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(57) ABSTRACT 

The present invention relates methods for treating disease 
conditions selected from the list consisting of benign or 
malignant tumors, diseases of the airWays and lungs, dis 
eases of the gastrointestinal tract, the bile duct and the gall 
bladder by administration to a patient in need thereof of a 
therapeutically e?cective amount of a bicyclic heterocyclic 
groups of general formula 

1 
Ra Rb () 
\N/ 

o 
X \ \Rc, 

L / 
N R(1 

Wherein said substituents are as de?ned herein. 
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BICYCLIC HETEROCYCLIC COMPOUNDS, 
PHARMACEUTICAL COMPOSITIONS 

CONTAINING THESE COMPOUNDS, THEIR USE 
AND PROCESS FOR PREPARING THEM 

RELATED APPLICATIONS 

[0001] This application is a continuation application of 
US. application Ser. No. 11/083,247, ?led Mar. 17, 2005 
Which is a divisional application of US. application Ser. No. 
10/400,370 bene?t of Which is claimed under 35 U.S.C. 
§121 and is hereby incorporated by reference. 

FIELD OF INVENTION 

[0002] This invention relates to bicyclic heterocyclic com 
pounds active as inhibitors of signal transduction mediated 
by tyrosine kinases. The invention also relates to processes 
for preparing such compounds and pharmaceutical compo 
sitions comprising them. 

BACKGROUND OF THE INVENTION 

[0003] Inhibitors of signal transduction mediated by 
tyrosine kinases useful in the treatment of tumoral diseases 
as Well as benign prostate hyperplasia (BPH) diseases of the 
lungs and respiratory tract. Tyrosine kinase inhibitors have 
been reported for the treatment of hyper-secretory respitory 
diseases. WO 00/10588. 

SUMMARY AND DESCRIPTION OF THE 
INVENTION 

[0004] The present invention relates to bicyclic heterocy 
clic groups of general formula 

(I) 
R3 Rb 
\N/ 

o 
X \ \RC, 

k / 
N R(1 

the tautomers, the stereoisomers, the mixtures and the salts 
thereof, particularly the physiologically acceptable salts 
thereof With inorganic or organic acids or bases Which have 
valuable pharmacological properties, particularly an inhibi 
tory effect on signal transduction mediated by tyrosine 
kinases, the use thereof for 

[0005] treating diseases, particularly tumoral diseases, as 
Well as benign prostate hyperplasia (BPH), diseases of the 
lungs and respiratory tract, and the preparation thereof. 

[0006] 
[0007] Ra denotes a hydrogen atom or a Cl_4-alkyl group, 

In the above general formula I 

[0008] Rb denotes a phenyl or 1-phenylethyl group, 
Wherein the phenyl nucleus is substituted in each case by the 
groups R1 to R3, While 

[0009] R1 and R2, Which may be identical or different, 
in each case denote a hydrogen, ?uorine, chlorine, 
bromine or iodine atom, 
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[0010] a Cl_4-alkyl, hydroxy, Cl_4-alkoxy, C2_3-alkenyl 
or C2_3-alkynyl group, 

[0011] an aryl, aryloxy, arylmethyl or arylmethoxy 
group, 

[0012] a heteroaryl, heteroaryloxy, heteroarylmethyl or 
heteroarylmethoxy group, 

[0013] a methyl or methoxy group substituted by 1 to 3 
?uorine atoms or 

[0014] 
[0015] R3 denotes a hydrogen, ?uorine, chlorine or 

bromine atom or 

[0016] 
[0017] RC denotes a cyclobutyl, cyclopentyl or cyclohexyl 
group Which is substituted in each case by a group R4iNi 
R5, While 

[0018] R4 denotes a hydrogen atom or a Cl_3-alkyl 
group and 

[0019] R5 denotes a hydrogen atom or a C l _3 -alkyl 
gr 011p, 

[0020] an aminocarbonyl-Cl_3-alkyl, Cl_3-alkylami 
nocarbonyl-C 1_ 3-alkyl, di-(C1_3 -alkyl)aminocarbonyl 
C 1_ 3 -alkyl, pyrrolidin-1-ylcarbonyl-Cl _3-alkyl, piperi 
din-1 -ylcarbonyl-C 1_ 3-alkyl, homopiperidin-l - 
ylcarbonyl-C 1 _3 -alkyl, morpholin-4-ylcarbonyl-C1_3 - 
alkyl, homomorpholin-4 -ylcarbonyl-C 1_ 3-alkyl, 
piperaZin-1-ylcarbonyl-Cl _3 -alkyl, 4-C 1 _3 -alkyl-piper 
aZin-1-ylcarbonyl-Cl _3 -alkyl, homopiperaZin-1-ylcar 
bonyl-C 1 _3-alkyl or a 4-C 1_3-alkyl-homopiperaZin-1 - 

ylcarbonyl-Cl_3-alkyl group, 

[0021] a hydroXy-C2_4-alkyl, Cl_3-alkyloXy-C2_4-alkyl, 
C1_4-alkyloxy-carbonylamino-C2_4-alkyl, amino-C2_4 

a cyano, nitro or amino group, and 

a methyl or tri?uoromethyl group, 

alkyl, C1_3-alkylamino-C2_4-alkyl, di-(C1_3 -alky 
l)amino-C2_4-alkyl, C 1 _3 -alkylcarbonylamino -C2_4 
alkyl, aminocarbonylamino -C2_4-alkyl, C 1_ 3 - 
alkylaminocarbonylamino -C2_4-alkyl, di-(C1_3 - 
alkyl)aminocarbonylamino-C2_4-alkyl, pyrrolidin-1 
ylcarbonylamino-C2_4-alkyl, piperidin-l - 
ylcarbonylamino-C2_4-alkyl, morpholin-4 
ylcarbonylamino-C2_4-alkyl, Cl_3-alkylsulphonyl-C2_4 
alkyl or a C1_3-alkylsulphonylamino-C2_4-alkyl group, 

[0022] a (2 -oXo-pyrrolidin-1 -yl) -C2_4-alkyl, (2-oxopip 
eridin-1-yl)-C2_4-alkyl, (3-oxo -morpholin-4-yl) -C2_4 
alkyl, (2-oxo-imidaZolidin-1-yl)-C2_4-alkyl, (2 -oxo -3 - 
C 1_ 3 -alkyl-imidaZolidin-1-yl)-C2_4-alkyl, (2-oxo 
hexahydropyrimidin-1-yl)-C2_4-alkyl or a (2 -oxo-3 -C 1_ 
3-alkyl-hexahydropyrimidin-1 -yl) -C2_4-alkyl group, 

[0023] a C 1_ 4-alkylsulphonyl, chloro-C 1_ 4-alkylsulpho 
nyl, bromo-C 1_ 4-alkylsulphonyl, amino -C 1_ 4-alkylsul 
phonyl, C 1_ 3 -alkylamino -C 1 _4-alkylsulphonyl, di-(C 1_ 
3-alkyl)amino -C 1 _4-alkylsulphonyl, (pyrrolidin-1-yl) 
C 1_ 4-alkyl sulphonyl, (piperidin- 1 -yl)-C 1_ 4 
alkylsulphonyl, (homopiperidin- 1 -yl)-C 1_ 4 
alkylsulphonyl, (morpholin-4-yl) -C 1 _4-alkylsulphonyl, 
(homomorpholin-4-yl) -C l _4-alkylsulphonyl, (piper 
aZin- 1 -yl)-C 1_ 4-alkyl sulphonyl, (4 -C 1 _3 -alkyl-piper 
aZin- 1 -yl)-C 1_ 4-alkyl sulphonyl, (homopiperaZin-1-yl) 
C 1_ 4-alkyl sulphonyl or a (4-C 1_3-alkyl-homopiperaZin 
1 -yl) -C 1_ 4-alkylsulphonyl group, 
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[0109] a pyrrolidin-3-yl group Which is substituted in the 
1 position by the group R5, While R5 is as hereinbefore 
de?ned, 

[0110] a piperidin-3-yl group Which is substituted in the 1 
position by the group R5, While R5 is as hereinbefore 
de?ned, 

[0111] a piperidin-4-yl group Which is substituted in the 1 
position by the group R5, While R5 is as hereinbefore 
de?ned, 

[0112] a tetrahydrofuran-3-yl, tetrahydropyran-3-yl or tet 
rahydropyran-4-yl group, 

[0113] R“1 denotes a hydrogen atom, 

[0114] 
[0115] an ethyloxy group Which is substituted in the 2 
position by a group R6 or R7, While R6 is as hereinbefore 
de?ned and 

a methoxy, di?uoromethoxy or ethyloxy group, 

[0116] R7 denotes a hydroxy, methoxy, ethoxy, amino, 
dimethylamino, diethylamino, bis-(2-methoxyethyl) 
amino, pyrrolidin-l-yl, piperidin-l-yl, morpholin-4-yl, 
homomorpholin-4-yl, 2-oxa-5-aZa-bicyclo[2.2.l]hept 
5-yl, 3-oXa-8-aZa-bicyclo[3.2.l]oct-8-yl, 8-oXa-3-aZa 
bicyclo[3.2.l]oct-3-yl, piperaZin-l-yl, 4-methylpiper 
aZin-l-yl or 4-ethylpiperaZin-l-yl group, or 

[0117] an acetylamino, ethylcarbonylamino, propylcar 
bonylamino, butylcarbonylamino, methoxyacety 
lamino, butyloxycarbonylamino, ethylaminocarbony 
lamino, dimethylaminocarbonylamino, pyrrolidin-l 
ylcarbonylamino, piperidin-l -ylcarbonylamino, 
morpholin-4-ylcarbonylamino, methylsulphony 
lamino, ethylsulphonylamino or butylsulphonylamino 
group, 

[0118] a propyloxy group Which is substituted in the 3 
position by a group R6 or R7, While R6 and R7 are as 
hereinbefore de?ned, or 

[0119] a butyloxy group Which is substituted in the 4 
position by a group R6 or R7, While R6 and R7 are as 
hereinbefore de?ned, and 

[0120] X denotes a nitrogen atom, 

[0121] While, unless stated otherWise, the abovementioned 
alkyl groups may be straight-chained or branched, 

[0122] their tautomers, their stereoisomers, their mixtures 
and their salts. 

[0123] Most particularly preferred compounds of general 
formula I are those Wherein 

[0124] Ra denotes a hydrogen atom, 

[0125] Rb denotes a 3-bromophenyl, 3,4-di?uorophenyl, 
3-chloro-4-?uoro-phenyl or a 3-ethynylphenyl group, or 

[0126] a 3-chloro-4-benZyloXy-phenyl, 3-chloro-4-[(3 
?uorbenZyl)oxy]-phenyl, 4-(pyridin-3-yloXy)-phenyl, 4-[(6 
methyl-pyridin-3 -yl)oXy]-phenyl, 3 -methyl -4 -(pyridin-3 - 
yloXy)-phenyl, 3-methyl-4-[(6-methyl-pyridin-3-yl)oxy] 
phenyl, 3-chloro-4-(pyridin-3-yloXy)-phenyl or 3-chloro-4 
[(6-methyl-pyridin-3 -yl)oXy]-phenyl group, 
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[0127] RC denotes a cyclohexyl group Which is substituted 
in the 3 position by an amino, acetylamino, tert.-butyloxy 
carbonylamino or methylsulphonylamino group, 

[0128] a cyclohexyl group Which is substituted in the 4 
position by an amino, methylamino, ethylamino, dimethy 
lamino, aminocarbonylmethylamino, methylaminocarbon 
ylmethylamino, dimethylaminocarbonylmethylamino, mor 
pholin-4-ylcarbonylmethylamino, [3-(morpholin-4 
ylcarbonyl)propyl]amino, [2-(methylsulphonyl)ethyl] 
amino, [3-(methylsulphonyl)propyl]amino or 
[2-(methylsulphonylamino)ethyl]amino group, 

[0129] a cyclohexyl group Which is substituted in the 4 
position by a [2-(2-oXo-pyrrolidin-l-yl)ethyl]amino, [2-(2 
oxopiperidin- l -yl)ethyl]amino, [2-(2-oxo -imidaZolidin-l - 
yl)ethyl]amino, [2-(2-oxo -3 -methyl-imidaZolidin- l -yl 
)ethyl]amino, [2 -(2 -oxo -heXahydropyrimidin-l -yl)ethyl] 
amino or [2-(2-oxo -3 -methyl-hexahydropyrimidin-l - 
yl)ethyl]amino group, 

[013 0] a cyclohexyl group Which is substituted in the 4 
position by a [3-(2 -oXo-pyrrolidin-l -yl)propyl]amino, [3 -(2 
oxopiperidin- l -yl)propyl]amino, [3 -(2-oxo -imidaZolidin-l - 
yl)propyl]amino, [3 -(2-oxo -3 -methyl-imidaZolidin- l -yl 
)propyl]amino, [3 -(2-oxo -heXahydropyrimidin-l -yl)propyl] 
amino or [3-(2-oXo-3 -methyl-hexahydropyrimidin-l - 
yl)propyl]amino group, 

[0131] a cyclohexyl group Which is substituted in the 4 
position by an acetylamino, N-(acetyl)-methylamino, ami 
nomethylcarbonylamino, methylaminomethylcarbony 
lamino, dimethylaminomethylcarbonylamino, morpholin-4 
ylmethylcarbonylamino, methoxyacetylamino, 
N-(methoxyacetyl)-methylamino, tetrahydropyran-4-ylcar 
bonylamino, N-(tetrahydropyran-4-ylcarbonyl)-methy 
lamino, tert.-butyloxycarbonylamino, N-(tert.-butyloxycar 
bonyl)-methylamino, aminocarbonylamino, 
methylaminocarbonylamino, N-(ethylaminocarbonyl)-me 
thylamino, dimethylaminocarbonylamino, N-(dimethylami 
nocarbonyl) -methylamino, N-(piperidin- l -ylcarbonyl) -me 
thylamino, morpholin-4-ylcarbonylamino, N-(morpholin-4 
ylcarbonyl)-methylamino or N- (4 -methylpiperaZin-l - 
ylcarbonyl)-methylamino group, 

[0132] a cyclohexyl group Which is substituted in the 4 
position by a 2-oxo-pyrrolidin-l-yl, 2-oxopiperidin-l-yl, 
3-oXo-morpholin-4-yl, 2-oXo-imidaZolidin-l-yl, 2-oXo-3 
methyl-imidaZolidin-l -yl, 2-oxo-hexahydropyrimidin- l -yl 
or a 2-oXo-3-methyl-hexahydropyrimidin-l-yl group, 

[0133] a cyclohexyl group Which is substituted in the 4 
position by a methylsulphonylamino, N-(methylsulphonyl) 
methylamino, ethylsulphonylamino, N-(ethylsulphonyl) 
methylamino, dimethylaminosulphonylamino, N-(dimethy 
laminosulphonyl)-methylamino, morpholin-4 
ylsulphonylamino, N-(morpholin-4-ylsulphonyl) 
methylamino-3-chloropropylsulphonylamino, 
[2-(morpholin-4-yl)-ethyl]sulphonylamino or [3-(morpho 
lin-4-yl)-propyl]sulphonylamino-group, 

[0134] 
[0135] a pyrrolidin-3-yl group Which is substituted in the 
1 position by a methyl, acetyl, methoxyacetyl, tert.-buty 
loxycarbonyl, morpholin-4-ylcarbonyl or methylsulphonyl 
group, 

[0136] 

a pyrrolidin-3-yl group, 

a piperidin-3-yl group, 
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[0200] (14) 4-[(3 -chloro-4-?uoro-phenyl)amino]-6-(1-cy 
ano -piperidin-4-yloXy)-7-methoXy-quinaZoline, 

[0201] (15) 4-[ (3 -chloro -4 -?uoro -phenyl)amino]-6-{ 1 - 
[(morpholin-4-yl) sulphonyl]-piperidin-4-yloxy} -7 -meth 
oXy-quinaZoline, 

[0202] (16) 4-[(3 -chloro-4-?uoro-phenyl)amino]-6-[1-(2 
acetylamino-ethyl)-piperidin-4 -yloxy]-7-methoxy 
quinaZoline, 

[0203] (17) 4-[ (3 -chloro -4-?uoro -phenyl)amino]-6 
{trans-4-[(dimethylamino) sulphonylamino]-cyclohexan 
1 -yloxy} -7 -methoxy-quinaZoline, 

[0204] (18) 4-[ (3 -chloro -4-?uoro -phenyl)amino]-6 
{trans-4-[(morpholin-4 -yl)carbonylamino]-cyclohexan 
1 -yloxy} -7 -methoxy-quinaZoline, 

[0205] (19) 4-[ (3 -chloro -4-?uoro -phenyl)amino]-6 
{trans-4-[(morpholin-4 -yl) sulphonylamino]-cyclohexan 
1 -yloxy} -7 -methoxy-quinaZoline, 

[0206] (20) 4-[(3 -chloro -4 -?uoro -phenyl)amino]-6-(tet 
rahydropyran-4-yloxy)-7-(2-acetylamino -ethoxy) 
quinaZoline, 

[0207] (21) 4-[(3 -chloro -4 -?uoro -phenyl)amino]-6-(tet 
rahydropyran-4-yloXy)-7 -(2 -methanesulphonylamino - 
ethoxy)-quinaZoline and 

[0208] (22) 4-[(3 -chloro -4 -?uoro -phenyl)amino]-6-(tet 
rahydropyran-4-yloxy)-7-(2 -methoxy-ethoXy)-quinaZo 
line, 

[0209] 
[0210] The compounds of general formula I may be pre 
pared for example by the following methods: 

[0211] 

as Well as their salts. 

a) reacting a compound of general formula 

(11) 

[0212] Wherein 

[0213] Ra, Rb, Rd1 and X are as hereinbefore de?ned, With 
a compound of general formula 

Z1_Rc, (III) 

[0214] Wherein 

[0215] RC is as hereinbefore de?ned and Z1 denotes a 
leaving group such as a halogen atom, eg a chlorine or 
bromine atom, a sulphonyloxy group such as a methane 
sulphonyloxy or p-toluenesulphonyloxy group or a hydroxy 
group. 

[0216] With a compound of general formula 111 wherein 
Z denotes a hydroxy group, the reaction is carried out in the 
presence of a dehydrating agent, preferably in the presence 
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of of a phosphine and an aZodicarboXylic acid derivative 
such as eg triphenylphosphine/diethyl aZodicarboxylate, 
conveniently in a solvent such as methylene chloride, aceto 
nitrile, tetrahydrofuran, dioxane, toluene or ethylenglycoldi 
ethylether at temperatures betWeen —50 and 1500 C., but 
preferably at temperatures betWeen —20 and 80° C. 

[0217] b) In order to prepare compounds of general for 
mula I wherein Rd denotes one of the optionally substituted 
alkyloxy groups mentioned hereinbefore: 

[0218] reacting a compound of general formula 

(IV) 
R3 Rb 
\N/ 

o 

XI \ \RC 
L / 

N O—H, 

[0219] Wherein Ra, Rb, RC and X are as hereinbefore 
de?ned, With a compound of general formula 

[0220] Wherein Rd’ denotes a Cl_4-alkyl group, a methyl 
group substituted by 1 to 3 ?uorine atoms, an ethyl group 
substituted by 1 to 5 ?uorine atoms, a C2_4-alkyl group 
substituted by a group R6 or R7, Where R6 and R7 are as 
hereinbefore de?ned, a C l_4-alkyl group Which is substituted 
by a pyrrolidinyl, piperidinyl or homopiperidinyl group 
substituted in the 1 position by the group R8, or a Cl_4-alkyl 
group Which is substituted by a morpholinyl group substi 
tuted in the 4 position by the group R8, While R8 in each case 
is as hereinbefore de?ned, and 

[0221] Z2 denotes a leaving group such as a halogen atom, 
an alkylsulphonyloxy, arylsulphonyloxy or a hydroxy group. 

[0222] 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 eg triphenylphos 
phine/diethyl aZodicarboxylate. 

[0223] c) In order to prepare compounds of general for 
mula I wherein R“1 denotes one of the abovementioned 
alkyloxy groups Which is substituted by an optionally sub 
stituted amino, alkylamino or dialkylamino group or by an 
optionally substituted heterocyclic group bound via an imi 
nonitrogen atom: 
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[0224] reacting a compound of general formula 

(VI) 
Ra Rb 

O 

XI \ \RC 
k / 

[0225] Wherein Ra, Rb, RC and X are as hereinbefore 
de?ned and Z3 denotes a leaving group such as a halogen 
atom, eg a chlorine or bromine atom or a sulphonyloxy 
group such as a methanesulphonyloxy or p-toluenesulpho 
nyloxy group, 

[0226] With ammonia, a corresponding, optionally substi 
tuted alkylamine, dialkylamine or an imino compound or the 
suitable salts or derivatives thereof, such as morpholine, for 
example. 

[0227] d) In order to prepare compounds of general for 
mula I wherein Rd denotes a hydroxy group: 

[0228] Cleaving a protecting group from a compound of 
general formula 

b (v11) 
R3 R 
\N/ 

o 
X \ \RC, 

k / . 
N R(1 

[0229] Wherein Ra, Rb, RC and X are as hereinbefore 
de?ned and Rd" denotes a group Which may be converted 
into a hydroxy group, for example an optionally substituted 
benZyloxy group, a trimethylsilyloxy, acetyloxy, benZoy 
loxy, methoxy, ethoxy, tert-butoxy or trityloxy group. 

[0230] The protecting group is cleaved for example by 
hydrolysis in an aqueous solvent, eg in Water, isopropanol/ 
Water, acetic acid/Water, tetrahydrofuran/Water or dioxan/ 
Water, in the presence of an acid such as tri?uoroacetic acid, 
hydrochloric acid or sulphuric acid or in the presence of an 
alkali metal base such as sodium hydroxide or potassium 
hydroxide or aprotically, eg in the presence of iodotrim 
ethylsilane, at temperatures betWeen 0 and 120° C., prefer 
ably at temperatures betWeen 10 and 100° C. 

[0231] HoWever, a benZyl or methoxybenZyl group is 
cleaved, for example, hydrogenolytically, eg with hydro 
gen 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, hoW 
ever, is preferably cleaved in tri?uoroacetic acid in the 
presence of anisole. 
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[0232] A tert.butyl or benZyl group is cleaved for example 
by treating With an acid such as tri?uoroacetic acid, hydro 
chloric acid or hydrobromic acid or by treating With iodot 
rimethylsilane, optionally using a solvent such as methylene 
chloride, dioxan, methanol or diethyl ether. 

[0233] e) In order to prepare compounds of general for 
mula I wherein RC contains a iNHi group: 

[0234] cleaving a protecting group from a compound of 
general formula 

b (VIII) 
R3 R 
\N/ 

o 
X \ \R° 

L / 
N R(1 

[0235] Wherein Ra, Rb, R°1 and X are as hereinbefore 
de?ned and Rd has the meanings given for RC hereinbefore, 
With the proviso that RC contains a protected nitrogen atom. 

[0236] Conventional protecting groups for an amino, alky 
lamino or imino group are for example the formyl, acetyl, 
tri?uoroacetyl, ethoxycarbonyl, tert.-butoxycarbonyl, ben 
Zyloxycarbonyl, benZyl, methoxybenZyl or 2,4-dimethoxy 
benZyl group, While for the amino group the phthalyl group 
is an additional possibility. 

[0237] The protecting group is cleaved for example by 
hydrolysis in an aqueous solvent, eg in Water, isopropanol/ 
Water, acetic acid/Water, tetrahydrofuran/Water or dioxan/ 
Water, in the presence of an acid such as tri?uoroacetic acid, 
hydrochloric acid or sulphuric acid or in the presence of an 
alkali metal base such as sodium hydroxide or potassium 
hydroxide or aprotically, eg in the presence of iodotrim 
ethylsilane, at temperatures betWeen 0 and 120° C., prefer 
ably at temperatures betWeen 10 and 100° C. 

[0238] HoWever, a benZyl, methoxybenZyl or benZyloxy 
carbonyl group is cleaved, for example hydrogenolytically, 
eg 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 tem 
peratures 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 
tri?uoroacetic acid in the presence of anisole. 

[0239] A tert.butyl or tert.butyloxycarbonyl group is pref 
erably cleaved by treating With an acid such as tri?uoro 
acetic acid or hydrochloric acid or by treating With iodotri 
methylsilane optionally using a solvent such as methylene 
chloride, dioxan, methanol or diethyl ether. 

[0240] A tri?uoroacetyl 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 hydrox 
ide solution, optionally in the presence of a solvent such as 
tetrahydrofuran at temperatures betWeen 0 and 50° C. 
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[0241] A phthalyl group is preferably cleaved in the pres 
ence of hydrazine or a primary amine such as methylamine, 
ethylamine or n-butylamine in a solvent such as methanol, 
ethanol, isopropanol, toluene/Water or dioxane at tempera 
tures betWeen 20 and 50° C. 

[0242] f) In order to prepare compounds of general for 
mula I wherein R0 contains an alkyl group substituted by an 
optionally substituted amino, alkylamino or dialkyamino 
group or by an optionally substituted heterocyclic group 
bound via a nitrogen atom: 

[0243] reacting a compound of general formula 

(1X) 

[0244] Wherein Ra, Rb, R°1 and X are as hereinbefore 
de?ned, Z3 denotes a leaving group, for example a halogen 
atom such as a chlorine or bromine atom, or a sulphonyloxy 
group such as a methanesulphonyloxy or p-toluenesulpho 
nyloxy group, and RC" has the meanings given for RC 
hereinbefore With the proviso that a hydrogen atom bound to 
an aliphatic carbon atom is replaced by the group Z3, 

[0245] With ammonia, a corresponding, optionally substi 
tuted alkylamine, dialkylamine or an imino compound or the 
appropriate salts or derivatives thereof, such as morpholine, 
for example. 

[0246] If according to the invention a compound of gen 
eral formula I is obtained Which contains an amino, alky 
lamino or imino group, this may be converted by acylation, 
cyanation or sulphonylation into a corresponding acyl, 
cyano or sulphonyl compound of general formula I, the 
acylating agents being for example isocyanate, carbamoyl 
chloride, carboxylic acid halide, carboxylic acid anhydride 
and carboxylic acids With activating agents such as N,N' 
carbonyldiimidaZole, N,N'-dicyclohexylcarbodiimide or 
O-(benZotriaZol-l -yl)-N,N,N'N'-tetramethyluronium-tet 
ra?uoroborate, the sulphonylating agents being sulphonyl 
halides and the cyanating agents being chlorine or bromocy 
anogen, and/or 

[0247] if a compound of general formula I is obtained 
Which contains an amino, alkylamino or imino group, this 
may be converted by alkylation or reductive alkylation into 
a corresponding alkyl compound of general formula I and/or 

[0248] if a compound of general formula I is obtained 
Which contains a chloro-Cl_4-alkylsulphonyl or bromo-Cl_ 
4-alkylsulphonyl group, this may be converted by reaction 
With an amine into a corresponding amino-Cl_4-alkylsul 
phonyl compound and/or 
[0249] if a compound of general formula I is obtained 
Which contains a tert.-butyloxycarbonylamino, N-alkyl-N 
(ter‘t.-butyloxycarbonyl)amino or a N-tert.-butyloxycarbon 
ylimino group, this may be converted into a corresponding 
amino, alkylamino or imino compound of general formula I 
by treatment With an acid such as hydrochloric acid or 
tri?uoroacetic acid. 
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[0250] In the reactions described hereinbefore, any reac 
tive 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. 

[0251] For example, a protecting group for a hydroxy 
group may be a trimethylsilyl, acetyl, trityl, benZyl or 
tetrahydropyranyl group. 

[0252] Protecting groups for an amino, alkylamino or 
imino group may be a for'myl, acetyl, tri?uoroacetyl, ethoxy 
carbonyl, ter‘t.butoxycarbonyl, benZyloxycarbonyl, benZyl, 
methoxybenZyl or 2,4-dimethoxybenZyl group, for example. 

[0253] Any protecting group used is optionally subse 
quently cleaved for example by hydrolysis in an aqueous 
solvent, eg in Water, isopropanol/Water, acetic acid/Water, 
tetrahydrofuran/Water or dioxan/Water, in the presence of an 
acid such as tri?uoroacetic acid, hydrochloric acid or sul 
phuric acid or in the presence of an alkali metal base such 
as sodium hydroxide or potassium hydroxide or aprotically, 
eg in the presence of iodotrimethylsilane, at temperatures 
betWeen 0 and 120° C., preferably at temperatures between 
10 and 100° C. 

[0254] HoWever, a benZyl, methoxybenZyl or benZyloxy 
carbonyl group is cleaved, for example, hydrogenolytically, 
eg 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 tem 
peratures betWeen 0 and 100° C., but preferably at ambient 
temperatures betWeen 20 and 60° C., and at a hydrogen 
pressure of l to 7 bar, but preferably 3 to 5 bar. A 2,4 
dimethoxybenZyl group, hoWever, is preferably cleaved in 
tri?uoroacetic acid in the presence of anisole. 

[0255] A tert.butyl or ter‘t.butyloxycarbonyl group is pref 
erably cleaved by treating With an acid such as tri?uoro 
acetic acid or hydrochloric acid or by treating With iodotri 
methylsilane optionally using a solvent such as methylene 
chloride, dioxan, methanol or diethyl ether. 

[0256] A tri?uoroacetyl 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 hydrox 
ide solution, optionally in the presence of a solvent such as 
tetrahydrofuran at temperatures betWeen 0 and 50° C. 

[0257] Moreover, the compounds of general formula I 
obtained may be resolved into their enantiomers and/or 
diastereomers, as mentioned hereinbefore. Thus, for 
example, cis/trans mixtures may be resolved into their cis 
and trans isomers, and compounds With at least one optically 
active carbon atom may be separated into their enantiomers. 

[0258] Thus, for example, the cis/trans mixtures may be 
resolved by chromatography into the cis and trans isomers 
thereof, the compounds of general formula I obtained Which 
occur as racemates may be separated by methods knoWn per 
se (cf. Allinger N. L. and Eliel E. L. in “Topics in Stere 
ochemistry”, Vol. 6, Wiley Interscience, 1971) into their 
optical antipodes and compounds of general formula I With 
at least 2 asymmetric carbon atoms may be resolved into 
their diastereomers on the basis of their physical-chemical 
differences using methods knoWn per se, eg by chroma 
tography and/or fractional crystallisation, and, if these com 
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pounds are obtained in racemic form, they may subsequently 
be resolved into the enantiomers as mentioned above. 

[0259] The enantiomers are preferably separated by col 
umn separation on chiral phases or by recrystallisation from 
an optically active solvent or by reacting With an optically 
active substance Which forms salts or derivatives such as eg 
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, eg 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 
eg the D- and L-forms of tartaric acid or dibenZoyltartaric 
acid, di-o-tolyltar‘taric acid, malic acid, mandelic acid, cam 
phorsulphonic acid, glutamic acid, aspartic acid or quinic 
acid. An optically active alcohol may be for example (+) or 
(—)-menthol and an optically active acyl group in amides, for 
example, may be a (+)-or (—)-menthyloxycarbonyl. 

[0260] Furthermore, the compounds of formula I may be 
converted into the salts thereof, particularly for pharmaceu 
tical use into the physiologically acceptable salts With inor 
ganic or organic acids. Acids Which may be used for this 
purpose include for example hydrochloric acid, hydrobro 
mic acid, sulphuric acid, methanesulphonic acid, phosphoric 
acid, fumaric acid, succinic acid, lactic acid, citric acid, 
tartaric acid or maleic acid. 

[0261] The compounds of general formulae II to I used as 
starting materials are knoWn from the literature in some 
cases or may be obtained by methods knoWn from the 
literature (cf. Examples I to XXII) or the methods described 
hereinbefore, optionally With the additional use of protecting 
groups (eg compounds of formula IV or VII and VIII). 

[0262] As already mentioned hereinbefore, the com 
pounds of general formula I according to the invention and 
the physiologically acceptable salts thereof have valuable 
pharmacological properties, particularly an inhibiting effect 
on signal transduction mediated by the Epidermal GroWth 
Factor receptor (EGF-R), Whilst this may be achieved for 
example by inhibiting ligand bonding, receptor dimerisation 
or tyrosine kinase itself. It is also possible that the trans 
mission of signals to components located further doWn is 
blocked. 

[0263] The biological properties of the neW compounds 
Were investigated as folloWs: 

[0264] The inhibition of human EGF-receptor kinase Was 
determined using the cytoplasmic 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. 

[0265] 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 11.1 of reaction solution contained 10 ul 
of the inhibitor in 50% DMSO, 20 ul of the substrate 
solution (200 mM HEPES pH 7.4, 50 mM magnesium 
acetate, 2.5 mg/ml poly(EY), 5 ug/ml bio-pEY) and 20 ul of 
enZyme preparation. The enZyme reaction Was started by the 
addition of 50 ul of a 100 11M ATP solution in 10 mM of 
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magnesium chloride. The dilution of the enZyme preparation 
Was adjusted so that the incorporation of phosphate in the 
bio-pEY Was linear in terms of time and quantity of enzyme. 
The enZyme preparation Was diluted in 20 mM HEPES pH 
7.4, 1 mM EDTA, 130 mM common salt, 0.05% Triton 
X-100, 1 mM DTT and 10% glycerol. 

[0266] The enZyme assays Were carried out at ambient 
temperature over a period of 30 minutes and ended by the 
addition of 50 ul of a stopping solution (250 mM EDTA in 
20 mM HEPES pH 7.4). 100 11.1 Were placed on a strepta 
vidine-coated microtitre plate and incubated for 60 minutes 
at ambient temperature. Then the plate Was Washed With 200 
11.1 of a Wash solution (50 mM Tris, 0.05% TWeen 20). After 
the addition of 100 11.1 of an HRPO-labelled anti-PY antibody 
(PY20H Anti-PTyr:HRP made by Transduction Laborato 
ries, 250 ng/ml) the preparation Was incubated for 60 
minutes. Then the microtitre plate Was Washed three times 
With 200 11.1 of Wash solution. The samples Were then 
combined With 100 11.1 of a TMB-peroxidase solution (A:B= 
1:1, Kirkegaard Perry Laboratories). After 10 minutes the 
reaction Was stopped. The extinction Was measured at 
OD45ODIn With an ELISA reader. All the results Were mea 
sured three times. 

[0267] 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% (ICSO) Was derived from the curves. 

[0268] The folloWing results Were obtained: 

Inhibition of EGF 
Compound receptor kinase 

(Example Nr.) IC5O [nM] 

l 0.13 

1(1) 0.12 
1(2) 2 
1(3) 1.1 
1(4) 0.6 
1(5) 0.6 
1(6) 0.69 
1(7) 1.6 
2 4.5 

2(1) 0.16 
2(2) 0.22 
3 0.9 

3(1) 0.14 
3(2) 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 

[0269] The compounds of general formula I according to 
the invention thus inhibit signal transduction by tyrosine 
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kinases, as demonstrated by the example of the human EGF 
receptor, and are therefore useful for treating pathophysi 
ological processes caused by hyperfunction of tyrosine 
kinases. These are e.g. benign or malignant tumours, par 
ticularly tumours of epithelial and neuroepithelial origin, 
metastasisation and the abnormal proliferation of vascular 
endothelial cells (neoangiogenesis). 

[0270] The compounds according to the invention are also 
useful for preventing and treating diseases of the airWays 
and lungs Which are accompanied by increased or altered 
production of mucus caused by stimulation by tyrosine 
kinases, eg in in?ammatory diseases of the airWays such as 
chronic bronchitis, chronic obstructive bronchitis, asthma, 
bronchiectasis, allergic or non-allergic rhinitis or sinusitis, 
cystic ?brosis, al-antitrypsin de?ciency, or coughs, pulmo 
nary emphysema, pulmonary ?brosis and hyperreactive air 
Ways. 

[0271] The compounds are also suitable for treating dis 
eases 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 eg in chronic 
in?ammatory changes such as cholecystitis, Crohn’s dis 
ease, 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. 

[0272] In addition, the compounds of general formula I 
and the physiologically acceptable salts thereof may be used 
to treat other diseases caused by abnormal function of 
tyrosine kinases, such as eg epidermal hyperproliferation 
(psoriasis), benign prostate hyperplasia (BPH), in?amma 
tory processes, diseases of the immune system, hyperpro 
liferation of haematopoietic cells, the treatment of nasal 
polyps, etc. 

[0273] By reason of their biological properties the com 
pounds according to the invention may be used on their oWn 
or in conjunction With other pharmacologically active com 
pounds, for example in tumour therapy, in monotherapy or 
in conjunction With other anti-tumour therapeutic agents, for 
example in combination With topoisomerase inhibitors (e.g. 
etoposide), mitosis inhibitors (e.g. vinblastine), compounds 
Which interact With nucleic acids (eg cis-platin, cyclophos 
phamide, adriamycin), hormone antagonists (e.g. tamox 
ifen), inhibitors of metabolic processes (eg 5-FU etc.), 
cytokines (e.g. interferons), antibodies, etc. For treating 
respiratory tract diseases, these compounds may be used on 
their oWn or in conjunction With other therapeutic agents for 
the airWays, such as substances With a secretolytic (e.g. 
ambroxol, N-acetylcysteine), broncholytic (e.g. tiotropium 
or ipratropium or fenoterol, salmeterol, salbutamol) and/or 
anti-in?ammatory activity (eg theophylline or glucocorti 
coids). For treating diseases in the region of the gastrointes 
tinal 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 admin 
istered either simultaneously or sequentially. 

[0274] 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 transderrnally or orally, 
Whilst aerosol formulations are particularly suitable for 
inhalation. 
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[0275] For pharmaceutical use the compounds according 
to the invention are generally used for Warm-blooded ver 
tebrates, particularly humans, in doses of 001-100 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, eg with corn starch, lactose, glu 
cose, microcrystalline cellulose, magnesium stearate, poly 
vinylpyrrolidone, citric acid, tartaric acid, Water, Water/ 
ethanol, Water/glycerol, Water/sorbitol, Water/polyethylene 
glycol, propylene glycol, stearyl alcohol, carboxymethylcel 
lulose or fatty substances such as hard fat or suitable 
mixtures thereof in conventional galenic preparations such 
as plain or coated tablets, capsules, poWders, suspensions, 
solutions, sprays or suppositories. 

[0276] The folloWing Examples are intended to illustrate 
the present invention Without restricting it: 

[0277] Preparation of the starting compounds: 

EXAMPLE I 

4-[(3-chloro-4-?uoro-phenyl)amino]-6-(tetrahydro 
pyran-4-yloxy)-7-benZyloxy-quinaZoline-hydrochlo 

ride 

[0278] A mixture of 10.84 g 4-chloro-6-(tetrahydropyran 
4-yloxy)-7-benZyloxy-quinaZoline and 4.50 g 3-chloro-4 
?uoranilin in 300 ml isopropanol is re?uxed for four hours 
and then left to stand overnight at ambient temperature. The 
precipitate formed is suction ?ltered, Washed With isopro 
panol and stirred With 150 ml of methanol. The suspension 
is stirred for another half hour at ambient temperature and 
then suction ?ltered. The ?lter cake is Washed repeatedly 
With methanol and dried. 

[0279] Yield: 9.07 g (60% of theory) 

[0280] Rf value: 0.27 (silica gel, cyclohexane/ethyl 
acetate=l : l) 

[0281] Mass spectrum (ESI‘): m/Z=478, 480 [M—H]_ 

[0282] The folloWing compounds are obtained analo 
gously to Example I: 

(l) 4-[(3 -chloro -4 -?uoro -phenyl)amino]-6-((S)-tet 
rahydrofuran-3 -yloxy)-7benZyloxy-quinaZoline-hy 

drochloride 

[0283] Rf value: 0.34 (silica gel, cyclohexane/ethyl 
acetate=l : l) 

[0284] Mass spectrum (ESI+): m/Z=466, 468 [M+H]+ 

(2) 4-[(3 -chloro-4-?uoro-phenyl)amino]-6-(l -trif 
luoroacetyl-piperidin-4-yloxy)-quinaZoline-hydro 

chloride 

[0285] Rf value: 0.17 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:l) 
[0286] Mass spectrum (ESI+): m/Z=469, 471 [M+H]+ 

(3) 4-[(3 -chloro-4-?uoro-phenyl)amino]-6-(l -trif 
luoroacetyl-piperidin-4-yloxy)-7-acetoxy-quinaZo 

line-hydrochloride 
[0287] Rf value: 0.70 (silica gel, methylene chloride/ 
methanol/conc. aqueous ammonia=90: l0: 1) 

[0288] Mass spectrum (ESI+): m/Z=527, 529 [M+H]+ 
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(4) 4-[(3-ethynyl-phenyl)amino]-6-acetoxy-7-meth 
oxy-quinaZoline 

[0289] Rf value: 0.59 (silica gel, ethyl acetate) 

[0290] Mass spectrum (ESP): m/Z=334 [M+H]+ 

(5) 4-({3-chloro-4-[(3-?uorobenZyl)oxy] 
phenyl}amino)-6-(acetyloxy)-7-methoxy-quinaZo 

line 

0291 R value: 0.20 Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:l) 
[0292] Mass spectrum (ESP): m/Z=466, 468 [M+H]+ 

(6) 4- {[3 -methyl-4-(pyridin-3 -yloxy)-phenyl] 
amino } -6-(acetyloxy)-7-methoxy-quinaZoline 

[0293] The 3-methyl-4-(pyridin-3-yloxy)-aniline used (Rf 
value: 0.30 (silica gel, cyclohexane/ethyl acetate=1:1)) Was 
prepared by reacting the sodium salt of 3-hydroxypyridine 
With 3-methyl-4-?uoro-nitrobenZene in dimethylformamide 
and subsequently hydrogenating the 3-methyl-4-(pyridin-3 
yloxy)-nitrobenZene (Rf value: 0.58 (silica gel, cyclohexane/ 
ethyl acetate=1: 1)) in the presence of palladium on activated 
charcoal. 

[0294] Rf value: 0.50 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:l) 
[0295] Mass spectrum (ESP): m/Z=415 [M—H]_ 

EXAMPLE ll 

4-chloro-6-(tetrahydropyran-4-yloxy)-7-benZyloxy 
quinaZoline 

[0296] Prepared by reacting 6-(tetrahydropyran-4-yloxy) 
7-benZyloxy-3H-quinaZoline-4-on With thionyl chloride in 
the presence of N,N-dimethylformamide in acetonitrile at 
re?ux temperature. 

[0297] Rf value: 0.90 (silica gel, ethyl acetate/methanol= 
9:1) 
0298 The folloWin com ounds are obtained analo g P 
gously to Example 11: 

(1) 4-chloro-6-((S)-tetrahydrofuran-3-yloxy)-7-ben 
Zyloxy-quinaZoline 

[0299] Rf value: 0.85 (silica gel, ethyl acetate/methanol= 
9:1) 

(2) 4-chloro-6-(1-tri?uoroacetyl-piperidin-4-yloxy) 
quinaZoline 

[0300] Rf value: 0.92 (silica gel, ethyl acetate) 

(3) 4-chloro-6-(1-tri?uoroacetyl-piperidin-4-yloxy) 
7-acetoxy-quinaZoline 

EXAMPLE Ill 

6-(tetrahydropyran-4-yloxy)-7-benZyloxy-3H 
quinaZoline-4-on 

[0301] A mixture of 15.08 g 2-amino-4-benZyloxy-5-(tet 
rahydropyran-4-yloxy)-benZoic acid and 14.40 g formami 
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dine acetate in 250 ml of absolute ethanol is re?uxed 
overnight. The cooled reaction mixture is combined With 
250 ml of Water. The precipitate formed is suction ?ltered 
and dried at 70° C. in the drying cupboard. 

[0302] Yield: 10.00 g (65% of theory) 

[0303] Rf value: 0.40 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:l) 

[0304] Mass spectrum (ESP): m/Z=353 [M+H]+ 

[0305] The folloWing compounds are obtained analo 
gously to Example 111: 

(1) 6-((S)-tetrahydro?1ran-3-yloxy)-7-benZyloxy 
3H-quinaZolin-4-one 

[0306] Rf value: 0.60 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:l) 

[0307] Mass spectrum (ESP): m/Z=339 [M+H]+ 

(2) 6-[1-(tert.-butyloxycarbonyl)-piperidin-4-yloxy] 
3H-quinaZolin-4-one 

[0308] Rf value: 0.48 (silica gel, ethyl acetate/methanol= 
9:1) 

[0309] Mass spectrum (ESP): m/Z=346 [M+H]+ 

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

[0310] Rf value: 0.35 (silica gel, methylene chloride/ 
methanol=9: 1) 

[0311] Mass spectrum (ESP): m/Z=362 [M+H]+ 

EXAMPLE IV 

2-amino-4-benZyloxy-5-(tetrahydropyran-4-yloxy) 
benZoic acid 

[0312] 16.40 g 2-nitro-4-benZyloxy-5-(tetrahydropyran-4 
yloxy)-benZoic acid are hydrogenated in the presence of 
1.64 g Raney nickel in 800 ml of methanol at 550 C., until 
the calculated amount of hydrogen has been taken up. The 
catalyst is ?ltered OE and the ?ltrate evaporated doWn, 
Whereupon the desired product crystallises out. 

[0313] Yield: 15.08 g (100% of theory) 

[0314] Rf value: 0.60 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:l) 
[0315] The folloWing compounds are obtained analo 
gously to Example IV: 

(1) benZyl 2-amino-4-benZyloxy-5-((S)-tetrahydro 
furan-3-yloxy)-benZoate 

[0316] Rf value: 0.70 (silica gel, cyclohexane/ethyl 
acetate=1 :1) 

[0317] Mass spectrum (ESP): m/Z=420 [M+H]+ 
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(2) 2-amino-5 -[1-(tert.-butyloxycarbonyl)-piperidin 
4-yloxy] -benZoic acid 

[0318] Rf value: 0.43 (silica gel, methylene chloride/ 
methanol=9: 1 ) 

[0319] Mass spectrum (ESI+): m/Z=337 [M+H]+ 

(3) 2-amino-4-hydroxy-5 -[1 -(tert.-butyloxycarbo 
nyl)-piperidin-4-yloxy]-benZoic acid 

[0320] Rf value: 0.23 (silica gel, methylene chloride/ 
methanol/ acetic acid=90: 10: 1) 

EXAMPLE V 

2-nitro -4 -benZyloxy-5-(tetrahydropyran-4 -yloxy) 
benZoic acid 

[0321] Prepared by saponi?cation of benZyl 2-nitro-4 
benZyloxy-5-(tetrahydropyran-4-yloxy)-benZoate With 1 N 
sodium hydroxide solution in methanol at ambient tempera 
ture. 

[0322] Rf value: 0.20 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:1) 
[0323] Mass spectrum (ESI+): m/Z=374 [M+H]+ 

EXAMPLE Vl 

BenZyl 2-nitro-4-benZyloxy-5-(tetrahydro-pyran-4 
yloxy)-benZoate 

[0324] 42.60 g potassium-tert.-butoxide are added to 38 
ml of tetrahydrofuran-4-ol in 228 ml N,N-dimethylforma 
mide While cooling With an ice bath. The mixture is stirred 
for one hour at ambient temperature, then 22.90 g 6-nitro 
benZo[1,3]dioxol-5-carboxylic acid are added. After 1.5 
hours the reaction is complete according to thin layer 
chromatography and 28.94 ml of benZylbromide are added 
dropWise While cooling With an ice bath. The reaction 
mixture is stirred overnight at ambient temperature, com 
bined With 100 ml 10% citric acid and stirred for another day 
at ambient temperature. Then the reaction mixture is evapo 
rated doWn in vacuo at 60° C. and added to 800 ml ice Water. 
The aqueous phase is extracted With ethyl acetate and the 
combined extracts are Washed With Water and saturated 
sodium chloride solution, dried over magnesium sulphate 
and evaporated. 

[0325] 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 ?ltered OE and 
the ?ltrate is evaporated doWn. The main product remaining 
is benZyl 2-nitro-4-benZyloxy-5-(tetrahydro-pyran-4 
yloxy)-benZoate, Which is saponi?ed Without any further 
puri?cation to form carboxylic acid (see Example V). 

[0326] The folloWing compounds are obtained analo 
gously to Example VI: 

(1) benZyl 2-nitro-4-benZyloxy-5-((S)-tetrahydrofu 
ran-3 -yloxy)-benZoate 

[0327] Rf value: 0.75 (silica gel, cyclohexane/ethyl 
acetate=1: 1) 

[0328] Mass spectrum (ESI+): m/Z=450 [M+H]+ 
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(2) 2-nitro-4-hydroxy-5-[1-(tert.-butyloxycarbonyl) 
piperidin-4-yloxy]-benZoic acid 

[0329] No reaction is carried out With benZyl bromide. 

[0330] Rf value: 0.40 (silica gel, methylene chloride/ 
methanol/ acetic acid=90: 10: 1) 

[0331] Mass spectrum (ESI‘): m/Z=381 [M—H]_ 

EXAMPLE Vll 

4-[(3-chloro-4-?uoro-phenyl)amino]-6-{1-[2-(tert. 
butyloxycarbonylamino) -ethyl]-piperidin-4-yloxy} - 

7-methoxy-quinaZoline 

[0332] A mixture of 410 mg 4-[(3-chloro-4-?uoro-pheny 
l)amino]-6-(piperidin-4-yloxy)-7-methoxy-quinaZoline-di 
hydrochloride, 240 mg N-(tert.-butyloxycarbonyl)-2 
bromo-ethylamine and 360 mg potassium carbonate in 5 ml 
N,N-dimethylformamide is stirred overnight at ambient tem 
perature. Then a further 80 mg of 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 chloride 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. 

[0333] Yield: 370 mg (79% of theory) 

[0334] Rf value: 0.33 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:1) 

[0335] Mass spectrum (ESI‘): m/Z=544, 546 [M—H]_ 

[0336] The folloWing compound is obtained analogously 
to Example VII: 

(1 ) 4-[(3-chloro-4-?uoro-phenyl)amino]-6-{1-[2 
(tert.-butyloxycarbonylamino) -ethyl]-piperidin-4 

yloxy} -quinaZoline 

[0337] Rf value: 0.38 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:1) 

[0338] Mass spectrum (ESI+): m/Z=516, 518 [M+H]+ 

EXAMPLE Vlll 

4-[(3 -chloro-4-?uoro-phenyl)amino]-6-(piperidin-4 
yloxy)-7-methoxy-quinaZoline-dihydrochloride 

[0339] Prepared by treating 4-[(3-chloro-4-?uoro-pheny 
l)amino]-6-[1-(tert.butyloxycarbonyl)-piperidin-4-yloxy]-7 
methoxy-quinaZoline With concentrated hydrochloric acid in 
dioxane at ambient temperature. 

[0340] Rf value: 0.53 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:1) 

[0341] Mass spectrum (ESI+): m/Z=403, 405 [M+H]+ 
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[0342] The following compounds are obtained analo 
gously to Analog Example VIII: 

(1) 6-(piperidin-4-yloxy)-3H-quinaZolin-4-one x 2 
tri?uoroacetic acid 

[0343] Carried out With tri?uoroacetic acid in methylene 
chloride. 

[0344] Mass spectrum (ESI+): m/Z=246 [M+H]+ 

(2) 6-(piperidin-4-yloxy)-7-hydroxy-3H-quinaZolin 
4-one 

[0345] Carried out With tri?uoroacetic acid in methylene 
chloride. 

[0346] Rf value: 0.60 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:1) 

[0347] Mass spectrum (ESI+): m/Z=262 [M+H]+ 

EXAMPLE IX 

4-[ (3 -chloro-4-?uoro-phenyl)amino]-6-[1-(tert.-bu 
tyloxycarbonyl) -piperidin-4-yloxy]-7 -methoxy 

quinaZoline 

[0348] A solution of 7.80 ml diethyl aZodicarboxylate in 
100 ml methylene chloride is added dropWise to a mixture 
of 10.00 g 4-[(3-chloro-4-?uoro-phenyl)amino]-6-hydroxy 
7-methoxy-quinaZoline and 9.40 g 1-(tert.-butyloxycarbo 
nyl)-4-hydroxypiperidine and 12.40 g triphenylphosphine in 
400 ml methylene chloride at ambient temperature. The 
suspension is stirred for three days at ambient temperature 
and then suction ?ltered. The ?ltrate is evaporated and 
chromatographed through a silica gel column With methyl 
ene chloride/methanol (98:2 auf 95:5) as eluant. The crude 
product obtained is combined With diisopropylether, stirred 
overnight therein, suction ?ltered and dried. 

[0349] Yield: 5.34 g (34% of theory) 

[0350] Rf value: 0.46 (silica gel, ethyl acetate/methanol= 
9:1) 

[0351] Mass spectrum (ESI+): m/Z=503, 505 [M+H]+ 

EXAMPLE X 

4-[(3 -chloro-4-?uoro-phenyl)amino]-6-(tetrahydro 
pyran-4-yloxy)-7-(4-bromo-butyloxy)-quinaZoline 

[0352] A mixture of 500 mg 4-[(3-chloro-4-?uoro-pheny 
l)amino]-6-(tetrahydropyran-4-yloxy)-7-hydroxy-quinaZo 
line, 165 pl 1-bromo-4-chloro-propane and 360 mg potas 
sium carbonate in 5 ml N,N-dimethylformamide is stirred 
overnight at 800 C. For Working up the reaction mixture is 
diluted With Water and extracted With ethyl acetate. The 
combined organic phases are Washed With saturated sodium 
chloride solution, dried over magnesium sulphate and 
evaporated. The crude product is further reacted Without any 
more puri?cation. 

[0353] Yield: 650 mg (97% of theory) 
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[0354] The folloWing compounds are obtained analo 
gously to Example X: 

(1) 4-[(3 -chloro-4-?uoro-phenyl)amino]-6-((S)-tet 
rahydrofuran-3-yloxy)-7-(4-bromo-butyloxy) 

quinaZoline 
[0355] Rf value: 0.84 (silica gel, ethyl acetate/methanol= 
9:1) 

(2) 4-[(3-chloro-4-?uoro-phenyl)amino]-6-(1-trif 
luoroacetyl-piperidin-4-yloxy)-7-ethoxy-quinaZoline 

[0356] Mass spectrum (ESI+): m/Z=513, 515 [M+H]+ 
(3) 4-[(3-chloro-4-?uoro-phenyl)amino]-6-(1-trif 
luoroacetyl-piperidin-4-yloxy)-7-(2-methoxy 

ethoxy)-quinaZoline 
[0357] Rf value: 0.38 (silica gel, methylene chloride/ 
methanol=9: 1) 

[0358] Mass spectrum (ESI+): m/Z=543, 545 [M+H]+ 
EXAMPLE X1 

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

[0359] Prepared by hydrogenolytically cleaving 1-(2-ben 
Zyloxy-ethyl)-3-methyl-tetrahydropyrimidin-2-one in the 
presence of palladium on activated charcoal in methanol at 
ambient temperature. 

[0360] Rf value: 0.23 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 

[0361] Mass spectrum (ESI+): m/Z=159 [M+H]+ 
EXAMPLE X11 

1 -(2 -benZyloxy-ethyl)-3-methyl-tetrahydropyrimidin 
2-on 

[0362] Prepared by reacting 1-(2-benZyloxy-ethyl)-tet 
rahydropyrimidin-2-one With methyl iodide in the presence 
of potassium-tert.-butoxide in N,N-dimethylformamide at 
ambient temperature. 

[0363] Rf value: 0.62 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 

[0364] Mass spectrum (ESI+): m/Z=249 [M+H]+ 
EXAMPLE X111 

1 -(2 -benZyloxy-ethyl) -tetrahydropyrimidin-2 -on 
[0365] Prepared by treating 1-(2-benZyloxy-ethyl)-3-(3 
chloro-propyl)-urea With potassium-tert.-butoxide in N,N 
dimethylformamide at ambient temperature. 

[0366] Rf value: 0.42 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 

[0367] Mass spectrum (ESI+): m/Z=235 [M+H]+ 
EXAMPLE XIV 

1 -(2-benZyloxy-ethyl) -tetrahydropyrimidin-2-one 
[0368] Prepared by reacting 2-benZyloxy-ethylamine With 
3-chloro-propyl-isocyanate in tetrahydrofuran. 
[0369] Rf value: 0.73 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 

[0370] Mass spectrum (ESI+): m/Z=271, 273 [M+H]+ 
EXAMPLE XV 

3-(tert.-butyloxycarbonylamino) -cyclohexanol 
[0371] Prepared by reacting 3-amino-cyclohexanol With 
di-tert.butyl pyrocarbonate in the presence of triethylamine 
in a mixture of dioxan/Water (2:1) at 500 C. 
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[0372] Rf Value: 0.34 (silica gel, methylene chloride/ 
methanol/conc. aqueous ammonia=90:10:1) 

0373 Mass s eCtI'um BS1‘): “F214 M-H - P 

[0374] The following compounds are obtained analo 
gously to Example XV: 

(1) cis-4 -[N-(tert.-butyloxycarbonyl)-N-methyl 
amino]-cyclohexanol 

[0375] The reaction takes place in methanol. 

[0376] Rf Value: 0.70 (silica gel, ethyl acetate) 

[0377] Mass spectrum (ESI+): m/Z=230 [M+H]+ 

EXAMPLE XVI 

6-(1-tri?uoroacetyl-piperidin-4-yloxy)-3H-quinaZo 
lin-4-one 

[0378] Prepared by reacting 6-(piperidin-4-yloxy)-3H 
quinaZolin-4-one><2 tri?uoroacetic acid With tri?uoroacetic 
acid anhydride in the presence of triethylamine in tetrahy 
drofuran. 

[0379] Rf Value: 0.48 (silica gel, ethyl acetate/methanol= 
9:1) 
[0380] Mass spectrum (ESI+): m/Z=342 [M+H]+ 

[0381] The folloWing compounds are obtained analo 
gously to Example XVI: 

(1 ) 6-(1-tri?uoroacetyl-piperidin-4-yloxy)-7-hy 
droxy-3H-quinaZolin-4-one 

[0382] Carried out With methyl tri?uoroacetate in the 
presence of Hiinig base in methanol. 

[0383] Rf Value: 0.80 (silica gel, methylene chloride/ 
methanol=4: 1 ) 

[0384] Mass spectrum (ESI+): m/Z=358 [M+H]+ 

EXAMPLE XVII 

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

[0385] 21.00 g potassium-tert.-butoxide are added batch 
Wise to 25.14 g 1-(tert.butyloxycarbonyl)-piperidin-4-ol in 
120 ml N,N-dimethylformamide While 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-?uoro-2-nitro-benZoic acid are 
added. After another three hours the reaction mixture is 
poured onto Water, adjusted to pH 1 With conc. hydrochloric 
acid and extracted With ethyl acetate. The combined organic 
phases are Washed With dilute citric acid solution, dried over 
magnesium sulphate and evaporated. The residue is tritu 
rated With diethyl ether, suction ?ltered and dried. More 
product crystallises out of the ?ltrate after standing for some 
time, and this is also suction ?ltered and dried. 

[0386] Yield: 9.58 g (42% of theory) 

[0387] Rf Value: 0.43 (silica gel, methylene chloride/ 
methanol/ acetic acid=90: 10: 1) 

[0388] Mass spectrum (ESI+): m/Z=367[M+H]+ 
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EXAMPLE XVIII 

4-[ (3 -chloro-4-?uoro-phenyl)amino]-6-(1-bro 
macetyl-piperidin-4-yloxy)-quinaZoline and 4-[(3 
chloro-4-?uoro-phenyl)amino]-6-(1-chloracetyl 

piperidin-4-yloxy)-quinaZoline 
[0389] Prepared by reacting 4-[(3-chloro-4-?uoro-pheny 
l)amino]-6-(piperidin-4-yloxy)-quinaZoline With bromoace 
tic acid chloride in the presence of Hiinig base in tetrahy 
drofuran at ambient temperature. A mixture of the bromine 
and chlorine compounds is obtained. 

[0390] Rf Value: 0.43 (silica gel, methylene chloride/ 
methanol=9: 1) 

[0391] Mass spectrum (ESI+): m/Z=493, 495, 497 [M1+ 
H]+ and 449, 451, 453 [M2+H]+ 

[0392] The folloWing compounds are obtained analo 
gously to Example XVIII: 

(1) 4-[(3-chloro-4-?uoro-phenyl)amino]-6-(1-chlo 
racetyl-piperidin-4-yloxy)-7-methoxy-quinaZoline 

[0393] The reaction takes place With chloroacetyl chlo 
ride. 

[0394] Rf Value: 0.59 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 

[0395] Mass spectrum (ESI'): m/Z=477, 479, 481 [M—H]_ 

EXAMPLE XIX 

1-methyl-3-[([1,4]oxaZepan-4-yl)carbonyl]-3H-imi 
daZol-1-ium-iodide 

[0396] Prepared by reacting 3-[([1,4]oxaZepan-4-yl)car 
bonyl]-3H-imidaZole With methyl iodide in acetonitrile at 
ambient temperature. The crude product is reacted further 
Without any more puri?cation. 

[0397] The folloWing compounds are obtained analo 
gously to Example XIX: 

(1) 1-methyl-3 -[ (cis-2,6-dimethyl-morpholin-4 -yl 
)carbonyl]-3H-imidaZol-1-ium-iodide 

[0398] Rf Value: 0.12 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 

(2) 1-methyl-3-[(2 -methyl-morpholin-4-yl)carbo 
nyl]-3H-imidaZol-1-ium-iodide 

[0399] Rf Value: 0.02 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 

(3) 1-methyl-3-[(S,S)-2-oxa-5-aZa-bicyclo[2.2.1] 
hept-5-yl)carbonyl]-3H-imidaZol-1-ium-iodide 

[0400] Rf Value: 0.01 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 

(4) 1 -methyl-3 -[ (N -methyl -N-2-methoxyethyl-ami 
no)carbonyl]-3H-imidaZol-1-ium-iodide 

[0401] Rf Value: 0.03 (silica gel, ethyl acetate/methanol/ 
conc. aqueous ammonia=90:10:1) 
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(5) 1 -methyl-3 -[ (N -methyl -N-3-methoxypropyl 
amino)carbonyl]-3H-imidaZol-1-ium-iodide 

[0402] Rf Value: 0.12 (silica gel, ethyl acetate/methanol/ 
conc. aqueous amm0nia=90:l0:l) 

EXAMPLE XX 

3 -[([1,4]oxaZepan-4-yl)carbonyl]-3H-imidaZole 

[0403] Prepared by reacting [l,4]oxaZepan With N,N' 
carbonyldiimidaZole in the presence of triethylamine in 
tetrahydrofuran at ambient temperature. 

[0404] Rf Value: 0.30 (silica gel, ethyl acetate/methanol/ 
conc. aqueous amm0nia=90:l0:l) 

[0405] Mass spectrum (ESI+): m/Z=l96 [M+H]+ 

[0406] The following compounds are obtained analo 
gously to Example XX: 

(1) 3 -[(cis-2, 6-dimethyl-morpholin-4-yl)carbonyl] 
3H-imidaZole 

[0407] Rf Value: 0.46 (silica gel, ethyl acetate/methanol/ 
conc. aqueous amm0nia=90:l0:l) 

(2) 3-[(2-methyl-morpholin-4-yl)carbonyl]-3H-imi 
daZole 

[0408] Rf Value: 0.43 (silica gel, ethyl acetate/methanol/ 
conc. aqueous amm0nia=90:l0:l) 

(3) 3-[(S,S)-(2-oxa-5-aZa-bicyclo[2.2.1]hept-5-yl 
)carbonyl]-3H-imidaZole 

[0409] Rf Value: 0.59 (Reversed phase ready-made TLC 
plate (E. Merck), acetonitrile/Water/tri?uoroacetic acid= 
50:50:l) 

(4) 3 -[ (N -methyl-N-2-methoxyethyl-amino)carbo 
nyl]-3H-imidaZole 

[0410] Rf Value: 0.32 (silica gel, ethyl acetate/methanol/ 
conc. aqueous amm0nia=90:l0:l) 

(5) 3-[(N-methyl-N-3 -methoxypropyl-amino)carbo 
nyl]-3H-imidaZole 

[0411] Rf Value: 0.36 (silica gel, ethyl acetate/methanol/ 
conc. aqueous amm0nia=90:l0:l) 

EXAMPLE XXI 

4-[(3 -chloro -4 -?uoro -phenyl)amino]-6-(l -tri?uoro 
acetyl-piperidin-4-yloxy)-7-hydroxy-quinaZoline 

[0412] Prepared by treating 4-[(3-chloro-4-?uoro-pheny 
l)amino]-6-(1-tri?uoroacetyl-piperidin-4-yloxy)-7-acetoxy 
quinaZoline-hydrochloride With saturated sodium hydrogen 
carbonate solution in methanol at ambient temperature. In 
addition to the desired product, some 4-[(3-chloro-4-?uoro 
phenyl)amino]-6-(piperidin-4-yloxy)-7-hydroxy-quinaZo 
line is also isolated as a by-product. 

Nov. 30, 2006 

[0413] Rf Value: 0.20 (silica gel, methylene chloride/ 
methanol=20:1) 

[0414] Mass spectrum (ESI‘): m/Z=483, 485 [M—H]_ 

[0415] The folloWing compounds are obtained analo 
gously to Example XXI: 

(1) 4 -[(3 -ethynyl -phenyl)amino ] -6 -hydroxy-7 -meth 
oxy-quinaZoline 

[0416] Carried out With 40% sodium hydroxide solution in 
ethanol. 

0417 R Value: 0.32 silica el, eth lacetate f g y 

[0418] Mass spectrum (ESI+): m/Z=292 [M+H]+ 

(2) 4-({3-chloro-4-[(3-?uorobenZyl)oxy] 
phenyl}amino)-6-hydroxy-7-methoxy-quinaZoline 

[0419] Rf Value: 0.70 (silica gel, methylene chloride/ 
methanol=9: l) 

[0420] Mass spectrum (ESI‘): m/Z=424, 426 [M—H]_ 

(3) 4 - { [3 -methyl -4 -(pyridin-3 -yloxy)phenyl } amino) - 
6-hydroxy-7-methoxy-quinaZoline 

[0421] Rf Value: 0.23 (silica gel, methylene chloride/ 
methanol=9: l) 

[0422] Mass spectrum (ESI'): m/Z=373 [M—H]_ 

EXAMPLE XXII 

6-(1-tri?uoroacetyl-piperidin-4-yloxy)-7-acetoxy 
3H-quinaZolin-4-one 

[0423] Prepared by reacting 6-(1-tri?uoroacetyl-piperi 
din-4-yloxy)-7-hydroxy-3H-quinaZolin-4-one With acetic 
anhydride in pyridine at 800 C. 

[0424] Rf Value: 0.60 (silica gel, methylene chloride/ 
methanol=9: l) 

[0425] Mass spectrum (ESI+): m/Z=400 [M+H]+ 

EXAMPLE XXIII 

4-[(3 -Chloro -4-?uorophenyl)amino]-6-{ 1 -[ (4 -nitro 
phenyloxy)-carbonyl]-piperidin-4-yloxy}-7-meth 

oxy-quinaZoline 

[0426] Prepared by reacting 4-[(3-chloro-4-?uoropheny 
l)amino]-6-(piperidin-4-yloxy)-7-methoxy-quinaZoline 
(Example 2(2)) With (4-nitrophenyl) chloroformate. 

[0427] Rf Value: 0.48 (silica gel, methylene chloride/ 
methanol/conc. aqueous ammonia=90: 10: l) 
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[0428] Preparation of the end compounds: 

EXAMPLE 1 

4-[(3-chloro-4-?uoro-phenyl)amino]-6-((S)-tetrahy 
drofuran-3-yloxy)-7-methoxy-quinaZoline 

[0429] 

01 

F 

NH 

N \ O”".. 
| o 
/ 
N ‘F 

CH3 

[0430] 300 mg of 4-[(3-chloro-4-?uoro-phenyl)amino]-6 
hydroxy-7-methoxy-quinaZoline in 6 ml acetonitrile are 
combined With 114 pl (R)-3-hydroxy-tetrahydro?1ran and 
370 mg triphenylphosphine. Then 234 pl diethyl aZodicar 
boxylate are added and the reaction mixture is stirred 
overnight at ambient temperature. For Working up the reac 
tion mixture is ?ltered and the ?ltrate evaporated doWn in 
vacuo. The crude product is puri?ed by chromatography 
over a silica gel column With ethyl acetate/methanol (95:5) 
as eluant. 

[0431] Yield: 53 mg (15% of theory) 

[0432] 
[0433] Mass spectrum (ESI+): m/Z=390, 392 [M+H]+ 

melting point: 178° C. 

[0434] The folloWing compounds are obtained analo 
gously to Example 1: 

(1 ) 4-[(3 -chloro -4 -?uoro -phenyl)amino]-6-(tetrahy 
dropyran-4-yloxy) -7 -methoxy-quinaZoline 

[0435] 
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[0436] Rf value: 0.54 (silica gel, ethyl acetate/methanol= 
9:1) 

[0437] Mass spectrum (ESP): m/Z=404, 406 [M+H]+ 

(2) 4-[ (3 -chloro -4-?uoro -phenyl)amino]-6-[cis-4 
(tert.-butyloxycarbonylamino) -cyclohexan-1 -yloxy] 

7-methoxy-quinaZoline 

[0438] 

NH 

N \ O 

L/ 
N O NH 

CH3 
0 0 

H30 CH3 

[0439] Rf value: 0.70 (silica gel, ethyl acetate/methanol= 
9:1) 

[0440] Mass spectrum (ESI+): m/Z=517, 519 [M+H]+ 

(3) 4-[(3-chloro-4-?uoro-phenyl)amino]-6-((R) 
tetrahydrofuran-3 -yloxy)-7-methoxy-quinaZoline 

[0441] 

NH 

0 
N \ 

L o / 

N T 
CH3 

[0442] Rf value: 0.64 (silica gel, ethyl acetate/methanol= 
9:1) 

[0443] Mass spectrum (ESI+): m/Z=390, 392 [M+H]+ 
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[0444] 

CH3 
0 0 

CH3 

[0445] Rf Value: 0.65 (silica gel, ethyl acetate/methan0l= 
9:1) 

[0446] Mass spectrum (ESP): m/Z=517, 519 [M+H]+ 

quinazoline 

[0447] 

Cl 

F 

NH 

O 
N \ 

L / N 0 
N O \( 

CH3 0 CH3 

33>? 
CH3 

[0448] melting point: 1840 C. 

[0449] Mass spectrum (ESP): m/Z=503, 505 [M+H]+ 
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[0450] 

NH 

0 

N| \ O 
k / 

N ‘F 
CH3 

[0451] Rf Value: 0.52 (silica gel, methylene chloride/ 
methan0l=9: 1) 

[0452] Mass spectrum (ESP): m/Z=404, 406 [M+H]+ 

(7) 4-[(3-chl0r0-4-?u0r0-phenyl)amin0]-6-(1-me 
thyl-piperidin-4-yl0xy)-7-meth0Xy-quinaZ0line 

[0453] 
F 

Cl NH 

O 
N \ 

L / N 
N 0 \CH3 

CH3 

[0454] melting point: 2180 C. 

[0455] Mass spectrum (ESP): m/Z=417, 419 [M+H]+ 

[0456] Carried out With diisopropyl azodicarboxylate in 
methylene chloride. 

[0457] Rf Value: 0.51 (silica gel, methylene chloride/ 
methan0l=9: 1) 

butyl0Xycarb0nyl)-piperidin-3 -yl0xy]-7-meth0xy 
quinazoline 

[0459] Carried out With diisopropyl azodicarboxylate in 
methylene chloride. 

[0460] Rf Value: 0.56 (silica gel, methylene chloride/ 
methan0l=9: 1) 

[0461] Mass spectrum (ESP): m/Z=501, 503 [M—H]_ 


















































































































