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WO 2008/095847 PCT/EP2008/051141 97430pct Bicyclic heterocycles,
pharmaceutical compositions containing these compounds, the use

WO 29p@/Re6B4ihd processes for the preparation thereof 5 The present yERfFER08/051141
relates to bicyclic heterocycles of general formula RaAN~H L N/RV Rb N
(), their tautomers, their sterecisomers, their mixtures and their salts, in

9743 argcular their 1o physiologically acceptable salts with inorganic or

& nic acids and bases, which have valuable pharmacological properties,

Bipgdio bheteradyibiesy pusion aretikic sl granparsitioctb nomddiniog bhese

Pipgtb eyl ey pinkcn: sitiesionontal
THRRARE e Ll H58 R BRSSP B R o

of the lung and of the airways, and the preparation thereof. 15 In the
above general formula (1) Ra denotes.a phenyl, 1-phenylethyl or

The GERREPAG TGRS, (A U B CITUE e Sl BGRB8 case
by the groups R1 to R3, wherein 20 R' and R2, which may be identical or
different, each denpote ;gydrogen, fluorine, chlorine, bromine or iodine
atom, a C1_4-ally~hyarbxy, C1.4-alkoxy, C2.3-alkenyl or C2.3-alkynyl
group, 25 an aryl, ar quxy, arylmethyl or arylmethoxy group, a heteroaryl,
heteroaryloxy, hetera e Chetereakylmethoxy group, WO

2008/095847 PC yl or methoxy group
substituted by 1 to

(0,

their tautomers, their sterecisomers, their mixtures and their salts, in particular their
physiologically acceptable salts with inorganic or organic acids and bases, which
have valuable pharmacological properties, in particular an inhibitory action on the
signal transduction mediated by tyrosine kinases, their use for the treatment of
illnesses, in particular of tumoral diseases and of benign prostatic hyperplasia (BPH),
of diseases of the lung and of the airways, and the preparation thereof.

In the above general formula (1)

R? denotes a phenyl, 1-phenylethyl or indan-4-yl group, wherein the phenyl nucleus

is substituted in each case by the groups R'to R®, wherein

R" and R?, which may be identical or different, each denote a hydrogen,

fluorine, chlorine, bromine or iodine atom,
a Cq.g-alkyl, hydroxy, Cy.s-alkoxy, Co.s-alkenyl or Cos-alkynyl group,
an aryl, aryloxy, arylmethyt or arylmethoxy group,

a heteroaryl, heteroaryloxy, heteroarylmethyl or heteroarylmethoxy group,
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a cyano, nitro or amino group, and 5 R3 denotes a hydrogen, fluorine,
chlorine or bromine atom or a methyl or trifluoromethyl group, Rb denotes
WO 2e@B@ge8itin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, homopiperidin-1-yl, #eT/EP2008/051141
morpholin-4-yl, homomorpholin-4-yl, piperazin-1-yl,
4-(Ci_4-alkyl-carbonyl)-piperazin- 1-yl,
4-(C1_4-alkyl-sulphonyl)-piperazin-1-l, homopiperazin-1-yl,
4-(C1_4-alkyl- carbonyl)-homopiperazin-1-yl or
4-ganethylieylrsalposigy dirrsfipbitaiad -2y deodflupfing S8 mono-,
di- or trisubstituted by R4 in each case, while the substituents may be
identical or different and 15 R4 denotes a fluorine, chlorine, bromine or
iodiggaonmitey OF AmENRyYra24 adenyl or C2.4-alkynyl group, 20 a
methyl or methoxy group substituted by 1 to 3 fluorine atoms, an amino,
C1_4-alkylamino, di-(C1_4-alkyl)amino, Ci_4-alkyl-carbonylamino,
NRE denatrg /-Gy uosiryl-Sumsisi ahlniéiccar bramjne @imlamino or
N-(C1_4-alkyl)-C1_4-alkyl-sulphonylamino group, 25 an
amino-C1_4-alkyl, C1_4-alkylamino-Ci-4-alkyl,
dif{@lta_tmémyyﬁﬁmr@gm;&mw,u@1_4-a|ky|-carbony|amino-c:i_4-a|ky|,
N-(C1_4-alkyl)-C1_4-alkyl-carbonylamino- C1_4-alkyl,
) C1_4-alkyl-sulphonylamino-C1 4-alkyl or N-(C1_4-alkyl)-C1.4-alkyl-
R” dengine @ anatisiod-ylanyrelidip] 33/ FiRgdidy o, amppgridin-1-yl,
morphokd-2lY HEarRany 9&@%%@%@? 44-R€T/BRNe8MakIbiderazin-
a hydroxy-C1_4-alkyl, Ci_4-alkyloxy-C1-4-alkyl or
1y, ¢4 Ca-amfvtarpohgiod)-dperaniyl yohpmeeipeiaziRyllidriotiy <9k,
carb&riyf-REMpYEA bRy FBFRKE: FBIRPCAIRIANhyI)-homopiperazin-1-yl group

which may be mono-, di- or trisubstituted by R* in each case, while the substituents

may be identical or different and
R* denotes a fluorine, chlorine, bromine or iodine atom,
a Cq.4-alkyl, Co.4-alkenyl or Cy.4-alkynyl group,
a methyl or methoxy group substituted by 1 to 3 fluorine atoms,
an amino, Cs.-alkylamino, di-(Cq4-alkyl)amino, Ci-alkyl-carbonylamino,
N-(C1.4-alky!)-C1.4-alkyl-carbonylamino, Cq_s-alkyl-sulphonylamino or
N-(C1-4-alkyl)-Cq4-alkyl-sulphonylamino group,
an-amino-Cq4-alkyl, C1.s-alkylamino-Cy4-alkyl, di-{C4.4-alkyl)amino-C4.4-alkyl,
C1.4-alkyl-carbonylamino-Cy.s-alkyl, N~(C1_4-alkyl}-C.4-alkyl-carbonylamino-
Ci-alkyl, C4-alkyl-sulphonylamino-C+.4-alky! or N-(Cy.4-alkyl)-C4.4-alkyl-

sulphonylamino-C,_s-alkyl group,

a hydroxy, Ci.4-alkyloxy or Cq.4-alkyl-carbonyloxy group
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5 C14-alkyl-aminocarbonyl, di-(C1_4-alkyl)amino-carbonyl, pyrrolidin-1-yl-
carbonyl, piperidin-1-yl-carbonyl, piperazin-1-yl-carbonyl, 4-C1_4-alkyl-

WO 2¢ipsessii-1 -yl-carbonyl or morpholin-4-yl-carbonyl group, a PCT/EP2008/051141
C1_4-alkylcarbonyl-C1.4-alkyl, cyano-C14-alkyl, C1_4-alkyloxycarbonyl
10 C1_4-alkyl, aminocarbonyl-C1_4-alkyl,
C1_4-alkylaminocarbonyl-C1_4-alkyl3di-
(C1_4-alkyl)aminocarbonyl-Ci_4-alkyl, pyrrolidin-1-yl-carbonyl-C1_4-alkyl,
pipdricirodyyC carbliyl s bipyiberazikyl 81 Carbaliyi-crebamgpx:-Ci.a-alkyl
C% glkyl piperazin-1-yl-carbonyl-C1_4-alkyl or morpholin-4-yl-carbonyl-

_4-alkyl group, 15 a C1_4-alkylsulphanyl, C1_4-alkylsulphinyl,

C1.4-alkylsulphonyl, aminosulphonyl, C1_4-alkyl-aminosulphony! or

d
|f( /i am%%@% ggﬂkylt% %Wiyﬁl %@%ﬁ%@ﬂ%}g%z%@@%onyl
afincslifghamyjreibendg SBIC 4:ak amineseashonyl- exaalidi-dryH-

dileb sk 'kéflbaéﬁa?ﬂ ?ﬂ%@ngd%@ %B@&élzgﬁomi%ﬁl%'ﬂ?re'ﬂ e,-alkyl-

heterocy es mentione 'above may additionally be substituted
byplrew@ylovips 2B N erictes RhRliréydieatbRMA 8ifshe, chlorine,
bromine or iodine atom, 30 a Cl_4-alkyl group, a Ci_4-alkyl group which
is substituted by an R5 group, where WO 2008/095847
PeTEPatiosesaM-Gs RIS TEBND HyroadRYE £ 3tiigycarbonyl-

C26. Cy@ga%aﬂm% APRA-EL 4-§WV@T'Bﬂqﬂéﬁh&ﬁiﬁMWﬂm%alkyl di-
bis- hoxyethyl)-amino, pyrrolidin-1- yl, piperidin-1-yl
hd@om@émamtwcmbw{g oIk o MERRIRHRCTT PP BY!-Cs-alky,
Oi@b}fﬁ@ﬁ’n RigyoiBmiANeRl-3iKl SpRsarS-ara-RicysielS s dnckSmgh, 4-
C1.4-alkyl-piperazin-1-yi-carbony!-C4.4-alkyl or morpholin-4-yl-carbonyl-

C1-s-alkyl group,

a Ci4-alkylsulphanyl, Cs-alkylsulphinyl, C4.4-alkyisulphonyl, aminosulphony,
C14-alkyl-aminosulphonyl or di-(C1.s-alkylyamino-sulphonyl group,

a Ci4-alkylsulphanyl-C4s-alkyl, Cy4-alkylsulphinyl-C4.s-alkyl,
C1.4-alkylsulphonyl-C4_4-alkyl, aminosulphonyl-Cy_4-alkyl, Cq.4-alkyl-

aminosulphonyl-Cq.4-alkyl or di-(C+.4-alkyl)amino-sulphonyl-C4.4-alkyl group

and wherein the heterocycles mentioned under RP above may additionally be

substituted by an oxo group,
R denotes a hydrogen atom,
a fluorine, chlorine, bromine or iodine atom,
a Cq4-alkyl group,

a Cq.4-alkyl group which is substituted by an R® group, where
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aza-bicyclo[3.2.1]oct-3-yl, piperazin-1-yl, 4-C1_3-alkyl-piperazin-1-yi,
homopiperazin-1 -yl or C1_3-alkyl-homopiperazin-1-yl group or a

WO 266a109ka#ino, C1_4-alkylcarbonylamino, Cl_3-alkyloxy-C1_3-alkyl£3/EP2008/051141
carbonylamino, C1-4-alkyloxycarbonylamino, aminocarbonylamino,
C1_3-alkylaminocarbonylamino, di-(C1_3-alkyl)aminocarbonylamino,
pyrrolidin-1- ylcarbonylamino, piperidif--1-ylcarbonylamino,
piperazin-1-ylcarbonylamino, 4-C1_3-alkyl-piperazin-1-ylcarbonylamino,
morpholin-4-ylcarbonylamino or a C1_4-alkylsulphonylamino group, 15 a

CREUBIRNR: Ao A U B AR E Gty 9roup

substitute g'yl 0 3 fluoring ato group which is o
substitatieddmitte dirdGp-Ralkyierimrs hisS-heetimerihy demem, apvgolidin-1-
C3,7; axy = | = 0, f R -
T o o A norphofin-4-1, 2
n-2xAdxpgRcipy doletnarpiodayly Cesixa-atiagaierciof3.2. 1joct-8-yl, 8-oxa-3-
te B d-alky, 30 a el (0¥ Whieh is

S S Bt gl o Ve
suhgtioRsRarREie 1-poitlonhe e RO IRE radieTe- WO oo 8095847
PCT/EP2008/051141 5 R6 denotes a hydrogen atom or a C1.3-alkyl

group, or a C1.4-alkoxy group which is substituted by a morpholinyl group
subSaTmEE mitte G- 5 plyicenteyRrgnu Sore: alindes RG is-atky!-

hessiabR(ase HRned. Al WASEEIRL iR B vinBipS RV aRiRgsaziny

morpholinyl groups mentioned above in the definition of the group Rc

m&y-eddtkybsninpsatieatsne ditlto-calbylrpigesassorylamino, pyrrolidin-1-
ylcarbonylamino, piperidin-1-ylcarbonylamino, piperazin-1-yicarbonylamino,
4-C4_z-alkyl-piperazin-1-ylcarbonylamino, morpholin-4-ylcarbonylamino or a
Ci1-g~alkylsulphonytamino group,
a hydroxy group,
a Cy_g-alkyioxy group,

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

a C,.4-alkyloxy group which is substituted by the group R®, where R is as
hereinbefore defined,

a Ca.7-cycloalkyloxy or Cs.7-cycloalkyl-Cq.4-alkyloxy group,
a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy or tetrahydropyran-4-yloxy group,
a tetrahydrofuranyl-C_4-alkyloxy or tetrahydropyranyl-Cq4-alkyloxy group,

a Cy.4-alkoxy group which is substituted by a pyrrolidinyl, piperidinyl or
homopiperidinyl group substituted in the 1 position by the group R®, where
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10 wherein by the aryl groups mentioned in the definition of the foregoing
groups is meant in each case a phenyl group which is mono- or

wO 2disudesisiunted by R7, wherein the substituents may be identical or EFf@ES2008/051141

and R7 denotes a hydrogen atom, a fluorine, chlorine, bromine or iodine
atom or a 15 C1.3-alkyl, hydroxy, C1.3-alkyloxy, difluoromethyl,
trifluoromethyl, difluoromethoxy, trifluBromethoxy or cyano group, and by
the heteroaryl groups mentioned in the definition of the foregoing groups
is meant a pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl group, wherein the

a -mentioned 20 heteroaryl gropps ar - or disubstituted by the
gﬁggé E{]P%}v g&a%d%ﬁg%ﬁgs%ﬁ{)ngtg r?%fl %le%(rgﬁr%%gl or different and R7 is
as hereinbefore defined, and unless stated otherwise, the

bove:mentione ro ] raight-chain.or C .
or & B oSBT e B e A R PR titien 1n the 4
positRa tertbe g ph &y wberkdrflictag beistheioy definedvanteimgrein the
nyl nucleus i it i H0.R3, el

ey T P A A RN B B E O5E tne
definBiD8(Fabe4r RO THE PRO0SHS1NE Bub sitrtabybytingopo eyt eradthl ayoups,
and 9roup, @ phenyloxy or phenylmethoxy group, wherein the phenyl moiety of

the above- mentioned groups may optionally be substituted by a fluorine

or chlorine atom, 5 or a pyridyloxy or pyridinylmethoxy group, wherein the

wher%‘(yﬁ;%'r\zﬁ%%@mmg% @gt% H;ér%?ﬁ;i,’ﬂl%%Qﬁ%?&n‘%?ﬂ@flﬂ%é%@%&?ﬁs is
meant in each case a phenyl group which is mono- or disubstituted by R’, wherein

the substituents may be identical or different and

R” denotes a hydrogen atom, a fluorine, chiorine, bromine or iodine atom or a
Cqa-alkyl, hydroxy, C+.5-alkyloxy, difluoromethyl, trifluoromethyt,

difluoromethoxy, trifluoromethoxy or cyano group, and
by the heteroaryl groups mentioned in the definition of the foregoing groups is meant
a pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl group, wherein the above-mentioned
heteroaryl groups are mono- or disubstituted by the group R’, wherein the

substituents may be identical or different and R is as hereinbefore defined, and

unless stated otherwise, the above-mentioned alkyl groups may be straight-chain or

branched.
Preferred compounds of the above general formula | are those wherein

R® denotes a phenyl, 1-phenylethyl or indan-4-yl group, wherein the phenyl nucleus

is substituted in each case by the groups R' to R3, wherein

R' denotes a hydrogen, fluorine, chiorine or bromine atom,
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R2 denotes a hydrogen, fluorine or chlorine atom or a methyl group and
R3 denotes a hydrogen atom, 15 Rb denotes an azetidin-1-yl,
WO 2¢R81@difZ 1-y1, piperidin-1-yl, homopiperidin-1-yl, morpholin-4-yl, PCT/EP2008/051141
homomorpholin-4-yl, piperazin-1-yl, 4-(C1.3-alkyl-carbonyl)-piperazin-
1-yl, 4-(C1.3-alkyl-sulphonyl)-piperazin-1-yl, homopiperazin-1-yl,
4-(C1.3-alkyl- carbonyl)-homopiperazth-1-yl or
4-(C1.3-alkyl-sulphonyl)-homopiperazin-1-yl group 20 which may be
mamoebrvdisifbeprtarasitityleeichtbysy Gy RP, wherein the substituents may
be identical or different and R4 denotes a fluorine atom, 25 a C1.3-alkyl
group, an amino, C1.3-alkylamino, di-(C1.3-alkyl)amino, )
Ca phakyiossrboaemins thex areuakywpe e dig phamdnpriainef the above-

C1.3:atkyi: lami (C1.3-al -alkyl i
PO MG LS PAICRE sl b s

diqC1.3-alkyl)amino-C1.3-alkyl, C1.3-alkyl-carbonylamino-C1.3-alkyl,
N-(C1_3-alkyl)-C1.3-alkyl-carbonylamino WO 2008/095847
PCT/EP2008/051141 7 C1.3-alkyl, C1.3-alkyl-sulphonylamino-C13-alkyl
ora\Ryd ok pi-eyTidiny Rygt RemynaipaniviRteinsha Y isbud, maighrekfhe

CLisalriatiBhed ghorisy iS b ayimpysaiostRute gy destriyler-glioromethyl
C1.3-alkyloxy-C1_3-alkyl or C1.3-alkyl-carbonyloxy-Cl-3-alkyl group, a

COrudiikyl-carbonyl, cyano, C1_4-alkyl-oxycarbonyl, carboxy, 10
aminocarbonyl, C1.3-alkyl-aminocarbonyl or
di}égl.3-alkyl)amino-carbonyl- group, .

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

R® denotes a hydrogen atom,

R® denotes an azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, homopiperidin-1-yi,
morpholin-4-yl, homomorpholin-4-yl, piperazin-1-yl, 4-(C1.s-alkyl-carbonyl)-piperazin-
1-yl, 4-(C_z-alkyl-sulphonyl)-piperazin-1-yl, homopiperazin-1-yl, 4-(C1.3-alkyl-
carbonyl)-homopiperazin-1-yl or 4-(C4.s-alkyl-sulphonyl)-homopiperazin-1-yl group
which may be mono- or disubstituted in each case by R* wherein the substituents

may be identical or different and
R* denotes a fluorine atom,
a Cqs-alkyl group,
an amino, C_s-alkylamino, di-{C4.s-alkyl)amino, Css-alkyl-carbonylamino,
N-(C1.z-alky!)-C.s-alkyl-carbonylamino, C4_s-alkyl-sulphonylamino or

N-(C4_3-alkyl)-Cy.5-alkyl-sulphonylamino group,

an amino-C.s-alkyl, Cq.s-alkylamino-Cq.s-alkyl, di-{(Cq.s-alkyl)amino-Cq.z-alkyl,
C1.3-alkyl-carbonylamino-Cq.s-alkyl, N-(C4.3-alkyl}-C1.z-alkyl-carbonylamino-



10

15

20

25

WO 2@B/89aldlaminocarbonyl-C1.3-alkyl 15 or

a C1-3-alkylcarbonyl-C1.3-alkyl, cyano-C1 3-alkyl, C1.4-alkyloxycarbonyl-
C1.3-alkyl- group, aminocarbonyl-Cl-3-alkyl,

di-(C1.3-alkyl)aminocarbonyl-C1.3-alkyl group, a C1.4-alkylsulphanyl,
C1l.4-alkylsulphinyl, C1_4-alkylsulphonyl, aminosulphonyl,
C1.3-alkyl-aminosulphonyl or di-(C1.3falkyl)amino-sulphonyl group, 20 a
C1l.4-alkylsulphanyl-C1_3-alkyl, C1.4-alkylsulphinyl-C1_3-alkyl,

C C4satiiduiphoaiiyEealpiiony amitssipheiyrer. B-alkyk-ahyB-Alkytalkyl-

a@méﬁ%tﬁﬂg%h&b?%g%é%o? 1.3-alkyl)amino-sulphonyl-C1.3-alkyl

grou wherein fl cles mentioned above under Rb - may
additionally be 25 substituted by an oxo group, Rc denotes a hydrogen

RSB e a AT 4 L M) ot s ah 1 Belhted by one to

three fluorine atoms, an ethyloxy group which is substituted in the 2

PASHIOR Oy, %5%%2?%{%?&@%%%%@5@%% BYHRYY.cErhor AR, 5-alkyl

amino, C1- -aiky yh)amino,
bigi@thethoxyethyl)-amino, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl,
homomorpholin-4-yl, piperazin-1-yl or a 4-C1_3-alkyl-piperazin- 1-yl
group, 10 a propyloxy group which is substituted in the 3 position by the
grovp RSIKVhemtoRY , ieyas hetoimsdiyhONBaABIBA CHIRPISYY group

whighiis SiiRefifted. in the A NAsiticn B A Iaus RS, WhRRIBRAR&tbonyl-
hereinri)efore%ctlﬁe{}i‘i’nef:l,3 anEP/lS wherein, unless stggasotﬁ(é?v}vise, the y
alseePnentioned alkyl groups may be straight-

a Cq.s-alkylcarbonyl-C4_3-alkyl, cyano-C,.3-alkyl, Ci4-alkyloxycarbonyi-
C1s-alkyl- group, aminocarbonyl-Cq_s-alkyl, C4s-alkylaminocarbonyl-C1.3-alkyl
or di-(Cq.s-alkyl)aminocarbonyl-C4_s-alkyl group,

a Cq.4-alkylsulphanyl, Cq.4-alkylsulphinyl, Cq4-alkylsulphonyl, aminosuiphonyl,

C1.a-alkyl-aminosuiphonyl or di-(C4.3-alkyl)amino-sulphonyl group,

a Cq.4-alkylsulphanyl-Cq_s-alkyil, Cy.4-alkylsulphinyl-C4_s-alkyl,
C1.s~alkylsulphonyl-Cq.3-alkyl, aminosulphonyl-C4.3-alkyl, C_3-alkyl-
aminosuiphonyl-C4.g-alkyl or di-(C,_s-alkyl)amino-sulphonyl-C_s-alkyl group,

and wherein the heterocycles mentioned above under R® - may additionally be

substituted by an oxo group,

PCT/EP2008/051141

R® denotes a hydrogen atom,

a hydroxy group,

a Cq.g-alkyloxy group,



10

15

20

29

30

chain or branched, the tautomers, the stereoisomers, the mixtures thereof
and salts thereof. 20 Particularly preferred compounds of the above

WO 2gpsr@zidormula | are those wherein Ra denotes a 1-phenylethyl, PCT/EP2008/051141
3-ethynylphenyl, 3-bromo-2-fluoro-phenyl, 3-bromo-4- fluoro-phenyl,
3-chloro-2-fluoro-phenyl, 3-chloro-4-fluoro-phenyl, 5-chloro-2-fluoro 25
phenyl, 2-fluoro-3-methyl-phenyl, 2-floro-5-methyl-phenyl,
3-fluoro-5-methyl-phenyl, 4-fluoro-3-methyl-phenyl,

a methaxginore Svhiethipl-piitesiijltedb i dastimeenfluprieaatoms,
3-chloro-2-methyl-phenyl or an indan-4-yl group, a
3-chloro-4-benzyloxy-phenyl, 3-chloro-4-[(3-fluoro-benzyl)aoxy]-phenyl,

an ethy(pyidire8p3ehjibxip pHeiilitad (6-thetByppsiiam B Aok gsaeRyvherein
3-methyl-4-(pyridin-3-yloxy)- phenyl,
3-methyl-4-[(6-methyl-pyridin-3-yl)oxy]-phenyl,
3-BR IdenatgpyEi BT sevigisr amino, Cq-alkylamino, di-
3-chlorqé-I(8- : r 03/ .
R e
piperedielingt-yonemetimayhlipetadinipeygzin-1-yl or a 4-C,.3-alkyl-piperazin-
4?%]‘% lkyl-carbonyl)-piperazin-1-yl or
4-(C1-3-alkyl-sulphonyl)-piperazin-1-yl group which may be mono- or
disubstituted in each case by R4, wherein the 5 substituents may be
i j iff flugrine; 1edlleb O, in RY

2 BT L (] S Sy e ra /et Gitehein R

is as beragriirjrEatsdingdniifio, N-(C1.3-alkyl)-C1.3-alkyl-carbonylamino,
C1.3-alkyl-sulphonylamino or N-(C1.3-alkyl)-C1-3-alkyl-sulphonylamino
group, 15 an amino-C1.3-alkyl, C1.3-alkylamino-C1.3-alkyl, _, s

a butylqorgaalRryWhigis- eubstiwed ioihe 4psilisbhyladReuch 3 ulgrein R™ is as

hereiwb@& flkuR4 L3qalkyl-carbonylamino- C1.3-alkyl,
C1-3-alkyl-sulphonylamino-C1 3-alkyl or N-(C1.3-alkyl)-C1.3-alkyl-

wherein, unless stated otherwise, the above-mentioned alkyl groups may be straight-

chain or branched,
the tautomers, the sterecisomers, the mixtures thereof and salis thereof.
Particularly preferred compounds of the above general formula | are those wherein

R? denotes a 1-phenylethyl, 3-ethynylphenyl, 3-bromo-2-fluoro-phenyt, 3-bromo-4-
fluoro-phenyl, 3-chloro-2-fluoro-phenyl, 3-chloro-4-fluoro-phenyl, 5-chloro-2-fluoro-
phenyl, 2-fluoro-3-methyl-phenyl, 2-fluoro-5-methyl-phenyl, 3-fluoro-5-methyl-phenyl,
4-fluoro-3-methyl-phenyl, 2,4-difluoro-3-methyl-phenyl, 2,5-difluoro-3-methyl-phenyl,
3-chioro-2-methyl-phenyl or an indan-4-yl group,

a 3-chloro-4-benzyloxy-phenyl, 3-chloro-4-[(3-fluoro-benzyloxyl-phenyl, 4-(pyridin-3-
yloxy)-phenyi, 4-[(6-methyl-pyridin-3-yhyoxy]-phenyl, 3-methyi-4-(pyridin-3-yloxy)-
phenyl, 3-methyl-4-[(6-methyl-pyridin-3-yljoxy]-phenyl, 3-chloro-4-(pyridin-3-yloxy)-
phenyl or 3-chloro-4-[(6-methyl-pyridin-3-yl)oxy]-phenyl group,



sulphonylamino-C1.3-alkyl group, 20 a hydroxy, C1.3-alkyloxy or
C1_3-alkyl-carbonyloxy group, a hydroxy-C1.3-alkyl, C1.3-alkyloxy-C1

WO 2608{085484¥ C1.3-alkyl-carbonyloxy- C1.3-alkyl group, 25 a PCT/EP2008/051141
C1.3-alkyl-carbonyl, cyano, C1.4-alkyl-oxycarbonyl, carboxy,
aminocarbonyl, C1.3-alkyl-aminocarbonyl or di-(C1.3-alkyl)amino-carbonyl
group, a C1-3-alkylcarbonyl-C1 3-alk{l, cyano-C1.3-alkyl,
C1.4-alkyloxycarbonyl so C1.3-alkyl- group, aminocarbonyl-C1.3-alkyl,
C1.3-alkylaminocarbonyl-C1.3-alkyl or

R® deidifed Snadiodimmine ﬁ,\%&%lr&?ﬁ& Kb iKY I?ﬂ%@%ﬁﬁﬂlfyl, piperazin-1-
PCT/EP2008/051141 10 a C1.4-alkylsulphanyl, C1_4-alkylsulphinyl,
vi, 4"@]1;34351k£7%%ﬂBﬁBWTP§?ﬁW6§W)%ﬁ&lf‘“@ggg RgrsiRhesyR&RAasn-1-vi

grouf WGmsnadiybamBREURReaYH ShakBdardadhalikds Wp RMYldraialtng,
C1_4-alkylsulphinyl-C1.3-alkyl, 5 C1_4-alkylsulphonyl-C1.3-alkyl,
substinpRbs mswdRGI¢entisa) Ry dierenhRHf aminosulphonyl-C1 3-alkyl or
di-(Cl_3-alkyl)amino-sulphonyl-Cj_3-alkyl group, and wherein the
heterocycles mentioned above under Rb may additionally be substituted
byrafeRetgioR Ui teaiefbtes a hydrogen atom, a methoxy or ethyloxy
group, 15 an ethyloxy group which is substituted in the 2 position by the
group R5, wherein R5 denotes a hydroxy, methoxy, ethoxy, amino,
diﬁwéﬁ%!ﬁﬂh@f%’é‘thylamino, bis-(2-methoxyethyl)-amino, pyrrolidin-1-yl,
piperidin-1-yl, morpholin-4-yl, homomorpholin-4-yl, piperazin-1-yl,

4-methylpiperazin-1-yl or. 20 4-ethylpiperazin-1-yl group, a propyloxy .
gmﬁwmeh%-g@%%@% #ié s g BY WRe %?étﬂ)r b CaIRGRIpRENO.

N-(C4.3-alkyl)-C4.3-alkyl-carbonylamino, C4_z-alkyl-sulphonylamino or
N-(C4. z-alkyl)}-C4.5-alkyl-sulphonylamino group,

an amino-C_s-alkyl, C4.z-alkylamino-C4s-alkyl, di-(C+.3-alkyl)amino-Cq.z-alkyl,
Cy-s-alkyl-carbonylamino-C4_s-alkyl, N-(C4_s-alkyl)-C1.3-alkyi-carbonylamino-
Cy.z3-alkyl, Cq.3-alkyl-sulphonylamino-Cq.s-alkyt or N~(Cy.s-alkyl)-C.3-alkyl-
sulphonylamino-Cy_s-alkyl group,

a hydroxy, C,.s-alkyloxy or Cqs-alkyl-carbonyloxy group,

a hydroxy-C+.3-alkyl, C4.s-alkyloxy-C,_s-alkyl or C4.3-alkyl-carbonyloxy-
Ci-s-alkyl group,

a Cq.g-alkyl-carbonyl, cyano, Cq.4-alkyl-oxycarbonyl, carboxy,
aminocarbonyl, Cq.s-alkyl-aminocarbonyl or di-(C4_3-alkyl)amino-carbonyl

group,

a Cy.s-alkylcarbonyl-Cq.s-alkyl, cyano-Cqs-alkyl, Ci.4-alkyloxycarbonyi-
C.3-alkyl- group, aminocarbonyl-C4.3-alkyl, C1.s-alkylaminocarbonyl-C_z-alkyl
or di~<(Cy.z-alkyl)aminocarbonyl-C4_3-alky! group,



is as hereinbefore defined, or a butyloxy group which is substituted in the
4 position by the group R5, wherein R5 is 25 as hereinbefore defined,

WO 2@(do@figiiein, unless stated otherwise, the above-mentioned alkyl §eguigs2008/051141
may be straight- chain or branched, 30 the tautomers, the stereoisomers,
the mixtures thereof and salts thereof. Most particularly preferred
compounds of general formula | are tHbse wherein WO 2008/095847
PCT/EP2008/051141 11 Ra denotes a 1-phenylethyl, 3-ethynylphenyl,
3-ai{larpaiikflisodphprendy C 3sctikysulphino@hemjikylsulphonyl, aminosulphonyl,

AR AU G NG SRty

2,4-difluoro-3-methyl 5 phenyl, 2,5-difluoro-3-methyl-phenyl,

3- ro: - | or ngan- r b-den an
az%%iﬁ-%ﬁggyﬂ%%m%jf pigeridin- %&i%}m%ﬁrﬁ%lggﬁgérazin-l- yl,
A6 1-BryiRybeDYh D) -pRiEwhzamingseiphonyl-Cq z-alkyl, Cs.z-alkyl-

4- zalkyl-sulphonyl)pj in-1- VR Qe mt r
e e R R, en Grow,
identical or different and R4 denotes a fluorine atom, 15 a C1.3-alkyl

9rORK %@:&%ﬁeét@ i@ﬂeﬂéféﬁéﬁéﬁgw IS R® may additionally be

Cl 2-al amino, N-(C1l_2-alkyl)-C1_2-alkyl-carbonylamino,
C subsdildiegutpraympseniiowr. N-(C1_2-alkyl)-C1_2-alkyl-sulphonylamino
group, 20 an amino-C1_2-alkyl, C1_2-alkylamino-C1_2-alkyl,
di-(C1_2-alkyl)amino-C1_2-alkyl, C1_2-alkyl-carbonylamino-Ci_2-alkyl,
R® dengisis 2 Agp@in2EaKkyl-carbonylamino- C1.2-alkyl,
Ci_2-alkyl-sulphonylamino-Ci_2-alkyl or N-(C1_2- alkyl)-Ci_2-alkyl-
sulphonylamino-C1-2-alkyl group,
a methoxy or ethyloxy group,

an ethyloxy group which is substituted in the 2 position by the group RS, wherein

R® denotes a hydroxy, methoxy, ethoxy, amino, dimethylamino, diethylamino,
bis-(2-methoxyethyl}-amino, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl,
homomorpholin-4-yl, piperazin-1-yl, 4-methylpiperazin-1-yt or
4-ethylpiperazin-1-yl group,

a propyloxy group which is substituted in the 3 position by the group R®, wherein R®
is as hereinbefore defined, or
a butyloxy group which is substituted in the 4 position by the group R°, wherein R’ is

as hereinbefore defined, and

wherein, unless stated otherwise, the above-mentioned alky! groups may be straight-

chain or branched,
the tautomers, the stereoisomers, the mixtures thereof and salfs thereof.

Most particularly preferred compounds of general formula | are those wherein
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25 a hydroxy, C1_2-alkyloxy or C1-2-alkyl-carbonyloxy group, a
hydroxy-C1_2-alkyl, C1-2-alkyloxy-C2.4-alkyl or

WO 2q6p/928KyI-carbonyloxy-Ci_2-alkyl group, 30 a C1_2-alkyl-carbon§fc7/EP2008/051141
cyano, Ci_2-alkyl-oxycarbonyl, carboxy, aminocarbonyl,
C1-2-alkyl-aminocarbonyl or di-(C1.2-alkyl)amino-carbonyl group, WO
2008/095847 PCT/EP2008/051141 1% a C1.2-alkylcarbonyl-C1.2-alkyl,
cyano-C1_2-alkyl, C1_2-alkyloxycarbonyl-C1.2-alkyl group,
aminocarbonyl-C1.2-alkyl, C1_2-alkylaminocarbonyl-C1.2-alkyl or di-

’ 3 | y 0 Al lsHaRansLehioro-4-
v oS g A s

roup, a
fluoraesnhenifly AstifpengritteRaRaNg: ilwgrﬁmﬁw@h%ikgrf&ﬂor0~5“methyf-

phen9}@fmbyésglﬂmﬂw:gﬂéxglkmfmek&amaﬂq/ivm%rﬁw, the keteteyslesethyl-
mentioned above under Rb may additionally be substituted by an oxo
phenyhoys- tilunsAct ety dPagaN athllioTe-a EiRykPNaRyl GkyAgrndan-4-yl
grou‘;,-(methoxy)-ethyloxy group, a 2-(morpholin-4-yl)ethyloxy,
3-(morpholin-4-yl)propyloxy or 4-(morpholin-4- yl)butyloxy group, 20 the
tautomers, the stereoisomers, the mixtures thereof and salts thereof.

R® d@r%ﬁ@éﬁ%ﬂﬁiﬁf@%ﬁ%ﬂﬁ@ﬁ@#ﬁ@yg%}%ﬁH@fW@ e HampessherabRrazin-1-
Ra denotes a 1-phenylethyl, 3-chloro-2-fluor -,ohenyl, . ,

yl, 4—@3@@153/&9@@@1&&9@@&n-‘i -yl or 4-(C4_s-alkyl-sulphonyl)-piperazin-1-yl

group which may be mono- or disubstituted in each case by R* wherein the

substituents may be identical or different and
R* denotes a fluorine atom,
a Cs.z-alkyl group,
an amino, Cyp~alkylamino, di-(Cq.2-alkyl)amino, C2-alkyl-carbonylamino,
N-{Cs.-alky)-C4.p-alkyl-carbonylaming, Cq_z-alkyl-suiphonylamino or
N-(C2-alkyl)-C4p-alkyl-sulphonylamino group,
an amino-Ci.p-alkyl, Cq.2-alkylamino-C4z-alkyl, di-(Cz-alkyl)amino-Cq_o-alkyl,
C1p-alkyl-carbonylamino-Cq.p-alkyl, N-(Cq.p-alkyl}-Cqz-alkyl-carbonylamino-
Ci.z-alkyl, Cqp-alkyl-sulphonylamino-Cqo-alkyl or N-(Cq.o- alkyl)-C4.2-alkyl-
sulphonylamino-C4.s-alkyl group,

a hydroxy, Cqo-alkyloxy or Cqo-alkyl-carbonyloxy group,

a hydroxy-C,.»>-alkyl, Cio-alkyloxy-Co4-alkyl or Cqp-alkyl-carbonyloxy-C4.o-alkyl
group,

a Cy.o-alkyl-carbonyl, cyano, Cq.p-alkyl-oxycarbonyl, carboxy, aminocarbonyl,

Ci-alkyl-aminocarbonyl or di-(C4-alkyl)amino-carbonyl group,
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25 chloro-2-fluoro-phenyl, 2-fluoro-3-methyl-phenyl,
2-fluoro-5-methyl-phenyl, 3-fluoro-5- methyl-phenyl,
WO 2008{08843-methyl-phenyl, 2,4-difluoro-3-methyl-phenyl, 3-chloro-2F CT/EP2008/051141
methyl-phenyl or an indan-4-yl group, Rb denotes an azetidin-1-yl,
pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl or 3-oxo- 30 piperazin-1-yl
group which may be mono- or disubstifuted in each case by R4, wherein
the substituents may be identical or different and WO 2008/095847
PCT/EP2008/051141 13 R4 denotes a methyl, hydroxy, cyano,

il R oot o o the tomars. e Sicreasomare e !
an enotes a methoxy group, e tautomers, stereqQisomers,

BB SRR ALY, Gt DRSO CY s oP Bharl-
formpladiideraribetharerbeiore-akg yreupybgroups designated in each

case as being preferred, particularly preferred, most 10 particularly
preferred and especially preferred, special emphasis should be placed in

eagiCcasgi@isthoserseniporasshietaiyRer denetdsydsulphony! group,
3-chloro-2-fluoro-phenyl group, 15 a 2-fluoro-3-methyl-phenyl group, a
2-fluoro-5-methyl-phenyl group or a 3-chloro-2-methyl-phenyl group, 20

Rz denptisyisdhsangiperazinkity Qoreatk pis @phinyl-Cq.o-alky! or
4-@(1']eth¥!-3-o>?ol-fiﬁg%iin-li roup, and 25 Rc denotes a methoxy

grotip,; PR TOM KA the 3"ehI88 2 fluoro-phenyl group in particular, for

Rb the 3-oxo- piperazin-1-yl or 4-methyl-3-oxo-piperazin-1-yl group and
fozaﬁdtgv Q}Em%% req(g oc(:jy% gévr%%ﬁ loried A 8\tllg an%q‘ R® may additionally be

substituted by an oxo group,
R° denotes a hydrogen atom,
a methoxy, ethyloxy or 2-(methoxy)-ethyloxy group,

a 2-(morpholin-4-yl)ethyloxy, 3-(morpholin-4-yl)propyloxy or 4-(morpholin-4-
yhbutyloxy group,

the tautomers, the stereocisomers, the mixtures thereof and salts thereof.

Particularly preferred compounds of general formula | are those wherein

R? denotes a 1-phenylethyl, 3-chloro-2-flucro-phenyl, 3-chloro-4-fluoro-phenyl, 5-
chloro-2-fluoro-phenyl, 2-fluoro-3-methyl-phenyl, 2-fluoro-5-methyl-phenyl, 3-fluoro-5-
methyl-phenyl, 4-fluoro-3-methyl-phenyl, 2,4-difluoro-3-methyl-phenyl, 3-chioro-2-
methyl-phenyl or an indan-4-yl group,

R® denotes an azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl or 3-oxo-
piperazin-1-yi group which may be mono- or disubstituted in each case by R,

wherein the substituents may be identical or different and
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30 wherein the trans arrangement of the substituents in the 1,4 position of
the cyclohexane ring is preferred in each case. WO 2008/095847

WO 208/PA5P008/051141 14 The following particularly preferred compbuffee2008/051141
of general formula | deserve particular mention: 5 (a)
4-[(3-ch|oro-2-f|uoro-phenyl)amino]-6-ggis-4-(morpholin-4-y|)-cyc|ohexy|oxy
]-7- methoxy-quinazoline, (b) 1

4 4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(morpholin-4-yl)-cyclohexylo

R dqwiqsrﬁ mﬁw,@mrﬁg,zgyﬁr}q)e§m§arbonyl, methylamino-carbonylor

dimethl@ehereAdbigrogrhenyhaainol-6-[(R)-cis-4-(3-hydroxy-pyrrolidin-1-yl)-
cyclohexyloxy]-7-methoxy-quinazoline, (d)
4-[(3-chloro-2-fluoro-phenyl)aminoj-6-[(R)-trans-4-(3-hydroxy-pyrrolidin-1-y

R ddhdR:evslphaxyiaxyksumethoxy-quinazoline, (e)
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(S)-cis-4-(3-hydroxy-pyrrolidin-1-yl)-
cyclo hexyloxy]-7-methoxy-quinazoline, 20 (f)

the t4otGhrorad-Supeinbrivmahia etk Yaerdf @nayshnxstumaetidin-1-y

[)- cyclo hexyloxy]-7-methoxy-quinazoline, (g)
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[cis-4-(3-oxo-piperazin-1-yl)-

Of theysleheny 9xdrd cnathoxy asaadtnu @escribed hereinbefore and the
4-[(3-chloro-2-fluoro-phenyl)amino -6;[trans-4-(3-8xo-pi erazln-l-gp-
Subgége%ggﬁwtgdﬁp&ﬁgyﬁa% g% ifdpgrg%?rre , particularly préterred, most

partidolGHgpsrerdiiarer RReBYAMIDAIFEED)-Sisctit? €MPhabis should be placed in
dimethylaminocarbonyl)-pyrrolidin-1-yl]-cyclohexyloxy]-7-methoxy-quinazo

eachiGRSGRY SRAGEEEBATUBET HiREI6HB/051141

R® denotes a 3-chloro-2-fluoro-phenyl group,

a 2-fluoro-3-methyl-phenyl group,

a 2-fluoro-5-methyl-phenyl group or

a 3-chloro-2-methyl-phenyl group,

R® denotes a 3-oxo-piperazin-1-yl group or

a 4-methyl-3-oxo-piperazin-1-yt group, and

R* denotes a methoxy group,

wherein for R? the 3-chloro-2-fluoro-phenyt group in particular, for R? the 3-oxo-
piperazin-1-yl or 4-methyl-3-oxo-piperazin-1-yl group and for R® the methoxy group '

deserves special mention, and

wherein the frans arrangement of the substituents in the 1,4 position of the

cyclohexane ring is preferred in each case.
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WO 204840990 clohexyloxy]-7-methoxy-quinazoline, (k)

15 (j) 4-[(3-chloro-2-fluoro-phenyl)amino]-6-{(S)-trans-4-[2-(N,N d
imethylaminocarbonyl)-pyrrolid

4-[(3-chloro-2-fluoro-phenyl)amino]-6-{(S)-cis-4-[2-(aminocarbonyl)-pyrroli
din- 5 1-yi]-cyclohexyloxy]-7-methoxy-quinazoline, (I)
4-[(3-chloro-2-fluoro-phenyl)amino]-61-f(S)-trans-4-[2-(aminocarbonyl)-
pyrrolid in-1-yl]-cyclohexyloxy]-7-methoxy-quinazoline, 10 (m)
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(4-methyl-3-oxo-piperazin-1

The lIbvEvg iR dr pieferreat dbmpoandsroiz@heraefdmula | deserve

4-[(2-fluoro-3-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-

particygfomSkIIBRY1-7-methoxy-quinazoline, 15 (0)

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

(i)

4-[(2-fluoro-5-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-
cyclo hexyloxy]-7-methoxy-quinazolipe, %‘ .

e aE L AR OPRHRGTAANe r a PAR SRRy 01 7
2Grelohedimedolimaethoxy-quinazoline and (q)
4-[(3-chloro-2-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-
cyclohexyloxy]-7-methoxy-quinazoline 25 and the salts thereof. The

conypRuentisofpaneral faenylmhnay-B<pseratethforphampleyhycthdohexyloxyl-

following methaods: 30 a) reacting a compound of general formula WO

200818 PEPEDY608/051141 16 ReN~H I(N'H R’ (IU

4-[(3-chloro-2-fluoro-phenyl)amino}-6-{(R)-cis-4-(3-hydroxy-pyrrolidin-1-yl)-
cyclohexyloxy]-7-methoxy-quinazoline,

4-](3-chloro-2-fluoro-phenyl)amino]-6-[(R)-trans-4-(3-hydroxy-pyrrolidin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenyl)amino]-6-{(S)-cis-4-(3-hydroxy-pyrrolidin-1-yi)-

cyciochexyloxyl]-7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(S)-trans-4-(3-hydroxy-pyrrolidin-1-yi)-
cyclohexyloxy]-7-methoxy-quinazoline,

4-{(3-chloro-2-fluoro-phenyl)amino]-6-{cis-4-(3-oxo-piperazin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-

cyclohexyloxy}-7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenyl)amino]-6-{(S)-cis-4-{2-(N,N-
dimethylaminocarbonyl)-pyrrolidin-1-yl]-cyclohexyloxy]-7-methoxy-quinazoline,

PCT/EP2008/051141
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wherein 5 Ra and R are as hereinbefore defined, with a compound of
eneral formula z R b ,(lll) wherein 10 Rb is as hereinbefore defmgaq
WO 2@8@3%%3 a leaving group such as a halogen atom, e.g. a chlorin€ oFaF%OS/%ﬂM
bromine atom, a suiphonyloxy group such as a methanesulphonyloxy or
p-toluenesulphonyloxy group or a hy téoxy group. 15 With a compound of
general formula (111), wherein Z' denaotes a halogen atom or a

0 AR e B e ees [t aroturan.
digivaseydinatodidongtpiderdiciathyisliphoattegioxy]-7-methoxy-quinazoline,

N-methylpyrrolidinone, preferably in the presence of a base such as
potassium carbonate, potassium-tert-butoxide, sodium 20 hydride or

(k) Néeltsietisepivamipreayiameshinigs rcibhel fih(pniiooc 200yl 8o lidin-
for example at temperatures in the range from 80C to 140C. With a
cc{ﬁ¥ 0 %og}edgicgﬁyj-% eiﬁéoﬁYWHg}g%r? %8énotes a hydroxy group, the
reaction is carried out in the presence of a dehydrating agent, preferably
in sence.of a phpsphjne and icarbgxylic _acid derjvati

KRS o Bt bR R e s
cyvenidintly yilacsolobekglooty R3-metiytyrechioridiecacetonitrile,
tetrahydrofuran, dioxane, toluene or ethyleneglycol WO 2008/095847
PCT/EP2008/051141 17 diethylether at temperatures between -50 and

(m) 1303l qretefalbyaptempaanine$-toiitared 20 rarthgb&:obprpietiagia-1-yl)-
com oHnd ?f nfral f%rmula 5 R~N.H
cyclo exyo%~ ~methoxy-guinazoline,

(n)  4-[(2-fluoro-3-methyl-phenyl)amino]-6-{trans-4-(3-oxo-piperazin-1-yl)-

cyciohexyloxy]-7-methoxy-guinazoline,

(0)  4-{(2-fluoro-5-methyl-phenyl)aminol-6-[trans-4-(3-oxo-piperazin-1-yl)-

cyclohexyloxyl-7-methoxy-quinazoline,

(p)  4-[(2,4-difluoro-3-methyl-phenyljamino]-6-{trans-4-(3-oxo-piperazin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline and

(@)  4-[(3-chloro-2-methyl-phenyl}amino}-6-[trans-4-(3-oxo-piperazin-1-yl})-

cyclohexyloxy]-7-methoxy-quinazoline
and the salts thereof.

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

methods:

a) reacting a compound of general formula
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O eN'/R ZZ (IV) wherein 10 R a and R' are as hereinbefore defined, and
Z2 denotes a leaving group such as a halogen atom, e.g. a chlori

WO 2R atom or a sulphonyloxy group such as a methanesulpho151;)(%1(1)?)%/}2008/051 it

or p-toluenesulphonyloxy group, with a compound of general formula 15

H-Rb ,(V) wherein Rb is as hereinbefgre defined. 20 The reaction is

preferably carried out in the presence 0f an organic or inorganic base

such as potassium carbgnate or N-ethyl-diisopropylamine, for example, in

a solvent such as ethaﬁd‘l,\ﬁeﬁopanol, acetonitrile, toluene,

tetrahydrofuran, dioxane, dimethylformamide, dimethylsulphoxide or

N-methylpyrrolidinone a peratares a5 the range from 0C and

150C. c) reacting a com gral formula WO 2008/095847
PCT/EP2008/051141 18ReM QM INJ Re (r) (VI) wherein 5R a and
Rc are as hereinbefore defifed, wi

a cépound gfigeneral formula
H-Rb ,(VIl) wherein 10

wherein

R? and R° are as hereinbefore defined, with a compound of general formula

ZU\
Rb

(1)

wherein

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

methanesulphonyioxy or p-toluenesulphonyloxy group or a hydroxy group.

With a compound of general formula (II1), wherein Z* denotes a halogen atom or a
sulphonyloxy group, the reaction is expediently carried out in a solvent such as
ethanol, isopropanol, acetonitrile, toluene, tetrahydrofuran, dioxane,
dimethylformamide, dimethylsulphoxide or N-methylpyrrolidinone, preferably in the
presence of a base such as potassium carbonate, potassium-tert-butoxide, sodium
hydride or N-ethyl-diisopropylamine, at temperatures in the range from 20°C to
160°C, for example at temperatures in the range from 80°C to 140°C.

With a compound of general formula 11l wherein Z" denotes a hydroxy group, the
reaction is carried out in the presence of a dehydrating agent, preferably in the
presence of a phosphine and an azodicarboxylic acid derivative such as e.g.
Triphenylphosphine/ diethyl azodicarboxylate, conveniently in a solvent such as

methylene chloride, acetonitrile, tetrahydrofuran, dioxane, toluene or ethyleneglycol
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Rb is as hereinbefore defined, in the presence of a reducing agent. The
reductive amination is carried out for example in a solvent such as
WO 2¢isliis®ethane, 1,2-dichloroethane, methanol, ethanol, tetrahydr&fliFtz008/051141
or dioxane 15 in the presence of a reducing agent such as sodium
triacetoxyborohydride or sodium cyanoborohydride, optionally in the
presence of acetic acid at temperatutés between 0C and 80C. The
reductive amination may also be carried out with hydrogen in the
diethysibeneé @ﬁmﬁwg%u@twwpaﬂaoﬁm o6tk orsharabl af temperatures
b@tw@ %tl%rég Cf{\nother possibility is to form the enamine from the ketone
general ormula VI and 20 the amine of general formula VIl while
cleaving water, for example with titanium (IV) isopropoxide, and then to
b) reé‘éﬁ'H&%‘@é?gﬁ ngglsrgpr%%borohydnde or hydrogen/palladium
on activate arcoal ) reacting a compound of general formula (VIII)
25 WO 2008/095847 PCT/EP2008/051141 19 O O FIN aRc Rb ~N
(VIIl), wherein Rk and R are as hereinbefore defined, with a halogenating
agent, for exa B\g{r id halide such as thionyl chloride,
thionylbromide, phosjphorus 5 trichloride, phosphorus pentachloride or

phosphorus oxyc f m@w\edlate compound of general

formula (IX), Z3
(V)

wherein

R? and R° are as hereinbefore 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 a compound of general

formula

H-R (V)
wherein
RP is as hereinbefore defined.
The reaction is preferably carried out in the presence of an organic or inorganic base
such as potassium carbonate or N-ethyi-diisopropylamine, for example, in a solvent
such as ethanol, isopropanol, acetonitrile, toluene, tetrahydrofuran, dioxane,
dimethylformamide, dimethylsulphoxide or N-methylpyrrolidinone at temperatures in

the range from 0°C and 150°C.

¢) reacting a compound of general formula



(IX) 1o wherein Rb and Rare as hereinbefore defined and Z3 denotes a
halogen atom such as a chlorine or bromine atom, and subsequently
WO 20886808¢With a compound of general formula (X), 15 Ra-NH2 (X), Wher&ir008/051141
Ra is as hereinbefore defined, or the salts thereof. The reaction with the
halogenating agent is optionally carried out in a solvent such as
methylene chloride, chloroform, acetd8itrile or toluene and optionally in
the presence of a base such as N,N-diethylaniline, triethylamine or
N-ethyl-diisopropylaige gH20 temperatures in the range from 20C to
160C, preferably 40C tNL20C. However, the reaction is preferably carried
out with thionyl chloride_and catalyticmounts of dimethylformamide at
the boiling temperatuyie of e ' >
oxychloride in acetonilrile : ‘ _
temperature of the reaCti {ire.”®S Theréactian Elﬂe compound of
general formula (IX) with the compound of general férmula (X) or the salts
thereof is conveniently carried out in a solvent such as WO 2008/095847
wh erpi%T/EPZOOS/%lMl 20 ethanol, isopropanol, acetonitrile, dioxane or
glmethylformamide, optionally in the presence of a base such as
potassium carbonate, triethylamine or N-ethyl- diisopropylamine, at
R alfREAAERNHEBAe dOMAD G AN LERG ARG oM 6
. However, the reaction Is preterably carfied out in“isopropanol at the
5 boiling temperature of the reaction mixture. The reaction of a compound
of general formula (VIII) to foHrnR'b compou%q/ﬂs general formula (I) may
also be carried out as a one-pot reaction, for example in acetonitrile in the
presence of triethylamine. 10 e) in order to prepare compounds of general
Wh_erf&[;[nqla | wherein Rc denotes one of the above-mentioned, optionally
substituted alkyloxy groups:

RP is as hereinbefore defined, in the presence of a reducing agent.

The reductive amination is carried out for example in a solvent such as
dichloromethane, 1,2-dichloroethane, methanol, ethanol, tetrahydrofuran or dioxane
in the presence of a reducing agent such as sodium triacetoxyborohydride or sodium
cyanoborohydride, optionally in the presence of acetic acid at temperatures between
0°C and 80°C. The reductive amination may also be carried out with hydrogen in the
presence of a catalyst such as palladium on activated charcoal or platinum oxide.
Another possibility is to form the enamine from the ketone of general formula VI and
the amine of general formula Vii while cleaving water, for example with titanium (1V})
isopropoxide, and then to reduce this, for exampie with sodium borohydride or

hydrogen/palladium on activated charcoal.

d} reacting a compound of general formula (VII})
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reacting a compound of general formula 15 ReN,HO N N O Rb 1 H (XI)
wherein Ra and Rb are defined as mentioned hereinbefore, with a

WO 200%H968hH of general formula 20 z4 - R™ ,(XII) wherein R' denote$'@T/EP2008/051141
C1_4-alkyl group, a methyl or ethyl group substituted by 1 to 3 fluorine
atoms, a C3.7-cycloalkyl or C3_7-cycloalkyl-C1_4-alkyl group, a
tetrahydrofuran- 25 3-yl, tetrahydropy¥8n-3-yl or tetrahydropyran-4-yl
group, a tetrahydrofuranyl-C1_4-alkyl ortetrahydropyranyl-C1-4-alkyl
group, a C2.4-alkyl &foup substituted by R7, wherein R7 is as
hereinbefore defined, 4 2 which is substituted by a
pyrrolidinyl W IN)08/09 PCT/EP 3051141 21 piperidinyl or

ted i smon by the group R8, or a

C1_4-alkyl group whigh is sébstitgtéd by-s mom oI|nyI %{HH? substituted

in the 4 position by the group R8, wherein R8 in each case 15 a

herelnbefore defined, and 5 Z4 denotes a leaving group such as a

Wherﬁz 059 a0 %'sk%'é Aphomioxy. ArisUlpRoRY X Pﬁéeﬁa@%dr%e@/eﬁ{o%q'

e Ieav ing groupis a halo en '5tom Stch A8 achion

exanipdinenatoid belide alkglﬁsamﬂuay&mhmrmjslhipmmnmw@ppbmm
tr:chl%hried%sé] ?rslgre?er Oné/n? XHiG r!;IdO p toI %Yo%) %tB%tam an

y carfie OS|pesence an org anic
|ntermed@m@@maudmégqamaaisiurmumwﬁ)ate sodium hydride or N-

b

R (1),

wherein R® and R¢are as hereinbefore defined and Z* denotes a halogen atom such

as a chlorine or bromine afom,
and subsequently reacting with a compound of general formula (X),
R%-NH, (X), wherein R%is as hereinbefore defined, or the salts thereof.

The reaction with the halogenating agent is optionally carried out in a solvent such as
methylene chloride, chloroform, acetonitrile or toluene and optionally in the presence
of a base such as N,N-diethylaniline, triethylamine or N-ethyi-diisopropylamine at
temperatures in the range from 20°C to 160°C, preferably 40°C to 120°C. However,
the reaction is preferably carried out with thionyl chloride and catalytic amounts of
dimethylformamide at the boiling temperature of the reaction mixture or with
phosphorus oxychloride in acetonitrile in the presence of triethylamine at the boiling
temperature of the reaction mixture.

The reaction of the compound of general formula (IX) with the compound of general

formula {X) or the salis thereof is conveniently carried out in a solvent such as
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ethyl-diisopropylamine. If the leaving group is a hydroxy group, the
reaction is carried out in the presence of a dehydrating agent, preferably
WO 2098/9858E'sence of a phosphine and an azodicarboxylic acid derivBfNé&P2008/051141
such as e.g. 15 Triphenylphosphine/diethyl azodicarboxylate. f) in order to
prepare compounds of general formula | wherein R denotes one of the
above-mentioned alkyloxy groups wiéh is substituted by an optionally
substituted amino, alkylamino or dialkylamino group or by an optionally

etharmbsﬂnaf@@mér@@m@t@!@wcmﬁnﬁwé imathemiesass stenengly in the

preséﬁ@@t%ao%%@ ROHAG 9T BRAEIR] rf?@é‘r‘ﬂ@r%@e"'tr(ém\}'ra%}dé%} WNethyl-
O-(CH2)2-4-Z 5 (XIll), 25 wherein R a and Rb are’as hereinbefore

dﬂsowméaram 2 nerisaTealihtgreinosermhdQ haapgetPaiém pesgerably from
60°CHY MR @F RERRING: HIRE Y85 AW RO BRYXLIIUR RE R @Sirfiso Cg)ropanoi at the

methanesulphonyloxy or p- toluenesulphonyloxy group, with W
boilingpigenpessitrerel thepeaotirsTi4Yr©2 ammonia, a corresponding,

optionally substituted alkylamine, dialkylamine or an imino compound or
the suitable salts or derivatives thereof, such as morpholine, for example.

The 1eastiamRicr E9PREIE bARIRIRILSMR AV oiPHarN AReFBREHM of general
formGRAVBIRSONALY DO QLS VAR Rr %%9%%8@%19396%%@‘&@@5%3@? AFefonitrile

compound of general formula R-,NO N
in the presence of triethylamine.

e) in order to prepare compounds of general formula | wherein R® denotes one of the

above-mentioned, optionally substituted alkyloxy groups:

reacting a compound of general formula

Ra\N,H

H (X1)

wherein R and R® are defined as mentioned hereinbefore, with a compound of

general formuia
Z'-R® AXID

wherein R® denotes a Cys-alkyl group, a methy! or ethyl group substituted by 1 to 3
fluorine atoms, a Cs.y-cycloalkyl or Cs.7-cycloalkyl-C4.4-alkyl group, a tetrahydrofuran-
3-yl, tetrahydropyran-3-yi or tetrahydropyran-4-yl group, a tetrahydrofuranyi-C4_s-alkyl
or tetrahydropyranyl-Cyc-alkyl group, a C,4-alkyl group substituted by R, wherein R’
is as hereinbefore defined, a Cq.4-alkyl group which is substituted by a pyrrolidinyl,
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N /R Rb e(XIV), 10 wherein Ra and Re are as hereinbefore defined and
Rb, contains one or more groups that can be converted into hydroxy

WO 20858k example an optionally substituted benzyloxy group, a $ifyldky2008/051141

acetyloxy, benzoyloxy, methoxy, ethoxy, tert-butoxy or 15 trityloxy group.

The protective groups are cleaved, for example, hydrolytically in an

aqueous solvent, e.g. In water, isopr@danol/water, acetic acid/water,

tetrahydrofuran/water or dioxane/water, in the presence of an acid such
piperdinifiuurbasmipipeidinydsshiosidatititsd on sapurisiisd by ithengroup R®, or a

f an, i . ) e

O A e e T e e

positism o dinergsobenieewitesein TP0C sadicrasty iatatchepeiabeioscheealived, and
10 and 100C. 25 A benzyl or methoxybenzyl group is cleaved, for

. example, hydrogenolytically, e.g. With hydrogen in the presence of a
Z" deaniBsesigayiag gansgishvbres cobpingesuaisite avRkitssiehanyloxy,

awig;}dﬁgﬁaﬂwoméhgéﬁ%grg@&}ﬁor glacial acetic acid, optionally with the

ion of s hydrochloric acid at temperatures between 0
and WO 2008/095847 PCT/EP2008/051141 23 100C, but preferably at

If th%ﬁ%%iﬁﬂbtﬁﬁﬁg?%%%f%%s#bﬁpm G EH%HHQ?BI?Z?M%Q%Hine atom or

ressuré 0 ar, but preferably from 3 to 5 bar. A 2,

an adfietioRoDEIe)f @Fcﬁjbiﬁdﬁ)@@ﬂ%r@f@tﬁb%@&ﬁe@ﬁﬂﬂﬁiﬁ@ﬁ%&ﬂbonyioxy or
o R S M A ehance o
an oganesb OB 6 1RE SHITAS AetResiByteaisgaiRnsodium hydride or N-
ethg}ﬁ%%%@fé@%ﬂ& PHRRNHRING ST e h SR RRIINRBG SLaEHS s
carried out in the presence of a dehydrating agent, preferably in the presence of a
phosphine and an azodicarboxylic acid derivative such as e.g.
Triphenylphosphine/diethyl azodicarboxylate.

f) in order to prepare compounds of general formula | wherein R® denotes one of the
above-mentioned alkyloxy groups which is substituted by an optionally substituted
amino, alkytamino or dialkylamino group or by an optionally substituted heterocyclic

group bound via an imino nitrogen atom:

reacting a compound of general formula

5

0—(CH,),.,—Z (X1,

wherein R® and R® are as hereinbefore 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 methanesuiphonyloxy or p-toluenesulphonyloxy group, with
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methanol or diethyl ether. 10 A silyloxy group, for example a
tert.-butyl-dimethylsilyl group, is cleaved for example by treating with

WO 20RPRES4 Buch as tetrabutylammonium fluoride, optionally using a Féol{ffr008/051141
such as tetrahydrofuran or dioxane. 15 h) in order to prepare compounds
of general formula | wherein Rb contains an -NH- group: cleaving a
protective group from a compound oBgeneral formula RN.H O N\N R
Rb.e (XV), 20 wherein R a and R are as hereinbefore defined and Rb

ammpgBtHe GABEERRIRCYME ® R0 T hersiptieied aiipmisrslialbviaatirgor an
imincCeORBBLAPBHARES RLNGRA ALY o S RAYR RO BETIGC IO MRS FRIIRAR, for
amino, alkylamino or imino group include for 25 example the formyl,
examgyetyl, trifluoroacetyl, ethoxycarbonyl, tert.-butoxycarbonyl,
benzyloxycarbonyl, benzyl, methoxybenzyl or 2,4-dimethoxybenzyl group,

while additionally the phthalyl group may be used for the an;lino %rqup.
g) In grdep b g EwsEe TROIPEPYD 08 @snaw iourtia bdieteieryreapiains one or
moreql%YSQJ?!rS’EiBQ:‘ple by hydrolysis in an aqueous solvent, e.g. In water,

isopropanol/water, acetic acid/water, tetrahydrofuran/water or

dioxane/water, in the presence of an acid such as trifluoroacetic acid,
cleayVg AR PG W SHPRULICSHIRIR BigRIRsants-olan alkali metal

base such as sodium 5 hydroxide or potassium hydroxide or aprotically,

e.g. in the preserRé.Qf jddlotrimethylsilane, at temperatures between 0

and 120C, preferably &t
NT ©
l
= .
kN R R

wherein R? and R° are as hereinbefore defined and R® contains one or more groups

(XIV),

that can be converted into hydroxy groups, for example an optionally substituted
benzyloxy group, a silyloxy, acetyloxy, benzoyloxy, methoxy, ethoxy, tert-butoxy or

trityloxy group.

The protective groups are cleaved, for example, hydrolytically in an agueous solvent,
e.g. In water, isopropanol/water, acetic acid/water, tetrahydrofuran/water or
dioxane/water, in the presence of an acid such as 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
iodotrimethyisilane, at temperatures between 0 and 120°C, preferably at
temperatures between 10 and 100°C.

A benzyl or methoxybenzyl 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
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temperatures between 10 and 100C. A benzyl, methoxybenzyl or
benzyloxycarbonyl group, however, is cleaved by 10 hydrogenolysis, for

WO 2384089847 e.g. with hydrogen in the presence of a catalyst such ag’CT/EP2008/051141
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 temperatureg®etween 0 and 100C, but preferably
at ambient temperatures between 20 and 60C, and under a hydrogen

100° Gréss rectiralaly Bbarm bignblersrapiaen tefyvsen20Ana 6_0°Q and under a
hydrogardiRRIBoy BERZY 9B4P IRWRVN A5 PIRsRrEB b asyedA 4-

trifluoroacetic acid in the presence of anisole. 20 A tert.-butylor
dimetappyhaphaae ipvgrsapispriray deanad By ifearaareUntacas in the
presé?ﬁj,@ sech@sgifluoroacetic acid or hydrochloric acid or by treating with

iodotrimethylsilane, optionally using a solvent such as methylene chloride,

dioxane, methanol or diethyl ether. 25 A trifluoroacetyl group is preferably

A terCTIEA &%@Ni&??@ﬁﬂé’@@%é@@ et ydreehing i PaERN&¥h as

_in the presence of a solvent such as acetic acid at temperatures between
trffluosgamﬁrq@@nj Jivsi erdrerie soldier balrReyaleaed s6ibYdreaBpaoMEy in

Eodotmﬁd%ﬁ%%,of%ﬁtﬁm‘éw 159 Aol RN REINAINGN e, dioxane,
between 0 and 50C. 30°A phthalyl group is preferably cleaved in the

methgnd&riclieshrlatagine or a primary amine such as methylamine,
ethylamine, n-butylamine or ethanolamine in a solvent WO 2008/095847
~ PCT/EP2008/051141 25 such as methanol, ethanol, isopropanol,
A silyigrieHEnWadp e ¥RRAlRaR mPdrARiRas hdrldarorarie ggaver for example

by trGRAie MUGHEIBY PR camprind phasnerl fasndia bisiebiaipeting a
which 5 contains an amino, alkylamino or imino group, this may be

solveph ssherpdgiErIstBHHrN or dioxane.

h) in order to prepare compounds of general formula | wherein R® contains an ~NH-

group:

cleaving a protective group from a compound of general formula

Rﬁ\N,H

N™ R ©
|
o w
k N I:{c Rb

wherein R? and R° are as hereinbefore defined and R” has the meanings given for

(XV),

R® hereinbefore, with the proviso that R® contains a protected nitrogen atom.

Conventional protecting groups for an amino, alkylamino or imino group include for
example the formyl, acetyl, triflucroacetyl, ethoxycarbonyl, tert.-butoxycarbonyl,
benzyloxycarbonyl, benzyl, methoxybenzy! or 2,4-dimethoxybenzyl group, while
additionally the phthalyl group may be used for the amino group.
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sulphonylation into a corresponding acyl or sulphonyl compound of
general formula I, wherein the acylating agents used may be, for

WO 20848947 carboxylic acid halides, carboxylic acid anhydrides andPCT/EP2008/051141
carboxylic acids with activating agents such as N,N'- carbonyldiimidazole,
N,N'-dicyclohexylcarbodiimide or O-(benzotriazol-1-yl)-N,N,N'N' 10
tetramethyluronium tetrafluoroborat 4nd the sulphonylating agents used
may be sulphonylhalides, and/or if a compound of general formula I is

The RsBigHEe WGP dbsiamesiensrmpie RniNg relyRisiid ArRperdmsa)vent e.g.

In waltSr CRRYRESSRY AMRMAtoRN-aE redalyeAlkBHRDIRIR P RAaEESPONdINg
alk#il‘{;ompound of general formula | and/or if a compound of general

dioxaRpME@teri dhaipes aerrE s aisid éH%l@%;%ﬂ%ﬁ?%ﬁ%@é%q’h@yﬁ‘fé&?%@”C
acid GPEURIEH OYSateF FEeRBgR AR G YllieReibtantieeiiras sodium

compound of general formula | is obtained which contains an
hydroxid e AVGRUGIIUNS iR QY BerebirRibieti by PRI SR EP hmine
iodotiRteRikme/listiacid seniderdiesuativen et f 2ocompruaekefyagneral

formula 1 is obtained which contains a carboxy group, this 25 may be

tempemie 8y RE1 AR QR Smine into a carboxylic acid amide

derivative. In the reactions described hereinbefore any reactive groups
present such as hydroxy, amino, alkylamino or imino groups may be

A benzyhaMeteRYRRNERE PERIIGHY O EAIRAN P HRBEINRVEFo S GAYEA Be

hydrddeavwirsagan aftaribe reagtinnh BOdregenamme areiaeting aresrfpstauch as
hydroxy group might be the trimethylsil%l, acetyl, trityl, benzyl or

pallagiaisfeREIRRI Potdlipb R/ epbeos RigEbas PERRDo6HIAER: Ahgkacetate or

glacilrateeiinacaroypsdab M varmtRe AlpiaBHNS: eiaie sueHRBighirbehfsric acid at
example, the formyl, ace%lqotrifluoroacetyl, ethoxycarbo

nyl,
tempRIATEBRRF ARSI Dri Y ey ARSI TEAASA ATERER) iaRegraures between
20 arkBO0rueHINXYRRIREYA Bi@BgRN pressure of 1 to 7 bar, but preferably from 3to 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 treatment with an

acid such as trifluoroacetic acid or hydrochloric acid or by treating with

. jodotrimethylisilane, optionally using a solvent such as methylene chioride, dioxane,

methanol or diethyl ether.

A trifluoroacety! group is preferably carried out by treatment 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 treatment with sodium hydroxide solution,
optionally in the presence of a solvent such as tetrahydrofuran at temperatures

between 0 and 50°C.

A phthalyl group is preferably cleaved in the presence of hydrazine or a primary

amine such as methylamine, ethylamine, n-butylamine or ethanolamine in a solvent
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Any protective group used is optionally subsequently cleaved for example
by hydrolysis in an aqueous solvent, e.g. in water, isopropanol/water,
WO 20089R68&Td/water, tetrahydrofuran/water or dioxane/water, in the pfe5Ehe808/051141
of an acid such as trifluoroacetic acid, hydrochloric acid or sulphuric acid
or in the presence of an alkali 10 metal base such as sodium hydroxide or
potassium hydroxide or aprotically, 4§. In the presence of
iodotrimethylsilane, at temperatures between 0 and 120C, preferably at

such enpethanes plRen $oPIRBATECONYRAMVAIRTAR SR AtdpmPeratures

betw@ERBI0XYS§atqRyl group, however, is cleaved by 15 hydrogenolysis, for
example, e.g. with hydrogen in the presence of a catalyst such as

palladium/charcoal in a suitable solvent such as methanol, ethanol, ethyl

If acBiALeIenHRIaTIR ARRtia aBithRRERNE Y LHE-Aheondditioniobamacid suabh
as hydrochloric acid at temperatures between 0 and 100C, but preferabl

containgabdmMitenHKIARRORIRIER 20 dpdiaiscnandergavaTisdioganylation or
sulpHIEPBHEhGhb 18 ddPRSsPUhBRiesaPlLFraahéhy 28rpbuhd of general formula |,

2,4-dimethoxybenzyl group, however, is preferably cleaved in

wherginiBroaedatingcrgptad prosEIREDST dpir@mPlercagryic acid halides,
carbdRUiOHEOXMEFERRIBA arRLBd iRt 2Rl §laared i HaRneBhttL@R as N,N'-

acid such as trifluoroacetic acid or hydrochloric acid or by treating with 25
carbogylstiimiearmhahieNopiirrmh asicg R ediin aEi s RiAIBRe chigide NN N
tetran@hi@moM@ét%%&isﬁa@%f@ﬁdwfwtww@&@@mway be

cleaved by treatment with an acid such as hydrochloric acid, optionally in

sulphpayaldrseaHYolvent such as acetic acid at 30 temperatures between
50 and 120C or by treatment with sodium hydroxide solution, optionally in
the presence of a solvent such as tetrahydrofuran at temperatures

if a comprgrhegvel WeNdsogR BRI CMHbAIERIBE A aBY ByRlkYlamino
or imﬁh&@?&ﬁ:ﬁ!%?ﬁémﬁ@@wHRYI‘QIB%Q&M@N@CMQ@%n into a
el

cleaving them are described for example in "Protective Groups in Organic
corregpﬁﬂ@gg,-aggyl compound of general formula { and/or

if a compound of general formula | is obtained which contains an alkoxycarbonyl

group, this may be converted by ester cleavage into a carboxylic acid, and/or

if a compound of general formula | is obtained which contains an alkoxycarbonyl
group, this may be converted by reaction with an amine into a carboxylic acid amide

derivative, and/or

if a compound of general formula | is obtained which contains a carboxy group, this

may be converted by reaction with an amine into a carboxylic acid amide derivative.

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

conventional protective groups which are cleaved again after the reaction.

For example a protecting group for a hydroxy group might be the trimethylsilyl, acetyl,
trityl, benzyl or tetrahydropyrany! group.
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Theodora W. Greene and Peter G. M. Wuts, Wiley-VCH. 5 Moreover, the
compounds of general formula | obtained may be resolved into their

WO 2@4840898ATers and/or diastereomers, as mentioned hereinbefore. Thd/F57008/051141
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 enantiond®rs. 10 Thus, for example, the
cis/trans mixtures obtained may be resolved by chromatography into the
cis and trans isomers thereof, the compounds of general formula |

ProteRPIHNGS MHIGB 05 Wi SACRRRIRHINRY RRIBBRAGIBAYANBIGES KRaMiBle, the

per se (cf. Allinger N. L. and Eliel E. L. In "Topics in Stereochemistry”, Vol.

formy, eemdyl, RfkIQERsElYH SRR IRRMbIREA BHIRYEEERMY compounds
benzQlIGRSIBbIRITEA LI Mdth Sk /BR-¢1asyINEIREAROBAIN G NGy be

resolved intd their diastereomers on the basis of their physical-chemical
differences using methods known per se, e.g. by chromatography and/or

Any prastiona ensipllisadon, mrhfalmﬁb%@aapéﬁﬂﬂ%u@@vabmmmmamic
form, they may subsequently be resolved into the enantiomers as

hydrofysitidhad 8568 USEEdnSridMEra!STe! BrOSRBIP Lusira @G B acid/water,
tetrals MBI BRRAEAEOD AN HiFR/MRASES Pt Y Feckstallisation dlarsuh as

optically active solvent or by reacting with an optically active substan

. € .
trifluQupRgeHsrARS MR UAUSRRIY SiahIREWG 3SR RT ffideesrRReRban alkali
metal 3RIBIS RAMPOsHGiuPR R8I aCifp Rddhmpalvatsshdesivabmescally, e.g. In

alcohols 25 thereof, and separating the diastereomeric mixture of salts or

the parsRatR e BdtbRetneslang. shirranslal maRsHRRGdhaad 20" C

prefesabipiiteniplstdhedsas-antinades amay bg-Eleased 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
A befaipriaaeikQbEsNeRMERtIegeakdirgt tlyliprtaocacit, malisarid by
mandelic acid, 30 camphorsulphonic acid, glutamic acid, aspartic acid or
hydregeRielyRiz:. 'RRDRIBRIS SSVEHIHEPARE Beths: %B%%Bf@(‘ﬁ)%f;a"a yst such as
pallatiMRHERI AN Qntissily stigatandh 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 under a hydrogen pressure of 1 to 7 bar, but preferably from 310 5
bar. A 2,4-dimethoxybenzyl group, however, is preferably cleaved in trifluoroacetic

acid in the presence of anisole.

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

methanol or diethyl ether.

A trifluoroacetyl group is preferably cleaved by treatment 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 treatment with sodium hydroxide solution,
optionally in the presence of a solvent such as tetrahydrofuran at temperatures
between 0 and 50°C.



10

15

20

29

30

group in amides, for example, may be a (+)-or (-)-menthyloxycarbonyl.
WO 2008/095847 PCT/EP2008/051141 28 Furthermore, the compounds
WO 20%8P§RAA | obtained may be converted into the salts thereof, parfi€ul&fly008/051141
for pharmaceutical use into the physiologically acceptable salts with
inorganic or organic acids or bases. Acids which may be used for this
purpose 5 include for example hydré%loric acid, hydrobromic acid,
sulphuric acid, methanesulphonic acid, ethanesulphonic acid,

OthepghitahlesnrprsitivagieUpsiané ressitiormehads sdepraHeRBIaNRIFgAKNg
thema35i8 RHSHBISEEIE e RERANIS iACIBrotasyicae dpaandel s e S yaglissaeity

malonic acid, citric acid, L-malic acid, L- tartaric acid or maleic acid.

Theodgiable F486591HiE %’lﬁb@se%ci‘(}ég%r\/@ﬁﬁi\p{@io sodium hydroxide

solution, potassium hydroxide solution, calcium hydroxide,
diethanolamine or N-methyl-D-glucamine. By the term "C1.4-alk)(l"

MoregngfudhfyRRdeunEsLESeneit i brBias CHIGINRY Banhsarrsaheing their

enanBBFhERDEREB R altsk 8HpnPs VA rhdattbRBEP PR rRIGBSIORXATRIRS BElUk@nple,
15 methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl or
cis/trgsie. fureRdDOPEAaRishe Mt teIpFS. BRABASI IBMER: A8 Gagipounds

with SPleRIbheIsphaseddor temhruementionss cipurfedMesIiated

otherwise, the definitions propyl and butyl include all the possible
enaniigiiRife forms of the groups in question. Thus, for example, propyl

ThusNEHERaMpEoRyt anshistreiepliiastyinshuistesisg-butdssrebwyl 20 and
tert-butyl etc. By the term "C2.3-alkenyl" (incluﬁ%%g&\ﬁhere itis a

chromgriasARRY HH6tHS §iaps) BADSHROMEH e § GRBIBAYALS alesRea!

formUPYBSited ithReasbon e MsdireNiiethdaidhriphare ableastrls known
double bond. Examples include: ethenyl or all{glhzs By the term

per sl ARGASI ikl RIAGHRERe id CARiEHEP BT ERIgIRSy X 6. Wiley
InterSeRaia e aras R BB dal AB RIS ME dos YU RtRVidesk thatittieymula |

_ have at least one triple bond. Examples include: etha/na/l or. pro arg l.
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. Opticaily 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 may be for example (+) or (-)-menthol and an optically active acyl

group in amides, for example, may be a (+)-or {-}-menthyloxycarbonyl.
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30 By the term "C3.7-cycloalkyl" (including where it is a component of
other groups) are meant cyclic alkyl groups with 3 to 7 carbon atoms.

WO 2@824998% include: cyclopropyl, cyclopentyl or cyclohexyl. UnlessPCT/EP2008/051141
otherwise stated, the cyclic alkyl groups may be WO 2008/095847
PCT/EP2008/051141 29 substituted by one or more groups selected from
among methyl, ethyl, iso-propyl, tertd8utyl, hydroxy, fluorine, chlorine,
bromine and iodine. By the term "aryl" (including where it is a component
of other groups) are meant 5 aromatic ring systems with 6, 10 or 14

FurtheRrhoRalRmse RIRMRRSINRrGRI P NeRYhPlc A2RAITYS Ham Repiirad Atk salts

group being g/henyl. Unless stated otherwise, the aromatic groups ma

b
thereqlRatliaiFbl (EAhARRACR e SadeIATRRNYHRIAG GHMARCEmIpbIe Salts
with iﬁ@r@é% b iR SR @b ASOEINA FHORRRHIFRAYIMR *RGICHINEId Purpose

he ’compounds of general formulae Il to XV used as starting materials

Inclugpd RneHM eI YHEORRIRHE RS SBIREBKRIRIGR Fithy SHIP BRIy
methAIRBathKRRWML o BRI Uiad ClciE X paRien BN oasRNly with

the additional introduction of protecting groups. 15 Standard processes

toluergsyippRRIyARE AR RIS HRaESGHddFUrERIMAsIE iPeRFRIERSId,

salicyivanaedaraanicdehemisiy sbliMichel Basimititapddryy Mehacid, L-
iley- VCH or in "Science of Synthesis/Houben-Weyl" published b

tartar, GO FBIASIEARIE: tRHEBRIBRARRS SPHUHS BHIBARBID XS gy Example

sodiltRBiReE:a8<AMMBN0 St SR drEHB BShub bditiBka alkiidxide/!)
- (XVIT)OZ3HNao N ~-CLI\~NR~RbZN/RcRb
diethanolamine or N-methyl-D-glucamine.

By the term "Cy.4-alkyl" (including where it is a component of other groups) are meant
branched and unbranched alkyl groups with 1 to 4 carbon atoms. Examples include:
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl or fert-butyl. The
abbreviations Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, £Bu, etc. may optionally also be used for
the above-mentioned groups. Unless stated otherwise, the definitions propyl and
buty! include all the possible isomeric forms of the groups in question. Thus, for
example, propyi includes n-propyl and iso-propyl, butyl includes iso-butyl, sec-butyl
and fert-butyl etc.

By the term "C,3-alkenyl" (including where it is a component of other groups) are
meant branched and unbranched alkenyl groups with 2 to 3 carbon atoms, provided

that they have at least one double bond. Examples include: ethenyl or allyl.

By the term "C,.a-alkynyl" (including where it is a component of other groups) are
meant alkynyl groups with 2 to 3 carbon atoms meant, provided that they have at

least one triple bond. Examples include: ethynyl or propargyi.

By the term "Ca.7-cycloalkyl" (including where it is a component of other groups) are
meant cyclic alkyl groups with 3 to 7 carbon atoms. Examples inciude: cyclopropyl,

cyclopentyl or cyclohexyl. Unless otherwise stated, the cyclic alkyl groups may be



10

15

20

20 (V1) (IX) WO 2008/095847 PCT/EP2008/051141 30 Scheme 1
Starting from a compound of general formula (XVI), wherein PG denotes a

WO 2608R&P% group such as benzyl, 4-methoxybenzyl or PCT/EP2008/051141
2,4-dimethoxybenzyl, for example, the 5 reaction is carried out with a
compound of general formula (Ill) analogously to process a) described
hereinbefore to obtain a compound of$eneral formula (XVII). The

compounds of general formula (XVI) are known from the literature (cf e.g.
substjiuted G4 06sHeR VIt YR PRIBSISEY B A WP IR EIME d98) W dBRIIO PYI,
tert-HRAPWRYERER N AUBSRRIUERIOHA NErIamdnsHef fhgimotective group from a

compound of general formula (XVII) to obtain a compound of general

formula (VIII) is carried out, if PG denotes benzyl, with hydrogen, for
By tHRX@H €a¢ E'“Qﬁl@lrﬁﬁqqm&fr@ gatalyshehshrinpaliadHenHoarsoa (8 Sreant

analogously to Example V). The cleaving of the protective group if PG
aromgdidies &%@ﬁ&mﬁyé@ﬂﬁww % RABALRYSenEyPRMAEaI S B BapiGNY! O

naph%gipﬁi\@a&@@r@cgaﬁyitar&%iB@ﬂgbﬁ@wpmggrﬁ@céﬂ Wiflzrwise, the
2,3-dichloro-5,6-dicyano-1,4-benzoquinone) or with acids (e.g. with
aromgit FeMBSHR Y BHRs HidsshRY BRaRE B eSS Rg DrE drRipmMong
methiarmatia (Ydd)omaw thenha sanNeseskinte GREIRMGERS, BRIS farWline.
IX), as described in the previous process d). The meanings for Rb, 20
R, Z1 and Z3 in the compounds of Scheme 1 are defined as mentioned

The b&hahoRplesHARAERAGY MarENag W@@Q@@@s@ﬁiﬁ%@@éﬁﬁ% @fre known

eneral formula (I) according to the invention and the physiologically

from Zpediieipiereits SRt sriReVARAbRE pRERFREEONRSI TP &Y from the
literaR @i CEiaE YA b D K effectaptisiennl WaRshecHanRSHaEaipiRRl dothef

Eﬁidermal Growth Factor receptor (EGF-R), whilst this may be achieved
proteghing ShMEShy inhibiting ligand bonding, receptor dimerisation or tyrosine
kinase itself. It is also possible to block the transmission of signals to

components . . , ) ,
Standard processes for preparing the starting materials are described for example in

"March's Advanced Organic Chemistry" by Michael B. Smith and Jetry March, Wiley-
VCH or in "Science of Synthesis/Houben-Weyl" published by Thieme.

For example the compounds of general formula (IX} may be obtained as follows:

O
PG\N
s
Sy R
{(Xvh
O 73
O
HN NF ©
l\\ c b |{\
N R R N R Rh
(VD) (1X)



10

15

20

25

30

located further downstream. 30 The biological properties of the new
compounds were investigated as follows: WO 2008/095847
WO 20gT96$47008/051141 31 The inhibition of the EGF-R-mediated sigr&iEP2008/051141
transmission can be demonstrated e.g. With cells which express human
EGF-R and whose survival and proliferation depend on stimulation by
EGF or TGF-alpha. A murine haema#®poietic cell line is genetically
modified so as to express functional human EGF-R. The proliferation of
this cell line 5 can therefore be stigh§iEted by EGF. The test is carried out
as follows: The cells are cultivated in RPMI/1640 medium. The
proliferation is stimulated with 20 ng/ml of human EGF (Promega). To

Startiig $paaccHEnanBt e SRR BrRela CRdMpsiatRinEL dmpieaRerrotective
group VRHI9R NSss, comBeundls BER 2per ver din SRGx fhaesy eWRiH e, the

£
(DMSO) and added to the cultures in various dilutions, thé ‘maximum

reactiom ScaBirskatbidh By poentid ganerad iEnnEublianrRiPasuRhuEe
procés 31 GelerBLY (R Heierd Reohe i iRRNNB eI I SR8 e FBRAUMEIBX VII).

according to the invention the relative cell number is measured in O.D.
The eailipe weacar k& geimCAGL Bt KWL igiliteeadyre (cf e.g. WO

20041051 AUANAESAN (7 T0MRER) JNR S MV BR8N SU P aR dBreRISWARKAS G the

_ percentage of the control and the concentration of active substance which
literaiHF#bits the proliferation of the cells by 50% (IC50) is derived 20 therefrom.
The compounds of general formula | according to the invention exhibit
IC50 values of < 10 micromolar, preferably < 1 micromolar, for exam

The atravieroWitereseiestve SR4EMEP TR SREIMRAENDSTESHRIALRMEE I?QU to
obtaiNe LEMRNieR & herfefzir Radepandans iprokifealient, if PG denotes benzyl, with
hydrogen, for example, in the presence of a catalyst such as palladium/charcoal (e.g.
analogously to Example 1V). The cleaving of the protective group if PG denotes 4~
methoxybenzyl or 2,4-dimethoxybenzy! may also be carried out oxidatively (e.g. with
cerium(IV)-ammonium nitrate or with 2,3-dichloro-5,6-dicyano-1,4-benzoquinone) or
with acids (e.g. with trifluoroacetic acid in the presence of anisole).

A compound of general formula (VIil) may then be converted into a compound of
general formula (1X), as described in the previous process d). The meanings for R®,

R®, Z' and Z% in the compounds of Scheme 1 are defined as mentioned hereinbefore.

As already mentioned hereinbefore, the compounds of general formula (1} 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 to block the transmission of signals to components

jocated further downstream.

The biological properties of the new compounds were investigated as follows:
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IC50 [nM] 1 (trans compound) 1 1(1) (trans compound) 1 1(3) (trans
compound) 1 1(5) (trans compound) 1 WO 2008/095847
WO 208¢/49E%93008/051141 32 (36) 1 (44) 1 The compounds of generaf 1/EF2008/051141
formula | according to the invention thus inhibit signal transduction by
tyrosine kinases, as demonstrated bg the example of the human EGF
receptor, and are therefore useful fo t1reating pathophysiological
processes caused 5 by hyperfunction of tyrosine kinases. Thése are e.

The IBRIRYR B BRE GRS G SR Db OB G RE TR straed e.g.

With BESQeREheliRb erigimuRRiaREIsRlignand de amaranany gitaretiatiosf depend
vascular endothelial cellsuéneoar;%\io enesiﬁ. The com,%f,und 1j\cco.rdin ficall
on sttt ENtet B Al cReRA 1 BiRifgenarestily 19'disedsaepeicaly

moditiee aiswayS g lBgsuMBitihale aseaRam e by iecpralifettivalisheds cell line
t{})%oduction of mucus caused by stimulation of tyrosine kinases, e.g. in
can

TRIRFRaRES RSSOt & airways such as chronic bronchitis, chronic

The t8BsteuctinaBronchiisol(e D), asthma, bronchiectasis, allergic or
non-allergic rhinitis or sinusitis, cystic fibrosis, al-antitrypsin deficiency, or
coughs, pulmonary emphysema, pulmonary fib- 15 rosis and

The dBiResreaslive ABYay R T compewiisrareTisqsoitabigifor kealinglated with 20

inf t ' ft trointestinal tract and bil t I
O/ TP AR AR A SRIOR B S N BT St e
comd@ﬁf?]a@s@a;mh | ia@ma;am@erfh@@mbﬂ.mé@@kﬁmﬂmw:ammwgmyﬁeuangm%
. such as cholecystiti rohn's disease, ulcerative colitis, an Is or.
s R G el R R e R TS
maxiGRst NSt riteitvdiich Bemasstsidiee willtuneseastd casasdidfsy 48dhours at
as
37°C.

In order to determine the inhibitory activity of the compounds according to the
invention the relative cell number is measured in O.D. units using the Celi Titer 96TM
AQueous Non-Radioactive Cell Proliferation Assay (Promega). The relative cell
number is calculated as a percentage of the control and the concentration of active
substance which inhibits the proliferation of the cells by 50% (1C50) is derived
therefrom.

The compounds of general formuia | according to the invention exhibit IC50 values of

< 10 micromolar, preferably < 1 micromolar, for example.

The following results are abtained, for example:

Compound (Example No.) Inhibition of the EGFR-dependent
proliferation
{Cs0 [NM]
1 (trans compound) 1
1(1) (trans compound) 1
1(3) {frans compound) 1
1(5) (trans compound) 1
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Menetrier's disease, secreting adenomas and protein loss syndrome. 25
In addition, the compounds of general formula | and the physiologically
WO 2¢a&/edfitble salts thereof may be used to treat other diseases cau8ed/p{j2008/051141
abnormal function of tyrosine kinases, such as e.g. epidermal
hyperproliferation (psoriasis), benign prostatic hyperplasia (BPH),
inflammatory processes, diseases of3t£e immune system,
hyperproliferation of haematopaietic cells, the treatment of nasal palyps,

etc. 30 WO 2(68/095847 PCT/EP20D8/051141 33 By reason of their

biotogicat pro%ﬂﬂes the compounds according 1o the invention may be
used on their own or in conjunction with other pharmacologically active

compounds, for example in tumour therapy, in monotherapy or in

The (E%&?HSQ S r?éP&TfﬁH%m%%%@%%%@9&%%85 WANRIGLER signal

ination with topoisomerase tors (e.g. etoposide), mitosis
transihibinorbydygo sine | kstrass cereunas idirh hiihacramplruelfdicbitnan EGF
Gisoplat h . : ) .
oo 1 LU0V BN IOHES OB couse
by hynedkinelineqf. irrsteedrispsenibbbirss ate. €@ eaiwry vespaedoaniriemours,
partiéiRERPRimAIRS® CORHARMANS MANCDR LR ORANGH A hRAREINHAGHN A the

erapeutic 1o agents for the airways, stch as substances with
abnognsalcpepdifgiatieryo vaisaser, endatesjislcalindnasongiaggnesish.
tiotropium or ipratropium or fenoterol, salmeterol, salbutamol) and/or
anti-inflammatory activity (e.g. theophylline or glucocorticoids). For
The ¢arannyriiscaeesy dnd dordogon Wnleyastraise sesiutfacpraeating and treating

disefUBRAHRE S MR S ERDEAGIUHRIATEFL AR LUHTAMLAM] FRALALIPB Hitered
substances having an effect 15 on motility or secretion. These
prodeskinpighionsus apuresdiisiiruialienied tsRsiNaKERSSS ot etliuisiganyatory

disead2eS5 SRTRAWATS DR AIRISEISHSIRST QIHdRRY ¥ @étiDe bronchitis

conjunction with”other active substances by intravenous, subcutaneous,
(CORhaatibitaRPReyestansar i OF infranasallesdite 'Y ihargipH s, cystic

fibroé@,néqgémﬁ’l%grnoa%l%imw&96858‘13, pulmonary emphysema, pulmonary fib-

rosis and hyperreactive airways.

The compounds are also suitable for treating inflammatory 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 or polyps 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
prostatic hyperplasia (BPH), inflammatory processes, diseases of the immune

system, hyperproliferation of haematopoietic cells, the treatment of nasal polyps, etc.
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formulations are particularly suitable for inhalation. For pharmaceutical
use the compounds according to the invention are generally used for

WO 2§089f58i8oded vertebrates, particularly humans, in doses of 0.01-T80/EP2008/051141
mg/kg of 25 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, lactosé3 glucose, microcrystalline cellulose,
magnesium stearate, polyvinylpyrrolidone, citric acid, tartaric acid, water,

By re@stsy@ltiRgibhigiagigalyeorsrigadhr sameo urdefisagedngdadiypyention
may BECRYLRNSPIHeR! oﬁﬁaéyliﬁ'@@ﬁfi’}nE%H%XH‘@WE‘P?H‘é'ﬂﬁ@c@%@k@@yactive

substances such as hard fat or suitable mixtures thereof to produce

compesmdsiBhargaredpIEpREGibRRraaYniadeamtbe Rt taneunction with

otherS@RSHRRo RANEIESe SHE NS oPLIANTe SRIEYHBISHRROMPI 8P Eerase
2008/095847 PCT/EP2008/051141 34 The Examples that follow are

inhibifoisnicea BIARAHER tHEPRS EMIRIRISHSinviRGYa SHesdil sAthearnds which

interd SEHABINA e RIGRSTRIIGN OidhaMATER IBPRBSIRSSIdexaamierycin), h

" er4-[(S-ChIorofaz-fl"lﬂjorlo-pg‘%teen I)éﬁo]—&%ox%tﬁ:yclohexg/lox )-7-mgt?1[g>)( _%)Jmone

antagRAIERe A dAMAKITEN: 81 Ph MLabaliFi PrRsasHes oﬁtﬂ.@{?- :

cytokﬂn@é@?&?r‘?n%’eﬂf&&fé’ﬁ%‘m?@@&c. For treating respiratory tract diseases,
(1,4-dioxa-spiro[4.5]decan-8-yl-oxy)-7-methoxy-quinazoline in 110 m| of ,

these sompakiiid RIS BSAE AR RTE ARt EPALRGIRE Wiiihadisitherapsutic

agent8TharRIURVADS StitUER sumadaclkaling widedidisRdic (e iy dimmeskol, N-

solution and extracted several times with ethyl acetate. The combined
acetylpysiniBhyeaeheliiede SvdsirarbdaoniPratgRime A WrRRiRIRY Sasterol.
salbutag 80 lishis stsHan fitarad Aoe diadity i)ld . s $A9IrhObIhgRIB corticoids).

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 fransdermally or orally, whilst aerosol

formulations are patticularly 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, carboxymethylcelluiose
or fatty substances such as hard fat or suitable mixtures thereof to produce
conventional galenic preparations such as plain or coated tablets, capsules,

powders, suspensions, solutions, sprays or suppositories.
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20 Mass spectrum (ESI+): m/z = 416, 418 [M+H]" The following
compounds are obtained analogously to Example I: (1)

WO 200§(898B4Gro0-4-fluoro-phenyl)amino]-6-(4-oxo-cyclohexyloxy)-7-mettfoki2008/051141
25 quinazoline WO 2008/095847 PCT/EP2008/051141 35 FCINHO N
O N O Mass spectrum (ESI'): m/z = 416, 418 [M+H]t (2) 3-benzyl-3,4-d
ihydro-4-oxo-6-(4-oxo-cyclohexyloxy§¥-methoxy-quinazoline 50 O I'\ "\
O N i Mass spectrum (ESI'): m/z = 379 [M+H]' Example it 10
4-[(3-chloro-2-fluoro-phenyl)amino]-6-(1,4-d

The X E)r gQNﬁ‘ﬂxéﬂ?&Rﬁ}?'&Mfﬁ?@ﬁd%@%tmmgﬁé}t@@ﬁé@?@%&ﬁ Wdnbbh in more
--Oro
detail without restricting it

Preparation of the starting compounds:

Example |

4-[(3-chloro-2-fluoro-phenyljamino]-6-{4-oxo-cyclohexyloxy)-7-methoxy-quinazoline

25 ml 4M sulphuric acid are added to 9.0 g 4-[(3-chloro-2-fluoro-phenylyamino]-6-
(1,4-dioxa-spiro[4.5]decan-8-yl-oxy)-7-methoxy-quinazoline in 110 mi of
tetrahydrofuran and the mixture is stirred for 18 hours at ambient temperature. The
mixture is made alkaline with 4M sodium hydroxide solution and extracted several
times with ethyl acetate. The combined organic phases are dried, evaporated down
and stirred with diethyl ether. The solid is suction filtered and dried.

Yield: 7.4 g (90 % of theory)

Mass spectrum (ESIT): m/z = 416, 418 [M+H]"

The following compounds are obtained analogously to Example I

(1) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{(4-oxo-cyclohexyloxy)-7-methoxy-

quinazoline
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O 15 At 50C 12.5 g potassium carbonate and 16 g
8-methanesulphonyloxy-1,4-dioxa- spiro[4,5]decane (cf for example

WO 200%{#qa86f Medicinal Chemistry (1992), 35(12), 2243-7) are added’$d E83008/051141
g 4-[(3-chloro-2-fluoro-phenyl)amino]-6-hydroxy-7 20 methoxy-quinazoline
(cf for example Bioorganic & Medicinal Chemistry Letters (2006), 16(18),
4908-4912) in 125 ml dimethylformar@fde and the mixture is stirred WO
2008/095847 PCT/EP2008/051141 36 for 18 hours at 80C. Another 4.7 g
potassium carbonate ahthg#0g of 8-

{ -spiro[4,5]decane are added and the

cooled, diluted with water and,pthy] 2 quethe precipitate formed is
suction filtered and dried. 5 Yigld: 1 heory) Mass spectrum
(ESI): m/z = 460, 462 [M+H]' Th OWingpis obtain€d analogously to

Example II: 10

Mas sg%%%%pb%o(ééluggﬁ]ﬁhggxgﬁﬁﬁ?kﬁ%ﬁmdioxa-spiro[4,5]decan-8-yl-oxy)-

ethoxy-'quin ine :N;~:a0 J Mass spectrum (ESI'):
m/z = 460, 462 [M+H]' 15 Example Il 4-[(2-fl uo ro-5-methyl-phenyl

(2) 3280NDPLS AR ARG AUk - BN YN AFRIRG - quinazoline

0
o
N
SRSsQS!
N ? o
Mass spectrum (ESI™): m/z = 379 [M+H]"

Example {i

4-[(3-chloro-2-fluoro-phenyl)amino]-6-(1,4-dioxa-spiro[4.5]decan-8-yl-oxy)-7-methoxy-

quinazoline

jresey

At 50°C 12.5 g potassium carbonate and 16 g 8-methanesuiphonyloxy-1,4-dioxa-
spiro[4,5]decane (cf for example Journal of Medicinal Chemistry (1992), 35(12),
2243-7) are added to 18.1 g 4-[(3-chloro-2-fluoro-phenyl)aminoc}-6-hydroxy-7-
methoxy-quinazoline (cf for example Bicorganic & Medicinal Chemistry Letters
(2006}, 16(18), 4908-4912)in 125 m!t dimethylformamide and the mixture is stirred
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NH N xn0 20 6 ml phosphorus oxychloride are added dropwise to 12.1 g
3,4-dihydro-4-oxo0-6-(1,4-

WO 2¢/65a8589iTo[4,5]decan-8-yl-oxy)-7-methoxy-quinazoline in 120 ml PCT/EP2008/051141
acetonitrile and the mixture is heated to an internal temperature of 40C.
Then 9.3 ml triethylamine are added dropwise and the reaction mixture is
refluxed for 3 hours. The mixture is VB® 2008/095847
PCT/EP2008/051141 37 cooled to ambient temperature and after

for 18tapdiagibferhighmelineiel Soipotessite ratanalpengdréduetof 8-

° b1 4 dioxasnirold o) 7.
e i e i
stirrethéanylanthies i e adei6ii|d Eneersiioomixita s i@%@@e@ﬂﬁt@d@fﬂ? water
and @va WSe f@%gﬁf%eﬁ)&a%oﬂfmqgwuﬂ&?ﬁﬁé@ueaﬁdme.w'th

_ er and stirre e precipitate formed is suction filtered and divided
YieldpdBvéen(4 M'sefittecrydroxide solution and dichloromethane. The
Mas® %@@ﬁ' Rhaessisisaparatgd Pihdliad.giaporated down and stirred with

as d% opropylzther.)The solid is suctiggl fim)red and dried. Mass spectrum

(ESI+): m/z = 396 [M+H]' 10 The following compounds are obtained

The i%@@ﬁﬂﬁﬁ%&@%wﬁ&&; to Example li:
4-[(2,4-ditluoro-3-methyl-p enylyamlno]-G- 4-oxo0-cyclohexyloxy)-7-methox

y- quinazoline F\ NH F N~N / OO 15 For synthesis of

4-[(3 o ATHEuORR B HYANIRG &J%Q( £1308 ERiBE KBNS R SIEF B methoxy-
the ketal totally the crude product is also stirred with aqueous

quinazoline

F

ol
Eedey

Mass spectrum (ESI™): m/z = 460, 462 [M+H]"

Cl

Example {il

4-[(2-fluoro-5-methyl-phenyllamino]-6-(4-oxo-cyclohexyloxy)-7-methoxy-quinazoline

6 ml phosphorus oxychloride are added dropwise to 12.1 g 3,4-dihydro-4-oxo-6-(1,4-
dioxa-spiro[4,5]decan-8-yl-oxy)-7-methoxy-quinazoline in 120 ml acetonitrile and the
mixture is heated to an internal temperature of 40°C. Then 9.3 mi triethylamine are

added dropwise and the reaction mixture is refluxed for 3 hours. The mixture is
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hydrochloric acid. Mass spectrum (ESI'): m/z = 414 [M+H]' 20 (2)
4-[(2-fluoro-3-methyl-phenyl)amino]-6-(4-oxo-cyclohexyloxy)-7-methoxy-

WO 2¢i88584he NH F N OO 1 WO 2008/095847 PCT/EP2008/0511 4 3BAA008/051141
order to cleave the ketal totally the crude product is also stirred with
aqueous hydrochloric acid. Mass spectrum (ESI'): m/z = 396 [M+H]' 5 (3)
4-[(3-chloro-2-methyl-phenyl)amino]-8£(4-oxo-cyclohexyloxy)-7-methoxy-
guinazoline CI &xn0 1 In order to cleave the ketal totally the crude

coolgst el aniienstesape@ivig e abes stgadieaioveraaht nelithssedienaf the
mterrﬂ%ﬁlz)té%?oﬁ&ét%ﬂdf%%@é"’!1(ﬁudloxa -spiro[4,5]decan-8-yl-oxy)-7-methoxy-

4-[(5-chloro-2-fluoro-phenyl)amino]-6-(4-oxo- cyclohexylox?/) -7- methox
qulna%gqmoﬁﬁ@ Examrria IKDispgenbined dropwise with 2.7 ml of 2-fluoro-

methylaniline in 5 ml acetonitrile. The reaction mixture is heated to 40°C for 3 hours,
then cooled and evaporated down. The residue is mixed with water and stirred. The
precipitate formed is suction filtered and divided between 1M sodium hydroxide
soiution and dichloromethane. The organic phase is separated off, dried, evaporated
down and stirred with diisopropylether. The solid is suction filtered and dried.

Mass spectrum (ESI™): m/z = 396 [M+H]"

The following compounds are obtained analogously to Example [il:

(1) 4-{(2,4-difluoro-3-methyl-phenyllaminoj-6-(4-oxo-cyclohexyloxy)-7-methoxy-
quinazoline

For synthesis of 2,4-difluoro-3-methyi-aniline cf for exampie EP 28698

In order to cleave the ketal totally the crude product is also stirred with aqueous
hydrochloric acid.

Mass spectrum (ESI™): m/z = 414 [M+H]"

(2) 4-[(2-fluoro-3-methyl-phenyl)amino]-6-(4-oxo-cyciohexyloxy)-7-methoxy-

L
fesqel

quinazoline
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N O 1 15 In order to cleave the ketal totally the crude product is also
stirred with agqueous hydrochloric acid. Mass spectrum (ESI'): m/z = 416,

WO 220809d841]' (5) PCT/EP2008/051141

4-[(4-fluoro-3-methyl-phenyl)amino]-6-(4-oxo-cyclohexyloxy)-7-methoxy-
20 quinazoline WO 2008/095847 PCT/EP2008/051141 39 F NH N ~ ao
O 'N O In order to cleave the ketal tofdly the crude product is also stirred
with aqueous hydrochloric acid. Mass spectrum (ESI'): m/z = 396 [M+H)'
In ordegelp cleave the ketal totally the crude product is also stirred with aqueous

hvdrde rfl%l @a's-methyl-phenyl)amino]-6-(4-oxo-cyc|ohexyloxy)-?-methoxy-
Y r%ui?(r[?azo%ne F i 2NH O O NI In order to cleave the ketal totally the crude

MaspepeattndEs stirredwith9qihdbbE 10 hydrochloric acid. Mass spectrum
(ESI'): m/z = 396 [M+H]' (7)
(R)-4-[(1-phenylethyl)amino)-6-(4-oxo-cyclohexyloxy)-7-methoxy-quinazoli

(3) 41ig3-chloro-2-methyl-phenyl)amino}-6-(4-oxo-cyclohexyloxy)-7-methoxy-

quinazoline

In order o cleave the ketal totally the crude product is also stirred with aqueous
hydrochloric acid.
Mass spectrum (ESI"): m/z = 412, 414 [M+H]"

(4} 4-{(5-chloro-2-flucro-phenyl)amino}-6-(4-oxo-cyclohexyioxy)-7-methoxy-

quinazoline

In order to cleave the ketal totally the crude product is also stirred with aqueous
hydrochloric acid.
Mass spectrum (ESI™): m/z = 416, 418 [M+H]"

(5) 4-[(4-fluoro-3-methyl-phenyl}lamino}-6-(4-oxo-cyclohexyloxy)-7-methoxy-

quinazoline



YN H '(1 N Oi O 15 In order to cleave the ketal totally the crude product is
also stirred with aqueous hydrochloric acid. Mass spectrum (ESI'): m/z =
WO 2@B708084A]' WO 2008/095847 PCT/EP2008/051141 40 (8) PCT/EP2008/051141
4-[(4-indanyl)amino]-6-(4-oxo-cyclohexyloxy)-7-methoxy-quinazoline \ |
NH N xnO N i In order to cleave the ketal totally the crude product is also
stirred with aqueous hydrochloric ack$ 5 Mass spectrum (ESI'): m/z = 404

[M+H]' (9)

4-[(3-chloro-2-fluoro-pHi ino]-6-(4-oxo-cyclohexyloxy)-7-methoxy-
quinazoline CI S NH Fw 1 10 In order to cleave the ketal totally
the crude product is also stifred With agueous hydrochloric acid. Mass

spectrum (ESI'): m/z = 416, 4
PCT/EP2008/051141 41 Exar&g;}g
3,4-dihydro-4-oxo0-6-(1,4-dioxa-
zoline

' 95847
] ?can- -y[-@xy)-7-methoxy-quina

In order to cleave the ketal totally the crude product is also stirred with aqueous

hydrochloric acid.
Mass spectrum (ESI): m/z = 396 [M+H]"

(6) 4-[(3-fluoro-5-methyl-phenyl)amino]-6-(4-oxo-cyclohexyloxy)-7-methoxy-

quinazoline

In order to cleave the ketal totally the crude product is also stirred with aqueous
10 hydrochloric acid.
Mass spectrum (ESI™): m/z = 396 [M+H]"

(7) (R)-4-{(1-phenylethyl)amino]-6-(4-oxo-cyclohexyloxy)-7-methoxy-quinazoline

ST
NS
L
N o

15  In order to cleave the ketal totally the crude product is also stirred with aqueous

hydrochloric acid.
Mass spectrum (ESI"): m/z = 392 [M+H]"



10

OHNO AI~N0516.09
3-benzyl-3,4-dihydro-4-oxo0-6-(1,4-dioxa-spiro[4,5]decan-8-yl-oxy)-7-m

WO ZW%ﬁﬁazohne in 150 ml glacial acetic acid are hydrogenated m%@'EPZO%mS“M

presence of 1.6 g palladium on activated charcoal (10% Pd) at 60C and
at a hydrogen pressure of 50 psi. The catalyst is filtered off and the filtrate
is evaporated down, combined with #Buene and evaporated down again.
The residue is mixed with water and made_10 slightly alkaline Wlth

(8) Hrirsteavdsaine hfdrbger-camehay S b O pYediare RSuction
filtered and dried. Mass spectrum (ESI'): m/z = 333 [M+H]+ The following
compounds may be obta analogously to Example 1V: 15 (1)
3,4-dihydro-4-ox0-6-[ci as-24¢morpholin-4-yl)-cyclohexyloxy]-7-methox

y- quinazoline 0 HN o Cdrried.out gt ambient temperature 20 Mass
spectrum (ESI'): m/z = 360 [ @

3,4-dihydro-4-0xo0-6-[trans-4-(4~é 3~Q)X0- in-1-yl)-cyclohexylox
y]-7- methoxy-quinazoline WO 2008/0958417 PCT/EP20081051141 42
HN-O 0 ,("

In order to clea(veJ the ketal totally the crude product is also stirred with aqueous

hydrochloric acid.
Mass spectrum (ESI): m/z = 404 [M+H]"

(9) 4-[(3-chloro-2-fluoro-phenyl)amino]-6-(4-oxo-cyclohexyloxy)-7-methoxy-

CI/Q\NH
F NJnO ::\L

m ~
N 0 o

In order to cleave the ketal totally the crude product is also stirred with aqueous

quinazoline

hydrochioric acid.
Mass spectrum (ESI*): m/z = 416, 418 [M+H]"
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Example V 5
3-benzyl-3,4-dihydro-4-o0x0-6-(1,4-dioxa-spiro[4,5]decan-8-yl-oxy)-7-meth

WO 2058/0%pfiazoline 0 N O O J At 50C 16.0 g potassium carbonate afiel 267§008/051141

g of 8-methanesulphonyloxy-(1,4- dioxa-spiro[4,5]decan are added to 20.0
g 3-benzyl-3,4-dihydro-4-oxo-6-hydroxy-7- 10 methoxy-quinazoline in 150
ml N,N-dimethylformamide and the nfikture is vigorously stirred for 18
hours at 80C. To complete the reaction potassium carbonate and 8-
Exarapégtid¥hesulphonyloxy-(1,4-dioxa-spiro[4,5]decane are each added three
times more and in each case the mixture is stirred for several hours at
80C. The reaction mixture is cooled and slowly combined with a total of
3.4-difnirarbraxatbr TRicxprepimi4ie ldanatiSnyienel’ wasthax voAkinazeHne
and dried. Mass spectrum (&SI'): m/z = 423 [M+H]' Example VI O o"[r NI
N O 1 20 3-Benzyl-3,4-dihyd -0Xb-acetyloxy-7-methoxy-quinazoline
169 g 3,4-dihydro-4-oxo‘8¥acelj -7- uinazoline, 118.8 ml
benzyl bromide and 138.Z2%yp0tagbtig Carbd :%are heated in 1600 ml
acetone for 8 hours to 35-40C. The mixture i€stifred for 15 hours at
ambient temperature and then combined with 2000 ml of water. The

16.0 g 3hatayhddedbidrobexan-phetriRzts 30Tt SidergesBatoxy)-7T-methoxy-
quindZeiHER?A88/Af1gi4dial acetic acid are hydrogenated in the presence of 1.6 ¢

palladium on activated charcoal (10% Pd) at 60°C and at a hydrogen pressure of 50

psi. The catalyst is filtered off and the filtrate is evaporated down, combined with
toluene and evaporated down again. The residue is mixed with water and made
slightly alkaline with saturated sodium hydrogen carbonate solution. The precipitate
is suction filtered and dried.

Mass spectrum (ESI™): m/z = 333 [M+H]"

The following compounds may be obtained analogously to Exampie IV:

(1) 3,4-dihydro-4-oxo-6-[cis/trans-4-(morpholin-4-yl)-cyclohexyloxy}-7-methoxy-

quinazoline

Carried out at ambient temperature
Mass spectrum (ESI'): m/z = 360 [M+H]"

(2) 3,4-dihydro-4-oxo-6-[trans-4-(4-methyl-3-oxo-piperazin-1-yt)-cyclohexyloxy}-7-

methoxy-quinazoline
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43 suction filtered, washed with 400 ml of water and 400 m|
tert.-butylmethylether and dried at 50C. The solid is dissolved in 4000 ml|
WO 2¢R8iRABHe chloride, filtered and evaporated down. The residue isPCT/EFP2008/051141
suspended in tert.-butylmethylether, suction filtered and dried at 50C.
Yield: 203 g (86% of theory) 5 Rf value: 0.80 (silica gel, methylene
chloride/ethanol = 9:1) Mass spectrdt (ESI'): m/z = 325 [M+H]' Example
VIIOOH NO 1 10
3-benzyl-3,4-dihydro-4-o0
168.5 g 6-hydroxy-7-npgy [ef1-3]oxazin-4-one are dissolved in
1200 ml of toluene andL\Z4. enz are added. The mixture is
refluxed for 15 hours 15 &hd then ?ole to dtﬁ?ﬁ temperature. The
precipitate is filtered off and washed with tert. hgethylether. Yield 124
g (72% of theory) Method B: 20 200 g
3-benzyl-3,4-dihydro-4-oxo-6-acetyloxy-7-methoxy-quinazoline are
Exansyepgnded in 200 ml of water and 1000 ml of ethanol. 300 ml 1 ON
sodium hydroxide solution are added at ambient temperature and the
mixture is heated to 30C for 1 hour. After the addition of 172 ml acetic
3-beRSIL 80 A0NE S0k ol Wwaterthe XL i plimeeios 8 ynuss, )at analiR Xy -
~ temperature. The precipitate is suction filtered, washed with water and 25
quinazltdfe and dried at 60C. Yield: 172.2 g (98% of theory) Rt value: 0.25
(silica gel, methylene chloride/etkanol = 19:1)

At 50°C 16.0 g potassium carbonate and 20.0 g of 8-methanesulphonyloxy-(1,4-

-6-hydroxy-7-methoxy-quinazoline Method A:

dioxa-spirol4,5]decan are added to 20.0 g 3-benzyl-3,4-dihydro-4-oxo-6-hydroxy-7-
methoxy-quinazoline in 150 mi N,N-dimethylformamide and the mixture is vigorously
stirred for 18 hours at 80°C. To complete the reaction potassium carbonate and 8-
methanesulphonyloxy-(1,4-dioxa-spiro[4,5]decane are each added three times more
and in each case the mixture is stirred for several hours at 80°C. The reaction
mixture is cooled and slowly combined with a total of 500 ml of water. The
precipitate is suction filtered, washed with water and dried.

Mass spectrum (ESI™): miz = 423 [M+H]"

Sas el

3-Benzyl-3,4-dihydro-4-0x0-6-acetyloxy-7-methoxy-quinazoline

Example VI

169 g 3,4-dihydro-4-oxo-6-acetyloxy-7-methoxy-quinazoline, 118.8 ml benzyl
bromide and 138.2 g potassium carbonate are heated in 1600 ml acetone for 8 hours
to 35-40°C. The mixture is stirred for 15 hours at ambient temperature and then

combined with 2000 ml of water. The suspension is cooled to 0°C, the precipitate is
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Mass spectrum (ESI): m/z = 283 [M+H]' WO 2008/095847
PCTIEP2008/051141 44 Example VIIIOOH NO 1
WO 268${0898%¢-7-methoxy-benzo[d][1,3]oxazin-4-one 1 g PCT/EP2008/051141
2-amino-5-hydroxy-4-methoxy-benzoic acid (prepared by reacting methyl
2-nitro- 5 4,5-dimethoxy-benzoate with potassium hydroxide solution to
obtain the potassium salt of 2-nitro-§-§'°1ydroxy-4-methoxy-benzoic acid
and subsequent catalytic hidrogenation in the presence of {)alladium on

suctiopfiliaied chagivg W kb trtesanst Rtk e rkdpddeindaesand

driedapdtpdrs. Aftes srelingitll aniiantateronarahamifenerenipiats, imeetiomd
filtered and washed with diethyl ether, 10 Yield: 0.97 g (93% of theory) Rf _
%%f;f)ﬁitered

evapQiRd 9@ Nsilhe esifdans isnenandrd dnismaridivinetiviriper. oy
and dﬂé@%%@ﬁ@miéﬁﬁ@@méz&g@%dofwx xample IX 15

4-chloro-6-(1,4-dioxa-spiro[4,5]decan-8-yl-oxy)-7-methoxy-quinazoline ci

Re valye (88 (9145 8k BIsSaproR SIas 8 L8 dd dropwise to 12.1 g
Mas sl DXPOrL 4329 [M+H]"

dioxa-spiro|4,5]decan-8-yl-oxy)-7-methoxy-quinazoline in 120 ml
acetonitrile and the mixture is heated to an internal temperature of 40C.

Exa,ﬂ"%gn@B ml triethylamine are added dropwise and the reaction mixture is
refluxed for 3 hours. The mixture is cqoled to ambient temperature and

left to stand overnight. The solution ofithe oH
N
N 0

|
3-benzy!-3,4-dihydro-4-oxo-6-hydroxy-7-methoxy-quinazoline

Method A:

168.5 g 8-hydroxy-7-methoxy-benzo[d][1.3]oxazin-4-one are dissolved in 1200 ml of
toluene and 74.7 ml benzylamine are added. The mixture is refluxed for 15 hours
and then cooled to ambient temperature. The precipitate is filtered off and washed
with tert.-butylmethylether.

Yield 124 g (72% of theory)

Method B:

200 g 3-benzyl-3,4-dihydro-4-oxo-6-acetyloxy-7-methoxy-quinazoline are suspended
in 200 ml of water and 1000 ml of ethanol. 300 ml 10N sodium hydroxide solution are
added at ambient temperature and the mixture is heated to 30°C for 1 hour. After the
addition of 172 m! acetic acid and 2000 mi of water the mixture is stirred for 20 hours
at ambient temperature. The precipitate is suction filtered, washed with water and
acetone and dried at 60°C.

Yield: 172.2 g (98% of theory)

R value: 0.25 (silica gel, methylene chloride/ethanol = 19:1)

Mass spectrum (ESI"): m/z = 283 [M+H]"
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product is reacted further without any purification (see Example Il1). 25
The following compounds may be obtained analogously to Example IV:

WO 2QREP9#I8/095847 PCT/EP20081051141 45 (1) PCT/EP2008/051141

4-chloro-6-[cis/trans-4-(morpholin-4-yl)-cyclohexyloxy]-7-methoxy-quinazo
line cIN~; N~ 000 (2)
4-chIoro-6-[trans-4-(4-methyl-3-oxo-6‘iﬂjerazin-1-y|)-cyc|ohexyloxy]-?-meth
oxy- 5 quinazolinec1 1o \NiCZ0 S Example X 10

MU ethanesulphonyloxy-4-(4-methyl-3-oxo-piperazin-1-yl)-cyclohexa
ne CT O 10=5=0 0.24 ml metlmanesulphonic acid chloride are added
dropwise at OC to 500 mg (cis)- 15 OH
1-hydroxy-4-(4-methyl-3-oxo-pﬁ’)era yl)-cyclohexane and 0.52 ml
N,N-isopropyl- ethylamine in 10 gtdicktorgmethane and stirred for 1.5
hours at ambient temperature. The productlis purified by column

6-hy AR - enzo[d][t 3loxazin-4-one

Exa

1 g 2-amino-5-hydroxy-4-methoxy-benzoic acid (prepared by reacting methyl 2-nitro-
4 5-dimethoxy-benzoate with potassium hydroxide solution to obtain the potassium
salt of 2-nitro-5-hydroxy-4-methoxy-benzoic acid and subsequent catalytic
hydrogenation in the presence of palladium on activated charcoal) and 20 ml triethyl
orthoformate are heated to 100°C for 2.5 hours. After cooling to ambient
temperature the precipitate is suction filtered and washed with diethyl ether.

Yield: 0.97 g (93% of theory)

Ry value: 0.86 (silica gel, methylene chloride/methanol/acetic acid = 90:10:1)

Mass spectrum (ESI™): m/z = 194 [M+H]"

Example IX

4-chloro-6-(1,4-dioxa-spiro[4,5]decan-8-yl-oxy)-7-methoxy-quinazoline

ot
N™ = ©
|[\ 0
o
N 0
> L)
6 ml phosphorus oxychloride are added dropwise to 12.1 g 3,4-dihydro-4-0x0-6-(1,4-
dioxa-spiro[4,5]decan-8-yl-oxy)-7-methoxy-quinazoline in 120 ml acetonitrile and the
mixture is heated to an internal temperature of 40°C. Then 9.3 ml triethylamine are
added dropwise and the reaction mixture is refluxed for 3 hours. The mixture is

cooled to ambient temperature and left to stand overnight. The solution of the

product is reacted further without any purification (see Example Il1).

The following compounds may be obtained analogously to Example 1V:
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Mass spectrum (ESI'): m/z = 291 [M+H]' 20 Example XI WO 2008/095847
PCT/EP2008/051141 46 (cis)-1 -hydroxy-4-(4-methyl-3-oxo-p i

WO 200898847y 1)-cyclohexa ne CNTo OH 5 17 ml of a 1 M L-Selctridd’SOIGfigRC8/051141

(in tetrahydrofuran) are added dropwise at -78C to 3.3 g

4-(4-methyl-3-oxo-piperazin-1-yl)-cyclohexan-1-one in 100 ml abs.

tetrahydrofuran. After 5.5 hours 20 nft®f methanol are added and the

solution is evaporated down. The residue is purified by column _ )
(1) cHisiisyfalmiy/rans whikipecks st yhdayalheswpadnt leebpayafedngzoline

preparative HPLC. 10 Masg spectrum (ESI'): m/z = 213 [M+H]' Example

XIl 4-(4-methyl-3-oxo-pipetazin=1-ylacyclahexan-1-one | CTN 150

0.55 ml dimethylsulphox{de in hethane are added dropwise

to 0.46 ml oxalyl chloridesp-I8yntdj¢hlow - within two minutes at

-60C. After 5 minutes 1.0 g | &

(trans)-1-hydroxy-4-(4-methyl-3-oxo-piperazin-1-yl)-cyclohexane in 8 ml

dichloromethane are added within 5 min. After 20 minutes 3.3 ml

triethylamine are 20 added and the mixture is stirred for 70 minutes at

(2) 4-ghigiehBriiransrAnfemeir ovRaRiP&FraZRIed RUNIRE SR & methoxy-

quingg[eted with dichloromethane. After evaporation of the solvent the
residue contains the prodéjlct. WO 2008/095847 PCT/EP2008/051141 47

Example X

(cis)-1-methanesulphonyloxy-4-(4-methyl-3-0xo-piperazin-1-yl)-cyclchexane

0.24 mi methanesulphonic acid chloride are added dropwise at 0°C to 500 mg (cis)-
1-hydroxy-4-(4-methyl-3-oxo-piperazin-1-yl)-cyclohexane and 0.52 mi N,N-isopropyl-
ethylamine in 10 ml dichloromethane and stirred for 1.5 hours at ambient
temperature. The product is purified by column chromatography.

Mass spectrum (ES!I"): m/z = 291 [M+H]"

Example Xl
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Mass spectrum (ESI+): m/z = 211 [M+H]+ Example Xl 5

4-%4-methyl-3-oxo-piperazin-l—yl)-cyclohexan-l-one ICNTo N Op%ﬁ
WO 2¢0 @-%%‘iﬁyl-&oxo-piperazin-l-yl)-l,4-dioxa—spiro[4,5]decane are stifre
20 ml of 4M HCI for 48 hours at ambient temperature, for 7 hours at 50C
and for two hours at 70C. The mixtuf?é is made alkaline with 4M sodium
hydroxide solution and 1o extracted five times with 40 ml
dichloromethane. The organic phase is evaporated down and the product
is purified by column chromatography. Mass spectrum (ESI+): m/z = 211

(cis)-Mudoxipdapleethyl B oxo-piperazin-1-yl)-cyclohexane

OH 10.0g (trans)-l—hydroxy-4-{[N-(E,2-cgmethoxy-ethyl)-N-methyl-amino]
20 carbonylmethylamino)—cycloheganfre hydrogenated in a solution of
a

2008/051141
n

60 ml of water, 140 ml of methan 10.5 g methanesulphonic acid
with 3.25 g platinum on charcoal (5%o Pt) for 24 hours at 50C. The
solution is made alkaline with 50% 2008/095847
PCT/EP2008/051141 48 sodium oxide solution and evaporated
down. The residue is extracted with fdichloromethane. The organic phase
is dried on magnesium sulphate and>vaporated down.

17 mi of a 1M L-Selctride solution (in tetrahydrofuran) are added dropwise at -78°C to
3.3 g 4-(4-methyl-3-oxo-piperazin-1-yl)-cyclohexan-1-one in 100 mi abs.
tetrahydrofuran. After 5.5 hours 20 ml of methanol are added and the solution is
evaporated down. The residue is purified by column chromatography. The mixture
of cis- and trans-compound is separated by preparative HPLC.

Mass spectrum (ESI™): m/z = 213 [M+H]"

Example Xl|

4-(4-methyl-3-oxo-piperazin-1-yl}-cyclohexan-1-one

Y

0

0.55 mi dimethylsulphoxide in 2 mi dichloromethane are added dropwise to 0.46 ml
oxalyl chloride in 10 ml dichloromethane within two minutes at -60°C. After 5 minutes
1.0 g (trans)-1-hydroxy-4-(4-methyl-3-oxo-piperazin-1-yl)-cyclohexane in 8 ml
dichloromethane are added within 5 min. After 20 minutes 3.3 ml triethylamine are
added and the mixture is stirred for 70 minutes at ambient temperature. 15 m! of
water are added and the mixture is extracted with dichloromethane. After

evaporation of the solvent the residue contains the product.
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Mass spectrum (ESI+): m/z = 213 [M+H]+ 5 The following may be
obtained analogously to Example XIV: (cis)-1-hyd

WO 2089 WSH. methyl-3-oxo-piperazin-1 -yl)-cyclohexane CT OH 1o EXaiii@l08/051141

XV (trans)-1-hyd roxy-4-{[N-(2,2-d imethoxy-ethyl)-N-methyl-ami no]-
carbonylmethylamino}-cyclohexane ~10 0)-,~N HN OH 1515.09g
2-chloro-N-(2,2-dimethoxy-ethyl)-N-rfiéthyl-acetamide in 80 ml acetonitrile
are added dropwise within one hour to a suspension of 10.6 g (trans)-4-

+

Massggiipeiey ANon/ze=a1g 8dditin carbonate and 0.64 g potassium
iodide in 220 ml acetonitrile which has been warmed to 85C. The mixture
is stirred for one hour at 20 85C and for 16.5 hours at ambient

ture. It is filtered off and the filtrate is evaporated down. The
residue is purified by chromatography and then recrystallised from

methyl-tert-butylether and cyclohexane. WO 2008/095847
4-(4-pethEB20uB05 e1a2inab KaRKpRRXANN (B8®): m/z = 275 [M+H]' The

Exa

fottowing may be obtained anaiogou?iy to Exampte XV {(Cis)-T
-hydroxy-4-{[N-(2,2-d

N0
imethoxy-ethyl)-N-methyl-amino]-(érb nylmethylamino}- 5 cyclohexane
OZ~NITO N

0

2.3 g 8-(4-methyl-3-oxo0-piperazin-1-yl)-1,4-dioxa-spiro[4,5]decane are stirred in 20
m! of 4M HCI for 48 hours at ambient temperature, for 7 hours at 50°C and for two
hours at 70°C. The mixture is made alkaline with 4M sodium hydroxide solution and
extracted five times with 40 m! dichloromethane. The organic phase is evaporated
down and the product is purified by column chromatography.

Mass spectrum (ESI): m/z = 241 [M+H]"

Example XIV

(trans)-1-hydroxy-4-(4-methyl-3-oxo-piperazin-1-yl)-cyclohexane

|

o

10.0 g (trans)-1-hydroxy-4-{[N-(2,2-dimethoxy-ethyl}-N-methyl-aminoj-
carbonylmethylamino}-cyclohexane are hydrogenated in a solution of 80 mi of water,
140 mi of methanol and 10.5 g methanesulphonic acid with 3.25 g platinum on
charcoal (5% Pt) for 24 hours at 50°C. The solution is made alkaline with 50%
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HN OH Example XVI 10
8-(4-methyl-3-oxo-piperazin-1-yl)-1,4-dioxa-spiro[4,5]decane C- N 0 O

WO 2083108 Bodium triacetoxyborohydride are added at 5C to a soluti&® bFEFP2008/051141
10.0 g 4- methyl-3-oxo-piperazine, 13.51 g
1,4-dioxa-spiro[4,5]decan-8-one, 5.65 ml acetic acid and 200 ml
dichloromethane. After 23 hours stirrfyy at ambient temperature 100 15 ml
dichloromethane and 100 ml 4N sodium hydroxide solution are added.

sodiurndyoinaxide srduispa e tuaporaastgianio phdse iestdap dsaaustiatdamh with

e B RO oD Eboas ) BT SO0RA 1 50

evapgvsiertkyesyn-d inyd

Masg%ﬁ)e%%rﬁ {E SR m%%( k@Q@plperaﬂn -1-yl)-cyclohexyloxyl- 7-m

oxy-q u oline 0 mg (cis)-1
-methanesulphonyloxy-4-(4-methyl-3-oxo-piperazin-1 -yl)-cyclohexane 5

The BB 5B BRUFRAFRRAB AEAFE dipRiss ) 120C over o

hours t
(cis) 3ﬁ@d@mﬂ@hﬁpétb%mww@@mmaminaamnne and 1.09 g
caesium carbonate in 4 ml N-methyl-2-pyrrolidinone. The product is
isolated by preparative HPLC. Mas ?gtrum (ESI): m/z = 477 [M+H]'
10

CH

Example XV

(trans)-1-hydroxy-4-{{N-(2,2-dimethoxy-ethyl)-N-methyl-amino}-

carbonyimethylamino}-cyclohexane

\O i
\OJVNTO

Hi

15.0 g 2-chloro-N~(2,2-dimethoxy-ethyl)-N-methyl-acetamide in 80 mi acetonitrile are
added dropwise within one hour to a suspension of 10.6 g (trans)-4-
aminocyclohexanol, 16.25 g sodium carbonate and 0.64 g potassium iodide in 220 ml
acetonitrile which has been warmed to 85°C. The mixture is stirred for one hour at
85°C and for 16.5 hours at ambient temperature. 1t is filtered off and the filirate is
evaporated down. The residue is purified by chromatography and then recrystallised

from methyi-tert-butylether and cyclohexane.



Example XVIII 3-benzyl-3,4-dihyd
ro-4-o0xo0-6-[cis/trans-4-(4-morpholin-4-yl)-cyclohexyloxy]-7-
WO 2p08#0R58¢quinazoline 0 N 1\° N ao'aN 15 | Prepared by reacting "C1/5P2008/051141
3-benzyl-3,4-dihydro-4-ox0-6-(4-oxo-cyclohexyloxy)-7-methoxy-
quinazoline with morpholine analogously to Example 1. Mass spectrum
(ESI+): m/z = 450 [M+H]' 20 Prepardtfn of the end compounds:
Example 1 WO 2008/095847 PCT/EP2008/051141 51 4-[(3-chlo
Masgsefiiy® t6-Shhe/g 7 B ESIMK] -6 - [cis-4- (morp h o i n -4-y I)-cycl
o h exyloxy] -7- methoxy-quinazoline and
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(morpholin-4-
The fﬂJﬂb@/&l@H@ﬁ%@@ﬂﬁW&}@é@%ﬁﬁ@ Bxamils EVNH N(//ONFNF
is)- oXY-  RldmosRROIRt A9 MeneqHl | YoRRAMEtAIRImino}-
(cis) 2‘#} 15%)%/I g\ll{;ﬁégéacet%c acid aretfgt?ed to 85‘84 rrﬁgr;ﬂ gﬁgF% et 9% 2
5  cyclohgpeioro-2-fluoro-phenyl)amino]-6-(4-oxo-
cyclohexyloxy)-7-methoxy-quinazaline in 25 ml 1,2-dichloroethane and the

mixture is j\/N o
\0 T
HN
OH
Example XVI

10 8-(4-methyl-3-oxo-piperazin-1-yl)-1,4-dioxa-spiro[4,5]decane

Y

0\.__/0

26.18 g Sodium triacetoxyborohydride are added at 5°C to a solution of 10.0 g 4-

methyl-3-oxo-piperazine, 13.51 g 1,4-dioxa-spiro[4,5]decan-8-one, 5.65 ml acetic

acid and 200 mi dichloromethane. After 23 hours stirring at ambient temperature 100
15 mi dichloromethane and 100 ml 4N sodium hydroxide solution are added. The

phases are separated and the organic phase is evaporated down. The residue is

purified by chromatography.

Mass spectrum (ESI™): m/z = 255 [M+H]"

20 Example XVIil
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10 stirred for 18 hours at ambient temperature under an argon

atmosphere. Some more sodium-triacetoxyborohydride is added and
WO 2408149884 continued for a further 3 hours. The reaction mixture is PCT/EP2008/051141

combined with 1 M sodium hydroxide solution and briefly stirred, then

extracted several times with dichloromethane. The combined organic

phases are dried on magnesium sulptte and evaporated down.

Purification through 15 a silica gel column with dichloromethane/methanol
3-bengy-B g RrOReltRe Sfe(4oRRlBYInd L 58-RIRRKA%B- TFiB-SHRlRXYIoxy]-
7—mefﬂ?§%%i§r%%ﬂfﬂéed by preparative HPLC (xBridgeTM C18 of Messrs.

Waters; acetonitrile, water, agueous ammonia). The isomers ar

attributed by 1 H-NMR spectrcopy. 20

4-[(3-chloro-2-fluo eyl armineft<fel«4-(mqrpholin-4-yl)-cyclohexyloxy

]-7- methoxy-quing lige: Yigld: ; g (theory JMass spectrum

(ESI+): m/z = 487, 489 [M+H][¥25 N

4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(m Q-4-yl)-cyclohexylo

xy]-7- methoxy-quinazoline: Yield: 320 mg (33 % of theory) Mass
650 mgdsiain (Rsthgnaralphayato4nd-Heilig-2ovsraosgsazin-1-yi)-cyclohexane

in 3 rﬁl%’@g@\%%/-%%gﬁasﬁglaié%@&\%%?gm%réﬁsi o eR¥anado hours to 632

analogously to mple
mg 3435(5204&1&%@“1mmqaﬁéﬁ;@iw_mﬁ@w{(me&mxy@lﬁya@l%miaiiﬂaq/gaesium
carbohSYE RIS BN RAHINASAC B product is isolated by preparative
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(R)- trans-4-(3-hyd
HPLGoxy-pyrrolidin-1-yl )-cyclohexyloxy]-7-methoxy-quinazoline ClI : | NH ClI
Masg\gﬁ&:ﬁﬁnﬁ@%ﬂ: H\)&l NOH [@;th'Ehe reaction is carried out in

tetrahydrofuran.

Example XVl

3-benzyl-3,4-dihydro-4-oxo-6-[cis/trans-4-(4-morpholin-4-yl)-cyclohexyloxy]-7-

methoxy-quinazoline

0
o]
saseqe!
k\N 0 N/\
| K/O
Prepared by reacting 3-benzyl-3,4-dihydro-4-oxo-6-(4-oxo-cyclohexyloxy)-7-methoxy-
quinazoline with morpholine analogously to Example 1.
Mass spectrum (ESI™): m/z = 450 [M+H]"

Preparation of the end compounds:

Example 1
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25

10
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(R)-cis-4-(3-hydroxy-pyrrolidin-1-yl)-

WO 20879 %y loxy]-7-methoxy-quinazoline Mass spectrum (ESI'): m/Z< g7 2008/051141
489 [M+H]' 15
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(R)-trans-4-(3-hydroxy-pyrrolidin-1-
yl)- cyclo hexyloxy]-7-methoxy-quina2dline Mass spectrum (ESI'): m/z =
487, 489 [M+H]' 20 (2)

4-[(3-ghigreroieTranmhenphamnahfnsiss4@yaisheli-Aydioycianesmim-yh-

o'z z6)| 1( A in-4-
meth o (ﬁgﬁ?ggﬁg]ﬂ%ﬁg%ﬁg%ﬁ?ﬂg]Héﬁ[:u(?g')‘ﬂ:{;ggglzar(glnc;/] -[trans-4-(morpholin-4

yh-cyeipyriendin’ maiheeicHeRF#ENT - methoxy-quinazoline WO

The reaction is carried out in tetrahydrofuran. 4-[(3-chlo

ro-2-#trero-phenyl)amino]-6-[(S)-cis-4-(3-hygtoxy-pyrrolidin-1-yl)- 5
cycl yloxy]-7-methoxy-quinazoline Mas dctrum (ESI'): m/z = 487,
289 [ +H N|4 [(3 chloro 2-fluoro-pheny§&ming|-6-{5)- trans-4-(3-hyd
roxy-pi/rea xyloxy]-7-methox¥- qui
spectru |( 189 [M+H]' (3) |
4-[(3-chlo ro he yl)aminom™e-[cis-4-(3-0x
xyloxy]- 7- methoxy guinazoliné.an
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(3-oxo- piperazin-1-yl
)-cyclohexyloxy]-7-methoxy-qui nazoline 15 CIINH CIN\INH F O

AFRE

ip

175 ul morpholine, 600 mg sodium-triacetoxyborohydride and 115 pl glacial acetic
acid are added to 800 mg of 4-[(3-chloro-2-fluoro-phenyljamino}-6-(4-0xo-
cyclohexyloxy)-7-methoxy-quinazoline in 25 mi 1,2-dichloroethane and the mixture is
stirred for 18 hours at ambient temperature under an argon atmosphere. Some more
sodium-triacetoxyborohydride is added and stirring is continued for a further 3 hours.
The reaction mixture is combined with 1M sodium hydroxide solution and briefly
stirred, then extracted several times with dichloromethane. The combined organic
phases are dried on magnesium sulphate and evaporated down. Purification through
a silica gel column with dichloromethane/methanol (99:1 to 80:20) vields the two title
compounds as a mixture. The cis/trans mixture is separated by preparative HPL.C
(xBridge™ C18 of Messrs. Waters; acetonitrile, water, aqueous ammonia). The

isomers are attributed by 1H-NMR spectroscopy.

4-[(3-chloro-2-fluoro-phenyl)aminol-6-[cis-4-(morpholin-4-yl)-cyclohexyloxyl-7-
methoxy-quinazoline:

Yield: 250 mg (25 % of theory)

Mass spectrum (ESI"): m/z = 487, 489 [M+H]"

4-{(3-chloro-2-fluoro-phenyl)aminol-6-ftrans-4-(morpholin-4-yi}-cyclohexyloxy]-7-
methoxy-quinazoline:

Yield: 320 mg (33 % of theory)

Mass spectrum (ESI*): m/z = 487, 489 [M+H]"
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N FN(NXONO ~a NiNHNH The reaction is carried out in
1,2-dichloroethane.

WO 20p§(3288dro-2-fluoro-phenyl)amino]-6-[cis-4-(3-oxo-piperazin-1-ylE&yidfefrd 08/051141
xyloxy]-7- 20 methoxy-quinazoline Mass spectrum (ESI'): m/z = 500, 502
[M+H]' WO 2008/095847 PCT/EP2008/051141 54
4-[(3-chloro-2-fluoro-phenyl)amino]-&&rans-4-(3-oxo-piperazin-1-yl)-cyclo
hexyloxy]- 7-methoxy-q u inazol i ne Mass spectrum (ESI’): miz = 500,
502 [M+H]' 5 (4)

The fBISWHY VG BuRKRs RheaminPLRalbstis 2 ERabienpthylaminocar

bonyl)-"pyrrolidin-1-yl]-cyclohexyloxy]-7-methoxy-quinazoline and
4-[(3-chloro-2-fluoro-phenyl)amino]-6-{(S)-trans-4-[2-(N, N-d

i i ) iAoy eys AL
P D P B N B AT
cyclohasetionyk CaptrsiaHinarafiparahis hl(3-chloro-2-fluoro-phenyl)amino]-6-[(R)-

transfﬂ[@:ﬁP@r&%ﬂVHEQFQRQFWI)F‘@QB]‘T@?{)@M5747‘1[1%1%’ ‘linazoline
imethylaminocarbonyl )- pyrrolid in-1-yl]-cyclohexyloxy]-7-methoxy-qui
nazo line 15 Mass spectrum (ESI '): m/z = 542, 544 [M+H] '

4<[(3-chloro-2-fluoro-phenyl Yamino]-6- -trans-4-[2-(N,

methylaminocarbonyl)-
cl NH Ci NH
F N F NT ™%
LA, P
N
| Q T Q

O OH

The reaction is carried out in tetrahydrofuran.

4-[(3-chloro-2-fluoro-phenyl)aminol-6-[(R)-cis-4-(3-hydroxy-pyrrolidin-1-yl)-
cyclohexyloxyl]-7-methoxy-quinazoline
Mass spectrum (ESI): m/z = 487, 489 [M+H]"

4-[(3-chloro-2-fluoro-phenyl)aminol-6-[(R})-trans-4-(3-hyd roxy-pyrrolidin~1 -yl)-
cyclohexyloxy]-7-methoxy-quinazoline
Mass spectrum (ESI"): m/z = 487, 489 [M+H]"

(2) 4-[(3-chloro-2-fluoro-phenyl)aminol-6-[(S)-cis-4-(3-hydroxy-pyrrolidin-1-yi}-
cyclohexyloxy]-7-methoxy-quinazoline and 4-[(3-chloro-2-flucro-phenyl)amino]-6-[(S)-
trans-4-(3-hydroxy-pyrrolidin-1-yl)-cyclohexyloxy]-7-methoxy-quinazoline
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pyrrolid in-1-yl]-cyclohexyloxy]-7-methoxy-qui nazoline Mass spectrum
(ESI): m/z =542, 544 [M+H]' 20 (5)

WO 2008(896R43ro-2-fluoro-phenyl)amino]-6-{(S)-cis-4-[2-(aminocarbonyPyrRoA08/051141

din-1- yl]-cyclohexyloxy]-7-methoxy-quinazoline and
4-[(3-chloro-2-fluoro-phenyl)amino]-6-{(S)-trans-4-[2-(aminocarbonyl)-pyrr
olidin-1-yl]- cyclo hexyloxy]-7-metho®aq u i nazo | in e 25 WO
2008/095847 PCT/EP2008/051141 55 CI I NH CI I NH F N OyNHZ

FCS5c~0.. NHZ 1 0 No The reaction is d out in tetrahydrofuran.
| -chloro-2-fluoro-phenyl)amino]-6- is-4-[2-(aminocarbonyl)-pyrroli
¢l M- 5 cyclohexyloxy] -7-meth&y-qufnazdfhe Mass spectrum (ESI'):

4 [(3-chloro-2-flubrg M@S
g ( |')":’®

nyI) pyrrolldln -1- yIL\
azollne 10 Mas SPECtr

514,516 [M+H] (6)
4-[(2-fluoro-5-methyl- phenyl)afgnlno] -6-[cis-4-(3-oxo-piperazin-1-yl)-cygiphe
xyloxy]- 7-methoxy-quinazoline and
The 23¢tigindsaarviastipptsndalpams & frans-4-(3-oxo-
piperazin-1-yl)-cyclohexyloxy]-7-methoxy-quinazoline 15 XXF F NH NH
OLN(NU*0"10.414:NcryH'o0 CyH
4-[(3-chloro-2-fluoro-phenyljamino}-6-[(S)-cis-4-(3-hydroxy-pyrrolidin-1-yl)-

cyclohexyloxyl-7-methoxy-quinazoline
Mass spectrum (ESI™): m/z = 487, 489 [M+H]"

4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(S)-trans-4-(3-hydroxy-pyrrolidin-1-yl)-
cyclohexyloxy}-7-methoxy-quinazoline
Mass spectrum (ESI"): m/z = 487, 489 [M+H]"

(3) 4-[(3-chloro-2-fluoro-phenyl}amine]-6-{cis-4-( 3-0xo-piperazin-1-yl)-cyclohexyloxy]-
7-methoxy-quinazoline and 4-[(3-chloro-2-fluora-phenyl)amino]-6-{trans-4-{3-oxo-

piperazin-1-yl}-cyclohexyloxy]-7-methoxy-quinazoline

U0, 00,

K/NH ! l\/NH

The reaction is carried out in 1,2-dichloroethane.

4-[(3-chloro-2-fluoro-phenyl)amino}-6-[cis-4-(3-oxo-piperazin-1-yl)-cyclohexyloxy]-7-
methoxy-quinazoline
Mass spectrum (ESI"): m/z = 500, 502 [M+H]"



PCT/EP2008/051141

The reaction is carried out in tetrahydrofuran
4-[(2-fluoro-5-methyl-phenyl)am
WO 20961085R43-4-(3-0xo-piperazin-1-yi)-cyclohexyloxy]-7- 20
methoxy-quinazoline Mass spectrum (ESI'): m/z = 480 [M+H]' WO
2008/095847 PCT/EP2008/051141 56
4-[(2-fluoro-5-methyl-phenyl)amino]-&4trans-4-(3-oxo-piperazin-1-yl)-cyclo
hexyloxy]- 7-m eth oxy-q uin azo |l i n e Mass spectrum (ESI+): m/z = 480
4-[(3{nMaap-g-fyoro-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-cyclohexyloxyl-
7‘*”9%@43% (%ﬁemethyl phenyl)amino]-6-[cis-4-(3-oxo0-piperazin-1-yl)-
xyloxy]-7-methoxy-quinazoline and
Massisgeofrd fuEro! - 7-phén§DaHo16-
[trans-4-(3-0x0-piperazin-1-yl)-cyclohexyloxy]-7-methoxy-quinazoline F F

cyc
Il NHNH F/ ()N OF N OOtN O NH NH 10 The reaction is carried out

): m/z =498

ycloheéxyloxy]-7-methoxy qumazo Ine Mass
>trans-4-

4~ [(Smemp-ﬁﬁluoro phenyi)ammo 1-6-{(S
pyrrofidid-A-glboRs TPNRMNARINQliREEFe4-(3-0x0-piperazin-1-yl)-
by cyclo h)eq;!yloxy] é%r}?e%xy quinazo 58mﬁe&Mass spectrum (ESI+): m/z = 498
[M+H]' 20 (8)
[(2-fluoro-3-methyl-phenyl)amino]-6-
y]- 7-methoxy-quinazoline and

lyoro-3-methyl-phenyl)aminog,
lghexyl 7-methoxysqui li
exyloxyls7-me oxyb@gazome,:

@3(?@\\5 XL

The reaction is carried out in tetrahydrofuran
4-[(3-chloro-2-fluoro-phenyl)yamino]-6-{(S)-cis-4-[2-(N,N-dimethylaminocarbonyl)

(4) 41[(3e¢f§ﬁwﬁjm,tgrp -phenyliemino}-6-{(S)-cis-4-[2-(N,N- dimethylaminacarbonyl)-
pyrro'l ﬂrq §WE‘§/@¥EBQ9@@?@'H@fﬁ&?ﬁqﬁ@a%ﬁr@%ﬁ@zm 1-yD)-
sgectrum (ESI):

-(N,N dlmethylammocarbonyi)

-4-(3-oxo-piperazin-1-yl)-cyclohe

{3-0xo- piperazi n-1-yl
O

""N

Ve
Vaan
\Y
o

10

pyrrolidin-1-yiJ-cyclohexyloxy]-7-methoxy-quinazoline
15 Mass spectrum (ESI"): m/z = 542, 544 [M+H]

-[(3-chloro-2-fluoro-phenyl)aminol-6-{(S)-trans-4-[2-(N,N-dimethylaminocarbonyl)
pyrrolidin-1-yl]-cyclohexyloxy}-7-methoxy-quinazoline

Mass spectrum (ESI'): m/z = 542, 544 [M+H]
(5) 4-f(3-chloro-2-fluoro-phenyllamino]-6-{(S)-cis-4-[2-(aminocarbonyl!)-pyrrolidin-1-

20
yl]-cyclohexyloxy]-7-methoxy-quinazoline and
4-[(3-chloro-2-fluoro-phenyl)aminol-6-{(S)-trans-4-[2-(aminocarbonyl)-pyrrolidin-1-yl}-
cyclohexyloxy}-7-methoxy-quinazoline

25
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WO 2008/095847 PCT/EP2008/051141 57 NH NH .;"aoo NH NH Cf' C~
The reaction is carried out in tetrahydrofuran. 4-[(2-fl

WO 2¢(6988Hethyl-phenyl)amino]-6-[cis-4-(3-oxo-piperazin-1-yl)-cycloREXyiGapes/051141
]-7- 5 methoxy-quinazoline Mass spectrum (ESI'): m/z = 480 [M+H]'
4-[(2-fluoro-3-methyl-phenyl)ami
noJ-6-[trans-4-(3-oxo-piperazin-1-yl)-e§clohexyloxy]-
7-methoxy-quinazoline 10 Mass spectrum (ESI'): m/z = 480 [M+H]' (9)
4 H3-chloro-2-methyl-phenyl)amino]-6-4€i5-4-(3-oxo-piperazin-1-yl)-

hexyloxy]-?-methoxy-quinazoliNH
Ci ;

Horo-2-methyl-phenyl)amin§}-6-

[tFans-4<(3-ax0-P rz{n-19)-gyglohexyioy
Cl H NH H®
in tefraflydrofuran

N@NNCI’NII\&/ZL
- N

Nt N
4-[(3-ch|oro-2-rn'ethyl-phe@mino]-6-[cis-4-(3-oxo-pipirazin-l-y@cloh
exyloxy]-7- 20 methoxy-quinazoline Mass spectrum (ESI'): m/z = 496, 498

The 1RACHGD [ GPSIRR/BYEBU R ERWAIPBHBB/051141 58
4-[(3-chloro-2-methyl-phenyl)amino]-6-[trans-4-(3-o0xo-piperazin-1-yl)-cycl
hexyloxy]- 7-methoxy-qui li

213 A oo N2 - is-4-[2-(aminocarbonyl)-pyrrolidin-1-yil-

cyclohexyloxyl-7-methoxy-quinazoline

Mass spectrum (ESI"): m/z = 514, 516 [M+H]’

4-[(3-chloro-2-fluoro-phenyl)aminol-6-{(S)-trans-4-[2-(aminocarbony!}-pyrrolidin-1-yi}-
cyclohexyloxy}-7-methoxy-quinazoline
Mass spectrum (ESI™): m/z = 514, 516 [M+H]"

(6} 4-[(2-fluoro-5-methyl-phenyl}aminoc]-6-[cis-4-( 3-oxo-piperazin-1-yl)-cyclohexyloxy]-
7-methoxy-quinazoline and 4-[(2-fluoro-5-methyl-phenyl}amino]-6-firans-4-(3-oxo-

piperazin-1-yl)-cyclohexyloxy}-7-methoxy-quinazoline
F /@:F
- : :NH NH
SoRe! PONS
o O P 7 O
N 0 N N o] N
g g

| I |

The reaction is carried out in tetrahydrofuran.

4-[(2-fluoro-5-methyl-phenyllamino}-6-[cis-4-(3-0xo-piperazin-1-yl)-cyclohexyloxy}-7-
methoxy-quinazoline
Mass spectrum (ESI™): m/z = 480 [M+H]"
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Mass spectrum (ESI'): m/z = 496, 498 [M+H]' 5 (10)
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(3-oxo-piperazin-1-yl)-

WO 200884 yloxy]-7-methoxy-quinazoline and PCT/EP2008/051141

4-[(3-chloro-4-fluoro-phenyl)amino]-6-
[trans-4-(3-ox0-piperazin-1-yl)-cyclohexyloxy]-7-methoxy-quinazoline F\ |
F\CINHCIjjNH INNN"i/O~N O R9 cNO O~0O" NHNH 10 The
reaction is carried out in tetrahydrofuran.

4-[(2flyFeticrebhyiiepiempinahiorankid-Bexpipiiarzin-1lyyyslelshyloxyl-
7- m&?{&éﬂqaiﬂgfﬁﬂﬂéy guinazoline Mass spectrum (ESI'): m/z = 500, 502

Masms{@%ﬁ%ﬁdﬁaﬂubmﬁheﬁﬁl@éﬁﬂﬁﬁw@ [trans-4-(3-oxo-piperazin-1-yl)-cyclo

hexyloxy]- 7-m ethoxy-q u i n azo | i n e Mass spectrum (ESI+): m/z = 500,
502 [M+H]' 20 (11)
(7) 44(RBtdiibroro-Brunrhyhehgyahiatoinelfrdcis(d-6ireiaziyi-y!)-

cycio‘ﬂ@g REOARBRIIANVABENAEAINE 27@, 4-difluoro-3-methyl-phenyl)amino]-6-

chloro-2-fluoro-phenyl)amino]-6-

tranm%:ﬁ@ @4@@?@@@@rézyﬂi@m}%wamwtaxmemgwwaﬁo|me wo
2008/095847 PCT/EP2008/051141 59 FF cINH cINH Il ~O~Np"

1.., cf~ The reaction is carried out in tetrahydrofuran.

oy bel
fecacUilicoqchV

1 K/NH | K/N

The reaction is carried out in tetrahydrofuran.

o

4-[(2,4-difluoro-3-methyl-phenyl)amino]-8-[cis-4-( 3-oxo-piperazin-1-yi)-
cyclohexyloxyl-7-methoxy-quinazoline
Mass spectrum (ESI™): m/z = 498 [M+H]"

4-[(2,4~difluoro-3-methyl-phenyl)aminal-6-[trans-4-(3-oxo-piperazin-1-yl)-
cyclohexyloxy]-7-methoxy-quinazoline
Mass spectrum (ESI"): m/z = 498 [M+H]"

(8) 4-[(2-fluoro-3-methyl-phenyl)aminol-6-[cis-4-( 3-oxo-piperazin-1-yl)-cyclohexyloxy]-
7-methoxy-quinazoline and 4-[(2-fluoro-3-methyl-phenylyamino]-6-{trans-4-(3-oxo-

piperazin-1-yl)-cyclohexyloxy}-7-methoxy-quinazoline



4-[(5-chloro-2-fluoro-phenyl)amino]-6-[cis-4-(3-ox0-piperazin-1-yl)-cyclohe
xyloxy]-7- 5 methoxy-quinazoline Mass spectrum (ESI'): m/z = 500, 502
WO 2@@,@4{}%»84 PCT/EP2008/051141
4-[(5-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(3-o0xo-piperazin-1-yl)-cyclo
hexyloxy]- 7-m eth oxy-qu inazoline 1o Mass spectrum (ESI+): m/z =
500, 502 [M+H]+ (12) 57
4-[(4-fluoro-3-methyl-phenyl)amino]-6-[cis-4-(3-oxo-piperazin-1-yl)-
lohexyloxy]-7-methoxy-quinazolin
’4 -fluoro-3-methyl-phenyl)amino]-

LS (3 0XO- plperazm 1-yl)-cyclohexylox by -methoxy- qumazollne 15
[

F ENK CPg O O~ .,NO II'N RH, carried out
In 4 I o iy
4-[(4Hluorg-3- ) /yl)\qﬁino]-&[cis-&ie -0X0-pipkerazin-1- I)/-a/ﬁohe
xyloxy]-7- 20 methoxy-q ine Mass spectrum (ESI'): m/z = NH

[M+H]+ WO 2008/095847 PCT/EP2008/051141 60
The rggdigindsccarniestiopt phéelypape il i62firans-4-(3-oxo-piperazin-1-yl)-cyclo
hexyloxy]- 7-methoxy-quinazoline Mass spectrum (ESI'): m/z = 480 [M+H]'
5 (13) 4-[(3-fluoro-5-methyl-phenyl)amino]-6-[cis-4-(3-0xo- plPerazm -1- yl%
4-[(2- AuoprSameih rhrarbriah Sz Bligetdddoxo-piperazin-1-yi)-cyciohexyloxy}-7-

5 methdl{Palllosoamethyl-phenyl)amino]-6-
Mass spectrum (ESI™): m/z = 480 [M+H]"

4-[(2-fluoro-3-methyl-phenyl)aminc]-6-[trans-4-(3-oxo-piperazin-1-yl)-cyclohexyloxy}-
7-methoxy-quinazoline
10 Mass spectrum (ESI*): m/z = 480 [M+H]"

(9) 4-[(3-chloro-2-methyl-phenyl)amino]-6-[cis-4-( 3-oxo-piperazin-1-yl)-

cyclohexyloxy}-7-methoxy-quinazoline and 4-{(3-chloro-2-methyl-phenylyaminol-6-

[trans-4-(3-oxo-piperazin-1-yl)-cyclohexyloxy]-7-methoxy-quinazoline

O, U0y

15

H ! k/NH
The reaction is carried out in tetrahydrofuran.
4-[(3-chloro-2-methyl-phenyl)amino]-6-[cis-4-(3-0xo-piperazin-1-yt)-cyclohexyloxy}-7-

20  methoxy-quinazoline
Mass spectrum (ESI): m/z = 496, 498 [M+H]



10

15

20

[trans-4-(3-ox0-piperazin-1-yl)-cyclohexyloxy]-7-methoxy-quinazoline F F
INHNH NN~i~NONI1INO IN'_ 10 The reaction is carried out in

WO 2¢efrap§tofuran. NH PCT/EP2008/051141

4-[(3-fluoro-5-methyl-phenyl)amino]-6-[cis-4-(3-oxo-piperazin-1-yl)-cyclohe
xyloxy]-7- methoxy-quinazoline Ma555§pectrum (ESI+): m/z = 480 [M+H]'
15
4-[(3-fluoro-5-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-cyclo
4-[(3segTexsmethvEeherylipmineheoliran & 41@-oxo-piperazin-1-yl)-cyclohexyloxyl-
7_me(&3(g1&]ﬂggggml¢éhyl)amino]-6-[cis-4-(3-oxo-piperazin-l-yl)-cyclohexyloxy]
-7- 20 methoxy-quinazoline and .
MasgRpaciUphERistipfamtfs-6-98dhstii]3-oxo-piperazin-1- yl
)-cyclohexyloxy]-7-methoxy-quinazoline WO 2008/095847
PCT/EP2008/051141 61 Y'NH Q ~xot. N O | NH The reaction is carried
(10) HltIreinehddivfirphaRybamintnsdsm{a-oxo-piperazin-1-yl)-
cycloWNQASSIT-AE R -RIRRRANHE Uh G YE PRSP f1 o ro-phenylyamino]-6-
Y még%]oxﬁqui_nazoli_ne ass spectrum (ES-?: m/z = 476 [M+ﬁ'_ 2 !
[trangpblB1pXpRETREHY | avhisoC e aMiRXY sl oXSAP Y a0 8ZA 1RG clohexylo
xy]-7- methoxy-quinazoline 10 Mass spectrum (ESI'): m/z = 476 [M+H]'

<l b<l
U0y W0

The reaction is carried out in tetrahydrofuran.

Ci Cl

4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(3-oxo-piperazin-1-yl)-cyclohexyloxy]-7-
methoxy-quinazoline
Mass spectrum (ESI"): m/z = 500, 502 [M+H]"

4-[(3-chloro-4-fluoro-phenyl}amino]-6-[trans-4-(3-oxo-piperazin-1-yl}-cyclohexyloxy]-
7-methoxy-quinazoline
Mass spectrum (ESI™): m/z = 500, 502 [M+H]"

(11) 4-[(5-chioro-2-fluoro-phenyl)aminec]-6-[cis-4-(3-oxo-piperazin-1-yl)-
cyclohexyloxy]-7-methoxy-quinazoline and 4-[(5-chloro-2-fluoro-phenylyamino}-6-
[frans-4-(3-oxo-piperazin-1-yl)-cyclohexyloxy]-7-methoxy-quinazoline



10

15

20

Example 2 15
4-[(3-Chloro-2-fluoro-phenyl)amino]-6-[trans-4-(4-methyl-3-oxo-piperazin-I-

WO 2¢8/@8r867hexyloxy]-7-methoxy-quinazoline | CI NH Prepared by rB&etfrigr008/051141

4-[(3-chloro-2-fluoro-phenyl)amino]]--6-hydroxy-7-methoxy- 20 quinazoline
with (cis)-l-methanesuIphonyloxy-4-%4-methyl-3-oxo-piperazin-l-yl)-
cyclohexane in N-methyl-2-pyrrolidinefie at 125C in the presence of
potassium carbonate. WO 2008/095847 PCT/EP2008/051141 62 The

-a qwing compounds may also be pregﬁfﬁalogously to the Examples
@] ribed above and other methods from the literature: 5 Example
¢I” N6. Shticture (1) CI\NHNC) 148 NVA~¥O (2)CI\NHO.,H F,, N
N ( 0 N = °
Il\ ~ \O\ 0] m o \O"’ 0O
N 0 N/Y N 0 N/\(
| K/NH | k/NH

The reaction is carried out in tetrahydrofuran.

4-[(5-chloro-2-fluoro-phenylamino}-6-{cis-4-(3-oxo-piperazin-1-yl}-cyclohexyloxy]-7-
methoxy-quinazoline
Mass spectrum (ESI*): m/z = 500, 502 [M+H]"

4-[(5-chloro-2-fluoro-phenylyaminol-6-{trans-4-(3-oxo-piperazin-1-yl}-cyclohexyioxy]-
7-methoxy-quinazoline
Mass spectrum (ESI*): m/z = 500, 502 [M+H]"

(12) 4-[(4-fluoro-3-methyl-phenyhamino}-6-[cis-4-(3-oxo-piperazin-1-yl})-
cyclohexyloxy]-7-methoxy-quinazoline and 4-[(4-fluoro-3-methyl-phenyl)amino]-6-

[trans-4-(3-oxo-piperazin-1-yl)-cyclohexyloxy]-7-methoxy-quinazoline

bl pel
fﬁmg L ”

The reaction is carried out in tetrahydrofuran.

4-[(4-fluoro-3-methyl-phenyl)amino]-6-[cis-4-(3-oxo-piperazin-1-yi}-cyclohexyloxy]-7-
methoxy-quinazoline
Mass spectrum (ESI™): m/z = 480 [M+H]"
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15

20

N FNO ~O~H N Carried out according to Example 1 in
tetrahydrofuran Mass spectrum (ESI'): m/z = 528, 530 [M+H]+ (4) CI\'

WO 20¢R{Ge4AN 0...~~ 0 N Carried out according to Example 1 in PCT/EP2008/051141

tetrahydrofuran Mass spectrum (ESI'): m/z = 528, 530 [M+H]+ WO
2008/095847 PCT/EP2008/051141 63 Example No. Structure (5) GI NH
FNil\OO\yl\ (6) CI\NHFN\\080AN N (7) CINHN~O~N\ NOiL

4-[(4-fluoro-3-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-cyclohexyloxy}-
7-methoxy-quinazoline
Mass spectrum (ESIT): m/z = 480 [M+H]"

(13) 4-{(3-fluoro-5-methyl-phenyl)aminoc]-6-[cis-4-(3-0x0-piperazin-1-yl}-
cyclohexyloxy}-7-methoxy-quinazoline and 4-[(3-fluoro-5-methyl-phenyl)amino}-6-

[trans-4-{3-ox0-piperazin-1-yl)-cyclohexyloxyl}-7-methoxy-quinazoline

@ @

The reaction is carried out in tetrahydrofuran.

4-[(3-fluoro-5-methyl-phenyl)amino]-6-{cis-4-(3-oxo-piperazin-1-yl)-cyciohexyloxy}-7-
methoxy-quinazoline
Mass spectrum (ESI™): m/z = 480 [M+H]"

4-(3-fluoro-5-methyl-phenyl)amino}-6-[trans-4-(3-oxo-piperazin-1-yl}-cyclohexyloxyl-
7-methoxy-quinazoline

(14) (R)-4-[(1-phenylethyl)amino]-6-{cis-4-(3-oxo-piperazin-1-yl}-cyclohexyloxy]-7-
methoxy-quinazoline and (R)-4-[(1-phenylethyl)amino}-6-ftrans-4-(3-oxo-piperazin-1-
yl)-cyclohexyloxy}-7-methoxy-quinazoline
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15

20

(8) FCINHi\O.,_AOWN N (9) NHO yN\ ONN O aw (10) NH N g
(12) CI\NHFN\\ O ~O\~NHz N OTI OH WO 2008/095847

WO 28 PEEPP008/051141 64 Example No. Structure (12) CI NH F N BGTikB2008/051141
~NH1 Q OH (13)

61

The reaction is carried out in tetrahydrofuran.

(R)}-4-[(1-phenylethyl)amino]-6-[cis-4-(3-oxo-piperazin-1-yl)-cyciohexyloxy}-7-
methoxy-quinazoline
Mass spectrum (ESI™): m/z = 476 [M+H]"

(R)-4-[(1-phenylethyl)amino]-6-[trans-4-(3-0xo-piperazin-1-yl}-cyclohexyloxyl]-7-

methoxy-quinazoline
Mass spectrum (ESI™): m/z = 476 [M+H]"

Example 2

4-[(3-Chloro-2-fluoro-phenyl)amino]-6-[trans-4-(4-methyl-3-oxo-piperazin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline

jceqehw

Prepared by reacting 4-[(3-chloro-2-fluoro-phenyl)aminc]-6-hydroxy-7-methoxy-
quinazoline with (cis)-1-methanesulphonyloxy-4-(4-methyl-3-oxo-piperazin-1-yl)-
cyclohexane in N-methyl-2-pyrrolidinone at 125°C in the presence of potassium

carbonate.



CINHF\\OeNON\ N/12OH (14) CINHF N\\0' "NOLN ~N OH
(15)\NH CI FINIOOyN\ NI OH (16) CI\NHFNO...A"O~N\ NQL

WO 2@0B{0DB84KH F i O~ O NH2 kN / 0 ilv'~~N OH (18) CI\ NH F N\ \ §§ T/EP2008/051141
A~1~ ONH N ~t(V OH

62

The following compounds may also be prepared analogously to the Examples

described above and other methods known from the literature:

Example No. Structure

(1

o] NH

@ L
Ct N
;\;\N/‘ Z g O\NS
|

© 0
Cl NH
N ? Q

Carried out according to Example 1 in

tetrahydrofuran

Mass spectrum (ESI™): m/z = 528, 530 [M+H]"

(4) 2,

Carried out according to Example 1 in

tetrahydrofuran

Mass spectrum (ESI™): m/z = 528, 530 [M+H]"




WO 2008/095847 PCT/EP2008/051141 65 Example No. Structure (19)
CINHFNOONH NOH (20) CI\NHNO.ON LN OH (21) CINH F

WO 2608085847y ' N OH (22) CI\NH FN\\0.., A\ON 0 OH (23) CI RH/K@008/051141
O k

63

Example No. Structure

(5) CE /@\

(6) i\
ot WNH |
F o. Oyt
OO SHe
¥ 0
b
(7) Y
Ct = NH

® o

©) ®
NH
R o 0‘\/?\’!
N (1) Q
(10) (?
=
o |
N7 =y e O‘\./N\
LA
(11) ~
T,




N O OH OH Carried out according to Example 1 in tetrahydrofuran Mass
spectrum (ESI+): m/z = 503, 505 [M+H]+

WO 2¢8f08R843 4-dihydroxypyrrolidine: cf for example Tetrahedron, 63(B§;T/EP2008/051141
1243-1253; 2006 WO 2008/095847 PCT/EP2008/051141 66 Example
No. Structure (24) CINH FN\-O N O OH OH Carried out according to
Example 1 in tetrahydrofuran Mass &bectrum (ESI+): m/z = 503, 505
[M+H]+_(3R,4R)-3.4-dihydroxypyrrolidine: cf for example Tetrahedron,

63(5k,kafi316998; 2006 (25) CI\ NH F NgiP Nfp! OH Carried out

according to Example 1 in tetrahydrofuran

(12)

o ; ‘hlJH
N 0. OVNHZ
>
N <|) Q

OH

OH

(14) ] /@

(15) m Qﬁj |

oH

(16) -

(17) C/@

" A




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

(3S,4S)-3,4-dihydroxypyrrolidine: cf for example Helvetica Chimica Acta,
WO 2g0/99584167-3181; 2004 (26) CI\NHFN\\O"~N O~ 1..'OH "B /EP2008/051141

Carried out according to Example 1 in tetrahydrofuran Mass spectrum
(ES I+): m/z = 503, 505 [M+H]+ (3S,4S)-3,4-dihydroxypyrrolidine: cf for
example Helvetica Chimica Acta, 87¢$2), 3167-3181; 2004 j WO

2008/095847 PCT/EP2008/051141 67 Example No. Structure (27) CI NH

F O hmpikiNgH

(28) CI\ NH F NI\ 8¢ N@#teOH (29)

(19)

CQ\NH
F EJ\D:D‘O\NO ﬁ\
" i L
OH

(20)

c ; “NH
F 0. o, H
seqobe
S
L [
OH

(21)

@

Ci

f
NH f
N [} ¥
| i
OH

(22)

o

o

NH /
F c.. o
L
N Q
L
OH

(23)

Ct/@NH
F NS 0,
b
" i (on
oH

Carried out according to Example 1 in

tetrahydrofuran
Mass spectrum (ESI™): m/z = 503, 505 [M+H]"

(3R,4R}-3,4-dihydroxypyrrolidine: cf for example
Tetrahedron, 63(5), 1243-1253; 2006




CI\NH F N\\N (30)CINH F NIO..N (31) CINHFN\\~'N (32) ClI\
NHNiO (33) CINH F N I\\O WO 2008/095847 PCT/EP2008/051141

WO 2¢B/eRefthple No. Structure (34) CINH FN\\0.,, v N (35) CI NH GG/€52008/051141
N~O

66

Example No. Structure

& sl
o2 NH
RECHON
kN/ # ? k:}—OH
o

Carried out according to Example 1 in

tetrahydrofuran

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

(3R,4R)-3,4-dihydroxypyrrolidine: cf for example
Tetrahedron, 63(5), 1243-1253; 2006

(25)
o NH
hN/ & ‘?\O\NQ%)H
i
OH

Carried out according to Example 1 in

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

(38,48)-3,4-dihydroxypyrrolidine: cf for example
Helvetica Chimica Acta, 87(12), 3167-3181; 2004

(26) /@
fsoqaet

1OH
l L
OH

Carried out according to Example 1 in

tetrahydrofuran
Mass spectrum (ESI+): m/z = 503, 505 {M+H]}+

(35,45)-3,4-dihydroxypyrrolidine: cf for example
Helvetica Chimica Acta, 87(12), 3167-3181, 2004




Carried out according to Example 1 in tetrahydrofuran or
1,2-dichloroethane Mass spectrum (ESI'): m!z = 514, 516 [M+H1" (36) CI \

WO 200Bf@5M€ N Ny 0 N Carried out according to Example 1 in

PCT/EP2008/051141

tetrahydrofuran or 1,2-dichloroethane Mass spectrum (ESI'): m/z =514,
516 [M+H1+ (37)n CI\NH N ofN F N~ (38) CINHF NLi\0.".~\~\ NN
N WO 2008/095847 PCT/EP2008/0%1741 69 Example No. Structure (39)

CT NH
Example No. Structure
(27)
Ci N
OO
kl‘l/ ?U\NQ"OH
OH
(28) <
Cl S NH
‘KN/ = <|3 O\NQ_-OH
OH
(29) “3
Cl = NH
lN/ Z\O\Nv
| L
(30) <
Ci = NH
F s ..
OO
N ? O\Q
(31) Q
Ci = NH
OO,
U B
e QL
Cl ! NH
SN 0.
L .
Y O\Q—o\
(33)
ot} I';IH
Fy N Q
@?\QNQ.@\




FNNONitO O(40)CI\NHM1 FNO"aON~ ONEO (41)CINH FNN
(42) CINH F N L:N NO (43) CI\NH F O'l~~I1 ~N U’ Carried out

WO 2008451268/G to Example 1 in tetrahydrofuran Mass spectrum (ESI'f 1l/£22008/051141
510, 512 [M+H]' WO 2008/095847 PCT/EP2008/051141 70 Example No.
Structure 68

Example No. Structure

(34)

(3%)

Cl NH

Carried out according to Example 1 in

tetrahydrofuran
or 1,2-dichloroethane

Mass spectrum (ESI®): m/z = 514, 516 [M+H]"

CI/Q\NH
5S40
Ty e
N

Carried out according to Example 1 in

(36)

tetrahydrofuran
or 1,2-dichloroethane

Mass spectrum (ESI"): m/z = 514, 516 [M+H]”

&
CI/Q\Nri
F N Q.
CCCL
i i\/,i,

o AL,
FSCROUN

[ i

(37)

)

o]




(44) D NH F N NC Carried out according to Example 1 in tetrahydrofuran
Mass spectrum (ESI'): m/z = 510, 512 [M+H]+ (45) CINH F N ONa N
WO 2¢8f{0@%t#fed out according to Example 1 in tetrahydrofuran MassPCT/EP2008/051141
spectrum (ESI' ): m/z = 501, 503 [M+H]' (46) CI~-NH (*~" FN % 0.Ta N
Na OH Carried out according to Example 1 in tetrahydrofuran Mass
spectrum (ESI+): m/z =501, 503 [M+H]" (47) NH CI-P, F NCNN

Example No. Structure

(39) < \

[»} NH

kN/ OO‘N/ﬁ
| K/N‘sgo
8

(40) “

o S

(41) c. Q

(42) m /@

(43) CE /@

Carried out according to Example 1 in

tetrahydrofuran

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




NH2 WO 2008/095847 PCT/EP2008/051141 71 Example No. Structure
(48) CI\NH F NN O NH2 (49) CI\NH FNNNH 0(50)cl~NHNNO
WO 268/@583T) CI\NH O N N 00fN (52) cl/0 NH F O, NN PCT/EP2008/051141

70

Example No. Structure

-

Carried out according to Example 1 in

tetrahydrofuran

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

(45) /@
ﬁ@co\@

Carried out according to Example 1 in

tetrahydrofuran

Mass spectrum (ESI"): m/z = 501, 503 [M+H]"

(46) /@
Sy,

Carried out according to Example 1 in

tetrahydrofuran

Mass spectrum (ESI™): m/z = 501, 503 [M+H]"

o Q)
OO0
[

N
G
i

NH,




N, 0(53) CI\NHFIN /~0H N WO 2008/095847 PCT/EP2008/051141
72 Example No. Structure (54) ~~CI'NHFNO,i/a0H iN (55)/CI\
WO 20¢8/¥99847A O OH ry N (56) CINH FN N 00,..a.: i OH (57) CI NIFCT/EP2008/051141

71

Example No. Structure

(48) ] Q

(49) S

(50) Q

(51) ] /@NH

(52) :

(53) ~
o S
N o,
N ) N




FNO”“0NONNH, (58) CI"~NH NONY NH, (59) CINH FO N N NH,
(60) / CI\NH F ~0 N N.:~ NH WO 2008/095847 PCT/EP2008/051141
WO 2008/89&8HDle No. Structure (61) G\NH F N, 0 N~ H (62) CI NH FelRHqe08/051141

H (63) CI\NH
72
Example No. Structure
(54) 3
Ci/i\,/\f

e

o 0.
i oM
e

(55)
Ct MNH
NN
OO
)

> L

(57) -
Ci/ﬁ"/KNH .
Nl/r~>©:o\0\l\di NH
; 2
(58) %\1
I SN
|
(59)

(60) ) @




O FOONN-aN/ (64) CI>NH FV A0.,~NNHi (65) CINH U O N~N
(66) CIFNH\0.,~O N/ONN (67) G\NHF\O IOl NO 7IVI'N i i WO

WO 2005081885847 PCT/EP2008/051141 74 Example No. Structure (68 HFR$008/051141
NH FO. N~Q ~N N (69)

73

Example No. Structure

(61)
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(64)
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(67) /@
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CINH Fry TIN, (70) CI NH F O N3 Hz N N-~q ~N (71) CI\NH FN O
0,~NH1 (72) CI\)NHEN Q.NH2 NONo (73)CI\NHH FOON

WO 20%/0%51@ \NHH O FNVAO.NO 0~ WO 2008/095847
PCT/EP2008/051141 75 Example No. Structure (75) CI\NH H

~KkN
PCT/EP2008/051141

74
Example No. Structure

(68)

EEReN
(69}
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(70) /@
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(71)

F N}%No O%E/NHZ

\/\/\\CLO
(72) /@
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FNOON (76) CINNHH FNV AO0,.0~O~N\ NiN' (77) CI\NH | F N~

0 a0 N~ NN3 (78) NH CIFN\\0,.aON\ ~N N (79) C1 NH
WO 20 BPNH F N~ 01.. AOyN\ NN (81) CI\NH 1 N O'N WO

2008/095847 PCT/EP2008/051141

ENed Mosros1141

75
Example No. Structure
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76 Example No. Structure (82) CI\NH N (83) NH FINS\\ O~ N OH
Carried out according to Example 1 in tetrahydrofuran Mass spectrum

WO 2028819842 = 473, 475 [M+H]" (84) CINH F IN 0.., N a OH Carridd-d{iF2008/051141
according to Example 1 in tetrahydrofuran Mass spectrum (ESI+): m/z =
473,475 [M+H] (85)1 CINH NO %O ~NHz O (86) CI NH

Example No. Structure

(82) c. /@\w
jeeqel

o) AL,
O,

Carried out according to Example 1 in

tetrahydrofuran

Mass spectrum (ESI™): m/z = 473, 475 [M+H]"

“
Cl = NH
L
)
N (8]
[ \j\OH

Carried out according to Example 1 in

(84)

tetrahydrofuran

Mass spectrum (ESI™): m/z = 473, 475 [M+H]"

e Q.

(86) m /@\




"N Ov 1111333 CINHS 0 WO 2008/095847 PCT/EP2008/051141 77 -
---------------- Example No. Structure (87) IN\NHF\\01~~, NO\H NN, 0

WO 2@BIORAS4T N \\ O. N o NH N\ 0 (89)' CI\NH F N\\0 N O NN\PET(8§008/051141
CI\NHFO N\\ "

77

Example No. Structure
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N\ O CI\NHFN\\0+*01y-NMz N0J(92) CINHF NA O, Ov~ y-NH2
N (93) CI/ NH F NI\\ 0,~ O~NNz N ~ ~ ~ WC 2008/095847
WO 2008108982008/051141 78 Example No. Structure (94) CI\ NH F \ CNEP2008/051141
~NHi N\ (95) CI\NH F lu\\O~\O\_N NON (96) CI NH

78

Example No. Structure
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FO.ON NN (97)iCINNHFNW\--N N (98) CI\NHK,'FN\\O, O\N

W0 2 N0 (99)/CI\NHFNO\N/ N (100)CI'NHF~VAO,O~ N
EPPRREE N vV A O O~..N~ N O WO 2008/095847 PCT/EP2008/

79 Example No. Structure (102)

79

d%ﬁ%g%%oosmm 141

Example No.

Structure

(102)

(103)

(104)

(105)

Carried out according to Example 1 in

tetrahydrofuran

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

(106)

o
&
o

(:,:@:? O\N(:EO

Carried out according to Example 1 in

dichloromethane

Mass spectrum (ES!I™): m/z = 502 [M+H]"




CI\NHFN\\O.0L/ N/K N(103) F\NHFNON/aN~O NH (104) F
NH FNO.,NTO N\\CN (105) CIP-NHN N QN ~,NH Carried out
WO 200808684§ to Example 1 in tetrahydrofuran Mass spectrum (ESIt) Tl/£22008/051141

488 [M+H] (106) NH N N 0Q
80

Example No. Structure

(107) )@/

Carried out according fo Example 1 in

dichioromethane

Mass spectrum (ESI™): m/z = 494 [M+H]"

(108) Ji;L

F N \ O(\
T
(109) Q

Carried out according to Example 1 in 1,2-
dichloroethane

Mass spectrum (ESI). m/z = 494 [M+H]"

(110) Q
NQJNZYJ\GO\N/Y(J
| SULN

Carried out according o Example 1 in

dichloromethane

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

F

CI/GENH
@? O\,{/\f\?

(111)




N~ Carried out according to Example 1 in dichloromethane Mass
spectrum (ESIt): m/z = 502 [M+H]+ WO 2008/095847
WO 2808108569008/051141 80 Example No. Structure (107) NH 1IN O RiE52008/051141
N\ Carried out according to Example 1 in dichloromethane Mass
spectrum (ESI'): m/z = 494 [M+H]' (108) F~1~NH FN O. U'N~\GO (109)
NH FN\N/0aO N Carried out accBrding to Example 1 in 1,2-
dic - = :

OOACEixample No. Structure
(112) E/jl
=y NH
N TR o
@jm .
3 LR

Carried out according to Example 1 in

tetrahydrofuran

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

(113) /@

Carried out according to Example 1 in 1,2-

dichloroethane

Mass spectrum (ESI™): m/z = 494 [M+H]"

(114) /@f
0

Carried out according to Example 1 in

dichloromethane

Mass spectrum (ESI*): m/z = 494 [M+H]"

(115) “

N Q
| NN
Carried out according to Example 1 in

dichloromethane

Mass spectrum (ESI): m/z = 502 [M+H]"




Carried out according to Example 1 in dichloromethane Mass spectrum
(ESI): m/z =510, 512 [M+H]' (111) CIN\NHN O1 NNy 0 ~N~W

WO 2086(08f69%847 PCT/EP2008/051141 81 Example No. Structure (1‘?L025’Rﬁ4008’05“4“
9r, N N Nil Carried out according to Example 1 in tetrahydrofuran Mass
spectrum (ESI'): m/z = 488 [M+H]' (113) NH F O N o NN Carried out
according to Example 1 in 1,2- dichi&®ethane Mass spectrum (ESI'): m/z
= 494 [M+H]' (114) F

Example No. Structure

(116)
C NH
0.
N7 R Ry

o
| NN

Carried out according to Example 1 in

dichloromethane

Mass spectrum (ES1*): m/z = 510, 512 [M+H]"
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NH Carried out according to Example 1 in dichloromethane Mass

spectrum (ESI'): m/z = 494 [M+H]' (115) \ NH Carried out according to
WO 208288871 in dichloromethane Mass spectrum (ESI'): m/z = 502 [{#Hg]2008/051141

WO 2008/095847 PCT/EP2008/051141 82 Example No. Structure (116)

CINH N Carried out according to Example 1 in dichloromethane Mass

spectrum (ESI'): m/z = 510, 512 [M+§' WO 2008/095847

PCT/EP2008/051141 83 Example 2 Coated tablets containing 75 mg of
Exampla\@ substance 5 1 tablet core contains: active substance 75.0 mg

calcium phosphate 93.0 mg corn starch 35.5 mg polyvinylpyrrolidone

10.0 mg 10 hydroxypropylmethylcellulose 15.0 m
Coated tablets containing 75 mg of a%:tive substance J

1 tablet core contains:

active substance 75.0 mg
calcium phosphate 93.0 mg
corn starch 35.5mg
polyvinylpyrrolidone 10.0 mg
hydroxypropylmethylcellulose 15.0 mg
magnesium stearate 1.5 mg
230.0 mg

Preparation:
The active substance is mixed with calcium phosphate, corn starch, polyvinyl-
pyrrolidone, 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 polished with
beeswax.

Weight of coated tablet: 245 mg.
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magnesium stearate 1.5 mg 230.0 mg 15 Preparation: The active
substance is mixed with calcium phosphate, corn starch, polyvinyl-
WO 200%/A8R8Hhe, hydroxypropylmethylcellulose and half the specified drio{f§t2208/051141
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 20 using a sdithble machine and mixed with the
rest of the magnesium stearate. This granulate is compressed in a
-making machine to form tablets of the desired shape. Weight of
Tablct8'& mathmg 188 Bdn seauuex:Bstdhestablet cores thus produced are
coated with a film consisting essentially of hydroxypropylmethylcellulose.
The finished film-coated tablets are polished with beeswax. Weight of
Comsoatashtablet: 245 mg. 30 WO 2008/095847 PCT/EP2008/051141 84
Example 3 Tablets containing 100 mg of active substance Composition: 5
1 tablgt ooraldRtains: active substance 100.0 mg lactose 80.0 mg corn starch

activé SLB@aRedyvinylpyrrolidona @oomgyl0 magnesium stearate 2.0 mg

Exa

lactose 80.0mg
corn starch 34.0 mg
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 polyvinylpyrrolidone. After the moist composition has
been screened (2.0 mm mesh size) and dried in a rack-type drier at 50°C it is
screened again (1.5 mm mesh size) and the lubricant is added. The finished mixture
is compressed to form tablets.

Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides and notched on one side.
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220.0 mg Method of Preparation: 15 The active substance, lactose and

starch are mixed together and uniformly moistened with an aqueous
WO 2095/Q888f 6f the polyvinylpyrrolidone. After the moist composition h&& THdep08/051141

screened (2.0 mm mesh size) and dried in a rack-type drier at 50C it is

screened again (1.5 mm mesh size) and the lubricant is added. The

finished mixture is compressed to fdirh tablets. 20 Weight of tablet: 220

mg Diameter: 10 mm, biplanar, facetted on both sides and notched on one
_.mg%.ﬁxa 4WO 2008/095847 PCT/EP2008/051141 85 Example 4 Tablets
Tab!c30RIGHINGIAP A 500ha attiveiseRsiagedcgomposition: 5 1 tablet contains:

active substance 50.0 mg powdered lactose 89.0 mg corn starch 40.0

mg colloidal silica 10.0 mg 10 polyvinylpyrrolidone 10.0 mg magnesium
Comgséeafate 1.0 mg 300.0 mg Preparation: 15 The active substance mixed
with lactose, corn starch and silica is moistened with a 20% aqueous
1 tablgt iGoMaBSrrolidone solution and passed through a screen with a mesh
activizeubislapdam. The granulesgdnieskat 45C, are passed through the same
powz%rggt’@é ain and mixed wﬂ%éh{? r%~:1|%eC|fled amount of magnesium

ets are
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0 mg
300.0 mg

Preparation:

The active substance mixed with lactose, corn starch and silica is moistened with a
20% aqueous polyvinylpyrrolidone solution and passed through a screen with a mesh
size of 1.5 mm. The granules, dried at 45°C, are passed through the same screen
again and mixed with the specified amount of magnesium stearate. Tablets are
pressed from the mixture.

Weight of tablet: 300 mg

die: 10 mm, flat
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20 pressed from the mixture. Weight of tablet: 300 mg die: 10 mm, flat
WO 2008/095847 PCT/EP2008/051141 86 Example 5 Hard gelatine
WO 200848184 containing 150 mg of active substance 5 1 capsule confail&P2008/051141
active substance 50.0 mg corn starch (dried) approx. 80.0 mg lactose
(powdered) approx. 87.0 mg magnesium stearate 3.0 mg 10 approx.
420.0 mg Preparation: The active sifbstance is mixed with the excipients,
passed through a screen with a 15 mesh size of 0.75 mm and
geneously mixed using a suitable apparatus. The finished mixture is
packed into size 1 hard gelatine capsules. Capsule filling: approx. 320 mg

Exa

substance 150 0 mg polyethyleneglycol 1500 550. O mg
polyethyleneglycol 6000 460.0 mg polyoxyethylene sorbitan
1 canpidliggPE4RitEe  840.0 mg 2,000.0 mg 30

active substance 50.0 mg
corn starch (dried) approx. 80.0 mg
lactose (powdered) approx. 87.0 mg
magnesium stearate 3.0 mg

approx. 420.0 mg

Preparation:

The active substance is mixed with the excipients, passed through a screen with a
mesh size of 0.75 mm and homogeneously mixed using a suitable apparatus. The
finished mixture is packed into size 1 hard gelatine capsules.

Capsule filling: approx. 320 mg

Capsule shell:  size 1 hard gelatine capsule.

Example 6

Suppositories containing 150 mg of active substance

1 suppository contains:

active substance 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg

2,000.0 mg
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WO 2008/095847 PCT/EP2008/051141 87 Preparation: After the
suppository mass has been melted the active substance is

WO 2408{A%Teously distributed therein and the melt is poured into chiifedEr2008/051141

moulds. 5 Example 7 Suspension containing 50 mg of active substance
10 100 ml of suspension contain: active substance 1.00 g
carboxymethylcellulose-Na-salt 0.1085 methyl p-hydroxybenzoate 0.05 g
propyl p-hydroxybenzoate 0.01 g 15 glucose 10.00 g glycerol 5.00 g 70%
€ 1 solution 20.00 g flavouring 0.30 g dist. Water ad 100 ml 20
Preparation: The distilled water is heated to 70C. The methyl and propyl

p-hydroxybenzoates together with the glycerol and sodium salt of
After R RGN TR s B o O SR IS R I SRSIRITS SHETAGEAROUSIY
distrifitifaoipd leaEmnienlenanasabidieran driliechdlive rebbitance is added and
homogeneously dispersed therein with stirring. After the sugar, the

sorbitol solution and the flavouring have been added and dissolved, the

Exanfpl8pension is evacuated with stirring to eliminate air. 5 ml of suspension
contain 50 mg of active substance. 30

Suspension containing 50 mg of active substance

100 ml of suspension contain:

active substance 1.00¢g
carboxymethylceliulose-Na-salt 0.10¢g
methyl p-hydroxybenzoate 0.05¢g
propyl p-hydroxybenzoate 0.01g
glucose 10.00 g
glycerol 5.00¢g
70% sorbitol solution 2000¢g
flavouring 0.30¢g
dist. Water ad 100 mi

Preparation:

The distilled water is heated to 70°C. The methyl and propy!l p-hydroxybenzoates
together with the glycerol and sodium salt of carboxymethylceliuiose are dissolved
therein with stirring. The solution is cooled to ambient temperature and the active
substance is added and homogeneously dispersed therein with stirring. After the
sugar, the sorbitol solution and the flavouring have been added and dissolved, the
suspension is evacuated with stirring to eliminate air.

5 ml of suspension contain 50 mg of active substance.



10

16

20

25

WO 2008/095847 PCT/EP2008/051141 88 Example 8 Ampoules
ining 10 mg active substance 5 Composition: active substa
wo zoﬁﬁ‘%%%é%ﬁ\l hydrochloric acid g.s. double-distilled water ad 2.0 ml%%ir@?ooamsmm
Preparation: The active substance is dissolved in the necessary amount of
0.01 N HCI, made isotonic with comygon salt, filtered sterile and
transferred into 2 ml ampoules. 15 Example 9 Ampoules containing 50 mg
Exa oflacgive substance Composition: 20 active substance 50.0 mg 0.01 N
—-El%rochloric acid g.s. double-distilled water ad 10.0 ml Preparation: 25
The active substance is dissolved in the necessary amount of 0.01 N HCI,
' jC Wi &#@% sterile and transferred into 10 ml
C 08/051141 89 Example 10
containing 5 mg of active substance 1
C om&?&%ﬁ: contains: 5 active substance 5.0 mg

active substance 10.0 mg
0.01 N hydrochloric acid q.s.
double-distilled water ad 2.0 mi

Preparation:

The active substance is dissolved in the necessary amount of 0.01 N HCI, made

isotonic with common salt, filtered sterile and transferred into 2 ml ampoules.

Example 9

Ampoules containing 50 mg of active substance

Composition:
active substance 50.0 mg
0.01 N hydrochloric acid g.s.
double-distilled water ad 10.0 ml

Preparation:

The active substance is dissolved in the necessary amount of 0.01 N HCl, made

isotonic with common salt, filtered sterile and transferred into 10 ml ampoules.
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lactose for inhalation 15.0 mg 20.0 mg Preparation: 10 The active
substance is mixed with lactose for inhalation. The mixture is pac I

WO zoggboseéltggm a capsule-making machine (weight of the empty caps%?’edf)gg)%OO&{051141
approx. 50 mg). weight of capsule: 70.0 mg size of capsule =3 15
Example 11 Solution for inhalation f(ﬁ'gwand-held nebulisers containing 2.5
mg active substance 1 spray contains: 20 active substance 2.500 mg

Exa benzalkonium chloride 0.001 mg 1 N hydrochloric acid g.s. ethanol/water

—"‘(@e@éﬁ) ad 15.000 mg 25 Preparation: The active substance and

Capsheizfilkpniwoee itdridetiere dissaivied ib ethafclbtistes (5E&e The pH of
the solution is adjusted with 1 N hydrochloric acid. The resulting solution
is filtered and transferred into suitable containers for use in hand-held

1 capselbiseraieartridges). 30 Contents of the container: 4.5 g WO
2008/095847 PCT/EP2008/051141 90 Patent Claims 1. Bicyclic
heterocycles of general formula RAN .H N 5 N ao:aR b(l},

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 11

Solution for inhalation 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.

ethanol/water (50/50) ad 15.000 mg

Preparation;

The active substance and benzalkonium chloride are dissolved in ethancl/water
(50/50). The pH of the solution is adjusted with 1N hydrochloric acid. The resuiting
solution is filtered and transferred into suitable containers for use in hand-held

nebulisers {cartridges).

Contents of the container: 4.5 g
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wherein Ra denotes a phenyl, 1-phenylethyl or indan-4-yl group, wherein

the phenyl nucleus 1o is substituted in each case by the groups

g%éﬁf' 1 and R2, which may be identical or different, each den%%él%&%%/%“m
hydrogen, fluorine, chlorine, bromine or iodine atom, 15 a C1_4-alkyl,

hydroxy, Ci_4-alkoxy, C2-3-alkenyl gy .C2.3-alkynyl group, an aryl,

aryloxy, arylmethyl or arylmethoxy g é)up, a heteroaryl, heteroaryloxy,
heteroarylmethyl or heteroaryIEegho%% Er.oug, 20 a methyl or methoxy

group substituted by | to 3 fluoft = '5=a cyano, nitro or amino

group, and 25 R3 denotes a hydrogen, fluorine, chlorine or bromine atom

.or ethyl or trifluoromethyl group, WO 2008/095847
’ B’%@?@ﬁi@%ﬁéﬁﬁ% Wﬁ%ﬂfgﬁ@t%g an azetidin-1-yl, pyrrolidin-1-yl,

piperidin-1-yl, homopiperidin-1-yl, morpholin-4-yl, homomorpholin-4-yl,
piperazin-1-yl, 4-(C1.4-alkyl-carbonyl)-piperazin- 1-yl,

4-(C1.4-alkyl-sul brwla)}ﬂiperazin-l-yl, homopiperazin-1-yl, 4-(Ci_4-alkyl-
carbonyl)-homopipergzin-1-yl or

4-(C1.4-alkyl-sulphoAtd)-horkgpipds
di- or trisubstitute(%ﬁy R4

identical or differet angR4 denqtes & e, chlorine, bromine or iodine
atom, 10 a C14-alkyf,\|C2.4-Ikenﬁ or C2.4-a|k§1yl grout)a methyl or

methoxy group substituted by 1 to 3 fluorine atoms, an amino,
C1_4-alkylamino, di-(C1_4-alkyl)amino, C1-4-alkyl-carbonylamino, 1s

wherdle{C1.4-alkyl)-C1.4-alkyl-carbonylamino, C1.4-alkyl-sulphonylamino or

N-(C1.4-alkyl)-C1.4-alkyl-sulphonylamino group, an amino-C1.4-alkyl,
C1l.4-alkylamino-C1.4-alkyl, di-(C1.4-alkyl)amino-C1 4-alkyl,

R? denotes a phenyl, 1-phenylethyl or indan-4-yl group, wherein the phenyl nucleus
is substituted in each case by the groups R* to R®, wherein

R" and R?, which may be identical or different, each denote a hydrogen,

fluorine, chlorine, bromine or iodine atom,

a Cyq-alkyl, hydroxy, Cq.4-alkoxy, Cz.s-alkenyl or Cy.z-alkynyl group,

an aryl, aryloxy, arylmethyl or arylmethoxy group,

a heteroaryl, heteroaryloxy, heteroarylmethyl or heteroarylmethoxy group,
a methy! or methoxy group substituted by 1 to 3 fluotine atoms or

a cyano, nitro or amino group, and

R® denotes a hydrogen, fluotine, chlorine or bromine atom or

a methyl or trifluoromethyl group,
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Cl 4-alkyl-carbonylamino-C1.4-alkyl,

§0C15 4-alkyl)-C1.4-alkyl-carbonylamino- 20 C1.4-alkyl,

idgi ﬁﬁ{/l -sulphonylamino-C1.4-alkyl or N-(C1.4-alkyl)-C1.4-alky
sulphonylamino-Cl-4-alkyl group, a hydroxy, C1.4-alkyloxy or
C1.4-alkyl-carbonyloxy group 25 a hydroxy-C1.4-alkyl,

Cl 4- alkyloxy C14 aIkyI or C1_4-alkyl-carbonyloxy-C1.4-alkyl group, a

4-alkyl- c yano Cl 4 aIkyI -0 nyl, carbox
R® de&\%ﬁ%@&@&ﬁ hqmo}:é(rbgi ﬁ% § g af&”‘?&%ngdé%rbgnyl
morphytiolithyl- mﬁﬁﬁmﬁwm Wiendrmwhémﬂdonwmwhzlmwbn&ﬂep@ﬂrazin-

. A RS 9.

carbdﬁjzlm&bhydnaplmaylFQ&—yI-aH@J(@yaﬂk@is&#amtyhy@mw@lpamrbéfwIgroup
whic @J]fla‘]z/ ﬁ{ I aa”r::lr]nbogcg_a;rbgoﬁr%‘tg g{tu E&ifﬁ in each case, while the substituents
may b@ld@aﬂk;dbmmmﬁeeebbaybim -4- alkyl, pyrrolidin-1-yl-carbonyl-C1.4-alkyl,
piperidin-1-yl-carbonyl-C1_4-alkyl, piperazin-1-yl-carbonyl-C1_4-alkyl, 4 5
C14-alkyl-piperazin-1-yl-carbonyl-C1.4-alkyl or morpholin-4-yl-carbonyl-
CR*4letigtegraifhcriod, 4ratkjtsy Ipremine@r iddifie/sgiphiny|,
C1_4-alkylsulphonyl, aminosulphonyl, C1_4-alkyl-aminosulphonyl or
di-(C1.4-alkyl)amino-sulphonyl group, 10 a
Ca Qrakefkllthanglkeny-atkys, cigratkgisulphinyl-C1.4-alkyl,
C1l.4-alkylsulphonyl- C1.4-alkyl, aminosulphonyl-C1_4-alkyl, C1.4-alkyl-
aminosulphonyl-C1.4-alkyl or di-(C1.4-alkyl)amino-sulphonyl-Cl.4-alkyl
graupetiByhnd watheky e heteubsiitiésthientidactiflusdieRBebeye may
additionally be substituted by an oxo group, R™ denotes a hydrogen atom,
20 a fluorine, chlorine, bromine or iodine atom,
an amino, Cq_s~-alkylamino, di-(C4-4-alkyl)amino, Ci4-alkyi-carbonylamino,

woO 2(8 FCT/EP.?OOS/OS‘] 141

N-(C44-alkyl)-C4.4-alkyl-carbonylamino, Cq.4-alkyl-sulphonylaminoc or
N-(Cq4-alkyl)-C4.4-alkyl-sulphonylamino group,

an amino-Cq.4-alkyl, Cq4-alkylamino-C4.4-alkyl, di-(C1.4-alkyl)amino-Cq_s-alkyl,
Cy4-alkyl-carbonylamino-Cq.s-alkyl, N-(C4_s-alkyl)-C4_4-alkyl-carbonylamino-
Cq.4-alkyl, Cy4-alkyl-suiphonylamino-Ci.q-alkyl or N-(Cq.s-alkyl}-Cq.4-alkyl-

sulphonylamino-C.4-atkyl group,
a hydroxy, C4-alkyloxy or Cq4-alkyl-carbonyloxy group

a hydroxy-Cy.4-alkyl, Ci.4-alkyloxy-Cq.4-alkyl or Cq4-alkyl-carbonyloxy-C+.4-alkyl

group,

a C4-alkyl-carbonyl, cyano, Cqs-alkyl-oxycarbonyl, carboxy, aminocarbonyl,
Ci.4~alkyl-aminocarbony!, di-(C4-alkyl)amino-carbonyl, pyrrolidin-1-yl-
carbonyl, piperidin-1-yl-carbonyl, piperazin-1-yl-carbonyl, 4-C,.4-alkyl-

piperazin-1-yl-carbonyl or morpholin-4-yi-carbonyl group,
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h 25 R5 denot hyd C1.3-alkyl
Wozo%%l%éj where enotes a hydroxy, C1.3-alkyloxy,

a C1_4-alkyl group, a C1.4-alkyl group which is substituted by an R5

5c%?'(?loalkyloxy, amino, C1-3-alkylamino, di-(C1.3-alkyl)amino,
bis-(2-methoxyethyl)-amino, pyrrolidin-1- yl, piperidin-1-yl,
homopiperidin-1-yl, morpholin-4-yl, omorpholin-4-yl, 2-
oxa 5 -aza-bicyclo[2,2,1]hept-5-yl, 3 a- 8- -aza- bicyclo[3.2.1]oct-8-y|,

zablc I 3.2.1]oct-3- era
‘3“ 5‘3”&’/ 1@,? én%’ Qﬁqfﬁ I’or‘ ' s-alkyloxycarbonyl-

&»@M@ﬁmpmﬁaﬂw{-ﬁyl@aﬂw @1W®@0981m%&450ny1 C.z-alkyl, di-
8/051141 93 ino, C lkylcarban apiing
ﬂl%y O%aat?ﬁ’ﬂy Eéﬁ)’ %{ﬁgﬂrp HEroéan y oxlgg/%g&bonvfa%‘md
ap‘imﬁamwwmmmyccaqauwamlpemm%mbpnyi -Cq4-alkyl, 4-
I)amlno ar aml yrr lidli in )
p(ﬁ(éﬁ"(ﬁ%ﬁ BSF‘BSHMa% %?6] razin: h)( qarbony ml(rﬁgﬂfig}1 Eatbony!

41, -SHatkykgiperazin-1- ylcarbonylamlno morpholin-4-ylcarbonylamino
or a C1_4-alkylsulphonylamino group, a hydroxy group, 10 a
C1_4-alkyloxy group, a methoxy or ethyloxy group substituted by 1 to 3

fleoBne-atioytssiiph@R; ﬂl@yWﬂWWic@ismﬂbﬂﬂmmwbyitmrgmp!phonyl,
re R5is as 1 herel f j , 3
Cé’f cyﬁéel 164 Q}P&S“Ap yy oxy tg%j?o(&E %@1@%@ uSZ‘é %‘% r’a hyd

ro pyran-3-yloxy or tetrahydropyran -4-yloxy group, 20 a

tetr?ﬁydr ]rsagig z%l tetr %O%ﬁ‘r%ﬁqu |4| *(yloxy group,

|s stbstittte y a pyr éridinyl or
h@m@mn@mjmh@ngh@ubsﬂﬁyltainmﬂwbalposuldﬁmyalkei ﬁbuqoa%(lwhere

aminosulphonyl-Ci.4-alkyl or di-(Cq.4-alky!l)amino-sulphonyl-C.4-alky! group

and wherein the heterocycles mentioned under R® above may additionally be

substituted by an oxo group,

PCT/EP2008/051141

R denotes a hydrogen atom,

a fluorine, chlorine, bromine or iodine atom,

a Cq.4-alkyl group,

a Cqs-alkyl group which is substituted by an R® group, where

R® denotes a hydroxy, Ci.s-alkyloxy, Cag-cycloaltkyloxy, amino,
C1.3-alkylamino, di-(C4.3-alkyl)amino, bis-(2-methoxyethyl)-amino, pyrrolidin-1-
yl, piperidin-1-yl, homopiperidin-1-yl, morpholin-4-yl, homomorpholin-4-yl, 2-
oxa-5-aza-bicyclo[2,2,1]hept-5-yl, 3-oxa-8-aza-bicyclo[3.2.1Joct-8-yl, 8-oxa-3-
aza-bicyclo[3.2.1]oct-3-yl, piperazin-1-yl, 4-Cq_s-alkyl-piperazin-1-yl,

homopiperazin-1-yl or C4.3-alkyl-homopiperazin-1-yl group or
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25 R6 denotes a hydrogen atom or a C1_3-alkyl group, or a Ci_4-alkoxy
roup which is substituted by a morpholinyl group substituted in t

WO 2@3 i%%%y the group R6, where R6 is as hereinbefore defined, ar?%ﬁEPZGO%E)1141
wherein the 30 pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl groups
mentioned above in the definition of the group Rc may each be
substituted by one or two C1-3-alkyl'Groups, and WO 2008/095847
PCT/EP2008/051141 94 wherein by the aryl groups mentioned in the
d@fiﬁl%ﬁ%ﬂﬁg of éﬁgi%ﬁiﬁ%%%gwsaﬁ]ﬁ%%h |H3é%ﬁéﬁq%§ e é‘fiﬁg%{ﬂ group
wiighasyinmoo G istdiktitotgd drp &g avhierej rarthiecsidibtitadatsinmy be
identica| or different.and b R7 denotes a hydrogen atom. a fluarip .-
AR BB e arie Gk hEs g, pyrroiin-1-
dificaroovatizyhitrif| ysipemeiy - viliidosagiethng, pifkremmétytnaraeylamino,
group, and 10 by the.heterparyl araups mentioned jn. t flniti
o SR R S A AR or
g0 up-alytrgiphiveyvidroiresrgentipned heteroaryl groups are mono- or
disubstituted by the group R7, wherein the substituents may be identical
or different and R7 is as hereinbefore defined, and 15 unless stated

a hydsthgrgrsepthe above-mentioned alkyl groups may be straight-chain or
branched, the tautomers, the stereoisomers, the mixtures thereof and
salts thereof. 20 2. Bicyclic heterocycles of general formula | according to

a C_glalkyldxwbeyepn Ra denotes a phenyl, 1-phenylethyl or indan-4-yl group,
wherein the phenyl nucleus is substituted in each case by the groups R1
to R3, wherein 25 R1 denotes a hydrogen, fluorine, chlorine or bromine

a me#tony, on aibitykytdfiooposadsiyivoe @ty iyiogtoliporine atoms,

a C,.s-alkyloxy group which is substituted by the group R®, where R® is as

hereinbefore defined,

a Cs 7~cycloalkyloxy or Cs.7-cycloalkyl-C4.4-alkyloxy group,

a tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy or tetrahydropyran-4-yloxy group,
a tetrahydrofuranyl-C4.s-alkyloxy or tetrahydropyranyi-C4.s-alkyloxy group,

a Ci.4-alkoxy group which is substituted by a pyrrolidinyl, piperidinyl or
homopiperidinyl group substituted in the 1 position by the group R, where

R® denotes a hydrogen atom or a Cq_s-alkyl group,

or a Cq.4-alkoxy group which is substituted by a morpholinyl group substituted in the 4
position by the group R®, where R? is as hereinbefore defined, and wherein the
pyrrolidinyl, piperidinyl, piperazinyl and morpholiny! groups mentioned above in the
definition of the group R® may each be substituted by one or two Cy3-alkyl groups,
and
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a phenyloxy or phenylmethoxy group, wherein the phenyl moiety of the
above- 30 mentioned groups may optionally be substituted by a fluorine or
WO 209fi517r&*4tom, or WO 2008/095847 PCT/EP2008/051141 95 a pyiidyidxy 0&/0%1141
or pyridinylmethoxy group, wherein the pyridinyl moiety of the
above-mentioned groups is optionall substltuted by a methyl or
trifluoromethyl group, 5 RZ denotes ydrogen fluorine or chlorine atom
or a methyl group and R3 denotes a hydrogen atom, Rb denotes an
azetidin-1 -yl, pyrrolidin-1-yl, piperadin-1-yl, homopiperidin-1 -yl, 10
wher@iﬁ@hﬂﬁ@érﬂglﬁ@mh@énhcﬁi@;dm'ﬂ@ép@éﬁﬁ'mdnyhf the foregoing groups is

-(C1.3-alkyl-ca era2|
meary (0§ A UES AN STBURAA b g B AisHRst e By R siierein
the SQE@Q@Wﬁt@@ﬁﬁvméamﬂMDdiﬁerent and
4-(C1-3-alkyl-sulphonyl)-homopiperazin-1-yl group which may be mono-
or disubstituted in each case by R4, wherein the substituents may be
ideritiehotedieatpaicsh Hidid, deihatene, fdﬂﬂﬂﬂ&@tbmmméiéracaim atom or a

S RN SR

Cﬁsﬁt@il@@hﬁﬂﬂnh@mwﬂimcmethbé@bﬁ@kmbr@ﬁ)agalhwdsuIphonylamlno
group, an amino-C1.3-alkyl, C1_3-alkylamino-C1.3-alkyl,
di-(C1.3-alkyl)amino-C1_3-alkyl, 25 C1_3-alkyl-carbonylamino-C1.3-alkyl,

by thbl{Ebdatid/brélins- m&wﬂw@mmmideﬁr@ﬂ&r@kmﬂ foregoing groups is meant

C1.3-alkyl-su noC13aI C13 3-alk
2 DY ORIV A ETRNY P Aoy T T DSy GRove-mentioned
hetelﬁér@’r@jkylllmmrryi@mmodmu%tltuted by the group R7 wherein the
substituents may be identical or different and R’ is as hereinbefore defined, and

unless stated otherwise, the above-mentioned alky! groups may be straight-chain or

branched,
the tautomers, the sterecisomers, the mixtures thereof and salts thereof.
2. Bicyclic heterocycles of general formula | according to claim 1, wherein

R® denotes a phenyl, 1-phenylethyl or indan-4-yl group, wherein the phenyl nucleus

is substituted in each case by the groups R to R®, wherein
R' denotes a hydrogen, fluorine, chlorine or bromine atom,
a methyi, trifluoromethyi or ethynyl group,
a phenyloxy or phenylmethoxy group, wherein the phenyl moiety of the above-

mentioned groups may optionally be substituted by a fluorine or chlorine atom,

or
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a

WO 2Cl .3-alkyl-carbonyloxy-C1 3-alkyl group, WO 2008/095847
BEPRPY008/051141 96 a C1-3-alkyl-carbonyl, cyano,

hydroxy C1.3-alkyl, C1_3-alkyloxy-C1.3-alkyl or

C1.4-alkyl-oxycarbonyl, carboxy, aminocarbonyl,
C1_3-alkyl-aminocarbonyl or di- (Cl-%glkyl)amino carbonyl- group, 5 a

C1-3-alkylcarbonyl-Ci_3-alkyl, cyano

1.3-alkyl, C1-4-alkyloxycarbonyl-

g%ﬁ}{—ﬂéy 8?3/ 03&!{%%1@ e chloﬁpalw}!{lerem the pyridinyl moiety of the

dldﬁdvé-mbmbamd@mlqmw smamw grbstifltbhlyla4raiitys olphidloyromethyl
C1l-4-alkylsulphinyl, C1.4-alkylsulphonyl, aminosulphonyl,

c¥B

yl-aminosulphonyl or di-(C1.3-alkyl)amino-sulphonyl group, a

C1-4-alkylsulphanyl-C1.3-alkyl, C1-4-alkylsulphinyl-C1.3-alkyl,

Cl-4- Ikkﬁ f‘1 [-C1 3:alkyl, amin uI honIC13aIk 13alk
e RS e og s ) e A S e
group, and wherein the heterocycles mentioned above under Rb - may
Zgﬁht nall%/ege ﬁ stltuted by an oxo group, Rc denotes a hydrogen atom,

roxy gro ma‘?‘élaé alkyloxy group, 25 a methoxy group which is

substituted by one to three fluorine atoms, an ethyloxy group which is

d%n

S e S SR I RS e

mormemﬁﬂﬁtﬁm«wﬂwmhn%wrmmmmw ﬂrhe‘iff(dlnsi_awfmerbbouﬂ mveraziw
1-y1, A9BOTRRN AN s RIRS A LY 9K, 38 AR RSP A LYk guP

carbonyl)-homopiperazin-1-yl or 4-(C,.s-alkyl-sulphonyl)}-homopiperazin-1-yl group

which may be mono- or disubstituted in each case by R?, wherein the substituents

may be identical or different and

R* denotes a fluorine atom,

a Cqz-alkyl group,

an aming, Cqs-alkylamino, di-(Cq_z-alkyl)amino, Cq.s-alkyl-carbonylamino,
N-(C1.3-alkyl)-C.s-alkyl-carbonylamino, C4_s-alkyl-suiphonylamino or
N-{Cq3-alkyl)-Cqs-alkyl-sulphonylamino group,

an amino-C.s-alkyl, C_3-alkylamino-Cq.s-alkyl, di-(C4.z-alkyl)amino-C4.3-alkyl,
C4.z-alkyi-carbonylamino-Cy.z-alkyl, N-(C1.3-alkyl)-Cqs-alkyl-carbonylamino-
Cqs-alkyl, Cys-atkyl-sulphonylamino-Cq.z-alkyl or N-(Cq.s-alkyl)-Cq_3-alkyl-
sulphonylamino-Cq_s-alkyl group,

a hydroxy, Ci.s-alkyloxy or Csz-alkyl-carbonyloxy group,

a hydroxy-Cy_s-alkyl, C.3-alkyloxy-Ci.s-alky! or Cq.s-alkyl-carbonyloxy-Cy.3-alkyl

group,

PCT/EP2008/051141
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WO 2008/095847 PCT/EP2008/051141 97 a propyloxy group which is
substituted in the 3 position by the group R5, wherein R5 is as
WO 2008/@95B&%ore defined, or 5 a butyloxy group which is substituted irl {hE%2008/051141
position by a group R5, wherein R5 is as hereinbefore defined, and
wherein, unless stated otherwise, the above-mentioned alkyl groups may
be straight- chain or branched, 10 th%@automers, the stereoisomers, the
mixtures thereof and salts thereof. 3. Bicyclic heterocycles of general
formula 1 according to claim 1, wherein 15 Ra denotes a 1-phenylethyl,

320y rsoRPTBPatdIUCro-ReMAxFdeBAYH-diBExphenyl,
3-chlg?o-2- Iuoro-phgrgyl,93-chIorof4-fluoro-gher_1yl g?fchlor(st?zc?ﬂuoro-

pREAIOo2ABBRYIs (netAliYhRENNCSARBRY LR prRliypamino-carbonyl-
S-él,wﬁ,-S-methyl-phenyl, 4-fluoro-3-methyl-phenyl,
2,4-difluoro-3-methyl-phenyl, 2,5-difluoro-3-methyl-phenyl,
3-chloro-2-methyl-phenyl or an indan-4-yl group, 20 a

3-ghiqraArhrazsiony-ehenyikA-care-4ch(3-Augrobenamsyyehealy!-
g&g{;%i&?(é’gfm%%?Wﬁwa%id'&%ﬁg Oﬁgmggggrl'bonyI-C1_3-aEkyi

3-gnethyt 4l rmeivinyeeban Oy ERYEGYbUD,
3-chloro-4-(pyridin-3-yloxy)- phenyl or
3-chloro-4-[(6-methyl-pyridin-3-yl)oxy]-phenyl group, 25 Rb denotes an

azetgin-Ani Spieda- € y- sieasamimityl, dorphielisdpyo mpesazinesuihonyl,
4-(Cl_3-alkyl-carbon Iz‘-piperazin-l-y or

. N-1-yl :
2 tow-3larkArain BRI b aF it Tyl AR WREPEE AHEY or
_disub_stituted_in each case by R4, wherein the _substituents may be
identical or different and 30 Rﬁyﬂenotes a Iluonﬂ?maﬂt%% _alkyl,

a Cy4-alkylsulphany!-C_s3-alkyl, Cs.4-alkylsuip

C1.4-alkylsulphonyl-C4_s-alkyl, aminosulphonyl-C4.s-alkyl, Cq.3-alkyl-
aminosulphonyl-Cq_s-alkyl or di-(Cq_s-alkylyamino-sulphonyl-C4_s-alkyl group,
and wherein the heterocycles mentioned above under RP - may additionally be

substituted by an oxo group,

R denotes a hydrogen atom,

a hydroxy group,

a Cq.s-alkyloxy group,

a methoxy group which is substituted by one to three fluorine atoms,

an ethyloxy group which is substituted in the 2 position by an R® group, wherein
R°® denotes a hydroxy, Cq.s-alkyloxy, amino, Cq.3-alkylamino, di-
(Cys-alkyhamino, bis-(2-methoxyethyl)-amino, pyrrolidin-1-yl, piperidin-1-yi,

morpholin-4-yl, homomorpholin-4-yi, piperazin-1-yl or a 4-C4_s-alkyl-piperazin-

1-yl group,
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WO 2008/095847 PCT/EP2008/051141 98 a C1.3-alkyl group, an amino,
C1.3-alkylamino, di-(C1.3-alkyl)amino, C1-3-alkyl-carbonylamino,

WO 2GQ8(e9p &t a\kyl)-C1.3-alkyl-carbonylamino, C1_3-alkyl-sulphonylanfifrd GF5008/051141
N-(C1.3-alkyl)-C1.3-alkyl-sulphonylamino group, an amino-C1.3-alkyl,
C1.3-alkylamino-ClI-3-alkyl, di-(C1.3-alkyl)amino-C1.3-alkyl,
C1_3-alkyl-carbonylamino-C1 3-alky59,7
N-(C1.3-alkyl)-C1.3-alkyl-carbonylamino- C1.3-alkyl,
C1_3-alkyl-sulphonylamino-C1 3-alkyl or N-(C1.3-alkyl)-C1.3-alkyl 10

a proé?i@i@??ﬁ/@[ﬁ'%@H-%‘@Uﬂéﬂfﬂéﬁ,iﬁ PR SEbB R RIP R®, wherein R’
. C1-3-alkyl-carbonyloxy group, a hydroxy-C1.3-alkyl,
is as pareinheirrg/defigedkf or C1.3-alkyl-carbonyloxy- 15 C1.3-alkyl group, a
C1.3-alkyl-carbonyl, cyano, C1.4-alkyl-oxycarbonyl, carboxy,
aminocarbonyl, C1.3-alkyl-amingcarbonyl or_o_Ii-(Cl.3-a|kyI)amj;no-carb,onP&I5 )
a butgasingmyR WIS GILFHBIGAC ehBR LR 2 gl . wherein R is as

hereifbeféralddanxyearenyl- C1-3-alkyl- group, aminocarbonyl-C1 3-alkyl,
C1.3-alkylaminocarbonyl-C1 3-alkyl or

di-(C1_3-alkyl)aminocarbonyl-C1.3-alkyl group, 25 a C1.4-alkylsulphanyl,

wher&a, 4mikylsyiabaybirdnidiadk viss lhonylrninassdpaienyroups may be straight-
. C1.3-alkyl-aminosulphonyl or di-(C1.3-alkyl)amino-sulphonyl group, a
chainof krgiiigdphanyl-c1.3-alkyl, C1-4-alkyisulphinyl-C1_3-alkyl,
C1.4-alkylsulphonyl-C1.3-alkyl, aminosulphonyl-C1_3-alkyl, C1-3-alkyl 30

aminosulphonyl-C1.3-alkyl or di-(C1-3-alk Ino- h -C1.3-alkyl
e N A e e e

heterocycles mentioned above under Rb may additionally be

3. Bicyclic heterocycles of general formula 1 according to ciaim 1, wherein

R? denotes a 1-phenylethyl, 3-ethynyiphenyl, 3-bromo-2-fluoro-phenyl, 3-bromo-4-
fluoro-phenyl, 3-chloro-2-fluoro-phenyl, 3-chloro-4-fluoro-phenyl, 5-chloro-2-flucro-
phenyl, 2-fluoro-3-methyl-phenyl, 2-fluoro-5-methyl-phenyl, 3-fluoro-5-methyl-phenyl,
4-fluoro-3-methyl-phenyl, 2,4-difluoro-3-methyl-phenyl, 2,5-difluoro-3-methyl-phenyl,
3-chloro-2-methyl-phenyl or an indan-4-yi group,

a 3-chloro-4-benzyloxy-phenyl, 3-chioro-4-[(3-fluoro-benzyljoxy]-phenyl, 4-(pyridin-3-
yloxy)-phenyl, 4-[{6-methyl-pyridin-3-yhoxyl-phenyl, 3-methyl-4-(pyridin-3-yloxy)-
phenyl, 3-methy!-4-[(6-methyl-pyridin-3-yl)oxy]-phenyl, 3-chloro-4-(pyridin-3-yloxy)-
phenyl or 3-chloro-4-[(6-methyi-pyridin-3-yioxy]-phenyl group,

R denotes an azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, piperazin-1-
yl, 4-(Cq.z-alkyl-carbonyl)-piperazin-1-yl or 4-(C4_z-alkyl-sulphonyl)-piperazin-1-yl
group which may be mono- or disubstituted in each case by R*, wherein the

substituents may be identical or different and

R* denotes a fluorine atom,
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substituted by an oxo group, R denotes a hydrogen atom, 5 a methoxy
or ethyloxy group, an ethyloxy group which is substituted in the 2 position

WO 2§08/1988roup R5, wherein 10 R5 denotes a hydroxy, methoxy, ethbky/EP2008/051141

amino, dimethylamino, diethylamino, bis-(2-methoxyethyl)-amino,
pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, homomorpholin-4-yl,
piperazin-1-yl, 4-methylpiperazin-1-ﬁ%r 4-ethylpiperazin-1-yl group, 15 a
propyloxy group which is substituted in the 3 position by the group R5,
whremakey! @raghereinbefore defined, or a butyloxy group which is
substituted in the 4 position by the group R5, wherein R5 is as
hereinbefore defined, and 20 wherein, unless stated otherwise, the

aBoVAREhtioneddpraRRt K MR e fann Bl REReBYIRRIINO.
taytpmeLaithp-sietenisamars oaaniures, thenrof s iseksi dheredbr 25

4. BI(@/CHC heterocycles of general formula | according to claim 1, wherein
RY¥-dencrddi-BremietrsiiRiemy AT 8P Wchioro-2-fluoro-phenyl,
3-chloro-4- fluoro-phenyl, 5-chloro-2-fluoro-phenyl,

2-fluoro-3-methyl-phenyl, 2-fluoro-5-methyl- 30 phenyl, .
3@@@@1@%@1&1@ |;szﬁhiy@81@9ﬁ@wﬁmn9|:(§mﬁiﬁw}6t@i.rpﬁéw-a!ky!,
plasnyhiRyplifiermdrnesog pharyl, R=c0losafynety)-aieneebaiylamino-
indan-4-yl group, WO 2008/095847 PCT/EP2008/05% 41 '100.Rb
dériorddkih SreraiivrsHIRRRRMRRAIRCYE pipll R N1 GrarpHoiih Ggralkyl-

PipgkaTdiniadirfb(C LSl bearponyl)-piperazin-1-yl or
4-(C1.3-alkyl-sulphonyl)-piperazin-1-yl

a hydroxy, Cq.3-alkyloxy or Cy.z-alkyl-carbonyloxy group,

a hydroxy-C1.s-alkyl, Cqs-alkyloxy-Cqs-alkyl or Cq.5-alkyl-carbonyloxy-
Ci.s-alkyl group,

a Cqs-alkyl-carbonyl, cyano, Cq4-alkyl-oxycarbonyl, carboxy,
aminocarbonyi, C4_s-alkyl-aminocarbonyl or di-(C4.s-alkyl}amino-carbonyi

group,

a Cq.z-alkylcarbonyl-Cq3-alkyl, cyano-Cq.3-alkyl, Cs.4-alkyloxycarbonyl-
C1.3-alkyl- group, aminocarbonyl-Cq.s-alkyl, Cq.z-alkylaminocarbonyl-C.z-alkyl
or di-(C1-alkylyaminocarbonyl-Cq.s-alkyl group,

a Cq4-alkylsulphanyl, Cys-alkylsulphinyl, C4-alkylsuiphonyl, aminosulphonyi,

C1s-alkyl-aminosulphonyl or di-(C4_s-alkyl)amino-sulphonyl group,

a Cy.q-alkylsulphanyl-Cy.3-alkyl, Cq4-alkylsulphinyl-Cq-alkyl,
Ci.galkylsulphonyi-C4.3-alkyl, aminosulphonyl-C4_s-alkyt, Cq.3-alkyl-
aminosulphonyl-Cqs-alkyl or di-(C4.s-alkyl)amino-sulphonyi-C_s-alkyl group,
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group which may be mono- or disubstituted in each case by R4, wherein
the 5 substituents may be identical or different and R4 denotes a fluorine

WO 2e48#P584C 1.3-alkyl group, 10 an amino, C1.2-alkylamino, PCT/EP2008/051141

di-(C1-2-alkyl)amino, C1_2-alkyl-carbonylamino,
N-(C1.2-alkyl)-C1.2-alkyl-carbonylamino, C1_2-alkyl-sulphonylamino or
N-(C1.2-alkyl)-C1.2-alkyl-sulphonylafffino group, 15 an amino-Cl-2-alkyl,
C1_2-alkylamino-C1.2-alkyl, di-(C1 2_—a|ky|)amino-C1.2-aIIg}/I, .
cand-wikeraigrishirisineycesamgiioned above under R™ may additionally be

Ng‘%g{-@@l@)—@é@@@g&ﬁw lonylamino- C1-2-alkyl,
C1.2-alkyl-sulphonylamino-C1.2-alkyl or N-(C1_2- alkyl)-C1-2-alkyl-
sulphonylamino-C1.2-alkyl group, 20 a hydroxy, C1.2-alkyloxy or

R® dénbié@iyarsbRRY aH-group, a hydroxy-C1.2-alkyl,
C1.2-alkyloxy-C2.4-alkyl or C1_2-alkyl-carbonyloxy-C1_2-alkyl group, 25

a C1.2-alkyl-carbonyl, cyano, C1.2-alkyl-oxycarbonyl, carboxy,

a me%%pga@gpwxﬁy@ug[kyl-aminocarbonyl or
di-(C1.2-alkyl)amino-carbonyl group, a C1.2-alkylcarbonyl-C1.2-alkyl,
cyano-C1.2-alkyl, C1.2-alkyloxycarbonyl-Cl.2-alkyl group,

an etBN SMGdZalivhstilid@iviaminpeaine A the BsubaR divBRerein
(C1-2-alkyl)aminocarbonyl-C1.2-alkyl group, a C1-2-alkylsulphanyl,
C1.2-alkylsulphinyl or C1.2-alkylsulphonyl group, WO 2008/095847

PRY Ed1A08/H 9 dtd ) Hhétlok?-atkyley ritamd: @lmétAlgino, diethylamino,
C1.2-alkylsulphinyl-C1_2-alkyl or C1_2-alkylsulphonyl-C1_2-alkyl g[oulia,
5 RisdArRetinwethytsrseite SN dvanBIRe A b mggpholin-4-yi,

aggienaty o IsHBSHtUSRLRYAN A9 drviHBipiieaeian.a Yydogen atom,
4-ethylpiperazin-1-yl group,

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

is as hereinbefore defined, or

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

as hereinbefore defined, and

wherein, unless stated otherwise, the above-mentioned alkyl groups may be straight-

chain or branched,
the tautomers, the stereoisomers, the mixtures thereof and salts thereof.
4. Bicyclic heterocycles of general formuia | according to claim 1, wherein

R? denotes a 1-phenylethyl, 3-ethynylphenyl, 3-chloro-2-fluoro-phenyl, 3-chloro-4-
fluoro~-phenyl, 5-chloro-2-fluoro-phenyl, 2-fluoro-3-methyl-phenyl, 2-fluoro-5-methyl-
phenyl, 3-fluoro-5-methyl-phenyl, 4-fluoro-3-methyl-phenyl, 2,4-difluoro-3-methyi-
phenyl, 2,5-difluoro-3-methyl-phenyl, 3-chloro-2-methyl-phenyl or an indan-4-yl

group,
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1o a methoxy, ethyloxy or 2-(methoxy)-ethyloxy group, a
2-(morpholin-4-yl)ethyloxy, 3-(morpholin-4-yl)propyloxy or 4-(morpholin-4-

WO 20pRRSTIRY group, 15 the tautomers, the stereoisomers, the mixtuf@s!/EP2008/051141
thereof and salts thereof. 5. Bicyclic heterocycles of general formula |
according to claim 1, wherein Ra denotes a 1-phenylethyl,
3-chloro-2-fluoro-phenyl, 3-ch|oro-4-T%ro-phenyl, 520
chloro-2-fluoro-phenyl, 2-fluoro-3-methyl-phenyl, 2-fluoro-5-methyl-phenyl,
3-fluoro-5- methyl-phenyl, 4-fluoro-3-methyl-phenyl,

R® dehbteiflyara-3tapihyyphambidis oy -greiedivl rhemibasaslindan: 4iderazin-1-

roup, 25 Rb denotes an azetidin-1-yl, pyrrolidin-1-yl. piperidin-1-yl,

v, 4-fhophbin-cappend)eipersiiavin. eht droup s Welosy ireiRgrazin-1-y!

grousiapRstituiadte aaciocaraiBdinnbeisiedbn salstiyerts Watde the
identical or different and R4 denotes a methyl, hydroxy, cyano,

substitvanie srye, IFRMCRIAMDIEISAN8r 30 dimethylamino-carbony
group, and R denotes a methoxy group, WO 2008/095847
PCJ]/EP2008/051141 102 the tautomers, the stereoisomers, the mixtures
thEredPAAES A LUPRRELR I8N The following compounds of general formula
| according to claim 1: 5 (a)
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[cis-4-(morpholin-4-yl)-cyclohexyloxy
-7 GrienRy)-g[RRz0line, (b)
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(morpholin-4-yl)-cyclohexylo
xy]- 10 7-methoxy-quinazoline, (¢ . ,
R e T R R e e e )

lee?@ﬁ%ﬂﬂg)%d{@%lﬁ?%&?ﬁﬂbhvwgihtﬁ!;(?,{lé-é@%yz—;ﬁpc?onylaminci gr
4-[(3-chloro-2-fluoro-phenyl)aminol-6-[(R)-trans-4-(3-hydroxy-pyrrolidin-1-
ek s A A e B Rl

an amino-Cs.p-alkyl, Cq2-alkylamino-Cqz-alkyl, di-(C+.-alkyl)amino-C.s-alkyi,

C1p-alkyl-carbonylamino-Cq.g-alkyl, N-(Cq_2-alkyl)-C4.,-alkyl-carbonylamino-
Ci.2-alkyl, Ciz-alkyl-sulphonylamino-Cq.-alkyl or N-(Cq.2- alkyl)-C.o-alkyl-

sulphonylamino-Cq.-alkyl group,

a hydroxy, Ci.o-alkyloxy or Cq.z-alkyl-carbonyloxy group,

a hydroxy-Cq.po-alkyl, Cq.2-alkyloxy-Cos-alkyl or Cqp-alkyl-carbonyloxy-Cqo-alkyl
group,

a Csp-alkyl-carbonyl, cyano, Cyo-alkyl-oxycarbonyl, carboxy, aminocarbonyl,

Cqp-alkyl-aminocarbonyl or di-(C4_.-alkyl)amino-carbonyl group,
a Cyz-alkylcarbonyl-Cy.2-akkyl, cyano-Cqo-alkyl, Cso-alkyloxycarbonyl-Cq.o-alkyl
group, aminocarbonyl-Cq.p-alkyl, Cso-alkylaminocarbonyl-Cqo-alkyl or di-

(C+.2-alkyl)aminocarbonyl-C4.z-alkyl group,

a Cy.p-alkylsulphanyl, Cq..-alkylsulphinyl or Cy.p-alkylsulphonyl group,
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(e)
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(S)-cis-4-(3-hydroxy- pyrrolldln 1- g
WO 208%/49§94exyloxy]-7-metho xy-quinazoline , 20 (f) PCT/EP2008/051141
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(S)-trans-4-(3-hydroxy-pyrrolidin-1-y
[)- cyclohexyloxy]-7-methoxy-quinazoline, (g)
4-[(3-chloro-2-fluoro-phenyl)amino]- é%s 4-(3-oxo-piperazin-1 -yl) 25
cyclohexyloxy]-7-methoxy-quinazoline, (h)
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-
cycleh gh@;,y z -
)épl@, E)I%{ro Ziﬁégﬁiﬁ phe 2%;1;(113)%(?]”%6?('8 C|slafhfg§’/(ENC1 palktor
d| riyhzesArdiEiRéRy 1]-cyclohexyloxy]-7-methoxy-quinazo
line, WO 2008/095847 PCT/EP2008/051141 103 (j)
4- [(3 chloro 2 fluoro-phenyl)a mino]-6-{(S)-trans-4-[2-(N, N,
difst m%rpwﬁﬁ.mmm aeﬁéw@%ﬁfﬁm@}%ﬂﬂdmona"v be

Q@lﬁﬁéﬂ’ﬂiﬂgd% n oXo group, _ _ _
4-[(3-chloro-2-tluoro-phenyl)amino]-6-{(S)-cis-4-[2-(aminocarbonyl)-pyrroli
din- 1-y1]-cyclohexyloxy]-7-methoxy-quinazoline, (I)

R® dé}—;&%@l@lw%agﬁrgr@,lﬁenyl)ammo] -6-{(S)-trans-4-[2-(aminocarbonyl)
pyrrolidin-1-yl]-cyclohexyloxy]-7-methoxy-quinazoline, 10 (m)
4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(4-methyl-3-oxo-piperazin-1

a methbxgyelahexylexgd-{fiaesigrethyioRagedipe, () _
4-[(2-fluoro-3-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)- 15

cyclohexyloxy]-7-methoxy-quinazoline, (0)

a 2-( b it S RERIG-Bh S Rele-dUansrdpidaycop g rasibtolh=4-
cyclo hexyloxy]-7-methoxy-quinazoline, 20 (p)

yhbulAexifikiRro-3-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-

the tautomers, the sterecisomers, the mixtures thereof and saits thereof.
5. Bicyclic heterocycles of general formula | according to claim 1, wherein

R? denotes a 1-phenylethyl, 3-chloro-2-fluoro-phenyl, 3-chioro-4-flucro-phenyl, 5-
chloro-2-fluoro-phenyl, 2-fluoro-3-methyl-phenyl, 2-fluoro-5-methyl-phenyl, 3-fluoro-5-
methyi-phenyl, 4-fluoro-3-methyl-phenyl, 2,4-difluoro-3-methyl-phenyt, 3-chloro-2-
methyl-phenyl or an indan-4-yl group,

R® denotes an azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, morphoiin-4-yl or 3-oxo-
piperazin-1-yl group which may be mono- or disubstituted in each case by R*,

wherein the substituents may be identical or different and

R* denotes a methyl, hydroxy, cyano, aminocarbonyl, methylamino-carbonyl or

dimethylamino-carbonyl group, and

R denotes a methoxy group,
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WO 2Q83498%8Xyloxy]-7-methoxy-quinazoline 25 and the salts thereof.

cyclohexyloxy]-7-methoxy-quinazoline and (q)
4-[(3-chloro-2-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-

I y-phenyl) 16 ( PP 7P)é)f/EP2008/051141
Physiologically acceptable salts of the compounds according to at least
one of claims 1 to 6 with inorganic or_agrganic acids or bases. 30 WO
2008/095847 PCT/EP2008/051141 %4 8. Pharmaceutical compositions,
containing a compound according to at least one of claims 1 to 6 or a
physiologically acceptable salt according to claim 7 optionally together

the taMibHeEae OhBQIErREFREHS RSt tidamnisrdoP aHise gt atberapeund

(d)

(e)

(f)

(9)

(h)

according to at least one of claims 1 to 7 for preparing a pharmaceutical
composition which is suitable for the treatment of benign or malignant

tumRUSHAN HRECBIABONHeR angdreatnathafidiseasesdhthe avays:and
lungs and for the treatment of diseases of the gastro-intestinal tract and
the bile duct and gall bladder. 10 10. Process for preparing a

phafmasutisa-a0BIBSNYBasarding-pislainniorsheliacieyisey dotiedoxyl-7-

compound according to at least one of claims 1 to 7 is incorporated in
ofRPrSraYiRgEeifers and/or diluents by a non-chemical method. 15
11. Process for preparing the compounds of general formula | according

gﬂﬂ%rp%l%r%z?ﬁlgg?@%%%ﬁ)%mi%%?@%t?a%%rﬂ? rlrjlggp%];)ﬁrea—nﬁg/ﬂ—@yr(r:ri]&l%xyloxy]-

7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(R)-cis-4-(3-hydroxy-pyrrolidin-1-yl)-

cyclohexyloxyl-7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenylyamino}-6-[(R)-trans-4-(3-hydroxy-pyrrolidin-1-yi)-

cyclohexyloxy]-7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenyl)amino}-8-[(S)-cis-4-(3-hydroxy-pyrrolidin-1-yf)-

cyclohexyloxyl-7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenyl)amino]-6-[(S )-trans-4-(3-hydroxy-pyrrolidin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline,

4-{(3-chloro-2-fluoro-phenyl)amino]-6-{cis-4-(3-oxo-piperazin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline,

4-[(3-chloro-2-fiuoro-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline,

4-[(3-chloro-2-fluoro-phenyl)amino}-6-{(S)-cis-4-[2-(N,N-

dimethylaminocarbonyl)-pyrrolidin-1-yl}-cyclohexyloxy]-7-methoxy-quinazoline,
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wherein Ra and Rc are as hereinbefore defined, is reacted with a
compound of general formula25zb R ,(lll) WO 2008/095847
WO 205¢/§96893008/051141 105 wherein Rb is as hereinbefore defined ahF72008/051141
denotes a leaving group, or 5 b) a compound of general formula R\N,H N
~N R ZZ (IV) wherein 10 R and Rc are as hereinbefore defined, and Z2
denotes a leaving group, is reacted Wih a compound of general formula
H-Rb ,(V) 15 wherein Rb is as hereinbefore defined, or c&la compound of

() gériéparRiprRnkalROT-RILDY I RHRO ror{(Rhbirasis-4-12-(N
dimethylaminocarbonyl)- pyrrolidin-1-ylJ-cyclohexyloxyl-7-methoxy-

quinazoline,

(k)  4-[(3-chloro-2-fluoro-phenyl)amino]-6-{(S)-cis-4-[2-(aminocarbonyl)-pyrrolidin-

1-yl]-cyclohexyloxyl-7-methoxy-quinazoline,

() 4-[(3-chioro-2-flucro-phenyl)amino]-6-{(S)-trans-4-[2-(aminocarbonyl)-
pyrrolidin-1-ylj-cyclohexyloxy]-7-methoxy-quinazoline,

(m)  4-[(3-chloro-2-fluoro-phenyl)amino]-6-[trans-4-(4-methyl-3-oxo-piperazin-1-yl)-
cyclohexyloxy]-7-methoxy-quinazoline,

(n)  4-[(2-fluoro-3-methyl-phenyl}amino]-6-[trans-4-{3-oxo-piperazin-1-yl)-
cyclohexyloxyl-7-methoxy-quinazoline,

(0)  4-[(2-fluoro-5-methyl-phenyl)aminol-6-[trans-4-(3-oxo-piperazin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline,

(p)  4-[(2,4-difluoro-3-methyl-phenyl)amino]-6-[trans-4-(3-oxo-piperazin-1-yl)-

cyclohexyloxy]-7-methoxy-quinazoline and

(q)  4-[(3-chloro-2-methyl-phenyllamino]-6-{trans-4-(3-oxo-piperazin-1-yl)-
cyclohexyloxyl-7-methoxy-quinazoline

and the salts thereof.

7. Physiologically acceptable salts of the compounds according to at least one of

claims 1 to 6 with inorganic or organic acids or bases.
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Ra and R are as hereinbefore defined, is reacted with a compound of
general formula 25 WO 2008/095847 PCT/EP2008/051141 106 H-Rb

WO 200%/1958ferein Rb is as hereinbefore defined, or 5 d) a compound’ &f /FP2008/051141
general formula (VIII) O O HN N aRc Rb (VIII), 10 wherein Rb and R are
as hereinbefore defined, is reacted with a halogenating agent to form an
intermediate compound of general f&%hula (1X), Z3 N alRC~CLR b (IX), 15
wherein Rb and R are as hereinbefore defined and Z3 denotes a halogen

8. aldmransaricd aesneHiRIS AT RINRHBRIMIYEHEARTRIINGIDS! least
one oR&AIIE Pt ngﬁ’ﬂ”'ﬁﬂ?ié]dﬁ?giéa%ﬁ/ hricinbaipcesdrinedraing eraelite 7

_ prepare compounds of general formula | wherein R denotes one of the
optiongly leariRRbMEE epacHANPSUBSRITLIBH SIS RS BFSINE ™S a compound
of general formula WO 2008/095847 PCT/EP2008/051141 107

9. Use of a compound according to at least one of claims 1 to 7 for preparing a
pharmaceutical composition which is suitable for the treatment of benign or malignant
tumours, for the prevention and treatment of diseases of the airways and lungs and
for the treatment of diseases of the gastro-intestinal tract and the bile duct and gall
bladder.

10.  Process for preparing a pharmaceutical composition according to claim 8,
characterised in that a compound according to at least one of claims 1to 7 is

incorporated in one or more inert carriers and/or diluents by a non-chemical method.

11.  Process for preparing the compounds of general formula | according to claims

1 to 8, characterised in that

a) a compound of general formula

R‘“‘\N,H
(01§
NI ~ H
L~ N
(1)

wherein

R? and R® are as hereinbefore defined, is reacted with a compound of general

4
::\Rb

formula

(H1)



R\NoH a\ O eN'/O Rb 1 H (XI) wherein Ra and Rb are as hereinbefore
defined, is reacted with a compound of general formula’5 Z4 - R ,(XII)

WO 20QBERSH RC'is as hereinbefore defined and Z4 denotes a leaving §folipFap0s/051141
10 f) In order to prepare compounds of general formula | wherein R
denotes one of the above-mentioned alkyloxy groups which is substituted
by an optionally substituted amino, #¥ylamino or dialkylamino group or by
an optionally substituted heterocyclic group bound via an imino nitrogen
atom, a compound of general formula Ral-1,H \\O_aRb 015 LN

wher&R(CH2)a,4-Z5 (X111), wherein Ra and Rb are as hereinbefore defined

, . and Z5 denotes a leaving group, is reacted with ammonia, a

R’ is asriassbmfey copebne2ednétifreatekAaaanind @iEddpariine or an imino
compound or the suitable salts or derivatives thereof, or 20 g) In order to
prepare compounds of general formula | wherein Rb contains one or

5  b)a Gagleas GLBgRUBLIasFBiEative groups are cleaved from a compound of

general formula WO 2008/095847 PCT/EP20081051141 108

a

R\N,H

wherein

10 R® and R® are as hereinbefore defined, and Z* denotes a leaving group, is reacted

with a compound of general formula

15  wherein

R is as hereinbefore defined, or

¢) a compound of general formula

Ra\N,H
NT X ©
L c
N R o)

R* and R® are as hereinbefore defined, is reacted with a compound of general

20 (V1)

wherein

formula
25
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Ra-, N~H O, NL N/R Rb, (XIV), wherein Ra and R are as hereinbefore
defined and Rb, contains one or more groups that can be converted into
WO 208749858 §roups, or 5 h) In order to prepare compounds of generaFfofRGREP08/051141
| wherein Rb contains an -NH- group: a protective group is cleaved from a
compound of general formula R~, NH O 1I~Y 10 N Rc R (XV), wherein
Ra and R are as hereinbefore defind@@nd Rb,. has the meanings given
for Rb hereinbefore, with the prq}viso that Rb" contains a protected
nitrogen atom, and 15 if desied a compo&?f'd‘bf general formula | thus
obtained which contains an amino, alkylamino or imino group, is
converted by acylation or sulphonylation into a corresponding acyl or
whergiilphonyl compound of general formula I, and/or a compound of general
RP is I6MAkIR hwkish-cauviaiag @ amino, alkylamino or imino group 20 is
converted by alkylation or reductive alkylation into a corresponding alkyl
compound of general formula | and/or a compound of general formula |

d)a ngat@fr@%,@k@?m@@gwhgroup is converted by ester cleavage
into a carboxylic acid, and/or 25 WO 2008/095847 PCT/EP2008/051141

0
o)
“"’&@ L
-
N R® R®

wherein R® and R® are as hereinbefore defined, is reacted with a halogenating agent

(VIID,

to form an intermediate compound of general formula {1X),

A
N~ ©
L\\ ¢ b

wherein R® and R®are as hereinbefore defined and Z* denotes a halogen atom, and

this is then reacted with a compound of general formula (X},
R®-NH; (X),
wherein R® is as hereinbefore defined.

e) In order to prepare compounds of general formula | wherein R® denotes one of the

above-mentioned, optionally substituted alkyloxy groups,

a compound of general formula
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109 a compound of general formula | which contains an alkoxycarbonyl
group is converted by reaction with an amine into a carboxylic acid amide
WO 2680%%€, and/or a compound of general formula | which containg@!/EF2008/051141
carboxy group is converted by 5 reaction with an amine into a carboxylic
acid amide derivative, and/or if necessary any protective group used in the
reactions described above is cleaved® gain and/or 1o if desired a
compound of general formula | thus obtained is resolved into its
stereoisomers aRAHQr a-Hompound of general formula | thus obtained is
converted into the sajts thereof, particularly for pharmaceutical use into

the physiologicall salB@.thereqf. 15
K‘ L
Rb

wherein R?* and R are as hereinbefore defined, is reacted with a compound of

-0

(X1)

general formula
AR (X1
wherein R® is as hereinbefore defined and Z* denotes a leaving group, or
f) In order to prepare compounds of general formula | wherein R® denotes one of the
above-mentioned alkyloxy groups which is substituted by an optionally substituted

amino, aikylamino or dialkylamino group or by an optionally substituted heterocyclic

group bound via an imino nitrogen atom, a compound of general formula

(X,
wherein R? and R are as hereinbefore defined and Z° denotes a leaving group, is
reacted with ammonia, a corresponding, optionally substituted alkylamine,

dialkylamine or an imino compound or the suitable salts or derivatives thereof, or

g) In order to prepare compounds of general formula | wherein R® contains one or

more hydroxy groups,

protective groups are cleaved from a compound of generai formula
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WO 2008/095847 PCT/EP2008/051141

108

bi

RE (v,

wherein R?* and R° are as hereinbefore defined and R” contains one or more groups

that can be converted into hydroxy groups, or

h) In order to prepare compounds of general formula { wherein RP contains an ~NH-

group:

a protective group is cleaved from a compound of general formula

RE\N,H

(XV),

wherein R? and R® are as hereinbefore defined and R has the meanings given for

R® hereinbefore, with the proviso that R® contains a protected nitrogen atom, and

if desired a compound of general formula | thus obtained which contains an amino,
alkylamino or imino group, is converted by acylation or sulphonyiation into a

corresponding acyl or sulphonyi compound of general formula 1, and/or

a compound of general formula | which contains an amino, alkytamino or imino group
is converted by alkylation or reductive alkylation into a corresponding aikyl compound

of general formula | and/or

a compound of general formuia | which contains an alkoxycarbonyl group is

converted by ester cleavage into a carboxylic acid, and/or
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a compound of general formula | which contains an alkoxycarbonyl group is

converted by reaction with an amine into a carboxylic acid amide derivative, and/or

a compound of general formula | which contains a carboxy group is converted by

reaction with an amine into a carboxylic acid amide derivative, and/or

if necessary any protective group used in the reactions described above is cleaved

again and/or

if desired a compound of general formula | thus obtained is resolved into its

stereoisomers and/or

a compound of general formula | thus obtained is converted into the salts thereof,

particularly for pharmaceutical use into the physiologically acceptable saits thereof.



