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Qui nazolines I Quinolines as Tyrosi ne Kinase Inhibito@éseﬁﬁﬁkﬁ? nt
invention relates to bicyclic heterocyclic groups of general formula a b
\N.R O WROBKEZRE0(1),  the tautonels, the stereoi sBRIEPOBSORRXL ur es
and the salts thereof, particularly the physiologically acceptable salts
thereof with inorganic or organic acids or bases which have val uabl e

phar macol ogi cal properties, particularly an inhibitory effect on signal
transduct i og-ePhehgthrilhd) Qainagolikéd ARANnoliRNEs U eTYBsiRPKife t T eating

di seases, particularly tunoral diseases, as well as benign prostate
hyper pl asi a (BPH), diseases of thdnhipitprsand respiratory tract, and the

pr epar at ren—thereeof—ta—a—rst—aspect—thereis—provided a conpound of the
~above general formula I, wherein Ra denotes a hydrogen atomor a

Cl. 4- al kythegsrespnt iRveABOPidIsted tOBRIYic REtetoRABYrelpYAf gy, Wherein the

- phenyl nucleus is substituted in each case by the groups RL to R3, while
R and RIOMWHACh may be identical or different, in each case denote a

hydr ogen, fluorine, chlorine, brom ne or iodine atom a Cl4-al kyl, hydroxy,
Cl_4- al koxy, Cgs-al kenyl or Cgs-al kynyl group, an aryl, aryl oxy,
raryl met hyl or aryl met hoxy gﬁmyp}RQG Sept enber 2006 WO 03/082290 2

PCT/ EPO3/ 03062 N '

(0,

the tautomers, the sterecisomers, 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 a first aspect, there is provided a compodnd of the above general

formula [, wherein

R® denotes a hydrogen atom or a Cy4-alkyl 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, fluorine, chlorine, bromine or iodine atom,
a'CM-aIkyl, hydroxy, Cy4-alkoxy, Co.s-alkenyl or Ca.3-alkynyl group,

an aryl, aryloxy, arylmethyl or arylmethoxy group,




1

a heteroaryl, heteroaryloxy, heteroaryl nmethyl or heterogaryl net hox group,
a nethyl or methoxy group substituted by 1 to 3 fluori A8 Sgpigmbeitl06, cyano,
nitro or ohL/es and R3 denotes hydr ogen, fluorine, chlorine or
bromine atomor & nmethyl or trifluord&methyl group, RP§eHBPES/@BAS2c! obut yI ,
cycl opentyl or cycl ohexyl group which is substituted in each case by a
group R4-N-R5, while R4 denotes a hydrogen atomor a Cl_3-al kyl group and
R5 denotes a hydrogen atomor a Cl_3-al kyl group, an
ani nocar bony| - Eheteraary het@oasAatyk yetaronndmetgnyt hétdroirihiethoxydi -

(CL. 3-al kyl )an%,%(&gar bonyl - C1. 3-al kyl , pyrrolidin-1-yl carbonyl -"C1. 3-al kyl,
pi peri di n-1-ylTarbbnyl - C1. 3-al kyl , honopi peri di n- 1-yl car bonyl - C1. 3- al kyl,
nmor phol i n- 4-yl carbonyl - CL. 3- al kyl , honmonor phol i n-4-yl carbonyl - Cl_3-al kyl,
pi perazin-1-yl car t%o yl -Cl. 3-al kyl, 4-Cl. 3-al kyl - pi perazin-1-
"yl car bonyl - C1_3MgRYlior meihewr geiunsubstituted Ay Hoto\d @rind-atbknd oror a 4-
- Cl- a-al kyl - honopi per azi n-1 -yl carbonyl - C1. 3-al kyl group, a
hydr oxy- C2. 4- al kyl, C1. 3-al kyl oxy- C2-4-al kyl, Cl4-al kyl oxy- .
car bonyl anm no-a&yanalnidge or aminuogré2pdaad kyl , Clv3- al kyl ani no- C2. 4- al kyl ,
di - (C1. 3-al kyl ) am no- C2. 4-al kyl, C1. 3-al kyl car bonyl am no- C2. 4- al kyl ,
~am nocarbonyl an;i no- C2. 4-al kyl, C1. 3-al kyl am nocar bonyl am no- C2_4-al kyl
di - (Cl. 3-al kylR adernmesa FO8ri2- - roljdin-1-

yl car bonyl am no- C2. 4- al wgwﬁggggﬁ@jﬁﬁépb%ﬁﬁ@%gﬁ% . 4-al kyl ,

nmor phol i n- 4-yl car bonyl am no- C24- al kyl , C _3-al kyl sul phonyl - C2. 4-al kyl or 26
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Cl _3-al kyl sul %hn(;ny @%ﬁ@a@ﬁégﬁ@?ﬁ roup, a
(2-oxo-pyrrolidin-1-yl)-C2.4-al kyl, (2-oxopiperidin-1-yl)-C2.4-alkyl, (3-
oxo- nor ppel §.n-4-yl)- 4-al kyl , (2-oxo-imdazolidin-1-yl)-C2.4-al kyl, (2-
0x0-3-CL -daeﬁ?‘l?@‘?s}l? 4 %QHHVT}&NE'DE%M opyciohgpy proypowhbich is substituted

in each case by a group R*-N-R°, while
R* denotes a hydrogen atom or a Cy_3-alkyl group and
R® denotes a hydrogen atom or a C1-z-alkyl group,

an aminocarbonyl-C4.z-alkyl, Cis-alkylaminocarbonyl-C_s-alkyl, di-
(C1-s-alkyl)aminocarbony|-C_s-alkyl, pyrrolidin-1 -yfcafbonyl-C1 a-alkyl,
piperidin-1-ylcarbonyl-C1 s-alky!, hom opiperidin-1-ylcarbonyl-C 4_s-alkyl,
morpholin-4-ylcarbonyl-Cy.s-alkyl, homomorpholin-4-ylcarbonyl-
Cq.z-alkyl, piperazin-1 -ylcarbonyl-Cy_s-alkyl, 4-Cy.-alkyl|-piperazin-1-
yicarbonyl-C4_s-alkyl, homopiperazin-1 -ylcarbonyl-C1.s-alkyl or a 4-
C1s-alkyl-homopiperazin-1 -ylcarbonyl-C1_s-alkyl group,

a hydroxy-Cz.s-alkyl, Cy.3-alkyloxy-Co.4-alkyl, Ci.4-alkyloxy-
carbonylamino-Ca.s-alkyl, amino-Ca.4-alkyl, Cis-alkylamino-C,.4-alkyl,
di-(C1.3-alkyl)amino-C,_4-alkyl, Cis-alkylcarbonylamino-C,.4-alkyl,
aminocarbonylamino-C,.4-alkyl, C1,s—alkylaminocérbonylamino—
Cz.4-alkyl, di-(C1.s3-alkyl)amino-carbonylamino-C.4-alkyl, pyrrolidin-1-
7 Yylcarbonylamino-C,._¢-alky!, piperidin-1-ylcarbonylamino-Cx.s-alkyl,
| m.orpholin-_4-ylcarbonylamino-C;M-alkyI, C1.3-alkylsulphonyl-C,.4-alky! or




hexahydropyrim din-1-yl)-C2. 4-al kyl or a (2-oxo-3-Cl_3-alky
hexahydr opyri m di n-1-yl)-C2. 4-al kyl group, a C _4-al kylzétﬁebtﬁﬁ'#l?ﬁllm%

chl oro- C phonyl , brono-
O _4-al ky @%}%’@pbam no- CL_4- al kyl s8I phonyl , C1. 3- af ky(ER7HE3062

C _4-al kyl sul phonyl, di-(C, _3-al kyI )am' no- G _4- al kyl sul phonyl, (pyrrolidin-
1-yl)-Cl_4- al kypsul 1 4-al kyl sul phonyl
(honopi peri di n- lf ygﬁfé{'lorfyﬂqq al p:h‘b Wér}) r phol i n-4-yl)-Cl1. 4- al kyl -
Eyl gholnil I (lhoE'ormr phol i n- 4- yI )-Cl_4- aI kyl sul pholnyl - (pi per a|2| nI 1hyl )I

_4-al kyl sul p azin sul phony
(horopi per azi if @éﬁ plﬂoufjlg'l k\?]b E&éﬁ@ﬁl&ﬁy{ ‘Q?f'OpéPE(r%’ ‘%:I'I éréla h&’ 5

honopi per azi n olcoyﬂnbr&[bllﬂ @%/I*)‘-)dﬁlﬁll@ghofi’)lbxcﬂfrﬁlklgzolﬁhrgi_y@ @EMMYQN bonyl

group, a fornyl, G -4-alk carbonyl, C, | oxy- al Kyl'-car bonyl ,

y
t et r ahydr of ur &WPrEn b@kyl-imidezolidindr-sidraralkdaZeomy . am no- C 1. 4-al kyl -

carbonyl, C, . kyl r Cl al kyl') am no-

Cl _4-al kyI -car onyya'%gyrrocﬁ'é %?? a]@ﬁong%k Xiodé g’ﬁo (- pi peridin-1-yl -
Gi - 4- al kyl - cattesapydrophimixin-deyij-Gh. a-a]kﬂlg)e@ _4 al kyl -car bonyl , nor phol i n-
4-y| - Cl_4-al kyl -car bonyl, (hononorpholin.-4-yl)-Cl_4-al kyl -carbonyl,

“(pi perazin-1-yl)-C1. 4-al kyl -carbonyl, (4-C _3-al kyl -pi perazin-1-yl)-
Cl_4-al kyl - CaramethkystWW%h%%fC& o y)?ls@ghénoﬂ 'm&ar bonyl, (4-

Cl - 3- al kyl - honopi per azi n- 1- or a
G _3-al kyl sul ;er@lkylwlphoraylk@mm%mwwmmyl &csyalhydamm-nocar bonyl ,

- C -3-al kyl ar b A
(C'- afiky?’oxy Ozﬁkéﬁgﬂﬁ%'oq?ﬂn%'g@r’ﬁoﬂ@} %?@T I@ﬁﬁ%} ﬁyl( @yreglidin-
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pi Beri din-1-y BB'H?T'Q'“hﬁ'MB&we@ kﬂﬁHlPTOW’CHF‘ET@%?I'“"‘HXJ)‘%MTQ"WM yl car bonyl ,

homomor phol i EF’Q’@’;"P@?‘%WW of T RIA-PYHA,-AkA¥GbRERY ZplpdrBgRLr gy ! car bonyl,
Cy 4—aikyisulphonyl (4-C1z-alkyl-piperazin-1-yl)}-Cs_4-alkyisulphonyl,
(homopiperazin-1-yl)-C1.s-alkylsuiphonyl or a (4-C13-alkyl-

homopiperazin-1-yl)-C1_4-alkylsulphony! group,
a Cq-s-alkyloxycarbonyl group,

a formyl, Cy4-alkyl-carbonyl, Cy.s-alkyloxy-Cs.s-alkyl-carbonyl,
tetrahydrofuranylcarbonyl, tetrahydropyranylcarbonyi, amino-C 1.4-alkyl-
carbonyl, Ct.s-alkylamino-C14-alkyl-carbony!, di-(C4.z-alkyl)amino-
C1.4-alkyl-carbonyl, pyrrolidin-1-yI-Cy.4-alkyl-carbonyl, piperidin-1-yl-
Ci.4-alkyl-carbonyl, (homopiperidin-1-yl)-Cq_s-alkyl-carbonyl, morpholin-
4-yl-C1.4-alkyl-carbonyl, (homomorpholin-4-yl)-C1_4-alkyl-carbonyl,
(piperazin-1-yl)-Cq_4-alkyl-carbonyl, (4-C.s-alkyl-piperazin-1-yl)-
C1.4-alkyl-carbonyl, (homopiperazin-1 -yl)-C4.4-alkyl-carbonyl, (4-
C1s-alkyl-homopiperazin-1-yl)-C1.s-alkyl-carbonyl or a
C1-s-alkylsulphonyl-C4.4-alkyl-carbonyl group,

~-acyano, aminocarbonyl, C4.s-alkyl-aminocarbonyl, di-(Cy.3-alkyl)aminec-
carbonyl, (C1.s-alkyloxy-Cz.s-alkyl)aminocarbonyl, N-(C1_s-alky!)-N-(C1.s-
alkyloxy-C2.4-alkylyaminocarbonyl, arylaminocarbonyi, pyrrolidin-1-




yl carbonyl, 8-oxa-3-aza-bicycl o[ 3. 2. 1]oct-3-yl carbonyl per
yl carbonyl, 4-Cl_3-al kyl - pi perazi n-1-yl car bonyl , homppggf’@?ﬁn e1’12%0%

yl car bon 1 | kyl - honopi perazi p- 1-yl car bonyl , 1 ,

G _3-al k){‘h’pagnsﬁggépghonyl , di-(G -3-alkyl)am no-sul ph%%’g&%ﬁ?gg%di n-1-
yl -sul phonyl, piperidin-1-ylsul phonyl, honopi peridin-1-yl sul phonyl,

mor phol i n- 4- yasdraBAY bipeRaFRHIcBRMH q‘brﬂ{aﬁﬁéﬁé}ﬁ'ﬁy uca.JBoRglf azi n-1-

yl sul phonyl, 4-C yl - pi p azl n- om)pl érazin-1-
yl sul phony] oWQFPEO@-%ylaaﬂbphyhbnnpnpnphuianylgérbuh}dhmb-ﬂg}amLp a

cnse” by’ s or S RIZ AR RN B athate bbbl itk o | oo
2- oxopi peri di W%c‘afbd)nyIBSMQ-S ﬁ@é—Dlt?b!oFBé “Mbet-2- @éﬁjd gﬁﬁéﬂaklﬂ'ﬁ 1-yl,
ropyr

20x03013aﬁ 4) wgazolldln 2- 0X0- exahy Imidin-1 -yl or a
2- oxo0-3-Cl1_3 é(Q@E// ONeddpdRiey WPQF?alﬂn1-Yb?rb@T%dwm®Fﬂp%r@ém-ﬂ1 n-3-yl group

~ which is subs I R5 is as
her ei nbef ore Fdfa?%&ﬁﬂ g%&%’%’( ﬁéﬁé}ﬁggroﬁe{?\%&wf |sm05l\g§bgﬁﬂt ed inthe 1

posi ti gn by tﬁ‘esgﬁlbﬂ@r%ltﬁulnhohﬁl %(0153-@lsylbmmﬂopm;mm| ctg/frnomgmmﬁ

.~ pi peridin- ich.is tut position by the group
"R5, while RSK/, gu@tllgﬂ\g]glpﬁﬁ'g%fé!g& OQ%'B%VI‘&L%"W@U'WO@Y'OW which is

substituted i mdrbhoﬂn-ﬂ%ﬂslliIpl@cﬁh)bmddﬁ'@mGFMnaﬁylquﬁWoh I, B%e'rézuﬁsl herei nbef ore

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

t et r ahydr opyr ¥i$URRANYY 4G ps-aliwl- S@Qf@lméryla@lpbonmmppaem-ﬂ- -
broni neat om S SUEHRENGH £ C. JU RS o BR8N A EE N Braifony or oup

substituted by 1 to 3 fluorine atons, an ethyloxy group substituted by 1

to5f|uorinF attcims, L , .
a cyclobutyl, cyclopentyl or cyclohexyl group which is substituted in each case

by a group R®, where

R® denotes a 2-oxo-pyrrolidin-1 -yl, 2-oxopiperidin-1-yl, 3-oxo-
morpholin-4-y}, 2-oxo-imidazolidin-1-yl, 2-0x0-3-Cy.s-alkyl-imidazolidin-
1-yl, 2-oxo-hexahydropyrimidin-1-yl or a 2-oxo-3-C4.s-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 plpendln—4—yl group which is substituted in the 1 position by the group R5
- while R® is as herembefore defined,

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




a C2.4-al kyl oxy group which is substituted by a group R6 or R/, while R6
i s as hereinbefore defined and R~ denotes a hydroxy, CZOSeBliepppidliyo

C3. 6-cycl amno, G _3-al kylLam no, di-(C -3-al kyl)am no,

bi s-( 2--@‘8@0@3&%?9- amno, pyrrolidPn-1-yl, piperi dPﬁIil):[@%’$/03062

honopi peri di n-1-yl, norpholin-4-yl, honmonorpholin-4-yl,

2- oxa- 5- Mall I - 5- 3- 0xa-8-aza- bicyclo[3.2.1 Joct-8-yl,
5 oxa. 3. a3 2pEE Dhrgad pE ob=tuorife Sfladnd SR Giom

4- G _3-al kyl - pi perazi n-1-yl, honopi perazin-1-yl or Cl_3-al kyl -

honmopi perazin-1-yl group, or a fornylam no, Cl_4-al kyl carbonyl am no,

ClL _3-al kﬁa@vp&@}g ‘kyl - car bonyl am no, Cl1_4-al kyl oxycar bonyl am no,

am nocar bonyl am no, C _3- al kyl am nocar bonyl an no,

di - (G - 3-al kyl )am nocar bonyl am no, pyrrolidin-1-ylcarbonyl an no,

pi peri di r?—@i-yla ﬂ%r@rpam no, piperazin-1- ylcarbonyl am no,

- 4-C . 3-al kyl - pi perazi n-1-yl car bonyl am no, norpholin- 4-ylcarbonylam no or a
Cl_4-al kyl sul phonyl am no group, a C3.7-cycloal kyl oxy or

C3_7- cyclaoakkhydxy@rodp auibytitatad gy 4P 3 fRuckipkrabmdr of ur an- 3-yl oxy,
t et rahydropyran-3-yl oxy or tetrahydropyran-4-yloxy group, 26 Septenber
2006 WD 03/082290 6 PCT/EP03/ 03062 a tetrahydrofuranyl -G -4-al kyl oxy or

et T ahy deARhaek) drdudsabdihiy b of R AuLBrfd afbril kOXy_0roup which s
‘substituted by a pyrrolid nyl, gl peridinyl or onopi peridi nyl group

substituted in the 1 position by the group R8, while R8 denotes a hydrogen

at om or i | gr or a - 4- al kox roup ich is substituted by
a norpho?i(%/‘rg%(%%g ggg%@m%ht'gﬁwﬁﬁuﬁfgéﬁad%gﬁﬁ%or?r\t%}r Whegroup RS, while
R8 is as hereinbefore defined, and X denotes a nethyne group substituted by
a cyano group_@r a nitrogen atom and by the aryl groups nentioned in the
definition of Rt ixagherinkgieimdefined@nght in each case a phenyl group which
is nono- or disubstituted by R9, while the

R’ denotes a hydroxy, C4.s-alkyloxy, Cs.s-cycloalkyloxy, amino,
C1-s-alkylamino, di-(Cs.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-bicyclo]2.2.1 Ihept-5-y|, 3-oxa-8-aza-
bicyclo[3.2.1}oct-8-yl, 8-oxa-3-aza-bicyclo[3.2.1]oct-3-yl, piperazin-1-y,
4-Cys-alkyl-piperazin-1-yl, homopiperazin-1-yl or Cq_s-alkyl-
homopiperazin-1-yl group, or

a formylamino, Cy4-alkylcarbonylamino, Cy_-alkyloxy-C1.5-alkyl-
carbonylamino, C1.4-alkyloxycarbonylamino, aminocarbonylamino, Ci-
alkylaminocarbonylamino, di-(C1s-alkylaminocarbonylamino,
pyrrolidin-1-ylcarbonylamino, piperidin-1-ylcarbonylamino, piperazin-1-
ylcarbonylamino, 4-Ci.s-alkyl-piperazin-1-ylcarbonylamino, morpholin-

4-ylcarbonylamino or a C4.s-alkylsulphonylamino group,
a Ca7-cycloalkyloxy or Ca7-cycloalkyl-Cq_4-alkyloxy group,

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




substituents may be identical or different and RO denotes a hydrogen atom
a fluorine, chlorine, bronmine or iodine atomor a C_363eRigm e'h%pgﬁoxy,

g _3-al ky@ﬁ &;&i fl Boromat hyl, trifluoronethyl, difluoronethoxy,

trifluoro g8p28P cyano group, by tfie heteroaryl grBGIFERBBMOBO62d in t he
definition of the above groups is neant a pyridyl, pyridazinyl,

pyri m di i nyl. grou whi | he abovenenti oned heteroaryl groups
are each rﬁﬁ%e%%hy@ﬁf@%agwﬁ.& i“faﬁlfﬂﬁxyb?' f@f@hy%ﬁ‘JBM'@%Qm'KVéDXWO?JDbst ituents
may be identical or different and RO is as hereinbefore defined, and the
abovenentigned rrolidinyl,_pipe[idingl, pi perazi nyl and norpholinyl
groups ney Eré"ag{%‘étgr%@é@'ﬁ:’h'se%{ﬂﬂ'w%@ By pymeolidinyl, yopeididl@r kyl groups, and

unl ess ot hiS 8ri ik ait t i,oned. al r oups.drey .be straight-
chai ned_ aroReIEhM ¢Bup's B MRETRL RO B R Whis

4-[ (3-chl oro-4-fluoro-phenyl)am no]-6-((S) 26 Septenber 2006 WD 03/082290
- 7 PCT/ EPO3/ 03 t et rahydr of uran- 3-yl oxy) - 7- hydr oxy- qui nazoline is

excl uded. In: ?g%e&gﬁ%s | QE?QGDLWQF%OHY@ GisAlkd&iowhysi ol ogi cal |y accept abl e
“salts of the conpounds as defined above with inorganic or organic acids or
bases. In a third aspect, there is provided pharnmaceutical conpositions

- cont ai ni 1Y @ Gr-c8lkesy B0 whidh is stibatitotes! bypa efiephetingd gnpgusasstibitetihe above

gener al fiogHah dokiti sej, N % not es drogen atom Rb denotes
a phenyl gr oup?’s"ﬁﬁ'gw’%‘bg?@%@ﬁe{@ﬂ% éggi%fef)e'ﬁg‘?flag\%p?&e%anaenot es a
hydrogen, fluorine, chlorine or brom ne atom a nethyl, trifluoronethyl or
et hynyl u a_phenyl oxy or enyl net hoxy group, while the phenyl nvoiety
of the %@Wﬁ%ﬁ?i'ﬂﬁ@énﬁ%ﬁﬂg SﬂEStHHieidd?Vaqa Cyanre BEIUR Ot 2 Bitipgen temor i ne or
chl ori negagom or a pyridyloxy or pyridinyl nethoxy group, while the
pyridinyl noiety of the

by the aryl groups mentioned in the definition of the above groups is meant in
each case a pheny! 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.3-alkyl, hydroxy, Ci.z-alkyloxy, difluoromethyl,

trifluoromethyl, difluoromethoxy;, trifluoromethoxy or cyano group,

by the heteroaryl groups mentioned in the definition of the above groups is
meant a pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl group, while the
abovementioned heteroary| 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, piperaziny! and morpholinyl
groups may be substituted in each case by one or two Cq.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)aminc]-6-{(S)-




abovenenti oned groups is optionally substituted by a nmethyl or
trifluoromethyl group, R2 denotes a hydrogen, fluorine26SepiEmber986at om or

a methyl gyous/@sEbodR3 denotes a hydroegen atom R den nt yl
group which is substituted in the 3 pg;gition by a gr%%?@?@gé%ile R4

denotes a hydrogen atomor a C -3-alkyl group and R5 denotes a hydrogen -

at om or ate@hh@dwmifissn-BHylixy)-7 d%@—@%%&om%o%gﬁﬂ{%&& alkyl, di-

am nocar bonyl - C1. 3-al kyl, G _3-al Kyl'am nocar
(G -3-al kyl )am nocar bonyl -G _3-al kyl, pyrrolidin-1-ylcarbonyl-Cl_3-al kyl,
pi peri di ﬁ}l'f) SeeuhawRactdher B providegdinlysidogicaliyacmptatiy lsad ol Kyl , 26

Sept ermber / 90 8 PCT/ EP03/03062 =
4-C1- 3- al igyﬂqﬁ%np&eé:)%ggﬁﬁﬁg@?g@éﬁ Wgﬁwqr@ﬁn@-% wganisracidls philogsas. 4- yl car bonyl -
Cl_3-al kyl group, a hydroxy-C2.4-al kyl, Ci1-3-alkyl oxy-C2. 4-al kyl,

“1- al Kvthadhi i i no-Co-4-al kyl .
Gl aflgtan no oGt Sl ol Rimedefl i gppianing

Cl1- 3- al kyd eQnpouyd asidefined aboabkyl, am nocar bonyl ani no- C2- 4- al kyl ,

Cl- 3- al kyl am nocar bonyl am no- C2-4-al kyl,

di - (C13- | ) am no- car bonyl am no- C2. 4- al kyl, norphol i n-4-

“yl car bon;?:}ré "?%Jn ‘Efﬁ’-“&%\'ﬂ%/?f/fhelaby-vm agnesal fororia l-ate. those wWhierein

Cl- 3- al kyl sul phonyl am no- C2- 4- al kyl group, a
(2-oxo-pyrrolidin-1-yl)-C24-al kyl, (2-oxopiperidin-1-yi)-C2-4-alkyl, (3-
0XO0- nor p#olqwﬂhe%/ﬁW@mgﬁnaﬂﬂhm,, (2-oxo0-imdazolidin-1-yl)-C2-4-al kyl, (2- ..
oxo- 3-net hyl -i m dazol i di n-1-yl)-C2-4-al kyl, (2-0boxo-hexahydropyrim din-1-
yl)-C2-4-al kyl or(2-o0xo0-3-nethyl -hexahydropyri m di n-1-yl)-C2-4-al kyl
group, aRCHeBotwBsy bashplpoyp subbiitdtet G2 tHs GBS T BN Yhitghr omro-

- R' denotes a hydrogen, fluorine, chlorine or bromine atom,

-amethyl, trifluoromethyl or ethynyl group,

a phenyloxy or phenylmethoxy group, while the phenyl moiety of the
abovementioned groups is optionally substituted by a fluorine or
chlorine atom, or

a pyridyloxy or pyridinylmethoxy group, while the pyridinyl moiety of the
abovementioned groups is optionally substituted by a methyl or
trifiuoromethy! 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-RS, while |

_R_4 denotes a hydrogen atom or a C4.s-alkyl group and

R® denotes a hydrogen atom or a C.3-alkyl group,




- 4- al kyl sul phonyl, am no- C2. 4- al kyl sul phonyl , C1-3-al kyl am no-

. 4-al kyl sul phony!, di-(Gi-3-al kyl)ani no- C2- 4- al kyl su%éswym})er(?&%r ol i di n-
yl)-C2-4-al kyl sul phonyl, (piperidin-1-yl)-C2-4-alkyl sul phonyl or

(nor phol i n-4-yl ) - C2- 4- al kyl sul phonyfa group, a CL. 4-al kyl oxy- car bonyl group,
a fornyl, C1-3-alkyl-carbonyl, Cl-3-alkyl oxy-d -3-al kyl -carbonyl,

t et rahydr of uranyl car bonyl , tetrahydropyranyl carbonyl, am no-d - 3-al kyl -
carbonyl, C1-3-al kyl am no-d - 3-al kyl -carbonyl, di-(Cl-3-al kyl)am no-

C13- al kyl -car bonyl, pyrrolidin-1-yl-Cl-3-al kyl -carbonyl, piperidin-21-yl-
Cl- 3- al kyl - C&EbWhDC@prI&Z{dﬁaﬂ(yy|G1Q1§kﬂbﬂﬁyﬁgc%ﬂ5myj1,_ -Aic ,dﬁ' al kyl -

pi perazin-1-y -Cl-ﬁ-slkyl-carbon I, norp olln;4-yI-C1-§-aI yl - car bonyl or
a Cl.3-al kyl stffprakylarainecarbonpyl-Cantalingl pyyradidin-1#lcaybony|-Gri-abyhr bony! |
Cl1- 3- al kyl - ang; ! 1 rCL3-al.k ) 6. Sept.enber 2006 WO

03/ 082290 o PR E%{')“gfghe%%bzcmé’arbgﬂ%/'?’f" Pipb RS BERY RS B

(Cla- al kyl oxy- C2. 4- al kyl ) am nocar bonyl, N (G _3-al kyl)-N

(C1_3-al kyl oxy- C2. 4-al kyl ) am nocar bonyl , phenyl am nocar bonyl ,
pyrrolidin-1-yl carbonyl, piperidin-1-ylcarbonyl, norpholin-4-ylcarbonyl,
G a- al kyl - nor phol i n-4-yl carbonyl, di-(Cl 3-al kyl) nor phol i n-4-yl car bonyl

- honmonor phol i n-4-yl carbonyl, 2-oxa-5-aza-bicyclo[2.2.1 ]hept-5- ylcarbonyl,
3- oxa-8-aza-bicyclo[3.2.1 Joct-8-yl carbonyl, 8-oxa-3-aza-

bi cycl o[ 3. 2. 1] oct - 3-yl car bonyl, piperazin-1-ylcarbonyl, 4-(Cl_3-al kyl)-

pi per azi n-1-yl carbonyl, ~am nosul phonyl, Cl1_3-al kyl -am nosul phonyl , di -

(G -3-al kyl ) am no-sul phonyl, pyrrolidin-1-yl-sul phonyl, piperidin-1i

yl sul phonyl or a norpholin-4-yl sul phonyl group, or a cyclopentyl group
whichis 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- 0x0-i m dazolidin-1-yl, 2-oxo-3-nmethyl-imdazolidin-I- yl,

2- 0xo0- hexahydropyrimidin-1 -yl or a 2-oxo-3-nethyl-

C2
c2
1-




hexahydr opyri m di n-1-yl group, a cycl ohexyl group which is substituted in
the 3 position or in the 4 position by a group R4-N R86 Sgpfemberrd06nd R5

are as hergj f defined, a cycl ohexyl group which_ is substituted in the
3 positigwﬁtﬂgﬁﬁgéﬁg 4 position by aBgroup R6, whil ePRIEROFO3[EZ ei nbefore
defined, a pyrrolidin-3-yl group which is substituted in the 1 position by

the group R5, , Wwhil D.1s_as herei nbefore fined, i per,idin-3-yl group
which is substi %‘? gﬁ%ﬁ%lqe?{gmin-ﬁ;g? FBBW' 1-%“%'gyfgqrduafp%ﬁn-‘bmﬁ@onﬁ-i s as
her ei nbef ore dytd-alkg graupj peri din-4-yl group which is substituted in the 1

position by the group R5, while R5 is as hereinbefore defined, or a
t et rahydrof uran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yl group,

26 Sept enber '%q%mypcg%é]ﬁﬁ?ggﬁéhg’%léag%%ﬁﬁﬁ%ﬁ"&?@gﬁnOt es a hydrogen

atom a C7_3-al Kyl oxy group, ubstituted by one to
three fluori ngathanyiamee-6x malkok yngnowly adikghCi s-atiyishinouC edalkpl, t he 2

- position by a _greu ar .R7 ile.R6 js as hereinbefore defined and R
denotes a hydP%&@’,“ﬁe%ggg%'wpéﬁyﬁkyén@%?fk@f-ag)-%y 'Qﬁl“éub‘ra'bﬂ
(CL. 3-al kyl )amrnnocérbsnﬁlénﬂﬁé@&y@my@-?—a \RninBYai8hiBhiind- ¥! . piperidin-

1-yl, norpholin-4-yl, hoponorpholin-4-yl, 2-oxa-5-aza bicyclo[2.2.1
-1 hept -5-yl , 3-C@>eaa"9£|,at"z'laLCmac@llsylaﬁ[r@ngmrgwlamm—cz-&aﬂwamr@haunm cyclo[3.2.1

]oct-3-yl, pi i M~ er ands G 3-al i azip-1-yl group, or a
formyl am no, %ﬁfda E(%/Tg{gr g%ﬁ%fkg}h(%gal%f@bgﬁh@ﬂ%ﬁ%yﬁg al kyl -

-car bonyl ani no C1ealldsulplhydopseamdGaylatiyl gmupani nocar bonyl ani no, - Cl- 3-

al kyl am nocar bonyl am no, di - (Cl-3-al kyl)am nocar bonyl am no,
pyrrolidin-1-yl carbonyl am no, piperidin-1-ylcarbonylam no, piperazin-1-

yl car bonyl ani aq2-oko@hyreblilikyLyRCPEEAG), 12 bxbbPRHBANYLATE DRz KR ROl i n-
oxo-morpholin-4-yl)-Co4-alkyl, (2-oxo-imidazolidin-1-yl)-Ca.4-atkyl, (2-
oxo-3-methyl-imidazolidin-1-yl)-C, 4-alkyl, (2-oxo-hexahyd ropyrimidin-1-
yI)-Cz.4-alkyl or (2-oxo-3-methyl-hexahydropyrimidin-1-y1)-C,.4-alkyl

group,

a Cqs-alkylsulphonyl, chloro-Ca.s-alkyisuiphonyl, bromo-
Cz-4-alkylsulphonyl, amino-C..s-alkylsulphonyl, Cq.s-alkylamino-
Co4-alkylsulphonyl, di-(C1s-alkyl)amino-C,.4-alkylsulphonyl, (pyrrolidin-
1-yl)-Cz.4-alkylsulphonyf, (piperidin-1-yl)-C.. s-alkylsulphonyl or
(morpholin-4-yl)-C_s-alkylsulphonyl group,

a Cq4-alkyloxy-carbony! group,

a formyl, C1.s-alkyl-carbonyl, Cys-alkyloxy-C1.3-alkyl-carbonyl,
tetrahydrofuranylcarbony!, tetrahydropyranylcarbonyl, amino-C 1.s-alkyl-
carbonyl, C.3-alkylamino-C,.s-alkyl-carbonyl, di-(C1-3-alkyl)amino-
C1s-alkyl-carbonyl, pyrrolidin-1-yI-C4.3-alkyl-carbonyl, piperidin-1-yl-
Cis-alkyl-carbonyl, piperazin-1-yl-Cy.s-alkyl-carbonyl, 4-C4.s-alkyl-
piperazin-1-yl-C4 s-alkyl-carbonyl, morpholin-4-yI-C_s-alkyl-carbonyl or
a Cy.s-alkylsulphony|-Cs.3-alkyl-carbony! group,

a cyano, aminocarbonyl, C1-s-alkyl-aminocarbonyl, di-(C1.s-alkyl)amino-




4-yl carbonyl am no or a Cl-4-al kyl sul phonyl am no group, a propyl oxy group
which is substituted in the 3 position by a group R6 or6Reptempei3W6Rs and
"R7 are as oy e defined, or a hutyl oxy group ituted in
the 4 posv‘&son Eggﬁa group R6 or R7, %ni le R6 and R r(‘e%t}géaﬁm%%bef ore
defined, and X denot es a nitrogen atom while, unless stated otherw se, the
abovement | onedsahkl| ed, 26
Sept enber 2006 %3% ggﬁf&% c%dﬁ'@%%@é%%%ﬁmﬁgP?aa%F@m t heir
st er eoi somers, (Q1heﬁlfkylnxy<-ﬁﬂ4@k)dmmbmrboaw plsenyfamiriceurtsorlyy, pr ef erred

are those wherein Ra denotes a

onmpounds of t for
(r:]y(r:lnr) o;en at om Oe}gﬁ}\ityg%a O@‘e?'ﬁ?ﬁ@'ﬂph&?ﬂbory' @%rr%lghréﬁyylcarbonyf
3,4-difl uoropffewblkw nﬁarp‘ﬂitilmt& Ic%rtﬁdrﬂ@rd?- ?é.?]'%}ﬂyo)ﬁ{d? Holm»@-ylcar OrB’h’en y

enzyl Y oxy

3-chl or o- 4- benzyl oxy- phenyl , chI or O- %[5 |
(pyri din- 3 yl %Q@ﬁﬁ?ﬁﬂ“n" dryicerhan, i pxarpraze-bicgelgl2 24 HeppBeny | |

3 metnyl 4. [(yééﬂbﬁw"?’%ﬁ*%xf)a BN 2 YReicashony, 8-oxa-d-aza-

chl or o- 4- (pyr |td¢yclq:332 6}0569 3ptiearpbnyly piperazin-1-ylcarbonyl, 4-(C4.s-alkyl)-

3-chl oro- % ridin- B%r{o H] phenyl group, Rc denotes a

- cycl ohexyl gr chy o gmiiios HnY'h§13'afﬂ%amiB@|5lBPhQﬂyl,td1e 4

- position by a{(gs. mih&BuIpMhLE i m a nethyl or
et hyl group arEd R5 ci)l%ot es ap\l% ?opgﬁogﬁgﬁ ?'%%ﬁ%@n %dﬁl}%gar bonyl net hyl,

met hy| ani nocadbd#RhamA Ry e mtanph@t!mrﬁﬂe\m!nb@an@mm reet hyl, pyrrolidin- 1

-yl carbonyl m et hyl, piperidin-1-ylcarbonyl methyl, pi perazi n-1-

yl car bonyl net hyl , 4- met hyl pi per azi n-1- ylcarbonylnethyl nmor phol i n- 4-

yl car bonyd eyeidneantyl Zréup miia isrsubstilutedirboeyd pé&sitiorth bpla gﬁnumﬁpmlnén 4-yl -

car bonyl ) propyl group,

4-

R® denotes a 2-oxo-pyrrolidin-1-y|, 2-oxopiperidin-1-yl, 3-oxo-
morphoalin-4-yl, 2-oxo-imidazolidin-1-yl, 2-oxo-3-methyl-imidazolidin-1-
yl, 2-oxo-hexahydropyrimidin-1-y| or a 2-0x0-3-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-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-yl or tetrahydropyran-4-yl group,




an ethyl, propyl, 2-hydroxyethyl, 3-hydroxypropyl, 2- nethoxye%hyl
nmet hoxypr opyl, 2- (butyloxycarbonylanino) ethyl, 2- am nd 006

ar nopr gy, 3[0%3%% ylaninojethyl, 3-acetyl an no) prg@&;@@owosoaz

(et hyl car ethyl, 3-(et hyI carbonyl am no) pro

(propyl car bonyl am no) et hyl, 3-(propyl carbonyl am no) propyl, 2 26 Septenber
2006 WD 03/082290 12 PCT/ EP03/ 03062 (et hyl am nocar bonyl am no) et hyl ,

3- (et hyl ang nocar bonyl am no) propyl, 2-(di met hyl am nocar bonyl am no) et hyl , 3-
(di et hy |Rindlersses Bdwygregematppr, opyI 2- (mor phol i n-4- yl car bonyl ami no) et hyl ,
3- (nor phol i n- 4-yl car bonyl am no) pr opyI , 2- (met hyl sul phonyl ) et hyl ,

3- (et hyl sul phonyl') propyl, 2-(methyl sul phonyl - am no)ethyl or a

3- (et hyl=sgl pbmy}dxgrgr@@ppropyl group, a 2-(2-oxo- pyrrol idin-1 -yl)ethyl,
2- (2-oxopi peridin-1-yl)ethyl, 2-(3-oxo- norpholin-4-yl)ethyl,

2- (2-oxo-imdazolidin-I- yI)ethyI 2- (2- oxo- 3-
me

BT Lt e e e e |

3-(2-oxo0-pyrrolidin-1- yI)propyI 3- (2-oxopi peridin-1-yl)propyl, 3-(3-o0xo0-
nor phol i azolidin-1-yl 3- (2~0x0- 3-

“met hyl - i r?inoeﬁ%@)?)élpﬁyqp ‘ﬂ‘/ﬁ'f’br‘%6985“@19@2”6'5{%2}%?&@9‘09%%9@% R & Ryl ) propyl

or a 3- ( wisRTsrRtiwemberrs yiaBY Hnai di n- 1-yl ) propyl group, a
met hyl sul phonyl ,- et hyl sul phonyl, 3-chl or opropyl sul phonyl, 2-
(rmorphol i n-4-yl)-ethyl sul phonyl or a 3-(norpholin-4-yl)- propylsulphonyl

I f tyl
ot byl car bony! . SEHERS ERNoRY, S SIS ARIR C S Bamiig, Hity i § car bonyi
( 3- met hoxypr 0@1L3)alaylbmnwo, bisea- Wﬂbm@%rﬁmoyﬁyﬁbmﬂﬁW-yl piperidin-

t et rahydr opyr bonyl , am noacet | am noacetyl ,
di met hyl ani noié’ét %/ P%H{B’P hﬂm@mrawtrw Vl, [220><&l -aza-

(or phol i n-4- mb}@bmi.h ]}ﬁarp@-@w! 3-0x3-8-BRE MYl dis 4 MbePs 9P beanhony! or a
' bicyclo[3.2.1Joct-3-yl, piperazin-1-yl or a 4-Cy_s-alkyl-piperazin-1-yl
group, or

a formylamino, Cy4-alkylcarbonylamino, Cq.s-alkyloxy-C1.s-alkyl-
carbonylamino, Cy4-alkyloxycarbonylamino, aminocarbonylamino, Cqs-
alkylaminocarbonylamino, di-(C,s-alkyl)aminocarbonylamino,
pyrrolidin-1-ylcarbonylamino, piperidin-1-ylcarbonylamino, piperazin-1-
yicarbonylamino, 4-C.3-alkyl-piperazin-1-ylcarbonylamino- morpholin-

~ 4-ylcarbonylamino or a Cq.4-alkylsuiphonylamino 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 nifrogen atom,

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




met hyl sul phonyl acetyl group, a cyano, am nocarbonyl, nethylam nocar bonyl ,
di net hyl ani nocar bonyl, et hyl ani nocar bonyl , di et hyl ani A8&aptBwhen 2006

propyl am (2- met hoxyet hyl ninocarbonyl

N- net hyl - %ﬁ?g ﬁg?%%xyethyl) aninocarlﬁnyl, (3-nethox§$pggﬁp§§wpﬁacarbonyl,
N-met hyl - N- (3 26 Septenber 2006 WO 03/082290 13 PCT/ EP03/ 03062

nmet hoxypr opyl ) - am nocar bonyl , phenyl am nocarbonyl, pyrrolidin-1-

yl carbonyl , piperidin- I-ylcarbonyl nor phol i n- 4- ylcarbonyl 2-

met hyl nDrtbﬁtﬁltautom%rs,cfbleb@t@replszmd| threir myikanep hod itreirsaltscar bonyl |
hononor phol i n-4-yl carbonyl, 2-oxa-5-aza-bicyclo[2.2.1 ]hept-5- ylcarbonyl,
3-oxa-8-aza-bicyclo[3.2. 1 ]oct-8-y|carbony|, 8- oxa-3-aza- bicyclo[3.2.1

] oct - 3- yll%amtrballayw,préfew%ﬁwnmcnﬁfd_@zofmhéaksb@@-[f;eﬁ@néll formylA Na&theBany!
nethylanl osuhﬁhonyl, di met hyl am nosul phonyl" or a norpholin-4- yIsquhonyI
group, q?@' exyl group which is substituted in the 3 position or in the
.4 positlon by a group R6, while R6 denotes a 2-oxo-pyrrolidin-1-yl,

2- oxoplperldln 1-yl, 3-oxo- norpholin-4-yl, 2-oxo-imdazolidin-1-yl,

2- 0x0- 3- rfét W@Mﬁeﬁﬁdwﬂmwehakﬂn yl, 2-oxo- hexahydropyrin1idin-1 -yl or a

2- oxo- 3- et hyl - hexahydropyr|n1|d|n 1 -yl group, a pyrrolidin-3-yl group
~~which is substituted in the | position by the group R5, while R5is as

her ei nbefR)Y dertteés acletrgnpiphehid BibrdmboheheUu t inthe 1
posi ti Onﬁlbﬁuthe gro pl—@R{SWph y I e I£5 |g agﬂhgr&%@ﬁgg‘d ﬁeﬁggﬁlsn&'ytﬁﬁ

pi peri-di VP‘ gMPeh is substituted in-the 1 position by the group
R5, while R5 is as herei nbefore defined, a tetrahydrofuran-3-yl,
t et rahydropyran-3-yl or tetrahydropyran-4-yl group, Rd denotes a hydrogen

atom a ‘bloyo-detvénaytmayrefidr y3-oinlors-Hy [ BRvorerseHzyYoxy]-phenyl, 4-
(pyridin-3-yloxy)-phenyl, 4-[(6-methyl-pyridin-3-yl)oxy]-pheny!, 3-methyi-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-m ethyl-pyridin-3-yl)oxy]-
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 methy! or ethyl group and

R® denotes a hydrogen atom, a methyl, aminocarbonyimethy/,
methylaminocarbonylmethyl, dimethylaminocarbonylmethyl, pyrrolidin-
1-ylcarbonylmethyl, piperidin-1-ylcarbonylmethyl, piperazin-1-
ylcarbonylmethyl, 4-methylpiperazin-1-ylcarbonylmethyl, morpholin-4-
ylearbonylmethyl, 2-(morpholin-4-yl-carbonyl)ethyl or 3-(morpholin-4-y|-
carbonyi)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)propy!, 2-
(ethylearbonylamino)ethyl, 3-(ethylcarbonylamino)propyl, 2-
(propylcarbonylamino)ethyl_, 3-(propylcarbonylamino)propyl, 2-




an et hyl oxy group which is substituted in the 2 positigon by a_group R6 or
R7 while R6 is as hereinbefore defined and 26 Sept enb&f SepisEmberg§i§3/ 082290

14 PCT/ EP, 7 denotes a hydroxy, methoxy, ethoxy, am no,

di met hyl a%g)%s)@é?& | ami no, bis-(2- hoxyet hyl ) - am R&{TIE{]’DE&SQﬁZn- 1-yl,
pi peridin-1-yl, norpholin-4-yl, hononorpholin-4-yl,

2- oxa- 5-aza- bi I t-5: vl .3-oxa-8-aza-bicyclo[3.2.1 Joct-8-yl,
8- oxa- 3- aza- bi @fy@(lg%@?t%aib%rgzﬁm@p)?;ﬁyn S’F(Sg?y Wpiatb?ﬂy%mlﬂé)%%w perazin-1
-yl or 4- et hyl pi(dierethylaminocarbéHy®Rino)ethyf-acet yl am no,

et hyl car bonyl a '.not ropyl car bonyl am no, = butyl car bonyl ami no,
met hoxyacet yl & 'rHS,hygﬁif'&PS%@@QV'@HHWWM,, 2-(mpfpicéinidaocar bonyl am no,

b1 por 1 i 1. y1 s ory B ReCRN bttt YR RAATER v 2-

met hy: sul phony(l"éﬁ?mhb!-llp@DhleQibjt/Ip?d[r;délayﬁsn?ﬁonyl)mupyll{ 24@mbgwbd[pﬁ6m. gRg oup, R?.

. propyl oxy gro i sybst | in the osition by a group or ,
while R6 and %n}gr%g&ggl ?S{eaf §Rﬁﬁg?yg§@plagrpylﬁwo%@%pal @Y oxy group which is

substituted in the 4 position by a group R6 or 7 while R6 and R7 are as

her ei nbef ore deéi ned, and X denotes a nitrogen atom while, unless stated
‘ot herwi se, t hé® 28R TAREYT HR{NYLGF-Grpxopingridie-1-ghetaylght(3edrai-ned or

branched, theimofdliRIRY| hgis_St.e | 'S, \r, ;g xtures and their
salts. Most particul a%ﬁ%?%%@@?éﬁ%%%ﬂ@ ifyl)éﬂmgé{a'%?#ﬁl al are those
wherein  Ra denethybinidayeldingérylethyi 2-Rp-ostertrixay droBytrhRima bamsthy! -
3,4-difluoro e 3 org-4-fluoro-phenyl or a 3-ethyn henyl group,
or 26 Sept eng'ez)?r%%—é%%x%ﬂ-me%y?—hexahyé)roByrle in-1-yl)ethyl groug, yip e P
a 3-(2-oxo-pyrrolidin-1-yl)propyl, 3-(2-oxopiperidin-1-yl)propyl, 3-(3-0xo-
morpholin-4-yl)propyl, 3-(2-oxo-imidazolidin-1-yl)propyl, 3-(2-0x0-3-
methyl-imidazolidin-1-yl)propyl, 3-(2-oxo-hexahydropyrimidin-1-
yhpropyl or a 3-(2-oxo0-3-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-methoxypropyl)carbonyl, tetrahydrofuran-2 -
ylcarbonyl, tetrahydropyran-4-ylcarbonyl, aminoacetyl,

- methylaminoacetyl, dimethylaminoacetyl, morpholin-4-ylacety!, [2-
(morpholin-4-ylethyl]carbonyl, [3-(morpholin-4-yl}propyl]carbonyl or a
methylsulphonylacetyl group,

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




WO 03/ 082290 15 PCT/ EP03/ 03062 a 3-chl oro-4-benzyl oxy- phenyl
3-chl oro- 4- [ (3-f | uor benzyl ) oxy] - phenyl, 4- (pyridi n- 3- $6 SLYFTBHIPE
4-1 (6-net - IdiLA- 3-yl ) oxy] - phenyl ,_ 3- net hyl - 4-
(pyridi n-%@@%ﬁenw . 3-net hyl - 4-1 6- met hyl - pyri dPRTERPFE3PF2pheny! |
3- chloro-4-(pyridin-3-yl oxy)-phenyl or
3-chloro-4-[( gﬁi%% - idin-3-yl - phenyl _group, Rc .denptes a
cycl ohexyl gr (;%up }ﬂérr?% éi':‘fﬂ???%?b%%ﬁ”@ﬁ@'@%ﬁ%%ﬁ rr&l,lggh?- am no, ,
acelt ylharri Ino, tye&ccarbe_bylthgzvi_pelzigiiana‘r4§7fzuaayliaarr§il,_rnfaompjg)omslzﬂ:nyi4 bgnbbnypgyl amino group, a
cycl ohex roy ich is substituted in the osition an am no,
rrgt hyl am'yno,g épﬁ%%r BPEWFQ??{%’PQ% gcﬁ‘dﬁ?ﬁthﬂﬁﬁmky‘ﬁrﬂqub%mo,
met hyl am nocaregmathBEiHbY /IRt cohh _am-nocar /kam no,
h R e P A

nor phol i n- 4-yl car bonyl net amno, [3 onyl ) propyl ] am no,

[ 2- (et hyl sul pieaioend: Bpxpdivbaabidyslof 3t HettsBylshdoyly), B-oxsBlama-no or [ 2-

(et hyl sul pho 1rRG) ! rpu cycl ohexyl group which is
substituted i r@%@@%@é%#&%@gﬁ[%"feéhglm?%r “ﬁ@ﬁ?ﬂ%ﬂniﬁz yl ) et hyl ] ani no,
[ 2- (2- oxopi peraninosiplibnd} imgtHydaminoeulphdn( déthylaminosulphony! or a

i m dazol i di n- 1-%I ?’,e{. hylng‘E no,

" [ 2- ( 2- oxo- 3- MAHPOINFIAS PRI G1QYA.) et hyl ] ani no, .

[ 2- (2- oxo- hexahydr opyri m di n-1-yl)ethyl]am no or [2-(2-o0xo0-3-nethyl -
hexahydropyrim di n-1-yl)ethyl ]Jam no group, a cycl ohexyl group which is
subst i t uPeyalahexykompupoehich imsulystiutpd-in theok postipnroolin thiend pogitippypy! ] ani no,

[ 3-(2- OX%Q#FBE?F‘{H Uﬂﬂiéyl ) propyl ] am no, [ 3-(2-o0x0-
n_

i m dazol i -yl)propyl]am no, [3-(2-o0xo0-3-nethyl-imdazolidin-I-
yl ) propyl ] am no, [3-(2-o0xo0-hexahydropyrimdin-1-yl)propyl]amno or

[ 3-(2-oxo- 3-pet hyl - hexahydropyrimdin-I1-yl)propyl]amno group, a
cycl ohexyl gr gﬁ e\%ﬂﬁ?@ s'é;/@dl?l\gfqmm'éd/i,iQTOK@@Pﬂ”@Bsg-Yﬁ 8roXgy an acetyl ani no,

N (acetyl) - mpidp j J L earbanyl an f L -
et byl am norier o aar by e e UG AP oty midaroliieG:
nor phol i n- 4- yVk@taxp-aexabydydrminmidin-tryt boa Pemet-$insethplo, N- (et hoxyacetyl) 26

Septenber  2008e, ahydropyrimidin-1-yl group,

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, |

a tetrahydrofuran-3-yl, tetrahydropyran-3§yl or tetrahydropyran-4-yl group,
~ R 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 | o




WO 03/ 082290 16 PCT/ EP03/ 03062 nethyl am no,
t et r ahydr opyr an- 4- yl car bonyl ami no, N-(tetrahydropyran- 46 September 2006

yl car bony tert.-butyl oxycarbonyl an no,

but yI oxycar%@ﬁ'g/ﬁé@t hyI ami no, ani noc’a%lbonyl ami no, -'(/EP03/03052

met hyl am nocar bonyl am no, N-(ethyl am nocarbonyl) - net hyI am no, di methylam
i nocar bonyl am-no, N-(dinmethylam nocarbonyl)-nethylam no, N

(pi peridin-1-yl carbonyl)-net hyl am no, norpholin-4-yl carbonyl am no, N

- (mor phol i n- 4- yRE debotesla hym‘bhy,lramhmy%thbkﬁAarﬁﬁbhdlhfétﬁﬁé%d‘ 1-yl carbonyl) -
rrethylamno gr@u a cyc @X’ﬁ l_%rou which is substituted in the 4
position by a By sthpxyethyb-asippi pereltgingd wlypiperidin-1-yl,

3- oxo- nor phol i - i R
3- et hyl -1 m daz81“‘?%4"2-425’%,9”%‘5‘85%i‘a"d‘i‘g%ﬁérﬁ. BRIl 2 Jhers % . 5.

rreL h%/| : htexghyow ?%Wﬁﬁ azarUIcyszlo[@Edd@ct %Kbﬁew?qﬁaqzb -jcyig] 3vihi jobt-Bs
= Supstitute | | ne u 0
N- (met hyl sul pﬁlorﬁﬁ?r zrﬂﬁ)ﬁy\;f a%%negﬁyls'gﬁﬁ'%ﬁrﬁ %y?@mpﬂﬂ?raz'” ~1-yl group,

N- (et hyl sul phamyl ) - net hyl ami no, di net hyl am nosul phonyl am no,
N- (di met hyl am nosul phonyl ) - met hyl am no, nor phol i n- 4-yl sul phonyl am no,
“N- (nor phol i n-4-yl sul phonyl ) - net hyl am no- 3- chl or opr opyl sul phonyl am no,

2- (nmor phol i n=fy =
(ot phol 11431 151 Doy U Ao RHENArO FORUPLM e .31 group, a

“pyrrolidin-3- putyearben holrseﬂflcphyamtwaﬁﬂnm rbutylexycapbshylamihd)y a net hyl,

et hyl sul phongl Sae By ioc iyt WG ManEroayBiaia. ayRoRIGr-gr oup whi ch
i s substitut egﬂoarbdnrliyéamlrmo@iptsrﬁm b%/l@ﬁ@ﬁﬁﬁhﬂn@%%holln@t hoxyacetyl ,
' yl carbonyl or "methyl sul phonyl group,

tert.-butyloxg%é borvgja phol i n
26 Sept ember @%ﬁﬁbﬂswphmmlﬂmwphonylamlno or

butylsulphonylamino group,

- apropyloxy group which is substituted in the 3 position by a group R® or R7,
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 aiky! groups may be
straight-chained or branched,

their tautomers, their stereoisomers, their mixtures and their salts.

Most particularly preferred compounds of general formula 1 are those wherein

R® denotes a hydrogen atom,

- R” denotes a 3—bromophenyl, 3,4—diﬂuorophen_yi, 3-chloro-4-fluoro-phenyl or a
3-ethynylpheny! group, or




a piperidih-4-y| group which is substituted in the 1 p05|t|on by a nethyl,
ethyl, propyl, isopropyl, 2-hydroxyethyl, 2-nethoxyet I@?I ep@nﬁéltmypropyl ,

2 (et hyl - thyI 3-(net hyl s phonyl) propyl

but yI oxycg\ytgonWm 70) - et hyl , 2-am noﬁ% hyl, 2-(acetyl gﬁTdéfﬂéfme? 2-

(et hyl carbonyl am i no)-ethyl, 2-(propyl carbonyl am no)-ethyl, 2-

(et hyl am nocar bonyl am no) - et hyl, 2-(di net hyl am nocar bonyl am no) - et hyl , 2-
(nor phol i n-4-yl car bonyl ani no) -et hyl , 3-(acetyl ami no) - propyl, 3-

(et hyl car@adrshlene-hbengylopyiphesyl( B{@Wb%{(hqlwr@éﬁm&)x I;ﬂ'léhlyl 43-

8 mor SRRSO Rehu P H B st prida %‘%b??g?pﬁ%ﬁ%%kﬁ%ﬁ% ol s
(et hyl Slﬂpl?”ﬁifhy?b«?IﬁW?bh@h Fslmethgmwm(eﬁﬁﬁﬁgghgﬁ 9%@ WYk 5ol 1 i - 1

(nethylanlqocarbonyl nmet h di met h
yl car bonyteRerhrpyridinsryay rnhmyyot&tchmwmfa{mgmyl W(dm@gﬂpjxyp 4-
3 ylcarbon%ﬂkg rB r 3- (nor phol i n-4-yl carbonyl ) - propyl group, a
pi peridin-4 up which is substituted in the 1 position by a 2-(2-oxo-
pyrrolidin-1- yI) et hyl, 2- (2 oxopi peridin-1-yl)-ethyl,

2- (3-o0xo ol.in-4- |, 20x0|mdazoI|d|n1yI) et hyl,
- 2-(2- oxoﬂg{%cﬁﬁ Cfﬁ\é@%}bf Q]%HD |W%Wf) is ghpjifuted in the 3 position by an

2- ( 2- oxo-gnei ks
' heiahy%(r)o ??&adltgwlgﬂ@g{lﬁlfyy%%ﬁ%, glé?ﬁmg c{r?'n&ﬁgl’sépﬂﬁhgpéhnﬂ%l chis

substitu B:n the 1 position by a 3-(2-o0xo0- pyrrolldln 1- yI) propyl,
3-(2-oxopi peridin-1-yl)-propyl, 3-(3-oxonorpholin-4-yl)- propyl,
3-(2-oxo-imdazolidin-1-yl)- propyl 3- (2- oxo- 3- nethyl-inidazolidin 1-yl)-

propyl aqmmvh@noanpyxdmpwsmnsﬂmma :nﬂhézﬂ%@l@mh Warﬁarﬁnﬁw&xo 3-met hyl
hexah_ydrﬁg%{1 | t% Pég? ‘?dﬁ’?‘ roup, a piperid 4-yl group which is
substitu ﬂn}"ﬂ% Sl v S I Bihy: mﬁpnﬁmrnmbwylmetmdmmacetw

(2- et hOmhﬂﬁhﬁﬁﬁd@%ﬂﬂ'lme(lﬁﬂé?ﬁ%oﬁ)fﬂétﬁﬁb%nq|ﬁ§£%8¥¥lmethylamlno

met hyl sul phony| acet yl acet ant noace

(?Ih rrﬁ hyWlﬂ%‘)fhééﬂ%fbonﬂmeﬂmd&mmM{%(maqmmh 4- ﬂri&a(bmiyp?tﬁpgqgﬁnrfyd) ,
e ca ca ra ror uran- 2-
yl c%/lr bonggjeﬂg hy Iet W)BW IQW'QP ﬁi é@?h?}ﬁ%j{ &J@Q@R)Fprgpyl]ammo or

(methylsulphonylamino)ethylJamino group,

a cyclohexyl group which is substituted in the 4 position by a [2-(2-oxo-
pyrrolidin-1-yi)ethylJamino, [2-(2-oxopiperidin-1 ;yl)ethyf]amino, [2-(2-0x0-
imidazolidin-1-ylhethyllamino, [2-(2-0x0-3-m ethyl-imidazolidin-1-yl)ethylJamino
[2-(2-oxo-hexahydropyrimidin-1-yl)ethyl]Jamino or [2-(2-0x0-3-methyl-
hexahydropyrimidin-1-yl)ethyllamino 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)propyilamino, [3-(2-oxo-

imidazolidin-1-yl)propyl]amino, [3-(2-0x0-3-methyl-imidazolidin-1-

ylpropyllamino, [3-(2-oxo-hexahydropyrimidin-1 -yl)propyllamino 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;
methylaminomethyicarbony[amino, dimethylam'inomethylcarbonylamino,
morpholin-4-yimethylcarbonylamino, methoxyacetylamino, N-(methoxyacetyl)-




26 Septenber 2006 WO 03/082290 18 PCT/ EP03/ 03062 a piperidin- 4-(}/| group
which is substituted in the 1 position by a cyano, am RECEPIEST 2006

met hyl am FU%% et hyl am nocar bonyl, (2- methoxye Eﬁ E L nocar bonyl ,
N- net hyl W??Eams >Q(%(()yet hyl ) - am nocar bﬁéwyl ,  (3-net hox3t'/:> 1&5 E%&%ﬂﬁgcar bonyl ,
N-net hyl - N- (3- met hoxypr opyl )- am nocar bonyl, isopropyl am nocar bonyl,

henvl ami I . : . : bonyl .
Dyt ol 1 di e AIS, ety bt el et ano, S RV R ITE T Lar bony!
2- met hy | ngeIReNY brasthy laseino cteyt -buly|Geytarteniidnino pNakért - 4- y1 car bonyl
e e
- oxa- 3- azattiylainboatbolylminb; R-pliimBYmofly JEh B RIBREAZI N 1-
yl car bonyl,, |s? ropyl oxycarbonyl or tert.-butyloxycarbonyl group, a
pi per i di ANy %F!fg)ﬁamﬁl%am@% dbstimetlyaminacarbenyl)pesthylaovindg\N-a

t hyl sul - L. L1l i\n:4-yl)-ethyl | phonyl , [ 3-
(ot phol 1 a1 SA ot B tamirc, R Ao R B M mobul phony!
di met hyl a(mq*ib'é‘@i'Mﬁ’ﬂqﬂrbmylhmqihxdhmmoﬂewammmwip@‘e@mm —yRAaronyl)-

tetrahydr -3-y| . tetrahydropyran-3-yl or tetrahydropyran-4-yl group,
“Rd denot e@éﬁyﬁwﬁgé&u%tom a met hoxy, difluoronethoxy or ethyloxy group, a

2- (nor phol i n-4-yl) et hyl oxy, 3-(norpholin-4-yl)propyl oxy or 4-(norpholin-4-
yl ) but yl ox rou a 3-(di met hyl am no) propyl oxy, 3-(di ethyl am no) propyl oxy,
3-[bis-( f‘-é&?&}}%&)&@ﬂﬁ‘ﬂ whighiis sjipstisuted dx $he 8 popitipartyza B-dxoypyrpiiding oxy, ,

aroup, a2 hononbe pan T i ESRPTBoRbaN SofbMEAME Y Sl 2 1
] hept - 5- yHmethyl-spigiaaaldina-¢I32 s~ ReabgdRipyyialidih3t -9 dr 4 2003y ) - pr opyl oxy
0L 3.8 AP RRBR BB BhAL Py bt S YT PrOPYTOXY group. oo woes e
a cyclohexyl group which is substituted in the 4 position by a
methylsulphonylamino, N-{methylsulphonyl)-methytamino,
ethylsulphonylamino, N-(ethyisulphonyl)-methylamino, |
dimethylaminosulphonylamino, N-(dimethylaminosulphonyl)-methylamino,
morpholin-4-ylsulphonylamino, N-(morpholin-4-ylsulphonyl)-methylamino- 3-
chloropropylsulphonylamino, [2-(marpholin-4-yl)-ethyl]sulphonylamino or [3-
(morpholin-4-yl)-propyljsulphonylamino- group,

a pyrrolidin-3-y! 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, acety|,

methoxyacetyl, tert.-butyloxycarbony/, marpholin-4-ylcarbonyl or
methylsulphonyl group,




WD 03/ 082290 19 PCT/ EP03/ 03062 a 2-( 2-oxo- pyrrol i din-1-yl)- et hyl oxy,
2- (2- oxopi peri di n-1-yl ) -ethyl oxy, 2-(3- oxonprphol i n- 4-2p[Septenthgr H0p,

2- (2- OXO0- i sp Ldi n-1-yl)-ethyl oxy, 2-(2-oxo-3-
mag hyl - i m@%ﬁ%ﬁéq yl 3/ )et hyl gxy, 47 PCT/EP03/03062
2- (2- oxo- hexahydropyri mdi n-1-yl)-ethyl oxy or
2- (2-oxo- 3- Wl - N r imdin-1-yl)-ethyl oxy group, a
3-(2-oxo-% rr%ﬁhiﬂfﬁgpﬁ-@ﬁ%ﬁ%%?gt”}%‘g%ﬁ%‘?dbpﬁ%‘y@@ W-amethyl, sty | oxy,
3- (3- oxoporpthasopr 2 ryadropydtiony2- IRzl i,din-1syl ) - propyl oxy,
3-Ez-oxo- Hﬁm h I??rynyd; )g{ri in%yrlﬁtgéﬁﬁﬁ’gkﬁﬂ%%ﬁbﬁyl’ 2!)
3- ( 2- oxo- ?ﬁ&dﬁ%ﬁﬂﬁ”ﬁ@%%@e% sy%nﬂwvgwopw, 2-(tert.-
3-(2-o0xo0-8 By B_gh-A= 1=yl ) 5 pLo oxy_.gr.ou a
2 (et hoxy?‘?ﬁ"ﬁﬁﬂ@ﬁ BOEB L Mo 2 SRR B Pony, 2- (ami no) -
et hyl oxy, 92h3(|§%%>9yw Iﬁo)-efhyhﬂ-@x@'pylé’ar(bjehj?liahﬁ@clﬁj)b@tnyl, ani n§)) -eL hlyl oxy, 2-
- (propyl ca ' - oxy. -(i, sobut yl car bonyl am no) - et hyl oxy, 2-
(et hoxya&%@%@ﬁgﬁ e’%’f‘h@%&@:&@ﬁ(%@m%ﬁw'ﬁmy@m ine)-emy2-oxy, 2-
(di net hy| @Gndnpbobm £: 1 0 g} ifb . i-gi 02 15 yl car bonyl ami no) -
((at hyl oxz, iﬁ& i eﬂ?n- 1- ;’/P?gr b)|cj)éh‘ﬂ;;l gﬁ(ﬁg?("ﬂﬁfﬁ@ﬂ@é@% mor phol i n- 4-
. -yl car bonyqe &%E%Y‘ﬁm'm)ypmpyt,ﬁe(prqnyé@rpmyiqnnma)rmpppn Byl oxy group, 2-
et hyl sul et ) t ul phonyl ani no) - et hyl oxy group,
A s e S G R Sl R TN T o Y e
(acet yl ar-iBpHRoBpyA-poprtmnyGantine)-bydps | 20 traetn RIASHBy RiTIRY)-iRy), @oup, and X
denot es a(nﬂa'értn r'ﬁ&ﬁﬁ@@%ﬁnt hei r l't’?z_éur'f],ormrs, their stefeoisoners, their
m xt ures ‘and Y he 10} I5QPY wergrhgryb@ettad. conpounds of gener al
formul a I(metleylahaszanbemng) pref erably
denot es as 3-?h| Qro-4-fl u’g)r”g?tgﬁg@'ﬁgg{ oupﬁgr%gqog%ﬁ@e@ﬁﬁ’hgﬁwﬂﬁényI group,
26 Sept eMfEPoBdIMeiY, Gmonytiont-gvaronyBReshE3R4monthaliendt es a cycl ohexyl
roup whi ' ' ed. | e siti.on by an am no, acetylam no,
Pert - bur s ero A B LS i e RGPy
a piperidin-4-yl group which is substituted in the 1 position by a 2-(2-oxo-
pyrrolidin-1-yh)-ethyl, 2-(2-oxopiperidin-1-yl)-ethyl, 2-(3-oxomorpholin-4-yl)-
ethyl, 2-(2-oxo-imidazolidin-1 -yl)-ethyl, 2-(2-oxo-3-methyl-imidazolidin-1 ~yl)-
‘ ethyIT 2~(2-oxo-hexahydropyrimidin-1-yl)-ethy! or 2-(2-0x0-3-methyl-
hexahydropyrimidin-1-yi)-ethyl group, :

a piperidin-4-yl group which is substituted in the 1 position by a 3-(2-oxo-
pyrrolidin-1-yl)-propyl, 3-(2-oxopiperidir-1 -yl)-propyl, 3-(3-oxomorpholin-4-yl)-
propyl, 3-(2-oxo-imidazolidin-1-yl)-propyl, 3-(2-ox0-3-methyl-imidazolidin-1-yf)-
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 thé 1 position by a formyl, acetyl,
methoxyacetyl, (2-methoxyethyl)carbonyl, (3-methoxypropyl)carbonyl,
methylsulphonylacetyl, aminoacetyi, methylaminoacetyl,
(dimethylamino)acetyl, (morpholin-4-yl)acetyl, [2-(morpholin-4-yI)-
ethyl]carbonyl, [3-(morpholin-4-yl)-propyl]carbonyl, tetrahydrofuran-2-
.ylcé‘rbonyl or tetrahydropyran-4—ylcarbonyl group,




group, a cycl ohexyl group which is substituted in the 4 position by an
am no, methyl anino, dinethylam no, acetyl am no, N (aceppeptemberdt0an no,

nmet hoxyac | -am (et hoxyacet yl ) - net hyl am no, tetrahydropyran-4-
yl car bonyleg(éiogaga,é%g(d\;t rahydr opyr an- 41§1 car bonyl ) - net MG HRPES/03062; . -
but yl oxycar bonyl am no, N-(tert.-butyl oxycarbonyl)-nethyl am no, N
(et hyl am pog L)~ ] . di.net hyl am_nocar bonyl am no, N-
(di met hyl g%@%&ﬁﬁ?&@%@ '5%“98{,”%‘4% tﬁ@ i R stion bY 25Y8BRy | ) -
met Ey: am aonoosripdroll,i rﬂeftndémiabbafmplngn}eﬂgﬂ%rmnblegmyﬁ% i(?_- 4-yl car bonyl ) -
t ' N-(4- net ' j.n-1- - I no,
T ot R R e BBER W AT o oy,
et hyl sul plaomytrsg hRDY bk '
2yl e P R e R B RS R it hy i o,

di et hyl ani nosul phonyl’am no, N iy
mor phol i rRBINACSIGsY6 sPrRIAPYIBMINe¢atbomyiophenyarinschiopgy| ) - et hyl ami no, 3-

-~ chl or opr MYl 1 00, o 3-.(nor phol i n-4-yl)-propyl ] sul phonyl am no
group, a@ﬁﬁ@f'?@?@é@?@ﬂ@r%@w E&“'ﬁ???fg’f’r‘&’r HY@Q%P"&ME%%\WV% i's
sub?]t : tu}wﬁemdlrﬂhglcérqmgl,tnhorlph_bgna.)g@grlbonwpglﬁ,(étﬂymbﬁ_gl, _gr I o eh
met hyl su 0 aL,oup. pi peridin-3-yl group, a’piperidin-3-yl group ic
" is subst iﬁ?ﬂ"%”)"n%ﬁ@‘"ieﬁwgﬁ PlRlinyg-vicarkenyl- haynemomhadiarbyieatbany!,
met hy| sul pbrala-Bpelof PHMGSdtd- ROMR, 23 _Riper i di-ns 4 yl ogroup which
is substituted in t hg 1%03?%%?13 g@élg%l%gﬁy% 3%’%&%&%‘%@?&%&8‘\/\0
- 03/ 082290/ garberyt @mafa}aaa@lcy(cmis.@duacﬂs@mdammmw-me(tw;,mperazm_1_
et hyl am NRAGH yi rphol.in-4 yl carbgnyl)m et hyl,
2-(tert. - but{)/ y'gg b quxgﬁé%gr?fytpﬂ'?ui&ﬂf?w&@f "ly? greUp acet yl ami no) et hyl
2- (et hyl sul phonyl am no) et hyl , cyano, acetyl, nethoxyacetyl,
(di et hyl am no .ac4et'yl , (morpholin-4-yl)acetyl,
. ‘@ piperidin-4-yr' group which is substituted in the 1 position by a
methylsulphonyl, ethylsulphonyl, [2-(morpholin-4-yl)-ethyl]sulphonyl, [3-
(morphoiin-4-yl)-propylisulphonyi, aminosulphonyl, methylaminosulphonyl,
dimethylaminosulphony!| 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-yl)ethyloxy, 3-(morpholin-4-yl)propyloxy or 4-(morpholin-4-
yl)butyloxy group,

a 3-(dimethylamino)propyloxy, 3-(diethylamino)propyloxy, 3-[bis-(2 -
methoxyethyl)-amino]propyloxy, 3-(piperazin-1 -yl)propyloxy, 3-(4-
methylpiperazin-1-ylpropyloxy 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-yi)-
propyloxy, 3-(3—0xa-8-aza—bicyclo[3.2.1]oct-8-yl)-propyibxy or 3-(8-oxa-3-aza-
bicyclo[3.2.1]oct-3-yl)-propyloxy group,




tetrahydropyran-4-yl carbonyl, ethylam nocarbonyl, i sopro%l am nocar bonyl
phenyl ani nocar bonyl , di m et hyl ani nocar bonyl , di et hyl aniZ@c€aieBoeRA4

l'id I, di n-1-yl bonyl hol 4-yl b I, 2-
Dol O MY | per AL L car bony L e s C"" o
honmonor phol i n-4-yl carbonyl, 4-nethyl pi perazin-1- yIcarbonyI
00T oY @90 DAoLy LD ST BTl D SRR
tR gt (r]I ahyfrr@rammmgéhw-yll-?tmmwQqaymr-nrrﬂdaﬂc%hﬁrn-’r @r)t@rhyré&s»rryrzaax@w group,

enot e rogen,ato or e OXYy group
2- (mor pho'i%'reﬁ1 11' g‘?lfﬁ‘)n (Jx;ﬁTIB eﬁnyﬁ% ghér‘?’ﬁ’ -he ¥w9r¥mgrrﬂajsd@ -by)ethiexyphol i n- 4-
yl) butyl oam-gz-@we et a’ﬁeﬁﬁﬁm'b ﬁ.@ﬁﬂn h@)f)a@?t.t gr&?a%%dl n-1 -yl)-ethyl oxy
y

group, a 2-(nethoxy)-ethyl oxy, yl am no) - et hyl oxy,
2-am no- ethyl oxy, 2-(acetylam no) et hyl oxy or

2- (et hyl syl hyl a..
e 1 S B RARY R 1 S % P8 Shinriin 1oy brmsppyieny 36+
(acet yl amxea)orpholpy#arlyprapy R/ BY PyxsUmpeoydiam -g%gragggs@z C%E"EE 85/ Oggg 2><

herr T ack DI Ep b £y o Geriens o-rxcrhexaniairesyimiin hofr sal Ls. O
.- the bi cygrosylbg} @,r@qyrdxbc;:,_grémﬂ ég(fah E,g,q,lmcfl Mﬁrdpai?%iyd@%ﬁé' bed above as

wel | as the sub-groups specif prefe rly
preferred, nost particularly preferred -and especially preferred speci al

mention erein ) notes a
cycl ohex%r@ghgur?&ghgﬁﬂ?qx&t o(?ﬁeq"ﬁ@ggycﬁg@‘?'}y%ﬁ'm()fﬁt 30 aé%ma~
pyrrol i diethyBosg, 2@(|aoamammnqx@wwxgﬁQb(ethwéarséhyramwﬂ %rhpre§ fg.on,  (c) R
denotes?rgyerr }q % optionally substitute helposrtron
prop Icarbonyiamr s} thyloxy, -(rsobutylcarbonylamrno )-ethyloxy, 2-
(methoxyacetylamino)-ethyloxy, 2-(ethylaminocarbonylamino)-ethyloxy, 2-
(dimethylaminocarbonylamino)-ethyloxy, 2-(pyrrolidin-1-ylcarbonylamino)-
ethyloxy, 2-{piperidin-1 -ylcarbonylamino)-ethyloxy, 2-(morpholin-4-
. ylcarbonylamino)-ethyloxy, 2~(methylsulphonylamino)-ethyloxy group, 2-

(ethylsulphonylamino)-ethyloxy or 2-(butylsulphonylamino)-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 stereoisomers, 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-fiuoro- phenyl group or also a 3-
ethynyfphenyl group,




(d) Rc denotes a piperidin-4-yl group optionally substj ted
position, (e) R denotes a tetrahydrofuran-3-yl group, égﬁp?&i‘ "d’(—?rhgges a

tetrahyerE)%sg%b group, or (g) Rc denotes a tetrah dro ran-4-y

gr oup, Rd and X in eac®®ase are as her BEANR87/0366R ned The
follow ng are nmenti oned as exanples of particularly preferred conpounds of
general formula I: (1)

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

met hoxy- drfi derrdés asyclchexyl group which is substituted in the 3 position b an
4-[(3-chl oro-4-fl uoro-phenyl )am no] -6-(tetrahydr(ip Iyran4 y)-7- m
et hoxy- qtﬁ”ﬁ‘&?o??‘ﬁ@'a”('@g butyloxycarbonylamlno or methy sulphonylamlno

4-1 ( 3- chlgp59p4 fl uor o- phenyl ) am no] - 6- ((R) -t et rahydr of uran- 3-yl oxy) - 7-
met hoxy- qui nazol i ne, 26 Septenber 2006 WD 03/082290 23 PCT/ EP03/ 03062 (4)
4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-(trans-4-am no-cycl ohexane-| -

T on PR TR sttt in thaoortoe NN hony | ari no-

cycl ohexMhﬂz}ayﬁmdydmbﬂﬁsaéﬂmm/a@étmﬂﬁid RE(ace Jﬁﬁ-methylamlno
4-[(3-chl orﬁ 4-f| yor o- phenyl ) am no] - 6- (pi peri di n-4-yl oxy) - 7- met hoxy-
- qui nazol Mghoxygcetylamino, N-(methoxyacetyl)-methylamino, tetrahydropyran-4-

4-[(3-ch i di n-4-

LS St aglon b e s i r

4- [(3I i:hbubtbgmlfarhzm’nydﬁrphrmmlw ?t]aﬂr'kbmi}/lo&y(:arbmﬂﬁ{dél;\]ylmmwi n- |4_ yl) - (%)
ro s ami nol - cycl.phexan met hoxy- qui nazol i ne,

2 [% chr%t g%ﬁ'}l P?%BB%‘&%WW'&FH%P% ?f%%mwam 08, Mt oxy)-7- m
th -

- [?gycﬂF%?%l’?'?qﬁﬁqo%dgfiﬁ\neyrpﬁn)e;h%i%rgin-o N i T YA o o1 i - 4- yl)-

pr opyl ] sUleélhﬂﬁm'%ﬁnmW@}mbvtﬂ"ﬂh@b@ﬁy@nvh@x%(mmlhibé'(ykmnbmnyihzo line, (11)
L3~ )Rt 8 P RSP ARN-STcbbcGh BbPeRGhb 01 - 4-¥1 0x) -7

methylsulphonylamino, N-(methylsulphonyl)}-methylamino,
ethylsuiphonylamino, N~(ethylsulphonyl}-methylamino,
dimethylaminosulphonylamino, N-(dimethylaminosulphonyl)-methylamino,
‘morpholin-4-ylsuiphonylamino, N-(marpholin-4-ylsulphonyl)-methylamino, 3-
chloropropylsulphonylamino, or [3-(morpholin-4-yl)-propyl]sulphonylamino
group,

a pyrrolidin-3-yl group,

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

a piperidin-3-yl group,

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

a piperidin-4-y! group,

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




met hoxy- qui nazol i ne, (12)
4-[(3-chloro-4-fl uoro- phenyl ) ani no] - 6- { 1- [ ( mor phol i n- 429ISeptembenii0p-

d th I 1
T s chi B EsRBR8 oheny! ) am no €24 1. [ (et hoxymet RAT/ERPBBIRPEE. pi per i d
in-4-y| oxy}-7-met hoxy-q u inazoline, (14)
4-[ (3-chl 1- di 7-
ok by craerbuRl St BBS XA DBk LG e R Bhofstii e2a0h 54
ZCT / §P0ﬁ|/ ﬂ@ﬂ@?ngljomé)hyl 2-(tert. -butyonycarbonylamlno)etl?lyll2-amino|eth yl, 2 2 |
pi E)((arl gl @35?094 S/u?e)tﬁ)‘f'eE%%P‘QEWHQ&&Y'?W@O)@T‘B} %ané nacet?//' )sufphony! ] -
4L (3. el ey BeigL RRRAMIIAT A8k LinbrdBSEi Ao et 1Y)

plperldln | oxy] - 7- met hoxy qU|naz

4-[ (3-chit GFégMdfppW@”&-Wlf@:MD)&r@thpﬂanﬂnmammsyl 4|s{>prd:pmﬂnyzbaanblon9a su

- I ph I |
4p[ ?gycﬁeroHrég]?/] nﬁ%%&g%éﬁlerq!/m?tﬁﬁfaﬁ%}'o%arggpglné'\éﬁ‘%l’nﬁﬁa\oﬁzoﬁh?nqerw 4( yl) ) car bonyl am
i no] - cy clmieakidim-1-yidachoryl, pipetidiax I@urbl#%rplnhdlﬁhoﬁﬂ&)ylcarbonyl 2-

o oo ok ARl hahS 2 Siyathviselio-enanls ne. (20

Yy

4-1(3- chlrwmrﬂoiﬁﬁéﬁﬁmﬁbsﬂw P%‘B@%@% ibLRL R REARHAN- 4- Y1 0xy) - 7- (2-

acetyl am i no- et hoxy) - qui nazo

4- [ ( 3- chligarsopyipxyasrioomi eyt -patyloojcatbdryt tmeathydulpphgin- 4- y| oxy)-- 7- ( 2-

a1 (3. ontBnoerf Ao bl A thABf 2 PP 8P - a- y1 oxy) - 7- (2 m

et hoxy- et hoxy) - qu i nazol |ne as well as their salts. The conpounds of
gener al forgu may be par ed for exanple by the follow ng nmethods: a)
reacti ng@d 8%9%3’613 ﬂe reély fatyhan-8-y! or tetrahydropyran-4-yl group,

RY denotes a hydrogen atom,
a methoxy or ethyloxy group,

a 2-(morpholin-4-yl)ethyloxy;, 3-(morpholin-4-yl)propyloxy or 4-(morpholin-4-
yl)butyfoxy 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-(methylsulphonylamino)-propyloxy group,

and

X denotes a nitrogen atom,




26 Septenber 2006 WO 03/082290 25 PCT/EP03/03062 RNRb X OGOH NRd (I1)
wherein Ra, Rb, Rd and X are as hereinbefore defined, Wbt3epgmberg®nd of

gener al &9@&5 @Q,é?& R ,(lIl'l) wherein Ris as hereinbefore defined and
Z' denote 2 group such as a 2Ral ogen atom e.RCT/EPORIQ80AZe or
brom ne atom a sul phonyl oxy group such as a net hanesul phonyl oxy or

p-t ol uenegy: Y Q5o or._a_hydrox roup. Wth a conpound of general
fornula | "\F,)\%g'%%ézﬂ%geﬁg{e&s%ﬂédff}%@/m&nggﬁ,andtth@r gali®tion is carried
out in the presence of a dehydrating agent, preferably in the presence of

of a phos E ne ang.caqn azodi carboxylic acid derivative such as e.g.
tri phenyl héep'H'FM I EIRAY Cls seaUpSal @epetal éormudaV enidestiiyed abavesad vent

such as mebhvkeRe sGRlPhI > L L rahydr of uran, _di oxane, toluene
or ethyl englycol di etqiyﬁ'igfﬁ%‘?&gétd)?gq&%yg:?rgfezéecg‘gﬁaggﬁrﬁ/ﬁe%@ 150C, but
pr ef er abl §10&t Perdiaylar i rreferrepeaindeespeckly anefef@q, shdcitMmentis shcui@r epar e

conpounds I la |, wherein Rd denotes one of the optionally
substi tut%%)rna y gﬁéségéﬁﬁguﬂgﬁwh&ﬁpéa her ei nbefore: reacting a conmpound of

general fornmula 26 Septenber 2006 WO 03/082290 26 PCT/ EP03/03062 RN R X
, R O N ?aTR" denotes a cyclohexyl group substituted in the 4 position,

. (b).R® denotes a pyrrolidin-3-yl group optionally substituted in the 1 position,
(c) R® denotes a piperidin-3-yl group optionally substituted in the 1 position,
(d) R® denotes a piperidin-4-yl group optionally substituted in the 1 position,
(e) R® denoteé a tetrahydrofuran-3-yl group,

- (R denotes a tetrahydropyran-3-yl group, or
(g) R°denotes a tetrahydropyran-4-yl group,

while R?, Rb, R? 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-chIoro-4—ﬂuoro-phenyl)amino]—6-((S)—tetrahydrofuran—S—yloxy)-T-

methoxy-quinazoline,

(2) 4—[(3—chIoro—4~ﬂuoro—phenyl)amino]-6—(tetrahydrOpyran-4-yloxy)—7~
- methoxy-quinazoline,

(3) 4~[(3-chIoro-4-ﬂuoro-phenyl)amino]—6-((R)—tetrahydrofuran-3~yioxy)-7~
methoxy-quinazoline,




(1'V) wherein R3, Rb, Rc and X are as hereinbefore defined, with a conpound
of general formula Z2 - R , (V) wherein Rd, denotes Z6CePgmbek3006group, a

met hyl gr ituted by 1 to 3 fluorine atons, an ethyl group _
subst it ut ggeb@qéé%éfg fluorine atons, 28 C2.4-al kyl gﬁﬁfﬁ%iﬂ%@iﬁ%ﬁ ed by a
group R6 or R7, where R6 and R7 are as hereinbefore defined, a G _4-alkyl
group which is substituted by a pyrrolidinyl, piperidinyl or

honopi peri di nyl group substituted in the 1 position by the group R8, or a
Cl_4- al ky[4)gr odi(3abhloto-#dlunudphihyieingy-6a HERE AbshiHAVly i RnaUpst i tuted in
the 4 positiogl b }he grouE R8, while in each casé i1s as hereinbefore
defined, and ¥3* BHOIER0%y- HWFﬂU‘%roup such as a hal ogen atom an

al kyl sul phonyl oxy, aryl sul phonyl oxy or a hydroxy group. |If the |eaving
group is a hal‘%}%en atom such as a chlorine, bromine or iodine atomor an
al kyl sul piany| HXip-Gvomr4figargpberyyiisaying]-8ypansidmathahbsuiphonylamino-

- met hanesul pho cﬂﬁ% - epnes honyl oxy, group, the reaction is
preferably ca%}i e gg‘&ﬁ&@kb’%ﬁé%bﬁ@é’%f”aé '"g%gani c or inorganic base such
as potassium carbonate, sodium hydride or N-ethyl-diisopropylamne. If the
| eavi ng gupA'E( a.h dr$ﬁ roup, the reaction is carried out in the
presence ar gfﬁﬂﬁ@f 7 éo LoRlirnyarminel-eutpipeliginidrdopyedenetbory- a phosphi ne
and an azodi Q:ﬁmb@z@nhgc acid derivative such as e.g. '
phi

tri phenyl phos ne/ di ethyl azodicarboxylate. c) In order to prepare
conpounds of general fornmula | wherein Rd denotes 26 Septenber 2006 WO

03/ 08229 7 PGl 03 ne of th venenti oned al kyl oxy groups
whi ch i sqgﬁbstﬁ%@gﬁéﬁ @Q&&ﬁche@ﬁ(ﬁfﬂwn@tfggfﬂ%%@%ﬁlﬁh%‘ﬂ'am@y@ﬁh&no or
di al kyl am no gioayp-7anethoxgruiteidiiggal | y substituted heterocyclic group
bound via an imnonitrogen atom reacting a conpound of general formnula

(8) 4-[(3-chIoro-4—f|uoro-phenyl)amino]-G—(cis-4-{[3-(morpholin—4—yl)~

propyljsulphonylamino}-cyclohexan-1 -yloxy)-7-methoxy-quinazoline,

(9) 4-[(3—chIoro-4—ﬂuoro-phenyl)amino]~6-(tetrahydropyran—3—yloxy)—7-
methoxy-quinazoline,

(10} 4~[(3—chIoro—4-fluoro-pheny|)amino]—6—(trans—4—{[3—(morpho!in—4-yl)—
propyllsulphonylamino}-cyclohexan-1 -yloxy)-7-methoxy-quinazoline,

(1) 4-[(3-chloro-4-fluoro-phenylyam ino]-G—(1 -methyl-piperidin-4-yloxy)-7 -
methoxy-quinazoline, | |

(12}  4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1 -[(morpholin-4-yl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline,

(13)  4-[(3-chioro-4-fluoro-phenyl)am inoJ-6-{1-[(methoxymethyl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline,

- (14) 4—[(3-ch!0r0~4-ﬂuoro-phenyl)amino]—6-(1-cyano-piperid_in—4-yloxy)-7—
methoxy-quinazoline, '




RaN Ro- X\ ORC N O (CH2)an-Z3 (VI), wherein Ra, Rb, Re and X are_ as
her ei nbefore defined and Z3 denotes a |eaving group sdfrengmhenl0ggen

atom e.g igpe or brom ne ato r a sul phonyl ax roup such as a
VR SRR o itegtiaRecto o

met hanesul phonyl oxy "or p-tol uenesul phthyl oxy group,
correspondi ng, optionally substituted al kyl am ne, dial kylam ne or an imno

conmpound QI5)t he[@utH|Glel-4- i | IpYe 2of,, .SUch as norpholine,
for exanpﬁe.) d)‘[?r] _orde?ﬂ'?I gkﬁ) E%gwgﬁﬁ@ég%ﬁ3@“%‘?%@%&%13‘#%\99@%1 | wherein
Rd denotes a ' PIPERGRY-glosup7? -nkibaxiugirezpling,ect i ng group from a conpound of

general formula Ra'~, N/ Ro O X Re NRdJ" (M), wherein Ra, Rb, Re and
X are as hereinbefore defined and Rd denotes a group which may be

conver t ed(16nt o4-§3hgrdoraxd-figoa+pheh@lantina el € € _ 2006 WD

03/ 082290 .28 .RCT, PO}%?BOGZ gpti_sgglal,lypgtgbs(%{&fggle%ﬁ@g)ﬁ%?gxy group, a

tri met hyl RPFUYIBA YIoXKlsf vagiRgxygumagglingey, met hoxy, ethoxy, tert-butoxy or
trityloxy group. The protecting group is cleaved for exanple by hydrolysis
in an aqueous solvent, e.g. in water, isopropanol/water, acetic

aci d/ wat df7)  tEl(Baerpot-fluany-plery)aotindi®xtearisst er . in the presence of an
acid suc i i,c_acid drochloric acid or sul phuric acid or
in the p?gdg@%@%rwnﬁgﬁ I%I?mm]%ﬂycg’ﬁ%a% &ﬁo’a’é'TsBWrﬂﬁﬁm%ﬂ@&ﬁ’ltﬂ@, or
pot assi um hydroxi de or aprotically, e.g. in the presence of

at tenperatures between 0 and 120C, preferably at

pot assi um hydr
onoer nt AL MG lora RO TRy Daminol b-(rans-4.{(morphalini-

ylcarbonylamino]-cyciohexan-1-yloxy}-7-m ethoxy-quinazoline,

(19 4—[(3-chloro-4—fluoro—phenyl)amino]-6~{trans-4~[(morphoIin~4-
: yi)sulphonylamino]~cyclohexan~1-yloxy}-?-methoxy-quinazolfne,

(20) 4-[(3—chIoro-4-f|uoro-phenyl)amino]-6~'(tetrahydropyran—4-yloxy)—7—(2-
acetylamino-ethoxy)-quinazoline,

(21) 4-[(3-chloro-4-ﬂuoro-phenyl)amino]~6-(tetrahydropyran—4—y|oxy)—7—(2—
methanesulphonylamino-ethoxy)-quinazoline and

(22) 4-[(3-chIoro-4—ﬂuoro-phenyl)amino]-G-(tetrahydropyran—4-yl0xy)-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




However, a benzyl or methoxybenzyl group is cleaved, for exanple
hydrogenolytically e.g. with hydrogen in the presence 26fSeateabertdfét such
as pallagy in a suitable saolvent such as nethanol, ethano

ethyl acetate %&m al acetic acid25optional |y witPGHEPHIGEN of an
acid such as hydrochlorlc acid at tenperatures between 0 and 100C, but
preferably at anbient tenpe;aturq5 bet ween 20 and 60C, and at a hydrogen
pressure of 1 to 7 bar, N rably 3to5 bar. A 2, 4- di met hoxybenzyl
group, however, is preferably cl eaved in trlfluoroacetlc acid in the
presence of anisole. A tert.butyl bezy¥H group is cleaved for exanple by
treating with an acid such-“as t gr oacetic acid, hydrochloric acid or
hydrobrom c acid or by trealling |odotr|nethyIS|Iane optionally using
a solvent such as nethyl ene K or i%oxan, t hanol or diethyl ether.

e) In order to prepare conpounds of general fortil a | wherein R contains a
- NH group cleaving a protecting group froma conpound of general formula
Rant g@q NRd (MIIl), 26 Septenber 2006 WO 03/082290 29 PCT/ EP03/ 03062
wherein ﬁH? Rd and X are as hereinbefore defined and R has the

meani ngs given for R hereinbefore, with the proviso that Rc contains a
“protected nitrogen atom Conventional protecting groups for an am no,

al kyl ani i &> Rmﬂ'ﬂ@' X eoups Aeteinbeforedaipd; withea tompplind @€ bdéral
trifluoreggstyl . ethoxycarbonyl, tert. -butoxycarbonyl benzyl oxycar bonyl ,
benzyl, nmethoxybenzyl or 2, 4- dlnethoxybenzyl ‘group, mhlle for the am no
group the phthalyl group is an additional possibility: The protecting
group is cleaved for exanple by hydrolysis in an aqueous solvent, e.g. in
wat er, isopropanol /water, acet iZ 2R d/ vat, ai)

]
e

wherein

R® is as hereinbefore defined and 2 denotes a leaving group such as a
halogen atom, e.g. a chlorine or bromine atom, a sulphonyloxy group such as

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

~ With a compound of general formula lll wherein 7' 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 RY denotes

one of the optionally substituted alkyloxy groups mentioned hereinbefore:

reacting a compound of general formula




tetrahydrof uran/water or dioxan/water, in the presence of an acid such as
trifluoroacetic acid, hydrochloric acid or sul phuric a@bdeptembar 2006
presence %O%IO i metal base such _as sodi um hydroxi de or potassium
hydr oxi de ' OF ~-ap cally, e.g. in théSpresence of i od$T/ERSIMYIREA ane, at
tenperatures between 0 and 120C, preferably at tenperatures between 10 and
100C. ~ However, a benzyl, t hoxybenzyl or benzyl oxycarbonyl group is

cl eaved, for exanple hydr% obWically, e.g. with hydrogen in the
presence of a catalyst such as pall adiunfcharcoal in a suitable sol vent

such as net hanol, ethanol, aget ate or gl acial acetic acid,
. d siRh as hydrochloric acid at

optionally with the additi or
t enper atures between 0 and preferably at anbi ent tenperatures

between 20 and 60C, and at a hydrogeh ppesgure of 1 to 7 bar, but
preferably 3 to 5 bar. A 2, 4-di net hoxybenzyl gt(Bﬂp, however, is preferably
- cleaved in trifluoroacetic acid in the presence of anisole. Atert.butyl or

tert. buty]oxycaphonyl_gro is preferably cleaved by treating with an acid
such as t‘&’ﬁ?'y' F{o 'ge 3@’HggcﬁrﬁraSHjﬁi%@ﬁwiid@ﬁaed,dNiﬁTabtyompeamdf pff With

i odot ri mejdndral foangigopt i onal Iy using a sol vent such as nethyl ene chloride,
-di oxan, nethanol or diethyl ether. 26 Septenber 2006 WO 03/082290.30

PCT/ EP03/ 03062 A trifluoroacetyl group is preferably cleaved by treating
with an acid such as hydroc 2or|%g acid, optignally in the presence of a
sol vent such as acetic acid - errperatures(\ﬁetween 50 and 120C or by
treating with sodi um hydroxide solution, optionally in the presence of a
sol vent sych as_getrahydrofuran at tenperatures between 0 and 50C. A

pht hal yI "‘3}%815‘ Rs dgpeiesaab)-y-alivb auast, armetny! groepesubstintedipgiriagiie or a

primary fubAse SHSHH ' . anmine. or n-butylampe in a sol vent
such as nethanol %fﬁmﬁ@&hé’r{o@?ﬁ%@ﬁ%&{w 3 tﬁg‘%@f%ee? 0 ’é'i(g&ﬁﬁgygt
t enper iat greg b@bstlét\a;\izdm aggauﬁﬂef of R wh@rredleT(ailﬁ@ H@@@%%ﬁ??@%{ﬂgsbm
gener al . herein R contains an al kyl group substituted by an
opt i onal P;g/ﬁ'g%(g:% |bf -ﬁtagﬁ?am%‘ivﬁﬁf‘@ euhstiytestby a pyrrolidinyl, piperidinyl or
homopiperidiny! group substituted in the 1 position by the group R®, or a
C1.4-alkyl group which is substituted by a morpholinyl group substituted in the

4 position by the group R®, while R® in each case is 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/diethyi
azodicarboxylate.

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




di al kyam no group or by an optionally substituted heterocyclic group bound
via a nitrogen atom reacting a conpound of general fol2fnfeatemier 4496\ \

O R'Z3 N%Og)ézoégg wherein Ra, Rb, _Rd and X are as herei nbefore

defi ned, % | eavi ng gr oup,27or exanpl e a hdlGQHEPOH IS Uch as a

chlorine or bromne atom or a sul phonyl oXy group such as a

met hanesu hon and R has the

meani ngs Sﬁegmﬁéuﬁ%ﬁ@%ﬁ%rﬁﬁgw l‘h’?é"’x%%% §‘H:PS“ELH§9 by aydr ogen atom

bound to aptienallyraistituteat Iaunn@ta)kplamlrfcﬁcm* @EaRIaind BFoumbOMPad3, W th

ammnl a, ionally substituted alkylam di al kyl am ne
an imn %ﬁ&{ﬁ’@oﬁgﬁag@&? he eé?ﬁﬁcﬁﬁlgf%ﬂ% baud wagn mn@mtmg%gtom her eof, such

as nor phol i ne, for exanple. 26 Septenber 2006 WD 03/082290 31

PCT/ EPO3/ 03062 1f according to the invention a conpound of general formula

| is obt aiSFEHNGR cOMp@indefgenarakivrmola al kyl ani no or imino group, this may

be converted by acylation, cyanation or sul phonylation into a

correspondi ng acyl, cyano or sul phonyl conmpound of general forrmula I, the

acyl at i ngRagent/stel ng for exanple isocyanate, carbanoyl chloride,

carboxylic adjyd halide, carboxylic acid anhydride and carboxylic acids
‘W th activati such as N, N - carbonyl diim dazol e,

N, N - di cyclxo ™. de or O (benzotriazol-1-yl)-

N, N, N N -t4 Fra E ron| umtetrafl uoroborate, the sul phonyl ating agents
bei ng sul phe > : aze t he c%gnatl ng agents being chlorine or

br onocyanogen, and/or Wit @@hﬁﬂou eneral fornula | is obtained whi ch

contains an am no, al kylam no or |n1no group, this may be converted by
al kyl ati on or reductive

wherein R?*, R?, R® and X are as herernbefore defined and Z° denotes a
leaving group such as a halogen atom, e.g. a chlorine or bromine atom or a
sulphonyloxy group such as a methanesulphonyloxy or p-toluenesulphonyloxy
group,

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/

0
OGO
LN/ -

Rd (VID),

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

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




al kylation into a correspondi ng al kyl conmpound of general formula | and/or
if a conpound of general forrmula | is obtained which céffgptember 2086or o-

Cl _4-al ky I or brono-C - 4-al kyl sul phonyl group, this may be
convertedwqy%?@%qoon with an anine %/%to a corr esponfiGigEP03/03062
am no-d - 4-al kyl sul phonyl conmpound and/or if a conmpound of general
formula |4} J } contains a tert, - butyl oxycarbonyl am no,
N-al kyl - hfl%t?oeﬁ!&?gbdgsgﬁu\({)@yggr?@%fﬁyl grQHPnatt%meg‘y@|V’é’¥Yr.aCG’MP’Wroxycar bonyl i m no
gr oup, tHbmzm&omnmihw,teﬂﬁbﬁynte?t—ﬁumyrcﬁﬂ?l&y@@ou@m no, al kyl am no or

a

i mi no conpound of general fornula | by treatnment” with an acid such as
hydrochloric acid or trifluoroacetic acid. In the reactions described

' 0. 01 e T S U o oo (Y BReis Y S aenifonal
~ protecti fP\@EBuPL. ihweateraisepropanoetateyaacetaf dctd/wiaker, r eaction.  For exanpl e,
a protect; r I OX rou y be a trinmethylsilyl, acetyl,

trityl, é%ﬁ%??a@ﬁnﬁé&a&%&%fwﬁw%tergFbﬂr%. Progeng eleathasid 5008 a0 03/ 082290
32 PCT/ EROBU@®a6Etic Beid! kedrodiflogé @dRBorl QlpRiticAS8iE Br irﬁﬂh‘éy raseikd Bf o M 1O
group may_,be. a %ﬁrryl, acetyl , trifluoroacetyl, ethoxycarbonyl,
tert. but-cﬂ@hﬁnﬁ \ESe 5uEh \Assegi R byayoxide bepelgssiuneydryideraryl or
2, 4- di metdpestidanz¥lg. %&f : otectin oup used is
optionally subsg’quegnﬁy C rgé«%ﬁecc?e o&éﬁ@nﬁﬂé’sﬁ#e' I‘?\ﬁﬁ"@’??/%;@egn an aqueous
sol vent-, betyeen @ anst 620°G, prgfemidy at tenapeantures Bbiveerntd dAWA0BPC

anap

t et rahydr of uran/ wat er or di oxan/water, in the presence of an acid such as
trifluoroacetic acid, hydrochloric acid or sul phuric acid or in the

pr esence Hofwener ah hehtyl@h@éthba%rﬁyparo@? i§e@avaahf>é%géﬁq§ré or potassium
hydr oxi dE gr Qa?g‘b\ﬁéj c?l ly, e.g. in the presence of |odotfirethylsilane, at
t enper at (V&L galys egavitipbsirogesiie thepresance ehpentilystesichetsneen 10  and
g?gacvegoﬁfﬁg@iunﬁcmaééllin A REBBIYRIEH suth abserﬁaflla%éxCe?}%abnoorll,yclethw oUup 1S

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-dimethoxybenzy| group, however, is

preferably cleaved in trifluoroacetic acid in the presence of anisole.

A tert.butyl 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 diethyl 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
R

a\N/Rb

(VHI),




exanpl e, hydrogenolytically, e.g. with hydrogen in the gresence of a
catal yst such as palladium charcoal in a suitable sol ¢Rreptember 2986

nmet hanol , et hyl acetate or glacial acetic acid, optionally with

t he addi ty\gél%gs?&g?ggci d such as hydr&hl oric acid at PCIHEBPaIR082 bet ween
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 met hoxybenzyl group, however, is preferably cleaved in
trifluor owbersdin RicRE RhandX geescnareinblef@Bidefihed sAdtRet hadie/! or

tert. butyloxycarbonyl _qr is preferably cleaved by treating wth an acid
such as t'&'l%f]ﬁ&&s@é‘(:%i fog @gﬁ‘tﬁe'ﬁpgmﬁr‘%@hmﬁ P@V%ithatﬁc pgntainsaa i ng wi t h

| odot ri meproyecied AR gRPLAERR! | Y using a sol vent such as nethyl ene chloride,
di oxan, nethanol or diethyl ether. Atrifluoroacetyl group is preferably

cl eaved by treating with an acid such as hydrochloric acid, optionally in
the preseng ; h.as acetic aci at tenperatures between 50
and 120C orﬁ‘f)éﬁtltopgg ri%lrt%&ﬁ tgﬁ-gg%%lf%rﬂrh%m%@%“%'ﬂpl?ﬂ"ﬁ O FPHPAGI Iy in the
pr esence fof examplevibetfosnyhacstyl ifl@iysticdflue@Bxpdarbb eratures between 0
and 50C. - - - ------ - m---- 26 Sept ember 2006 03/082290 33

- PCT/ EP03/1840RYOXXERB0Y: beppdoxysrfmindLaszyy srrthaxyeszldra | obt ai ned may
b ol ¢ ) . . A
or 6 nbet o o MemoXybety! BRI, W' B B ainobeBab B BRI sBULBH a1 nt o

their ci fdgitipnet passibiiyrer s,  and conpounds with at | east one optically
active carbon atom nmay be separated into their enantioners. Thus, for
exanple, the cis/trans m xtures may be resol ved by chromatography into the

cis and flihensrotextingigfolih & €10hved o oK ERTRA!BY Ry lohBEO R Qéfd a | obtained
whi ch occw a§ racenmat es may be separated yy_rret hods %ngan c?)%gr se (cf.
Al li nger SRIVEDL &@dNiYater, igoprppanel/wateniagstic acigfwateacheni stry", Vol . 6,
Wl ey | nt&FSaidedifan/watetorid; L ORI [ es.and conpounds of
gener al fpré}ruﬁ’: al wth atorldg)%ntl gﬂaegﬁﬁn%% ?)Fécse%g%@g% aqc&cﬂeu%ﬁsbe resol ved
trifluoroacetic acid, hydrochloric acid or sulphuric acid or in the presence of an
alkali metal base such as sodium hydroxide or potassium hydroxide or
aprotically, e.g. in the presence of iodotrimethyisitane, 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 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.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 chioride,
_dioxan, methanol or diethyl ether. .




into their diastereoners on the basis of their physical -chem cal

di fferences wusing methods known per se, e.g. by chrongdf&gpiawher 2086/ or
fracti onasﬂl Cdﬁ(ﬁ%@d j sation, and, if these conpounds are ‘obtained in
racenic f 91 y subsequent|y B@ resol ved i nt o REFESNSM3aBZer s as
menti oned above. The enantionmers are preferably separated by col um

separatio I ses 0 recr allisation froman optically

active soﬂjgﬂ%gﬂéra E%{y I chg | r?ée{eﬁqﬁﬁ Cﬁéﬁ"éﬁ@?&é@ﬂqtvgdﬁlm J agidusichrRge whi ch

f orms sal hpdrochibeiciacid, iopgisnalicin tas pr@s@wce?&tgﬁé&v%ﬁt QU A5 Mkt icf he racemc |
a

corrpound,‘foarti ul abl aci ds and the activated derivatives or cohol s

t her eof , W%@ﬁg?ﬁ Pﬁlg’e% 0 @ndsk28y eardyi teeatinigawith eoditimstaydrexide der i vat i ves
t hus obt agdlaten Sional i L j ifferences i,n.solubility,
whilst the free aFﬁti pg%lesﬁqrﬂy E%”%?t%%%@%f%%l}%Sepe%@ygro&lrggt r eoneric
salts or '@8iperatureebetwearn@ aadt5056. of suitable agents. Optically active

- acids in cormmon use are e.g. the DO and L-forns of tartaric acid or

~di benzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
- canphor suh phiilyl grouglis geférabiycclagiah in%ﬁ@?frééé-ﬁé%ﬂ.?;a; A g ac d. An
optically active al cohol may be for exanple (+) or (-)-nenthol and an

“opti cal | P FBNgSHCNASMSthharained e8yldroineexanbly)amiag ibe soient-or (-)-m
ent hyl oxystahawbthdrdi LtRERDN %oafdg‘;ln@ﬂg@ggﬁ%rc érﬁcﬁu%?e lﬁ% may be converted
G

into the salts thereof, partic e into the
physi ol ode@@eEraturrsceetveieN20 and 502G---- ------- 26 Septenber 2006 WD
03/082290 34 PCT/EP03/03062 salts with inorganic or organic acids. Acids:
whi ch nmay be used for this purpose include for exanple hydrochloric acid,

hydr obr offj In ardetito sréipabelEbmpoakis of %%Pﬁﬁﬂb@%h&rﬁ?h‘*ceﬂ[&iﬁ%ﬂr i ¢ acid,

fumaric aﬁ{ﬁ" succinic acid, lactiC acid, citric acrd, tar acid or
mal ei ¢ a@1y! IFRHP Bhtibipd Pyan griinnally stibstituteabaming, alkdylarsd ;s starti ng

mat eri al gjigkmkn I the L " one cases or be obt ai ned
by met hods )I%nomnwgmol? % Eﬁ?éetlotgg ﬂf%ﬂ'ﬁ’%ft%‘f@%ﬁoé‘é’dﬁ @Wﬁ%”&r t he
met hods d&s2 nitkagen atom:
reacting a compound of general formula
R Rb
\N/
0
X ~ \Rc"
L
N Rd

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

- group, for example a halogen atom such as a chlorine or bromine atom, or a

73

(IX),

sulphonyloxy group such as a methanesulphonyfoxy 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 Z3,

with ammonia, a corresponding, optionally substituted alkylamine,

dialkylamine or an imino compound or the appropriate salts or derivatives
thereof, such as morpholine, for example. -




herei nbefore, optionally wth the additional use of protecting groups (e.qg.
conpounds of formula IV or VIl and VII1). As already nmehtSeprmber 2006

her ei nbef e\z(ﬁ t{ﬁ%c npounds of general fornula | according to the
i nventi on’ andef si ol ogi cal |y accéptabl e salts t h&EDEPOBABO6Ral uabl e

phar macol ogi cal properties, particularly an inhibiting effect on signal
transduction nedi ated by the Epidernmal G owh Factor receptor (EG-R),
whilst this may be achieved for exanple by inhibiting |ligand bonding,

recept or Hiaceoidiaj toothedhvénticss BEmibNAG &f b%ﬁéﬂazl goé}r#ulljér fﬁgdrb?%nBSSSi bl e that

t he transnl'@gi on,of signals to conponents~loca own i s bl ocked.

The bi ol oY"CRICPHYPE A @8 ings afiyiantiavos dripoigrdsp whissmapbestdnyatted bgs
foll ows: idrn B L4 G-t ecept or ki nase s determ ned using
the oyt o- 2 i & B o b PRt i R BRP ShAG 5814 Y aPhni no. 1156

based on $Uehonyd gompeeinpudfigesiesal formulat uhe &Q%tiﬁé%?;@hts K¥diflg forFor this the
protein cells as GST fusion protein using the

essed. in _Sf9 insect. .GST ]
Bacul ovi \rl%s%mlgég%%cé’ﬁngf‘?'ﬁ?ﬁ%ﬂ?ﬂ%rg%fjﬁ@oéﬂq geihhalide, eashexyied in t he
presence awid ahkpdide ahd chmbd 618 WRPUALR ol LRl sl AL 4 Qps. The pol yner
PEY (4:1) obtained from S| G\);Xﬁé \?\ggg@ed a@atlﬁ%ggéhgtsfl%lthe% %ﬁgfi nyl at ed pEY
(bi o- pEY)CARaNAdiBigagsle; heN-dicueehexytarbodiimidel®0OAbendotrigasitign sol ution

t ai ‘ ' 0% . 20 pl of th bstr at
ol uti on Y 208N P e e U e R e e inoas iy
pol y( EY) begguiphonhyldalieies aandh@ @yahatiy agsty BRirRy &0afid ben. The enzyme
reaction Yl@’éo tarted % E;%e addition of 50 pl 26 Septenber 2006 WO
03/ 08229 é\‘ﬁi‘)% (%2 of a 100 pM ATP solution in 10 mM of magnesi um
chloride. The dilution of the enzynme preparati on was adjusted so that the

i ncorporgtion of phosphate in the bio-pEY was linear in terns of tine and
quant i t y Té¥ CRAPGwRY of Beneist jovmulap ! ispatained whiets cdihtairisesh Bmid nM HEPES pH

7.4, 1 : | t. 0.05% Trit -100, 1 mM DTT d 10%
gl ycer oW&Eﬁgﬁi@%%g%M? @aaé’at?% F%’%ﬁ?ﬁr%}f g@%éi’“@ﬂtorf%cﬁﬂtfé'ﬂﬁt ur zmover a

period o@lkylation into a corresponding alkyl compound of general formula | and/or

- ifa compound of general formula | is obtained which contains a chloro-
Cis-alkylsulphony! or bromeo-C1.4-alkylsulphony! group, this may be converted
by reaction with an amine into a corresponding amino-C4-alkylsulphonyl
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 trifluoroacétic 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.




30 m nutes and ended by the addition of 50 pl of a stopping solution (250
mVl EDTA in 20 nM HEPES pH 7.4). 100 pl were placed on2aSsptempera300di ne-
coated m 8t|tre Iate and incubated for 60 mnutes at anbi ent

tenperatu the plate was wash@d with 200 pl ofPGTAEEsI3/Gsdan i on (50
mM Tris, 0.05% Tvveen 20). After the addition of 100 pl of an HRPO | abel |l ed
anti-PY anti body (PY20H Anti-PTyr: HRP made by Transducti on Laboratories,
250 ng/m) the preparation was incubated for 60 m nutes. Then the

m crotitrPrgtkafi Y85 of was sol ution. The
sanples were th ?ngﬁgjgr?bl ngﬁ@\?\}lhﬁe‘%%é &IWQ%/%P%LE}@W&&% UWition (AB =

1:1, Kirkegiykd 'ﬂ%@a%fﬂabmcavoarbesyl te‘kf betoxdEarbbnylt Bnysky/caAryPn Was

st opped. sur t OD45onm wi th an ELI SA réader. All

the resul %%%\g@b%&ggﬁ?@@%? ﬁr%@r'f?tﬁw%eﬂ% | greuR, Recgamalpt ed by iterative

cal cul ation u5| ng an anal ytical pogramre for signoidal curves (G aph Pad

PrismVerﬁ ?f % th a variable H Il pitch. Al the iterative data
produced A3Y p5° s rfgbg%pd-ﬁse(?déppi’@ﬂ%‘iﬁ suffsequently bleaved r e dmiélbyupper and

| ower valehoRtisting LR m% spr t_a tor of 5. The
active substaﬁce corqf:ééﬁntratsl on' wiii ¢H B\ﬁ&% é @Hgaﬂﬁf ?ifeff’ EGF recept or
ki nase by@ ¢1C:§Qi§ahual£0fdmnlwetérfardm>¢ahﬁ1v@t@r\Aﬁ?ehe PfoseABs 8FBRackP06 VO
03/ 08229 results were obtained: ;1

i bi i %ﬁ@ﬁsﬁ&@ﬁg&% 30637, WipsBlor eibor pnorassder the 11 0.6
1(5)- 0. 6 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
s_uch 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-dimethoxybenzy! 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 trifluoroacetic acid or hydrochloric acid or by treating with
iodotrimethylsilane optionally using a solvent such as methylene chloride,
dioxan, methanol or diethyl sther.

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




.69 1(7) 1.6 2 4.5 2(1) 0.16 2(2) 0.22 3 0.9 3(1) 0.14 3(2)
é(gé 03(7) o$7) 3(8) 0.6 3(9§ %.2 3(11) 0.1 3(15) 1263¢ntehnbdr208617) 0.3
3(18) 0.4 3(21) 0.4 4 0.41 4(1) 0.16 7(5) 1 26 Septenber 2006
WO 03/082!@@Q§g8$%%%EP03/03062 The c83pounds of geneRCT/ERONOZDEL

[ to the invention thus inhibit signal transduction by tyrosine
R e of the human EGF receptor, and are

ki nases, ngtrated by t exanp ( > )t
t Ihgr ef or eﬂlﬁ)g%?ﬁ?, %grgqm%%¥r¥?§g°qe%%ﬁfdjﬁvgv|él|@@F%@‘Pd praycles sesolvsalisted by
hyper f unctistmareintionrors el dridanreomer3CaLRhfiofe@ heRARLABOTHIR! fognant
tumours, particularly tumurs of epithelia and neur oepl .ell i rigin,
met ast asi géﬁ'fPB'ﬁ: SRdransematiwes ARy pesesdleedintotheif cis wasidrdrarisemens hel i al

cell's (neganebRPelRd: Hith at least one optically active carbon atom may be

separated into their enantiomers.

Thus, for example, the cisftrans mixtures may be resolved by chromatography
into the cis and trans isomers thereof, the com pounds of general formula |
.Obtained which occur as racemates may be separated by methods known per
se (cf. Allinger N. L. and Eliel E. L. in "Topics in Stereochemistry”, Vol. 6,
Wiley Interscience, 1971) into their optical antipodes and compounds of
general formula [ with at least 2 asymmetric carbon atoms may be resolved
into their diastereomers on the basis of their physical-chemical differences
using methods known per se, e.g. by chromatography and/or fractional
crystallisation, and, if these compounds are obtained in racemic form, they
may subsequently be resolved into the enantiomers as mentioned above.

The enantiomers are preferably separated by column separation on chiral
phases or by recrystallisation from an optically active solvent or by reacting
with an optically active substance which forms saits 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,
camphorsulphonic acid, glutamic acid, aspartic acid or quinic acid. An
optically active alcohol méy 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




The conpounds according to the invention are al so useful for preventing and
treating di seases of the airways and |ungs which are ag6&epiambedibg

i ncreased al tered production of mucus caused by stinmulation by tyrosine
ki nases, g&ép3mW33@plannatory di sease34 of the ai rways PQREPES/OIDEEN C
bronchitis, chronic obstructive bronchitis, asthma, bronchiectasis,

allergic ks nﬂg:al lergic rhinitis or sinusitis, cystic fibrosis,

al -antit rypgl\%I rgpiiF@F organic @sidgnAcidswhieh aay eerphed &ardhispul nmonary
fibrosis pughoby Rillicsfdries@mpie h)abhiolaSd al uitable for
treating diseases of t he gggﬁ?@l nt eQEOF'?%C?&[FB@c éﬁ%‘rg?'ﬁegﬂﬁﬁ‘f”%nd gal |
bl adder WFIEHMghangsyipkoaiceacidi phosgheric ptied furaatic "eidy s@dcitibecldyr osi ne

ki nases, lﬁeﬁ@aa%giﬁ'ﬁq é)gl f&%ﬂg%cﬁ %rierBQ hroni,c inflammatory changes such as

chol ecystitis, | Seds 1%8%colitis, and uicers in the
gastrointestinal tract or such as may occur in diseases of the
gastroi ntgst i nal trc?ct whi ch are associated with increased secretions,

such as Mefet?TeP S SiPtasneral wppiae Ihtp bidarbas staming paterEinateoss  syndr one.
' ad!  lomurt RamREILEe 3 oGR8 %Ebo GPFAY g boallhd R plsL Ol 00 cal Iy

acceptabl e salts thereof may be use P aused by
~abnor mal KEMEtTeR toe literatuse fef. Ekamples, | to DOH))a the BnethOlEgE s bed

hyper pr oly | L asi: beni.gn prostate hyperplasia (BPH),
i nfl amthgfrnfg/hg%fgg%sépgg)?'aw@é@tgg a&B't%H@P W3 bhRr &g EingeroHpHET-Br ol i ferati on
of haenwbopuats of éaimua IVive irgad yant of nasal polyps, etc. 26 Septenber

2006 WD 03/082290 38 PCT/ EP03/ 03062 "By reason of their biological
properties the conpounds according to the invention may be used on their

own or i AsCANYDGhEbAYd RerRinbfore PN jcally active cqnmpounds, for
exampl e in turmgr t herapy, | tn r%ﬁb?%e!r%yé%%% %%%?ﬁ"%.‘ﬁefwﬁqm th ot her
ant i - t umBGeording tegbatineerdiperary theghysiGIRAly AdbepRamle Baks Bbrdbt h
t opoi so I nhibi . Q. etoposide), mtosis_ inhibitors (e.g.
Vi hbl 2ot 1585 veluBBlsS T agkiadlen R Shales. et iany endniibiias sfecton

signal transduction mediated by the Epidermal Growth Factor receptor

(EGF-R), whilst this may be achieved for example by inhibiting ligand

bonding, receptor dimerisation or tyrosine kinase itself. It is also possible 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 pl of reaction solution coritained 10 pl of the inhibitor in
50% DMSO, 20 pl of the substrate solution (200 mM HEPES pH 7.4, 50 mM
magnesium acetate, 2.5 mg/ml poly(EY), 5 ug/m! bio-pEY) and 20 pl of
- enzyme preparation. The enzyme reaction was started by the addition of 50 i




cis-platin, cyclophospham de, adrianycin), hornone antagonists (e.dg.
t anoxi fen) i nhibitors of metabolic processes (e.g. 5-B@Septemper 206 oki nes

(e.qg. W‘(ﬁ@gg%ppantl bodi es, etc. For treating respiratory tract

di seases 2 ounds may be used5on their own oPCHECOYHABAEA on with
ot her therapeut| c agents for the airways, such as substances W|th a -
secretoly ﬂﬁrﬁb L, . a | cyst ei ne) bronchol ytic . 0.
tiotropi u%ﬂf %r bﬁd‘ﬂ‘ﬂat roplg(gfréﬁ?‘a';J o [é\hmﬁ@ %Im anesiyre chloside. Shae E'd’t"fé?ﬁwl}thénd/ or
ant | -1 nf | enayane proparelion Ws(ﬁjlﬁbteﬂE@Qﬁéﬁft’hle'lﬁk?orﬁbratlghlb?ﬁﬁi?:%ﬁﬁ&? ifs) . For

treatlng easel:;%ln the . regi on of the gastroi htesti nal rac t hese
conpounds Wae Eﬁﬁfm‘@f@ﬁéﬁt'm @mrémxaramm obanzymec'ﬁm enggrnen with

subst ancesrchayiih was lie6lin o aneoﬁ@ﬁf LT PR oDl nat i ons

may be adm nistered either sinmu ese conpounds
may be adfRMMNetadld 0d15% diritam Xt 139, r1 mWhDAT arid m;glytférbpn wi th other
active substances by intravenous, subcutaneous, intranuscul ar,
intraperitoneal or intranasal route, by inhalation or transder mal | y or

orally, T bazymewesays WeraTubmdt o BRI bARLAILL it Phod &f
i nhal at i gbawrwtaghar maceuti cal use the corrpoun accordin € invention

are - gen éadiesidegdinihe) asistition ¢fe50 pbofa &@ppp’@r&olmdra(ﬂ% mMmaNs, in
d f fe 1-15 / k F

e i ot 1ag | S MAPHEDEX pRO0) ROTTWer8 PR A sl Pongi | ner
carriers Cé’ﬁé#dnmlcrdtlilre@n‘ate anel.igcubsted ferBmiiLAE € Bt ar'n@iiérﬁ% pltaiGese,
Clerie st hBRIEEAS BR8heq BRETY Wit Wabmanbrion vl nyld%ﬁéﬂssi%j o

- vater / sohide 20pAfer IROLNGIBY 0P IS0 KEoh HRIPOIBILRAE A BT hniRi 2 ¥

al cohol ﬁ? Box nmet hyl cel | ul ose or fatty su ances Suc d fat or
sui t abl e (FY'Z Ur f-PRyr: EGP md@&wEdeueﬂorgmw’ramneprEﬁahglmt)me such as

pl ain or g;% wd ensl.ons sol utions, sprays
or supposi t orrlsgsﬁ @gq%&'q&ﬁ%@ %nguq%%'b%?ﬁ@r%@r%’ﬁ@ég/ 03062 The
f ol | ow nwaskedghres times wuthemmqat dfavash s6ilticH. THarRIBS Wlre iRt | on Wi t hout
restr|ct|n
%blned with 100 pl of a TMB- peroxndase solution (A:B = 1:1, Kirkegaard
Perry Laboratories). After 10 minutes the reaction was stopped. The extinction

was measured at ODgsonm 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% (ICs,) was derived from the curves.




Preparation of the starting conpounds: Exanple | 4-[(3-ch
| or o- 4-f | uor o- phenyl ) am no] - 6- (t et rahydr opyr an- 4- yl oxy2é Bejitemhst 208§ -

qui nazol i W-wrochl oride A mxture of 10.84 ¢

4- chl or o- BYPUS(9&ARP8r opyr an- 4- yl oxy) - 36 benzyl oxy- qui FDEPDS/EBIE24. 50 g
3-chloro-4-fluoranilin in 300 m isopropanol is refluxed for four hours
and then lLef o .stand . overni ght at anbient tenperature. The precipitate

f or med islr’jﬁi?'f%‘ﬂ% f?%“@rsé%‘?rev&étﬁ'@@d\'/vith i sopropanol and stirred with 150
m of methanol. The suspension is stirred for another half hour at anbient
tenperature and th suction filtered. The filter cake is washed repeatedly

wi th nmet hanol and dri edCoMipguwhd 9. 07 g (IRRILHoATofiEEPL Y) val ue: 0. 27
(silica gel, cyclolexa /% |,,acetate = 1:1) Mass specfrum (ESI-): mz =
478, 480 [MH The fol(%ﬂ gd}'f;bpourds areCHHeRiRdE anal pgously to Exanpl e
| : (1) |
4-[(3-chloro-4-flupro-phenyl)an no] {6-((S) (t;éQ [%Iﬂl/dr of ur an- 3-yl oxy) - 7-
benzyl oxy-q ui nazo| ine-hydroch Torijde R vapugs 0-34(sl!lica gel,
cycl ohexane/ ethyl acetate =_1:1) Mss spectrum (ESI'): mz = 466, 468
[MH Y (2) 1(1) 0.12
- 4-[(3-chl or o- 4- f | upro=phenysyamnol6-—(i—+++Hveroacetylt pi peri di n- 4- yl oxy)
- qui nazol i ne-hydrpch | ori é%)’ Rf val ye: 0.17 (%eversed phpse ready-nmade TLC
plate (E. Merck), [acetonil{3)|e/water/ trifTTrygofoacetic acid = 50:50:1) Mass
spectrum (ESI"): mz—=469,_ 471 [MtHl' 26 Septenber 2006/ WO 03/082290 4Q
PCT/ EP03/ 03062 (3 1(4) 06
4- [ (3-chl or o- 4- f | uoro=phegydyam-oH6-—I—t+H !é,.'oroacet yH- pi peri di n-4-yl oxy)
- 7-acet oxy-qui nazol i ne- hygsr ochl ori e Rf val % 0.70 (siflica gel, nethylene
chl ori de/ met hanol /iconc. aq{&ous anpfonia = 9§E407 I)
1(7) 16
2 45
2(1) 0.16
2(2) 0.22
3 0.9
3(1) 0.14
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




Mass spectrum (ESI'): mz = 527, 529 [MtH ~ (4)

4-[ (3-et hynyl - phenyl ) ani no] - 6- acet oxy- 7- met hoxy- qui naz @b iSeptemp¥r 208bue: 0. 59
(silica gel, eth acetate) Mass spectrum (ESI ): mz = 334 [ MtH + Exanpl e
Il 4-chl 03\50@3(9 Z%hydr opyr an- 4- yl ox$7 - 7- benzyl oxy- qUCTHE®ORE0Gr epar ed
by reacting 6-(tetrahydropyran-4-yl oxy)-7-benzyl oxy-3H qui nazoline-4-on
with thionyl chloride in the presence of N,N- dinethylformamde in
acetonitrile at reflux tenperature. Rf vaI ue: 0.90 (silica gel, ethyl

acet at e/ rr‘ﬁh@@ﬂﬁipoun&sb} g&herd| ?égrﬂpée ngc #ﬁﬁiﬁﬂ’é’eﬁ% I‘PS?'%B%E‘; ogously to

Exanple 1] %f 4-ch 1 oro-6-( yl oxy-qu
i nazo |i n&9n tr@r@ﬁdu@tionbssw(@ma loaasﬁa aseieln)dnsam&b?m@ékﬁﬁﬁrbcﬁ 9:1) (2)
g gg' ?;?ltfﬁggﬂugrﬁ%h E' %rylgpﬁ)ap? E;))ereirc')re ugeful )r t%‘é'nHSZO' 'ne R value:

4- chl or o- @tmplnysub!bgmbpm:‘eysbe@b@l%écﬂb hfpetesd lLgazol i ne
Exanpl e | dr opyr an- 4-yl ox %1 @Jbenzy gé;ﬂgﬁéﬁé?kr'\ﬁagzéo ine-4-on 26

t et
Sept errber-‘-pﬁﬁ%£ e\eﬁfgo @Qﬁﬁ@ﬁgnﬁmﬁmﬁmfaﬂy rimounseof @pithslif)8 g
2 an o st S N R SR, o,

formam di ne acetate in ute verni ght.
. The cool e@SceiE endathelizt cells (heoangﬁbgawblyy th 250 Ml of water. The
precipitate formed is suction filtered and dried at 70C in the drying

cupboard. Yield: 10.00 g (65 % of theory) Rf value: 0.40 (Reversed phase

- r eady- maddeltainpbaids adcordiapcls r LE & etic acid .
r 50y50 b ctf n(?\r Egl )the wWéﬁﬁ@r’i‘bFéélLsSI_Lﬁ@% fér[%rre\/%rllﬁf‘fqlgﬁﬁon;oound's

I\/ass S ) :
are obt al ng disesases Qfyh Q gineR4sraNd lungs which are accompanied by
Jncreased or altered production of mucus caused by stimulation by tyrosine

- kinases, e.g. in inflammatory diseases of the airways such as chronic
bronchitis, chronic obstructive bronchitis, asthma, bronchiectasis, allergic or
non-allergic rhinitis or sinusitis, cystic fibrosis, al-antitrypsin deficiency, or
coughs, pulmonary emphysema, pulmonary fibrosis and hyperreactive
airways.

The compounds are also suitable for treating diseases of the gastrointestinal
tract and bile duct and gall bladder which are associated with disrupted
activity of the tyrosine kinases, such as may be found e.g. in chronic
-inflammatory changes such as cholecystitis, Crohn's disease, ulcerative
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, hyperprollferatton of -

'haematopmetlc cells, the treatment of nasal polyps, etc.




(1) 6-((S)-tetrahydropuran-3-yloxy)-7-benzyl oxy-3H qui nazol i n-4-gon
val ue: 0.60 (Reversed phase ready-made TLC plate (E. M egpfember 200

acetonitrjl e/ r/ trifluoroacetic acid = 50:50:1) Mass spectrum (ESI'):
mz = 339"\@@%862(?}3 38 PCT/EP03/03062

6-[1-(tent.-butyl oxycarbonyl)-piperidin-4-yl oxy]-3H qui nazol i n-4-one Rf

(2o . OB bl SRndRioiSuR! pBR8IRSthETompounds adcorking o the” o U

6- [ 1- (t enihveltidry ney et &yt thél BRAIGHIM cAniheiod will B}m:rroxy- 3H-qui nazol i n-

4-one Rf val ue: ?.35 (silica gel, nethylene chloride/nethanol = 9:1) Mass

spect r um RE§Macolqgically agtiye commoungs afgplesample in tumour therapy, in

2- am no- 4nBRBHFELEY s (dt I -4- y| -benzojc. acid, 16.40 g

2-nitro-4- benzyl_%é}yﬂ/?@p (%H@éﬂr@@é@%f %[1 § |t@r§§§[tglg%®0£qe@tsd?%r

hydr ogena@inpla in kempireztionceitrofopbisiin graBanihibitors kely. EopRRig)] mabsiget hanol
at 55C, iI’II[IiIJItI)r t@e cal c‘ultat d _amount ,of hydrogen has been taken up. The

catal'yst TYPHPIS & Q Y TAIASHIG) SHBPRYNGS Whichdg A NRdeig, acidtelesdipon t he

desired Zfis-Bhtine obeopRsshan it O34 Ba R&é pr oduct

crystallises oqut ?I_R?(izl d: 15.08 g (logaa'gf%rt heorgﬁ%algﬁ%\?gﬁjg? 0. 60 (Reversed

~ phase r ed@9O¥HeR), Nhibirsos matabalisr processerc@ @rb-F Ui ete) vattekines (é.51 uor oacet i ¢

i d = 5042k - QW , i ned I I Ex I
1 ;) el e e ST AR L S
. (RIE.SI/‘aI) ue:comprRiINdsimay ke giskd arytbbibeaoeineddmiroles vateothel tHorapige: Spect rum

t):

oo £ Mhthys 56 - | i
2- ami no- -gt%’T- (“f’é_ : ANNEYP BB A RAgNGRsih Bisrciatgivik (9. obembepelaci d  Rf
\(/EIsIJe) O_nhfacé@??g!;!éﬁhﬁelel&b\roﬂ@IdMIce@?g.qmtﬂp'itﬂ?bpﬁfr%hmzorgfé%&%fS spectrum
+) : zZ =
salmeterol, salbutamol) and/or anti-inflammatory activity {e.g. theophylline or
glucocorticoids). For treating diseases in the region of the gastrointestinal
tract, these compounds may also be administered on their own or in
conjunction with substances having an effect on motility or secretion. These

combinations may be administered either simultaneously or sequentially.

These compounds may be administered either on their own or in conjunction
with other active substances by intravenous, subcutaneous, intramuscular,
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/polyethylene glycol,

- propylene glycol, stearyl alcohol, carboxymethylcellulose or fatty substances
such as hard fat or suitable mixtures thereof in conventional galenic
preparations such as plain or coated tablets, capsules, powders, suspensions,

‘, soluﬁons, sprays or suppositories.




(3) 2-am no-4-hydroxy-5-[1-(tert.-butyl oxycarbonyl) - pi peri di n-4-yl oxy] -
benzoic acid Rf value: 0.23 (silica gel, nmethylene chl @biSeptembet6! / acetic
acid = 90‘%&[@@ anple V

2-nitro-4- / %ﬁﬁ%-(tet rahydr opyr aB94- yl oxy) - benzoiRC BEPd3RIFRRr ed by
saponification of benzyl 2-nitro-4-benzyl oxy-5-(tetrahydropyran-

4-yl oxy)-benzoate with 1 N sodi um hydroxi de solution in nethanol at anbient
tenperature. Rf value: 0.20 (Reversed phase ready-nade TLC plate (E.
Merck), @hefoltiviing Exa ' | id = 50:50: .1 SS _spectrum
(ESI+): mz.= 374 Q[JNHI—ﬂW@gEég éﬁ@?iﬁd\\%ﬁ @gﬁgsitlﬂla?e fie Sreseétolnventic}n \M?hout

2-nitro- 4':el§ér|’999d§'<y- 5- (t et rahydro- pyran-4-yl oxy) - benzoate 42.60 ¢
potassiumtert.-butoxide are added to 38 m of tetrahydrofuran-4-ol in 26
Sept ember 2006 WO 03/082290 43 PCT/ EP03/03062 228 m

N, N- di met Bigipasatinmofdbe sharting conlpdigiasi th an ice bath. The mixture is
stirred for one hour at anbient tenperature, then 22.90 g 6-nitro

benzo[ 1, 3] di oxol -5-carboxylic acid are added. After 1.5 hours the reaction
is conplEtampledqording to thin |ayer chromatography and 28.94 m of

benzyl brom de are added dropw se while cooling with an ice bath. The
-reaction mxture is stirred overnight at anbient tenperature, conbined with

100 M 1Q0f48idHidr6-24 “amg irr.e r.apother day at anmbi ent tenperature.

Then t he rfe(acéthl' gl |@)S%B@réi?t§gag pYr@”v%'d’l%(Y&F‘@FZ@'%d added to
800 n i epiin@modne-hyHmchtprizizus phase is extracted with ethyl acetate and the
conbi ned—wextracts.are washed with water and saturated sodi um chl oride

sol ut i on/ Xt va@-Sﬁl'rﬂg’-hébb(@nss(ltﬁbtpﬁmdeommah-ev;&w)al-bénsz@y_r esidue is

tirred bj r ' - Nni t.ro-4-phenzyl oxy- 5-
(1 et any o B 015 o0k - BT Gtk Y bedrdmanotss miyesr oouct.
~This is fanfouehedtsed thed iefheo Siandravietnibft K\ARBIEAL R5h5WRire HiGe Mai N product

remai ni ng_1.S,.. . . -
o Bréc?pitate formed is suction filtered, washed with isopropanol and stirred with

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)
Re value: 0.27 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI'): m/z = 478, 480 [M-HT

The following compounds are obtained analogously to Example |

(1) 4—~[(3-chloro-4—fluoro-phenyi)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—ch!oro-4-ﬂuoro—phenyl)amino]-6-(1-triﬂuoroacetyl-piperidin-4-yloxy)-
quinazoline-hydrochloride |
Rrvalue: 0.17 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
-Mass spectrum (ESI*): m/z = 469, 471 [M+H]*




benzyl 2-nitro-4-benzyl oxy-5-(tetrahydro-pyran-4-yloxy)-benzoate, which is
saponi fied without any further purification to form ca2b&eptemberai08 (see
Exanpl e %H}‘? é;oéé OW ng conpounds are obtai ned anal ogously to Exanple VI:
(1) benzyH¥EEADenzyl oxy- 5- ((S) - 4@t r ahydr of ur an- PETEPOR/MEE0at e Ri
value: 0.75 (silica gel, cyclohexane/ethyl acetate = 1:1) Mass spectrum
(ESI'"): mz = 450 [M:H"' (2) '
2-nitro-4-hydroxy-5-[1-(tert.-butyl oxycarbonyl)-pi peri di n-4-yl oxy] - benzoi c
acid No reaction is carried out with benzyl brom de. Rf value: 0.40 (silica
gel, met m/égenf_é@hl oride/ met hanol /acetic acid = 90:10:1) Mass spectrum
(ESI-): =LH¥SrchiRia-f-fiaeearphenxfiamine]-6-(1-triflucroacetyl-piperidin-4-yloxy)-
4-1 (3-chl oro- Qs 1) g1 -6:-{1-[2-(tert.-butyl oxycarbonyl am i no) -
et hyl ] - pi per |7§EF%!&A%5/31 oxy; _l&;_éﬂ'&%g%gr inazol ine - ------------- 26
Sept enberRoGiee: UL ESilieB22D MethyIBAE /CERIAROPANoR O bhli8ogd 410 NU
. 4-1(3- chl%ﬂfof,ﬁ Lwﬁj_g?enyl ) am no] - 6- (pi peri di n- 4-yl oxy) -

7- met hoxy-=qui nazol“ ne=df hydrochl oride, 240 nmg N-(tert.-butyl oxycarbonyl) - 2-
br ono- et Nhssrspectand (BEF )nw/Pat535S 5y Mar_ﬁyonate in5m NN
dimethyl formam de is stirred overnig at “anbi ent tenperature. Then a
further 0 of N-(tert.-butyl oxycarbonyl)-2-brono-ethylam ne are added

80 ngy
and the meach i@t WG i rred for further four hours at anbient
t enper at u(rg. F!r ﬂﬁ%ﬁl&;]Srqgnkrzarﬁwoﬁ?'%qtﬂ’fyﬁ"ﬂ‘i’%HXMPE}QZQH@P extracted with
et hyl aceﬂfalﬁhlerﬁk@(silma)geiedtmrgmhté)phases- are washed with saturated
sodium c ide .solutiqn, dried over magnesium sul phate and evapor at ed.
The resi M%gsl %)ecrf"l'%k%$@8rn&%h©§3ﬁw¢%h a silica gel colum wth ethyl
acetate/ nethanol (95:5 to 90:1) as eluant. Yield: 370 ng (79 % of theory)
Example I '

4-ch!oro-6-(tetrahydropyran-4—y|oxy)—7-benzyloxy—quinazoline

Prepared by reacting 6—(tetrahydmpyran-4-y|0xy)-7-benzy!oxy-3H—
quinazoline-4-on with thionyl chioride in the presence of N N-
dimethylformamide in acetonitrile at reflux temperature.

Rr value: 0.90 (silica gel, ethyl acetate/methanol = 9:1)

The following compounds are obtained analogously to Example [}

(1)  4-chloro-6- (S)—tetrahydrofuran~3—y!oxy)—7—benzyioxy-quinazoline
Rr value: 0.85 (silica gel, ethy! acetate/methanol = 9:1)

(2) 4-chloro-6-(1—trifluoroacetyl~piperidin-«4—yl0xy)-quinazo|ine
Rt value: 0.92 (silica gel, ethyl acetate)

(3) 4-chloro-6-(1 —triﬂuoroacetyi-piperidin-4—y|oxy)-7-acetoxy—quinazoline
Exampie Ili

65(tetrahydropyran—4—yfoxy)-?—benzyloxy-SH—qu,inazoIine-4—on




Rf val ue: 0.33 (Reversed phase ready-nmade TLC plate (E. Merck),
acetonitril e/ vvat er/ trifluoroacetic acid = 50:50:1) M6 SsptenbenidiOOES| ")
mz = 544 &Mg The foll ow ng conmpound is obtained anal ogously to
Exanpl e VIV OQ/ @ (3- chl or 0- 4- T | uo#ad- phenyl ) ani no] -petEAREE6ES - -
but yl oxycar bonyl amino)-ethyl]-piperidin-4-yl oxy}-quinazoline Rf val ue:

0. 38 (Rever h -made TLC plate (E. Merck), acetonitrile/water/
trifluor og‘c@'ﬁq‘é'p %5135 6§9 9@"'19‘4mymfﬁ~ﬁewammpyranFﬂ—gztoxy)s16 518 [ M+H] "

Exanpl e Vbehzdi e
i no]rrp6 (pi e$| gl[dﬁﬁ];lﬁﬁt:j gg‘ %Fdrge ox@g ég]é/uélt%t%ﬂ'alzﬁﬂémo‘?frﬂpépﬁgﬂpgﬁr@é'SPr epar ed
: Eytt:'eati %BF(oyecrmgbfr h&ddalﬂxfmauhenyﬂn)(?m I%OdmﬁblhédQ\lﬁlmeSO mtl of

utyl oxyc n OXy-qui nazoline w
con>c/ent¥a€ia’rl:g%)r ﬁ;ﬂ roeﬁrﬁ)ﬁ)t??éc%éweé ¥ ﬁxé‘i’%g?ﬁfeﬁtaﬁggﬁﬁeé’rﬂt A8Gpetiae ure. Rf
val ue: 0. 8¥irdRevpelvserd. phase ready- nade TLC plate (E. Merck),

acetonitr i fluoroacetic acid 50: 50 1) 26 Septenber 2006 WO
03/ 08229 vf@%ﬁéﬁd@%d@@éﬁﬁ%s spectrum (ESI'): mz = 403, 405 [MH]*

‘The fol | oRf Viu6:0ROYRES i sl g Exanple VIII:
(1) 6-(piperidin- 4-L€ ox‘?/s:“lﬂée qu?r@gg’( Oglneg Plats (grpﬁ?ﬁr oaceti ¢ acid
Carri ed oﬁﬁetwliﬂﬂeiwaten/ltrafhmmatmamdd 5015(rjmy hyl ene chloride. Mass spectrum

(GE(S:DI per| |n 3Béﬁ§ ’yﬁ'ﬁ ?zo 3?5§FWH‘1H]nazol in-4-one Carried out with

trifluoroacetic acid in-nethylene chloride.. Rf value: 0.60 (Reversed phase

ready madﬁjq\ﬁ)if plate (E. Merck), acetonitrile/water/ trifluoroacetic acid
‘= 50:50: 1 QWUSLEQIMPRNNYSSRre) abtained-arzdaydusHb' Exdmplenlle | X

(1) 8- ((S)-tetrahydrofuran~3—yloxy)—7-benzyloxy-BH—quinazolin-4-one
Rr value: 0.60 (Reversed 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—quinazoIin-4-one
Rr value: 0.48 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI"): m/z = 346 [M+H]*

(3) 6—[1-(tert.—butyioxycarbonyI)-piperidin-4—yfoxy]-7-hydroxy-3H-quinazolin—
4-one

Rr 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-yl0xy)-benzoic acid

16.40 g 2-nitro-4-benzy!oxy—S-(tetrahydropyran-4-yloxy)-benzoic acid are
hydrogenated in the presence of 1.64 g Raney nickel in 800 ml of methanol‘at '
25°C, until the calculated amount of hydrogen has been taken up. The

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




4-[(3-chl oro-4-fluoro-phenyl)amno]-6-[1-(tert.-butyl oxycarbonyl)-piperidin
-4- y[oxy]-7-methoxy-qu inazoline A solution of 7.80 mn26dcptetmpkr 2006

azodi carb I in 100 M nethylene chloride is added dropwi se to a
m xture O%édﬁd@éﬂ%ﬁ]@p [ (3-chl oro-4-fl udBo- phenyl ) am nolPGT/EP03/03062
hydr oxy- 7- met hoxy- qui nazoline and 9.40 g 1-(tert.-butyl oxycarbonyl)-4-

hydr oxy- pi [ i nd 12.40 g triphenyl phosphine in 400 m nethyl ene
chl ori de EW&F@%EQF% ature. The suspension is stirred for three days

at  ambi elfieltietOB 3t (106 %W thdgp) suction filtered. The filtrate is
evapor at e%éa%d _6hr omat ogr aphed %hr ough a silica gel colum wth nethylene
chi ori de/ eY#Hfio?-CPdBeyeted 5ss)readyehadeTLC Plute ¢EUNRrg)oduct obt ai ned i s

conbi ned ¥tdtBnAlilcAPRE .sti.rred pyvernight therein, suction filtered

and dried. Yi eI[d: 5.gﬁﬂﬂgﬁﬁ%%}écoé&?ﬁg%}%ﬁkf val ue: 0.46 (silica gel,

et hyl acetate/nmethanol = 9:1) Mass spectrum (ESI ): nmlz = 503, 505 [ MtH]'
WO 03/ 082290 46 PCT/ EP03/ 03062 4-[(3-ch

. Exanpl e .enmber 200 /
| or 0- 4- f ﬁ%?f)"ﬁ@ﬁ@&%%ﬁ?% age phiainashsnalegaushntolExdopig) A7 - ( 4- br om o-
but yl oxy)-qu i nazoline A m xture of 500 ny
4-1 (3-chl gro-4-fl uoro-phenyl )am no] - 6-(tetrahydropyran-4-

_yl oxy) - 7-(ﬁ§/dr*%%?yh%ﬂaﬁatzmmzﬂc@@-@((a)-tbtramméﬂ@é}h-@tﬁow)%a&%a@d 360 ngy

pot assi UR GRS MRFE® (dilfk-2 di nethyl formanmi de is stirred overnight at
80C. For V\fg\ﬁ(i ng u%(éillﬂbea Qéga%lfl\ii'%e’?ﬁ%?(%r}ﬁé‘ geetafeutidy with water and

ext ract edMass speattuiny (ESI k tratre= 4Zbqveenbi ned. organi ¢ phases are -washed with
saturated sodiumchloride solution, dried over magnesi um sul phate and

evaporated. The crude product is further reacted w thout any nore

puri fi cayf2pn2-afhelods (LA mﬁg 9 H%OM— .The follow ng conpounds are
obt ai ned _anal ogous| [tg rI%xrrgugl exy% equgé/rqdlnﬂ-yloxy]-benzocac|d

4-1 ( 3- chiFsvalug: Py dicp lgehyhe taylers ctfefdenetieiforkygdy pf ur an- 3-yl oxy) - 7- (4-
Mass spectrum (ESI"): m/z = 337 [M+H]* '

- (3)  2-amino-4-hydroxy-5{1 -(tert.-butyloxycarbonyl)—piperidih—4-yioxy]-
benzoic acid

Ry value: 0.23 (silica gel, methylene chloride/methanol/acetic acid = 90:10:1)

Example V

2—nitro-4~benzy|oxy-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.

“Revalue: 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 V!

Benzy! 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




br ono- but yl oxy)-q uinazoline Rf value: 0.84 (silica gel, ethyl

acet at e/ met hanol = 9:1) (2) 26 September 2006
4-1(3-chl gr 4f|uoro phenyl ) am no] - 6(1tr|fluoroacetyl pi peri di n-4-yl oxy)
- 7-et hox\/N(g 9ne Mass spectrum4ES|I'): mz = 51PCHEPOBNMEdE2(3)

4-1 ( 3- chloro4fluoro phenyl)arn'no] 6-(1-trif|uoroacety| pi peri di n-4-yl oxy)

- 7-(2-m Q t hox uin azo in e Rf value: 0.38 (silica gel,

met hy| eneféﬁnﬁ?‘f S' S‘H’e%{'%%lﬂ%{nam@@ while\aeelng witbtaruise 0a$. I The mintaress 543, 545
[ MiH] ' ExstirdefoXbone hdug ropyrimidin-2-on
Prepared b h){dr]cj)qggnol F??ﬂq?%lﬂtéigg@\él}atugglqﬁ%b%ﬁ ﬁéiﬁ‘gt hyl ) - 3- net hyl -
tetr ahydrB%qu %ﬁ@rbpﬁyllch@cf@raeaedded ohftgral. b aduremheneactidrviat ed

h | t tenber 2006 WD
o 85 0ccoTiP R AGRR B g A IBPr A ERENGIHES: afd 2B A BT OF ot o)
ﬁ;:et at ti/5 gmﬂfatﬂmmmdmare addabdmp&:ﬁ@ﬂhﬂe toofty Wik Bh iMepatrs At rum (ESI )
o2
1-(2- benﬁ%’%@q %‘t"ﬁkﬁ% 'SSSt'ﬁ@érRMef@'QhFﬁWHP@ﬁy?ﬁnmefahﬂe mmbrnedpmtred by

react i ng 100( b@%zc\’i{rﬁzxé{m@tamﬂ's)hrrbﬂ%@é‘ﬁ(&hgp%@f ng§|enlt|?q\|mREratture thyl

i odide in_the presence of potassiumter
di met hy! f BiafeifiPdeaetionmbitere istevaperated ndewnmh v‘aatlublat 60 °82aricbadidecptonel , et hyl

acet at o TRIANREARARE TGRS HRL @ radQ i S SRESAd i (551 )

"mz = 249
1-(2- benmhﬁ)(lyecéemdadtstaeé Inesye e i Wil iaft Zuflitatdd ﬁcﬂﬂurﬁdcﬂ?é/n&ef eating

1-( 2 be”%%lu?fé}’] grrehg ozler mgénggllu%r gulgt[tgtgya!n)d-:vra%%r;\tﬁed
The residue is stirred with diethyl ether, while 2-nitro-4-benzyloxy-5-
(tetrahydropyran-4-yloxy)-benzoic acid crystallises out as a by-product. This is
filtered off and the fiitrate is evaporated down. The main product remaining is
benzyl 2-nitro-4-benzyloxy~5—(tetrahydro-pyran-4-yloxy)-benzc>ate, which is
~ saponified without any further purification to form carboxylic acid (see
- Example V).

The following compounds are obtained anatogdusly to Example VI

(1) benzyl 2-nitro-4-benzyloxy-5-( (S)-tetrahydrofuran-3-yloxy)-benzoate
Rf 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—y|oxy]-b_enzoic
acid

No reaction is carried out with benzyl bromide.

R value: 0.40 (silica gel, methylene chloride/methanol/acetic acid = 90:1 0:1)

Mass spectrum (ESI'): m/z = 381 [M-HJ

Example VI!

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




otassiumtert.-butoxide in N N-dinmethylformam de at anbi ent tenperature. B
I[F)%f value: 0.42 (silica gel, ethyl acetate/ nmethanol/con2é Sepfember208moni a =

90:10:1 m(ESI'): mz = 235 [MH' Exarrple X'V _
1-(2- be)nzmj%ﬁgg%%{ t et rahydr opyr i nf#di n- 2- one Pr epRE@UVBEROYE@IO8A ng
2- benzyl oxy-ethyl ami ne with 3-chl oro-propyl -i socyanate in tetrahydrofuran.

: | / met h | / . agueous ammoni a =
00: 10: 1) RepeeisSor 4By o Ptp AR heryammas. plesridinieyison 26
Sept enber 7%%0x¥@tﬂﬁz@ﬁﬁé%y@o&%ﬁ&@%@ﬁgq@( eﬁ?—ﬁhf?ir%xycarbonyt)-z
- but yl oxygar bonyl am i no) - cycl ohexanol Prepared [by redacti'ng
3- am'yno-%:/ @%ﬂd@ﬂ%ﬁnm %rhd é@omg Potgssium pgibooatebiarfamé Ni M- R; he Iprese(r;cgmfof

[ aginnshi ki ; ' (201 t 50C val ue: 0.
(5111 ca garnyforidmib & Fufe E) it B rime eheliiie. Tathariaher oo: 10: 1
Mass spec®? o1 pENHign. -butyloxy@itoh)-Plordhe-Bl lafwhe arC a8RaYaAS 13 € obt ai ned

. 4 \/: 1 ‘
- anal o0onStakelion FiRD: ﬁsngfmg.mewmm:.gy?mawme
i atkirsg pp dds dilotedmii b - I
ncotate) | Nass Spect rum (Eay orer i &glted M L aepbite M
6= (1-t ri fYUIIPIOSE QGRNip PHapesafe waghest wWithdtupatetheadiimn-chi@ige Prepared by

TR TR oo MR U S Sl he bty o e 1
t et rahydrchrematngraphed through a silica gel column with ethy| acetate/methano! '
(95:5 to 90:1) as eluant. '
Yield: 370 mg (79 % of theory)
R value: 0.33 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI'): mfz = 544, 546 [M-HY

The following compound is obtained analogously to Example VIi;

(1) 4-{(3-chloro-4-fluoro-phenyljamino]-6-{1 {2-(tert.-
buty!oxycarbonylamino)—ethyl]—piperidin-4—yioxy}-quinazoline
- Rrvalue: 0.38 (Reversed phase ready-made TLC plate (E. Merck),
~ acetonitrile/water/ triflucroacetic acid = 90:50:1)
Mass spectrum (ESI): m/z = 516, 518 [M+H]"

Example VI

4-[(3—chIoro—4—ﬂuoro-phenyl)amino]—6-(piperidin~4-y|oxy)-7-methoxy—
quinazoline-dihydrochloride '

Prepared by treating 4-{(3-chloro-4-fluoro-phenylyamino]-6-[1-(tert.-
butyloxycarbonyl)-piperidin-4-yloxy}-7-m ethoxy-quinazoline with concentrated
hydrochloric acid in dioxane at ambient temperature. |
Rr value: 0.53 (Reversed phase ready-made TLC plate (E. Merck),

- acetonitrile/water/ frifluoroacetic acid = 50:50:1)




Rf value: 0.48 (silica gel, ethyl acetate/nethanol = 9:1) Mass spectrum
(ESI'): mz = 342 [MrH~ The fol |l owi ng conpounds are oB6 Septeniben?@ldgousl| y

to ExanplWl: 1

6-(1-trif 35@:%99- pi peri di n-4-yl ox45 - 7- hydr oxy- 3H RGTIERPOBIGBOE20NE
Carried out with methyl trifluoroacetate in the presence of Hunig base in
nmet hanol . (silica.ge net hyl ene chl ori de/ nmet hanol = 4:1)
Mass spectrum ?E@fumgﬁg?'} [@ﬁ-—i}“ 5@ﬂdﬁﬂ1ye XVII 26 Sept enber 2006 WO
03/ 082290 49 PCT/ EPO3/ 03062

2-nitro-5z[ 1-(tert.-butyloxycarbonyl)-piperidin-4-yloxy]-benzoic acid 21.00
g pot assi fllpwing,cereRP Ul Ale elfasecdanaibgeusty tooAdod Ex@nipiéhant . -

butyl oxycarbonyl ) - pi peridin-4-ol in 120 nl N, N-di net hyl f or mam de while
cooling with an ice bath, while the tenperature is kept below 10C. The

m xture i(d)std- fml@@“d‘@'ﬂ—}ﬁOkﬂF?BHi&IUIrﬁkdﬁhmlbﬁéx‘@ﬂnﬂ@or‘é@@éhé‘gm th an ice bath,
-ni.tro-benzoic acid are ad fter another

then 11.
three hou(?%mgfjﬁé't Wéthéf' %?foﬁ?‘%tf%?‘é'd i “’fﬁiUY'@ﬂe@htO@IdWater adj usted to pH 1

wi th conMasdysscreinn (ESE): a8j-0= and @)_q_[]act ed with ethyl acetate. The
combi ned organic phases are wash wth dilute citric acid solution, dried

. over magnesi um sul phate and evaporated. The residue is triturated with

di et hyl e, n ried. More product crystallises out
of the f?%?rgt(gﬁ}é?ﬁer?ﬂ r})& @%8%%@%*”@?%}*4% this is also suction
filtered C@ﬁdediputamthwmwoaébtﬁﬁa@d (e ethyénd Bﬁl@ﬁé{é Rf value: 0.43 (silica
gel , Y orj de/ nmet hanol /acetic ‘acid = 10:1) WMass spectrum (ES
I+): ZE( b%@?[ @4%%{"*’ Eﬁﬁ‘i{&'@éﬂ eady-made cTth?l@t@(Ef Mesck), phenyl ) am

i noJ - 6- (écbﬂoﬂﬁﬁ@ﬁhé{tbﬂﬁhfﬁ%r’o é‘hc,‘laéﬁ}:loxy% ’I-Soq]ﬂ' nazol i ne and |

4-1(3-chloro-4-fluoro-p am no | oracetyl - pi peridin-
4-yl oxy) N@ﬁm@wmﬁeﬁs;) Mz = 262 [M+H]"

Example IX

4-[(3-chloro-4-fluoro-phenyl)am ino]-6-[1-(tert.-butyloxycarbonyl)-piperidin-4-
- yloxy]-7-methoxy-quinazoline

A solution of 7.80 m! diethyl azodicarboxylate in 100 ml methylene chioride is
added dropwise to a mixture of 10.00 g 4-[(3-chloro-4-flucro-phenyl)amino]-6-
hydroxy-7-methoxy-quinazoline and 9.40 g 1-(tert.-butyloxycarbony!)-4-
“hydroxy-piperidine and 12.40 g triphenylphosphine in 400 mi 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
chloridelmethanql (98:2 auf 95:5) as eluant. The crude product obtained is
- combined with diisopropylether, stirred overnight therein, suction filtered and
dried. ‘
- Yield: 5.34 g (34 % of theory)
Rr value: 0.46 (silica gel, ethyl acetate/methanol = 1)
Mass spectrum (ESI*): m/z = 503, 505 [M+H]*

Example X




Prepared by reacting

4-1 (3-chl oro-4-fl uoro-phenyl)am no] - 6-(pi peridi n-4-yl 02¢ SepigmbaddObi ne with
bronoacetc _acid chloride in the presence of Honig base in tetrahydrofuran
at anbienpﬁgéﬁ%gﬁ%QQﬂwa A mixture of #Be brom ne and @ pEPIE/OITEPOUNds is
obtained. Rf value: 0.43 (silica gel, nethylene chloride/nethanol = 9:1)
Mass spectrum (ESI+): mlz =493, 495, 497 [ML +H]' and 449, 451, 453

[ M+H] " The foll owi ng conpounds are obtained anal ogously to Exanple XVII|

(1) 4-[(3-chloro-4-fluoro-phenylamingl-6-

4-[(3-chl oro-4-fluoro- _hgnyl 3/ ar‘nrmr?o }36@?%hcytqlr%?yég'%'t“w'9’{)Y)f)7e*ﬁ'@f9ﬂ‘ﬁ‘i yl oxy) -7
26 Sept enBelyOgdguUINAROlIE 082290 50 PCT/ EP03/ 03062 ~ met hoxy- qui nazol i ne The
reaction ' dl value: 0.59 (silica

gel, ethyl' ace “COREO-Aiifirauheahanine5-(teBahydirapydhss spect rum

et iyl 3o ([ A otz Span Ay ) carboa POt eremionene. i 260 e
Prepar ed i %'HEI ¢a{gonate(ip i/ chpathwdfosrhdrmintehie syilrbd Heiriybeagol € with

t hyl 1 qgh ' ; MPAR . anbient. t t . Th d duct i
Tenc ed T ChaohEhEUe fie' e Plord MR i Ll e weten 9 sgraeounds ar o

~obt ai ned wittabthybasttpte. IHexeombigedlokgarkidbhases are wash w'tpl_satur ted
)car%{ony?c]I é I m gazol -1-

1-met hyl -3-f(ci s 2, 6-di.net hy) - mor phol i n-4-yl

i um i odi d%’%’ﬁ@f%l&’% l4ton, éi”ﬁ' QyehB1agnesivn sulpbate andrevaporatéctonc. aqueous
ammoni a TheP&udi8 ptddid)is f Wi - P = ,
1- et hyl - 3- ( 2- o Py o iher reacied Without any Mere AUIACRtRNL) - 1-i um i odi de  RF
- val ue: ~ 0.Ydeld{ 650 ima(Yeth ofthegty)acet at e/ et hanol / conc. aqueous ammoni a =

90: 10: 1) Exampl e XX

The following compounds are obtained analogously to Example X;

(1) 4—[(3-phIoro-4—ﬂuoro—pheny!)amino]—6—((S)-tetrahydrofuran—3~yloxy)—7—(4—
bromo-butyloxy}-quinazoline ‘
Rrvalue: 0.84 (silica gel, ethyl acetate/methanol = 9:1)

(2) 4—[(3-chIoro-4-ﬂuoro-phenyl)amino]-6-(1—triﬂuoroacetyl—piperidin—4—ylo_xy)-
7-ethoxy-quinazoline
Mass spectrum (ESI*): m/z = 513, 515 [M+H]*

(3) 4-(3-chloro-4-flucro-phenyliam ino]-6-(1-trifluoroacetyl-piperidin-4-yloxy)-
7-(2-methoxy-ethoxy)-quinazoline

Rr value: 0.38 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI"): m/z = 543, 545 [M+H]'

Example Xl

1—(2-hydroxy—ethyl)-3—methyl—tetrahydropyrimidin-2-on '

Prepared by hydrogenoiytically cleaving 1-(2-benzyloxy-ethyl)-3-methyi-
tetrahydropyrimidin-2-one in the presence of palladium on activated charcoal .
in methanol at ambient temperature.




3-[([1, 4] oxazepan-4-yl)carbonyl]-3Him dazole Prepared by reacting
[ 1, 4] oxazepan with N, N -carbonyl diinidazole in the pr 86 Saptembér 2006
triethylamne in tetrahydrofuran at anbient tenperature. Rf value: 0.30
(silica g¥VO Q¥/B§R2%eet at e/ net hanol / camc. aqueous anMpGHErHE/ASd) Mass
spectrum (ESI ): mz = 196 [ MtH = 26 Septenber 2006 WO 03/082290 51
PCT/ EPO3/ 3066 grb% foll ow n conpounds are obtai ned anal ogously to Exanpl e
xx: (1) 3! U§ &ﬁ'i&%tgﬁhe hurgaetttefmathanplicormongldeBampigag el e Rf
val ue: 0. 46:1cst) i ca gel, ethyl acetate/nmethanol/conc. aqueous ammonia =
90: 10: 1) ﬁ/é)& 3 [ (2- et hyI mor phol i n-4-yl ) carbonyl ]-3Him dazol e Rf val ue:
0.43 (sil sgplectrarhii SI5k et/ate! S®\HaIHP! / conc. aqueous ammonia = 90: 10: 1)
Exanpl e XXI 4-[(3-chl oro-4-fl uoro-phenyl)am
inol-6-(1-trifluoroacetyl - p| peri di n-4-yl oxy)-7- hydroxy-qui nazol i ne
Pr epar ed ByatnpeaXilng
. 4-[(3-chl oro-4-fluoro-phenyl)am no]-6-(1-trifluoroacetyl -

pi peri di n-4-yl oxy) - 7- acet oxy- qui nazol i ne- hydrochl oride with saturated

sodi um h nmet.hanol_ at anbi ent tenperature. In
addi tion y?%%%ﬁgylgﬁg ) grn?)%hgt fe?rggxaropynmldm-z -on
4-[ ( 3- chl Prepaded byoesct -ba - -2

g e a-benzyie Btﬂyﬂb' ﬂéﬁ"a’b ng éggnmrdbn 2 Pt d‘dYétP Rf val ue:

4-yl oxy) -7- o ui nazoline is also’i'sola

- 0.20 (si |T8§K’g J(‘Y“?Tg\ the REpgenge Sfrhalessiemktenobutox@l ih)N, Nvass spectrum

(ESI-): rdithethyRdm wi_ng conpounds are obtai ned
ngﬁée %H}Jlew?er{w%lla?ure

" anal ogously to Exa

- 4- [ (3- et Hymplugs KB (9ikicd gel] eiyhsicktate/metigidiesic. cuqu&%aelahnﬁon‘éa”' ed out
with 40 (@Osféiwm hydr oxi de solution in ethanol. Rf value: 0.32 (silica gel,

et hyl aceta Mass spectrum (ESI'): mz = 292 [ M+H]'

Mass spectrum (ESI*): m/z = 249 [M+H]*

Example XIli

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.
Rr value: 0.42 (silica gel, ethyl acetate/methandl/conc. agueous ammonia =
90:10:1)

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

Exampie 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. agueous ammonia =
90:10:1) |

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

Example XV




Exanpl e XXl |
6-(1-trifluoroacetyl -piperidin-4-yl oxy)-7-acet oxy- 3H qé Segteinber-406ne

Pr epar ed by reacti rag&DG (1-trifluoroacetyl -piperidin-4-yl oxy)-7-hydroxy-3H
26 Sept en¥¥y 03/ 082290 52 PCABEP03/ 03062 quipTaggiPo3/asomze W th
acetic anhydr| de in pyridine at 80C. Rf value: 0.60 (silica gel, nethylene
chl oride/ methanol = 9:1) Mass spectrum (ESI ): mz = 400 [ MtH| '
Preparation of the end conpounds: Exanple | 4-[(3-ch

| or o- 4-f | 8Q#eHt ydr of ur an- 3-yl oxy) - 7-

met hoxy- anazolwg*%é%dﬁmm% ﬁ%@h@% 300 ng of

4-1(3-chl Bf&pﬂed |Wﬁemtmﬁmlﬁmcv@ﬂoh§xﬁr¥(§lrvﬂWdaJieﬁ’%hgwwro&#b&?ﬁ time in 6
m acetonﬂ |l e are ed with 114 pl XY= tetrahy rof uran and
370 ny trif SHE ﬁ&?’&%gﬁﬁﬁ'? Ianﬂﬁ‘@d”%@”ﬁweoﬁféilmnlwafﬁbéﬁ &hab@&%ﬂ ate are added

and the rRARILETD B (LGS LS nilthyIERE AR oAby BIPLENL L emper at ure.  For

. working up the reaction mxture ter e evapor at ed
down i n VABOWNIARSAGQidE product is purified by chromatography over a

silica g a thanol (95:5) as eluant. Yield: 53
ng (15 %eNg?gQ%gory E@ﬁf% "pgfjﬁi]wﬁi 8C Mass spectrum (ESI'): mlz = 390,
- 392 [MtH] + The foll owi ng conpounds are obtai ned anal ogously to Exanple 1:

The following compounds are obtained analogously to Example XV:
(1) cis-4-[N—(tert.-butyloxycarbonyl)—N-methyl-amino]—cyclohexanol
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 B-(piperidin-4-yloxy)-3H-quinazolin-4-one x 2
trifluoroacetic acid with trifluoroacetic acid anhydride in the presence of
triethylamine in tetrahydrofuran.

Rr value: 0.48 (silica gel, ethy| acetate/methanol = 9:1 )

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

The following compounds are obtained analogously to Example XVI:

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

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

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

Exampile XVII




1) 4-[(3-chloro-4-fluoro-phenyl)ani no]-6-(tetrahydropyran-4-yloxy)-7 26
(Se|)ot em[:)((ar 2006 WD 03/082290 53 PCT/ EP03/ 03062 met hox6 §eptamber 206 Cl

NH -~o~a val ue: 0.54 (silica gel, ethyl acetate/nethanol = 9:1)
Mass spec%?ﬂ%%%q mz = 404, 406 BSWH' (2) PCT/EP03/03062

4-[(3-chl oro-4-fluoro-phenyl)amno]-6-[cis-4-(tert.- _ _
but yl oxycar bonyl am no) - cycl ohexan- 1-yl oxy] - 7- met hoxy- qui nazoline cl F NH
NONH CH3 O~-0O0 H3CL H3C\CH3 Rf value: 0.70 (silica gig’[ﬁﬂﬁy! (3)
acet at e/ nirtiedaH[15(téH. WutyMRSSarbBR I?-r ?Eﬁ axyThénznid Lk

4-[(3-chloraq-4- f[I jor_o- phsénv?) am ng _pE:T_BP hr‘%‘%"?’ﬁﬁyﬂ?‘%{?&‘.‘% 3-yloxy)-7-

met hoxy- qé RRZpPetassigm-tart outoitie afdladdbdbatchwise to 25.14 g 1-(ier -

butyloxycarbonyl)-piperidin-4-ol in 120 mi N,N-dimethylformamide while

F

cooling with an ice bath, while the temperature is kept below 10°C. The
mixture is stirred for a further 30 minutes while cooling with an ice bath, then
11.60 g of 5-fluoro-2-nitro-benzoic acid are added. After another three hours
the reaction mixture is poured onto water, adjusted to pH 1 with conc.
hydrochiloric acid and extracted with ethyl acetate. The combined arganic
phases are washed with dilute citric acid solution, dried over magnesium
sulphate and evaporated. The residue is triturated with diethyl ether, suction
~ filtered and dried. More product crystallises out of the filtrate after standing for
some time, and this is also suction filtered and dried.
Yield: 9.58 g (42 % of theory)
R value: 0.43 (silica gel, methylene chloride/methanol/acetic acid = 90:10:1)
Mass spectrum (ESI*): m/z = 367[M+H]*

Example XVIil

4-[(3-chloro-4-fluoro-phenyl)am ino}-6-(1-bromacetyl-piperidin-4-yloxy)-
quinazoline and 44(3-chloro-4-fluoro-phenylyam ino}-6-(1-chloracetyl-piperidin-

4-yloxy)-quinazoline

Prepared by reacting 4-[(3-chIoro-4~fluoro-phenyl)amino]—6-(piperidin-4—yfoxy)-
quinazoline with bromoacetic acid chloride in the presence of Hunig base in
tetrahydrofuran at ambient temperature. A mixture of the bromine and chlorine
compounds is obtained.

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

Mass spectrum (ESI*): m/z = 493, 495, 497 [IM1+H]" and 449, 451, 453
IM2+H]*

The foliowing compounds are obtained analogously to Example XVII!;

(1) 4»[(3-chloro-4-ﬂuoro-phenyl)am ino]-6-(1-chloracetyl-piperidin-4-yloxy)-7- -




CH3 26 Septenber 2006 WO 03/082290 54 PCT/ EP03/03062 Rr value: 0.64

(silica gel, ethyl acetate/nethanol = 9:1) Mss spectr 2mSefasinber 2006z = 390,

392 [ M+H] ! éﬁ%ﬁ%&chl or o- 4-fl uoro- phenyl )am no]-6-[trans-4-(tert. -

but yl oxycé{v P 919)) - cycl ohexan- 1- ybBxy] - 7- net hoxy- e TVEFDI/oc06 Ll F~ |

NHcx a NH CH3 10O H3CL H3C CH3 Rr value: 0.65 (silica gel, ethyl

acet at e/ net hapgl,, = 9: 1 Mass spectrum (ESI'): mlz = 517, 519 [MtH' (5)

4-1 (3-chl oro- Q%HITW'%Q REPHNS ami no] - 6-[ 1- (tert. - butyl oxycarbonyl )- p iperid

i n- 4-yl oxYhe feastidnonaye s BIAt22404H BSiofd -/ ON NCH3 OCGB HC3

relting paint. 184 Nos bacoaln Bilof E&eﬁﬁ'w@?% 503, 505 [ MeH' (6)

4-[ ( 3- chl bf ¥glkes @-@gr@”@ﬁéﬁgIeﬂa}rhme}ateﬁnqetbanalhwﬂmoaqmmrs?amh@*ﬁé =7-
90:10:1)

Mass spectrum (ESI): m/z = 477, 479, 481 [M-H]

Example XIX

1 -methylr—S—[([ 1 ,4]oxazepan-4~yl)carbonyl]—3H-imidazol-1 -ium-iodide

Prepared by reacting 3-[([1 4loxazepan-4-ylycarbonyl]-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 y 1 -methyl—3—[(cis-2,6~dimethy!—morpho|in-4-yi)carbonyl]—3H—imidazol—1 -
ium-iodide

Rt value: 0.12 (silica gel, ethy! acetate/methancl/conc, agueous ammonia =

90:10:1)

(2) 1-methyl-3-{(2-methyl-m orpholin-4-yl)carbonyl}-3H-imidazol-1-ium-iodide

R value: 0.02 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =
90:10:1) '

Example XX

3-[{[1,4]Joxazepan-4-yl)carbonyl]-3H-imidazole

- Prepared by reacting [1,4loxazepan with N,N'-carbonyldiimidazole in the
presence of triethylamine in tetrahydrofuran at ambient temperature.
Rs value: 0.30 (silica gel, ethyl acetate/methanol/conc. équeous ammaonia =
90:10:1) |
Mass spectrum (ESI): miz = 196 [M+H]*




062 cl F
t hox ui nazol I ne 26 Septenber 2006 WO 03/082290 55 PCT/ EP03/ 03
gﬁ N_ yOqO "N OCH3 Rf value: 0.52 (silica gel, n@6591btember2006

de/ 9:1 Mass spectrum(ESI ): mz = 404, 406 [I\/H—I] (7)

Zt”[?gl-cﬁl m@% p%enyl ) ami no] - 63{ 1- met hyl - pi per |Rﬁ‘ﬁE4P—QBV@BQ@2—

met hoxy- qui nazol i ne F Cl NH ON-- / O N~CH 3(8)1 CH3 nelting point: 218C
417 9 [ MkH] '

Tf?ssgﬁfzf‘gr@@h% "ﬁu H??f&%bh 'D%"I-’ FP%FPQQU%IY@ Example/Kgxycar bonyl ) -

pyrro | id i n-3-yl oxy]-7-methoxy-q ui nazol i ne Carried out with

di i soprop rboxylate in nethylene chloride. Rf value: 0.51 (silica

gel, neth I)e?]%?‘??fﬁ 2@‘% W&WWOWQKHBCMQWIBMMMD(GESI '): mz = 489,

49 LM H R, ik .20 Tl gol. oyl acetat/melnanslipne:apoLR PO T) -

pi peri di &I 1Ixy] - 7- et hoxy qu inazol ine Carried out wth diisopropyl

azodi carboxylate in nethylene chloride. Rf value: 0.56 (silica gel,

nmet hyl ene chl ori de/ met hanol = 9: 1)
(2)  3-[(2-methyl-morpholin-4-yl)carbonyl]-3H-imidazole

Ry value: 0.43 (silica gel,. ethyl acetate/methanol/conc agueous ammaonia =
90:10:1)

Example XXI

4-[(3-chloro-4-fluoro-phenyliam ino}-6-(1-trifluoroacetyl-piperidin-4-yloxy)-7-
hydroxy-quinazoline

Prepared by treating 4-{(3-chioro-4-fluoro-phenylyamino]-6-(1 -trifluoroacetyi-
piperidin—4—yfoxy)—7—acetoxy—quinazoline—hydrochioride with saturated sodium
hydrogen carbonate solution in methanol at ambient temperature. In addition
to the desired product, some 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-
4-yloxy)-7-hydroxy-quinazoline is also isolated as a by-praoduct.

Ry value: 0.20 (silica gel, methylene chloride/methanol = 20:1)

Mass spectrum (ESI): m/z = 483, 485 [M-H}

The following compounds are obtained analogously to Example XXI:
(1) 4~[(3-ethyhyl-phenyl)amino]~6—hydroxy-7-methoxy-quinazoline
Carried out with 40 % sodium hydroxide solution in ethanol.

Rr value: 0.32 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 292 [M+H]*

Example XXI|

6-(1 -trifluoroacetyl-piperidin-4—yloxy)-T-acetoxy-SH—quinazolin-4—one

Prepared by reacting 6-(1 -trifluoroacetyl-piperidin-4-yloxy)-7 -hydroxy-3H-




Mass spectrum (ESI-): mlz = 501, 503 [MH 26 Septenber 2006 WD 03/082290
56 PCT/ EP03/ 03062 (10) _ 26 September 2006
4-1 ( 3-chl -4-f] uor o- phenyl )am no] -6-((S)-tetrahydrofuran-3-yl oxy)-7-[ 2-
( 3- met hyl %BOQ?SE)ﬁ%&%medr opyrimidin-152l)-ethoxy] - qui regUIERFES/GR062 ed out
wi th diisopropyl azodicarboxylate in nmethylene chloride. nelting point:
235C Mass .U ESI'"): mz = 516, 518 [ M+H ' (11)
4-[(3-chl 8}?@%%5;@‘?64%9- Wﬁérﬂﬂeﬁ%ﬁﬂmﬁ?”@ [apyridita at 801G/ | oxycar bonyl ani no) -
cycl ohexaRy kayle0®¥H0 (GilidBIdEP e é?%z(g{ - i ed wi th diisopropyl

( ' !ori é{)ﬂ%/m%ﬁ%ﬂo? "Oé.? gg

azodi carm | ate i n nethyl ene chl val ue: (silica gel, ‘ethyl
acet at e/ neckun: (BS1 vave <R IMui*(ES 1-): mz = 515, 517 [MH (12)
4-1(3-chl oro-4-fluoro-phenyl)am no]-6-{cis-4-[N-(tert.-butyl oxycarbonyl)-

N- et hyl - ami no] - cycl ohexan- 1-yl oxy}- 7- met hoxy- qui nazoline Carried out with
di i sopr opFreperetivre ef thexgricdhtempoumas:hyl ene chloride. Rf value: 0.37 (silica
. gel, methylene chloride/nethanol = 9:1) Mass spectrum (ESI'): mz = 531,
533 [M+tH " (13) 4-[(3-chl oro-4-fluoro-phenyl)am no]-6-{trans-4-[N-(tert.-
but yl oxycBx&enld 1 - N-net hyl - am i no] - cycl ohexan- 1-yl oxy} - 7- net hoxy-

gui nazoline Carried out with diisopropyl azodicarboxylate in nethylene
-chloride. nelting point: 231 C Mass spectrum (ESI'"): mz = 531, 533 [ M+H'

Exanpl - ehhar.9- 4 _phenyl)am i no] - 6- (ci s- 4-
o tyel ka0 Bl phe I BFRY S BB b yia oot f ¢ aci d 26
© Sept enbermelRRy-dMMB21iA82290 57 PCT/ EPO3/ 03062 . F / o

cl
NH
o
X o,
'“C@ Cr
P
e
CH,

300 mg of 4—[(3-chEoro-4-fluoro-phenyi)amino]-6-hydroxy-7-methoxy-
quinazoline in 6 m| acetonitrile are combined with 114 MI {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-_chIoro-4-f|uoro-phenyl)amino]—6-(tet_rahydropyran—4-yfoxy)~7—




C V1 NHN N\ O- N-12 | CH3 Prepared by treating '
~ 4-[(3-chl oro-4-fl uoro-phenyl )ami no]-6-[cis-4-(tert.- 26 September 2006

but yl oxyc 1J20) - cycl ohexan- 1-yl oxy] - 7- met hoxy ui nazoline with
trifluor o@@g%ﬁ%% in met hyl ene Ch|%3l de at anbi ent PCdiipBP3{0B062 nel ting

point: 221 C Mass spectrum (ESI'): mz 417, 419 [M+H' The fol | ow ng
conpounds ar gously to Exarrpl e 2: (1)

4-1 ( 3-chl oroe% m Wpﬁﬂﬂ{#) am no] - 6- (trans-4-am no-cycl ohexan- 1-
yloxy)-7-meth oxy-qui nazo¢ii ne F/ C INH\ \ O NNO-NH 12 CH3

Mass spectrum (ESI+): mz =r417i 419 [ MtH] ' -
4-[ (3-chl oro-4-fl uoro-phenyl) 0] - 6- ( pi peri di n-4-yl oxy) - 7- met hoxy-

qui nazoline x trifluoroacetic N|_:|/ Cl \'I NHO NO\NH NCH3 nelting
poi nt: 232C :
OO0
L~ 5
e
CH,

- Rrvalue: 0.54 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI): m/z = 404, 406 [M+H]"

| (2)  4-[(3-chloro-4-fluoro-phenylyamino]-6-[cis-4-(tert. -

butyloxycarbonylamino)-cyclochexan-1 -yloxy]-7-methoxy-quinazoline
Cl

el
é@f@

HC>L

Ry 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-phenyl)amino]-6-((R)-tetrahydrofuran-3-yloxy)-7-
methoxy-quinazoline




26 Septenber 2006 WD 03/082290 58 PCT/ EP03/ 03062 Mass spectrum ESI

mz = 403, 405 [M+rH = Exanple 3 26 September 2006

4- [(3- chl oro- 4-fl uor o- phenyl ) am no] - 6- (ci s- 4- met hanesul phonyl am no-

cycl ohexaO103/D8RFIC 7- net hoxy- qui nazéKi ne F / Cl f NHRETHRO3/03062- N O H SO
CH3 CH3 Prepared by reacting

4-[ (3-chl oro-4-fl uoro-phenyl éam noj - 6- (ci s- 4- am no-

cycl ohexdhvalug §8A (shicreaah o ykﬁﬁﬁﬁ%’@b’n?ﬁ@nﬁl TRl uoroacetic acid with
nmet hanes de ence of Hunig base in
tetrahyd'rﬂ}c])%pggn é’?’ ﬂEb jr'1?ﬁ/?err3péec?a Da\ﬁ)llﬁf value: 0.77 (silica gel, ethyl

acet at e/ net hanol / conc. aqueous ammonia = 40:10:1) Mss spectrum (ESI +):

07 o 9% ¢ Uil 4T SHoA SR RS g Pt 1 ned anal ogousl ' to

- 4-[(3-chl 1 | am no-
eycl ohean- 1y e b S O I G2 0 Ge e

Rf value: 0.20 (silica gel, hyl acetate) Mass spectrum (ESI+): nlz = 495,

497 [ MtH]' 26 Sept enber 2

HCQ\

Ry value: 0.65 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*): m/z = 517, 519 [M+H]"

(5) 4-(3-chlioro-4-fluoro-phenyljamino]-6-[1-(tert.-butyloxycarbonyl)-

piperidin4-yloxy]-7-methoxy-quinazoline
o]

L,
Smo

H30 CH,

melting point: 184°C
Mass spectrum (ESI*): m/z = 503, 505 [M+H]"

(6) 4-[(3-chloro-4-fluoro-phenylyamino]-6-(tetrahydropyran-3-yloxy)-7-
methoxy-quinazoline




WD 03/ 082290 59 PCT/ EP03/ 03062 (2)

4-1 (3-chl oro- 4-f | uor o- phenyl ) ami no] - 6- ( 1- met hanesul phoﬂ?ﬁﬁmiﬁlpb‘m?@pﬁ 4-

yl oxy)-7-m et hoxy-quinazoline F C NHO N/ ONS O CH3 OCH3 R val ue:

0.59 (si IW&0§@822@0hyl acet at e/ met h&ifol / conc. aqueouBCaWEBOB/A386290: 10: 1)

Mass spectrum (ESI'): mz 481, 483 [MrH ' (3) :

4-[(3-chl oro-4-fluoro- phenyl )am no] - 6-{cis-4-[(3-chl oro- propyl)sul phonyl am

i no] - cycl ohexan- 1-yl oxy} - 7- met hoxy- qui nazoline F C kNHO NI | I \N

O-NO'~iCl 1 HOCH3 The FeagtNon takes place with

3- chl or opr opansul phonyl chl or Rf value: 0.79 (silica gel, ethyl

acet at e/ net hanol = 9:1) , Mass Sspectwrum (ESI-): mlz = 555, 557, 559 [MH|

(4) 4-[(3-chloro-4-fluoro-phenyl)am nal-6gp{trans-4-[(3-chloro-

propyl ) sul phonyl am i no] - cycl ohex&iﬂ-\l‘ Oxy¥- 7<m et hoxy-qu i nazoline F Cl
Nk\ aOp T ~t pNN"

-
N
CH,

- Ry value: 0.52 (silica gel, methylene chloride/methanol = 9:1)
- Mass spectrum (ESI*): m/z = 404, 406 [M+H]'

(7)  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7 -

methoxy-quinazoline
NH
NS ©
L~ N.
N 0 CH
CH,

F

melting point: 218°C
Mass spectrum (ESI'): m/z = 417, 419 [M+H]"

(8) 4-[(3-chloro-4-fluoro-phenyhamino]-6-{(S)-1-(tert.-butyloxycarbonyl)-
pyrrolidin-3-yloxy]-7-methoxy-quinazoline
Carried out with diisopropy! azodicarboxylate in methylene chloride.
- Rfvalue: 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.—bﬁtyloxycarbonyi)-
piperidin-3-yloxy]-7-methoxy-quinazoline _

Carried out with diisopropyl azodicarboxylate in methylene chloride.

Rf value: 0.56 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI'): m/z = 501, 503 [M-HJ




HO CH3 26 Septenber 2006 WD 03/082290 60 PCT/ EP03/ 03062 The reaction

t akes place wi th 3-chl oropropanesul phonyl chloride. Rf2¢&eptember.2096(silica
gel, ethyl acetate) Mass spectrum (ESI'): mz = 557, 559, 561 [ MtH + (5)

4- [ ( 3- ch\Wied/g22e00- phenyl ) am no] - 64 1- net hyl car bonplopiEpesjodon24-

yl oxy) - 7-met hoxy-qui nazoline F C INH N\ xoO0O CH3 CH3 The reaction takes
pl ace with acetic anhydride. nelting point: 216C Mass spectrum (ESI'): mz
= 445, 4410} Mrl{B-chl@p-4-flucro-phenyl)amino]-6-((S)-tetrahydrofuran-3-yloxy)-7-[2-

4-[ (3-chl or 0-/4- - phenyl am nol - 6-4 1- [ (.di et hyl ami bonyl ]- pi perid
oyl oxy) - et BT B MO TES racn-aB | The
reaction Cakies quitaath aisopropyNagbaiebiokoritd anetaidy éll6rigdd val ue: 0. 28

- (Reversed ghase r_eadg-gmde TLC plate (E. Merck),” acetonitrile/water/
trifluor JBREPEPARY ¢33°G0: 50: 1) Mass spectrum (ESI+): mz = 474, 476 [M+H'

(7) 4-[(Jnstd gi}c,@;(;g@ﬁ[;E%qg{rml&egg%am@g%;ﬁml- [ (nor phol i n-4-yl) carbonyl ]

pi perid in-4- hoxy- qui naz

(11) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[3-(tert.-butyloxycarbonylamino)-
cyclohexan-1-yloxy]-7-methoxy-quinazoline
Carried out with diisopropyl azodicarboxylate in methylene chloride.
Ry value: 0.68 (silica gel, ethyl acetate/methanol = 9:1)
. Mass spectrum (ESI'): m/z = 515, 517 [M-HT

(12) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-[N-(tert.-butyloxycarbonyl)-
N-methyl-amino]-cyclohexan-1-yloxy}-7 -methoxy-quinazoline

Carried out with diisopropyl azodicarboxylate in methylene chloride.

R value: 0.37 (silica gel, methylene chloride/methanol = 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 diisopropyl azodicarboxylate in methylene chloride.

melting point: 231°C

Mass spectrum (ESI*): m/z = 531, 533 [M+H]"

Example 2

4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-amino-cyclohexan-1-yloxy)-7 -

methoxy-quinazoline x trifluoroacetic acid




------------- 26 Septenber 2006 WD 03/082290 61 PCT/ EP03/ 03062 F cl
NH O N~ NO NO CH3/MN O The reaction takes pl ace2efSemtember 2006
(mor phol i n-4-yl)carbonylchloride in acetonitrile. Rf value: 0.37 (Reversed
phase redd{d OBMAB2PBCE pl ate (E. Merck)sy acetonitril el pattgeposorbkpor oaceti c
acid = 50:50:1) Mass spectrum (ESI'): mz = 516, 518 [MtH"' (8)
4-[(3-chl oro-4-fluoro- phengl ) am no] - 6- { 1- [ ( met hoxynet hyl ) car bonyl ] -

pi peridin-4-yl oxy}-7-meth inazol ine F C NH--ON NOCH3 0 CH3
The reaction takes place w?@%;gxyaceti c acid chloride. Rr value: 0.80
(silica gel, nethylene chkofi hanol 9:1) Mass spectrum (EV): mz =

475, 477 [MeH' (9)
4-1 (3-chl oro-4-f1 uoro- phenyl)anﬂno 1 CY plperldln 4-yl oxy) - 7-
met hoxy- qui nazoline F C NH

Prepared by treating 4-[(3-chloro-4-fluoro-phenyl)amino]-6-cis-4-(tert.-
- butyloxycarbonylamino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline with
trifluoroacetic acid i in methylene ch!orlde at amblent temperature
melting point; 221°C
Mass spectrum (ESI"): m/z = 417, 419 [M+H]"

- The following compounds are obtained analogously 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
CH,

Mass spectrum (ES!"): m/z = 417, 419 [M+H]"

(2) 4-{(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-4-yloxy)-7-methoxy-

quinazoline x trifluoroacetic acid

meiting point: 232°C




xo | \N CH3 26 Septenmber 2006 WO 03/082290 62 PCT/ EP03/ 03062 The
reaction takes place with bronmocyanogen in nethyl ene cBbSepldmberr00Gal ue:
0.40 (Reversed phase ready-nade TLC plate (E. I\/Erck) acetonitril e/ water/
trifluor caePBEO8REPE = 50: 50: 1) Mass Sfpectrum (ESI') : POTIER0ZD306430 [ MtH]
(10) 4-[(3-chloro-4-fluoro-phenyl)an no]-6-{1-[(dinethylan no)sul phonyl ] -

© pi peridi nMééﬁél oxy}-7- methoxy qui nazoline F CI>kNH O N.. | 77" INNOVvV
S 10 7 S B8 M’z s 4463 4R5 (MKE]' pl ace with

N, N- di net hyl sul pharmyl chloride in acetonitrile. Rf value: 0.24 (Reversed
phase ready-made TLC plate (E. Merck), acetonitrile/water/ trifluoroacetic
aci d = 58mple 3kss spectrum (ESI+): mz = 510, 512 [MrH " (11)

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

pi perid in-4-yloxy}-7-methoxy-qu inazo line F C NHxo0OlL '1 CH3 ON \O
The r eact4-}(B-dridres4-lieRepMériyh=miAb Pk &- o ardLipheRYlantiRbor i de in

cyclohexan-1-yloxy)-7-methoxy-quinazoline

533:1 O,

O 3

Prepared by reacting 4-[{3-chloro-4-fluoro-phenyl)amina]-6-(cis-4-amino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline x trifluoroacetic acid with
methanesulphonic acid chloride in the presence of Hinig base in
tetrahydrofuran at ambient temperature.

Ry value: 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-fluoro-phenyl)amino}-6-(trans-4-methanesulphonylamino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline

R value: 0.20 (silica gel, ethyl acetate)
Mass spectrum (ESI"): m/z = 495, 497 [M+H]" .




acetonitrile. Rf value: 0.29 (Reversed phase ready- made TLC plate (E.
Merck), acetonitrile/water/ trifluoroacetic acid = 5026(Sﬂp1)>m9628@§t enber
2006 WD 03/082290 63 PCT/ EPO3/ 03062 Mass spectrum (ESI+): mz 552, 554

[ MEH] ' (1840 03/082290 59 PCT/EP03103062

4-[ (3-chl oro-4-fl uoro-phenyl)am no] - 6- (1- net hanesul phonyl - pi peri di n- 3-

yl oxy)-7-m et hoxy-qu inazo line Rf value: 0.33 (Reversed phase ready-mnmade
TLC plate (E. Merck), acetonitrile/water/ trifluoroacetic acid = 50:50:1)

w7 {s onie o PRIy Sy BRI et by o

i di n-3-yl oxy)yJ@cymTemI&diquyqqmlnazaﬂiriene nmel ting point: 249C Mass spectrum

(ESI+): mz = 467, 469 [MH + (14)

4-1 (3-chl oro- 4 fl uoro- pheny § no] - 6- [ 1- (2- met hanesul phonyl am no-

ethyl)-piperid in-4-ylox ]- / hoxy C]UI nazoline Rf value: 0.49 (Reversed
acetonltrl | e/water/ trifluoroacetic

, phase ready- made TLC pl at%'
acid = 50:50:1) Mass spectrum( S + 24, 526 [M+H ' (15)
4-1 ( 3- chI oro-4-fl uoro-phenyl)a @@ 1 (2 acetyl am no- et hyl ) - pi peri di n-
4-yl oxy] - 7-m et hoxy- g ui nazo | Fdn,4kes place with acetic

~anhydride. Rf value: 0.51 (Reversed pha reacb)é%[mde TLC plate (E. Merck),
acetonl trile/water/ trifluoroacetic aC| 1) Mass spectrum (ESI +):

m z 488 490 [M+H ' (16) 4-[(3-chloro-4-fluoro-phenyl)am no]-6-{trans-4

[ (di ‘rret hyl am i n8) sul phonyl am i no] - cycl ohexan- 1-yl oxy} - 7- met hoxy-

“qui nazol | (¥ tge Urathicilicardal aglby! aratale/mpethanl/oend. mauRous ampheniay chl ori de i n

acet oni t gol Ry 1)
R Mass spectrum (ESI*): m/z = 481, 483 [M+H]*

(3) 4-{(3-chloro-4-fluoro-phenyl)amino}-6-{cis-4-[(3-chloro-

_ propyl)sulphonylamino]—cyclohexan-1-onxy}—?—methoxy—quinazoline

&I\Q\fé

The reaction takes place with 3-chloropropansulphonyl chloride.
R value: 0.79 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI): m/z = 555, 557, 559 [M-HJ

~ (4) 4{(3-chloro-4-fluoro-phenylyamino]-6-{trans-4-{(3-chloro-
propyl)sulphonylamino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline

F

NH '

o
m\o i

P . S Cl

N 2 NN
i H o
CH,




Rf value: 0.69 (silica gel, ethyl acetate/nethanol/conc. aqueous anmoni a
90:10: 1) Mass spectrum (ESI+): mz = 524, 526 [ MtH]' 286 Sepewbecl000006 WO
03/082290 64 PCT/ EP03/03062 (17)

4- [ ( 3- chl W@ 031G8228P0- phenyl ) ami no] - 6q t r ans- 4- [ ( nor pRET/EPA3403D6ar bonyl am
i no] - cycl ohexan- 1-yl oxy}- 7- met hoxy- qui nazol i ne The reaction takes pl ace

W th (m)r_@k]ol i n-.4-y|l%%ar bonyl chloride in acetonitrile. Rf value: 0.38
(silica gEl® AN takes piae? wthrasbloreprgpanesulahonyhebloriden (ES 1+): iz =
530, 532 RMile: d.48)sitic

4-[(3-chloro-4-fl uoz(o- ahgﬁl;'/Ie;hgr]ﬁaﬁ% By {trans-4-[ (norpholin-4-

yl ) sul pde?ﬁ%lﬁP?‘Ffﬂ]méﬁgl ohekan 557y 569 y36 77[Mr ¥ hoxy- qui nazol i ne  The
reaction takes place with (norpholin-4-yl)sul phonyl chloride in
acetonitrile. nelting point: 237C Mass spectrum (ESI-): nmlz = 564, 566
[MH (19p) 44-[(3-C¢Mr°¥43—f|ﬂﬁbeWrﬁfl)ﬁhﬁﬁdlLé-%mﬁyléa&%nVﬁﬁigéﬂéiﬁ!-H-Phony| am no-
cycl ohexan- 1-éa{l oxTy?) - 7-met hoxy-qui nazoline Rf value: 0.66 (silica gel, -
ethyl acet at NV HAMEINXYLHUNaZAOS spect rum (ESI-): mz = 493, 495 [M H|
(20) 4-[(3-chloro-4-fluorg-_phenyl)am no]-6-(tetrahydropyran-4-yloxy)-7-(2-
acetyl am i no- et hoxy) - qui naz}@ The reaction takes place with
-acetylchloride in acet oni§! i '\mel ting point: 224C Mass spectrum (ESI"):
mz = 475, 477 [MtH' (21

4-[(3-chl oro-4-fluoro-phenyl) arg dropyran-4-yloxy)-7-(2- m
et hanesu | phonyl am i no- et hoxy) - gui ine nelting point: 227C Mass
spectrum (ESI'): mz = 511, 513 (22 \(

4-[ (3-chl oro-4-fl uoro-phenyl)am noj - 6-( Qlj|-|§ 3- acgfyl am no- cycl ohexan- 1-

- The reaction takes place with acetic anhydride.
melting point: 216°C
Mass spectrum (ESI'): m/z = 445, 447 [M+H]*

(6) 4-[(3-chIoro—4-f|uoro-phenyl)amino]—6—{1—[(dirhethylamino)carbonyl]—

piperidin-4-yloxy}-7-methoxy-quinazoline
cl NH
Nl/%Q:O\O

I
CH N
® H.C” TCH,

" The reaction takes place with N,N-dimethylcarbamoylchloride.

- Rrvalue: 0.28 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1) |

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

(7). 4{(3-chloro-4-fluoro-phenylyamino}-6-{1-[(morpholin-4-yl)carbonyi]-
'piperidin-4—yloxy}-7-methoxy.—quinazoline




y | oxy)-7-met h oxy-qul nazol i ne The reaction takes place with
acetylchloride in acetonitrile. Cs- and trans- isoner2@Beptenbai280®d by

chr omat og hy over a silica gel colum. Rf value: 0.43 (silica gel,

met hyl eneWﬁZEDaKJB@éBﬁEt hanol / cons aquedius ------ - ---PCT/ERG3/BepERnber 2006
WO 03/ 082290 65 PCT/ EP03/03062 anmonia = 90:10:1) Mss spectrum (ESI'):

mz = 459, 461 [MH "' (23)

4- [(3 ‘chl or o- 4- f | uor o- pherfy ¥ no] - 6- (trans- 3-acetyl am no-cycl ohexan-
1-yl oxy) - 7- met hoxy- qui nazol | he reaction takes place with acetylchloride
a -

in acetonitrile. G s- andCitrans- "Ntsoner are separated by chromat ogr aphy
over a silica gel colum. Rf val ue; 490(5' ica gel, nethylene

chl ori de/ net hanol / conc. aqueousN| a 90j 10: 1) Mass spectrum (ESIt):
Mz = 459, 461 [MH' (24) L

o

4- [(3 chl oro- 4-f | uor o- phenyl ) am no] 6- (tetrahy\fopyran 4-yl oxy)-7-(3-
acetyl am i no-propyl oxy)-gq u inazoline Thé&=3rea n takes pl ace with
acetylchloride. nelting point: 225C Mass speg rjm (ESI"): mz = 489, 491
[ MtH " (25) _

4-[(3-chl oro-4-fluoro-phenyl)an no] -6-(tet rahydr opyr an- 4-yl oxy) - 7- ( 3-

. met hanesul phonyl am no- propyl oxy) - qui nazoline nelting point: 222C Mass

_spectr umT(fESB'a):tlomﬂakes e wﬁB'(n'{othtﬂlfn-z{ -ghdarbonylchloride in acetonitrile.
4-1(3-chl 1- nethanesulphon | - pi peridin-4-

4-1| h
yl oxy) - qui er E‘lﬁ O#@ex&gﬁ%p%@é&% i Q%Téglpa’f?e(tﬁww%rﬁ ).chl ori-de /net hanol

= 9:1) %@ﬁ:)rﬁtﬁ%?\ﬁ/été'ﬁﬂ{'lﬁ%robceﬂé &cid 45? 0415)3 [MeH " (27)
4- [(3 chl oro-4-fl uor(oEglhen am no 1-[ Cnor phol i n-4-yl)carbonyl] -

Mass spectrum *): miz = 516, 418[M+H]

(8) 4-[(3-chloro-4-flucro-phenyl)amino]-6-{1{(methoxymethyl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline

=
NH
NT ™ ©
IL = N (0]
N 0 \ﬁ
CH,

9
CH,

The reaction takes place with methoxyacetic acid chioride.
Rrvalue: 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 O
§
- N
N 8] T
| \\N
CH,

methoxy-quinazoline
F




pi peri di n-4-yl oxy}-qui nazoline The reaction takes place with

(nor phol i n-4-yl)carbonylchloride in acetonitrile. Rf 26Sepemberf90¢silica
gel, nethylene chloride /nethanol = 9:1) Mass spectrum (ESI'): mz = 486,
488 [ MrH WQ 98j082290 . 62 PCT/EP03/03062
4-[(3-chl oro-4-fluoro-phenyl)amno]-6-(1-acetyl -pi peridin-4-yl oxy) 26
Sept enber 2006 WO 03/082290 66 PCT/ EP03/03062 quinazoline The reaction
takes place with acetic anhydride. Rf value: 0.50 (silica gel, nethylene

chl.ori de 41 417 [MtH © (29)
4- (3- chﬂ?@ﬁﬁ%‘déﬁ’ég% p@ﬁ?%ﬁ%’%@f"%&’%@%@l W@FW}%&%‘F—W%@% bonyl]- piperid
:\l n Nfldyl O;(Bﬂ»\‘a#l!ﬂ? r&éﬁl(R&eefEleddp’rmetready hmcfessl Blp%%ewftmemk% .

i me ride , silica ge me ene
chl ori de %]‘%l?é‘ﬁ’hﬂ[ﬂ%fl‘}‘%e@”i Lorgpcetic rﬁlﬁ#fé ): mz 9144 446 fllva]‘ (30)
4- [ (3- chiMaes 4pétah qQESTENY)A anpRok36 |{,|t+ S- 4 acetyl am' no- cycl ohexan-
~ 1-yl oxy}- 7- net hoxy- qui nazol i ne The reactl n takes place with acetic

anhydride. Rf value: 0.50 (silica gel, nmethylene chloride/nethanol = 9:1)

e e OU o Mot S AN kB -

i no) car bonyl mmlneyplbmweﬁmtﬂaew quinkzdlinget hoxy- qui nazol i ne The reaction

takes plage wi th N, N-dinethylcar bam)yl chloride. Rf value: 0.40 (silica
gel, met hy chI ori de/ net hanol 9:1) Mass spectrum (ESI"): mz = 488,
490 [ MHH] .

4-[( 3- chlcdro 4-f Horo phenyl)am noj - 6- [trans 4- (2- met hoxy- acetyl ani no) -
. cycl ohexan- 1-yl @ < e qU| nazoline The reaction takes place with
met hoxyaceti c | d r| :

\

H.C CHa

The reaction takes place with N,N-dimethylsulphamoylchloride in acetonitrile.
Ry value: 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-phenyl)amino)-6-{1-[(morpholin-4-yl)sulphonyl]-
. piperidin-4-yloxy}-7-methoxy—quinazoline

é@m@

7

S

w
A\S

o

n_/

The reaction takes place with (morpholln-4 yl)suiphony! chloride in
-acetonitrile.

Ry value: 0.29 (Reversed phase ready-made TLC plate (E. Merck),

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




Rf value: 0.35 (silica gel, nethylene chloride/nmethanol = 9:1) Mass
spectrum (ESI+): mz = 489, 491 [M+H ' (33) 26 September 2006

4-1 (3-chl oro-4-fl uoro-phenyl )an no] - 6-[ 1- ( 2- met hoxy-acetyl ) - pi peri di n- 4-

yl oxy] - quika@8(08229%he reacti on takesdl ace with net hBCTAEROBOZ86d
chloride. Rf value: 0.41 (silica gel, nethylene chloride/ nethanol 9:1) 26
Sept enber,, 2006 WD 03{5%82290 67 PCT/EP03/ 03062 Mass spectrum (ESI'): mz =
4-[(3-chl oro-4-fluoro-phenyl)am no]-6-(1-isopropyl oxycarbonyl - pi peri di n-
4-yloxy)-7-meth oxy-g u i n azo | ine The reaction takes place with

i sopr opy|(12h14H8fderat4flumio-plenydaning]6( $inéthangsiiphatyhpiperidin-3-

tate/ neth eous nia = 98:2:1) Mass spectrum (ESI'): mz
Ao e P eS8 G NS AT ) P (EsI™)

4- [ ( 3- chIRvaiuve: 0. 8B (Repéreay bhasé I’é’dd)ﬁm_(a@ecm_@ﬁra?é REMEicRT4- Y oxy) -
. qui nazoline, The reaction takes place wth bronocyanogen i n nethyl ene
chl ori de Bcefgniilgphwatertrflyoranaetic acigs 50iAhy | ene” chl ori de/ net hanol = 9: 1)

Mass. spegyg y *g =138 3 + (36)
4-[(3-chl Or%{%ﬁ%‘ﬁtug% éEngn'gllz)airghs%o - E%E?(di net hyl am no) sul phonyl ] -
: ﬁl Rf(rj! di n-4|—y| oxy}-qu: nalzol i ne The re?ct! ?n_ fakestl ac?a W tg 34 (sili

, i me oride in ace itrile. val ue: O. silica
gel oty Pend AT Ry dehibraiy T RaiolE ity -GptereaHppest ) iz - 450
482  MkH ' ( B¥drolidin-3-yloxy)-7-methoxy-quinazoline _ o
4-[(3-chl orto- 4-f| uor o- phenyl ) am no] - 6-{ 1- [ (nor phol i n- 4-yl) sul phonyl ] -
pi peri di MeURE BRIN: 27 kazol i ne The reaction takes place wth

hol pnsd- . lopided tonitrile. Rf | ue: 0.15 ili
ég}),rpcscM&s&?ﬁﬂ#gﬁ%ﬁ@&ﬁ%@&éﬁ%@%}mw onitrile val ue (silica

(14) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1 -(2-methanesulphonylamino-
ethyl}-piperidin-4-yloxy]-7-methoxy-quinazoline

R value: 0.49 (Reversed phase ready-made TLC plate (E. Merck),

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

Mass spectrum (ES!"); m/z = 524, 526 [M+H]"

(15) 4-[(3-chloro-4-fluora-phenyl)amina]-6-[1-(2-acetylamino-ethyl)-piperidin-
4-yloxy]-7-methoxy-quinazoline

The reaction takes place with acetic anhydride.

R 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]-8-{trans-4-
[(dimethylamino)sulphonylamino]-cyclohexan-1-yloxy}-7-methoxy-
quinazoline

The reaction takes place with N,N-dimethylsulphamoylchloride in acetonitrile.

Ry value: 0.69 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =

90:10:1) | |

Mass spectrum (ESI*): m/z = 524, 526 [M+H]"




Mass spectrum (ESI'): mlz = 522, 524 [M+H]' (38)
4-[ (3-chl oro-4-fluoro-phenyl)am no]-6-[1-(2-acetylam r?tg%l’mb)er%qogeridi n-

4-yl oxy] - qui nazol i ne The reaction takes place with ace de in
acetonltr\/iJ 82490 ng point: 221 C Rfss spectrum ( E%féi_’%%?gﬁzw 460

[ MeH® 26 Sept enber 2006 V\D 03/ 082290 68 PCT/ EP03/ 03062 (39)

4-[(3-chl oro-4-f | 1- bonyl
oi per | di AL 8. GO AR R ARG & fanrEl POIBROBRAT akces i hce wi th
N, N-di et hyl cgnmw]@h{uﬁ@}@gﬁsmﬁxaﬁa Jyl%xyPT /rh@eth@xy tomageline et hyl

acet at e/ net hanol / conc. aqueous ammonia = 95:5:1) Mass. s ectl‘l{I[TI(ES| ): mz
502, 504e[rEesiion igkes place with (morpholin-4- yl)carbonylchlon e in acetonitrile '

4-[(3 PR BlOlreBnenL g aRlrefindihahopd Bapi di n- 1-y1) carbony! |-

piperid i 'hoxy- qui nazol i ne eact ion takes place with
(pi peri dll\nesls-s;{je)ctrarrb(cﬁﬁ'll*):lmhlarq 820, 532 Wl‘dl]é 0 51 (silica gel, ethyl
acet at e/ met hanol / conc. aqueous ammonia = 95:5:1) Mass spectrum (ESI-): mz

= 512, 514 [MH (41)
4-[(3-chi P&)Oﬂéﬁé le@f@z;mlip)r@Wyna&wﬁ:]:{sl{n{ah@w—[(ﬁidrphdslmuyI ) car bonyl ] -

pi perid | n- on - 7-m et hoxy- qui nazol ine The reaction takes place with
~(pyrrolidin- 3! swg@@wmﬂ}pkﬂw an-1-yiex i giaentauipgzelingass spect rum (ES

1) M 2 1R300 q?\ol%k[ew Hce {/ﬁ%?(nmo (ﬂhoé'n -y S(ujrohorllyhgwmde in

4-[(3-chl'oro-"4-11uoro- phen pi perazin-1-

yl ') car bomgkfonjtrileeri d in-4- yI oxy} 7- met hoxy ‘qu inazo |ine The reaction takes
pl ace with 4 met hy perazin-1-yl)carbonyl chl ori de- hydrochloride. Rf

val ue: 0Mmsdt Q%PP'FEa'-JagIQb met hyl ene chl ori de/ met hanol / conc. aqueous

Mass spectrum (ESI): m/z = 564, 566 [M-H]

(19) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(3-methanesulphonylamino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline

Ry value; 0.66 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (EST): m/z = 493, 495 [M-H] |

(20) 4—[(3-ch|oro-4—ﬂuoro—phenyi)amino]~6—(tetrahydropyran~4-yloxy)—7-(2-
acetylamino-ethoxy)-quinazoline
" The reaction takes place with acetylchloride in acetonitrile.
melting point: 224°C
Mass spectrum (ESI*): m/z = 475, 477 [M+H]"

(21) 4-[(3—ch!oro—4-f1uoro-phenyl)amino]-B-(tetrahydropyran-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)amino]-6-(cis—3—acetyiamino-cyclohexan—‘!-
yloxy)-7-methoxy-guinazoline . '
" The reaction takes place with acetylchloride in acetonitrile. Cis- and trans-
_ isomer are éeparated by chromatography over a silica gel column.
Rs value: 0.43 (silica gel, methylen_e chloride/methanol/conc. agueous




ammoni a = 90:10: 1) Mass spectrum (ESI-): mz = 527, 529 [MH (43)
4-[(3-chl oro-4-fl uoro-phenyl)am no]-6-[cis-4- (N-rret han@sé Skphoher 2000

met hyl -am i ho cl ohexan- 1-yl oxy] - 7- met hoxy- qui nazol i ne The reaction takes
place in \H@ﬂ% 0@%@ 9hl oride. Rf valué50.71 (silica _gECT/EPA3I03062

acet at e/ net hanol 9:1) WMass spectrum (ESI'): mz 509, 511 [M+H "' 26
Sept ember_ 2006. V\go,gé 82290 69 PCT/ EP03/ 03062 (44)

4-1 ( 3- chIBPRORIG T 50 ghenyl)am noj - 6-[ ci s-4-(N-acetyl - N-nret hyl - am no)

cycl ohexanads ¥peotitim (EBF hﬁ)%y_qggn pgp The reaction takes place with
acetic anhydrlﬂéle z I ti tr)lg poi nt : g%ﬁ@ml\g%s spectrum (ESI'): mz = 473, 475

[ MeH Y (45)

4-[ (3-chl | | th t

ot - aer b et BRI A T ahiits %W-%ﬁc%@%%m? Salict i on t akes
pl ace vvlth nﬂt%oxyﬁbﬂethoﬂ,ﬁthrﬁhbme de. val ue: 0.40 (silica gel, ethyl

acet at e/ # %@ SS spectruméﬁ_ omz 503, 505 [M+H]' (46)
4- (3- ch{ﬁ}eoreﬁc ion 47 Sﬂ{%?f%/wtarﬁf:ﬁaqlcfdorp glacqtq&pltrllmfﬁlﬁyaadﬁrﬁaéar bony! -

N et hyl H%‘y [ The reaction

t akes pl ;ﬁmﬁ%ﬁ N?—P%fléﬁet h%ﬂ car raé gBK/QPéé‘hElH'gf%%&IJ 0.51 (silica gel
. et hyl ac&fé{ﬁbilerr@t‘l&fﬁﬂica:geg methyldresclipadée/methdibicone. aidlreoasSOZ 504 [ M+H]'
(47) 4[@[{ Qh% ﬁ or o- phenyl ) am no] - 6- (ci s-4-{N-[ (nor phol i n- 4-

yl ) car bony rﬁ N ? QI m i no} - cycl ohexan-1-yl oxy) - 7-m et hoxy- qui nazoline

The reacMays sppctsinp(ESE) Wik 450 r48%0M-A4p- y1 ) car bonyl chl oride..  Rf val ue:
0.50 (silica gel , ethyl acetate/nethanol = 9:1) Mass spectrum (ESI'): mz

544, 546 [ MtH]'
(24) 4-[(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-fluoro-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)amina]-6-(1-methanesulphonyl-piperidin-4-
yloxy)-quinazoline
Ry value: 0.44 (silica gel, methyiene chloride lrﬁethanol =91)
Mass spectrum (ESI*): m/z = 451, 453 [M+H]'

(27) 4-{(3-chloro-4-fluoro-phenyljamino}-6-{1-(morpholin-4-yhcarbonyl}-
piperidin-4-yloxy}-quinazoline
. The reaction takes place with (morpholin-4-ylicarbonylchloride in acetonitrile.
- Ry value: 0.40 (silica gel, methylene chloride /methanol = 9:1) '
Mass spectrum (ESI™): m/z = 486, 488 [M+H]" |

. (28)  4-[(3-chloro-4-fiuoro-phenyl)amino]-6-( 1-acetyl-piperidin-4-yloxy)-




(48) 4-[(3-chloro-4 fluoro-phenyl)amno]-6-(cis-4-{N[(norpholin-4-
yl ) sul phonyl ] - N- met hyl - am i no} - cycl ohexan- 1-yl oxy) - 7- n2é Beptgmbeni0f@zol i ne
The reaction takes place with (norpholin-4-yl)sul phonyl chloride in
acet oni t r\M@O3f82280ue: 0. 24 (Rever s phase ready- maBETIERDPIOS062 ( E.
Merck), acetonitrile/water/ trifluoroacetic acid = 50:50:1) Mass spectrum
(ESI'): mz = ‘:'180, 582 [ MtH' 26 Septenber 2006 WD 03/082290 70

PCT/ EPO3/ $4082°'INE40)

4- [ (3- chiidrehickibHARsPHIBRY WRHRAL Pl aligs 4~ (\- di met hyl ami nosul phonyl - -
N- net hyl - am i no) _&50| ohexan-1 -yl oxy|-7-methoxy-qu inazo |line The reaction

t akes pl dtevalie: .80 Ksiitareehyiethyiemacbipridkl/mettamol R Satletonitrile. Rf val ue:

0,53, (51 Lj68s 9Bk fhMEEIFIRIAL 34 MAF7 piRRR Fum (ESIT): mfz = 538, 540
4-[ (3-chl oro-4-fl uoro-phenyl)am no] - 6-(trans-4-ethanesul phonyl am no-
cycl ohex?n- 1;ﬁyl o;%a- 7- met hoxy- qui nazoline The reaction takes place with
et hanesul(gRoA-ESHEIRrorhilprogenany)aminglredt(dinetbylaguno)rarhgaylle: 0. 41

(silica gel, inaC )i mapectrum (ESI'): mz = 509, 511 [ MtH'
(51) 4-[(3- cm%}gqlﬂ%f Eg)?}g%uplhenylp)éam noj - 6- (1-[ (nor phol i n-4-yl)carbonyl]- p
i perid i nhe rpackon takest lacy withiN) Nzdimatiey |G armesddhiaritet akes pl ace with

hol ih- 4- vl | chl ori.de. gl ye: 0.4 j i |, t hyl
Cht or i delrahtpit S L3R 621, Relthine. hiarife tepranchy 8°h' 530, %552 [ (52)
4- [ (3- chiMess doddtud (Eﬁh?ﬁﬁﬁz)ﬁﬂhdﬂ,ﬂhﬁﬁ[l\g-ﬂlﬂgﬂ hanesul phonyl - pi peri di n-4- .

yl oxy) - 7- et hoxy-qui nazol i ne Rf value: 0.50 (silica gel, nethylene
chl oride/ methanol = 9:1) Mass spectrum (ESI'): mz = 495, 497 [ MtH]'

(30) 4-[(3-chloro-4-fluoro-phenyljamino]-6-{trans-4-acetylamino-cyclohexan-
1-yloxy}-7-methoxy-quinazoline

The reaction takes place with acetic arihydride.

Ry value: 0.50 (silica gel, methylene chloride/methanol = 9:1)

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

(31) 4-[(3-chloro-4-flucro-phenyl)amino}-6-{trans-4-
[(dimethylamino)carbonylamino]-cyclohexan-1-yloxy}-7 -methoxy-
quinazoline

The reaction takes place with N,N-dimethylcarbamoyichloride.

Ry value: 0.40 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI'): m/z = 488, 490 [M+H]"

(32} 4—[(3-chEoro-4—fluoro-phényl)amino]-B-[trans-4-(2—methoxy-acetylamino)—
| cyclohexan-1-yloxy]-7-methoxy-quinazoline

The reaction takes place with methoxyacetic acid chloride.

Rs value: 0.35 (silica gel, methylene chioride/methanol = 9:1)

Mass spectrum (ESI'): m/z = 489, 491 [M+H]*

(33) 4-[(3-chloro-4-fluocro-phenyljamino}-6-[1-(2-methoxy-acetyl)-piperidin-4-
yloxyl}-quinazoline

T_he reaction takes place with methoxyacetic acid chloride.

R value: 0.41 (silica gel, methylene chloride/fmethanol = 9:1)




(53)

4-1(3-chl oro-4-fl uoro-phenyl)amn no] -6-[ 1- ( 2- met hoxy- ac@byHeptepbp=d0ai n- 4-
y[ oxy] - 7- et hoxy- qui nazol i ne The reaction takes place wi th methoxyacetic
aci d chl oWQ@e3/a8229al ue: 0.40 (si I-i camel , nethyl ene ey WEPde/ozeshanol =
20:1) Mass spectrum (ESI'): mz = 489, 491 [MtH ' (54)

4-[ (3-chl oro-4-fl uoro-phenyl)am no] - 6- ( 1- net hanesul phonyl - pi peri di n- 4-

yl oxy) - 7- M?Sﬁﬁ@?ﬁw@(ﬁghdxlwz GuidPa 44y iMeHFF val ue: 0.47 (silica gel,

met hyl ene chl ori de/ met hanol = 9:1) Mass spectrum (ESI'): mz = 525, 527
[ MFH ' 26 Septenber 2006 WD 03/082290 71 PCT/ EP03/ 03062 (55)

4- [(3 chI(6|4¢)-44=E(8+ah'dUro SHfleond- biamyﬂ)@hﬂﬁo]{-@({-(é@?é}i}@cbxy%aﬁbdﬁy)-%ﬂfe%w|] pipe

roi oX y-et h ox y)-gq ui n azo n e The

reactl on take‘gy'ﬁ’f(lé)éim@tm('?xx ﬁb‘i%?@i"i"‘?l 4-yl ) carbonyl chl ori de. Rf vaI ue 0. 48

(sili CaSng’ue[Jl'\;ﬁlbdlt% PBLE WihAsHHOBR GHiorSfoPmble, MaSS spectrum (ESIT): 'z

4- [ ( 3- chiRyrEiue: 0.8 tligsheely Eitwhaeetptedmpthandl/omih aoueaastaytmepiaper i di n- 4-
yl oxy] - 7-¢fg2o.m) et hoxy-et hoxy) - q ui nazoline The reaction takes place with
net hoxyacetic’acid chloride. Rf value: 0.48 (5| l'ica gel , met hyl ene

chl ori de/Messhspantrum GES)'): ivess 48pe491 INRHES! +) 0 mz = 519, 521 [ MrH + (57)
4-[(3-chl oro-4-fl uoro-phenyl)an no] 6- (ci's-4-acetyl am no-cycl ohexan-1 -
yl oxy) - 7- met hoxy- qui nazol i ne The reaction takes place with acetic

?mi/ud” d§35) Y8 IcRBrE Y-fliorodsHerlyn MR to) FRECLTAHD-bipeicth-a Wby f 49 461
4-1(3- chlwmmlllﬂqiuoro phenyl)am noj - 6- [ ci s-4- (2- net hoxy-acetyl ani no) -
cycl ohexap. | nazoline .The yeacti n t akes place with

met hoxyaceti |]r 8&{;?&% a&‘%? g’?ﬁ' 0w ?mﬂ‘@yﬁﬂﬂgﬁf‘ in Méylene loride.

R value: 0.49 (silica gel, methyiene 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-dimethylsulphamoylchloride in acetonitrile.

Rs 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-phenyl)amino]-6-{1-[(morpholin-4-y|)sulphonyl]-
piperidin-4-yloxy}-quinazoline
The reaction takes place with {(morpholin-4-yl)sulphony! chloride in
acetonitrife.
| Rrvalue: 0.15 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI*): m/z = 522, 524 [M+H]"

(38) 4-[(3-chioro-4-fluoro-phenyljamino}-6-{1-(2-acetylamino-ethyl)-piperidin-
4-yloxy}-quinazoline
- The reaction takes place with acetic anhydride in acetonitrile.
melting point: 221°C
Mass spectrum (ESI*): m/z = 458, 460 [M+H]"




Mass spectrum (ESI'): mz 489, 491 [ M+tH ~ (59)
4-[(3-chl oro-4-fluoro-phenyl)am no]-6-(cis-4-{N-[(pi pedeptethbed 200ar bonyl ] -
N- net hyl - am no} - cycl ohexan- 1-yl oxy) - 7- net hoxy- qui nazol i ne The reaction
t akes  pl a¥éO WB{GBA290per i di n- 1-yl ) car bgmyl chl ori de. nelpgMEPPYIOBDE2253C Mass
spectrum (ESI+): mz = 542, 544 [ MtH] + (60)
4-[ (3-chl gro-4-f1uaoro-phenyl)am no]-6-(cis-4-{N-[(4-nethyl-piperazin-1
yl ) car bon&gﬁ-‘l‘\ﬂ@e‘frﬂwo-'ﬁﬁﬂlpmwh@md)aﬁmieﬂh&{1—[§die1hyl)anﬁnmr)catljmyy- qui nazol i ne
26 Sept enber i VIO y, A EPO3/ 03062 The reaction takes place
with (4-nethyl 9%?%‘2?5!?’293?35?@8%-8@458F%%i de hydrochloride. nelting
L U5 ol gt g eyt o pher T ne] oy e RN o pivonyl -

- -C ro-4- ra.phen am nol -6-[ci s-4- et hanesul phonyl -
net hyl - arrl?fn\%’q%ﬂagI‘a@!&%gﬁﬁlﬁirﬁ’iﬁ‘?@gﬁiﬂ@ﬁf@(@@gﬂ%MGW@ 8Wﬁ@né€acti on takes
pl ace w tgp:8tihanesul phonic acid chloride in nethylene chloride. Rf val ue:
0.19 (Reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluorddees pRecitya (ESKY: iz 3 50RRERS Bebl]r um (ESI +): miz = 523, 525 [ M+H'
(62) 4-[(3-chloro-4-fluoro-phenyl)am no]-6-{cis-4-[(norpholin-4-
yl ) car bonyl am i no] - cycl ohexan- 1-yl oxy}- 7- net hoxy- qui nazoline The reaction

.t akes pl 4€@) vﬁ-ﬂ&-mlmomﬂhmmsghedy])gﬁnmr&{p[(t)@reﬁgm_1@i)cg,@OH?H_ 0.33 (Reversed
phase ready-nade. TL% )@I at e7 &% Merck), acetonitrileé/water/ "trifluoroacetic

“acid = 50: 50PHeTIEE- gt - etheetayinazgline= 530, 532 [M+H ' (63)

4 (3-Ch|T¢feQeécﬁérWHk‘ésRﬂ§cﬂé’MtﬁEb$%}idﬁ;{-glgéérﬁb%lgﬂfoﬁﬁg! i n-4- yl)sul phonyl am .
i no] - cycl ohexan-1-yl oxy}-7- nmet hoxy- qui nazol'i ne '

L - Rrvalue: 0.51 (silica gel, ethyl acetate/methanol/conc. aqueous ammaonia =

95:5:1)
Mass spectrum (ESI): m/z = 512, 514 [M-H]"

(41) 4-(3-chloro-4-flucro-phenylyamino]-6-{1{(pyrrolidin-1 -yl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline '

The reaction takes piacé with (pyrrolidin-1-yl)carbonylchloride.

melting point; 237°C :

Mass spectrum (ESI*): m/z = 500, 502 [M+H]"

(42) 4-{(3-chloro-4-fluoro-phenyl)amino}-6-{1-[(4-methyl-piperazin-1-
yl)carbonyl}-piperidin-4-yloxy}-7-methoxy-guinazoline

The reaction takes place with (4-methyl-piperazin-1 -yl)carbonyichloride-

hydrochloride.

Rrvalue: 0.28 (silica gel, methylene chloride/methanol/conc. aqueous

~ ammonia = 90:10:1)
Mass spectrum (ESI): m/z = 527, 529 [M-HT

(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.
Rr value: 0.71 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*): m/z = 509, 511 [M+H]"




The reaction takes place with (norpholin-4-yl)sul phonyl chloride in
acetonitrile. Rf value: 0.81 (silica gel, ethyl acetat & Septeahes20869: 1)
Mass spectrum (ESI+): mz = 566, 568 [M+H' (64)

4- [ ( 3- et WY D3/0BERYD ) am no] - 6- ( 1- acetpd - pi peri di n- 4- yPaXYBFPJ3/080EDXY -

qui nazoline The reaction takes place with acetic anhydride. Rf value: 0.30
(silica gel, ethyl acetate/nethanol/conc. aqueous ammonia = 90:10:1) Mass
spect r um{¢#sI4:)(3-aoro<4-Huarorphadyh agindepicisiid N-agag-NWBD3-a8aR90 73

PCT/ EPO3/ 030 . .

4- ( 3- et hynyi 81?‘3%5%9*&#‘%11: sMAtNY-FdPAENCacet yI ) - pi peri di n- 4yl oxy] - 7-
met hoxy - qihengzctiom éakEselacavithatetie kaby@lidce Wit h nmet hoxyacetic acid

chl ori de. ._val ur&;: 0 %Z) (silica gel, nethylene chloride/ nethanol/conc.
aqueous MBFHBEIPYINE Z7A°E0: 1) Mass spectrum (ESI'): mz = 447 [MH' (66)

4-1(3-et PERR ' 6= Fpgsl | phonyl - pi peri di n-4-yl oxy)-7-
nmet hoxy-g\ﬁ?wnéagol i r%ﬂ E’@tg%‘g; g?%’g%és] i 01; gel, ethyl
acet at e/ net hanol / conc. aqueous anmonia = 90:10:1) Mass spectrum (ESI"):
mz = 45 : . )

o [ (3- o 98D P ehBf 4ifiveup-RoenyDamiRgtSs A GretiaARe bNser i di n- 4-
-yl oxy} - 7- net hetstylcanm m;—@ytizlﬁﬁefﬁtmEﬁ@q}}imﬁlelrﬂﬂ&?&%ﬁhéfdﬁn@ th

(mor phol -4-y|l|)car onyl chloride. Rf value: 0.43 (silica gel, ethyl

acet at e/ MEEHRABIILEHES PiaRFWlR methexiasetic agig qm@rlée- Mass spectrum (ESI'):

-mz = 48% [ Mt o %}iica gel. et;nél acetthegpﬁhanol =9

4-[(3-chl oro-4-fl 0- plienyi )am no rans- -1()N- nmet hanesUI phonyl - N-
' Mass spectrum (ESI*): m/z = 503, 505 [M+H]"

(46) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-dimethylaminocarbonyl-
N-methyl-amino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline

The reaction takes place with N,N-dimethylcarbamoylchloride.

Rfvalue: 0.51 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI™): m/z = 502, 504 [M+H]*

(47) 4-[(3-chloro-4-flucro-phenylyamino]-8-(cis-4-{N-[(morpholin-4-
yl)carbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinazoline

~ The reaction takes place with (morpholin-4-yl)carbonylchloride.
Rs value: 0.50 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*): m/z = 544, 546 [M+H]}"

| (48) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(morpholin-4-
ylysulphony!]-N-methyl-aminoc}-cyclohexan-1-yloxy)-7-methoxy-
| quinazoline ‘
The reaction takes place with (morpholin-4-yl)suiphonyl 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*): m/z = 580, 582 [M+H]"




met hyl - am no) - cycl ohexan- 1-yl oxy] - 7- met hoxy- qU| nazoline Rf value: 0.50
(silica gel, nmethylene chloride /methanol = 9:1) Mass 2p&eptemberO8t' ): m z
= 509, 511 [I\/H—I]' (69)

4- [ ( 3- chI\&Co0JOBERBD 0- phenyl ) ami no] - 4t rans- 4- { N- [ ( npCAYEIOIIO3062

yl) carbonyl]-N-net hyl -am i no} - cycl ohexan- 1-yl oxy) - 7- met hoxy- qui nazol i ne
The reaction takes place with (norpholin-4-yl)carbonyl chloride. Rf val ue:
0.54 (SI (A8} 4okB-chinse i fieare-pherylatins)H{diaddN-dingthylamissiiphweyt-r um

ber) EPoal 03085 ol Ehbiopeart BIGS T mak RSy e

inoj - |6] (cn fﬁhlz@aﬂlﬁh (ahBISICIﬁ@d:er w;]tﬁ-l\}’I\D-?IleeithyISL)tlpgamo%llﬁhlorlde in acetolnltnle cd MO
propy s cycl ohexan oXy met hoxy- qui nazol i ne

Vla?ufygaégl\rs/” eﬁmfl:ﬁpﬁ;aq% H OCH3 23 pl of norpholine are
added t 0 I\ﬁ@sé’fﬁné}ftwﬂ‘i Féér): %&r05§8f$4tﬁgm4thenyl ) am

I no] -6-{cis-4-[(3-chloro- propyl)s nylam no] - cycl ohexan- 1-
yl oxy}-7- rrethoxy qui nazollne in 2 m acetonltrlle and the reaction m xture

is refl A wor Ki re is take in ethyl
“acetate gé@ 4%:? '(99 f|l1u tpé}en i}ﬂ'g' ’b‘ﬁﬁ”la&{aé‘s fesu OQM{‘J"HU'E‘? magnesi um
~sul phate andcyammmﬂ%ﬂb)dﬁ)%mel'mwmiﬁgchrn@duct is purified through a
silica gsj%ecol um wth nethylene chloride/nmethanol (9:1) as eluant. Yield:

18 ng (2 dPan‘fgbﬁaﬁf)?SRﬂa%wu'éeﬂeﬁr@@utpﬁom%%pl@éhionﬁfetnnw@hbleaﬁ| oride
/.met-hanolhipridel)

Ry vaiue: 0.41 (silica gel, ethyl acetate)
Mass spectrum (ESI*): m/z = 509, 511 [M+HJ"

(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-ylicarbonylchloride.

Rsvalue: 0.48 (silica gel, methylene chioride/methanol = 9:1)

Mass spectrum (ESI*): m/z = 530, 532 [M+H]"

(52) 4-{(3-chloro-4-fluoro-phenyl)aminc]-6-(1-methanesulphonyl-piperidin-4-
yloxy)-7-ethoxy-quinazoline

R 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 chioride/methanol = 20:1)

Mass spectrum (ESI*): m/z = 489, 491 [M+H]"

(54) 4-[(3~chIoro—4—f|uor0—phenyl)amino]-6-(1-methan‘esuIphonyl—piperidin-4-
' yloxy)-7-(2-methoxy-ethoxy)-quinazoline

Ry value: 0.47 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI*). m/z = 525, 527 [M+H]" |




Mass spectrum (ESI'): mlz = 608, 610 [ MtH' The fol |l ow n% ounds are
obt ai ned anal ogously to Exanple 4: (1) eptember 2006
4-1 (3-chl oro-4-fl uoro-phenyl)am no]-6-(trans-4-{[3-(norpholin-4-yl)-

pr opyl]suNmﬁmoBaﬂgtDno} cycl ohexan- 1-ml oxy) - 7- met hoxypggipreagbzog> F C NH
(VN ONO--0O NCS~I~"""--""TO0O | HOCH3 Rf value: 0.16 (silica gel,

et hyl acet at e/ net hanol /conc. aqueous anmoni a = 26 Septenber 2006 WO
03/082290 75 PCT/ EPO3/03062 90:10:1) Mass spectrum (ESI'): mlz = 608, 610
M+H; . .

TS chits Pb- APl 8-iwrssaviBmiaa-E @it ahcarbonglky) - 7- (4- (m

orphol in-4- )dl;)erhith—ﬂl-)ﬂm(gﬂ} - THR-ATRAB Oy - 6@105@)" qlipgz@lHe i n the presence of
sodi um ca[r bonat e and sodi um i odide in met hyl pyrrol i done at 100C. Rf

val ue: 0.1§ r(egpthblagal@gmlag@ With (ﬁl%@mlw%{)ﬁ%{ﬁ@nyiébi@ﬁdeaqueous amoni a =
40:10: 0. 3
R, VMRJ%SOSW |Ifd%;’% ﬁletﬁrxleﬁgé It ?%%n%tﬁ%’?’olu\@ﬁ%f u( )

C4-[(3- chl oro-4-f1 uo rahydr ran-3-yl oxy)-7-[4-
(mor pho IMassspieaiium ﬂﬁSWcmtSz] qammmm] ne Carried out in the presence of
sodi um car bonate and sodiumiodide in N nethyl pyrrolidone at 100C. Rf
value: 0.32 (silica gel, ethyl acetate/nethanol/conc. aqueous anmonia =

80:20: 1) (S&s9- Behloreum-(ESb-dhie )&mino} 6L} 1-@l el {peridin-4-
4-1 ( 3- chI or o- 4[$fl uor o- phenyIFg arqwno] - 66] 1[ nmor phol'i n-élf-‘yiJ aclelty
- yloxy}-7-(2-methoxy-ethoxy)- qumazohne
- The reaction takes place with methoxyacetic acid chloride.
Rr value: 0.48 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI™): m/z = 519, 521 [M+HT"

(87} 4-[(3-chloro-4-fluoro-phenyl)amino]-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-flucro-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-chioro-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-yi)carbonylchloride.

melting point: 253°C

Mass spectrum (ESI*): m/z = 542, 544 [NI+H]

(60) 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(cis-4-{N-{(4-methyl-piperazin-1-
- ylcarbonyl]- N-methyi—ammo}—cyclohexan -1-yloxy)-7- methoxy-

qumazohne




pi peri di n-4-yl oxy}-quinazoline Carried out in the presence of Hunlg base in
tetrahydrofuran at anbient terrperature. Rf val ue: O. 3®6§§1Ptbmb%r2Q@
met hyI ene chloride /nethanol = 9:1) Mass spectrum (ESI+): mz = 500, 502

[ MEH (SN0 03/082290 72 PCT/EPQ3/03062
4-[(3-chl oro-4-fluoro-phenyl)am no] - 6-(1-di met hyl am noacetyl - pi peri di n-

4-yloxy)-qu inazol ine Carried out in the presence of Hunig base in

t et r ahy dridfeuremctian takesi mate withrenethyl-pipeRiziv-akwgartdnylchisridd-ca gel ,

met hyl en% chl Ch{l d /rret hanol / conc. aqueous anmonia = 90:10:1) Mss spectrum
(ESI +) €460 [ MtH' 26 Septenber 2006 WD 03/082290 76

PCT/ EP03/rQ§|Qﬁ§ poqrﬁ)gggo[d3 chI or o- 4- fI uor o- phenyl') am no] - 6- (1- di m

et hyl am noace - pi peri di n- | oxy) - 7- met hoxy gui nazoline Carried out in
t he presdfiass @weqtmm Qfﬁb)semflzn- éé?r fMeliran at ambi ent tenperature. Rf
value: 0.19 (silica gel, et hyI acet at e/ met hanol / conc. aqueous ammni a =
90: 10: 1) Mass spectrum(ES ["): mz = 488, 496 [M+H]' (7)

4-[(3- chI(Gﬁb%{ﬁmemmmylﬁmynehmﬁb]{@-[dli AgNPtRbhSsfiphidbnyaaet yl 1 - p iperid
i n-4-yl oxy} et hox %w nEzoI ine Carried out in the presence of Hunig
base in tet ré’h‘?r}hylo‘?rﬂl‘éﬂl ¥Elo F‘rb?'%ﬂtyto’f)élrﬁjmeéﬁ‘%yé?u"ﬂ%g'”@pectrum (ES 1+): mz

530, 53l Mithion ta@é@%@e witf e[t@%ézslﬂlr#l‘%rn% e of ew%hg}%r ochl ori de A

"|no] 6-((S)-pyrrolidin-3-yloxy) oxy- qU|nazo I ne-
sol ut i onchior ng 4-[(3-chl oro-4-fluoro-phenyl)am no]-6-[(S)-1- (tert

Ry value: 0.19 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI"): m/z = 523, 525 [M+H]"

(62) - 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{cis-4-[(morpholin-4-
yl)carbonylamino]-cyclohexan-1-yloxy}-7 -methoxy-quinazoline

Thé reaction takes place with (morpholin-4-yl)icarbonyichloride.

Rt value: 0.33 (Reversed phase ready-made TLC plate (E. Merck),

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

Mass spectrum (ESI*): m/z = 530, 532 [M+H]"

(63) : 4-[(3-chloro-4-fluoro-phenyl)aminoj-6-{cis-4-[(morpholin-4-
yl)sulphonylamino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline
The reaction takes place with (morpholin4-yl)sulphonyl chieride in
acetonitrile.
~ Revalue: 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-

quinazoline

The reaction takes place with acetic anhydride.

R¢ value: 0.30 (silica gel, ethyl acetate/methanoliconc. agueous ammonia =
- 90:10:1)

Mass spectrum (ESI): m/z = 417 [M+H]"




butyI oxy-carbonyl)-pyrrolidin-3-yl oxy]-7-nmethoxy-quinazoline in 5 m
di oxane: is conbined with 0.32 m concentrated hydrochQ@SﬁpielabﬂcROQﬁd
stirred overnight at anbient tenperature. The precipitate formed is

suction W) esredzasd washed w th copgizous anounts of dioxapgz/o3be crude
product is dissolved in a little nethanol and re-precipitated by the

addition of the sane anount of ethyl acetate. The white solid thus
obt ai ned (B§) shktﬁéablnyr‘iyi-lphengk)iaramd)]-&me(d.—mhﬁhaksi—:acé@@-m’rge(i&iﬂ—tﬂ@kmky}-heor y)
mel ti ng point; tﬁu Mass sgectrum (ESI"): mz = 389, 391 [ MtH|' The
fol l owi ng colPouREys qét'F@ZBB'E' i ned anal ogously to Exanple 5: (1)

4- [ (3- chlTeoredctibh efiesnilasy With Th&@bxPaddticRRid EhiBrigey! 0Xy) - 7- met hoxy-
gui nazol i ne-di hydroch | oride 26 Septenber 2006 WO 03/082290 77

PCT/ EPO3/Ryy@he: W tsilieg gRdi m@thmﬁtwﬁgde@;ﬁh@mjtemgsaqqeouﬁ z = 403, 505

[ MeH " (
4-[( 3- chl%%).?rgo i3 881(9 p)henyl)am noj - 6- [ 1- (2- am no- et hyl ) - pi peri di n- 4-

-yl oxy] - 7Mmm$mnqtrmm(ESH)mnAz=rné7thryk}Fr ochloride nelting point: 277C Mass -
spectrum (ESI "): mz = 446, 448[I\/HrH]' (3)
4-[(3-chl oro-4-fluoro-phenyl)am no] - 6-(3-am no-cycl ohexan-1-yl oxy)-7- m

| <[et hoxy- qge@smszeﬂWI -BHERASEIn hBl-549-MYBFEnS BAPhbMNHifetdin-4-bgy)=7 417, 419
[(3 chI or oMmethpxiALinggelss ) ani no] - 6- (t et r ahydr opyr an- 4-yl oxy) - 7- (2- am

* hyar ochi £ AR, DEPABE g MALCE Rl i SUhptl A 88 v s e

phase re&@ytOrtde TLC plate (E I\/Erck) acetonitrile/water/ trifluoroacetic
acid = Mass gctrum (ES|'): Mz = 433, 435 [MH = (5)
4-1(3- ch&ﬂsﬁ-ﬁa rHB}@S%hEWF)‘a%%ﬁhY‘ ldl(tetrahydr opyr an- 4-yl oxy) - 7- ( 3-

(67) 4-[(3-ethynyl-phenyl)amino}-6-{1-{(morpholin-4-y|)carbonyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline
- The reaction takes place with (morpholin-4-yl)carbonylchloride.-
Rsvalue: 0.43 (silica gel, ethyl acetate/methancl/conc. aqueous 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

Rsvalue: 0.50 (silica gel, methylene chloride /methanol = 9:1)

Mass spectrum (ESI"): mfz = 509, 511 [M+H]*

- (69) 4-(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-{N-{(morpholin-4-
yl}carbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinazoline |

The reaction takes place with {morpholin<4-yl)carbonylchloride.,
Rs value: 0.54 (silica gel, methylene chloride /methanol = 9:1)
Mass spectrum (ESI'): m/z = 544, 546 [M+H]"




am i no- propyl oxy) - qui nazol i ne-di hydrochl oride Carried out with

i sopropanolic hydrochloric acid (5-6 M in methyl ene cbé Senteraber 2806 val ue:
0.44 (Reversed phase ready-nade TLC plate (E. Merck), methanol/5% agueous
sodi um cWOr0@esaadoiti on = 7:3) Mass 7gpect rum (ESI +) : pOTEPOAFZ06449 [ MHH] '
(6) 4-[(3-chloro-4-fluoro-phenyl)am no]-6-[1-(2-am no-ethyl)-piperidin-4-
yl oxy]-qu inazo | ine-di hydroch |oride Rf value: 0.50 (Reversed phase
ready- madxammedl ate (E. Merck), acetonitrile/water/ trifluoroacetic acid
= 50:50:1) Mass spectrum (ESI'"): mz = 416, 418 [M+H' (7)

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-(cis-4-nethyl am no-cycl ohexan-1- y |

oxy) - 7- mAel(B-obigregi-ludrorprastylyamind]-8 (dls 4-fB3-ydofphofR-4yip ri d e 26 Sept enber
2006 WD 03/ C@Zf 0 7? F_‘CT{ EP03/ 03062 Carried out vvi.t¥| i sopropanolic

hydr ochl BFPRYIERNONgleEniRgI-Cyrlohaxan tvioxyi/onpthexy-awinazalipe: 0. 35 (Rever sed
phase re - I i

: ; roacetic
acid = 50:50:1) WMass spectrum (ESI " ): mz = 431, 433 [ M:tH' (8)
4-[ ( 3- et hynyl - phenyl F-amro] - 6- ( pi peri di n-4-yl oxy) - 7- net hoxy- qui nazol i ne-
di hydr ochl ori de Carri wi th isopropanolic hydrochloric acid (5-6 M in
met hyl ene chl ori de. ¢-R™~wahyg: 0.50 (Reversed phase ready-nmade TLC pl ate
- (E. Merck), acetonitrile/water/ tgifluoroacetic acid = 50:50:1) Mass
spectrum (ESI"): rﬂz:37ﬂy ? Q O
4-[(3-chl oro-4-fl uoro-phenyl ]}9 ans: 4- tm(l/aJrri no- cycl ohexan-
1- yl-oxy) - 7- met hoxy- qui nazol Y'ne-"di hjdr ochl frigde /el tTng point: -251 C Mass
spectrum (ESI "): mz = 431, 433 [MH]' Exanple 6
4-[ (3-chl oro-4-fl uoro-phenyl)amino]-6-(tetrahydropyran-4-yl oxy)-7-hydroxy-
23 pl of morpholine are added to 60 mg of 4-{(3-chloro-4-fluoro-
phenyl)amino]-6-{cis-4-[{(3-chloro-propyl)sulphonylamino]-cyclohexan-1-
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-phenyl)amino}-6-(trans-4-{[3-(morpholin-4-yl}-
propyl]sulphonylamino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline

R value: 0.16 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =




qui nazoline A m xture of 9.00 g _

4-1(3-chl oro-4-fl uoro-phenyl)ani no] - 6-(tetrahydropyr an2@sSeptember 2006

yl oxy) - 7- benzyl oxy- qui nazol i ne- hydrochl oride and 50 ml trifluoroacetic acid
is  heat éd/Q 03/082220or 1.5 hours. Therg the reaction npgtyERORS30EAPOr at ed
and the residue is taken up in 10 ml acetonitrile. This solution is added
dropwise to 100 ml saturated sodi um hydrogen carbonate solution with

vi gorous HE1@rling. After 1.5 hours the precipitate formed is suction

HEE S R N s e

theory) Rf value: 0.21 (silica gel, ethyl acetate) Mass spectrum (ES 1+):
mz = 390 3942 %% dﬁG Sept enber 2006 WO 03/082290 79 PCT/ EP03/ 03062
The fol | dd ng-UsihTRsTTuere-RinyDABINQIEH s abxdrgpyienekxiepy e 7d4- ( 1)

4- [ (3- chl or o#idrbiiios 1 2 6:1(-S) - t et r ahydr of ur an- 3-yl oxy) - 7-
hydroxy-ggaingzolf'!)ne Rf-e,vg(fmuiélbﬁg]]%gh?g?' |(eca gel, ethyl acetate/nethanol =
9:1) Mndsargpdoui imheggebence of sodiuB @irb8Tde [aMaodiuntiadipe & K-4-[ (3-ch

| oro-4-fl I } : 6- (tetrahydropyran-4-yl oxy)-7-[3- (norphol

i n-4-vyl )"E‘?‘hgfypﬁ?{?%%eﬁg? L@@’ ‘ine A mixture of 300 ny

- 4- [ (3- chiRywai: O 18 (siidehgdlyétharadhefmeiRinofRyeH. @BYE8ls dmmonia=

yl oxy) 76‘5}/&8% gui nazoline, 130 ng 3-(norpholin-4-yl)-propylchloride and
530 ng poOta carbonate in 5 mM N Ndinethylformam de is stirred

overni ghtysds G4t kil DO Hpqt +ion mxture is diluted with 25 m
of water ansd extryzﬁg{%%p&wﬁ,% ety &I@c@?ﬁﬁt. The conbi ned organi ¢ phases are
washed with saturated sodi um chloride solution, dried over nagnesium

? :J: tp Q?te-g( zg4?1@-58{0%~%gﬂuo}_g—eg)hre%§f)gr%len0']-%-f(EB-Eétrea?]y\éimrotfﬂra%l—g-ty%(ly)—eTt—[DEr . suetion
: (morpholin-4-yl)-butyloxy]-quinazoline
Carried out in the presence of sodium carbonate and sodium iodide in N-
methyipyrrolidone at 100°C.
Ry value: 0.32 (silica gel, ethyl acetate/methanol/conc. agueous ammonia =
80:20:1)
Mass spectrum (ESI'): m/z = 517, 519 [M+H]"

(4y 4-[(3-chloro-4-fluoro-phenyi)amino]-6-{1-[(morpholin-4-yl)acetyl]-
piperidin-4-yloxy}-quinazoline

Carried out in the presence of Hlnig 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-flucro-phenyljamino}-6-(1-dimethylaminoacetyl-piperidin-
4-yloxy)-quinazoline

Carried out in the presence of Hunig base in tetrahydrofuran at ambient

temperature. '

Rrvalue: 0.11 (silica gel, methylene chloride/méthanol/conc. aqueous

ammonia = 90:10:1)

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




Yield: 250 ng (63 % of theory) nelting point: 205C Mass spectrum (ES |'):
'mz = 517, 519 [M+tH' The fol |l owi ng conpounds are obt a268ecptembér@§obisly to
Exanmple 7: (1)

4- [ ( 3- chl\wwWipodroBkae0o- phenyl ) ami no] - Gg t et r ahydr opyr apedyypoxmiode[ 2- (m
orpho | in-4-yl)-ethoxy]-qu inazoline Rf value: 0.33 (silica gel, ethyl
acet at e/ net hanol / conc. aqueous anmmonia 40:10:0.5) Mass spectrum (ESI"):
m [z( 5%’16) 50’6[(??(21#14@' ro-{-ﬂ;uorol-phenyl)amir%o](—s—m-dirﬂetcTyiaminoacetyl—pl)iperk;in—
4-[(3-chloro upL 0- phen am np]l - 6- (tetrahydropyran-4-yl oxy)-7-

et hoxy- qui naz“gY ﬁ@%ﬂ%ﬁ g‘r‘%‘&“? WO 03/ 082290 80 PCT/ EP03/ 03062 Rf
val ue: 0.Cdrigdiduit cimtm;br,es@hbybf Hgﬁtg%@s’errﬂtteﬁ@m%drem aPSMBRIME anmoni a =
90:10: 1) Mass spectrum (ESI+): niz 418, 420 TMHH| + (3)

4-1(3- chI%ﬁ“@eﬂaBT%oro phenyl ) am no] - 6- ((S) -t et r ahydr of ur an- 3-yl oxy) - 7-[ 3-

(.20 Pho Rivatlio/lo) 191 QR G brtacafibirctl teieleOuiibdince 92, ©thY!

acet at e/ net hanol / co anmoni a SS spectrum (ESI -):

mz = 50B0:HO3f M H (4)

4- [(3 chl a t et rahydr of uran- 3-yl oxy) - 7-[ 2-
(mor phol |“}r?1£5% @%Cf@hg'i?r?dﬁ %@.%%06["%"5% ue: 0.19 (silica gel, ethyl
~acet at e/ met hanol / conc. aqueous ammonia 90:10:1) Mss spectrum (ESI'): mz
= 489, 4?@( [ I\/Hrl—g' fq&';) ) - _
4- [ (3- chl 6k 0443 chigre=4ierprphany hemiml@E- - arvyehadiyd-shacetyloxy) - 7- (2- m
et hoxy- ethox (S|I|ca gel, nethylene chl oride
/ et hanol é %M' i‘%’éﬂ?ﬁﬁeﬂ‘@{@m?ﬁ% 0%, = 448, 450 [ MkH "

Carrted qut in the presence of Hinig base in tetrahydrofuran at ambient

temperature.

Mass spectrum (ESI"): m/z = 530, 532 [M+H]"

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-phenyl)amino]-6-[(S)-1-(tert.-
~butyloxy-carbonyl)-pyirolidin-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 ethyl
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




(6) 4-[(3-chloro-4-fluoro-phenyl)am no]-6-(tetrahydropyran-4-yloxy)-7-[2-
(tert. -butyl oxycarbonyl am i no)-ethoxy]-qui nazol i ne Rf 26&8keptember BW6(silica

gel, ethyl acetate/nethanol/conc. aqueous anmmonia = 95:5:0.1) Mss
4-1 (3-chl or o-4-fl uoro-phenyl )am no] - 6- (tetrahydropyran-4- y'ﬁoxy) -7-1 3-

(tert.-butyl oxycarbonyl amino)-propyl oxy] - qui nazol ine Rf value: 0.74
(sil'i ca gekltingtpgint: 268t@Gt e/ met hanol / conc. aqueous ammonia = 95:5:0.1) Mass

spectrum Mz = . D49 [ ' nple 8 26 Septenber 2006 WO
03/ 08229d\9]§¥ selbup 4ESLyenT2 1.%5%@@{!5?@,14_ f1 uor o- phenyl ) am
i no] - 6-( pi peridin-4-yl oxy)-qui nazoline A solution of 4.55 g 4

[ (3-chlor@-4-fl uoro-phenyl)amni noj-6-(1-trifluoroacetyl -

pi peri di déd- A-lRyhigardrilzeio-plemy)amiooloi 1 -(@-amin@sthyl)-pipetidinet- i s conbi ned
with 13 m ( S04 ygroxi S i stirred for about half an

- hour at anbfyéér?%y]tsig%g?eé{}ué{g.%@ev@ﬂpiérlﬁgﬁlﬁﬁaghe reaction mxture is

di | ut ed wnelingwedindr 2aRtC extracted with ethyl acetate. The conbi ned organic

phases ar, shed wi th.saturat ium chl oride solution, dried over
magnesi url}ﬁags\u'\?%%%%néﬁgl i\}'ﬁ Tﬁggdi‘ggﬂ\ﬂ*?@si due is stirred with diethyl
.ether, suction filtered and dried. Yield: 3.00 g (89 %of theory) Rf

val ue: 0.48 (Reversed phase readi/- made TLC plate (E. Merck),
acet oni t (9] efAnadshlorerd-Hluarerpheset)aminalit (3=aB0nG0ydphdkess | gfmg)-7um (ES 1+):

E’X;ngl 2733 ? )ethb’ﬁﬁhﬁinEQBfié@hlh%ko%&r?dH’o“”ds are obtained anal-ogously to

4- [ ( 3- chiMass gpddtuon (E$I’i£rmyllz)=a4’ino41-sﬁ|i-|\1j-gi1per i di n-4-yl oxy) - 7- et hoxy-
qui nazoline Rf value: 0.20 (silica gel, nethylene chloride/nethanol/conc.
agueous :

(4)  4-[(3-chioro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-
amino-ethoxy)-quinazoline-dihydrochloride

Carried out with isopropanolic hydrochloric acid (5-6 M) in methylene chloride.

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-dihydrochloride

Carried out with isopropanolic hydrochloric acid (5-6 M) in methylene chloride.

Rr 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-
yloxy}-quinazoline-dihydrochloride |

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-chIoro—4—fluoro-phenyl)amino]-6-(cis-4—methylamino-cyc[qhexan—1—
on_xy)-?-methoxy-quinazoline-dihydrochloride '




amoni a = 90:10: 1) Mass spectrum (ESI'): mz = 417, 419 [MtH ' (2)
4-[ (3-chl oro-4-fl uoro-phenyl ) am no] - 6- (pi peri di n- 4-yl o2¢ BepefBendbtoxy -
et hoxy) - qui nazoline Rf value: 0.10 (silica gel, nethylene

chl ori de/ wgs bamaipbognc. aqueous anmopg a = 90: 10: 1) Mpgsr (ESI +):
mz = 447, 449 [ MH + Exanple 9 /EPESI038EY

4-[ (3-chl oro-4-fluoro-phenyl)am no]-6-(1-[(ethylam

i no) car bo@gmrﬂedp)'qbeviirdtisnpﬁ}pambh@lﬁyt}lﬁoﬁhmletach:l g?‘& 1\@ il thetRyl@Re chidride, € 26
Sept enber 2 V%)%? /082290 82 PCT/ EP03/ 030 repar ed by reacting
4-1(3- ch|%fr L!Pfq SYHERTIPNRSP BRdsMastepElG alate 4£yMesah) -

7-met hOXyadélﬂcbﬂiIﬁcﬂéMdﬁ@rIWlber@ééB{k alc?cPCBS@)"!?é‘F in tetrahydrofuran at anbi ent
tenperature. Rf value: 0.53 (silica )n acet at e/ net hanol / conc.

agueous dWﬂ@%SI&thFUfQ(DEﬁb)1m/M§§1sﬁé%{Mmhh](ESI ): mz = 474, 476 [M+H " The
fol |l ow ng conpounds are obtai ned anal ogously to Exanple 9: (1)
. 4-[(3-chloro-4-fluoro-phenyl)am no]-6-{1-[(isopropyl am no)car bonyl ]

pi peri di (8- W-Eﬁﬁse}thinymhbny&ammd}&(@hpm@mﬂqh@xwg’ -RRitixy-BR&zdiaes spectrum
(ESI-): mz 3 4845 488 %
4- [(3 chi or o-9I¥rashIBIdReny | )am no] - 6-{ 1- [ ( phenyl ami no) car bonyl ] -

- piperi di ik Xy with- l%ﬁ@ﬁéﬁbﬁ@hyd}eéﬂohc 'aEEi (@f %Eﬁ gﬁ 81695137]%&& thldrga, ge! .

et hyl acet at e/ net hanol /'conc. aqueous anmon SS spectrum
(ESI +) ;- rvalties §250 @ave[rmtﬂ-lphaage;)'eady—made TLC plate (E. Merck),

4-1 (:3-chl 4-{N-[ (et hyl ycar bonyl 1- N
| me'E §1yl Canal%:églboﬁ”cé)@géﬁ% {O%ﬁeg}i?f - t%[?s;( qu ngol Yngm no) carbonyll-
Mass spectrum (ESI* ) mfz = 375 [M+H]"

(9}  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-methylamino-cyclohexan-
1-yloxy)-7-methoxy-~quinazoline-dihydrochloride
melting point: 251°C |
“Mass spectrum (ESI*): m/z = 431, 433 [M+H]"

_Examgle 6

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

A mixture of 9.00 g 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-
yloxy)-7-benzyloxy-quinazoline-hydrochloride and 50 ml 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)

R¢value: 0.21 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 390, 392 [M+H]"




Rf value: 0.38 (silica gel, nethylene chloride/nethanol = 9:1) Mass
spectrum (ESI): mz = 502, 504 [ M+tH' Exanple 10 26 September 2006
4-[(3-chl oro-4-fl uoro-phenyl)amino]-6-{1-[ (di methyl amino)carbonyl net hyl] -
p i peri diwolegiosgepoqui nazol ine Prepayed by reactingpcT/EP03/03062
4-[(3-chl oro-4-fluoro-phenyl)am no] - 6- (pi peridin-4-yloxy)- quinazoline with
2-chl oro-N, N-di net hyl acetam de in the presence of potassium carbonate in
N, N- di net e fafiowsmd denaouad@amobmmm@rrmlog@slﬁo Erdple €. 24 (silica gel,
met hyl'ene chl ori de/ met hanol 9:1) 26 Septerrber 2006 WD 03/082290 83

PCT/ EPO3/ 03062 WMass spectrum (ESI'): mz 458, 460 [M+H]' The fol | ow ng
conpoundg1r el-[{Bictilcred-Hootn f)ﬁﬂ;ﬁo]@t?({mltstréﬁydmﬁ}%n 3-yloxy)-7-
4-[ (3-chl oro-4-fl uoro-phenyl)anmno]-6-{1-[ (nor phol
yl ) car bony!| nEVRYPAY- ﬁu'ﬂéé@'i"lﬁ i n-4-yl oxy}-qui nazoline Rf value: 0.42
(Rever sedq RAARE rc acetonitril e/ water/
trifl uor(C)hacetl cqi%? |i‘€%§§f %fh% B ngelégghc l k%% 1+): mz = 500, 502
[MtH ' ( Mass spectrum (ESI*): m/z = 376 378 [M+H]" :
4-1 (3-chl oro-4-fl uoro-phenyl)am no] 6- ( 1- am nocar bonyl net hyl - pi peri di n-
4-yl oxy) - 7- met hoxy- qui nazoline nmelting point: 251 C Mass spectrum (ESI"):
.mz = 46@yx e[fMWH ' (3) 4-[(3-chloro-4-fluoro-phenyl)am no]-6-{1

[ (di met hyl am T no) car bony[ net hyl ] - pi peri di n- 4- yI oxy}-7- met hoxy- qui nazol i ne

ting point: 233C Mass spectrum (ESI"): mz 488, 490 [I\/H—I]+ (4)

el
sl gf:gr Egﬁﬁw cﬁﬁr#%ﬁlﬁ’%@ri g y)r)ﬁﬁ? ﬁ‘@](?x@?{r%h%”ﬁx%/h %’Mr%&gf[?ne rrel ting
p

oi nt: 24mGrpholin-4-yl)- propyloxy]-qulnazohne

A mixture of 300 mg 4-{(3-chloro-4-fluoro-phenyl)amino]-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 ml of
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 stirred with diethy! 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-phenyljamino]-6-(tetrahydropyran-4-yloxy)-7-[2-
(morpholin-4-yl)-ethoxy}-quinazoline

Ry value: 0.33 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =

40:10:0.5)

Mass spectrum (ESI*). m/z = 503, 505 [M+H]"

(2) 4-(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-
. ethoxy-quinazoline




Mass spectrum (ESI ): mz = 530, 532 [MtH© Exanple 11
4-[(3-chl oro-4-fl uoro- phenyl Yyam i no] - 6- { 1- [ (t et r ahydr op§ Beptember|208@r bonyl | -
pi peri di n-4-yl oxy}-7-m et hoxy-qui nazoline 90 ng 1 -hydroxy-1

H benzot r'iVaros®sageao250 ng 2- (1H-benzmptri azol -1-yl) - PCT/EPO3/03062
1,1,3,3-tetranet hyluroniumtetrafl uoroborate are added to a m xture of 300

ny 4 [ (3-chl oro-4-fl uoro-phenyl)am noj]-6-(piperidin-4-yl oxy)-7-nmnmet hoxy
_________ Rrvalue: (286 Guilineegeleethydacetattime i HR2006C. 8¢ UBCTIS BROBOGIACS 2

qui nazol i 61' ydrochl ori de, 82 ng tetrahydropyran-4-carboxylic acid and
0.54 nm n|g ase in 5 mM N, Ndinethylformam de. The reaction mxture is

stirred dvassspddtrumn Iasﬂl)emziqrree.@@ wieH]"For working up it is combined
with 25 m ethyl acetate and washed with water, 10% potassi um car bonat e

sol ution and saturated sodi um chloride solution. The organic phase is dried
over nagnesi ullsishRAaL R ] st th a
little q Eyl LTPacet ateéﬁfshl?;égtgl on ?ﬁﬁ’?‘gf g(@ﬁ‘%‘f%gﬁgf%#@y’ gqyr%? (77 % of
t heory) Rf véméphcﬂm«%}y()stvrbpydaxﬂe:hulnmdmb acet at e/ met hanol / conc. aqueous
ammni a & 901 um L) 515, 517 [ MtH|' The
fol | owi ng fc%rrpd@n%g (Sg{%@ %ejt??ﬁ L%CQJ%?'BSE@P%WP EﬂHﬁ‘B‘I‘%aTT['OQ’?L)‘
C4-[(3- chlgormql)fluoro phenyl)am no] - 6-{trans-4-[(tetrahydropyran-4-
yl ) carbonyl am i no -Cé%%ohexan 1-yl oxy} - 7- net hoxy- qui nazol i ne Rf val ue: 0. 44
(silica Bé‘ss%ﬂ UMy e BY &t fin SO0B TH:] aqueous anmonia = 90:10:1) Mass
_speotrum(ESI ): mz = 529, 531 [M+H " (2) -

4-[(3-chl oro-4-fluoro- phenyl)am noj - 6- (CIS 4- {l\l—[(tetrahydropyran 4-

~yl) car bofd) ] 4¥kIrobloys-4efivianoipheyg!)amancde-(( S)-$etetytrofunet- Byloxy)-aybrazol i ne
(morpholin-4-yh-ethoxy]-quinazoline
Rr value: 0.19 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =
90:10:1)
Mass spectrum (ESI®): m/z = 489, 491 [M+H]"

(5)  4-{(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-
methoxy-ethoxy)-quinazoline

R value: 0.57 (silica gel, methylene chloride /methancl = 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. agueous ammonia =

95.5.0.1)

Mass spectrum (ESI™): m/z = 533, 535 [M+H]"

(7) 4-{(3-chloro-4-flucro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-[3-
(tert.-butyloxycarbonylamino)-propyloxy}-quinazoline

R¢ 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




Rf value: 0.31 (silica gel, ethyl acetate/nethanol = 9:1) Mass spectrum
(ESI'"): mz = 543, 545 [MtH' Exanple 12 26 September 2006

4-[ (3-chl oro-4-fluoro-phenyl)anm no]-6-{1-[([1, 4] oxazepan-4-yl)carbonyl ] -

pi peri di nWD QBM8ZPOD- met hoxy- qui nazolgne 4-[ (3-chl or pcdyEpPBg/oapghenyl ) am

i no] - 6- (pi peridin-4-yloxy)-7-m ethoxy- quinazoline-di hydrochloride and 1.05
m triethylam ne are added to 900 ng of

1-net hyl -3-[ ([ 1, 4] oxazepan-4-yl)carbonyl]-3Him dazol -1-iumiodide in 10 m

26 Sept enjps 3 3 | EPQ3/ met hyl ene chl oride. The
yel | owi shrq)g@s%'g%@l %X?Q g éﬁg?\%gaﬂ" }_ggT'B @AE'M%WE%W&Z s ent tenperature.
For wor ki Agolioht¥ 4 56614-RB-dRIGEH-Rudre Jpd ,

chl ori de and _extract ed@vm h wat er as ri cI aC|a ‘he organic

phase i s RIBRHEE-4wloKy savinageline-bysiroontotti mBﬁlmfsndathla_nohs comibdrecbver
Through. Vs 18 B MY SRl PoRte SBem A0 S e RRRH TG bote  ammon a
as el uantat aﬁhtaedmmaMeCEl@twemtr@w ﬂ@ﬁ'e\élbﬁcﬁh eHigluRy s cﬁFu'f@f wit§uction
fllteredad drle& ‘H@Eﬁ"wg 80 % of theory) Rf value: 0.30 (silica
gel , met H"’y?&h@”?!ﬁ?‘ aptge wEh R Areta : Thepsekiged groainic ahasemare0: 1) Mass

. spectr UmW&ﬁed)wﬂ%étwaé@%ooﬁl%@ chMitdb' solftford AHLGMBEnEYMBEIAAS are obtained
to Exanpl e

anal ogou

4-](3- ch|%ﬁlnha&e ﬁnd@wappr@ﬁw Trertesiduesis{stiretiovith dieGnydiethasrhglictioar phol i n- 4-
yl.) car boqmle}eoo%] Phgdl n- 4-yl oxy}-7- met hoxy- qui nazol i ne Rf value: 0.41
(silica ge eth acet at e/ net hanol / conc. aqueous ammonia = 90:10:1) Mass

spect r umYi&s: 3-60:g (592%—05%00546 [M:H " (2)
4-1(3-chl ro 4- béﬁ%ﬁ‘ﬁp e Izaam noj - 6-{ 1- 5_2}2 met h I-m)rEhoIin-4-
yl ) car bohy VRLYS; 5?‘{8 g5e reawtmasts ThGi rmlateo Mderck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESH"): m/z = 373, 375 [M+HT"

The following compounds are obtained analogously to Example 8:

(1) 4-[(3-chIoro—4—fluoro-phenyl)amino]-B-(piperidin—4fyloxy)-7-ethoxy-
guinazoline

R¢ value: 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-fluoro-phenyl)amino}-6-(piperidin-4-yloxy)-7-(2-methoxy-
ethoxy)-quinazoline

Ry value: 0.10 (silica gel, methylene chloride/methanolfconc. aquéous

ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 447, 449 [M+H]"

Example 2

4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(ethylamino)carbonyl]-piperidin-4-
- yloxy}-7-methoxy-quinazoline




Rf value: 0.50 (silica gel, ethyl acetate/nethanol/conc. aqueous anmonia =
90:10:1) Mass spectrum (ESI'): mz = 530, 532 [ M+H]' Exaeptmba006

4-1 (3-chl oro-4-fl uoro-phenyl ) am no] - 6- (1- net hyl - pi peri di n-4-yl oxy) - 7- et hoxy
- qui nazolWe38B2e037 % aqueous forngd in solution an odi um
triacet oxyborohydride are added to 175 ng 4-[(3-chl orgpﬁ?fggﬁogbgg

Sept ember 2006 WD 03/082290 86 PCT/ EP03/ 03062

pheny! ) anfPieplréd bpirgasting M(@-qﬁl@myé-flﬁo@ﬂ%ﬁm|ﬁ@]Z@J(p|E§nth éﬂ-yl@il%
tetrahydr.})furﬁ?&The re th&aﬁt ture is stirred for about four hours at

anmbi ent ez 'RFY8NAte I8 detratacselusyuriambigat ogen

car bonat qenmgramr@n are added and the m xture is stirred thoroughly. Then

20 M ethyl acetate are added and the aqueous phase is separated off. The

or gani c é’é‘@ iGohésliraigel sthyhacentelmetismtalicane h@edusmnuhboisi=de sol uti on,

dried ougy Znem um sul phate and evaporated. The residue is stirred with
_ dllsopropyleth suction filtered and dried. Yield: 144 ng (80 % of

theory) Miassbspectrin $BS('§irhia4ge) 476pihp|’ene chl ori de/ met hanol / conc.
aqueous ammonia = 60:10:1) Mss spectrum (ESI'): mz = 431, 433 [ MtH]' The
fol | ow ng conpounds are obtained anal ogously to Exanple 13: (1)

{3 et ietam BSGRN ASTBIES - TRARY) otk ggl 4] o) (2

nmet hoxy- et hoxy) - qu inazol 1ne Rf val I'I'i'ca 'gél”, net hyl ene
chI ori de/ met hanol /conc. aqueous ammonia = 60:10:1) Mass spectrum (ESI'):

= 46 4 ;
4- [Z( 3-et &Qny %&%—enﬁ?ﬁ%@u{? Pé‘epi)ﬁ%‘ﬂﬂhs B B@PPEHH!{'%“W&@'?O'W!}TH hoxy-
qui nazol i ne- b};mrmlohhgnmx!t}-?-methoxy-qumazolme
melting point: 236°C
Mass spectrum (ESI'): m/z = 486, 488 [M-HT

(2}  4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1 -[{(phenylamino)carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline

Ry value: 0.70 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =

95:5:0.1)

Mass spectrum (ESI*): m/z = 522, 524 [M+H]*

(3)  4-{(3-chloro-4-fluoro-phenyl)amino}-8-(cis-4-{N-[(ethylamino)carbonyl]-N-
methyi-amino}-cyclohexan-1-yloxy)-7 -methoxy-quinazoline

R value: 0.38 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI*): m/z = 502, 504 [M+H]"

Example 10

4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-{(dimethylamino)carbonylmethyl]-
piperidin-4-yloxy}-quinazoline

. Prepared by reacting 4-[(3—chIoro~4-ﬂuoro~phenyl)amin'o]-6-(piperidin-4-yloxy)—
quinazoline with 2-ch|oro-N,N—dimethylacetami'de in the presence of |
potassium carbonate in N,N-dimethylformamide at ambient temperature.

- Revalue: 0.24 (silica gel, methylene chloride/methanol = 9:1)




Rf value: 0.26 (silica gel, nethylene chlori de/ met hanol / conc. aqueous
amoni a = 90:10: 1) Mass spectrum (ESI'): mz = 389 [ M+Bf Semt&)lbeﬂ(}(}ﬁ
4-[(3-chl oro-4-fluoro-phenyl)amno]-6-(trans- 4 di et hyl am no-

cycl ohexanlogloszryde 7- et hoxy- qui nazgdg ne Rf val ue: C&QEI&?@M@DQQ um .oxi de,
met hyI ene chl ori de/ met hanol 9:1) Mass spectrum ( ESI 445, 447

[ MtH] ' 26 Sept enber 2006 V\D 03/ 082290 87 PCT/ EP0O3/ 03062 Exanpl e 14
4- [ ( 3- et MYiays spdannh YBS1"): m/z = 458, 460 [M+H]*
ino]-6-[1-(tert.-butyl oxycarbonyl ) pi peri di n-4-yl oxy]-7-

met hoxy- qui nazoline A m xture of 3.00 g
4-[ (3-et Wﬂdl@wﬁf@/&d@ﬁ&@%sére'wgm% J‘u%yyto B&érﬂ@é‘# g.ne, 4.50 g
XY) I'peridin and 2.90 g

1-(tert.-butyl oxycarbonyl)-4-(p-tol uolsu | o
pot assi um carbonate in 30 m N, N-di msthylformam de is stirred for two days

at 60 C r st h 200 m ethyl acetate
and ext rélffem I&hﬂg\%tﬁﬁuér ?Pﬂgdﬁ@%m%&q%g@ﬂﬁl%&vﬂ%‘%d with saturated
sodi um chl or Mjeaﬁmhylm@hyl]—@lip@ﬁi@%%ﬂo%ﬁ@ﬂﬁfdz@ﬂh@U| phate and evaporated.

The crud urified over I ca gel coI um with nmethyl ene
chlori demgﬁrﬁn@ﬁjc verserhBhRnse é%adéfl"@ﬁﬁ? TLG Rlate (B3. M%rcb) (67 % of theory)

- Rf val ue; gtozﬁt iy i de/ met hanol / conc. aqueous
anmoni a E1109 3 1) %ﬁ@rtﬁ%ég@%ﬁ}@%&@w%@@@ 475 [ MtH]© The fol | owi ng

corrpoundM%ﬁ’SeSRﬁﬁranh@ESIahm/ag@ﬁ@@ySQZb[NEbddhpl e 14: (1)
4-[ (-3- et hynyl - phenyl ) am-no] - 6- (t et r ahydr opyr an- 4- yl oxy] - 7- met hoxy-
qui nazoline Rf value: 0.40 (silica gel, nethylene chloride/ nethanol/conc.

agueous (2maH{Zckofd4iRiokd-phanyl)sme i BuM-AhrlothibdHyImathy LBideMali-
4—yloxy)—7—methoxy-quina_zolinle
melting point: 251°C
Mass spectrum (ESI*): m/z = 460, 462 [M+H]"

(3) 4-[(3-chloro-4-fluoro-phenyljaminc]-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-phenyf)amino]-6-{1-][(morpholin-4-
ylhcarbonylmethyl]-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)carbonyf]-
piperidin-4-yloxy}-7-methoxy-quinazoline '

90 mg 1-hydroxy-1H-benzotriazole and 250 mg 2-(1H-benzotriazol-1-yi)-
1,1,3,3tetramethyluronium-tetrafiluoroborate are added to a mixture of 300

-mg 4-[(3-chioro-4-flucro-phenyl)aminc]-6-(piperidin-4-yloxy)-7-methoxy-




Exanpl e 15 4-[(3-chl oro-4-fl uoro-phenyl)am

I'no]-6-{1-[2-(tert.-butyl oxycarbonyl am no) - 26 September 2006

et hyl ] - pi peri di n-4-yl oxy}-7-nmet hoxy-qui nazoline A mxture of 410 ng of

4- [ ( 3- chlwod/dgeze0o- phenyl ) am no] - g4 pi peridi n-4-  pCT/EPO3/03062

yl oxy) - 7- met hoxy- qui nazol i ne-di hydrochl oride, 240 ng of N-(tert.-

but yl oxycar bonyl) - 2- br ono- et hyl am ne and 360 ng of potassium carbonate in
5 m N, N-@iinazdiyetdinydnoctioride, 82 mg edrabydropiyedii-4 ajarleastilie aicid afeper at ur e.

Then 26 r 2006 WD 0 2290.88 PCT/ EP03/ 03062 anot her 80 ny

N (tert. ﬁg%y' '|i|gxiwg%ﬁéﬁj¥\g.'§%3§‘ﬁ'§?%¥w PERAREes  eygdeton AtUiS reacti on
m xture istingid oveeAighbbt ambidrit iehp&itireh PUF WoMlin@ (B i§8 cokftRe] @hiy" €. For
wor ki ng u%'i@i‘ﬁi s diluted with vva?er and extracted with ethyl acetate. The

conbi ned thyl Brelste and washededthivaters % rpatassismdiatbordteor i de sol ut i on,

dried ' - t ed... Th ' LS, .
 Chr omat ogPANRANAR) BaR Pt ekt B BRI R e ATt il PRESe (S8 et hanol
E%S:S todtB@r mamsmcrlnuautpha‘i@rﬁhd:elva?&azaéi(T?N% r%ﬁgajfuetib@mt‘réc)l _\nltﬂh_a?/m}ugeé O) 33
ever se ase. ready-na ate (E rck), acetonitrile/ water
trifluor oeéﬁgtcht%{%i q’%&ﬁ@ﬁ?&?ﬁﬂ/&g@dspect rum (ESI"): mz = 544, 546 [MH

- The fol | ox&Ag280 MY ITI% &F @,@b%})ned anal ogously to Exanple 15: (1)
4-[ (3-chl oro-4-fl uoro-phenyl)anm no]-6-{1-[2-(tert.- butyl oxycarbonyl am

i no) - et hy¥rVaiep Erddiisilice galosthyt aeatatesoeihasoitonalageieo0s atni&eaer sed phase

ready- ma%:&g plate (E- Merck), acetonitrile/water/ trifluoroacetic acid
= 50:50:1) Mass spectrum (ESI*): mz = 516, 518 [M+H]' The foll ow ng
conpoundamsyspsicranbE I patzeds dha8 gy to the foregoing Exanples and
ot her nethods known fromthe literature: Exanple No. Structure 0 ) F~ 7

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

Rr value: 0.44 (silica gel, ethyl acetate/methanol/conc. aqueous ammonia =

90:10:1) '

Mass spectrum (ESI"). m/z = 529, 531 [M+H]"

(2) 4-{(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(tetrahydropyran-4-
yl)carbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinazoline

Rt 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-flucro-phenylyamino]-6-{1([1,4]oxazepan-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]oxazepan-4-yl)carbonylj-3H-imidazol-1-ium-iodide in 10 ml -




C \1l" NQ (2) FG ) N I~ \ \ O 26 Septenber 2006 WD 03/082290 89
PCT/ EP03/ 03062 Exanple No. Structure (3) i [ | \ | B6Septandbeni2006| N (4)
o / 7 ~lpo(5) FA \ NIJ NN\ \ O NOa 0 (6) FTCO \ I NI~ \ \
OO (7)wWOOo03f08229@ \ | N~NO\i.NM50 (8) F /o, CpdTiEf03/03062

methylene chloride. The yellowish suspension is stirred for about 24 hours at
ambient temperature. For working up the reaction mixture is combined with 50
ml 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 stirred with diethy! ether, suction filtered and
dried.
Yield: 800 mg (80 % of theory)
Ry value: 0.30 (silica gel, methylene chloride/methanal/conc. agueous
ammonia = 90:10:1)

- Mass spectrum (ES!"): m/z = 530, 532 [M+H]"

The following compounds are obtained analogously to Example 12:

M | 4-{(3-chloro-4-fluoro-phenyl)amino}-6-{1-[(cis-2, 6-dimethyl-morpholin-4-
yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline
- Rrvalue: 0.41 (silica gel, ethyl acetate/methanol/conc. aguecus ammonia =
90:10:1) |
Mass spectrum (ESI"): m/z = 544, 546 [M+H]"

(2) | 4-[(3-chloro-4-fluoro-phenylyamino]-6-{1{(2-methyl-morpholin-4-
yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline
Rf value: 0.50 (silica gel, ethyl 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-
quinazoline : | '

35 Ml 37 % aqueous formalin solution and 110 mg of sodium
triacetoxyborohydride are added to 175 mg 4-{(3-chloro-4-flucro-
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phenyl)amino]-6-(piperidin-4-yloxy)-7-ethoxy-quinazoline in 1 ml 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 ml ethyl
acetate are added and the aqueous phase is separated off. The organic
phase is washed with water and saturated sodium chloride 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 chloride/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-flucro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7(2-
methoxy-ethoxy)-quinazoline
- Ryvalue: 0.85 (silica gel methylene chloride/methanol/conc. aqueous
ammonia = 60:10:1)
~ Mass spectrum (ESI*): m/z = 461, 463 [M+H]"

(2) 4-[(3-ethynyl-phenyl)amino]-6- (1-methyi—p|pend|n-4 -yloxy)-7-methoxy-
quinazoline-hydrochloride
- Rrvalue: 0.26 (silica gel, methylene chloride/methanol/conc. aqueous
~ammonia = 90:10:1)
‘Mass spectrum (ESI*): m/z = 389 [M+H]"*

(3) 4{(3-chloro-4-fluoro-phenyljamino]-6-(trans-4-dimethylamino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline

R¢ value: 0.80 (aluminium oxide, methylene chloride/methanol = 9:1)

Mass spectrum (ESI™): m/z = 445, 447 [M+H]*
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Example 14

4-[(3-ethynyl-phenyl)amino]-6-[1 -(tert.-butyloxycarbonyl)-piperidin-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 mi 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 rhagnesium 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)

R¢ value: 0.25 (silica gel, methylene chloride/methanol/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~phenyi)amino]—6—(tetrahydropyran_—4—yloxy]-7—methoxy—
quinazoline

Rr value: 0.40 (silica gel, methylene chloride/methancl/conc. aqueous

ammonia = 90:10:1) |

Mass spectrum (ESI*): m/z = 376 [M+H]"

‘Example 15

4-[(3-chloro-4-fluoro-phenyi}amino]-6-{1 -[2—(tert.—butyioxycarbony!amino)-
ethyl]-piperidin-4-yloxy}-7-methoxy-quinazoline
A mixture of 410 mg of 4-[(3-chloro-4-fluoro-phenyl)amino]-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.-butyloxycarbonyl)-2-bromo-ethylamine are added and
the reaction mixture is stirred 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)

- R¢ 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-phenyhamino]-6-{1-{2-(tert -
butyloxycarbonylamino)-ethyl]-piperidin-4-yloxy}-quinazoline

R 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]"

The following compounds may also be prepared analogously to the foregoing

Examples and other methods known from the literature:
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Coat ed t%bﬁ" taining 75 ng of active substance | tablet core
cont ai ns Qstance 75.0 ng ddKci um phosphat e PEI/BPAB/O3O6LN st ar ch

35.5 ng ponV|nyIpyrroI|done 10.0 ng hydroxypropyl net hyl cel | ul ose 15.0 ng
nagne5|un%§éﬁﬁkgii nmg 230.0 ng Preparation: The active substance is

m xed wt phosphate corn starch, polyvin- ylpyrrolidone,

hydr oxypropyl net hyl cel l ul ose and hal f the specified anount of nagnesi um

Stearate. Iar&ks 13 mm i n di aneter are produced in a tablet- making machine
and t hese tgkigt agessupstande a nesh size of 1.5 mm

using a suitable rrachl ne and mxed with the rest of the magnesi um
stearate. This granulate is conpressed in a tablet-nmaking nachine to form
1 tablet core contains:

active substance ‘ 75.0 mg
calcium phosphate 93.0 mg
corn starch 35.5mg
polyvinylpyrrolidone ‘ 10.0 mg
hydroxypropylmethylcellulose . 15.0mg
magnesium stearate 1.5 mg
230.0mg

Preparation:
The active substance is mixed with calcium phosphate, corn starch, polyvin-

ylpyrrolidone, hydroxypropylmethylcellulose and half the specified amount of
magnesium stearate. Blanks 13 mm in diameter are produced in a tablet-
making machine and these are then rubbed through a screen with a mesh size
of 1.5 mm 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 pollshed
with beeswax.
Weight of coated tablet: 245 mg.




tabl ets of the desired shape. Weight of core: 230 ng die: 9 nm_ convex The
tabl et cores thus produced are coated with a film consP8BerigmbaddAéi al |y of
hydr oxypr opyl net hyl cel | ul ose. The finished filmcoated tablets are polished
W th bees\WaxD3/RB28R0 of coated tabl ei15245 ny. 26 SepPemer0203662 WO
03/082290 115 PCT/ EP03/ 03062 Exanple 17 Tablets contai ning 100 ng of
active substance _ Conposition: 1 tablet contains: active substance 100.0 ng
| act ose @l@ﬂ@é&ﬂcorn starch 34.0 ng polyvinyl pyrrolidone 4.0 ny

nmagnesi ung 8@ Mntaiding 189 A %f%cﬁge SNB of Preparation: The active
substancﬁmg—m—éh-m-e—mwe%gﬁg%, ] ether and uniformy noistened
wi th an aqueous sol ution of the polyvinylpyrrolidone. After the noist
conposi tion has.t.be,en screened (2.0 nm nmesh size) and dried in a rack-type
drier at PPMP screened again (1.5 nm mesh size) and the lubricant is
added. Thietdbigticohefngn xture i s conpressed to formtablets. Weight of
tablet: 220 ng Dianeter: 10 mm biplanar, facetted on both sides and

not ched orfCH¥e SUBstaECe Exanpl 000 Mabl et s contai ning 150 my of active

subst ance |actoge 80.0 mg
corn starch 34.0mg
polyvinyipyrrolidone 4.0 mg
magnesium stearate © 2.0 mg
220.0 mg

Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly
- moistened with an aqueous solution of the polyvinylpyirolidone. 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 [ubricant is
added. The finished mixture is compressed to form tablets.
Weight of tablet: 220 mg
Diameter: 10 mm, bipfanar, 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
.ma'gnesium stearate 1.0 mg




Conmposition: | tablet contains: active substance 50.0 powder ed | act ose
89.0 ny corn starch 40.0 ng colloidal silica 10.0 ng26 September 2006

pol yvi nyl pyrrol i done 10.0 ng rmagnesium stearate 1.0 ng 300.0 ny 26

Sept ember WAD0B/08802903/ 082290 116 PCTHEBO3/ 03062  Pr eppicat/Epas/oBpgact i ve
substance m xed with | actose, corn starch and silica is noistened wth a
20% aqueous pol yvinyl pyrrolidone solution and passed through a screen with
a mesh si atiorB nm The granules, dried at 45C, are passed through the
sanme screen again and mxed with the speci fied anmount of nagnesium
stearate. Tablets are pressed fromthe m xture. Wight of tablet: 300 ng

die: 10 nThe ttite skbstantembdRite [4ebsd iddeh Q@c?r%ﬁésﬁi%‘i@hﬁléi@né@o ng of
active SUb‘ftJ? 6&0%@@ cggsul e contains: active substance 50 ng corn starch

(dried) af GeRyS Prlwvinydyriobeene setition gcdpassed tiﬁl”onigh aragnesi um
stear at e shrfeMWithRPHRSh #4200 mfﬁﬁgla%ﬁﬁulgg arfefat?e) ![Ch%glg ﬁggstr{g ce is

. mxed with the exclplients, passe a Screen i ze of
0.75 mm éh@u@ﬁgeﬂmﬂasmﬁema@h asd nyxed Mthttb.élspecmed 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. 87.0mg
magnesium stearate 3.0mg

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.




apparatus. The finished mxture is packed into size 1 hard gel ati ne

" capsul es. Capsule filling: approx. 320 ng Capsul e shePf Septemhen20Qgy d

-gel ati ne capsule. 26 Septenber 2006 WO 03/082290 117 PCT/ EPO3/ 03062
Exanpl e MYCS0pfERPO0ri es containing 159 ng of active BOhEROB/E3062
suppository contains: active substance 150.0 ng polyethyl eneglycol 1500
550. 0 nggég;ﬁg&hg%leneglycol 6000 460.0 nmg pol yoxyet hyl ene sorbitan

nonost ear ng 2000.0 ng Preparation: After the suppository nass
has been nelted the active substance is honogeneously distributed therein
and the nelt is poured into chilled noulds. Exanple 21 Suspension

cont ai ni rieuEBsitgries cawtainieg 460 st@of actiiléubstarfe suspensi on contai n: active
substance 1.00 g carboxynethylcellul ose-Na-salt 0.10 g nethyl

p- hydr oxybenzoate 0.05 g propyl p-hydroxybenzoate 0.01 g glucose 10.00 g

gl ycer ol 15s@sbdbitorPersainki t ol sol ution 20.00 g flavouring 0.30 g dist.
- water 100 m_~ Preparation: 26 Septenber 2006

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:

After the suppository mass has been melted the active substance is

homogeneously distributed therein and the melt is poured into chilied moulds.

Example 21

Suspension containing 50 mg of active substance

100 ml of suspension contain:

active substance 1.00g
carboxymethylcellulose-Na-sait 0.10g
methyl p-hydroxybenzoate - 005g
propyl p-hydroxybenzoate 0.01g
glucose A 10.00 g
glycerol 5.00g
70% sorbitol solution - 20.00g
flavouring ‘ 0.30g
dist. water 100 mi

Preparation:




WO 03/ 082290 118 PCT/ EP03/03062 The distilled water is heated to 70C. The
met hyl and propyl p-hydroxybenzoates together with the2¢Sypiembér 2908 sodi um
salt of carboxynethylcellul ose are dissolved therein with stirring. The
sol.ution V\@Oéﬁé?é’@(?to anbi ent tenperldBure and t he acPQREPOBKIZDACE i S
added and honogeneously dispersed therein with stirring. After the sugar,
t he sorbi | ution and the flavouring have been added and di ssol ved,

| .S
t he suspe rs?? 6‘f§st'ﬁ§d valercis deatpdiior 7064 iThe methybaed prapyate air. 5 nl of
i i i ' le,22 A |
e g oS U L Sy AT B, 00

cont ai ni ng acti1ve substance stance 10.0 ng
0.01 N hyearbexyroethylcedulpsg.ase ditsobleer thesdin Mitadstiwarice mr2. $lttion & epar at i on:

The activ i,S_dissolved in the necessary amunt of 0.01 N HCl,
nmade i sotc(;eor??ééé)\fé ?‘ﬁ‘%‘@e&@%’ﬁpgzﬂqwﬁ qrﬁ {}@r%“’?t%&ﬂaé‘cérﬁiaf’@%@f‘@r red into 2 m
anpoul es.hdimageheol di%p@tde@l&hgfgﬂ% a.iitﬂisilgmgfl? A&%ﬁ% 8644 heoshipitgnce

Conposition:  active substance .0 ny ydrochl oric aci d q.s.

doubl e- di yreangihetavayringhavedesspaddastand dgeolved) e/ V8peasion1o
PCT/ EPO3/%9§ted°\ﬁl?iﬁ’%ﬁigTigﬁ]B: 'ﬁhﬁat@cé‘} ve substance is dissolved in the
BTN e e

necessary anount o @ isotonic with conmon salt, filtered

. steril e and&mhos$uapeadidnntantdifl 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 2.0ml

Preparation:
The active substance is dissolved in the necessary amount of 0.01 N HCJ,

made isotonic with common salt, filtered sterile and transferred into 2 m|

ampoules.

Example 23

Ampoules containing 50 mg of active substance

Composition:
active substance . 50.0 mg
0.01 N hydrochloric acid g.s.
d_oubl.e—dist_iiled water _ 10.0 mi




anpoul es. Exanple 24 Capsul es for powder inhalation containi ng 5 ng of
active substance | capsule contains: active substanceZ26 Sgptagben288pose for

i nhal at i O@@%ﬁo nz%ﬁ; 20.0 ng Preparation: The active substance is m xed
with |act 5182290l ation. The ni xtldPe is packed i RGI/ERPBINZES2i n a

capsul e-maki ng machi ne (wei ght of the enpty capsule approx. 50 ng). weight
of capsulg 70,0 size of capsule = 3 Exanple 25 Inhal able solution for

: ngy
hand- hel &Ee@@ﬁﬁa—ti%rs containing 2.5 ng active substance 1 spray contains:
active substance 2.500 ng benzal koniumchloride 0.001 ng 1 N hydrochloric
acid gq. s, 26 Septenber 2006 WO 03/082290 120 PCT/ EP03/ 03062
et hanol / wiiRAClisDpulstane: Fodisse)ved ytheatscensary Ereoarttdf 00 sNSCRnce and

benzal koni,ugx6 i | ssolved | ethanol /water (50/30). The pH of
tho sol ity aq TR IR om AT SRy SR SFTEATE (iTared KB J8%0 ¢ 1 ng

sol uti on amspéuiksered and transferred into suitable containers for use in
hand- hel d nebulisers (cartridges). Contents of the container: 4.5 g 26

Sept erber 2006

Example 24

- Capsules for powder inhalation containing 5 mg of active substance

1 capsule contains:

active substance 5.0 mg
lactose for inhalation 15.0 mg
20.0 mg

Preparation:
The active substance is mixed with lactose for inhalation. The mixture is

packed into capsules in a capsule-making machine (weight of the empty
capsule approx. 50 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. |




. R5 denot es

121 Cdaims: 1. A conpound conprised of the general fornula wherein Ra
denotes a hydrogen atomor a Cl4-alkyl group, Rb denot 88 S&ptpmBeRA008,

1- phenylewggl rou wherein the phenyl nucleus is substituted in each
case by t %1 to R3, while RI28nd R2, which MR TWEPDGMBOBeal or
different, in each case denote a hydrogen fluorine, chlorine, bromne or
i odi ne ato a g al hydr oxy, Cl-4-al koxy, C2.3-al kenyl or

C2. 3-al kyn%thap&“ﬁ? @lﬁp&/ aryl 0x1p-08@ ydvet hyl or aryl met hoxy group, a
het er oaryl, heteroaryl oxy, heteroaryl met hyl or heteroaryl net hoxy group, a

met hyl or_met hoxy group substituted by 1 to 3 fluorine atons or a cyano,
nitro or a'?ﬁﬂ%afg'ﬁrbup and R3 denotes a hydr ogen fluorine, chlorine or

"~ brom ne i, f.| uaro R denotes a cycl obutyl,
cycl open?f/l or cyé\ftﬁ %%ag#g% %\k?'&'H”\ '}él%g 55%%8@&9 each case by a

- group R4- ethaﬁollwvtml' ¢503@{t)ﬂd"h@tpﬂ$ OﬁtH%éﬁl?&ﬁﬂlsaécﬁhr@tQ& \nﬁthQMﬁy&ld&}ﬁior%rO“p and
n atom or group, - - ---F- ----- a-----

r
- 26 Sept fH/ Eﬁ?g‘ﬁ'r@?? Wipruigitiseed ewwnsjerrsdamﬂaﬁwtable containers
Cl_3-al k)fbans@ﬂmérbdlﬂélcrﬂ‘ébuﬁ 8
(Cl 3-al kyl ) am nocar bonyl - " }%Ertpgbeﬁ)'rrol i di n-1-yl carbonyl -Cl1. 3- al kyl,
- pi peridin-1-yl carbonyl - C1. 3 aI kyl , honopi peridin-I-ylcarbonyl- Cl1_3-al kyl,
mor phol i n- 4-yl car bonyl - C1. r.phol i n- 4- vyl car bonyl - C1. 3- al kyl ,
pi per azi n- 1-yl car bonyl - ffﬁdftﬁeé?ngﬂ&r kﬂisng
pi per azi n-1-yl carbonyl - Cl 3 aI kyl , honopi per azi n- 1-yl carbonyl - Cl1. 3-




al kyl or a 4-Cl. 3-al kyl - honopi perazi n-1 -yl carbonyl -C - 3- al kyl g a
hydr oxy- C2. 4-al kyl, C1.3-al kyl oxy- C2. 4-al kyl, C1.4-al k9§§§}3/tcmbef200
car bonyl am no- C24- al kyl., am no- C2. 4-al kyl , ClL. 3-al kyl am no- C2. 4- al kyl ,

i - (Cl. 3-al kyl am no- C2. 4-al kyl, Cl,3-al kyl car bonyl am no- C2. 4- al kyl,
am nocar bonyl am no- C2. 4- al kyl, Cl. 3-al kyl am nocar bonyl am no- C24- al kyl ,

- (C1. 3-al kyl ) am no- car bonyl am no- C2. 4-al kyl, pyrrolidin-1-
yl car borl_T)((]II ani no- C2. 4-al kyl, pi peridin-1-ylcarbonyl am no- C2. 4- al kyl,

nmor phol i I car bonyl am no- C24-al kyl, C1.3-al kyl sul phonyl - C2. 4-alkyl or a
C1- 3- al kyl sul phonyl am no- C24- al kyl group, a

(2- oxo- WW@émﬂblﬁhdcdﬂnbng&Lﬁfﬂ‘i dnerbPfopmaRd peridin-1-yl)-C2. 4-al kyl, (3-
oxo- nor phol i n-4-yl ) - 4- al kyl 2- 0oxo-i m dazolidin-1-yl)-C2. 4-al kyl, (2-
oxo- 3- Cl. 3- al kyI-|mdazoI|d|n 1- yl)-C2. 4-al kyl, (2-oxo-

hexahydmdpgreinm di n-1-yl ) - C2. 4-al kyl or a (2-oxo-3-Cl. 3-al kyl -
hexahydropyri m di n-1-yl)-C2. 4-al kyl group, a Cl.4-al kyl sul phonyl

chl oro- 4 al k ul . phon brom: CL. 4- al kyl sul phonyl,

am no- cF 9%’ v Fﬂﬂﬁﬁlatot’ﬂoéa kAT gheY &1 4. al kyl sul phonyl ,

-(C1. 3- aI kyI ) am no- C1. 4- al kyl sul phonyl (pyrrolidin-1-
yhar ey bieRY or B8Rt oy bvh@?feﬁTﬁé Fﬁbﬁﬂ'rﬁk‘l&h@hs
(honopi peri di n- 4- al kyl sul p onyl, (norpholin-4-yl)-Cl. 4-
aI kyl sulspbetitpted mfﬁauhmaspmy fhe-group3 Rlo R awkif¢ sul phonyl , (pi perazin-
yl)-C1. 4- al kyl sul phonyl, (4-C _3-al kyl -pi perazin-1-yl)-Cl.4 26 Septenber

e, 12 el e, L AR
Cl- 4- al kyl oX Yy, g@:&g’%ﬂyr Qﬁr?é’%%c?nrfelorb'?é(rjp qe i?ub@f&; car bonyl ,

Cl- 3- al kyl oxy- I'-Ca rof ur ahyl car bonyI
t et rahydr opyr anyl car bonyl am no- Cl- 4- al kyI car bonyl ,

Gi - 3- al kyl amanOrCalkg, alExtxycas b@mdxy,a‘ba(a%f@ior Ca-s-alkynyl group,
al. kyI ) am no- C14- al kyl - carbonyl, pyrrolidin-1-yl-Cl -al kyl -carbonyl,
an aryl, aryloxy, arylmethyl or arylmethoxy group,

a heteroaryl, heteroaryloxy, heteroarylmethyl or heteroarylmethoxy

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,

R® denotes a cyclobutyl, cyclopentyl or cyclohexyl group which is

substituted in each case by a group R*—N—R?®, while

R* denotes a hydrogen atom or a C4.3-alkyl group and

R® denotes a hydrogen atom or a C4.s-alkyl group,




pi peri di n-1-yl - Cl4-al kyl - car bonyl , (honopi peri di n-1- al k
car bonyl, norpholin-4-yl-Cl-4-al kyl - car bonyl , (hormrmréﬁ@lelPtﬁmhe@y

Cl- 4- al kyl - car bonyl, (piperazin-1-yl)-Cl4-al kyI carbonyl, (4-Cl-3-alkyl -
pi perazin-1-yl)-Cl-4-al kyl -car bonyl122 (homno- pi per azi n- | -yI ) - C1- 4- al kyl -
car bonyl, (4-Cl-3-alkyl-honopi perazi'h-1-yl)-Cl-4-al kyl -carbonyl or a

Cl- 3- al kyl sul phonyl -d - 4-al kyl - carbonyl group, a cyano, am nocarbonyl,

(G2l Nyl ol BaRat AR AR o IR B B8 SRV Yty i
al kyl ) - ( CL-(@ aldiingarbonl o] 8 GADRARY yicBrodgTEngoar bonyl

pyrrolidin-1-ylcarbonyl, piperidin-1 bonyl honDplperldln 1-

yl car bonyl , ratkyhpiberidih-1~ Iytcarﬂtnnw-Cn 3Jaﬂ{vd>rfwmbp|berid|ﬁ- Wylcardomyl , 2-
oxa-5-aza-bic clo[2 2.1 khe pt-5-yl carbonyl , 3-oxa-8-aza-
bi cycl of 3. 2. Feralkyl Mg %'dhghylcagb@mé% 22kylf meon}qseboisl-gh car bonyl |

i perazin-|- : I A- | - o8
ﬁoﬁopi per azi wqﬁbgﬂﬂy(%bﬁé ﬁlgﬁ)e?éé% ) %ﬁ’ﬁ%@ ﬁ'@?@ﬁie %ﬁykar bonyl ,
ani nosul phon)ﬂuper@%m@ldé)%orwnmqsalkﬁhﬁémbpip@raﬂm ﬁcar@bhyltr):ﬁgn no- sul phonyl ,
pyrrolidin-1-yl-sul phonyl, piperidin-1- ylsul phony
~hornopi peri di relkyl vr sud-Pharalityl-hoorqripe rarzindt-ylcadbqiyb@y ls-alkyl group,
hononor phol i n-4-yl sul phonyl piperazin 1-yl sul phonyl, 4-Cl-3-al kyl -

Bl kvt “homopi y'rﬁ»@ﬁ%ﬁ%w@@ﬁ;ﬁ A T S
whi ch Lo suncEro At CAEAIS, BHERG Al P LT L G NIng e FHRUE LY, 9T OUP
2- oxo- pyrrol ldih(®1 iaudyl)aﬁm‘m(-@aldw{yl @m—élkz&brb&wm?ﬁmomf ,PBI!RW n-4-yl,

2- oxo-imdazolidin-1-yl, 2-oxo0-3-d | - imdazolidin-1-yl,
2- 0X0- hexahymp9¢arhpaylﬁn1n9ﬂ02gralbyl,2Coxall@lamngcarbonylammo -Co-4-

aI\kyI hexahydrlI?ﬁycis-(&_3-aq<y+)a¥n|ng-capnodnylammo—Cz-4-alkyI, pyrrolidin-1-
ylcarbonylamino-C,.4-alkyl, piperidin-1-ylcarbonylamino-C,.4-alkyl,
morpholin-4-ylcarbonylamino-Cy4-alkyl, C1.3-alkylsulphonyl-C..4-alkyl

or a Cyz-alkylsulphonylamino-C,4-alkyl group,

a (2-oxo-pyrrolidin-1-y1}-Cy.4-akkyl, (2-oxopiperidin-1-yl}-Co.4-alkyl, (3-
oxo-morpholin-4-yl)-C,._4-alkyl, (2-0xo-imidazolidin-1-yl)-C,.4-alkyl, (2-
0x0-3-C4_3-alkyl-imidazolidin-1-yl}-C,4-alkyl, (2-oxo-
hexahydropyrimidin-1-yl)-C,.4-alkyl or a (2-ox0-3-C4_s-alkyl-
hexahydropyrimidin-1-yl)-C,4-alkyl group, |

a C1.s-alkylsulphonyi, chloro-C+.4-alkylsulphonyl, bromo-C14-
alkylsulphonyl, amino-Cq4-alkylsulphonyl, C4_s-alkylamino-Cy.4-
alkylsulphonyil, di-(C1.3-alkyl)amino-Cs.s-alkyisulphonyl, (pyrrolidin-1-
y1)-Ci-s-alkylsulphonyl, (piperidin-1-yl)-C4_s-alkylsulphonyl,
(homopiperidin-1-yl)-C4.s-alkylsulphonyl, (morphofin-4-y1)-C.4~
alkylsulphonyl, (homomorpholin-4-yl)-C1-4-a|kylsulphonyl, (piperazin-
1 -yI)-C1-4-aikylsulphonyl, (4-Cqz-alkyl-pi perazin-1-y1)-C1.4- |




an azetidin-3-yl group which is substituted in the | position by the group
R5, while R5 is as hereinbefore defined, a pyrrolidin28SgptegibeigfiOahi ch is
substituted in the 1 position by the group R5, while R5 is as hereinbefore
defined, a piperidin-3-yl group mhhﬁ% Is substituted in the | position by
the group R5, while R5 is as hereinbefore defined, a piperidin-4-yl group
which is substituted in the 1 position by the group R5, while R5 is as

tot r anydr opyraRyaffond; afshéi {"-efl‘f@ FR SRRV A PR T bor ne,
chl orine or by mﬁn@§| azird1 Ik@fs@ﬂ%or@l @ouﬁ al kyl oxy group, a

met hoxy group substltu ed by quorlne an et hyl oxy group
substituted by 1 to 5 fluorine atonB a CZ 4-al kyl oxy group which is

substituted by CaslitigryRarmnyRgrouphi le R6 is as hereinbefore defined and
26 Septenber 2006 125 RY denot es a hydroxy, Cl.3-alkyl oxy,

Cl- 3- | oal k kyl | ) am no,

bis- (gyﬁe? ﬁox%tﬂoﬁf )&én"gigﬂ Ca"B‘Q/'PSF' 431 Xw@ﬂ‘%’?’ra ﬁ?'ﬁ&ql?fﬁpﬂ"}’y )

2 ot b aza by R K AP TRERIC BN Yirah RORTBOACALERE BMie G5 1) oct-8-y1

- 8- oxa- 3- aza- kalkyladadhchy?, Gi.gea!kylamiho CM%IRYI&HrDodylydhr(Q 3~

4- Cl- 3-al kyl - pi perazin-1-y onopi perazin-1-yl or Cil-3-

al kyl - honopi pakdaming- %H-@kﬂm@rb@aylapyrmlm -Anitha,+-atiylzasbegylcar bonyl ani no,

ST e e A

g e L
Cy-4-alkyl-carbonyl, (piperazin-1-yi)-C.4-alkyl-carbonyl, (4-C.3-alkyl-
piperazin-1-yl)-C1_4-alkyl-carbonyl, (homo-piperazin-1-yl)-C4.s-alkyl-
carbonyl, (4-C1_z-alkyl-homopiperazin-1-y1)-C4.s-alkyl-carbonyl or a

C1.z-alkylsulphonyl-C1.4~alkyl-carbonyl group,

a cyano, aminocarbonyl, Cys-alkyl-aminocarbonyl, di-(C4.3-
alkyhyamino-carbonyl, (C4.3-alkyloxy-C, 4-alkyl)aminocarbonyl, N-(C.s-
‘alkyl)-N-(C1.z-alkyloxy-Cz.s-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-yIcarbonyl, 8-oxa-3-aza-[3.2.1]oct-3-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-C4.s-alkyl-piperazin-1-ylcarbonyl,
homopiperazin-1-ylcarbonyl, 4-C.3-alkyl-homopiperazin-1-
‘ylcarbonyl, aminosulphonyl, C4.s-alkyl-aminosulphonyl, di<{(C1.3-

- alkyl)amino-sulphonyl, pyrrolidin-1-yl-sulphonyl, piperidin-1-
yisulphonyl, homopiperidin-1-ylsulphonyl, morpholin-4-ylsulphonvi,
homomorpholin-4-ylsulphonyl, piperazin-1-ylsulphonyl, 4-Cq3-alkyl-
piperazin-1-ylsulphonyl, homopiperazin-1-ylsulphonyl or a 4-C.s- |

 alkyl-homopiperazin-1-ylsulphonyl group,

-




1-yl car bonyl am no, 4-Cl-3-al kyl - pi perazi n-1-yl car bonyl am no,

nor phol i n- 4-yl carbonyl ami no or a Cl-4- al kyl sul phonyl an2f&8epjewbgy, 2046
C3-7-cycl oal kyl oxy or C3-7-cycloal kyl -C -4-al kyl oxy group, a

t et rahydrof uran- 3-yl oxy, tetrahydr )y’ an- 3- yl oxy or tetrahydropyran-4-
yl oxy group, a tetrahydrofuranyl-ClL"4-al kyl oxy or

t et rahydr opyranyl - d - 4-al kyl oxy group, a Cl-4-al koxy group which is

substituted rrolidinyl i peridinyl, .or. hanmopi.peridinyl group

subst ¢ 1 SEPueh BYOBRA SRty ebRL R s s SAEBEH B o2 o' hydr ogen
at om or @selna g RYVdte O a Cl-4-al koxy group which is substituted by
a norphol 1 nyl” gfoup substituted in the 4 position by the group R8, while

R8 is as herei nbefore defined, and X denotes a nethyne group substituted
by a cyano grRigerntesard-oxegymolidindmyl, Arukopiperidin-1-yi,-3-0x026 Sept enber 2006

126 by the aryl oup ntioned in the definitjon of the above groups is
meant in eadﬂgwg[}""g'ﬁhg'l%}ﬁ@’ "a)f'iﬂz'ﬁ{"i%%ﬁjﬁtﬁ-ﬁ?‘%ﬁ‘substi tuted by R9,
while the s ' t j ' o di denotes a
hydr ogen at olri:]ﬁh?c}aigl Z?’F@@fog?y% -g??ﬁﬁfffr@ﬂgﬁ% ﬁ'en'il)_&i ?ég%%@gfcg?ﬁ'or a

Cl. 3-al kyl, hyehipexah ngmht@m).qxw,gr@ihij,l uoromet hyl, trifluoronethyl,
~di fluoronethoxy, trifluoronethoxy or cyano group, by the heteroaryl groups

mentioned in the definition of the above groups is neant a pyridyl,

pyr i dazianyazetigin-B aravp waichdy sebstitytedgn g 1 pasition kathe gneep Joar yl groups

are each 5. Or disubstitufed Qy the group RO, while the substituents
may be ivgg%trkgcglasotpermr%eiqr&ée%gﬁa, RO is as hereinbefore defined, and said
pyrrolidinyl, piperidinyl, piperazinyl and norpholinyl groups nay be

subst i t ¢ SRR gFARPWRNKHQE BuBEHItLIR i the 13l detorBbPiHRSgroRP RS,

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,
R? denotes a hydrogen atom or a fluorine, chlorine or bromine atom,
a hydroxy group,
| a Cy.4-alkyloxy group,
- a methoxy group substituted by 1 to 3 fluorine atoms,
an ethyloxy group substituted by 1 to 5 fluorine atoms,
a Cy4-alkyloxy group which is substituted by a group R® or R?, while

R® is as hereinbefore defined and




unl ess otherw se stated, said al kyl groups may be straight-chained or
branched, with the proviso that the compound 26 September 2006

4-1 (3-chl or o- 4-fl uor o- phenyl ) am no] - 6-

((S)-tetrahydrofuran-3-yl oxy)-7-hydroxy-qui nazoline is excluded, their
tautoners, their stereoisoners, th&dF nmixtures and their salts. 2. A

bi cyclic heterocyclic group of general formula | according to claim1,
‘wherein Ra denotes a hydrogen atom Rb denotes a phenyl group substituted
by the groupRRienateRa, hydnoke C:RBialkidoxy, 63 acycyoaliogexy, dninoy Cpe, chl orine or
brom ne atom a nethyl,  trif]ugronmethyl or ethynyl group, 26 Septenber 2006
127 a phenyl (ﬁ!@yl%‘fn“ﬁ:&ﬁ%w@%ﬁ?“%@ﬂﬁ'(mqt@%ﬁ%“ﬂﬁé O:moi ety of the

atom o o pyorRBKES L DIEHAG, aTHBRS GBS MBI DT Tl nyl ol ety
of the aboveiRnémeRFBIBLLYID2-dx@-BBhHiddio[2 UPREpL By B-BXa-8- Mt hyl  or
trifluoronethyl group, R2 denotes a hydrogen, fluorine or chlorine atom or

a net h\>llvlh _ gL ogﬁia-ﬁgwlﬁtﬁ-ﬁémésﬂﬁS-b%(df%g;a‘rbwyolsq[&R.‘kjmte’i—s!ls Ri Kl_chISOpag_t IyI R4
group which is substjtuted in the ositjon by.a grou - , while
denotes a hydRfg@dNat %46(191“3&&@11“@9%@2% 4-&-3\9513@9?!’3%9%@9&%-61 hydr ogen

C5al ky am LR lordbetdins £y GEogeT borv! - Sl

(CL. 3-al kyl ) am nocar bonyl - C1. 3-al kyl, pyrrolidin-1-ylcarbonyl-Cl.3- alkyl,

pi peri di n- 1-\d foamplamyihe GT4gakldylcarbomilamingz Oiz-aiea-Copuliel. 3- al kyl,

4-Cl. 3-al kyl - pi perazi n-1-yl - car bonyl - C1. 3-al kyl or norpholin-4-
carbonylamino, Cy.4-alkyloxycarbonylamino, aminocarbonylamino,
C1.3-alkylaminocarbonylamino, di-(C1.s-alkyl)aminocarbonylamino,
pyrrolidin-1-ylcarbonylamino, piperidin-1-ylcarbonylamine, piperazin-
1-ylcarbonylamino, 4-C4.;-alkyl-piperazin-1-ylcarbonylamino,

morpholin-4-ylcarbonylamino or a C4.s-alkylsulphonylamino group,
a Cs.7-cycloalkyloxy or Cs.7-cycloalkyl-Cq.s-alkyloxy group,

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

a tetrahydrofuranyl-Cq4-alkyloxy or tetrahydropyranyl-C4_s-alkyloxy group,

a Cs4-alkoxy group which is substituted by a pyrrolidinyl, piperidiny! or
homopiperidinyl group substituted in the 1 position by the group R®, while

'R® denotes a hydrogen atom or a Cq.s-alkyl group,

or a Cq.s-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, and




yl carbonyl - C1. 3-al kyl group, a hydroxy-C24-al kyl, C1.3-al kyl oxy-C24-al kyl,
Cl. 4- al kyl oxy- carbonyl am no- C24-al kyl , ami no- C2. 4- al ky$ September 2006

Cl. 3-al kyl am no- C2. 4-al kyl, di-(Clv3-al kyl)am no- C2. 4-al kyl,

Cl. 3- al kyl car bonyl am no- C2. 4-al kyl , am nocar bonyl am no- C2. 4- al kyl ,

Cl. 3-al kyl ami nocar bonyl ami no- C2. 4- 128 ky! ,

di - (C1. 3-al kyl ) am no- car bonyl am no- C24- al kyl , nor phol i n-4-

yl car bonyl am no- C2. 4-al kyl, C1. 3-al klyl sul phonyl - C2. 4-al kyl or Cl. 3-

al kyl sullpribsyargraragpemendiored inythaugefinidorsebtherdhove 2008ps E2deant

Oxco- mor PHGRER <755 2 PResb oLk Ich 1 B i DiSAGRHAeRl 8% ) wile 4. 21 k1 | (2-
_3. ;O . I 5.

exanyaraayy PR habe idaticp Sr TRy andl 2 et hy1 -

hexahydropyri m di n-1-yl)-C2-4-al kyl group, a C1"3-al kyl sul phonyl

chl or 0- C2- 4- ®kgermiephdydroger atom, @fuoriles whipving hbroyhine or iodine

am no- C24- al k){l sul phgnyl . C1-3-al kyl am no- C2"4- al kyl sul phonyl,
di - (CL. 3- al kyAtyAAfCezalkyhhygra ﬁmﬁ}ky’omﬁlﬂt&mmﬂ%-

b phol 1 n- 4 GO B8R b RrBRIcH: e R B ar bony1 gr oup,
a fornyl, C1.3-alkyl-carbonyl, Cl-3-alkyl oxy-d -3-al kyl -carbonyl,

t et r ahy ghyycthe raterog s mbATiGRstY I 9B eliRitiohaif e gbove dl.fibs% - 3-
al kyl -c%onyl , Cl%-@gfnlﬁyl am no- C1" 3- al kyl - car bonyl , di -gI{C "3- - :

al kyl ) ament@LpBicy, koyridezinglo pytimiginylrayl fydazinyl-groue wilileasaig| - car bonyl ,

i peridin-|-yl-Cl-3-al kyl - carbonyl , .pi i.n-1-yl - Cl. 3xal kyl - car bonyl ,
O 5 AN G s 1S e Toana: of Sy B ketagi b g BT whlle 1 o175

| kyl - - "3 | L |\ : ,
B mocalis setitgens ridy Hp fehiteato RGor cha R RS naBRBERYe, D000, oyt

( C1" 3- aldefihed yarigR4- al kyl ) am nocar bonyl, N-(Cl1- 3-

said pyrrolidinyl, piperidinyl, piperazinyl and morpholiny! groups may be

substituted in each case by one or two Cy.3-alkyl groups, and

unless otherwise stated, said 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-guinazoline is excluded,
their tautomers, their stereocisomers, their mixtures and their salts.

2. A bicyclic heterocyclic group of general formula | according to claim 1,

wherein

R? denotes a hydrogen atom,

R® denotes a phenyl group substituted by the groups R’ to R?, while
R' denotes a hydrogen, fiuorine, chlorine or bromine afo'm,

a methyl, {rifluoromethyl or ethynyl group,




. while R4 and

al kyl')-N-(C1 "3-al kyl oxy-C2"4-al kyl ) am i nocar bonyl, phenyl anm nocar bonyl ,
pyrrolidin-1-yl carbonyl, piperidin-1-ylcarbonyl, norpR6Sepicaben2886 bonyl ,
C1" 3- al kyl - nor phol i n-4-yl carbonyl, di-(C1l"3- al kyl) norpholin-4-yl carbonyl,
homonor phol i n- 4-yl carbonyl, 2-oxa-5-_aza-bicyclo[2.2.1 ]hept-5-ylcarbonyl,
3- oxa- 8-aza- bicycl 0[3.2.1 Joct-8- YREarbonyl,
8- oxa- 3-aza- bicycl o[ 3. 2. 1] oct - 3-yl car bonyl , piperazin-1- ylcarbonyl,
4- (Cl1- 3-al kyl) - pi perazi n-1-yl carbonyl, am nosul phonyl, Cl1"3-
al kyl - ami nosud p Xy @i phayipethoxyloraumovhilg iecphanyl pyiatplof then- 1-yI 26
Sept enber 200 129 sul phonyl i peridjn-21-ylsulphonyl or a
mor phol i n- 4- A Pmlﬁpggé’f%% g&ﬁ’?'ané@%?éb’éwtﬁﬁyr%ﬁﬂom @h is substituted
in the 3 posidHigHhd Mo Yroup R6, while R6 denotes a 2-oxo-pyrrolidin-1-yl,
2- oxopi peri din-1-yl, 3-oxo- norpholin-4-yl, 2-oxo-imnidazolidin-1-yl,
2- oxo- 3-net hyl -i m dazolidin- 1-yl, 2-oxo-hexahydropyrimdin-1-yl or a
2- 0x0- 3- met hyd pyrithsatyyah pyidinytmethoxy-grouprwhilg the yridingexciétygifoup which is
substituted ip the 3 position or in the 4 position by a group R4-N R5,

the aBpucmentiened AEuiosris ogtionallysubstitufed b @dpethy¥ 8up which i s

substituted i jtion or in the 4 position by a group R6, while R6
-1s as herei ngé}?%gr}én%éwyé%?&a pyrrolidin-3-yl group which is substituted in
the 1 position by the group R5, while R5 is as herei nbefore defined, a

pi peri di n- 3- &2 durmies witydfoden, FubAhe bHERBring didv o Pekiyl @fodpy the group
R5, while R5 is as hereinbefore defined, a piperidin-4-yl" group which is
substituted iamdt he 1 position by the group R5, while R5 is as hereinbefore
defined, or a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or

tetrahydr Opyrlfmdedﬁo\ﬁlas grh%PdgenRa 0Plne,not es a hydrogen atom

R°® denotes a cyclopentyl group which is substituted in the 3 position by a

group R*—N—RS5, while
R? denotes a hydrogen atom or a Cis-alkyl group and
R® denotes a hydrogen atom or a C1-s-alkyl group,

an aminocarbonyl-C4_3-alkyl, C+_z-alkylaminocarbonyl-C1.z-alkyl, di-
(C4.3-alkyl)aminocarbonyl-C.s-alkyl, pyrrolidin-1-ylcarbonyl-C_3-
-alkyl, piperidin-1-ylcarbonyl-C4.s-alkyl, piperazin-1-ylcarbonyl-C1.3

alkyl, 4-C1.s-alkyl-piperazin-1-yl-carbonyl-C.3-alkyl or morpholin-4-

ylcarbonyl-C1.s-alkyl group,

a hydroxy-C,_4-alkyl, C1.3-alkyloxy-Co.4-alkyl, Cq.4-alkyloxy-

carbonylamino-Cs.s-alkyl, amino-Ca.4-alkyl, C4.3-alkylamino-C».4-alkyl,

di<(C+.s-alkyl)amino-Ca,.s-alkyl, C_s-alkylcarbonylamino-Ca.s-alkyl,
aminocarbonylamino-C,.s-alkyl, C4.3-alkylaminocarbonylamino-Cj.4-
alkyl, di-(C.s-alkyl)amino-carbonylamino-C..4-alkyl, morpholin-4-
ylcarbonylamino-C,_4-alkyl, C1-3-alkylsulphonyl-Cz-4-aIkyI or Cqs-
alkylsulphonylamino-C..4-alkyl group,




a Cl1_3-al kyl oxy group, a nethoxy group which is substituted by one to three
fluorine atons, 26 September 2006 130 an ethyl oxy gr odf S@pfe@her 2006
substituted in the 2 position by a group R6 or R, while R6 is as

her ei nbef ore defined and R7 denotes_a hydroxy, G _3-al kyl oxy, am no,

G _3-al kyl amino, di-(G _3- al kyl)afo, bis-(2-nethoxyet hyl )-ani no,
pyrrolidin-1-yl, piperidin-1- yl, norpholin-4-yl, hononorpholin-4-yl,

2- oxa- 5-aza- blcyclo[2 2. 1] t-5- yl, 3-oxa-8-aza-bicyclo[3.2.1]oct- 8- yl,

8- oxa- 3- azaﬂoI%gm-eyrgolzdlnﬁoﬂF -Caalkyl piZperapiperidinty b2 aalkyl, (3-

G472l kyl o BORP BRI d oYY R Em R A asmddRro,
G Al OXY%b&ﬂyétﬁﬂljﬁﬁdaz%'ﬁbm ?g@%&lém%r?am nocar bonyl am no,

C _3-al kyl am nocar bonyl am no,

pyrrolidin- 1I1ﬁlxahy<ﬂmnpyhm|mnd-yl)3(3@ﬁ+ﬂallq.rimiz-y)b(oa-bmﬂyyl-am no, piperazin-
- 1-yl carbonyl am no, yl - pi pera2| n- 1-yl car bonyl am no-

mor phol i n- 4- ﬁeéahwlwaw%-wl) QZ@@@'QI’M sul phonyl am no group, a
propyl oxy group which is substituted in the 3 position by a group R6 or '

whil e R6 and at r 0X roup which is
-substituted in the ﬁ(ﬁﬁnﬁl %H ng}d?%B%IQﬁ@hgﬁlegr&H% g ang R7 are as
her ei nbef oreadgﬂsm@ﬁbnwrajnmoctgﬂngmyisg]pw@ppmr} akpgmmedacg unI ess stated

ot herw se al k Ire’grou s may be str% ht - chai ned or branched their
tautoners, tadvisuphe I‘iﬁtﬂ@'ﬁ-B'@lkﬂ)BmlmO ftdksdsulahmyir(@yrrowht‘e 3. Bicyclic

het I f I t I 1, wherein R
d:ng: ggy; ngﬂbfg%cﬁs %Hﬁ)%%nyla(plpgﬁ% ‘IayI) 24—a Lﬂsglghor?yl%ral m eretn ~a

(morpholin-4-yl)-C,.4-alkylsulphonyl group,
a Cis-alkyloxy-carbonyl group,

a formyl, Cq_3-alkyl-carbonyl, C4.3-atkyloxy-C,.z-alkyl-carbonyl,
tetrahydrofuranyicarbonyl, tetrahydropyranylcarbonyl, amino-Cs.3-
alkyl-carbonyl, C1_s-alkylamino-C.s-alkyl-carbonyl, di-{C.3-
alkyl)amino-C1.s-alkyl-carbonyl, pyrrolidin-1-yl-C.s-alkyl-carbonyl,
piperidin-1-yi-C4.s-alkyl-carbonyl, piperazin-1-yl-C4.z-alkyl-carbonyl,
4-C,.3-alkyl-piperazin-1-yl-C4s-alkyl-carbonyl, morpholin-4-yl-C,.3-
alkyl-carbonyl or a Cq.3-alkylsulphonyl-C4._s-alkyl-carbonyl group,

a cyano, aminocarbonyl, Cy.s-alkyl-aminocarbonyl, di-(C1.3-
alkyl)amino-carbonyl, (C1.s-alkyloxy-Co4-alkyl)aminocarbonyl, N-(C+.-
alkyl)-N-(C.s-alkyloxy-C,.4-alkyl)aminocarbonyl,
phenylaminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyi,
morpholin-4-ylcarbonyi, C1_s3-alkyl-morpholin-4-ylcarbonyl, di-{C1.s-
alkyl)morpholin-4-ylcarbonyl, homomorpholin-4-yicarbonyl, 2-oxa-5-
aza-bicyclo[2.2.1]hept-5-ylcarbonyl, 3-oxa-8-aza-bicyclo[3.2.1]Joct-8-
ylcarbonyl, 8-oxa-3-aza-bicyclo[3.2.1]oct-3-yicarbonyl, piperazin-1-
ylcarbonyl, 4-(C4.3-alkyl}-piperazin-1-ylcarbonyl, aminosulphonyl, C.3-
alkyl-aminosulphonyl, di-(C1s-alkyl)amino-sulphonyl, pyrrolidin-1-yl-




26 Septenber 2006 131 Rb denotes a 3-ethynyl phenyl, 3-bronDphe@yI
3, 4-di f | uorophenyl or 3- chloro-4-fl uoro- phenyl group, 26 September 2006

3-chl oro- 4- benzyl oxy- phenyl, 3-chl oro-4-[(3-fl uoro-benzyl)oxy]-phenyl, 4-
(pyridin-3-yl oxy) - phenyl, 4-[(6-netﬁyl-pyridin-3-y|)oxy]-pheny|,
3-net hyl -4-~ (pyri di n- 3-yl oxy) - phen}#®

3-net hyl -4-[ (6- net hyl - pyri di n- 3-yl ) oxy] - phenyl , 3-

chl oro-4- (pyridi n-3-yl oxy)-phenyl or ]

3- chl or o- 4- | (BUphanyiripgidigiInyistipheax\ara mremalingt-gisglphrayldenot es a

cycl ohexyl ggﬁ ﬁ ngch is substituted in the 3 position or in the 4
position by é B R4-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,

net hyl an eeciGEsMANybap Which isiupatifted i HeCRpESHivh matahyﬂouﬁ R,
pyrrolidin-1-yl carbonyl nethyl, piperidin-1-ylcarbonylnethyl,

pi per aziwhile yl car bonyl met hyl , 4- et hyl pi per azi n- 1-yl car bonyl net hyl ,
nmor phol i n- 4-yl car bonyl net hyl , 2- (nor phol i n-4-yl -carbonyl)ethyl or 3-

el SRR, T o YOO

- 2-(butyl oxyc =1l =Y VAR A N0etnyl . o =@ i

2- (acetyl am ﬁ’ﬁ?ﬁ\ﬁbﬁm )QO% ggép gﬂ%anzl% Hggﬁp?ggﬁ i&o grﬁ%?IWymgrég@rgw am no) et hyl ,
3- (et hyl car bdnyll 27xoe)exabggtopyrithidipr Bpldrca2isdoys-anathgl) et hyl
3- (propyl car bonyl am no) propyl, 2-(ethylaminocarbonyl am i no)ethyl, :
3- (et hyl ani néEXpBYHpPYAmidingrd@yeup, 2- (di met hyl am nocar bonyl ani no) et hyl ,
3- (di et hyl am nocar bonyl am no) propyl, 2-(norpholin-4-
y
2-

(
( _ | _
(et gt <G CLbnyiich T HRERIRY o 3 PRI B4 Bbltomber 2006

by a group R*—N—R?3, while R* and R® are as hereinbefore defined,

a cyciohexyl 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-yi 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,
R? denotes a hydrogen atom,

a Cqs-alkyloxy group,

a methoxy group which is substituted by one to three fluorine atoms,




132 2- (net hyl sul phonyl -am no)ethyl or a 3-(nethyl sul phonyl am no) propyl
group, a 2-(2-oxo-pyrrolidin-1-yl)ethyl, 2-(2-oxopiperﬂéﬁﬁ@ﬁﬂ¢ﬁqﬁﬂﬁyl,

2- (3-o0xo- norpholin-4-yl)ethyl, 2-(2-oxo-imdazolidin-1-yl)ethyl,

2- (2- oxo- 3- nethyl-inidazolidin-l-ié%ethyl, 2- (2- oxo- hexahydropyrimdin-1 -
yl)ethyl or a 2-(2-oxo-3-nethyl-he ydropyrim din-1-yl)ethyl group, a
3-(2-oxo-pyrrolidin-1-yl)propyl, 3-(2-oxopiperidin-1-yl)propyl, 3-(3-

oxo- nor phol j.n-4-yl)propyl,. 3-(2-0xo0-imidazo lid in-1 -yl)propyl, 3-(2-

- 0X0- 3- n&mﬁihquw&gégﬂ’ wihicH @-%Hng%Wn, thg 4 posjtien H&)@aiﬂprd%%ﬁ Ry di -

1-yl)pr 4o BF 5 = 3c | - hexahydropyrim din-1-yl)propyl group, a
nmet hyl sﬁp%ll?oﬁyféja%%%lsu B%oﬁ%fr{%ﬁ@ﬁi or opr opyl sul phonyl , 2-

(mor phol i n-4-yl)-ethyl sul phonyl or a 3-(norpholin-4-yl)- propyl sul phonyl
group, a pr oy denotes bdydroxy; ChuHaikyiokys amir) G, ssilkuamind, BR@pl, acetyl,

et hyl carbonyl , propyl carbonyl , nmethoxyacetyl, (2- nethoxyethyl)carbonyl,
. (3- met hoxy pr G aeaiPe obisH(2-ethoxysthy b faming - pyrrglidiant ndngiperidin-1-

Loy oDy TR bR 2 o ks roacet
(mor phol i n- 4-pidycfdpy { hapReRY ! 3-okaal ARy ng%ég.%g%%@-@gﬁd@%bo“y' or a

~met hyl sui phonyl’acetyl ‘group,” a cyano, a yl'am nocar bonyl ,
~di met hyl am nazarticyglo[3.221 Jogt-8rjl nmipardzimylyl of aet-Gyh-atkyhpiparainy-,

propyl am nocar bonyl, (2-methoxyethyl)am nocarbonyl, N nethyl-N
( 2- met hoxyet H/g5Q hocar bonyl , (3-met hoxypropyl ) ani nocar bonyl ,-
N- et hyl - N- ('3- met hoxypr opyl ) - am nocar bonyl, phenyl am nocar bonyl -

pyrrolidin- 1 RRAUBAMMS, CRI-BRYIEHbIaMER! B kyisR-CopLAgRer 2006 133
‘carbonylamino, Cs.4-alkyloxycarbonylamino, aminocarbonylamino,
'Ciz3-alkylaminocarbonylamino, di-(C,_s-alkyl)aminocarbonylamino,
pyrrolidin-1-ylcarbonylamino, piperidin-1-ylcarbonylamino, piperazin-
1-ylcarbonylamino, 4-C4.3-alkyl-piperazin-1-ylcarbonylamino-

morpholin-4-ylcarbonylamino or a Ci-s-alkylsulphonylamino group,

a propyloxy group which is substituted in the 3 position by a group Réor 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, said alkyl groups may be straight-chained or

branched,
their tautomers, their stereoisomers, their mixtures and their salts.

3. Bicyclic heterocyclic groups of general formula 1 according to claim 1,

wherein

~.R%denotes a hydrogen atom,




mor phol i n- 4-yl carbonyl, 2-nethyl nor phol i n- 4-yl car bonyl ,

di et hyl mor phol i n- 4-yl car bonyl , hononor phol i n- 4-yl car béﬁiﬁleptemb@x@ﬂﬁ
5-aza-[2. 2. 1] hept-5-yl carbonyl, 3-oxa-8-aza-bicycl o[ 3.2.1]oct-8-

yl car bonyl , 8-oxa-3-aza-bicycl o[ 3. i I1J ] oct - 3-yl car bonyl, 4-

met hyl pi perazi n-1-yl carbonyl, amn § | phonyl , met hyl am nosul phonyl ,

di met hyl am nosul phonyl or a norpholin-4- vyl sul phonyl group, a cycl ohexyl
group gh is substituted in the 3 positjaon or he 4 position by a
group \I,?\,% aﬂ‘? 88@@83}%@3%&%{9%@% §r41di|U9TODh§ﬂMWp3 peridin-1-yl,
3- oxo- o) |mdazoI|d|n 1-yl,

2- 0XO0- 3%@1%‘}*!{]0%(1%@%'?%8 *1-yl, 2-oxo- hexahydropyri mdin-1-yl or a
2- 0x0- 3- et hyI hexahydropyrl m din-1-yl group, a pyrrolidin-3-yl group

whi ch uaswmmrowbenlzylw |h|$erilyl Flil&hblr@ll fluB®-BEREPO l& RS is as
her ei nbef ore defined, a ferl di n-3-y [g?ou whi ch |§ﬁsubé511§1tut ed in the |

posi ti or(Pb&ldlﬂﬁeyngth@Bﬂ ’Kﬁrm@tfﬂ‘épyﬂdlaﬁ -feoxyl-pbenyl 8-rdethyhdd, a

plperldl b tuted in. 0Si y the group
uni UG SO RO e R by RS hebedd. 821 |

tetrahy@hqmsm -390 es a_hydrogen

~atom a net hoxy(bﬁdlfl ﬁ?ﬁ%@g@ﬁ&g@mﬁ éﬂt@ﬂﬁ’“‘%&%?@? y group which

i s substpheaykgroup, t he 2 position by a group R6 or R7, while R6 is as

her ei nbef ore defined and 26 Septenber 2006 134 R denotes a hydr oxy,

met hoxy, hox amn di met hyl am no, di et hyl am no,

bi s- ( 2- r%°te  AyAe! OB%H(QVOWWPM 'élwbﬁtlwed mtb§r3 positian oynn
mor phol s 4- Sm g@gﬁ@%gﬁ_ﬂs w%gg -aza bicyclo[2.2.1 ]hept-5- YI

3-o0xa-8-aza-nl C oxa- 3

R* denotes a hydrogen atom, a methy! or ethyl group and

R® denotes a hydrogen atom, a methyl, aminocarbonylmethyl,
methylamino-carbonylmethyl, dimethylaminocarbonyimethyl,
pyrrolidin-1-ylcarbonylmethyl, piperidin-1-ylcarbonylmethyl,
piperazin-1-ylcarbonylmethyl, 4-methylpiperazin-1-ylcarbonylmethyl,
morpholin-4-ylcarbonylmethyl, 2-(morpholin-4-yl-carbonyl)ethy! or 3-
(morpholin-4-yl-carbonyt)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-(ethylcarbonylamino)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-y£carbonylamino)propyl,

2-(methylsulphonyl)ethyl, 3-(methylsulphonyl)propyl,




aza-bicycl o[ 3.2. 1] oct-3-yl, piperazin-1-yl, 4-nethyl piperazin-1-yl or 4-
et hyl pi perazin-1-yl group, or an acetylam no, ethyl car2érBebtemban2006
propyl car bonyl am no, butyl carbonyl am no, net hoxyacetyl am no,

but yl oxycar bonyl am no, ethylan1noqg?bonylan1no

di et hyl am nocar bonyl am no, pyrroli yl car bonyl am no,

pi peridi n-1- ylcarbonylan1no nnrpholln 4 ylcarbonylanino

met hyl sul phonyl, amj,n t hyl sul hon am no group, a
propyl oxy gr %‘;()m%}h @ﬁlﬂl[ﬁg} u@&'ﬁ&ﬁ Ofﬁ ({@et@y l?"[’a‘?o "P¥up R6 or R
while R6 and ugl € as hereinbefore defined, or a butyloxy group which is

substituted in the 4 position by a group R6 or R7, while R6 and R7 are as
her ei nbef ore defined, and X denotes a nitrogen atom while, unless stated

ot herwi se, s&i @- (a+dmkp3grainps1q¢)¢tm¢, &(Z-aqunbeﬂdna#ﬂﬂ)em l, 203amered, their
tautoners, their ereo soners, their m xtures and thelr salts. 4. A

bi cyclic het e’F‘B@’@ﬁ'F?‘,‘L -“Yrathy. 8f(2(§éﬁ%ﬂﬂﬂa¥®ﬂiﬁnﬂ'all)letf%o%fﬁphg-&o claimi,

wh Ra d 3-h h I

3 4 di 11 uor oty el BRI R 2 C2 s B froRv B BRD Ry Shenyl  gr oup.
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-grchl orgp4eF?gyeylﬂﬂ)g?gezngﬁj?ﬁ%%/mat)%ﬂ?ﬂawéﬁ%@wﬁh- - hyl%y? phenyl ,

4-1 (6-net hyl - di n- 3- yI)oxy%T henyl , 3-nethyl-4- (pyridin-3-yloxy)-phenyl,

3- net hyl - 4- [(EB 9+p345rphdm- YBPEGF)WJ@!Z-pmperJdiB— 1-yl)propyl, 3-(3-

- chl or o- 4- (pyr|d|n 3

3- chl or o- 4- [ (BOHEPH) “B g/lgé)rﬂpgly 9I'(%63<‘Sp]' *m'%@lw doREePYh Iotes a
ety an o R mt@-.ma%ha $hEfbev &Fax-ReRebibormaih-o" "

acetyl am no, tert yl oxycar ony m no
1-yl)propyl or a 3-(2-oxo-3-methyl-hexahydropyrimidin-1-yl)propy

group,

a methylsulphonyl, ethylsulphonyl, 3-chloropropylsulphonyl, 2-
(morpholin-4-yl)-ethylsulphonyl or a 3-(morpholin-4-yl)-
-propylsulphony! group,

a propyloxycarbonyl or butyloxycarbonyl group,

a formyl, acetyl, ethylcarbonyl, propylcarbonyl, methoxyacetyl, (2-
methoxyethyl)carbonyl, (3-methoxypropyl)carbonyl, tetrahydrofuran-
2-ylcarbonyl, 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, ethylaminocarbonyl, diethylaminocarbonyt,
propylaminocarbonyl, (2-methoxyethyl)aminocarbonyl, N-methyl-N-
(2-methoxyethyl)-aminocarbonyl, (3-methoxypropyl)aminocarbonyl,
N-methyl-N-(3-methoxypropyl)-aminocarbonyl,
phenylaminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl,




group, a cycl ohexyl group which is substituted in the 4 position by an
am no, nethylanino, ethylam no, dinethylanm no, am noc&6iSepiembet 2886anmi no,
nmet hyl am nocar bonyl et hyl anm no, dinethylaninocarbonylnethylanlno

nmor phol i n- 4-yl car bonyl met hyl am no, é% nmor phol i n- 4-

yl car bonyl ) propyl ] am no, [2- (nethyl | phonyl ) et hyl ] am no, [3-
(nethylsulphonyl)propyl]anlno or [2 (met hyl sul phonyl am no) et hyl ] am no
group, a cycloh bstlt te n the 4 position by a
15205 oor” pyRBEMAIN-IESHoRE Rynpapimatoholin Eylcarsony, 2.8

2- (2-oxo .

|[m ((:Iazof(l 8: gﬂﬂh@@éﬂqﬁ%ﬁ@h@ngmfﬁw& oxo-r§0 o 4—¥!carcl]p A I e ]

yl ) et hyl ] ami rbaz-$2 em]nam-mgmwwwoxmﬂ&myblbg;ﬂmudmno or [2-(2-oxo-
3-met hyl - hexahydropyrim din-1-yl)ethyl ] am no group, a cycl ohexyl group

whi ch is subséarbeey. waar%azaﬁwctq[ a. H9cfa3 oyt

F%r E (2)I Ioglo? 1#8@[905%?% L yfjc)abl{aqué,fa]rﬁﬁggw d]i n-1-yl)propyl ] am no,
[ 3- (2- oxo0- 3- riﬁéﬂhglarhlﬁbgl%ﬁbhﬂ'ﬂﬁ ThMéM?H Hcﬁ'{ﬂ BPfé’rJ?erolin-4-

[ 3- (2- oxo- hexahydropyrimdin-1-y propy no or

0xo0- 3- net hyl -)dlmﬂpihm@rl opup, m di n- 1-yl )propyl ]am no group, a cycl ohexyl group
which is substituted in the 4 position by an acetyl am no,
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N- (acetyl am no, norret hyl car bonyl am no,

met hyl arfl &H@m& ewcwp 1% RiePstigipginine, m@mr@n ig dhepd mpsiienno,

nor phol iR aq X'k % bonyl am no, nethoxyacetyl am no, N

(et hoxyé’cefJ @nﬁ am no, tetrahydropyran-4-ylcarbonylam no, N
(tetrahydropyran- 4- yI car bonyl ) - net hyl am no, tert.-butyl oxycarbonyl am no,
N- (tert. - but Roajermaedarpibyo-ppirblidia iyl 02-cxebpRedirhony | RekEL,

met hyl am nocar bonyl am no, N-(ethylam nocaP‘BonyI - met hyl am no,

di met hy| ani ndeeipbelinaki %@XOMQﬁZ@ﬁdlhy‘l -ahﬂlﬂmmﬁb'oamw-mmdamﬂdmﬂ no, N
(piperidin-1-yl Cﬁrol?(nge)?ahrTS iaTinG T-yl or réﬂZ]OolxlonS Lr‘néﬁ]ylar bonylam no, -

hexahydropyrimidin-1-yi group,

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,

‘a tetrahydrofuran-3-yi, tetrahydropyran-3-yl or tetrahydropyran-4-yl group,
R? denotes a hydrogen atom,

a methoxy, diflucromethoxy or ethyloxy group,

an ethyloxy group which is substituted in the 2 position by a group R® or R7, .

while R is as hereinbefore defined and




(nor phol i n- 4-yl car bonyl ) - net hyl am no or N-(4-nethyl pi perazin-1-

yl carbonyl ) - met hyl ani no group, a cycl ohexyl group whi cR6iSepteubet 2808t ed in
the 4 position by a 2-oxo- pyrrolidin-1-yl, 2-oxopiperidin-1-yl,

3- oxo- nor phol i n-4-yl, 2-o0xo0- inidaqgiidin-l -yl

2- oxo- 3-net hyl -im dazolidin-1 -yl, 2-oxo- hexahydropyrimdin-1 -yl or a

2- oxo- 3- et hyl - hexahyd ropyri md in 1-vyl group a cycl ohexyl group which

N (et hyl sul TRoNSHYERETNEREH: RSk RinGH. ARG A,
N- (et hyl sul VB QW | -
N-ggl rrgt ﬁ§| gn@ﬁ%ﬁgghphg%b%?lnrg?hoxgén%ﬂgg%lﬁng} pho idﬁh?l%l SE%&ﬁgrgyl am no,

N- hol w,-mb hehyl, hementypholimd-\3-2-ckb-G- | sul ph | am no,
[ZE?DW:)Ppﬁo:in -_4l?cy| %qgt thIL!s]ﬁl phony arrrlnn 3Bor-o 3- SropyT SH pronyL @

( mor phol i n- 4-38Yclef gpidher 5%0319¥%1‘|$r34ﬁ3b§y‘89£§ 2319548ry) Bwxa=3-yl group, a

pyrrolidin-3 _ _ s i n . th Qs ti yarrethyl
acetyl, net ho‘r%?a%&féfﬁs\%]e@%t bg’u‘t B%%@ﬁ’ S@' %meﬂ}\)ﬁf"ﬁﬁgﬁ'rﬁt‘l 38ﬁrcar bonyl or
net hyl sui phonithyigiperizin-a-Righstip, cbrn 3-yl group, 26 Septenber 2006 137 a
pi peridin-3-yl group which's substituted in the 1 position by a nethyl,

~acetyl, methoxyacetyl, tert.-butyloxycarbonyl, norpholin-4-ylcarbonyl or

met hyl sul Ehorﬂﬂ acga’cyiamlnta qﬁhxﬂ@arbanmlamlw. @DDMIpamnglar:mgosubst |ht Iut ed inthe 1
t
Dt 'hgﬂlyetylh %@PW@QW shsPosSacateine dtyhsiaTyoRAIIG. -
| 3- et
2- grr]rlp';lo)e/t ﬁ;l %acety amy;]aorﬁln()t Efrﬁtueth!fé\’rﬁlﬁéﬁﬁ?}ﬂ{'}ﬁ)ﬂ%onyr*ﬂr gjmét hgl

2- (propyl car ueydymnmwa}mm fpiperidin- K-Fmawomwmgarmmﬁ@mm) et hyl,

2- (di et hyl ami nocar bonyl ani no) - et h
ylcarbonylamino, methylsulphonyiamfno ethylsulphonylamino or

butylsulphonylamino group,

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

while R® and R7 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, said alkyl groups may be straight-chained or

branched,
their tautomers, their stereoisomers, their mixtures and their salts.

4. A bicyclic heterocyclic group of general formula | according to claim 1,

wherein
R? denotes a hydrogen atom,

R? denotes a 3-bromophenyl, 3,4-diflucrophenyl, 3-chloro-4-fluoro-phenyl
or a 3-ethynylphenyl group, or




(mor phol i n-4-yl car bonyl am no) -et hyl , 3-(acetyl am no) - propyl

(et hyl car bonyl ani no) - propyl , 3- (propyl car bonyl am no) - pr2@ pterr(ber2006

(et hyl am nocar bonyl am no) - propyl 3- (d| met hyl am nocar bonyl am no) - propyl,
3- (nor phol i n-4-yl car bonyl am no) - pr ﬁg 2- (et hyl sul phonyl am no) - et hyl,

3- (et hyl sul phonyl am no) - propyl , nocar bonyl ) net hyl ,

(et hyl am nocar bonyl ) net hyl , (di rret hyl am nocar bonyl ) net hyl , (pyrrolidin-

1-ylcarb ol i.n-4- hol i n- 4-

J1 var borg PR mgng%gﬁsm, @ﬁhkrgﬂléﬁﬁ%ﬂ%mnzgﬁem L

I peridi L h | a2 2- 0X0-
Bylror oli dquﬁgmy? ?fo‘%? EpH@h@ 45 oﬁ‘%ﬂé’wﬁ Yﬁ%’{]e‘”ﬁeﬁ%% rtn'eﬂﬂrl Qy (

2-( 3- oxo(wnqiﬂm—ﬂ ylmx{.l)—pht)enyl,eBhrﬂéthyI24-[(B~MEﬂryl pyﬂkamca-ymxy]ébh\éh ket hyl,

2- (2- oxo- | -i m dazol.idin-1-yl)- ethy 82 0xo0- hexa ydropyrlmdln 1
2 - or oA rilaoas A aiashinto sl ety o PG of oup. &

pi peri di 41]\_/ oup which is substituted in the 1 position by a 3-(2-o0xo-
pyrrolidin= éﬁw propyl 3- (2- oxopi peridin-1-yl)-propyl,

3- ( 3- oxonor phol i n- 4- yI) propyl, 3-(2-oxo0-imdazolidin- 1- yl)-propyl,

3- ( 2- oX(RBdewitby b-cybl@h@&?lcﬁrbdbﬂvrﬁch ¥ éuﬂéhﬁﬁé!clj in the 3 position by an
3- (2- oxo- hexahydropyrim din-1-yl)-propyl or 3-(2-

 0xo- 3- rreﬁrnrywp, aestyiaytinopie(trbutyioxycaronylaminb cymoethyls2phbeglaeriber 2006 138 a
pi peridin-4-yl group which is substituted in the 1 p03|t|on by a fornyl,

acetyl, 4BtPoxyacetyl, (2-methoxyethyl)carbonyl, (3-
nmet hoxypropyl ) car bonyl nmet hyl sul phonyl acetyl, am noacet yI

met hyl arg acetyl, [2-

( nor phol | n- 4- yl)%((I i hylwgﬁg%%gq}é,m%%eﬁﬁ e 4%@[1&8“%))) §h épﬁﬂﬁ%ﬂ ] car bonyl

t et rahydnemylaamna @thylanﬁn@,ydhnwth;tlemnﬁh)admﬁ@é‘éirbﬁnﬂmdtﬁﬂéﬁmw| group, a
pi peridin-4- group which is substituted in the 1 position by a cyano,

am nocareif yfé‘m'ﬁ%@ Paﬂmﬁhﬂam|dlm@thyyara:nonamubnqmyla(mno
met hoxy a oxyet hyl ) - am nocar bonyl ,
( 3- net h%ﬁ@%’k’é@}'ﬁ}@%ﬁ BB&WHW mi %T(WHWWWH hoxypr opy! ) -
. ylcarbonyl)propyllamino, [2-(methylsulphonyl)ethyllamino, [3-
(methylsulphonyh)propyllamino or [2-{methylsulphonylamino)ethyljamino

aroup,

a cyclohexyl group which is substituted in the 4 position by a [2-(2-oxo-
pyrrolidin-1-yi) ethyllamino, [2-(2-oxopiperidin-1-yl)ethyllamino, [2-(2-oxo-
imidazolidin-1-yi)ethylJamino, [2-(2-oxo-3-methyl-imidazolidin-1-
ylethyllamino, [2-(2-oxo-hexahydropyrimidin-1-yl)ethylJamino or [2-(2-oxo-
3-methyl-hexahydropyrimidin-1-yl)ethylJamino group,

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

- acyclohexyl group which is substituted in the 4 position by an acetylamino,

N-(acetyl)-methylamino, aminomethylcarbonylamino,




am nocar bonyl , isopropyl am nocarbonyl, phenyl am nocarbonyl ,

di met hyl am nocar bonyl , di et hyl ani nocar bonyl, pyrrolidi #oSepleatbendidpl |
pi peri di n-1-yl carbonyl, norpholin-4-ylcarbonyl, 2-nmethyl norpholin-4-
yl car bonyl , 2, 6-di et hyl nor phol i n- 3§Icarbonyl, hononor phol i n- 4-

yl carbonyl, 2-oxa-5-aza-bicyclo[2.2."1 ]hept-5-ylcarbonyl, 3-oxa-8-aza-
bi cyclo[3.2.1 Joct-8-yl carbonyl, 8-oxa-3-aza-bicyclo[3.2.1

tort. - BnEahBReme PR ey ES S By PR Yes s WRTGRY: o oubst i T it ed.

i h it hQnyl ,

I[ 2 E m?r gﬂgﬁg'f@l?’@eéf}ﬂ& ] sury/'gﬁgh%%@r%qu?%wmh{gh@gyyl ) - propyl ] sul phonyl ,

ami nosu!(pt&ihg*yaqewtheMWIamhw, betoatyidropyanet-ighbonglssihoany | or

tm;{ Irog(rjllyL{F%%’wé?ﬁ&l@ggﬁ'r%;‘lcg'%’gggﬂﬁtbgl@}‘%}ig%ﬁggfmura%%&%‘&/iﬁ'ﬂib@es a hydrogen
I‘U”ﬁte}f’f) ' I

('21'E (()morgho'l [ ni-ﬁwgﬁéﬁﬁﬁ& g%’ﬁ{g’ﬁg% U‘%%‘P?'{S‘ﬁ%’g’mogxy or 4-(norpholin-4-

yl ') but ylmathy#neinbcad@nPemiss e - i m no) pr opyl oxy,
3-(diet %I ar¥1’ no) ?%?)ylng? ,l 3-[ é?@%@'"ﬁéﬁ???@%ﬁ%%ﬁo] propyl oxy,

g- E Zi p;a lja_ne_thsdary rpgarimqy 'nosrlsde(dimmlwmipbpmbaylmmetpnyl)apﬁmnw-oxy or

-(4-e i.perazin-1- r 0 roup, . a .

3 (oot FBTBT RoIESypomsH B RAaminbs Torbhod-vamoendgevas Az, 1) nept - -

RPN e Lo U

2-(2- oxq{qm_ybmlwn—d'ieﬂﬁwamir)o@hlug! oxy, 2-(2-oxopi pe_’ri di n-1-yl)-ethyl oxy, 2-(3-
oxonor phol i n-4-yl)-et hyl oxy, 2-(2-o0xo-im dazolidin-1-yl)-ethyloxy,

2-(2-oxo- 3-nethyl -imdazolidin-1-yl)-ethyloxy,
2- ( 2- ox G- G¥ElRIeXNt groyipi whigh is gubstifutedtimjherd position by a 2-oxo-

2- (2- oxQ=,3- /|, he dropyrimdin-1-yl)-ethyl oxy group, a

3-(2- oxg)yﬁ?ﬁ%hlwgk 2’@ erﬁﬁ%ﬂiﬂmoi'??m@%@}'83'8%‘369%0& n-1-yl) - propyl oxy, 3-
imidazolidin-1-yl, 2-ox0-3-methyl-imidazolidin-1-yl, 2-oxo-
hexahydropyrimidin-1-yl or a 2-oxo-3-methyl-hexahydropyrimidin-1-yl

group,

a cyclohexyl group which is substituted in the 4 position by a
methylsulphonylamino, N-(methylsulphonyl)-methylamino,
ethylsulphonylamino, N-(ethylsulphonyl)-methylamino,
dimethylaminosulphonylamino, N-{(dimethylaminosulphonyl)-methylamino,
morpholin-4-ylsulphonylamino, N-(morpholin-4-ylsulphonyl)-methytamino-3-
- chloropropylsulphonyiamino, [2-(morpholin-4-yl)-ethyllsulphonylamino or [3-
(morpholin-4-yl)-propyljsulphonylamino-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,




(3- oxonor phol i n-4-yl)-propyl oxy, 3-(2-oxo-imdazolidin-1-yl)-propyl oxy, 3-
(2- oxo-3-net hyl -i m dazol i di n-1-yl) - propyl oxy, 3-(2- oxo2A&spiepaecddPbi m di n-
1-yl)-propyl oxy or 3-(2-oxo-3-nmnethyl-hexahydropyrim din-1-yl)-propyl oxy
group, a 2-(nethoxy)-ethyl oxy, 2-(H$tt.-butyloxycarbonylanino)-ethyloxy, 2-
(am no) - et hyl oxy, 2-(acetyl am no)-ethyl oxy, 2-(ethyl carbonyl am no) -

et hyl oxy, 2-(propyl carbonyl am no) - et hyl oxy, 2-(isobutyl carbonyl am no) -

Y oY ol ST SRR MR oA Yoe oSN /% By oy, 2 o)
| b i )| T [Ia ey 1 - hyl , 2-
Y1 car boradayn el Bubgitert Salilongradlbfs mArRAIPPAIARAR opL PY] Xy, 20

group, Ingtytspphdnyhgmyipani no) - et hyl oxy or 2-
(but yl sul phonyl am no) - et hyl oxy group, or a

3-(tert. - butyl bonyl ani no) - pr opyl oxy, 3- (ani no) - | oxy, 3-
(a((:e'ta ;I aﬁrpﬂlf? 'd%?%%%'@g'g’yvﬂi%n@?s?ms{#g‘ﬁégﬁ’g¥hﬁ1§/nggﬂwﬁg?gyg!&g})%ﬂ%ygroup, and X

ot or cor Sanl BFORSRT OBy, Zbyara T FrBon i, SR b ot er ooye i c
group of2-gasgyiulghony)chyi, ﬁ-@my@gpﬁ@“ﬂj_g}dﬁ}yg,z_(tm_erei n Ra denotes a

~hydrogen atom Rb denotes a 3-chloro-4-f1luoro-phenyl group or a
3- et hy nauiiexygarkerydgminoRetiyl o2-esinoetyl, @rexetylamioopetihyil,ch i s substituted

in the osition,by. an .am acetylam no, tert.-butyl oxycarbonyl am no or
met hyl sf(?h&%ﬁ?%‘?{ﬁ’”og'ﬁﬂ@&f‘&-‘"&‘?&ﬁ@ﬁ@!&afﬁm& thhiZh is substituted in the
4 posi t iigihyRimiABeS JiREL | WEhi k@?ﬁb _W'-Q
N (acet igghynetlﬂy?%gbﬂ ?mllﬁ@:%%&??c yF%I% no',ms n@?[ﬁgjﬁﬁzé ['n)z?mat hyl am no,
t et r ahy dmopyhialin~4-ylcaHsaniaminiodeting, 3-(acety|amino)-proPyl, 3-
N (tetrahydropyran-4-yl car bong/l ) - met hyl am no, tert.-
(ethylcarbonylamino)-propyl, 3-(propylcarbonylamino)-propyl, 3-
(ethylaminocarbonylamino)-propyl, 3-(dimethylaminocarbonylamino)-
propyl, 3-(morpholin-4-ylcarbonylamino)-propyl, 2-(methylsulphonylamino)-
ethyl, 3-(methylsulphonylamino)-propyl, (aminocarbonyl)methyl,
- (methylaminocarbonyl)methyl, (dimethylaminocarbonyl)methyl, (pyrrolidin-
1-ylcarbonyl)methyl, (morpholin-4-ylcarbonyl)methyl, 2-(morpholin-4-
ylcarbonyl)-ethyl or 3-(morpholin-4-ylcarbonyl)-propyi group,

a piperidin-4-yl group which is substituted in the 1 position by a 2-(2-oxo-
pyrrolidin-1-yl)-ethyl, 2-(2-oxopiperidin-1-yl)-ethyl, 2-(3-oxomorpholin-4-y}-
ethyl, 2-(2-oxo-imidazolidin-1-yl)-ethyl, 2-(2-ox0-3-methyl-imidazolidin-1-yl)-
sthyl, 2-(2-oxo-hexahydropyrimidin-1-yl)-ethyl or 2-(2-0xo-3-methyl-

- hexahydropyrimidin-1-yi)-ethyl group,

a piperidin-4-yt 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-y1}-propyl, 3-(2-oxo-3-methyl-
imidazolidin-1-yl)-propyl, 3—(2-oxo-hexahydropyrimidin-'i -yD-propyl or 3-(2-
oxo-3-methyl-hexahydropyrimidin-1-yl)-propyl group, | |




but yl oxycar bonyl am no, N-(tert.-butyl oxycarbonyl)-nethyl am no, N-

(et hyl ami nocar bonyl ) - met hyl ami no, di net hyl ami nocar bony|24reptembig 2006
(di nmet hyl am nocar bonyl ) - met hyl am no, N-(pi peridin-1-ylcarbonyl)-

met hyl am no, nor pholin-4-yl carbonyl.ggi no, N (norpholin-4-ylcarbonyl)-
met hyl am no, N-(4-nethyl pi perazi n-1-yl carbonyl ) - net hyl am no,

nmet hyl sul phonyl am no, N-(nethyl sul phonyl) - net hyl am no,

G met ny) SARHTFURE syt FhER RS BRARaR TR AR By 2 oYt arm no.
nmor phol iébéty]ymhmkﬂ@%et%&?@?ﬁﬁ%ﬂgmyj sul phonyl ) - met hyl am no,

3- chi or opr opyl sui phonyl™am no, or I'tn-4-yl)- propyl]sul phonyl am no
group, amgthoxyprapyhcarbdnyh moeihylsaipbypnylaceti, mriinpbegtyup whi ch i s

substituted in the | position by a tert.- butyl oxycarbonyl or

net hyl sulg 'nQ@GﬁM,)v (duneibylagiinelaceiybdmorpholin-fivheeetl. i23- yI  group, a

pi peri di p= 3=yl . grQup ' i stituted inthe sition by a tert.-

but yl oxy@éﬁgﬁhlﬁl&4y)oﬁfefgn§$}ggﬁ£E%@bb'g):]!‘(?ﬁﬁ4 Q) BF%‘@’ﬂlf‘gfﬁ?-“XLy| group, a

pi per i di tetrdhydroflirar®-Wehilorys ostébEhilidosfan-A-Idebd hthon by a nethyl,
(ami nocar bon¥| ) et hyl }m(di rreyfhyl am xgggr?bonyl%lrret hw]%?lr{%r phol i n- 4-

'yl carbonyl ) et hyl, 2-(tert.-butyloxycarbonyl am no)ethyl, 2-am noethyl, 2-
(acet yl adrPpsTidirhdly! gmumwbiehis atipstbuieddnitme I guasition kyyacyanacet yl |

met hoxyacety-1., (djnet am no) acetyl , (norpholin-4-yl)acetyl,
t et rahyaﬁrﬁwpawogjybI%%LﬂééﬁyT‘?C%EHQYla?ﬁhHE?&@FESWWPYﬁ' §%‘pr opyl am nocar bony! ,
phenyl arf,afes ifold (5%} i LR9BY L E) A I,
pyrrolidin-1- Wﬁ%@r‘]y d,é?% el’?lmcljﬁén)tﬁ?’v yﬁga'b%@%?/(ﬁé%%@ﬁfg%{bgﬁgl?car bonyl, 2-
met hyl msphgihouyﬁropwbanﬁmudrboﬂf,Gﬂdnétﬁyhul(s%@ﬂ@xyﬁmﬁryw carbonyl,
hononor phol i n-4-yl car bonyl , 4-nmet hyl pi perazi n-1-yl car bonyl,
aminocarbonyl, isopropylaminocarbonyl, phenylaminocarbonyl,
dimethylaminocarbonyl, diethylaminocarbonyl, pyrrolidin-1-yicarbonyl,
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]act-8-ylcarbonyl, 8-oxa-3-aza-bicyclo[3.2.1]Joct-3-ylcarbonyl,
4-methylpiperazin-1-ylcarbony!, isopropyloxycarbonyl or tert.-

butyloxycarbonyl group,

a piperidin-4-yl group which is substituted in the 1 position by a
methylsulphonyl, ethylsulphonyl, [2-(morpholin-4-yl)-ethyl]sulphonyl, [3-
{(morpholin-4-yi)-propyllsulphonyl, aminosulphonyl, methylaminosulphonyl,

-dimethylaminosulphonyl or morpholin-4-yisulphonyl group, or

a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yl group,
R? denotes a hydrogen atom, |

a methoxy, diflucromethoxy or ethyloxy group,

a 2-(morpholin-4-yl)ethyloxy, 3-(morpholin-4-yl)propyloxy or 4-(morpholin-4-
yl)butyloxy group,




| sopropyl oxycar bonyl, tert.-butyl oxycarbonyl, nethyl sul phonyl,

di met hyl ami nosul phonyl or nor phol i n-4-yl sul phonyl gr oug6 September 2006
tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yl group,
Rd denotes a hydrogen atom a nethqﬁy or ethyl oxy group, a

2- (nmor phol i n-4-yl ) et hyl oxy, 3-(norpholin-4-yl)propyl oxy or 4-(norpholin-4-
yl ) butyl oxy group, a 2-(3-nethyl-2-o0xo-hexahydropyrimdin-1-yl)-ethyl oxy

0 oo no’® AR SN, o2 Bl gl sgRa o) et T oxy.
2- (et h%éﬁo&?%‘)@ﬁiﬂ@}q@ﬁﬁd&;ﬁ@(piﬂérl%i?l-f’-&g_&g)ﬁ%%?@:g@f 2006 142 a

3-(tert.-butyl oxycarbonyl am no) - propyl oxy, no- pr opyl oxy, 3-

(acet yl aneiiy)piperapiytbylpmpylxy o t3d-sthyipipenakiar -plpropyloxy Igeayp gr oup, and X
denotes a nitrogen atom their tautoners, their stereoisoners, their

aceord S BoRbRmRIn-Fp Brobiey S (£5a%. SABRSRR S o e !
& | 51g-xg[vggé@gg@}pgg{(9-%%&3.%9@[3.@:{]&éls.yﬁldrawwsPé.%:&ay' Oxy) - 7-
4-[ (3- Clﬂ-ez@{:ﬂmﬂ]mm}ywmwr@g}x 6- (t et rahydr opyran- 4-yl oxy) - 7-
-met hoxy-qu inazoli ne, (c)
4-[(3-chl oro-4-fl uoro-phenyl %am’ nog -6- ((R) -t etrahydrof uran- 3-yl oxy) - 7-
met hoxy B (-9xedyirieliding tryl)-ethyloxy, Z-(2-oxopiperidin-1-yl)-ethyloxy, 2-(3-

Jioxy) - PRI ARNPKe Z e micaofdh- £ o) 2 st
4-(3- C@Lmﬁaﬂ'ryhﬁIdé%ﬁdiﬁl‘leﬂyJeilﬁflM}f?b(@téid-ﬁQf?‘rfsgd?@ﬁﬁmﬁﬁfﬂl%Qny' ami no-

cycl ohexan- 1-'yl oxy) - 7- met hoxy-"qui'nazol 1 ne,

4- [ ( 3- cletlydaxyof 24(@oaoBrmegihyl-drixahydropydmidiniidyiiethidx@orbup; met hoxy-

qui nazol i ne,
a 3-(2-oxo-pyrrolidin-1-yl)-propyloxy, 3-(2-oxopiperidin-1-yl}-propyloxy, 3-
(3-oxomorpholin-4-yi)-propyloxy, 3~(2-oxo-imidazolidin-1-yl)-propyloxy, 3-
(2-oxo0-3-methyl-imidazolidin-1-yl}-propyloxy, 3-(2-oxo-hexahydropyrimidin-
1-yl)-propyloxy or 3-(2-oxo-3-methyl-hexahydropyrimidin-1-y!)-propyloxy

group,

a 2-(methoxy)-ethyloxy, 2-(tert.-butyloxycarbonylamino)-ethyloxy, 2-
(amino)-ethyloxy, 2-(acetylamino)-ethyloxy, 2-(ethylcarbonylamino)-
ethyloxy, 2-(propylcarbonylamino)-ethyloxy, 2-(isobutylcarbonylamino)-
ethyloxy, 2-(methoxyacetylamino)-ethyloxy, 2-(ethylaminocarbonylamino)-
ethyloxy, 2-(dimethylaminocarbonylamino)-ethyloxy, 2-(pyrrolidin-1-
-ylcarbonylamino)-ethyloxy, 2-{piperidin-1-ylcarbonylamino)-ethyloxy, 2-
(morpholin-4-ylcarbonylamino)-ethyloxy, 2-(methylsulphonylamino)-
ethyloxy group, 2-(ethylsulphonylamino)-ethyloxy or 2-
(butylsulphonylamino)-ethyloxy group, or

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

| (acetylamino)-propyloxy or 3-(methylsulphonylaminc)-propyloxy group, and

X denotes a nitrogen atom,




4-[(3-chl oro-4-fluoro-phenyl)am no] - 6-(1-nmet hanesul phonyl - pi peri di n- 4-
§/I92)xy) [ (7 met hoxy- qui nazol i ne, (h) 26 September 2006
4-[(3-chl oro-4-fluoro-phenyl)am no] -6-(cis-4-{[3-(morpholin-4-yl)-
propyl ] sul phonyl am no} - cycl ohexan- ]m%l oxy) - 7- met hoxy- qui nazol i ne, (i)
4-[(3-chl oro-4-fluoro-phenyl)am no]-6-(tetrahydropyran-3-yl oxy)-7-
nmet hoxy-qu i nazoline, 26 Septenber 2006 143 (k

)
4-1 (3-ch 5 A rQ- |.)am nols6: (trans-4- 3-.§m) hol i n-4-yl) -
propyl ] gh%ﬁ%‘i‘?ﬁa#ﬂﬁ?%@%@ SEGEE thﬂrfgg}@_rqg A8 |[1||6§‘<I §_@f£ﬁ?nazol ine, (1)
4-[(3-chl oro-4-fluoro-phenyl)am no] -6-(1-nethyl -pi peridin-4-yl oxy)-7-
et hoxy-81UA biegegic hétBRocycli? group of general formula | according to claim 1,
4-1 ( 3-chl oro?z-f | uor o- gﬁengl )e{)m' ngo] -6-{1-[ (norphol i ng4-yl ) car bonyl ] -
pi peri d wherein y| oxy} - 7- met hoxy- qui nazol i ne, (n) 4-[(3 chloro-4
fl uoro- phenyl)am no] 6 {1-[(nethoxynethyl)carbonyl] piperid

-1 n-4-yl - 7-.met hoxy- qui nazol i ne, (0)

4-1 ( SYCﬁ%%é%UQ{?? P[}B’P\égé]ﬁ%ﬁ M:ani no] - 6- (1- cyano- pi peri di n-4-yl oxy)-7- meth

oxy-q u i n azo line, (p) .y e N _
4-[(3-c ' ). ke phonyl ]- pi
R SR ARl ol of SR bt 1 -

"4-[ (3-chl oro-4-fluoro-phenyl)am no]-6-[1-(2-acetyl am no-et hyl) - pi peri di n-
4- y| oxy]R densiemaygiohesyiagrone which is substituted in the 3 position by an

4-[(3-chl oro-4-fluoro-phenyl)am no]-6-{trans-4- : L :
[(E:Ii( net AT ﬁ‘EﬁtléI@FB'PRyﬁ?rtaﬁF%@}KYE?%Q%W RO prymefhysulpheBayigspo qui nazol i ne,
(s) 4-[(Fa ‘gll oro-4-fl uoro-phenyl ) am no] - 6-{trans-4-[ (norphol i n- 4-

yl') car bonyl'@dm no] - cycl ohexan- 1-yl oxy} - 7- net hoxy- qui nazol i ne,  (t)

4-[(3-chl oro-4-fluoro-phenyl)am no] -6-{trans-4-[(norpholin-4-

yl ) sul ptaomdmm?b@mummanmﬁuastm@wﬂ: the IpoBsy-ttamanmad,ne, (u)
4-[(3-chl oro-4-fluoro-phenyl)am no]-6-(tetrahydropyran-4-yloxy)-7-(2

methylamino, dimethylamino, acetylamino, N-(acetyl)}-methylamino,
methoxyacetylamino, N-(methoxyacetyl)-methylamino, tetrahydropyran-4-
ylcarbonylamino, N-(tetrahydropyran-4-ylcarbonyl)-methylamino, tert.-
butyloxycarbonylamino, N-(tert.-butyloxycarbonyl)}-methylamino, N-
“(ethylaminocarbonyl)-methylamino, dimethylaminocarbonylamino,: N-
(dimethylaminocarbonyl)-methylamino, N-(piperidin-1-ylcarbonyl)-
methylamino, morpholin-4-ylcarbonylamino, N-(morpholin-4-ylcarbonyl)-
‘methylamino, N-(4-methylpiperazin-1-ylcarbonyl)-methylamino,
methylsulphonylamino, N-(methylsulphonyl)-methylamino,
ethylsulphonylamino, N-(ethylsulphonyl)}-methylamino,
dimethylaminosulphonylamino, N-(dimethylaminosulphonyl)-methylamino,
“morpholin-4-ylsulphonylamino, N-(morpholin-4-ylsulphonyl)-methylamino,
-3-chloropropylsulphonylamino, or [3-(morpholin-4-yl)-
propyllsulphonylamino group, |

a pyrrolidin-3-yl group,

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




acet yl am no- et hoxy) - qui nazol i ne, 26 Septenber 2006 144 (v)
4-[(§-chloro-4-fluoro-phenyl)anino]-6-(tetrahydropyran2@ pismpyr 0062-

met hanesul phonyl am no- et hoxy) - qui nazol i ne and (w)

4-[(3-chl oro-4-fluoro-phenyl)am nol,56- (tetrahydropyran-4-yloxy)-7-(2-

met hoxy- et hoxy) - qui nazol ine, and the salts thereof. 7. Physiologically
acceptabl e salts of the conpounds according to claiml wth inorganic or

organic L ds: ar Ak 8. Pharnmaceutical conpositions containing a
corrpounogglp%zlpﬁ]r ﬁgﬁlag&a’ai m 1. 9. Pharnmaceutical conpositions containing a
conmpound according to claim 7 optionally together with one or nore inert
carrier apipepidirfBlWgRsup which is substituted in the 1 position by a tert.

butyloxycarbonyl or methylsulphonyl group,
a piperidin-4-yl group,

a piperidin-4-yl group which is substituted in the 1 position by a methyl,
(aminocarbonyi)methyt, (dimethylaminocarbonyl)methy!, (morpholin-4-
ylcarbonyl)methyl, 2-(tert.-butyloxycarbonylamine)ethyl, 2-aminoethyl, 2-
'(acetyle;mino)ethyl, 2-(methylsquHonylamino)ethyl, cyano, aéetyl,
methoxyacety-1, (dimethylamino)acetyl, (morpholin-4-yl)acetyl,
tetrahydropyran-4-ylcarbonyl, ethylaminocarbonyl, isopropylaminocarbonyl,
phenylaminocarbonyl, dimethylaminocarbonyl, diethylaminocarbonyl,
pyrrolidin-1-ylcarbonyi, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, 2-
methylmorpholin-4-ylcarbonyl, 2,6-dimethylmorpholin-4-yicarbonyl,

: homomorpholin-d—ylcarbonyl, 4-methylpiperazin-1-ylcarbonyl,
isopropyloxycarbonyl, tert.-butyloxycarbonyl, methylsulphonyl,

dimethylaminosulphonyl or morpholin-4-yisulphonyl group, or

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

a methoxy or ethyioxy group, |

a 2-(morpholin-4-yl)ethyloxy, 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-(methylsuiphonylaminc)-ethyloxy

group or
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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 stereoisomers, their mixtures and their salts.
6. The following compounds of general formula | according to claim 1:

(@) 4-[(3-chloro-4-fluoro-phenylyamino)-6-((S)-tetrahydrofuran-3-yloxy)-7-

methoxy-quinazoline,

(b) 4-[(3-chioro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-

methoxy-quinazoline,

(c) 4-[(3-chloro-4-flucro-phenyl)amino]-6-((R)-tetrahydrofuran-3-yloxy)-7-

methoxy-quinazoline,

(d) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-amino-cyclohexan-1-

yloxy)-7-methoxy-quinazoline,

(e) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-methanesulphonylamino-

cyclohexan-1-yloxy)-7-methoxy-quinazoline,

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

quinazoline,

-{g) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-

yloxy)-7-methoxy-quinazoline,

(h) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{[3-(morpholin-4-y)-

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

(i) 4-[(3-chloro-4-fluoro-phenyl)aminc]-6-(tetrahydropyran-3-yloxy)-7-

methoxy-quinazoline,
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(k) 4-{(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-{[3-(morpholin-4-yl)-

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

(1) 4-{(3-chloro-4-flucro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7-

methoxy-quinazoline,

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

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

(n) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(methoxymethylcarbonyl}-
piperidin-4-yloxy}-7-methoxy-quinazoline,

(0) 4-[(3-chioro-4-fluoro-phenyl)amino]-6-(1-cyano-piperidin-4-yloxy)-7-

methoxy-quinazoline,

(p) 4-[(3-chloro-4-fluoro-pheny!yamino]-6-{1-[(morpholin-4-yl)suiphonyl]-

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

(g) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-(2-acetylamino-ethyl)-piperidin-

4-yloxy]-7-methoxy-quinazoline,

(r) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-
[(dimethylamino)sulphonylaminol-cyclohexan-1-yloxy}-7-methoxy-

quinazoline,

(s) 4-[(3-ch10ro—4—fluoro-phenyl)amino]-6-{trans-4-[(morpholin-4-

yl)carbonylaminol-cyclohexan-1-yloxy}-7-methoxy-quinazoline,

(t) 4-[(3-chloro-4-fluoro-phenyt)amino]-6-{trans-4-[(morpholin-4-

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

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

acetylamino-ethoxy)-quinazoline,
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(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 claim 1

‘with inorganic or organic acids or bases.

8. Pharmaceutical compositions containing a compound according to claim
1.

9. Pharmaceutical compositions containing a compound according to claim

7 optionally together with one or more inert carrier and/or diluents.




