino)propyl, 2-



while R5 is_as herei nbefore defined, pi peridin-4-yl gr which is
subst i t ut d4Oi G/ ﬁ%Z% position by the é?oup R5, while *%ﬁ%rfg"%%’oﬁg%i nbef or e

defined, a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or

ety oDy 20 4R PRSI S RS AR BII e

in the 2 posit Ro@irbgtrglghipupamongknio)ettwhide R6 is as herei nbefore defined
and WO 03/082290 14 PCT/E P03103062 R7 denates a hydroxy, nethoxy, ethoxy,
am no, di net hy (@msiy! amdf”‘%‘ﬁﬁ?@%@’ﬁ@o Bioey 2-mArpBRYEttnyl ) - ani no,

DY oo 5 apa. b ey ByBan ety o mdaTBhBTY Yedody aRFBBRERI ' 1Y g )1
8- oxa- ﬁ iaza bi cmetm{lmahqny]l)@mw;ﬁ l(methvﬂmmmqmi prdpyl y2-(methylsulphonyl- o
et ny1 car bony! aniioBHs e PRSI R B eafts e no, o

met hoxyacet yl am no, butyl oxycarbonyl am no, ethyl am nocar bonyl am no,
di met hyl am nocar bonyI am no, pyrrolidin-1- ylcarbgnylamn

pi peridin-1-yl & %@%PB‘E}WF bd'”rfb'b’ﬁﬁ%‘lyi @@meﬁwrﬂ)ﬁtﬂﬂ; 2-{3-oxo-

nmet hyl sul phon in-at m no group, a
propgl ogypgroﬁp Q,mséa t??%% armidg%f?%@ pg@&@g ?;B%%roup gR6 glro R7,
whil e R6 and R?hqhgl |and$mlldlmﬂ)elﬂ)@twl db(2—nﬁd-heaahyedrbpylwncd{iy-1gyl¢nibylwh| chis

substituted in _th 0sifiQ a_group R6. or .R7 ile R6 and R7 are as
her ei nbefore d&f @ ?eﬁz ﬂ"d?t'%eﬁ@”ﬁ%&eé?ﬁ%&ﬂgw'85]2'?1'1515('])%%%?'1’%, unl ess st ated
ot herwi se, the abovenentioned al kyl groups may be straight-chained or

branched, their tautoners, their stereoisoners, their mxtures and their
salts. Mbst palt3€2ioxeiyriglidnet-vEarayhpbZieoripPerdindrdiPPBYndt(@-9X0r e t hose

wher ei n morpholin-4-yl)propyl, 3-(2-oxo-imidazolidin-1-yl)propyl, 3-(2-oxo-3-
methyl-imidazolidin-1-yl)propyl, 3-(2-oxo-hexahydropyrimidin-1-
ypropyl or a 3-(2-oxo-3-methyl-hexahydropyrimidin-1-yl)propyl group,

a methylsulphonyl, ethylsulphonyl, 3-chloropropylsulphonyl, 2-
(morpholin-4-yl)-ethylsulphonyl or a 3-(morpholin-4-yl)-propylsulphonyl

group,

a propyloxycarbonyl or butyloxycarbonyl group,

a formyl, acetyl, ethylcarbonyl, propylcarbonyl, methoxyacetyl, (2-
methoxyethyl)carbonyl, (3-methoxypropyijcarbonyl, tetrahydrofuran-2-
ylcarbonyl, tetrahydropyran-4-ylcarbonyl, aminoacetyl,
methylaminoacetyl, dimethylaminoacety!, morpholin-4-ylacetyl, [2-
(morpholin-4-yl}ethyl]carbonyl, [3-(morpholin-4-yl)propyl]carbonyl or a
methylsulphonylacetyl group,

a cyano, aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl,
ethylaminocarbonyl, diethylaminocarbonyl, propylaminocarbonyl, (2-
methoxyethyl)aminocarbonyl, N-methyl-N-(2-methoxyethyl)-
aminocarbonyl, (3-methoxypropyl)aminocarbonyl, N-methyl-N-(3-



Ra denote hydrogen atom Rb denoteg_a 3-bronophenyl = di ophenyl ,
3-chl oro-i‘-’élefvﬁS%g%%nyl or a 3-et hyi?l phenyl group, %?ﬁ%‘ggbég%% 15 P
CTIE P 03/03062 a 3-chl oro-4- benzyl oxy phenyl ,

e A RO i oiopeotens

(pyl’lhfll n- 3- yl(o Lc)aalﬁﬂn'@mygb;periﬁd|n781t—jn|¢hrb©nﬁ/[,ﬁi‘-mirphbm-4 yyarbdnyl: 2- yl ) oxy] - phenyl ,
3- chloro-4-(pyridin

3-chl or o- 4- [(6”?ﬁsthl‘mo'"ﬁ%?'frhﬁrchgaW‘P'Xﬂng'd‘@ﬁMmoquUB“‘l'Pélcamyés a

cycl ohexyl gr OHBrrVd?g&'Phbﬁn-ﬁMhéérbe?ﬁQ A SJéQa%Wé[QLZO*P]h%t-QD ani no,
acetylam no, tert | oxycar bonyl am no or yl sul phonyl am no group, a
cycl ohexyl gr oyjsaibdm, $-§X§tﬂa§z&-bl%/@@ [3.8. oat- &yb@@lmygrﬁ -eXa-gréZzani no,

met hyl am no, | 0 N n 00V am no,

met hyl am nocar %)bérg/ Fbﬁ%? Ty]Pgtﬁ?ﬁ ng%&%tzﬁn] n¥| g)%gérég y‘f%ﬁwlam no,

mor phol i n- 4-yl @&leowbhmylyﬂnethyﬂumnbaukbmnplhdlnnethﬂ}ayﬂmmdﬂpmm)l[mr@zpyl ] ami no,
[ 2- (et hyl sul phonyl| ) et hyl ] am no, 3 (et hyl sul phonyl ) propyl ] am no or [ 2-
(et hyl sul phonW%{"ﬁf‘HW &ﬂ%}*'ﬁ"&?ﬁﬂ@ Yup, a cycl ohexyl group which is
substituted in the 4 position by a [2-(2-0x0- pyrrolidin-1-yl)ethyl]am no,
[ 2- (2- oxopi peridin-1-yl)ethyl]am no, [2-(2-o0xo-

m dazol i @i wciorgquégmqp]\almph@s, substituted in the 3 position or in the 4 position by

[

[ 2-(2-oxo 3 f) dazol idin-1-yl)ethyl]am no, [2-(2-o0xo0-hexahydropyrim
idin-1-yl )e@’ﬁ?f ] or [2-(2-0x0-3-m ethyl- hexahydropyrimdin-1
-yl)ethyl Jam no group a cycl ohexyl group which is substituted in the 4
position by a 0X0 yrrolidi propyl ] am no

[ 3- (2- oxopi per |[Pd %@tw @a‘f@@fpywé‘ g é%@pw IN-fny!, 3-oxo-

I dazol i di n-1- y'rﬁ&f)ﬂegﬁ g @%xoh%.cia’zoﬂaa Ryrel - 3%@%%.&1@&&.% 1-

yl ) propyl ] am no 2- 0X0- hexahydr opyri m dl n-1-yl)propyl]amno or

[ 3- (2- ox0- 3- myt, IBroxdrbesalydiropyimidint! i or gl 3-prxeymnetdino group, a
cycl ohexyl gro substi t din the 4 position by an acetyl am no,
N- (acetyl)- rre?‘%ffma rﬁBVﬁQf#?'ﬁéwﬁ%@ﬁ)’car bonyl am no,

a pyrrolidin-3-y! group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined,

a piperidin-3-y! group which is substituted in the 1 position by the group R®,

while R is as hereinbefore defined,

a piperidin-4-y! group which is substituted in the 1 position by the group RS,

while R® is as hereinbefore defined,

a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yi group,
RY denotes a hydrogen atom,

a methoxy, difluoromethoxy or ethyloxy group,

an ethyloxy group which is substituted in the 2 position by a group R® or R,

while R® is as hereinbefore defined and



met hyl am ’WESB(? % gonyl am no, di net hMI am nonet hyl carpe {%%/69,0?2rr0r phol

in-4-ylmet car onyI amino, methoxyacetylamino, oxyacetyl) WO
03/ 082290 16 PCT/ EP03103062 rmet hyl am no, tet rahydropyran 4-yl car bonyl am no,
N- (tetrahydropyran-4- vyl carbonyl)-nmethylam i no,

tert.-butyl oxycar bonyl am no, N-(tert.- butyloxycarbonyl)-nethylam no, am

i nocar bonyl am i, denﬁéemlrafﬁirmcmeib@w &Maxy, amino, dimethylamino,

N- (et hyl am nocag QQQ%Hm Qn%% %F%tHSx%egﬁylﬁ}l‘_SW$,aﬂvn%‘?ﬁ%r-mﬂyﬂ 818y,

N- (di nmet hyl am noc€

(pi peridin-1- ylm@rphoﬁrywylnmmwhmmm;n -4yt [Phoka-8- a%ay&blcmlbmhﬁm'pw N-
(nor phol i n-4-yl arbon % nmet hyl amno or. N-(4-m
pi per azi n-1-yl Yarh ) z"’h@'lcﬁépgh? APGBoYips %@@F%W’O[B%UECWT chis

substi tut ed |1 4 fipdre st 1, O0midyiBe A ) Pl dthpighrattin- 1oyl qroup

2- oxopi peri di n- 1- yl, 3-0x0-norphdlin-4-y 2-0x0-1m 2- 0X0-
3-net hyl -i m da®sl i d| n-1-yl, 2-oxo- hexahydropyrl mdin-1-yl or a 2 oxo-3

met hyl - hexahydropyri midi n-1-yl group, a cyclohexyl group which is
substituted in the 4 position by a nethyl sul phonyl am no,

N- (et hyl sul ph@mYéiC)etjﬂTEfrm’d athylearbofylayiiss!| groppib@Bnyamino,

N- (et hyl sul phony| t hyl am no, _di net hyl am naosul phonyl am no,

N- ( di met hyl ani t‘?b‘éld?%‘éé‘ﬁy'ﬁfﬂ'%tﬂ?ﬁ@ﬁﬁ%ﬁty]aﬁﬁfﬁ%HBJW‘HXMF%FP@W‘EW| ami no,

N- (mor phol i n- 4y I {am no,
[2((rmrpphol Ay y)ﬁ) e Wﬁhmb a?m&ﬁ aﬁwm?&ﬁr%ﬁ’ﬂéﬁﬁ% HrRiamA

( mor phol i n- 4- yly)G&;Db@myar]ﬂm @Imn,dmmmmrbgnyiamlnca mgnpholindi-n- 3-yl group, a
pyrrolidin-3-yl bstituted in e 1 siti.on by a nethyl,
acetyl, met hoxﬂf%é@% %ﬁ}q r*%l]i’@f‘@‘\?@é‘?ﬁm?fle‘F‘ﬂB&*‘BﬂﬁPY'ﬁ"ﬂn?/PEar bonyl or

met hyl suI phony lbugyisulphomy l@mires gbiup; 3-yl group, a piperidin-3-yl group which

is substituted in the 1 position by a nethyl, acetyl, nethoxyacetyl,
tert.-butyl oxycarbonyi, norpholin-4 ylcarbonyl or et hyl sul phonyl group,

a propyloxy group which is substituted in the 3 position by a group R® or R’,

while R® and R’ are as hereinbefore defined, or

a butyloxy group which is substituted in the 4 position by a group R® or R/,

while R® and R” are as hereinbefore defined, and
X denotes a nitrogen atom,

while, unless stated otherwise, the abovementioned alkyl groups may be
straight-chained or branched,

their tautomers, their sterecisomers, their mixtures and their salts.
Most particularly preferred compounds of general formula | are those wherein
R® denotes a hydrogen atom,

RP denotes a 3-bromophenyl, 3,4-difluorophenyl, 3-chloro-4-fluoro-phenyl or a
3-ethynylphenyl group, or



WL 03/082290 17 PCTI EP03103062 a pi per.idi n-4-yl group ' ' tituted
in the 1 W@iqquﬁﬁ%ﬁp a nmethyl, ethyl, 15propyl , soprop@@?@@gaggéet hyl ,
2- met hoxyet hyl , 3-net hoxypropyl, 2- (methyl sul phonyl)-ethyl,
3- (et hyl sul phonyl ) -propyl, 2-(tert.- butyl oxycarbonyl amino)-ethyl,
am noet hyl, 2-(acetyl am no)-ethyl, 2- (ethylcarbonylamino)-ethyl,

propy| ecg-bRrRYb-AbaRyiaiyptheny? I-ehibyo-4&(G-flacdichapydairohenyledhyl ,

di met hyl am_nocar bonyl am not - et

2

2- (

(ror phal | KPYIYSey SRR B GE L BTRSY e o B g Sypthyse-
(e

3

hyl car =1 - l=_ ropyl o) A0Q) 5 -
hyl am K@(y:ﬁ;driﬁo@n){/lpg% %ﬁ%r%[ﬁ@fﬁ%i"ﬁ?ﬁ@%ﬁﬁggg%ﬁigﬁgm'hg) - propyl,
- ( nor pholchiord-4¢(pysidive Byl exyi)phipnpl @ps-chlope-GrtG-matsyltmpisiin:-Bamiong)-- et hyl , 3-

(et hyl sul ﬁhonpr/l am i no)-propyl, (am nocarbonyl) net hyl,
(et hyl amPhGBY %F8H§I ) met hyl , (di met hyl am nocar bonyl ) et hyl, (pyrrolidin-1 -
yl car bonyl ) net hyl , (nor pholin-4-yl carbonyl) net hyl, 2-(norpholin-4-
yl car bonylﬁ)&- et hyl or 3-(norpholin-4-y|car bo,n){lc%]; propyl group, a
pi peri di n -Cian%%a&y exyligroup pdrch isratpstivtedin hepbhRPeitign by@N 2- (2- oxo-
pyrrolidi nzl-=YLls (B¢ ' ek = ;
DY (3 oxomergha) TeeFEfe. Er eSS pgR ROt Ao onyiaine
2- (2- oxo- growe,hyl --i midazolidin-1-yl)- ethyl,
2- (2- oxo- hexahydropyri m din-1-yl)-ethyl or 2-(2-oxo0-3-nethyl-
hexahydropyri m din-1-yl)-ethyl group, a piperidin-4-yl group which is
subst i t ut efcydbrdig| drdupsihicAns Bibstitdted(iR th®% Pospvh e} afliamidoy! ) - propyl ,
3- (2-oxopi peridin-1-yl)-propyl, 3-(3-oxonorpholin-4-vyl % propyl ,
3- ( 2- oxo- iMetaxieeing; @thylamino pFigRinylaming agxgocrRrkenWNethadIbI i di n- 1-yI ) -
propyl, 3- . 133Gk -k s & it ~3- met hyl -
hexahydr o@%&émlﬁsﬁpﬁpwg l%%uﬁggﬂ%ﬁ@% Eﬂr?rnx%§t%5%BGM| chis
subst i t ut edorphotime-ylcabenyimeathpkarand,dBriyigrpbelit-gylcaribenipcgpyd Enyinp,

2-nmeth t hyl b I -m.eth | b I .
2 o RSN B B AL Bt or -
(di et hy| 4iiche) saphuhylabRBiglikmido yogeet yl . [ 2- (for phol i n-a-y1)
et hyl ] carbonyl’, [3-(norpholin-4-yl)-propyl]carbonyl, tetrahydrofuran-2-

a cyclohexyl group which is substituted in the 4 position by a [2-(2-oxo-
pyrrolidin-1-yl)ethyllamino, [2-(2-oxopiperidin-1-yl)ethyllamino, [2-(2-oxo-
imidazolidin-1-yl)ethyllamino, [2-(2-ox0-3-methyl-imidazolidin-1-yl)ethyllamino,
[2-(2-oxo-hexahydropyrimidin-1-yhethyljamino or [2-(2-0x0-3-methyi-
hexahydropyrimidin-1-yl)ethyl]Jamino group,

a cyclohexyl group which is substituted in the 4 position by a [3-(2-oxo-
pyrrolidin-1-yl)propyllamino, [3-(2-oxopiperidin-1-yl)propyllamino, [3-(2-oxo-
imidazolidin-1-yl)propyllamino, [3-(2-oxo-3-methyl-imidazolidin-1-
yl}propyllamino, [3-(2-oxo-hexahydropyrimidin-1-yl)propyllamine or [3-(2-oxo-
3-methyl-hexahydropyrimidin-1-yl}propyljamino group,

a cyclohexyl group which is substituted in the 4 position by an acetylamino, N-
(acetyl)-methylamino, aminomethylcarbonylamino,
methylaminomethylcarbonylamino, dimethylaminomethylcarbonylamino,

morpholin-4-yimethylcarbonyiamino, methoxyacetylamino, N-(methoxyacetyl)-



yl car bony dropyr an-4-yl car hanyl group,

PCT/ EPO31§§8)6%§/§%%2€@H di n-4-yl groupq%/m ch is substi té@gﬁ%ﬁﬁ%pﬁ@q
position by a cyano am nocar bonyl , met hyl am nocar bonyl ,

et hyl am n A

N- net hyl - Cl\?l-q?@grnet okyetal!?g? ‘;Jbgm noggé%r fﬂ Qﬁ?rzcgq\i‘-k’tletrahydropyran 4

et hoxypr onarbumyiMmtbydamlno Nbﬁebhtylox@deamonp]ahnmqmdmﬂ J - am nocar bonyl ,
i sopr opyl ocarhb henyl am nocar bo di.m et hyl am i nocar bonyl ,

di et hyl am W%W ?'){V'bff%"?)%wu"}% frrypgge?rgéﬁylfamm%l peri di n- 1- yl car bonyl ,
mor phol i n rﬁeﬂﬁb%@ﬁ|h@6é(ﬂbon?raﬁﬁh6yrlli’(§t*hl9lwhlhacélrbom%rw@tﬂ PMmino,

2, 6-di net %I nmor phol i n-4-yl car bonyl , "hononor I n-4-yl car bonyl

2- oxa- 5- azhmsti@misegacbonyjaieipe, -@lraahhulawnocarb@mm%tamiamlracyo”ﬂo[3 2.1

] oct - 8- yI | ] nyl

4 et hy1 pi P A-yC Be PR b Gt g e

tert.-but xwmrgh(airrbémktargmmdpmmhyﬂammo o N-(4- métmtmpmamkthloasbmm)st I tuted
inthe 1 p05|t on by a _met hyl sul phony[, ethyl sul phonyl,

[ 2- (o phAN FHYRQINS LPWyl ] sul phonyl, [3- (morpholin-4-yl)-propyl]sul phonyl,
am nosul phonyl , net hyl am nosul phonyl di met hyl am nosul phonyl or

nor phol i n- 4- ylsu[phonyl group, or a tetrahydrofuran 3-yl,

t et r ahydr Go¥aPhexy) oraip wWeichds sybistdptpcdnihe 4-pasitandeipa 2-me-gwielidis- a

hydr ogen at l.yQr, r

5 o oo e 7 GoPRTR L SRR ) o SRR, 2 9o i n-a-

%I %Eut yl( g)@fn’@ltmmmicmhzﬁﬁdldli-”r@t iiyd:mrhemel)wmmqgm?mm -8~ or atzilakcﬁn no) plr opyl OXY,
is-(2- t hoxyet m_i no] propyl oxy, i perazin r opyl oxy,

3-(4- net W%WE@?@TV@@&S{%'E% 9’{?8 Por % (4- thSI pi per am% 1pyl ;)%r opg;l oxy

group, a 3-(hononorpholin--4-yl)-propyl oxy, 3-(2-oxa-5-aza-bicyclo[2.2.1

] kept-5-yl) - propyloxy 3-(3-oxa-8-aza-bicyclo[3.2.1 ]Joct-8-yl)-propyl oxy
or 3- (8- oxclehexyl arqgrb\{vb[cs is substigted3nying 4astiaroyagr oup, WO 03/ 082290

19 PCTIE Fr)xqg{hg?égl%onylammo, N-(methylsulphonyl)}-methylamino,
ethylsulphonylamino, N-(ethylsulphonyl)}-methylamino,
dimethylaminosulphonylamino, N-(dimethylaminosuiphonyl)-methylamino,
morpholin-4-ylsulphonylamino, N-(morpholin-4-ylsulphonyl)-methylamino- 3-
chloropropylsulphenylamino, [2-(morpholin-4-yl)-ethyl]sulphonylamino or [3-
(morpholin4-yl)-propylisulphonylamino- group,

a pyrrolidin-3-yl group,

a pyrrolidin-3-yl group which is substituted in the 1 position by a methyl,
acetyl, methoxyacetyl, tert.-butyloxycarbonyl, morpholin-4-ylcarbonyl or
methylsulphonyl group,

a piperidin-3-yl group,

a piperidin-3-yl group which is substituted in the 1 position by a methyl, acetyl,

methoxyacetyl, tert.-butyloxycarbonyl, morpholin-4-ylcarbonyl or

methylsulphonyl group,



( -oxwrrol idin-1 -yl)-ethyl oxy 2- (2- oxopi peri oxy,

- 0XO O#/98RA%9- y1 ) - et hyl oxy, 2-102- oxo-i ni dazol | lpﬂ_f'i99¥/)c}3gﬁﬁyl 0X
2-0x0-3- methyl-imidazolidin-1-yl)-ethyl oxy,

2-
(3
(
5 oo FRBANORY LR BER s bupscitedy s positiondpia ety ethyl

EZ 0X0- Wbpﬂl IS@PFBPMYZ hy@rb&?éﬂhw)@rmétr(o&y@mpIanmrel;h:bxypﬂgpgg Y2pr opyl oxy,
(

(

(

(

th

- oxom)rp olin-4- - -(2-0xo0-imdazol idin-1-yl)-propyl oxy,

> onn edewpnon Bt Bdmeihylwlphwxdbpmw 2itert-

2- |

S oo AR CRBYEY i)y, DA GBI Rtylamino).ettw, 2.

met hoxjpt@ddwbuxﬂammq)teéhyl QHQtQHyWMTWEInWOamth)Qet hyI oxy, 2- (ami no) -
| , t | b , 2-

o oY o BNk B Rl n Y P - B R SR B L B 2 -

(et hoxyaqmqrbla@nn-nq/)caebbwgmm)zethﬁt B;(ba@tymabppmﬁyars-no) et hyl oxy, 2-
(di nmet hyl am nocar bony )-eth (pyrrolidin-I- gmcar bonyl am no) -

et hyl oxy, ( Wﬂﬁ%@@mdawrp;nr@aylbéﬂymyiq%lyoraﬂw nexpropyl( #or phol i n- 4-

et ﬁ;??ﬂ?sﬁfﬁa’yﬂh’ﬁé@%ﬁﬁfv' s st S B Lt S
or a 3- (t@(meltphmyhebeylcammmmanano)}pboqyt GpiméthiyisulBohaammiop}-pttofhy3-oxy, 3-

tyl | sul | . and X
Gonot os. a (B RKaR i i PY A DS BT HAR YD r bor Somer 3.t herr
i xt ures qﬁ@tﬁﬂgwn@c@r&@qy:)nﬁ’@thw WMHWalﬁirﬁchFtﬁ&@I)ﬁ{émﬂu(%ro%lrgﬁner al

formula | are those wherein Ra denotes a drogen at om preferably
denot es a Yicarhpaylgmathwl, yeroseimendyicgrieeny sretayls amph@hwnw phenyl group,
WO 03/ 082 ‘?rl%}r group which is
substit ut ﬁ@a rBQnﬁgg ngégﬁ%ﬁarﬁgﬁa% amsﬁoﬂ > Q%?P@ﬁ o,

tert.-butyl oxycar bonyI am no or methyl sui phonyl am no group, a cycl ohexyl

group whi Cahp|per|a iy'l E,]rulc;[u%dwhlghtlst1 guéstﬁgtseldtm?l'? tf postany a 2-(2-oxo-

pyrrolidin-1-yl)-ethyl, 2-(2-oxopiperidin-1-yl}-ethyl, 2-(3-oxomorpholin-4-yl})-

a
2-
2-
2-
2-
3-
3-
3-
3-
3-
2-
et

ethyl, 2-(2-oxo-imidazolidin-1-yi}-ethyl, 2-(2-oxo-3-methyl-imidazolidin-1-yl)-
ethyl, 2-(2-oxo-hexahydropyrimidin-1-yl)-ethyl or 2-(2-ox0-3-methyl-
hexahydropyrimidin-1-yl)-ethy! group,

a piperidin-4-yl group which is substituted in the 1 position by a 3-(2-oxo-
pyrrolidin-1-yl)-propyl, 3-(2-oxopiperidin-1-yl)}-propyl, 3-(3-oxomorpholin-4-yl)-
propyl, 3-(2-oxo-imidazolidin-1-yl)-propyl, 3-(2-oxo-3-methyl-imidazolidin-1-y!)

propyl, 3-(2-oxo-hexahydropyrimidin-1-yl)-propyl or 3-(2-oxo-3-methyl-
hexahydropyrimidin-1-yl)-propy! group,

a piperidin-4-yl group which is substituted in the 1 position by a formyl, acetyl,
methoxyacetyl, (2-methoxyethyl)carbonyl, (3-methoxypropyljcarbonyl,
methylsulphonylacety!, aminoacetyl, methylaminoacetyl|,
(dimethylamino)acetyl, (morpholin-4-ylacetyl, [2-(morphaolin-4-yl)-
ethyllcarbonyl, [3-(morpholin-4-yl)-propyl]carbonyl, tetrahydrofuran-2-
ylcarbonyl or tetrahydropyran-4-yicarbonyl group,



met hyl am am no, acetylamng, N-(acetyl)-ne )
met hoxyace Qﬁ%% (met hoxyacet yl )?[%et hyl am no, tet &gﬁ?ﬁ?@%@?9924
yl carbonyl am no, N-(tetrahydropyran-4-yl carbonyl)-nethylamno, tert.-

PuLy! Xy Cof BRRNLAILPordNpUiEh |%Q$Bé{lt&ékﬂ9ﬁ'iﬁé)'i“ﬂo)sﬂf8ﬁtﬂ}y,\é%?%ft?détN (ethyl am

i nocar bon m nocar bonyl'am no, hyl am
i nocar bonyaln)lMnea'l’bph&hﬂnmihylﬁn"(lrpmmbommnethyLahuaod:mb;zhyl (Zret hyl am no

A= G e S A R AT e e A

N- (et hyl §8lrhéeay browr)amirmvambnyt N myéipyl-ROs M emExpSropyl)-
N- (et hyl sul phonyl ) - net hyl am no, di met hyl am nosul phonyl am no,

N- (di met hﬁrﬁ'ﬁpﬁﬁ@@nﬁhdﬁﬁﬂrwmﬂlﬂ%ﬁbwl PhesY [ARINPEBOPYS Ul phony! ani no,

N- ( mor phol I onyl am no, or
[3((rmlroph "ﬁe{h Wpr%{ &%ﬁg%h@ﬁ%&r‘ﬁ?ﬁgﬁyl ﬁ%@fﬁg@@ %@Phgﬁ]n )?:-yl group,
a pyrroli dJIFDBifB}'Ily-I’I gjcenh:pnuh|nmrphelrr&éﬂ&marbumyd&-inmthwmcﬁppolm-n|- on by a tert -

but yl b | t hyl sui vl ' di,n-.3-

oi per o nAPayoR e ARTWRRT Tt ¢ TlitRonsh MBS o REIE ABP i er .

but yl oxycar-beaflagli-b m;&:zbyz S UHRSPUBL) IcibRvp), 3eoki-BRiZatbiBydols 2. 9[RuB- a

pi peridin-4-yl group which is substituted in the | position by a nethyl, WO
03/ 082290 Yieerbefty|Ep®xeo3e82-bit N 2atlpeingyicarieny) 4-methylpiperaZin-1-

di net hyl rb I t hyl
(2 I(tmérty- %IuEtd;?Gﬁgllc%regt&rﬁ{yrﬁg%notﬁog]?ﬁélﬁé%bgw%xget %ﬁg@(@a?ﬂew )altm' no) et hyl ,
2- (et hyl sul phonyl am no) et hyI cyano, acetyl, methoxyacetyl,

di met hyl hol.
Eelt Ehyér %thg A'M:%r 'Cgéslt %%%ﬁftﬁad%}%?}ﬂosﬂw&ar%py| ani nocar bonyl ,
phenyl am m@@mymrpﬁonydlewww@hwmﬁmwbhn %ﬁ?f—é‘ﬂﬁ%é‘&lﬂﬁ&x%ﬂb[?ﬁy|

pyrrolidin-1 -yl carbonyl, piperidin-1 -ylcarbonyl, holl n- 4- charbonyl,
- (morpholin-4-yl)-propyljsulphony!, aminosulphonyl, methylamlnosulphony

dimethylaminosulphonyl or morpholin-4-ylsulphonyl group, or

a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yl group,
RY denotes a hydrogen atom,

a methoxy, difluoromethoxy or ethyloxy group,

a 2-(morpholin-4-ylethyloxy, 3-(morpholin-4-yl)propyloxy or 4-(morpholin-4-
ylYbutyloxy group,

a 3-{dimethylamino)propyloxy, 3-(diethylamino)propyloxy, 3-[bis-(2-
methoxyethyl)-amino]propyloxy, 3-(piperazin-1-yl)propyloxy, 3-(4-
methylpiperazin-1-yl)propyloxy or 3-(4-ethylpiperazin-1-yl)propyloxy group,

a 3-(homomorpholin-4-yl)-propyloxy, 3-(2-oxa-5-aza-bicyclo[2.2.1]hept-5-yl)-
propyloxy, 3-(3-oxa-8-aza-bicyclo[3.2.1]oct-8-yl)-propyloxy or 3-(8-oxa-3-aza-
bicyclo[3.2.1]oct-3-yl)-propyloxy group,



met hyl rmr%@b ?%ggar bonyl, 2, 6-di ngthyl morpho Iin- ﬁ%ﬁg%g@)gbg‘?

honDnDrpholln- bonyl , 4 nethylpl erazi n-1-yl carbo
|sopropyloxycarbonyl tert.-butyl oxycarbonyl, nethylsulphonyl

di met hyl a r | I .
tetrahydr %?%lﬁﬂx% belldetr &H lbk?a%%O?IPbIEEH?E]tl“gR%WS aZfII 34 y1l group,

Rd denot e@x.@mwgh@lgbﬁ i) emloayn%{(mp fmnd@tdhginekyl)getbwpxyaz (2-ox0-3-

o1 ) but y1 ol SR L BRI g Rei B RN Rt RRA oy
group, a r(vet- bm%)metHwhexahyc&o?yrﬁﬁi‘dm-bhyiyémymgrgp@urp'I am no) - et hyl oxy,

2-am no- et hyl oxy, 2-(acetylam no)-ethyloxy or
2- (et hyl sul phonyl am no) - et hyl oxy group or a

3-(tert. -
L RS AT ASLBROP PSR SISIASNY 1 oy

denot es a axEMageeliratomn- PMYWOBZZ%OQWMNlElnPl}Srﬂ)E}ﬁmﬂoxheE (2-pa0t oner s,

h e, bi I
heter ocyelt DY BLaP I PRl a7 2-H8 bel B oaimlE 247 Vel | as the
sub- gr oupgprepgcky bed-(@soxeed-nethyicheamgdrogyardidiau -apyopiehegrioegs, nost

particularly preferred and especially preferred, special nention should be
made of those conpounds wherein (a) R denotes a cycl ohexyl group

substi tut g t'?]em@(y? e?%ﬁd»h} o terﬁ %utﬁoﬁﬁé@h@ﬁyl?n@@;nhy%w 3 Fgéﬁlmrﬁzf youp

optionally substit n the es’a piperidin-3-yl
group opt |ab|'m3dbk3y Z(Anstylamire- ethylohxa 2Hgibglcaibonylan(idd)-&hgkxgt 2s a

fenot es. 5 (PEAVRYEMBHARIITFoNe Rt on ity Rarmaiu e g opyt an- 3- v
group, or (metoxyadentimmhod-ctiRfoal YdetyamihadtayborgiaHiho)-ethyloxy, 2-
(dimethylaminocarbonylamino)-ethyloxy, 2-(pyrrolidin-1-ylcarbonylamino)-
ethyloxy, 2-(piperidin-1-yicarbonylamino)-ethyloxy, 2-(morpholin-4-
ylcarbonylamino)-ethyloxy, 2-(methylsulphonylamino)-ethyloxy group, 2-
(ethylsulphonylamino}-ethyloxy or 2-(butylsulphonylaminc)-ethyloxy group, or

a 3-(tert.-butyloxycarbonylamino)-propyloxy, 3-(amino)-propyloxy, 3-

(acetylamino)-propyloxy or 3-(methylsulphonylamino)-propyloxy group,
and

X denotes a nitrogen atom,

their tautomers, their sterecisomers, their mixtures and their salts.
Particularly preferred compounds of general formula | are those wherein
R? denotes a hydrogen atom,

R® preferably denotes a 3-chloro-4-fluoro-phenyl group or also a 3-

ethynylphenyl group,



whil e Ra, X in each case arg as hereinbefor
follomﬁng\g?éoﬁgﬁ??gged as exanpl es o%ﬁbartlcularly prgpﬂﬁégggggﬂggunds of
general formula I (1)

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-((S)-tetrahydrofuran-3-yl oxy)-7-
met hoxy- qui nazol i ne, (2)

4-(3-chl d?odendtes:arczyclnﬂr@myl granp ndiictt is( suhistitigd irothe 2ipoditiph doyyagn 7-

met hoxy- qU|n oI| 3 hl or

T uor 0. p PP aReAS e, St PEbidhfarstuiaming rraspylssiphapylamino

et hoxy- qwg‘.ragpl i ne, WO 03/ 082290 23 PCTI EP03/ 03062 (4)
4-[(3-chloro-4-fluoro-phenyl)am no] -6-(trans-4-am no-cycl ohexane- 1- -

yl oxy) - 7- met hoxy- qui nazol i ne, (5)

4-1(3-chl | | ]
cyE:I(ohgxagJe 1&0ﬁé>§ﬂ’§; mﬂﬁ@é@dgf’%%é’(‘f‘gﬁ@i p%s%ﬁ?ﬁﬁ‘énﬂﬂc?”y am no

4-[ ( 3- chl onethylantioopdiprashylairams, ran:]et)ﬂammq;)ét-(aha’uymmdtbydymm met hoxy-

I 3- 4f |
ol 60 1 Rarkkadsly BRSNSty RE DDA o atrabwgopwnol i ne. (8)
4-[(3-chl qn@arﬂbhwaﬁmncph@wr)aagumbraﬁr @qu@arﬂo #1?@%%% Rert4-yl)-
propyl ] sul phonyl am i no}-cycl ohexan- 1- met hoxy- qui nazol i ne, (9)

4-[(3-chl M'%Y%P@n)ﬂﬁ@ﬁw )MﬁEHUPUBdQW@WMWHerWWlBOyNoxy) 7- m

et hox u

4- [(3ycﬂl %1”8%?% p g?ﬂglrﬁrwgf %' eith%llamlr}loc{a[r%orzylarpmol I n-4-yl)-

propyl ] sul(dimmethylammmﬂrbowl )-ofetR glaniing, | Xyiperdinet Iytmybcﬂwl)nazol ine, (11)

fre'E ggxshg(&{lﬁtgﬂﬂfnhllﬁgrr%@ ;gjoq% A-yrna%cl rgnnonﬁlt Prr\tlorp o r?rélI carb%nw oxy) - 7-

4-[(3-chl Qﬁ fdmaabowp(haﬂéiwywél@}:m@riyicér&w|§m@kﬁw'arﬂnw ) car bonyl ] -

pi peridin nmet hoxy- qui nazol i ne

4-[ (3-chl G’ﬂ@%& 1ag5waﬁyf\ll)(mﬁthﬂful9hpmylpm@ Weryjmat hyl ) car bonyl | -

pi-peri di n-4rvEQXKbnyiafh & RYethylsLaHRn Asnethylamino,
dimethylaminosulphonylamino, N-(dimethytaminosulphonyl)-methylamino,
morpholin-4-yisulphonylamino, N—(morphoEin—4—yIsuIphonyl)-methylamino, 3-
chloropropylsulphonylamino, or [3-(morpholin-4-yl)-propyl]sulphonylamino

group,
a pyrrolidin-3-y| group,

a pyrrolidin-3-yl group which is substituted in the 1 position by a tert.-
butyloxycarbonyl or methylsulphonyl group,

a piperidin-3-yl group,

a piperidin-3-yl group which is substituted in the 1 position by a tert.-
butyloxycarbonyl or methylsulphonyl group,

a piperidin-4-y| group,

a piperidin-4-y| group which is substituted in the 1 position by a methyl|,



(14) 4-[(3pehbek | uor o- phenyl ) am i430] - 6- (| - cyano- pj L @i 8oy OXY) - 7-
et hoxy- qui nagol i %ggév\o 03/ 082290 24 FCT/ EP03103062 (1E?ﬁ!”liﬁlbgﬂédéb

4-1 (3-chl or o-4f | uor o- phenyl ) am no] - 6-{ 1- [ ( nor phol i n- 4-yl ) sul phonyl ] -

pi peri di n-4 L
4-[ (3-chl cgr gﬁi‘fﬁ@lﬁ H(’)?'Z))Z'Tmagﬁbpwmﬂ#h Qﬁfmilddé?borg%)g%%}rgl réﬂgrpgtoﬂg z;

am no [b@g
pi peri di n- AC%fb@RWm@'ﬂ%t%%%f -gully ey enbesylaming)ethyl( 3-aotinostbyl) 2-

o ool SResARmBledys Ut dsuBAOTRAIIRLT & sy Pk =
4-1(3-chl meﬂ@x?bmﬂyb{qﬁh@ﬁyﬁlé&mmd)@d:et@l— {momrRiia- 4{(|9’@:rawjlol i n-4- yl)carbonyl am

I noj - cyclghexan 1 ui_nazol i ne,

4-1(3- chl dPBRALGPRKS %&mfarym%y laEnesaARNY- 'FPPrES’er’IﬁW'PHC@,monyl

) sul ph ; oy
1 e e K o St (01 o

acetyl am |ny@méldﬁbkyjcaqmmﬁz@pen@n—‘(—ymprbonyl morpholin-4-ylcarbonyl, 2-

et hanesu BRGNS AR B 2 B HGL P RS B kIR MRl ety o)~ (=
4-[ (3-chl amacéhnbrpm|n-4;meamc3r@fm4am]etr@d;6|betarzahycwcfwmﬂ 4-yloxy)-7-(2- m
et hoxy- et hox ng naz as well as their salts. The conmpounds  of

general fdFPRIP PXK%@)" BBV f%b oxysareeafipnetsuWrond.of | owi ng net hods: a)
reacting @,ﬁ@ffg%ﬁhog[, ARSI & mbasHBh & - 25 PCT/ EP03103062 R--1
N ~Rb wherein (ﬁﬂ}] 9 Xrgrgjas heyﬁmﬁgﬁggg‘fﬁned with a conpound
of general formula Z' - Rc , (1'l'l) wherein

a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yl group,

R® denotes a hydrogen atom,

a methoxy or ethyloxy group,

a 2-{(morpholin-4-yljethyloxy, 3-(morpholin-4-yl)propyloxy or 4-(morpholin-4-
yl}butyloxy group,

a 2-(3-methyl-2-oxo-hexahydropyrimidin-1-yl}-ethyloxy group,
a 2-(methoxy)-ethyloxy, 2-(tert.-butyloxycarbonylamino)-ethyloxy, 2-amino-
ethyloxy, 2-(acetylamino)-ethyloxy or 2-(methylsulphonylamino)-ethyloxy

group or

a 3-(tert.-butyloxycarbonylamino)-propyloxy, 3-amino-propyloxy, 3-
{acetylamino)}-propyloxy or 3-(methylsulphonylaminec)-propyloxy group,

and

X denotes a nitrogen atom,



Rc is as hereinbefore defined and Z' denotes a | eaving roug such as a
hal ogen at¥f 040§2280chl orine or bronide atom a sul phBEW% Q3/§8688 such as
a met hanesul phonyl oxy or p-tol uenesul phonyl oxy group or a hydroxy group.

Wth a conpound .of general, formula |I1] wherein Z . denot a hydroxy group,
t he react Hﬁﬁlr?@utegle?sr,gﬁelg)a{ergewspwgr%rtég[éH%tuEﬁs andy d?ajttss'r ng agent,
preferably in the presence of of a phosphine and an azodi carboxylic acid

derivative_such_ as e.g. triphenyl phosphi ne/diethyl azodi carboxyl ate,
conveni ent@fthebicydis helsrocydigiobrs AegeRgrahierabial audesgihedomave as,

tetrahydr Qf o INab'e t : ycokdi at

t enper at u?‘(’aéér%é(;%hv(é/g%lgd(g%@nﬁ%@%@,%ﬁ'%%‘%@ﬂggl ggrzlggh%g érafﬁ:aés bet ween

-20 and 80wstiparliculary preferep ragaspeciatip prafesedf sppmim magntfcor shdudd | wher ei n
of. .t he optional I%hsubsti tuted al kyl oxy groups nenti oned

Rd denot ei’ ong1 & D

her ei nbef §FeMAPE L PR OTPRAYHHANG  ener al fornul a WD 03/ 082290 26

PCT/ EP03103062 0O-H (1V) wherein Ra, Rb, R and X are as herei nbefore
defined, wi th a conpound of eneral formula Z2 - Rd, , (V) wherein Rd,
denot es a (@1Radgneigs evriphexy! geaupsubstisied Sulhs 4 pasanby 1 to 3 fluorine
atons, an ethyl group substituted by 1 to 5 fluorine atons, a C2_4-al kyl
group substituted by a group R6 or R7, where R6 and R7 are as herei nbefore
defined, d4bR°denblegla pyrouliindd-gigrosp sptisnallysubdtituyedirptier bpositioy| |

pi peridinyl or honopiperidinyl group substituted in the |I position by the
group R8, or a Cl-4-alkyl group which is substituted by a norpholinyl
group subgtj RUHEAoteR & PiperidinPRsi &icRp dbtiohBRy Qﬂt?é%@ut@&in%ﬁ%dgﬁidnﬁ‘ each case

is as hereinbefore defined, and Z2 denotes a |eaving group such as a
hal ogen atom an al kyl sul phonyl oxy, aryl sul phonyl oxy or a hydroxy group.

T the | equi g qghowa g%(éilpgriﬁﬁ]l~&)%$§r0%t[i)o t%%%!}sr gﬁlﬁ%ﬁﬁt@d%itﬂgﬂ dYspige, of

i odi ne. atomor an al ul'pho oxXy Oor ar onyl oxy group such as the
met hanesul phonyl oxy or p-tol uenesul phonyl oxy group, the reaction is

(e) R®denotes a tetrahydrofuran-3-yl group,

(f) R° denotes a tetrahydropyran-3-yl group, or

(g) R®denotes a tetrahydropyran-4-yl group,

while R?, R?, RY and X in each case are as hereinbefore defined.

The following are mentioned as examples of particularly preferred compounds

of general formula I

(1)  4-[(3-chloro-4-fluoro-phenyl)amino}-6-((S)-tetrahydrofuran-3-yloxy)-7 -

methoxy-guinazoline,

(2)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-

methoxy-quinazoline,

(3)  4-(3-chioro-4-flucro-phenyljamino]-6-({R)-tetrahydrofuran-3-yloxy)-7-

methoxy-quinazoline,



pr ef er abl arried out in the presence,_of an organic of i ni ase such
as pot as&?’@rﬁ%@@%%%te, sodi um hydri dé or N et hyl - di |é9ﬁ%‘%@$’gﬁﬁﬁ£ If the
| eaving group is a hydroxy group, the reaction is carried out in the

presence of a dehydrating agent, preferably in the presence of a phosphi ne
and an azodicarboxylic acid derivative such as e.g.

tri phenyl phps pAiiig/chicebdyflucragsrtinydamng)icGalieansel-ahrineicgdelohtrams-apar e
conmpounds of gener?é formula I wherein Rd denotes WO 03/082290 27

PCT/ EP03/ 03062 YSP)-Gtmefoxy PPoned al kyl oxy groups which is
substituted by an optionally substituted am no, al kylam no or dial kyl am no
group or by an optionally substituted heterocyclic group bound via an

i m noni tr¢gen dtlddachicsacd-iluaospramyfanminb] - (transed-atethanesdiphomdamine-Ra, Rb,

R and X are as hereinbefor fin nd_ 7 notes a |eaving group such as
a hal ogen atomcyglf)é?x%ﬁed Tﬁ?’?’ﬁg'&%%%ﬁ%lﬂga%ﬁ' or a sul phonyl oxy group

such as a net hanesul phonyl oxy or p-tol uenesul phonyl oxy group, with
anmoni a, a_correspondi ng, optionally substituted al kyl am ne, dial kyl am ne
or an ini h®) coﬁp%%‘%ﬂ'%?'%ﬂi@@tﬁh%”@”@w]@(RilPe"de’fﬁ"'\?!dPW)Js""ﬂEHEP@()T, such as

nor phol i ne, fobuﬁ.@%ﬂbg d) In order to prepare conpounds of gener al
formula | wherein Rd dehotes a hydroxy group: Cleaving a protecting group

froma conpound of general formula (VIl), wherein Ra, Ro, R and X are as
her ei nbef defined an d" denotes_a i ch be converted into a
v oxy okblp, e ol Mo R Sredett e e B B s ol 1y
substituted beRmuyPrymetHixg-quindsdiifet hyl si |yl oxy, acetyl oxy, benzoyl oxy,

nmet hoxy, ethoxy, tert-butoxy or trityloxy group. The protecting group is
cl eaved for exanple by hydrolysis in an aqueous

(8}  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{[3-(morpholin-4-yl)-
propyl]sulphenylamino}-cyclohexan-1-yloxy)-7-methoxy-guinazoline,

(9)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-3-yloxy)-7-

methoxy-quinazoline,

(10)  4-[(3-chloro-4-fluoro-phenylyaminoc]-6-(trans-4-{[3-(morpholin-4-yl)-

propyl]sulphonylamino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline,

(11)  4-[(3-chloro-4-fluoro-phenyllamino]-6-(1-methyl-piperidin-4-yloxy)-7 -
methoxy-guinazoline,

(12)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(morpholin-4-yl)carbonyl]-

piperidin-4-yloxy}-7-methoxy-quinazoline,

(13)  4-[(3-chloro-4-flucro-phenyl)amino]-6-{1-[(methoxymethyl)carbony!]-
piperidin-4-yloxy}-7-methoxy-quinazoline,

(14)  4-[(3-chloro-4-flucro-phenyl)aminc]-6-(1-cyano-piperidin-4-yloxy)-7 -

methoxy-quinazoline,



sol vent, I r, isopropanol/water, acetic acid
tetrahydrg@’g)rgw\?éﬁéﬁ or di oxan/ wat er, 4n the presenceé%§%0y9§86guch as
trifluoroacetic acid, hydrochloric acid or sul phuric acid or in the

Dot e W57 RS G0y DI d). PRAMBRAMAL AN SRIEAPADRE 252 U

hydr oxi de ‘or” aprotica ce of 1 odotri sil ane, at
t enperat ures |lpipenshin-4oylaxd-AaGEhoprqlienabline, at t enper at ures between 10 and
100C. However, a benzyl or nethoxybenzyl group is cleaved, for exanple,
hydrogenol ytically, e.g. with hydrogen in the presence of a catal yst such

as pal | adiign chABGPidrol AflgorpubligHianinbMe N -(SaestyimiRBLAANG . et hanol ,
ethyl acetate or glacial acetic acid, optionally with the addition of an
aci d such Pé%e”qi'?rﬂr%@h!’]o?-i@%@*lﬁ%\maﬂéhﬁ%ratures between 0 and 100C, but
preferably at anbient tenperatures between 20 and 60C, and at a hydrogen
pressure of 1 to 7 bar, but preferably 3 to 5 bar. A 2,4-di net hoxybenzyi
group, hougver 4-j(8-chioreféflatroypludreddaednolb-{trarid-dor oacetic acid in the

(
presence anisole. Atert.butyl —or nzyl .group is cl eaved for_ exanple by
treating \(i{q"ﬁ'e ?%{EIW)S@B%WVE‘S‘”‘{W]WB@%%’@?560 T%d,m Yodtin8ePi&aci d or
hydrobrom c acid or by treating with iodotrinmethylsilane, optionally using
a solvent such as nethylene chloride, dioxan, nethanol or diethyl ether.

e) I n orddi8} o pHEphiaocbiyeronelervf)agunel G trang-fi(racphafierdei n Rc” contains a

e o E e I s R
as hereinbefore defined and R has the neanings given for R hereinbefore,
brot ect ng ! 8 odb S Riorar-Hiir e SRR o A HIKBOBPBls Gr e for exanpl ¢

the fornyly)sapporiantinbLEHMRBEAL Y Iox§]-Pan¥EakPAHazolih&! t - - but oxycar bonyl,
benzyl oxycar bonyl , benzyl’, methoxybenzyl or

(20)  4-[(3-chloro-4-fluoro-phenyl)aminoc]-6-(tetranydropyran-4-yloxy)-7-(2-
acetylamino-ethoxy)-quinazoline,

(21) 4-[(3-chloro-4-flucro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-

methanesulphonylamino-ethoxy)-quinazoline and

(22) 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(tetrahydropyran-4-yloxy)-7-(2-
methoxy-ethoxy)-quinazoline,

as well as their salts.

The compounds of general formula | may be prepared for example by the

following methods:

a) reacting a compound of general formula



2, 4-di met hoxybenzyl group, while for the am no group the_phthalyl group is
an additi%W ‘WyB§§§$ ility. The proteéding group is clB @éP@%W%QQ npl e by
hydrol ysis in an aqueous solvent, e.g. in water, isopropanol/water, acetic
aci d/water, tetrahydrofuran/water, or dioxan/water, in the presence of an
acid such as trifluoroacetife i@, hydrochloric acid or sul phuric acid or
in the presence of an alkali base such as sodi um hydroxi de or
pot assi um hydr oxi de or aproti . gO-+iW the presence of
i odotri net hyl silane, at tenpé pet ween 0 and 120C, preferably at
t enper atures between 10 and eyer, a benzyl, nmethoxybenzyl or
benzy[ oxycar bonyl group is cl égyéd,~For Rréxanpl pydrogenolytically, e.g.
wi th hydrogen in the presence of a catalyst su W as pal | adi um charcoal in
a suitable solvent such as nethanol, ethanol, ethyl acetate or gl acial
acetic acid, optionally wwth the addition of an acid such as hydrochloric
acid at t &YRSEEEY ures between 0 and 100C, but preferably at anbient
t enperatures 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
pr ef er abl R% I%aR&@n‘cirX are &t heraaloeforedafinat], witht dneompesrd of gehewti sol e. A
tert.butyl._or tert.butyl oxycarbonyl group is preferably cleaved by treating
with an QV%P@uch as trifluoroacetic acid or hydrochloric acid or by
treating with iodotrinethylsilane optionally using a solvent such as
net hyl ene chl oride, dioxan, methanol or diethyl ether. WO 03/082290 30
PCT/ EP03103062 A trifluoroacetylZgrBup is .fHldferably cleaved by treating
with an acid such as hydrochloric acid, optionally in the presence of a
sol vent such as acetic acid at tenperatures between 50 and 120C or by
treati ng whdresodi um hydroxi de solution, optionally in the presence of a
sol vent such as tetrahydrofuran at tenperatures between 0 and 50C. A
pht hal yl group is preferably cleaved in the presence of hydrazine or a
primary ammg asUidtembeltrt Mgt 2Pd ZtdHAS: BSefVing gl d@H B4l N a sol vent
such as nethanol, ethanol, isopropanol, toluene/water or dioxane at

halogen atom, e.g. a chiorine or bromine atom, a sulphonyloxy group such as

a methanesulphonyloxy or p-toluenesulphonyloxy group or a hydroxy group.

With a compound of general formula Il wherein Z' denotes a hydroxy group,
the reaction is carried out in the presence of a dehydrating agent, preferably
in the presence of of a phosphine and an azodicarboxylic acid derivative such
as e.g. triphenylphosphine/diethyl azodicarboxylate, conveniently in a solvent
such as methylene chloride, acetonitrile, tetrahydrofuran, dioxane, toluene or
ethylenglycoldiethylether at temperatures between -50 and 150°C, but

preferably at temperatures between -20 and 80°C.

b) In order to prepare compounds of general formula | wherein R? denotes

one of the optionally substituted alkyloxy groups mentioned hereinbefore:

reacting a compound of general formula



t enper at ur. 20 and 50C. f) Inorder to prepar f

gener al fomag}o\&%ﬁgrei n Rc contali nsrbz?n al kyl group Eggggpﬁg{bgg’egy an
optionally substituted am no, al kylam no or dialkyam no group or by an
optionally substituted hetepg@cycliic group bound via a nitrogen atom
reacting a conpound of geneFai d?rrul a R\N ,Rb Z3 wherein Ra, Rb, Rd and X
are as hereinbefore defined, Z3 denotes a |leaving group, for exanple a

hal ogen at om such as a chl orj nesor _hroni@e atom or a sul phonyl oxy group

such as a net hanesul phonyl oxfy or UeneBul phonyl oxy group, and R'" has
t he meani ngs given for R her |i nhe ith the proviso that a hydrogen
atom bound to an aliphatic cartbbn atrom rQ@—pl agﬁi by the group Z3, with
anmoni a, a correspondi ng, optionally substituté | kyl am ne, dial kyl am ne
or an imno conpound or the appropriate salts or derivatives thereof, such

as nor phol ine, .fag l e, ,MO 03/082290. 31 PCTI E PQ3/03062 If according to
the i nventIEHeD @m%ec;&ﬁga%ngéﬁ@rszﬂer?'agﬁ{ﬂr%dfe%%&d’lﬂﬁéﬁn%?fnp%ri‘%ﬁfcont ai ns
an am no, gdreybl@Bihgizor i mno group, this may be converted by acylation,
cyanation or sul phonylation into a correspondi ng acyl, cyano or sul phonyl
compound of general formula I, the acylating agents being for exanple

i socyanate, carbanoyl chlori dezz_c gboxyl i c ac'\g hal i de, carboxylic acid
anhydride and carboxylic acids with activati ng agents such as N, N -

car bonyl di i m dazol e, N, N -dicycl ohexyl carbodiim de or

0- (benzotri,azol - 1z3y] ) -, N, [ N -tetranmethyluroniumtetrafl uoroborate,
the sui phdHE&N Eé“%’%j’@?ﬁ%a %éﬁ“@"gm%mle% Orsdssulnditytad Byyhia8i ng agent s

bei ng chl qfjoRfieitomB! SREYARASENsuRRRABH dyf1 & §ANBANS dickhs aers! &ifior mul a |

i s obtained which contains an am.no, 7 al kyl am no or Imno group, tthis may
be conver t@auppubsitytest boa gseup BiweRvwhere R® and R’ are as hereinbefore

defined, a Cq.s-alkyl group which is substituted by a pyrralidinyl, piperidiny| or

homopiperidinyl group substituted in the 1 position by the group R®, or a
Ci-4-alky! group which is substituted by a morpholinyl group substituted in the
4 position by the group R®, while R? in each case is as hereinbefore defined,
and

Z? denotes a leaving group such as a halogen atom, an alkylsulphonyloxy,
arylsulphonyloxy or a hydroxy group.

If the leaving group is a halogen atom such as a chlorine, bromine or iodine
atom or an alkylsulphonyloxy or arylsulphonyloxy group such as the
methanesulphonyloxy or p-toluenesulphonyloxy group, the reaction is
preferably carried out in the presence of an organic or inorganic base such as
potassium carbonate, sodium hydride or N-ethyl-diisopropylamine. If the
leaving group is a hydroxy group, the reaction is carried out in the presence of
a dehydrating agent, preferably in the presence of a phosphine and an
azodicarboxylic acid derivative such as e.g. triphenylphosphine/diethyl

azodicarboxylate.

c) In order to prepare compounds of general formula | wherein R® denotes



al kyl ation_in respondi ng al kyl conmpound of general_ fornula | and/or
if a conpd{\!ﬁ)dé@p%aéﬁéral formula | is4btained which cBrT&FRIE3ERRor o-

C _4-al kyl sul phonyl or brono-C _4-al kyl sul phonyl group, this may be

g;)nn\r/]gr tCIedf '@%ﬁtﬁg%tbﬁﬁgw\%nk g@%%mod&é]kg;@? %P?C i %@ﬁg@?fﬁ%ﬁ%\{ aBener al formula
1 is obt aioptidnaly shostinteai 21sina, bikylamind ok ﬁimmrmhg[ﬂr%(nycar bonyl i i no

N-al kyl - N- tert ut y|. oxy r bon | Yami no or a N-tert

group, thi ’l‘?ﬁ?l%%UQ%ﬁVéﬂﬁ@&eﬁﬁ@'CangHP%ﬂgﬂdﬁ AQ IMAANERde &9Mkni no or

i mno conpound of general fornmula | by treatnent with an acid such as
hydrochloric acid or trifluoroacetic acid. In the reactions described

her ei nbef deactinghg cogwerindef gepapal fpimegdeant such as hydroxy, carboxy or

i mno groups may be protected during the reaction by conventional
protecting groups which are cleaved again after the reaction. For exanple,
a protecti grougb for a hydroxy group may be a trinethylsilyl, acetyl,
trityl, benzyIlNor tetrahydropyranyl group. WO 03/082290 32 PCTI EP03/ 03062
Protectlng grups for an am no, alkylamno or imno group may be a fornyl,
acetyl, trif ACRE) hpoxycarbonyl tert. but oxycarbonyl,

benzyloxyca pbony -nzyI nethoxybenzyl or 2, 4-di net hoxybenzyl group, for
exanpl e. i\p ) ﬁ used |s optlonally subsequent |y cleaved for
exanpl e by hyﬁroly5|s @n Zﬁ BETS sgiwent, e.g. in water,

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

di oxan/water, in the presence of an acid such as trifiuoroacetic acid,
hydr ochl ORjieraf g ggb fl Ife 36 IHdr@hbbfdrd Bﬁfmé}f Eﬁ@Q@%eﬁBtéasn al kal i met al
base such as sodi um Rydroxide or potassium hydroxi de or apro?lcally, e.g.
in the prdsaviog godup sddt as adiigdas atane,e.ata chlenpeatborremebatbweena0 and

ot hoxybert i ooy B SRS A A BT B ey PR oL 8 s R o B

hydr ogenolgrpiygsal |y, e.g. with hydrogen in the presence of a catalyst

Lot e CLI Y

with ammonia, a corresponding, optionally substituted alkylamine,
dialkylamine or an imino compound or the suitable salts or derivatives thereof,

such as morpholine, for example.

d) In order to prepare compounds of general formula | wherein R? denotes a

hydroxy group:

Cleaving a protecting group from a compound of general formula

Ra Rb
\N/
X7 O\Rc
L
N Rd VI,

wherein R?, R, R® and X are as hereinbefore defined and R* denotes a

group which may be converted into a hydroxy group, for example an



such as pe‘b,lda I rcoal in a suitable solvent such |.....et hanol ,
et hyl acet teg%@%ﬁgﬁi al acetic acid, tionally with ?ﬁﬁ%@?@&ﬁ%f an
acid such as hydrochloric acid at tenperatures between 0 and 100C, but
preferably ' RS t at a hydrogen
pressure O%Fﬁffnafﬁ%nggsﬂgﬁeﬂbut zg@é& ?g@;ﬁyﬁ‘@ﬁﬁ%@gls@ggxﬁ%@?t ﬁ&gf’ met hoxybenzyl
group, hovmarzoyloxy, metteher etiloxyclesimetdxy or tritylbkyigramacetic acid in the

presence of anisole. Atert.butyl or tert.butyl oxycarbonyl group is
preferably cleaved by treating wth an acid such as trifluoroacetic acid

or hydr ochirey potécting goubYs tleaab fer é’)éafnﬁ'pleib?dg_ﬁfélwé y b idoaguept i onal |y
using a solvent such as nethylene chloride, dioxan, nethanol or diethyl
ether. A tS9aNhop-Satievgler geopipragoliwates, aastic agidwasl, by treating with an

aci d such t@ﬁ‘ahWrGﬁgﬁmg\fét%rgor%Bgan%%roPft'\tﬂ%y r{égﬁﬁ&e%fpeargééﬂgsﬁlc fagd sol vent

such as acetic acl nperatures be an y treating
wi t h sodi driflinyrdeosticiacidsioydrocbloric apid amaliphyuricnaditer pr teepresende of a0l vent

such as tetrahydrofuran at tenperatures between 0 and, 50C. WD 03/082290 33
PCT/ £ P03 AU oYt P50 HON 5 QB SUHES RS SHEREPSL BYSHE® STobt ai ned. may
be resol veghrotidaly, Ehein tHRNFREEAcER ESicaBHNMthIASE R eEMperat@@sMeNnt | oned

her ei nbefore. Thus, for exa cis/trans" m xtures nay be resolved into

| e,
their cis bafyeepand %%.Qrgp%wy@émner@yr@mbﬁtwem d8andoH® 6ptical | y
active carbon atom may be separated into their enantioners. Thus, for
exanple, the cis/trans m xtures may be resol ved by chromatography into the
ci s and t rdoweveypameszyharmefhoxybenzyd gpoumid ©ledvede fereadanipggenul a | obt ai ned

whi ch occyr .as racenates may. eparated by nethods known per se (cf.
AL nger  ReTSed T tERIE e & With Ry AR dee PlpSrce Bt SHch w81 6,
Wley Intefadentenartdailh 4 stitadid ebleRPiiGrhs AtithaRsIestnand, egpounds of
general fornmula | with at |east 2 asymmetric carbon atons nay "be resol ved

i nto thei rAcgiaistcs Glami@racelia acith aptisnallyowith the adgitios iof an-asitkaiicass
di fferenc i . f hy, and/ or
fracti onaﬁd{:‘?@-‘sl a %lagra%{? ?%“Hﬁg%megﬁetﬁﬁ%@ %gng%%ﬁc}gﬁgg Iéqu{)al%i)f %sad in
racem c f ambienhiynperatures between 20 and 80°C, and at a hydrogen pressure of 1

to 7 bar, but preferably 3 to 5 bar. A 2,4-dimethoxybenzyi group, however, is

preferably cleaved in trifluoroacetic acid in the presence of anisole.

A tert.buty! or benzyl group is cleaved for example by treating with an acid
such as frifluoroacetic acid, hydrochloric acid or hydrobromic acid or by
treating with iodotrimethylsilane, optionally using a solvent such as methylene

chloride, dioxan, methanol or diethyi ether.

e) In order to prepare compounds of general formula | wherein R° contains a

-NH- group:

cleaving a protecting group from a compound of general formula
Rb

R~

(VIHI),




may subseqH@ﬂ esol ved into the antioners as ' gﬁﬁl& e. The
enanti oners a@% pre?grabl y separated lﬁ]col umm separ a{TFg#”cQJES §?ﬁ phases
or by recrystallisation froman optically active solvent or by reacting
with an optically active substance which fornms salts or derivatives such as

e.g. esters or ami des W|th the racem ¢ conpound, particularly acids and
t he act|\Mﬂ%’@lrd&,lﬁ?«atﬂv@siKraralasmembefweeieﬂnedmddsféplaaasathmg t he

b < o tnernneRaell Br R oRhaeRin it I eiiRe MR ReMaA | podes may  be

rel eased fprotactdenitiogea adb@st er eoneri c sal ts or der| vatives by the action
of suitable agents. Optically active acids in common use are e.g. the D
and L-fornms of tartaric acid or dibenzoyltartaric acid, di-o-tolyltartaric
aci d, maliCoRfdrfionBBReedimgafbd fcﬁ-ad?‘iné}ﬂ u | aci d,
aspartic acid or quinic ac?gﬁ pS pt i caq% 5%@%@061 i nofgé%hgr%% for
exanpl e (Fpr @xampbe-therfomwl afm'iybtflfbprma;mltyiyethaxymarboaxdyI group in amdes,

for exanpl m.ent hyl ox Furthernore, the
conpounds t%'%t E@t?sﬁg'fe%{%f)g%9 @(I%%v A QMFW?QRQQQ%‘Z rﬂer eof ,

par ti cul ard, §-dimetrxghemse gt aura hIREoF Heoarhlt® GHBYBIRE BAIHEANIGodS ReMt abl e WO
03/ 082290 34 PCT/ EP03/ 03062 salts with inorganic or organi ¢ acids. Acids

whi ch may 3EHROIPPESPEW. s pur pose include for exanpl e hydrochloric acid,
hydr obrom ¢ acid, sul phuric acid, nethanesul phonic acid, phosphoric acid,

fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid or
mal ei ¢ acilde Meteatiogppanp $s oleageah&rradxaﬁqcrlerbymdfdlysie in anggdeagsstarting

mat eri al s %v% 5%8% from.the I|teratture n. so ses or may be obtai ned
by met hod$°MeRY oKPERSPRIPRRIP IV RIET ACetip g Y"@ Mto XXI1) or the

met hods deemmﬁndfurmtab@fm@ﬁan/watéromhbxpresérﬁbet&rearﬁﬁl@lutslueﬂaés use of
protectlggrﬁrou onpounds of formula IV or VII and VIII). As

al r eady YA %etﬁie?%ii r?b\é#refﬁfébﬂ@ RBId RN Qﬁld @é ifethel presemned af an

RCoor L3 dituii gt BUEBISLER RUBIR 1DRNA QOPGALLYnPRIRRIRRGE D2 1o ther oot
have val uabl e pharmacol ogi cal properties arI I'nhi biting effect

on aprotically, e.g. in the presence of |odotr|methyISIIane at temperatures
between 0 and 120°C, preferably at temperatures between 10 and 100°C.

However, a benzyl, methoxybenzyl or benzyloxycarbony! group is cleaved, for
example hydrogenolytically, e.g. with hydrogen in the presence of a catalyst
such as palladium/charcoal in a suitable solvent such as methanol, ethanol,
ethyl acetate or glacial acetic acid, optionally with the addition of an acid such
as hydrochloric acid at temperatures between 0 and 100°C, but preferably at
ambient temperatures between 20 and 60°C, and at a hydrogen pressure of 1
to 7 bar, but preferably 3 to 5 bar. A 2,4-dimethoxybenzyl group, however, is

preferably cleaved in trifluoroacetic acid in the presence of anisole.

A tert.butyl or tert.butyloxycarbony! group is preferably cleaved by treating with
an acid such as frifluoroacetic acid or hydrochloric acid or by treating with |
iodotrimethylsilane optionally using a solvent such as methylene chloride,

dioxan, methanol or diethyl ether.



signal tr d I di ated by the Epjdermal G owth Factor receptor
(EGF-R), még}oﬁﬁgggenny be achi eved & exanpl e by i nhidVEPR eioégnd
bondi ng, receptor dinerisation or tyrosine kinase itself. It is also

Goun 1 s b se oG RS I b Sl SPRTRstob e RIS rer e

i nvest i gatigdirashibrid &oids optidrealynhiths prezenocé oh arsivdrBsutie agRricetic lkichpse was
determ _neg using the c to-hﬁjasm'é ;H;t{ro i ne ki nase donmai n (nethi oni ne 664
to al ani né®TP§ Hé%selaet}d/‘f?ef‘ a3d 4 ¢B e &F BY biSAERE ¢V SQ@lim Ty d59gde 1984) |

418). For ddfitfort Bﬁa@ﬁéﬂﬁh%&@%%@%@e&u,éht%fu%h'ég%ﬁbhg&#o'f&aﬁsat.GS.T f usi on
protein using the Bacul'ovirus expression system The enhzyne activity was
measur ed itampeeatpressketveenrO abd 8A%E. of the test conpounds in serial

di lutions. The polynmer pEY (4:1) obtained from SIGVA was used as the
substrate. Biotinylated pEY (bio-pEY) was added as the tracer substrate.
100 pi of A phtHadyrew i preferabptcaeaed ihQnglprederickafinyliddit®br kN 50% DVBO,
20 pl of the substrate solution (200 mM HEPES pH 7.4, 50 mM magnesi um
acetate, PrENgRyAMINEAUFPESMeByiaging eHIVARER)CTdhaUiApiNedn a solyse
preparati HemetHaHeE i g of 50 pl WO
03/ 082290%gl§hPCT/ %P03103%§§&gf ng%n%}\’ﬂq%hgggo J%?@rnﬁlggéq%g{r;\/l of magnesi um
chl ori de. tgmmgeditluras keiwsentdbandhfere preparati on was adjusted so that the
i ncorporation of phosphate in the bio-pEY was linear in terns of tinme and
quantity of enzyme. The enzynme preparation was diluted in 20 mM HEPES pH

7.4, 1 mfERT&det 89 prafare eompoudds bf gBn&ZVfoFriul® Nwieldi® R lcdihiRd Brand 10%
gl ycerol . aTlgg enzyme assays were carrjed out at anbient tenperature over a

period of ORPYR Bestinigddiori optionally suipstitutesh aging @ligilaminoost oppi ng

sol ution R4 idp HF,P Il aG&f on a
streptavi di neyqoz?tog@ crobs);)atr?gbﬁ) zﬁgsgﬁaﬁﬁuﬁdutﬁ%%go g(\rf\ﬁé&(sﬁrﬂ)nut es at

anbi ent t ergparalrogen atciien t he pl ate was washed with 200 pl of a wash
solution (50 MM Tris, 0.05% Tween 20). After the addition of 100 pi of an
HRPO- | abel | ed anti-PY anti body (PY20H Anti-PTyr: HRP nade by Transducti on

Labor at or ire&ctirdp8 cogipgduhdtdigieneral formula

R? Rb
\N/
X 3 O\Rc"
L
N Rd

wherein R?, R”, R and X are as hereinbefore defined, Z° denotes a leaving

73

(IX),

group, for example a halogen atom such as a chlorine or bromine atom, or a
sulphonyloxy group such as a methanesulphonyloxy or p-toluenesulphonyloxy
group, and R® has the meanings given for R® hereinbefore with the proviso
that a hydrogen atom bound to an aliphatic carbon atom is replaced by the

group Z°,

with ammonia, a corresponding, optionally substituted alkylamine,
dialkylamine or an imino compound or the appropriate salts or derivatives

thereof, such as morpholine, for example.



preparati ated for 60 m nutes. Then the mcy re ate was
washed thS&Q\Aﬁ%ﬁégﬁgﬁth 200 pl of wasi sol ution. The sgﬁhllégo Qetzhen
conbined with 100 pi of a TMB-peroxidase solution (A-B = 1:1, Kirkegaard
Perry Laboratories). After 10 m nutes the reaction was stopped. The
extinction was neasured at OD45onmwith an ELI SA reader. All the results
were meadfiaesbrtiimgete the ientibhe ctahpowvet of geteartiefdriavid ItiefobtaiMed cal cul ati on

usi ng an anal yti cal. pogranmme noj dal curves (G aph Pad Prlsm Ver si on
3.0) with 6 pafins ﬂ%arma?rt%vlamm OF WuNG GEP LY. .tb@ "BAY ReSrpNeded PHad a

cor el at i /A bd@itlor®r SUIRrkBrn® = BBdetfihdiRpaEyRBfhpYer val ues of

t he curves shovved a spread of at “least a factor he’ active substance
concent r atSuirhamyl eampakngiof general farmula 1, ;th@facylatm?g egenistiringforase by 50%

(1C50) wa nﬁg EP03103062 The
foll ow ng%rx%sj¥?&w&a8g? ?grbﬁagﬁjoﬁﬁi gé ?’ﬁ ?Cigﬁ @ééﬁf‘%"){ arrpl e
Nr. ) r eceptamid hnhyfmﬂjd éﬁﬁ)c{am&kylld)adlas With) dbtivatidg ébéntk(s&bcﬂn ds (M 0.6 1(5)0.6
1(6)0. 69 1(a7g Ei glh 16 2(2)0.22 30.9 3(1)0
ony dumldazol N‘-dicyclohexylcarbodiimide dr O- (benzotrlazol -1-yh)-

N,N,N’N‘-tetramethyluronium-tetrafluoroborate, the sulphonylating agents

being sulphonyl halides and the cyanating agents being chlorine or

bromocyanogen, and/or

if a compound of general formula | 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 | and/or

if a compound of general formula | is obtained which contains a chloro-
C1.4-akkylsuiphonyl or bromo-C1.4-alkylsulphony! group, this may be converted
by reaction with an amine into a corresponding amino-C1.s-alkylsulphonyi
compound

andfor

if a compound of general formula | is obtained which contains a tert.-
butyloxycarbonylamino, N-alkyl-N-(tert.-butyloxycarbonyl)amino or a N-tert.-
butyloxycarbonylimino group, this may be converted into a corresponding
amino, alkylamino or imino compound of general formula | by treatment with

an acid such as hydrochloric acid or trifluoroacetic acid.

In the reactions described hereinbefore, any reactive groups present such as
hydroxy, carboxy or imino groups may be protected during the reaction by

conventional protecting groups which are cleaved again after the reaction.

For example, a protecting group for a hydroxy group may be a trimethylsilyl,

acetyl, trityl, benzyl or tetrahydropyranyl group.



3(2)0.22 3(,1)0.7 3(8)0.6 3(9)0.2 3(11)0.1 3(15)1 3(16)1 3(17)0.3 3(18)0.4
3(20) 1 3(3&?%8%!%35%% 4(1)0.16 7(5)1 W8 03/082290 37 PE@FEEJB%&@:@@@% The
conmpounds of general forrmula | according to the invention thus inhibit

signal transduction by tyrosine kinases, as denonstrated by the exanple of
t he human EGF receptor, and are therefore useful for treating

pat hophysi%c@tiﬁglgrﬁup@ﬁﬁmmmQﬂ(ytammmﬁﬁrfnmaﬁgﬁogfi rR&y b¥PRIMQl, Ki nases.
These are e.g. benign or malignant tunours, particularly tunours of

epi t hel i al@cehfidtrifegrasesty. rthpsycaph oyl dertintaicashan.i kanzyisxyeadoashor mal
i f i f theld ' is). Th
e poseus AR eNERARY Sroabinbysehn SasiancLeamaes S e

conpounds acc i nvention a preventing and
treating diseases of the airways and | ungs which are acconpani ed by

i ncreased ,or altered production of cus,caused by stipmulation by tyrosine
ki nases, &Y PioteGtRg GE{FFH&“&?? '%Pgtré‘%{i%@ SHPSFﬂ'ée’ﬂlyréﬁﬁ e%& ﬁxﬁg‘pé%%tsni c
bronchi ti swydediyeisiie ankeRiucdat isvReht, &g hhtwter, asdgroBandifedatehiRetiasi s,
allergic or non-allergic rhinitis or sinusitis, cystic fibrosis,
al - ant i t r A/ WatRsT [ediabweiefiugn/walsn ghsioxpuiwmaary thenpiepsena of pulasshar y
fibrosis andnReARfIlERGEEYEaciBl FYEEhioric 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, methoxybenzyl or benzyloxycarbonyl group is cleaved, for
example, hydrogenolytically, e.g. with hydrogen in the presence of a catalyst
such as palladium/charcoal in a suitable solvent such as methanol, ethanol,
ethyl acetate or glacial acetic acid, optionally with the addition of an acid such
as hydrochloric acid at temperatures between 0 and 100°C, but preferably at
ambient temperatures between 20 and 80°C, and at a hydrogen pressure of 1
to 7 bar, but preferably 3 to & bar. A 2,4-dimethoxybenzyl group, however, is

preferably cleaved in trifluoroacetic acid in the presence of anisole.

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

dioxan, methanol or diethyl ether.

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

temperatures between 0 and 50°C.



The conpoun 0 suitable for treating diseases of th

gast r oi nt ;{Q&fﬂg{()%z?bgct and bile duct %hd gall bl adder Pm”éﬁoﬁ‘fo@oﬁgsom at ed
wi th disrupted actiV|ty of the tyrosine kinases, such as may be found e.g.
i n chroni tis, Craoh dj sease,

ul cerati ng *écﬁ%e? Q{F‘ceriﬁﬁﬁgfﬂﬁﬁ&ﬁ%ﬁ)Bﬁ%’i@ mﬁglbetrregg&egr ch as

may occur thair edlaaeamess ahdoheizgtatonions, %tm@ﬁi:orﬁécﬂhére‘iﬂibeﬁf&'eaﬂ“ﬁuésf@ﬁm at ed
with increased  secretions, such as I\/En er's disease, secreting adenonas

and pr ot ei KANNRE: CIS{ranssritures mawbe resolvadhibte bisioinasd drngdsRINars.f or mul a |
and the phfl SbABbGAUS Withad Kok 3L, P%eéﬁﬁaét%r@%oﬁayorh?né?sg to treat

ot her diseases caused by abnormal function of tyrosine ki‘nases, such as
e.g. epi deaparateggetoghegirienantiemers. (psori asis), benign prostate hyperplasia
(BPH), inflammatory processes, diseases of the inmune system
hyperproliferation of haematopoietic cells, the treatnment of nasal polyps,

etc. WO owm&zmmm&%m&t@agﬁaxﬁms eayWe ekohvieiby direhrebgabhy
properti es'&%’nf‘@ nds accor di ng to the invention nmay be used on their

own or in tRﬁin?HS‘Hf‘ﬁrér Bk e COMRAW S| §f agpefaldodanpdunds, for
exanpl e i rbﬂté'lﬂ@h!rwﬁibﬁbé‘&)(r’ ad Féceﬁ%@é H%I’)fcﬂé’ fé’ﬁarbféoct%h*éﬂ%dsoﬁhcm{ﬁ RepPt her

anti-tunour therapeutic agents, € 1 n conbi nation
t opoi sonerssel.iAllingsriNrls qns E)l!eleﬁ dp(usl"ﬂmlf}s Wi $t@a§$@3he|nmhﬁrjdl Mol.$5,(e. g.

Vi nbl ast i Ielc aci ds

cis-plati nWI%X/ﬁﬁg%% %%a\rﬁg#@qng) tfh%ﬁqja&m‘% érh} r%%%"rlﬁcgst&r (e.g

t anoxi f en)gerlenéilfbrrholaSI with aelkabiop IaGyrﬁthr&S@%oheatQmsfmE)Pbétrésdlve&yt oki nes
(e.qg. mterfEron antlbodles etc. For treating respiratory tract

di seases, BR8N GORRYS PRy th Sé’a\%se‘éf thair PResicalbsreroical diffeeijcesict i on with
ther th with a
i 6 S A1

secretolytic (e.g. anbroxo Ic (e.qg.
ti ot r opi urerystailipation, (ﬁmd,uﬁtbesef empeumis aresebtameeirlolracssraldfotmmbiey and/ or

freating arabadaiedEiwe eyl sheie Hacliser agﬁwa@%ﬁg” 280 these.

conpounds nmay al so be adm nistered on their own or
The enantiomers are preferably separated by column separation on chiral
phases or by recrystallisation from an optically active solvent or by reacting
with an optically active substance which forms salts or derivatives such as
e.g. esters or amides with the racemic compound, particularly acids and the
activated derivatives or alcohols thereof, and separating the diastereomeric
mixture of salts or derivatives thus obtained, e.g. on the basis of their
differences in solubility, whilst the free antipodes may be released from the
pure diastereomeric salts or derivatives by the action of suitable agents.
Optically active acids in common use are e.g. the D- and L-forms of tartaric
acid or dibenzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
camphorsuiphonic acid, glutamic acid, aspartic acid or quinic acid. An
optically active alcohol may be for example (+) or {-)-menthol and an optically
active acyl group in amides, for example, may be a (+)-or

(-)-menthyloxycarbonyl.

Furthermore, the compounds of formula | may be converted into the salts

thereof, particularly for pharmaceutical use into the physiologically acceptable



conj uncti ances having an effect on nmotili tion.
These mpﬁﬁﬂézgg%y be adni ni ster&d either simul tahéa-zglf’ég&?’ 62
sequent i aI | y. These conpounds nmay be adm ni stered e| t her on their own or in

conj unct i Its‘%ﬁhn%@ﬁc Bf&:g\égllcsélaag aﬂ&8§mqﬁ r?l(t)ag ﬁoﬁﬁﬁ]@c“? aneous,

I ntramuscu ntr I'ntran ation or

t r ansder mguryose lrmtudel fior exanbleshydrecielsnt atiof; hryﬁlaibr@’ﬂ&: @m@ fapariul ar 'y
suitabl e for, inhal ation, For CL£ar maceutical, use the éonpounds according to

the i nventaSish MeBangaWRhaic,ACIR POSBhoNE RRELTUSRRIEIR SIS, $H5iTE @§1d,

parti cul andetidwi@n&itrid dtidlaarari@bcidbritabitOad@/ kg of body weight, preferably
0.1-15 ng/kg. For administration they are forrmulated with one or nore

conventlonal inert carriers and/or diluents, e.g. with corn starch,

| act ose, %ﬁﬁ%omc?sr Qi%é(nsérgll #oh'ﬁﬁla%eﬂ t uj lﬁ)?e%a $ 3t gﬂ,ﬁ@%%rsﬁt}\g%r@a} gt hanol ,

ponV|nyIpyrr one ric acl rar

wat er/ gl y(kealomn frcvvattbe/llmnabjrem sowetozaskper Mﬁyﬂyé ebt@nwcybpheth@cﬂs)p)/' ene
gl ycol, s ea

car math | cel lu[ose or fatty substances such
95 hard © K0oU iinCBR Nisralie (rhotXemBIsr oMk Dot/ B meinatls Sapaiiad
prepar at i (Pfé'f’efﬁbéfbrésopﬂkﬁh'a'ﬂy WithapaLRMitloRRl 856 of Eﬁ)@é&ln@yﬁ% Pagwgsgs
suspensi ons,  sol utions, sprays or suppositories 0 39
PCTI EP0310806DUrKe af §ommaipiY oEMhanéY1lire i ntended to illustrate the

present invention without restricting it: Preparation of the starting
conpounds: Exanple | 4-[(3-chloro-4-fluoro-phenyl)amin

0] - 6-(tet memalcbamymanﬂéﬁgd bainbefbentyd oxyipodiids 6 @héraefdny]draaphl oride A
m xture of 10. ? échl oro-6-(tet r%ydropyran 4-yl oxy) - 7- benzyl oxy-
qui nazol i RECANNG IGHegn¥ertaryad g Phigielagically aﬁc%@blmsal@db%aénm i s

refluxed HaQb VaRiHbI®PHEMAS oG Eﬁrbrloggf‘tletso éﬁi@:ﬂ%rl?‘éﬁlﬂh ana%ff%fgi et

tenperature. The precipitate forne bet Lon ere with
i sopr opan@lgfmhér&@ﬁﬂwm wetlated by the Epidamsahenovth Facosteseetsi on is stirred

for anoth h eratur nd i uctlonflltered
The fi | te?éggﬁh Rlg é@%&%%%s?wﬁ% Statie B InhibihgSigRha
bonding, receptor dimerisation or tyrosine kinase itself. It is also possible that

the transmission of signals to components located further down is blocked.
The biological properties of the new compounds were investigated as follows:

The inhibition of human EGF-receptor kinase was determined using the cyto-
plasmic tyrosine kinase domain (methionine 664 to alanine 1186 based on the
sequence published in Nature 309 (1984), 418). For this the protein was
expressed in Sf9 insect cells as GST fusion protein using the Baculovirus

expression system.

The enzyme activity was measured in the presence or absence of the test
compounds in serial dilutions. The polymer pEY (4:1) obtained from SIGMA
was used as the substrate. Biotinylated pEY (bio-pEY) was added as the
tracer substrate. 100 ul of reaction solution contained 10 ui of the inhibitor in
50% DMSQO, 20 pl of the substrate solution (200 mM HEPES pH 7.4, 50 mM
magnesium acetate, 2.5 mg/ml! poly(EY), 5 ug/ml bio-pEY) and 20 pl of

enzyme preparation. The enzyme reaction was started by the addition of 50 ul



w th net ha\ﬂ@ hed. Yield: 9.07 60 % of theory Lue: 6())2 27
(silica gel, gé}cg%g%ggane/ et hyl acet at %5(: 1:1) Mass spgﬁ#géﬁ?@O - mz =
478, 480 [MH The followi ng conpounds are obtai ned anal ogously to Exanpl e

| : 1) 4- f - . . oL
| no]( : ) 6ot E&Sf;a ?dg('tJ Pg'ﬁﬁgfo%&u%ﬁ] @hﬁ‘@\é’)@ :agnesium chioride. The dilution of the

benzy| oxy-&yme prapasatinrawaes lidnstett sthatdhe ncobp@4tiés iof phasgiedte in

e e AR B EVAREL Bharinterths oMBRR SREGIAME SFShIme e snine *°°

4- [ (3- chl grepdrdtionaras gingss lin 20TMMAIHBPES-gH 714, UORARESITA -RIARI di n- 4-yl oxy)
- quinazol i ne- hydrochl oride Rf value: 0.17 (Reversed phase ready-made TLC
plate (E. W’@Q%,Sa’ta@@c{ﬁi—r{’?m L1\ drmM PTT |aner e alyesraki d = 50: 50: 1) Mass
spectrum (ESI+): mz = 469, 471 [ MtH + WO 03/082290 40 PCT/ EP03103062 (3)
4-[(3-chl oro-4-fluoro-phenyl)amno]-6-(1-trifluoroacetyl -piperidin-4-yl oxy)
- 7- acet oxhheyenziane kisnaysyerecirriediaik aRbmbint éempPeiuiesovdreaperidd ofret hyl ene
ot or i 4! REBIRLE RN BTN oGRS & Fobing Solusdr G i B

4- [ ( 3- et hyEYTAph OyhVRHEPE]S Egam;.qmm-mm@é@%ém Aafebtdidin& val ue: 0.59
(silica gel, ethyl acetate) 1ISs spectrum (ESI+): mz = 334 [ MrH + Exanpl e
11 4- chl or9ARY FUEPHKG MR ANSHnauRAtes jor-60 minites ek gmbigntdemperaiurr. epar ed Ey
reacting 6rHdre = Vi 7@%1 INaz@ld nes4; on wit

t hi onyl cﬁrl ori d%aé}%@{\ﬁ%{g%ggéﬂﬁﬁgd%r dﬁ'ﬁéﬁ%é[@c%rgggnnﬂ@ -ﬂ? nge {Snl trile
at refl ux TtwegreR@) Wfter iR additios:of 000Qul 08 BhiHRP @ebbekdchahti-Roesatiwidyet hanol =

9:1) The f(BLKLZBW Rﬁti—W:W%aneebf tf‘;['ae}{src]ite,lgtignnElaggr%?grsgs, Ego%?rgﬁltﬁel "
preparation was incubated for 60 minutes. Then the microtitre plate was
washed three times with 200 pl of wash solution. The samples were then
combined with 100 pl of a TIVIB~peroxidase solution (A:B = 1.1, Kirkegaard
Perry Laboratories). After 10 minutes the reaction was stopped. The extinction
was measured at ODysonm with an ELISA reader. All the results were

measured three times.

The data were adapted by iterative calculation using an analytical pogramme
for sigmoidal curves (Graph Pad Prism Version 3.0} with a variable Hill pitch.
All the iterative data produced had a correlation coefficient of more than 0.9
and the upper and lower values of the curves showed a spread of at least a
factor of 5. The active substance concentration which inhibits the activity of

EGF receptor kinase by 50% (1Cso) was derived from the curves.



(1) 4-chl et r ahydr of ur an- 3-yl oxy) - 7- benzyl ox ui olin e Rf
val ue: 8&%(&?’&3?29@ et hyl acetat@l%rret hanol = 9: 1) {E?EP / 3082

4- chl oro 6-(1-trifl uoroacetyl pi peri di n-4-yl oxy) - qui nazoline Rf val ue:
0.92 (sili t

4-chl oro-6-("1- tbwﬁt@%&g‘%g@r? §%’é¢? 'di n-4-yl oxy) - 7- acet oxy- qui nazol i ne
Exanple 111 6- (tetrahydropyran 4-yl oxy) - 7- benzyl oxy- 3H qui nazol i ne-4-on WD

03/ 082290 41 PCT/E
2- am no- 4- benzyl oxy

formam di ne acetatejin
The cool ed reactionim

precipitate fornmed

cupboard. Yield: 10
ready- made TLC pl ate
= 50:50:1) Mass spe
are obtai ned anal og
S) - t et rahydr of ur an-
(Reversed phase rea

“trifluoroacetic aci

6-[1 -(tert.-butylo
val ue: 0.48 (silica
(ESI+): mz = 346 |
6-[1-(tert.-butyl ox
4-one Rf value: 0.3p
spectrum (ESI+): m

P03/ 03062 A mixture of 15 08 g
5- (t ePMRRPaAopyr an- 4 gniBitieN_of GRoi ¢ heid and 14.40 g
absol ute Etbg@ql ref| uxed overnight.
xﬁ%ﬂ‘%%gml ned V\Aé‘(%] 'P}é&} wat er. The
s suction filtered and digfhdi 70C i h the drying
00 g (65 %of theory) Rf value: 0.40 {Reversed phase
(E. I\/Er1ck) ac<=toni tri | &1t er/ tri f | uor oacetic acid
ANALLL 1+ Tha H
Bt \ Az1+=-353 |_|v Fhe—f-o ow ng Con‘pounds
busl y tofg(anpl e IIl: (1) E”(Z(
-yl oxy1{Zy benzyl oxy- 3H qui Bazo 1 n-4-ope Rf value: 0.60
y-made TILC plate{(E Merck) acet oni ri | el wat er/
i = 50: 5@3)1) Mass spectrum‘tESI +): mz|= 339 [ MH + (2)
ycar UUI pl pet =4 VAL 61 3H-—¢ U|U|| 1 ZOl i n-4-one Rf
gel, ﬁyX acet af e/ net han;qT 9:1) Maps spectrum
H| + (3)(5) . .
car bonyl \ piperidin-4-yl oxv] - - hydr oxy- 3H qui nazol i n-
5 (siliddShel, nef hyI ene cBI&tide/ nethhnol = 9:1) Mass
HGQ_W:HJ t |_X'|||J|e —V 16
2 4.5
2(1) 0.16
2(2) 0.22
3 0.9
3(1) - 014
3(2) 0.22
3(7) 0.7
3(8) 0.6
3(9) 0.2
3(11) 0.1
3(15) 1
3(16) 1
3(17) 0.3
3(18) 0.4
3(20) 1
3(21) 0.4
4 0.41
4(1) 0.16
7(5) 1




2-am no- 4- (tetrahydropyran-4-yl oxy)-benzoic acid 16.40 g
2-nitro- 4‘&2%@??%%% (g (tetrahydropyr a/4-yl oxy) - benzoi B 56580@95062

hydrogenated in the presence of 1.64 g Raney nickel in 800 m of nethanol
at 55C, until the cal cul ated amount of hydrogen has been taken up. The
catalyst is filtered off and the filtrate evaporated down, whereupon the

desired WIHB¢EABRRMIHASS rEPRAh0ROGE doFdify €6 tHy ebalidn &RE iAHbit Yi el d:
15.08 g (100 % of the r Rf val ue: 0.60 (Reversed phase ready-nmade TLC

plate (E S@yansd a%féq WPSiBe [iNases, e dﬁm’@@ﬁﬁa@t%th@ewm@@fm 1) The
foll IV: (1) b |
o1 o ammaeop e sl oA v

2- am no- 4- benzyl oxy-5 zoate Rf val ue:
0.70 (S| | ingdhehysialggicaheraassast ¢tauseddst atpertanttidny ofbsssinpéotases) ( ESI +) :

mz = 420 + 2 ) , . s
> am no- 5 VIR SRAYPRLY BABBRY R AisHay Mgy epinglislei o
\(/EIS:Je) Omlbfﬁd(rsedrbeﬁltWIaJ offgihhitlctagtasibhiosn ded s BameimaT pPolferaiBhofspect rum

+ Z =
2- am no- 4"@98‘1‘”@!&?@%’"@'?%%@'% (ngeRRgiegsefiBony! ) - pi peri di n- 4-yl oxy] - benzoi c
acid Rf value: 0.23 (silica gel, nmethylene chloride/nethanol/acetic acid =
90: 10: 1) Exanple V 2-nitro-4- benzy[ oxy-5- (tetrahydropyran-4-yl oxy)-benzoic
aci d Pr epdiedcdppsanpdmaddardingdn tiod irtyenltignh ape alsbtusefdfor preventing and

enzyl ox dro [an- ate with 1 odi um hydr oxi de
sol ﬁt i o% %?%éﬁ@%%ﬁsegt %?EW?VS¥Q%%$ BE’R i E\PQPWQE“@% (Rever sed
phase readycraaged bk Giterleal grobibetidvesklicus 431 éﬂlmal’a‘(@hfﬁy’ tyfdsirid uor oacetic
acid 50:50:1) Mass spectrum (ESI+): mz = EH + Exanpl e VI Benzyl

2 n it r o@%ﬁz?l%@”ﬂam@@tofhdﬁ§és¢%0f wr%way@uw@@ chyoifzo ate
bronchitis, chronic obstructive bronchitis, asthma, bronchiectasis, allergic or
non-allergic rhinitis or sinusitis, cystic fibrosis, o1-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
colitis, and ulcers in the gastrointestinal tract or such as may occur in
diseases of the gastrointestinal tract which are associated with increased
secretions, such as Ménétrier's disease, secreting adenomas and protein loss

syndrome.

In addition, the compounds of general formula | and the physiologically
acceptable salts thereof may be used to treat other diseases caused by
abnormal function of tyrosine kinases, such as e.g. epidermal
hyperproliferation (psoriasis), benign prostate hyperplasia (BPH),
inflammatory processes, diseases of the immune system, hyperproliferation of

haematopoietic cells, the treatment of nasal polyps, etc.



42.60 ¢ SSi ert.-butoxide are added to 38 ml of tetrahydrofuran-4-ol
in WO 03/ %2%8&%5%/ EP03/ 03062 22838 N, N-di net hyl f BEHRP@&/ORRPRe

cooling with an ice bath. The m xture is stirred for one hour at anbi ent

t enper at ur, 9 6-.ni,tro- lic acid are
ndded. af 5 rpSER e Tl pRICHEY o FRsrTRS O o v eICacairgS e hi -l ayer
chr omat ogrimmntioantay edkeal orofheirtianT wi bfsﬁnjmﬁ:t@hem&dd@férdr opwi se while
cooling with an |ce bath. The reaction mxture is stirred overnight at

anbi ent t é?ﬂP@‘CaHB@ﬁ?'Y%GO’WPPHndQO‘GV frampls, igitgmper Heramadd stirred for
anot her d t

vapor at ed A BERYCE in CERRREHLLUAN ptRETE U GARel SRR o
aqueous plmmpls iremmatrlabdn\mtfhtopmspmmaee :Ithibimnsl (e. geetc:@omnieme'dltemsr acts
are vvashe ter ted spdi ori.de, solution ri ed over
magnesi um's %éﬂi garYanbggsa{%% a‘fo po ﬁ'gbdfﬁgrefcé with nyaleic acds % %t hyl

et her, whidieptini ty@o;ﬂﬁdb@lhéml@e(%cﬁlanﬁ)ﬁcﬁﬁ)r RbyAl6ee ¥hRIgoAisyd axy) - benzoi ¢ aci d
crystalllses out as a by- uct. This is filtered off and the filtrate is

evapor at ed@ERFENTHE '?f%ﬂrﬁ Oﬁmﬁ%@"qgﬁﬁ?ﬁeﬁg{er% S-bErstey). cytokines (e.g.
2-nitro-4y ﬁeﬁé Yaridddild %lﬂy%ﬁ@épﬁg éﬁk@éﬁ{,&&%&%@% thf@g&h s

saponifie any further pur to"formcar IC acid (see
Exanpl e V)com'ﬁwridslrhambagmedrm‘oﬂhedswm er mlb:tcaujumﬂloamatrogms therape@ianpl e VI
(1) benzyl - 4- ben | oxy-5- tetrahydrofu benzoat e
Val uer o, 790l o e BRFAT Rt it W BN 1 oAb um
(ESI+): mh?—acet‘}ﬁ@sfé\ﬂ‘ré‘ﬂ *brbﬁéholr)tlc e.g. tiotropium or ipratropium or fenoteral, ,
2-ni tro-4-hydroxy-5-[ I-(tert | oxycar bonyl )- pi peri di n-4-yl oxy] - benzoi c

acid No r sakuelerO) salbgamelianaer antitn mpfory esHyibe(e. githeapiidtineono (silica
el, nmeth IQei= 110; : ectrum
Tl = TR SERLARENLRRRSL b 88y O carosngpect
f | uor o- phéragt,)thesa ocbmpolifids Brdyt @st behadryinestsredrdrotmgiraovmo)) in
conjunction with substances having an effect on motility or secretion. These

combinations may be administered either simultaneously or seqguentially.

These compounds may be administered either on their own or in conjunction
with other active substances by iniravenous, subcutaneous, intramuscuilar,
intraperitoneal or intranasal route, by inhalation or transdermally or orally,

whilst aerosol formulations are particularly suitable for inhalation.

For pharmaceutical use the compounds according to the invention are
generally used for warm-blooded vertebrates, particularly humans, in doses of
0.01-100 mg/kg of body weight, preferably 0.1-15 mg/kg. For administration
they are formulated with one or more conventional inert carriers and/or
diluents, e.g. with corn starch, lactose, glucose, microcrystalline cellulose,
magnesium stearate, polyvinylpyrrolidone, citric acid, tartaric acid, water,
water/ethanol, water/glycerol, water/sorbitol, water/poiyethylene glycaol,
propylene glycol, stearyl alcohol, carboxymethylicellulose or fatty substances
such as hard fat or suitable mixtures thereof in conventional galenic
preparations such as plain or coated tablets, capsules, powders, suspensions,

solutions, sprays or suppositories.



et hyl]-pi oxy}-7- rret hoxy- q azol ine WD 03/082290 44 PCT/E
P03/ 03062F\ﬁfdm8§{68§g¥)§f 410 Hd Be5ER 08 /ba0ss

4-1 (3-chl oro-4-f1 uoro- phenyl ) am no] - 6- ( pi peri di n-4-yl oxy) -

7- met hoxy- qui nazol i ne-di hydrochl ori de, 240 mg N-(tert.-butyl oxycarbonyl)-2-

br ono- et hyl am ne and 360 ng potassium carbonate in 5 nm N N

di met hy! f offieafrillawing Exainptesare\ietenidgttto dlustrats et preesmsnaéntion willhei a

further q.gs{;[@tgéll\l-(tert - but yl oxycar bonyl ) - 2- br ono- et hyl ami ne are added

and the reéac xture is stirred for a further four hours at anbient

tenperature. For working up it is diluted with water and extracted with

et hyl acet ate The conbi ned organi ¢ phases are washed with saturated

sodi um chifJEPaEaticgwfithe startiag cCempeuads: ‘magnesi um sul phate and evapor at ed.

The residue is chromatographed through a silica gel colum wth ethyl

acetate/nethanol (95:5 to 90:1) as eluant. Yield: 370 ng (79 % of theory)

Rf val ue: ExaapleRever sed phase ready-nmade TLC plate (E. Merck),

acetoni trile/water/ trifluoroacetic acid = 50:50:1) Mass spectrum (ESI-):

mz = 544, 546 [MH The foll ow ng conpound is obtained anal ogously to

Exanpl e VI4-{(3{chioré-4-fiGoenbIesieariihers o5 e 1idk

but yl oxycar Etgonyl am i no) eét) r@]-l)épl peridin- g%ﬂo})?;gmﬁuyﬂ nzg(])rhb%?a );I@{val ue:

0.38 (Revé”(“kk'%'?l‘iZ ﬁﬁ F%‘z‘iﬂ@”%ﬁade TLC pl ate (E I\/Erck) acetonltrl | e/ wat er/

trlfluoro 3 i 6,5 [ MHH] *

Exanpl e ¢

. n- 4-yl oxyz)mr?azmhaé hmdyé; squy Mﬁ@rtb-ﬁﬁﬁﬂjrélylﬁlﬁ wabgwd@d?bs&%]qé rdfndeleat i ng
[ (3-chl ro 4- LI uor o- phenyl%lam noj - 6-[ 1-

butyI oxyc PHIgY NPUES @ tharheh tg stand Ower h@k@m@mrﬁé@rﬁpemm fThe

val e o SocpMGTOREdI AP d VPR i, RER gl AR RIALH fin ™

150 ml of methanol. The suspension is stirred for another half hour at ambient

temperature and then suction filtered. The filter cake is washed repeatedly
with methanol and dried.

Yield: 9.07 g (60 % of theory)

Rr value: 0.27 (silica gel, cyclohexane/ethyl acetate = 1:1)

Mass spectrum (ESI): m/z = 478, 480 [M-HJ

The following compounds are obtained analogously to Example |:

(1) 4-{(3-chloro-4-fluoro-phenyl)amino]-6-((S)-tetrahydrofuran-3-yloxy)-7-
benzyloxy-quinazoline-hydrochloride

Ry value: 0.34 (silica gel, cyclohexane/ethyl acetate = 1:1)

Mass spectrum (ESI*). m/z = 466, 468 [M+H]"

(2)  4-[(3-chloro-4-flucro-phenyl)amino]-6-(1-trifluoroacetyl-piperidin-4-yloxy)-
guinazoline-hydrochloride

R¢ value: 0.17 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI™): m/z = 468, 471 [M+H]*



acetonitri }O%%? bri fl uoroacetic a(jd d = 50:50:1) WD 03/082290 45 WMass
spect rum ( &5: 9= 403, 405 [ MrH £%CTI E P03/ 03062 PFHEEPSRIQ3RORy
conpounds are obtai ned anal ogously to Anal og Exanple VI1I: (1)

6- (pi peridin-4-yl oxy)-3H qui nazolin-4-one x 2 trifluoroacetic acid Carried
out with trifluoroacetic acid in nmethylene chloride. Mass spectrum (ESI +):
mz = 246 [ MtH + (2) 6-(piperidin-4-yloxy)-7-hydroxy-3H qui nazol i n--4-one
Carried OU( W%R trifl lrjéﬂoaceti c acid in t hyl ene chloride. Rf value: 0.60
~ (Rever sed Ehas' PRy OrmHOrPrith e pgl-6-(triluoroacatw RineEidin 4 sy er /
trifluoroacet iagstoty quiritizelihd-hyMesthigtRRct rum (ESI+): mz = 262 [MrH] +
Exanple | X N _

4- [ ( 3- chl droalus: Q69 6siltreash Methyiene shiplideieethanplitoricorgeestmny| ) - pi peri di n
-4- yl OXYlamds — @Y. i n azol ine A solution of 7.80 m diethyl

azodi car boaxnjrlngﬁyi %61%%1};1 nmet hyl ene chloride is added dropwise to a

m xt ure ofViags S@edrutn [ESY &hhir ©527f 52@fM+HItenyl ) ami no] - 6-

hydr oxy- 7- met hoxy- qui nazol i ne and 9.40 g 1-(tert.-butyl oxycarbonyl)-4

hydr oxy- pi peridine and 12.40 g tri phenyl phosphine in 400 m nethyl ene
chlori de qi) anpj(gRithjri/RREAY MBIl RS SHSREAThORoks-oBiir for three days
at anbi eﬁt) t errﬂp()erat%r_e and??ﬁhen lucti onﬂ??l ter%? q?LHéE{ZPﬁﬁ?rat eis

evapor at ed¥¥aie: Epd (alicsoeelpeiby! aeetata)h a silica gel colum with nethyl ene
chl ori de/ : f .95 dant. The crude product obtained is
conbi ned VW%T{?I%?%%'&)%%%?FEJH%F §§#I r+g overni ght therein, suction filtered
and dried. Yield: 5.34 g (34 % of theory) Rf value: 0.46 (silica gel,

et hyl acetat e/ anol = 9:1) Mass spectrum (ESI+): mz = 503, 505 [ M+H] +
Exanpl e xﬁ@%@%@zz% 46

4-chloro-6-(tetrahydropyran-4-yloxy)-7 -benzyloxy-quinazoline

Prepared by reacting 6-(tetrahydropyran-4-yloxy)-7-benzyloxy-3H-
quinazoline-4-on with thionyl chloride in the presence of N,N-
dimethylformamide in acetonitrile at reflux temperature.

Ry value: 0.90 (silica gel, ethyl acetate/methancl = 9:1)

The following compounds are obtained analogously to Example II:

(1) 4-chloro-6-((S)-tetrahydrofuran-3-yloxy)-7-benzyloxy-quinazoline

Rrvalue: 0.85 (silica gel, ethyl acetate/methanol = 9:1)

(2) 4-chioro-6-(1-triflucroacetyl-piperidin-4-yloxy)-quinazoline
Rrvalue: 0.92 (silica gel, ethyl acetate)

(3) 4-chloro-6-(1-triflucroacetyl-piperidin-4-yloxy)-7-acetoxy-quinazoline

Example 1l

B-(tetrahydropyran-4-yloxy)-7-benzyloxy-3H-quinazoiine-4-on




PCT/ E P03 ch | oro-4-fluoro-phenyl)am
i noj -6-(té‘&?ﬁﬁ€@é@%§aan 4-yl oxy) - 7- (44 om o0- " but yl oxyPCIUEREZHI3062 A
m xture of 500 rrg 4-[ (3-chl or o- 4f | uor o- phenyl)am noj - 6- (tetrahydropyran-4-

yl oxy) - 7- or o- and 360 ny
pot assi ummégri Eﬁigﬁ)%é %%?Nnh‘gpﬁg%sﬁ hé{grqur Eiover ni ght at
80C. For \merizon:gamm adnlle 4. 4@ gt fomamidita! eeeﬂa$e ﬁl'l 250 /1l o‘f\fab@olv}% SthaAbfis
extracted ﬁnth et%ﬁfqﬂi tate. The conbi ned grgani ¢ phases are washed with

saturated’ e 58P lgdirBACtiQly MadUgvS CoRkRA Wiim250 pheft e and
evapor at edmateﬁ-hﬁ’hérﬁr@&g@ét%%?ﬁed 5 §L¥Etifoﬂ‘?ﬂte|: heg¥ &‘ﬂjta?%tc A dor €

purification. Yiel eory 'om ng conpounds are
obt ai ned d@dnggupdgrd.o Exanple X: (1)

4-1(3-chl Of|8fd41b|dﬂ) @@eﬁy% no] - 6- ((S) -t etrahydrof uran- 3-yl oxy) - 7- (4-

br ono- but yl 6Xy) zoI| alue 0.84 (silica gel, ethyl

acet at e/ mRhah:; M@(Révérﬁéd phbédreddyomedé-TLCIprte HEIGMEH!@
i noj - 6- (1 trlflu roace | - pi peridin-4 Io§¥i - et hoxy- qui hazol i ne Mass
spect rum (B8 %N@ter ifiglon “FI@PN] ?5@35_) } [ (3-chl or o- 4- f | uor o- phenyl ) am

i noJ - 6- (11\P[é$§£;b@£tﬁﬁﬁ?|§$| Rhpes kek) gﬁ* oXy) -

7- (2- met hoxy- et hoxy) - qui nazol Ine R v 0.38 (sil i ca gel, nethyl ene
chl oride/ met hanol = 9:1) Mass spectrum (ESI +): mz = 543, 545 [ M+H] +

el §dX'Jy“]%f033‘foVEéﬂ%<ﬁ§¥?%%$ﬁy R A T Rt

tetrahydropyrim di n-2-one in the presence of palladiumon activated
charcoal in nethanol at anbient tenperature. WO 03/082290 47
PCT/ EP03/ $3b6 2-F)airalydrefutan-gvilexyed -Bemnzyleengt-atrazelistrendanol / conc.

aqueous amERA|R: D.60IREred phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI*). m/z = 339 [M+H]"

(2) 6-1-(tert.-butyloxycarbonyl)-piperidin-4-yloxy]-3H-quinazolin-4-one
R value: 0.48 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*): m/z = 346 [M+H]"

(3) 6-1-(tert.-butyloxycarbonyl)-piperidin-4-yloxy]-7-hydroxy-3H-quinazolin-
4-one

Rt value: 0.35 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI"): m/z = 362 [M+H]"

Example IV

2-amino-4-benzyloxy-5-(tetrahydropyran-4-yloxy)-benzoic acid

16.40 g 2-nitro-4-benzyloxy-5-(tetrahydropyran-4-yloxy)-benzoic acid are
hydrogenated in the presence of 1.64 g Raney nickel in 800 ml of methanol at
55°C, until the calculated amount of hydrogen has been taken up. The

catalyst is filtered off and the filtrate evaporated down, whereupon the desired



Mass spectrum (ESI+): mz = 1.59 [ MtrH + Exanple XI1 1

- (2- benzy W40 pﬁ%?%?Og- m et hyl -t et rahyér opyri mid i n- 2PCI/ERPSHR06E by
reacting 1-(2-benzyl oxy-ethyl)-tetrahydropyrimdin-2-one with nethyl

i odide in tﬁﬁ&*&ressinh:e of ﬁotassi umtert.-butoxide in N N

di met hy! f & REWF' Y HE"8RBPEht tenperature. Rf value: 0.62 (silica gel, ethyl

acet at e/ metigpinab/0E0G ¢1 0 g ePmeogyMONi @ = 90: 10: 1) Mass spectrum (ESI +):
mz = 249 [ MtH] + Exanﬁle Xl
1- ( 2- benzyHyRHE 09 (Revarsan phrsp yeadv-tiade ILghrhte farMardky, treati ng

1-(2- be”ZEc%ﬁﬁi{?@é?Wa}ér?fr(flﬁbﬁ%c%figi'a%chﬁ?F))Sd?pga Wi th

potassiumtert.-butoxide In f'ormam de at anbi ent tenperature.
Rf value: 0.42 (silica gel, ethyl acetate/nethanol/conc. aqueous anmonia =

90:10:1) SS ectrum (ESI *): mz = 235 [ MtH] + le XIV

1- ( 2- benz%@ﬁg‘f"m Sqmé‘flﬂ’&&%ﬁ% ?'inﬁé(ﬂq?ﬁ%ﬂﬁy e 8§ ¥y reacting

2- benzyl oxy-et hyl am ne with 3-chl oro-propyl -i socyanate in tetrahydrofuran.
Rf value: 0.73 (silica gel, ethyl acetate/nethanol/conc, aqueous ammonia =

90: 10: 1) Nhbs bepeyh4-amineEdrhgnzyigy-&(Brtetranairpiua)-2-EeandienzatarD
03/ 082290 48 ;i [fFd (%Mngélo&&&g b’é'{ﬂillr@eiﬁgq phexanol PCTI EP03103062
St -ant nb Wt '

Prepared by reacting -tycl ohexano di-tert.butyl pyrocarbonate
in the pissnsegeafun (ESE hyhas A20iM-+&] xt ure of di oxan/water (2:1) at
50C. Rf value: 0.34 (silica gel, methylene chloride/ nmethanol/conc. aqueous
amoni a = 90: 10: 1) :

(2) 2-amino-5-{1-(tert.-butyloxycarbonyl)-piperidin-4-yloxy]-benzoic acid

Ry value: 0.43 (silica gel, methylene chioride/methanol = 9:1)

Mass spectrum (ESI*): m/z = 337 [M+H]"
(3) 2-amino-4-hydroxy-5-[1-(tert.-butyloxycarbonyl)-piperidin-4-yloxy]-

benzoic acid

R¢ value: 0.23 (silica gel, methylene chioride/methanol/acetic acid = 90:10:1)

Example V

2-nitro-4-benzyloxy-5-(tetrahydropyran-4-yloxy)-benzoic acid

Prepared by saponification of benzyl 2-nitro-4-benzyloxy-5-(tetrahydropyran-
4-yloxy)-benzoate with 1 N sodium hydroxide solution in methanol at ambient
temperature.

Rrvalue: 0.20 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI™): m/z = 374 [M+H]

Example VI

Benzyl 2-nitro-4-benzyloxy-5-(tetrahydro-pyran-4-yloxy)-benzoate

42.60 g potassium-tert.-butoxide are added to 38 ml of tetrahydrofuran-4-ol in



Mass spectrum (ESI"): mz = 214 [MH The foll ow ng conpounds are obtai ned
anal ogous|Wt @3/ER849P e Xv: (1) 43 PCT/EP03/03062
Ccis-4-[N-(tent.-butyl oxycarbonyl)-N net hyI am i no] - cycl ohexanol The

reaction es. pl.ace. i t hanol . val ue: eth
acet at e) Jol @ﬁ@ﬁmﬁﬁ%@%ﬁawdwg lleCoalg ‘M%HFQ '%hﬁia 2‘h%\ypixture !
6- (1- trlf|3&ﬂb@l&@ﬁbﬁéhbbpéfalﬁbiérﬁté/rhpéﬁé}ur%"‘m#2@@0'9'61111% one Prepared by
reacti ng 6- (pi peri di n-4-yl oxy) - 3H qui nazolin-4-one x 2 trifluoroacetic

aci d wit hkenge u%ld&@étf’r%afﬁ‘%)dlcaﬁﬂ‘ﬂ/aﬁ addedh Aftes 1pp Beerscbedpactian ist hyl ami ne

in tetrah t e/ met hanol =
01) " Mo I Er el T Hin el Sl el an P B A onpounds ar e
obt ai ned Mﬁ@a)@ﬂ;[@e are &i@dpiirepw&ﬂe: whilg cooling with an ice bath. The

6-(1-trifl { 4- - - | i
A e T
met hanol . 1RD mak 0% cifficBébid ahbls@ﬁea%ramh@y&i@,ngt SmbRink dehpBidageol = 4:1)

Mass spectrum (ESI+): mz = 358 [ MtH + Exanpl'e XVI1 WD 03/ 082290 49
PCT/ EP03/ ddwerihe reaction mixture is evaporated down in vacuo at 60 °C and added to

2-nit 5 t t MR - ' id 21.00
g pot asst g, 0! FELaBE P RIEA RENESk I RERE Ly YOI Y AR o™
but yl oxycauohﬂnwded epir@etmaﬂe Nvaﬁtrhed with Waterrand\dibiditede sdgilifnochitandele whi | e

cooling wt while th enperature i ept bel ow 10C. The
mxturs i SoltPy HEER SeamaieRER SOPhER AL VARaE b0l | ng wi th an i co bath,
then 11. GherefduriblsUpeawatndibi l@m&%ﬁn@.glrﬁkrémeb@f%ﬁg( g ter another

t hree hours the reaction mxture is poured onto water, adj usted to pH 1

wi th conc (tetiapesmran ey lex)denzaicesaid stistallisas outashy by tedigte ThisHe
conbi ned ‘?ﬁtgf’eﬁ Gff aRBARE FitAhE iVBSAS atilot dbvilh [ HHEmEH blotuBich SRlngtikon. dried

over nagnesi
benzyl 2-nitro-4-benzyloxy-5-(tetrahydro-pyran-4-yloxy)-benzoate, which is

saponified without any further purification to form carboxylic acid (see

Example V).
The following compounds are obtained analogously to Example VI

(1) benzyl 2-nitro-4-benzyloxy-5-((S)-tetrahydrofuran-3-yloxy)-benzoate
Ry value: 0.75 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 450 [M+H]"

(2) 2-nitro-4-hydroxy-5-[1-({tert.-butyloxycarbonyl)-piperidin-4-yloxy]-benzoic
acid

No reaction is carried out with benzyl bromide.

Rs value: 0.40 (silica gel, methylene chioride/methanol/acetic acid = 90:10:1)

Mass spectrum (ESI): mfz = 381 [M-H]

Example VII

4-{(3-chloro-4-fluoro-phenyl)amino]-6-{1-[2-{tert.-butyloxycarbonylamino)-
ethyl]-piperidin-4-yloxy}-7-methoxy-quinazoline




| phat d. Th id is trit ted with diethyl ether,
:ﬂcltoi gne %Q¥@§ggﬁhedri edfa K/gﬂa g(raolcffftt rl:r;;?afl i \émes P&Iltlgsﬂg{q?t’g)eﬁﬂt rate
after standing for sonme tinme, and this is also suction filtered and dri ed.
Yield: 9. .04 N el , .methyl ene
chlor i de/ ?é?ﬂ’é@ﬁ%?g%g@ irﬁcé] gg{%&!%@b‘ﬁ‘?“pﬂ%@é@ t‘@lgﬁﬁﬁ%@( Eﬁﬁ)ﬂgﬂﬁ‘ =
367[ MrH| + TEretipdxy-ovnbEolitd-¢iBy didobiaria; DUO e Neftermybhtgbxycarbonyl)-2-
i no]-6-(1- bronac%t I -.RI per.i - 4-yl oxy)- qui nazoline and
4-[(3-chi & 85“43-'?“1 Qféf?i- Er?é‘ﬁ‘yfﬁl)d;'ﬁ?ﬁr%ita%é%m-%b%%érﬂ PIMENAEY i di n-
4-yl oxy) - Cﬂiﬂn@ﬂ%ﬂﬂokrﬂénﬁﬂ@%@étﬁﬁé&dvérﬁ@@% ?Pgmbie_né it%rpﬁz_a?]t%r)?yirhen a furthe

4-[ (3-chl oro-4-fl uoro-phenyl)am no pl peri - Tqui R2Z6] i ne with
br onpacet i A& ¢f NAiliest ety 1oxycareonm)ed-broosthyHeming brasaddet an@thieahydr of ur an

at anbi ent : - ' the brom ne and chlorine nmpounds i s
obt ai ned. r&% \|/a| ﬁ@&&%e'ifﬁ(%}jﬁgé%ﬁerf TP r?éagﬂ?'%?tﬁag?pﬁé? H%%Oor: 9: 1)
Mass spectwarkinga® it)s didted witb®atet 8dd ed@ractddlwittirbthyandedd THB1, 453

[ M+H] + The fal Igvvi n .cngounds are obtajned anal ogously to Exanple XVIII:
(1) combined organic phases are washed with saturated sodium chloride

4- [ (3- chl gopstdn ' nBafels ' idin-4-yl oxy)-7
WO 031082290 ié&rg E@?%"%@s/ 30%%%” ﬁg{ﬁ%ﬁ%géo ?{r?g ﬂ?ﬁggé[gg%&son t akes

pl ace wi t fhepinatogsarhsd thealgh addicarsel valunen withE8hylsidetata/ngethanet hy|

acet at e/ W§§:$89I%W%W&%ngs amonia = 90:10:1) Mass spectrum (ESI "):

mz = 477, anple Xl X 1-net
hyl - 3- [ ([ ¥idiHo8Za enq (Ao b)havhpgnyl | - 3H-i m i dazol --1-iumi odi de Prepared by

reacting 3- 1,4]0 epan-4-yl)carbonyl]-3Himdazole with nethyl i odide
in acet oniﬁf&%h@: §3€%¢‘éﬁ{§e@ Eﬁﬁ%ﬁ’ gafyenatfd L& plgée r.dderek).i s react ed

further wgcBRiHitritdNatB RiflRbfddcbf@boR= 50:50:1)
Mass spectrum (ESI'): m/z = 544, 546 [M-HT

The following compound is obtained analogously to Example VII:

(1)  4-[(3-chloro-4-flucro-phenyl)amino]-6-{1-[2-(tert.-
butyloxycarbonylamino)-ethyl]-piperidin-4-yloxy}-quinazoline
Ry value: 0.38 (Reversed phase ready-made TLC plate (E. Merck),
- acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI*): m/z = 516, 518 [M+H]"

Example VIII

4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-4-yloxy)-7-methoxy-

quinazoline-dihydrochloride

Prepared by treating 4-{(3-chloro-4-flucro-phenyl)amino]-6-{1-(tert.-
butyloxycarbonyl)-piperidin-4-yloxy]-7-methoxy-quinazoline with concentrated
hydrochloric acid in dioxane at ambient temperature.

Rf value: 0.53 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)



The follo ds are obtai ned anal ogously to Exanple X X

1- et hyl - ngggggﬁgdl net hyl - mor phol i4% 4- yI ) car bonyl ] P%Eﬁpa 21- :
iumiodide Rf value: 0.12 (silica gel, ethyl acetate/methanol/conc. aqueous
amoni a = . 10; . - +

1- et hyl - y?giéﬁ%%huyrﬁ%ﬁﬂ oHB(% 7493 FOR IMBERY 1 1 - 3H- i ni dazol -1 -i umi odi de

Rf val ue: O. 02 (silica gel, ethyl acetate/nmethanol/conc. aqueous ammonia =

90:10: 1) e XX g‘%‘%é{’il oxazepan 4-y|)carbonyl]-3Himidazol e Prepared
by reacti 53"5{ Pligyiiey URgs Arenpiienes s migatsinidddzaipe Bxanme VIHr esence of

triethylamne in tetrahydrofuran at ambient tenperature. Rf value: 0.30
(silica gel, et hyI acet at e/ net hanol / conc. aqueous amonia = 90:10:1) Mass
spect rum (&5l B¢ plmrzdlar%ﬂaxy)WHﬂquumomemem902 BifluBCHCEROALRB062 The

fol |l owi ng r b mple XX: (1)

3-[(cis-2 (%g'gllg Qﬁ/q%t?ﬂg?x{?% f‘f‘naﬁ' f%%ﬁ%%ﬁ?lcﬁioéﬁ%l m dazol e Rf val ue: 0.46

(silica geasespebtrus ¢St ¢/m&th@ﬂel[m®2 aqueous ammonia = 90:10: 1) (2)

3-[(2- et hyl - nor phol i n-4-yl ) car bonyl H i m dazole Rf value: 0.43 (silica

gel et hyl acet at el net hanol | conc, aqueous amnia 90:10:1) Exanple XX
[(3 chl r etyl - pi peridi n-4-yl oxy)

Al hydrogzp mdgz‘ﬂfﬁ% aiﬁﬁg&‘&y%%t Uazblivar gae

4-1(3-chl aﬂfedfdummtb tpﬂleqrrybla):atm au]ﬂ-n@n'(ethylenélchmrmmetyl

I peridin et ox ui nazol i ne-,hygr c [ h saturated
EOSI um hyF§ 5; c%ﬁzﬁ%‘é‘?rﬁeié?ﬁa?? be ynmﬁgte P (%ﬂﬁp ' tenperature. In
addi tion etc@tdmtezleia@te!rﬁmflnbﬂﬁt@hc a%ﬁﬂf 56:90 8y chl oro- 4

fl uor o- phenyl ) am no] - !(SP
Mass spectrum (ESI™): m!z 262 M+H]

Example IX

4-[(3-chloro-4-flucro-phenylyaminol-6-[1-(tert.-butyloxycarbony!)-piperidin-4-
yloxy]-7-methoxy-quinazoline

A solution of 7.80 ml diethyl azodicarboxylate in 100 ml methylene chloride is
added dropwise to a mixture of 10.00 g 4-[(3-chloro-4-fluoro-phenyl)amino]-6-
hydroxy-7-methoxy-guinazoline and 9.40 g 1-(tert.-butyloxycarbonyi)-4-
hydroxy-piperidine and 12.40 g triphenyiphosphine in 400 ml methylene
chloride at ambient temperature. The suspension is stirred for three days at
ambient temperature and then suction filtered. The filtrate is evaporated and
chromatographed through a silica gel column with methylene
chloride/methanol (98:2 auf 95:5) as eluant. The crude product obtained is
combined with diisopropylether, stired overnight therein, suction filtered and
dried.

Yield: 5.34 g (34 % of theory)

Ry value: 0.46 (silica gel, ethyl acetate/methanol = 9:1}

Mass spectrum (ESI): m/z = 503, 505 [M+HT]

Example X



4-yl oxy) - droxy-qui nazoline is also isolated as a b r oduct val ue:
0.20 (sil |‘6’£}/ 85F‘r”gghyl ene chl ori de/ & hanol = 20: 1) &égp@ﬁmm
(ESI-): mz = 483, 485 [MH The follow ng conpounds are obtai ned

anal ogously to Example XXI: (1)

4-[ (3- et hynyl - phenyl ) am no] - 6- hydr oxy- 7- met hoxy- qui nazol ine Carried out
with 40 %4pdicHrey4lfiasicdiehe®)\Hnias]-6-itedihaas) - ilica gel,
et hyl acetage) Mass spectﬁrﬁ%}}g{zﬁs 5 JQrﬂz ? ggrﬁ‘%‘]%*@xag}plggﬁx%

6- (1- tHfI%Y'Qék‘)eﬁly‘Pa%‘PH@rl di n-4- yI oxy) 7- acet oxy 3H- qU| nazol i n-4-one
Prepared by—re : v

WO 03/ 082290

Rf val ue: yom60-7-ky dino&a cgﬁiazolﬁﬁé hyése le’lbhirﬁbléﬁelﬁlﬂﬂi—b |ne*ar&:f 480 n‘l‘%
spectrum (E%@%{ [5 HILI{ PCT/ EPQ3/ 03062 Preparation of e end
conpounds:P wﬁ”@rpona’ce in'5 ml N,N-dimethylfoermamide is stirred overnight at

fre E g} gx ;3/ hlq(lﬁdggigfo:r h{@rﬂgpg %etﬂlélréééﬂd?@rh pluleliSkilb R Y At adr3iogY) - 7

4-[ (3- chl ovith athyi amtatq)rTérmgramnad]or@amyaheags Zrenwabloay withgaturated i ne in 6
m acetonlt ! h.114 pl (R)-3-hydroxy- tetra rof uran and
370 ng trij dél‘llr@ gﬁlogc%hﬁ%t'oﬁmﬁggfrmao%eé’{%/ﬁu'pﬁ?%d?%%%%&?flag%g are added
and the ra&tdcmderprﬁﬁwtesfmrﬁrlréécﬁédwmdmt @Ry nidre pUMACANIN t enperature. For
working up the reaction mxture is filtered and the filtrate evaporated

down in vadBl: 6PReNG (%00 pF6EeRY) is purified by chromatography over a

silica gel colum with ethyl acetate/nethanol (95:5) as eluant. Yield: 53
ng (15 % of theory)
The following compounds are obtained analogously to Example X:

\/

(1) 4-[(3-chloro-4-fluoro-phenylyamino]-6-((S)-tetrahydrofuran-3-yloxy)-7-(4-
bromo-butyloxy)-quinazoline

Rs value: 0.84 (silica gel, ethyl acetate/methanol = 9:1)

(2) 4-(3-chloro-4-fluoro-phenylyamino]-6-(1-trifluoroacetyl-piperidin-4-yloxy)-
7-ethoxy-quinazoline
Mass spectrum (ESI"): m/z = 513, 515 [M+H]"

(3) 4-{(3-chioro-4-flucro-phenyllamino]-6-(1-triflucroacetyl-piperidin-4-yloxy)-
7-(2-methoxy-ethoxy)-quinazoline
Rf value: 0.38 (silica gel, methylene chloride/methanal = 9:1)

Mass spectrum (ESI®): m/z = 543, 545 [M+H]"

Example XI

1-(2-hydroxy-ethyl)-3-methyi-tetranydropyrimidin-2-on

Prepared by hydrogenolytically cleaving 1-(2-benzyloxy-ethyi}-3-methyl-
tetrahydropyrimidin-2-one in the presence of palladium on activated charcoal

in methanol at ambient temperature.



nmel ting point: 178C Mass spectrum (ESI{): m'z = 390, 392 [MrH { The

fol | owi ng WP @8d2%r e obt ai ned anal dgous! y to Exanpl BCIT/EPQ/03062
4-[(3-chloro--4 fluoro-phenyl)am no]-6-(tetrahydropyran-4-yloxy)-7 WO

03/ 082290 3 rret i nazo Rf value: 0.54 (silica

gel , et hyI AGIE ?ﬁé@ CehdPl ew?ﬂye*a%dg@f@%@éfppﬂmwm aNENia 204, 406

[ MtH] + PCRICERS3103062 (2)

4-1 (3-chl aro-4-11 uoro- Ehenyl am no] -6-[ cis-4-(tert.

but yl oxycd‘ﬂﬁ%ﬁ??%ﬂ%X 8V ¢i mirex 489IMHloxy] - 7- met hoxy qui nazoline ci NH Rf
value: 0.70 (silica gel, ethyl acetate/nethanol = 9:1) Mass spectrum

(ESI +) : n12 = 517, 519 [I\/H—|]+ (3) 4-[(3-chl oro-4

f | uor o- phdewdmlei Xb] - 6- (( R) -t et rahydr of ur an- 3-yl oxy) - 7- net hoxy- qui nazol i ne
C NH N 11 WO 03/082290 54 Rf value: 0.64 (silica gel, ethyl

acetate/ nethanol = 9:1) Mass spectrum (ESI+): mz = 390, 392 [ M+H] +

PCT/ EPO310306BehA) oy im R P-tEtrhhyRbpyMARMLIGHN i no] - 6- [trans-4-(tert. -
Prepared by reacting 1-(2-benzyloxy-ethyl)-tetrahydropyrimidin-2-one with
methyl iodide in the presence of potassium-tert.-butoxide in N,N-

dimethylformamide at ambient temperature.

Rr value: 0.62 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =
90:10:1)
Mass spectrum (ESI”): m/z = 249 [M+H]*

Example XII!

1-(2-benzyloxy-ethyl)-tetrahydropyrimidin-2-on

Prepared by treating 1-(2-benzyloxy-ethyl)-3-(3-chloro-propyl)-urea with
potassium-tert.-butoxide in N,N-dimethylformamide at ambient temperature.
Rt value: 0.42 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =
90:10:1)

Mass spectrum (ESI"): m/z = 235 [M+H]"

Example XIV

1-(2-benzyloxy-ethyl)-tetrahydropyrimidin-2-one

Prepared by reacting 2-benzyloxy-ethylamine with 3-chloro-propyl-isocyanate
in tetrahydrofuran.

R: value: 0.73 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI*). m/z = 271, 273 [M+H]

Example XV



but yl oxycar bonyl am no) - cycl ohexan- 1-yi oxyj - 7- met hoxy- qui nazoline CI NH Rf
val ue: 0. 88QQ3/0B23% el , et hyl acet at éBnet hanol = 9: 1) PCVHER03/98662um
(ESI+): mz = 517, 519 [ M+tH + (5)

4-[ (3-chl oro-4-fluoro-phenyl)am no]-6-[1-(tert.-butyl oxycarbonyl) -

pi peri di n-4-yl oxy] - 7- met hoxy-qui nazoline cF | CH3 nelting point: 184C
MBSS s pecta-yi sty by cabonylahtide)-SRoHddsrbr (6)

4-[(3-chl oro-4-fl uoro-phenyl)am no] - 6-(tetrahydropyran-3-yl oxy)-7-

met hoxy- quiirapacdd ipyeraaotiog/BapRE0cEioRSENEPARH 0082 buty| pytoRErhalatein 0. 52

(511,03, 95k, PELINLCIS S RHARE B RRLRL o b dlEP o TPSEAGH (ES1): i 2

4- [ (3- chl Rearafsd: 10034 Gsilpzegy| nthynede BhiotideidtthndidReic dhleduy! oxy) - 7-
et hoxy-qui nazoline F nelting point: 218C Mass spectrum (ESI*): mz =
419 [ M-H ApgpniaT 8-t br o- 4

fl uoro-ph ' = S 14 abut yl oxycar bonyl ) -

pyrrolidi ﬁﬁ%é%/%@xé}@n}%n%%ﬁ@{% q%ﬁl I\ggjlﬂi ne Carried out with diisopropyl
azodi carboxyl ate in nmethylene chloride. Rf value: 0.51 (silica gel,
FENLEHyLe?S)'I%hel f%iiﬁ%%gngcgrngggr%ds_ar% o]t;tai%%asansé?c?gcotuwyr?o(IJ:ExSa{an?JIé XV? 489, 491
4-[ (3-chl oro-4-fluoro-phenyl)an no]-6-[1-(tert.-butyl oxycarbonyl) -

pi peri di n-3-yl oxy] - 7- met hoxly- qui nazol i ne S
(1)~ cis-4{N-(tert.-butyloxycarbonyl}-N-methyl-amino]-cyclohexanol

417,

The reaction takes place in methanol.
Ry value: 0.70 (silica gel, ethyl acetate)
Mass spectrum (ESI™): m/z = 230 [M+H]"

Example XVI

6-(1-trifluoroacetyl-piperidin-4-yloxy)-3H-quinazolin-4-one

Prepared by reacting 6-(piperidin-4-yloxy)-3H-quinazolin-4-one x 2
trifluoroacetic acid with trifluoroacetic acid anhydride in the presence of
triethylamine in tetrahydrofuran.

R value: 0.48 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI*): m/z = 342 [M+H]*

The following compounds are obtained analogously to Example XVI:

(1) 6-(1-triflucroacetyl-piperidin-4-yloxy)-7 -hydroxy-3H-quinazolin-4-one
Carried out with methyl trifluoroacetate in the presence of Hinig base in
methanol.

Rs value: 0.80 (silica gel, methylene chloride/methanol = 4:1)

Mass spectrum (ESI*): m/z = 358 [M+H]"

Example XVII




Carried o opropyl azodi carboxylate in nethylene chloride. Rf
val ue: é%’o(m@yl&ﬁggbé met hyl ene chl4% i de/ net hanol =PE&T{EPRBOS0SBect r um

(ESI-): mz = 501, 503 [MH] WD 03/ 082290 56 PCT/ EP03/ 03062 (10)
4-1 (3-chl oro- 4f|uoro phenyl ) am no] - 6- ((S)-tetrahydrofuran-3-yl oxy)-7-[2-
(3- net hyl - 2- oxo- hexahydropyrimidin-1-yl)-ethoxy]-quinazoline Carried out

wi th dii sdpniysb- [ﬁ;tech-@&tw@mda{fﬁ@yl)mlﬁﬁﬁﬁhlﬁﬁxypbéﬁz*cﬂ@amd”e| ting point:
235C Mass _spectrum (ESI

4-[ ( 3- chl &1e0ApIRASRLSIpMET Patiedits af@—?CBie(dl@atBhWb&tth%x%gﬁbﬁem am no)I

| oh t . sopro
ggdloc:)r(g(r)bx&* é%@%bo@fﬁﬁégﬁ? %%IE ori %ﬁ hﬂmgeﬁgﬂ%ﬁqé\éﬂ”?‘% “1?]' Iga gel IOyet hyl
acet at eﬁ |mh29wth an ke tkﬁls,swh;teﬂter ltlaémpEﬁitL)ri lﬁh;éptt:bélfaﬁr 1bc5tt;7|'r[hM H l(o 12) -
4-1(3- [0 upro cis ert.-butyl oxycarbon
N—gn(et h3C/I 1 %8]586})’5?%E%' ﬁ;r% I?’ﬁib'}"mﬁg }E"Ilﬁ)‘k‘g/o[@gl‘ﬁ'g'iéﬂll% ¥|Qé'd ou%/ Wi th
di i sopr OIOYH‘I @2 g GRSV -AkD- béhﬂmé B&ﬁb%ﬁé £Rkar AfSr ancﬁﬁﬁf/ﬁ ?@hﬁgréﬁ (silica

gel, nethyl ene chloride/ methanol = 9:1) Mass spectrum ( = 531,
533 [ MtH] 1"1% Tegction pixtye is peured eriorwvatph adiustedin pH-bwithreons: 4- [ N- (tert .

| hox
oui nazol 1 HCEHid RN SRR Y Sl SRS IO EIDPIEE FHAREL nyi ene
chl ori de. phasks iang washati wikBdilute Midks asipesiiution, dRSH biver Magreskdd, 533 [ MHH
Ex
T3, oni GHPhats 0GaYaBRESR TR FRsfds isdriurateg ity die sthsrapuction oxy) - 7-

met hoxy- qwlltéﬂa?cpémdlanédthfé BRIRAE rﬁ(b ||Ps‘ébscbd(\9fﬂ?ﬁ(@§%?§ tér@t%’ﬁ%ﬁj&y 03062

Prepared by treating 4-[(3-chloro- uor o- am noj -
some time, and this Is atso suction filtered and dried.

Yield: 9.58 g (42 % of theory)
Rr value: 0.43 (silica gel, methylene chloride/methanol/acetic acid = 90:10:1)
Mass spectrum (ESI*): m/z = 367[M+H]"

Example XVIli

4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-bromacetyl-piperidin-4-yloxy)-
quinazoline and 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-chioracetyl-piperidin-

4-yloxy)}-quinazoline

Prepared by reacting 4-[(3-chloro-4-fluoro-phenyl)amino]-8-(piperidin-4-yloxy)-
quinazoline with bromoacetic acid chloride in the presence of Hinig base in
tetrahydrofuran at ambient temperature. A mixture of the bromine and chlorine
compounds is obtained.

Rt value: 0.43 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI): m/z = 493, 495, 497 [M1+H]" and 449, 451, 453
[M2+HT

The following compounds are obtained analogously to Exampie XVIII:

(1)  4-[(3-chloro-4-fluoro-phenyl)amino}-6-(1-chloracetyl-piperidin-4-yloxy)-7-



but yl oxyc on no) - cycl ohexan- 1- yl oxy] - 7- net hoxy nazoline wth
trifl uoroa P)é’oé@?aol n met hyl ene chl % de at anbi ent P&EEPQB@B@SZNEI ting
poi nt: 221 C Mass spectrum (ESI+): mz = 417, 419 [M+H + The fol |l owi ng
conpounds ar eﬁ$®§%g§%qinall.o§ously to Exarrpl e 2, (1)

4-1 (3-chl oro- m'no] 6- (trans-4-am no-cycl ohexan-1 -
Zth{k%7 ﬁﬁuhn%xmquWﬂ&iDMBa@mﬁhQ&mNHa@H§ldMBﬁéeSpectrun\(ES|+) mz = 417,
4-[(3-chl d?fdfaévﬁ 1Qs9P 65iireash i Aeptal/Isthanaliephc. Aguesxy aTTMABIEh XY -

qui nazol i ngy-xo4i fl uoroacetic acid NH nmelting point: 232C WO 03/ 082290 58
Mass spectrum (ESI+): mz = 403, 405 [ MtH + Exanple 3 PCT/E P03/ 03062

4-[ ( 3- chl dflesstspéatnm{pBER YN Eanit in] 4783, @8t {MAHIet hanesul phonyl ami no-

cycl ohexan- 1| -yl oxy) - 7- net hoxy- qui nazoline O 11 0 ~~H O CH | CH3 Prepared
by reacting 4-[(3-chl oro-4-fluoro-phenyl)am no]-6-(cis-4-am no-

cycl ohexarexanybiex¥§iX- 7- met hoxy- qui nazoline x trifluoroacetic acid with

met hanesul phonic acid chloride in the presence of Hunig base in
tetrahydrofuran at anbient tenperature. Rf value: 0.77 (silica gel, ethyl

acet at e/ el QRRQl/LRMCA10RIHGHR 4 FTRBIHoRYT-3H-imidazol-1-ium-iodide
Prepared by reacting 3-[([1,4]oxazepan-4-yl)carbonyl]-3H-imidazole with

methyl iodide in acetonitrile at ambient temperature. The crude product is

reacted further without any more purification.

The following compounds are obtained analogously to Example XIX:

(1) 1-methyl-3-{(cis-2,6-dimethyl-morpholin-4-yl)carbonyl}-3H-imidazoi-1-
 jum-iodide

Rr value: 0.12 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =

90:10:1)

{2) 1-methyl-3-[(2-methyl-morpholin-4-yl)carbonyl}-3H-imidazol-1-ium-iodide

Rf value: 0.02 (silica gel, ethyl acetate/methanocl/conc. aqueous ammonia =

90:10:1)

Example XX

3-([1,4]oxazepan-4-yl)carbonyl]-3H-imidazole

Prepared by reacting [1,4]Joxazepan with N,N'-carbonyldiimidazole in the
presence of triethylamine in tetrahydrofuran at ambient temperature.

Rr value: 0.30 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =
90:10:1)

Mass spectrum (ESI*): m/z = 196 [M+H]*



40: 10: 1) S m(ESI+): mz 495, 497 [MtH + The foll o
conpounds O%ggé{%@d anal ogously to5éxarrpl e 3: (1) PCT"EPO3/03O 2

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-(trans- 4 rret hanesul phonyl am no-
7o RIS BRI RRERE R el xR R um (B )
mz = 495, 497 [ MkH] + V\D 03/ 082290 59 PCT/ EP03/ 03062 (2)

v Eii’; o Tl h okl FATBETHE TRl - Corbs i fERager, ot byl
%Cgt at zlsgﬁfg%'%‘fég/ @6“isrl|c?é1§'§°Hﬁy‘ﬁ%ﬂte?metha?%ll&gné)ad\%%ﬁsSa‘?i‘:r‘ﬁ:lbﬁlém (ESI+):

4-[ (3-chl 1Q&1 Iuoro phenyl)am no] - 6-{ci s-4-[(3-chloro- propyl)sul phonyl am
i no] - cycl ohexan- 1-yl oxy}- 7- met hoxy- qui nazoline F Cl

(2}  3-{(2-methyl-morpholin-4-yl)carbonyl]-3H-imidazole
Rt value: 0.43 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =
90:10:1)

Example XXI

4-{(3-chloro-4-fluoro-phenylyaminol-6-(1-trifluoroacetyl-piperidin-4-yloxy)-7 -
hydroxy-quinazoline

Prepared by treating 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-trifluoroacetyl-
piperidin-4-yloxy)-7-acetoxy-quinazoline-hydrochloride with saturated sodium
hydrogen carbonate solution in methanol at ambient temperature. In addition
to the desired product, some 4-[(3-chloro-4-flucro-phenylamino]-8-(piperidin-
4-yloxy)-7-hydroxy-quinazoline is also isolated as a by-product.

R¢ value: 0.20 (silica gel, methylene chloride/methanol = 20:1)

Mass spectrum (ESF): miz = 483, 485 [M-HJ

The following compounds are obtained analogously to Example XXI:
(1) 4—[(3—ethy'nyl-phenyi)amEno]—6-hydroxy-7-methoxy-quinazoline
Carried out with 40 % sodium hydroxide solution in ethanaol.

R value: 0.32 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 292 [M+H]

Example XXIi

6-(1-triflucroacetyl-piperidin-4-yloxy)-7 -acetoxy-3H-quinazolin-4-one

Prepared by reacting 6-(1-trifluoroacetyl-piperidin-4-yloxy)-7-hydroxy-3H-



11 11 O | CH3 The reaction takes place with 3-chl oropropansul phonyl
chl ori de. V\ﬁ 834'9838.900. 79 (silica gel ,.5%thyl acetate/ MBQTARBO3£WSL) Mass

spectrum (ES I-): mz = 555|, 557, 559 [MH (j) 2 o

4-1(3-chl -4-f | -ph ' -6-{trans-4- - or o-

prE)}(:)yI )Csulo%ﬂ%%ﬁlg‘% "ﬁﬁSﬁy@%?‘%}aﬁ?ﬂ?ﬂq’gﬁlﬂ%?yﬁa'?e-aképﬁéxy- qui nazoline F O 11
NH N 0 IRH=WS-0.60 (sifda gef; methisRe WRAPRBERSLRAACPY oRGT/ EP03103062 The

reaction takes place wth 3-chioropropanesul phonyl chl’oride. Rf val ue:
0.42 (sili¥asyepecteymyFEShoené e 0NN Hpect rum (ESI+): miz = 557, 559, 561
[ MkH + (5) 4-[(3-chloro-4-fluoro-phenyl)amno]-6-(1-m

et hyl car bonyl - pi peri di n-4- yl oxy)-7-nmet hoxy-qui nazoline F The reaction

t akes pl ad¥epataticaceftthe emdyoinpalends: mel ting point: 216C Mass spectrum
(ESI+): mz = 445, 447 [ MtH +

Example 1

4-[(3-chloro-4-fluoro-phenyl)amine]-6-((S)-tetrahydrofuran-3-yloxy)-7-
methoxy-quinazoline

Cl

F\@
NH
o,
= oy,
N[)t@: CO
L
A
CH,

300 mg of 4-[(3-chloro-4-fluoro-phenyl)amino]-6-hydroxy-7-methoxy-
quinazoline in 6 ml acetonitrile are combined with 114 ul (R)-3-hydroxy-
tetrahydrofuran and 370 mg triphenylphosphine. Then 234 pl diethyl
azodicarboxylate are added and the reaction mixture is stirred overnight at
ambient temperature. For working up the reaction mixture is filtered and the
filtrate evaporated down in vacuo. The crude product is purified by
chromatography over a silica gel column with ethyl acetate/methanol (95:5) as
eluant.

Yield: 53 mg (15 % of theory)

melting point: 178°C

Mass spectrum (ESI*): m/z = 390, 392 [M+H]"

The following compounds are obtained analogously to Example 1:

(1) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-



(6) 4-[(3- -4-f] uoro--phenyl)am ng]-6-{1-[ (di net hyl am no) car bonyl ] -

pi peri di n-mgé@ézq-)met hoxy- qui nazol iEhJé FN 11 11 cASTBEONQSE4S2K N O
The reaction takes place with N, N-di met hyl car banmoyl chl ori de. Rf val ue: 0.28
(Reversed pha - I JLC plate (E. Merck), acetonitrile/water/
trifluoroacet iﬁﬁe{g(;%%qu:ﬂ%%gg%l) Mass spectrum (ESI+): mlz = 474, 476 [ MtH +
(7) 4-[(3-chloro-4-fluoro-phenylgiam no] - 6-{1-[ (nor phol i n-4-yl)carbonyl] -

pi peri di n-4-yl oxy}-7-met hoxysgquiazol i ne WO 03/ 082290 61 PCT/ EP03/ 03062 The
reaction takes place with (nor i n-4-yl)carbonylchloride in acetonitrile.
Rf value: 0.37 (Reversed phaseeady.mde TLC plate (E. Merck),

acetonitrile/water/ trifluoroaceti c)(lgci d :OSO: 50: 1) Mass spectrum (ESI +):

mz = 516, 518 [ MrH + (8)
(met hokynet hyl ) car bonyl | -
oCl L NCOIl CH3 The reaction

N7
4-[ (3-chl or o- 4-f1 uor o- phenyl ) ani nd] - 6
pi peri di n-4-yl oxy}-7-nmet hoxy- qui nazoli

takes place with nethoxyacetic acid chlori &Ha Rf value: 0.80 (silica gel,
nmet hyl ene chl oride/ methanol = 9:1) Mass spectrum (ESI*): mz = 475, 477

[ MeH] + (9) | o

4-[(3-chl gt Qud: 0184 PsiRbiegul LAl BoAmBsibufuie gy per i di n-4-yl oxy) - 7-

Mass spectrum (ESI"): m/z = 404, 406 [M+H]"

(2) 4-{(3-chloro-4-fluoro-phenyl)aminc]-6-[cis-4-(tert.-

butyloxycarbonylamino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline

CH

8 o)
H3C>k
H,C” TCH,

Rf value: 0.70 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI): m/z = 517, 519 [M+H]"

(3) 4-[(3-chloro-4-fluoro-phenyljamino]-6-((R)-tetrahydrofuran-3-yloxy)-7-
methoxy-guinazoline




met hoxy- qui nazo) i WO 03/ 082290. 62 PCT/ EP03/ 03062 The reaction takes
pl ace Wi t%é%@@gﬁggen in methyl ene %hloride. R val B&T/BP38/08R6%er sed

phase ready-made TLC plate (E. Merck), acetonitrilelwater/ trifluoroacetic

id = 50:5Q:1).. Sl+): mz = 428 430 [ M+H + (10
ZCI[ (3-chl O'?fg{ajﬂ%ef-lﬁ‘gf%ﬁﬁg&ﬁ%#%@Eﬁf@%ﬁ@?ﬁ%%ﬁ%@) am Lo) Is_“ul pé\onill ]- piperid
i N--4-yl oXlfhss speettunoXE St maze Booe3dd [MAHE NN oS ol /I CH3 H3c~N-,

CH3 The reaction takes place with N, N-di met hyl sul phanoyl chl oride in
acetonitrile. Rf value: 0.24 (Reversed phase ready-made TLC plate (E.

Mer ck) , t QiBIAR i : HlkLagid = 50:50: 1) Mass spectrum
V. mqg?:mtl(% ,dh éc?gyif-ﬁ/ﬁékrﬁoﬁzélrff))l)Hﬂﬂﬁéﬁ%ﬁtk&nsa& (et
4-[ ( 3- chl or o- dutyloxyasrpbryiginjraniayolohexén-1yiowy Jpholetmexd~glinanblpieony[ ] -
pi peridin-4-yl oxy}-7-.methoxy-gquinazoline N 11 The reaction takes place
wi th (rnorpholin-4-yl)sul phgnyl chloride in aceton itri le. Rf value: 0.29
(Reversed phase ready-nade |late (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50 WO 03/ 082290 63

NH

CorQ,
SH PN

3 o~ Yo
HC ﬁ\
H, ™ ~CH,

Rt value: 0.65 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*): m/z = 517, 519 [M+H]"

(5)  4-{(3-chloro-4-fluoro-phenyl)amino]-6-[1-(tert.-butyloxycarbonyl)-
piperidin-4-yloxy]-7-methoxy-guinazoline
cl

soqel

o)
CH,
H c:>r

37 CH,

melting point; 184°C
Mass spectrum (ESI™): m/z = 503, 505 [M+H]"

(6) 4-(3-chloroc-4-fluoro-phenyl)amino]-6-(tetrahydropyran-3-yloxy)-7-

methoxy-quinazoline



Mass spect |+ z = 552, 554 [MtH + P CTIE P 03/.03062

4-[(3-chl c}&g)nhé)%g?éophenyl ) ami no] - 6- (32 met hanesul phon§C; éEB@Bl(%O)ﬁ%-

yl oxy) - 7- met hoxy- qui nazol i ne Rf value: 0.33 (Reversed phase ready-made TLC
plate (E. Merck), acetonitrile/mater) trifluoroacetic acid = 50:50:1) Mass
spectrum (ESI +): mz = 481, 483 | M+rH + (13)

4-[ (3-chl oro-4-fl uoro-phenyl ]-6-((S)-1-net hanesul phonyl -
pyrrolidin-3-yl oxy) - 7- met hoxy- azoline nelting point: 249C Mass
spectrum (ESI+): mz = 467, 469 N]++ (14)

4-[ (3-chl oro-4f | uor o- phenyl ) am no] - 8 @ esul phonyl am no-
zoI

n

et hyl ) - pi peri di n-4-yl oxy] - 7- net ho i ne val ue: 0.49 (Reversed
phase ready- made TLC plate (E I\/E rile/water/ trifluoroacetic
acid 50:50:1) Mass spectrum ( ESI +) m z 024, 526 [ MEH] + (15)

4- [(3-ch| or 0- 4-fl uor o- phenyl ) am no] - 6- [ 1-(5 acetyl am no- et hyl ) - pi peri di n-
4-yl oxy] - 7- met hoxy- qui nazol i ne The reaction takes place with acetic
anhydride. Rf value: 0. 51 (Reversed phase ready-made TLC plate (E. Merck),
acet oni tr ifrealtg: &k 22 {5ili9a grlr Bretialene gblodde/nsethaoelly 9NMiss spect rum (ESI +) :

Mz = 48814204 %é\&#ﬂrﬁéééfsz rﬁfz[éibﬁhll@é]ﬂ\gfﬁ +I uor o- phenyl) am no] - 6- {t rans- 4-

[ (di met hyI am no) su m noj - cytl o an:1-yl oxy} - 7- net hoxy- qui nazoline
The reaction takes pI ace with N, N-di nmet hyl sul pham)yl chloride in

t t 0. 69 I th tate/ meth |/
Aqucous. arbfon el R SrBEBER A { EstlyFiar i g 580 [k + v

03/ 082290 64 Hgthg?%mﬁﬂne
iNH
“\ o N\
N ? CH
CH,

F

melting point: 218°C
Mass spectrum (ESI): m/z = 417, 419 [M+H]*

(8) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[(S)-1-(tert.-butyloxycarbonyl)-
pyrrolidin-3-yloxy]-7-methoxy-gquinazcline

Carried out with diisopropyl azodicarboxylate in methylene chloride.

Rr value: 0.51 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI*): m/z = 489, 491 [M+H]"

(9) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(tert.-butyloxycarbonyl)-
piperidin-3-yloxy]-7-methoxy-quinazoline

Carried out with diisopropyl azodicarboxylate in methylene chiloride.

Rf value: 0.56 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI): m/z = 501, 503 [M-HJ



17) 4- I h I -6-{t -4-- hol i n- 4-
3(/I )Z:ar bg)gmg@%jﬁgbc%[]gxgnegyyl) g)r(ny?o mei h(r)f(l;-squi nc[a%’(QT/ 5’0$|K53Q6é’act| on
takes place with (norpholin-4-yl)carbonylchloride in acetonitrile. Rf
value: 0. of SLinehugnl 4 (abNbn a8 MR TE Y 9N8lraf, Gokrah B RPRT 15U

4-1(3-chl oro- 43tmeﬂnyo—2m>@nfyé>mwdmdyfﬁnawa% eAhOxyTR{uMERdIiRe 4- -
yl ) sul pho I am i | ohexan-1 -yl oxy} - 7- net hoxy-qui nazol i ne The reaction
AP R gr9d

takes pl ac BOPHRRY! 'GPWMWG Ifhflnémydi@ﬁ ghlogdet onitrile.

mel ting pqhgﬁmg%ﬂ,q Massc spectrum (ESI"): mz 564, 566 [MH (19)
4-[(3-chl oro-4-fl uoro(Eﬁenyl am noj - 6- ( 3- net hanesul phonyl am no-

cycl ohexarIVIdS%/ISI@Q%Um {"oxiz 7 6i1hazds (MeHRE val ue: 1 0.66 (silica gel, ethyl
acet at e/ net hanol 9:1) Mass spectrum (ESI-): mz = 493, 495 [MH (20)
4-[(3-chl oro-4- quoro phenyl ) am no] - 6- (tetrahydropyran 4-yl oxy)-7-(2-

acet yl am (6} et-[{8>0hlorgus- ﬁm@ph@wymmm@]a@l[w@rﬂ@&%%wcaﬂﬁa Mdrhino)-
acetylchl oride i cetonitrile ltin oi nt 4C Mass sSpectrum (ESI +) :
mz = 475, 47ICVFR5IHQT‘3” 123_,LI))xy -7- methoxy-qumazolme

4-[ (3-chl cu‘émédfdww.m cIIII%%EI/d g}zaﬁlzar%of(%l‘%{é F?II?I 0| i r.e%oxy)-7-(2-

nmet hanesuIFEhony am I no- et ul nazo 27C Mass
spect rum (FeSEdye: h§g (silicgugel, EL’[IB’I Bodtefefmes®nol = 9.1)

4-1 ( 3-chl 3-acet yl am no- cycl ohexan-| -

yl oxy) - %? ox‘gé‘g “ﬁé@%ﬂ%ﬁ névgesa{’?tﬁ\@hﬁtakes pl ace with acety[chl oride
in acetonltrl le. Cis- and trans- isomer are separated by chronatography
over a sil i§a gel colum, Rf value: 0.43 g@s;l lica gel, nethylene

chl or i de/ hi€h4niéprebinie-4-terrerienibannnalsybas-4ebi-Aatiobityloxygarbooyi

N-methyl-amino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline
Carried out with diisopropy! azodicarboxylate in methylene chioride.
Ry value: 0.37 (silica gel, methylene chloridefmethanol = 9:1)

Mass spectrum (ESI*): m/z = 531, 533 [M+H]"

(13) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-[N-(tert.-
butyloxycarbonyl)-N-methyl-amino]-cyclohexan-1-yloxy}-7-methoxy-
quinazoline

Carried out with diisopropy! azodicarboxylate in methylene chloride.

melfing point: 231°C

Mass spectrum (ESI*): m/z = 531, 533 [M+H]*

Example 2

4-[(3-chloro-4-fluorc-phenylyamino]-6-(cis-4-amino-cyclohexan-1-yloxy)-7 -

methoxy-quinazoline x trifluoroacetic acid




Mass spect.r ESI+):. mz = 459, 461 [ MtH + PCT/ EP03103062 (23)

4- (3-chl OW@&@%@@%;@_ phenyl ) am no] - 6-34 r ans- 3- acet y| aMGIGEBPSIANE2an-

1-yl oxy) - 7- met hoxy- qui nazol i ne The reaction takes place with acetyl chioride
in acetonitrile. Cs- and tgpans- isoner are separated by chromat ography

over a silica gel colum. Rf e: 0.49 (silica gel, nethylene
chl ori de/ nmet hanol / conc. aque moni a = 90: 10: 1) Mass spectrum (ESI +):
mz = 459, 461 [M+H + (24) © NH

4-[(3-chl oro-4-fluoro-phenyl)am poks
acet yl am i no- pr opyl oxy) - qui nazol ijne
acetylchioride. nelting point: 22&%€

pyr an-4-yl oxy)-7-(3-

rean takes place with

ospeet™ym (ESI+): mz = 489, 491
[ MeH] + (25) | Lu
4-[ (3-chl oro- 4f | uor o- phenyl ) am no] - 6- (t et r ahydr opyr an- 4- yl oxy) - 7- ( 3-
met hanesul phonyl am i no- pr opyl oxy) - qui nazol i ne nel ting point: 222C Mass
spectrum (ESL+): mz = 525 527 [ MeH + (26) 4-[(3-chl oro-4-fl uoro-phenyl)am
i ﬁ_o] -6- ( 1E ﬁ&Pﬁé%%ﬁﬁﬁB’r‘gxgrlb}S'ﬁelp; %ﬂﬁthr ‘(Jﬂhéﬁwe["i(imq}ﬁz[ﬂﬁ-ﬂéf%- val ub: 0Y411
(8] 5102, Sty iRl i bonaarifidydoreRah ek F7 Hethox a8 Wi (ESI 1) 2

= 451, 453 %p o
4- [ ( 3- chl driducroprefr acighe mathyene chicsidplat [apmventtehiperdtuys.) car bonyl | -

pi peri di n-4-y = Oy oline The reaction takes place with
(ror phol i rﬁ%’%@%@*b%%@ﬁm oride in acetonitrile. Rf value: 0.40 (silica

gel , met hiasespddtam JESI ehhenal 7=499 M+Nlss spectrum (ESI+): mz = 486,
488 [ M+H] + (28)
4-1 (3-chl oro-4-fl uoro-phenyl)amnm no]-6-(1-acetyl -pi peridin-4-yl oxy) WO

037082290 T6fz RBfidwingEbihfeHrs Hé SREPkLMhalogously to Example 2:

(1}  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-amino-cyclohexan-1-
yloxy)-7-methoxy-quinazoline
F

: NH
N7 ©
L
N o NH,
CH3

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

Ci

(2)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-4-yloxy)-7-methoxy-

guinazoline x triflucroacetic acid

melting point; 232°C



The reaction takes gl ace with acetic anhydride. Rf value: 0.50 (silica gel,
met hyl ene WK @3/08829@et hanol = 9:1) [8ss spectrum ( ESPE/ERPI/030825, 417

[ MtH + (29)

4-[(3-chlqro- oro am nol -6-{1--[.(di met hyl am no) car bonyl ] -

pi peri di ncM “ﬁﬂl fﬁ)gﬁg “fﬂgi ?@%bﬂ'f% takes place with

N, N- di net hyl car barmoyl chloride. Rf value: 0.47 (silica gel, nethylene
chloride /nethanol = 9:1) Mass spectrum (ESI+): nmz = 444, 446 [ M-H + (30)

.. 4-[(3-chl &emple3 or o- phenyl)am i no] - 6-{trans- 4- acetyl am i no- cycl ohexan- -

1-yl oxy}- 7- met hoxy- qui nazol i ne The reaction takes place with acetic
anhydride. Rf value: 0.50 (silica gel, nethylene chloride/nethanol = 9:1)

I\/B.[S?BSpﬁlctll’ uﬁqc(rﬁsfl b+4- quaonzpmr%@mlﬁﬂle-[(Mw-me(l'&ﬁ[ ()eguiphorr:yllamino- ) bonvl

4- -chl oro: 4f1 uoro ns- 4 i met hyl am i no) car bonyl am
i no] - cycl GHERRRXENY ¥)|B§§)n%“%1%g1ﬂ “‘n&%?&ﬂfzol ine The reaction takes place
with N, memmm—ﬁ%vmﬂmf—ﬁﬂﬁ—tsﬁ—ma—ga—ﬁe{hyl ene
chl oride/ methanol = 9:1) Mass spectrum (ESI+): mz 488, 490 [ MrH + (32)
4- (3-chl oro-4-fl uoro-pheny i no]-6-[trans-4-(2- rret hoxy- acet yl am no) -

cycl ohexan- 1-yl oxy] - 7- met ho ui nazoline The reaction takes place with
nmet hoxyaceti ¢ acid chl oricgé. nMal ue: 0.35 (silica gel, nethylene

chl oride/ met hanol = 9:1) Mass sect ump( E +): mz = 489, 491 [MH + (33)
4-[(3-chloro-4-fluoro- phenyl)aiﬁn{J 1-3 et h@xy- acet yl ) - pi peri di n- 4-
yl oxy] - - qui nazol i ne The reacti akes ML t hoxyacetic acid
chloride. Rf value: 0.41 (sili cH gel , ﬁet hyl eﬁ{e ccﬁ%orl de/ nmet hanol = 9:1)
WO 03/ 082290 67 Mass spectrum (ESI+): nf¥# = 445, 447 [ M+H + PCT/ E P03/ 03062

Prepared by reacting 4-[(3-chloro-4-fluoro-phenyljaminc]-6-(cis-4-amino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline x triflucroacetic acid with
methanesulphonic acid chloride in the presence of Hlnig base in
tetrahydrofuran at ambient temperature.

Revalue:; 0.77 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =
40:10:1)

Mass spectrum (ESI*): m/z = 495, 497 [M+H]"

The following compounds are obtained analogously to Example 3:

(1)  4-[(3-chloro-4-flucro-phenyl)aminol-6-(trans-4-methanesulphonylamino-

cyclohexan-1-yloxy)-7-methoxy-quinazoline

Rt value: 0.20 (silica gel, ethyl acetate)
Mass spectrum (ESI*). m/z = 495, 497 [M+H]"



(34)

4-1(3-chl of'§? 43£9825°8- phenyl ) ani no] - 6-9L- i sopr opy! oxyc&BYRPO3MING2 di n-
4-yl oxy) - 7- met hoxy- qui nazol i ne The reaction takes place with isopropyl
chloroformate. Rf value: 0.67 (silica gel, ethyl acetate/nethanol/conc.
aqueous ammonia = 98:2:1) Mass spectrum (ESI ): mz = 489, 491 [ M+H + (35)
4-[ (3-chl di2p- M-[(Gmfﬂefph@ﬂvbl)fﬁﬂhﬂmll)aﬁiihé}-@(&ﬂ@etﬁbﬁééwlﬁh&)ﬂ:d{béﬁﬁﬂﬂm_

qui nazol i ne Thﬁ rsgfptl ?n t akes gl ace wi th bronocyanogen 1 n mnethyl ene
chloride. Rf XM TENIYVQWNAEANSel , net hyl ene chl ori de/ et hanol = 9: 1)
Mass spectrum (ES I-): mz = 39 398 [MH (36)

4-[ (3-chl oro-4-fl uoro-phenyl) noj - 6- {1-[ (di nmet hyl am i no) sul phonyl ] -

pi peridin-4-yl oxy}-qui nazof +re-fe reaction takes place wth

N, N- di et hyl sul phanmoyl chl oride in pcetonitrile. Rf value: 0.34 (silica

gel, nmethyl ene chl ori de/ net hanol NI_ sgﬁyect rum (ESI+): mz = 480,
P ( BE;?T? n- 4-yl ) sul phonyl | -

482 [ MtH + (37) P

4-1 (3-chl oro-4-fl uoro-phenyl)am ndy- 6-{1-

pi peri di n- 4-yl oxy}- qui nazol i ne The reacticw takesqplace with

(nor phol i n-4-yl ) sul phonyl chloride in acetonitrile. Rf value: 0.15 (silica
gel, cycl ohexane/ethyl acetate = 1:1) Mass spectrum (ESI+): nmz = 522, 524
[ MFH + (3 : o o

4- (3-chl Hevalue: 0,59 silia gl sthyl acstae/mpthanolicanc | agueqys @NPPRIAR per i di n-

4-yl oxy] - @@ H2idpl i ne The reaction takes place with acetic anhydride in

?('\:/ﬁ'lt_ﬂozi %%%%%%@@%@%?@Bﬁ%éég@?@g@?w rum (ESI+): nmlz = 458, 460

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-{1-[ (di et hyl am no) car bonyl ] -
pi peri di n-4-yl oxg}- 7-m et hoxy- qui nazol i ne
(3) ° 4-{(3-chloro-4-fluoro-phenylyamino]-6-{cis-4-[(3-chloro-

propyl)sulphonylamino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline
F

: : “NH
0
N@j Tt
P S
N 0 N eSO
| H O
CH,

The reaction takes place with 3-chloropropansulphonyl chloride.

Cl

Rrvalue: 0.79 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI"): m/z = 555, 557, 559 [M-H]

(4)  4-[(3-chloro-4-fluoro-phenyljamino]-6-{trans-4-[(3-chloro-

propyl)sulphonylamino}-cyclohexan-1-yloxy}-7-methoxy-quinazoline
F

oW
O
OO0,
P S
N o 'N’\\\/\/CI
| H O
CH,

Cl




The reacti ace with N-di et hyl car banoyl chl oride. Rf val ue: 0.40
(silica gé% é?r@@% §9et at el et hanol I C(ﬁ%. aqueous ammoRCA/EBE3K3052Mass
spectrum (ESI+): mz = 502, 504 [ MtH] + (40) 4-[(3-chl oro-4-fluoro-phenyl)am

:mng]er |6d;{ ﬁ 'IE{-(eD %%J?H%Fﬁ&cartﬁé%r?mapﬁ“ﬂ%ﬂﬂmﬂ 6R197idRes pl ace with

(pi peri di erlva}dé mb@gmda:@élomr@eacé{bte/)al ue 0 51 (silica gel, ethyl

acet at el mj\hhanol | conc. gq 5.1) Mass spectrum (ESI-): nlz
= 512, 5149 gﬁ)ect(mgi E ") mlz 557 559 561 [M+H

4-[(3-chl oro-4-fl uoro-phenyl ) am no] - 6-{1-[(pyrrolidin-1-yl)carbonyl]-

pi peridi n-4-yl oxy}-7-met hoxy- qui nazol i ne The reaction takes place with

(pyrroli dih) 1 4-kBibinrbehiilieiorpitergdaminel-d-( honatyinarboRgEEipEEEm-$pect rum

E1E[SI( §2chlmofo_ﬁc$8@|g§%' HL%?%’F%'%%?O%‘F 6-{1- [ (4- met hyl - pi per azi n- 1-

yl ) car bonyl ] - pi peri di n- 4-yl < 7- met hoxy- qui nazol i ne The reaction takes

pl ace with (4-nethyl-pi perazi -yl )carbonyl chl ori de- hydrochloride. Rf

vaI ue: 0.28 (silica gel, ng I_phl ori del net hanol / conc. aqueous ammoni a
90: 10: 1) Mass spectrum (ES1-): 525 529 [M-H (43)

4 [ (3-chl oro-4-fluoro-phenyl)amis o]\ 6 rret hanesul phonyl -

met hyl - am no) - cycl ohexan- 1-vyl oxy]|\ 2 ho NI ol i ne The reactl on takes

pl ace in nethylene chloride. Rf vdi'uel™ 0.91 siI ca gel, ethyl

acet at e/ net hanol = 9:1) Mass spectrum (ES&l;+): n¢t = 509, 511 [ M+Hl + WO
03/ 082290 69 PCT/ EP03/ 03062 (44)

4-[(3-chioro-4-fluoro-phenyl)am no] -6-[cis-4-(N-acetyl -N-nethyl-am no) -
cycl ohexamHe ekeoi take¥8i80X Wit Wcaag Bhhiéride.

melting point: 216°C
Mass spectrum (ESI*): m/z = 445, 447 [M+H]"

(6) 4-[(3-chloro-4-fluoro-phenyl}lamino]-6-{1-(dimethylamino)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline

F
NH
O
s N O
g Sy
CH,

N

The reaction takes place with N,N-dimethylcarbamoyichloride.

Rs value: 0.28 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI™): miz = 474, 476 [M+H]"

(7} 4-[(3-chloro-4-fluoro-phenyljamino]-6-{1-{(morpholin-4-yl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline



The reacti ace with acetic aphydride. neltin oi nt: 234C Mass
spect rum (@Q b?hfs%z%b: 473, 475 [ MH £145) %ﬁEP03/03062

4-1 (3-chl oro-4-fl uoro-phenyl)anm no]-6-{cis-4-[ N (2-nmethoxy-acetyl)-N

met hyl - am no] - cycl ohexan-1 -yl oxy} - 7- met hoxy- qui nazol i ne The reaction takes
pl ace wi th net hoxyacetic acid or| de. R val ue: 0 40 (silica gel, ethyl
acetate/ nethanol = 9:1) Mass trum (ESI+): mz = 503, 505 [ MtH + (46)
4-1 (3-chl or o-4-f1 uoro- phen§/| )am no" 6- [cis-4-(N-di rret hyl am nocar bonyl -

N-met hyl - am i no) - cycl ohexan- 1-yl gxy ef = qui nazol i ne The reaction
takes place with N, N-di met hyl car anp Ior de value 051(S|I|ca
gel, ethyl acetate/nethanol = 9:1)N SI +): nmz 502, 504

[I\/H-I]+(47) 4-[ (3-chi oro-4-fl uoro- phenyl) no] (CIS 4{N—[(m)rpholln 4-
yl ) carbonyl ] - N-nmet hyl -am i no} - cycl ohexan-| -yI 0XY) -¥7-m et hoxy- qui nazoline
The reaction takes place with (norpholin-4- yI) ‘%Q/a nyI chloride. Rf val ue:
0.50 (silica gel, ethyl acetate/nethanol = ss spectrum (ESI+): mz
544, 546 [ MtH| + (48)

15 Sul phory 8 CEReHER SRS PRy GAB R S ey e osagstariiesz ol | ne
The react IF@fmath%Q}Sskaé@efébB DHGEB FEAR)- Héhd%“md E}Qég'(@naﬁgller%' oride in

acetonitrile. Rf value: 0.24 (Reversed ase r C plate (E

Mer ck) , ﬁ@ﬁ@ﬁtrﬂéﬁ/waée%ﬁtf@proaqeﬂﬁla@me@@e‘io t) acid = 50:50:1) Mass spectrum
(ESI+): m g 0 ? 70 PCT/ E P03/ 03062 (49)

4-[ (3-chl oi\?%ssil u%tpgﬁ l\@ ‘gazm \‘r%P é ﬁﬁ%ﬂﬁ ( N-di net hyl am nosul phonyl -

N- net hyl - am i no) - cycl ohexan- 1-yl oxy] - met hoxy- qui nazol i ne

(8) 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{1-[(methoxymethyl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline

F.
NH
N7 ©
L Ne O
N 0 \i
CH,
CH

The reaction takes place with methoxyacetic acid chloride.
Ry value: 0.80 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI™): m/z = 475, 477 [M+H]"

(9) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-cyano-piperidin-4-yloxy)-7 -

NH
N7 °
L
s N
N (l) ~
CH,

methoxy-quinazaline
F




The reacti ace with N, N-di net hyl sul phanoyl chl oride in

acetonitr i\ﬂ@ bg@@%bue: 0.53 (silica®el, ethyl acetaP®T/FRES/3H6St r um
(ESI+): mz = 538, 540 [ M+tH] + (50)

4- (3-chl oro-4-fl uoro-phenyl)am no] - 6-(trans-4-ethanesul phonyl am no-

cycl ohexan-1 -yl oxy) - 7- met hoxy- qui nazol i ne The reaction takes place with

et hanesul pHunreactiondalodd placdevithrbrortdrybrogen BhinetHyishe SiloMad ue: 0. 41
(silica gel, (?th,gq gﬂitateé SS sg%?trum(ESI ‘). mz = 509, 511 [ M+H] +
(51) 4-[ (s P40 (RG¥PISE B%@ﬁ;‘??)r ¥rByade- TG plate lbnMerdda- yi ) car bonyl | -
pi per i di n-aarb@iidwafer? tiRIYoStERHM L p-dh1f) r eacti on takes place with
(nor phol i n-4-yl)carbony[chl ori de. value:” 0.48 (silica gel, nethylene
chl ori de/ M@%ﬁ@@ctwm:(é[ﬁl INBE= B8 ABQMMEED! +): mz = 530, 532 [ MrH + (52)
4-[ (3-chl or o- 4f | uor o- phenyl ) am no] - 6- ( 1- et hanesul phonyl - pi peri di n- 4-

yl oxy) - 7- et hoxy- qui nazoline Rf value: 0.50 (silica gel, nethylene

chl ori de/ rféOhaéhbiB—chIdmit)-ﬂuchﬁms;shem&)@tﬁiu@]tﬁ-l{':ﬁ[(ﬂ)meﬂW@nﬁnégaprfb?@;]|; M-H] + (53)
4-1(3-chloro-4-11 Wr o-ﬁheﬁy%) ar‘r}'qno -6-[ 1- (2- met hoxy-acetyl’) - pi peri di n-4-

yl oxy] - 7- et hoRRYIH A YPx e THENP4EHINGRCHNEes pl ace with met hoxyaceti c

acid chl orrde, ~Rf value: 0.40 (silica gel, nethylene chloride/nethanol =
20: 1) Mass @ rum (ESI+): nmlz = 489, 491 [ MtH] + (54)

4-[ (3-chl qr =4 or o- phenyl ) am no] - 6- ( 1- net hanesul phonyl - pi peri di n- 4-

yl oxy) - 7-(&- met hoxy- et ho>8/) -qui nazoline Rf value: 0.47 (silica gel,

met hyl ene chl or ind€ =~9:1) Mass spectrum (ESI+): mlz = 525, 527
[ MtH + W& 03/ 082|299, CT/|[EPO3/ 03062 (55)

4-[ (3-chl oro-4-fl hor o phény!l arﬁ“ﬁl‘rfo] -6-{1-[ (norphol i n-4-yl)carbonyl]-
pi peri di n-4-yl oxy}-7-(2- mgh%xg;mcmoxy) - qui nazol i ne
3 3

The reaction takes place with N,N-dimethyisulphamoylchloride in acetonitrile.
Rrvalue: 0.24 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

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

(11} 4-[(3-chloro-4-fluoro-phenyljamino]-6-{1-{(morpholin-4-yl)sulphonyl]-

plperidin-4-yloxy}-7-methoxy-quinazoline
F

jQ\NH

O

L

The reaction takes place with {(morpholin-4-yl)sulphonyl chloride in

Cl

57"
N

CH,

acetonitrile.

Ry value: 0.29 (Reversed phase ready-made TL.C plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)



The reaction takes%gl ace with (norpholin-4-yl)carbonylchloride. Rf value:
0.48 (sili'U® §ell8238Phyl ene chloride/ @& hanol = 9:1) REILEEP3E306E (ESI +)
mz = 560, 562 [ MtH] + (56)

4-[(3-chl qrQ-4f | uqr o- 1) am -6=] 1-( 2-.4met hoxy-acetyl ) - pi peri di n-4-
yl oxy] - 7- ?\ﬂgﬁ‘? 3?%%5}@2&%&;}%? "ﬁlrégézg?‘% h\ggéﬁe reaction takes place with
nmet hoxyacetic acid chloride. Rf value: 0.48 (silica gel, nethylene

chl ori del anol = 9:1 Mass spectrum (ESI+): mz = 519, 521 [ M+H + (57)
4-1(3-chl ﬁﬁéwﬁﬁmw Hagnorrhs mdpIEnele-$1-métbanssupher-ojrarisireRan- | -

yl oxy)-7-m et GRS - reaction takes place with acetic

anhydri de. Wﬂgu%‘oi nt :yl %Tg%ﬂwgss. spectrum (ESI+): mz = 459, 461

[ MrH] + ( 583+ value: 0.33 (Reversed phase ready-made TLC plate (E. Merck),

4-1 (3-chl oro; 4f.] uor o= ph | )am no] - 6-] ci.s-4-(2-nmet hoxy-acetyl am no) -
cyE:I(ohexana-C t%'@?/]”a%&#ﬁ?%ﬁ&ﬁcﬁﬂf:ﬁ&%%%Hé%le reaction takes place with
et hoxyacefiass egectruphl(BSI*tem/z £aBt | g3 pakAY: 264C Mass spectrum (ESI+): nfz

= 489, 491 [MH + (59)
4-[(3-chl oro-4-fluoro-phenyl)am no]-6-(cis-4-{N-[(piperidin-I-yl)carbonyl]-

N- net hyl - gt = 1- =7 ' | i T ti
takes l age bt A b R R 0d ool e 255¢
- Mass spect r umpyaslidiry3-ylaxy 7 =medxySiing Adihg + (60)

4-1(3-chl gro:.4-fl uoro; nyl ) am no] - 6- (ci s-4-{N-[ (4- et hyl - pi per azi n- 1-
yl)car bonﬂ%)lyﬂgr?&rﬁyﬁégﬂfi no} - cycl ohexan- 1-yl oxy) - 7- net hoxy- qui nazol i ne WO

03/ 082290 M2sPET PRSP dn/bhe 4592489 p+fiftkes pl ace with , ,
(4- met hyl - pi perazi n-1-yl ) car bonyl chl oride-" hydrochl ori de. nelting point:

262C
(14) 4-{(3-chloro-4-flucro-phenyl)amino]-6-[1-(2-methanesulphonylamino-
ethyl)-piperidin-4-yloxy]-7-methoxy-quinazoline
Rf value: 0.49 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI*): m/z = 524, 526 [M+H]"

(15) 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{1-(2-acetylamino-ethyl)-piperidin-
4-yloxy]-7-methoxy-quinazoline

The reaction takes place with acetic anhydride.

Rs value: 0.51 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI*). m/z = 488, 490 [M+H]"

(16) 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{irans-4-
[(dimethylamino)sulphonylamino]-cyclohexan-1-yloxy}-7-methoxy-
quinazoline

The reaction takes place with N,N-dimethylsulphamoylchloride in acetonitrile.

Rf value: 0.69 (silica gel, ethyl acetate/methanolfconc. aqueous ammonia =

90:10:1)

Mass spectrum (ESI"): m/z = 524, 526 [M+H]"



Ma t = 557, 559 [M+H] + (6
4- [5?382(;?: Wé@&é)ﬁ@ phényl ) am no] - 6[6[40:_“5 4( ( l\z et haneSH TWRBASI3Q62
net hyl - am no) - cycl ohexan- - 1- yl oxy] - 7- met hoxy- qU| nazol i nﬁl Thedreag; [ onI t akes
I it oride val ue:
8 ige(gevgﬁzzwgﬁ?s”é&?gﬁa% U&% ’g%g@L%wﬁ@té?t( %trﬁ%eph ?5\'4et onitrilel/water/
trifluoroacetiy) cadmcmy#arﬁmlo%ydlbhémmsym@%ﬁumﬂﬁﬁb ql)lnaidlﬁe— 523, 525
chl oro-4-fl uyoro-phenyl)am no]-6-{cis-4-[(norpholin-4-

g/:\/;t“ar bon32/‘) %ﬁ%ﬁgﬁ'ﬁ?n é?;lﬁqsoW@R%H" 't% (mAreRolin-4-yheamonyleglarise s acetoniiite. r eact i on
takes pl agg el ci:a@wh% gat étth'f ée&é@%'trﬁﬂo%@ ) R val ue: 0.33 (Reversed

phase ready- made T , acetonitrile/water/ trifluoroacetic
acid = 50: M@qupmwéﬁsbﬂrmfﬁésmg‘aaz fMzHF 530, 532 [ MrH + (63)

4-1(3- chI or o- 4-f 1 uor o- phenyl ) am no] - 6- {ci s- 4-[ (nor phol i n- 4-

yl ) sul phonyl am no] - cycl ohexan- 1-yl oxy} - 7- met hoxy- qui nazol i ne The reaction

t akes pl ac(e8w4-[@3{ofmurp#mflmmo%nér)w)ahnmn&{tkar@mwm@kphbnmacet onitrile. Rf
val ue: 0.81 F% e} et h acet atel met hanol 9:1) Mass spectrum
(ESI+): mz = y@gg p gg an-1-yloxy}-7- methoxy quinazoline

4-[ (3- et hyrnd reléEﬁ@b(lta\l@@@QJ:e @ntﬁj(r%gﬁﬁéﬁln—@' Qggpﬂgﬂggt}%m% 7- et hoxy-

qui nazol ine The reaction takes e wth de. Rf value: 0.30
(silica géﬂcet@lli}ﬁ@& acet at e/ net hanol /conc. aqueous amonia = 90:10:1) Mss
spectrum (t#él i F7 L7 [ MFH] + WD 03/ 082290 73 PCT/ EP03/ 03062 (65)
4-1(3-et hyny I?eny]‘}am no] - 6- [ 1- (2- met hoxy- acetyl) - pi peri di n-4-yl oxy] - 7-
met hoxy- qilaszspeéctenT (BST e avki-0564, @essMpHace W th net hoxyacetic acid
chl ori de.

(19) 4-[(3-chioro-4-fluoro-phenylyaminc]-6-(3-methanesulphonylamino-

cyclohexan-1-yloxy)-7-methoxy-quinazoline
Rt value: 0.66 (silica gel, ethyl acetate/methancl = 9:1)

Mass spectrum (EST"): m/z = 493, 495 [M-HT

(20) 4-[(3-chlcro-4-fluoro-phenyl)amino}-6-(tetrahydropyran-4-yloxy)-7-(2-
acetylamino-ethoxy)-quinazoline

The reaction takes place with acetyichloride in acetonitrile.

meilting point: 224°C

Mass spectrum (ESI™): miz = 475, 477 [M+H]"

(21) 4-[(3~-chloro-4-fluoro-phenyl)amino]-6-(tetranydropyran-4-yloxy)-7-(2-
methanesulphonylamino-ethoxy)-quinazoline

melting point: 227°C

Mass spectrum (ESI*): m/z = 511, 513 [M+H]"

(22) 4-[(3-chloro-4-fluoro-phenyl)aminol]-8-(cis-3-acetylamino-cyclohexan-1-
yloxy)-7-methoxy-quinazoline

The reaction takes place with acetylchloride in acetonitrile. Cis- and trans-

isomer are éeparated by chromatography over a silica gel column.

Ry value: 0.43 (silica gel, methylene chloride/methanol/conc. aqueous



agueous
6$/03062

Rf val ue: l.L.l.ca gel, nethylene chloride/ nmethanol/conc.
anmoni a :\&ﬁégfo%ﬁk/éss spectrum (ESI 82 nfz = 447 [ M-RGI/ER T ony)- 7
i n-4-yl oxy)-7-

4-[ ( 3- et hynyl - phenyl ) am no] - 6- (1- m et hanesul phonyl - pi peri d

met hoxy- qui line~Rf~yalue: 0.59 (silica gel, ethyl

acet at e/ rr;gtrﬂg?r?gﬁ c%’r@o'igueous amonia = 90:10:1) Mass spectrum (ESI'):
mz = 453 ikkshpedtity (ESI™): m/iz = 459, 461 [M+H]'

4-1 ( 3- et hynyl - phenyl ) am no] - 6-{1-[ (mor phol 1 n- 4-yl ) carbonyl ] -pi peridin-4- vy
| oxy}-7-meth oxy-qui nazol i n e The reaction takes place with

Lol ] ' . g ol dier O 43 LsiLic
gi(r:rg'[ gt (Ca)/ Imgt2 ﬁyr?o?(/g conc. y’gg%@{]’gﬁ?m ngé‘]-ésgtreitgs %?ac(ﬁgyééhgrgaégﬁl%% Sl +): ml z
= 488 [ M+H| + (T6Blpxy)-[(etbhkpauinazoline

fl uoro-ph \: =0 = - (N; hanesul phonyl.- N-.. met hyl - am

i no) - cy(F:)I gﬁgéxﬁ%gﬁlﬁ%xéﬁ%ggﬁgﬁh C)?&%Pﬂ(g%m ?ﬁ%o%r"@aﬁfé@”g.tﬁs(si lica gel,

met hyl ene istther i(arhaséprmhtﬁﬂ?{ chroﬁ”ia”t?]grawlh %v_@p@%ﬁig:wgeﬂ ES'Uth%.{ Rj_f [z( = 505;, I 5114
MrH] + (6 4- - Q[ o- 4f | uor o- phenyl ) am no] - 6- (trans- 4- nmor phol i n-4-

£/I )Eﬂar bénﬁ']v-ﬁ{&g%z}-%gﬁﬁ”ré?ﬂ )] U@W'%%ﬁélﬁr@egyw}awo! t BEN§OUSUi nazol i ne The

reacti on tkeenk 2@ -4 (norpholin-4-yl)carbonylchloride. Rf value: 0.54

(silica gel, nethylene chloride /nmethanol = 9:1) WMss spectrum (ESI+): mz

= 544, 54d1aag-spacting (BBUBMG0- 269PETT IWER]'03062 Exanpl e 4

4-[(3-chl oro-4-fluoro-phenyl)amino]-6-(cis-4-{[3-(norpholin-4-yl)-

propyl ] sul phonyl am no} - cycl ohexan- 1-yl oxy) - 7- met hoxy- qui nazoline o r--'o O

N~S~~NJ (24} @-[(3-chloro-4-fluoro-phenyl)amino}-6-(tetrahydropyran-4-yloxy)-7-(3-

acetylamino-propyloxy)-quinazoline
The reaction takes place with acetylchloride.
melting point; 225°C
Mass spectrum (ESI'): m/z = 489, 491 [M+H]"

(25) 4-[(3-chloro-4-flucro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(3-
methanesulphonylamino-propyloxy)-quinazoline

melting point: 222°C

Mass spectrum (ESI*): m/z = 525, 527 [M+H]"

(26) 4-[(3-chloro-4-fluoro-phenyl)amino]-8-( 1-methanesulphonyl-piperidin-4-
yloxy)-quinazoline

Rr value: 0.44 (silica gel, methylene chloride /methanol = 9:1)

Mass spectrum (ESI*). m/z = 451, 453 [M+H]"

(27) 4-{(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(morpholin-4-yl)carbonyl]-
piperidin-4-yloxy}-quinazoline

The reaction takes place with (morpholin-4-yl)icarbonylchloride in acetonitrile.

Ry value: 0.40 (silica gel, methylene chloride /methancl = 9:1)

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

(28)  4-[(3-chloro-4-fluoro-phenylyaminol-6-(1-acetyl-piperidin-4-yloxy)-



CH3 23 NI ne are added to 60. mg of 4-[(3-chlg -f1 uor o-
phenyl )amﬂ%?gféﬁ{a%bg 4-[ (3-chl oro-pr | ) sul phonyl am |Pr%1]%' EQ@(Wan 1

yl oxy}-7-met hoxy-qui nazoline in 2 nl acetonitrile and the reaction mxture
S refluxﬁqngg@rngl ght. For working up the mxture is taken up in ethyl

acetate and washed with water. The organic phase is dried over magnesi um
sul phat e ahe F@ﬂélpnrtakafdplaowwﬁhﬁtmtlcranﬂgdpdeduct is purified through a

silica gel ne chl pride/ me | (9:1) as eluant. Yield:
18 ny (27%;\%‘#%?0?&”)(& E{rgsé'r ﬁ'ée(?h e%%cg@frjﬁé%} ?mé ﬁg/l ene chl ori de

/ met hanol Ma8s %bect!"{hﬁzfi qcmwmzL@ESaﬁE\)/(mrH{* =608, 610 [MH + The fol | owi ng
conpounds are obtai ned anal ogously to anple 4 (1)

4-1 (3-chl oro-4-f1 uoro- phenyl)am nol - 6- (trans-4-{[ 3-(norpholin-4-yl)-

pr opyI ] Q‘j‘é@%’wgg@kﬂ QM‘? ‘P ggﬂ'%%‘ﬁ ace‘{hgfé’yﬂgrl rlazowconc ;c?uegﬂs

ammnl a = WO W@Bﬂl&%yl@gy}gmlmazd!me Mass spectrum (ESI+): mz = 608, 610

ENF(H] 3- chl or@ E%%/'gﬁ?%‘e&é%Kj?Y"é%'ﬂé‘i -dgnethertammdgiyerdr 4- yi oxy) - 7- [ 4-

(nor phol i IRAaje: {bmyé;ma@elqmerw@hé amoﬁaér/m%%a% =igi1j he presence of

sodi um carbonat e and sodi,um i odi de in hyl pyrrolidone at 100C. Rf

val ue: 0. MasspPectprg S §tmia = é&été‘ﬂ@:l"ﬁét‘lhanol / conc. aqueous anmonia =
40: 10: 0.5) Mass spectrum (ES1+): mz = 531, 533 [ MtH +

(30) 4-[(3-chloro-4-fluoro-phenyljamino}-6-{trans-4-acetylamino-cyclohexan-
1-yloxy}-7-methoxy-quinazoline

The reaction takes place with acetic anhydride.

R¢ value: 0.50 (silica gel, methylene chloride/methanol = 9:1)

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

(31) 4-{(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-
[(dimethylamino)carbonylamino]-cyclohexan-1-yloxy}-7-methoxy-
quinazoline

The reaction takes place with N,N-dimethylcarbamoylchloride.

Rr value: 0.40 (silica gel, methylene chioride/methanol = 9:1)

Mass spectrum (ESI*). m/z = 488, 490 [M+H]"

(32) 4-[(3-chioro-4-fluoro-phenyl)amino]-6-[trans-4-(2-methoxy-acetylamino)-
cyclohexan-1-yloxy]-7-methoxy-quinazoline

The reaction takes place with methoxyacetic acid chloride.

Rt value: 0.35 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI™): m/z = 489, 491 [M+H]"

(33) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-methoxy-acetyl)-piperidin-4-
yloxyl-quinazoline
The reaction takes place with methoxyacetic acid chloride.

Rr value: 0.41 (silica gel, methylene chloride/methanol = 9:1)



3
El- % (3-chl ofR 93408524P8- phenyl )ani no] - 6-8(S)-tetr ahydr of RCAHEBOBIAHOPP- 7- [ 4-

(morphol i n-4-yl)-butyl oxy] -quinazoline Carried out in the presence of

sodi um car ym i, odi [ hyl pyrrol i done at 100C. Rf

val ue: O. é‘?g%@%ﬁ?‘g‘ﬂﬂaﬁg'ﬁt'ﬁ '6‘1% tﬂ?émm’tanol / conc. aqueous amoni a =
30[(2g 13” Mass Zpef:trum(ESI +|)) n z ]: 21{71 5(19 [I\/El—qfr (21) N -

- -chl or.0- - 4- r o- phenyl ) am no] - 6-{1-[ (nor phol i n-4-yl)acetylj -

pi peri di n-@?‘%%@}ﬁ P B@ﬁ%@hw}anwcw]o@nd1Ispnrﬁ@ylpxmml@ﬁpeﬂmg base in

t et rahydr of ur apyRt R, ERbxy re. Rf value: 0.30 (silica gel,
net hyl ene chl orlydey)/a'met han)(g)(tqgwgé?%ﬁﬁéll\/ass spectrum (ESI+): nmlz = 500, 502

[ MtH] + (5)The reaction takes place with isopropy! chloroformate.

4-1(3-chl -4-1 | -pheny| i nol - 6-(1-di met hyl am noacet yl - pi peri di n-

4-yl oxy) -%ﬁ’ﬁﬁ‘z%#ﬁﬁ%ﬁ‘ﬁ 9%’«129%@ ap taFGH eﬂ?aég’gfﬁe C. AAUGOHE FrvASRIE T

tetrahydr g8z at anbient tenperature. Rf value: 0.11 (silica gel,

met hyl ene ¢hl ori de/ met hanol / conc. aqueous ammonia = 90:10: 1) Mass spectrum
(ESI +): m2ass geectrumdEpiHpiz wd883498iMeY] 76 PCT/ EP03103062 (6)

4-[ (3-chl oro-4-fl uoro-phenyl)am no] - 6- (1-di net hyl am noacetyl - pi peri di n-

4-yl oxy) - 7- met hoxy- qui nazoline Carried out in the presence of Hunig base in
t et r ahydr dBar arf-HB8-cidrpehiluoroepimamdantiec]-6R( 1 cahne pigdritth-4sidiyga gel , et hyl
acet at e/ Wi{ﬁgonc. aqueous ammoni a 90:10:1) Mass spectrum (ESI+): mz
= 488, 49 +(7)

4- [ (3- chl atre réalction takesavd wWaRiBeoByddoddRIRERYidtetnibidset vI ] -
pi peri di n-4-vyl ox%} - 7- met hoxy- qui nazol 1 ne
R¢ value: 0.49 (silica gel; methylene chloride/methanol = 9:1)

Mass spectrum (ESI): m/z = 396, 398 [M-HJ

(36) 4-{(3-chloro-4-fluoro-phenyl)amino]}-6-{1-[(dimethylamino)sulphonyl]-
piperidin-4-yloxy}-quinazoline

The reaction takes place with N,N-dimethylsulphamoyichloride in acetonitrile.

Rr value: 0.34 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI*). m/z = 480, 482 [M+H]"

(37) 4-[(3-chloro-4-fluoro-phenylyamino]-6-{1-[(morpholin-4-yl)sulphonyl]-
piperidin-4-yloxy}-quinazoline

The reaction takes place with (morpholin-4-yl)sulphonyl chloride in

acetonitrile.

R value: 0.15 (silica gel, cyclohexane/ethy! acetate = 1:1)

Mass spectrum (ESI*): m/z = 522, 524 [M+H]"

(38) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-acetylamino-ethy|)-piperidin-
4-yloxyl-quinazoline

The reaction takes place with acetic anhydride in acetonitrile.

melting point: 221°C

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



Carried out in the presence of Hunig base in tetrahydrofuran at anbi ent
t enper at ur'é/o W@@Qgg@ct rum (ESI +): m £& 530, 532 [ MrHPETERRARIOS062

4-[ (3-chl oro-4-fluoro-phenyl)amino]--6-((S)-pyrrolidin-3-yloxy)-7-nethoxy-
qui nazol i ng-di rochl oride A solution of 370, _

e ol O Aok EiSor bR b st T cidBylamino)carbonyl]-

but yl oxy- car bgsyendiR-y18ki 107 MethpkR¥¥iadolifed hoxy- qui nazoline in 5 n

di oxane is ccomn%i ned WI{"[ hngSZ m %gncg%?g% ed hydrochloric acid and

stirred oveiniagstion fakempaeawithdipedistudearbameylohéxridei t ate fornmed is
ti fidht i i t f di . Th d
oroduct | LG A GRTER, L B RRBRIATIOLE. Seck S AT (e

addi ti on @&5:5H¢ sane anount of ethyl acetate. The white solid thus
obt ai ned i,§ suctian filéfr)ed an%@dri ed. Yield: 200 ng (57 % of theory)

mel ting pdiats SRR (Rel ):dp&ct Pl PeSIMyHI 1 2 = 389, 391 [ M+H] + The

foll ow ng conpounds are obtai ned anal ogously to Exanple 5: (1)
4-1 (3-chl or 0-4-f 1l uoro-phenyl ) am no] - 6- (pi peridi n-3-yl oxy) - 7- met hoxy-
qui nazol i {é0Hidl(arabtarb et-flderovin B )astrgies-1 v-[(migaridivg 1 pdicatbon®§3C Mass
spectrum (ESI +).. .Z =403, 50 WvirH] + PCT/ EP03/ 03062 ( 2)
4-[(3-chl oro- ﬁ??@ﬁﬁ'%ﬁ%?ﬁ%&’&f%”ﬁ&}? am no- et hyl ) - pi peri di n-4-
yl oxy] - 7- nMie@artian italasodlaoe witht weei@tH-mgil)darbd@dhiWepoi nt: 277C Mass
spectrum (I§SI +): mz = 446, 448 I\/HrHl+ (3) 4-[(3-chloro-4 fluoro-phenyl)am
i no] - 6- ( 3-FVAUR-Tey tdirsasl. ety esstple/meianacgne AERYSIaRRMaNIRTr ochl or i de
Mass spectggugu{ESI+): mz = 417, 419 [MH + (4)
4- (3-chl oro-4-fl uoro-phenyl)an no] - 6-(tetrahydropyran-4-yl oxy)-7-(2-

Mass spectrum (ESI'): m/z = 512, 514 [M-HT

{(41) 4-[(3-chloro-4-fluoro-phenytjamino]-6-{1-[(pymrolidin-1-yl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline

The reaction takes place with (pyrrolidin-1-yhcarbonylchloride.

melting point; 237°C

Mass spectrum (ESI™): m/z = 500, 502 [M+H]"

(42) 4-[(3-chloro-4-flucro-phenyl)amino]-6-{1-{(4-methyl-piperazin-1-
ylYcarbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline

The reaction takes place with (4-methyl-piperazin-1-yl)carbonylichloride-

hydrochloride.

R value: 0.28 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 90:10:1)}

Mass spectrum (ESI): m/z = 527, 529 [M-HI

(43) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-methanesulphonyl-N-
methyl-amino)-cyclohexan-1-yloxy]-7/-methoxy-quinazoline

The reaction takes place in methylene chloride.

R value: 0.71 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI*): m/z = 509, 511 [M+H]"



am i no- et Wégﬂjﬁz?gaol i ne-di hydrochl orjde Carried out WI t h i sg&q&gnol iC

hydr ochl ori'c 6 M in nethyl ené®hl ori de. ver sed
phase ready- made TLC pI ate (E I\/Erck) acetonitri I el vvater/ trifluoroacetic

acid = 50 + (5).

4-[(3-chl orig' 314 uoro p gllblé/ P}%-ﬁét[?"aﬁéﬁ\?@ 5’5%%?56%?%'991‘( 3- am

|hn3 prﬁlpyl oxy )cyglahexaoti-plexy}- ﬁmtboky-qmrdzzom%rl edR?ut }M th Bszgr?ganol [ Cd
ydrochl or. CI ene ¢ ride val ue: ever se

phase ready- @@g?ﬁga}b?s%léc?@’n%@#'ﬁ)a” ygﬁg‘ﬁanol / 5% aqueous sodi um chl ori de

sol ution mghigy das2gspgstrum (ES1+): mz = 447, 449 [M-H + (6)

4-[(3-chlaoro-4-fluoro am no] - 6-[ 1- (2-am no- et hyl) - pi peri di n-4-

henyl )
yl oxy] - unﬁ%%PP?Féfufﬂl(E§Hr)dﬁm 0|417§e4W&MaHd|e 0.50 (Reversed phase
ready made TLC plate (E. Merck), acetonl trile/water/ trifluoroacetic acid

50:50:1) Mass spectrum (ESI+): mlz 416, 418 [IVH—I]+ (7)
4 [ (3-chl ddb6} @E(Bt%ﬂmro%ﬂuqﬂo}ptmr@)]afrﬁné Job-gei _Qy@tggrp@xan | -

yfoxy)-7-m et ho%%l-ﬁw nacé %F' hydr ochl or| de 03/ 082290 7

PCTI EP03/ 03062" €4Y I PR Ui C ?Han§o¥JP Batrog Bowau@@ﬁpmh acid (5-6 M in
met hyl ene THY @&cten taildls Mate Qithn SKSY ready- made TLC pl ate
(E. Merck) acetonitri I%/ vvattlar ?@P&Fg%eﬂ)acet ?@%gg?d 50: 50: 1) Mass

spect rum (RES’IEH@ OndG (stliceaael, atbyl @Wﬁﬂe#meﬂ)anol 9:1)
4- (3- et hyp ] LBh .yl oxy) - 7- met hoxy- qui nazol i ne-
d|hydroch|or|d rrlgfgspgtm%t %‘l’gﬁ‘@'ﬁ I|c hydrochloric acid (5-6 M in

net hyl ene chloride. Rf vaI ue 0. 50 (Reversed phase ready- made TLC pl ate
(E. Merck) rifl uoroacetl c acid 50:50:1) Mass

spect rum ((ﬁ@l%ﬁé %Lot J3 n.yﬁ @gblno -[cis-4-(N- dlmethylamlnocarbonyi-
4-[(3-chloro- NHéﬂWl%rﬁiﬂu%M{/éléﬁbM 187168y 8 e thiok L qUihEs8IRG- cye! ohexan-

The reaction takes place with N,N-dimethylcarbamoylchioride.
Rrvalue: 0.51 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*): m/z = 502, 504 [M+H}"

(47} 4-(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(morpholin-4-
yl)carbonyl}-N-methyl-aminc}-cyclohexan-1-yloxy)-7-methoxy-
guinazoline

The reaction takes place with (morpholin-4-yl)carbonylchloride.

Ry value: 0.50 (silica gel, ethyl acetate/methanol = 9:1)

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

(48} 4-[(3-chloro-4-fluoro-phenyljamino]-6-(cis-4-{N-[{morpholin-4-
ylysulphonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinazoline

The reaction takes place with (morpholin-4-yl)sulphonyl chloride in

acetonitrile.

Ry value: 0.24 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI"): mfz = 580, 582 [M+HT*



| -yl oxy) - $ I nazol i ne-di hydrochl oride nmeltin oint: 251 C Mass
spectrum( b ’%)ééizgg 431, 433 [IVH—|] +%Exanpl e 6 ngT/EP03/03062

4-[(3-chl oro-4f | uoro-phenyl ) am no] - 6- (t et rahydropy ran-4-yl oxy)-7-hydroxy-
qui nazol |

4-[ (3-chl orof\4ﬂ(?’tcgv%°'4fg?ﬂ9rlo) %}ﬁ?r}yé)langn?]t—%-t[gaﬁyw -gissthKlaminosulphonyl-
yl oxy) - 7- benzW-@x&thgwm&mlo%ral@hbxdﬁqc)hbwpﬂmegﬁtg(ySQu,ﬁgzcgmef | uor oacetic acid

is heated_to 100C for ours. Then the reaction m xture is evaporated

and the rE¥ RACUPQ Irkashiagy with N-gimeibdsairhemayichiangesingsietenitsie.i s added
dropwi se tm, yah@o me’f\@‘“ég@é'eg”ﬁ”gbém ydrogen carbonate solution with

vigorous stirring ours the preC|p|tate formed is suction
filtered didsnapecitlre ¢udHlm/z + 588, 540 fMweli'er . The crude product is stirred
with diethyl ether, suction filtered and dried. Yield: 5.90 g (87 % of
theory) Rf val ue: 0 21 (silica gel, ethyl acetate) Mass spectrum (ESI+):

mz = 390,(58P2- [(Mdﬂdomlwbq&?&%a?rﬁn%@(tfar@ﬂéﬂ?ﬁ?é%uTﬁ}ﬁ)rMHrh P ng

conpounds are obt ai ned anal o ouslé
4- [ (3- chl or o- FYFlohExBOPNERYY )y aat ?X)6Q(1WQ¥0MT@rahydr of ur an- 3-yl oxy) - 7-

hydroxy q nmet hanol

Yo ) AL PR Repnts will e S pridudiip e AIEREVERT

4- [(3 chl @htgriglet | uor o- phenyl)amln o] 6 -(tetrahyd ropy ran-4-yloxy)-7-[3-
(m)rpholl (004 ne A m xture of 300 ngy

4-1(3-chl gﬁa’aﬁlel)”l %fgsyiﬁﬁ?e% 1?@%? (tetrahydropyran 4-

yl oxy) - 7- hygksxye crinm 8281 ez =18©9n5116 f+#mpphol i n-4-yl) - propyl chl ori de and
530 ny pot assi um carbonate in 5 N, N-d| net hyl formam de is stirred

overni ght at 80C. For working up the reaction mxture is diluted with 25 n
of (51) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[{morpholin-4-yl)carbonyl]-
piperidin-4-yloxy}-7-ethoxy-quinazoline
The reaction takes place with (morpholin-4-yl)carbonylchloride.
Ry value: 0.48 (silica gel, methylene chloridefmethanol = 9:1)
Mass spectrum (ESI”): m/z = 530, 532 [M+H]"

(52) 4-[(3-chloro-4-fluoro-phenyljamino]-6-(1-methanesulphonyl-piperidin-4-
yloxy)-7-ethoxy-quinazoline

Ry value: 0.50 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI): m/z = 495, 497 [M+H]"

(53) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-methoxy-acetyl)-piperidin-4-
yloxy]-7-ethoxy-quinazoline

The reaction takes place with methoxyacetic acid chloride.

Ry value: 0.40 (silica gel, methylene chloride/methanol = 20:1)

Mass spectrum (ESI*): m/z = 489, 491 [M+H]"

(54) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-
yloxy)-7-(2-methoxy-ethoxy)-quinazoline

Ry value: 0.47 (silica gel, methylene chloride/methancl = 9:1) |

Mass spectrum (ESI*): m/z = 525, 527 [M+H]"



wat er and [ ith ethyl acetate. The conbi ned organi c phases are
washed wi t%égﬁfs ﬁn sodi um chl ori de Sbl ution, dried Gke/ERQGMBNGIM .
sul phate and evaporated. The residue is stirred with diethyl ether, suction
filtered and dried. Yield: 250 ng (63 % of theory) nelting point: 205C
Mass spectrum (ESI+): mlz = 517, 519 [MtH + The foll owi ng conpounds are
obt ai ned ai5&) ogﬁﬁsdmomm-ﬂﬂan‘mbl_&er?yf)aﬁrﬁho]-s-ﬁ-[(morpholin-4-y|)ca,—bony|}_
4-1 (3-chl oro-4f.l uor.o:lﬁhen I %%m nol - 6- (t et rahydr opyran-4-yl oxy)™-7-[ 2-
(mor phol i n- 4- WPSRHIRg 'W’Xéh AFRINRYY RINGY-GBiNagol® (silica gel, ethyl |
acet at of TerRenR cleANakoSONENAARBIBhAITA-yHatRiicPlorfass spectrum (ESIH):

z = : _ _
4-[ ( 3- chl drocalug:| iéB ¢siticreagl, yrmthylehe 6hlorieemdipdnopy Bar)- 4- yl oxy) - 7-

- qui ' 14082290 / 03/ 03062 Rf value: 0.76 (silica
Stelh?xgt ﬂ;l“@%ﬁ%g?@yl)n@(ﬁéhﬁ '%izoﬁé.%gagggﬁgﬁémmni a = 90?/1091) Mass spectrum
(ESI*): mz = 418, 420 [ M+H + (3% al-[]g3-chl gro|-4-f) 73 '

- 1. 00j -6-((S)-tet -3-yloxy)-7-[3-
(ror ot 1961 S oMot e bam el NG ehot- acstybipiperidipd, et hyl
ﬁ;:gt :itt gi)rlret Egg?ﬁh’ﬁ‘ﬁum‘?zﬁwﬁhawiﬁﬁ””go: 10: 1) Mass spectrum (ESI"):
4-1( 3-chi dihe wpafction takgsheage )Aéthirlnethoﬁy:ac(eﬁbc-acétﬂ c%lb{ige.of _ulr an- 3- y: oxy% h7I [ 2-
hol i ns 4-yl ).~ - qui ' . - 0. ilica gel, ethy
g(r:rg[ gt gl Lrgfﬁ/éﬂn%%log%ggéy%qﬁégﬁ%ﬁoml népgﬁfog\ég)géj)eﬁ%p%: Rﬂg@s spectg rum (ESI +):
nz = 489 M4&lspaddtidnt (ES)'). m/z = 519, 521 EM+H]+
4-1 (3-chl oro-4-fl uoro-phenyl)am no] -6- (tetrahydropyran-4-yl oxy)-7-(2-

(57) 4-[(3-chioro-4-flucro-phenyljamino]-6-(cis-4-acetylamino-cyclohexan-1-
yloxy)-7-methoxy-quinazoline

The reaction takes place with acetic anhydride.

melting point: 281°C

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

(58) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(2-methoxy-acetylamino)-
cyclohexan-1-yloxy]-7-methoxy-quinazoline

The reaction takes place with methoxyacetic acid chloride,

melting point: 264°C

Mass spectrum (ESI*): m/z = 489, 491 [M+H]"

(59) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(piperidin-1-yl)carbonyl]-
N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline

The reaction takes place with (piperidin-1-yl)carbonylchloride.

melting point: 253°C

Mass spectrum (ESI*): m/z = 542, 544 [M+H]"

(60) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(4-methyl-piperazin-1-
yl)carbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinazoline



m et hoxy- et hox 29@2 ui nazo !l i n e Rf value: 0.57 (silica gel, nethylene

chl oride /¥4 ﬁé 2809: 1) Mass spect ri#n (ESI +): n z =POAGEPO3MI0BRH + ( 6)

4-[(3-chl oro-4-fl uoro-phenyl)ani no] -6-(tet rahyfjr opyeran- 4|— yl ox%) GZ E 2- .
tert.-butyl oxycarbqnyl am i no).- et hoxyj - qui nazol i ne val ue: 0. silica

Gel | et hy| Ve 1A BR RS RBEP A RO H carboRy e loridg- Nass

spect rum (Hs&roghlondg = 533, 535 [MrH + (7)

4-1 (3-chl oro-4-fl uoro-phenyl)an no]-6-(tetrahydropyran-4-yl oxy)-7-[3-

(tert.- but'}?ﬁ&'ﬁ?é&*@bﬁ?g% i no) - propyl oxy] - qui nazol i ne Rf value: 0.74

(silica g / h I : ueous ammonia 95:5:0.1) Mss
spect r um ?ngg%ﬁgﬁf@ﬁiéﬁﬁy@g% Q%E‘iﬁl e 8 WO 03/ 082290 81

PCT/ EPO3/ 03062 4-[(3-chloro-4 ot f .
fl uor o- phe ) ApLnoj - - 6= (pi peri di n- 4-yl oxy)-quinazoline A solution of 4.5
g 4-[(3- cr{% o‘ﬁﬁ?ﬁ%‘?r&%ﬁ@ﬂ{)ﬂ-ﬁ?%ﬁy&@m'B@k@-ﬁlﬁﬂwi\!}@t’r@é@évlplhnnyl-N- _ _

pi peri di n- 4- y st t-BimAZE) dHXBHO-PBRY 7 nfi8hb k) -B8indbofi hanol i's combi ned
with 13 m_ (3 I\l)ﬂ%lodi uﬁnt?ﬁfydroxi de sgl u*ﬂrﬁﬂb sglélrn?ggl or about half an
hour at afif ©acties igasaplace withethanesilprprip atidehierds inanethiyidne e i s

di luted widijter and extracted with ethyl acetate. The conbined organic
phases are "washed with saturated sodium chloride solution, dried over
magnesi umeSAaaIIl,lmdl‘eealﬁdveme@@hasedeadihmlagésﬂdllogldtéE%’fgmsf ,WIhth dl) etRPyl
ether, suction. filtered and dried. Yield: 3. g o of theory

val ue: 0. @eF% r@?’@’@&%ﬂ‘ﬁ@@@%?-ﬁ%esﬁ E bl ate (E. Merck),

acet oni t r iphgédvab&dtfurh TES|HY cebhC fd+g190: 50: 1) Mass spectrum (ESI +):
mz = 373, 37%@% I\/HrI-lIJ] JT%J?Q%WEWS%%M-SWMS are obtained anal ogously to

Exanmple 8: (1)
4-[(3-chl gpy 3| U5 BNEAYS AN 2Rt Bl A findrotomd /- et hoxy-
yl}carbonyiamino}-cyclohexan-1-yloxy}-7-methoxy-quinazoline
The reaction takes place with (morpholin-4-ylcarbonylchloride.
Rf value: 0.33 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI"): m/z = 530, 5632 [M+H]"

(63) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-[(morpholin-4-
yl)sulphonylamino}-cyclohexan-1-yloxy}-7-methoxy-quinazoline

The reaction takes place with (morpholin-4-yl)sulphony! chloride in

acetonitrile.

R value: 0.81 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI*): m/z = 566, 568 [M+H]"

(64) 4-[(3-ethynyl-phenyl)amino}-6-(1-acetyl-piperidin-4-yloxy)-7 -methoxy-
guinazoline

The reaction takes place with acetic anhydride.

R value: 0.30 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI*): m/z = 417 [M+H]"



qui nazoline Rf value: 0.20 (silica gel, nethylene chloride/nethanol/conc.
aqueous aMDHAPAB2280: 10: 1) Mass spectf@um (ESI +): m z PCTIEPO3ABOpRMH] + (2)
4-1 (3-chl oro-4-fl uoro-phenyl ) anm no] - 6- (pi peridin-4-yl oxy)-7-(2-net hoxy-

et hoxy) - qui.pazpl,ine, Rf value: 0,10 (si]ica gel, nethylene.
chl or ?lzje? ﬁbgﬁa‘{ﬁhhéamwpgﬁﬂw%'”‘ﬁﬁ’?ﬁﬁézamgﬂwyﬂ’ﬁeﬂj')'midﬁ’pﬁd/ﬂW)’r}nT(' ESI +) :
Mz = 447, 44%nkdolquaanhe 9

4-1 (3-chl aro- %%I'uoréq- pheny{])gam' no] - 6-{1-[ (et hyl am no) car bonyl ] - pi peri din-4
-yl oxy} - 7Lhe @as§ey tekaspizee wik meihosyasstzoarig2hlerids/ EP03103062 Prepared by

reactin S = ro- 1.n0] - 61 (piperidin-4-yloxy)-

7- met ho>g<]yfh L\)i(aﬁ‘laéz“_gq_??]gs@é% g‘g‘e&W?é%é@@@%“?‘ﬂ%@f@%898?%‘?!% at anbi ent

t enmper at uraanmBhiavalooet0:0) 53 (silica gel, ethyl acetate/nethanol/conc. H
aqueous a nia =, 90:1Q:.1 ) Mss ectrum (ESI+): mz = 474, 476 [ MtH|] +
Tﬂe f ol | oWl A% 8%%6{5%&&&3@%&&%3@” al ogously to Exanple 9: (1)

4-[(3-chl oro-4-fluoro-phenyl)am no]-6-{1-[(isopropyl am no) carbonyl ] -

pi peri di n-4-yl oxy}-7-nmet hoxy-qui nazoline nelting point: 236C Mass spectrum
(ESI"): m(@B)X_ %gé;ethwl-[pmpurr)amgp]ﬁ—m~methanesuIphonyl-piperidin-4—yfoxy)-7-

4-1 (3-chl oro- %é%gg{}%ﬂ*ﬁ%hgam nol - 6-{1-[ (phenyl am no) car bonyl ] -

pi peri di n-4-yl oX Xy-qui nazoline Rf value: 0.70 (silica gel, ethyl
acet at e/ mi;hahe: /C89 (siliangelpsthyasoatatedmathAHol/Bofe. lAqudass meshpuen (ES |+) . -
mz = 522, 5%4 5I\/Hr|—|]+ (3)

4-1(3-chl Aol | uor o- phenyl ) am no] - 6- (ci s-4-{N-[ (et hyl am no) car bonyl ] - N-

Mass spectrum (ESI"): m/z = 453 [M+H]"

(67) 4-(3-ethynyl-phenyl)amino]-6-{1-{(morpholin-4-yl)carbonyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline

The reaction takes place with (morpholin-4-yl)carbonylchloride.

Ry value: 0.43 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =

90:10:1)

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

(68) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[trans-4-(N-methanesulphonyl-N-
methyl-amino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline

Rf value: 0.50 (silica gel, methylene chloride /methanol = 9:1)

Mass spectrum (ESI*): m/z = 509, 511 [M+H]"

(69) 4-[(3-chloro-4-fluoro-phenyllamino]-6-(trans-4-{N-[{morpholin-4-
yl)carbonyi]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
guinazoline

The reaction takes place with (morphoiin-4-yl)carbonylchloride.

Rs value: 0.54 (silica gel, methylene chloride /methanol = 9:1)

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



met hyl - am xan- 1-yl oxy) - 7- oxy-qui nazoline Rr_value: 0.38
(silica ge\ﬂl,@ Pré@??gﬁe chl ori de/ met hgr?)‘r = 9:1) Mass ?&FJEPQWQ@@&): m z
= 502, 504 [ MtH] + Exanple 10 4-[(3-chl oro-4-fl uoro-phenyl)am

i no] - 6- { 1-gghprtyy! am i no) carbony[ net hyl ] - pi peridi n-4-yl oxy} - qui nazol i ne
Prepared by reacting

4-[ (3-chl or o- 4f | uor o- phenyl ) am no] - 6- (pi peri di n-4-yl oxy)- quinazoline with

2- chl or o- ' h tamde in t I e ce of ot assi um car bonate in

N N ot B Por TR B RS B DR e RS P merpnal e, 24 (o1 11 ca gl

met hyl ene Wbbﬂﬂéwﬁﬁmmmﬂwcl@hé&aM@?Q&éﬁ&zﬁ%%é@- MBSSoiFRect rum (ESI +):

mz = 458, _-46Q [ MtH] + PCT/ EP03103062 The fol |l owi ng %orrpoun s are obtained

anal ogously to Exanple 10: (1)

4-[(3-chl oro-4-fl uorogphenyl)am no] --6-{1-[ (norpholin-4-

yl ) car bonyl net hyl ] - pi pe n-4-yl oxy}-qui nazoline Rf value: 0.42 (Reversed

phase ready- made TLCCE A E. Merck), acetonitrile/water/ trifluoroacetic
pectruH( ESI+): mz = 500, 502 [ MtH1+ (2)

4-[(3-chl oro-4-fl uoro-pheny| }

A rRel-B am ijnocar bo[uyl\get hyl - pi peri di n-
4-yl oxy) - 7- met hoxy- qui nazol |l ne i u@ nt:t 251 CiMas$ spectrum (ESI +):
@ 0-4

mz = 460, 462 [MtH + (3) 4-|N NIOTe<P am no]-6-{1

[ (di met hyl am i no) car bonyl met hyl ] - pi geri di n4-§1 oxy} - 7- m et hoxy- qui nazol i ne

nel ting point: 233C Mass spectrum (ESf+): mz = 488, 490 [ M+H + (4)

4-[(3-chl oro-4-fluoro-phenyl)am no] -6-{1-[(norpholin-4- _

o PO n e dhdroRoRSE bf8 daded |08 g of B A4 8. 116 Mt
phenyl)amino]-6-{cis-4-[(3-chloro-propyl)sulphonylamino]-cyclohexan-1-

acid = 50:50:1) Mass

yloxy}-7-methoxy-quinazoline in 2 ml acetonitrile and the reaction mixture is
refluxed overnight. For working up the mixture is taken up in ethyl acetate and
washed with water. The organic phase is dried over magnesium sulphate and
evaporated down. The crude product is purified through a silica gel column
with methylene chloride/methanol (9:1} as eluant.

Yield: 18 mg (27% of theory)

Rr value: 0.36 (silica gel, methylene chloride /methanol = 9:1)

Mass spectrum (ESI"): m/z = 608, 610 [M+H]"

The following compounds are obtained analogously to Example 4:

(1) 4-[(3-chloro-4-fluoro-phenyljamino]-6-(trans-4-{[3-(morpholin-4-yl)-

propyl]sulphonylamino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline

Fjg\
Cl NH
N™ % © O ¢}
L \O 8 O
N o '-,N/\\\/\/
I H O
CH,

Rrvalue: 0.16 (silica gel, ethy! acetate/methanol/conc. agueous ammonia =



Mass spect m z 530, 532 [IVH—I]+ Exampl e 11
4- (3-chl Wbémophenyl ) ani noJ - 6- {15[(tetrahydropyP&\UEP@BIQﬁﬂaﬁonyl]
pi peri di n-4-yl oxy}-7-met hoxy- qui nazol i ne 90 ng 1-hydroxy-1H benzotri azol e

and 250 rTgEta ¢ H-benzotrlazol 1-yl)- 1,1, 3, 3-tetranet hyl
urom umtetra 1uoroborate are added to a m xture of 300 ng

4- [ (3- chl dviasd spectaurn-(BBENYI)281608] 660 (Mi-pgT | di n- 4-yl oxy) - 7- met hoxy W
031082290 84 PCT/E P03/03062 qui nazol i ne-di hydrochl oride, 82 ny
tetrahydropyran-4-carboxylic acid and 0.54 ml Honig base in 5 m

N, N-di met hph f o pﬁmrﬁ@m 4 hﬁof&ﬁﬁéﬁ@énﬂhéf@ "fetr'a n@yc&@@%ﬁq—ﬁ-y‘?ﬁ - t at

anbi ent terrpera For wor ki ng S 'co et hyl
acet ate and wdgsgholin-A- W\)alvldyloxyperﬁupezmm um car bonate sol ution and

sat ur at ed Iut The hase i.s dried over
magnesi uméé%lﬁls arq&hiﬁf:e @r%iéﬁ aOd'ﬁ‘ﬁ'eCE?rggﬁ%G dg %‘fvmr'@@dﬁn"ﬂw alittle

et hyl acetraemylmnmxdonefathoeﬂr@d and dried. Yield: 250 ng (77 % of theory)
Rf val ue: Nfg( 4? silica gel, in’ﬂ acet at e/ net hanol / conc. aqueous amni a =
90: 10: 1) NH@ %ep&i%ﬁﬂif(ae@%)?thy getateimsthanplcpiv: IgarisPhie ahombois Ag
conpounds 4y €p-phtyai ned anal ogously to Exanple 11: (1)

4-[(3-chloro-4fi uoro-phenyl ) am noj - 6- {trans 4-[(tetrahydropyran-4-

yl)car bonylass spéctaye (BREYan/zl= ﬁde@:}S M#E{*hoxy- qui nazol i ne Rf val ue: 0. 44
(silica gel, ethyl acet at e/ met hanol / conc. aqueous ammnia = 90:10:1) Mass
spectrum (ESI +): mz 529, 531 [MtH + (2)

4-1(3-chl (QB%) 4 |(BeorBRENYdbAmErs) aﬁTlrﬁ@il@S_(%){té{réN)hﬁbfLﬁéW%r@BXQ Lazo| e R

yl ) carbonyl | - N- net hyl -am i no} - cycl ohexan- | oxy)™ 7- met
val ue: 0.31 (émqrre%plw YRRy Pxec@dineeglimet hanol = 9:1) Mass spectrum (ES

1+)-. mz Garﬁéé’ou?ﬁ'ﬁtrﬁe'\ﬁr@]aénce of sodium carbonate and sodium jodide in N-
methylpyrrolidone at 100°C.
R: value: 0.32 (silica gel, ethyl acetate/methanocl/conc. aqueous ammonia =
80:20:1)
Mass spectrum (ESI'): m/z = 517, 519 [M+H]"

{(4) 4-[(3-chioro-4-flucro-phenyl)amino]-6-{1-[(morpholin-4-ylacetyl]-
piperidin-4-yloxy}-quinazoline

Carried out in the presence of Hiinig base in tetrahydrofuran at ambient

temperature.

Ry value: 0.30 (silica gel, methylene chloride /methanol = 9:1)

Mass spectrum (ESI): m/z = 500, 502 [M+H]"

(5) 4-[(3-chloro-4-fluoro-phenyljamino]-6-(1-dimethylaminoacetyl-piperidin-
4-yloxy)-quinazoline

Carried out in the presence of Hinig base in tetrahydrofuran at ambient

temperature.

Rs value: 0.11 (silica gel, methylene chloride/methancl/conc. aqueous

ammonia = 90:10:1)

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



Exampl e 12 4- égB chl oro-4-f1l uoro- phenyl(% am
i no] - 6- { 1-Yq 93Be%82epan- 4- yl ) car bonyld - pi peri d PCT/EP03/03062

i n-4-yl oxy}-7-nmet hoxy-qui nazol ine 4-[(3-chloro-4-fluoro-phenyl)am

i no] - 6- (piperigdin-4-yl -7- hoxy-. qui nazol i ne-di hydrochl ori de and 1. 05
m O% r i6€§ EJE m%ggﬂgrg%ﬁéowég@%@/%lg%—é—?? —d?methyEamin%acetyl-piperidin-

1-methyl -3-[( [zﬂ.y|6}é$)cmﬁ@tﬁax¢qmmé‘z@n@@nyl j-3Himdazol-1-iumiodide in 10 m
WO 03/ 082290 85 PCT/ E P03/ 03062 nethyl ene chloride. The yel |l ow sh

suspensi orf>@rEiegtqut irether priesaper of bliinigokase inttetralysirefuran ehpmiéenir e.  For

wor ki ng upg rét%ﬂ&ti on mxture is conbined with 50 m nethylene chloride
and extracted wth water as well as 10%citric acid. The organic phase is
washed wi tRy vadueirtal @ (sibcadgeimetiyl acétdie/sethdriotondra@odsemmergnesi um

sul phat e aéazl ﬁﬁigorat ed down. The residue is chromatographed through a
silica gel 01) ' wi t h net hyl ene chl ori de/ net hanol / conc. ammonia as

el uant . Tmﬁa@@spéammggsmztmiz&aBB,r.ng@[pr di ethyl ether, suction filtered
and dried. Yield: 800 ng (80 % of theory) Rf value: 0.30 (silica gel,

nmet hyl ene chl ori de/ met hanol / conc. aqueous anmonia = 90:10:1) Mss spectrum

(ES19): i) = BR8.cniiR LMish o RiA G L ATBRAIS. BB = e
4-[(3-chl oro- @iweﬁmm@pbg’r}yl-hmfhoxﬁ-qﬁméiellr(eci s-2, 6-di met hyl - nor phol i n- 4-
Bityriy vt it TR K
spectrum (&®btiaturd z = 544, 546 [MrH + (2)

4-[(3-chl gro-4-fl uoro-phenyl ) am no] - 6-{ 1- [ ( 2- net hyl - nor phol i n- 4-
yl ) car bonMassospratium (=30 )i rtes 530ne3hMyHLui nazol i ne Rf val ue: 0.50

(silica gel, ethyl acetate/nethanol/conc. aqueous anmmonia = 90:10:1) Mass
spectrum (ESI+): mlz = 530, 532 [ MtH] +
Example 5

4-[(3-chloro-4-fluoro-phenyl}amino]-6-((S)-pyrrolidin-3-yloxy)-7 -methoxy-
quinazoline-dihydrochloride

A solution of 370 mg 4-[(3-chloro-4-fluoro-phenyljamino}-6-[{ S)-1-(tert.-
butyloxy-carbonyl)-pyrrolidin-3-yloxy]-7-methoxy-quinazoline in 5 ml dioxane
is combined with 0.32 ml concentrated hydrochloric acid and stirred overnight
at ambient temperature. The precipitate formed is suction filtered and washed
with copious amounts of dioxane. The crude product is dissolved in a little
methanol and re-precipitated by the addition of the same amount of ethy!
acetate. The white solid thus obtained is suction filtered and dried.

Yield: 200 mg (57 % of theory)

melting point: 281°C

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

The following compounds are obtained analogously to Example 5:

(1) 4-(3-chloro-4-fluoro-phenyl}amino]-6-(piperidin-3-yloxy)-7-methoxy-
quinazoline-dihydrochloride



Example 1 - -chl oro-4-fl uoro-phenyl)amino]-6-(1-m _
et h;r})- pi pzwlﬁlb%?oﬁ-%%g@xy) -7-ethoxy- quifiazoline 35 pl 3PCGHERESKROE0r mal in
solution and 110 ng of sodium triacetoxyborohydride are added to 175 ng
4-[(3-chl orard.-f SIQF 03/ 082290 86 PCT/EP03103062 _

phenyl ) am no]- gé I pgﬁl 'n-4-yl oxy)-7-ethoxy-quinazoline in 1 m of

t et r ahydr difasaspedinemr(E&)i vz Hi4g31,15g5i[m+ﬂ]*i rred for about four hours at
anbient tenperature. For working up 5 m S$aturated sodi um hydrogen
carbonate solution are added and the mxture is stirred thoroughly. Then

20 M ethyb) apRsalfolenadiemhaldlRapayeons ahass, s separated of f. The

organi ¢ phase I's washed wth wat'er an . rorrde sol ution,
dried over mag@ediiumetubpyhquicazoithecdibpdoahiedde The residue is stirred with

diisopro her . . SUGLI filtered and dried. Yield: 144 ng (80 % of
theorS) II%%%%QP@&O'%S gglr?gi i ca gel, nethylene chloride/nmethanol/conc.
aqueous dvieesspectrfif (EBI")) mids a145p248 I[Mm]—iﬁ*‘ESI +): mz = 431, 433 [M+H + The
fol | owm ng conpounds are obtained anal ogousl'y to Exanple 13: (1)

4-[(3-chl oro-4-fluoro-phenyl)amino]-6-(1-nethyl-piperidin-4-yloxy)-7(2- m

et hoxy- et haxy)4-fuldmigela- f mi (% Sl i1 6: methyl ene,
chl ori de' /r( m);t rﬁiﬁgl / conc. ﬂg%@%%%ﬁgm?fﬁg(éﬁ%bqugtﬁkﬁ}& 1s%%¥qf7um (ESI +):
mz = 461, 463n?mw-ﬂwtﬁzoﬂn@(dﬂ?wtwﬂwid$henyl )am i ne- hvdr ochl ori d
i noj - 6-( 1+ - Rl peridin-4;-y Y): A= oxy- qui nazol i ne-hydrochl ori de
Rf I/al ufa-: W%gé%(ﬁw)"aéégwm#ﬁ ﬁa?e%ﬁggql‘;% i de/ met hanol / conc. aqueous
anmoni a = 90:10:1) Mass spectrum (ESI+): m'z = 389 [M-H + (3)
4-[(3--chl oro-4-fl uoro-phenyl)amnm no]-6-(trans-4-di met hyl am no-

(4) 4-[(3-chloro- -fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-

amino-ethoxy)-quinazoline-dihydrochioride

Carried out with isopropanolic hydrochloric acid (5-6 M) in methylene chicride.

Rs value: 0.58 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI*): m/z = 433, 435 [M+H]"

(5)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(3-
amino-propyloxy)-quinazoline-dihydrochioride

Carried out with isopropanoalic hydrochloric acid (5-6 M) in methylene chloride.

R¢ value: 0.44 (Reversed phase ready-made TLC plate (E. Merck),

methanol/5% aqueous sodium chloride solution = 7:3)

Mass spectrum (ESI*): m/z = 447, 449 [M+H]"

(6) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-amino-ethyl)-piperidin-4-
yloxyl-quinazoline-dihydrochlcride

Ry value: 0.50 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)

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

(7)  4-[(3-chloro-4-fluoro-phenyl)amino}-6-(cis-4-methylamino-cyclohexan-1-
yloxy)-7-methoxy-quinazoline-dihydrochlioride



cycl ohexar\é‘h -gl oxy)-7- met hoxy-qui nazol i ne Rf value: 0.80 (al um nium oxi de,
met hyl ene 8 thanol = 9:1) M&E spectrum ( ESI PCT/RPO30OINER, 447
[ MFH] + WO 03/ 082290 87 PCTI EP03/ 03062 Exanple 14 4- [(3 et hynyl - phenyl ) am

imgf Jh oSy[ ;’ﬁ%ﬁ%@ CfLﬂ fq%%ﬁ%/ hgdrg)@ﬁganjcda{crl]d 45 4 iV(I)XPr/q rﬁet_hyfene chloride.

4- [ ( 3- et hyRptalpdremgh R@\/@]@bd%@é h JHRL n 4.50 g

1- E'gert ut €1Ihoxycar)tgoni:/m? -?5?ﬁ%¥§7ngh1}%béa}§w§ lgllégéelii din and 2.90 g
qqro

pot assi um PR deavater/ Wﬂﬂccﬁ%ﬂﬁﬂ Giihamide is stirred for two days
at 60 C gef)gﬁﬂgﬂ E@|¢)$/£L>g%qrgsémg_§|ib! ned with 200 m ethyl acetate

and ext ract ed wat'er he orgahi C is washed with saturated

sodi um chl ori de solution, dried over rragnesi um sul phat e and evaporated. The
crude pro |f|e r a |I calum with nethyl ene

chl ori de/ g@: a‘LQ? Yyt Pglﬁ%ﬁ?rg ?d'n“ﬁ DEPW)- 3MEthexy-ginggelina-heor y)

Rf val ue: O. 25:I|I6)€drbb|6|@nggl met hyI ene chI ori de/ net hanol / conc. aqueous

ammoni a = 95:5:1) Mss spectrum ( E81+% mz = 475 [ M+Hl + The fol | ow ng
conpounds %réeetﬁtémﬁusamp@g@mhydm@ iEklam@Ids (518 M)(inymethylene chioride.

4-[ (3- et hym - met hoxy-

qw[ gazol i ne fwl%?@/?%lﬂg%%b??h%ggé@% %wmg%ég&ﬁ%[ *I met ha%ol / conc.
aqueous  aanebenitile/walerl Oiflliprddestic goett HOMBA ESI +): m 2z 376 [ MtH + Exanpl e
15

4-[ (3- chl PBSHFRLRID SREhyi T &nT R'SF-[M‘*H [2- (tent. -butyl oxycar bonyl ani no) -

et hyl ] - pi peri di n-4-yl oxy}-7- met hoxy- qui nazoline A m xture of 410 ngy of

4-1 (3-chl oro-4-fl uoro- phenyl )am no] - 6- (pi peri di n-4-

yl oxy) - 7- kil h&x&ﬁ@ﬁﬂ%@z%ﬂhi@f@-mefwdiﬁﬂnmﬂ)]di-(tmjs—t?mmwau‘imdN—o@xt:l@hbxan—

butyl oxycar borWyibxﬁ —W&Ro?ﬁ-ﬂ&ln%%ﬂ’?e-ém%?oc%lon% of potassium carbonate in
melting point: 251°C

Mass spectrum (ESI*): m/z = 431, 433 [M+H]"

Example 6

4-{(3-chloro-4-fluoro-phenyl)amino]-6-(tetranydropyran-4-yloxy)-7-hydroxy-
guinazoline

A mixture of 8.00 g 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-
yloxy)-7-benzyloxy-gquinazoline-hydrochloride and 50 m| triflucroacetic acid is
heated to 100°C for 1.5 hours. Then the reaction mixture is evaporated and
the residue is taken up in 10 ml acetonitrile. This solution is added dropwise to
100 ml saturated sodium hydrogen carbonate solution with vigorous stirring.
After 1.5 hours the precipitate formed is suction filtered and washed several
times with water. The crude product is stirred with diethyl ether, suction
filtered and dried.

Yield: 5.90 g (87 % of theory)

Rrvalue: 0.21 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 390, 392 [M+H]"



5m N Ndi formam de is stirred overni ght at anbi ent tenperature.
Then WO 0%95@?%@;&% P03/ 03062 affdt her 80 ny PCT/EPQ3/03062
N-(tert.-butyl oxycarbonyl)-2-brono-ethyl am ne are added and the reaction
m xture i ' urt her four hours at apbjpent tenperature. For
wor ki ng u?ﬁ‘%ﬁ@%é%@%q{ﬂm%aﬁf’%ﬁa' a@?g%ﬁ%g’o&i‘?wp Byl acetate. The
conbi ned organi c phases are washed with saturated sodium chloride

sol ution, (3 ie% ver mag esi um sul phat e and evaporated. The residue is
chr omat ogr éhe [(gFFﬁB‘Ef&h ‘QUQWQ“PE%P)@ miggl-enttShietrBhydnefuranceyiaxe)-fet hanol

(95:5 to 90: 1)h@$0;@5}_5g;p,tazo|‘(ri,éal d: 370 mg (79 % of theory) Rf value: 0.33
(Reversedatghase ready- made TLC plate (E. Merck), acetonitrile/water/
trifl uor odterdlee:db44 (silicngsh et)y! Rbstta/pathanoh=(ES) ") : nz = 544, 546 [MH]

The fol | ow k$0bt ai I ly to Exanple 15: (1)

4-1 ( 3-chl W%Q%gﬁ%%qﬁmyﬁ%%ﬁ% gggpﬁg%ﬁ( tert.- butyl oxycarbonyl am

I no) - et hyl ] -pi peridin-4-yloxy}-quinazoline Rf value: 0.38 (Reversed phase
ready-made_TLC plate (E. Merck), acetonitrile/water/ trifluoroacetic acid
= 50: 50: 1mﬁ£ectrum(ESI +): mz = 516, 518 [M-H { The fol | owi ng
conpounds may al so be prepared anal ogously to the foregoing Exanples and
ot her nethods known fromthe literature: Exanple No. Structure (1)3@ | ~ 1 N
N o I~ Jd-NB-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-[3-

(morpho|in—4—y!)-propyloXy]—quinazoline

A mixture of 300 mg 4-[(3-chloro-4-fluoro-phenylyaminoc]-6-(tetrahydropyran-4-
yloxy)-7-hydroxy-quinazoline, 130 mg 3-(morpholin-4-yl)-propylchloride and
530 mg potassium carbonate in 5 ml N,N-dimethylformamide is stirred
overnight at 80°C. For working up the reaction mixture is diluted with 25 m] of
water and extracted with ethyl acetate. The combined organic phases are
washed with saturated sodium chloride solution, dried over magnesium
sulphate and evaporated. The residue is stired with diethyl ether, suction
filtered and dried.

Yield: 250 mg (63 % of theory)

melting point: 205°C

Mass spectrum (ESI*): m/z = 517, 519 [M+H]"

The following compounds are obtained analogously to Example 7:

(1)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-[2-
(morpholin-4-yl}-ethoxy]-quinazoline

Ry value: 0.33 (silica gel, ethyl acetate/methanocl/conc. agueous ammonia =

40:10:0.5)

Mass spectrum (ESI*): mfz = 503, 505 [M+H]"

(2)  4-[(3-chioro-4-fluoro-phenyllaminoc]-6-(tetrahydropyran-4-yloxy)-7 -
ethoxy-quinazoline
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Ry value: 0.76 (silica gel, ethyl acetate/methanoi/conc. agueous ammonia =
90:10:1)

Mass spectrum (ESI*): m/z = 418, 420 [M+H]*

| e

(3) 4-[(3-ch|oro-4—f!uoro-phenyl)amino]—6—((8)-tetrahydrofuran—S—onxy)—?—[S-

(morpholin-4-yl)-propyloxy]-quinazoline
Ry value: 0.20 (silica gel, ethy! acetate/methanol/conc. agueous ammonia =
90:10:1)
Mass spectrum (ESI"): m/z = 501, 503[M-H]J

(4) 4—[(3~chEoro—4—ﬂuoro-phenyl)amino]—G—((S)—tetrahydrofuran—3-y|oxy)-7—[2—

(morpholin-4-yl)-ethoxyj-quinazoline
Ry value: 0.19 (silica gel, ethyl acetate/methancl/conc. aqueous ammonia =
90:10:1)
Mass spectrum (ESI'): m/z = 489, 491 [M+H]"

(8)  4-[(3-chloro-4-flucro-phenyl)amino}-6-(tetrahydropyran-4-yloxy)-7-(2-
methoxy-ethoxy)-quinazoline

R value: 0.57 (silica gel, methylene chloride /methanol = 9:1)

Mass spectrum (ESI*). m/z = 448, 450 [M+H]"

(6) 4-(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-[2-
(tert.-butyloxycarbonylamino)-ethoxy]-quinazoline

R¢ value: 0.64 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =

95:5:0.1)

Mass spectrum (ESI*): m/z = 533, 535 [M+H]"

(7)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-[3-
(tert.-butyloxycarbonylamino)-propyloxyl-quinazoline

Ry value: 0.74 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =

95:5:0.1)

Mass spectrum (ESI"): m/z = 547, 549 [M+H]"

Example 8

O N
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4-[(3-chloro-4-fluoro-phenyljamino]-6-(piperidin-4-yloxy)-quinazoline

A solution of 4.55 g 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1 ~triflucroacetyl-
piperidin-4-yloxy)-quinazoline-hydrochloride in 35 mi methanol is combined
with 13 ml (3 N) sodium hydroxide solution and stirred for about half an hour
at ambient temperature. For working up the reaction mixture is diluted with
water and extracted with ethyl acetate. The combined organic phases are
washed with saturated sodium chloride solution, dried over magnesium
sulphate and evaporated. The residue is stired with diethy! ether, suction
filtered and dried.

Yield: 3.00 g (89 % of theory)

Rrvalue: 0.48 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI"): m/z = 373, 375 [M+H]"

The following compounds are obtained analogously to Example 8:

(1)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-4-yloxy)-7 -ethoxy-
quinazoline

Rrvalue: 0.20 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 90:10:1)

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

(2)  4{(3-chloro-4-flucro-phenyl)aminoc]-6-(piperidin-4-yloxy)-7-(2-methoxy-
ethoxy)-guinazoline

Ry value: 0.10 (silica gel, methylene chioride/methanol/conc. agueous

ammonia = 90:10:1)

Mass spectrum (ESI): m/z = 447, 449 [M+H]"

Example 8

4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-{(ethylamino)carbonyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline
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Prepared by reacting 4-[(3—ch!0r0~4-ﬂuoro-pheny|)amino]-S—(piperidin—4-yloxy)—
7-methoxy-quinazoline with ethyl isocyanate in tetrahydrofuran at ambient
temperature.

Ry value: 0.53 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =
90:10:1)

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

The following compounds are obtained analogously to Example 9:

(1)  4-[(3-chloro-4-fluoro-phenylyamine]-6-{1-[( isopropylamino)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline

melting point: 236°C

Mass spectrum (ESI'): m/z = 486, 488 [M-HT

(2) 4-[(3~chIoro—4-ﬂu0ro~phenyl)amino]~6-{1—[(phenylamino)carbonyi]-
piperidin-4-yloxy}-7-methoxy-quinazoline

Ry value: 0.70 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =

95:5:0.1)

Mass spectrum (ESI*): m/fz = 522, 524 [M+H]*

(3)  4-[(3-chloro-4-fluoro-phenyl)aminc]-6-(cis-4-{N-[(ethylamino)carbonyl]-N-
methyl-amino}-cyciohexan-1-yloxy)-7-methoxy-quinazoline

Re value: 0.38 (silica gel, methylene chioride/methanol = 9:1)

Mass spectrum (ESI"): m/z = 502, 504 [M+H]"

Exampie 10

4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-{(dimethylamino)carbonyimethyi]-
piperidin-4-yloxy}-quinazoline

Prepared by reacting 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-4-yloxy)-
quinazoline with 2-chloro-N,N-dimethylacetamide in the presence of
potassium carbonate in N,N-dimethylformamide at ambient temperature.

R¢ value: 0.24 (silica gel, methylene chloride/methanol = 9:1)
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Mass spectrum (ESI™): m/z = 458, 460 [M+H]"

The following compounds are obtained analogously to Example 10:

(1) 4{(3-chloro-4-fluoro-phenyi)aminol-6-{1-[{(morpholin-4-
yl)carbonylmethyl]-piperidin-4-yloxy}-quinazoline

Rt value: 0.42 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI*): m/z = 500, 502 [M+H]*

(2)  4-[(3-chioro-4-fluoro-phenyl)aminol-6-(1-aminocarbonyimethyl-piperidin-
4-yloxy)-7-methoxy-quinazoline

melting point; 251°C

Mass spectrum (ESI*): m/z = 460, 462 [M+H]"

(3} 4{(3-chloro-4-flucro-phenyl)amino]-6-{1-
[(dimethylamino)carbonylmethyl]-piperidin-4-yloxy}-7-methoxy-
quinazoline

melting point: 233°C

Mass spectrum (ESI*). m/z = 488, 490 [M+H]"

(4) 4-{(3-chloro-4-fluoro-phenyl)aminoj-8-{1-{(morpholin-4-
yl)carbonylmethyl]-piperidin-4-yloxy}-7-methoxy-quinazoline

melting point; 245°C

Mass spectrum (ESI*): m/z = 530, 532 [M+H]"

Example 11

4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(tetrahydropyran-4-yl)carbonyl}-

piperidin-4-yloxy}-7-methoxy-quinazoline

90 mg 1-hydroxy-1H-benzotriazole and 250 mg 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetramethyluronium-tetrafluoroborate are added to a mixture of 300
mg 4-{(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-4-yloxy}-7 -methoxy-



Exarrpl e
cd
N

quinazoline-dinydrochloride, 82 mg tetrahydropyran-4-carboxylic acid and
0.54 mi Hunig base in 5 ml N,N-dimethylformamide. The reaction mixture is
stirred overnight at ambient temperature. For working up it is combined with
25 ml ethyl acetate and washed with water, 10% potassium carbonate
solution and saturated sodium chloride solution. The organic phase is dried
over magnesium sulphate and evaporated. The residue is stirred with a little
ethyl acetate, suction filtered and dried.

Yield: 250 mg (77 % of theory)

Ry value: 0.43 (silica gel, ethyl acetate/methanoi/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI*): m/z = 515, 517 [M+H]*

The following compounds are obtained analogously to Example 11:

(1) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-[(tetrahydropyran-4-
yl)carbonylamino}-cyclohexan-1-yloxy}-7-methoxy-quinazoline

Rrvalue: 0.44 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =

90:10:1)

Mass spectrum (ESI*): m/z = 529, 531 [M+H]"

(2)  4-{(3-chloro-4-flucro-phenyl)amino]-6-(cis-4-{N-[(tetrahydropyran-4-
ylycarbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinazoline

Ry value: 0.31 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI"). m/z = 543, 545 [M+H]"

Example 12

4-{(3-chloro-4-fluoro-phenyl)amino]-6-{1-{([1,4Joxazepan-4-yl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline

4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-4-yloxy)-7-methoxy-
quinazoline-dihydrochloride and 1.05 ml triethylamine are added to 900 mg of
1-methyl-3-{([1,4]Joxazepan-4-yl)carbonyl]-3H-imidazol-1-ium-iodide in 10 ml

' \ NON 0 (200Fr C \ NP1li 000 (21)F
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methylene chloride. The yellowish suspension is stirred fbr about 24 hours at
ambient temperature. For working up the reaction mixture is combined with 50
mi methylene chloride and extracted with water as well as 10% citric acid. The
organic phase is washed with saturated sodium chloride solution, dried over
magnesium sulphate and evaporated down. The residue is chromatographed
through a silica gel column with methylene chloride/methanol/conc. ammonia
as eluant. The desired product is stired with diethy! ether, suction filtered and
dried.
Yield: 800 mg (80 % of theory)
Ry value: 0.30 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)
Mass spectrum (ESI*): m/z = 530, 532 [M+H]"

The following compounds are obtained analogously to Example 12:

(1)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1 -{(cis-2,6-dimethyl-morpholin-4-
ylycarbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline

Rr value: 0.41 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =

90:10:1)

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

(2) 4-(3-chloro-4-fluoro-phenyljamino}-6-{1-{(2-methyl-morpholin-4-
yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline

Ry value: 0.50 (silica gel, ethy! acetate/methanol/conc. aqueous ammonia =

90:10:1)

Mass spectrum (ESI™): m/z = 530, 532 [M+H]"

Example 13

4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7 -ethoxy-

guinazeline

35 ul 37 % aqueous formalin solution and 110 mg of sodium
triacetoxyborohydride are added to 175 mg 4-[(3-chloro-4-fluoro-
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phenyl)amino]-6-(piperidin-4-yloxy)-7-ethoxy-quinazoline in 1 m! of
tetrahydrofuran. The reaction mixture is stirred for about four hours at ambient
temperature. For working up 5 ml saturated sodium hydrogen carbonate
solution are added and the mixture is stirred thoroughly. Then 20 mi ethyl
acetate are added and the aqueous phase is separated off. The organic
phase is washed with water and saturated sodium chioride solution, dried
over magnesium sulphate and evaporated. The residue is stirred with
diisopropylether, suction filtered and dried.

Yield: 144 mg (80 % of theory)

R value: 0.80 (silica gel, methylene chioride/methanol/conc. aqueous
ammonia = 60:10:1)

Mass spectrum (ESI'): m/z = 431, 433 [M+H]"

The following compounds are obtained analogously to Example 13:

(1)  4-{(3-chloro-4-fluoro-phenyl}amino}-6-(1-methyl-piperidin-4-yloxy)-7(2-
methoxy-ethoxy)-quinazoline

Rs value: 0.85 (silica gel, methylene chloride/methanoi/conc. aqueous

ammonia = 60:10:1)

Mass spectrum (ESI'): m/z = 461, 463 [M+H]"

(2) 4-[(3-ethynyl-phenyl)amino}-6-(1-methyl-piperidin-4-yloxy)-7-methoxy-
quinazoline-hydrochloride

Rs value: 0.26 (silica gel, methylene chioride/methanol/conc. aqueous

ammonia = 90:10:1)

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

(3)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-dimethylamino-
cyclohexan-1-yloxy)-7-methoxy-guinazoline

Rr value: 0.80 (aluminium oxide, methylene chloride/methanol = 9:1)

Mass spectrum (ES!I™): m/z = 445, 447 [M+H]"
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Example 14

4-[(3-ethynyl-phenylyamino]-6-[1-(tert.-butyloxycarbonyl)-piperid in-4-yloxy]-7-
methoxy-quinazoline

A mixture of 3.00 g 4-[(3-ethynyl-phenyl)amino]-6-hydroxy-7-methoxy-
quinazoline, 4.50 g 1-(tert.-butyloxycarbonyl)-4-(p-toluolsulphonyloxy)-
piperidin and 2.90 g potassium carbonate in 30 ml N,N-dimethylformamide is
stirred for two days at 60 °C. For working up the mixture is combined with 200
m! ethyl acetate and extracted with water. The organic phase is washed with
saturated sodium chloride solution, dried over magnesium sulphate and
evaporated. The crude product is purified over a silica gel column with
methylene chloride/methanol/conc. ammonia as eluant.

Yield: 3.25 g (67 % of theory)

Rr value: 0.25 (silica gel, methylene chloride/methanal/conc. aqueous
ammonia = 95:5:1)

Mass spectrum (ESI*): m/z = 475 [M+H]"

The following compounds are obtained analogously to Example 14:

(1)  4-[(3-ethynyl-phenyl)amino]-6-(tetrahydropyran-4-yloxy]-7-methoxy-
quinazoline

Rr value: 0.40 (silica gel, methylene chloride/methanol/conc. agqueous

ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 376 [M+H]"

Example 15

4-[(3-chloro-4-fluoro-phenyl)amino}-6-{1-2-(tert.-butyloxycarbonylamino)-
ethyl]-piperidin-4-yloxy}-7-methoxy-quinazoline

A mixture of 410 mg of 4-[(3-chloro-4-fluoro-phenylyamino]-6-(piperidin-4-
yloxy)-7-methoxy-quinazoline-dihydrochloride, 240 mg of N-(tert. -
butyloxycarbonyl)-2-bromo-ethylamine and 360 mg of potassium carbonate in
5 ml N,N-dimethylformamide is stirred overnight at ambient temperature. Then
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another 80 mg N-(tert.-butyioxycarbonyi)—2—bromo-ethy|amine are added and
the reaction mixture is stired for a further four hours at ambient temperature.
For working up it is diluted with water and extracted with ethyl acetate. The
combined organic phases are washed with saturated sodium chioride
solution, dried over magnesium sulphate and evaporated. The residue is
chromatographed through a silica gel column with ethyl acetate/methanol
(95:5 to 90:1) as eluant.

Yield: 370 mg (79 % of theory)

Rt value: 0.33 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

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

The following compound is obtained analogously to Example 15:

(1)  4-[(3-chloro-4-fluoro-phenylyamino]-6-{1-[2-(tert.-
butyloxycarbonylamino)-ethyl]-piperidin-4-yloxy}-quinazoline

R¢ value: 0.38 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrife/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI*): m/z = 516, 518 [M+H]"

The following compounds may also be prepared analogously to the foregoing

Examples and other methods known from the literature:
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Example 16

Coated tablets 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
hydroxypropyimethylcellulose 15.0 mg
magnesium stearate 1.5 mg
230.0 mg

Preparation:
The active substance is mixed with calcium phosphate, corn starch, polyvin-

ylpyrrolidone, hydroxypropylmethyicellulose 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 using a suitable machine and mixed with the rest of the magnesium
stearate. This granulate is compressed in a tablet-making machine to form
tablets of the desired shape.

Weight of core: 230 mg

die: 9 mm, convex
The tablet cores thus produced are coated with a film consisting essentially of
hydroxypropylmethylcellulose. The finished film-coated tablets are polished
with beeswax.

Weight of coated tablet: 245 mg.
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Example 17

Tabiets 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 2.0mg
2200 mg

Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly
moistened with an aqueous solution of the polyvinylpyrrolidone. 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 lubricant 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
side.

Example 18
Tablets containing 150 mg of active substance

Composition:

1 tablet contains:

active substance 50.0 mg
powdered lactose 89.0 mg
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0mg
300.0 mg
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Preparation:

The active substance mixed with lactose, corn starch and silica is moistened
with a 20% aqueous polyvinylpyrrolidone solution and passed through a
screen with a mesh size of 1.5 mm. The granules, dried at 45°C, are passed
through the same screen again and mixed with the specified amount of
magnesium stearate. Tablets are pressed from the mixture.

Weight of tablet: 300 mg

die: 10 mm, flat

Example 19

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

Preparation:

The active substance is mixed with the excipients, passed through a screen

with a mesh size of 0.75 mm and homogeneously mixed using a suitable

apparatus. The finished mixture is packed into size 1 hard gelatine capsules.
Capsule filling: approx. 320 mg

Capsule shell: size 1 hard gelatine capsule.
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Example 20

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
2000.0 mg

Preparation:

Aiter the suppository mass has been melted the active substance is

homogeneously distributed therein and the meilt is poured into chilled moulds.

Example 21

Suspension containing 50 mg of active substance

100 ml of suspension contain:

active substance 1.00g
carboxymethylcellulose-Na-salt 010 ¢g
methyl p-hydroxybenzoate 0.05g
propyl p-hydroxybenzoate 0.01g
glucose _ 10.00 g
glycerol 5.00¢g
70% sorbitol solution 20.00 g
flavouring 0.30g
dist. water 100 ml

Preparation:



(())3} 5812'230/\@@103@2#%?1%1%3;;? t:m-léﬁél\lcgnra:\ln}]ng \75%@-%5;%@'\1":&@\/\0
substance 1 tablet core contains: active substance75.0 ng cal ci um
D o SBHERH R0 B MBI BPIRABIARI LS T8 o g
PCT/ EPO3/ Q3b8ararybeazcates togetAdrewitic they glysatas kAN @Bdiusn Bhaxef with cal cium
phosphat e’ca(%Bcr)Qyn%t%E/fé&IuI%gleyaWe rc]!-issolved therein with stirring. The solution is
cooled to ambient temperature and the active substance is added and
homogeneously dispersed therein with stiring. After the sugar, the sorbitol
solution and the flavouring have been added and dissolved, the suspension is
evacuated with stirring to eliminate air.

5 ml of suspension contain 50 mg of active substance.

Example 22

Ampoules containing 10 mg active substance

Composition:
active substance 10.0 mg
0.01 N hydrochloric acid g.s.
double-distilled water 2.0 ml

Preparation:

The active substance is dissolved in the necessary amount of 0.01 N HCI

made isotonic with common salt, filiered sterile and transferred into 2 mi

ampoules.

Example 23

Ampoules containing 50 mg of active substance

Compasition:
active substance 50.0 mg
0.01 N hydrochloric acid g.s.
double-distilled water 10.0 mi
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of mgnegmog{bég?%e. Bl anks 13 nmm ﬂﬁ di aneter are pP@J&gEQSf%%zt abl et -
maki ng machi ne and these are then rubbed through a screen with a nmesh size

of 1.5 mm AgysUi tabl e machine and mxed with the rest of the magnesium
Stearate. ET*%P{‘gmhul ate is conpressed in a tablet-making machine to form

tabl ets of the desired shape. Wight of core: 230 ng die: 9 mm convex The

tabl et corgs thus produced are coated with a filmconsisting essentially of
vl oxypr O HER LS RS ISSHNEY P medersann Rusiar Ol SkI9Chr 6 pol | Shed

wi th beesuaXde Weitahit vafh &staksp éaqtbhﬁéréd?s‘ﬂéril%nd\’f%r%%r?@&%?@ 1511
PCT/ EP03103062 Exanple 17 Tabl ets containing 100 ng of active substance
Conposi ti GHnPoUdleBabl et contains: active substancel00.0 ng | act 0se80.0 ngy
corn starch34.0 ng pol yvi nyl pyrrolidone4.0 ng nmagnesi um stearate2.0 ng
220.0 ng Method of Preparation: The active substance, |actose and starch
are m xed together and uniformy npistened with an aqueous solution of the
pol yvi nyl pyrrol,i e. After the noist conposition has been screened (2.0
nm mesh s%m%lﬁﬁried in arack-type drier at 50C it is screened again
(1.5 mm nmesh size) and the lubricant is added. The finished m xture is
conpressed to formtablets. Wight of tablet: 220 ny '
Capsules for powder inhalation containing 5 mg of active substance

1 capsule contains:

active substance 5.0mg
lactose for inhalation 15.0 mg
20.0mg

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 25

Inhalable solution for hand-held nebulisers containing 2.5 mg active

substance
1 spray contains:
active substance 2.500 mg

benzalkonium chloride 0.001 mg
1N hydrochloric acid g.s.



D aneter: Lelanar, facetted o oth sides and notched on one si de.
Exanpl e 18\}&%1@&8?2@%,[ ai ning 150 ny E?Bactl ve substan&mgég ¢5306 1
tabl et contains: active substance 50.0 ng powdered | actose 89 0 rrg corn
starch 40.0 lica 10. yvi nyl pyrrol i done 10.0 ng
magnesi um stégg?%(?fe%élt% gﬁr{%@SOO 0 ng \C}I\gT(g%g 290 116 Preparation:

PCT/ EP03103062 The active substance m xed with |actose, corn starch and
silicais %P%ﬂ) d with a 20% aqueous pol yvi nyl pyrrolidone sol ution and
passed throug screen with a nesh size of 1.5 mm The granules, dried at

45C, are prssactivd Sussighcd hed 5@ﬁ§al§§rﬁ@ﬁ‘ctﬁ9ﬁdé‘a%‘&s$&[¥@8’ if th the specified
anount of ga nesi um stearate. Tablets are pressed omthe m xture. Wi ght

of tabl et et Iﬁ%atea(@ﬁ% ThgypH péthmmremamumd vl B ihydracipanid es
cOnt a1 N1 0T 41 HHRTIRNGE e SRS 1 e BSH S £ LDt ance

50.0 mg corn starch e Appr ox.
87.0 ny rfagne%imharsd-é&hbmdamlsers@aapﬁgea) 420 0 ny

Contents of the container: 4.5 g



Preparati on; l.ve substance is mxed with the excipients, passed
t hr ough ao\glgégﬁw&%b h a mesh size of 18175 nm and honmo§ HEB@B{D%%d usi ng

a suitable apparatus. The finished m xture is packed into size 1 hard

gel ati ne capsul es. Capsule filliggﬁ %agfox. 320 ng Capsul e shell: size 1
hard gel ati ne capsule. WO 03/0822 EP03/ 03062 Exanple 20
Suppositories containing 150 ng of active substance 1 suppository contains:
active substance. 15Q0. 0 . pol yet hyl enegl ycol 1500 550.0 ny
polyethyléﬁéﬁpvggﬁ“gﬁﬁﬁg%éﬂg@uﬁﬁ‘RSSP?GSQQFH9¢ene sorbi tan nonost ear at e
840.0 ng 2000.0 ng Preparation: After the suppository nmass has been nelted
the active substance is honogeneously distributed therein and the nmelt is
poured into chilled noulds. R&gnpﬁé 21 Suspension containing 50 ng of
active substance 100 m of susPension contain: active substancel.00 g

car boxynet hyl cel | ul ose-Na-salt0,1 | p-hydroxybenzoat e0. 05 g propyl
p- hydr oxybenzoat €e0. 01 g gl ucos s ol 5.00 g 70% sorbi tol
Wat er 100 m  Preparation:

wherein
R* denotes a hydrogen atom or a Cy.4-alky! group,

RP denotes a phenyl or 1-phenylethyl group, wherein the phenyl nucleus is
substituted in each case by the groups R' to R®, while

R' and R?, which may be identical or different, in each case denote a

hydrogen, flucrine, chlorine, bromine or iodine atom,
a Cy4-alkyl, hydroxy, Cy.4-alkoxy, Co.3-alkenyl or Co.s-alkynyl group,
an aryl, aryloxy, arylmethyl or arylmethoxy group,

a heteroaryl, heteroaryloxy, heteroarylmethy! or heteroaryimethoxy
group,

a methyl or methoxy group substituted by 1 to 3 fluorine atoms or
a cyano, nitro or amino group, and
R® denotes a hydrogen, fluorine, chlorine or bromine atom or

a methyl or trifluoromethyl group,



WO 03/ 0823,?, E’ 6EP03/ 03062 The distilled water is_heated to 70C. The
nmet hyl ﬁ@%@ﬁ % hydr oxybenzoat es“%%get her with t h'gca@%%@ﬁoﬁﬁd sodi um
salt of carboxynethylcellul ose are dissolved therein with stirring. The
solution is cooled to anbient tenperature and the active substance is
added and honogeneously dispersed therein with stirring. After the sugar,

the sor bi Rl dersxtésibiayolobotl/| t dyeiddemiyd wrichglohexd grean witteid samdtiditss ol ved,
the suspension is acuated% tl% stl ring to elimnate air. 5 m of
suspensi o 8RR £PRS BY hgrouP e Yill§st ance. Exanpl e 22 Anpoul es

contai ning 10 m active substance Corrposition: active substance 0.01 N
hydr ochl ori c aC|d g.s. double-distilled water 10.0 ng 2.0 ml Preparation:
The active subR'rrwtes adiyssegarcatormor a€nedlieggioyp andunt of 0. 01 N HC,
made isotonic with common salt, filtered sterile and transferred into 2 ml
anpoul es. Exanple 23 Anpoul es cont ai ning 50 ng of active substance

Conposi tion: a®idencedataaesdsh &omjoba Tl Nilkyldreas) oric acid g.s. 10.0 ni
doubl e-distilled water WD 03/ 082290 119 Preparation:
an aminacarbonyl-C4.3-alkyl, C1.3-alkylaminocarbonyl-C4_s-alkyi, di-
(C1a-alkyl)aminocarbonyl-C1.s-alkyl, pyrrolidin-1-ylcarbonyl-C4_s-alkyl,
piperidin-1-ylcarbonyl-C4_s-alkyl, homopiperidin-1-ylcarbonyl-C 1_s-alkyl,
morpholin-4-ylcarbonyl-C+.3-alkyl, homomorpholin-4-ylcarbony!-
Cis-alkyl, piperazin-1-ylcarbonyl-C4s-alkyl, 4-C,.3-alkyl-piperazin-1-
ylcarbonyl-C1z-alkyl, homopiperazin-1-ylcarbonyi-C4.s-alky! or a 4-
C4.z-alkyl-homopiperazin-1-ylcarbonyl-C1.3-alky! group,

a hydroxy-Co.4-alkyl, Ciz-alkyloxy-Co4-alkyl, Ci4-alkyloxy-
carbonylamino-Cz.4-alkyl, amino-Cz.4-alkyl, C1s-alkylamino-Co_s-alkyl,
di-(C4.z-alkyl)amino-C..s-alkyl, C;s-alkylcarbonylamino-C..4-alkyl,
aminocarbonylamino-Co.4-alkyl, Cqs-alkylaminocarbonylamino-
Co.4-alkyl, di-(Cq.3-alkyl)amino-carbonylamino-C.s-alkyl, pyrrolidin-1-
ylcarbonylamino-C..4-alkyl, piperidin-1-ylcarbonylamino-C_s-alkyl,
morpholin-4-ylcarbonylamino-Cx.4-alkyl, C1_3-alkylsulphonyl-C,_ s-alkyi or
a Cqs-alkylsulphonylamino-Ca.4-alkyl group,

a (2-oxo-pyrrolidin-1-yl)-C.¢-alkyl, (2-oxopiperidin-1-yl)-C,_4-alkyl, {3-
oxo-morpholin-4-y1)-C,4-alkyl, (2-oxo-imidazolidin-1-yl)-Cz.4-alkyl, (2-
ox0-3-Cy.z-alkyl-imidazolidin-1-yl)-C..4-alkyl, (2-oxo-
hexahydropyrimidin-1-yl}-C,_4-alkyl or a (2-ox0-3-C4_z-alkyl-
hexahydropyrimidin-1-yl)-C».4-alkyl group,

a C-4-alkylsulphonyl, chloro-C4_4-alkylsulphonyl, bromo-
C14-alkylsulphonyl, amino-C1.4-alkylsulphonyl, Cy.3-alkylamino-
C1.4-alkylsulphonyl, di-(C1.s-alkyl)amino-Cs-alkylsulphonyl, (pyrrolidin-
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transferred |nto 10 m arrpoul es. Exanpl e 24 Capsul es for powder inhalation
containing 5 ' ctive
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act ng subst anq‘[eonn&pmemddw -tul) hCl pelkegseaighonyi, hahsiclinr- mefmkyyr e i S
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Eapsul e appr OXI%L‘&TB1 L? %Pﬁ'ﬁ{r&?ﬁ 'ncq%'ﬁbﬁ‘e“'a%f%?ﬂ%’ E'Beﬁz”?: p\ghl e =
Exanmpl e 25 '”h@&bélﬁy@lQIbehﬂ”%Afe 'lpﬂ%rgmﬂﬁib IJC%‘%,[Qk QLE‘IESbHﬂ/I”Q 2.5 ml

active substance spray contains: I've substance?2 benhzal koni um
chl oride 0. 001(h@ﬂmpmen@/zmdem@n44faﬂad$ldphorwlOV\@ e}sﬂaﬁame 120

PCTI EPO3/ 03062 1 h{@] é/a%t;?e{”l 01r1-§@"g§1§3h§9 s%% Er eparation: The active

subst ance and Dbe on| um in ethanol /water
(50/50). The pH of the solution is adjusted with 1 N hydrochloric acid.
The resulting solution is flltered and transferred into suitable containers

for use in han@® herakYradenyl 904Pt ri dges) .

a formyl, Cq.s-alkyl-carbonyl, Cq.3-alkyloxy-C1.4-alkyl-carbonyl,
tetrahydrofuranyicarbonyl, tetrahydropyranylcarbonyl, amino-C4s-alkyl-
carbonyl, Cy.s-alkylamino-C4_4-alkyl-carbonyl, di-(C4.z-alkyl)amino-
Ci4-alkyl-carbonyl, pyrrolidin-1-yl-C4.s-alkyl-carbonyl, piperidin-1-yl-
C1.4-alkyl-carbonyl, {(homaopiperidin-1-yi)-C_s-alkyl-carbonyl, morpholin-
4-yl-Cq_4-alkyl-carbonyl, (homomorpholin-4-yl}-C4_-alkyi-carbonyl,
(piperazin-1-yl)-C1_4-alkyl-carbonyl, (4-C4s-alkyl-piperazin-1-yl)-
C1.4-alkyl-carbonyl, (homopiperazin-1-yl)-Cq.4-alkyl-carbonyl, (4-
C1a-alkyl-homopiperazin-1-yl)-C4.4-alkyl-carbonyl or a
C1.z-alkylsulphonyl-C1.4-alkyl-carbonyl group,

a cyano, aminocarbonyl, Cqs-alkyl-aminocarbonyl, di-(Cq_s-alkyl)amino-
carbonyl, (Cqs-alkyloxy-Cs4-alkyl}aminocarbonyl, N-(Cq-z-alkyl)-N-(C4.5-
alkyloxy-Co.4-alkyl)aminocarbonyl, arylaminocarbonyl, pyrrolidin-1-
ylcarbonyl, piperidin-1-ylcarbonyl, homopiperidin-1-ylcarbonyl,
morpholin-4-ylcarbonyl, homomorpholin-4-ylcarbonyl, 2-oxa-5-aza-
bicyclo[2.2.1]hept-5-ylcarbonyl, 3-oxa-8-aza-bicyclo[3.2.1]oct-8-
ylcarbonyl, 8-oxa-3-aza-bicyclof3.2.1]oct-3-ylcarbonyl, piperazin-1-
ylcarbonyl, 4-C¢.s-alkyl-piperazin-1-ylcarbonyl, homopiperazin-1-
ylcarbonyl, 4-C.3-alkyl-homopiperazin-1-ylcarbonyl, aminosulphonyl,
Cia-alkyl-aminosulphonyl, di-{C1z-alkyl}amino-sulphonyl, pyrrolidin-1-
yl-sulphonyl, piperidin-1-ylsuiphony!, homopiperidin-1-ylsulphonyl,
morpholin-4-ylsulphonyl, homomorpholin-4-ylsulphony!, piperazin-1-
yisulphonyl, 4-C4_s-alkyl-piperazin-1-yisulphonyl, homopiperazin-1-
ylsulphonyl! or a 4-C4_s-alkyl-homopiperazin-1-ylsulphonyl group,
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wherein Ra denotes a hydrogen atomor a Cl.4-al kyl group, Rb denotes a
phenyl or 1-phenylethyl group, wherein the phenyl nucleus is substituted
in each case by the groups R1 to R3, while Rl and R2, which may be

i denti cal aocydibbiutelr eptlopemtykarcdy by dgnoapavidch ysimgiented fih sach tase

chl orine, brom ne I~O(§ i,odine atom a Cl-4-al kyl, hydroxy, Cl_4-al koxy,
C2_3-al kef1@ GPORRIMI¥Enyl group, an aryl, aryloxy, aryl methyl or

aryl met hoxy group, a heteroaryl, heteroaryl oxy, heteroaryl nethyl or

het eroaryl methoxy group, ~a methyl or methoxy group substituted by 1 to 3
fluori ne at ons Fordenptes aRooxapyirelidin-layhi Aexgppepdinahy] R3oxenot es a

hydr ogen, fl uor] hl,anine or brom.pe atom ar  -~a methyl. .
trifluoronet hy|”"‘3§5‘8§'}? 4% %g)/x §é§'§‘&%§'§ ‘E@?E%{%igﬂﬁ%éh\\éc'mgé%%othg%n'a

cycl obutyl, cydhlgp2arixpthexahgycdpyhiangin-Gylosrna MuxoRB3iCs;slkgt i tuted in each
case by a group R4A-N-R5, while R4 denotes a hydrogen atomor a Cl_3-al kyl
group and R5 d@ﬁé?@%drﬁpﬁﬂ}'&f%‘gﬁylﬁ%'or a Cl_3-al kyl group, an

am nocar bonyl - C - 3-al kyl, C1-3-al kyl am nocarbonyl - C1_3-al kyl, di-

(Cl1. 3-al kyl ) am nocar bonyl - C1_3- al kgl , pyrrolidin-1-ylcarbonyl-d -3-al kyl,
pi peri di n-a0-3astigimér brasp whishiiy subsidniss ipdhe dipesition kwitsoprpup®®L. 3- al kyl |

while R® is as hereinbefore defined,

a pyrrolidin-3-yl group which is substituted in the 1 position by the group R®,
while R® is as hereinbefore defined,

a piperidin-3-yl group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined,

a piperidin-4-yl group which is substituted in the 1 position by the group R®,

while R® is as hereinbefore defined,

or a tetrahydrofuran-3-yl, tetrahydropyran-3-y| or tetrahydropyran-4-y! group,
RY denotes a hydrogen atom or a flucrine, chlorine or bromine atom,

a hydroxy group,

a Cq4-alkyloxy group,

a methoxy group substituted by 1 to 3 fluorine atoms,

an ethyloxy group substituted by 1 to 5 fluorine atoms,

a Ca.4-alkyloxy group which is substituted by a group R® or R’, while



nor phol i n- | - C1. 3-al kyl, ho rphol i n-4-yl cay |z _3-al kyl ,

pi per azi n- decaregg%l Cl 3-al kyl, gg% al kyl - pi pergﬁlﬂEFO?’/O%G%

yl carbonyl - C1_3-al kyl , honopi per azi n 1-yl carbonyl -C1. 3-al kyl or a 4-

Cl1. 3- al kyl - honopi per azin- 1- yl carbonyl -d . 3-al kyl group, a

hydr oxy- C2_4- aI@(y Cl. 3-al kyl oxy- C2. 4-al kyl, Cl..4-al kyl oxy-

car bonyl am no- i5-a4 hgrenbefdreclafped-amidky | | ClL 3-al kyl ami no- C2_4-al kyl ,
i-(C1-3-al kyl ) am no- C2. 4-al kyl, Cl_3-al kyI car bonyl am no- C2_4-al kyl ,

am nocar bonyl am no- C2. 4- al kyl , Cl 3-al kyl anmi nocar bonyl ani no- C2_4- aI kyl,

di - (C1- 3- al kyl )anﬂmtéabbwwbwnm%-émgdéxﬁ@% eycwmk;ﬂbk)ﬂlarmlﬁo
yl carbonyl am no; C2. 4- al k pi_peri di n- 1-y| car bonyl am no- C2. 4- al kyl ,

nor phol i n- 4-yl c,(%ﬂr?o%lﬁy\aaﬁ’i‘%cﬂ‘d:@m -aiEming bis-(a1éthexyeihwamiag, 4- al kyl or

a Cl. 3-al kyl sul I

(2- oxo- pyr)r/ol [ éﬂ)f‘ﬁbﬂrﬁinycczb -a ka] ﬁYﬂe%;ﬂE;Q%@PS@r? (irphﬂmézyl4 al kyl, (3-
oxo- nor phol i n- moﬁhqm@zbmaha’rfkyll 2- q@rﬁmammyﬂa[ﬁlz whapﬂ=55yll)3—62a48~aidn-yl (2-
oxo- 3- Cl. 3-al k)b

hexahydr opyr i ni d(fyﬁ;ki[g%z ﬂ Iégbéy Iiﬁ éi}% So?zaab’("'ic%’ﬁ)zﬁ Qg‘i%ylapmrazzn 1-yl,

hexahydr opyr i M4dCns-kikyi-bigetainal-ky hostopidraginGL bkyl-phonyl,
chl oro-Cl1_4-al kyl sul pk;llylo‘\rﬂ)yqé?3 brorrgb/ Cl 0gmaél Kyl su%]on#% y

am no- C1_4- al ky1CsuPRiReaZin-1¢l 95uR, Y| ani no- ~ CL. 4- al kyI sul phonyl ,

- (Cl1- 3-al kyl Y ani no- C1_4- al kyl sul phonyl, (pyrrolidin WO 03/ 082290 123
PCTI E P03/03062 1-yl)-Cl. 4-al kyl sul phonyl ,
(pi peridin-1- yia)fOﬂnXI@nzaihkstulabdydBaybonylamlno Cis-alkyloxy-C1.z-alkyl-

h d Cl. 4- al ky] hol ).- C1_4-al kyl -
Sl phonot - (hoRBRTHIRTING S8R e AT ioh BRUNCC B R BTN Groy ) -
Cl_4-al kyl sul pwwém;do%aw@hml dpgmgtakylm@mbém%%ﬁhgyl sul phonyl ,

( honopi perazin-1-yl)-Cl. 4-al kyl sul ph onyl or a - 3-al k
honopi per azi n- Pyyrpjldloﬂ-alcartpenyéamw@oﬁsﬂerlgﬂbmﬂlcaab@wlamwrm mem;luﬂa‘r-bonyl

group, a forny r b 3 kyl - car bonyl ,
tetra h ydrof wyanyi i %‘lglﬁﬁdy 41;@1 1 %M@p\%’%ﬁ”q lﬁé%\y?}ggl%ﬁ&ﬂ?ﬂﬁmg% ﬁ
1. 4-al kyl - 4-ylcarbonylamino or a C1.s-alkylsulphonylamino group,

a Cz.7-cycloalkyloxy or Cas7-cycloalkyl-C4_s-alkyloxy group,

a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy or tetrahydropyran-4-yloxy
group,

a tetrahydrofuranyl-C1.4-alkyloxy or tetrahydropyranyl-C1.s-alkyloxy group,

a Cq.4-alkoxy group which is substituted by a pyrrolidinyl, piperidiny! or
homopiperidiny! group substituted in the 1 position by the group R®, while

R® denotes a hydrogen atom or a Cy.3-alkyl group,

or a Cq.4-alkoxy group which is substituted by a morpholinyl group substituted

in the 4 position by the group R®, while R® is as hereinbefore defined, and

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



car bonyl , m i no- C1. 4- al kyl rbonyl, (Cl

Cl. 4-al kyI car @r??%ba yrrolidin-1-yl- (155[84 al kyl - car bon ﬁEFéé 1 yl -
Cl. 4- al kyl - car bonyl, (honopi peridin-1-yl)-Cl.4-al kyl - car bonyl , norpholin-
4-yl-Cl. 4-glkyl - car bonyl ,  (honmonor phol i n-4-yl)-Cl_4-al kyl -car bonyl ,

(pi perazin-1-yi)-Cl. 4-al kyl -carbonyl, (4-Cl-3-alkyl-piperazin-1-yl)-

Cl. 4- al kyl -car bonyl, (honopi perazi n-1-yl)-Cl _4-al kyl -carbonyl, (4 Cl

& 3 K0 PO AS el bt B BRSPS mminmesrtiny

Cl. 3-al kylemmaasbnawr, réup (WBlctSis-rabky. dradrslrtss—nuﬁaawraﬂ ,whlle the
(C1. 3-al kyI (0) al k Ig)am nocar bonyl, N-(Cl_3-al kyl) - 3-

al kyl oxy- ¥ eﬂfﬁf W%@&ﬂﬁ@ﬁrﬁr dlféﬁf?ﬂhﬂﬁ‘fhocar bonyI pyrrol i d| n-1
yIcarbonyI “pi peridin-1-yl carbonyl, honopi peridin-1 yIcarbonyI,

mor phol i n- 4- yIcarbonyI honDnDrpholrn 4-y| car bonyl, 2-oxa-5-aza-

bi cyclo[2.2.1 ]R]eqiﬁncﬁeyladardnmn ato3n ca<ﬁuc8+rma:hhnrmyecbm[n&né orliodinst - 8-

ylcarbonyl, 8-qxa -3-aza-hic car bo , piperazin-| -
yl car bonyl , écr@ 4% Fﬁﬁ"ﬁfiﬁyﬂ; %ﬁr%%lgﬂ%lfflallqﬂf%‘& razin-1 -

yl car bonyl, 4 @l Forahiarh Ih@rm@rdﬁ%tﬁék AANAr6 AR or EnBQFELRhoNYI ,
Cl_3-al kyl -am nosul phony3I7 -(C1_3- a)nkyl ) am no- sul phonyl Ny yirprol i d| n-1 -

yl - sul phonyl , plperldln 1- yIsquhonyI honopi peri di n-1- yIsquhonyI
nmor phol i n- h
T PO st M B o ARG o oW o RBSU BB
51082290 44 PTG, 03067 5 '”“’"““P""é”m"”"a*“y“ Sty . ycl phexy

cl obut entyl or cyc ohexyl group
whi oh_ 15 EHOYETABASH ReEEAN. QR P E.Pashd eor AR BiBPes o
2- 0x0- pyr rgpblygiRY; thMé ,the'zs@mnuméln%wbéreréqncéraxaﬁe@ﬁ %he'n‘ﬂs‘ésyl

2- 0x0-1i m dazo] i di n- 1- 2- 0X0--3-CI 3-al kyl-imdazolidin- 1-yl
2- ox0- hex AQyeinbpiare sie \éﬂﬁdda@q or a 2-oxo-3-Cl_3-al kyl -
hexahydropyri midin-1-yl group, an azetidin-3-yl group which is substituted
in the 1 position by the group R5,
the abovementioned pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl

groups may be substituted in each case by one or two Cs.3-alkyl groups, and

unless otherwise stated, the abovementioned alkyl groups may be straight-
chained or branched,

with the proviso that the compound 4-[(3-chloro-4-fluoro-phenyl)amino]-6-((S)-

tetrahydrofuran-3-yloxy)-7-hydroxy-quinazoline is excluded,
their tautomers, their stereoisomers, their mixtures and their salts.

2. Bicyclic heterocyclic groups of general formula | according to claim 1,
wherein

R® denotes a hydrogen atom,

R’ denctes a phenyl group substituted by the groups R' to R®, while



while R5 is_as h inbefore defined, a pyrrolidin-3-y roup which is
substi t ut é&fﬁ /pﬁgsgopom tion by the éggup R5, whil e R T/EBQQI()@@B& nbef or e
defined, a piperidin-3- group which is substituted in the 1 position by

yl
the group R5, s _her.ei nbef gre. defi ned, eridin-4-yl group
which is substﬁmgtiééﬁjt?ﬁat Al P9¢5hHPIBR HYOHHROGP @Hﬂnﬁe@%fﬁm le R5 is as

her ei nbef ore defined, or a tetrahydrofuran-3- yI t et rahydr opyran-3-yl or
tetrahydropyran Rd denotes a hydrogen atomor a fluorine,
chlorine or Wﬁﬁ‘yégﬂfwo@mﬁmwcﬁfﬁ@ﬂwﬁmw, Cl_4-al kyl oxy group, a nethoxy
gr oup substltut ed by 1 to 3 fluorine atons, an ethyloxy group substituted
by 1 to 5 fluorine atons, a C2.4-al kyl oxy group which is substituted by a

group R6 or R a pienyeoxydrodicadgaastok Graep, ivm[mthqu%invbmbmyi‘oﬂﬂfé ned and
PCT/ EPO3/ 03062 _R7 not.es hydr axy, ai cl oal kyl oxy,
anino, CL_3-akV gﬁ}eﬁhwgggf%f%ﬁgp@p?lﬁﬁ 'tLﬁ? bya ﬂ‘é‘frﬂéVet hyl ) - ami no,
pyrrolidin-1-ylchldpingedtomh, &r1-yl , honopi peri di n 1-y1l, norpholin-4--yl,
hononor phol i n-4-yl, 2-oxa-5-aza-bicyclo[2.2.1 ]hept-5-yl, 3-oxa-8-aza-
bicyclo[3.2.1 Joct-8-yl, 8-oxa-3-aza- bicyclo[3 2.1 Jact-3-yl,

1-vyl
PS5 11 I @ AR Sy BRI iy
Cl- 4-al kyl car b@bwammentlon@igﬁ}@skyIopkyﬂﬂlyﬁft&?lnk.}téd by ar inettyl @fi no,

Cl. 4- al kyl oxy m no, am i nocar bonyl am no, Cl1-3-
al kyl ani nocar bgrrelﬁ ?#'Ff vl Qde(pCIS al kyl ) ani nocar bonyl ani no,

pyrrolidin-1-ylcarbonyl am no, piperidin-1-ylcarbonyl am no, piperazin-1-

yl car bonyl am no,, 4- Cl1- 3-al kyl - pi per azi n-1-yl carbonyl am no, norpholin-

4-yl car bonyl aniFhslesptes @mydmlerayF Igeninshonshiarneatagr oup, mathgBarupyaridal kyl oxy
or C3_7-cycl oal kyl - C1_4--ai kyl oxy group,

R® denotes a hydrogen atom,

R® denotes a cyclopentyl group which is substituted in the 3 position by a
group R*N-R®, while

R* denotes a hydrogen atom or a Cq.3-alkyl group and
R® denotes a hydrogen atom or a C4.3-alkyl group,

an aminocarbonyl-C1.s-alkyl, C1.s-alkylaminocarbonyl-C4.s-alky], di-
(C1s-alkyl)aminocarbonyl-C1.3-alkyl, pyrrolidin-1-ylcarbonyl-C4_s-alkyl,
piperidin-1-ylcarbonyl-C4.s-alkyl, piperazin-1-ylcarbonyl-C1.3-alkyl,
4-Cq3-alkyl-piperazin-1-yl-carbonyl-Cy.s-alkyl or morpholin-4-ylcarbonyl-
Ciz~alkyl group,

a hydroxy-Co 4-alkyl, Cis-alkyloxy-Ca4-alkyl, Cq.s-alkyloxy-
carbonylamino-Ca.4-alkyl, amino-C, 4-alkyl, C3-alkylamino-Ca.s-alkyl,
di-(C+.z-alkyl)amino-Co.4-alkyl, C4_3-alkylcarbonylamino-C..4-alkyl,
aminocarbonylamino-C..4-alkyl, C4-alkylaminocarbonylamino-

Ca.s-akkyl, di-(C4.3-alkyil)amino-carbonylamino-Cs.s-alkyl, morpholin-4-



a tetrahydr, -3-yl oxy, tetrahydropyran-3-yl oxy or

t et rahydrgﬁﬁgﬁﬁﬁéﬁéxy group, a tet Béﬁydrof ur anyl - O PATAFRPBE3PSS:

t et rahydr opyranyl - d - 4-al kyl oxy group, a Cl_4-al koxy group which is
substituted by [Well , Dl peni di r..h piperidi nyl group
substituted in )?%éé}}sphg%}srﬁgt@'yﬁAbéjkﬂh@@?%Fu@for\nﬁﬁg‘@%E &Enot es a hydrogen
atom or a Cl_3-Gddgkyguiphony@minc-Cl-JalryIkesyp gr oup which is substituted by

a norpholinyl group substituted in the 4 position by the group R8, while
R8 is as hereinbefore defined, and X denotes a nethyne group substituted by

a cyano group ¢ i f_ / 88 and\ PCT/ 3403062 by
the aryl groups %ﬁﬁ?gggﬁﬂﬁ gIZJC g‘%‘ﬁ?t@gﬁ p%ﬁ”?%b%r%ﬁ%s@s meant in
each case a phehprmgrRiiginuhy B4 sallipin (2-oxe-indidsablidintuylC-byalRd, (dhi | e t he
substituents ' ti r.. diffienent, and, R9 denotes a hydrogen atom
a fluorine, cgféc%ro ?%g?é{ﬁ?lgmqﬁéezogﬁrd [r}_i)_ iq)ﬁ 2“"%@%%%’1‘”‘8%?@%%[’%"W?d “oxy,
Cl_3-al kyl oxy, yiChuatiyiret (Brbxo-3tmefhylhnegamidrybyringidin-womnooes-aeyy .
trifluoromnet hox% or cyano group, by the heteroaryl groups nentioned in the
definition of t9h8“Bbove groups is nmeant a pyridyl, pyridazinyl,

pyri mdinyl or pyrazinyl group, while the abovenentioned heteroaryl groups
are each nono- or disubstituted by the group R9, while the substituents
may be identi c& Cos-atiiyisudphanyl,ahdorRLisalkylsulpboayinbefrooe defined, and the

bovenent i oned pyr £0lidj iper idi nyl . piperazinyl ,and nmor phol i nyl
r oups may be. PRy e, Bl Cediys BRASHC it B BRRy g1 oups, and
unl ess ot her wi G salRylediphbhg, dbmﬁ%R?Ib@ﬁ?@-%&-k—ﬁlky&hﬁ#&bﬁymﬁy@&icﬁrt\f ai ght -
oun

chai ned or branc with the proviso that the conp
4-[ (3-chl or o- 4- rgﬁg?ze:%%bﬂﬁgJPW@ﬂﬁln@]ﬂ%lcm-é)w)—Cz-4-alkylsulphonyl or

t et r ahydr of ur anmBryhSd s H=EY A5 R T BN \,Re i s excluded, their
t aut oners, theiror sl%ﬂléreoi g@rre%/‘g ?ﬁgfﬁrﬂoﬁ?ﬁ SPES and their salts. 2. Bicyclic
het erocyclic groups of general forrmula |I according to claim1,

a Cq.4-alkyloxy-carbonyl group,

a formyl, Cys-alkyl-carbonyl, Cy.z-alkyloxy-C.3-alkyl-carbonyl,
tetrahydrofuranylcarbonyl, tetrahydropyranylcarbonyl, amino-C ;.s-alkyl-
carbonyl, Cq.s-alkylamino-Cy.s-alkyl-carbonyl, di-(C+.s-alkyl)amino-
Cis-alkyl-carbonyl, pyrrolidin-1-yl-C1.s-alkyl-carbonyil, piperidin-1-yl-
Ca.s-alkyl-carbonyl, piperazin-1-yl-C4s-alkyl-carbonyl, 4-Cq_s-alkyl-
piperazin-1-yl-C,_s-alkyl-carbony!, morpholin-4-yI-C4_s-alkyl-carbonyl or
a Cqz-alkylsulphonyl-C4_3-alkyl-carbony! group,

a cyano, aminocarbonyl, Cq.s-alkyl-aminocarbonyl, di-(C4.s-alkyl}amino-
carbonyl, (C4s-alkyloxy-Co.4-alkyl)aminocarbonyl, N-{C.s-alky!)-N-
(Cq3-alkyloxy-Co.s-alkylyaminocarbonyl, phenylaminocarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
C1.s-alkyl-morpholin-4-ylcarbonyl, di-(C1.3-alkyl)morpholin-4-ylcarbonyl,
homomorpholin-4-ylcarbonyl, 2-oxa-5-aza-bicyclo[2.2.1]hept-5-
ylcarbonyl, 3-oxa-8-aza-bicyclo[3.2.1]oct-8-ylcarbonyl, 8-oxa-3-aza-
bicyclo[3.2.1]oct-3-ylcarbonyl, piperazin-1-ylcarbonyl, 4-(C1_s-alkyl)-
piperazin-1-ylcarbonyl, aminosulphonyl, C1.3-alkyl-aminosulphonyl, di-



wher ein Rq,\%a hydr ogen at om enotes a phenyl_ _gr substituted
by the groupsagi{)%?gg%, whi |l e WO 03/ §g§§90 127 PCT/ EPng%_égg’ge’f-&?O@@not es a
hydrogen, fluorine, chlorine or bronmne atom a nethyl, trifluoronethyl or
et hynyl group, s M C Fmb%p ||:frﬁ’tc XV O ile the phenyl noiety
of the aboverre(%':grc])aﬁ%ja‘gwrﬁﬁa%yl S (%t |yoni]1‘19'ﬁy1 ng@BF?me@pBQH'&' f’l uorine or
chl orine atom ysulphoyyliod yal ragsphoiinglylsdiphphyedrbopyorgr oup, whil e the

pyridinyl nmoiety of the abovenentioned groups is optionally substituted by
a nmethyl or trifluoromethyl group, R2 denotes a hydrogen, fluorine or

chlorine. at ntgl GrBLPYIhie RusLsttLte®h FRNMDLBSIS 'b\g(/dd R¢ QiR denot es
a cycl opent ngi?%ug g’\/\f/;?i cb:h is substituted in the 3I Bo itﬁgﬁjbby ’gmligerRoup

R4-N-R5, while R4 denotes a hydrogen atom or a Cl. 3-al kyl group and R5

denotes a hydr q@g%@(ﬁggh%ogo_%ﬁémhﬁwl gg&%ipeq.@iﬁa_qiy@,of_%&gpnyl -Cl1_3-al kyl,

Cl1- 3- al kyl am nocar

(CL. 3- al kyl )ammOMDbmﬂyyl,-E}hxﬁ—imitﬁa}dqlidWﬁWIZ-dkMJJnﬁihy&frbilﬁzlaszdmﬂﬁ a: kyl,
pi peridin-1-yl carbonyl -Cl.3-al kyl . piperazin-1-ylcarbonyl-Cl 3-al kyl,

4- C1_3-al kyl -pi@e%%%’#%%ﬁr(?amﬁfﬂ}m:c}ﬁ.oé- RYP-Someffdphol i n- 4- yl car bonyl -
Cl. 3-al kyl grotxafy yﬁpﬁyd;ﬁ:a__ﬂ?bglyl , Cl. 3-al kyl oxy-C2. 4-al kyl ,

Cl. 4- al kyl oxy- car bonyl am no- C2. 4-al Kyl , ami no- C2. 4-al kyl ,
Cl_3-al kyl am no-C2_4-al kyl, di-(Cl. 3-al kyl)am no-C2_4-al kyl,

CL5 o dond Aot e Sy T IRES AT R 3 S5ty
di-(C1_3-a gmpaa%-na%mm‘f antl IR5-dré a4-tarkybeforerdefinkd n- 4 WO 031082290 128
PCT/ EP03103062

a cyclohexyl group which is substituted in the 3 position or in the 4 position by
a group R®, while R® is as hereinbefore defined,

a pyrrolidin-3-yl group which is substituted in the 1 position by the group R,
while R® is as hereinbefore defined,

a piperidin-3-yl group which is substituted in the 1 position by the group R®

while R® is as hereinbefore defined,

a piperidin-4-y! group which is substituted in the 1 position by the group R®

while R® is as hereinbefore defined, or

a tetrahydrofuran-3-yl, tetrahydropyran-3-y! or tetrahydropyran-4-y| group,
RY denotes a hydrogen atom,

a Cqz-alkyloxy group,

a methoxy group which is substituted by one to three fluorine atoms,

an ethyloxy group which is substituted in the 2 position by a group R® or R?



yl car bonyI %%? al kyl, C1.3-al kyl Iphonyl C2.4-a

Cl _3-al kyl'su pﬁ@n é no C2_4 al kyl flgﬂ EW/EBOWO?’OGQ

(2-oxo-pyrrolidin-1-yl)-C2_4-alkyl, (2 OXOpI peridin-1-yf)-C2_4-al kyl, (3-

0X0- mor phalhins AS Yd 4s ~ : i mdazolidin-1-yl)-C2_4-al kyl, (2-
T R s RSl ety "md

0x0-3-net hyl -im 4-al kyl, (2-oxo-hexahydropyrimidin-| -
yl)-C2_4-al kyl or (2-oxo0-3-nethyl- hexahydropyrimidin | -yl)-C2_4-al kyl

Py st porgelk BB e e e i, e S ipentine:
C2_4-al 1 sul DORNIalkytlania, Beablbhawy 5y Cauing] S Sk RAbpokah ! 1 i -

1-yl) - C2. 4- al ky| sul phonyl p| peridin- kyl sul
( nor phol i n- 4- ylb'yCEloipB‘PKVﬂé’uIWVPr%U -yla2@12<345-@lzﬁyl oxy- car bonyl group,

a fornyl, C _3445 I r I

tetr ahydr of ur anyI car% @Pgagétyrl a%aég_ggé/%h@%lggb } ,t% i %%J’%Ig%’ gT kyl -
car bonyl , C1"3-tagyojd[ad. hloctB-y3-mpdrakine bybong U-C di-alk@kpipesd Ayl 1)@ no-

Cl. 3-al kyI -carhonyl, pyrrolidin-1-yl-Cl-3-al kyl -carbonyl, piperidin-1-yl-
Cl. 3-al kyl - car l%ﬂ%? Orpi perazin-1-yl -Cl_3-al kyl -car bonyl, 4-Cl1_3-al kyl -

pi perazin-1-yl-Cl. 3-al kyl - carbonyl, norpholin-4-yl-Cl_3-al kyl -carbonyl or
a Cl_3-al kyl sul phonyl -C1_3-al kyl -car bonyl group, a cyano, am nocarbonyl,
Cl_3-al kyl - ani RO@ETYERYND, @i- 4By ICr RO N Ro-s-adialonGh->-alkyl-

(CI331 o) oy ot S A6 on i Sifliinatiigmine .o

pyrr ol : gl In 1- yIariliafatmmyicarhmrwm’rh:dbndil({jyllgcakﬁmr?ntiolcﬁmomrﬁrﬂnﬁo4 yl Far bgnyl 3

Cl. 3-al kyl - mor pho n a phol i n-4-yl carbony

hormonor phol i n- &Y {[phcglpb%ﬂﬂaab (I&E'”@ B?%”él”c%’l'?ﬂf@o@ﬁﬁm]%Mp%az'w%ar bonyl ,
3- oxa- 8- aza- bi GyerebRyIdmid, acts §-aWyPEfp'éPéBfﬂ1~1 ﬁc%@n?@ﬁrﬁﬁ? RlofediRL 3- 2. 1

] oct-3-yl carbonyl , piperazin-1-ylcarbonyl

pi per azi n- 1-yl éa)(WWﬂylaﬁﬁﬂﬁ@ﬁ@Iféhoﬁ@‘b/'sulgho@y@lﬂhwgmmmosul phonyl, di WO
031082290 129 PCT/ EP03103062

a propyloxy group which is substituted in the 3 position by a group R® or R’,

while R® and R’ are as hereinbefore defined, or

a butyloxy group which is substituted in the 4 position by a group R® or R,

while R® and R” are as hereinbefore defined, and
X denotes a nitrogen atom,

while, unless stated otherwise, the abovementioned alkyl groups may be

straight-chained or branched,
their tautomers, their sterecisomers, their mixtures and their salts.

3. Bicyclic heterocyclic groups of general formula 1 according to claim 1,

wherein

R® denotes a hydrogen atom,



(C1_3-al ky L PO phonyl, pyrrolidin-1-yl-sul phonyl | peridin-| -
yIsuIphonfhkggégﬁﬁégbholin-4-y|su|phoﬂ9ﬂ group, or a c§ﬁfﬂ%8@§§¥“&ﬁbup
which is substituted in the 3 position by a group R6, while R6 denotes a
2- OXO0- pyr rgh Nkl | - L peridin-1- 3 - rpholin-4-vyl,

2 oxo- | i dazarees Aty R bid ke, S AHGprdRieRyPor S-chidto:

2- 0x0- hexahildewppnémyl droup,- yl or a 2-oxo- 3-net hyl - hexahydropyrimidin-1
-yl group, a cyclohexyl group which is substituted in the 3 position or in
the 4 position by a group RA-N-R5, while R4 and R5 are as herei nbefore

defined, a Bybll@rbexpbnayl waih@hazd : 1, 3 jityon or in
the 4 position by a ?%gjépﬁe ﬁ)ni Icgloggé?ggglgbﬁgPg'ﬁ;ﬁﬂg%gfgﬂg@fll%ed, a
pyrrolidi r(pﬁﬂ?f'ﬂ“%yl%id AR, #4(Esmsdi-putidin-3-u1)oxd-phepykid-nethyby-t he gr oup
R5, whil ihSa_ ar el nhes ¢ e Riperidin-3-yl groyup which is
substi t ut ggﬁ?dr\]hﬁggfpgggléﬁho%%%hgﬁ [@r’ﬂﬁ%‘?’h@%ﬁh 'VQO%'H@%XE%ﬁer ei nbefore
defined, ahibrped-{piirivin3yflogy)qirenyhocs chiorsuwbieinsthedpyrititBeyIfoxppsi ti on by
the group R5 ile R5 is as hereinbefore defined, or a

tetrahydr Wﬁé{ 9'?—‘%, t et rahydropyran-3-yl or tetrahydropyran-4-yl group,
Rd denotes a hydrogen atom a Cl_3-al kyl oxy group, a nethoxy group which is
substituted by one to three fluorine atons, an ethyloxy group which is
subst it ut 68 §enatae axyssdiexylgrobp whigh susutrtibie®Rin the 3 poeEtios/cd&28804 130

while R6 I&%Sg%&%?gﬁ% %mm'g?f‘iéﬁﬂﬁ%_ and PCTI EPO3/ 03062 R7 denotes a

hydr oxy, _ am no, ’ al kyl am no, di- (CL.3-al kyl)am no,
bi s- (2- net hoxyet hyl )-am no, pyrrolidin-1-yl, piperidin- |-yl,
nmor phol i n- 4-yl ,

3- oxa- 8- aza- bi &/ch?%n%gég %h&e%g@m%%é%?gﬁé%%fﬂy%%[ :2:, % ]1h]egf:£ 5ByL/I ,
pi perazin-1-yl or a 4-Cl-3-al kyl -pi perazi n-1-yl
R® denotes a hydrogen atom, a methyl, aminocarbonylmethyl,
methylaminocarbonylmethyl, dimethylaminocarbonylmethy!, pyrrolidin-
1-ylcarbonylmethyl, piperidin-1-ylcarbonylmethyl, piperazin-1-
ylcarbonylmethyl, 4-methylpiperazin-1-ylcarbonylmethyl, morpholin-4-
ylcarbonylmethyl, 2-(morpholin-4-yl-carbonyl)ethyl or 3-(morpholin-4-y|-
carbonyl)propy! group,

an ethyl, propyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-
methoxypropyl, 2-(butyloxycarbonylamino)-ethyl, 2-aminoethyl, 3-
aminopropyl, 2-(acetylamino)ethyl, 3-(acetylamino)propyl, 2-
(ethylcarbonylamino)ethyl, 3-(ethylcarbonylamine)propyl, 2-
(propylcarbonylamino)ethyl, 3-(propylcarbonylamino)propyl, 2-
(ethylaminocarbonylamino)ethyl, 3-(ethylaminocarbonylamino)propyl,
2-(dimethylaminocarbonylamino)ethyl, 3-
(dimethylaminocarbonylamino)propyl, 2-(morpholin-4-
ylcarbonylamino)ethyl, 3-(morpholin-4-ylcarbonylamino)propy!, 2-
(methylsulphonyl)ethyl, 3-(methylsulphonyl)propyl, 2-(methylsulphonyl-
amino)ethyl or a 3-(methylsulphonylamino)propyl group,

a 2-(2-oxo-pyrrolidin-1-yl)ethyl, 2-(2-oxopiperidin-1-yl)ethyl, 2-(3-oxo-



group, |_.am no, Cl1-4-al kyl carbonyl am no, Ci1-3-al kyl oxy-C1_3-al kyl -
car bonyl arﬁ\l{é}&@% 29 kyl oxycar bonyl afPdo, ami nocar bonYPICEHERE3/A3DER-
al kyl am i nocar bonyl am no, - (C1_3-al kyl') am nocar bony! am no

rrolidin-1-yl el‘ldjl’]l ] carbon Iamno erazin-1-
Wcar bonyl ani %dﬁgif’?‘ﬂxéegb%y' 2 (%e‘?’ﬁ’z'inﬂ ﬁz‘él%f‘ &%ﬂ‘ phol i n-
4-yl| car bonyl ammetrat-intidealftimlik r rou
vvh?lch S sﬁbst [ tutl'}(eydI in %%Ie iy %gﬁwlggqgwﬁé}%&ga Pﬁtlj-@ pg%w}é gR6 aﬁd

R7 are as her eiNieEd©Xget m%@ﬁ hﬁxaayﬁriﬂpyn ing-wigthykgrobpi s substituted in
the 4 position by a group R6 or R7, while R6 and R7 are as hereinbefore
defined, and X denotes a nitrogen atom whil e, unless stated otherw se, the

aboverent i oned aBKHoxgrmupsidivay-yieromsd, r:ﬂ(z;)-bkambanajlad‘[ -9hprigbgnahadexd-hei r
their salts. 3. Bicyclic

t aut th t
hgge(r)gg;il ic g:"ﬁu%i‘%g g@ﬁjggé?l ?c‘??ﬁﬁro “T!L ur'gFH?rY PERPYE 34rPX0-3-wher ei n Ra

denot es a hydr ogethyhin®iaazWNHif-3L 2 b, denotes a
3- et hynyl phenyl , Sybrom)zherll I )ngz ;9)9 ép%é_ogg}{éiaﬁ%‘f)@@%ﬁ& o-

heny
4-f | uor o- pheny YDgFRMb or & %(%ﬁx@ﬁom& Fwén@yam&onpmnydﬂn—m)@mmn orau, (3
fl uor o- benzyl ) oxy] - phenyl, 4- (pyridin-3-yloxy)-phenyl,
4-[ (6-nmet hyl - pyri di n- 3- yI)oxy] phenyl, 3-nethyl - 4-
(pyridin-3-yl oweﬁwbhomﬂMhh&hmhweﬁmﬂdfmbrdmsuﬁbrﬁbr@i>Q)oxy] phenyl ,
3- chl oro-4- (pyrld i -X Bd%ﬁ g E
3-chl or o- 4- [ (63 Wy‘? sty Ul;’ %meraﬁﬂ@mhfﬁlﬂml )-iropyadipheny!
cycl ohexyl grogpoyhi ch is substituted in the 3 position or in the 4
position by a group R4A-N-R5, while R4 denotes a hydrogen atom a nethyl or
et hyl group and R5 denotes a hydrogen atom a nethyl, am nocarbonyl net hyl,

a propyloxycarbony! or butyloxycarbonyl group,

a formyl, acetyl, ethylcarbonyl, propylcarbonyl, methoxyacetyl, (2-
methoxyethyl)carbonyl, (3-methoxypropyl)carbonyl, tetrahydrofuran-2 -
yicarbonyl, tetrahydropyran-4-ylcarbonyl, aminoacetyl,
methylaminoacetyl, dimethylaminoacetyl, morpholin-4-ylacetyl, [2-
{morpholin-4-yl)ethyl]carbonyl, [3-(morpholin-4-yl)propyllcarbonyl or a
methylsulphonylacetyl group,

a cyano, aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl,
ethylaminocarbonyi, diethylaminocarbonyl, propylaminocarbonyl, (2-
methoxyethyl)aminocarbonyl, N-methyl-N-(2-methoxyethyl)-
aminocarbonyl, (3-methoxypropyljaminocarbonyl, N-methyl-N-(3-
methoxypropyl}-aminocarbony!, phenylaminocarbonyl, pyrrolidin-1-
ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, 2-
methylmorpholin-4-ylcarbonyl, 2,6-dimethylmorpholin-4-ylcarbonyl,
homomorpholin-4-ylcarbonyl, 2-oxa-5-aza-bicyclo[2.2.1]hept-5-
ylcarbonyl, 3-oxa-8-aza-bicyclo[3.2.1]oct-8-ylcarbonyl, 8-oxa-3-aza-
bicyclo[3.2.1]oct-3-ylcarbonyl, 4-methylpiperazin-1-ylcarbonyl,
aminosulphonyl, methylaminosulphonyl, dimethylaminosulphonyl or a

morpholin-4-ylsulphony! group,



m et hyl am,i I | m et hyl, dinethyl am nocarbonyl net hyl rrolidin-
1-yl car bon\b/pgﬁgmg,%éi peri di n- 1-yl car b3dyl met hyl , pi peP&)z(ﬁ”ﬁP%/%O&?

yl car bonyl net hyl , 4- et hyl pi perazi n- 1-yl car bonyl net hyl , nor phol i n- 4-

yl car bonyl net hyl, 2-(norpholin-4-yl-carbonyl)ethyl or 3-(norpholin-4-yl-
car bonyl ) propyl group, an ethyl, propyl, 2-hydroxyethyl, 3-hydroxypropyl,
2- met hoxy e bydloheey! gedupowitishap plbstikutdelihthe Bysithdnon iathe @) pditvH b

2- am noet gll’ 3-.a&m . nopropyl, 2-(acetyiam no)ethyl, 3-(acetylam no% propyl ,
2- (et hyl ISR atHE) et hyl | 3- (et hyi car bonyl ami no) propyl , ~ 2-

(propyl car bonyl am no) et hyl , 3-(propyl carbonyl am no) propyl, 2-

(et hyl am nocar bgnyl am no) et hyl , 3- (et hyl am nocar bonyl am no) pr opyl ,

2- (di net hyl am fbclgrsiey eardxopgraldin-Byl, Reixopigeyidind nhcGokony| am no) pr opyl ,

2- (nor phol i n- 4- . | ami_no hyl.... - -
3- (nor phol i n- 4@%@8&%@%% a?ﬁrg%§5'%1ﬁ%?f¥§'ﬁl'?'nii'yt’ PR PLOPINEIYPpEelidn-1-
3- (et hyl sul phghya-pro-tiexbhydopyrhiin-g Wi phembxo@ineyet hyl or a
3- (et hyl sul ph%'réﬁl Eﬂ\m ng;gro '!ﬁl group, a 2-(2-oxo-pyrrolidin-1 -yl)ethyl,
2- (2- oxopi peri a yc_ir)p ’E’Hﬁ}) -1- J8UHxo WO 03/ 082290 132 PCT/ E P03/ 03062
mor phol i n-4-yl)ethyl, 2-(2-oxo-imdazofidin-I|-yl)ethyl, 2-(2-oxo-3-
met hyl -i m dazofidin-1-yl)ethyl, 2-(2-oxo-hexahydropyrim din-1-yl 2 ethyl or
a 2- ( 2- ox & RyrielidinB-\H a@xeuy whinbyis iswbdiitaied il thethydsitisrobp theagroup R®,
3- (2- ox0- pylr.obs di n-,1- I b e 3-,( 2- OX0pi peridin-1-yl)propyl, 3-(3-o0xo0-
mor phof i n%’{%ﬂ?pgo y%?'%gib(%’gg%%eqrﬁddazol i di n-1-yf)propyl, 3-(2-oxo-3-
nmet hyl -1 m dazol i di n-1-yl ) propyl, 3-(2-oxo-hexahydropyrimdin-l - yl)propyl
or a 3-(2-oxo0-3-nethyl - hexahydropyri m din-1-yl)propyl group, a 5
met hyl sul FHIRGTIYINsT Wi GrouPpHIRY IS Suhstiuted dpthshy ipssitishdmythe aroup R®,
(mor phol i Ryl -t I@%ﬂeﬁ’rﬂe‘ﬂﬂ%’%&ﬁn@ﬁ a 3-(norphofin-4-yl)-propyfsul phonyf
group, a propyfoxycarbonyl or butylbxycarbonyl group, a fornyl, acetyl,
et hyl car bonyl, propyl carbonyl, methoxyacetyl, (2

a piperidin-4-yl group which is substituted in the 1 position by the group R,

while R® is as hereinbefore defined,

a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yl group,
RY denotes a hydrogen atom,

a methoxy, difluoromethoxy or ethyloxy group,

an ethyloxy group which is substituted in the 2 position by a group R® or R’,

while R® is as hereinbefore defined and

R’ denotes a hydroxy, methoxy, ethoxy, amino, dimethylamino,
diethylamino, bis-(2-methoxyethyl)-amino, pyrrolidin-1-yl, piperidin-1-yl,
morpholin-4-yl, homomorpholin-4-yl, 2-oxa-5-aza-bicyclo[2.2.1]hept-5-
yl, 3-oxa-8-aza-bicyclo[3.2.1]Joct-8-yl, 8-oxa-3-aza-bicyclo[3.2.1]oct-3-
yl, piperazin-1-yl, 4-methylpiperazin-1-yl or 4-ethylpiperazin-1-yl group,

or



th t 3-neth I b |, tet hyd r of -2 -
icar bony et GFEERIMonyr an- 4 y1 oo bongt . _am noacet yi . PCTAERYPRAPRGAcet y1
di met hyl am noacetyl, norpholin-4--ylacetyl, [2-
(mor phol i n- 4- y'an%{aéwaﬁﬁﬁé?()émgncalb%ng RB%@@@SMMQ@%”C“ bonyl or a

met hyl sul phonyl-ace group, cyan ﬁyl am nocar bonyl ,
di et hyl am noczi:ruﬁfinaﬂbonylahhmd: aﬂeﬂmgab@tmamlndllﬁjtfﬂmk?éﬁrb@ﬁﬂéhmﬁw I,

N ot iyl - ( 2. AR B RS oo AP S BHAT oo R Hagye. aptofisi-hocar bony !

N-net hyl - N-(3- yieirberyiamaiv;| rbonyl,
pyrrolidin-1- ylcar boMﬁyI pl%%?lméﬁqcﬁé BM*’lanﬂ&FWmﬂgﬁﬁn 4-yl carbonyl, 2

m et hy| nor phol |yﬂpadrb9mxdammwethzlselnmony@nhw mthplaolphnnmammnbonw
homonor phol i n- 45 ¥, a}@‘?éngﬁ%jﬂ %8@% S-aza-bicyclo[2.2.1 Jhept-5- ylcarbonyl,

3- oxa- 8-aza- bi cy rcarbonyl 8- oxa- 3 aza- bicyclo[3.2.1

] oct-3-yl carbonyl, 4-m ethyl pi perazin-1-yl carbonyl, am nosul phonyl,
met hyl am nosul di net h | ami nosul phonyl or _a norpholin sul phonyl
ar oup, AR SRR IR oty 2 oo pholll &l <

SUbStltUtQﬂm!elRQ B R8sl e fibefdie ifindRAS! LT on by - group R6, while R
denotes a 2-oxo-pyrrolidin-1-yl, 2-oxopiperidin-1 -yl, 3-oxo-

nor phol i n-4-yl, 2-oxo- i m dazol i di n- 1- yl, 2-oxo- 3- rrethyl-lmdazolldln |- yl,

2- 0X0- hex r \ . = 0X0 |md|n1yl
group, a ?ﬁ%&ﬁﬁg dngnlé6 Wh%hrliosuéi“’b\/\}{tui%ﬁn th u‘ﬁ@?ﬁ"ﬁ?ﬁb?ﬂ%q{of‘ﬁéﬁy 'ﬁ%m tion by
the group wRile R%mdj&7%elas menmeemrelm@fmé@ gief i ned, a piperidin-3-yl group

which is substituted in the 1 position by the group R5, while R5 is as
her ei nbef ore defined, a piperidin-4-yl group which is substituted in the I

posi tion kydéhstedr=OniRoRen atdi | € RS is as hereinbefore defined,

while, unless stated otherwise, the abovementioned alky! groups may be
straight-chained or branched,

their tautomers, their sterecisomers, their mixtures and their salts.

4. Bicyclic heterocyclic groups of general formula | according to claim 1,
wherein

R® denotes a hydrogen atom,

RP denotes a 3-bromophenyl, 3,4-diflucrophenyl, 3-chloro-4-fluoro-pheny! or a
3-ethynylphenyl group, or

a 3-chioro-4-benzyloxy-phenyl, 3-chioro-4-[{3-fluorbenzyl)oxy}-phenyl, 4-
(pyridin-3-yloxy)-phenyl, 4-{(6-methyl-pyridin-3-yl)oxy]-phenyl, 3-methyl-4-
(pyridin-3-yloxy)-phenyl, 3-methyl-4-[(6-methyl-pyridin-3-yl)oxy]-phenyl, 3-
chloro-4-(pyridin-3-yloxy)-phenyl or 3-chloro-4-[(6-methyl-pyridin-3-yljoxy]-
phenyl group,



a tetrah -3-yl, tetra hydro pyran-3-y | or tetrahydropyran-4-yl
group, >Iégjvéjetlgﬁggﬁgeshydrogen at om a¥§§t hoxy, difl uorB@%l/’ﬁB’Qs}IQﬁOG& hyl oxy
group, an ethyloxy group which is substituted in the 2 position Eyda group
R6 or R, | ' ' f.ore defi.ned, an denot es a hydr oxy,
ot hoxy, " R rasnctel R GRIOESRBSRIR & SeRisn s rostopian

et hoxyet hyaminanaoetylgnyinooferdibutyloxtcartforgdm fonorinethlysul gRYMARRhinG- 4- VI,
hononor phol i n-4-yl, 2-oxa-5-aza-bicyclo[2.2.1 Jkept-5- yl,

3- oxa- 8- aZ{®HPcycl 0[ 3. 2.1 Joct-8-yl, 8-oxa-3-aza-bicyclo[3.2.1 Joct-3- yl,
pi perazin-1-yl, 4-nethyl pi perazin-1-yl or 4-ethyl pi perazin-1-yl group, or
WO 03/082290 134 PCT/ EP03103062 an acetyl am no, ethyl carbonyl am no,

propyl car FoRydleend grodsuwhicbds Isubstitatedno, therdt gusiticacley gh amino,

but yl oxyc N hvl am r bonyl am no .

ai ot hy! s AErRby B R B IR AR oS B mony methvgmino.

pi peri di n-ietylytzaniboosibany/ntsthpanire)| dimedy|athkRicBaBHydRb Y lamino,

met hyl sul phonyl ?a;ﬂno, et hy| sul phonyl am no or butyl sul phonyl am no group, a

propyl oxy r@?'ﬂ%‘ﬁ' -¢raroenymrtbylemieer [Brimarehalinpdsilearbanyiprapyiamipors or R7,
. : : whi ch i

SUbst LUt o A R e B 8 s bR R er B AIDOR00 7 are as

her ei nbef dmethidsulpbanylaminojetiyijemiso graupt r ogen atom while, unless stated

ot herwi se, the abovenentioned al kyl groups may be straight-chained or

branched, their tautoners, their stereoisoners, their mxtures and their

salts. 4. Btyyehdxyl hrigy Whalis suBstauRs iAfthaansysalon' o Joxgccording to
claim1l, vvheréj ri@R' denotes a_hydrogen atomeb de%fﬁ?s_?a 3- br onophenyl ,

3, 4- di f 1 us¥RHERy]-yhsthyHrGIRg, i2f(§x%paip@ﬁiélﬁyﬁ -ybethyllamino, [2-(2-oxo-
imidazolidin-1-yl)ethyllamino, [2-(2-ox0-3-methyl-imidazolidin-1-yl)ethyllamino,
[2-(2-oxo-hexahydropyrimidin-1-yl)ethyllamino or [2-(2-0x0-3-methyl-
hexahydropyrimidin-1-yl)ethyllamine group,

a cyclohexyi group which is substituted in the 4 position by a [3-(2-oxo-
pyrrolidin-1-yl}propyllamino, [3-(2-oxopiperidin-1-yl)propyilamino, [3-(2-oxo-
imidazolidin-1-yl)propyllamino, [3-(2-oxo-3-methyl-imidazolidin-1-
ylypropyflamino, [3-(2-oxo-hexahydropyrimidin-1-yl)propyllamino or [3-(2-oxo-
3-methyi-hexahydropyrimidin-1-yl)propyllamino group,

a cyclohexyl group which is substituted in the 4 position by an acetylamino, N-
(acetyl)-methylamino, aminomethylcarbonylaming,
methylaminomethylcarbonylamino, dimethylaminomethylcarbonylamino,
morpholin-4-yImethylcarbonylamino, methoxyacetylamino, N-(methoxyacetyl)-
methylamino, tetrahydropyran-4-ylcarbonylamino, N-(tetrahydropyran-4-
ylcarbonyl)-methylamino, tert.-butyloxycarbonylamino, N-{tert.-
butyloxycarbonyl)-methylamino, aminocarbonylamino,
methylaminocarbonylamino, N-(ethylaminocarbonyl)-methylamino,
dimethylaminocarbonylamino, N-(dimethylaminocarbonyl)-methylamino, N-
(piperidin-1-ylcarbonyl)-methylamino, morpholin-4-ylcarbonylamino, N-
(morpholin-4-ylcarbonyl)-methylamino or N-(4-methylpiperazin-1-ylcarbonyl)-



3- et hynyl I , or a 3-chloro-4-benzyl oxy-p
3-chl oro- w%%@%lzg%benzyl ) oxy] - phenyf® 4- (pyr| d| n 3P§31Té§f/’93{9§9$9|
4-1 (6- net hyI pyri di n-3-yl)oxy] - phenyl, 3-nethyl -

(pyri di n- éhga%)] 3- et hyl - 4-[ (6- net hyl - pyri di n- 3-yl ) oxy] - phenyl ,
- chloro- yrid meP?Q- ! oxy) - phenyl or

3 chl oro-4-[(6- rret hyl - pyri di n- 3- yI )oxy] phenyl group, WO 03/082290 135

PCT/ EPO3/ 0306 enotes, a Cé clo k/ group which is substituted in the 3

posi ti on H/° Oh%?ﬂi FEPUR B | ﬁPH%ﬂtU g in the diRAsHigiehy BEngxemyFelidn-

et hyl sul phoneleiteridh a4 3%f<6>iﬁb@4’h%ﬁb{-'4 grgwowm,&ékdngfwﬁgté bgbed in the

4 position by an am no am n et hyl am no, di nmet

am nocar bcﬁwmaﬂ@ylﬂw%ﬁﬁ%dln 1-rybt2a9*<ahenai'¢}a1fbmnymmﬂt iyl amarﬁ;oxo-?:—

di met hyl a e r phol i n-4-yl car bonyl net hyl am no,

[ 3- (nor ph Qﬁ)ﬁ/ ?é]ﬁcﬁg%}%gﬁﬂog&lﬁa no, [2-(nethylsul phonyl)ethyl]am no,
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a pyrrolidin-3-y| group which is substituted in the 1 position by a methyl,
acetyl, methoxyacetyl, tert.-butyloxycarbony!, morpholin-4-ylcarbonyl or

methylsulphonyl group,
a piperidin-3-y| group,

a piperidin-3-yl group which is substituted in the 1 position by a methyl, acetyl,
methoxyacetyl, tert.-butyloxycarbonyl, morpholin-4-yicarbonyl or
methylsulphonyl group,

a piperidin-4-yl group which is substituted in the 1 position by a methyl, ethyl,
propyl, isopropyl, 2-hydroxysthyl, 2-methoxyethyl, 3-methoxypropyl, 2-
(methylsulphonyl)-ethyl, 3-(methylsulphonyl)-propyl, 2-{tert.-
butyloxycarbonylamino)-ethyl, 2-aminoethyl, 2-(acetylamino}-ethyl, 2-
(ethylcarbonylamino}-ethyl, 2-(propylcarbonylamino)-ethyl, 2-
(ethylaminocarbonylamino)-ethyl, 2-(dimethylaminocarbonylamino)-ethyl, 2-
{morpholin-4-ylcarbonylamino)-ethyl, 3-(acetylamino)-propyl, 3-



t hyl 4-vyl b | am no, N-(tet dr opyr an- 4-
Wcaybgnmngwgéﬂmpy{ Zpt %u'f;llr oi?%a?[)noggl ani ﬁloe raTyE‘r;pgzl 03062
but yl oxycar bonyl ) - net hyl am no, am nocar bonyl am no, ]

t hyl am t nmet m no,
i ot iyl i B i) PR o bR AR B PPVt byl arm no,
(ot phol “e““wam“"?em””*““‘“"m”ﬁ? éﬁ‘”@mmmﬁ}?ﬂp@*ﬁ'@??ﬁ“@% car bony! )

nmor phol i ar

W0 03/ osz%ﬁ”%?%‘oﬁ&#éﬁé B%‘Q‘” PFRHyér% etﬁ‘b’bﬁyﬂph%y inghet, i{yr oup whi ch
i s SUbStlt(%&ﬁylbtﬂlphbﬁglérrﬁ@é)‘-éﬂoﬁgi Wm%o%aﬁiﬁhgﬁ%fertm}'d' n- 1-yl,

2- 0XO0pi per| di n-1- oxo-nor pholin-4-y oxo-1m dazol i din-1-yl, 2-oxo-
3-net hyl -i fﬁ&!'éﬂ@mlmwlaowumﬂhm()dlh@k@ﬂ@lﬁ)rrwrbonw)memyly(pwrohmn21 ox0-3

substi 1 ut UETEOR ARG Srdofn #Rebod PRI Brarth R " 1S
N- ( et hyl syllrtalrhonylb -ty bh gHamdrplolin-gtymdrsohy propyagioup,

N- (et hyl sul phonyl) - met hyl ami no, di m et hyl am nosul phonyl am no,
N- (di net hyl am nosul phonyl ) - net hyl am no, nor phol i n- 4-yl sul phonyl am no,
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pi peridin-4-yl group which |s substituted in the 1 position by a nethyl,
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pyrrolidin-1-yl)-propyl, 3-(2-oxopiperidin-1-yl)-propyl, 3-(3-oxomorpholin-4-yl)-
propyl, 3-(2-oxo-imidazolidin-1-yl)-propyl, 3-(2-oxo-3-methyl-imidazolidin-1-yl)-
propyl, 3-(2-oxo-hexahydropyrimidin-1-yl)-propyl or 3-(2-oxo-3-methyl-
hexahydropyrimidin-1-yl)-propyl group,

a piperidin-4-yl group which is substituted in the 1 position by a formyl, acetyl,
methoxyacetyl, (2-methoxyethyl)carbonyl, (3-methoxypropyl)carbonyl,
methylsulphonylacetyl, aminoacetyl, methylaminoacety|,
(dimethylamino)acetyl, (morpholin4-yl)acetyl, [2-(morpholin-4-yl)-
ethyljcarbonyl, [3-(morpholin-4-yl)-propyllcarbonyl, tetrahydrofuran-2-

ylcarbonyl or tetrahydropyran-4-ylcarbonyl group,

a piperidin-4-yl group which is substituted in the 1 position by a cyano,
aminocarbonyl, methylaminocarbonyl, ethylaminocarbonyl, (2-
methoxyethyl)aminocarbonyl, N-methyl-N-(2-methoxyethyl)-aminocarbonyl,
(3-methoxypropyl)aminocarbonyl, N-methyl-N-(3-methoxypropyl)-
aminocarbonyl, isopropylaminocarbonyl, phenylaminocarbonyil,
dimethylaminocarbonyl, diethylaminocarbonyl, pyrrolidin-1-ylcarbonyl,
piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, 2-methylmorpholin-4-
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yhbutyloxy group,

a 3-(dimethylamino)propyloxy, 3-(diethylamino)propyloxy, 3-[bis-(2-
. methoxyethyl)-amino]propyloxy, 3-(piperazin-1-yl)propyloxy, 3-(4-
methylpiperazin-1-yl)propyloxy or 3-(4-ethylpiperazin-1-yl)propyloxy group,

a 3-(homomorpholin-4-y{}-propyloxy, 3-(2-oxa-5-aza-bicyclo[2.2.1]hept-5-yl)-
propyloxy, 3-(3-oxa-8-aza-bicyclo[3.2.1]oct-8-yl)-propyloxy or 3-(8-oxa-3-aza-
bicyclo[3.2.1]oct-3-yl)-propyloxy group,

a 2-(2-oxo-pyrrolidin-1-yl)-ethyloxy, 2-(2-oxopiperidin-1-yl)-ethyloxy, 2-(3-
oxomorpholin-4-yl)-ethyloxy, 2-(2-oxo-imidazolidin-1-yl}-ethyloxy, 2-(2-ox0-3-
methyl-imidazolidin-1-yl)-ethyloxy, 2-(2-oxo-hexahydropyrimidin-1-yl)-ethyloxy
or 2-(2-oxo-3-methyl-hexahydropyrimidin-1-yl)}-ethyloxy group,

a 3-(2-oxo-pyrrolidin-1-yl)-propyloxy, 3-(2-oxopiperidin-1-yl)-propyloxy, 3-(3-
oxomorpholin-4-yl)-propyloxy, 3-(2-oxo-imidazolidin-1-yl)-propyloxy, 3-(2-oxo-
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3-(2-oxo-pyrrolidin-1-yi)-propyl oxy, 3-(2-oxopiperidin-1-yl)-propyloxy,
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( X denotes a nitrogen atom,

their tautomers, their stereoisomers, their mixtures and their salts.

5. Bicyclic heterocyclic groups of general formula | according to claim 1,

wherein
R® denotes a hydrogen atom,
R® denotes a 3-chloro-4-fluoro-phenyl group or a 3-ethynylphenyl group,

R* denotes a cyclohexy! group which is substituted in the 3 position by an

amino, acetylamino, tert.-butyloxycarbonylamino or methylsulphonylamino

agroup,

a cyclohexy! group which is substituted in the 4 paosition by an amino,

methylamino, dimethylamino, acetylamino, N-(acetyl}-methylamino,
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N- (tetrahydropyran-4-yl carbonyl)-net hyl am no, tert. -
a pyrrolidin-3-yl group,

a pyrrolidin-3-yl group which is substituted in the 1 position by a tert.-
butyloxycarbony| or methylsulphonyl group,

a piperidin-3-y| group,

a piperidin-3-yl group which is substituted in the 1 position by a tert.-
butyloxycarbonyl or methylsulphony! group,

a piperidin-4-yl group,

a piperidin-4-yi group which is substituted in the 1 position by a methyl,
(aminocarbonyl)methyl, (dimethylaminocarbonyl)methy!, (morpholin-4-
ylcarbonylmethyl, 2-{tert.-butyloxycarbonylamino)ethyl, 2-aminoethyl, 2-
(acetylamino)ethyl, 2-(methyisulphonylamino)ethyl, cyano, acetyl,
methoxyacetyl, (dimethylamino)acetyl, (morpholin-4-yl)acetyl,
tetrahydropyran-4-ylcarbonyl, ethylaminocarbonyl, isopropylaminocarbonyi,
phenylaminocarbonyl, dimethylaminocarbonyl, diethylaminocarbonyl,

pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyi, morpholin-4-ylcarbonyl, 2-

WO
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group, a pyrrolidin-3-yl group, a pyrrolldln 3-yl group which is

substi t ut lrt],!g,]hw,f‘of&ra%%y té’t‘?a%rgp%rg £3- 6Ir§%%¥a|§y%8§f bog){ o gEchp, group whi ch

met hyl sui pho group, piperi
i's substltuted inthe 1 position by a tert.- butyl oxycarbonyl or

met hyl sui nyl .groyp,, a piperidin-4-yl group, a piperidin-4-yl group which
is substi %b?%%“qtgs?ﬂg’di%&g&q%n by a methyl, (aninocarbonyl)nethyl,

(di net hyl am nocar bonyl') met hyl, (ror pholin-4- ylcarbonyl)m ethyl,
2-(tert.-butyl oxycarbonyl am no) ethyl, 2-am noethyl, 2- (acetylam no)ethyl,
2- (et hy| sumgHnyl errathypey BrdUp, cyano, acetyl, nethoxyacetyl,

(di net hyl am no) acetyl, (norpholin-4-yl)acetyl,

t etrahydropyran-4-yl carbonyl, ethylam nocarbonyl, isopropylan nocarbonyl,
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a 2-{methoxy)-ethyloxy, 2-(tert.-butyloxycarbonylamino)-ethyloxy, 2-amino-
ethyloxy, 2-(acetylamino}-ethyloxy or 2-(methylsulphonylamino)-ethyloxy

group or

a 3-(tert.-butyloxycarbonylamino)-propyloxy, 3-amino-propyloxy, 3-

(acetylamino)-propyloxy or 3-(methyisulphonylamino)-propyloxy group,
and

X denotes a nitrogen atom,

their tautomers, their sterecisomers, their mixtures and their salts.

6. The following compounds of general formula | according to claim 1:

(a)  4-[(3-chloro-4-fluoro-phenyl)yaminoc]-6-((S)-tetranydrofuran-3-yloxy)-7-

methoxy-quinazoline,
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4-[(3-chl oro-4fluoro-p hen%/ am no] - 6- ((R) -t etrahydr of uran- 3-yl oxy) - 7-
met hoxy- qufhaz d-i(Eehiqrayd-fluoro-phenyl)aminoc}-6-(trans-4-methanesulphonylamino-
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(@)  4-[(3-chloro-4-flucro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-

yloxy)-7-methoxy-quinazoline,

{h) 4-{(3-chloro-4-flucro-phenyl)amino]-6-(cis-4-{[3-(morpholin-4-yl)-

propyl]sulphonylamino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline,

(i) 4-[(3-chloro-4-fluoro-phenyliamino]-6-{tetrahydropyran-3-yloxy)-7-

methoxy-quinazoline,

(k)  4-(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-{{3-(morpholin-4-yl)-
propylisulphonylamino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline,

)] 4-[(3-chloro-4-fluoro-phenyl}aminc]-6-(1-methyl-piperidin-4-yloxy)-7 -

methoxy-guinazoline,

(m)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(morpholin-4-yhcarbonyl]-

piperidin-4-yloxy}-7-methoxy-quinazoline,

(n)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(methoxymethyl)carbonyl]-



I -7- - gyiLRazoline, (h
Z ?E(%?chl W@%ng? f)helnyl )agn 210] 61‘%:& s-4-{] 3- (rmrpﬁngll%PQ?’/;Q?’PGZ
propyl ] sul phonyl am no} - cycl ohexan-1 -yl oxy) - 7- net hoxy- qui nazol i ne, (1)
4-1 ( 3-chl 4- I i - Q- hyd ran--3-ylo -7-
me{ ﬁloxfl qalr(r)laz 5{ ;%%HEHIRA%ISM-?-?II&H&W&ﬁn%%ﬁr?e,y ropy yl oxy)
4-[(3-chl oro-4-fluoro-phenyl)am no] - 6- (trans 4-{[ 3- (mor phol i n-4-yl) -

I I | oh -7-meth u zoI i_ne, (1
T3 oni OPb 4t B o B B S it B gt - 7.
et hoxy- qui naz ghémexy-Ginazoline,

4-[ (3-chl or o- 4f | uor o- phenyl ) ami no] - 6-{1- [(m)rphol i n-4-yl)carbonyl] -

pi peri di n-4-yl oxy}-7- m et hoxy- qui nazol i ne,

4-[ (3-chl a4f] h
03& 882(2:90%?13 4R§er| Mﬂar%rﬂHQin)gn{H? i};(ﬁ"ﬁ%ﬂ& J@glﬁ'ﬁg%‘@ P03/ 03062
(o) 4-[(3-chl orpapeﬁdlmdwjoxpmmatmmuthaﬁei(ﬁe cyano- pi peridi n-4-yloxy)-7- m

et hoxy- qui nazoline, (p) 4-[(3-chloro-4
fl uor o- phenyl ) am no] - 6- { 1- [ (nor phol i n- 4-yl ) sul phonyl ] -

pi peridi n{4yyl QIXI])C‘S ThidfBiAMXdo- ﬂ#éd%éﬁ]‘lhc%]% 51 (zqécet Iamino~eth)ﬁI§/P peridin-

4-[(3-chl oro-4-fluoro-phenyl)am noJ-6-[ acet yf am no- et pi peri di n-
4-yl oxy] - 7- met ﬁioydgixxicﬁmqumgum@zwlm[(s chl or o- 4- f | uor o- phenyl ) am

i nol-6-{trans-4 [ (dinethyl amino)sul phonyl am

i no] - cycl ohexan- 1-yl oxy}-7-met hoxy- qui nazoline, (S)

4-[ (3- chl ¢r)o- 4f4I—[l(|3HohIcpheﬂnﬂdlc)raF|:ihwiy+)ﬁm[|rﬁcﬁ]ﬂﬁtfa%s[-‘q:mrphoI i n-4- yl)carbonyl am

i no] - cycl ohexa t hox azol

4-1(3-chl oro- 4 éh’lﬁ%ﬁ'@ﬁ%ﬁ '”6’? £yveig %XQF %(Yﬁ%yﬁﬁomeﬁ'l%y-

yl ) sul phonyl amqﬂ,q]azgmﬁéohexan 1- yI oxy} 7- met hoxy- qui nazol i ne, (u)
4-[(3-chl oro-4-fluoro- phenyl )am i no] - 6- (tetrahydropyran-4-yl oxy)-7-(2-
acet yl am no- et hoxy) - qui nazol i ne,

(s) 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{trans-4-{(morpholin-4-

yl)carbonyiamino]-cyclohexan-1-yloxy}-7 -methoxy-quinazoline,

(t) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-[(morpholin-4-

yl)sulphonylamino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline,

(W  4-[(3-chloro-4-fluoro-phenyllamino]-6-(tetranydropyran-4-yloxy)-7-(2-
acetylamino-ethoxy)-quinazoline,

(v) 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(tetrahydropyran-4-yloxy)-7-(2-

methanesulphonylamino-ethoxy)-quinazoline and

(w)  4-(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-

methoxy-ethoxy)-quinazoline,

and the salts thereof.

7. Physiologically acceptable salts of the compounds according to at least

one of claims 1 to 6 with inorganic or organic acids or bases.



(v) 4-[(3 g @%@Pﬂzébuor o- phenyl )am i 19; 6- (tetrahydr oguransds vl axy) - 7- ( 2-

m et hanesu am no- et hoxy) - qui nazol'rne and (w)

4-[ (3-chl or o-4f | uor o- phenyl ) am no] - 6- (t et rahydr opyr an- 4-yl oxy)-7-(2- m

et hoxy- et hoxy) . qui nazoline, and the salts thereof. 7. Physiologically
acceptabl e salts of the conpounds according to at |least one of clains 1 to
6 Wt h i nét FHdrmaseuica gampositions contdiningss coMpOGhd 82a9aintyté #R0F4FEP03/ 03062

8. Phar maceut i . CO itio aiLning. a mpound according.taq at | east
one of of e e TRE o SNSOhRA £PhiaaE Rl Ae-BEfEE R fing o
claim7 aptiopaky togetiogavitreonaicr mareendrt camiets BRGF di@émtser s and/ or
diluents. 9. Use of a conpound according to at |east one of clains 1 to 7

for preparing a pharnaceutical conposition which is suitable for treating

beni gn or g TRld WB&mEHUﬁHVa%corfdﬂ’Eg &y 8MeRLi & @ﬁ”@aih‘éseggcg ?gopé{%@gﬁﬁﬁaﬁ the

airways and lungs and for treating diseases of t r Oi | tract,
the bil e duebargrateuljasil campeiiden whih iPsoitalsls footregtirepbenigng oa phar maceut i cal

conposi ti ccording to.claim characterised in at .a conpoyund

accor di ng(?{n'%fgé}aqtngggu@ngor&;e\éqrﬁi%aqcaﬁ%atmq @‘SG??&%?%EF&@WS?Q% or nore
inert car nimgsand drareddingufdssddyofahd @asebiptastinbl trag! tHethiclductRHecess for

pr epari ng gts:’i]g) c(gdrrpounds of general fornmula | according to clainms 1 to 6,
characteri l2dd9"hat a) a conpound of general formula wherein Ra, Ro, Rd
and X are defined as in clainms 1 to 6, is reacted with a conpound of
general formula Z' - Rc (I111) WD 03/082290 145 PCT/ EP03/ 03062 wherein Ris
defi ned ad( Rretedster prapardgangha'matenditelscan pesatiomgearding, toalaim 8,

characterised in that a compound according to at least one of claims 1t0 7 is
incorporated in one or more inert carriers and/or diluents by a non-chemical
method.

11. Process for preparing the compounds of general formula | according to

claims 1 to 6, characterised in that

a) a compound of general formula

RA_ _R°
N
N O—H
“\N/ R
,(10)

wherein

R? R® RYand X are defined as in claims 1 to 6, is reacted with a compound

of general formula

Z'-R° A1)



in ord e conpounds of ge ral fornula I Ln_Rd denotes
one of the %@?@ﬁg?% substituted al kyflgxy groups nent mgbpﬁ/qgl%izrm lto
6, a conpound of general formula Re\N,Ro OH ,(fV) wherein Ra, Rb, Rc and X
are defingghasi{n claine 1 to 6, is reacted with a conpound of general
formula Z2 - Rd" , (V) wherein Rd, denotes a Cl-4-al kyl group, a nethyl
group substituted by | to 3 fluorine atons, an ethyl group substituted by

1to 5 fl i , a, C2 4-al kyl r subtltuted by a group R6 or R7,
while R6 gﬁﬁgg%@%gggé?iq%@sésﬁ %gnng d%g%&e 963\’"%9 @PYR. Al kyl group whi ch
is substituted by a pyrrolidinyl, piperidinyl or honopiperidinyl group

substituted . in the 1 position by the group R8, or a Cl. 4 al kyl group
which is Q)b@@f‘i%tt@d)r%@aré GeoRMBIdsfIgegesrl formsuled whareisR] dendtes4 posi t i on

25 donoteo'® TangiRkoR s e FRE ARG BotPs iitlondd hORIEIR B general

formula | wherein Rd denotes one of the al kyloxy groups nentioned in
claims 1 to 6rhWh ssu tituted by an optionally substituted am no,
al kyl ani n& ¢ 8?%”‘&9]‘8%‘?[8 or by an WD 03/082290 146 PCT/ EP03/ 03062
optionally substituted heter ocycl ic group bound via an i mnonitrogen atom
a conpound of general formula RaRb wherein Ra, Rb, R and X are defined as
inclains 1 to 6 and Z3 denR&Qs,eR | eaving group, is reacted wth ammoni a,
a correspondi ng, optionally sulstituted al kyl am ne, dial kyl am ne or an

i mno conpound or the appropriagte salts qr derivatives thereof, or d) in
order to prepare conpounds 0k“g ormafa | wherein Rd denot es a

O—H (V)

wherein R?, R, R® and X are defined as in claims 1 to 8, is reacted with a

compound of general formula
z>-RY (V)

wherein R denotes a Cy.s-alky! group, a methyl group substituted by 1to3
fluorine atoms, an ethyl group substituted by 1 to 5 fluorine atoms, a Co.s-alkyl
group substituted by a group R® or R”, while R® and R” are defined as in
claims 1 to 6, a Ci4-alkyl group which is substituted by a pyrrolidinyl,
piperidinyt or homopiperidinyl group substituted in the 1 position by the group
R?, or a Cy.4-alkyl group which is substituted by a morpholinyl group
substituted in the 4 position by the group R®, while R? in each case is defined

as in claims 1 to 6, and
Z? denotes a leaving group, or
c) in order to prepare compounds of general formula | wherein R? denotes

one of the alkyloxy groups mentioned in claims 1 to 6, which is substituted by

an optionally substituted amino, alkylamino or dialkylamino group or by an



hydr oxy gr ecting group is ¢leaved froma co ener al
formul a (WOS@I?%?Q Ra, Rb, R and §re defined as F;ﬁﬁgggp% 6?0 6 and
Rd" denotes a group Whl ch can be converted into a hydroxy group, or e) in
order to I ; C ins a -NH
group, FHS g?%’é%@%ﬁ%@@r@%’ﬁ%@?@%@@ﬁ"?@@’ def mg’ @r@tﬁ%& g)'f?)lﬁ"gaved froma
conpound of general fornmula RalRb ¢' (VIll), wherein Ra, Ro, Rd and X are
defl ned as to and R has the neanings given for R in clains
to 6, Wq%&pﬁgaﬁ%\lﬁ%eﬁaﬂgﬁr% contains a protecoted nitrogen atom or
f) in order to prepare conpounds of general fornula |I wherein Rc contains
an al kyl group substi tut ed by an optionally substituted am no, al kyl am no
or dial kyam no group ,arR optionally substituted heterocyclic group
bound via a nitrogen aton¥j a conmpound of general fornmula R ~N,Rb Rc' Z3
wherein Ra, Rb, Rd and X ape definedyas in clains 1 to 6, Z3 denotes a
| eaving group and R * h4s T¥ 3 m@nglven for Rc inclains | to 6, with
the proviso that a hydrggen g bound to an aliphatic carbon atomis
repl aced by the group Z £ (ot 4a, a corresponding,
optional Iy substituted al kyl ani ne, J‘ﬁ(f(!h &t n‘g or (¥h, i m no conpound or
the appropriate salts or derivatives thereof and if desired a conpound of

general formula | thus obtained which contains an WO 03/ 082290 148
wherein R?, R®, R® and X are defined as in claims 1 to 6 and Z° denotes a

leaving group,
is reacted with ammonia, a corresponding, optionally substituted alkylamine,
dialkylamine or an imino compound or the appropriate salts or derivatives

thereof, or

d) in order to prepare compounds of general formula | wherein R® denotes a

hydroxy group,

a protecting group is cleaved from a compound of general formula

Ra Rb
\N/
O
X7 SRe
L
N R™ vy,

wherein R?, R, R® and X are defined as in claims 1 to 6 and RY denotes a

group which can be converted into a hydroxy group, or

e) in order to prepare compounds of general formula | wherein R® contains a

-NH- group,



PCT/EPOS/Q%QP ' al kyl am no or impno group is con Iatlon
cyanation or aéﬁﬁ%ggﬂylation into a c&??esponding acy|¥%8%§§88 Iphonyl
compound of general formula | and/or a conpound of general fornula | thus
obt ai ned I up is converted
by alkylaﬁ?gﬁﬁ%gﬂg}@bG?HQEI 9%&??%?8Héquﬁ¥b@%rb Iggﬁ%J%g al kyl conpound
of general fornula I and/oR?a\co und of general fornula t hus obt ai ned
whi ch contains a chloro- G _4-H[lkyl sul phonyl or a brono- C1_4-alkylsulphonyl
group is converted by reactiop with an-anine into a correspondi ng

am no- Cl_4- al kyl sul phonyl TPRF Or~@ a conpound of general fornula
| thus obtained which conta|@2 a but'yl oxycar bonyl am no,

N-al kyl -N-(tert.-butyl oxycar r a NNtert.- butyl oxycarbonylim no
group is converted by treatnent with an idinMiba corresponding am no,

al kyl am no or imno conmpound of general fornmula 1, and/or if necessary any
protecting group used in the reactions described above is cleaved again
and/ or i f iesrielreR® R WRIHEA pb JBAREA ks i el 3 tg é%‘h@ tagd is resol ved
into the stereoisomers thereof and/or a conpoun ener ornula | thus
obt ai ned iMBe@IAGE EIvER TORRG in pleirgaritts 6, thé\rtéefprowam maitﬂcacrdryashera

phar mce“tdrﬁf%lcofé%em'tr’abgngf@mp&ys' ol ogically acceptable salts thereof.

f) in order to prepare compounds of general formula | wherein R® contains an
alkyl group substituted by an optionally substituted amino, alkylamino or
dialkyamino group or by an optionally substituted heterocyclic group bound
via a nitrogen atom,

a compound of general formula

R2 Rp
\N/
0]
XN ~Re 73
I
N Re (1X),

wherein R?, R?, R® and X are defined as in claims 1 to 6, Z° denotes a leaving
group and R® has the meanings given for R in claims 1 to 6, with the proviso
that a hydrogen atom bound to an aliphatic carbon atom is replaced by the

group Z°,
is reacted with ammonia, a corresponding, opticnally substituted alkylamine,
dialkylamine or an imino compound or the appropriate salts or derivatives

thereof and

if desired a compound of general formula | thus obtained which contains an



WO 03/082290 148 PCT/EP03/03062

amino, alkylamino or imino group is converted by acylation, cyanation or
suiphonylation into a corresponding acyl, cyano or sulphonyl compound of
general formula | and/or '

a compound of general formula | thus obtained which contains an amino,
alkylamino or imino group is converted by alkylation or reductive alkylation

into a corresponding alkyl compound of general formula | and/or

a compound of general formula | thus obtained which contains a chloro-
C1.4-alkylsulphonyl or a bromo-C4-alkylsulphonyl group is converted by
reaction with an amine into a corresponding amino-C,_s-alkylsulphonyl

compound andfor

a a compound of general formula | thus obtained which contains a tert.-
butyloxycarbonylamino, N-alkyl-N-(tert.-butyloxycarbonyl)amino or a N-tert.-
butyloxycarbonylimino group is converted by treatment with an acid into a
corresponding amino, alkylamino or imino compound of general formula |,

andfor

if necessary any protecting group used in the reactions described above is

cleaved again and/or

if desired a compound of general formula | thus obtained is resolved into the

stereoisomers thereof and/or

a compound of general formula | thus obtained is converted into the salts
thereof, particularly for pharmaceutical use into the physiologically acceptable

salts thereof.



