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| nt er nati onal Bureay' o (54) Title: 4-AM I NE AND
QUI NOLI NE DERI VATI VES HAVI NG AN | NHI BI TORY EFFECT ON SIGR&E%%QEQQ@EEUCTICN
MEDI ATED BY TYROSI NE KI'NASES (57) Abstract The present invention relates to
bi - cyclic heterocycles of general fornmula (1), wherein Rato Rd, Ato G
and X are defined as in claim1l. the-ta&dutoners, the stereoisoners and the
.salts. thereof, particularly the physiologically acceptable salts thereof
particularly the physiol ogi- :

- 4-AMINO-QUINAZOLINE AND QUINOLINE DERIVATIVES HAVING AN INHIBITORY EFFECT ON
SIGNAL TRANSDUCTION MEDIATED BY TYROSINE KINASES

The present inventiog ;glapeg to bicyclic heterocycles of

.'génerai formula

‘A - B -C-D-E
(1)

the tautomers, the sterecisomers and the salts thereof, parti-
cularly the physiologically acceptable salts thereof with in-
organic or organic acids or bases which have valuable pharma-
cological properties, particularly an inhibitory effect on
signal transduction mediated by tyrosine kinases, their use
for treating diseases, particularly tumoral diseases, diseases
of the lungs and respiratory tract and the preparation there-
of.

‘In “the above general formula I
R, denotes a hydrogen atom or a C, ,~alkyl group,
R, denotes a phenyl; benzyl or l-phenylethyl group wherein the
‘phenyl nucleus is substituted in each case by the groups R, to
Ry, whilst e :
R, and R,, which may be identical or different, in each

case denote a hydrogen, fluorine, chlorine, bromine or

icdine atom,



cally acceptable salts thereof with inor- ganic or organic acids or bases
whi ch have val uabl e pharnmacol ogi cal properties, particularl
inhibiting effect on signal transduction nedi ated by tyrggﬁﬁé ggwgées
their use. for treating diseases, particularly tunoral diseases, diseases
of the lungs and respiratory bract, and the preparation thereof. - B- C
-- D- E-"G (1) 26 August 2003 . | 4-AM NO QUI NAZOLI NE'AND QUI NOLI NE
DERI VATI VES HAVI NG AN | NHI Bl TORY -EFFECT ON SI GNAL TRANSDUCTI ON MEDI ATED BY
TYRCSI NE KI NASES The present invention relates to bicyclic, heterocycles of
.general formula - B- C- D- E(l) - Gthe tautoners, the stereoi soners

and the saltg thetggk 1pa | agl hysi ol g al cceptable salts
kyrpesteoty) Sl XS 9LR

t hereof with_in- g iﬁ ani ¢ bad¥es ve val uabl e
phar na- coloﬁ1€a?yﬁ P¥8s, 1ﬁu%¥¥ﬁﬂ¥%lgﬁwﬁhd-ﬁﬁkymyérgreﬁpect on signal
transducti on nedi at ed by tyrosi ne kinases, their use for treating

di seases, pagtigylarl di seases of the |lungs and
respiratory trac?&andgt 1 epagg?§%§EY%eP£ a5¥fm?ﬁh?ﬁ% IR gener a
"formula Ra denotes_a_hydrogen atom:or a C1_4:falkyl group, Rb denotes a
phenyl, benzy| cor-d1phepydef hyt @ngglﬁyﬁ¥f%£@ EQ%UP, wherein the

‘unsatuFated part may not be linked to the oxygen atom,

a Clq—alkylsulphenyl Clq—alkylsulphlnyl C,¢-al-
kylsulphonyl C14—alkylsulphonyloxy, trlfluoromethyl-
sulphenyl, trlfluoromethylsulphlnyl or trifluoromethyl-
sulphonyl group,

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

an ethyl or ethoxy group substituted by 1 to 5 fluorine
atoms,

la cyano or nitro group or an amino group optionally sub-
stituted by one or two Cii—alkyl groups, while the sub-

stituents may be identical or different, or

| R, together with R,, if they are bound to adjacent carbon
_ atoms, denote a -CH=CH-CH=CH, -CH=CH-NH or -CH=N-NH group
and

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

¥

a G.,~alkyl, trifluoromethyl or C, ,~alkoxy gréup,

R. and R,, which may be identical or different, in each case
denote a hydrogen, fluorine or chlorine atom, a methoxy group
Oor a methyl group optionally substituted by a methoxy, dime-
thylamino, diethylamino, pyrrolidino, piperidino or morpholino
group,



phenyl nucleus is substituted in each case by the groups RL to R3,. Wil st
R and R2, which may be identical or different, in each case dengte a
hydrogen, fluorine, chlorine, bronine or iodine atom 26234484st 28883 a

d -4-al kyl, hydroxy, d _4-al koxy, C3-6-cycloal kyl, C4-6-cycloal koxy,
C2-s-al kenyl ‘or CZ'S-al kynyl group, an aryl, aryloxy, arylnethyl or

aryl met hoxy group, a C3-5-al kenyl oxy or £3- 5 al kynyl oxy group, wherein the
unsaturated part may not be linked to the oxygen atom a

Cl- 4- al kyl sul phenyl, C, _4-al kyl sul phinyl, d _g-al- kyl sul phonyl,

Cl- 4- al kyl sul phonyl oxy, trifluoronethyl- sul phenyl.,

trifluor | ghiy 0 ul phonyl group, a nethyl or
met hoxy g?;aﬁg)élg%%stal t%@&g{)e t#m{&l %%’%rtll}/nted%%&,Cﬁér?%tmu%roretahoxy
group suBStregeEBda6$™ to 5 fluorine atons, a cyano or nitro .group or an
am no - group optlonally sub- stituted by one or two Cl-4-alkyl groups, while
t he sub- s&ggggg%s be dert1:t|cal or different, or RL together with R2,
if they aré boun HEEN O 55 2t IBHEC @&RoFe OR yORmBH, -
CI-1=CI—I-_I\FFEFU1:€]34:M’I_\IH,@E,@U‘Bl}ﬁﬁﬁldgﬁ_au@enot.es a. hydrogen, fluorine, chlorine
or bromine atom a C 1-g--alkyl, trifluoromet hyl or Cl-g-al koxy group, R
and Ra, ﬁ\:hl ch may be identical or different, in each case denote a

hydr ogent £FU8FFHe® of *ERPBYI-neTasshPhemyet H@ngroup or a nethyl group
optionally substituted by a nmethoxy, dine- thylam no, di et hyl am no,

yrrO|IQtﬂQen8£Q§rédin9 gilngyggggtn% 1qr%%p1 2- v1ny1ene group which

may be substituted in each case by one or two methyl groups or
by a trlfluoromethyl group,

an ethynylene group or

@ 1,3-butadien-1,4-ylene group optionally substituted by 1 to
4 methyl groups or by a trifluoromethyl . group,

D denotes an alkylepe, -CO-alkylene or -80,-alkylene group

. wherein the alkylene moiety in each case contains 1 to 8 car-
bon atoms and addltlonally 1 to 4 hydrogen atoms in the alky-
lene molety may be replaced by fluorine atoms, whilst the
linking of the -CO-alkylene and ~-S0,-alkylene group to the
adjacent group C in each case must take place via the carbonyl
or sulphonyl group,

a -CO-0O-alkylene, -CO- NR,-alkylene or -S0, -NR,-alkylene group 3
wherein the alkylene moiety in each case contalns 1 to 8 car-
bon atoms, whilst the linking to the adjacent group C in_each

case must take place via the carbonyl or sulphonyl group
. wherein '

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

or, if D is bound to a carbon atom of the group E, it may also
denote a bond



26 August 2003 X denotes a nethine group substituted by a cyano group or a
nitrogen atom A denotes an oxygen atomor an imno group ZSQFJ)‘}\i onal ly sub-
stituted by, ‘a Cl_4-alkyl group, ‘B. denotes a carbonyl or wh§h999%r oup,
C denotes. a 1, 3-allenylene, 1,1- or 1,2-vinylene group which nay be
substituted in each case by one or two nethyl groups or by a
trifluoronethyl group, an ethynylene greoup or a 1, 3-butadi en-1, 4-yl ene
group optionally substituted by 1 to 4 nethyl groups or by a

trifluor t hyl .. or .. D,denot.es_  an al kyl ene, -CO al kyl ene or -SQ2-al kyl ene
group \A%g"rse?% ?hléga ‘R‘f/rll%n%o ndi Bt yrPeeraetrnast thatgrosp IEL 0i 8 ®a@y - bon

at oms arﬂil%ﬂdfﬂ?ﬁlmlaycarbmﬂl hydr egethedPIBg+ b he al ky- | ene noiety may
be replaced by fluorine atoms, whilst theé Iinking of the -CO al kyl ene and

- S02- al Iﬁyl ne rouag}to the. adjacent group C in each case nust.take pl ace
via the'c r%?’n%s B pRoAykYdeoepNRa, - 0QooTal -k, BRg1 y L dNRde al Ky ene or

- SO2- NRARaDk P Re) g1 il ervdianzei- e.noiety in each case contains
1 to 8 g@ietien wati%rﬂs,ism%i |st, t %ﬁ@n%h%ﬂe?% tl%‘e) e%(‘fj%a(?@ﬁf’ le‘SuﬁlGYllﬁn@ach.
case nust .t ake place Vi astﬁ?ea;é’é}tb“diﬂﬁ? 1 i smH2 igrso up. towse eirboR.

denot es 25°fiftr dFen agidemionad 101 bk ahubdr igiewd By ond 02 it%gb%unda%ggg .4

carbon gremef drheyieur & cbt iy &SP ~ denot e’a bond 26 Augtist
or, if Dis bound £0 a nitrogen a%(i)%%? Gte gﬁ‘é’&p‘-’fE?uPtr Whgreahso denote a
car bonyl or sul phonyl group, E denotes an R60O CO - al kyl ene- NR5,

(R70 - PO- ORB} dedtygene-iNRr&@fen atom, .

a Cyg-alkyl group, which may be substituted by an R,0-CO
. . A - . : . & - r
(R,0-PO-OR,) or (R,0~PO-R,) group, ‘

an ethyl or propyl group opticnally substituted by one or
tw?Amethyl or ethyl groups, which may be terminaily sub-
stituted in each case by a CL{—alkquarbonylsulphenyl,
CL?—cyc1oalkylcarbonylsulphenyl, CL,—CYCloalkyl—ij—alkyl—
carbonylsulphenxl, arylcarbonylsulphenyl or aryl-C, ,~al-
kylcarbonylsulphenyl group, )

an ethyl or propyl group opticnally substitﬁted by 5ne or
two methyl or ethyl groups which may be terminally sub-
stituted in esch case by a Ci¢-alkylcarbonyloxy, C, ;-cyc-
| loalkylcarbonyloxy, CL?—cycloalkyl—Cb3-alk?icarbonyloxy
-%?ylcarbonyloxy q:_aryl—CLdFalkylcarbonyloxy group, ’

. an ethyl or propyl group optiocnally substituted by one or
.two methyl or ethyl groups, each of which may be terminally
substituted bv a hydroxy, ¢, .-alkoxy, amino, qu—alkyl;mino
or di-(C,,-alkyl)-amino group or by a 4- toh7:ﬁém5ered al-
kyleneimino croup, whilst in the abovemen;ipngle—,to
'7—m§m?ered alkyleneimino groups a methyleﬁe gréup in the 4
POsition may be replaced by an oxygen or sulphur atom, by a

sulphinyl, sulphonyl, imino or N-(C, ,-alkyl) -imino group

a_CJJ—cycloalkyl or CL,—cycloalkyl—Cba_alkyl group,.

s



. (R O PO R9)-al kyl ene-NR, -group wherein in each case the al kyl ene noiety,
whi ch is straight-chained and contains i to 6 carbon .atons, may
addi tional | y be substituted by one or two Cl_2-al kyl gro@§Auaust3f03an
R6O- CO or R O CO Ci1-2-alkyl group, wherein R5 denotes a hydrogen atom a
Cl _4-al kyl group,. ‘which may be substituted by an R60C-CO (R O PO OR8) or
(R ©&-PO-R9) group, an ethyl or propyl~-gbodp optionally substituted by one
or two.nethyl or ethyl groups, which may be terminally sub- stituted in
each case by a Ci_6-al kyl car bonyl sul phenyl , : : .
C3_, -cycl oal kyl carbonyl sul phenyl, C, _,-cycl oal kyl -Cl _3-al kyl -
car bonyl sul phefeyl Rraf§el cBavboyl Sulnslye e idteraridaiChn @l fferent . 1
kyl car bonyl sul peenyHegstaum BRaetded Qopropyl group opti onal y StbsF3¢ it ed
by one or two nmethyl or ethyl groups I‘ch may be termnally sub- stituted
in each case by; C, ;ﬂi&gl kyl car bonyl oxy, C, _,-cyc- | oal kyl carbanyl oxy, C3_;
-cycl oal kyl - A2 3-alk I BooupoX whicar wh¢aphoryk : ryl-C1,3
- al kyl car bonylgxy agkeup, gl%i thyl. or gr ogal_ roUE%%E?%S%aﬁYy &S O S ed by
one or .two nethyl or.ethyl groupss @ %%-%Tlaﬁi oh Fhy (Be.tabkyhat ayino
substituted by &Ry &oBy, 2Ct-4tal Ko mbemiedo a1 €Y1 4nelikd @ Mdd Pl 11 st
(A -4-al kyl) -ianthe. gbovemehtibnadds-t @o/~TR [aed al gm é€nei m'no group,
whi | st in the ;abavegentianed. 6- tﬁ 7-menber ed aFE?I andi MG e STPUPS
met hyl ene gr OUEL in the BolPEgh Rty I5eUPephathe By pasicipgemagr beulphur
atom by a sEBEpRPAybPY suol phvoph, ok NEA0PBRLr Nat brlad- g{,kél %i‘ﬂk,’ﬁ' Iqo' gr %%g, a
C, _, -cycl oal kphoatr1 C, imig¥Choajkyk- G IEaJHt(yJ roup, ;- 26 Aug stj‘_-¥603 6, R
and.R6, which nay be identical or dffierent,  MMrRePRase denote a = = .
hydrogen atom a Cl_e-al kyl group, which may be substituted by a hydroxy,.
Cl-4-al koxy, anfne;cx@tlabHbRy|arBud e gl (Fldbad K dg By 1% 2 '
methyl groups,

a C,s-alkenyl or Cis-alkynyl group, wherein the unsaturated
part may not be linked to the oxygen atom

a C,_,—cycloalky_l—Cl,q—alkyl, aryl, aryl-C, ,-alkyl or R.CO-O-
(R.CR;) -group, whilst : )

R, and R

¢+ Which may be identical or different, ‘in each

Ccase denote a hydrogen atom or a Ci«-~alkyl group and

R, denotes a Cl_q-alkyl, 'C3_7-cycloalkyl, C,..~alkoxy or

Css-cycloalkoxy group,

and R, denotes a Ciq-alkyl, aryl or ai:yl—Cl_,,—alkyl group,
2 4- to 7-membered alkyleneimino grou
ted by an R,0-CO, {R,0-PO-0R,) ,
bis- (R0-CO) -C,_,-alkyl,
~(R,0-PO-R,) -C
defined,

P which may be su};sﬂtitu=
(R,0-PO-R,)}, R0-CO-C,_,-alkyl,
(R,0-PO-OR,) -C, ,-alkyl or

1-a~2lkyl group wherein R, to R, are as hereinbefore

a 4- to 7-membered alkyleneimino group which wmay be substi—.

Futed by two R.0CO or ROCO-C,_,~alkyl groups or by an -

.f'



group or by a 4- to 7-nenbered al kyl enei ni no group, whilst in

t he. abovenenti oned 6- to 7-nenbered al kyl enei m no groups in each case a
met hyl ene group in the 4 position nmay be re- placed by an Uihvgmist 203 ul phur
atom or by a sul phinyl, sul- phonyl, imno or N-(Cl_4-alkyl)-imno group, a
C4_, -cycloal kyl "group opti onal |y substitut ed by 1 or 2 nethyl groups, a

C 5 al kenyl or C, _5-al kynyl group, wherein the unsaturated part. may not
be linked to the oxygen atom a C, ,-cycloal kyl-C -4-al kyl, aryl,

aryl - Cl4-al kyl or Rico-O (ReCRf) -group, whi |l st Re and Rf, whi ch may be

i dent i cROGH g e rart a1 RO80hC, Gasdkgdngteup hm@&@ggnRatﬁnagg a

C -4--hék@fin]géﬂbtﬁeaﬂéf1ﬁ{eddenot es a Cl_4-alkyl, C3_,-cycloalkyl,

C _4-alkoxy or CS-,-cycl oal koxy group, and R9 denotes a C -,-al kyI aryl
or aryl - d-4 -al kyI group, a 4- to 7-nenbered al kyl enei m no gr oup WhICh

be RupEPeraginedobyh 52 i 4R c Q
RoD- O e hb G- Hb Bl ch L g(ﬁ%&%ﬁeﬂ ?ﬂ‘kyl or

R60- CO-He 4 4-al, k | .0-P
(RO Pc%thg %‘J‘]ﬁt%&& >S/b Y éé?g%p%%‘? eq%lﬁ i&igBapdyernbsfotuted
e <

defin TRIISE F Al Ky eﬁmllﬁawcgr o&m,amlnoebRp}a,y beosubskiy t ut ed

by, t wo FROECO-6y., REDGEL Clbils - @Rkchcg)r.qyps_ q_r\b% ZRg AQEQSt kzngS z f
er el G Pé#?rﬂre ore

' R6000- g O4P 2 000-,G1,-4-al k oup,
defi ned, awppgrgagpn(ﬁéo? al%%}’olp ‘%ﬁ "%EF@?HHpRW’ﬁ%IRsl gre sapsheteded in the
4 posi tiedwHsy defd ngb R o and is additional ly substituted at a cyclic

carbon atom by an R60-CO, (R70-P0-ORB) , (R O-PO-R9) R, ,OCO-C _%4-alkyl,
bis- (R60O - Cije4 all%/ (ROPOORB) -d _4-al kyl or.
(R O PO R9)R1° - al 1811y W\/r?é?clﬁln RCGtoaR ke fa:&“rd‘jﬁ_r ei n-.

C,. ralkylcarbonyl or Ci ,-alkylsulphonyl group,

a piperazino or “homopiperazino group which is substituted in
- the 4 position by the group R, and additionally at cyclic car-
bon atoms by two R.0-CO or RO-CO-C, ;~alkyl groups or by an
R,0-CO-group and an R0-CO-C,_,~alkyl group wherein R, and R,, are
as hereinbefore defined,

a piperazino or homoplpe'r‘azum group which is substituted in
each case in the 4 position by an RO-CO-C,_ ,~alkyl,
bis- (R,0-CO) - -C,.,-alkyl, (R,0-PO- -OR,) -C,_,-alkyl or (R,0-PO- Ry) -

C,4-alkyl group wherein R; to Ry, are as hereinbefore defined

a piperazino or homopiperazino group which is substituted in
'rthe 4 position by an R,0-CO-C, ,~alkyl, bis- (R,0-CO)- Ci~2lkyl
(R,0- PO ~ORg) -C,_,-alkyl ‘or (R,0-PO- R;)-Ci4-alkyl group and is ’
addltlonally substituted at cyclic carbon atoms by one or two
R0-CO or R,0-CO-C, - alkyl groups or by an R,0-CO- -group and an

R.O0-CO- C“-alkyl group. wherein R, to R, are as here:_nbefore de-
~fined, - : '

a moxrpholino or homomorpholino group which is -éubégiﬁuted in
each case by‘ an R,0-CO, (R,0-PO-OR,), (R,0-PO-R,), R,0-CO-C, (-al-
kyl, bis- (R.,0-CO) -C,,—alkyl, (R,0-PO-0OR,} -C,.«~alkyl or

(R,0-PO-R,) -C, ,-alkyl group wherein R, to R, are as hereinbefore
defined,



bef ore defined and R, denotes a hydrogen atom a C, “4-al kyl, fornyl,
C 4 al kyl carbonyl or Cl_4' -alkylsul phonyl group, a.piperazino

> honopi perazino group which is substituted in the 4 p@SiAudyst #P3t he
group R10 .and additionally at cyclic car- bon atons by two RGO CO or
R60- CO- C1_4-al kyl groups or by an Rho-COgroup and an R6O-CO-C, 4 -al kyl
group wherein R6 and R10 are as hereinb fore defined, a piperazi-no or
honopi perazi no group -which.is substituted in .each case in the 4 position
by an R60O CO- Cl_4-al kyl, bis- .(R60-CO -Cl _4-alkyl, (R70-Po-ORB)
-Cl. 4-al kyl or (R OPOR9) -.Cl _4-al kyI group wherein R to R, are as

her ei nbef Z|n i perazino group which is

subst i tutagéﬁlﬂﬂ{&%g{% Igslﬁnlp%rllg Olh fﬁ%—(’] which) k§| substityiRed-Igo)

-G _4-al Bie RPRCO PO @@')00@1-4—6811%}31 gosupR & PR r G c@-—%'r@ﬁb %gup
and is agdirbonslby  sabsyi t edpalneyel hcrcay ho '
R6O--CO or R, OCOC{ _4- glst glgroﬂps org b Rﬁa%£%§’%¥%ﬂ§¥ Eflned
R60- CO- C1_, - al kyl group, vvherein R6 to R9 are as hereinbefore de- fined, .a

norphol i ﬁopmrmdmﬁmygholpngwchugrmleméﬁaﬁy@ﬁééiéﬁﬁ@ 1y cﬁ? L%Se by, an
Kyl > b

" o %5?@%‘105@ "B 2o1ol B IS Gt e royh bt & ighogoup

wher ei n B§Y{doRedySe §§’ Hél“@i“m?éife& é—"lrmaer i e, aRBi Aigisttl 2 Qg A syl | no

or honominpkaldmeageoap whicelrbon S#hsd id MGl D wo
R60_0O- Gl ky 8D 0L B (P By 4Rty

rou an. RGO
group. wherel i %ﬁitgcg)s_&;é }%%’é‘fo ésde(ﬁsﬁeﬁo) ~Gi-py?rHerl di fBH0-PO-OR,) -

pi peri di Ry~ aékﬁéxdbahi'ﬁfcbd’zcémgnylclgiﬁaiuhyaugro&tpl wikedihngt he, & pogidign by
the groupeReinbd#iohst dg@gnggpve- mentioned. 5- to 7-nmenber ed ri rfgs are :
additionally substituted

a pyrrolidinyl; piperidinyl or hexahydroazepinyl group substi-

- tuted in the 1 position by the grbup R,, while the abovemen-
tioned 5- to 7-membered rings are in each case additionally
substituted at carbon atoms by two R;,0-CO or R 0-CO-C, ,-alkyl
groups or by an RO-CO-group and an RO-CO-C _,-alkyl group
wherein R, and R,, are as hereinbefore defined,

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by an R0O-CO-C, ,~alkyl, bis- (R,0-CO) -
1,-a1kyl (R,0-PO-OR,) -C, ,~alkyl or {R,0-PO-R,) -C
wherein R, to R, are as hereinbefore defined,

1-a—2lkyl group

Aa pyrrolldlnyl piperidinyl or hexahydroazeplnyl group sub-
stltuted in the 1 position by an R¢0-CO-C, ;~alkyl, bis-{R,0-CO) -
C,.-alkyl, (R,0-PO-OR,) - -Cimalkyl or (R,0-PO-R,)-C, .-alkyl group,
while the abovementioned 5- to 7-membered rings are in each
case addltlonally substituted at ¢arbon atoms by one or two
- R,O-CO or RO~ CO- C,.,~alkyl groups or by an R,0-CO- group and an

RO~ CO Clq-alkyl group wherein R, to R, are as .hexeinbefore
deflned

& 2-oxo-morpholino group which may be substltuted by 1 to-4-
lz—alkyl groups,



in each case at a carbon atom by an R60=CO, (R OPO-ORB) , (R70 :POR9) |,
R6O- CO-C, _4-al kyl, bis- (R60-CO--C, _4-alkyl, (R70-POOR8) - C _4-alkyl.
-or- (R70-PO-R9) -Cl 4-alkyl group wherein. R6 to RLO are 2&Aufust@ddibef ore
defined, a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
tuted in the 1 position by the group R10, while the abovenen- tioned 5- to
7-menbered rings are in each case additgonally substituted at carbon atons
by two RO-CO or RGO CO-C _4-al kyl groups or by an R O CO -group and an
R, O-COC, _4-al kyl- group wherein R6 and R, are as hereinbefore defined, a
pyrroli dﬁlﬁ%/T?x?)T‘b}é%?‘a?ﬁghObinmegmnyﬁr@m@pi,ayi, 8k oglgb%gg-ugti tuted in the 1
posi ti ort b AmIRER ‘g %@, _4--al kyl, bis- (RO CO - CI-aEFRyPY 1 to
(ROPOORB) -Cl1 4-alkyl or (R OPOR9) -C, _4-alkyl group wherein R6 to R
are as ?ﬁerei nb%gye defined, a pyrrolidinyl, piperidinyl -or
. hexahy & F2AaBINying rew pt Isiubror i 1uted d . posi tion by. an o
RGO CO €hed-2 dailti dl S5y RD- Oy, Cl %&a%ﬁkﬁfﬂlc?ﬁﬁ P‘“tkﬁiigl)t‘%@d_mm kyl or
(R O PO R9) -Cl_4-alkyl “group;* PrY B@“Bhovenent i oned S- to 7-nenbered
rings-are in.each case additionally substituted at carbon atoms by one or
two R 8-8OrphoRiftc G2 Chidmaionl u r. by .an RO-CO-group and an
R6C>CI)£¥£42a55&Isgﬁg%gtwher %ﬁMR%Q%% éibg e "R dfeiSRAtditatedetimed, a
2- 0x0- - mor phol i no group WHFcRYndy Coe-8lkssxitaredpby 1 to-4 Cl1_2-al kyl
groups, 26 August 2003 a 2-oxo-thi onorpholino group which nmay be
substi taited, by kyl oNrA dobugy .Qr s, a norpholino or thionorpholino
group.mgéggiiﬁ éﬂ stitygted iﬁhé%ﬁggbqgghFﬁhﬁﬁlﬁylame}eﬁyalmhiyhgﬁ@up, a
mor phol T ho_ OF FTRPORBSR h8rnBayr adgiwhonaliy Babsﬁbgﬂiéﬂtéﬁ-b%hgﬁ% ahd 6
posi t i d*dymetint] Agablpxy Ut 0uR, edck: cadsalKyh; s NR5: group whet el tR& C1
_4-al kydi npi @t"}élml)h—rhesﬁh 1 _ Y substituted by a
S Y+ or tri-(C,-alkoxy) -methyl group, whil
R; is as hereinbefore defined, ' ’ st

a qu—alkyl-NRS—group wherein the Ci.imalkyl moiety wﬁich is

1 me 1lly be substituted by one or
o Lo r is in eéch case terminally substituted by a
‘ oxolan-2-vy1 o; 1,3-dioxan-2-y1 group optionally
gubstituted by one or two methyl groups,
before defined,

straight-chained ang may additiona
two methyl groups

while Ry is as herein-

an R, NR.-group wherein R; is as hereinbefore defined and

R,, denotes a 2-oxo—tetrahydrofuran—3~yl

| 2-0xo-t -
drofuran—4—yl oty

: , ‘ 2—pxo—tetrahydropyran—3—yl, 2-oxo-tetrahy-
dropyran-4-vy1, 2-oxo-tetrahydro

pyran-5-yl, 2- - _
- drothiophen-3-y1, Y oxo-tetrahy

'2-oxo-tetrahydrothiophen—é—yl, 2-0x0-

t .
) etrahydrothlopyran—B—yl, 2—oxo—tetrahydrothionyran—4—yl or

2-oxo-tet i
X0 tetréhydrothlopyranﬂs—yl group optionally substituted
by one or two methyl groups, o o

or 2 qu—alkyl groups wherein the alkyl gr

or different and each alkyl moiety may be substituted from jsle)

siti ]
. on 2 by a hydroxy, Ci.-alkoxy, amino, Ci.«-alkylamino or di-
: ¥4—§lkyl)ham1no group or by a 4- to 7-membered alkyleneimino

s

oups may be identical



strai ght-chai ned and may additionally be substituted by one or two nethyl
groups, is in each case termnally .substituted by a di- (Cl_4-al koxy)
-methyl . or tri-. (Cl_4-al koxy) -methyl group, whilst Rs.igeagglepeinbefore
defined, a C _4-al kyl -NRS-group wherein the C _4-alkyl noiety, which is
strai ght-chained and may additionally be substituted by one or two nethyl
groups, is in each case terminally substituted by a 1, 3-dioxolan-2-yl or
1, 3-di oxan-2-yl group optionally  substituted by one or two nethyl groups,
while RS i rgg he(qgi._g before defined., an R31NR5-group wherein R5 is as
her ei nbef ofe _def | Hed EhdiR1Ebdenboesman?: oxeat et r@g;nyg[ ofuran-3-yl, .
2- 0x0-tet rﬁﬁynodgubupaniﬁ-aéehzcggg-;%{.‘é algyjczier%yran- -NFTesred oty ahy-
dropyran-%gy,bgfgélgl géézg dr opyr an- -ytf, =Yx EXUR ahy -tk of hhephens3- y1,
2- oxo- t et r.ahydr ot hi ophéen- -%?nz%men Qletsna]}gtdnotamcg,p’yr&n-%;yl , )
2- 0x0-t et rﬁdr%‘ﬂﬁ’%‘b@/}’hn-mmO obr n?;g@go-_ggf(ﬁyydr ot hi opyra -ﬁy"fulgqalbhb
optionally substituted by one or two net hy grof]B’éLfl_,c’aﬁré’h*Pno group or an
am no groyp Lpti |l |y . substituted by 1 or 2 Cl.4-al kyl groups wherein the
al kyl gro ps@na%/cpggf‘i‘_%@ﬁ’ie@aléllfdflegjia‘mﬂmengrang_ g@ggoﬁgﬂl noi ety fmy be -
substi t ut g’é’ fIr 61t o-medityillordilpys @ hydr oxy, C1_4-al koxy; —Xnisﬁ%’,stltUtEd
Cl_4-al kyl ami no or di- (C?_4-alkyl)-amno group or by a 4- to 7-nenbered
al kyl enei gl RO 6 ﬁug{ust 200.3 - 9 group, whilst in the abovenentioned 6- to
7- member e Ik;ZFF’e ehefpeRgdgrdkpichaingth SASE: a,0Bl b |f&§ group in the 4
posi ti on b¥a} be eembaﬁgmhﬁyo%gso%xggg. or . sul phur Jf%%? - pYbat subpad-
nyl, sul phanyhe kg et N . (C _4-a VY 1% f3eh r e, a andehfDerds gpbgr ed
al kyl enei mi no_group.: opt Pondf | §ePaved ittt obygd o) 4. pRLDYL groups,
. a0 imino group substituted by the .gr . - Som, by
sulphonyl’ group, '-Whi-lst: R 1 J OL:LP R“"‘ by a sulphinyl or
“ . 10 1S as herelnbefore'defined, ‘

! ¥l or sulpho ' i
as hereinbefore defined, oo et Hherels e e

Or D together with E denotes a h

mtom. ydrogen, fluorine or éhlorine

R

atoms,
a_CLs—cycloalkyl group,

an aryl, heteroaryl, qu-alkylcarbonyl
Chq—alkoxycarbonyl, RgCO-O-(RJHQ)—O—CO’
"R,) -group wherein R, to R and“Rf '
defined, )

arylcafbbﬁyl, carboxy,
(RTO_PO_ORB) . or. (R,0~PO-~

an ami noc Il r bl -
Ocarbonyl, qu—alkylaminocarbo Yl or di- (¢ alkyl)
1-4 " Y

gmlnocarhonyl group or

.I—l—



a 6- to |-nenbered al kyl eneimino group optionally substituted by 1 or 2

nmet hyl groups wherein in each case a nethylene grow in the .4 positionis
an imno g6 Augusbesituted

replaced by an. opt p oxygen or sul phur atom by

by the group R10, by a sul phinyl or sul phonyl group, whilst RIQis as -

her ei nbefore defined, - an im dazolyl group optionally substituted by 1 to

3 nethyl groups, a C,_,-cYCO oal kyl group wherein a nethylene group is

repl aced by an oxygen or sul phur atom by an imnmino group substituted by

the group R10+ by a 'sul phinyl or sul hon | 'group, as hereinbefore

defi ned,aP Y wherein Rle is or Dtogether with E denotes a hydrogen,

fl uori né STRTHPTFY ot omhiaciCli 4 -ahky 5 Of OUR §§t i onal |y substituted by 1

to 5 fl wylenandi® H- > 6.6yl gal kyl ~group, Ar 4= - tohdt mewnbaaydd

Cl1- 4- al I&bé“&%'r%%%l}ké%% | carbonyl St(jl_rqfahq’(o&ly@mrb@nﬂtioﬁegagbog -

R3CO-O (Re - 0-€0 " (RITOAPO VRBP=0r .2 ([ Gy RQe ﬁgo- roup wherein Re to
hocar Horiyite 4

R and B?PSt§iRn apy be hepeinbef defined,” an a
ST BYRAT (@ -Sukaliyt )atonr oxp @ 26

Cl. 4- al kpliasi geeapbopyl 9L, di - aninocar
August gg%ghfnlg .lq:__c‘ar_Bon_y __gr_géfp_, Eﬁhggm_l_[;s@gpsﬁytélt 7 Aitﬁr&c’ _
al kyl enernrno™¥o FEHeRbevkeregnomp, igeghergd WISt 1 the a véfent i oned
6- to 7-- al kyl enei mino ‘ _ ore defined,’

F denotes g+ -

the alkyt a Cbs.alkylene group, a -0-¢, ;-alkylene grou hi
aﬁ ' €ne moiety is linkegd to the group G, or ar Pr whllst
.atom, whi - v ‘ an o

}%%F ;he latter may not be linked to a nj xyg??
of the.group_ct and : . a Nitrogen atom
G denot - '
(R0 po €S an R0 CO-alkylene-NR,, (R;0-PO-OR,) -alkylene-n
- -R.} - _ 8 ne-NR, o]

mo;et Zi-alkylene NR;-group wherein in each case the SL :

. : . a
o Y. which is straight-chaineg and contains 1 to & vlene

oms, L o carb
grou may additionally be Substituted by one or two c, o
PS O BY an R,0-CO or R,0-C0-C, ,-alkyl gro Aty

R, are asg hereinbefore defined UP, where

in R, to

a 4- to 7-member a i mi
an Ro-Co, (n ered alkyleneimino group which isg substituted b
b' 5( .1 70“PO—OR5) ’ (R-;O‘PO—RB} RGO—CO C alk 1 | Y
is-(R0-CO)-C,  -alx ’ memateyl,
«-alkyl, (RTO—PO"OR ) -C }

Cii-alkyl gro e e/ ~Gmalkyl or (R,0-po-R ) -

9¥oup wherein R, to R, are as ‘hereinbefore defi Sd

. . ined,

a8 4- to 7-memberad ' ‘
~alkyleneiming : :
. - g . ‘ Sroup which i :
two R;O-CO. : e 1s substit
o 6 CO .or R.;O"CO—C;-q‘alkyl groups or by an R.O uted by .
i RJ}"CO‘CP4‘a1kY1 group wherein R .

a Piperazino :
or homoulpera i
FEt421no group whi i
: ] ich is subst

the 4 Dosition by the group R itutEd in

at a cyclic carbon atom by a “%and - additionallYJSUbstituted
- 1 RO-CO, (R,0-p :
ReO-CO~Cp ~alkyl, bj T WHOTFO-OR.) . (R,0-PO-R,),
or (R,0-PO-R Y PistRO-col-c, -alky, (R,0~PO-OR,) -C, .- alko]
. ») =C,_,-alkyl group wherein R, to g o emalil
here_’l.nbefore defined 6 10 &re as



groups, a nethylene group in the 4 position may be replaced by an oxygen
or sul phur atom _ ilino group substituted by the by an sul phonyl group . P
Ri o,. by a sul phinyl "or. Y group, wherein Riois as herei nﬁ@fﬁ\%tﬁ‘st%ﬁé ned,
F denotes a' C _6-al kyl ene group, a -O Cl-6-al kyl ene group, whilst the.
al kyl ene noiety is linked to the group G or an oxygen atom whilst the.
| atter may not be .linked to a 'nitrogen m of the group G and G
denotes an R O -CO al kyl ene-NR 51 (R, O POOR8) -al kyl ene-NRS or - .
(R-,0-PO-P1) i—ae[.k /1 ene- NR 5-group wherein in each case the alkyl ene
moi ety, which I8 StFHYMRE cwmﬁpeﬁﬂzﬁﬂatggggplwhoﬁg carbon atoms, ‘may -
addi ti onal I5Rebd suissitti tatt &g,bzlggog%)ﬁuor y_one or W6 €S- subgkitutgdan
RO CO or Rag- c@li-cz-c%}% roup,”~ whet el B8t & RIdareonalber sibbef o1 6.
defined, a 4- fo 7-nenbered SR dieitwaR.an B0 CR gr gdp-whi ch is
substi t ut earb§’Y ER, &@@%mupRaganiRRfr}g,_séo_g . Rﬁo-]gl% &‘ffﬁdﬁylgylﬂroﬁps
(R6OC CO) - @nd4rgl ke, aRHRAP0- -,-al kyl gr up“%’?‘é}f 9 Rpawhelde i4- &l kyl
or (ROpO0-R9 -- sto %%Ila%%;rﬁges %&@ﬁﬁﬂéﬁﬁe defined, a 4- to 7-nenbered
al kyl enei n;n}gjr group which is substituted by 'two R6,0-CO or ‘ S
R, 0- C0- C, _5 -BIR§Faginupsrohoh¥p 2B RO Jroup and- -an REOC-CO- Cl _a-al kyl .
group whereddh R&ads 85 gL e} nbgfgrggg%ﬁgﬁf’u a¥pisér dzi sobetituted in
homopi per 4zi o, gropg whi ch | sPIEbsiPruPE an R0-CO-C, ,-alkyl

’ ls ~C0) -G, -alkyl, (R,0-PO-0R,) -C '
1-4-a #Yl group Whe;ein R, to R, are.

i 1_4~alkyl or fR,O-POTR,)—

as’ 'hereinbefbre defined,
a piperazino homopiperaszi | )
thp z‘) azl:r_nq or rhomoplperazlno group which jig .sub tit
) . _ . : : Stituted i
o on by an RGO-—CO-Clq-alkyl, bis-(r 0-Co) ~¢ 5
; -OR,) -6, 4-alkyl or (R,0-PO-R,) - 5 S
—_addltlonally substituted ét c 9

RO0-CO -
< oxr R.O €O-C, ,-alkyl groups or by an RO

R.O-CO- - '
6 - 0-C, ,-alkyl group wherein R, to g a .
defined, ¢ s 9r€ as hereinbefore

1-a—alkyl group and is
Yclic ca

each ca
) se by an R,0-(CO, (R7O—PO—ORB) (R,0-PO-R,), R

- . , : . FA - ’ - -
1-a~alkyl, bis- (R,0-CO) ~Ci-~alkyl, (R.o- ). e
{R;0-PO-R,) -C ok, om0

) w~alkyl
1.s~8lkyl group wh i ' S
serinon, P €rein R, to R, are

as hereinbe fore

(R_,O_PO_ORS} R m e";t 4 carbon atom b};{ an R.O0-C0
s A = 9/ s GO_CO—C - lk i ’
o aire ) 1-4~8LlKyl, bis-(R.O-cO}-
1-4 kY ¢ (R-,O PO"ORa) -C1_4—alkyl or (R.O b 6 o
wherein R to R AT

4—alk
1w are asg hereinbefore defined - " o




the 4 position by the din group Rioand is additionally substituted at a
cyclic carbon atom by an RGO CO, R60-CO C _a_alkyZ, bis- {R O PO OR

{R Opa-R9) or (RGO'CO -Cl_4-alkyl, (R70-PO-OR (R, O PO B®nugldt 2008l kYI

e) -Cl.4-alkyl group wherein R6 to R o are as |lereinbefore defined, -.
26 August 2003 a pi-perazi no or honopi perazino group which is substituted in
the 4 position by the group Rio and is additionally substituted at cyclic
carbon atons by two R or 60-CO.or RGO-CO-Ci-4-alk 1 by an R60-CO grow Y

groups . g RN iR;Z60 CL 4 alkyl -group Wer ein R and Rlo are as
herei nbefore def iln%elg,ﬁa’ ﬁﬁ?mbwmmM%%Q@a%% ' no group which
i's subst FHTEEY 10 the ttheos it orPasi tﬂ%}é‘%{] - RO CO'C 4Ry Fubsitd -

&1 Fae legithg mbtvakkyl group

(R60- ~0) tiGnadls4 tod-7-hdeflhe (R7Q-PO- ] ‘al
0-POTR s .eargee% &S HEr é‘Fﬁbéﬁﬂore@cdhef:haedaddgt@jjggifﬁi no or
a

wher ei n BupLo:p, (KZ S o _
homopi per azi no gr oup AwhiCaf ffnsa§0mShby4tw§O§IéL@@éyﬁ§b§t itute
R6. 0- COLFOUPEI Ry| bybas RR EPQRY, -Gd R;GO-&%))_ ~ CF 458l k§r Ca12Modl kyl  or
(R 0 POwhengdhtironald ¥ Subst i tut ed at cyct it c&kPpEns sabagl by:Ra@ CO or
R60-CO-C Y one or’ two ¢ “7 € @S hereinbeéfore defineq, = C

stituted j .

C,q-alk 1ln o bosition by an ReO0-CO-C, (-alkyl, bis-(ro

14 YL, (R—,O*PO—ORB}__Cl_‘_alle or (Rs,O—PO—R ) c sO-CO) -
O- o) -

. W 3 3 . - _‘-.
herein Rg tOAR,'are.as hereinbefore defined Tyl group

tuted in th - itic Y V. Co
€ l-position b an RSO—C.'O—C1 a—alkyl, bis (RO
_ o - : ) . - - -
Cia~alkyl, {R,0 PO-0OR,} -G -alkyl or (R,0-PO-R,) -C : )
9

- while the abovementioned s5- £O 7-membered rj 1—4-aj:kyl group,
. ings

RS 1 b g p 5

methyl groups,

a 2-oxo- i - '
o b; :o:liz:ilnyl group Which is Substituted ip the 4 posji-
et ggn atfo.m, by & G -alkyl, RGO~C:O—C‘1_4—alky1

" i-s—2lkyl or (R,0-PO-R,) -C - ’
Eo R, are as hereinbefore defined ang
morpholinyl groups are in each case 1j
the group F, . ’
4 morpholino or thiomorpholine group which ig

the 2 pesition by a Ci.s-alkoxy group SEReEicuted in

1o group which is ; .
the 2 ang ¢ position by a ‘Cl-ralkoxy group Substituted in




1.4-al kyl groups or by an R60-CO group and an definedR60-CO Cl_4 -al kyl
group wherein R6.to RO are as hereinbe fore defined, a norpholino or
hormonor phol i no each case b group which is substituted in . bgAagusRd0e$0,
(R 0-PO-OR A 4-alk 1e),. (ROPORY) , RO-CO Y, bis- (R60-CO :
-C,_4-alk 1 (ROPORa) CY (RTOPOORa) -Cd-4-alkyl or i-4-alkyl group
wherein R defined, 6 to R9 are as hereinpefore a norpholino or
honmonor phol i no. group which is substituted b two: R60-CO or Rho-COC Y |

| an R60-CO-C- Y an R60-CO group and 14-al kyl group

1 4-al kyl groups.-or Kk _
wherei n” R8s« a@K¥l e Roeonup ddfdmeid, tia Qx[‘tgkkghngﬁgieg'gper' di ﬁyl, or
hexahYdr ogzeaiight -shhdtidauted RaY 9&89?1052 ﬁhe 17 position By*Fiel§roup

5. “For 7 ORa Yot efPFhiEuted by, onachrcase

Ri o, whilg{ctherpahoyenentioned,5-
addi tionally suBs??t §fe"é’a‘1’§f 35S cAPDBACh RGP SR At oM PYsaBs REO: ) .
(R O PO R8}~ (CReR BTy Drudtiay] lod-thel kyl - BicSs§ R g-tggﬁ KY r Y PO OR)
-[ wher iRy, Re G:f Here Bltfo. 43RO RI)' - CI 47 al Kyl "§rodFoue - RWhides as
her ei nbef ore defined, 26 August < 12 a pyrrolidinyl, Piperidinyl or
hexahydroazepinyl .. substi- tuted in. the |-P Y group position by the group
Rla,.mhlI%&Qﬂ%;aéﬁqweﬂﬁﬂrgroupLwherein the‘CLq—alkyi moietyr ﬁhich i :
stralght—?halngd and may additionally be substituted by one or
two m?thyl groups, is terminally substituted in each case by a
,1,3fdlogolan—2—yl or -1,3-dioxan-2-yl-group optionally 5
substituted by one or two meth : . :
Lo : N yl g, i i "R 1A :
beere'defined, ' ' groups, while R; is as herein- .

an R - 5 ir i
«NRs-group: wherein Rs is as hereinbefore defined and R, de
notes a 2—oxo—tetrahydrofuran-3—yl, 2-oxo-tetrahydrofura i
4-yl - - .
vl, 2-oxo tetrahydropyran—B—yl, 2—oxo~tetrahydrop§ran—4—yl

or 2- -
ox0O tetrahydropyran—s-yl group opticnally substituted b
one or two methyl groups, A ' Y

an amino group or an amino group optionally substituted by 1
or12.Ch4—alkyl groups wherein the alkyl groups may be identical
o? élffe#ent and each alkyl mbiety may be subétituted.from Zﬁ
Sition 2 by a hydroxy, Ciq-alkoxy, amino, Ci-«-2lkylamino orll'—
(Ci.i-alkyl) -amino group or. by 3 4- Lo’ 7-membered alkyleneiminz

placed in e: ' by |
€G 1In each case by an oXygen or sulphur atom, by a sulphi-

| nyl, sulphonyl, imino or N—(Chq—alkyl)—imino group

& 4- to 7-membered alk imi
i yleneimino group option L
al
by 1 te 4 methyl groups, ® 1Y-Sub5tltuted

a 6- Fo 7-
by 1 or 2 methyl groups wherein in

in th ositi i Y W m
e 4 position 1s replaced by anp oxXygen or sulphur ato b
£ b Y

.,f‘




tioned 5- to 7-nenbered rings are in each case additional) - substituted at
carbon atons by two R0O-COor Y groups or by an R O CO R60 CO C 4-al kyl
group and an ‘R60=CO-C, _: -alkyl group wherein R6 and Ri 0 26 Bug@s 2003

herei nbef ore defined, a Pyrrolidinyl, piperidinyl or hexahydroazepinyl -
group sub- stituted in the 1 position by an R6O-CO Cl. 4-al kyl, bis- ‘
C=-,-al kyl, (R 0-P0-0P) (R60-CO)- G .-Cl-4 alkyl or (R OPOR9) -C 4-alkyl
group wherein R6 to RO are a-s ' hereilfibet ore defined, a pyrrolidinyl,

pi peri di nyl or hexahydroaze in 1 substi- tuted in the 1..-position b P Y
group y an REO-CO Cl-4-alkyl bis- (R G-4-alkyl, (R 0-PO-ORB) -d -4-alkyl.
or (R GaiPGR dia ) || e the ovenentioned 5- to 7_ ~ 9) -C3-4-al kyl
group, _case ad‘ﬁc?{)%n%ﬁw solﬁ)tsjt‘?lfaglt d =tb¥akbenedtbps1btar @ harggeh R60- CO
or R 0TSy one or two 6 1-4-alkyl groups or by an RGO CO group and an
R60- CO_. C1_4-al kyl group wherein R6 to RO are as hereinbefore "defined, a
2- 0X0- Prphol.i up which may be substituted by 1 or 2 nethyl groups, a
2- 0X0- %rdgﬁ’o:c%]ral??gigggpgﬁﬂFEhWP§r§aBs§i metagliemd kel ian %l%c%%g%o en
atom - PP pasigen RrPOUORh)T- Et¥mg &y~ andlikkh,e REQ; QO CL-4 al ky —;-al kyl
or (R -GhEOgRcu® R ar &,2% )S-ugé"zll- al k\é’I" foup, WhiTe RUBSHriehdiore -
def i ned apd_ the, abovement | one voloR:id FRSIAly | gxpuupswiat Be i Ky eagh case
|i nked“Fo 5 E4PB5 Qﬁﬁoﬁ?é%neﬂheogroup g, a norpholino or thionorpholino the

2 group Wiich is substituted in
N and G tggether denote a hydrogen, fluorine ©r chlorine atom
v, a C - ) ’ A . ..7 R ' | ’ |
X 1-s—alkoxy group thlopally substituted from position 2 b
hydroxy or Cc-alkoxy group, ' v

+ @ Gue-alkoxy group which is substituted by an R,0-CO, (RO
OR;} or (RTO“PO‘Rg)‘group, 5 ; (R,0-PO-
defined, :

while R, to R, are as hereinbefore

a G ,;-cycloalkoxy or C;,-cycloalkyl-C
group optionally substituted by 1 or

1-a-alkoxy group, an amino

2 C,,-alkyl groups,

& 5- to 7-membered alleenéimino group,

mentioned 6- to 7-membered alkyleneimino
group in the 4 position may be replaced i
Oxygen or sulphur atom,

wherein in the above-

: n each_case by an
' gron B o ko .by.an imino group substituted by the
IR T | phinyl or sulphonyl group, wherein R, i
- as hereinbefore defined, .
with the proviso that at least one
together with @ contains an R,0-CO,
. group or~

of the groups E, G or F
(R,0-PO-0OR,) or (R,0~PO-R,) ~

D Eogef ' ‘ L e o :
ogether with E contains an R,CO-0O- (R,CR,) -0-CO (R,0-PO-0OR
or (R,0-PO-R,) -group or l ’ o

E or G contains an optionally substituted 2-o
group,

x0-morpholinyl




position by a Cl-4-al koxy group, a norpholino or thionorpholino the 2 and 6

group which is s

ubstituted in position by a C _4-al koxy group, 26 August

2003 - 13 a d_4-alKkyl-NRs-group wherein the G._4-alkyl,ng§ggmﬁn@ﬁ@§h S
strai ght-chai ned and nmay additionally be substituted by one or” two nethyl
groups, is in each-case ternmnally substituted by a di-- (Cl_4-alkoxy)

-met.hyl or tri-
defi ned, Cl1.4-al

(Cl-4-al ko xy)-nethyl grqup, whilst RS is as hereinbefore
kyl. -NR.,.-group.-:-wherein' the Cl-4al kyl nmoiety, which is

strai ght - chai ned-and. may additionally be substituted by one or two met hyl
groups, is termnally substituted in each case by - a 1, 3-dioxolan-2-yl-

or.1,3-diGxaﬁﬂPhoﬁﬁngrompthﬁb&@&%&bﬂin§yg§titute?ﬁ%y one' or two nethyl
31 :

groups, weikeoR

I s as herei nbefore defined an

efore ' detl mef ot iRl dgroumhentzergi-n R

i-S{@s rein.- > . .
okSif tﬂg 5 aadRﬁ H@ﬁl@&9§§'@YZEOXQatﬁlkéﬂ¥d§98H an-3-yl,

2-oxo-tetrahydrofuran- 4°Yl. 2-oxo-tetrahydropyran-3-Yl 2-0x0-tetfah dro Y
PYr an- 4- y d@r(Qﬂxmalkdxykﬂmggﬂ§yrgp-é;%lBeroup optionally substituted by

one or two methyl groups, an ami no grou

g laf R0 grenhy Dpgianldy

substituted by 1 or 2 O _4-alkyl groups wherein the al kyl groups may ‘be
identicaJancﬁpt%ﬁﬁq¥%xﬁﬁuhsmﬁém£@daikyldﬂg§g%§hp§%¥£e substituted from po-
_4-

sition 2 2yoxouet r0%¥r

y| an? ndiexani2-yT]1

an no,

. . . ‘%ﬁyjq§ —2 X - ; ..
4-al kyl) t;]eatf[%ag%é%gj\%u oro.cpugy a 4-410' “ PXeverely dt dkghenel Mpp,  Hroup,

wherein i

A i L o
et iSondd - kéﬁﬁfﬁlﬂf&%ﬂ]’x@ﬂ-ﬁ—}fl Or 2-oxo-te-

rtrahydropyran—s—yl group or

- phen-3-y1, 2—oxo—tetfahydrothio
- drothiopyran—B—yl,

phen-4-y1, 2—oxo—tetrahy~
2—oxo-tetrahydrothiopyran-4;yl or

2—oxo—tetrahydrothiopyran—s-yl group '

By the aryl moieties mentioned i
abovementioned groups is meant g
case may be monosubstituted by R

tuted by R,, or monosubétituted by r
disubstituted by R 7

0 the definitions of the
pPhenyl group which in each
12/ MONO-, ‘di- or trisubstj-

. , 12 and additionally mono- or
13, Whilst the substituents may be iaentical

or different ang

R,, denotes a cyano, carboxy, ¢

-nyl, ¢

' C;A—alkylsulphenyi,'qu~alk§lsulphinyl
-~ hydroxy, qu—alkylsulphonyloxy,

amino,

carbonylamino, N-(C, ,-alkyl)-c
Cpq—alkylsulphonylamino, N-(C, ,-alkyl) -c

amino,

(Cb;~alkyl)—aminosulphonyl grou

. 1-a—alkoxycarbonyl i
e . + © Yl, aminocarbo-
t-q ylamlnocarbony;, d;~(CL4-alkyl)—aminocarbonyl
Cb4—alkylsu1phonyl,'
trifluoromethy] i
L - . Yloxy, nitro,
1-a~alkylamino, dl-(qu—alkyl)-amino C —alkyl

: 1-4 -
1_4_—alkylc:arbonyl.:-1rninc>, -
. _ 14—a1k915ulphonyl—
aminosulphonyl, Cb4—alkylaminosulphonyl or di-

P or a carbbnyl group, whiéh



nei m no groups a nethylene group in the 4 position my be re-- placed in
each -case by an oxygen or sul phur atom by a sul hi- nyl, sul phonyl, imno
or N (CGap:l4 Ikyl)y -imno‘group, a 4- to 7-t.enbered'al_ky$ﬁﬁ§igﬁ"Qo@3 group
optionally . substituted by 1 to 4 nethyl groups, a 6- To 7-nenbered = -

al kyl eneimi no group-optionally substituted by 1 or 2 nethyl groups wherein
in each case a nethylene grow in the_4 positionis replaced b py an imno
group substituted b the group oxygen &f sul phur. atom..by or sul phonyl grow
by grOUp Rla, a by a sul phiinyl group, wherein Rso is as hereinbefore

defi ned, be2GeMigWsia & ' | m dazol yl group optionally substituted
by 1 to gug%%lrc%l 1 gr.?l%gs, a _é?cdyfg}sgg'lpl%ﬂr ereisulehimstiyl ene group
i s replacedrby. = &n 16’53);’&r?’brb“s(ﬁzphﬁﬂkaﬂ-bmimbyloagrbm@o. ghaup substituted by
.the group R .4, by,a sul phinyl or sul phonyl group, as .hereinbefore '

defi ned, ror dahi .0 d and G,t.oget her denote a hydrogen, fluorrine or
chl orine_at o IOItgsCR:If -,%]R%(%{ég’r ocdbl Can AU K tincHdel momosi ti on 2
by a hyﬁif-o?(?rrrbﬁflClEHléi‘-R@¥9mgthb,oa Gl G Btdoxygeseyowhi ch is
substituted by an RO CO ORB) or (ROPORG6, (R,O0PO 9)-group, "while R6

to R arg,as.hereinphefore defined, a C3_,-cycloalkoxy or:=~ - :
C3_, - cycﬁg(gl %Pﬁﬁ% ".%3-'ai1%o <gr G485, bé’ﬁném‘:ﬁogdg'la@@ptoérah:bﬂal byosgbsti tut ed
by 1 or Zoggatlexy) qignogeoapga-_a,-aakymeﬂemﬂ@éﬁﬁﬂeﬁé&%%geg{ﬁ no group,
wher ei n i@i@&g@ggg: rrggt' oned 6- to 7-nenbered al kylenél m no groups a
met hyl ene’ ~ group TH i he 4Y%8§?t9’69‘_119ray be replaced in each case by an

- Moreover, the hetercaryl groups mentioned in the definiﬁiéﬁs
of the abovementioned groups also include a 5-membered hete-
roaromatic group which contains an imino group

g ¢

' an oxygen or
sulphur atom or an imino group,

an oxygen or sulphur atom and
one or two nitrogen atoms, or

2 62 . ;
membered hetercaromatic group, which contains one, twe or

three nitrogen atoms,

whilst the abovementioned 5-membered heteroafomatic groups may
be substituted 'in éach case by 1 or 2 methyl Or -ethyl groups
and the abovementioned 6-membered heteroaromatic groups may be

substituted in each case by 1 or 2-methyl or ethyl groups or

b ; . -
Y a fluorine, chlorine, bromine or iodine atom or by a tri
, -

fluoromethyl, hydroxy, methbxy or ethoxy group.

- Preferred éompounds of the above general formu
wherein -

la I are those

R, denotg? a hydrogen atom or i Ci.s-alkyl group

_Rg_denopgs a phenyl, benzyl or l-phenylethyl group:wherein the
phenyl nucleus is substituted in each case b

_ Yy the groups
R;, wherein ’ R

R, and R,, which may be identical or different

‘ each denocte
- a hydrogen, fluorine, chlorine,

bromine or iodine atom,




oxygen or sul phur ‘atom, by an Inino group substituted by the ..group.
Ri o, -or by a sul phinyl or _sul.phonyl group, wherein Ris as hereinbefore
defi'ned, 10 with.the proviso that.at |east -one of the groupsAbgude2003 F
together with G contains an REG-CO, -(R70-PO-ORB) or (R OPOR9) -- group
or D together with E contains an ROCO-O (ReCRE) -O-CO (R O PO OR8) or-
(RROPOR ) -group or E or Gcontains an optionally substituted
2- oxo--mor phol i nyl - group, 26 August 2003 1% - a norpholino or thionorpholino
group substituted in the 2 po- sition or in the 2 and 6 Positions by a
Cl_4-al koxy group, a di- (Cl_4-al koxy) -nethyl or tri- (Cl_4-al koxy)
-met hyl group prs -Q?ﬁ)‘& ionally substitu 2-oxa-t ted 1, 3-di oxol an-2-Yi,
113- dioxan-2-yl, *etra dr(B‘leﬁirré’H‘-YB-ﬂ.,ralhmﬁyt; et!.?%l@éﬁr n_,;4-y|, 2 - oxo-
t et r ahydr dpyr &h-s3€ykl2adkoxtyet Cg_f;-éilpeﬁﬁlhogre ~ Y. ran-& ‘or 2-o0xo-te-
Y pyran-5-yl group or E contains an optiona Iy’-‘éh?)]sktmydi éFoup,
2-oxo-thion-orpgplinf group or an optionally substituted
2- 0x0-t et'rahy&r ﬁﬁf%-kﬁﬁgﬁogyyp,r 2 oxat @iy r%}gugﬁpqq n-4-vyl,
2- 0x0-t et r ahyungrotina opyr aaiétyy_hay2h8§o-te§1n aEyrot i op Hhsy 1 or
2- ox0-t et'rahydr ot hi opyr an-5-yl"~ group- B?et' EREPE tRptlei esyoentiongd i n
the definitions of the abovenentioned groups is neant a phenyl group which
in each ctase®nfystRetiihoslbsenyyt ag bwIRLA,.s AQRQ - di- o trisubsti-
tuted by R13 ﬂnlﬁm@ﬁyps@i_ugﬁﬁdbguﬂ z and a t|_0|l¥él'l§1ﬁbﬁbk¥br
di subst | tut od. bye RS, whi 51 the SUBHIBOGHES sl Beordertingalsul fhenyy
di fferent an ‘tiucromethylsulphinyl or trifluoromethyi ‘

: C ‘ A - Ayisulphonyl group,
& methyl or methoxy g

Troup substity ' i
e | ‘ ted by.l to 3 fluorine

an ethyl or ethoxy group substituted

N by 1 to 5 fluorine

stit
uFed by one or two Ci-alkyl groups, wherein the
substituents may be identical or différent and

3 . a r

a C ,-alkyl, trifluoromethyl- or Clq—alkoxy gro
- - “oup,

RC and i r i i
- I

hydrogen fluorine
lyar ' oy chlorine atom, s metho
, = . : | Xy group or
g a me-

X denotes gz methinetgroup substitiuted
- nitrogen atom, '

A -
denoctes an oXygen atom or an imin

s © group optionally substi-

1s~@lkyl group,

B denotes g3 carbonyl or Sulphonyl groﬁp

-
-
-




R12 denotes a cyano, carboxyl' Cl_4-al koxycarbonyl, am nocarbo- nyl,

Cl_4--al kyl am nocarbonyl, di- (Cl_4-alkyl) -am nocarbonyl, .c4

-al kyl sul phenyl, ' C'_4--al kyl'sul phinyl, C-_ hydroxy, C _43@hkykssobghanyl ox
14 al kyl sul phonyl, Y. trifluoronethyloxy, nitro, amno, C_g-alkyl am no,
di- (C,-;,-alkyl) -amno, d _4-al kyl- carbonylamno, N (C,._4-alkyl) -C1

47al kyl car bonyl ami no, C _4-al kyl sul phonyl anmino, N- (Cl1 4-al kyl)
- C1- 4- al kyl sul phonyl - ani no, ani nosul gfionyl , Cl- 4- al kyl am nosul phonyl or di
(C1_4 al kyl)-am no sul phonyl group-or a carbonYl group, which 1is '

subst i t@tdendyes -119-FrT@RPesed a kyl e(g@iﬂjo p‘éfégggh?ngggggi (r:]aléag Ehge
’ C

abovenmegsy - .f0 7-nenbered al Kyl'eneini
met hyl 'neygé%gfo%%éjt%%t%?plo%i??% GRSe & Mnpstr 2003 me&ﬁylbgj-m&%—gl aced by
an oxygt@ﬁ HrisifiBmrorsthyl byragsul phinyl, sul phonyl, imno or N-. (Cl_4

-al kyl) -imno-group, and R13 denotes a fluorine, chlorine, brom ne

ori odi t Cl 4-alkyl, trifluoromethyl or O _4-al koxy group or two
groups% %@%Yg%%@%'&?und to adj acent carbon atoms, together denote
a C3_5-al kyl ene, nethyl enedi oxy or_ 1, 3-butadien-1,4-ylene group. Mreover,

t he hetenoary,cq s .ngnthonéd in the definitions of the abovenentioned
groups .al so_i ncl Bié%?la 8 e 58 e T RUPe OPEG RaRAYI supilrutid b gont ghns an

imno gr 8§5Yan 9 Rgen car bysel phuflabesmetngd LFJR Oroup, an oxygen or
sul phur atom and one or two nitrogen atons, of a 6-nenbered heteroaromatic

A g L b S R

eachngggrgyz(nltbﬁ 2lkplaye imo'ietfl}"d:oﬁtﬁﬂ:'ﬂé 1 to 8 carbon atoms in '
- each case and additionally 1 to a hydrogen atoms 'in the alky-
lt.ane.moiety may” be replaced by fluorine atoms, while the i
linking of the —'CO—alkylene or -50,-alkylene group to the

a -CO0-O-alkylene, -CO-NR,-alkylene or -50,-NR,-alkylene group

wherein the alkylene moiety contains 1 to 8 carbon atoms in

each caée, while the linking to the adjacent group C must take
place_ via the carbonyl or sulphonyl group wherein

R, denotes a hydrogen atom or a C,_,-alkyl group

Oor, if D is bound to a carbon atom of the group E
- !

demote o tons it may also

Or . + L3 ) - )
« 1f D is bound to a nitrogen atom of the group E, it may
L

also denote a carbonyl or sulphonyl group

. E denotes an RGO~CO~alky'lene—NR5, (R,0-PO-0OR,) —alkyiéne;NR or

) (‘1'-\’.‘.?0—E’Ol—f’gs;)—al}cylene—l\lRs group wherein in each . case .the alsk 1
molety, which is straight-chained and containsﬂ 11:; 6 cérbinene
atoms, may additionally be substituted by one or two C -alkyl
groups or by an R0-CO or R,0-CO-C, ,-alkyl group, whileh2 Y

- Ry denotes a hydrogen atom,

-/-
-

-~




and the abovenentioned 6-menbered het eroaromati c groups may be
in each case by 1 or 2 nethyl or ethyl groups or by a fluorine,

substi t ut ed

chl ori ne,

brom ne or iodine atom or by-a tri-- fluoronethyl, hydroxy Aggishexos or
et hoxy group.. Preferred conpounds of the above general fornula I
wherei n Ra denotes-.a hydrogen atomor a Cl.4-al kyl group, Rb denotes a
phenyl, "benzyl or 1-phenylethyl group,.wherein the phenyl nucleus is
substituted in each case by the groups™RE%t o R3, wherein R and R2, which
may be identical -or different, each denote a.hydrogen, fluorine,
bromine or iodine atom 26 August 2003 - 1.7 a d_Qalkyl, h dro'Y xy,

G _4-al koxy, =~6-C oal kyl , C4-6-cycl oal koxy, C2-5-al kenyl
C275- al kynyl §?8up,gikyi39%939k

or

unsat urat ed nBi-etyLlkommy: narbbey; | kpkeath t o4 he pexygen - n -~ alom

-al kyl sul phenyb, €1-45 #gygm§g% gi.aYl c %uffﬁgﬁ§Fs 8&9;%0-RQ _

aIkyLsquhony€$xi,é?rif or oriet hyT sUf pAEayTalkyt) fambronetoyp soi - nyl 4 0r
sar

trifiuorometh '
1to 3 f[uor|MB9naﬂgqs,;an7eh@&beggdggﬂgéxeggggﬁPsubst|tute
fluorine atqﬂ§t%§h%¥gno or_nitro group_or an

stituted by one

i denti cal’ or WAFR ePt, SahphRe deamteByaahgdqgggg%iILg§#§§§9y ht

br oni ne atonum,a;ngkggj@Uimfﬂéf&thgnethy|-.or

hl o

a Cgv—cycloalkyl or CPT—cycloalkyl-Cb3—aikyl group o

Re, R, and R, which.may be identical or differeﬁt,

case denote a hydrogen atom,

a C,,~alkyl group which may be substituted b
Cis-alkoxy, amino, Ci«-alkylamino or di-(C

ar e t-hose

chl ori ne,

Eﬁ}FBXWaNrbGSGﬁbatkynyEGbegEOHPdrox&i
4

a .
’ aml"‘

ﬁmBﬁ?Edgﬁéﬁﬁlenaiméhbybro&@;n&théyigrgﬂg %BB%E'tUEed by
g S

F5™s

Ro9GPURE - épt Fambl tassub-
wo €1°¥Pal'RY| Pr bBBsacebeini hhehe peshsibhlspt g,may be

rine or

.hlbi[_no or

in each

in each case a methylene group in the 4 position may

replaced by an oxXygen or sulphur atom, b

phonyl, imino or N-(C, ,-alkyl) -imino group,

Y a hydroxy,
1-a~21kyl) ~amino
group or by a 4- to 7-membered alkyleneimino group,

Troup ' while
n e abovemeqtloned 6- to 7-membered alkyleneimino

groups
be

¥ a sulphinyl, sul-

a G ;-cycloalkyl Sroup optionally substituted by 1 or 2

methyl groups,

"~ a G, -alkenyl or C

moiety may not be linked to the oxygen atom

s-s-alkynyl group, - while the unsaturated

a C},-cycloalkylACLA—alkyl, aryl, aryl-C, ,~alkyl or”£<33-o~

{R.CR,) group, wherein

R, and R,, which may be identical or different,
case denote a hydrogen atom or a ¢

in each
1-a~alkyl group and

R, denotes a C,s-alkyl, Ci.s~cycloalkyl, Ci.s~alkoxy or

Cs.s-¢cycloalkoxy group,

-7
=



R and Rd, which nmay'.be identical or different, "each denote a hydrogen,
fluorine or chlorine-atom a nmethoxy group or a me - thy! group optionally
substituted by a methoxy, dinmethylam no diethylam no, pyrdghidlisi®nos

pi peridino or norpholino group, X denotes a nethine,.group substituted by
a cyano. -group or a nitrogen atom A denotes an oxygen atomor an im no
group optionally substi- tuted by a Cl-4-al kyl group, B denotes a carbonyl
or sul phonyl group, 26 August 2003 - 8 - C denotes a 1, 3-all enyl'ene, 1, 1-
or |,2-Vinylene group, which nay be substituted in each case by one or two
met hyl ‘groups or ~ by a trifluoronethyl group, an ethynylene group or a 1,
3- but adi en+ y oup~optiqgnal ly Substituted by I to 4 nethyl groups
or by a tri fﬁgﬁgoﬁg{} §/ gg#o%pﬁ‘aﬁqﬂamtaé@%rp%wwm,pﬂEﬂ kyt®gse or

- S2- al kyl ene group wherein the al kylene noiety contains 1 to 8 carbon

at ons Bn4-each 7casabardgaddid hanal]. to 4 hydrqgen atons in the alky-
gy glgl%lgrxfl%eggf%ﬁs, e ighsubstikiutgdof t he

| ene ngie _ replaced

- CO al éil %ir?eﬁg?l 8@0 @PR%Péﬁgﬂbf olRrFa-Re) . aBj@OoBEIHC gl QG ust take

pl ace VR 1¥E- @R bEnytabkysubphoryd- pcdiQyPe a_-lf;gio'- - al kyl poe. o

- CO N%ﬂkﬁ@%@rﬁé%g@%@"@éfhé foup**wher & n°F REPaMRFFEAB Roi ety

contains 1 to 8 carbon atons in acit ase, while the linking to the

adj acent grout) C nust take place via the carbonyl or sul phonyl group

wher ei & Ripecanies er MysHagase Al RO 52, _alkyl group or, if Dis bound
b ; uted j

to a cadop ﬁégﬂf’én tg\}g g{eougprogiplé n%y ‘%so ﬁgnb? eSBPEBAButed in

‘ 1o @nd additionally at a ¢ i
h . 9 yclic
-~ carbon atom by an R0-CO, (R,0-PO-0R,) , (R,0-PO-R,), R.O-CO- '
e _ i i o . L -
Cia a%kyl, (R,0-PO ORy) -C, ,~alkyl or (R;D-PO-Rg)fcbq—alkyl group
wherein R, to Ry, are as hereinbefore defined ang:
R, denotes a hydrogen atom, a C, ,-alkyl, formyl, ¢, ,-a1-
kylcarbonyl or Cbc—alkylsulphonyl group,’ o

a plperazino or homopiperazino group which is substituted inp
gach case 1in the 4 position by an Rs0-CO-C, ,-alkyl, (R.0-PO

OR,) -C, _,- ' : n R, to X
.5) C,..~alkyl or (R43-PO~R9)—CP4—alkyl group wherein R, to R
are as hereinbefore defined, 9

a pyrrolidinyl, Piperidinyl or hexahydroazepinyl group sub-

stituted in the 31 position by the group R

mentioned 5- to 7-membered rings in each

10, While the above-

enEac _ _ case are additionally
r_substltuted at a carbqn_atom-by“an_RAD—CO, (R,0-PO-OR,), (R.O
gt s ™~

- PO-Ry); R0-CO-C, ,-alkyl, (R,0-PO-OR,) -C

1-a~alkyl or (R,0-PO-R.)-
C,..~alkyl group wherein R, to R Y ’ !

10 4¥e as hereinbefore defineqd,

. o . - o s
pyrrolidinyl, Piperidinyl or hexahydroazepinyl group substi-

t hd — a .
tuted in-the 1 position by an Rs0-CO-C, ,-alkyl, (R,0-PO-OR.)-
Ciamalkyl or (R,0-PO-R,)-C | ’ i

o 1a-alkyl group wherein R. ¢
hereinbstore defined, SR bo R, are as

an amin i
100 group or an amino group optionally substituted by 1

or 2 C _,-alkyl groups, wherein the alkyl groups may be iden-

At}éal_or different and each alkyl moiety may be substituted

.‘-’ -




or," if Dis bound'to-a nitrogen atomof the group E, it may also denote a
carbonyl or sul phonyl. group, E denotes an R60O CO - al kyl ene- NR5,
(ROPOOR) -alkylene-NR, or .. (R OPO Rs) -alkylene-NRS 25 Algusybpggei n i n
each. case, ..the alkylene noiety, which is straight-chained and contains
| "to 6 carbon atons, may additionally be substituted by one or two
C, _2-alkyl -groups or by an R6O-CO or R6G;CO Cl_2-al kyl group, while
denotes a. hydrogen.atom 26 August 2003 -.19 a O _4-al kyl group which may
be substituted bg a hydroxy,, Cl_4-al koxy, carboxy, R60-CO (R 0-PO OR8) ,
(R70- PO-R iijrorérﬁ-'sh’bl,‘:’@l‘?_ Ry Ryfdantnoa chydioxy C, c4; 2 Kby - alfi#1Q 9roup or
by a 4'- tQ-.,?—-aﬂEmjﬁnﬁmcald@/Iﬁne@dp;‘r_]glg{wggam\ghiol e I n the abovenerd- tioned
6- to 7- m;%}‘g&_gf @I%ﬂ ene. | i no droups=in eact cHEER HFethyBede grolp may
be replaced in the & = Postiyn Hrum  whddrenirortlsel aibivend oM oty & -
sul phi nyl s uf preigred m g oenedhi {ClgAonddky | dn -é&{’glpclz)\%zgé oup, a
C3_, - cycl egldiil wRfy g@_,féﬁigé@& k_éﬁl 't% 34- al k%'l group, "R zﬂﬁf%,e%i ch
may be iderillti cal_or different, in each oty EThyfxrsen cat engl -a
Cl_8- al kyFP3rodFthi &Y ey Wetsiondt.i tutigrhdnyla hydnexer 1ol -agg@ yoo
am no, Climigickygramipno or di -{'C 1-4-al kyl y~anino group or- by a 4- ¥o- -
7-menbered al kyl eneim . no group, while in the abovenentioned 6- to
7-menbered al kyl enei mi'no groups in each case a nethylene group in the. 4
Posi tion faf bé° Feprabedely adkylengeniob SHLRRULLALAM. 1 %ugg%?gi nél :
sul - "phon¥¥ 1 k&l BOmREH g;gg,uﬁs- al kyl) -imno group, a C4-,-CYy af ?I
group optionally substifutéd by 1 or 2 nethyl groups, a C3_5-al kenyl or
C3_5-al kynyl group, -while the unsaturated. : .
_ ; 61 to j membergd alkyleneimino group optiopally substituted
Y o? 2 methyl groups,. wherein in each case a methylene
] ZZS:P ;n the;é'p051tlon 1s replaced by an oxygen or sulphur
3 Y an imino group substituted by the group R
sulphinyl or' sulphonyl group, while R
defined,

1w, bY a
10 1S as hereinbefore

an imidazolyl group optionally substituted by 1 to 3 methvl
groups, ' !

a Cs;-cycloalkyl group, wherein a methylene Qroup is feplaced

b
Y an oxygen or sulphur atom, by an imino group substituted by

the group R,,, or by a sulphinyl or sulphonyl group, while R
10

1s as hereinbefore defined,

. Or"'D together with E denoteéva-ﬁydrogen
¥

fluorine or ine
chlori
atom, . -

a G 4-alkyl group optionally substituted by 1 to 5 flud¥ine
atoms, ' '

& Cyg~cycloalkyl group,

an aryl, heteroaryl, Ci.i-alkylcarbonyl,

arylcarbonyl, carboxy,
qu—alkoxycarbonyl,IgCO—O—(RJHQ)-O—CO, o

(R,0-PO-OR,) or (R,0-PO-



moi ety nmay not be ' linked to the oxygen atom a C3_,-cycloal kyl -C1_4-al kyl,
aryl; aryl-Cl. 4-al kyl or RgCO-O (R eCRf) group, wherein Re and Rf, which
may be identical or different, in each case denote a hydrdégemuatZ®3or a
Cl-4-al kyl group and RR denotes a C _4-al kyl, C3_,-cycloal kyl, Cl1-4-al koxy
or C,-,-cycloal koxy group, 26 August 2003 - 20 and R9 denotes a '

C, _4-alkyl, aryl or aryl-Cl_4-alkyl grwoag, _a 4- to 7-nenbered .
al kyl enei mi no group, which is substituted by an Rb0-CO (R 0-POORB) , -
(RO PQ$ ?)g, R6O;4hCO d_4-alkyl, (R OPOORB) -Cl_4-alkyl or (R OPOR)
-C _ al k¥{ 9gToun vherein R, gro anzerei L] re_as. herei nbefore
defi ned, dafpihpar,azi no or honopi lSlf}rrazi no’g%%?% \#cg%i g%ﬁb&?‘??ﬁf%d in the
4 position by the group R10 and additionally at a cyclic carbon atom by an
R O'CO (RO0-POORG) , (ROO-POR 9) R60-CO O _g-alkyl, (R 0--PO ORB)
-d, 4- al &}l avinocgrBBAyRO R, )} a1ky1 wherejn R6 to RO are as
her ei nbe&lgiﬁogg{.jjggglaggoglé;deng%/ e§h§¥%§%%§§feg¥1a?5 it al G -adkalryl

kyf ca onff’l or C, _4-al kyl sul phonyl group, a piperazino or

formyl, Cl_4-al-
honopi per azj no group which is substituted in each case in the 4 position

by an R - @iyt ablghn GRiGLPO. OR.). - O 4-3] kyl or (R O PO R9)

-C 4 al g &Jg%ereiﬁ (i ch % Qg?été%“ Aok o £ SF-nvathe red

pyrroli |‘ny:\g:{ prpert i AYP Br WekaRyénobke pibyvegentdbrad 6 Stid yted in the 1
r?QEPQPﬂi@ylﬁmﬁEMQthgfeubEeiﬁbéaéﬁ case a methylene group.in

positio
the 4 pogition may be replaced by an oXygen or sulphur atom
by an lmino group substituted by the group R, or by a sul- ’
. . : - 10 - -
, phinyl or gulphonyl group, while R,, is as hereinbefor
.defined, ' )

r

F denotes a C, ,-alkylene group, an -0-C, ;-alkylene group
wherein the alkylene moiety is linked to the group G or! an

G denotes an RGQ-CO—'alkylene—NRs, (R7O—PO—OR3)—alkylene~NR or
(R,.O—-PO—RB) -alkylene-NR, group wherein .in each case the alsk len
molety, which is straight'—chained and contains 1 to ¢ carblci )
atoms, may additionally be substituted by one or two ¢ —al]:l 1
groups or by an R,0-CO or RO-CO-C, ,~alkyl group wheréli-ri R y
R, are as hereinbefor_e defined,l ’ >

& 4- to 7-membered alkyleneimino group, which is substituted
by an R0-CO, (R,0-PO-OR,), (R,0-PO-R,) , Rso'—co—c1 -alkyl
(R,0-PO-0R,) —.Cl_,t—alkyl or (R,0-PO-R,) -C,,~alkyl g;oup whe;re'

to R, are as hereinbefore defined, - o
a ,p.ipéiaz%n? or homopiperazino group which is substituted in-
the ¢ position by the group R,, and additionally at a cyclic
carbon atom_by an R.,0-CO, (R,0-PO-OR,) , (R,0-PO-R,), R.O-CO-
Ci.a-alkyl, (R,0-PO-0OR,) -Cy4-alkyl or (R,O—PO—R)—(; '—a]ik 1
wherein R, to R, are as hereinbefore defined,9 o e

.’4‘



mentioned 5- to 7-nenbered rings in each case are additionally substituted
at a carbon atom by..an.RGO-CO, (R OPOORB) , (R 0O- POR9) ; R®-CO-d _;
-alkyl, (RTOPO-OR e) -d _4-alkyl or (R OPORI) - d _4-al hugusdapOidvherein
R6 to Rio are as hereinbefore defined, a pyrrolidinyl, piper-idinyl or
hexahydr oazepi nyl gfoup substi- tuted in-the 1 position by an :
R 0-COCl_4-alkyl, (R OPOOR8) Cl 4-alkyl.or (R.OPORQ -Cl_4-alkyl
group wherein-p, s.. to RO are as hereinbe-fore defined, an am no group.or
an ani no 9r o%g) oaptj,onal |y substituted by.1 or 2 C, 4-al kyl groups, wherein
the al kyl® roUpLITERP - | ARRCPiPenRz ro dyfdes £nih Bl ﬁ@%@é%}’{ fjely may
be substigasiedase 26 Augest 2893t iorly f1,0P ROSHLion_2. onvar ds lE)y a’t
hydr oxy, ¢ ! ~4: al Kyl ani &+ TEY 4 - 4RIQA50~ ani
ydroxy, d® ) dcal koxy, a&ggR O_CC]pl 4-al Kyl ani io_ or dr+~{efY; 3150~ ani no
group or l%y a 42 1o }51 nenbete %1%%’@%??\4%19&3%@ wieteih Rl he g
abovenenfiton&F &ened esfianserdal @idd/| enei mi no groups, in each case a
met hyl ene group may be replaced in the 4 position by an oxygen or sul -
phur ato sul.phi.nyl ,. sul phinyl, imno or N7(Cl_4-al kyl)- i'mno group,
a 4- to, %] nﬁg’%élé‘*%# yI EEATHI Wogs Sexabysironzephaint whrethy, QgL L0 4
net hyl gFB&BS, ia 6het @ Pomemieredyaliyl e26L RO greuR o%%li&ce)n Ipl_y ' ‘
substi tutednelysl ok a_;ggmgé%rougls,. Wwher&i n*4'n "eachk e -ene
group in_the --4 pgsition i s replraf€d by 8AcBxygem aresaliphuionaatom by an
imno gr %ﬂgsgbﬁg’ﬁgfluﬁﬁdabyaﬁh@nga@ap BYOanby. @ csul Q;hbl’_li_’,b_ﬁk sul Eﬁ%nyl
group, WROHR,IRL R.Dscaschergirbef ong o—%—idheg’-. an_im dazol'yl group ™"
opt i onal &y _Sé!ﬁéfi :%chalg b‘¥h1 to- 3 nethyl ge uSs;’;1 - QByEREAaIBOHR, bF oup,
wherein @ tet hyl et group ' TE°t8pkaddRi, are as hereinbefore defined, & -
a rrolidi i 1di ’ L
-tuZd in t]:J;HYl-' Piperidinyl or hexahydroazepinyl group substi-
e I-position by an R,0-CO-C, ,-alkyl, {RJD—PO-ORB)_

-C, - -
e élkyl or (R,O PO-R,) -C, ,~alkyl group wherein R, to R, are g
hereinbefore defined, ) ] )

all amilno group or an amino group optionélly substituted by 1
or 2 C,_,-alkyl groups wherein the alkyl grbups may be identical
| Q? different and each alkyl moiety may be subst o
sition 2 by a, hydroxy, Ciq-alkoxy, amino,
(Ché—alkyl)—amino group or by a 4- tor7—me

ituted from po-
Cb4—§lkylamiqo or di-

mbered alkyleneimino

group, while in the abovementioned ¢- to 7-membered alkylene

.méy be replaced by an oxygen or sulphur atom, by a sulphinyl
SF}?honyl, imino or N-(C, .-alkyl)-imino group, ’

2.4~ to 7-membered alkyleneimino group
by 1 to ¢ methyl groups,

Optionally substituted

a 6-

an imi .

I 1mino group substitutegd by the group R,,, by a sulphinyl o
. . ’ o

sulphonyl group, while R, is as hereinbefore defined




by an'oxygen or sul phur atom by an inmino group substituted by the group
R10, "or by a sul.phi nyl or sul phonyl group, while R10 is as hereinbefore
defined, or' ‘D together with "t denotes a hydrogen, fl uoriZfeAugusta® i ne
.atom. _ a Cl_a-alkyl group optionally substituted by 1 to 5 fluorine -
atoms ,L~...a C3-6 cycloal kyl group, an aryl, heteroaryl, -
C, - 4- al kyl car bonyl, aryl carbonyl, carbayy, Cl _4-al koxycar bonyl, RgCO O
(ReCR,) .-0-CO, (R OPOCRB) or- (R O PO“™26 August 2003 - 22 R9) ‘group
wherein R ,. to R and R, to RO aré as hereinbefore defined, an

am nocar Bonginid@zolyal gyba;mm% Qb 1 £ 0LLa4pd! KYL), %- 2 car bonyl
group or gogﬁgbonyl group which is rsl]yklt’)stl tutjéd byaabg l'(Lt 13)07- r?g:]é’rce)’d
al kyl enefrmno group, while in the abovenentioned 6- to 7-nem bered

al kyl enei m no groups in each case a nethylene group-in the 4 position may
be repl ased, bsc}aﬂ@qy@,qn ulsplaue s at an imno group substl tuted by
the grou R})Qy -a sijlfrouﬁl nyl orl%s%ln}"h legl}%tﬁ)'o‘x}ﬁl:f% ¥lpsedsby
her ei nbef or gci%fl he e dya 2@ léfﬂeﬂckygnfpil@gzsobgtlaﬂted by

- O Cl._ 6- Bh Y2 Ghoupby a\mmmﬁyheoaﬂrw,{lqj}eqﬁ?1e§¥o s 1 inked %Rb t.he gr oup

G or anas OYEEIhEE Qe VWU not be i nked frogen a 6F the
group G and G .denot ees aﬁ%begca Fal kyl ene-NRS, (R, OPO OR8) _al kyl ene--NR,

or - al kyl ene- group wherein in each case the al kyl ene
R70- PO- R9 | kyl NR5 wh h the al kyl
noi ety, Wamh ¢ safatdighidetibicnad hghds Bt a'f'l%cﬂ:i( 6. car atons, may
addi t i onal |y be substituted by oneor 1&% L‘fe o cgforlne atom,
@ Cls—alkoxy .group optlonally substituted from position 2
o onwards by a hydroxy or C,..~alkoxy group,

a C, ¢-alkoxy group which is substituted by an R.0-CO, (R,0-PO-

- ORy) or (R,0-PO-R,) group, while R, to R, are as hereinbefore
defined, '

a C,_,-cycloalkoxy or C}q—cycloalkoxy—CL4-alkoxy group,

an amino group optionally substituted by 1 or 2 C,,~alkyl
groups,

a 5- to 7-membered alkyleneimino group, while in the abovemen-
tioned 6- to 7-membered alkyleneimino'groups in each case a
methylene group in the 4 p051t10n may be replaced by an oxygen
or sulphur atom, by .an imino. group substituted by the group

" R,,, oOF by a sulphlnyl or sulphonyl group, while R,, is as
hereinbefore deflned

with the prov1so that ‘at least one of the groups E, G or F to-

- gether"with G contains an R;0-CO, (R,0-PO-0OR,) or (RJD—PO—Rg)
group or. |

D oge ey Wi E c i RgCO‘O" (R CRE) -0-CO (R O—POHOR )
t th t‘_h ontai s an & ’ 7 [:]
or (R-‘.O—PO‘RS) group,




groups or by an R O CO or R60-CO Cl 2-al kyl group, wherein R to R are as
herei'nbefore defined, a 4-- to 7-nenbered al kyl enei mi no group, which is
substituted - by an RGOCO (ROPOOR8) , (ROPORY9) , FREDAGDSC2008 al kyl ,
(ROPOCR) -C-4-alkyl- or (ROPOR) RO are as "hereinbefore defined,}
_C,_,,-alkyl group‘wherein R6 a piperazino or honopi perazino group which
is. -substituted in the 4 position by t group R10 and additionally at a
cyclic _carbon atomby an R6O-CO (R OGPGORs) , (R-GPOR9) , R6OCO
d 4a|ky| RO—POI??) -Cz_4-al kyl or (R70- POR) R6 to RO are as

) Cco i
her ei nbef o784 daiFAethe) @odnds kyt Qﬁ@uﬂag@er@é@@ﬁ?&ngﬁoéene% 21 gﬁg_mg‘fga% no

or honopi peh@idaﬂ@ Bl QD R, whi chg ituted in eac ase’ |
posi tion ém RGO d “4- aIE & %I%QO% PoF© (78) hereinbgfrye def(iRE6, PBUR, )

-G _4-al ky grou ein R6 _to R9 are as hereinbefore defined, a
pyrrol idinyl, PiPeridinyl or hexahydroazepinyl group substi- tuted in-the 1

position %éh@_g{@up I I}e abovenen- tioned 5- to 7-nenbered
rings in eeiﬁh ase ar e@angj(f%@l.'donglﬁy eNSHRING FEHIRS Tee etk dyoed adlesRrdyi@n

R60=C0, ‘GEHtioq RA)IROMROE a6 @, CRl Apata{%no(ﬁ FEE Jrgee_as

_-Cl: 4. Al kg z dato (d%dﬂpf@u@ut&ed“ﬁ pﬁ{)ea%{ gf%ﬁ%ercf' 4 ?emz%lwlgroup

her ei nbef f pyrrolidiny

substi - tfﬁ e(?qi9 EILJt]he F ld(‘sttal SERTH RN R @Ob@ls-4(-fabk§zb) C:Bhoaf@lcgg@

Cl _4: al kyPh6t §R ©iPGTRE)incC! hémabkyerakaup , W 5{91 R_.are

her ei nbef ena dﬁf;dam%rogg g?ng,ﬁ 8 or an am Nno. gr oup |<§’ri‘;§1€|1§} 1ny1
substituted ?¥1 or k%rr olpEtHhRERE: AbLwe &PkﬂhegldafpmM¢me
i denti cal &i Wé’l”é’ﬁt aﬁﬁdeﬁcﬁral kRechneubby iray elde asubsid LY Qg)gfegjom po-
Siti on 2 Byom, btyrydr oy~ (@Loﬂeca)l J@X)L’al@ﬂ)l”%ﬂro%l 4- al kyI am no or

R, and R,, which may be identical or different, denote aryl
- aryloxy, arylmethyl or arylmethoxy groups or ,

R together Wlth R,, if they are bound to adjacent carbon
atoms, denote an -CH=CH-CH= =CH, -CH=CH-NH or -CH=N-NH group

E denoctes a 2-oxo-morpholino group which may be substituted by
1 or 2 methyl groups,

denotes a 2-oxo-morpholino group which may be substituted by-
1l or 2 methyl groups, or . '

a 2 -OX0- morphollny1 group - whlch is substltuted in the 4 p051-

: thn by a hydrogen atom, by a ¢, ~alkyl, RO-CO-C, ,-alkyl,
(R,0-PO-0R,) -C Cis-alkyl or (R,0-PO- Ry} - C14—alkyl group, while R,
to R, are as hereinbefore defined and the abovementloned 2-0x0-
morpholinyl -groups -in each case are linked to a carbon atom of

. the group F, and/or - i
'F and G together may denote a C

- 3.2-Cycloalkyl-C, .-alko o
with the provisc that - e

at
least one of the groups E, G or F together with G contains
an RO Ce, (R,O- PO-OR;) or (R,0- PO Ry} group or

L



(Ci-4-alkyl)-amno group or by a 4- to 7-nmenbered al'kyl enei mino group,
whil e in the abovenentioned 6- to 7-nenbered al kyl ene- imno groups in each
case a methyl-ene group in the 4 position may be repl aced 35/AagusbR§aen or
sul phur. atom by a sul phinyl, sitlphonyl, imno or N (Cl.4-.alkyl)
-imno group, a.4-:to 7-nmenbered al kyl enei m no group optionally substituted
by 1 to 4 nethyl groups, a 6- te, 7-nenbered al kyl enei m no group optionally
substituted by 1 or 2 nethyl groups whé@fern in each case a net hyl ene group
in the 4 position is replaced by an oxygen or sul phur atom by an imno
group substituted by the group Rio, by a sul phinyl .or sul phonyl group,
while Rio is as hereinbefore defined, 26 August 2003 - 24 an i m dazol yl
group opPi bRAPFREIUKILEt &t conthins Em R,00t DY (R, ORQURS-CAR, G0 p6YGROR! KY!
group wherei(R,c- BLRY| Au QP 1S repl aced by an oxygen or su?phur at om
by an imno group substituted by _ -the.group .RO,..by a sul phi nyl ;

.or.sul phonyl group, while Rlu is as herelnbefore defined, or F and G
t oget herE defio® ecantbyinegen, obkiionane yo sublah Qi3 AT, L d@?%ofﬂ kO)iy group
optionaldyogpbstituted frompgosition 2 onwards. by, 2% ro

Cl. 4--al’koxy group, a C _6-al koxy group which'is substltuted by an RgO CO
(R70-PO" - ORB) or (R70-PO-Rg) group, while R6 to R are as herelnbefore

deflnedthe<EbmdeMd@abkoxueOéhéﬁemeﬁﬁgbﬁéhk8é¥ QF a|k0 g an am no
group o QQ@E? _gupstbt 2 CI_4-al'ky Khergin

7- menber.&d al kY1 ‘ener m 5 mﬁ?lQEFﬁlPﬁéfﬁﬁﬁvéﬁénnadAmhmi Gddie

7- menbertd® enelnlno groups in each case a nethylene group inthe 4

p05|t|on nay be replaced by an oxygen

R5 denotes an - ethyl or propyl group optlonally substituted by
one or two methyl groups, which is terminally substituted in
each case by a Cls-alkyicarbonylsulphenyl Ci,-cycloalkylcarbo-
- nylsulphenyl, C,.,-cycloalkyl- Cl3—alkylcarbonylsulphenyl aryl-
carbonylsulphenyl or aryl- C -3 alkylcarbonylsulphenyl group,

E denotes a morpholino or homomorpholino group, which is sub-
stituted in each case by an R,0-CO, {R,O- PO -ORg) , (R,O- éo -R,),
- Rs0~CO-C, ,~alkyl, bis- (R.O-CO) - -C, ¢-alkyl, (RO PO- OR) -C . ~alkyl

or ({R,0-PO-R,}-C, ,-alkyl group wherein R to R,-are as herein-
before defined,

a 2-oxo-morpholino group substltuted by 1 to 4 C . .-alkyl groups
with the pProviso that a 2-oxo- -morpholino group substltuted by

u.l Or 2 methyl groups is excluded,

a 2-oxo- thlomorphollno group which may be substituted by 1 to
4 C,.,-alkyl groups

‘a mornhollno group which is substituted in the 2 position by a
C;_«-alkoxy group,

& morpholino group which is substituted in the 2- and 6- -posi-

tions in each case by a C,,-alkoxy group,




or. sul phur atom “by.an imino group substituted by the group Rlqg, or by a
sul phiinyl or sul.phonyl group, while R o is as hereinbefore defined, wth
the proviso that- 'at |east one-of- the groups E, Gor F to-zsg%‘ﬂgﬁ@ﬁ%?’t,h -G
contai:ns_an R60-CO, (R70-PO-OR ) or (R70-PO-R9) .group or. D together wth
E contains an RgCO+O- (ReCRf) -OCO, (R OPOORB) or (R OPOR9) group, 2E
August 2003 - 25 and al so the conpounds-o0£7t he abovenenti oned gener al
formula.l- wherein‘R to Rd, Ato G and X are. as hereinbefore defined, but
addi-tional ly.the 1 7- .memhered al kyl enei m no groups nentioned above in.
the definition® ot 36#8‘%59%% wherets e efaziaidsdn dudiempi michaalsno

gr oups- substrzightd-dainedaandeacly a@ag_tﬂl@,@l&lllw Bebships diyted ag gcl i C

carbon at opdYmé: CO up and the pI pera

homopi per ag] g l?’r’:?o?%{f‘%r lﬁu g&*}“ § ¥ sﬁé}?é’ﬁﬁﬂar é&z@BthFagﬁobp a
ment i oned ¢F€4 T RNRE Jaete tHY L ofT Bt e, gralipsxy) ansk Ky I RAEN whiie
subst i tut@ dts tise heirieliogeforad e Pynaqbi s- (Ro-CO - Cl-4-al kyI group, R,
and R2, which may be identical or different, denote aryI aryl oxy,
arylnet hyl or aryl met hoxy. groups. or .Rl toget her with R2, if they are bound
to adj acerft %ar@éﬂ%grdemwmlmﬁxﬁm;h%kﬂ%%yH @hiacHED NH

group, E ml%a&%mmoﬁégoaﬁéﬁ?g %iigr Sp aﬁFgﬂbﬁ%I t%ﬁ ong:/ or]'- o

2 met hyl QLoups, G.denotes a 2- 0x0-nor pho P

substi t ut ed”ony Sthygy P WSy | 19r bEpRInetly asebekdtnbeghbh | eElg{d:h Q08D Wlaph
i s substi fttedliioxdllm 4 pdsicr ti pm- @yOﬁaHyﬁirpgegr@gg%progaﬂT 5 ubasltkj}/_
RO CO- C, it W one or two methyl groups,

while R; is as hereinbefore
deflned or '

an R;;NR; group wherein R, is as hereinbefore defined and
R,, denotes a 2-oxo-tetrahydrofuran-3- -y1, 2-oxa—tetrahy—
drofuran-4- yl 2-0xo- tetrahydropyran-3-yl, Z2-oxo-tetrahy-
Adropyran—f; -yl, 2- oxo—tetrahydro;)yfan— 5-y1, 2-oxo- tetréhy—
drothiophen-3 -yl, 2-oxo- tetrahydrothiophen-4-y1, 2-oxo-
tetrahydrothiopyran-3-vyl, 2-oxo- tetrahydrothiopyran-4- -yl or

2-oxo-tetrahydrothiopyran-5- -vl group optlonally substituted
by one or two methyl groups,

and/or G denotes a morpholino or homomorpholine group which is
- substituted in each case by an R, 0-CO, (R,0-PO-OR,}, (R,0-PO-R,),
RO CO- (;l_q—alkyl bis- (RO- CO}-C, ,~alkyl, (R,0-PO- OR,} ~C,_,-alkyl

- or- (R,0=PO-R,) -C,_, alkyl group wherein R; to R, are as hereinbe-
fore defined,

a morpholino group. which is substituted in the 2 position by a
Ci-i-adlkoxy group, '

" a mo¥pholino group which is substituted 1nthe .2 éri‘d .6 |
positions in each case by a C,_-alkoxy group,

a8 C,¢-alkyl-NR, group wherein the Cy.s-alkyl moiety, which is
_.stralght chained and may additionally be substituted- by one or

.”'



.(ROPOOR8) -C, 4-alkyl or (RTO-PO-R9) -Cx-4-alkyl group, while R6 to RO
are as hereinbefore defined and the abovenmenti oned 2-o0xo- norpholi nyl
groups -in each case are linked to a carbon atom of the @6digupt 288d/ or F
and G together may denote a C3_7-cycl oal kyl -Ci -4-al koxy group, wth the
provi so that at |east one of the groups E, Gor F together with G contains
.an.R60- CO," (R70-PO-OR,) or (R O PO R9) ggoup or 26 August 2003 .- 26 D
together with E contains an R COO.(RCRf) -OCO (R OPOORB) or N

(RO-PO--R9) tgb Qred-1RF7 - G contains an optionally substituted

2- ox0- nor phol { nylrgﬁ- %rF%IS%uPS’t Ie® detipsaeds yofsutiae: iab@wemen) ioned general

formula | Whet®hnalROXys -RetbAlt 0rGeand (X alglﬁosﬂgerei nbefor e deihedy dut
dpt ekl $yowpbswhtiaked

addi - tiomal iy &5 Hepeigse APt hyk. or . propyl gro
by one or two nmethyl gr oﬁpsfgmﬁfg’é{‘?@' termnally substituted in each case

by a CY_6-al kyl carbonyl sul phenyl, C3_, -cycl oal kyl carbo - nyl sul phenyl ;
C3_, -cycl S‘aFkyTaljﬂiBﬂ&RqumﬁIqumélﬁlihpl&%gyIC, ar¥l - carbonyl sul phenyl or
aryl - C3. _8cakkyhearhony au%ggenél group, E #endtE¥l amebephol whacer s .
homonor p%i no_groyup, whrch g™ ﬁbéd%ﬁ%%@bﬂﬁ;rbeeaﬁha@@ﬁ@u% ag R O CO,
( R70- PO- ( 5",“8?% -FEPPS . | 1s RREMEAL -g:]lgggituqii s. (ROCO S¥obne gryyl
(R O PO CRB}-dBbxaftaml ky§1 @f‘igj_%ipo-' &) 0 USRSy % wiesei by R to
R -are asstergidy defore defined, 8 P0K 0 I s epgriosis SUpshit Ut ed by 1
to 4 u,_,al kyl .groups™s it H-Yhengiioni sprotipat, avh39=0%0- IRT phol i no " gr oup
subst i tut%ﬂr‘bfeﬁ%m, Lmet hyl groups is excluded, a 2-oxXo fhi*6FEApRSH no
group which may be substituted by 1 to o , ' _

a R Grour S o .
xNR; ‘group whereln,Rsls as hereinbefore defined ang
. ) ‘ - | n

R, denotes. g 2-0oxo-tetrah

. ydrofuran-3-
- drofuran—4—yl, an-3-yl, 2_oxo_t6trahy-

2—oxo—tetrahydropyran-3—y

,'2—oxo—t -
dropyran—4—yl or 2—oxo—tetrahydropyran-5- - oy

with the proviso that

- at least one of the groups E, @

or F togethe i .
an R.O-CO, U%O-PO—OR” or (R,0-p g r with G contains

O-R,) group or

D together with E contains an

R CO-0- (R -0-
Qr (RTO*PO-—RB) group or . g eCRf) O CO: (RTO‘PO—ORE)

a mo ino i
rphollno‘group in each case sub

or i ositior
or in the 2 and s pPositions by a C.i-alkoxy groﬁpﬁf

(G, alkoxy)-methyl or tri—(qu—alkoxy)—methvl g
! roup or

an optionally substituted 1,3

-dioxolan-2-vil
2—oxo—tetrahydrofuran—3—yl .

l,3—dioxan—2~yl,

. 2—oxo—tetrahydrofuran—4—yl, 2-0x0o-

.I- .‘



- 4 C,_2-alkyl groups, a.norpholino group which is substituted in the 2

¢ position by a .C=_4-.al}~oxy group, a norpholino group which is

- substituted in-the 2- and 6-posi- tions in each case by a Ck_4-al koxy
group, - 26. August 2003 - 27 a C.,-4-al kyl-NR5 group wher ei @6tthgusiizopsal kyl
noi ety, which is straight-chained and may additionally be substituted by
one or two nethyl groups, is ternmnally substituted in each case by a di-
(Q..,-al-koxy) -nmethyl or- tri- (Cl_4-al-kaey)- -methyl group, while R5 is
as hereinbefore defined, Cl_4-al kyl-NR5 group wherein the O _4-al kyl

noi ety, Mi%#@mr@gﬁncmlné%_and may additionally be substituted by
one or ‘tm:@i}kwc,&g;ﬁoauxg_s i_s"ter'm W& 152 totintdrtagyeek i 0, € h case by a

| , 3- di oxol an- 2-yl , -Sd'ly&xﬁa‘iozwbrgroup‘ optionally substi -rt%uf%ﬁobyeone
or two net gyl groups, while R5 is as_hereinbefore defined, or an RL1NR5
group wher & goRbaiigsagph i.nbefore defined and R | denotes a

2- 0x0-t et rgmgggjogy an- 3- %%?&398§<8Yt gebahytudeaf QL@’Qb‘l’t%]li’o .

2- oxo-tetrah opyr &h- §P§F?nélbx03thle§1£§@uﬁe%rgp r an- 4—yiemorpholine

2- 0X0- t-etrgh‘é%lr o%y@ﬁgfseyfahﬁzdpgﬂifc)etg ahy- “drot ‘apﬁﬁﬁrahyﬁrothidphen_

2- oxo- t et reyyati of hjy-pphen-4-y TEDIGX 02 -Efréﬁ-’a)hl,bdrz&dﬁ;@ptiéélﬂéﬁ%gl Sthin
2- oxo-t et rcﬁly‘%lr.ot hi opyr an-%-%ﬁ't’{ﬁthCEMdﬁﬁa}hyg_r hi ogélr a '-1’::)-§Pl§roup ~
optional | y subSYTRYA# 5181 enengy, two net hyl gro‘up“gi, Ahd? P*X G teroakg- a

nmor phol i no or honmonor phol ino group which is substituted in each case by an

REO O (Bri@ PRORS) o (RO-POFD) R60- CO-Cl_4-al kyl, bis- (R6O CO)

-Cl_4-al :_%ria R O of Eheaﬁh&{femghtigggg’ -PO-R9) -Cl1_,-al kyl group

wherein R6 TOSRY. Bk et@skRheneipbe- ahgrg defined general formula 1
additionally - re..as her&inbéf_ore#defi'n'éd, but-

- . which is ter-
1¢~alkylcarbonylsul—
. CLv-cycloalkyl~

aq ethyl Or ‘Propyl grou
methyl or ethyl gro |
€ach case by a ¢
CL,—cycloalkyl—C
aryl-c,

UpPs, which jg Cermin
1{—alky1carbonyloxy,'c
1q—alkylcarbonyloxy
q—alkylcarbonyloxy'groﬁp ’

| Jq—cycloalkylcarbonyloxy
arylcarbonyloxy or

7 : group which ig g b—
E u

| OCO or RSOCO—Cl_q—alkyl gro

| G ° ups or by an R, 0CO

) -~alk
defined. 74 ¥l group whersin R, is ag hereinbef
. . . X €lore

1-a-2lkyl groups

i- 6

and R i :
10 Are as herelnbefore defined,
‘ 14



a norpholino group. which is substituted in the 2 position by a

Cl_4-al koxy group; a mO pholino group which is substituted |n the 2 and 6
positions in each case by a Cl 4- al koxy group, a C - alky ‘%ﬁ &g
wherein the:Cl -4 -alkyl noi ety, which is ‘'straight, -chalne 89 g 3
addi tional l'y be substituted by one or 26 August 2003 - 28 tmo met hyl

groups, is term naIIy substituted in each (gase by a di- (Cl_4-al koxy)
--met hyl - or tri- R5 i s .as her ei nbef of defined, ~4-(C 1-methyl group,

while a égelrk group wherein the d _4-al kyI noi ety, which .is _
strai gt - chal n ﬁ&%f%dqumfayngo ?pé‘t‘dﬁtu ed bgaogﬁboir: - two' nethyl
S 5 atuted in

~ grou .. the 4 IPSDSllts.otne Bstltu

3-di oon(&mZPleI@r ‘L%L?(xan ouﬁlbmll:oﬁalsl-ngchtbo;st t ut z%éﬁy one
or tvvo meg, &I %O g i f@rre @%Ol—ﬂ@dg pLcs J%kga her ei rl‘b“e NRS
group whefern 1Hsshbseml&ee60[a% ned and® nGted and is

2- 0X0- tetRa?n@@fmmo-@Oy 2- Eﬁﬁﬁg%gﬁgl Og;b&ihpmg@mfo%'&% dro

Y pyran- 3R‘6_,cc2 tra
substi t ut ed_by oﬁé O;E \SYDQF?@P@I whe 1griel R O@bl & iQ}al I Y gr%%psp Mdfnhe
proviso t 1ngd) east one of the groups. Ié Go higre igheEdGecont aj ns

an R60-Co, (R70-PO-OR,) or. (R, O PO-R9) " group or Dtogether wth E
cont ai ns.aar&lolg%%OlO'(R cRf)-0O CO

inoc or homomorpho] ;
ino
two RO~ CO or R O-CO- C,. group et ls .

an R.O- CO -C

ubstituted by
O-CO group and
nbefore défin'ed',

X —alkyl groups- or by an r
1-¢—alkyl group whereln ‘R¢ is as herej

s0-CO or R.O-co-
groups or by an R.O0-CO group and anp RsO~CO- C‘s . C o

whereln R, and R e e

a
10 AT® as hereinbefore defined,

-C,. —alkyl bis- (R.0-c0) -

while the abovementloned 5-

are addltlonally substituteg
€O or R.0-CO-C
CO C'

at carbon atoms b
_ Y one o
1a-alkyl groups Or by an R o

] O0-Co
14 alkyl group wherein R, to R, are S it -

as here inbefore defineqd

G denotes 3 4~ to 7-membere
stituted by two R.0-CO or R.O- co-c,

R.O0-Co group and an R,0~-CO-C
| herelnbefore deflned

a-alkyl groups or by an
1g—alkyl group wherein R, is as



(RTO-PO-ORe) or (RO-POR/) group or E or G contains an optionally
substituted 2-oxo-norpholinyl - group, a norpholino group in each case
substituted i'n the 2 ition pos or in the 2 and 6 positio ugt 2003

Cl-4 al koxy group, a di (Cl-g-al koxy) -nethyl or tri- (CLl_, -al koxy) nethyl
group or an optionally substituted 1, 3-di oxol an-2-yl, 1, 3-dioxan-2-yl,

2- oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-4-yl, 2 oxo 26 August
2003 - 29 - tetrahydropyran-3 Yl, 2-axo-tetrahydropY;ran ' '
trahydropyran-5-Yl group ar e-- - 4-yl or 2-oxo-t R contains an Optionally
substituted 2-0xo-thionorpholino group or an Optioenally substituted 2-oxo

3 YZ 2 ot 91 rofih drothlo Phen-  PYran- 3-
- 0X0 t%f%%ﬁﬂﬁgdgﬁ h8mé§&£§ 6%0- e PRy HPICH 68y FuhsBiynted in
2 oxo- t o"r‘bffh t ARFHL By Ehﬁuﬁroa@yRuet@d aisd alddd taompeURdsuBLt § PEreq

abovenent iat n@&ﬂM&z@etha &0olis 9B 'i:% RO% ) oG X are” as
here.inbefqrg, addltlon but D@Bg%%&%g% anEéfﬁ§fk ER TR i

propy! group §ﬁbq} g'pgﬁu? %y* gﬁﬁhﬁh@rabkylagnemmyWhereln R,

R,, are, as hereln_before defined, .- .

a piperaz'iho'or homopiperazino group which is substituted in
the 4 position by an R,0-CO- Cl,a—alkyl bis-(R «0-CO) -C, ,-alkyl,
(R,0~-PO-OR,) -C, _ q—alkyl or (R,0-PO-R,)- C1 ~alkyl group and
addltlonally at cycllc carbon atoms by one or two R,O- co or
R0-CO-C, ,~alkyl groups or by an RO CO group .and an R.O0-CO-
C,s-alkyl group where:!.n R, to R, are as herez_nbefore defined,

- & morpholino or homomorpholino group which is substituted by
two R,0-CO oxr R.0-CO- -Ci.~alkyl groups or by an R,0-CO group and
an R,0-CO-C, ,-alkyl group wherein R, is as hereinbefore defined

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi-
-tuted in the 1 position by the group R, ‘while the abovemern-
tloned 5- to 7- membered rings in each case are additionally
substltuted at carbon atoms by two R,0-CO or R0-CO-C,_,-alkyl
groups or by an R,0-CO group and an RO CO-C, ,-alkyl group
wherein R, and R,, are as ‘hereinbefore defined,

.,r‘a pyrrolldlnyl plpev‘ldlnyl or- hexahydroazeplnyl group substi-
tuted in the 1 pos:Ltlon by an R,0-CO-C,. -alkyl, bis- (R,0-CO) -
Ci-a-alkyl, (R,0-PO-OR,) - -Ci.s-alkyl or (R,0-PO- Ry} -C, ,-alkyl group
while the abovementloned 5~ to 7- -membered rings in each case t
are additionally substituted at carbon atoms by one or two RO-
CO or R,0-CO-C, ,-alkyl groups or by an R.0-CO group and an RO-
._CO ('_‘1 «~alkyl group wherein R, to R, are as hereinbefore defined;

a thiomorpholino group which is substituted in the 2 position
by a c,_,-alkoxy group, or



m nal ~ Y two ‘ethyl groups, which is Y substituted in each case by CY y a
Cl _6-al 3cyl carbonyl sul - 3 ,-C cl oal kyl carbon. yl sul phen .1

C -3-al kyl carbonyi sul phen Y C3_, -cycl oal kyl - Y. ar Yl cartdWasst #%nyl or
aryl Gi-3-. al kyl carbonyl:sul phenyl group, an ethyl. or -px-o 1 PY group
optional |- nethyl or ethyl groups. which is to each case b rnminally '
substituted in y a C,.-,-al kylcarbonyls» [ 3 _,, Cycl oal kyl -C xY

c3- __ Cvcl-oal kYl carbonyl oxy, 1 3-al kyl carbonyl oxy, 'aryl carbonyl oxy or
aryl-Cl1- 3-al kyl carbonyl oxy group, R denotes a 4- to 7-neMeéred al kyl enei m
-stitut e By 4WZHRE gneupT @O hiR8D0Ds osulEE0R: €ad Sixs Uhe O Okt 3510, 30
R6000- C Eit-iainey lingeauhs cakebyya8 860%kcgﬁj id}%q.t r+-al kyl group wherein R
is as hereinbefore a Pzperazino or hHbmo tHe plpﬁe razi no group which.
.1s,-...substituted in position by the group Rio and is additional) at
cyclic cH¥ibbntieorsoigosubstituted y two R6O-CO or 'R o--g-. by an R60-CO
group and an 6 CO-Cl _4 "al kyl groups and Ri o are as herei nbefore defined,
ci _a-al kglé ?roug wherein R6 26 August 2003 - 30 a PiPerazino or .
homapi pef azi T EhE™E . BEsHEF OWEBYPIE cIf icr FUliddutead With -G contains

. @n RO-CO, . (R,0-PO-OR,). or (R,0-PO-R,) group or

D together with E contains an R ,CO-0- (R.CR,) ~0-CO {R,0-PO-0R,)
R ! 8
or (R,0-PO-R,) group or ' B ‘

E or G_contains an optionally substituted 2-oxo-ﬁorpholiny1
group, - o |

- @& morpholino or thiomorpholino group substituted in the 2 po-
Sition or in the 2 and 6 positions in each case by afcbﬂ-alkoxy
group,

a di(qu—alkoxy)—mephyl or tri—(Ch4—alkoxy)—methy1 group or

an thionally substituted.1,3jdioxolan—2—yl, 1,3-dioxan-2-vyl,
2~oxo~tetrahydrofuran—3—yl, 2-oxo-tetrahydrofuran-4-yl, 2-oxo-
tetrahydropyran-3-yl, 2uoxo-tetrahydropyran—4—yl Oor 2-0Xo-
tetrahydropyran-5-yl group or '

E ggntaigs.ah optionally substituted 2—oxo—thi6morpholino
,group or an optionally substituted 2-oxo-tetrahydrothio-
phen-3-vy1, 2—oxo—tetrahydrothiophen—4—yl,M2-oxo—tetrahy—
drothiopyrap—B—yl, 2—oxo—tetrahydrcthiopyran—ééyl or
2—oxo—tetrahydrothiopyran—5—yl-group,

,Whil?«?he abovementioned aryl and heteroaryl,moiggies,are as
hereinbefore defined,

the tautomers, the sterecisomers and the salts thereof.



Y an ROCO6 -Cx=4 -alkyl r Bis- (R,O0POOR _Calk (RO-CO -Ce |

4-al kyl -4 yl or (R O PO R9) - C1-4-al kyI additional ly substituted at group
and i s R60-CO cyclic carbon atons by one o or R60- CO Cl-4-28|Augusigdi8dps or b
r two R60-CO-C-4-alkyl Y an R60-CO group and,.,, group wherein R6.0°
R9.are as here defi-ned, znbefore a norpholino or hononorpholino . two
R60-C0 group whichis substltuted by or3§60 CO- Cl _4-al kY1 groups or- by an
R O CO an Rho-CO Cl-4-al kyl. group vvherem-RGgroup and .6 is as - -
herei nbefore defined, a PYz'rolidinyl, piperidin toted in thei- }, Yl or

hexahydr oé?e;ﬂlrwlag.ﬂqummﬂm::ed I?Q)'iipuuga by, £t g
7- menber edt rdR0% AL %ﬁll%llj i onal l e she absovéErrI\gglfa Eélggﬁecgse aF'SLCEPEBWlS?

ubstituted in atons by t fwo RGO CO or R O groups or by an R60- Cp 6 COC _4
- al kyl wherein R group and an R60-CO- Cl _4 -alkyl group 6 and R10 are as

her ei nbef & eddebt aeda ﬁy@i{@%@hl gigy! . Piperidinyl or- hexahydroaiepinyl grou
stituted in the | position by sub- C _ ~alk 1 y an R60-CO C~_4-alkyl bis i

4y r (R%@POCR) -d-4-alkyl or (R70-PORr (R60-CO - while the
abovenent Renéenstes)a Qhenyh) Kydngyoup: 14 e n
SUbSt 0 pienyicacenBad EoniacabERElscasce o BT s A e

or tio’ R i1l each case by thé groups R, to
R;, wherein

. R, and R;, which may be identical or dlfferent -each denote
a hydrogen, fluorlne, chlorlne, bromine or iodine atom

a-methyl ethyl hydroxy, methoxy, ethoxy, amino, rcyaﬁo
vinyl or ethynyl group,

an aryl, aryloxy, arylmethyl or arylmethoxy gréup,

a methyl or methoxy group substituted by 1 to 3 fluorine
atoms or

R, together with RQ,_if they are bound to adjacent carbon

atoms, denote a -CH=CH~CH=CH, -CH=CH-NH or -CH=N-NH group
and '

R, deno;es a hydrogen, fluorine, chlorine or bromine atom

I

"R, and R, in-each case denote a hydrogen atom,

X denotes a methine group substituted by a cyano group or a
nitrogen atom

*“A denotes an imino group optlonally substituted by a methyl-or:
ethyl group,

B denotes a carbonyl group,



al kyl" groups-or b'6 COC Y an R60-CO group and an R 0 14-al kyl group
wherein Rs to R. are as hereinbefore defined r a.-thionorpholino roup
which is substituted in the 2-position by a CI. 4 al koxy - gPd\wgustz00g

t hi onor phol i no group which is sition substituted in the 2 and 6 po- s.in
each case by a Cl_4-al koxy group, and/or G denotes a 4- to 7-nenbered

al kyl enei mino stituted by two R O CO-gmaup which is sub- 6-CO )

R60- CO- C1- 4-al kyl groups or by-an RGO CO group-and an R ;0-CO-C, _., -al k.|
her ei nbef ore defined, ~' group wherein R is as . 26 August 2003 - 31 a
pi per azi‘F\di%}?OtFRﬁ‘rc?pﬂoelfazqrnd Foumwiemh gsospbwhiitht éd knbstheude@osht i on

by the gsip & and drfe addidfOnald s t arh ons by
two REOQ CO or..RsQ - - % 4- al kyl g%%ug%%%ég & ngG%XC%thE 2 ge%a%

RO CO- CI= r:‘lworﬁ'b% &E¥R6. and RLO are as here ii-| b_efo re
defined, _,. -aplpera2|no or honopi perazi no group which is substituted-in
the4pcbs_.1t %%%??4alkyl, bis- (REOG-CO -Cl.4-alkyl,
(RROPOOR) CI _4-alk R, 0-PO-R9) -C 4-alkyl group and additjonally
at -cyclic carbon atons by one or .two R O-CO or. . R60. - CO-C, _4-al kyl .groups
or by am %Gm@mand— Re. 9reRp Cprd-di y dEoup: Whet & rbvaﬁG to R9 are

R - S ST O I LA O
group and an R60 COCl 4- al kyl gr oup wherein R6 is. as herei nbef ore
defined,p denotes an alkylene or -Co- ~alkylene group wherein the al-
kylene m01ety in each case contains 1 to 4 carbon atoms, while
' the llnklng of the -CO- alkylene group to the adjacent group C
in each case must take place via the carbonyl group,

-a -CO0-0O-alkylene or -CO-NR,-alkylene- group wherein the
alkylene moiety in each case contains 1 to 4 carbon atoms,
while the linking to the adjacent group C in each case must

take place via the carbonyl group where1n
R, denotes a hydrogen atom or a methyl ‘or ethyl group,

or, if D is bound to ‘a carbon atom of the groﬁp E, itlmay also
denote a bond

or, if D is bound to a nltrogen atom <f the group E, it may
also denote a carbonyl or sulpnonyl group,

E denotes an R,0-CO-alkylene-NR,, (R.,O-PO—'ORH)~r:11k}.rlevm=.-~I\TRS or
(R#D—PO—Rg)—alkylene—NRs group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 4 carbon

. atoms, -may additionally be substituted by one'offtwé C,.,-alkyl
groups or by an R0-CO or R0O-CO-C, ,-alkyl group, Qherein

R, denotes a hydrogen atom,

a C,.,-alkyl group which may be substituted by an R,0-CO
group;



a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- tuted in the
1 position by the group R o, while the abovenen- tioned 5-_to 7-nenbered
rings in each case are additionally substituted at car borfeugyst 3t wo
R60- CO or R 0--CO-Cl_4-al kyl groups or by an R60-CO group and an-
R60-CO-C, _4-alkyl group wherein R5 and R p are as -hereinbefore defined,
a_pyrrolidinyl, piperidinyl..or- hexahy®=azepi nyl group substi- tuted in
the 1 poesition by an R60--GO Cl_4-al kyl, bis-- (RGO-CO - Cl-4:alkyl, - -
(RGPOORE) -d_ 4-alkyl or (R0O-PORI9) -C, -,-alkyl group,. while the
abovenentioned 5- to 7-nmenbered rings in each, ase- are additionally
substituted at®®cafboh af aronyl qrewy dp0i B 1 Qb5 RBGEGR §)_4;.al Ky
groups or by atwdrGhdERl QP @é]ﬂyla;&_, %—S QR Gl 4-al kyl group wherern to
RO are as herg{nggi re defi ned, t |onnrﬁh i%ﬁ)i%%%bp ¥hsikstituted
substituted in the 2 positith * BYEoaY..4-Glkelfkogqupli -ofc, 26 :ARGUSL 2003 -
32 a thi onor ghol-rd&ydraunponkilenlpiefyhst utegeipg.the 2 and 6 po- siti ons

in each case yiia-1C54s. roup, th the proviso that at |east one of
t he ‘groups: E, . ok t‘%lfggxh%:?% v%“éfﬁ . .\83@65@’5#.8§;}F¥ﬁ "R @~ Ehky | RA@LEAYIRB) .
or (R O PO ROFYRSGHYar- Brivdgerbenyhistulphengnt ahns:4n @-%kﬁg%@goﬁ Co,
'(R70- PO ORB) norlsiRpBeP1RG-cgpoup or E or G contains anoptionally

substituted 2-oxo-norpholinyl “group, a norpholino or thionorpholino group
substituted in the 2 po-- sition or in the 2 and 6 positions in each case

by a O -4-al kéRyetydupr ardby@Cb;éu§|&QKYEn&ﬂE&hﬁhngikhgﬁgfg%ﬁéﬁﬁ?tﬁ?xy)

-methyl groupt@b manopt Lenak substituted 1, 3-di oxol an-
1,3ﬁdioxan_2_xhvn' :9 Q£L¥l groups Wg;c is termlqally substituted =

' each. | i-¢~alkylcarbonyloxy, C;e-cycloalkyl -
carbonyloxy, Cys-cycloalkyl—Cb3—alkylcarbonyloiy, aryl -
carbonyloxy or aryl-Cbg—alkylcarbonyloxy group,

each case by a @

a Ci¢-cycloalkyl or Cye—cycloalkyl-éb3—alkyl g£oup

Bﬁ,lh and Ry, which may be identicél or different,
case denocte a hydrogen atom,

in each

a C,-alkyl group which may be substituted by a hydroxy

Ciq-alkoxy, or di-(C,,-alkyl)-amino group or by a 4- to

7 _ - - -
membered alkyleneimino group, while in the abovementioned

6- to 7-membered alkyleneimino groups in each case a methy-
lene group in the 4 position may be re -

placed by an
atom or by an N-(C | Y e

lq—alkyilfimino group,

a C, ¢-cycloalkyl group,

a ?Ls—alkenyl or,CLSfalkynyl group, while the unsaﬁ&ratéd
meiety may not be linked to the oxygen atom, -

i'Chs—cyclpalkyl-ch4~alkyl, aryl, aryIQé;;;;ikﬁl of R.éO-O;
(R,CR,) group, while ’
R. and R,, which may be identical or different
case denote a hydrogen atom or a C

r"’-

in each
1-e~alkyl group and



2- oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-4-yl’,” 2-oxo-

t etrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or 2-oxo-

t et rahydr opyran-5-yl. group-or E contains an optionally subiffyguse2003

2- oxo-t hi onmorpholino group or an optionally substituted _

2- oxo-t et rahydr ot hi-o- phen-3-yl, 2-oxo-tetrahydrothiophen-4-yl,

2- oxo-tetrahy- drothiopyran-3-yl, 2-ox9-5?t[ahydrothiopyran-4-y|_or

2- oxo- t.etrahydrot hi-opyran-5-yl. group, while the abovenentioned aryl and
het eroaryl noi et.ires are as hereinbefore defined, the tautoners,'the
stereoi soners and the salts thereof. 26 August 2003 - 33 Particularly

preferred conpondgefrdde, abov: er formyla_ 1 are those wherein Ra
denotes a hydr oge S d g’#?eﬁﬁﬂy,r‘r:_.li.‘?ﬁéﬂfi}lr:_corqrélbhwybet hyl

%gn_ at Rb dehote /
group wherein thes ‘i}ﬁg%ﬁl}fﬂ?&t’eﬁﬁowsfsubsti tuted in each case by the groups
R to .R3, wherein R and R, which may be identical: Or' different;. each

denote "a hydsegep, 4f rine, ¢hlorine, bromne or iodine: atom a nethyl,
et hyl,. hydroxy, ﬁeflﬁa(lgl%&esg%hocf%yfa&hﬁyﬁrogr%o, vinyl or ethynyl group, an
aryl, -aryloxy, arylmethyl or arylmethoxy group,. a nmethyl “or nethoxy group

subst it utedt byrd 'xané‘mrfélhbgiimyfélggmi%oRgr%g&%&ﬂ%Eg{ts'h;g&ééﬁig;ybar-e
enote a°- ; roy

bound to adj.acent, garb at ons,

- CH=N- NH eﬁ?ol?}% E[ajhdﬁ%'[g‘gh%t-e'sa]d(%d?%gbiﬁ-fIRS@(}ICiOﬂecl_qhhggkg,megggu rom ne
atom andRRFe¥ dachscasehdendhbedohrdir@gn 0m X denotes a” methi ne group
substituted by a cyano group or a S '

a 4- tqf?—mgmbered'alkylepeimino'group which is substiﬁﬁted'by -
. two RGQ—CQ__:or__ R,0-CO-~C, ,=alkyl groups wherein R, is as
hereinbefore defined, B

- & piperazino or homopiperazino group which is substituted in
th - Ll |
he 47p051t10n by the group R,, and additionally at a cyclic
carbon atom by an R.O-CO, R,0-CO-C, ,~alkyl or bis- (Rs0-CO) -

C,.4-alkyl group wherein R, is as hereinbefore defined andg

Ry, denotes a hydrogen atom, a methyl, ethyl, acetyl or
methylsulfonyl group,

a i . . . .
Piperazino or homopiperazino group which is substituted in

the 4 it R
position by the group R, and is additionally substituted

at cyclic carbon atoms by two R;0-CO ox R,0-CO-C
. . N : 6 .-
whe_j__"eln __RG and R,, are as hereinbefore defined

1-s—alkyl groups

& piperazino or homopiperazino group whic;h is substituted in

eéch case ip the 4 position by an R0-CO-C,_~alkyl

bis- (R,0-CO) -C~alkyl, (R,0-PO-0OR;) -C4-alkyl or (1'2 O-PO:iQ ) -
- Ci4-alkyl group wherein R to R, are as hereinbef:cﬁ:;defin;d

2 plperazino or homopiperazineo group which is substituted in

the 4 position by an R0-CO-C, ,-alkyl or bis- (R,0-C0O) -C,_ ~alkyl
group and is additionally substituted at cyclic carbonH ’
by one or two R,0-CO or R,0-CO-C :
hereinbefore defined,

atoms
1-a—alkyl groups wherein R, is as




nitrogen atom A denotes an imno group optionally substituted.. by a
met hyl . -or: ethyl group, B denotes a carbonyl group, 26 August 2003 - 34
C denotes a 1,1--or 1,2-vinylene group which is substitutedtAngustaBe3 case
by one: or. two nethyl groups or may be substituted by - a trifluoromethyl’
group, .an ethynylene group or a 1, 3-butadien-1, 4-ylene group optionally
substituted by a nethyl or triquoromet_hgl7 group, D denotes an al kyl ene or
- CO- al kylene group wherein the-al- kylene roiety in each case contains 1-to
4 carbon atons; while the linking of the -CO al kyl ene group to the _
adj acent group C in each case nust take place via.the carbonyl group, - a
- CO- O al kyd ensr8ho1 S NR4- nes; gr.oup wherein the alkylene noiety in
each case co tglﬁns 1 toB% ggﬁé@%@? 83(#,n°p\ﬂﬂqué’ e ali disi sytseitheeadjiacent
group C i i°@3BhcR3%ebruan Rt%k@pl}a@eGﬂﬂacltqhalc@ub@@ybigr_qg%o%r_ei n R
denotes a Gyghadderl e rwier®ihyk,; ofg € rQ or, jf Dis’boundto a
carbon atom of the group E, it may @l S0 %é{neol%el_ ebféﬁ'c? figedp i s bound to
a nitrogen atomof the group E, it may also denote a carbonyl or sul phonyl
group,- E. FHFRROENREChahdydenko NRRo gBonF’%gBﬁ)i-ag@él gne- NR> or
(R, O PO RYwo & oylcengxyNROo 9FQUR V\pgﬁgi o in each case, tRe a Eyf%‘h%e rR)Yet‘y,
which is ﬁ,iterrai. t - chai ned_and coht arng 19F 8RS c¥ReBRin Roriss asay
addi tionalTy Tt %’d“tﬂﬂ one or two Cl _2-al kyl groups or by an
R60-CO or R 0-CO C, _Z-al kyl group, wherein R5 denotes a hydrogen atom a
Cx_, -al kyl i may_.he substifuted by an R60- CO : ’ _
-9 ya.%@%ﬂaﬂMH£H§1,3ﬁfb¢:1 1nyf or he%éhYdroazepinyl group sub-
::::‘}tie'd;n the 1 position by the group Ry, while the above-
e ;?ne, 5- to 7—membe?ed rings in each case are additionally
oS ttuted ét a carbon atom by an R,0-CO, R,0-CO-C, ,~alkyl or
bls—(RJ%{D)—CL4—alkyl group wher
- before defined, '

ein R, and R,, are as herein-

a pyrrolidinyil, piperidinyl or hexahydroazepinyl group sub-

stituted in the 1 position by the group R,,, while the above-

@entioned 5- to 7-membered rings in each case are additionalil
- substituted at carbon .atoms by two R,0-CO or RO-CO-C,_,-alkyl Y

groups wherein R, and R, are as hereinbefore.defined.

a Pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by an RSO'—C‘O—Cl_q-alkyl bis- (R,0-CO)

- - ¥, ~ - ' 6 i i
Ciq-alkyl, (R.,O—PO—_ORS)—C,_,,_—alkyl or (R,O-PO—R,’-)'_—C

. . 1-a—2lkyl grou
.V.thI‘Eln-.Rs Lo R, are as hereinbefore defined :

a F)yrrolidinyl, piperidinyl or hexahydrc_:azepinyl group sub-

stituted in the 1 position by an RGO-CO-C1-4—aikyl or bis-
{RO-CO) —_Cl_;,jalkyl group, while the abovementioned s5- t\;

- 7-membered rings in each case are additionaliyts'-"ubétituted at

”c_arblc:n atoms by one or two R,O-CO or R0-CO=Cjy~alkyl groups
wWwherein R; is as hereinbefore defined,

& 2-oxo-morpholino group which may be substitu

ted by 1 +
C,,-alkyl groups, ’ °°




group; 26 August 2003 - 35 an ethyl or propyl group optionally substituted
by one or two nethyl or ethyl-groups which is terminally substituted in
each case by a hydroxy, Cl-4-alkoxy, -_di- (C, -4-alkyl) amféugust2003
C, - 6-al kyl car bonyl sul phenyl, C3-6-cyclo-. al kyl carbonyl sul pheny1, - '
C3-6-cycl o al kyl -A'_3- al kyl carbonyl - sul phenyl,. aryl carbonyl sul phenyl or
aryl-C, _,--al kyl carbo- nylsul phenyl grogg, _an ethyl or propyl group
optionally substituted by one or two nethyl or- ethyl - groups which is-
t er m nal IE}/ fubsti't uted in each case by a Cl_6-al kyl carbonyl oxy,
Ccycl oal 1<~ P5? Do PRRERRakLBe cyrdualviyilctCimad, a&;ﬂ&%@my%é& ayyl -
car bony!| exyC,0r-aikyll- Grogpal, kyl car bonyl oxy group, a C3_s-cyc oa?l%l or°
C3_6--cycl oal kyl - C1- 3-al kyl group, R6, R and.R8, which may be identical or
different, in each case denote a hydrogen atom a C _e-al kyl group which
may be s@3tIIRRDdTsy grompdminich i@ sdbakkente Ol ndine( Gl 4 al kylé_) -am no
group or dyy, -aldoxkOgrdugenber ed al kyl enei nino group, . Whi | E95 R by a
abovenentioned 6- to 7-nenbered al kyl enei mi no groups in each case a nethy-
| ene group.in §hhe -4.position may.be replaced by an oxygen .Y atomor by an
N ( Cl- Z2aMeyipholimongroupuhiéhb-isy el J50UR, - 5-ai kenyl or '
C3_5-al kwbhsg&ﬁugacﬂhi:igget e gniatur tg%w%%?ét 5%%% ape Fi RREd-t o the
oxygen atom C C3_6-cycloal Q//I =CI*4- T HSMP. aryl -ClL. 4--al kyl or -
RgCO- O (ReCRf) group, while Re and Rf, which may be identical or
di f f erena, C|_p-&HEH -1maS 0 drogep atom or a Cl-4-al kyl group and
26 AM9U3§t2§§§h7 ﬁl1$% %rg?g_h%EQEH% ERQ ebqﬁaf}yi moiety, whgchgis P ‘

h Ffpha;ned,Als‘term;nally substituted by a di-(C, -alk- .

oXY)_-methyl group, while R. is as h . T - -q
. S : 5 erelnbefore.deflned,

a C,.,-alkyl-NR; group wherein the ¢

1-a—2lkyl moiety, whi i
- Straight-chained, i oy

: is terminally substituted by a
2-y1l or 1,3-dioxan-2-y1 group,
defined,

1,3-dioxolan-
while R, is as hereinbefore

a Ry,;NR; group wherein R; is as hereinbefore defined and

R,, denotes a 2—oxo—tetrahydrofuran—B—yl

2-oxo-tetrahy-
drofuran-4-yl, l i

2—oxo—tetrahydropyran—3—yl, 2-oxo-tetrahy-
. 2—oxo—tetrahydropyrén*5—y1, 2-oxo-tetrahy-
drothiophen-3-vy1, 2—oxo—tetrahydréthiophen—d—yl
tetrahydrothiOpyran—B—yl, : . '

dropyran-4-yl.,

2-0x0o-
: | : ‘ 2-oxo—tetrahydrothiopyran-4—yl or
B —oxg—;etrahydrqthlopyraufsfyl group optionally subst

. ‘ fydre itutegd
by one or two methyl groups, 7

or D together with E denotes a hydrogen atom

- & methyl, trifluoromethyl, aryl,

- R,CO-0- (R,CR,) ~0-CO or

O~PO-0R,) gr i '
(R,0~PO-OR, group wherein R, to R, and R, and R, are as .
hereinbefore defined, -

F denotes an -0-C, ;-alkylene group, while the

. : alkylene i
is linked to the group G, Y e

' Or an oxygen atom, while thisg may
_QOt be linked to a nitrogen atom of the group G

and -

.




- 36 R denotes a Cl 4-alkyl, c3 fi-cycloalkyl, C.;-4-alkoxy or

CS_6-cycl oal koxy. group, and R,. denotes a O _4-al kyl group, a 4- to

7-menber ed al kyl enei m no group-which is substituted by an2RAGy&sD2003

R60- - CO-Cl-4-al kyl ‘or. bis- (RRO-CO -Cl-4-alkyl group wherein R6 is as

her ei nbef ore defined, a 4- to:7-nenbered al kyl enei m no group which is

substituted by two R60-CO.. or R60 CO Cl-4-al kyl groups wherein R6 is as

her ei nbefore defined, a piperazino or homdpi perazi no group which is

substituted in the 4 Position by the group R10 and additionally at a

cyclic carbon atomby an RGO CO, R60 CO Cl. 4-al kyl or bis- (R6O CO -

C _4-al kyl ey u§t\/\/nerei n R6_is as herei nbefore defined and R30 denotes a

hydr ogen” atoM- 8 gt A ReRityrathrbess Wk, MR, By POUDRONYA LI Dk 18R, o

pi per azi no (B,O0HROroR) ped il emeGNR PgWbis Nwih s 49St | t uregd | Qget gﬁsd'ﬁEgSi tion
't c o]

by the groyps apd- | ditionally substituted af cyc V&ﬁi‘eby
two RI O CO!vh('%ﬁL 8%80 {CJJ%}%% %-ga}s&glalg#%ﬁﬁéalﬂﬁ@r 8P REN&ARENR O &oesasarbon

her ei nbef oPECREY | Figd, 2@dpFperailober shbaoptpeeazbpoodeosp WHLCE i S41101
subst i t ut egrbupseaclbgags ripide &n@&&?@g by i 10,00 C1-4-al kyl o BVS-
(R60-CO - ¢l 4-a) kyl I%R%Q PEOR) -C a 1.4+alkyfYor9¥R¥®er peiRds Rs to R;
O - 4-al kyl 2GFotip WheFeFRc e €0 RE1894. as hereinbefore defined, a

pi perazi no or honopi perazino group which is substituted in the 4 position

by an RGO £0: Clr4-alky, i 0- -C ,--alkyl group and is
addi ti onal | y 1f)sti tutrlé%@%%@c%]éﬁc?]?g%%ﬁ?}o%o FONEP. Byl oheldr subpt REG:=ED by

y
R60- CO- C1- 2% a7 (CCgr FePs Aner-et #LIR6L iar dsis hetei-abet-of ¢-dekinedro2f August.

2003 - 37 wherein R, is as hereinbefore defined,

a 4- to 7—m¢Tbered alkyleneimino group which is substituted b&
two R.O-CO or R, 0-CO-C, ,-alkyl groups wherein R, is as herein-
- before defined, |

& piperazinoe or homopiperazino group which is substituted in

the 4 position by the group R,, and is additionally substituted

at a cyclic carbon atom by an R,0-CO, R,O-CO-C,_-alkyl or

: bls—(jo—CO)—qu—alkyl group wherein R, and R,, are as
hereinbefore defined,

a plperazino or homopiperazino group which is substituted in

the 4 position by the group R,, and is additionally substituted

. at cyclic carbon atoms by two R,0-CO or R0-CO-C, ,-alkyl groups

,.wgere1n R¢ and R,, are as hereinbefore definegd
. . . !

& plperazino or homopiperazino group which is substituted in
-e@ach case in the 4 position by an R0-CO-C,_,~alkyl

. B '
bis- (R0-CO)-C,_,-alkyl, (R,0-PO-OR,) -C

_ A _ 1-«~alkyl or (R,0-PO-R,) -
C,_-alkyl group wherein R; to R, are ' ’ :

as hereinbefore definéd;
a4 plperazino or homopiperazino group which is substituted in

the 4 position by an R0-C0-C, ,-alkyl or bis—(R4)~CO)~Cb4—alkyl

group and additionallyrat cyclic carbon atoms by one or
R,0-CO or R,0-CO-C |
. defined;

two
1-a—alkyl groups wherein R, is as hereinbefore

- /;~




a nor phol i no or hononor phol i no group which is substituted in each case by
an R6O-CO, R60-CO Cl_4-al kyl or bis- (R60-CO - C,_4-al kyl group wherein R
is as hereinbefore defined, a nmorpholino or hononorphol ., i2®Aggwtpoo3nhi ch
is substituted by "two R60-CO or R60O CO/Cl_, -al kyl groups wherein R is as
her ei nbefore' defined, a pyrrolidinyl, piperidinyl or hexahydroazepinyl
group sub- stitute'd in the 1 positio_ntﬁ the group R10, while the above-
mentioned 5- to 7-nmenbered rings in each case are additionally, S
substituted at a-carbon ' atom by an REO-CO, R O CO Cl. 4-al kyl or bis-
(R6OG-CO -Cl_4-al kyl group wherein R6 and Rio are as herein- before

defi ned, g anpyskol 1,4 Nyl pi peridj nyl or hexahydroazepi nyl group sub-
stituted | n%egjlilg%s%g%i %‘ﬁm(g‘§°mié°é?~69pgm'@?_ Vhich thesabsvitut@atigned 5-
to 7- nenfRFRdFFhday i An eRéh Coas®,ar eoadd| tdDegl | ¥ Substituted at carbon
.atons byis WrRB6QGOTO0r - RO C0-CL. 4- l.._gpoups wherein R6 and Rio are as
here i nbcgép:{r?é defi ned,.. a%yr?o%?éi_ﬁb%%eﬁflpgfi FnyF Rereiakainnoazepi nyl
group sub-"s |C%’uted in the 1 position by an R6O-CO-Cl_, -al kyl, bis-
(REOCO --C -4-alkyl, (R O0-POOR8).-Cl 4-alkyl or (ROPOR9)'.-Cl_,-alkyl

grow . vheifigholR6d & erei nbefore defined, p a pyrrolidinyl,
pi peri di.n r Ohexahydlquglzgrrgg'?%ﬁ%%]rﬁfb TP SRtek kb isvhistd thtpasidyt on by

)
an R60- CHTEA-GPkGF BrO &<, (REBYI0groupl 4dalkedn Rgr 94Pag While the
abovenemeareninke fore defin@rbered rings in each case are additionally
substituted at carbon atons by one or two REO-CO or R6O-COC, : _4--al kyl

groups wherein R is as hereinbefore defined, a 2-oxo-norpholino group
whi ¢h méy PhEredbsinydtedibpridioyd o2l nexahpdr H UM%y §E.AU0USE 2003 - 38
. -Stituted in the 1 position by the group.-R,,, while the above- '
'@entloned 5~ ;9 7-membered rings in each case are additionaily
substituted at a carbon atom by an R.,0-CO, R,0-CO-C ~alkyl or
] 1-4
bls~(R5)—CO)-CL4-alkyl group wherein R, and R,, are as
hereinbefore defined, ‘

a ?yrrolidinyl, piperidinyl or hexahydroazepinyl group sub-
stituted in the 1 position by the group R,,, while the above-
rmentioned 5- to 7-membered rings in each case are additionally
substituted at carbon atoms by two R.0-CO Or RO-CO-C, -alkyl

groups wherein R¢ and R,, are as hereinbefore defined

a pyrrolidinyl, piperidinyl or_hexahydroazepinyl group substi-
tuted in the'l position b§ an R0-CO-C, ,-alkyl, bis- (R,0-CO) -

;bﬂﬁglkyl; (R#DfPO—ORﬂ)—qu-alkyl;or (R,0-PO-R,) -C, ,-alkyl group
~wherein R, to R, are as hereinbefore defined, |

a’?yrrolidigyl, pipéridinyl or hexahydroazepinyl groué sub-
sFltut?d in the 1 position by an R0-CO-C, ,-alkyl or -

: bls—(Réa—CO)—de—alkyl'group, while the abovemehtigned 5- tb.
77—mem§?red rings in each case are additionallymsugétituted atr
carbon atoms by one or two R.0-CO or Rg)-CO-Ch‘-alkyl groups
wherein R; 1s as hereinbefore defined,

4 Z-oxo-morpholino group which may be substituted by 1 or 2
- methyl gréups, A




a 2-oxo-t hi onorpholi no group which may be substituted by 1 to 4 d _2-alkyl
groups, a norpholino group which is substituted in the 2 position by a
Cl_4-al koxy group, a norphol no-group which.is substituted g %ﬁﬁé{ﬁgd 6'
posi- tions in each 'case by a Ci _4-al koxy group, a C=_4-al k)ﬁ - group
wherein the O _4-alkyl nbiety; which is straight-chained, is termnally.
substituted-by a di-(C_4-al k- oxy) -nethyl group, while R5 is as
herei nbefore défined, a C -4-alkyl-NRS- gtodp wherein the d _4-alkyl
noiety, which is - straight-chained,-is termnally substituted by a
1, 3-di oxol .an- 2-yl or 113-dioxan-2-yl group, while R, is as hereinbefore
defi ned, &%NRS roHp wherein R is as hereinbefore defined and R11
denot es a” 22oX8°t BPFRAPALSYdr 8roBpywhizhode- sabkahyYur dgof 4r an-4; vl .
2- oxo- t et Fahydropyr anc3; yalk2i 039- % &Il q;ig%,ﬁanA- -y, po-
2-oxo-tetm@{l&@ﬁBQ%@QzQé}é%n %-‘oxg-tetrahy-l"‘dr rofhBHP3-yhile R, is as
2- 0x0-t et r ahydr 6t hi ophen_4-§1, 23%%Be akpvaneut bohedpy+ako 3ny. holinyl
2-oxo-tet$’é"?§8?of-ﬁi%ﬁ?}iaﬁaﬂEyhrarliﬁk@dot&,egrggyg&qtgl&%)yr n757yl group
optional |§, substituted by one or two nmethyl groups, or 5] roﬂéeirfé‘%@—Wt-h E
denotes a hydrogen atom a methyl, trifluoromethyl, aryl, RgCOO (R ,CR)
-0COor (RO-pOOR) group wherein Re to Rg and R, and.R8..are as
her ei nbefortoiohigth Fratemaitescian s Qn@sds Alky) ene oup, while the
al kyl ene aypi-efi%coxhs gHidped to the group G or an o&ﬂ%@n YR SAeInl byt ki s
may not. be linked fo a nitrogen atomof the group G and 26 August 2003 -
39 G .denotes an RGO CO al kyl ene-NR5, (R70-PO-ORB) -al kyl ene-NR, or

@ morpholino group which is substituted in

tions‘in each case by alcb4—a1koxy group

the 2 and 6 posi- -

a G, ,-alkyl-NR; group wherein the C,_,-alkyl moiety, which i
, s

straight-chained, is terminally sﬁbstituted by a di
Cyog- - i i,
(C;..-alkoxy) methyl group, while R; is as hereinbefore defined

. ) 1-4~alkyl moiety, which is
Straight-chained, 18 terminally substituted by a 1,3-dioxolan-

f !

a C, ~alkyl-NR, group wherein the ¢

an R,NR i ] '
nvfs Group wherein R, is as hereinbefore defined and R
denotes a substituted Z2-0Xo-tetrah '

| ydfofuran—B—yl, 2-oxo-
tetrahydrofgran—4—yl, 2—020—tetrahydropyran-3—yl 2-0x0-~

_tegrahydropyran~4—yl_or 240xo—tetrahydropyran—5

: _ : . -¥l grou
optionally by one or two methyl groups, - ) ’

or

F-and G together denote a hydrogen atom

a C,_ -alkoxy group optionally substituted f

rom 'osit' -
Apnwa;?s by a hydroxy or C positen 2

1-«~alkoxy group,

a G _ -alkoxy group which is substitut

‘ ed by an R,0-CO gro
where R, is as hereinbefore defined 6 e

or

.a-quicyclog}kgxy or Cb,fcyc}oalkylwch4—alkoxy-group:”




(R70- PO-R9) -al kyl ene-NRS group wherein in each case the al kyl ene noiety,
which' is straight-chained and contains 1 to 4 carbon atons, my

addi tional 'y be substituted by-one or two Cl1_2-al kyl '.'grog@:j\ug{,stizo ¥. an.
R60- CO. or. R60-CO-C1_Z- _al kyl group, while R to RO are as heréinberore:-
defined, a 4- to 7-menbered al kyl enei m no group which is substituted by an
R60O- CO, RgO-CO-Cl_a-al kyl or bis- (F\’_QQ-C_Q) -Cl_4-al kyl group wherein R6
:is as hereinbefore defined, a.4- to 7-Trembered al kyl enei m no group which
is substituted by- two RO-CO or R60-CO-C _4-alkyl groups wherein R is as
herein - before defined, a piperazino or honopi perazi no group which is
substituwied khe 4 Rosktion by the group RIO and is additionally
substi'%g%gd at g?%}{lcl ?’ciggrtp‘g‘ﬁ é?éﬁFbgnsnO%@wr@@pscm Ct_orafkyl or

bi s- ( e M ikRafk gPnEREns AheR@ TR, @)d-Ba00RNe &S I@gr_?i n(%g; ore
def i ned9Tr@upi perazi no or. honopi perazi no group which'is subs’ti TS i n the
4 position by the group Rlo and is additionally substituted at cyclic

car bon Iﬁt‘?‘gﬁ"g}é%m@gﬁoﬁm or RHO CO Cl_4-al kyl- groups wherein R and R10
are’ as ‘herefnpeforélbef Fneehtaps pat aziope oar piperazino._group which is
subst i tat@ap isr each case in the 4 pg%i tion ('g‘ii"gn 1'3 S‘J-'Ocﬁ’-'rc,-(ffgé}’ yPRabj s-
(R60-CO) -Cl_4-alkyl, (R70-PO-OR8) -Cl_4-alkyl or. (R70-POR9) - Cl-4-alkyl
group \&Qre%eiqln R6 to RO are as herei nbefore defined, a piperazino or

honopi ZINFProumavare ot gndigt) tlied i the 4 position_by an

R60 COg2tndy,al kyl or bis- (R6O CO 3}-01_4- ét%ﬁ""? ,ér*ﬁ’&%-m@@awanaw at
cyclic- carbon atonms by one or two R60 CO or RI O CO Cl_4-al kyl groups.
wherein R is as. hereinbefore defined, ..26 August 2003 - 40 a. .norpholino
or homsnBopipbicinmoyigumprhelth s EURs Lt yed,in ) ‘ -

€ 2 position or in the
- - . : 2
and 6 positions in each Case by a Cis-alkoxy group

a di-(Cb4—alkoxy)—methyl group or

an optionally substituted 1,3—dioxolan~2—yl

1,3-dio -2-
2—oxo—tetrahydrofuran-3—yl, oo

2~oxo—tetrahydrofuran

~4-yvl, 2-oxo-
tetrahydropyran—B-yl, 2—oxo-tetrahydropyran—4—yl or 2-oxo
tetrahydropyran—S—yl'group or ’

E ) - - b - ’

contains an optionally substituted 2~oxo-thiomorpholine
group or an optionally substituted 2-oxo-
phen-3-y1, 2—oxo—tetrahydrothiophen-4—yl
thiopyran—B—yl, :

tetrahydrothio-
2-oxo-tetrahydro-
‘ 2—oxoftetrqhydrothiopyran—4—yl or 2-oxo-
Ltetr@?ydrothibpyran—s—yl group,

whi - let]i i ¢ - -
le the aryl moieties mentioned in the definition of the

ab i '
ovementioned groups denote a phenyl group which may in each

case be ‘ i
monosubstltuted-by_Ru, mono- or disubstituted b R'
. monosubstituted by R ' Fa

12 @nd additionally mono or did: i
‘ , r disubstitut
by R,;, while the substituents ma o

e Y be identical or different

R,; denotes a cyano, Cbz—alkoxycarbonyl,

' _ aminocarbon 1,
CLQ-alkylamlnocarbonyl, di-(c, §

q—alkyli-aminocarbonyl,

C —
.rlbzlalkylsulphenyl,‘Chz—alkylsulphinyl, Cbzralkylsulphonyl

-




each case by an R6O-CQ RI O CO Cl. 4-alkyl or bis- (RO-CO -C,._4-alkyl
group wherein R6.is as :hereinbefore defined, a norpholino

or *honmonor phol i no group which' is substituted by two RO COenubudP2683 C
_4-al kyl groups wherein R6 is as hereinbefore defined, a pyrrolidinyl,

pi peridinyl or hexahydroazepinyl group..sub- .stituted in the 1 p05|t|on by
the group .R a, while the above-. rrentlone 5- to 7-nenbered rings in each
case are addi ti onal | y substituted at a car bon. at om by. an R6O- CO,

R6O- CO- C1_4- ﬁal kyl or bis- (R60-CO -C, __4-al kyl group wherel n R and Ro
are as her ePHB&PHYe détrpedamdnpyr 0ol i gi vyl 5 eridi;nyl

hexahydr oazegirbyb ghagup sub- sti tutggzi n ]ta% mp%%s?tkl g% 15§ *Eh%”@’%hpa‘ﬁﬂ@o
whil e the above- nentioned 5- to 7-nmenbered rings in each case are

additionallyR sggstltuted at carbon atons by two R 0-CO or

R6. O - CO Cl . Ba ylbtegrauﬁaumdaghgl Ne are as herei nbefore -
defined," a pcyr_gnéi]g}wylt PReridi %Bgogmﬂexaﬁgar 0azePrnyPIgRsuBtemsE -
tuted in the i position y an Ro: eicom %szyﬁllk%ﬂsgr(dﬁqom -

d _4-al kyl; . (R.O-PO.ORS) LA-alkyl ,or (R OPOR) -C' al 1 s f 4-kY -
group wher eiwp Ryrd@pRR, relﬁst e Qres defl yrroI i di nyl, ~
pi peri di nyl éggg_e&%(hy‘? gtze na/lP gr%ﬁ%eﬂéu ‘?t% éﬂc?ﬂ tﬁérbopoetomsn by
an R6O-CO- . d 4-: |as- B(Ra@@(l@}levmezthalllqiecm@@p,orvw le the
abovenent i oﬁe@‘éﬂuﬁﬁil%mmquer idgsud,n each case are
additionally_..sUbstituted at carbon atons by one or two R60O CO or-

R60- CG- C1. altr%l roups V\/nerel n R6 is as hereinbefore defined, a

2- 0X0- nor pho Srﬁ'ﬂ@)ret@assmtas:rsl taiide @ Hay sjal(?;rs ?théﬁigyl groups,
26 August 2003 - 41

Most partlcularly preferred compounds of the above general
formula I are those whereln

R, denotes g hydrogen atom,

R, d
enotes a phenyl, benzyl or 1- phenylethyl group wherein the
phenyl nucleus is substltuted in each case b

the
" R,, wherein Y groups R, to

R, and R,, which may be identical or dlfferent

, each d
a hydrogen, fluorine, e

chlorine or bromine atom, or a

methyl, trlfluoromethyl, methoxy, ethynyl or cyano group

R, denctes a hydrogen. atom,
‘R, and Ry in each case denote a hydrogen atom

" A dehotes an imino group,
B denotes a carbonyl group,

‘Cldenotes a 1,1- or 1,2-vinylene group,
. o




a 2-oxo-nor pholinyl group which is substituted in the 4 po- sition by a
Cl 4-alkyl or RO-COC _ -alkyl ~ 4 group, while -R6 is as hereinbefore
defined and the abovénentioned-2-oxo-norpholinyl grolps i.‘!BRQg?‘tEt-Q@é%e are 1
i nv, - f--. - --"--L _~ F, ‘anorpholino group which is substituted in
the 2 position by a Cl-4-al koxy group, a norpholino group which is
substituted in the 2. and 6 posi- tions in each case by a Cl. 4-al koxy
group, a O _a -alkyl -NR, group whereittthe C,-,-alkyl noiety, which is
straight-chained,- is termnally substituted by a di- (Cl"4-al koxy) - net hyl
group, while R5 is as hereinbefore defined, a Cl_a.--alkyl-NR5 group :
wher ei ng hetgl -1al kyl noi et % which is straight-chained, is terminally
subst it Gf'e§ By ¥ FS-§F6¥BI 8A- 2-yl or 1,3-dioxan-2--y1 group, while R is
as hereinbefore defined, an RANRS group wherein R is as hereinbefore
defi nedzapd;R e _St ituted 2-oxo-tetrahydrofuran-3-yl, 2-oxo-
tetrahydrg 3r§ﬁt%8§ﬁ% ;fgxgggéér%ﬁgﬁ?()pyran-& 1, 2-oxo-
tet.rahydropyran-4-y_|.or 2-oxo-tetrahydropyran-5-yl’ group optionally by
one’ or bwdenetdyla groppsikPlede apdyfp t 0get her denote a hydrogen atom a -
C _4-al koxy group optionally substituted fromposition 2 -onwards by a
hydr oxy Orq?%lﬁé- alﬁoxy group, a Cl_4-al koxy group which is substituted by
an R60-&C “Rlikyd eas lgaoeipnbkaeee ndehienad kvore %eﬁfyégr&%i@s)()& or
G3_. - cyeb agl kyingd AGh& O HOUhe PRAINTo 2003 2afaZene group o

~in each case must take place via the Céfbbnyl group o

wherein = - '
R, denotes a hydrogen atom,

or, if D is bound to a carbon atom of th

& group E, it may also
denote a bond’ .

or, if D is bound to a nitrogen atom of the group E
also denote a carbonyl group,

it may

E denotes an RAD—CO—alkylepe—NRS, {R;D—PO—ORG)—alkylene—NRs or
(R,O—PO—Rg)—alkylene—N'R5 group wherein in each case the alkylene
moiety, which is straight-chained and contains 1 to 4 carbon
aFoms, may additiopally be substituted by one or two C.;~alkyl
groups or by an Rg0-CO or R,0-CO-C, ,-alkyl group, while

R, denctes a hydrbgen atom,

a de-alkyl group which may be substituted by an R,0-CO
group, o T ' h

an ethyl group optionally substituted by_onempr_two_methyl
or ethyl groups which is terminally substituted by a

qu—alkylcarbonylsulphenyl, arylcarbonylsulphenyl or
arylmethylcarbonylsulphenyl group,




with the proviso that at |east one of the groups E, Gor F together with G

contains an R60-CO, (R O-POOR; .) or (R70-PO-R9) group or D together with

E contairs an.-RCO 0~ (ReCR) -0-,CO or.. (RO PO OR8) groupspuglstBogs G

contai ns an optionally substituted 2-oxo- nor phol i nyl ~ group, a norpholino

group substituted i'nA the 2 position or inthe 2 and 6 positions in each.

case- by a Cit_4-al koxy group, a di- (C1- 4 aI koxy) -methyl group or an

optionally substituted 1, 3- di oxol an- 2- yI 217 3- di oxan- 2- yl,

2- oxo-t etrahydropuran-3-yl, 2-oxo- tetrahydrofuran 4- yI 2- 0X0-

t et rahydr opyran-8elyl droup-bsthiah 0X0-

t et rahydropyr@ﬂ % Hn%lg rogporpg coﬁgg?’ﬁ)séh%%tgp to%éll?)i/ L & tipemrethyl

2- oxo-t'hi onor 0. oV ifRo A8 SﬁamP?aMtauhﬂMuted by a hy-

2- ox0- t et r ahy¢fF i 1_p@ﬁ;ﬂqdrb&m1( etxahydy

2- - 0X0- t et r ahyalfiSonF b RPYEALNS; VI . 2- ?)c(% tetﬁiraahyg%)%t %lﬁgggr an- ihﬁm%?hiél 0XO0-

t et rahydro. t hi opyran-5-yl~ group, Wmle the aryl noieties nentioned in the

definition of the abovenentioned groups denote a phenyl group which nay in

each: case be rrbslivsttiliatya byl Rbg, 2 "D stituted by .= -

monosubstituted by R, R13 or: lJ?‘ﬂlz andr@agh??%g%k% E{ode & d| substi tut ed

by R13, while the substituents may be identical.or dlfferent arid R1Z

denotes a’ cyéf"né:3 GCFYZlé’IaI%BY}Caﬁb@a;eI—py&lIbﬁQk@lbﬂﬁﬁh 1 group

d _z-al kyl ami nocar bonyl, di- (Cl-2_al kyl) -ami nocar bon% !

Pl _2-al kyl sulphegyl 2-a kyI sul ph| nyl, d _z-al kyl suI phonyl 26 August

2003 - 43 RP E an %% L h may be 1dent1ca1 or dlfferent in each
case denote a hydrogen atom, - . ‘

a Cl_a—alkyl group,

a cyclopentyl, cyclopentylmethyl,

cyclohexyl or cycl -
methyl group, Fyeionend

an aryl, arylmethyl or R,CO-0- (R,CR,) group, while

R, denotes a hydrogen atom or a Ci.s~alkyl group

R; denotes a hydrogen atom and

R, denotes a C._,-alkyl, cyclopentyl, cyclohexyl, €, ,-alk-

Oxy, cyclopentyloxy or cyclohexyloxy group,
" and R, denotes a methyl or ethyl group

a pyrrolidino or piperidinc group which is substi
RO-CO or RO-CO-C
Qefinéd,

tuted by an
1-2-a8lkyl group wherein R, is as herelnbefore

a pyrrolidino or piperidino group which-iéuéﬁgs
RO-CO or R,0-CO-C
defined,

tituted by two
12-alkyl groups wherein Ry, is as hereinbefore




hydroxy, nitro, amino, O _Z-alkylamino or di-(C I -,-alkyl)-amino group
and R1. denotes a fluorine, chlorine, bromne. or iodine atom Cl1
2-al'kyl, trifiuoronethyl or d.2--al koxy group or -two groppay oohd _t hey
are bound to adjacent carbon atons, together denote a C3.5-al kyl ene,

met hyl enedi oxy or -1, 3-butadien-1, 4-yl ene group, the tautoners, the ,
stereoi soners. and the salts thereof'. Mpst particularly preferred conpounds
of the above general fornula 1 are those wherein R denotes a hydrogen

atom Rb denotes .a phenyl, ‘benzyl or 1-phenylethyl group wherein the
phenyl HuetBES275n3ubsPlpuwldchn isaghibeasenpPygt bg gfl%ugs Rl.to R3, wherein
Rl and e g\i‘&t@ﬂRmﬁ&n@eiisdg@l@i%qlong% different. each deRBEE-1QR H§Mir ogen,

i ne ato FYaSURSERGILed, 8¢l mocpabtdyl , net hoxy,

fluori rkg]rllorlne or brom ne m

et hynqug%r %yaantoor&r%p?nl?gs%ﬁé?%tc@fs RaOhgar 0genaley DarRe aqqiil?% I each case
denot e 35 Hyrireigdre fhoe dXF tieset gsa. Met hi . ne. group substituted by & cyano
group, or a nitrogen atom A denotes an imno group, B denotes a ‘

C denotes a 1,1- or 1,2-vinylene group, 26 August 2003 --

. carbonyl qroup,
4 4 . an et %ymff%%‘? olphdregdn 3atw adi afethg V! gr qu. denotes a -
Cl, 4- al ky| erehydselFordy CR-NR4- al kyl'ene: group  wher el %%été’lqkﬁrene noi ety
contains 2 o E ' _ '
& Plperazino or homopiperazino group which is substituted in
t iti : '
‘.(ze 4 ‘pOS:I:-tllOn by an RGOfCO—Gl_q-alkyl_, biS:‘(RaO-CO)?C“—alkyl or
B 7O—PO—OR?)ny¢~alle group wherein. R, to R, are as here'—:” ,
- before defined, ' : TERT

4 piperazino group which is substituted in the 4 position b
an R,0-CO- - 1 ’

E,:O CO-C, ,-alkyl group and is additionally substituted at a
cyclic carbon atom by an R,0-CO or R,0-CO-C, ,-alkyl grbup
wherein R, is as hereinbefore defined

a . . .
morpholino group which is substituted by an RsO-CO or R.O-CO
C-Zlﬁz—alkyl group, while R, is as hereinbefore ‘defined 6

a plperidinyl group substituted in the 1 posit’icsn by an ‘RO Co
Cya- is- T
1-a—alkyl, bis {R,0-CO) -Ciq-alkyl or (R.,O—PO—ORB)—C -alkyl

) 1-2
group wherein R, to R, are as hereinbefore defined

a -— _ X . 7 -« =
) 2 ‘oico mo_;'phollno grpqp whlcl'l___may_ be substituteq by 1 to 2
Ci.x-alkyl groups, '-

2 G, -alkyl groups,
a m - . u .

2 orpholino group which is substituted in the 2 position b
méthoxy “or ethoxy group, S

a m ino i i
' orpholino group which is substituted in the 2 and 6 posi
Lions in each case by a methoxy or ethoxy group |




to 4 carbon atons, while the linking to the adjacent group, C in each case
must take place via the carbonyl group and wherein R4 denotes a hydrogen
atom or, if Dis bound to a ctarbon atom of the group E, i P6mayusl2eo3
denote a bond or, if.Dis bound to a nitrogen atomof the group E, it may
al so denote a carbonyl group, E denotes an R, O CO al kyl ene- NRS, :
(RRO-POOR ) -alkylene-NR, or (R O PO-Ray-al kyl ene-NRS group wherein in
each case the al kylene noiety,. which is straight-chained and contains 1 to
4 carbon t-018, 3 ;A i tJ.qnal be substituted by one or two C _z-al kyl
groups or agyzq ?rsl dl%, t ret&fya“e@id 2p2aPEkeEhgrephy WRe R, 3d€hekesad -
hydrogen &t d&h-"&tdyd--3Reybrgi o8pdivhkah - pay] bge T u ugngnreRircl}ngO
group, . isaaseh@wejgm%&otde@”%leby substituted by. ‘one. Ppr. two. t hyl
or ethyl groups which is termnally ‘substituted by a

Cl- 4- al kyl car bonyl sul phenyl, aryl carbonyl sul phenyl or '
aryl net hy BcHr pebyduiRpiie m I\gre&ﬂﬁcl—ﬂ-ubiﬁgﬁw%&@% - 45 an ethyl group
optionally substituted, by one or two nethyl" or ethyl groups which is
term nally substituted by a hy- droxy, Cl_4-al kyl carbonyl-oxy, ) '
aryl car bonyl oy BFPRLFASTE RyPXOc&eburhlyaxHFgranps -y a, 22 oo i L hgxyet hyl

or _2 , 2 -.dievhaxyatayligrolgxe- . oal kyl ar
C3. 6- cycl oal kyl. L 49{%’99 R6. %%ﬁg}’%&!} Wﬁ%ﬁ _r_Pa]y' b Sxfereiteathyor

up :
different, in e%é?%gcase. de%b‘?%oét%‘gf’é@b@@ﬁomm~%-ﬂ,_&-aﬂ;doylteg&gw,_ a
cycl opentyl , €xetipepbghnbtiy) , 2 aye ohexyhhflr IR 5 v1  2-oxo-

tetrahydrothiOPYran—B—yl, 2—qxoﬁtefrahydrothiopyran%4—yl'ér

_2—gxoTtétrah?dréthigpyranus-yl'group optionally substituted
by one or two methyl groups, ' B '

or D together with E denotes gz hydrogen atom
¢

a methyl, trifluoromethyl, aryl, R,CO-O- (R,.CR,)-0-CO or
e
(R,0-PO-OR,) group wherein R. to R, and R, and R, are as
. B
hereinbefore defined,

F denotes an -0-C, ,-alkylene group, while the alkylene moiety

is linked to the group G, or an oxygén atom, which may not be

linked to a nitrogen atom of the group G, and

‘G denotes an RJ%COfalkyléne—NR

; s group wherein the alkylene
moiety,

moi which is straightfchained and contains 1 to 4 carbon

-atoms, may additionally be substituted by one or two C -alkyl
| ; : 1-2

groups or by an RO-CO or RO-CO-C

1-2-alkyl group, while R, and
R‘ are as hereinbefore defined,

& pyrrolidino or piperidino groué which is substitu
R,0-CO or R,0-CO-C
defired,

ted by an
1-27alkyl group wherein R, is as hereinbefore

a pyrrolidino or piperidino group which is substi
R0-CO or R,0O-CO-C
defined,‘

tuted by two
1-2-alkyl groups wherein R, is as hereinbefore




met hyl group, an aryl, arylnethyl or R ,CO-0O (ReCRf) group, while Re
denotes a hydrogen.atomor a O _4-al kyl group, R denotes a hydrogen atom
and Rg denotes a C._4-alkyl, r-yclopentyl, cycl ohexyl, G . 26aulust@op3

cycl opent.yl.oxy or cycl ohexyl oxy group, and R9 denotes a nethyl or ethyl-
group, .a pyrroliding or piperidino group which is substituted by an

RGO-- CO or R60-CO Cl_2. -al kyl group whggein R6 is as hereinbefore defined,
_ a pyrrolidino or piperidino group which-is substituted by two. R60-CO or
RGO CO- C1_2-al kyl- groups wherein R is as hereinbefore defined, 26 August
2003 - 46 a piperazino group which is substituted in the 4 position by the
group Rlan misk a5z agddidd ubst ituted. at ¢yclic carbon atom by an
RgO- CO gthBGCI}_duCO - C? gygﬁb&lﬁcgr g%gzu%ﬁtéu%&i 30 phenhér posdetiane hjef i ned
and Rl denotts & t%}dra('ﬂfeﬁ &Feng LaEt Ay aetjnglica&awbnobtdﬁptgylaﬁylfonyl
group, &Brferazi R@m@malpﬂaﬁ%grmp&%cg@ substitutéd is the 4
. posi ti %r@irﬁéfgr@gggn 4-alky1, bis”_ (RO COF - UFanl 957 35

(ROOPOOR 8)'-C,. -_2-a[f yF-’group wherein.R6 to RB are as herein=" Dbefore
defined, a-.piperazi.no group which.is substituted in the 4 Position by an

REO 0O 81 ppalikepling! gupuandni en addi Lgnal L sfibstifyuted at o  oyolic
carbon skombune el or, 100 I S ARy it e festo a
ner o nbgf or & 311 fetl> & hor BRBI {Ae> §insuhi iyl sosulslot pbedeby. an Rso- 00
or R60- B0 TAXP! agiylp grivum il oo %, iaeRshekelibglore def npd, ja
pi peridi nyl group substituted in the "L position ﬁy%%ﬁ%r%& thnea,
: a pipera?ino group whi?h is substituted in the a position by -
~an RAD—QQ—Ck2~alkyl_group and additionally at aAéfclic carbon
atom by an RO-CO or R,0-CO-C, ,-alkyl group wheféin R.‘is as

hereinbefore defined, 6
a morpholino group which is substituted by an R.O-CO Er ﬁ.O—CO—
Ci.;-alkyl group, while R; is as hereinbefore defined G

a piperidinyl group substituted in the 1 position by an
.RJDvCO—CLQ—alkyl, bis-(RAJ—CO)—Cb4~a1kyl or

(RﬁDTPO—ORB)—Cﬂz—alkyl group wherein R, to R, are as
hereinbefore defined, - .

a 2-oxo-morpholino group which may be Substituted by 1 or 2
methyl groups, : ' - |

a 2—oxg-m0rpholiny1 group which ié substituted in the 4 posi
ti ' ' 7 "
ion by a methyl, ethyl or RO-CO-C,_,~alkyl group, while R, ig
+ . 6

as hereinbefore defined and the abovementioned 2-0 :

Xo-morpho-

N a o - . ) ) S AT L -

morpholino group which is substituted in the 2 position by a
wethoxy or ethoxy group, . Y
a‘morpholino group which is substituted in the 2 and 6 po-
_s;tlons in* each case by a methoxy or ethoxy group

.—f-
'/“




Cl_4-al kyl, bis- (R60_Co) -Cl-4-alkyl or (R 0-PO-OR8) -C _2-alkyl = group
wherein R, to R are.as herei.nbefore defined, a 2-oxo- nnrgﬂﬁ&lnotﬂ%gup

whi ch may be -substituted by 1 to 2 CL 2-alkyl groups, a ugust:

270x0-t hi.omor phol i no graup whi ch nay be substituted by 1 to 2 C*-alk | 12
y groups, a nmor pholino group which is substituted in the 2 position by a
met hoxy"or et hoxy group, a nmor phol i n6 é?%up which is substituted-in the 2
and 6 poesi- tions in each case by a nmethoxy or et hoxy group, 26 August 2003
-. 4 7.a 2, 2-di net hoxyet hyl ~NR5, 2, 2-di et hoxyet hyl -NR.,, 1, 3-di oxol an-

2-yl -nmet hy] - NR,.. or di oxan-2-yl -nmet hyl - NR, group mhereln R5 is as
herelnbe?o% %%g%Wﬁ%%Pxﬁgﬁpﬁi&¥§ﬂ Ri- ENSGre thcag by R gr dup® WHereilant R11

denot es a—ﬁlemethplfwmydnoﬁueaﬁhﬂmﬁb,22yqxamkggnahmz_dggﬁﬂﬁan4 yl,

2- oxo-tetrahydropyran-3-yl, 2-oxo-tetrahy- dropyran- 4--y|,

2- oxo-tetrah drogyran - 5- yI 2- oxo-tetrahy-- drothiophen. 3-y1,

2- oxo- t €X raRFdFotPFR ERpEriamgte - Ridrogen 3xtdrydr ot hi opyr an- 3-yl

2- 0XO0- . tetrahydrothlopyran 4-yl or 2-oxo-tetrahydrothiopyran--5-yk'group.
optlonalé g tlté%é% one or two net hyl groups, or D.together. with E
denot es atﬂ n aton1 trifluoromethyl, aryl, RgCO- O (ReCRE)
-0 CO or (R?O PC)CRB) group mherein R to Rg and R, and RB are as

a C, ,-alkoxXy group which is substituted by an R,0-CO group,
whlle R, is as her81nbefore deflned : :

a C+4~cyéioaikoxy or C,.-cycloalkyl-C, ,-alkoxy group

with the proviso that at least one of the groups E, G or F
together with G contains an R0-CO, (R,0-PO-OR,) or (R,0-PO-R,}
group or .

D together with E contains an R,CO-0O- (R.CR,)-0-CO or (R,0-PO-OR,)
group or

‘ E or G contains an ontlonally substltuted 2-oxo- morphollnyl
group, '

a morpholino group substituted in the. 2 position or in the 2

and 6 positions in each case by a methoxy or ethoxy group,
" a2 dimethoxymethyl or diethoxymethyl group or

an optionally substituted 1,3-dioxolan-2-yl or 1,3-dioxan-
2-yl- group or

E contains an optionally substituted 2-oxo-tetrahydrofuran-
3-yl,”2-oxo-tetrahydrofuran-4-yl, 2-oxo-tetrahydropyran-3-yi,
2-oxo-tetrahydropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo-
thiomorpholino, 2-oxo-tetrahydrothiophen-3-yl, 2-oxo-tetra-
hydrothiophen-4-yl, 2-oxo-tetrahydrothiopyran-3-yl, 2-oxo-teé-



her ei nbef ore defined, F denotes an -O Cl_4-al kyl'ene group, while the
al kyl ene noiety .is linked to the group G or an oxygen atom which may not
be 1linked to a nitrogen atom of the group G and G denot €96 Agust 2003
R60O- CO-al kyl ene- NR$ group wherein the al kyl ene noiety, which is -
strai ght-chained and contains 1 to 4 carbon atons, may additionally be .
substituted by one or two Cl_2-al kyl_ oups or by an R60-CO or
R60O CO-Cl_, -al kyl group, while R5 and .—.are as hereinbefore defined, a
pyrr ol i%;t%’%rq&gi;per idi no group which is substituted by an R60-CO or
R60- CO-CH* & 1o wherki dr R - %o a8 j re defined, a
pyr r ol ighcug ,or pi peridino group which i segﬁ%%?t@ﬁ%gaowrﬁw-%o- CO or
R60O CO-'Cl_z-al kyl, groups wherein R6 is as hereinbefore defined, , . 26
August 2h8,91§ -hél8 a piperazino group which is substituted in the 4 position
by th# uphRl eragid madeittiie@n ald it ; yclic carbon atom by an RGO-.CO or
R60- Coagaﬂgmghlgxb\rl\lgﬁo bu\f)@i l.e %ﬂtéﬁéje%(gl%art§eas‘??£j‘%}% orfe tdef i ned, a
pi per azi ng.groug_ rchTs suﬁlfﬂc’ttl?c &d Bhermte Srposivhih Way 32 Q. CO Cl_4
al kyl , °Bi §**PRB6 BafedChy4Ra), k pheote R PR, 0 1 1 2" 2 k;%]gr oUp wher e n
R to Ricaleoasdbereiahef grg defined, a piperazino group ®hithjden- .
substituted in the 4 position by an RO CO Cl_2-al kyl group and
addi ti onal'la at a.,.cyclic carbon atom by an RGO CO or RO-CO Cl_a- al kyl
group whesefpn®ees sa alubeirenbehone;def i BF’% 8 rrb&phol i.no group which is
subst i t ut,ed Ayyan @g}@oqroml?eq:-% CL_2- al kyrigr 6dp 19pkPeeaRom; saas
her ei nbef ore defined, a piperi ¥y 1% ‘o aikest tartaads igr the | position by
an -Rho-CO Cl_4-alky!l, his- . (R60-CO -d _4-alkyl or - , o

. two groups R;,, if they are bound to ad

together denote a Cbﬂfa;kylene

Jacent carbon atoms,

' + methylenedioxy or
1,3—butadien—1}4—ylene group, Y

the i
tautqmers, the Stereoisomers and the sairsg thereof

Howevw }
er, the most preferred compounds of the above eneral
formula I are thoge wherein ’ -

R, denotes a hydrogen atom,

' R, ’and R,, which may be identical or d
‘& hydrogen, fluorine,
group and '

if?erent, each denote
chlorine or bromine atom or a methyl

R; denotes a hydrogen atom,
R. and R, in each casge denote a hydrogen atoﬁ:-ﬂvr

X denotes a methine group substituted b

‘ a c
Ritrogen atom, Y TG Srone or a



(R70-PO-OR8) -Cl1.2-alkyl group wherein R to R8 are as "hereinbefore
defined, a 2-oxo-norpholino group which nmay be substituted by 1 or 2
met hyl groups; a 2-6xo-norpholinyl group which is substituR8dugnsttdee34
posi- tion-by a methyl, ethyl or RGO CO Cl_2-al kyl group, while R6 is -
as. herei nbef ore defined and t he abovenenti oned 2-oxo-norpho- linyl groups
in are each case linked to a carbon atomof the .group g a norpholino
group which is substituted in the-2 positiion by - a nethoxy or ethoxy group,
a nor phoki g p.which is substituted i.n the 2 and 6 po- sitions in, each
case by % ?rglt] %‘% oF tPHBRyIEPSRp, 26 August 2003 - 49 a '
2, 2-di net hoxyet hyl - NRS, 2, 2-di et hoxyet hyl - NRS, 1, 3-di oxol an-
2-yl - met Byde RS 15 Jﬁa’%rg&,%nrz | - et hyyl -NRS-- group or 'F and G toget her
denote a hydrogen atom a thoX3F or et hoxy group, a Cl-3-al koxy group
whi ch iscs%ebsti tuted by an R O CO group, while R is as hereinbefore .
defined,t er@kets -=cyic| DatkBxe - cycl oal kyl - Cl. 3--al koxy group with
the proviso that at |east oner%ﬁ{ t é%r%tﬁjﬁénég??oﬁﬁr@lpt ogether with G
cont ai nzjﬁw? R60-CO, (RO PO-ORB) . or (R, O PO-R9) .group or Dtogether with E
contai ns’ &FRYEE 6 GRe@RkylefeGroup(R O-PO-OR8) group or E or G contains
an optionally substituted 2-oxo-norpholinyl . group, . a norpholino group
substi tut e_gl_.oi_ t he: osition or inthe 2 and 6 positions in each case by
a met hoxy or € h-oa%}‘é%%,glrcalmiwmh@iaynﬂwyamyléhet ROX¥PEL by, 91 oup, or
whlle the linking to the adja¢6ﬁt.gro

or 3‘carbon atoms,
up C
the carbonyl group,’ wherein T

‘ must_také?place via
R, denotes gz hyﬁrogen atom,

or, if i i

ir D is bound to 3 nitrogen atom of the group E, it ma
also denote a carbonyl group, - Y
E denotes an Rg)—CO—alkylene—NRS«Dr (R

: ,0-PO-0R,} -alkylene.
group wherein in each case the alkyle 5 e

. . ne moiety, which is
‘stralght—chalned and contains 1 to 2 carbon’ atom

tionally be substituted by a meth
RO-CO-methyl group, while

s, may addi-
¥l group or by an .R.0-CO or

R; denotes gz hydrogen atom,

 % Cbiaalle group‘which-may:be_substitute

éroup} d by an RO-CO

. an ethyl group optionally substituted b

B Y one or two methyl

by a hydroxy;.
1-27alkylcarbonyloxy group,

which is.terminally substituted
_Cbzfalkylcarbonylsulphenyl or C

a 2,2—dimethoxyethyl or 2,2-diethoxyeth§i$§£$;§.
R, dgnotés & hydrogen atom,

a C g -alkyl group,




an optionally substituted 1,3-dioxol an-2--yl or 1,3-dioxan- 2 -yl - group-
or E contains an.optionally substituted 2-oxo-tetrahydrofuran- 3-yl,
2-oxo-tetrahydro-thran-4-yl, 2-oxo-tetrahydropyran-3-yl, . 26 August2003

2- oxo-t etrahydropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo- '

t hi omor.phol i no, 2-oxo-tetrahydrothi ophen-3-yl, 2-oxo-tetra-

hydr-ot hi ophen-4-yl, 2-oxo-t et rahydr 6t Rifopyr an- 3-yl , 2-0xo-te 26 August 2003
- 50 tr.ahydrothiopyran-4-yl or- 2-oxo-tetrahydrothi opyran-5-yl group,
while. the aryl noieties nentioned in the definition of the abovenentioned
groups denaqte.a -phenyl group which may be nono- or disubstituted by R"' 13
wher ei n thce)é s%cs]tc?pﬁgﬂéﬂt sSCYRlOP R yideat-hy X datclahedyiif @rent and R13

denot es a fdN@rdheecylokd iy hegrdagni ne or i odine atom a Cl-z-al kyl,
trifluoromethyl or Cl-s-al koxy group or two groups R13, if ,they are bound
to adj acent_ carbon atons, together denote a C3_4-al kyl ene, nethyl enedi oty
or 1, 3-'butaa(§§]§ﬁly§'lﬂﬁﬂ%@id?j6umlltyh$mmreﬂ bhenst 8&9%80@8&%},‘1‘”‘1 the
sal ts .t her gufoupshiowe yefanyihe HIRSt errgd,caompounds of the above*gener al
formila.l age thas 1wher._eyittn- Ra __d_er?(%{?gi) eﬁ%&rggag’ngﬁt ﬁHPSF%bFHEﬁét és'a - -
phenyl, benzyl “or "1-phenyi é’tﬁ?’l “gfotp WHer Berbyiegrphpayl ansci gYsnis
substi t ut edTPHPe8EhaBaFeCOHYOL ik, AR, Pugsoty, tRhi B3, while Rl and R2,” which
may be identical or different, each denote .a hydrogen, fluorine, chlorine

or brom ne ahorg.or a methyl .group and R3 denotes a hydrogen atom
: e enotes a hydrogen atom or a. methyl group, .

R; denotes a hydrogen atom and
R, denotes _a C _,-alkyl or C,;-alkoxy group;

R, and Rg, which may be identical or different

case dencte g hydrogen atom, a methyl
group, -

in-each
« ethyl or phenyl

a pyrrolidino or piperidino group which is substitu
R,O0-CO or R;O-CO-methyl group,
defined, -

ted by an
wherein R, is as hereinbefore

& pyrrolidino or piperidino group which is substituted by two
R¢O-CO or RO-CO-methyl

| . groups wherein R, is as hereinbefors
defined, : ' ' '

a[piperazino group which is substituted

in the 4 ositi
the group R i o

w0 and additicnally at a cyclic carbon at

. om b
R,O-CO group, v

-wherein.Rg is as hereinbefore defined and

R, depotes a hydrogen atom, a methyl, ethyl, acetyl or
- methylsul fonyl group, ST

2 bi . . .
Plperazino or homop1perazan group which is substituted in

th it '
€ 4 position by an R,0-CO-C, ,-alkyl, bis—ﬂ%O—CO)—qunalkyl ox




and R4 in each case denote a hydrogen atom X denotes a nethine group
substituted-by a cyano group,.or a 'nitrogen atom . 26 August 2003 - 51

. A denotes an inino group, B denotes a carbonyl group, C déhéugest2003

1, 2-vinyl.ene or an ethynylene group, D denotes a C -alkylene z_4 group, a
- CO- NR4- al kyl ene group wherein the al kylLene. noiety contains 2 or 3 carbon
atons, while the linking ton the adj| acen group C nust take: place via the
car bonyl- group, wherein denotes a hydrogen atom or, if Dis bound to a

ni t rogen (Bt@rPOfORe-qr pUR kBl it-olB degnqt e . a carbonyl group, E
denot es ﬁQrBiQEQ?o@ekﬁe"f”e' l§IR, brt30:r H%WBQ%Q&QE clt-oallgyf‘“éFief=‘~r§|RS group wherein
in each case the alkyl ene i‘ety, which i-s straight-chained and contains 1
to 2 carbon atons, may addi- tionally be substituted by a methyl group or

by anR6QaGeiperaRi @uCoralibt DYk ~gr oup il.e R5_denotes a hydrogen atom a

Cl-2- - al Kyl o gr mﬁ?mggy hichl B! FP%?«%&CBEF%&%@E%:G pPoifpion kyhyl

group op T ORey %&P'%E}{‘Y e yprsheadsti timmatdyhple a0ic@edSc WaERn atom

i s-termbaldy Ryfba1d tat@rb Ryhea-didIEOXY o anhérﬁi,{ﬁgégg‘r bogg%_sy%ghenﬁ or

G _2-al kyl car bonyl oxy. group, .2, 2-di.ne thoxyethyl" 0 s Lt

group, RS denotes. a hydrogen atom a Cl-6-al kyl group, L
- @ morpholino group which is substituted by an R,0-cO- group

while R, id as hereinbefore defined,

- hoxyet hyl

| S a 2—oxofmorpholino group which may be substituted byrl or .2
g C,,-alkyl groups, ' ' o ' N

a 2—oxo—thiomorpholino group which may be subéfituted by 1 or
2 C,,-alkyl groups,

g'morpholino group which is substituted in the 2 position by a
methoxy or ethoxy group, '

a morpholino group which is substituted in the 2 ang 6 posi-
tions in each case by a'methoxy or ethoxy group

a 2,2—dimethoxyethyl—NRy 2,2—diethoxyethylvN&;or 1,3-di-
oxolan-2—yl—methyl—NRs— group wherein R, is as hereinbefore
defined,

“_an'NFmethyl—RnN-or,N—ethyl—RﬁN group wherein

R,, denotes a 2—oxo-tetrahydrofuran—3—yl or 2-oxo-tetrahy-
drofuran-4-yl group, Y

or D together with E denotes a hydrogen atom

-

a methyl group or an R,CO-0- {R,CR,) -0-CO group wherein R, to R
are as hereinbefore defined, ' ) ’




26 August 2003 - 52 a cyclopentyl, cyclopentyl nmethyl;, cyclohe' xyl or

cycl ohexyl met hyl. group, a phenyl group optionally substituted by one or two
methyl groups, a. phenylnethyl group which may be-subst i t-dGMugust 20ahe
phenyl: npiety bk “one' or is b- Methyl- groups, a 5-indanyl group or an
RgCO- O (ReCR,) group, while R, denotgs_a hydrogen atomor a methyl group,
Rf denotes a hydrogen atom and R denotes.--.a Cl-,-alkyl or Cl-2-al koxy
group, -R-_and R8, which may be-identical or dlfferent i n-each - case denote

a_hydr JheeRRER 20 M +l,- aéﬂcmlbner grbepy! whgu@ueheaaﬁy%%déo et
met group,

pi peri d;lg’lo_'[_gﬁ}@étp i Gl 18- d by an R60-CO
wher ei #It fed HISr AN A8 pRase et r?Rj3 group

ri GU% as herei nbef
whi ch. 3dkgHstS tahtré'd:’ﬁgec%t%@fC@h@r 9gREeCrCG. netidy| groups wherein R6 is
as herei nbefore defined, a. plpera2|no group which is substituted in the 4

Posi ti @ poddle Of 0 additionally at a cyclic carbon-atom by an
R60- CO roupo Wnergéljﬁ g& k}éjse%‘:é?ﬁsnﬁé"f)b’vpe wheriadey thwdl allﬁ’lenmnot es a

hydr og igtom “hisk Hyl Sté‘tahﬁfnt abetiykdoandmebnityliskl RORY 0IQYR
pi per azitdmsgr nReNREicReazLne u S bst| tu d in“ the 4 | 03| t| on
i vIbR B“%§EEE§8‘1 gP’k e ERY Y1, gTRUBUSE PY0O3 -- 5

by an bIS-
3 (R?%%&cg?g% Oﬁiﬁéygok uﬁrWHEP eWhike Re éRedaR,,eaa& drenginbef ore
defi neG’EI@b@f}@é'Ieazlerﬁ@ngdoup which is. substituted in the 4 position by

- a pyrrolldlno or piperidino group whlch 1s substltuted by an |

) R(D CO or. R(D CO-methyl- group wherein R, is as herelnbefore
. defined, : '

a pYrrolidino or piperidino group which is substituted by two
RO-CO or R,0-CO-methyl groups whereln Rs is as hereinbefore
defined,

a piperazino group which is substituted in the 4 position by
an R,0-CO-C,_,-alkyl, big- (R,0-CO) -C, ,~alkyl or (R,0-PO-0OR,) -

C,,-alkyl group wherein R, to R, are as here1nbefore defined,

a piperidinyl group substltuted in the 1 position by an R.0-CO-

Ci-2~alkyl group wherein R, is as here1nbefore defined, or
F and G together denote a hydrogen atom,
a methoxy or ethoxy group,

a C, ;~cycloalkoxy or Ci.s-cycloalkyl-C, ,-alkoxy group,

" with the proviso that at least one of the groUpé.é or G
. contains an R.O-CO or (R,0-PO-OR,) group or

D together with E contains an R;CO-0- (R,CR,) -O-CO group or

E contains an optionally substituted 2-oxo-morpholinyl group
. L

A




an R6O- CO nethyl group and additionally-at acyclic carbon atom by an

R60- CO group wherein R6 is as_hereiribefore defined, a norpholino group
which is substituted by an R6O-CO- group, “while R6 id as efejusbadls e
defined, .a. 2-oxo--tnorpholino group which may be substituted by 1 or-2-
Cl1_2-al ky'i groups, ‘a 2-oxo-thi onor pholino group which may be substituted by
1 orr 2 Cl-2-al kyl groups, a norphol rnd5group which is substituted in the 2
posi tion by a nethoxy or ethoxy group, a norpholino group which is
substituted in .the 2 and 6 posi- tions in each case by a methoxy or ethoxy
group, a 2, 2- d| met hoxyet hyl -NR,, 2, 2--diet hoxyet hyI NRS or 1, 3--di-

oxol an- 3 FerpbokjPONESOUgr substticueied RS itheaS RG] 958 3 dgfined, an
N net byld- B1pN=0E :i8net Ayl eggthgggu?) wher ei [11‘8 denot es a e 2

2 oxo-tetrahydrofuran-3-yl or 0X0- t &t ?aﬁ&? F3t Farthoyy gremp, or D
together with E denotes a hydrogen atom a nethyl group or an RgCO O -

( ReCRE) - dimethrsupethel ebr BeetBokgmedhe1aghgLei,ghef ore defined, 26
August 2003 - 54 F denot es-an -OC _4-al kylene group, whi | e the al kyl ene
noi‘ety f linked to. gﬁfroup or..an oxygen atom' which may not be
li nked #ota 3 At PogeRn of2tmeothUpaﬁydraﬂdrghdgngqegrag ‘o -
R6O Coaétk:yénjn@rcﬁxﬁ&moypyy\k@f &Shh tpe al kyl ene noiety, whi ch*Ps

strai ght - chai ned and contains | “or car bon atons,. may

addi ti Onalclpig/yq be substituted byy- a :nethyl- group or by an RGO CO or
R60- CO-Fet l@?éddp/ sMbd el R ah & Recar = efore defined, .a
pyrrolidino or pi per| di no group whi ch |%§ﬂ%§%¥%ﬁa b%r%’llrlnp-’ _ -

1_ partlcularly the compounds characterlsed in claims 1 to 9,

the tautomers, the stereoisomers and the saltsg thereof

The compounds of general formula I may be Prepared, for
example, by the following processes -

a) reacting a compound of general formula
~(IT)
. ‘
wherein
R, to R

ar B, F G and X are as hereinbefore deflned w1th.;
. eompound of general formula

.-

Z, -B-C-D-E L (ITT)

wherein

B to E are as hereinbefore defined and

o




R6O- CO or. R6O-CO-nethyl group wherein R6 is as hereinbefore defined, a

pyrrolidino or piperidino group which is substituted by tvxg R50- %&ﬂ
R60 CO- net hyl- groups wherein R6 is as hereinjbefore defi nEUA azi no
group WhICh is substituted in the 4 position by an RO CO Cl_4-al kyl, bis-

(R6O- CO -al kyl or (R70-PO OR8) - % -al kyl group wherein R6 to Re
are -as hereinbefore defined, a plperldl ylI" group substituted in the 1
position by an R6O-CO Cl_2-al kyl group wherein R6 is as hereinbefore

def i ned,z or:‘ielﬁoaed & legetiher gden %u%hhglgr Quen a_met hoxy_ or ethoxy
group, zqu_t cl.oal koxy or CL:@)tG cycl oal k(ﬁl J%EF%? aFf%oky ou?) with the
provi so t}ha? Ieasl? Bhd o r e g‘P’E)LFbSW O’@f EoWont ai ns ' an R6O- CO or

(R OPO-OR ,) group or D together vvlthEcontalns an RgCO O (RzCRf) - 0-CO
group orTHEa G A N & d Qﬂ?al I sugst 2- 0X0 hol i nyl group, . 26
August 2 55 A rmrg%él i no g}>r/oup SUbs |°f ed* i%h Eﬁégﬁtp%l FiBRUSE in
the 2 & 1[3’ FHR4S Feh ﬁ%%%@%w@qmdmxﬁmtéﬂyhdmmgm@a@,

di net hobpm—ztelnel G:roldneeiehom-m&tﬁbﬁerggr@iép Qretlaahyhm(i—u@agxoggg 2 y%
VF9F o or an

2- 0X0- - ety an-3-xl_or 2-oxa- ahydrofuran -4 -
opt i onal I y ubsti trlé%l g’ 2%)?xatnne oorﬁﬁl;?ﬁﬁ Bt &5, Prﬁ&?ﬂ?éu@ﬁrdﬂy the
conmpoun8¥ SeRdiCa e Pirged iicn belsal mmdl dp@;l@:paltllje :.tnauth@npkéseﬁé@ St e eoi somer s
and thed&ﬂbﬁ&aﬂ:ﬁﬁgegbenﬂ@w}}é%m f ral may_be prepared,
for -exappl ol I owing pr ocggs?gs e %rrggél% nggg‘ﬁ%%ou%% #td gener al
- mhg%g%ﬁra Yy at temperatures between -20 and 80°C.

forrrula
With a compound of general‘formula III, wherein Z; denoEes-a
'leav1ng group, the reaotlon is optlonally carrled out' in a
solvent or mixture of solvents such as methylene chloride,
dimethylformamide, benzene, toluene, chlorobenzene, tetrahy—
drofuran, benzene/tetrahydrofuran or dioxane, conveniently in
the presence of a tertiary organic base such as triethylamine,
pyridine or 2-dimethylaminopyridine, in the pPresence of
N- ethyl -diisopropylamine (Hinig s base), whilst these organic
bases may simultaneously serve as solvent, or in the presence
of an 1norganlc base such as sodium carbonate, potassium car-
bonate or sodlum hydroxide solution expediently at temperatu-
res between -50 and 150°C, preferably at temperatures between
-20 and 80°C,.

With a compound of general formula I1I, wherein Z denotes a
" hydroxy group, the reaction is preferably carried out in the
presence of a dehydrating agent, e.g. in the presence of iso-
butyl chloroformate, . thionyl chloride, trimethylchlorosilane,
phosphorus trlchlorlde, phosphorus pentoxide, hexamethyldisi-
.lazane,_N N'- dlcyclohexylcarbodllmlde N,N'-dicyclohexylcar-
bodiimide/N-hydroxysuccinimide or 1- ~hydroxy-benzotriazole and
optlonally also in the presence of 4-dimethylamino-pyridine,
N,N'-carbonyldiimidazole or triphenylphosphine/carbon tetra-
chloride, conveniently in a solvent such as methylene chlori-
de, tetrahydrofuran, dioxane, toluene, chlorobenzene, dime-
thylsulpho;ide, ethyleneglycol diethylether or sulpholane and

o




Ra to Rd, A, F, G and Xare as hereiinbefore defined, with a conpound of
general formula ZF.- B- C- D- E (Ill) wherein Bto 2 %%gﬁas

herei nbefore ‘defined and .. 26 August 2003 - 56 Z. denotes Ut 28A ng
group such-as.a hal ogen atom e.g. chlorine or bronmne atom or a hydroxy
group. The reaction' is optionally carried out in a solvent or mxture of
sol vents such as met hyl ene chl ori de, ~dP#ethyl f or mami de, - benzene, . t ol uene,
chl or obenzene, 'tetrahydrofuran benzene/td trahydrofuran or di oxane

opt i onaldgk sidiatiRe ani ¢ or organi c base and
optlonalﬁ$ﬁ na‘y_ presencg£h§ %ﬁf%ﬁﬁeﬁch$B€6F@ﬁtﬁyC§taS

tenpera G IE&EGthm9§Mauﬂm$$ bEtWeﬁﬁeFabuaga bebween . - 20

and 800buwmea‘emmqm¢ Hergthtel@ires Yfedn L §r§b cZ. denotes a
| eavi ng group, the reaction is optionally carrleg sol vent or

m xture of sol vents such as nethyl ene chl ori de, dlnethylfornanlde
benzene® t6Pueﬁéercﬁhomebenzenexmmeunahyofdgehu&am toeRgeRett el ggﬁofuran

or di oxane, geenyeri ant hy i the pLe Jastertiary organi c base such
as trlethylanllﬁe -pyridine o% B ﬁggﬁél ' Aopyr PHFRRISE R EPR: presence of

N- - et hyl - d||sopropylan1ne (Honi g-s base) mhllst t hese organlc bases may
S|nultaneeqSKygservem@Suﬁdlwengen@&agnfggﬁupgesence of an inorganic base
such as sodi um carbonate, potassium car- bonate or sodi um hydroxi de
solution expediently at tenperatu- res between -50 and 150C, preferably at
t enperatures betweeB: -2®zand 80C. Wth a conpound of general formula II]
wherein Z1 denotes a‘\Q rogy group, the reaction is preferably carried out
in the c : - o

A-B-C=-D- 32

L (IV)

wherein

R, to Ry, A to D, F, G and X are as-hereinbefore defined and

Z2 denotes a leaving group such as a halogen atom, a substi-

tuted hydroxy or sulphonyloxy group such as a chlorine or
bromine atom, a methanesulphonyloxy or p-toluenesulphonyloxy

group or a hydroxy group, with a compound of general formula

H - Y . r (V)
- wherein
Y denotes one of the groups mentioned for E hereinbefore,

which is linked to the group D via a nitrogen atom.

© The reaction is conveniently carried out in a soleent such as
isopropanol, butanol, tetrahydrofuran, dioxan, toluene, chlo-
robenzene, dimethyl formamide, dimethylsulphoxide, methylene

chleoride, ethyleneglycol monomethylether, ethyleneglycol di-

ethylether or sulpholane, optionally in the presence of an

lnorganic or tertiary organic base, €.9. sodium carbonate or

A



presence of a dehydrating agent, e.g. in the presence of iso- butyl
chloroformate, . .thionyl chloride, trinethylchlorosilane, 8 0S q%{

trichl oride, . phosphorus pentoxi de, hexanet hyl di si - 26 Augls

| azane, _N, N -di cycl ohexyl carbodiim de, N, N -dicyc.| ohexyl car-
bod||nlde/N-hydroxysu00|nlnlde or 1-hydroxy-benzotriazole and optionally
also in the presence of 4- di met hyl ani no- pyridine, N, N -carbonyldiini dazol e
or triphenyl phosphine/ carbon tetra- chloride,. conveniently in a solvent

such agoﬂsbbyhzemey@hbmae de, téleilra@ﬁydﬁ@falﬂl@ bégé)xaéleg toL LSRRy 1 -

chl orobenzene, _dj me; Isu hox%_fd t}é} erae %/col di et hyl et her or

sul phofane- and* 236nAug%s 1\6 Hal J?/‘ PHIRY 47 ce of a

react i $lntglts chagsel S'ubhlats tl‘dasajldmgatnﬂwlbmmorm |sﬂnwf8taazﬁecbleﬁp@r atures
bet weege 50 agdséﬁp&ut batg AL RS, A, t&i@?@éﬁ%&fe o8 veeloa4P; gnd 80C

b) In orde gée are conpounds dgener al erein e group E
I's |inReD® %r?‘h g$ TR 7 AR Akl iR latiGrhideddt iGRPRE ToRpORAd of

gener abefweenl a26 &hd ]CBGZ‘;(D -btg:prre(ﬂaa\ﬁablyGa@ ﬁ/&i@i&*a{tuﬂ?s tIQetRGeele‘ to D )
F, ‘G an e r or ef i ne notes a eaV| roup suc
as a ha?og%ﬁéa %érn&@ae’gu TN e d Y droXy V6 's it %‘pgr? %ﬁ Such ‘as a
chl orl‘ﬁhtléfPUtbﬁlo‘i’ﬁ’l\‘ée%ltm in et leanssid oo o xapmgroumd oiﬁje_:ymsaﬂ-qnhonyl oxy

group fhrmuly i axyedr oup, with a conpound of general fornmula H- Y (V)
wherein Y denotes one of the groups nmentioned for E hereinbefore, which

is linked to the group D via a nitrogen atom_ . :
. IE Z, in a compound of general formula IV denotes a hydroxy

© group, the reactlon is preferably carrled out in the presence -
-of a dehydrating agent, e.g. in the presence of isobutyl chlo-
roformate, thionylchloride,‘trimethylchlorosilane, phosphorus
trichloride, phosphorus pentoxide, hexamethyldisilazane,
N,N'-dicyclohexylcarbodiimide, N,N'-dicyclohexylcarbodiimi-
de/N-hydroxysuccinimide or i-hydroxy-benzotriazole and op-
tionally also in the presence of.4—dimethylamino-pyridine,
N,N'-carbonyldiimidazole or triphenylphosphine/carbon tetra-
chloride, conveniently in a solvent such as methylene chlo-
ride, tetrahydrofuran, dioxane, toluene, chlérobenzene, di-
methylsulphoxide, ethyleneglycol diethylether or sulpholane
and optionally in the presence of a reaction accelerator such
as 4-dimethylaminopyridine at Cemperatures between -50 and
150°C, but preferably at temperatures between -20 and 80°C.

g{“Intorder to prepare compounds of general formula I wherein
D together with E denotes a R,CO-0- (R,CR.) -0-CO- group:

reacting a compound of general formula



The reaction is conveniently carried out in a solvent such as isopropanol,
but anol , tetrahydrofuran, dioxan,:.-toluene., 'chlo- robegéﬁgg,

di met hyl f or mam de, di et hyl sul'phoxi de, nethyl ene chloridée; 5%?f%%@glyco
mononet hyl et her, ethyl eneglycol di- ethylether or sul pholane, optionally in
t he presence of an’:inorganic or tertiary organic base, e.g. sodium '
carbonate or 26 August 2003 -- 58 P %séiun1hydroxide, a tertiary organic
base, ‘e.g. triethyl- am ne, or-in the presence of N-ethyl -diisopropylamn ne
"(Huni g's base),-mh%%st these .organi c bases may simltaneously serve as
sol vent, and optiona {zé}ﬁ t he presence of a reaction accelerator such as
an alkali netal halidexat tgpperatures between -20 and 150C, but
preferably at tenperatudfes between -10 and 100C .: The reaction nay,
however; -. al so be carrjik fit hoBt —aCsol #ént- ©H i n' an excess of the
conmpound of general #*or YV used. if Z. in a conpound_of. genera
formula IV denotes a driox gr oup, the reacti.on is:pF%¥brably carried out
in the presence of a dehyd inhg agent, e.g. in the presence of-Isobutyl
chl'c- roformate, thi.onyl chlbride, trinethylchlorosilane, phosphorus
trichloride, phosphorus penkgoxide, hexanethyl disil azane,
N,N“-di@ﬁg&gggxylcarbodiinide; N, N - di cycl ohexyl carbodiim -

de/ N- hydroxysucci ni m de or 1-hydroxy-benzotriazole and op- tionally also in
the preBerice Rafi 2- dpnBt hyl afi andp¥radénes hokdinbarbeaybdick gidazol e or

tri phenyl phosphi ne/ carbon tetra- chloride, conveniently in a solvent such
as nethylene chlo- ride, tetrahydrofuran, dioxane, toluene, chlorobenzene,
di - - met ¥yt uf phoRPaierd &t hygerr¥dy ceprmiia hyl et her or sul phol ane - and
optionally in the presence of a reaction accelerator such as

4- di-met hyl am nopyri di ne af .Leppe; es between, -50 and 150C, but
preferably at tenperaLurggcgeERggghgéﬁﬁand goc, (VIL)

wherein
R, to R; are as hereinbefore defined and

Z, denotes a leaving group such as a halogen atom, e.g. a

chlorine, bromine or iodine atom.

‘The reaction is appropriately carried out in a solvent such as
tet#ahydrpfuran, dioxane, toluene, chlorobenzene, dimethyl—
formamide, dimethylsulphoxide, methylene chloride, acetoni-
trile, N-methyl-pyrrolidinone, ethylenglycol diethylether or
sulpholane, optionanally in the presence of an inorganic base,
e.g. sodium carbonate or potaséium hydroxide, or a tertiary
organic pgse, e.g. triethylamiﬁe,_N—ethyl-diisopropylamine
{(Hinig~s base), 1,8-diazabicyclo([5,4,0]undec-7-ene or N,N'-di-
cyclohexYl—morpholinbcarboxamidine, whilstrthese orgénic bases
may simultaneously sérve as solvents, and optionally in the
presence of a reaction accelerator .such as an alkali metal ha-
-lide at temperatures between -20 and 150°C, but preferably at
;gmpegftures between -10 and 100°C. However, the reaction way
also be carried out without a solvent or in an exéess of the
compound of general formula VII used.

If according to the invention a compound of general formula i
-is obtained which contains a hydroxy, amino, alkylamino. or

-’(—




C), -in,-order to prepare conpounds of general forrmula | wherein D
together with E denotes a RCOO (ReCR ) --OCO group: reacting a
compound of general fornmula 26-August 2003 -- 59 - B - C28AGGust 2068 VI ) -
G Rd wherein R to' R, Ato C F, Gand X are as herei nbefore defined, -
with a conmpound of ‘general formula Rg( (ReCR~) -Z3 , (VIl) wherein Re
to Rg are as herei nbefore defined and denotes a | eaving group such as a
hal ogen .atom e.g. a chlorine, brom ne or iodine atom The reaction is
appropr i"AtElY TR e ol méfyabéod:aﬁﬂéréé@%)@s Ctetr.aqf;r%cdr o. furan, dioxane,
t ol uene tichi cirrmla;erazej&rég@cy%ll- f or rani de,” di PetHyt ¥t Phosuladonystay | ene
chlori dg, ;acetoni~ trile, me %I@Wfﬁ?ﬂd cﬁcfidr?éf}lrgt,hW-@lg&ngllcyl_
di et hyl &Ther ‘of Yslﬁllﬁ}ﬂoaneﬁuhﬂtdrwﬂwWJ YeulpHAE IRLESENCE, of . an”i norganic
' ' Fe¥iLasil-or gani c

base, Bhgnyvdediiom car kengiteRf POIASS E’q@@%?ﬁ@lﬁgq Huilphgngibage) , i,

base, ecgmpbhihath ' s NFethyl. -
b mpCIO Kh%nbgigﬁﬁﬁ%tﬁﬁggﬁ%ug&qm;Ne cdinverted inte a co s-
S

8-diazabicg %5 , _ rre
cyclohe%??-}ﬂﬁr H%PPﬁ@E rbomamhﬂﬁn@w-w@h@ggnghEEQhogganiﬁ baseS " may

si mul t avebusby setMecasogBLURRL S,,and optional ['y T'n h8tkpléseeeal of a
reaction accel erator such as ah arkali metal FRa>: . lide at tenperatures -

bet ween, - 20 and 150C, but preferably at tenperatures between -10 and 100C.
wi f hout a solvent or in an

HowevertE thecommaundno frayenalksp B&r@f L1 £d; out
excess af doio, CUMAML Al ggrnelrg}_néogrqggfglﬁ/l ¢PtRned which contains

. this may be ¢ '
A.alkylatlog_or reductive alkylation into & inn o

to a corresponding alkyl

compound{df'general formula 1 or

notes a bis- -di- '
is-{2,2-d1i (Cb4~alkoxy)ethyl]amino group, this may be

conver i
ted by intramolecular cyclisation into g corr

. es .
morpholine compound of general formula I, or ponding

- - . - . -

2-oxo-morpholing Ccompound, or

a carboxy or hydroxyphosphéryl group

o this may be conv
--alkyléthnjlnto a corresponding ester sreed by

of general formula 1.

carried out i i
I a solvent or mixture of solvents such as me

th le . .
Y Ferghlorlde’ dimethyl formamide, benzene tolue
‘robenzene, tetrahydrofuran © -PLuene, chlo-

with @ corresponding acyl or

benzene/tetrahYdrofuran or dioxaﬁe

of an in i
°rganic base or in the presence of a dehydrating

agent, e.g. i
= , 9. in the presence of isobutyl,chloroformate

“hloride, trimethyl chlorosilane ot

sulphuric acid, methanesyi-

=




I f according to the invention a conmpound of general fornmula | is obtained
whi ch cont ai ns a, hydroxy, am no, al kylam no.or 26 August 2003 - 60 imno
group, -this nmay be converted by acylation or"su.l phonyla- p6@aagisib0o@
correspondi ng acyl oxy, acylam na, N-alkyl-ac ]- amno, acyl-imno,
sul phonlox y Y y, sul phonyl am no, N-al kyl -sul - phonyl am no or
sul phonyl -i m no conpound, whil st a sul pdionyl oxy, conpound thus obtai ned
may further be converted into a corres- pondi ng sul phenyl conpound by
reacti ng,j ap_.al.-kal i tal' salt of a tho...conmpound., or-if 'a
conpoundpgéag%ng?gﬁ’fBfﬁgﬁﬁepeﬁ§l@@93ﬁne60iﬁicphﬁéph@£ﬂ§ o5 AT PR
aIkyIan1HBO%PhQﬁﬂﬁopgannidéhim;maydggyggaﬂﬁ anPgo al . kylation.or *
reductrvey@1$yéﬁ§iggrﬁga9.ﬂiggré@ggand|ng a ﬁ%. con%b *f Nydhlerdd -
formula j or.if a co ounﬁ_o 6 ner af “YBr EFEimide obt ai redimhigr aidy E de-
notes a b ds;‘"l‘zz‘? -d?ﬁc@&?loaakéxyméim&ammlgfwﬁbrédéufce”a be -
conver t e&-dime rivy ool res i8ygki sat{on.into of r espondi ng phol i no
e LaiReL SR n‘:él%"‘% o garetd® drormil-a | i s

conmpoungypys f la |, or if a conpo _

obt ai negﬂ\%\g;l_’lne}rgL gyﬁ{%}blrlpgé%%ﬁ%?e SBFPeptawine | yeomesitaituied N eppe-© -
(2-hydr&?ﬁ§ﬁ%ﬂ)beﬁﬂ%ﬁﬁr&aamﬁ*I@O(@fﬁyﬁﬁgﬁﬁghgygkﬂﬁg cine-ester group, -
this maweam corma/@deed by intranol ecul ar cycl'i sation-I nto d®€oPEéspondi ng
2- oxo- nor phol i no cpnpound, or if a conpound of general fornmula I is

obtaLnegbyhicg contains a carboxy or hydroxyphosphorYl group, this may be

conver t edebgudbseaiaghat BARYUaHiGR GOLe5RANdLNg _ester of general formula I.

The subgeguest ag&kﬂ%gog or, gul hghyF%tiO%a?ggbﬁ?FSﬁﬁﬁl9ugcb@r$eﬂobut_in a
) xt U S6FvES §“§ﬂfhs§§hn§$ methylene chloride, di-

solventmgghnléture o ;
: y1lformamide, benzgnen toluene, chlorobenzene"tetréhy

drofuran, bénzene/tetrahydrofuran or dioxan with an alkylati
agent such as a corresponding halide or sulphéﬁic acid Z;: e
€.g. with methyl iodide, ethyl bromide,_dimethylsulphate .
benzvyl chloride, optionally in the Presence of a tertiar -
organic base or in the presence of an inorganic base, ’

dlently at temperatures between 0 and 150°cC, preferably at
temperatures between 0 and 100°C Y

'The.subsequen; reductive alkylation is carried out.with a
corresponding carbonyl compound such as formaldehyée acetal
dehyde, propionaldehyde, acetone Oor butyraldehyde in’the _
s?nc? of a complex metal hydride such as sodium boroh drizre_
lithium borohydride,_sodium triacetoxyborohydride or :od' o
.-cyaé?borohydride expediently at g pH of'6—7 and at ambie::m
Fempér?ture Or in the presence of a hydrogenation cétal st
€.9. with hydrogen in the bPresence of pailadium/charcoai '
hydrogen pressure of 1 to 5 bar. The methylation may als; zz )

120°C.
The i
subsequent ilntramolecular cyclisation is Optionally ca
ried o i N
ut in a solvent such as acetonitrile, methylene chlo




t hyl ene chl oride, dinethylformam de, benzene, toluene, chlo- robenzene,
tetrahydrofuran, . benzene/ tetrahydrofuran or dioxane with a corresponding
acyl or sul phonyl derivative' ,=optionally -in the presence2®fugudteoosary
organi ¢ base or in 'the presence an inorganic base or in the presence of  a
dehydrating agent,-e.g. in the presepce of chloride, trimethyl
chl orosil ane, sul phuric acid, mate, thionyl met hanesul 26 August. 2003 -
61 phoni;c acid, p-toluenesul phonic acid, phosphorus trichloride,’
phosph&rds 6%ﬁ@b%ﬁd@ydmpmh10dﬁcyabmﬂe@yIpatbmdéh@§ggphéh¥"gkid v
cyclohexyt@aﬁhaﬁbbﬁbéﬁbgehyd&gxgﬁHcE£8L81de or 1-hy F oxy- ben- 2offi azol e
and optionally additionally in the présénhce of 4-dinethylam no-pyridine,
N, N - carbonyl di i m dazol e or tri- phenyl phosphi ne/ carbon tetrachl oride,
expedi 8hel pulsereape- esteat B et bet Wee N andj ot %P}E%egr eterably " at
alkyl a

t enper abw-8Spohat 5 80C. . The suhsequent ~al4 Foh™Ps2opti onal I y
carried oyt o a g%rgggggﬁggcn?%%’ré’ SNt idic ipespei hjtene

chi ori B8 %dPT RBEh§RIBF neheteot bemlerae,comasmﬁi@]ﬂ,%bfn&gflegé' tetrahy-
dr of ur apribaazepel s i r abyEERE WA QL AlOXaN with an al kylating ~agent such
as a,cgﬁggﬁggngﬂf&ﬁl i g‘? or "sul phoni ¢ acid _eé’[ &7 E% SYEhviE Hugret hyl ,

i odi'de, ethyl ‘brom de;’ di et Y Shaymiaaideor dimerhpll sciilpirdsiade optipnal |y in
t he prieRehedeofacetenitmile, of ganits 1085619 idd e pr%%eznece of_ an i norganic

base; €x®e-cHieny e res _between 0 and 15 pr&terdbty at
t enper éalt-uclie(; bet mée&}\@%nédn%g’ﬁﬂ?%ré&bs GaghRrer gGerhpsiratiusdrat i on i s

carried out % LPICGFIE bl rfec arborplec ofpanndnsuehas for mal dehyde,
acet altiakeshyelegarpirco tizasea| dﬁ]}mieaggg,ogg ngpgﬁﬁxégl deh%de in the .pre- sence
' I ohydr '

f ag X ride ,such.as sodi um bo Fdg, between: 0 and
of a coypE: ﬂ?gﬁgr£3@$ 5% temperatures between .0 and ggec.

Moreover, compounds of general formula I wherein E or G deno-

tes a piperazino or homopiperazino gfoup each subst

@ ituted in
position. 4 by an R,0-CO-C -

: 1a-alkyl group wherein R¢ is as here-
inbefore defined may also be prepared, for example,

tin? a corresponding compound containing a piperazin
mopiperazino group each unsubstituted in posi
compound of general formula '

by reac-
o Oor ho-
tion 4 with a

R,0-CO-C, ,-alkyl-zZ, , (VIIT)

wherein
R is as hereinbefore defined ang

z, denptes‘a leaving group such .as a chlorine or bromine atom
or an alkyl or arylsulfonyloxy group, or

compounds of general formula I wherein E or G denotes a pipe-

razino or homopiperazing group each substituted

. in position 4
by an R,0-CO-CH,CH ore

:"group wherein R, is as hereinbefore defined

may_alsg be prepared, for example, by reactingﬁahcorresponding=

compou ini i i
pound containing a Plperazino or homopiperazino group each

unsubstituted in position 4 with a compound of general formula

'Rg0-CO-CH=CH,  AIX)




| i t hi um bor ohydri de, sodi um tri acet oxyborohydri de or sodi um
cyanobor ohydri de. expediently at a pH of 6-7 and at anbient tenperature or
in the presence of a hydrogenation catalyst, e.g. wth hyds 8yaust 2603 he
presence of palladiunfcharcoal, at a hydrogen pressure of 1 to 5 bar. The
met hyl ati on may al so be carried out in the presence of formc acid as
reduci ng agent at elevated tenperaturés® ®.g. at tenperatures between 60
and 120C. The subsequent intranolecul ar Cyclisation is optionally car-
ried-out in a solvvent such as acetonitrile, nethylene chlo- ride,
tetrahyd&gég&gﬂ, di oxan or toluene in the presence of an 26 August 2003 -
62 axis_such as hydrochloric acid or p-toluenesul phonic,acid at

t enper at B¢ €5 et Weere rlkge fand: 1R2QGneH)e gubsequent esterification is carried
out by reacting.a corresponding carboxylic acid, phosphoric acid,

phosphi ni ¢ acig or the salts thereof with a correspondi ng. al kyl halide,
opt i onal YY"RPIRCS_Sbi 9emerabrionmils & wiersial enisaSuch 2s -3

t hyl enechémes i‘@uﬂimﬁ@ié@r@rﬂ%ax@&e qu_ylesul oxi de, sul* pﬂ%ﬂl%rhe,
acetonitéé&ﬁbuﬁg>§?ﬂigﬁé$¥rr.LLdinone,’ben;enéﬁ?_ % Rhereadt orobenzene, |
t et r ahydr of'ur an, benzene :%t‘ﬁﬁvﬂ@bfuran or dioxane., optionally in the
presence of an inorganic or ter- tiary organic base, conveniently at
tenperatures bgtweep: 0 and .150C, preferably at tenperatures between .0
and 80C. Mbreovear, Bnpounds of general fornmula | wherein E or G deno- tes
a pi perazino or pimerazino group each substituted in position.4 by an
R60-OO~O__4!aIklegro p wherein R is as here- inbefore defined may al so be
prepared, for. exaqple. b Aeadxﬂjrmﬁp,cpcqngQQQh@?'conpounq containing a
pi perazi no or hp- @r azi no group each unsubstituted in position 4 with
a conpound- of ! - . (X) ‘

flor nul a

wherein

R, to Ry, A, F, G and X are ag hereinbefore defined and

alkyl denotes a lower alkyl group,

with a com
e . pound of general

OCH-D-E , (XI)

wherein

D and E are as hereinbefore def

! ined according to k
methods. ' 0 o

I ) ’ - . ) V
n the reactions described above, any reactive groups present
en

phosphono O-alkyl- i
. % ; phosphono, a
alkylamlno‘or.1mino,groups may be pro i e

such as hydroxy, carboxy,

tected during the rea
- . B . "
tion by conventional protecting group

after the reaction.

-

§ which are cleaved again

Fo i
r example, a protecting group for a hydroxy group may be a

tr?methylsilyl, acetyl, benzoyl, methyl, ethyl, tert -butyl
trityl, benzyl or tetrahydropyranyl group '

r




R6O-CO-C,. _4-alkyl-zZq , (MI1) wherein - R6 is as herei nbefore defined and
.Z4 denotes a |l eaving group such -as--a chlorine or bromne atom or an

al kyl or aryl:sul fonyl'oxy group; or conpounds of general fokGsligust20@trein E
or G denotes a pipe- razino or honopiperazi.no group each substituted in
position 4 by an RGO CO CH 2CH2-group wherein R6 is as hereinbefore
defined may also be prepared, for exdnble, by reacting a,. corresponding

conpound ‘contai ning a pi perazino or honopi perazi no group each
a, conmpound of geperal fornula

unsubst R ion-4 with _
R60- CI)%%@%%?ti£§ 0&9% ShHudt C3HBIXY §3°URNBRY| Re Raei 5TABeRbYET nbef or e
defi necsibyl, cepiguihdse iy heneeat . fbunwla benhelebn €eteany@sodytary Vi Ny-

| ene greupapRy al so be. prepared, for exanple, by reacting a' . conpound of
gener al formul a (X} Rd wherein Ra to Rd, A, F, Gand X are as herelnbefore
defined and al kyl denotes a |lower al kyl group, with a conpound'of gener al

f or nul RBted: Ing (Gdguph ef i r‘a Phosghénar §rasphRs i m_,)eglgrgl

1%

ar oups Tt e adBb Sl epRRer SE%gSﬁi” - %xcﬁw R hono,

ani no, phenyl or benzyl group and T o
protecting groups for an amino, alkylamino or imino group may
be a formyl, acetyl, trifluorocacetyl, -ethoxycarbonyl

“tert. 'butOXycarbonyl benzyloxycarbonyl benzyl, methoxybenzyl
or 2,4~ dlmethoxybenzyl group and for the amino group

' addltlonally a phthalyl group.

Any protecting group used is optionally subsequently cleaved
for example by hydrolysis in an aqueous solvent, e.g-. in water,
isopropancl/water, acetic acid/water, tetrahydrofuran/water or
dioxane/water, in the presence of an acid such as trifluoroace-
tic acid, hydrochloric acid or sulphuric acid or in the pre-
sence of an alkali metal base such as sodium hydroxide or po-
tassium hydroxide or aprotically, e.g. in the presence of io-
dotrimethylsilane, at temperatures between 0 and 120°C; prefe-

rably at temperatures between 10 and 100°C.

However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is
cleaved, for example, hydrogenolytlcally, e.qg. with hydrogen in
" the presence of a catalyst such as palladium/charcoal in a sui-
table solvent such as methanol, ethanol, ethyl acetate or gla-
cial acetic acid, optionally with the addition of an acid such
as hydrochloric acid‘at temperatures between ¢ and 100°C,.- but
Ppreferably at temperatures between 20 and 60°C, and at a hy-
drogen pressure of 1 to 7 bar, but preferably 3 to § bar. A
2, 4~dimethoxybenzyl Sgroup, however, is preferably-cleaved in = -

trifluoroacetic acid in the presence of anisol.

A tert-butyl or tert.butyloxycarbonyl group is preferably
cleaved by treating with an acid such as trifluorocacetic acid

-




al kyl am-no or.imno groups nmay be protected during the reac- tion by
conventional protecting groups which are cleaved again after the reaction.
For exanple, ‘a protecting group for a hydroxy group may bhe2@August 2003
trinethylsilyl, acetyl, benzoyl, nmethyl, ethyl, tert.-butyl, trityl,
benzyl or- tetrahydropyranyl group, 26 August 2003 - 64 - protecting groups
for .a carboxy group may be the trinethylgs silyl, nmethyl, ethyl, "tert.
-butyl, _benzyl or' tetrahydropyranyl group ,. -protecting groups for a .
phosphong,gkoup. e an alkyl group such as the nethyl, ethyl, isopropyl
or n-but%£ g?guggﬁ¥ﬁ%jlbﬁ§ﬂ§1‘%ﬁqﬁéﬁ%®¢a§FHHNWTuh Abdeetimdgngh QYpg,Lor an
am no, aPRyEaRPAsYORSimon@ far, acetyl , .

& griiferd®Ysudlf £ "%tﬁylef%oﬁ%}ﬁ,orlde’ dioxane,

trif|uOrﬁaﬁﬁhMbl.o@tQQé¥%§ﬁ%% . .tert.-butoxyca
benzyl oxycar bonyl, benzyl; net'hoXybenzyl .or 2,4-dinmethoxybenzyl group and

for the ng no group additionally a phthalyl group. Any protecting group
used i s dprrohbidyosabseguapbly gleayel ex | e by hydrolysis in an
. b SLBURG LT, CXFIDLE, DY y

aqueous 59| yendi . -l te i,.Sopropano t v Eedeny wattgr ,
tetr .ahyd%gf ur_anl%g%%ra%r, RY%?%%FIQF&& éFidi nophéopabbente ©fe g-adiflsuch as

trifluor c%-SQ%Y?%ﬁi@?Chyd$oﬁﬁébﬁbéaaghdé@rt““'Qggg acid or in the pre-
sence oflzrraldelby metad e Pase, sugh ﬁaisodéu?nl%ﬁ%roxf%irtcae%rcbeptd"'eteé’ssﬁouﬁndp
hydroxiq§iqﬂ1agﬁgﬁgcalLy, e.g_ In the pleS¥nteie isplastion metdiyhnsilhgne, at
t enper af Ur €5 bELWEEH O ahd A 29€L vent efech adb yt et r 18RRI AL £ hetueen 10
and 100&2tugRsy dretwedieny yWnd g hexybenzyl or benzyl oxycar bonyl ~Gredp is

cl eaved, for exanple, hydrogenolytically, e.g. with hydrogen in the
preSenCS o%ﬁgﬁgaE;alyst such' a's "pal | adi unf charcoal in a sui- table solvent
such as” Btk EFRawolis ettefledialala fvedl an the presence of ny
drazine or a Primary amine such asg methylamiﬁé; ethyiamine or
n-butylamine in a solvent such as methanol, ethanol
panol, toluene/water or dioxane at te .

5¢6°C.

A single alkyl group may be cleaved from an 0,0

' . -dialkylphos-
phono group with sodium iodide, for example -

_ in a solvent such
as

.acetone, methylethylketone, acetonitrile or dimethyl form
amide at temperatures between 40 and 1is

0°C, but preferabi

temperatures between g0 and 10Q°C - | o
Both alkyl groups may be cleaved from an 0,0
DO group with iodotrimethylsilane
chlorotrlmethylsilane/sodium iodide, for example, in a sol

| Lo | =/ 1odi 7 . 1in olve
such”as methyl chloride, chloroform or ac -
ratures between 0°C and the boiling te -
action mixture, .
60°C.

~dialkyl-phospho-
bromotrimethylsilane or

etonitrile at tempe-
’ mperature of the re-
ut preferably at temperatures between 20 and

Moreov ‘

er. the compounds of general formula I obtained may be
- resolv . ) . e '
ed into their enantiomers and/or diastereoméfs..éé men

tioned herei
€inbefore. Thus, for éxample, cis/trans mixtures may

be resolved i i i
ed into their e¢ig and trans isomers, and compounds

with at least one optically active carbon at

. . om may be s .
1nto their enantiomers. Y TemaRe




cial acetic acid, optionally with the addition of an acid such as

hydrochl oric acid at tenperatures between 0 and 3.00C,.- but preferably
at tenperatures betwéen 20 and-60C,, and at a hy- drogen pegssgust20631 to 7
bar, but preferably 3 to 5 bar. A 2-; 4 -di nmethoxybenzyl group, however, is
preferably- cleaved-in trifluoroacetic acid in the presence of anisol. A
tert-butyl or tert.butyl oxycarbonyl “gfBup is preferably cleaved by
treating with an acid such as trifluoroacetic acid ....26 August 2003 - 65
or hydrochloric acid. or by treating with iodotrinethylsilane optionally
using a_olvent such as nethyl ene chloride, dioxane, nethanol or

di et hy|Btier . £F t$¥3TRAst 0deRs \¢igfomms siptairesabky bk esyedlbyat boat i ng

With arhmmhaksoedplas s ol aFig A @ran%p&g%émg\%g%ﬁgﬁgg JPERgEnCe of a

sol vent "acetic. acid at tenperatures ]
by. t reeﬁoﬁl#g&\lfﬁﬁ% %%oqeurﬁﬁﬂ?]dr%ﬁrﬁblas P46t WBAGHI 9ccun aherprcesence of a
sol venfiaigsh BaY tlet respaiatiad dy atetitedpe knbahupes Bet yeen O and opC. . A

pht hal ‘group i s.pref aﬁby cleaved in the presence of hy- drazine or a
pri mar § i e UG Bt Hy a (G HOERyFinPRErSpchei bk sy ani vl ne Sol vent

such a¥ ifethaidier stivane,, 49SHPr dntearaki ¥t ebﬂé@ﬂéi‘“@ﬂ@{pcgﬁégi ngat
t enper gldRes REt Ween: 50C. .skngle;al kyl _group nmay. be cl eaved from
an 0,0 -di al wagphog--r%gh?r%%méa%u& @’mlt%h dES1EEY 3 ek i FAFRON | n a
sol venft&lith Mays Bic desivd versk tmpce gl kefdnst e aeenens tari |tthe Ga i srshyl f or m

am de ahetienpanatiuras deteen 4Q r2adeAS0E, ubih; Pr&feLably at  tenperatures
between 60 and 100C. Both al kyl groups mayube'- %I eav}ggﬁr%ln%wéln pe; S€:
o) O_'—dleagkylbypl’?ﬁgﬂ‘f&—toﬁéa@%uﬁn@i/@h Fodot komel hytwstland sation, and,
br onot i fmehkigles idoaip@uads are,obtained in racemic form, they may sub-

sequently 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 optiéally active sub-
stance which forms salts or derivatives such as e.g. esters or
amides with the racemic compound, particularly acids and the
activated derivatives or alcohols thereof, and separating the
dias;ereomeric.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 diastereocmeric
salts or derivatives by the. action of suitéble agents. Optica-
lly active acids in commorn ‘use are e.g. the D- and L-forms of

“tart%ric acid or dibgngoyltartgfiq_acid, di-o-tolyltartaric
acid, malic acid, mandelic acidg, CamphorSUlphonic acid, gluta-
mic acid, aspartic acid or quinic acid. An'bptically éctive
alcohol may be for example (+) or (-)-menthel and an optically
active acyl g;oup in amides, for example, may be a (+)-or ™

- (-) -menEhyloxycarbonyl - '

Furthermore, the compounds of formula I may-béJg;ﬁ;éftéd.intd
the salts thereof, and particularly for pharmaceutical use into
the physiologically acceptable salts with inorganic or organic
acids. Acids which may be used for this purpose include for

gxample hydrpchloric acid, hydrobromic acid, sulphuric acid,

Rl




chlorotrime-thyl silane /sodiumiodide, for exanple, in a solvent such''.

as nethyl chloride, chloroformor acetonitrile at tenpe- ratures between 0C
and the boiling tenperature of ‘the re- action mixture, but2pflegustaBld3 at

t enperat ures between 20 and 60C. Moreover, the conpounds of general )
formula I' obtained fmay be resolved into thei r enantioners and/ or

di astereoners as men- tioned hereinbefgfe. Thus, for exanple, cis/trans
m'xtures may be resolved into their cis and trans isoners, and conpounds
with at | east one optically active carbon atom may be separated into

thei r, eREREPSRELS. 226 daufugmriz06a:id, 66ucthnic hekdexapptec hhegci s/ trans

m xtureﬁlmcb&cﬁasolt‘é@@amtc Gy %rogzﬁi‘ by h@%ﬁ the cis and trahs isomers
t hereof, the conpounds of general orrm ai ned whi ch occur as race-

mat es may be separated by nmet hods known per se (cf. allinger N L. and
Eli el EMokeovarTofi tbei nest em@@hﬁﬂBSbfyfon‘p{Qla I6thu¥vclal§l¥a:|.xFéc?rsc' ence,

1 97;) 18backhai & | ~an pounds of genera ornmul a |
with at egst iﬁ cgﬁ%%%\(?l cgcigb@ %ﬁ %&71 b¥ PERo| VReY i TRy Twer
A

di ast er ES%?E“Z & B88i¥°65 . behepnvenysd cihechehe cahlch filananse Syiish ng.

met hodsikaoganper oseorgengd bﬁ ebr opat n
Jenge Deeh! OBREO0 AR P L e phamagauinal iy

fractio C Lon t
raceni CE@(:)?mEM? éyblﬁ%%{s caggﬁuﬁﬁF?Qt%@‘? el ved-herert hSwinmitlioners as
ment i one¥sapofer q'hes eprarposaelschude pfef eé:@&iﬁﬂlé%dﬁin?%ﬁ%

SHalgum
separ at h&hasOMuk hy@-oph@ses tion froman _optically
boLas i aP%lH%n %%‘?il CHIT 3RS Sddindeaice whi ch

active oI vgnt %%r eacting
for ns saJr TEhyre ﬁ%’?’r t3Hest sk %%O%afglnee-sters or amdes with the racemc
compound, particularly acids and the activated derivatives or alcohols

t her.eofy REDAAL AL | aster orrerlc m xture of salts-or derivatives
t hus Obﬁg?ﬁga ég 5E]é£§ér§& orm ae 11 to XI used as starting

materials are Known from the literature in some cases or may be

obtained by methods known from the literature (cf. Examples I
to XVIII).

For example, a starting compound of general formula II is ob-
tained by reacting a corresponding fluoronitro compound with a

corresponding alkoxide and subsequently reducing the nitro
compound thus obtained or

a starting compound of general formula IV is obtained by re-
acting a corresponding fluoronltro compound w1th a correspon-
ding alkox1de subsequently reduc1ng the nitro compound thus

} obtalned and then acylatlng w1th a correspondlng compound .

As already mentioned hereinbefore, the compounds of general
formula I according to the invention and the phy51ologlcally
acceptable salts thereof have valuable pharmacological pro-
perties? particularly an ‘inhibiting effect on 51gnal trans-
duction mediated by the Epidermal Growth Factor receptor
(EGF-R), whilst this may be achieved for example by lnhlbltlng
ligand bondlng, receptor dimerisation or tyrosinekinase it-

self. It is also possible to block the transm1551on of 31gnals
to components located further down. '
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starti ng’%égﬁf&ﬁa&of 6g8nERal (tgaula 11 is ob--

The starting material used for the F

/L~-HERC cells was the cell
line FDC-Pq ,

the productioq of which has been described by

Dexter, T. M. et al. in J. Exp. Med. 152, 1036-1047 (1980) .

alternatively, however, other growthafactor—dependent cells

may also be used (cf. for example Pierce, J. H. et al.
Science 239, 628-631 {1988), Shibuya, H.

'57-67 (1992) and alexander, W. s.

in
et.al. in Cell 7zgp,
€t al. in EMBO J. 10, 3683-
3691 (1991)).IFor expressing the human EGF-R cDNA (cf.

Ullrich, A. et al. in Nature 308, 418-425 {1984)) recombinant

retroviruses were used as described by von Riden, T. et al.,

EMBO J. 7, 2749—2756_(1988); except that the retroviral vector
LXSN (cf. Miller, A. D. et al. in BioTechniques 7, 980-990
(1989)) was usedxfor‘the expréésiéh'of the EGF-R ¢DNA and the
line GP+ES8s (cf. Markowitz, D. et al. in J. virol. 82, 1120-
1124 (1988)) was used as the packaging cell. '

The test was ?érforméd_as folloﬁs:

E/L-HERc cells were cultivated in RPMI/1640 medium
(BioWhittaker) , Supplemented with 10 % foetal calf serum (FCs,
Boehringer Mannheim), 2 mM glutamine
antibiotics and 20 ng/ml of human EGF

5% CO3.

(BioWhittaker), standard

(Promega), at 379c and

In order to investigate the inhibitory activity of the

o

i




tained by reacting a corresponding fluoronitro conmpound with a
correspondi ng al koxi de and subsequent |y reducing the nitro conpound

t hus- obt ai ned or. a starting compound of general  formul a 1\28Augst d03%ed by
re- acting-a correspondi-ng fluo.ronitro conpound. with a correspon- ding

al koxi de,  subsequently reducing the. nitro compound thus obtained and then
acyl.ating-with a correspondi ng conpoungds As al ready nentioned hereinbefore,
t he conpounds of general forrmula | according to the invention and the
physi ol ogi cal |y -acceptable salts thereof have val uabl e pharnacol ogi cal

pro- perdangsyurphy tacmd:ai:lr;g &b |tnhI@ Bidvierg iehf eat. soR, glog;n@le ”sa’ife ct4 on
whi'l st

nedi at e actqr rece |srmy
be achlgvgﬁafor exéﬂﬁ{ bfilﬁblnIPE H%Hgoﬁﬂ%ﬁﬁs & &forab OVE
di meri sé"ceiddr\l%r(%% d*sli)nek‘ihias?ezhlt prsglifferbtibs hedagpessimiie ted iagk the

Uransm saieef:0ficH o gk coAPaRRILS. hocstedyturiher doun wa]g?g) ?Ugglstg o

2003 68téTh%$ﬁ qttgropertles of the nem/consoun S Were
as fol | ows: e |n S0 SHPERBAEGPIR. REdFBeegedilghdnet K4ANI S€ilon can
be dennd§ﬁna$@da@ugamm,tm:ceklalwhncﬂu&xpnessmhuﬁam EGE- Rggnd g gnhose

| f
?g;vgrgééﬁ%@)ﬁr0HheeE@Hﬁ@%n@%pgggogalﬁﬁnEHO?%EOgnaéﬁgﬁaanpegﬁ dd.s -

t er | eukiSiyed Ers YOG Ginwidvdendpheaitly (BYUSP) edndoaddpdess theneiienal
human EGErRswds waedoher @iithecnEol Lher aak%u&zf Dmébeésnﬁghkgalé%‘ﬁ“ as

(i bt her ekl e e LUTL 2 o BhL0SS 845540 (howas aanavppErCEGFg.
H et al. in Science 239, 628 631 (1988)). ' . ,
. In order to detexmine. the inhibitory activity of the compounds
accordlng to the invention the relative cell number was mea-
sured in O.D. units using the Cell Titer 96™ AQ cous Non-
Radiocactive Cell Proliferation Asgay (Promega).‘The relative

cell number was calculated as a percentage-of the control
(F/LHERC cells without inhibitor) and the concentration of
active substance which inhibits the proliferation of the cells
by 50% (ICgg) was derived therefrom. The following results

‘were obtained:

Compound ({Example no.) Inhibition of EGF-dependent
_ proliferation ICgg [nM}
T T 2.6
11(4) ' ” 15
iy — 1 15
1{10) 21
1(13) 8
2 _— . . 5
h 2(2) o 6.7

5(2) 9

o 5(8) 1
5(10) 1
5{(12) 18
5{18) 7.4
5(22) . 58




The starting material used for the F/L-HERc cells was the cell line

FDC- P1, the productlon of which has been described by Dexter, T. M et al.
in J. Exp. Med. 15.2 x. 1036-1047.(1980). -alternatively, #ONEISE208% her
gr owt h- factor,dependent_cells may al so be used (cf. for exanple Pierce, J.
H et al. in Science 239, 628-631 (1988), Shibuya, H et.al. IL, 57-67
(1992) and al exander W S. et al. i n” EMBCRJ Cel | 1t Q 3683- 3691 (1991)).
For expressing the human EGFR- cDNA (cf. WUlrich, A-et al_in Nature 3-0g,

. 418- 425 (1] %

D ﬂ%?gg%ﬁﬁs-us§g4m;4hﬁuullmmL_y von
Ruden, T. et al.., EMBO J.02. 392b-2754 W ShHEFrdenandanst rovi r al

vector LX9N (cf. Mller,. A D et al. {iR¥Biidkecimicqueass3, @80- 990 |(1989))

was used for-the exgzegsion—of —the—EG—R-cDNA-and the |ine GP+E86 (jcf.

Markowitz, ID_et al in.J. Virol. 1124 (1988f3 was used as the pack gi ng
cell. flLa, 1120 TRE20dst was perforned. as fallows: F/L-HERC Certs vere

cul tivated i n"RPMEXg4Y medium . (Biro Wi-ttaker)——suppterpated-with 110 o
foetal cal f r‘CIV'llI (ECS Boehr i nger Mamnheim, 2 nM Q| ut am ne g

(Bi oWhi tt'aKer), 543§Pd anthIOthS and 203ng/n1 of human EG- (Prgnega) ;
at 37C and | 50 cxns(um or der to |nvest|gate tiag 1 hibitory—aeti-vity{of the
26 August zﬁﬂs—_—?—%»— \_,uupuuuda accordi-hg-to-the inventign, 1.5 x104cells
per well "were culfivated in triplicate in 98%wel | plates in the abgve
medi um (200 1), the cell proliferation being. stimlatedwth—erther EG-
(20 ng/m) or murine IL-3. The IL-3 used was ob-tained fromculture
superngﬁgnts of tnf cell line X63/0 mL-3 (cf.. Karasuyama,. H et.al . in
_Eur-.. ?ﬁn 1 g%pqr§b4formula I accordlng to the invention

7 thus inhibit the 31gnal transductlon by tyrosine klnases, as

demonstrated by the example of the human EGF receptor, and are
therefore useful for treatlng pathophysiological processes
caused by hyperfunction of tyrosinekinases. These are e.g.
benign oxr malignant tumours, particularly tumours of.eplthe—
lial and neurocepithelial origin, metasta51satlon and the ab-
normal prollferatlon of wvascular endothellal cells (neocangio-
genesis) .

The compounds according to the invention are also useful for
preventlng and treating diseases of the airways and lungs
which are accompanled by increased or altered production of
mucus caused by stimulation. by tyr051ne kinases, e.g. in
1nflammatory diseases of the airways such as chronic bron-
_ ChltlS, chronic obstructlve bronchltls asthma, bronchiec-

taSLas, allerglc or non-allergic rhinitis or SlHUSltlS cystic
fibrosis, al- antltryp51n deficiency, or coughs pulmonary

emphysena, pulmonary fibrosis and hyperreactive airways.

The compounds are also’ suitable for treating dlseases of the
‘ gastr01ntest1nal tract and bile duct and gall bladder which
-are associated with disrupted activity of the tyrosine ki-
nases, such as may be found e.g. in chronic inflammatory
changes such as cholecystitis, Crohn”s disease, ulcerative
-colitis, and ulcers in the gastrointestinal tract or such as
may occur in diseases of the gastrointestinal tract which are

-
.




(1988)). The conpounds-according to the invention were dis- solved in 100%

[ i - [ [ di lutions
di met-hyl sul phoxi de (DMSO) and added.to the cul- tures in various ,
t he- maii rmmpDIVBO concentration- being 10. The cul tures wer2s Augusb2@G8d f or

' i nhi bi tivity of the
48 hours at 37C. In order to deternmine. the*.inhibitory ac
conpounds according to the invention the relative cell nunber was nea .
sured in OD. units using the Cell Tit 96TM AQueous Non- Radi oactive Ce

mber was cal cul ated as
Proliferation Assay. (Pronega) The rel ative cell nunber \ _
a percentage of the control’ (F/LHERc cells w thout inhibitor) and the

h
concent rmatscsriated actthy e rriReANT 6 S & d i b.éutc?l %] oM Lg‘ Irferﬁﬁtf‘"lsonvvcen; et e

ggiefne %ggéé(uggg%ﬁ¥ﬁ%'F:%%éggF%?%%f:ﬁ%BQ%EE &prsgegemdammepr ol i f erati on
1C50 (nM 12.6 1"(4)15 1(.6)15 1(10)21 1(13)8.7 2 ...5.2 2(4)6.7 S(2)9 5(8)
1 8 5(1@h& 31561%b%8t§%%%hn5‘%aéaﬁ?%%é%@%paé%g y%gogf_the gastro-
1ntest1nal tract of varying origins, such as v1llous or ade—
nomatous polyps of the _large bowel, ~but. also polyps in fami -
_llal polypOSlS COll lntestlnal polyps in Gardner s syndrome,
polyps throughdut the entire gastrointestinal tract in Peutz-
Jeghers syndrome, in inflammatory Pseudopolyps in juvenile
polyps, in colitis cystlca profunda and in pneumatosis cys-

't01des 1ntest1nales

In addition, the compounds of general formula I and the phy-
siologically acceptable salts thereof may be used to treat
‘kidney diseases, particularly in cystic changes such as cystic
kidneys, for treating renal cysts which may be of idiopathlc
origin or which occur in syndromes such as tuberous scler051s
in von Hippel-Lindau syndrome, in nephronophthisis and spongy
kidney and other diseases caused by abnormal function of Lty -
rosine kinases, such as e.g. epidermal hyperproliferation
(psoriasis), inflammatory processes, diseases of the immune

system, hyperproliferation of haematopoietic cells, etc.

By reason of their biological properties the compounds accor-
dlng to the invention may be used on their own or in conjunc-

' tlon with other pharmacologlcally active compounds, for example
in tumour therapy, in monotherapy or in conjunctlon with other
‘anti-tumour therapeutlc agents, for example in combination with
topoisomerase inhibitors (e.g. etoposide), mitosis inhibitors
{e.qg. vinblaétin) cempounds which:interact with nucleic acids
-(e.g. cis-platin, cyclophosphamide, adriamycin), hormone anta-
gonists {(e.g. tamoxifen), inhibitors of metabo%;o”prooesses_,w
(e;g.ng—FU etc.), cytokines (e.q. interferonsj, antibodies,
etc. For Creating respiratory tract diseases, thesga compounds
may be used on their own or in conjunction with other thera-
peutic agents for the airways, such as substances with a secre-
tolytic, broncholytic and/or antiinflammatory activity. For

"
,/.




Compound (Exanmple no . ) Inhibition of EG-dependent proliferation |IC50
[nM "5 (25)74 5(29)1.9 5(32)17 5-(36) 8(1)109 11.74 The conpounds of
general formula laccording to the invention thus inhibit 46ugsh#RA3
transduction by tyrosine kinases, as denonstrated by the exanple of the
human EGF receptor,-and are therefore useful for treating '
pat hophysi ol ogi cal processes caused B -hyperfunction of tyrosinekinases
These are - e.g. benign or malignant tunours, particularly tunmours of

epi theg .Lial. 3 roepi.thelial origin, metastasisation and the ab- nornal
prol i ftéflg'tg?c%r?%ggl\%%ég%%a%he%g& KECSE QB TR (FRtbFoiptegeaBal straghe '

conpouhBssgc ComoNgIso mele ailsvebel ednanistdsed usef the f Br owRr €¥€nhi ng and
treati denduseases of chhauaktwaveandvhygos, WPEch. are acconpani ed b
increased or al tered produycti gn of 1r?uc%s ca%\fslfe%%yér_gtrfl%’rg?? n‘?rbﬁg_’
tyrosi iESkitTEs &%, "&bl 2PR1IPSLPERARRPELSS di Beasescofbitret whroaysy seh as
chr oni adbipAstelreti sitbhrosinudhshevaslyeobronghiid sa1 gt hma, bronchi ec-
tasias, allergic or non-allergic rhinitis or sinusitis,” cystic fibrosis,
al -antjtrypsin deficiency, -or coughs, pulnonary _enphysema, pul nonary '
fi br osTReERd “RFpEFFEachRYebsi Ay 8isTared ohistird sorartthei s awnii dabie for
treatiagnguneases ofthhecheasheekobestbiialnddagh, angd b cgy%ct d gall
bl . add@ﬁtéﬂ"éioﬁh i{;}Eeaassocil)at ed,with di srrbpt,ed %C{}I&V%‘J)’/é_b hesai%lr 0si ne
Ki - nases "Such’as may Be“fothd &RGr3FeC oMt TaRaEmanrerl oxhanges such
as chotreyashli sputeohbysivhsbastonubcermtisermally or orally, .

- whilst aerpsol formulations are particularly suitable for .

" inhalation.

For pharmaceutical use the compounds according ﬁo_the invention
are generally used for warm-blooded vertebrates, particularly
humans, in doses of 0.01-100 ng/kg of body weight, preferably
0.1-15 mg/kg. For administration they are formulated with one
or mqrg conventional inert carriers and/or diluents, e.g. with
corn starch, lactose, glucose, microcrystalline cellulose, mag -
nesium stearate, polyvinylpyrrolidone, citric acid, tartaric
acid, water, water/ethanol, water/glycerol, water/sorbitol,
water/polyethyleneglycdl, propyleneglyececl, steafylaiéohol, car-
boxymethylcellulose or fatty substances such as hard fat or
suitable mixtures thereof in conventional galenic preparations
such as plain or coated tablets, capsules, powders, suspen-

slons, solutions, sprays or suppositories.

The following Examples are intended to illﬁstrate the present
invention without restricting it:



colitis, and ulcers in the gastrointestinal tract or such as may occur in
di seases of the gastrointestinal tract which are 26 August 2003 - 71
associ ated wi'th incréased secretions, such-as Menetrier-s. 2&f\dgusse003
secret.i ng adenomas and protein | oss syndrone, and also for treati-ng nasal
pol yps and pol yps of the gastro- intestinal tract of varying origins, such
as villous or ade nomatous polyps of-the.- |arge bowel.,- but. also polyps
in fam - lial polyposis coli, i-ntestinal polyps in Gardner's syndrone,

pol yps t hout- t he tire gastrointestinal tract in Peutz- Jeghers

syndr orrefm\%%g’f%l Yhrit g"{}iﬁ I%%%Htﬁ%ﬂ Fospoumdsyveni l e polyps, in colitis
cystica profunda and in pneunatosis cys- toides intestinales. In addition,

t he con fr general formula | and the phy- siologically acceptable
salts thereof nay be used to-treat kidney diseases, particularly in cystic
changes such as cystic kidneys, for treating renal cysts which may be of

i di opat H -Gamiatd -gi - (- PMDIMSDBHRGEA 2lAnSYDEYLQHES 4 S as_tuberous_sclerosis,
in von. hi.ppel-Li synd %P ne rgngﬁgﬁi. gﬁgtgﬁéygﬁﬁhﬁyylif“&ﬁey. and

EW ‘
ot hrer . di Séases .cause

T ASes . Caused DY aoTor TTar—T e AghngRolyner osine kinases, such as’
e_g. epild& mg oy @bwﬁem_tahrenadaeaOtbagiis5)'ing"b'ﬁfhamtgggmgégggsses,'
di seasenyafl) digid}mrUNg - 1Y Stk oliferatl of haematoporetic cells,
etc. By rr'ea: n_of their {bi gl%%%%%?%%%%%*”%%%HQPEB%%E?H%“&\%CBH‘di ng to
the invEXCPEMORYY BedsEa-gHirREPEiBaNinr 20 Nk onf uathatdDn Whé hrahher
phar mac bHogi gaki-yractEvheaespotsdse i f Ohq EXA8PLE L1 [. L herapy, _in
nonot hegagy1gh iagﬁgggj gQg&i op wth lt h % ant%%irrlg%é g’?ﬁ%’l}laé)é%trﬁ]g ‘aae_nt S, -
for exanpl e in combipatton’ wEth" ?’o%‘b"f freradel | ohiter saxe. ipet ogdsi de) ,
m t osi st n_hF'BPt 6F§Ct{@?g$03/ilh_bdnas¢ﬁms dorip carndlsi s -d Mt £5ACL L W L D h
nucl ef caaoar fe19. hoke- @hati Nend YA ARNASPNAIN o AT 2THel 1), 7, D19 TN

is distilled off using the rotary evaporator, the residue is.
taken up in methylene chloride and made alkaline with 3 ml of
4N sod#um hydroxide solution. The organic phase is separated
off and the gqueous phase extracted with methylene chloride.
The combingd extracts are dried over magﬁesium sulphate and
concentrated by evaporation. The crude product is stirred with
.a little diethyl ether, Suction filtered and washed again. The
light grey crystals obtained are dried in the desiccator.
Yield: 350 mg (79 % of theory), ' '
Melting point: 183-189°C :

Mass spectrum (ESI'): m/z = 543, 545 [MsH]*

Thg following compounds are obtained analogously to Example I:

(1) 6—amino—4—[(3—bromophenyl)amino}—7—(3—{4-{(isopropyloxy—
carbonyl)methyl]—piperazin—l—yl}propyloxy)—quinazoline'(the
reaction is garried out in 'dioxane instead of ethanol
Melting-point: 188-193°C |

Mass spectrum (ESI"}: m/z = 557, 559 [M+H]"

(2) 6—amino—4—[(3—bromophenyl)amino]—7«(3-{4—[(cyclohexyloxy—
carbonyl)methyl]—piperazin—l—yl}propyloxy)—quinazoline {the
reaction is carried out in dioxane instead of ethanol)
Melting point: 166-169°cC



gonists (e.g. tanoxifen), inhibitors of netabolic processes (e.g. 5-FU
etc.), cytokines (e.g. interferons), antibodies, etc. For treating
respiratory tract diseases, these conpounds may be used o2 Aggust 2008w or
in conjunction with other thera- peutic agents for the airways, such as
substances with a secre- tolytic, br om):L?oI ytic and/or antiinflammatory
activity.. For . 26 August 2003 - reating di seases in the region of
the gastrointestinal tract, these conpounds nmay al so-be adm nistered on.

thei.r owaser spacteam] mastr)on i 4 Lo seibst anges (api ng an effect on notility
or se- cretion or with antii nflammat ori es. I%ese conbi nati ons may be
adm ni stered either sinmultaneously or sequentially. These compounds' may be

adni ni st{é) e-avinhet - 643 t hedmophangi ) ahiner7unGt-ijen (witBegbheraaphive

subst ang@s$) Byni N L8y, syb ntrarrusc lLar, intrarectal,
i ntrapeii %)nea}, : lél| ﬁgg%glarrllaga E?‘% é%%xsf nRErAEF8A1BR t r ansdermal |y or

oral ly, ?"T‘gtp%{a?‘bso?-z?o%%%fﬁtl ons are particularly suitable for

i nhal at Maas Fpectphan MEESUi:Cal/AIse e (gyg)omgﬁ according to.the invention
ar e gener ally used for warmb| ooded vertebr ates, particularly humans, in’

doses -of '0.01-100 ngy/ kg3 of body wei ght “pref erably 0. 1-15 ng/ kg. For
admi‘ni st#ht f oRineys af &3 florendplenly W arhlmb 7er(3n¢4e[gomygmk‘p&@fb&,nert

carrierfiyn o {piBt Saz t ose, gl ucose,
< w@éy Ay }W'}nﬁelg? i%tcjg é{igna aflﬁ?nyl pyrrolidone,

m cr ocr% i | i ne_cel l'ul ose,

citric Relo ™y #Ht 1Lt P2 Water, water/ethanol, water/glycerol’,

wat er / sibrss tspgctwat etES POl yat/byl:ersegl yGals, gmqul enegl ycol

stearyl al cohol, car-. boxynethylcellulose or fatty subst ances such as hard

fat or  sui tabl e mixtures thereof 'in conventional galenic preparations '

such as‘Pl f FHRXda L@ tasmaphenapyuires, - povdlef s [ GuspRfycarbo-
nyl)methyl] - plpera21n 1-yl}ethoxy) -quinazoline

Melting point: 147-161°C
Mass spectrum (ESI'): m/z = 529, 531 [M+H]®

(6) 6—amino-4-[(B-bromOPhenyl)amino}-7—({1—[(ethoxycarbonyl)—
methyl] -piperidin-4-yl}oxy)-quinazoline

Melting point: 202°C

Mass spectrum (ESI'): m/z = 500, 502 [M+HI'.

{7) 6-amino-4- [ (3-bromophenyl)amino] -7 7-({1- f (ethoxycarbonyl) -
methyl] -piperidin-4 vl}methoxy)—qulnazollne
Melting point: 155°C '

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

{8) 6-amino-4-[(3- -bromophenyl)aminol -7- (2- {1- [ (ethoxycarbo-
nyl)methyl] -piperidin-4-yl}ethoxy) -quinazoline
Melting point: 143°C

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

(9) G—Qmin0—4-{(B—bromophenYl)amino]e7—(3—{1~{4ethoxycarbo— o
nylimethyl] -piperidin-4-yl }propyloxy) -quinazoline

Melting point: 181°C

Mass spectrum (ESI"): m/z = 542, 544 (M+y]*




sions, solutions, sprays or suppositories The foll ow ng Exanples are
interided to illustrate the present invention without restricting it: 26
Augus#. 2003 - 7 3 - Preparation of the starting cohpounds-:2 _

6- am no-4- [ (3-bromophenyl) amno] -7- (3-(4- [ (ethoxycarbonyl) nme- 180
ng of iron 'powder' are added to-465 ng of 4- [ (3 -bronophe- nyl) am no]
-7- (3-{4- [ (ethoxycarbonyl) (nethyld 7$¢iperazin-1-yl } - propylo

Xy) =6-ni.t'ro- qui nazaline in .20 m of ethanol. The reac- tion nmixture is -
heated 't lgpkkigg.and c?nbined with 0.6 m. of glacial acetic acid, - then
a furthe *Uiat &F L &7 ePpPperheedl) amindhe7r éac{ 4 00(sbtibRPohog NS dar k
and is H@b@éﬂlT@¢thbbh%pipaﬁhEEﬁ-ha&iLﬁggpyye&yb_gﬂfngggf{ﬁon is conplete.

The sol vigst + 14 bstd || [o} Using the rotary evaporator, The residue is
taken up in ms?h%)ene c%?jbr%élse gnd made al kaline with 3 m of 4N sodium

hydr oxi d&*%| TRFIELUThEEDE daniy plrasd 7,s espaivateyd of f and the aqueous
phase extracted with nethyl ene chloride. The conbined extracts are dried

over nmag i um sul phat e concentrated by evaporation. The crude product
is stirre ,vm'%tmhaﬁﬁgp C{]la%_t ﬁgjqﬂ?yé?rﬁ%’h%ﬁh]e)ram%%l  on{F1 {4 ef Goharidwashed -agai n.
The | i gl)grasinyellysrialerashiras el Jaymeomsirl &6y Nt e Aasigcat or - i el d: 350
mg (79 @IEQ.ftitr@?%l’dﬁht :Ngjgg_riggdx& nt:, 183-189C Mass spectrum (ESI) : nfz

=, 543, %%? Mt14] The follow ng conpounds are obtained anal ogously to
Exanpl e £° Y DP6- & d B4 | 3- BY 8nephddy| pasi MulHT: (3-{4- [ (i sopropyl oxy-

car bonyl ) net hyl ] - pi perazi n-1 -yl } propyl oxy) - qui nazoline (the reaction is

carriedquyty in_di;oxane dnstead of ethanol) Melting-point: 188-193C
! _(Q%) 6—ag;géjQ—[(g—%rpmophenyq%amﬁnol—7-Eglgl{(ethqugarbo--
.7‘nyl)methyl}—meethylamino}bropyloxy)—quinazolihe
R; value: 0.49 (silica gel, methylene chloride/methanol /concen-
‘"trated aqueous ammonia solution = 90:10:0}1) |
Mass spectrum (ESI®): m/z = 488, 490 [M+H] *

(13} 6—amino—4—[(3—bromophenyl)amino]~7—(2~{N-[(ethoxycar—
bonyl}methyl]—N-methylamino}ethoxy)—quinézoline
Ry value: 0.50 (silica gel, methylene chloride/methancl/concen-

trated agueous ammonia solution = 90:10:0.1)

(14) 6—amino—4—[(3—chloro¥4—fluorophenyl)aminoj—7—cycl§propyl—
methoxy~quinazoline :
Melting point: 209°C

R; value: 0.68 (silica gel,_etﬁyl acetate)

 (}5)'6—amino—4~[(3~bromophenyl)aﬁino]—7—(4—{N—[(eth0xycarbo—
nyl)methyl]—Numethylamino}butyloxy)—quinaéoline

R, value: 0.44 (silica gel, methylene chloride/methanol /concen-

trated aqueous ammonia solution = 90:10:0.1)

(16) 6—amino-4—[(3—chloro-4—fluorophenyl)amino]—7—cyclohexyl-
methox¥y-quinazoline S -
Melting point: 234°(C
Mass spectrum (ESI*) : m/z = 401, 403 [M+H] "




Mass spectrum (Esl ) : m'z = 557, 559 [MrH ~ (2) 6-amino-4- [ (3

- bronophenyl ) am no] -7- (3 {4- [ (cyclohexyl oxy-

carbonyl )y met hyl ] - pi pérazin-1-'yl } propyl oxy) -~qui nazol'i ne (thed August®0@h is
carried out in dioxane instead of ethanol) Melting point: 166-169C 26
August 2003 - 74 Mass spectrum (ESI*) : mz = '597, 599 [M+H "' . (3)

6- ami no-4---[ (3-bronophenyl) amino]--76--(3-{4- [2- (et hoxycar bo,
nyl)ethyl] -piperazin--1-yl}propyl oxy) gui nazoline Melting point: 120-123C
Mass. sp u Sl 57, 559 [M+H]' .(4) 6-ami no-4-- |

(3-br om?%tﬁén% ar‘ﬁo)n‘*] n% h?é’f(’z:‘l Féuoe-’@zvh@wk iRoInyl gy ainHdxyl -

Y, pi per @¥ynalipRpEeddmel oxy) - qui nazoline Melting poi nt : 119- 122C , nass
spectrUﬁéiE§hg) 01ﬁkz 3726L 573 [MtH .. (5) . 6-anmino-4- [ (3 - bronDphenyI)
am no] -7- Q%E ' et hoxycar bo- nyl) net hyl ] - pi perazin-1-yl }et hoxy)

- qui naz%??ﬁe FFFH& PERRL | 1wz 63 MasBsdeesitim (ESI'): mz = 529, -531
[M:H " (6) 6-am no-4- [ (3-bronmophenyl) amino] -7- ({1- [ (et hoxycarbonyl)

- th 4 | Mel t t: 202C ma
spect r upad Eor P brad (fphPEd) 'fnxﬁiq?g%%sé@%larﬁ i %?'cm” seortapheny! )
am no] Q¥¥- w&DaFO@éPﬁoxycar bonyl ) -

nmet hyl ]Mé)ltpﬁlﬁgdpalf}tw ﬁg@t@@gy@ qU| nazoline. Melting point: 155C Mass
spectr 514, 516 [MtH ' (8) 6-ami no-4- [ (3-bronmophenyl)

mz =
am no] lM«n"“# S(® f'_lru‘f‘ (Bfhawy @7 359, 361 [MaH]*
nyl)methyl ] - p| peri di n-4-yl } et hoxy) - qui nazoline. Melting point: 143C Mass

1, 530
SpeCtrU{”ﬂSf)E% amlncgdé T(228h 980 Ay\{‘:&ll_tqorophenyl)amlno] -7 - cyclobutyl- :
methoxy- qulnazollne ‘
‘Meltlng point: 214~21S°C
Mass spectrum (ESI*): m/z = 373, 375 M+H]*

(20) 6—amino—4—[(3—chloro—&-fluorophenyl)amino]—7—cyclopentyl—
methoxy-quinazoline

Melting point: 218-219°(

Mass spectrum (ESI"): m/z = 387, 389 [M+H]*

{21) 6-amino- 4-[{3-chloro-4- fluorophenyl)amlno] ~7-(2- cyclopro—
pylethoxy) -quinazoline

Melting point: 188-190°C ,

Mass spectrum (ESI'): m/z = 373, 375 [M+H]"

(22) 6- amlno 4-{(3- chloro 4- fluorophenyl)amlno] 7- cyclopentyl—
L OXy- qulnazollne

Melting point: 204°C
Mass spectrum (ESI"): m/z = 373, 375 [M+HI®

| (23) 6-amino- 4 [(3- chlorophenyl)amlno] 7-methoxy-quinazoline
Meltlng point: 208-209°C

-~ Mass spectrum (ESI'): m/z = 301, 303 [M+H]*



(9) 6-amino-4- [ (3-bronophenyl) amno] -7- (3-..{1-..[ (-ethoxycarbo-

met hyl ] -

pi peri di n- 4 yI } propyl oxy) - qui nazol i ne IVEI ting point: 181C Mass

spectrum (EST'): 542, 544 [MrH® . 26 August 2003 -- 78AUgUsHR003
6- am no-4-[(3-br ormpheny_l )am nol - 7- (3-{4-[ (di et hoxyphos-

phoryl ) met hyl ] - pi pérazi n-1-yl }propyl oxy)-qui nazoline Mlting point:
201-205C Mass spectrum (EST') mlz = 60735609 [MH (11) ( 3 - f 4. -
oxycar bo-- nyl ) net hyl ] - pi perazin-1-yl }propyl oxy) gui nazoline Melting -

poi nt:

..158-1600C -Mass spectrum (ESI*) : mz 571, 573 [M+H - (12) 6

-am no- 4 fz‘fXS(EbT@T@W?[@mpﬁlﬂnyléth@f?z)aannO['l -Gedexy gtgft-%gun%}élq)—

met hyl ]

nmet hyl ene

lﬂ?t hyl ami no }ropyloxy) -quinazoline R value: (silica
chT ori de/ met hanol / concen- trated aqueous ammoni a sol ution =

90: 10: 0. B VNESS :sPeder Uil ESR* el, nilétl?y]él&Se Aot M md difan &1 ADLHO- 4-

( 3- br onophenyl ) am no] den
bonyl) e

gel,

%4] net hyl a t(%dt hoxf')ciqu nagé?ﬁ?ﬁtlaa ﬁC’lVEFBQ =058 * (33|1I)| ca
M}r S RHT “HeEtgeTt anBf Zcond®n tMeHEd aqueous anmonia sol ytion

90: 10 0 1).. (14) 6-amino -4-[(3-chloro-4- f I'uor ophenyl ) ami noJ

- 7-cycl opy: le tho ol ine ltin oint; 209C R value: 0.68
(sil {ca gé%y et‘ﬁﬁ a)é%t[g(t R 28 el Eminol -7 ?2 [2- (meth-

(15), 6- ammmawc(rﬁﬂbrmléham&mrrwaezho{& {&Hﬁs&@%ﬁx&ar bo-

| ) met h t hyl | 0.44 (sil
Sél)”e iyt Ga U G SR FRbE e o7 o%#ﬁ%e;&mmdﬁéﬁléﬁ

nyl)

gel ,

90:10: 0. 1) (16) 6-am nomn[cqz‘ateﬁl aqoeduélm@zﬁ@@i'@nylg@m@oi) -7- cycl ohexyl

Mass spectrum (ESI7) : m/z = 448 (M- H]

(26) G—Amino—gf{(R)—(1—phenyl—ethyl)amino]—7;{2—E(R)—2—(meth—
oxycarbonyl)~pyrrolidin—l—yl]—ethoxy}-quinazoline

R, value: 0.20 (silica gel, methylene chloride/methanol = 95:5)
Mass gpectrum (ESI"): m/z = 434 [M-H]"

(27) 6—Amino—4—[(R)-(l—phenyl—ethyl)aminol—7—{2—[(3)—2~(meth—

. oxycarbonyl) -pyrrolidin-i-vy1] -ethoxy}-quinazoline

R value: 0.20 (silica gel, methylene chlorlde/methanol = 85:5)
Mass spectrum (EST) : m/z = 434 (M-H]"

(28) G—Amino—é—[(R)—{1—phenyl—ethyl)aminol—7~{3—[(R} 2-{meth-

oxycarbonyl) -pyrrolidin-1-yi]- propyloxy} -quinazoline
R¢ value: 0. 40 (silica gel, methylene chloride/methanocl = 9:1)

 'Mass spectrum (ESI’): m/z = 448 [M-H]-

(29) 6~Amiqo—4—[(R)-(l—phenyl—ethyl)amino]—7—{4—[2—(methoxy—
qarbonyl)—piperidin¥14yl]—butyloxy}uquinazoline h

" Re value: 0.20 (silica gel, methylene chloride/méthanol = 95:5)

. Mass spectrum (ESI): m/z = 476 [M-H]"

(30) G—Amino-é—[(R)-(l—phenyl—ethyl)amino]—7~cyclobutyloxy-
quinazoline

R, value:‘0.28 {(silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 335 [M+H]"



met hoxy- qui nazol ine Melting point: 234C Mass spectrum (ESI ") : nlz = 401,
403 [ MOH] 26 August 2003 76 . (17) 6-amno-4- [ (3-chloro-4--fluorophenyl)
am nho] -7-cycl ohexyl - oxy-qui'nazoline Melting point: 176C ¥b84guspa@id um
(ESI+) : mz = 387, 389 .[M+H + oxy-quinazoline Melting point: .238-2390C
Mass spectrum (ESI*): mz = 359, 361 [ MrH (19) 6-amino-4- | :
(3-chl oro-4-fl uorophenyl) amino] -7- el obutyl - met hoxy- qui nazol.i ne

Mel ting. point: 214-215C Mass spectrum (ESI+) ; -miz 373, 375 [M+H 4 (.20).
6-am no-4-[(3-chtoro-4-fl uorophenyl ) am no] S 7- cycl opentyl -

met hoxy- qui nazol ine Melting point: 218-219C Mass spectrum (ESI') : mz =
387, 3831] MeHRming-24) L 6Rlani hopkenyl { Skl broino] Floryphepyhyyaoxpe] - 7-
(2-cyc t hoxy) - qui nazoline Melting point: 188-190C Mass spectrum
(ESI’ &‘99157%2"?%%3 375 [M:H + (22) _

6- ami n%f c ¥4 B cHl- 8Po-(&iffiger gghenglthart n?@]ertht@)cl opentyl - oXy- qui nazol.i ne

Mel ti ngz98i Bhec2OAE MasSS ) SPROL! U3GBSl gy+nz = 373, 375 [MrH + (23)
6-am no- 4-[(3-chl orophenyl)anino] -7-nethoxy- qui nazol i ne Mel ti'ng point:

208-209C (18) 6-am no-4- [(3-chloro-4-fluoropheflyl) am no] -7- cyclobut yl

Mass SﬁEEIrﬂHAﬁfﬁﬂ'Q E(milz{= ﬁHHnny§hﬂﬁm*ﬂmlno} 7-cyclopropyl-
methoxy- qulnaZOllne
. Melting po;nt 183°C
Mass spec;rum (EST") : m/z = 335 [M+H]®

{33) & Amlno 4- benzylamlno 7- cycloPropylmethoxy qulnazollne
Melting point: 190°C
Mass spectrum (ESI*): wm/z = 321 [M+H]®

{34) 6-Amino—4—[(R)—(l—phenyl—ethyl}amino]—7—(2-{N—[(ﬁethoxy-
carbonyl)methyl] -N-methylamino} -ethoxyl ~quinazoline

Ry value: 0.16 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (EI): m/z = 409 [M]*

4—[(3-bromophenyl}amino]-7—(3-{4—[(ethokycarbonyl)methyl]-

piperazin-1-yl}propyloxy) -g-nitro-quinazoline

292 mg of ethyl bromoacetate are added to 780 mg of'4-[(3—
“bromophenyl)amino]—7 [3-{piperazin-1- yl)propyloiy] 6-nitro-
qulnazollne and 0.55 ml of triethylamine in 7 ml of aceto-
nitrile. The reaction mixture is stirred for one hour at am-
bient temperature, then for about 1.5 hours at 65°C and then
for a further 2 days at ambient temperature. As the reactlon
- is incoﬁblete 2 drops of ethyl bromoacetate are added Ewice
more. The reaction solution is concentrated”bzmeggpprat;on and
the residue is partitioned between copiocus amounts of ethyl
acetate and dilute potassium carbonate solution. The organic
phase is washed with water and saturated sodium chloride so-
lution, dried over magnesium sulphate and concentrated by

evaporatlon..The yellowish, resin-like crude product is.
i i . . . - . . t



26 August 2003 - 77 (24) (R -6-amno -4-[.(1-phenyl ethyl)am no]-

7- met hoxy- qui nazo- line Rf value: 0.42 (silica gel, nethylene

chl ori de/ met hanol / con- centrated -aqueous ammoni‘a sOIutionzgﬁﬁgﬁﬁﬁqg3 Mass
spectrum (ESI{) : mz = 295 [MtH] .(25) 6-Am no-4-'[ (R -
(-1--phenyl-ethyl) :amno] -7-{2- [2- (nmeth-

oxycar bonyl) - pi peridi n-1-yl]-ethoxy}-aqgwsnazoline Rf value: 0.50 .(silica
gel, methyl ene chloride/ net.hanol /con centrat ed aqueous amoni a = 90: 10: 1)
Mass spectrum (ESI-) mz = 448 [MH (26) 6-Anmino-4- [ (R -

(1- phenyPCe&VR§R) Lagsrdofror 7{ 2l pf( Brhafol(metl: yellow crystals

ot by ik ot seusd i o T B T

gel, ne&hég nesgﬁ:ori e /pethanol =79

[MH "' ?'6- i B8- 470( R) ©E1-pRemyD < et hyl ) ani no] - 7-{2- [ (S) - 2- (et h-
oxycar b¥ayE}ngypedhidi Asteyl | - et hoxy} - qui nazoline RE value: 0.2.0 (silica
gel , mejjhxke [ t hanpl = 95:5) s spectrum (ESI-) : mz' = 434
M H (e ﬁ]&%’gﬁ-qﬁéﬁ)' ?"p{)ﬁ-bh%? |-5eﬁ/§./ﬁs 2 nol S7°(3- [ (R.-2-
(neth-. oxycarbonyl ) ~pyrrolidif-1-yl]-propyloxy.}-quinazoline Rf, value:.

0. 40 (sthécfopebwingt Byhesengh! grLd hanol _=,9: 1) - Mass spectrum (ESI-)
Mz =448 [Mr‘ﬁllﬂ(iigfzg) %- Ami %o?% ?6?%9‘%@(%?%%éﬁ‘;?‘?%%’hé?)g’gﬁ%‘? -7--{4-
[ 2- (ne% oxy- carbonyl)-pi peridin-1-yl]-butyl oxy}--quinazoline R value:
0.20.(silica gel, methylene chloride/nethanol = 95:5) Mass spectrum (ESI-)

comz =4y =AM «4-1 -{ 1y phenyl-. - et hyl i
-7- c_ﬁz/.cvl (()fbl) - Mj-{]-b]gﬁ?%%g%Me c\)/iaf J]l?%a(éb&@%g?ﬁ?‘?ﬁ’%‘%@%@%@%?ﬁ%bt at e)

Lﬁ OX _
Mass  spBTt ﬁé@@w 3324 71 v BEEromkgxy) -6-nitro-quinazoline

‘Melting point: 71-74°C o
Mass spectrum (ESI'): m/z = 587, 589 {M+H]"*

(2) 4-[(B—bromophenyl)amino]—7—(3—{4—[(cyclohexyloxycarbonyl)—
methyl}epiperazin—l—yl}propyloxy)—6—nitro—quinazoline

Melting point: 80-100°C

Mass spectrum (ESI"): m/z = 627, 629 [M+H]*

(3} 4-[(3—bromophenyl)amino]—7-(3—{4-[2—(ethoxycarbo—
nyl)gthyl}-piperazin—lryl}propyloxy)~6rnitro—quinazoling
(reaction is carried out with ethyl acrylate in ethanol)
Melting point: 153-156°C ' '

Mass spectrum (ESI®): m/z =587, 589 [M+H]"

_7(4)_%j[(3ferMOphenyL)amino]—73(3;{4—[3~(ethoxycarbonyl)pro—
pyl]—p;perazin—l—yl}propyloxy)46—nitro—quinazoline
Melting point: 50-58°C -
Mass spectrum (ESI"): m/z = 601, 603 [M+H]"

. .{5) 4~[(B—bromophenyl)amino]-7—(2—{4—[(ethoxycéfbbﬁyl}methyl}—
p}pgragin-l—yl}ethoxy)—6—nitro-quinazoline__uvwm“_t,
Melting point: 103-120°C o
Mass spectrum (ESI'): w/z = 5592, 561 [M+H]"



26 August 2003 - 78 (31) 6-Amno-4- [ (R -(I -phenyl -ethyl) am no]
-7-cycl opent yl oxy- qU| nazoline Rf value: 0.20 (silica. gel et hyl acetate)
Mass spectrum (ESI'+) : m'z = 349 [ MeH + (32) 6-- Ami no-4- [26(Aydust 2003 .

- phenyl - et-hyl ) am no] - 7--cyc| bpxopyl met hoxy- qui nazol i ne Mel ting point:

183C Mass spectrum: (EST): mz 335 [MrH + (33)
6- Ani no- 4- benzyl ami no- 7-cycl opropyl met hoxy7 qui nazoline Melting .point:
190C Mass spectrum (ESI+) . mz = 321 [MFH + (34) 6-Amino-4- [ (R -

1- ph k- at-yd t

f:ar EOﬁw%r)fE?hwg:?&wh@ml iléﬁzi’[y] ({gﬁl Egﬁf’xﬁ%aﬂﬂ?m\ié | Bgthylis (5| lica
gel PhyFénet oﬁdé‘%ﬂét ANt T2~ g5 LBRZOkESE spectrum (EI) :© nfz = 409
[M + BEMadpbieogl peist: 1583 °bronophenyl) amino ] -7- (3-f4- [ (e

thoxycapigg y I 29 t acetate are added to 780 ny
4-1 ( 3- l%rlg}r?ggﬁgﬁlley (ﬁgg% I%/gg-og:tg h%( B\gr@ .Nn-1- yI) propyl oxy]

-6 nitro- quinazoline and O. 55 m  of trlethyl amne in 7 of aceto-
nitrile(7¥he- r{eaebmmd@ﬂhéh%eamingywtqz 1foneen i P
t enper. g]%g 1 hhgn, fg,& %%%to ) houEs ag 6SCeand gx}%r _e%@f%er 2 days
at anbi Farper at d f‘ﬁé Pele F‘Bnqu?-’é‘a?"ﬂl:b‘?ﬁ)l ete 2 drops of ethyl
bronoac”é@ét:énﬁrﬁoaﬁéedlﬁﬁi"@e nore. The reaction solution is concentrated

by. e . vapesakpbencanfd (Eke+ J eshpue |5544par5t 'st'ﬁ:fl .between copi ous amounts of
ethyl acetate and dilute potassiumcar bonate sdl ution. The organic .phase

is washed with water and saturated.sodi um.chloride so-
- (8) 4-1(3- bromoPhenyl)amlno} 7-(2- {1 [(EthOXYcarbonyl)methyl]-

plperldln 4- yl}ethoxy) 6-nitro- qulnazollne
- ‘Melting point: 185-187°C
Mass spectrum {(ESI*) : m/z = 558, 560 ([M+H]*.

(9} 4—[(3~bromopheny1)amino]—7-(3—{1~[(éthoxycarbonyl)methyl]—
piperidin—4—yl}propyloxy)—6~nitro-quinazoline

Melting point: 101°C ."

Mass spectrum (ESI*): m/z = 572, 574 [M+H]'

(10) 4-[(3- bromophenyl)amlno] -7-{3- {4—[(butyloxycarbonyl}me—
thyl] -piperazin-1i-yl}propyloxy) -6-nitro- quinazcline

Melting point: 70-75°C 7 ,

Mass spectrum (ESI'): m/z = 601, 603 [M+H]"

f,_Eﬁample_lll

4j[(3—bromophenyl)amino]~6—nitro—7—{3—(pipérazin-l—yl)propyl—

oxyl -cquinazaline

15 ml of trifluoroacetic acid are added dropwise to a sus-
.pension‘of 7.05 g of:4}[(3~bromophényl)amino]—6rnitro—7—{3—[4—
(tert—bqtyloxycarbonyl)—piperazin-l—yl]prbpyloxy}—quinazoline

- in 80 Ml of methylene chloride at ambient temperature with
stirring. While gas is given off, a dark solution is rapidly
formed which is stirred for approximately a further 1.5 hours
at ambient temperature. The reaction solution is concentrated
by evaporation using the rotary evaporator. The resin-like

e



| ution, dried over magnesi um sul phate and concentrated by evaporation. The
yel | owi sh, resin-like crude product is .. 26 August 2003 - 79
recrystal lised from7.m of éthanol. The yel | ow cryst al s -aA6eA\UgNab &3 wi t h
some cold ethanol and dried in the desiccator. Yield: 640 ng (70 a of
theory), Melting point: 75C Mass spectrum (ESI+): mz = 573, 575 [ M+H + The
fol l.ow ng conpounds are obtai ned anal oggysLy to Exanple - Il (1) 4-
[ (3- bronophenyl ) am no] - 7-(3-{4 [(isopropyl oxycarbonyl)- nethyl]
- pi perazin F&Pﬁ%/ propyl oxy) -6--nitro-quinazoline Melting point: 71-7.4C
Mass spedi® L(%Sls'r)takﬁ-rz B8 7An Bwf[}md-rﬂa qtHpride,. combined with ice
4-1(3- brmlerwdaaéa Salin), [ I rRon

OFu 1/ Indhs (G361 eyl t?f%%f 200 %htydﬁc‘?x&&%tso"

nmet hyl ] - ra2| 1{%]%9([) yl oxy) - 6- nltro- ui hazol i ne
80- 100C BreC%letate@izpr@@t[ MeHdiEgplaed) by the
(3I ;)r ?hrmrwehaﬂ@oramﬁmﬂozi}me(tﬁryﬂére [CQ'rlC(ﬁtd?ﬂf[))éYl@aHéQhanlol The agueous
nyl) et hylh-Rip X ro-qui nazoline (reaction is
carried (I)ﬂlﬁlt ?hsa "ﬂ)aﬂr acrd;I ate ?qdy te]i’r?oré) 8‘ LRfe ¢530riz6C Mass
spect r umdEEgIebhanqly 7(% 1)58 Thes gguibiime|d. (edgtmctﬁs @3e haeﬁaaheﬁl}th waani noj
7-7 (3-. ﬁ:ér[iﬁi'rl(eﬂhﬁﬁ@kcaf @é'ﬁsm% lphate and
pyl ] - pi per Zi n- 1@{_}% pr%oy nlut rpo aque |arr11azgoflﬁgntff/§f:t Ijnby ©750- 58C
Mass specfram (ESI Oéib‘f é63 heRbaR tpshodling wathr Bﬁopﬂlemﬁl)
anlno] -Fer@2|f@¢glﬁw¢ébﬁ@t%earb@mpﬂkdﬁ?hhﬁlktlfrlng and suction f£il-
pi perazi galey.} a4 16N | tin 103- 120C Mass
SpeCtrunlgESk n§¥h- 555&§%§%ﬁ % O%%alkgd arg 8 Qed with
di VY ether and drle B o
YleldAAS 16 g (88 % of théory),
Melting point: 179-182°C -
Mass spectrum (ESI*): m/z = 487, 489 [M+H]®

The following compounds are obtained analogously to-Example
IiT1: |

(1) 4—{(3~bromophenyl)amino]—6~nitro—7—[2~(piperazin—1—yl)eth~
oxy] —~-gquinazoline ‘ ‘

Melting point: 133-136°C

Maés spectrum (ESI'): m/z = 473, 475 [M+H]®

(2) 4-{(3~- bromophenyl)amlno]-G ~nitro-7- [(plperldln 4-yl) oxyl] -
qulnazollne :
_ Mglylng point: 131°C L
~'Mass spectrum (ESI'): m/z = 444, 446 [M+H]"

(3} 4-[(3-bromophenyl)amino] -6-nitro-7- [{piperidin-4- yl)meth~
oxyl -quinazoline

- Meltlng point: 145°C -
Mass spectrum (ESI'): m/z = 458, 460 [M+H)"*

(4) 4—[(3—bromophenyl)amino]—6—nitro—7—[2-(piperidin~4—yl)eth-
oxyl]l ~quinazoline
Melting point: 228°C

l.Mass spectrum (ESI’}): m/z = 472, 474 [M+H]"®

-

. '!"



. 26 August 2003 - 80 (6) 4- [ (3'- brormphenyl) amno] -7- ({I-

(et hoxycar bonyi ) nmethyl] - piperidin- 4 yl }oxy)-8-nitro-qui a}ﬁ_’ol |{12e003I\/EI ting

poi nt: 151C Mass spectrum (ESI'+) nmz = 530, 532 (l\/HrH) + (

(3-bromophenyl) amno] -7- ((1-.( (et hoxycarbonyl) methyl] =

pi peri di n=4yl ) met hoxy) 6-nitro-.qunazglne Melting point: 1890C Ivass

spectrum (ESI+) : mz = 544, 546 [ M+ # (8) 4- | (3_-brormpheny|) am no]_

-7- (2-.11-.E (ethoxycarbonyl) nethyl ] - - o ' :

pi peri di n-4- yI } et hoxy) - 6-ni-tro- qgl nﬁ/ﬁOl i ne I\/SI t|4ng p?lgnt brlgrSmphéﬁ;IC) Mass

— + o o

i o] (51 bE - f 13- P e B St Hgo1 7~ (3 (piperidin-4-yh) pro-

pi peri cbylldxy] }puipyiakine 6-nitro -quinazoline Melting point: 101C Mass

spectr%%igﬁll?ky? oifd Z j[;945,7([2) 574 (I\/H—I] (10) 4- | (3-brormphenyl) am ng] -7-
4 oxycar bon , ,

'Eﬁyl} P a’iﬁ’?ﬁtimg‘l‘}iﬁﬁip E OW)Z 6- AB6r 04¢8A8i AMz8IT ne . Mel ting point: 70-75C

Mass spectrum (ESI') @ mz = 601, 603 [I\/H—I] Exanmez 1. e I TT. 4- | ‘

h =Nniiro- pJ r,_a_z,_l‘ 1) propyl- nazn i _ ‘
giy})r E)a Eﬂ egytgw% 3&1?3{10110 6fo6+ étz}eeh' s "d IOYFSRZED™ a sus- -
pensi ori af1 )7- - &xay bfbm:—eq—(ﬁytirlcamph:e}nyﬂ —)cya}ildix):]opﬁﬁﬁttﬁ&cf—cﬁ@xna{z‘b -
(tert-butyd oxycarbonyl ) -piperazin-Il-yl]propyl oxy} -quinazoline in 80 'M

of nethylene chloride at anmbient tenperature with stirring. Wile gas is
gi ven 5¥f Vaiu&arQ 881 {rPBATFEr BBrEryTLFoPhRES WHEChMRECED i/ 1 laeettbml—

approxmraﬂeimaetefnyfttﬂifﬂlubx‘én-fwt&c acid = 50:50:1)
" Mass spectrum’ (ESI*) : m/z = 511, 513 [M+H}"

Example TV

4—[(3~bromophenyl)amino]—6—nitro—7-{3—[4—(tert—butyloxycarbo—

nyll -piperazin-1-yllpropyvloxy)-guinazoline

1.08 g sodium hydride are added to a solution of §.35 g of 3-
[4—(tert—butyloxycarbonyl)-piperazin—l—yl]—propan—l—ol in 100
ml of tetrahydrofuran under a nitrogen atmosphere. The suspen-
sion is stirred for about 10 minutes at ambient temperature,
then 4.72 g of 4- [(3 bromophenyl)amlno] -7-fluoro-6-nitro-
gquinazoline in 20 ml of tetrahydrofuran are added thereto. The
reaction mixture turns dark reddish-brown, while giving off
gas, and is gently refluxed'for'about 25 minutes. Since only a
partial reaction has taken place, a further O.Sé‘g of sodium

" hydride are added. The reaction mixture is heated for a fur-
ther 40 minutes until the reaction has ended. The cooled re-
action solution is poured onto about 250 ml of ice-water and
neutralised w1th a llttle citric ac1d The partially precipi-
tated product is extracted with ethyl acetate. The combined
.extracts are washed with a little water, followed by saturated

-»SOdiumﬂcﬁloride solution, dried over magnesium ‘sUlphate and
concentrated by evaporation. 11.30 g of crude product is ob-
tained as a dark resin which is heated to boiling with 25 ml
of methanol with stirring, whereupon the product crystallises

out. The suspension is cooled with ice-water and suction fil-

-
-



at anbient tenperature. The reaction solution is concentrated by
evaporation using the rotary evaporator. The resin-like .. 26 August 2003 -
81 residue i's taken up in methylene chloride,. conbi ned"v@qiﬁugt@gm%ter
and carefully made al kaline with 4N sodi um hydroxi de so- lution. Parti al ly
precipitated product is dissolved by the addition of nore nethyl ene

chl oride and net hanol. The aqueous p-hﬁeﬂ s separated off and extracted
wi t h rret hyl ene chI Ori - de/methanol (9 :1) . The conbined. extracts. are -
vvashed..v\tt ! dried va magnesi um sul phate and concentrated.

by- evapo-“Ta |oﬁ eT gowﬁfﬁ]aeyﬁ Bﬁiﬁc?rﬁtﬁbﬁt‘é‘at%bn@@lalrmg.vamhéd 253 n of
tert. buvythetRyhdt bErcotdohechahth shdrdingdand ske tered. The

yel | ow cyyéj_gl st BHS,0bs 4 He ed. with d| et hyI et an'd dried.
t heoty ng point: 179-1 I\/ass spectrum
S oo f gfa,gg ragk 9- 182C,

Yield' 5%&1 (88,070

(ESI +) Elngle‘?ln‘ZfBQl?M—'l-ﬁWQ“he fol | owi ng conpounds are obt ai ned

anal ogou@gstspEdeﬁmhe(EMﬂ) @iz 4- ds+(,3sshr qpophenyl) amno] -6-nitro-7-
[ 2- (piperazin-1-yl) eth- oxy] qui nazol'i ne Mel ti ng point: 133-136C.Mass
spectrum (ES|' 473, 475 [MtHl (2)..4- . -(3- brom)phenyl) am no]

- 6- ni tr &Ehe- fc[’i{(@ﬂywwdmpqus) mey]obtaqmaaﬂmial Ry MG 7RG @9&%1&310 Mass
spectrurm\(ESI ): mz 444, 446 (MtH ' (3) 4- [(3 bronophenyl)

am nol -6-nitro-7-[{pi perl di n- 4- yl)neth oxy] - qui nazol ine Melting point;

145C. Mass spectrum (ESI") : nlz 458, 460 [ MFH]

(1) 4-1(3- bromoPhenyl)amlno} e-nitro-7-{2~[4-~ (tert- butyloxy-
‘ carbonyl) plpera21n 1~ yl]ethoxy} qulnazollne
_ Meltlng p01nt 2197222°C

Mass spectrum (ESI;):,m/z = 573, 575 [M+H]*

(2) 4-[(3-bromophenyl)amino] -6-nitro-7-{ [1- (tert- butyloxycar-
bonyl) -piperidin-4- -ylloxy)} -quinazoline

Meltlng point: 190°C

Mass spectrum (ESI'): m/z = 542, 544 [M—ﬁ]'

.(3) 4- [ (3-bromophenyl) amino] -6- nitro—?—{{1—1tert—butyloxycar—
bonyl) -piperidin-4- yl]methoxy} -quinazoline

Meltlng point: 240°C |

Mass spectrum (ESI'}: m/z = 558, 560 [M+H]*

| (4) 4-1(3- -bromophenyl) amino] -6-nitro-7- {2-[1- (tert -butyloxy-
“-carbonyl) -piperidin- 4- yl}ethoxy} -gquinazoline
iMeltlng point: 208°C

Mass spectrum (ESI®): m/z = 572, 574 [M+H]*

(S) 4- [{3-bromophenyl) amino] -6-nitro-7- {3-[1-(tert- butyloxy—

.carbonwl) plperldln 4-yl]lpropyloxy}-quinazoline
Melting . point: 203°C

- Mass Spectrum (ESI'): m/z = 584, 586 [M-H]-



(4) 4- [ (3-bronmophenyl) amno] -6-nitro-7- [2- (pi peridin 4- yI)eth-

oxy] - qw nazoline Melting point: 228C Mass spectrum (ESE."'): mz = 472, 474
[MH " j/. .. 26 August 2003 -~82 (5) 4- [ (3- bromophenylz‘)ﬁf’asvﬁi“ﬁ‘o?]‘m3 _
-6-nitro-7- [3- (piperidin-4-yl)pro- pyl oxy] qui nazol ine Melting point:
194C Mass spectrum (EST+) : mz = 486, 488 [M+H + (6-) '4- |

(3~Chl ' oro-4-fl uoro-phenyl) an iiaol 8%-- [ 4- (piperazi.n- .

1--yl) 1- oxo- 2-buten- 1-y1] am no 7-- cycl opr opyl net hoxy-qui nazo- "I'ine R
value: 0 60 (reversed phase TLG -plate. E. i -
trlle/(\ﬁdt eﬁr‘/é(ﬁ“ﬂrﬁ’&\%’h&é’é’ﬁ @ -3‘-5@13‘(?6% ﬂ?é%ts‘ﬁ?p‘éﬁtraw ’1(@9 +) . omz
= -511,0:843 Mﬁsﬂl(o ]Beacnﬁlula:o'll\q&-naz[o(ﬁrherormphenyl) am noj

-6-nitro-7- tyl oxyecar PROLE n_- 1_-

IDrQ BV >‘<‘9 3 © 5% |t'( naxznﬁXE girgggﬁms88?13%?%€§ﬁdgcé}%éédded to a
solution of 6.35 g of 13-1) 4- (tert but yl oxycar bonyl ) - - pi perazin-1-yl] -

-propam&sé)lséerbt% Hsoh t@l rabydsefusan ymden-a nitrogen atnmosphere. The
suspen- sion’s stirred for out 10 minutes at anbient tenperature, then

4.72 g of 4-.](3- brom)phenyl) am no}...- 7--fl uoro- 6-ni tro-. qui nazaline in 20

m of tety amy[:im#hﬂcamp&re&lyddmnﬁeﬂe{m (et rlesntidimetbotleid tlur ns dar k
reddi sh- )Réo‘@t cy;g} _%_g{l\@f}g_ fnafgSinand is gently refluxed for about 25
ince o

mi nut es. Iy a “parti reaction has taken place, a further 0.52 g
of sodiMehtingmaidtar & UddlP The reaction nixture is heated for a fur-

ther 4Q{ddudesciintd | (Hdwe)reaghi anshas eadedm+Hie cool ed re- acti ‘on
solution is poured onto about 250 m of |ce wat er and _
(8) 4- [(3 chloro fluorophenyl)amlno] -7- cyclopropylmethoxy 6—
nitro- qulnazollne (carried out in dlmethylformamlde with
potassium tert-butoxide as base)
Melting point: 211-213°C
Mass spectrum (ESI®): m/z = 389, 391 [M+H]"

{9) 45[(3—bromophenyl)amino]—7—[4—(tert~butyldimethylsilyl—
oxy) -butyloxyl -6-nitro-quinazoline

R, value: 0.73 (silica gel, petroleum ether/ethyl acetate =
| . 1:1) )

Mass spectrum (ESI’}: m/z = 545, 547 {M-H]-

(10) 4-[(3-chloro-4-fluorophenyl}aminol} -7-cyclohexylmethoxy-

6-nitro-quinazoline (carried out in dimethylformamide with
pbpﬁssium—tert. butoxide as base)

Melting ﬁéint: 258°C

Mass épectrum (ESI™): m/z = 431, 433 [M+H]"

(11) 4-[(3-chloro-4- fluorophenyl) amino] -7-cyclohexyloxy-6-
. nitro-guinazoline (carried out in dimethylformamide with
potassium-tert-butoxide as base) |
'Méltiﬂé point: 196°C

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



neutralised with a little citric acid. The partially precipi- tated product
is extracted with ethyl acetate. The combined extracts are washed with a
little water; followed by saturated sodium chloride sol u?Pdmaugfd088 over
magnesi um.sul_phat e and -concentrated by evaporation. 11.30 g of crude
product i's ob- tained as a dark resin which is heated to boiling with 25 m
of methanol” with stirring, whereupon_tge product crystal lises out. The
suspension is cooled with ice-water and sucti-on fil 26 August 2003 - 83"
tered. . The browni sh-yellow crystals obtained are washed again with 10 n
of cold hmhamﬂ[(hmhmr@en+ﬁummmaﬁno] W&&yd;loia&%;lg, 92.0 of

t heory), 1ag 5 ec 7 589 [ M+H]
+ The forldf\@vé ngy crgﬂc%ln%% gcre ) t%/:acﬁg:d glna# 0gousSy El%%ma@ﬁfﬁ)lwét V. (1) 4-
(3- bronn&ﬁf‘eﬁﬁﬁl)u%rﬁ%} butgtide iy Hame) 4- (tert-butyl oxy- _

car bonylyed 38f agdint 1-33d-efdwoxy) - qui nazoline Melting point: 219-222C

Ma t E = 573, 5 2 3-b h I

- Gan ffggafr%[slée(cf%r‘%m b{JPTLg]IZ‘?)XyE‘éF béﬁ? E?Lpé& %ﬂ n- 4[ §/I | O;S?Dgu?%zz)l ?rr?en_O]
Mel'ting point: 190C.Mass spectrum (ESI") o= 542, 544 [MH (3) 4- [
(13- bromophenyd ) @fnd}ﬂ]orcﬁ—émﬂf&xjog{h 3/1( Ta?({l ut.7y| %ﬁ%m ut YIEEE&OW_

bonyl ) - plperldln 4-yl }net oXy) - quinazol i ne ~ ltin

spectrurﬁ‘(rE§r3 quiffazod e Wl[emlﬁﬂuq iy dimethyf §Db"ﬂ’@m§hewyt)1 ani noj
- 6- nj t r otadsZiun kedd-dnitdaiidd @y baganbonyl ) - p| peri din-4-yl]ethoxy)

- qui ”azcﬁéﬂ%%b' i PO 2275Q%C ' |

Mass spectrum (ESIY):. wm/z = 403, 405 [M+H]"

{14) 4—[(3—ch}oro—4-fluorophenyl)amino}—7—cyCIopenty1methoxy-
6-nitro—quinazaline {(carried out in dimethylformamide with
potassium-tert. butoxide as base)

Melting point: 220-224°C

Mass spectrum (ESI"): wm/z = 417, 419 [M+H]"

(15) 4—[(3—chloro—4-f1uoropheﬁyl)amino]—7—(2—cyc10propyleth—
. OXy) -6-nitro-quinazoline (carried out in dimethylformamide

with potassium tert-butoxide as base)

Melting point: 200-202°C1

Mass spectrum (ESI"): m/z = 403, 405 [M+H]®

(16) 4-[(3-chloro-4- fluorophenyl)aminol-7-cyclopentyloxy-6-ni-
troz qulnazollne (carrled out in. dimethylformamide with
‘ pota551um tert-butoxide as base)
Melting point: 224°C
Mass spectrum (ESI'): m/z = 403, 405 [M+H]"'

(17) 4-1(3- chlorophenyl)amlno] 7-methoxy-6-nitro- qulnazollne
“(carrled out with sodium methoxide in tetrahydrofuran)_
Melting point: 199-201°¢C

Mass spectrum (ESI'): m/z = 331, 333 [M+H]®



Mass spectrum (EST+) _ mz = 572, 574 [ MkH + (5) 4-[(3-bronophenyl) am no]
-6-nitro-7-{3-[%-(tert- butyloxy-

. car bonyl ) - pi peri di n- 4- yI]proponxy} qui nazol i ne Nbltlng?aﬁprF?OQéSC;Nhss
spectrunl(ESI-) : mz =584, 586 [MH 26 August 2003 - 84 (6) 4- |

( 3- br onophenyl ) ani:no] -7- [3- (tert-hbutyldimethylsilyl--

oxy) - propyl oxy] - 6- ni t r o- qui nazol i ne” ] Vvalue: 0 84 (sirica gel,-petroleum
ether/ethyl acetate = 1:1) Miss spectrum (ESI{).: mz 533 535 [ MrH] '

(7) 4- (ﬁ8§BTQﬁoqnqhgnﬁgkngqbggbljgm .37 - gtﬁéﬁﬁoggtaldJnet SI|¥4- oxy)

-ethoxy] -6 -nitro -quinazolitie N@ t1ng poil nt pectrum
(ESI ") 1linm Acarsied 52t hkH] sodi8h methoxlde in tetrahydrofuran)

3 4-4 1 i ho
Niro Rﬁﬁﬁiﬁg?.ﬁi:?ﬁégg?gﬁa%ﬁ R T RO TR R 5 3 um
tert-b ?EﬁléBeEErﬁﬁséﬁsﬁb t | ™ poiIRS 2@1U213C Mass spectrum (ESI') : mz =
389, 391 [M+H]' (9) 4- (3-bromophenyl) am no] -7- [4-

tert | di 1 | Rf I :
0. 75 (SFPca-ar g ?éeeaﬁfé%ﬂg?fa¥h9? Sl R e Sect rom
(E?I-)2|yﬁbiy545th5ﬁ§]L@LhmfgéOhuﬂna£0¥§nechloro 4dflu?rophenyl) am no]
--7-C Q ni tro-qui hazoline (car out in

di net K@’f e o;%rrlw}sllrﬁng)t Q%IXEIW %Joqaas%‘?frmqy eﬁ‘&t“%f gy s2pasafeMel i jhb poi nt :
258C Nbasssppecruvm( EBL) )y w/z = 434, [MBB [MEH] - (11)

4-[(3 chl oro- 4- quorophenyI)anlno] 7-cycl ohexyl oxy- 6-

(20) 4- [(R)—(l ~Phenyl - ethyl)amlno] -7-13- (tetrahydro ~pyran-
“2- yloxy),propyloxy]—6—n1tro—qu1nazollne

Ry value: 0.19 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (EI): m/z = 452 [M}*

(21) 4-[(R)-(1-Phenyl-ethyl)aminol -7-({4- (tetrahydro -pyran-
2~ yloxy) -butyloxyl] -6-nitro- qulnazollne

R; value: 0.18 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI'}: m/z = 465 [M-H]"

(22) 4-[(R})-{(1-Phenyl-ethyl)amino] -7-cyclobutyloxy-6-nitro-
quinazoline (reaction is carried out with potassium tert . bu-
tylate in N,N-dimethyl-formamide)
Re . value: 0.54 (silica gel, ethyl acetate)

: Mass spectrum - (ESI") : m/z = 363 [M-H]"

(23) 44[(R)—(l—Phenyl~ethyl)aminO]-7—cycldpentyloxy—6¥nitro—
quinazoline (reaction is carried out with potassium tert.bu-
tylate in N,N-dimethyl-formamide)

Ry value: 0.24 (silica gel, petroleum ether/ethyl &cetate =
1:1) :

" Mass spectrum (ESI‘): m/z = 379 [M+H]*

(24) 4-[(R)Q(l—Phenyl-ethyl)amino}—7—cyclopropylmethoxy—6-ni—

tro-quinazoline (reaction is carried out with potassium tert. -
butylate in N,N-dimethyl-formamide)



ni tro-qui nazoline (carried out in dinme thylformam de with

potaSS|un}tert butOX|de as base) Melting point:

mz = 417, 419 [MrH ~ 26 August -2003 - 85 (12) - 26 August 2003

4- [(3 chloro 4-f 1 uor ophenyl ) ani no] - 7- cycl obut yl oxy- 6-

(carrled out in dimethylformanmide with potaSS|un1tert but oxi de as base)

Mel ting point: 230-231C Mass spectrumgd-ESI*) @ nmfz 389, 391 [N%Fﬂ +
4-[ (3-chloro-4-fl uorophenyl.)am noj -7--cyc|obuty|nethoxy-

6--nitro-qu}riazeline (carried out"

tert - buMektdagapobase) IKEPLCI ng point: 223-225C Mass spectrum (ESI+):.
403, 4oﬁaééﬂ+§&>ect%ﬁ)n 4EE§§[3J'-CW|PZ Q 4:4d ugrgphenyl ) am noj

-7-cyC open. tyl met hoxy- 6- ro --qU|nazoI

I'ne. (carried out in dine

t hyl for manmi de with potaSS|un1tert but oxi de as base) Melting point:
220- 224(28/hsé-BpaeylamihESy - blyclcﬂpﬁo Mzth&@@ él\ﬁﬂmic}éﬁmzoime

(3- Cth(Peactggﬂoggpg§Q¥Le E %ﬁt%upétﬁs%$$0pr0pylet%@%ﬁ%ﬁ;lmmth

oxy)
pot-ass

(EST").
fl uoro
di net h

224C Mass spectrum (EST

6- NI T T 0--qui Nazo :
|%n¥t@%@ebbvéxf§§ma@l@ehe) Mel ting point:. 200 202C. Mass spectrum

I ne

Menﬁing Q@nt40565&@+ﬂ (16) 4- [(3 chi or o- 4

-7-¢C clop onx -6-ni - _tro-quinazoline (carrled out
3$ % %%ﬁ?gﬁaﬂn{ﬁ &gt rtU%%ﬁOX|de as base) Melting point:
) - |

m z 403 405 [ MeH + (17)

4-[(3-qﬂhﬁhgﬂgg@yl)anino] ;7-nethoxy-6-nitro<qujnazolin.e-

S 4-[(3- bromophenyl)amlnol 6- [ (4-bromo-1- -0x0-2- buten 1-yl)ami-

nol au1nazollne

1.74 ml of oxalylchloride and one drop of dimethylformamide
are added to a solution of 1.65 g of 4-bromo-2- buten01c acid
in 15 ml of methylene chloride at ambient temperature The
reaction mixture is stirred for about one hour at ambient
temperature until the development of gas has ceased. The acid

chloride formed is largely freed from the solvent in vacuo

using the rotary evaporator. The oily brown crude product is
taken up in 25 ml of tetrahydrofuran and added dropwise, while
cooling with a ice bath, to a solution of 3.15 g of 4-[(3-
bromophenyl)amino] -6-amino-quinazoline and 2.30 ml of Hinig
base in 25 ml of tetrahydrofuran. The reaction mixture is

stirred for 30 minutes while cooling with ice and then stirred

_for. another 1.5 hours at ambient  temperature. For working up,

25 ml of water and 50 ml of ethyl acetate are added. The orga—r

ni¢ phase is separated off, washed with saturated sodium chlo-
ride solution, dried over magnesium sulphate and concentrated
by evaporation. The residue is boiled in 30 ml of ethyl aceta—

- te to purlfy it further and filtered while hot. The vellow

”cryetak}lne product is washed with hot ethyl acetate and

dried.
Yield: 3.00 g (65 % of theory),
R, value: 0.33 (silica gel, methylene chloride/methanol /concen-
trated aqueous ammonia solution = 9:1:0.1)
Mass spectrum (ESI"): m/z = 463 [M+H]"
) . — . - -

ni t r o- qui nazol i ne

196C Nhss spectrum (ESI")

- (13)

in di methyl formam de wi.th potaSS|um

in.



(carried out with sodi um net hoxi de in tetrahydrofuran) Mel ting point:
199-201C Mass spectrum (ESI): mz =331, 333 [MrH' .. .26 August 2003 - 86
(18) (R) -4- [ (1-phenylethyl)" ani no] - 7- met hoxy- 6- nitro- (0} t2403ne
(carried. out with sodi um nethoxi de in tetrahydrofuran) Rf value:  0.17
(silica gel cycl ohexane/ et hyl acetate = 1:1) Mass spectrum (EST+) s mz =
325 [ M+tH]' (19) 4- [ (R - (1-Phenyt-&thyl) amno] -7- (2-
(tetrahydro=pyran- 2-yl oxy).. -ethoxy]-6-nitro.-quinazoline R val ue: 0.1:
(silica gel, cyclohexane/ethyl. acetate =-1:1) Mass spectrum (El) : mz =
438 [M' (20). 4- [ (R (1-Phenyl-ethyl) am no] -7-.[3- (tetrahydro pyr an-
2-y| oxyBRep risphlassdye- G’DH‘PPPqu&BnQEJ@IaFLﬁéd Rnajgiagers 1y, & (&cdm;daa gel

cycl ohexane/ et hyl acetate = Mass spectrum (El) : mz 452 [l\/] (21)
4- HR) ( nyl - eth tetrahydro pyr an-

2-yl oxy)l) %ydq@xy °%‘° %F%‘S?gﬁ g?érﬁnﬁ‘* HCue:~Bror (hyqqu‘é‘g’é

cycl ohexdmeylethylethosyatieinatzolineMass spect rum (EST') @ mz 465 [ M H|

(22) . 4- [(R) (1-Phenyl -ethyl)amno] -7-cycl obutyl oxy-6-ni tro- quinazoline
(reactl Qn IS carried.out wth;potassiumtert_bu--tylate in ]
N, N- di-Fdt FR-eor Haﬁ?’dé)—’eﬂer%%‘ﬁuﬁha@eSHeﬁéVl"Flééegé"ﬁlC pillafiesacetate) Mass
spect r UB.METTEK) ,: abkzoaiBO31EMilitet 23 rd£l (Broblelhenyliethyo).3%i.79]
-7-cycl opentyl oxy-6-ni tro- qui nazoline (reactl onis carried out wWth-
potassiumtert.bu- tylate in N N-dinmethyl.-.formam de) Rf value-: 0.24
(sili cﬁxgélplﬁpatlr ol eum et her/et hyl ‘acetate = 1:1) Mass spect rum ( EST' -)
mz = 379 [ MrH] . ' '

3-{N- [(ethoxycarbonyl}methyl] -N- methylamlno}propylamlne hydro—

Lchlorlde

20 ml of trifluoroacetic acid are added dropwise to a solution
of 6.10 g of N-[3-(tert. butyloxycarbonylamino) -propyl] -sarco-
sine ethyl ester in 40 ml of methylene chloride whilst cooling
with an ice bath. The reaction mixture is then stirred for
about another three hours at 0°C until the evaluation of gas
has ended. For working up, the solvent is largely distilled

off in vacuo in the rotary evaporator. The residue is taken up

in ethereal hydrochloric acid solution and again evaporated to

dryness. '

Yield: 4.72 g (86 % of theory),

R; value: 0.80 (gilica gel, acetonitrile/water/trifluocroacetic
' acid = 50:50:1) ‘ |

hMaés spectrum (EI}: m/z = 174 [M]"

The following compound is obtained analogously to Exaﬁple VI:

(1) 2-{N-[{ethoxycarbonyl)methyl] -N- methylamlno}ethylamlne di-
-, hydrochloride -

R, value:. 0.74 (Reversed phase ready-made TLC plate (E. Merck)
o - acetonltrlle/water/trlfluoroacetlc ac1d =
50:50:1)

Mass spectrum (ESI”) : m/z = 161 [M+H]"



(24) 4-[(R)-(1-Phenyl -ethyl)am no] -7-cyclopropyl nmethoxy-6-ni-
tro-quinazoline .(reaction is carried out with potassiumtert.- butylate iri
N, N- di net hyl - f or-mani de) 26 August- 2003 - 87 Melting poi nt%&@@%@@s
spectrum (EST') nfz 365 [MH ~ (25)
4- Benzyl ami no- 7- cycl opr opyl met hoxy- 6-ni tro- qui nazoline (reaction is
carried out” with potassiumtert. butyl giege . n N, N-di met hyl - f or mam.de)
.Mel ting point: 168C Mass spectrum (ESI+) : m'z = 351 [M+H Exanp | e V 4--
[ (3,.-bronophenyt) ani no] -6- .[ (4-brono- | - ox0- - 2- buten | -yl) am nol f
ujnazo2 ine 1.74 m of oxalyl chl oride and one drop. of di net hyl f or mani de
are addgﬂa&lﬁjé ggkutl on of 1.65 g of 4-brono-2-butenoic acid in 15 m of
nmet hyl éne chloride at anbient tenperature. The reaction mxture is stirred
for about one hour at anbient tenperature until the devel opnent of gas has
ceased. NThe- dckdt - B@ipl@ﬁﬁciﬁécﬂiﬁﬁlérﬁlﬁé‘fQﬁi%p%i]eega;&gg}xt]%e%g{%vem in

e pr

vacua lsipg the rotary evaporator he oi | rown cru is taken
up 'in 257 nTof tetTahydrofuran—and—added e g wth a
i ce ‘bath, sebubienlef i Bh. ¥ B I5(tpwf- lﬂiixﬁo:aﬁr@hﬁbéﬁymmgﬁojﬂg 1 base in 25

m  of tﬁé@mgrpﬁq@r}ﬂl T$If,‘ @&cc); ture stirred for 30.m nutes
whil e cool i ng%vxit h i ce and a{then Asﬁin"? ;Eeéc(l CE%‘aﬁ%t EYPYLEE HioRirs WX anbi ent

t enper AT Lﬁ?rc%q‘ﬁ Etﬁh}vﬂa-‘tfé?emrmydi‘@oq:&hl@hﬁ hatld anetate are
added. !ﬂheaﬁr@mlgukca@a&e i sepyAREQ T cesheg; W ih satur: at eed sodi um

chl o- rvh,gielé()#;ﬁ& ed over esi.ym sul phate an concen &d by
evapor:ati on uglue I8 oI g’%‘%l S GO WY I petetee is allo— '

wed to come up to ambient temperature overnight in the ice’

- bath.. Then the solvent is distilled off using the rotary
evaporator the residue is taken up in tert- butyl -methylether
and washed with ice water. The organic phase is dried over
magnesium sulphate and concentrated by evaporation. The crude
-pProduct is chromatographed on a silica gel column with methy-
lene chloride/methanocl/concentrated agueous ammonia solution
(100:2:0.1).

Yield: 20.62 g (30 % of theory),

R value: 0.50 (silica gel, methylene chloride/methanol/concen-
‘trated agueous ammonia solution = 20:1:0.,1)

Mass | .spectrum (ESI'): m/z = 275 [M+H]*

The following compound is obtained analogously to Example VITI:

(1) N- [2- {tert. butyloxycarbonylamlno) -ethyl] -sarcosine ethyl-
‘ ester .
Rf-value. 0.45 (silica gel, methylene chloride/methanol/concen—
. trated aqueous ammonia solution = 90:10;0-5)
Mass spectrum- (ESI'): -m/z = 261 -[M+HI" -

Example VITT

4-{(3- -bromophenyl) amino} -7- (3 - {4—[(dlethoxyphosphoryl)methyl]—
kiperazip-1- Vllnroovloxv)—ﬁ ~nitro-quinazoline

0.08 ml of a 37% formaldehyde solution is added to a suspen-
51on of 487 mg of 4-{(3- bromophenyl)amlno] -6- nltro 7-[3-(pipe-

7



te to purify it further and filtered while hot. The yellow crystalline
produclto S \>/lvashed with hot ethyl acetate and dried. Yield: 3.00.2/%@ 65 % of
theory), Rf value:. .0.33 (silica gel, methylene chlori de/#@tﬁ#@ﬁﬁl_ ncen-
trated aqueous ammnla sol ution = 9: 1: 0.1) Mass spectrum (ESI") = nfz 463
[ MPFH 26 August 2003 - 88 The follow zﬂgn corrpound I S obtained anal ogousl y
to Exanple V: (1) 4- [ (3- brom)phenyl') no] -6- )
(4-bronp-{-oxo0..-2-buten-1-yl) - am no] -7-net hoxy gui nazol i ne Rf "val ue:

0- 38 (reﬁﬁiﬁﬁdlp§§$§r6§ ﬂMxyWH%%lnEESiﬁhétfgo %E N%Eélg ?%F\ﬂThe sus-

| e/ wat aceti c acl
gcﬁtﬁ)?k;é%%gﬁl%%r%%ngﬁ Ill F‘%aﬂ-eﬂeﬁﬁyﬁan?hb}%@ﬁby%ﬁihea hylga: 2flud  of
trifluorbboetis actdined. ani‘ded drmamseofm%ﬁﬁy%h@ﬁ%hﬁ%%g% e?fl 40
n sar co- _Si
of et e Hp RV ERY BODY HLTAL BRSPS et T s
m xt ure ‘?Js’“w?é% LFiFlred ‘PE?—rﬁﬁéuﬁOan@t flertipéw ehahﬁuhmzataﬂ)@nwﬂddt t he

eval uat i canpérgasre hashe€ndrdar EQr t¥oskL 1@ &P, 1.t Nen SO Vet | e :
e g Qc o.in- ta rotary.eva oraﬁor The reS|due i eqiaken up

d | |
i Insfalt her eacitorLydr oc]ﬁ orieHag| gﬁ‘?of’ﬁf‘?%ho SRR et Fha & acs iodr ya%*ss
Yield: 4uZqp (86 ecomtentrargd, bR eva@cmmtibzs,o tﬁlse I:recs?icﬁfé ,15 stirr

/ fl ectrum(EI) m z
2Ci;2m[wldweﬂ?%ﬁgé)t€éfng %ﬁi@%ﬁ% Sff tal ne ana og]:]% 24;1 Ié‘e\/l (1)

2- N (€ Yoty |3ww+§lewhﬁtﬁw<a¢aﬁm@mym@ R (Ekllllca "gel

. column w1th methylene chlorlde/ethanol (9 1) .
Yield: 540 ug (85 % of theory),

B Melting point: 140-143°C "
Mass spectrum.JESI*):'m/z = 637, 639 [M+H]*

Example TX

6-amino-4- [ (3-bromophenyl) amino] -7- {3~ [4—(carboxymethyl)—

piperazin-1- vl]oronvloxvl quinaznoline

2.0 ml of 1.0 N sodium hydroxide solution are added to a
“solution of 440 mg of 6-amino-4- [ (3-bromophenyl)amino] -7- (3-
{4—[(butyloxyéarbonyl)methyl]4piperazin—1~y1}propyloxy)—qui—
nazoline in 25 ml of tetrahydrofuran and 5 ml of methanol. The
dark solution formed is stirred overnight at ambient tempera-
ture. The reaction mixturehis neutralised with 2.0 ml of 1.0 N
hydrochloric acid and freed from solvent in the rotary evapo-
rator. The brown, resin-like residue is taken up in methylene
chloride/methanol (9:1) and suction filtered. The filtrate is
cdncentrated by evaporation, moistened with toluene and dried
in the desiccator.
The brown crude product is reacted without any further
‘purification.
. Yield:.460 mg (116 % of theory)
R value: 0.50 (Reversed phase ready-made TLC plate (E. merck),
acetonitrile/water/trifluoroacetic acid
= 90:10:1) :
Mass spectrum (ESI"): m/z = 513, 515 [M-H]"

ri ;-



hydrochl ori de Rf value:.0.74 (Reversed phase ready-made TLC plate (E.

Merck), acetonitrile/water/trifluoroacetic acid = 50:50:1) Mass spectrum

(ESt'): mz = 161 [ M¥H ' 26 August 2003 - . 89 Exanple VDB MgueB2003

(tert-‘bu_tyl oxycar bonyl am no) -propyl] -sarcosine ethyl A solution of.17.90

, (tent- buty- oxygarbonyl am no.) propyi brom de in 50 ni - of

acetonltrlle i s added dropwise to a mxy ture. of 11.55 g of sarcosine

et hyl ester hydrochloride and 28.8 m ofl Huni g base in 200 nm of

acetonitrile within 30 minutes while. cooling with an ice. bath. The

reaction mixture is allo- wed to corre up to anbient tenperature overnight

in the i e distil]led off using.the rotary
B R Teuidd 80$£8?n§en S U '%lnfee‘# tarbif]t%ﬂo"r?éiyhﬁloetﬂ#@rrﬂpmdmvashed

evaporator, the residue |
with-ice water. The organi c phase |s dri ed over magnesi um sul phate and

concent riated: bly( B\apesas i one 1 I8LoSH qgﬂ hr omat ogr aphed on-.a
silica ggl.g thy-_ | ene chI or| shaﬂo(?/ 5:8”?’8?&9/ é(ptlé‘éf dqueous
anmmoni a%;%ol ut(:}% W‘lmtlﬂj% o C()"y J) PRARYIdre tirp P guizezeléhet heory), R val ue:
0.50 (sRei€alpel, 0nﬁﬁhyﬁewembﬁophdeérreteaapoinéa@nﬁﬁ@ pidal egE? C}&Wﬁ%)
ammoni a’ sol ution = 20: L), 1 Nas; /’%&%Ct FAM; %‘i ;)Hﬁ[:@gﬂzzl ;Cl{ii} $The

fol l ow ng conpound i s obtal ned an ogousl
N-[2-..(tert.butyl oxycar A% INo) - et hyI] sarcosine ethyl- ester R

-val ue- MasdsSs(pencltm gelsimet hykeneg gl ofdefypihanol / concen- trated
agueous ammoni a solution = 90:10:0.5) Mass spec rum (EST') : -.mz = 261
[MH] . .

4- {(3 Bromophenyl)amlno] 7- {(3-{N- [(ethoxycarbonyl)methyl] -N-
methvlam1noloronvloxv) g-nitro- quinazoline

A mixture of 1.40 g 4-[(3- -bromophenyl)amino] -7- [3~ (methylsul—
phonyloxy) -propyloxy] -6-nitro- quinazoline and 5.60 g sarcosine
ethylester is stirred for 2.5 hours at 110°C. The reaction
mixture is stirred with 100 ml of ice-water. The yellow super-
natant emulsion is decanted and the orange-yellow mucilaginous
precipitate is dissolved in methylene chloride, dried over so-
dium sulphate.and concentrated by evaporation. The brownish-
orange crude product is purlfled by chromatography over a si-
lica gel column with methylene chloride/methanol (96:4) .
Yield: 763 mg (52 % of theory)

_ R; value: 0.65 (silica gel,_methylene chloride/methancl = 9:1)

o M§$s$spectrum (ESI*) : m/z = 518, 520 [M+H]*

The following compounds are obtained analogously to éxample X:

(1) 4-[(3-bromophenyl) amino] -7- (2- {n- [(ethoxycarbonyl)methyl}-
N-methylamino}ethoxy) -6-nitro- -quinazoline
| R value: 0.71 (silica gel, methylene chlorlde/methanol = 9:1)
Mass spectrum (ESI®): m/z = 504, 506 [M+H]" N

(2) 4~-[(3- -bromophenyl)amino] -7- (4- {N- [{ethoxycarbonyl)methyl]—
N- methylamlno}butyloxy) ~6-nitro-quinazoline

.R_‘value 0. 55 (silica gel,rmethylene chlor1de/methanol:='9:1)'

-/i-




Exanmple VIII 4- [ (3-bronophenyl) amno] -7- (3-(4- [ (die

t hoxyphosphoryl)nethyl ] - all 0.08 mM of a 37" formal dehyde solution is
added to a suspen- sion of 487 ng of 4-- -(3-bronvphenyl’)2&fitigist 2003
-6-nitro-7- [3= (pipe 26 August 2003 - 90 '

razi n-1-yl ) propyl oxy] -qui nazoline in 3 m of dioxane. The sus- pension is
briefly heated in an oil bath until'e?%léar solu- tion is obtained. Then
0.16 m of diethylphosphite are pi petted in with stirring at-anbient

tempergtyre.. The reactign .40 xt yre i hep-.stirred for a further hal f hour
at anb?%%%§£¥§%§ératu¢gﬁ'tﬁg%!hegﬁgd §Sgggglooc in an oil bath. After

-another ' three- hours the reactions is conplet=e. The reaction so- lution

i s conceyt rat gk mmabhﬁgg)hﬂﬁnb?sbd$ﬁvi[§ -t hegy M idbryae-wat er

filtered off and dried.in the siccator. The crude product is purified by

chr omatrigreapsivli roviery 1d sitihioear} gé-nicsbuminkenlisehyirenstdiirodisde / et hanol
(9 1% : -ca\éﬂéiiE §5ﬁ0 irf?ﬂ a(&o%%%&ﬁ%%g xhivﬁhb!e kbagp@g Ial;(‘: 6140_—_143513 M[a?;
spectrum.. ., : z = , . | R i X 6-am no- 4- S
D r oA B AT TS FR SPEAPBORTREERI ) - 2 0 M -of 1.0 N sodi um
hydr oxiRjevadhati on2ar ésatliled dol a nesithyltemn oilddddeymethnalhi A094:5) '
((3-brggﬂgh%g%%%:- } N ~Z; ‘B, (4- ( bWty -oxycar bonyl ) net hyl ]
- pi perazin-1-y 6%§Lyﬁ%§y f Iﬁézui- %%%o |ﬁ§ in 25 m of tetrahydrofuran and
5 m of methanol. The dark solution formed is stirred overnight at anbient
t enper aq4 )t wr-ep (Rhhe 1r-eaenyan e} YER1hS] Neul pal{i(sed 2wi(hb t Aokydar@®o-1. 0 N
hydrochloric. acid and freed fromsolvent in the rotary evapo- rator. The
br own, myasi-eurned irddstdull's ethrew  of -phtRet AeAsolénkorirgacddrhdsol
(9:1) RS icHt fid RfRdnithe1EI Lhr 8h8 pPesence of diisopropyl-
"ethylamihe and sodium iodide) o
R value: 0.25 f(silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI'}: m/z = 464 [M-HI"

(5) 4-{(R)-{(1-Phenyl-ethyl)aminol-7-{2-[(S)-2- (methoxycarbo-
nyl) -pyrrolidin-1-yl] -ethoxy}-6-nitro-quinazoline {reaction is
carried out in acetonitrile in the presence of diisopropyl-
ethylamine and sodium iodide) )

Rf'value: 0.30 - (silica gel, methylene chloride/methanol = 95:5)
Massvspectrum (ESI): m/=z - 464 [M-H}"

(6) 4—[(R}-(1—Phenyl—ethyl)amin@]-7—{34[(R)-2—(methoxycarbo—
nyl) -pyrrolidin-1-yl] -propyloxy}-6-nitro-quinazoline (reaction
is carried,ouﬁ in acetonitrile-in the presence of diisopropyl-

ethyléminé, potaséium carbonate, and sodium iodide)
R, value: 0.23 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESIW:-m/z = 478 [M-H]"

- A7) 4—[(R)—(1~Phenyl—ethyl)amino]—7—{4—[2—(methox?éarbonyl)-

. piperidin-l-yl]~butyloxy}—6-nitro—qﬁinazoline*(reaction‘is
carried out in acetonitrile in the presence of potassium car-
bonate and sodium iodide)

R, value: 0.25 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI): m/z = 506 [M-H]~

,/'




concentrated by evaporation, noistened with toluene and dried in the
desi ccator. The brown crude product is reacted wi thout any further _
purification.: Yield: 460 ng (116 O of theory) R value: 0.Z0AddeevErcsed
phase ready-nmade TLC plate (E. nerck), acetonitrile/water/trifluoroacetic
acid = 90:10:1) . -Mass spectrum (ESI-) : mz = 513, 515 [MH] 26 August
2003 - 91 The followi ng conpound i s obPai ned anal ogously to Exanple |IX:
(1) 4- [ (3-chloro-4-fluorophenyl) amno]:-6-{ [ (2:-car-boxy-vinyl)- :
carbonyl ]am no7- cycl opropyl met hoxy- qui nazol i ne Re val ue: 0.55 (Reversed

| ate. (E.Merck), acetonitrile/water/trifluoroacetic

hase r - _TLC
Sc?ie—r§33§ogﬁﬁ?ﬁa§ 1§%§€PV&hﬁGESﬂﬁPndmwﬂz7=(451N:45&eﬁho&yégkﬁgggg?heny|)

: 2 bo. nyl) methyl] -N-
ﬁpl??L321§th%1?{ﬁET%EéggggﬁxﬁitF?H€§§]%ﬁiP&F%O%HU}P@@Oéime [(reaction.
(5 br omoBRoFRSFEe nPHB]lg7achon@ng@a¢|§n|thphpnﬁbex&é-BEOHX&Q%%%&P§%3'

no i ' 0 .5

-ni tro- -gbhphanineaeaaddsbd6Gmyi sasga§i ne ethylester 'is stirre
‘;i. n_mxture is stirred with 100 nl of ice-water.

hours atg110G.;.Lhe rgac

The: yel | o suf)leer_'-‘%rigﬁsgn S I’%‘l.ﬁaSIEIﬁ';L'I Jifdeamnad drdnilie /Ararigaoiel]l oF . 5)
muci | agifRER SpF@erignt 4EST1)s di/esc! viexh i naigt-hylene chl oride, dried over
di um sul phat e. and concentrated by evaporation. The browni sh- orange

So-
crude prwwi fied by chromatography over a si- lica gel colum with
met hyl ene “te/ met hanol (96:4). Yield: 763 ng (52 p of theory) Rf

val ue: 0.65 (silica gel, nethylene chloride/methanol = 9:1) Mass spectrum

ESI') amM 7= MeH. . ' c
( ,f) 4JW(3'BESH%pﬁ%ﬁ&i)aﬁﬂFo]-7—[3-(methylsulphonyloxy)_propyloxyl;‘

é-nitro-quingzoline

'1.10'ml*of”triethylamine are added to‘l;28 g 6f 4—{(3—bromo;
phenyl)amino]-?;(3—hydroxy—propyloxy);6—nitro-quinazoline in
55 ml of methylene chioride. Then, -whilst cooling with an ice
Path, a solution qf 0.47 ml of methanesulphonic acid chloride
1? 5> ml of methylene chloride is added dropwise. The reaction
m%xture is stirred for about one hour at ambient temperature.
Since some starting material can still be detected, another 20
drops of triethylamine and 10 drops of methanesulphonic acid
chloride are added, whilét cooling with an ice bath. The mix-
ture is stirred for a further 30 minutes at amﬁient teﬁpera—
ture, whereupon a clear, reddish-orange solution is formed
For work-up, this is diluted with methylene chloride and aéded
té 100 ml of water. The organic phase is washed with 3 % so-
dium hydrggen-carbonate solution and water, dried over sodium

~ sulphate and qoncentféted'by é#abération..A brownisﬁ—?ellow
résin remains, which.is further reacted és'the crudeAproduct

Yield: 1.4 g (92 % of theory) -
Re value: 0.70 (silica gel, methylene chloride/methanol ="9:1)
zhe following cbmpounds are obtained analogously to Example '

{1) 4-[(3~bromqphenyl)amino]~7—[2—(methylsulphonyloxy)—eth-
oxyl] -6-nitro-quinazoline ‘ |
RE va1ue: 0.73 (silica gel, methylene chloride/methanol = 9:1)

R
-
e



The foll ow ng conpounds are obtai ned anal ogously to Example X: (1) 4- |
(3-bronophenyl .) amno] -7- (2- IN[ (ethoxycarbonyl) nethyl] -

N- net hyi am ng) et hoxy)-6-nitro -qui nazoline R val ue: 0-'71-2(65Addu§t32@%|

met hyI ene chloride/methanol ='9:1) Mass spectrum (ESI ") @ m'Z = 504, 506
[MEH " (2) 4- [ (3- bronophenyl) amino] -7- (4- {N [ (et hoxycar bonyl )

met hyl ] - N-nethyl am no} butyl oxy)--6 vitro-quinazoline R value: 0.55
(silica gel, net hyI ene chl ori de/ met-haol- . = 9:1) 26 August 2003 - 92 Mass
spectrum(EI) : = 531,533 [M (3) 4- [ (R) - (1-Phenyl -ethyl) ani no]
-7-1 rrethox yl') ;- piperidin-l-yl]-ethoxy}-6-nitro

- qui n?ﬂ%ﬁ'n ??'éﬁ%% gﬁﬁ?? &% iedSut 485 a@‘é‘t%)hltrl le in the presence of -
di i sopropyl et hyl am ne and sodi umiodide) Rf- value:' 0.2-1 ' (silica gel,
nethyl h i ﬁg§§d e ESI mz = 478 [N¥HP
(4) 4- ‘E l[@ﬁ 1? érﬁ(ﬁﬁ -et%é+l?gam nﬁf ?'g EE‘%’E?“& ES‘ P&)lo’%’} ~butyl-
(et hd?(’?ié T Onl‘ﬁW)‘Fb’y‘ﬁW Hie-1 -yl ] -ethoxy}-6- nltro--qw nazol ' i ne
(reactnfowalsze @armi e igdlcal @eqcern@&lhg,rllérﬁa 'c.fhlt g gngi dij fﬁgropyl
et hyl nd_sodi ug%é]ggl de g’l ue; ([_55| [ ca et hyT &

chlori e§rre ano & s% 3'rl§ﬂ11(E[§f ™ z —464[MH3(5)
4-[(R) - (1- Phenyl - et hyl ) am no]=7-{2-[(S)-2-(met hoxycarbo-

nyl)-ppy of gl_gréﬁc]rfg. it o 9 e ction carried
out mwj et o%rl Ep JM%%%&ér?ceéo 4 f&h g?g P bﬁ?ﬁ?ﬁ’a‘aﬁ% 2nd sodi um
i odi d&WR e NU%D“(%’% Jc%ﬂgﬁ}onbfﬂe x@myb mindgiretikaral-ba-95: 5)
MasS, secti-uri (d&E8ng] 7—niie2t?rﬁné,64;|.{1Mafﬁolu{@) 4--[ (R - (1-Phenyl-ethyl)

am no [ ~€R) ox ca
nyl ) - ][?ﬁr?rgﬂ'{l%l n’1 63(';'I I(?ﬁf%ﬁ)g/r%xy} V&Sn&wcﬁ'&f’é’ﬁdﬁe“ﬁ%‘%n— Isllcarr| ed
out in acetonitrile--in-the pr esence of diisopropyl- -

{4) 4-[(3- chlorqn4 fluorophenyl)amino)l -6 - [(a- {N—[(ethqucarbo—

nyl)methyl]—N—[2-(methylsulphonyloxy)ethyl]amino}~1—oxo_2;bu,
ten-1i-yl)amino] -7-cyclopropylmethoxy-quinazoline
R, value: 0.68 (silica gel, ethyl adcetate)

(5) 4—{(R)-(1-Phenyl-ethy1)amino]—7-[2—(methylsulfonyloxy)¥
ethoxy] -6-nitro-quinazoline

Ry value: 0.45 (5111ca gel, methylene chlorlde/methanol = 95:5)
Mass spectrum (ESI'): m/z = 431 [M-H]~ :

(&) 4’[(R)-(1—Phenyl-ethyl)amino]—7—{37(methylsulfonyloxy)-
propyloxyl]-6-nitro- quinazoline

_Rf value: 0.40 (silica gel, methylene chlorlde/methanol = 95:5)
Mass spectrum (ESI): m/z = 445 [M H] "

(7} 4-[(R)~{(1-Phenyl- ethyl)amlno] 7- [4—(methylsulfonyloxy) -bu-
tyloxyl -6-nitro-quinazoline , o
. R, valuer 0.45 (silica gel, methylene chloride/methanol = 95:5) .

By

4-[(3-Bromophenyl)amino]-7—(B—hydroxy—propyloxy)—6—nitro—
quinazaline

5.60 g tetrabutylammonlum fluoride-trihydrate are added to
2.50 g of 4-((3- bromophenyl)aﬁ1no] 7-[3-(tert. butyldlmethyl-




et hyl am ne, potassium carbonate, and sodiumiodide) Rf'value: 0.23 (silica
gel, .met hyl ene chl ori de/ met hanol = 95:5) Mass spectrum (ESlI) : mz = 478
[MH -(7) 4- [ CR - (1-Phenyl-ethyl) am.no] -7-{4- [2- (@ewubestwoodrbonyl)
- piperic .n-1-yll. --butyloxy} -6-nitro -quinazoline . (reaction.is :
carriced out in acetonitrile in the presence of potassiumcar- bonate and
sodiumiodide) R value. 0.25 (silica ge met hyl ene chl ori de /nethanol =
95:5) Mass spectrum (EST-): mz = 506 [MPH - 26 August 2003 93 (8) 4- |
(R - (1-Phenyl .ethyl) anino] -7-.(2- 4N [ (nmethoxycarbonyl) -
met hy! ]'-I\§%YK?FEM‘Q@PPEﬂbm]%ﬁnﬁk%bqﬂghﬂéé‘?.IJ'.-h@ei§1r9 Cé}ﬂr‘oﬁf %(ias carri ed
I hyT artn

out in aceétenitskl erhn 1 resence of diisopropyl . & ahah¥odi um
i odi de) val ue: 0..35 §FP%§’§1 mglé‘FPFenéﬁwgéﬁ‘éeelhrE@ri decvitre? hiad@ts = 95: 5)

Mass spec “r"?ﬁr?l.‘*f ESPUperaturpyy Aft488thit bl ekvagsl PsXeohpi dee | éxfe -
r 101 - of

- Br onophefid) miknote - Is ééﬁﬁﬁﬁhh%hFHLPF§g¥%?§%é_gag%r;grgﬁmthdﬂi—

‘triethylamHs ¢ £,2d to 1.28,9g 0 -
( 3- hydr oxy- pr opy oals)fg&g-%? i%éqbfqn'é}z‘%l f#e Pach 552 nye blowrgiiud gna ohl or i de.
Then, - whi1StF Lo ik hiansuceiobat hl t @r&@! Al OGGaQIfiecg'w‘]Jﬁ m of * -
met hanes wireoin e 63 d vl 1t | dlggy | ng 5o 'of'*ciret'-h%]Lene ShiBrrHdate T e
dr opwi se.fi'gga/"rgetﬁgti@g TMXtUre Ts St fret $6iSeboid Shadtowleate amtlicent
tenperature. /S Nte Sonk dtlar tintedrrery alodiam stilghde deleched. anat her
20 drop$egh b ieatdpdmatiing anchd GralinoRs s Danesyl .phogi c .aci chfori de
ar e "added i tehiel $ferGQAIJ A0 Mt an j'ce bath.” The 'm X:-dFE WetdtRrred for a
further ‘go ginu_es At Anbiente (B H e Fidifemmshowaahelieati th pe-
reddi sh- 6FENGEMsEEToRnds drrevkdin ve@uasor k-up, this.is diluted with
met hy! _en?iéﬂhQ_f'h-dggagd (ggdgsdof t;héozy) | :
R value: 0-63 (silica gel, methylene chloride/methanol = 3:1)
Mass spectrum “(ESI7) : m/z = 417, 419 [M-H]-

(1) 4—[(3—bromophenyl)amino]—7-(2—hydroxy-ethoxy)~6—nitro—
quinazoline )

Rf*falue: 0.66 (silica ggl, methylene chloride/methanol = 9:1)
Mass spectrum (ESI®) - m/z = 405, 407 [M+H]*

(2) 4-[(3-bromophen ' :
Yl)amln@}‘7"(4—hydrox -butyl e
quinazoline _ : Y-Dutyloxy) -6-nitro-

- R . . - 13 v
' F‘v?lueizo.ﬁz (511193 gel,'mgthylene chloride/methanol = 9:1)
 Mass'spectrum (ESI") : m/z = 431, 433 [M-H]" -

Example XTT7T

34;f(?—@hlorophenyl)aminoJ—7—f]uoro-6—nitro—cniﬁa;dliﬁp
élSQl?t;on of 2.76 ml of 3-chloroaniline inﬁi.mlhof_dioxan is
aéded.aropwise to 5.0 g of 4—chloro—7~fluoro—6—nitro—quinazo—
line in 4? ml of methylene chloride ar 15°C within 15 minutes
Th? reaction mixture is stirred for a further 15 minutes at |
this temperature before being poured dnto 100 ml of n-hexane
lfqr workingrup._The mixture is stirred for about one hour

e
."‘



to 100 m of water. The organic phase is washed with 3 o so- dium hydrogen.
carbonate solution and water, dried.over sodium sulphate and concentrated
by evaporation. A brownish-yel4ow resin remins, which i-26f AtiguBgzooBeact ed
as-the crude product. Yield: 1.4 g (92 s of theory) R value: 0.70 (silica
gel , met hyl ene chl ori de/nmethanol = 9:1) The foll ow ng conpounds are :
obt ai ned anal ogousl’y to Exanple . XI .:- g (1) 4- [ (3 -bronophenyl) am no]
-7- [2- (nethyl sul phonyl oxy) -eth- oxy]-6-nitro-quinazoline Rf value: 0.73
(silica g negct}gﬁne chl oride/ met hanol = 9:1} 26 August 2003 - 94 Mass
spectrum Emﬁg}l&) POm39=W38h augice Nk, t(®n 4hd ;ﬁl%@il%yiwefyg%ém noj
-7- [4- (REltayed sof Hhomyé obydrodhitditi ge A%yl %br}g.r o-gui nazol i e vat ue:
0.73 (siliganpebs ltf; IIlc(j,\ge cag%ori e/ nmet han_(ﬁ 2R s Sugranidadnig ESI ")
. mz.. :509, .5, 11- ‘%{ 2t T293%- WAYR driiedhyd sfind widNV [ '
(t ent - but STBXIRArBEL Fyl domtlath jand [M@&/M&%ﬁ)&%&gnget hyl . ] ami no)
- 1- 0x0- 2-The précimicatd amdaplg 7i;5rr%.t|%@%- ayi;nazol i ne val u&®“§*65

: (silica.gale, methyl ene chioride/met anol. ='g-PFefafind. washed with

(3-.chl or o- 4-11 uor opifé¥ly BRATGE ie- _PPIM-"’-e@'\byEchebiaawg%gBHy on a

nyl ) met hyﬁ'ﬁl_-JNla( Ee(lnﬁltdiwrrsuI@t@nm@@hﬂghgyggggygg}a-‘léggo- lbu ; o

t en- 1- y| Janiain] .- 7- cycl opr opyl-met hoxy- qui nazol i ne ﬁ“ VArUBL 62881]spFica
gel, eth i g _tgtg}'gS) 4- HR) - (1-Phenyl-ethyl) amno] -7- [2-

(et hyl sul'fonyl oxy)y Jet!ROx§] of- sheeoyhui nazol i ne Rf val ue: 0.45 (silica
gel , " net Mgl&dagcpbdnicde 2baebhgrpl = 95:5) Mass spectrum (ESI-) :» mz = 431

[MH . Mass spectrum (ESI'): m/z = 319, 321 [Mem]*

The following combouqu are obtained anélo

e gously to Example

(1} (R);4—[(1-phenylethyl)amino]—7—f1uoro—6~nitro—éuinazoline
Melting point: 204-206°C
Mass spectrum {ESI") : m/z = 313 [M+H]*

| (2) 4—Benzylamin0—7-flu0ro—6-nitro~quinazoline
Melting point: 223-2259°C
Mass spectrum (ESI*): m/z = 299 [M+H]*

Example XTIV

_A_4;[(3—chloro;4-fluorqphenyl)aminq]—6—{(3fet

hoxycarbonyl-1-oxo-

2-propen:1-vi)ami i
propen=1 yl)aano]—7-cyc]onropylmethoxv—quinazn1ine

a .
.solution of 3.00 g of ethyl 3-chlorocarbonyl—acrylate in 50

m; of tetrahydrofuran is added dropwise to 5.00 g of 6-amino

4e[(3-chlordfé—fluorpphenyl)amino]17—cyclopropylmethoxy-qui~

_qazoline and 3.5 ml of-diisopropylethylamine-in'150 ml of te-
tfahydrqfuran while cooling with an ice bath. The feaction
Tlxtufé is stirred for a further hour while.eégiigé.with

ice bath and then stirred overnight at ambi N
Next, the solvent isg largely distilled off
evaporator and the residue is partitioned

ethyl acetate.

ent temperature.
in the rotary

between water and
Thg.organlc Phase is washed with saturated

P



(6) 4- [ (R - (1-Phenyl-ethyl) amno] -7- [3- (nethylsultonyloxy) -
propyl.oxy]-6-nitro--quinazoline Rf value: 0.40 (silica gel, methylene
chloride/methanol = 95:5) Mass spectrum (ESI-): mz = 445pdhmbl,d Sde3 47 [
(R) - (1--Phenyl-ethyl) am no] -7- [4- (rmethylsulfonyloxy) -bu- - -
tyl oxy]-6-nitro-quinazoline . Rf valuer 0.45 '(silica gel., nethylene
chl ori de/ net hanol = 95:5) Fxanpl XTT 4- (3- Bronmophenyl) am no] -7-
( 3- hydr oxy- propyl oxy) -6-nitro- quina Zoy,/ i nP- .. _ 5.60 g te
trabutyl amnégi um gl uoride-trihydrate are added to 2.50 g of ‘
4- [ ( 3- br onBpREnR Fhlbiridk- dof 3k {Lent yldimet hyl . 26 August 2003 - 95

' L8, dr%'é"ez“s ‘?ﬁgfeﬁswt ratyphatrofaman. The

silyl oxy) - peap¥hexyE=8_fpi,.tro-qui nazoline in
reaction m'%<t ure iéé]_:%tﬁi g%e%v?%‘?r%tﬁcﬂﬂ- Theolrvat, ity @ity dL PRI ALM &
After the Trehbagevikhcaiptrks thde rm@prtécqr‘birqg&turfe i s conbi ned with 150
n of a 2.fdhveoed whe9isy Qﬁ]&olautli.%n and .cool ed iMT{FE iiSe Symtion A
yel I ow pregjpjsate 2(% S f?r med. whi ch S Sd€t iFdRthvileshed . and. washed wi th
wat er The _preci pi tat &' ‘%hid @Lstthebrganp, is dissolved in nethyl ene chl o-
ri de/ net hdwolVadee4) 0.80i ddidves §0] L@tl_}%yﬂ pgca% e an)d ‘concentra- ted by -
evapor at i-ofas sThg el pw @%%lpiiﬁ' s stirred WEna”,little petrol eum et her
and suction filtered, washed w TF ge-48%0l48 Bt#8r and dried in vacuo. .
Yield: "1:.29 g (66 of theory) R value: 0.63 (silica gel, nethylene
chlori de/%&mlﬁ%’g 9:1) Mass spectrum” (ESI-) : mz = 417, 419 [M-H
The followmng Co unds are obtained anal ogously to Exanple X I:. (1)
4-[( 3- ‘br'oérlmpfreg?yl(%aglgno] -7-(2-hydroxy-ethoxy)-6-nitro- '
. =-{L~ e r] - ' .
. nyl ethyl)am%n°]'7’(thYdrOXY~Ethoxy);5~nigfo_'.'

quinazoline

After ¢ i i i
ooling, the mixture is neutralized with solid sodium

disgolv i
ed in ethyl acetate, washed with concentrated aqueou
5

E r

‘ether, filtered off with suction, and driegd
Yield: 4,34 g (88 % of theory) , | .
Melting point - 187-192°¢Cc

: Mass spectrum (ESIW; m/z = 355 [MsH]"

] ] . u h - ' ]

(1) 4~ [(R) - (1-Phenyl-ethyl) amino] -7- (3-hydroxy-propyl
'S-nitro—QUinazoline | -py e
Melting point: 17g-1830¢
Mass spectrum (ESI*): m/z = 369 (M+H]*



qui nazoline - R value.: 0.66 (silica gel, nethylene chloride/nethanol =
9:1) - -Mass spectrum (ESI") mz = 405, 407 [MtH ~ (2) 4- H3 -bronophenyl)
am no] -7- (4-hydroxy-butyloxy) -6-nitro--..quinazoline Rf ashutfist 20032
(silica gel, methylene chloride/nmethanol = 9:1) Mass, spectrum (ESI ) -:
mz = 431, 433 [MH Exanple XTTi A solution of 2.76 ml of 3-chloroaniline
in 7.m...,of .dioxan is added"aropw se 4® 5.0 g of _
4-chl oro-7-fluoro-6-nitro-quinazo- line in 40 m of nethylene chloride at
15C wi t hi p2 154 0y pRf €3, _plhe ‘£e.action m xture is stirred for a further 15
minutes at  this- tenperarthétEeFYe) #eing] pBu € ehpdtexit08y 1<9Jqép: hexane
26 August 2003 -

for workif@giuprodhei maxd1Hg=i1S stirred for about one hour
then the precipitate forned is

96 whil ' i th an jce bath,
filter ed%%%i%%%ﬁbgﬁ 7142°¢hus obtained is suspended in 30 m of
met hanol ,M3RRIeSRAKHUMe(BG T -t ri/et bybaRi ne ikl e cooling with an ice bath
and conmbined with 100 ml of water. The precipitate formed is suction
filtered -and washed with water. The crude product i's purified by

chr.omat oggpiple gvta silica gel 'colum with nmethyl ene chloride/ méthanol-
(20':1) as eluant. Yield: 3.50 g (50 0. of theory), Melting point: o
223-225CaVgSs - up_GESI ) mlz =_3.19, 321 [ M+H The fol |l owi ng conpounds
are obtai rl\]lgg a%?%%%ug} %EPSI)%ZE%&P@Damqu -6-){4-[4- (tert.but loxy-

(R) =4- [ ( E*pREeRYLér RyPRaARADF 173410 I—mebQOGQnH_lﬁ:gn-_gu&m?galihn? NBI T ng point:
204- 206Cpropyimethoxy-quinazel ine L oim7eyelos

4.7 ml df;pxélyl dichlbride are added to a sélution of 4”51 '
4—b;om§—bgF—2—eno;c acid. in 100 ml of methyleﬁe-éhloride-at B
room temperature.'Af;er addition of one.dr0p;§f N N;dimeth'l
form?mide, the.reaction mixture is stirre& for ap;roximatef —
4? m?nutes until the gas evolution has ceased. The solvent j
distilled off in ?acuo to give the crude acid chloride )

In the meantime, a mixture of 7.00 g 6-amino-4-[(3-chloro-
74~fluoro—phenyl}amino}47—cyclopropylmethoxy~quinazoline and
10.2 ml diistropylethylamine in 250 ml tetrahydrofuran i
cgoled Lo 0°C in an ice/water bath. The crude 4—bromo—but?
2—e§o%c acid chloride is dissolved in 20 wml of methylene
chloride and added dropwise to this mixture wiﬁhin 5 minut
After stirring for 45 minutes at 0°C and one hour at room o
temperaturef 18.17 g of piperagine~l—¢arboxylic acid tert .bu-
tyl ester suspended in 5 ml of N,N—dimethyl—foimamide are-
added. Af;er‘stirringrfor 48_hburs at room temﬁerature, the

solvent Is distilled off in vacuo and the residue is parti

tioned between 100 ml of water and 200 ml of ethyl acetate
The aqueo?s layer is extracted with ethyl acetate, the cqmgi~
néd gfganlc layers are washed with' concentrated agqueous ;odiu
.chloride solution, dried over magnesium sulfate zénd conce —.m
tfated in vacuo. The crude product is purified$gy~éolumn cgrdl

.

.l. .

Yield: 5.2 g (44 % of theory),
R ) cq
¢ value: 9.42 (silica gel, methylene chloride/methanol = 9:1}

o



Mass spectrum (ESI+) : mz = 313 [ MtH (2)

4- Benzyl am no- 7-fl uoro-6-nitro-qui nazol.ine Melting. point,: 223-225C Mass

spectrum (EST*).: mz 299 [MH] P.sra mIP.XIV 4- [ .-26 August 2003

(3-chl oro=4-fl uorophenyl) am no] -6- [ (3-ethoxycarbonyl-I-o0oxo- A solution

of 3.00 g of ethyl .3-chlorocarbonyl-acrylate in 50 m of tetrahydrofuran

i s added dropwi se to 5.00 g of 6-am no- _

4-[(3-chl oro-4-fluorophenyl)am.no] - 7-cygd opr opyl net hoxy-qui - nazoline and 3
5 m of. diisopropylethyllamine in 150 mM of te- trahydrofuran while

cooling with an ice bath. The reaction mxture is stirred for a further-

hour whi Massocipanfonn HEST') | o/ bat hé@add 6hen [B-EIFed overni ght at anbi ent

tenperature. Next, the solvent is largely distilled off in the rotary

evaporator and .the residue is partitioned between water and ethyl acetate.

The or gaf€® FHSEEWSSRBI R fSs2PGRATES 2eadnAmts 20080 - ERImp bo dk i

chloride solution, dried over magnesi um sul phate and: concentrated by
evapor at i,qR. 4T br oi, | e._prL t i.s stirred with diethylether,
t he. pr eci(gpt a4t gé(faordr?rle _rlos 43%%%%%% PBF"?%?S&‘%’@J_@%‘S e &T heBheFydaeoo-
di et hyl erléds -4yilgeat -Bupylgxygarhosyli hpdpyrazin vialyid: -1 foB86- § shiiae- gel ,
et hyl acetgighnin¥1Sy -spetbpyBbyt RSt hbcll 2T 4821 487 .y R)
'O - Phenxll ?g-tqh)é'l}) lgrp' ng_fei)?-b ?ijh drﬁxﬁ?ﬁgyy) - é&% t&r'ls)ﬁkél_'“osga stf]?!}é ed -
sol ut i on™8Fe¥F a0 Yy (oIt PRRYIOXY TARRERTE ! ethyier hawsairhony} p-pipera-
(t et F ahy@dioepyrsnobtplioril) byetheakient- oft papeuiazazel -4 Mboxk20i ¢l Ofg
net hanol a 2 0 n a rochhoric , acid. The reaction
Xt are g e apeh e pErbaRYt LEth ML S 4 e e e (o
neutraligedv%*?%:S%i%%lgﬁkﬁ%ﬁﬁ ggl, ethyl acetate/cyclohexane = 7:3)

- Mass spectrum (ESI*): m/z = 683, 685 [Ms+H]®

Example XVIT

Ethyl [4-(31 . 3-Dimethyl-2-oxp-ethyl) -piperazin-1-vl]l-acetate

A solution of 10.0 g 2—bromo—z—methyl-propionaldehyde in 20 ml
of ethanol is added dropwise to a mixture of 25.0 g N-[{eth-
oxycarbonyl)methyl] -piperazine in 80 ml of ethanol at room

" temperature. The resulting mixture is stifred for 72 hours,

concentrated in vacuo, and submitted directly to column chro-

matography on silica gel with methvlene chloride/methanol
{95:5 to B0:20) to give the title compound as a yellow oil.
Yield: 10.0 g {62 % of theory),

R, value: 0.60 (silica gelg methylene chloride/methanol = 9:1)

‘Mass spectrum (ESI): m/z = 241 [M-E]-
Example XVITT
4-[(3=Chloro—4—fluororphenyl)émino]-6-{{2—(diethoxyphospho—

ryl} -1 -oxo-ethyvllamino}-7-cyclopropylmetrhoxy-aquinazoline

137 wg (diethoxyphosphoryl) -acetic acid and"235 mg benzo-
triazol-1-yl-N,N,N',N'-tetramethyluronium tetrafluorcborate
are added subsequently to a solution of 200 mg 6-amino-4-[(3-
chloro—&—fluoro-phenyl)amino]-7~cyclopropylmethoxy—quinazoline
and 0.11.ml triethylamine in 1 ml of anhydrous N,N-dimethyl-

formamide. TheurEactionlmigpure is stirred for one:hbur ac



bi carbonate and concentrated in vacuo. The solid residue is dissolved in
ethyl acetate, washed with concentrated aqueous sodium bicarbonate
solution, dried over. magnesi um sul fate, and concentrated. The re ue i's
triturated with 30 M of diethyl ether, filtered off wi tHHeHIFLAIO3and
dried. Yield: 4,34.g (88 0 of theory), Melting point: 187-192C Mass -
spectrum (EST') : miz = 355 [ M+H] The faldoow ng conpounds are obtai ned
anal ogously to Exarrple XV: 1) 4- HR) - (I-Phenyl-ethyl) am no] -7-

( 3- hydroxyooR! @8y ﬂ)%?é{):urgcr ni tro- qU| nazoline Melting point: 178-183C Mass

spectrum (EST PREgheLwishgast m2063 w @g ( )

(1- Phenyl Jg?%hy% hyhi ABELaze /éthudnoxy1huty! 0‘1‘13@ B r@%tﬁ’fé&%&‘i%

Mel ting peished Wd-H 465k MRSs,SPEEE rg_m ESI +) ‘2‘%%3“? Rt setanplreX | 4-
[ (3- Chl Qi fd uar os phenyl ) am no o]'ct 69T Eed- omr r@@tésmﬂ )élu@f)ét a

car bonyl) pl perazin- d;L %r'ilv‘frlf-'%()?o 'Qhﬁud:endé yf&cﬁm@q) ﬁfd o- 4.7 'm0k

oxal yl difotunordice rasi to a solution of 4."5l 561 17~Bdt 2-enoi c
acid. iny%QQ I'ene chloride at room terrperature After addition
of one dr OEQd f{]g%- {éy Hy|% dforttemde,, the. .reaction mixture is stirred-
for - appr- Yeilranegl poink :misgt-ag it il the gas evol-uti on hasceased. The .

sol vent Msssdbgtillg -vacua to give the crude acid chloride. In the
meantime, a m‘?(ture g‘f Q%:E&OPQ %?ﬁn‘rnéiﬂ [%Ech\hﬂﬂo- 4-f 1 uor o- phenyl ) ani no]
-7- cyclopropylnethoxy--qU|nazoI|ne and



10.2 m diisopropylethylamne in 250 m tetrahydrofuran is cooled to OCin
an i-ce/water bath. The crude 4-brono-but- 2-enoic acid chloride is
di ssolved i'n-20 m of. methylene chloride and added dropwigsg,qet 3dwss
mxture wthin 5 mnutes- After stirring for 45 mnutes at OC and one hour
at room' tenperature, 18.17 g of piperazine-l-carboxylic acid tert.bu- tyl
ester suspended in 5 nl of N,N—dinethy&-iornanide are added.
After'stirring for. 48 hours at roon1ten81réture, the : solvent is distilled
off in'vacua and the residue is parti- tioned between 100 m of water and
200 m direnawatbemtaf eche ThRdagueaustLayer is extracted with ethyl
acetate, the cQii- ned organic |ayers are washed with' concentrated
‘aqueous sodi um _.chloride solution, dried over magnesium sul fate, and
concen-EFﬁgggéFﬁLvacua. The crude product is purified="by.colum chro-
mat ography on silica gel with ethyl acetate/nethanol: (15:1 to- 9:1)
Yield: 5. 44 0 of theory), R value: 0.42 (silica gel, nethylene
chlori d'gl_%tgh(g%ﬁmo—'pq@nﬁqe)ﬁx 31~ BHolt ~ [ G e = YEeEESh) ¢ Mz =
' b oh | og Ly to’

Al anal ogousl|, o Exanpl e
: ol in

wita= Rl e Tat d7a 103000 (X141 0 09.915) 14979
[ 1A

B A B R DO COMXOUNGy iy

XVI o (2Yodmgl o 3eChlangs 4 f Fuipro- phenyl J -am no| - b- —12=-FethdéR§Gcar bo-
nyl-) - -c~%§)§?{[ l?utyl ggn%a?boLﬁgrcp“ﬁpByeé)ry&? -lFlpg]I‘P“-(Sif{éxo{2ébhbgp=
i -yl } anfREPORY LY EFGH¥ Iy HaTIRa Ti-1ag oliope 1 6TH9 -gahkiBgindBLeLi Al
1, - (1 ersubpentiody dar Ronyll) oF (RIPEGAT '!ggﬂgl.%ﬁg' ggf gjg%,f'wﬂ‘g was_obt ai ned by
treatnpgﬁrgfaﬂgpgggg&ﬂgaz-c%rboxyl|c acid e Wyl st t h-¢®r¢rdut yl _
carboni c. anhydride in et ﬁ’é_& 0-%% njapfetrbepBylsmt he augddy ©thlro-
acet at 7Ty ctoRRRBREYS - 7TTBE riasy ivpeal kirb EST+ 0610825 S8 685 MrH
Exanp[Eﬂﬁ“ﬂ¢e/$6ﬁ?ﬁhYéhiar9é%'%aﬁh, then a solutioﬁ.dfl54 mg of acry-

lic acid chloride in 5 ml of methylene chloride is a&ded drop-

wise within about 10 minutes. After another 10 minutes the re-

a?tion is complete. The reaction sclution is washed with a
l;ttleAdilute potassium carbonate solution and watef, dried
and concentrated by evaporation. 524 mg of crude product are
obtaingd as a brown resin which is purified by chromatography
o? a silica gel column with methylene chloride/ethanol {95:5)
Yield: 300 mg (62 % of theory), | o
Melting point: 110-113°C

Mass Spectrum (ESI'}: m/z = 597, 599 [M+H]

The following compounds are obtained analogously to Example 1:

,V(i) ?*[(B;brOmophenyl)am;no]—jF(3—{4—[(isoproé?loxycarbo—
nyl)methyl]—piperazin-I—yl}pfopyloxy)—6—[(vinylcarbonyl}ami—
nol] -quinazoline ' ) |
Melting point: 95-1p00°C
Mass spectrum (ESI’): m/z = 611, 613 [M+H]"*

(2} 4—[(B—bromophenyl)amino]—7—(34{4—[(cyclohexyloxycarbonyl)—

B mé?hyITAPiperazin—l—yl}propyloxy)-6—[(vin?icégg;;;iiaﬁiﬁo]-.
quinazoline
Melting point: 96-104°C
Mass spectrum (ESI*): m/z = 651, 653 [M+H]*



11 Dt~ A solution of 10.0 g 2-brono-2-nethyl -propi onal dehyde in 20 m  of
et hanol "is added dropwise to a m xture of 25.0 g N-[(eth- oxycarbonyl)

met hyl | - pi perazine in 80 m of ethanol at room tenperatur lting
m xture is stirred for 72 hours, concentrated in vacuo, fhqus-sﬂ‘%%ﬁ@;d
directly to columm .chro- matography on silica gel with nethylene chloride
[ met hanol (95:5 t0-80:20) to give the tuotl @ conpound as a yellow oil.
Yield: 10.0 g (62 of theory)', Rf value: 0.60 (silica gel, nethylene _
chl ori de/ peet hanply 3,,9 Mass spectrum (ESI) mz = 241 [ M H) Exanpl e XVTTI
4- [ (3 -Chlor O_8_.4:%90[5%%951_@@3@%1}-10&,“7”6]3_{5__ [p-[@enégiebbaxyphpspho -
nxn- eEnvid #kﬁaipenaa%puﬂrwcdpwppvmekgpxﬁ_@4@-h%§gapggn 1) ami

(di et hoxyphiosfariyle) -acetic acid and 22S' ng behz oo yl/amino] -

triazol -1=wl.-.N N. N. N -tetranet hyl uronium tetrafl uoroborate are added
subsequen%ﬂt y 16 BO4Btit PdrL18R°€00 nmy 6-ani no-4-[(3- :
chl or o- 4MPisFospephenyl XA8INO] w/k QY @19Pr QRY! rﬁ%ﬁ,xy_;qui nazol i ne and
0.11, M ‘triethylamne in 1 nm of anhydrous N, N-di nethyl- fornmanm.de. The
i-s stirred for one hour at 26 August 2003. - 100 - room -

reaction giéx&urz

t enper at §f¢, g ﬁéh‘éﬂmwlﬁﬁﬂlbﬁ)-mmﬁ]:m(E?‘.-'a'{éM'lt'ﬁ‘("ett@%\%%a%eg;ate /,met hanol -

1 0: 1 andrexi ﬁpﬂ:peﬂazin)l_}}'bpp%ﬂ&&q _esx_tfﬁc.ts are SHed WA Pkster and
brine, dghged;pyer magnesi umsulfate,” ‘and Vdﬁé"éﬁ@Fé’Pélél’li)ﬁmaoﬂuequ'Ehe crude
product is_recrystallized fromdiethyl ether. Yield: 1.90 ng (64 0O of

theory){Me%Eﬁ@grgpint: 107-111°C -
Mass spectrum (ESI*): m/z = 625, 627 fM+H]‘

(5)-44£(3-bromophenyl)amino]—7—(2-{4—[(étho
_piperazin—l—yl}ethOXY)— .
Melting point: 75-7gec
Mass spectrum (EST*): m/z = 583, 585 [M+H]*

‘ Xycarbonyl)methyl] -
6-[(v1nylcarbony1)amino]—quinazoline

(6) 4—[(3—bromophenyl)amino]—7—({1~[(ethb
plperldin—4—yl}oxy)-6—[(vinylcarbon
Melting point: gso¢

xycarbonyl)methyl]4
Y1l)amino] -quinazoline

. Mass spéctrum (ESI") : m/z = 554, 556 [M+H]*-

(7) 4—[(beromophenyl)amino]~7—({1—[(ethox
piperidin—4-yl}methoxy)— -
Melting point: 141°C
.Mass spectrum (ESI®): m/z =.568, 570 [M+H]*

ycarbonyl)methyl] -
6—F(v1nylcarbonyl)amino]—quinazoline

(8) 4—[(3~bromophenyl)amino}—7;(2—{1r[(ethox
plperidin—é-yl}ethoxy)—
Melting point: 1sgec

Mass spectrum (ESI') : m/z = 582, sg4 [M+H]*

. ycarbonyl)methyl] -
6—[(v1nylcarbonyl)amino]—quinazoline

(8} 4;l(3—bromophenyl)amino]—7-(3—{1—[(etho
pilperidin-4-yl}propyloxy) -
Melting point: 1240(

Mass spectrum (ESI*): m/z = 596, 598 [M+H] "

xycarbényl ) nethyl] -
6—[(v1nylcarbonyl)amino]—quinazoline



g Po-i--nt- 18-5-Vg70.c Mass spectrum (ESI') mlz 537, 539 [ MtH 26 August
2003 - 101 - Preparation of the end products: Exanr 1 e_ _ Il - E
(3-Bronophenyl )- am no] -7- (3- {4- [ (ethoxycaxbonyl) neth 44 of
6-ami no-4-'[ (3-bronophenyl) amno] -7- (3 {4- [ (etho ca%%)%ﬂg!‘ﬂgr%@ 1] .Y
Pi Perazi-n-1 -yl }propyl oxy) _qui nazoline are suspended in 20 m of nethyl ene
chlori-de at anbient tenpera- ture and conbined with 0.24 m

of .triethy3anine under a nitro- gen atifbsphere. The-reaction mixture is
cooledto -.10C with an ice./sodiumchloride bath, then a solution of 84

mg of ackye) |4 el axiisrahbtdde )b M- @f-éggﬁfﬁﬁi%%%q%ﬁéé%@g? d:gti on

drop- wig&e-mihin about. 10 m.nutes. "After
is conpl e%’e@%ﬁ%%%%%%‘Js"éf][}tﬂr(%ﬁfil@%slﬁed (wiitoly lararibolnitig e,

pot assi UIHEEIONEe sol ution and water, dried ‘and concentrated by

evapor atMelrs i e G dihtof & Yde product are obtained as a brown.resin which
i's puri_fb}aed bs#c r omat 9 rqghy on a silica gel colum wth nethylene -

chl ori derétha oqu(IQ@. 5()E%I. P ez S006Ig 4662 qsaf)theory), Melting point.:
110-113C Mass spectrum (ESI) : m'z = 597, 599 [M+H " The fol | owi ng-conpounds
e S SIS L (L LSty el
nyl ) met Ayl Y&ﬂ ﬁéﬂ%?rﬁzlﬁyﬂ}vibpybwyc)»xﬁr~é(' Vinybearbonyl a_gL: 1) ami -

13 DN s Rl e RE T qovatmmenyl
car bonyl ) - kyficlalsd b isobutyl chloroformate in tetréhydrofu.ran).'.

Melting point: 137-1399¢

© Mass spectrum (ESI'): m/z < 673, g75 (M+H] *

(12) 4—[(3—bromqphenyl)amino]~7—{3—{4—[(butyloxycarbo—
nyl)methyl]—plperazin—l—yl}propyloxy)—6—[(vinylcarbonyl)ami-
nel -quinazoline )
R N . ) - - |

¢ value: 0.53 (sgilica gel, methylene chloride/methanol/concen—

| trated aqueous ammonia solution = 80:10:1)
Mass spectrum (ESI') - m/z = 625, 627 [M+H] "

. ] .

R : 11
¢ Value: 0.68 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI"): m/z = 542, 544 (M+H]}"*

.£14)-4—[(BTbromophenyl)amino]~7—(2—{N—((ethoxycarbonyl)methyl];
jmethylamlno}ethoxy)~6—[(vinylcarbonyl)amiho]—quinaioline
R . A
" Yalue. 0.71 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI'): m/z = 528, 530 [MeH]"
(15) 4—[(3—bromophenyl)amino]«7—(4—{N—[(ethoxycarbo¥
..nyl)methle—N—methylamino}bu nylcarbonyl) an N
tyloxy) -6~ [ (vinvlcarb 1
o) Y rbonyl) amino] -

R ] ‘o
e value: 0.67 (silica gel, methylene chloride/methanocl = 9:1)
Mass spectrum (ET): m/z = §55, 557 (M} |



met hyl T pi perazi n-1-yl } propyl oxy)-6-[ (vi nyl carbonyl )am no] - quinazoline
Mel t,iyng Bo?nt: 96- 104C Mass spectrum (ESI') : mz = 651, 653 [ MrH 26
August 2003 - 10 2 .(3) 4- [.(3-bromophenyl) am no] -7- {326[}&“9“3[3003
(ethoxycarbonyl) - ‘ethyl] --piperizin-I-yl) propyloxy) -

(vinyl carbonyl) am.no] - quinazoline Melting point: 97-102C Mass spectrum
(ESI+) : mz = 611, 613 [MrH .(.4) .454f-(3-bromophenyl )-amino]:-7-
(3--{4- [3- {ethoxycarbonyl.)pro- PYI'] -piperazin-1-Yl}proPYl oxy) -6- [
(Vi nyl - car bonyl% am no] -qui nazaoline Melting point: 107-1110C Mass

spect ru %@5|47 (Rn1Ql:PmEﬁylﬁéﬂhfﬂm&&1n015§ $2- &2( pﬂoxygagﬁghglan1nol

-7- (2- E{ et hox I)methe/
pi pera2| n C?er‘tL h q'( 1%a bWY}WMYlWWDLQ@ﬁaM£ﬂGDg
poi nt : uwasg §ped‘sn.ﬂ|ﬁrcéE§é1), me®hg 12283 %d[?:)l/kl;]ﬂt (a ol/
(3-br onmahﬁ-_ryda (et hbxycar bonyl ) met Vi :
pi peridin-4-yl}oxy (S\(/I n;}[} carabonyﬁ/ --qui n?.ZO| ine Melti ng
poi nt : é"%éswaﬁeq}ﬁ) t‘ﬂ%l( ESImyz: =nbg2= [&543 556 [MH (7)) 4-
[ (3-bronophenyl) am no] -7- ((| [ (ei hoxycar blonyl ) %It Pyl ] -oplnltoerllglhn'
| } et ar ban am. no]l --qut nazol-i ne I-ng poi
ll\llags}spelg? )rsﬁ% q-é%ﬁ (Exrr%%eny 6§t 3")@"[%@1]’7‘“ {8 [ ®)f- 2(-Jnerrppleryb)y ani noj

-7- (2-no§l) [py@rebtnm&yﬁanb nyJlLiRe ]_ _
pi pe§| dbglﬁnél } et hoxy) - 6- F(w nyl cggﬁogyl )(va f%ﬁ’oﬁéf}&ai‘fﬁé@] IVHPF—rlﬁg poi nt :
156G Mass spectrum (ESI') : rn/z 582, 584 [ MtH]'

R, value: 0.30 (5111ca gel, methylene- chlorlde/methanol = 95:5)
Mass spectrum (ESI"): m/z = 488 [M-H] '

(18) 4- [(R)—(l Phenyl ethyl)amlno] 7-{2-[(5)-2- (methoxycarbo—

nyl) pyrrolldln 1-yl]-ethoxy}-6- [(v1nylcarbonyl)am1no} qu1na—
zoline

Re value: 0.32 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI'): m/z = 488 [M-H]"

(19) 4-[(R)-(1-Phenyl- ~ethyl) amino] ~7-{3-[( (R)-2- (methoxycarbo-

.nyl) pyrrolldln 1-y1] -propyloxy}-6- [(v1nylcarbonyl)am1no]—
quinazoline '

R value: 0.30 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI): m/z = 502 (M-H]-

_(20) 4-[(R)-{(1- Phenyl ethyl)amlno] 7-{4-[2- (methoxycarbonyl)—

© piperidin- 1-yl] -butyloxy}-6- [(v1nylcarbony1)am1no] -quinazoline

Ry value: 0.27 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI*): m/z = 532 (M+H] *

‘(21) 4—[(R)~(1-Pheny1?ethyl)aminoj.7 (2-{N- [ (methoxycarbonyl) -

methyl]-N- -methylamino}-ethoxy) -6 - [(v1nylcarbonyl)am1no] -quina-
- zoline~

R, value: 0.30 (silica gel, methylene chloride/methancl = 95:5)
Mass spectrum (ESI*): m/z = 464 [M+H]*



: ] boriyl) methyl.] -

_ 1) anino] -7- (3-{1 [ (ethoxycarboriyl)'m
(Q)Gf;éig?4?;F?BP2§$¥o;Y)-6-L(vin | car bonYl ) ami no] ~A_-qg|nazolgne 3Nggggn9
boint: 124C NRsS spectrum (ESL") : nlz = 596, 598 [“’Z-F“t'héfz’ﬁ‘ﬁ?smphoryr) -
285 (10) 4- [_(3-bronnpheny|) am nol e (31 [I( hﬁno]-yguihazoline
et hyl ] - pi-per azi n-1-yl } pr opyl ot um (5 2) e ees T ) - ¢

i I nt: 80-85C Mass spectr \L N -~ o\ .
?g[éiggngﬁgﬂyl)aninoll7- §3’g4_[[(gdlggﬁ%zygggiph?aﬁ!%azbrfagyzihe reacti on
. oo | . 0oX - p= L. - ___ . . :
Tplpepffé;a;nﬁgiggfﬁg-bu¥ynea”1 no] carboxylic acid ands’é%?ﬁégg spect rum
chlorotormts Ln Lot rahyolofuram  WAITnp polnts 137:12'5C Mase spectrum

<y . MH - R
(EST'): mz 673, 675 ( TRt T  R f s : 6%)14 )
E fﬁyle6x£é§rBgomﬁyh?ﬁﬁﬂhymlpo?l?Lfﬁé-g. lM%kB_Q%¥%§£?§%E?@%; H
Vv 3 —l=vlla SEFEULARARBGAl Anc
: oncen- ated JeotF-d

neF?%!i?ﬁkgggqgkggép%%g?%%Pagﬁ_ﬁrg pigg§pe621nt&ﬁhﬂsﬁéﬁénéﬁoﬁ of 9.37
?glbr6wo%®%warw.i@%..¢ﬂhyl$§t$f* hyABLROSKERE PO8 25 il pofiat umii) -
ny!)nEfmwﬁfdiiﬁﬂﬁﬁﬁfﬁn6E%f{ggngéhygn ice bath. Then a solution of
q“'”azoﬁ.%% g of74_[{B—bromophenyl)amino]46—[(4—bromo—1-oxo—2-buten—

1—yl)amin$]—quinazoline in 10 ml of dimethylformamide is added

-dropwise within 15 minutes. The reaction mixture is allowed to

N OOAENY ) s@ithod - 048U ol amningl

come up t¢ ambient'témperature overnight in an ice ‘bath. For -
working ﬁp,.25 ml of satufated sodium hydrogen carbonate so-
lution‘and 50 ml of ethyl acetate are added. The organic phase
is separated aff and the aqueous pPhase is extracted with ethyl
acetate. The combined organic phases are washed wi;h saturated
sodium chloride solution, dried over magnesium sulphate and
concentrated by evaporation. The dark-brown 0ily residue is
stirred with 50 ml of water, the precipitate formed is suction
filtefed and washed with water, The crude product is purified

by chromatography on a silica gel column with methylene chlo-
- ride/methanol (50:1 to 20:1).

Yield: 1.00 g (46 %of theory) ,

Melting point: 182-183°C

Mass spectrum (ESI) - m/z = 496, 498 (M-H]"-

The following compounds are obtained analogously to Example 2:

(1) 4—{(3—bromophenyl)amino}-6—{(4—{N—[(efhoxycarbo—
nylfmethyl]—N—methylamino}—1—oxo—2—buten~1—yl)amino]—7—m§th—
oxy-guinazoline _ h
 Melting-point: 121-1259°C

Mass spectrum (ET): m/z = 527, 529 [M]*

(2) 4—[(3—bromophenyl)amino]—6—[(4—{N,N—bis[(ethoxycarbo—
nyl)methyl}—amino}-l—oxo—2~buten—l~yl)amino]—quinazoline
Melting point: 150-154°C 7

Mass spectrum (ET) - m/z = 541, 543 [M]-




R value: 0.68 (silica gel, nethylene chloride /nmethanol = 9:1) WMass
spectrum (ESI*) :. mz = 542 544 [MrH * (14) ' 4- [ (3 -bronophenyl)

amno] - 7- (2 -{N [ (e.thoxycarbonyl)methy)] - N-nethyl amj thexy) -6-

[ (vinylcarbonyl) am no] -quinazoline Rvalue: 0.71 (sil |cr§lgm§'§%]§t met hyl ene
chl oride/nethanol 9:1;). Mass spectrum (ESI') : to/z = 528, 53.0 [ MrH (15)
4- [ (3 -bromophenyl) amno] -7- (4- {Ngd (ethoxycarbo nyl) nethyl]
-N-nethyl am no } butyloxy) - 6 - [ (vinylcarbonyl) am no] - quinazoline Rf
val ue: -0.67 (silica gel, nethylene chloride /nethanol = 9:1) Mass spectrum
(El): -m Zcik 555i 557 [M 26 August 2003 - 104 (16) 4- [.(R.T :
(1- Phenyl hyt ) CarbrmlophenydPrad Zio1(RLHQxyGar bonyl ) - -

pi peri.di &'&.Iay&j]ﬁ_eﬁ_%x]y_} —%}lé'\%% caor}bon.( Igl) 6{?]1 r{gﬁe-téﬁgcﬁﬁiﬁbpﬁﬂl) Rbywal ue:
0.70 (si %ﬁc%ﬁgel , thy]I ene . chl otisde/ gt handne) eGnoeahorye 2gyegys, ammoni a
= 90: 10: Y8 sPetdr (ALLESR" yel, mhatiy RO (c!\ﬁﬂri(d]ep)tr)nc,)eft R - 5.1y

" | - phenylacet A Fy . _ -2- t hoxyca
Elyl )Pp;prol i dimf-e)lc-yl] - ceI]tEﬁgxgl}{ﬁzfgvg%?'céﬁg@ﬂﬁlyno] -quina- zoline Kf

val ue: 0.(%? (4$i'[|4i cg gel, nethylene chloride/ nethanol = 95:5) Mass spectrum
EST-) " .. ‘Y z 4=1488btWhmbpbheh@l ) dmnibha{ R -1 (L 1s.Phepyl - et hyl )~ am no] -7-. {2-
Rt s eehir G Fl e I

S) -2-. f : ,
<(31m) no] - ﬁﬁng?nﬁg‘%ﬁglﬁ%léﬂg:X[8?‘322 (Rp 9l g, amigtlly Bne t hoscy - qui -
chlori diRrre? ARGl -';ﬂ9)5:5) (I;/Jass sp{ectrﬁm (RESI -,2) : rdﬁ = 488b[MH] (19) 4_ [
(R ~ (RBPhenileetthyple (@11Meds - - -2- (methoxycarbo- .

. nyI. ) - P)EE Ok | gwégi%] Eé)éfgxla%%-l—;G%[:gv?’%gfgz{aﬁ?}ﬁﬂ‘?%ﬁ@]ﬁnmi fazolj ne

(5) 4—{(3~bromoph€nyl)amino}—6—[(4;{4-f(ethoxyéérbo-
nyl)methyl] -piperazin-1 '
i -yl}-1-ox0-2-buten-1- i i
nazoline i rHeminelqui-
R . - - .
¢ Value: 0.37 (silica gel, methylene chloride/methdnol = 9:1)
Mass spectrum (ESI*) : m/z = 553, 555 [M+H]* -

(6) 4—[(3-bromophenyl)amino]-6—[(44{N~Il,2—bis(methoxycarbo—

nyl)—ethyl]—N—methylamino}~1-oxo—2—buten~17yl)amino]—7—meth
. OXy-quinazoline ({reaction took i _

7 place in itri

o aceton}trlle uﬁder

R ] L

¢ value: 0.50 (silica gel, ethyl acetate/methano] = 15:1)

Mass spectrum (ET): m/z = 585, 587 [M]* .

(3 Bromophenyl)amlno]—6—{[4-(3—{N—[(ethoxycarbonyl)methyl]—

N-methylamino}pro . ‘
Pylamino)-1,4-dioxo-2-buten .

. ' -1~ _
quinazoline - yl]lamino}

‘roborétg and 68 mg of l-hydroxybenzotriazole are added to a

_ s?lutgpn of 200 mg of 4—[(3-bromophenyl)amiﬁé]féf{T(ZQCérbo S
v1nyl)carbonyl]amino}-quinazoline in 2.5 ml of dimeth 1-f£ o
amide. The solution is stirred for 20 minutes at ambiZnt :rm—
berature, then 0.5 @l of Hinig s base and 148 mg of -
3—{N-[(ethoxycarbonyl)methyl]—N~methylamino}propylamine,

-J-:

-
r"‘



Rf value: 0.30 (silica gel, methylene chloride/nmethanol = 95:5) Mass
spectrum (ESI-) @ mz =502 [MH (20) 4- [ (R - (1-phenyl-ethyl) amno]
7- {4- [2- (met'hoxyecarbonyl).  pipe idin-.1-yl]--butyloxy) 26A :

-6-[ (vin.yl carbonyl)an no] - qU| nazoline Rf value: 0.27 (sil §USt %003

met hyl ene- chl ori de/ net hanol 95:5) Mass spect rum (ESI"): n1 z = 532 [M+H] '

(21) 4- [ (R - (1-PhenYl-et hyI) am no%} {N- [ (nethoi cycar bonyl) -
met hyl ] N- net hyl ani no} - et hoxy) - 6- [ (Vi & Vcar bonyI ) am no] gui na- zoline" Rf
val ue: -0.30 (silica gel, methylene chlori de/ met hanol 95:5) . Mass spectrum

E:ES E:Lmdlgfriylfr)ég%{n? hﬂ 6-12%$qu{%h§g?ﬁ 350%?‘%” ??%%%@r]{'he 1894 m of
Hinig ﬁg ' & ﬁﬁlt?r&dsﬁ@ﬁeﬁsf@ntbér%@a houpé SarSEside:

et hyl estt@rm;*qx@rtmrel breifdered nbeaagrrb@uge& @,ggg,agy m%i 9{)%&—[‘ whfl e- ‘&g% [ n)g Wl6t h
r onoph no) -6-

t
?n(hcgréﬁ:‘ﬁ -?)20 9‘115‘%"""%”??‘?3% ho- ?L’gt’a%%%%‘ﬂ% ethy ametoatte,
di met hy 66y ﬁ&fﬁbdéle oafsra@dc pHrepwi see vwmmm h&m rua@f:raJ&@ d&8G1H on

nlXturech&o&hﬁ@mgdlhﬁloﬁo”ﬁrﬁ@dtS%égﬁﬁ re Ovenglght Im an ice

bath.” Fat.. tw%rkgl n% g ? ~0f ;- satur at
| uti on ang-5 VeBPhT igPet The %Tfléi%cmléaduqmela)rggmuhqﬁl&ge cHrSo -
separ at Bdtopkaphy theaaqiddus PhhselGmexiT@actRod: 1%!?1 tJm jacetate. The

conbi negegggﬁahglbtpgge§ %e_gv\%fhed W t h saturat ed um chiori de
r.ied over nesi um sul phate and concentrat ed by evaporati on.

sol uti ogi E g
The dar R36r8wn18f1 99r 3P dlieof sthenmyred with 50 mi of water, the
pr eci plitlalelﬁgrpeﬂnts sugtn@gmcfl | tered and washed with vvater ‘The cr'ude

pr oduct p ogra hy on a silica gel. colum Wi th
met hyl e%%écs:h#%éé el Er%%fiﬂrfol (250 § fo 2811)M+H] |

The following compounds are cbhtained analogously to Example 3:

(1) 4-[(3-chloro-4-fluorophenyl)amino] -6- {(4-(3-{N- [{ethoxy-
carbonyl)methyl] -N- methylamlno}propylamlno) 1,4-dioxo-2-buten-

i- yl]amlno} 7-cyclopropylmethoxy-quinazoline
Melting point: 155-1589C

Mass spectrum (EI): m/z = 612, 614 [M]*

(2)'4—[(3—chloro~4—fluorophenyl)amino]—6—{[4—(2—{N-[(e£hoxy—
carbonyl)methyl]—N methylamino}ethylamino) -1, 4~dioxo—2—5uten—
1-yllamino}-7- cyclopropylmethoxy ~quinazoline
R; value: 0.56 (silica gel, ethyl acetate/methanol = 9:1)

- Mass spectrum (ESI'): m/z = 599, 601 [M+H]"* |

(3} 4-[{(3-Chloro-4-fluoro- -phenyl) amino] -6~ [(4-~ {a- [(ethoxycar—-
bonyl)wmethyl) -piperazin-1- -yl}-1,4-dioxo-2-buten-1- yl)amlno]—
7~-cyclopropylmethoxy-quinazoline

. Melting-point: 199°C
Mass spectrum (ESI): m/z = 609, 611 [M-H}"

- .

(4) (S)-4—[(3—Chloro—4—fluoro~phenyl)amino] 6-{{4-[2- (methoxy-
carbonyl) -pyrrolidin-1- -yll-1,4-dioxo-~2-buten-1- -yl}amino) -
7-cyclopropylmethoxy-quinazoline

VRf'valu¢:‘0,57 (silica gel, ethyl acetate/methanol = 95:5)

P



Yield: 1.00 g (46 of theory), Melting point: 182-1830C Mass spectrum

(ESI-) @ mz 496, 498 [MH The follow ng conpounds are obtai ned

anal ogoustAto Exanple 2: (1)..4- [ (3-bronophenyl) ani nol 26@ug@gtL008: [

(et hoxycar bo- nyl)net hyl ] - N- et hyI am no} - 1- oxo- 2- but en- 1-yl ) am noj -7 met h-

oXy-quinazol_ine Melting-point: 121--125C Mass spectrum (El') : mz 527,

529 [M (2) 4- [ (3-bronophenyl) anird - 6- [ (4 N Nbis { [(et_hoxycarbo-

nyl) rret hyl] :-am no) -1 0X0- 2- but en- I-yI) am no] -quinazoline Melting -

poi nt:~ 150- 154C Mass ectrum EI%:p mz = 541, 543 [M . 26 August 2003 -

10 6 -Mgs§ %Pe‘ftl(%“ bQ' bheWyF) —affho] S68- (MBI [ 2- (met hoxycarbonyl ) -pyr-

rolidin-I-yl]-1-o0xo0-2-buten-I-yl}am no)-7-nethoxy-quinazoline Rf value:

0 43 (sili nmet hyl ene chl oride /nethanol 9:2)- Mass spectrum (ESI+) :
é@ﬁ%ﬁ%[l\mm + (4)-4 ) (3 -bronmophenyl )'amino]6-[ (4'- (N[ (die

thoxyphosphor yl) me- thyl] -N-nmethylam no} -oxo-2-buten-I-yl ) ami no] ™

T S a0 N, BB gt )

chlorlde

[ (3-brohe uin ,
Fer Fm:ml mgl}oﬂmc@semm ie:laa:boy;la)t&marmm] l@pwmm ua_zaiﬂ @ellero\pféltu 18? 37 - n1
SII (0]9 e/ 0 Ctl’u + . Z
553, 'ﬁﬁe ﬁ ?&g?ﬁ Loy hé’%lg‘) L gﬁomoé’ SnY L] AmigS] 5= 2 bi s

( met hoklmarsbay vy nyay eprponse ylloéranG)naZPJGX@ Anhat ed- hfyl ) ani no]

-7- nEt&kmethylsulphox1de Then a further 30 mg. of sodium iodide are

-added and the reaction mixture is stlrred for 48 hours at am-
hient temperature For,worklng up, the reaction mixture is

- ‘diluted with 20 ml of water and extracted with ethyl acetate.
The combined extracts are washed with saturated sodium chlo-
ride solution, dried over magnesium sulphate and concentrated
by evaporation. The crude product mixture is purified by chro-
matography on a silica gel column with methylene chlori-
de/methanol {(20:1). ’

Yield: 10 mg (4 % of theory),

R, value: 0.42 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (EI): m/z = 526 [M]"

The following compounds are obtained analogously to Example 4:

(1} 4-[(3-bromophenyl}amino] -6- ({4-{1- (ethyloxycarbonyloxy) -
ethoxyl] -1,4-dioxo-2-buten-1-yl}amino) quinazoline {the reac-
“tiodn is carried out in dimethylformamide) .

R, value: 0.43 (silica.gel, methylene chldride/methandl = 9:1)
Mass spectrum (ESI"): m/z = 529, S$31 [M+H]"

(2) 4-[(l—Chlero—é—flﬁbro«phenyl)amind]—6—{[4—(4—{[(EErt.bu—

‘ tylcerbonyloxy)methoxycarbonyl]methyl}-piperazin—l—yl)—l—oxo—
- 2-buten-l-yllamino}-7-cyclopropylmethoxy-quinazoline (by re-
action of the compound of Example 9(1) with chloromethyl pi-
valate in N,N-dimethyl-formamide in the presence of triethyl-

amine) .

R, value: 0.50 (silica gel, methylene chloride/methancl = 9:1)

s



oxy-qui nazoline (reaction took place in acetonitrile under reflux) R

val ue: 0.50 (silica gel, ethyl acetate/nethanol = 15:1) Mass spectrum
(ET) : mz (585 587 [N] 'Ex3nPj _ 4 [ (3 -Sronmophenybks Aagust@po3
-6-{[4-(3N - | (ethoxycarbonyl)nethyl] - N net hyl am no) propyl am no)

- i oX0- 2-buten-I-yl-]am no} 106 trig of

béngoSr?azol-l-yl N-tgtlanethil uranlqﬂggetrafluo- roborate and 68 ng of

| - hydr oxybenzotriazole are added to a ™ solution of 200 ng of 4- | ,. 5 .
(3-bronophenyl) anmino -5 “ . vinyl) carbonyll ani no} - qui nazol i ne in

of di ‘mMasd serctruani(@sI- Themgglutsgm i ggstigirag- for 20 mnutes at anbient
tem perature, then 0.S m of Hanig s base and 148 ng of

' 2003 -
3- (N-j (et hoxycar bonyl ) met hyl ] - N-net hyl am no} pr opyl am ne, 26 August _
10$ hf§§@mﬁééLﬁh '0.5 m of dime thylformam de, are added. The re- action

' bef ore
m xture is stirred for a further two hours at anbient tenperature
bei ng p%ur er for wor- king up. The aqueous phase is

extract ed tweggﬁgPhﬁegﬁgF@1n0€hé édﬁbdﬁ%d(@ﬁgaﬁvcaphasyi)aBEhyﬁ$hRd with

sat ur at.@e i Pre

d n. _The crude praduct I py chro-
R s A o
9:1). el ad féetﬁga(egl%tépnt ABoF Y. maMbict Knhpmbrp bﬂﬁgﬁﬁgé %g@g;t ai ned
-spectrmﬁlQEShi)oﬁfﬁet5§9en57éhﬁ&%tﬁe af Qﬁ%@Eh92t€@aoro ORERS |? Ak Hio] - 6-

?FZ'OQOH§%¥E£Om%x€ﬁ? is stirreé éor agout aoégrther hour at amblent
carbonyF?ﬁE@h?tPr¢+wethylEheneyplm@yiaﬂ1aﬁ)gis4hﬂb0éﬁdgdburﬁ@ deid

chlorlde formed is largely freed from solvent in the rotary

SIS, -llll.l Al ehxae

evaporator in vacuo. Then the crude product is taken up in 10

ml of methylené chloride and, while coollng with an ice bath,
added dropwise within five minutes to a mixture of 1.0 g of &6-
amino-4-[ (3-methylphenyl}amino} -7- -methoxy-quinazoline and 2.0
ml of HOnig s base in 50 ml of tetrahydrofuran. The reaction
mixture is stirred fer two hours whilst cooling with an ice
bath and for a further two hours at ambient temperature.
6.7 ml of Hinig base, 5.48 g of sarcosine ethylester hydro-

7 chloride and 3 ml of dlmethylformamlde are then added and the
resultlng mixture is stirred overnight at ambient temperature.
For working up, the reaction mixfure is concentrated by evapo-

ration in the rotary evaporator in vacuo and the residue from

the flask is partitiened beétween 75 ml of ethyl acetate and 75
ml, of water. The organic phase is washed with water and satu-

rated sodlum chlorlde solution, dried over. magnesium sulphate

and concentrated by evaporation. The crude product is purified

by ‘chromatography on a silica gel column with methylene .chlo-
ride/methanol (20 : 1).

-Yield: 326 mg (20 % of theory)

‘Me;tiqg‘point: 122-124°C

Mass spectrum (ESI'): m/z = 464 [M+H]"

The following compounds are obtained analogously to Example 5:



4-yl ] am no}-7-cycl opropyl met hoxy- qui nazoline Melting point: 155-158C Mass
spectrum (El') : mz =612, 614 [M (2) 4- [ (3-ch|oro4f|uoropheny|)
amino] -6-f [4-(2- (N [ (et hoxy- 26 August 2003
carbonyl) methyl ] - N- et hyl ani no} et hyl ami no) 1, 4- di oxo- 2- but en- : -
1-ylTam no}-7-cycl opropyl net hoxy- qui nazol i ne Rf val ue: 0. 56 (silica gel,.
et hyl ~acetate/ nethanol = 9:1) Mass spectrum (ESI+) : mlz = 599, 601 [ MtH|
(3) 4- | (3 Chloro4fluoro phenyl) amino] -6-- [ (4-(4- [ (ethoxycar-
bonyl) n $ ﬁgl perazi n-1-y L 1, 4-di oxo- 2- but en-1 -yl ) ami no] -

7- cycl % t‘ﬁB}Qj‘rOEIBFﬂ&% ‘P‘F‘}’Féol\/laﬁtlfrﬁg g h(etll@@ﬁ:amm)amé# um (ESI-)

comz *;hﬁDD—N@fhét 4 xod u L 5 m noj] -6-
((4- [ 18 oxyby%:gg;ltl)gngll §S%yr rtzjl ]l[)diéﬁn%b fIP ré]D'Ifu%jyoxo % yl} Lm no)

7- cyc op opyFrret hoxy- qui nazoline Rf value: "0.57 (silica gel, et hyI
acet atée RANBPiBt 95118)126°August 2003 108 . Mass spectrum "(ESI ) -: mz

= 566,M568 Epbth ukx Bty 4 u;aaroqagﬁenyl) amino] -6- ({4-
[(tert- butyl%%rbonyl oxy)- rrenﬁlz oxyl -1,4-di oxo--2-buten-1 _ | jam no)
ui naz~l the 20.7 ng of potassiumcarbonate.'and (c).' 144 -tnl of °

chl or of@&X h{®) pfvaiapmexaybetaﬁtdb)oh[ﬁmajﬁélmﬂ{fm4ﬂe[tl{c§:y 1‘2!8?&1@)%) ani no

- 6- {[(Zsﬁar box P%L%rgpa}abonyl ] am no) -quinazoline in~2

di met HyREL Pk Ry %ot - B ey L - W09 amwidiaim 7 -ogitdexar-eniadded and

t he rewmcAdloimeri xture is stirred for 48 hours at.am bient temperature. For
m . of water -and

wor ki ¥Ra ukhe o eactd mxtuels | ut ed ‘
extracted Wth. et %@ {gggtl at ege Th&® EB‘PFBFH@dCEiAP é?gm%\?]éa%]sh’ed%\l-ih
sat ur 5@ m%ﬁ%l FES¥D dendal ut ﬂ@ﬁ (WrHEH over rragnesi um sul phate and.
concent r at ed . ' o
(3) 4- [(3 bromophenyl)amlnoj -6-[(4- {N [(methoxycarbonyl)me—
thyl] -N-methylamino}-1-oxo-2-buten-1- yl)amino] -7-methoxy-qui-
nazoline
Melting point: 197-199°C
Mass spectrum (EI): m/z = 513, 515 [M]*

(4) 4—{(3~bromophenyl)amino]—6—[(4—{N—[(butyloxycarbonyl)me—
thyl]-N—methylamino}—1—oxo—2—buten—l—yl)amino]—7—methoxy—
quinazoline

Melting point: 120*1235C

Mass spectrum (EI): m/z = 555, 557 [M]"

{5) 4-[(3- bromophenyl)amino]—6~I(4—{N~[(cyclohexyloxycarbo—
.nyl)methyl] ~N- methylamlno} ~l-oxo-2-buten-1-yl)aminol -7-meth-
oxy-quinazoline '
(The sarcosine cyclohexylester used was obtained by tfeating
sarcosine in cyclohexanol with gaseous hydrochloric acid)
Melting point: 124-125°C _ ,
_ Mass spectrum (ESI'}: m/z_= 582, 584 [M+H]®

“{8) 4-[13—bromophenyl]amino]—6~[(4—{4—[(ethdxfééfﬁbh?liméthF'“
yl]~piperazin—l—yl}—l—ox0w2—buten—l-yl)amino]—7—methoxy—qui—
nazoline
Melting point: 147-150°C
Mags.spectrum (ESI): m/2 = 583, 585 [M+H]"

-



by evaporation. The crude product mxture is purified by chro- matography
on a silica gel colum wth nmethyl ene chlori- de/nethanol (20 1). Yield: 10

ng (4 0 of theory), -RE val ue:. 0. 42 (silica gel, methyleneg tdzg{get hanol

= 9:1) Mass sp'ectr'um(EI) . mz = 526 [M' The fol I owi ng cor#% ounds are -

obt ai ned anal ogously to Exanpl e 4: (1) 4- [ (3-bronophenyl) am no] -6- ({4-

[1- (ethyloxycar bonyl oxy) - ethoxy]-1, 4-di oxo- 2 buten-1-yl) am no)

qU| nazoline (the reac- tion is carri- ed1dut in d| met hyi f or mam de) Re val ue:
0.43 (silica. gel, nethylene chloride/ met hanol 9:1) Mass spectrum (ESIt)
rﬂz- 529, 531 [IVH-I] ' (2) “4- [ (3--Chl oro-4- quoro phenyl ) am no] -6-{

-4" [ (tert

tyI car bé%% 6x¢)(ﬁebﬁew9@aenwwa]nnepmys}{m p{a@aZl(ﬂsépj{J;@yﬂo ’f’gmﬁigi gnl-yl]
am no) mé’t—:hy'Ql]G ippykAELhOX L12Z Z9! ion o corrpound
of Exa %%vampt h chlor o?r%?h&l Bﬁlo 2h g?]é ynyuﬁﬁﬁtt%ﬂeqléﬁ’ﬁﬁm de in
the pre ence of t'ri et hyl - am ne) R vaI ue 0.50 (silica gel, nethyl ene

chl ori déFret haapropyd: Qipéﬁa%g%t—yﬂgﬁ)@etaﬂ@%sw%éQﬁ%&%ﬂ{&f Efrffa [ N- [ B

?23 hosﬁiﬁn géi épn%%ghagmg gﬁ[rég?t-{m ; h‘é“ﬁbeng -E%Lm?@/n}ljlnﬁﬁrpmpapeuat@s amd of.
oxal yl cht hlY-chrrvirgptiae mmhwﬁmrmy deydemdded 49 a sol ution
o%842;§glming o oRe oy ZLiEIIﬂTm@t acid |{1 15 ni OI met gy:cene Ehl ;)ri dfe a:h
anbi en ction mixture is stirred for about a further
hour- at ﬁp%t errpef"‘p‘?pI i = PRE- e§8Puéi’Iﬂﬂ1 chloride formed is
| argely freed evapor at or i n vacuo. ' : :
- (8) a4-[(3: bromoPhenyl)amlno] 6-({4-[N-(2,2- leEthOxyethyl) No
-‘_methylamlno] 1-oxo-2-buten-1-yl}amino) -7- -methoxy-quinazoline
Meltlng point: 135-137°cC ‘
Mass spectrum [ESIY) : w/z = 530, 532 [M+H] *

(9) 4-[(3-bromophenyl)amino]-¢6- ({4-{N-(1,3-dioxolan-2- -yl-

methyl) -N-methylamino] -1-oxo-2- -buten-1- -yl}lamino) -7- -methoxy-
quinazoline

Melting point: 120-123°C
Mass spectrum (ESI'): m/z = 528, 530 [(M+H] "

(10) 4-[{3-bromophenyl)amino] -6- {[4-(2-ethoxy- morpholln 4-yl) -
1-o0xo-2-buten-1-yllamino}-7- -methoxy- qulnazollne
Melting point: 118-120°C

Mass spectrum (ESI') r m/z =,542, 544 {M+H]*

(11} 4-{{3-bromophenyl)amino] -6- {[4 (2-oxo-morpholin-4-yl})-1- .
oxo—2-buten—14yl]amino} 7- methoxy qulnazollne

R value: 0.43 (silica gel, methylene chlorlde/methanol = 9:1)
Mass spectrum (EI): m/z = 511, 513 [M]* -

(12) 4-[(3- bromophenyl)amlno] -3-cyano-6-[(4-{N:[(ethoxycarbo-
nyl)methyl] -N-methylamino}-1-oxo-2-buten-1- ~yl)amino] -quinocline
Melting point: 156°C

Mass spectrum (ESI®): m/z = 522, 524 [M+H]"



Then the of gas has ended..The. acid fromsolvent in the rotary crude n
of net hyl ene chloride and, while added dropwi se wthin five m nutes product

is taken up in 10 cooling with an ice bath, to a m xture f f 6
am no- 4- [ (3- et hyl phenyl ) ani no] --7-nethoxy-quinazo|ineaﬁ%}§%wg%§b¢%..

Huni g-s-base.-in 50 m of tetrahydrofuran. The reaction mxture is stirred
for bath and for a further two hours ywhihl st cooling with an ice two hours
at ‘anbient tenperature. 6.7 m of Hunig base, 5.48 g of sarcosine

et hyl ester hydro- chloride .and 3 ml of dinmethylformam de are then added and
the resulting mxture is stirred overni ght at ambient tenperature. For

wor ki ng Up3) thel (rastbaBpME Xy Hf SnlSofopCceER, I at e evapo- ration in the
rotary e¥§ﬂg$g%c§ni{}v§cuo é%d t he ?gs?dﬁgéff%ﬁg"gﬁﬁ(?t sRig¢lheaytiti oned
betweenwﬁlft Eﬂagi Ethyt ~ Rt At ERR oyl hamblio waT ene t idvey Of@am £o Phase | S
washed 24 r Cakéd §aﬂuminah&do&@d&@nbgghghjq% LqQn, dried .
over - magnesj um sul phate and concentrated by e&hpg% F%%ﬁa PRECEFGIE pr oduct
Agnee) at !
is.purluked b chronat%g;aphy on a silica gel -colum with nethylene .chlo-
ri de/ met. aa%r”mslflef&l?um 1YESI Vi eidz 8266Ay 680 gf+theory) Melting poeint: -
122- 124C-Mass spect:rum (ESI ). ntz7= 464-(MeH" < o -
(14) 4—[(3jbrqmopheny1)amino]—6—{(4-{4—[bis(methoxycarbo—
nYl)mEthylﬂ-piperazin—l—yl}—1—oxo-2—buten—1—yl)amino]—qui—
nazoline ) .
{The N-b;g(methoxycarbon?l)methylfpipégézine-used is Obtained 
by regctlng N-tert"bUtlexycarbonYl;Piperazine With.dihethyl
bromomalonate and'subseqﬁently cleaving'the Béé proﬁectin '
group. ) | | 7
R, value: 0.45 (silica gel, ethyl acetate/methanol - 9:1)
Mass spectrum (ESI®): m/z = 597, 599 [M+H]* .

{15) 4f[(3—bromophenyl)amino}—6—[(4—{4—f1,2~bis(methoxycarbo—
nyl)ethyl]—plperazin—l—yl}—1—oxo-2—buten—1—yl)amino]—quina-'
zaline .

" (The N—[l,2—bis(methoxycarbonyl)ethyl]fpiperazine used is
obtained by reacting N-benzylpiperazine with dimethyl ﬁa—
leinate and subsequently cleaving the benzyl protecting group
by hydrogenolysis.) '

Re value: 0.51 (silica gel, ethyl acetate/methanol = 9:1)

(16)- 4-[(3-bromophenyl) amino] -6 [ (4- {N- [ (tert. butyioxycarbo—'
nyl)methyl]—N—(2—hydroxyethyl)amino}—1—oxol2—buten—l;yl)ami—
nol—7—methoxy—quinazoline

Re value: 0.45 (siliqa_gel, methylene chloride/methanol = 9:1)
.Mass spectrum (ESI'): m/z = 584, 586 (M-H] "~ ' ' '

- {17 4«{(3-chlorone—4-fluor0phenyl)amino]¥é—ff;:{ﬁ;f(éthoxy;w
carbonyl)methyl]—N~methy1amino}-1-oxo—2—buten—1—yl)amino]—7—
cyclopropylmethoxy-quinazoline
Melting point: 113-118°cC



The foll ow ng conmpounds are obtained anal ogously to Exanple 5: 26 August
2003 - 110 (1) 4-[(3-- chl orophenyl) amno] - 6 - [ (4 - (N [ (e thoxyc
arbonyl) nme - thyl]-N-nethylan no) . -

- ~. - 0X0- 2- but én-1 -yl )am no] - 7- net hoxy- qui - nazoline - Mel tzlﬁnlé;ugﬁjglt %?03 .
118-120C Mass spectrum(ESI+) : mz = 484 [MH } (2.)" (R -4 [
(L-phenyletfiyl) arinino] --6=: ['(4 {1V- [ (ethoxycarbonyl) ne- thyl]

- N- et hyl ami no} -1_oxo-2-buten-1-yl) &T‘?i,ano'] - 7-met hoxy- qui - nazoline RE
val ue: "0.49 (silica gel, nethylene chloride/ methanol = 9:1) -Mass spectrum
(ESI" ) Masd zpectitin] M) :( &)/ A~ [543 -5l3‘r3or@ﬂhenyl ) amno] -6- [ (4-(N [
(et hoxycar bony' ) ne- ' '

t hyl ] --N- net hyl am no) - 1- oxo- 2- but en-1 -yl )am no] - 7- met hoxy- qui - nazol i ne

Mei ting Péinte- lig7chdoconass -spectbptehih) amifg 5943 - {glﬁé[el}:/]l_l‘ x(y4) 4- (
(3 - br onzpieRyl) malh -p§pekégigbﬁ_%l§b;gt_§% oxycar bonyl") Fhoxy~ |
thyl]--N et hyl améno - 1- 0x0- 2- but en- 1=y yalrRoF-PArenhdxyl) guiinatelvi-ne

Mel ti ng Por TP CP¥oNEs8exKpeeispaetiom (Bl ): nz = 555, 557 [M' (5) -

4- [ (3- bMedbphgnpbiani:nols-617f€4- {N-[ (cycl ohexyl oxycar bo- -

nyl ) met pidkk- Ne gt byl ani.np} - 1¢oxo0- 2-"but en--1- yl-) am no] - 7-net h- :
oXy-qui nal§13| %l%gg%%%tlg g%?gbsr%% TyefBhexy® eég;b)r used was obt ai ned by
treating- sarcosine in cycl ohexanol w th gaseous hydrochl oric acid)

Mel ti ng(p®) nt: [ 124p23m 5 rum (ESl;) .. mz = 582, 584 [ M+H (6) 4-
'[13-'-bflgfpa§p§nyi) %%!évﬁé)l 54@[2‘?‘ E@ei%b%cﬁ?%ﬁ%%?tmwarbo—
yl ] - - pi pér Z! e 14 y‘(ﬁn"lg B2 erich LyA Y rot bufemet heXyartiitio] ~qui - '
. mnazoline . - - : o _ . 7
‘ . Rfvalug} Of62 (si;icé;gelf ethyl aéétate/methanél = s;i) |
Mass spectrum (ESI'): m/z = 625, 627 (M+H]"

(20) 4~[(3-chloro-é—fluorophenyl)amino]—6—[(4—{N—[1,1~bis—
(m?thoxycarbonyl)~methyl]—N—methylamino}—l—oxo~2—bu£en—1—yl)—
amlno]—7—cyclopropylmethoxy~quinazoline
Melting point: 120-125°C |

| Mass spectrum (EI): m/z = 585, 587 [M]*

(211 4—[(3—bromophenyl)amino]—6—{(4—{4~[(diethoxyphosphoryl)—
methyl]—piperazin—l-yl}~1;oxo—2—buten~l—yl)amiﬁo]—quinézoline
{The N—[(diethoxyphosphoryl)methyl]—piperazine used is obtai-
ned by reacting N-benzylpiperazine with formaldehyde and di-
ethyl phosphorate and subsequeﬁtly cleavin
._.;%Qghgroup'by hydrogenolysis.) o
.Rfvalue: 0.18_(silica.gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI'): m/z = 617, 619 [M+H]* |

g the benzyl protec-

(22) 4-{(3-chloro-éfﬁluorophenyl)amino]-6—[(4-{N—[2—(eth6& -
'carbonyl4~ethyl]-N-{(ethqucarbonyl)methyl]amino}—l—oxo—z—;u—
ten—l—yl)amino]~7—cyclopropylmethoxy-quinézoline

- Ry valiui&: 0.62 (aluminium oxide, cyclohexaﬁéfégﬂ§i-aéététe

= 1:1)
Mass spectrum (EI): m/z = 627, 629 M)




nazoline Melting point: 147-150C Mass spectrum (ESI'): mlz = 583, 585

[ MMH " 26 August 2003 - 111 (7) 4- [ (3 -bronophenyl) am no] -6- [ (4-f4-
[ (isopropyloxycarbenyl) nethyl]-piperazin-I-yl}-1-oxo-2-Jaui cPdS) am no]
- 7-met hoxy- ‘qui hazol i ne (The isopropyl piperazin-I-yl- acet ate use

obtai ned from .N-benzylpi perazine by, _reacting with isopropyl. °

br onbacet at e and subsequently cl _eavifg,the benzyl group by

hydrogenol ysi s.) I\/EI ting point:- 125-127C Mass spectrum (ESI') © mz =

597, 59 I\/H—I] &8) - [ (3 brom)phenyl) amno] -6- ((4- [N- (2, 2~
-dlnEth et%yf qploro-4- fluoroPhenyl)amlno} 6-{(4-{a- [(tert b%&y
tin

rrethlamy‘ma]}i -med- Iyt ) {ret ho I nazol I_.ne
poi n%/ %7%%%:“ spect r uﬂn?a%és » Yn!ié g_ggﬁ:e[%%ﬂﬂ()ﬁm%w][—
(3-br ormp eny‘?%rO %ﬁ‘bﬁ %"Y(“Mlnam ime  3-di oxol _an-2-yl -

rrlvglt hyl )Rfl\lsfﬁétlhyl artAo](sildxe- Fehyt eﬂhy-lybb.é%'ﬂ%)/me@hgﬁégoxyg?,gw[ %lz_“ol I(ES)
tin Vas ec :
-- [(Sgdbrom)phenyl ) am noi ﬁl{%p %551‘ hg%? r%r“[%ol in-4-yl)-

I-o_xo 2-buten-1-yllam no }-7-net hoxy qui nazol [ ne Melting point: 118-120C
Mass ‘sgeetr am [((BSkchllcro- mile sopfhen 3- hroonophenyl )
i Y%%m[ ?4‘6 0Xxo- [%;l dﬁéh g? tf Rartehsy

am no 4. (2-0X hol.in74-y
! ﬁ())c%ya uf:)le1 3 |(_I &Y %r] nel ‘(}“&’3‘0(’% h”é'—&ngél ,Ylﬂretnhylbéﬂe cyclo-

chI or| BEP gﬁl&ﬁbpx#’ -quipazdissiespectrum (El): mz = 511, 513 - [M ° (12)

4- A: bronaohef et hoxycar.bo-

nyl g m(et hyl]. - N rre%dh;,/I) g%mrl]lgh%éﬁ%?@% ?P(‘Llh&? %ﬂ‘ﬁ/e[atrﬁ( ]aceéﬁﬂ‘?ﬂ)l i ne

q Mass spectrum (EsST® ): m/z = 642, 644 [M+H]+

(25) a- {(3 chloro-4- fluorophenyl)amlno] -6- {[4—(2 -oxo-morpho-

lin-4- -yl}~1-oxo-2-buten-1- -yllamino}-7- cyclopropylmethoxy qui-
nazollne '

Meltlng point: 230-232°C
Mass spectrum (EI): m/z = 525, 527 [M]*

(26) 4-[{(3-chloro-4- fluorophenyl)amlno] 6-[{4-{N-[ (ethoxy-
carbonyl)methyl] -N-(2- hydroxyethyl)amlno} l-oxo-2- buten 1-
yl)amino] -7- cyclopropylmethoxy quinazoline

Ry, value: 0.25 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (EI): m/z = 571, 573 {M]°

(27) 4- [ (3-chloro-4- fluorophenyl)amlno] 6-{(4- {4-[ (ethoxycar-
"bonyl)methyl] -piperazin-1-yl}-1-oxo-2- buten-1- yl)amlno] 7-cyc-

lohexylmethoxy-quinazoline

Melting point: 110-i14°C

Mass spectrum (EI): m/z = 638, 640 (M}

(28) 4-[(3-chloro-4- fluorophenyl)amlno] -6- [(4 {4-[(ethoxycar— '
.ubonyl)methyl] -piperazin-1-yl}-1-oxo-2-buten-71- “y1)dmino] -7- cyc~

lohexyloxy-quinazoline

Melting point: 117°cC

Mass spectrum (EI): m/z = 624, 626 [M]*



Melting point: 156C Mass spectrum (EST') : mz = 522, 524 [M+H 26 August
2003 - 112 . 1:1) Mass spectrum (ESI') : mz = 660, 662 [ MrH (14) 4- [
(3-bronmophenyl ) amno] -6- [-{4- {4- [bis (methoxycarbo- 25 August2003

nyl ) met hyli] - pi perazi n-1-yl }-1-o0xo-2-buten-1-yl)am no]-qui - nazoline (The
N-bi's (nethoxycarboenyl )net hyl - pi perazine used is obtained by reacting.
N-tert-butyl oxycarbonyl - pi perazi ne wzt h_di net hyl brononal onate and
subsequent |y cl eaving the BOC\protecfiﬁ&? group.) Rf value: 0.45 (silica
gel, ethyl acetate/nethanol = 9:1) Mass spectrum (ESI") : mz = 597, S99

[ MFH] (1%294- 2-[{ (63chneweplery ' nibol e t4; (1. 2-bis |
(et hoxygar bos mégfﬁh %gu l‘;}" ﬁrg%’@%l@? %E“?[E%io?zf[gﬁfiﬁ:f!%%ﬁ’%{:qui na-
zol i ne ("%‘HEY%F‘T, E 5% £f %g&aﬂbé’ﬁ}r}et?ﬁ?k?-Tpilpena:z'fyﬂa)meﬂoj s7-eptai ned
by reactlegukyberzyhpiperazine with di nethyl ma- |einate and subsequently
cl eavi ngudieih négkngnoigggiggogroup by hydrogenolysis.) R value: 0.51
(silica eI,'e?hyI acet at e/ nethanol = 9:1) (16) 4-[(3-bronophenyl)am noj
-6-[(4-{'1%2‘?&EP??tEBPyI(%%;yeambé-=n§9§nesm| [MIN- (2-hydroxyet hyl) ani no}
- 1-oxo0=2-buten-1-yl) am - no]-7-nmet hoxy-quinazoline Rf value: 0.45 (silica
gel , methylene chloride/ met hgnol ='9:1)y. “NMass spectrum (ESI-) : mz = 584,
586 [ M I—P 6 ’(e ‘?7? ‘%- C’!ffl?%?-?:%T gr‘é‘ﬁ’ég’ab?nﬂ;bﬁ\w@hw y [ & ffo] [ eezhdxyfctar { N- |
(et hoxy-beryrbbrgt el iyl heNamin hyt ait} AD}oko 0X 0wt St ERA ) 4 A s
cycl opr apstbh ¢t RoXie Rl QRzol LOR; M! t1ng point: 113-118C
‘Re value: 0.53 (silic‘:aA gel, methylene  chloride/methanol = 9:1)
Mass spegtrum (EI): m/z = 610, 612 [M]* .

(31) 4—[(3—chloro~4-fluorophenyl)amino]—6—{(4—{4—[(étﬁoxycar~
bonyl)methyl]lpiperazinhl—yl}—1—oxo—2-buten—l—yl)amino]—7—cyc—
lopentylmethoxy-quinazoline

R, value: 0.53 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (EI): m/z = 624, 626 [M]* |

(32) 4—[(3-chloro—4—fluorophenyl)amino]—6~[(4—{4—[(ethoxycar—
bonyl)methyl}—piperazin—l—yl}—1—oxo-2—butén—1—yl)amino}—
7—§2fcyclopropy1ethoxy)—quinazoline

R; value: 0.53 (silica gel, methylene chloridé/methanal = 9:1)
Mass spectrum (EI): m/z = 610, 612 [M]"*

'ﬁ33) 4—[(3—chloro—4~fluorophenyl)amino]—6—[(4—{4~[(ethoxycar—
: bqqyl)mephyl]—pipe;azinfl—y1}—17oxo—2~buten—1-y1)amino]—7—cyc—

‘lopentyloxy-quinazoline N :

R; value: 0.35 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (EI): m/z = 610, 612 [M]*

(34)-41[(3—chloro-4—fluorophenyl)amino]—6—{(4—{N~[(éthoxycar—
_‘bqpy%)methyl]—N—(2—hydroxy%2—methyl—propyl}aqigg}};—pxo—z—buf

ten—l—yl)amino]—7—cyclopropylmethoxy—quinazoline

R value: 0.42 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI'): m/z = 600, 602 (M+H] " |



(13) 4- [ (3-bronophenyl) amno] -6- ({4- [N, N-bis (2, 2-diethoxy-
et hyl ) am no] - 1- oxo- 2- but en- 1-yl } am no) - 7- net hoxy- qui nazol ine Rf val ue:
0.43 (al um nium oxi de, cycl ohexane/et; hyl acetate 26 Aug 113
Mass spectrum (El): mz = 541, 543 [M (18) 4- | g @99@2003
(3-chl orone_4-fl uorophenyl) amno] -6- [ (4-{4- [ (ethoxy- carbonyl) met hyl ]
- pi perazin-1-yl}-1-oxo-2-buten-1-yl)anmng]--7-

. cycl opr opyl met hoxy- qui nazoI ine Melting point: 115-117C Mass spectrum (El):

mz =5 9 9 3 bronophenyl) ami no] -6- 4- {4- [1, 3-bis
(1t hoxyC27 Dot - 184 Lok by D amin) ') (4" (2 amcnoye
nyl ) pr Opb@:l}yl)]‘leefEi’dﬂrl-m: Iyl }Ijg;@(@%lg_xg g}(y}_a} n)o] nazo]i i ne Rf
val ue (%,}agm &H ethyl acetate/ rret ?V&é’sc T9REQT Um
(ESI mz = 6%;%%'2]%%[ (20) 4- [ (3- chI or o- 4- f Iuorophenyl) am no]
- 6- zﬁf RLUpL, 014Bi éSl@mahggycaethI hcelmthyl I - ,

-N rret hyvta&m NPectr@%0- (EEBUL efyL-y1
am no] --7-cycl opropyl nmet hoxy- qﬁl naz% |8h657R/E|[%quEJ p0| nt: 120-125C Mass

spectrungP(G(E)l)( :) m z 585, 587 [M (21) 4- [ (3-bronophenyl) am ne] -6- [
(4-: {4- dieét héx;[;iﬁeghﬂoncw % -flusrophenyl

nmet hyl | - pi era I F’;l 0X0- 2- but enpl -en éﬁ“‘ﬁé’f]qm na{zolglznémefﬁtﬁt?y‘

N[ (di et oxyﬁll\’ XF% ﬁéﬁ-ﬁyﬁ]ﬁ&ﬂ pérazpn@ bge:@m -3 -ghf aiminBedy by £egct i Ng
N-benzypp‘ppyémazmﬁquuhnfaebmhdehyde and di - ethyl phosphor ate and

subsequgat kY ngl- gyhgg ng {EEQ%}Q protec- ting group by hydrogenolysis.) Rf
value: 0.18 (SiTica acetate./methanol = 9:1) ‘Mass spectrum -

(Esi’) Nafif, Segiumc (BE| My z(22553; bSE34mht or o-4-f | uorophenyl) arm nol
[ (4-{N- [2:* (ethoxy- carbonyl;) -ethyl] -N- [ (ethoxycarbonyl) met hyI]
am no.} 00 U
(34} £C [23 éhloro 4- fluorophenyl}amlno] 6-[(4- {N N-bis[ (meth-
oxycarbonyl)methyl]amlno} -l-0x0-2-buten-1-yl)amino]-7- cyclo-
propylmethoxy-quinazoline
Melting point: 122°C

Mass spectrum (ESI*): m/z = 586, 588 [M+H]®

(38) 4—[(3-chlor0—4-fluorophenyl)amino]-6—[{4—(5,5—dimethyl—

2—0xo—morpholin—4-yl)—1—oxo~2~buten—l—yl]amino}—7—cyclo—pro—
- Pylmethoxy-quinazoline

R, value: 0.3§ (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 554, 556 [M+H]*

(39) 4-[(3-chloro-4- fluorophenyl)amlno]— ~{[4- (5-methyl-2-oxo-
morpholin-4-yl)-1-oxo-2-buten-q- yl]amlno} -7-cyclopropylmeth-
oxy-<quinazol ine o A |
‘R value: 0.15 (silica gel, ethyl acetaté/cyclohexané = 4:1)
Mass spectrum (ESI): m/z = 540, 542 [M+H]*

‘(40) (R) -4~ [ (3-chloro- 4 fluorophenyl)amlno] ~6-{{4-[2- (methoxy-
carbonyl) -pyrrolidin-1- -yll -l-oxo-2-buten-1- yl}amlno) 7- cyclo—

_ propylmethoxy quinazoline o
Melting point: 133°C

Mass spectrum (ESI"): m/z = 554, 556 {[M+H}*



ten-1-yl)am no] -7-cyclopropyl net hoxy-qui nazoline Rf value: 0.62 (alum nium
oxi de, cycl ohexane/ethyl acetate 1:1) Mass spectrum (El): mz = 627, 629
[M' 26 August 2003 - 114 (23) 4- [ (3-chloro-4-fluorophemyAdgwarag - 6--

[ (4-{4- [ (pert butyl ' , oo
oxycar bonyl ) net hyl.} - pi per azi n- 1-yl } - 1- oxo- 2- but en- | -yl ) ani no] - 7-

cycl opropyl net hoxy'-qui nazol ine Rf valugj~0.42 (silica gel, ethyl

acetate/ nethanol = 9:1) Mass spectrum (ESI) : mz = 625, 627 [ MtH + 124)
4= [' ( 3- ﬁlmf ro- 4- fI rophenyl) aiiiino] -6- [ (4- {N,Nbis [2- (eth-
oxycarbo S)%Jt y ] Q’iooﬁoffﬂucmmwmexhywaramll@p]s_?({qy_c!é)5 bis-

pr opy 1net mmﬂmwl NnepRE- B W - P.B;’{F -(%l S LAL) %gﬂ_«dl—aﬂjarr@m)[ml—l] +

cycl ohe te Mass. spect rum (
(25) 4- ”g (3: C%ILO%? SRopRERA o BmsTo] - 6- ([4 ( 2- oxo- nor pho-
li n- 4- yMeiftige lelb’tﬁerﬂ-lli-;ﬂlqm no }. -7 cycl opr opy| met hoxy- qui- nazol-j ne
Mel ti ng MaRisntspeddG232@EdYB$S apgctr %')1 m z =525, 527 [I\/] (26) 4- |
(3 -chloro-4-fluorophenyl) am no] - EN-[M[*H et hoxy- ,
car bonyCR met hyl ] - N- (2- hydr oxyet hyl)am no} 1- oxo- buten | - T
yl) anmi ndi27- eyiel-dpridpyiamchexy- qquaﬁ%,abhgg "a\[‘/ﬁalln% %5 rr&SI lica gel :
rret hyI eE} ?P‘l or i deéjmet hanol = 9:1) MSs s ctrum (EI) Bis- 573

%‘ FYE3E REYte - Pipeydddphanyll) -arone} 2~utbn( 4= f’lf'aminéFt hoxycar -

bonyl ) ﬁfe?ﬁ;tﬂpppopgﬂ.methokyyk;}niaagzg,@lg- -buten-I-yl)anino]-7-c

| ohexyl t‘hﬂgy-.q o] Meltjng point: 110-114C Mass spectrum (El): mz
- 638 %go I ' nag Eé{¥aca gei CYclohexane/ethyl acetate = 2:3) -

Mass spectrum (EI) : 'ni/z = 625, 627 [M]*

(43) trans-4- [ (3- Chloro 4-fluoro- phenyl)amlno]-G ({4 [2 6-bis-
(methoxycarbonyl) plperldln -l-yl]l-1-oxo0-2- buten 1-y1l}amino) -
7- -cyclopropylmethoxy- quinazoline

R  value: 0.28 (silica gel,_cyclohexane/ethyl acetat; = 2:3)
Mass spectrum (EI): m/z = 625, 627 {M]*

(44) cis-4-[(3-Chloro-4-fluoro- -Phenyl)aminol -6- ({4-{2,5-bis-

_(methoxycarbonyl) ~Pyrrolidin-i- yl]—l oxo—zibuten~1—yl}amino)—
7-cyclopropylimethoxy- qulnazollne
Melting point: 125°C

Mass spectrum (ESI'): m/z = 610, 612 [M-H] "

77(45) trans—4-[(3—Chléro—4—fluoro-phenyl)aminol'6—({4 [2,5-bis-
(methoxycarbonyl} “PYrrolidin-Y-y1] -1-oxo- 2 -buten-1- yl}amino)— :
7= cyclopropylmethoxy quinazoline
Meltlng point: 165°C
Mass spectrum (EI) : m/z = 611, 613 [M]*

(46) 4- [(3 Chloro 4- fluoro phenyl)amino) -6-{ (4 -{a- [(ethoxycar—

. bonyl)lmethyl] -piperazin-1- -yl}-4-methyl-1-oxo=3 Hiften- 1-yl)-
aminoc] -7- cyclopropylmethoxy quinazoline
R value: 0.45 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI'): m/z = 609, 611 ([M-H]"-



(28) 4-[(3-chloro-4-fluorophenyl)am no] -6-[(4-(4-[(ethoxycar-

bonyl ) met hyl ] - pi perazin-1|-yl 1- oxo- 2-but eh- =yl)ammo] -7-cyc-- '

| ohexyl oxy- qui nazol i-ne Mel ting point: 117C Mass spectrum (ﬁ}l{z 'jq 0@ 624,
626 [M' 26 August 2003 - 115 (29) 4- [ (3-chloro-4-fl uorophehy ? ani noj
-6- [ (4-f4- -{ (ethoxycar-

bonyl ) et hyl ] - pi perazi n-1-yl ) - 1- oxo—2-1at en- 1--yl ) am no] - 7- cyc-

| obut yl oxy- qui nazoline Melting point: 194-1950C Mass spectrum (Et) : mz =

596, 5984EM ', (3Q). 4~ 3-chi oro_4-f1 uor ophenyl i no] - 6- 4- {4-
(et'hox-ygﬁw 6*0&1@( 3*%1%1#-45 O%%‘-ﬁ’hfﬂ;ﬁ}r}ggligg%-é-g[lnfig{?ilfnggﬁri(gm]{-7-E:yc-

| obut yl @?W@éﬁh@mmn@&&ﬂ]vplipéiraQiﬁ?»lL}Q,Hi.j;gmgc%z _kglei%l%/_:\;]e_}e]()ﬂ) .

chl or.i.dekiabhanalvz1 s _spectrum (El Z =6
[ (3-chlgro- 4[}f | uofgéﬁé’%ﬁ%ﬁ%@@ t0g4{The stagiinsyetrerizonyl ) net hyl |
piperaZIn-P}yﬁfgf}Biaf -BG?EﬁCPHyF)QQiﬁO@iﬁeCMpl ester is prepared by .

|opentyrﬂechémy-qﬁiNabehhﬂﬁ—ﬁip¥§£5§heOw%§?§ﬁ£¢é{§ié¥¥g4dg¥§% leni (32) 4- [
. Z = ) ) :

chl ori h =_9: SS_spectrum
(3-chl g%gﬁﬁ ?ﬁgf}%‘ﬁ%‘gn%%’) h%%?ﬂ%? Q@tfc (SLeavage (aff ivey bamzylopyl) et hyl |
- pi per aZF ARG §TAUBKD- - 2- but-en- | -yb) ami-no] - v o oo :
7- (2- cyRd epriapyl et Rexy)squi lii n val ue: Q.53 (silica gel, nethylene
chlori dg/net hanol = 9'_()1%1%&6‘}35-@%&%%5}1?% ﬁEF%a?egPEt@mb,%ﬂ_zl)[M (33) 4- [
(3- chi oro- - 1 torsphel§ 5=afﬁf?%o=} 6%, [6%&-P-" [ (et hoxycar- bonyl) methyl]
-pi perazin.-1-y.1 } -170xo0-2-buten-1-yl) amno] -7-cyc- .

| ue: ‘gel , ethyl acetat e/ net hanol-

oper et sl 8 ML S L 9% S oL
. vl fethyl]—N—methylamlno}~1-on—2~buten-1—yl)aﬁinb]_
.- 7-cyclopropylmethoxy-quinazol ine ' . - '
R, value: 0.41 (silica gel, ethyl acetate)
Mass spectrum (ESI’): m/z = 540, 542 [M-H]"

(49).(S)—4—[(3—Chloro—4—f1ﬁoro—phenyl)amino]—6—({4—[é-(benzyl-
oxycarbonyl)—pyrrolidin—l—yl]—1—oxo~2—buten-l—yl}amino)—
7~cyclOpropylmethoxy-quinazoline

Ry value: 0.20 (silica gel, Cyclohexane/ethyl acetate = 2:3)
Mass speqtrum.(ESI‘): m/z = 628, 630 [M-H]"

(50) 4-[(R)—(1~Phenyl—ethyl)amino]—6~[(4-{4—[(ethoxycarbonyl)—
methyl]—piperazin-l-yl}-1—oxo-2—buten—l-yl)amino]—7—cyclobu-
tyloxy-quinazoline ' '
‘Rf”value:‘q.25 (silica gel, ethyl acetate/methanbl = 9:1)

Mass'spectrum (EI): m/z = 572 [M]°

(51} 4—[(R)—(1—Phenyl—ethyl)amino]—6—[(4—{4—[(ethoxycarbonyl)—
methyl]~piperazin—1—yl}~1voxo-2~buten—l—yl)amino]—7—cyclo:'
_ pentyloxy-quinazoline - o

.‘thfal?eé 0.27 (silica gel, ethyl acetate/methanol _ 9:1)
Mass spectrum (ESI): m/z = 585 [M-H] - T T



(34) 4= (3-chloro-4-fluorophenyl) amno] -6- [ (4-{N ['(ethoxycar-
bonyl) nethyl] -N (2-hydroxy-2-methyl-propyl)am no) -1-oxo-2-bu-

ten-1-yl)am no] -7-cyclopropyl met hoxy gui nazoline R ‘valu R ‘h%t 0%3' i ca
gel , nethyl ene chloride/ methanol = 9:1) Mass spectrum (E‘;'Ei td rré 600,

602 [MrH ' !s . 26. Augulst 2003 - 116 (35) 4- [-(3.-chloro-4- £l uor ophen_yl)
am no} -6-.((4- (2-'(methoxycar

bonyl ) - pi perl din-1-yl]-1-oxo- 2- but en-iigl }am no) - 7- cycl opro-

pyl met hoxy qU| nazol ine R value: 0.42 (silica gel, ethyl acetate) Mass
spectru 1).[1 mz = 568, 570 [MH + §36) (S) -4-:] (3

-chl oro —‘FI' (SmRpr‘l%n}?}]P?nfé}ln fAbIY{ harkee [(4-{4- [(ethoxycarbeﬂyl)

b 541yl ut e Y
S?L&P%t%ﬁ%i“"%ﬁ?ﬁﬁz% TR Prgepat bt SRS vt ) -
mz = SBRELmg %Ofmq‘e%lﬁzq B¢ (3 -chloro~4-fluorophenyl) amine] -6- { (4-
A ”] AT Z%mfarl??&i‘f‘?lq?tt%] e Pt DB \ads)
am no
spectrum?’Iq:'sélrlg%"(‘)tr‘%ﬁl Pé( gg “‘5/ n’ﬁfj ﬂ(@B) | . :
4-[(3-chl-oro-4_fl Ugﬂ:]?pgjnyl )%Tﬁ%ggi&i[él%g 5-di r;e;)t%Ithf g{cq.t :
2- 0X0- Mps Phod L P #=hdords KOs 7' [ hoxycarns

pyl met [}%)%/ @IUI nago ne Re v JJhue 39 _(S| I'ca ge h a_é5 Ss
ectr %E%T% qxqunbuten 1-yl}amino]
Zp[(ﬁ ?:N%r@dpa.ﬁpimlmwMQMﬁidohﬁ:aé[ﬁo(S i (r:]lygprzoglo;reth ox'y
e -
Ul nandl ras ) VarSeteg e B EELRT c%ﬁ

qU| nazdl i ne R’ va cet at.e/ cycl ohexane = 4:1)
Mass spectrum (ESI): m/z = 594, 596 {M H]~ ' ‘

{54) 4-[(3-Chloro-4-fluoro-phenyl)amino] -6~ { (4- {N- { (ethoxycar-
bcnyl)methyl]—N-[l—(ethoxycarbonyl)—ethyl}amino}—l—oxo—z—bu-
ten—l—yl)amino]—7—cyc1opropylmethoky—quinazoline

R, value: 0.56 (silica gel, ethyl acetate)

Mass spectrum (EI): m/z = 627, 629 [M]*

(55} {S)—4—Benzylamino-6-({4—{2—(methoxycarbonyl)—pyrrolidin—
" 1-yl]l-1-oxo- 2- buten-1-yllamino)-7- cyclopropylmethoxy gquina-
zoline

Ry value: 0.48 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI'): m/z = 514 [M-H]

(56) 4-Benzylamino- 6 ({a- {4 [(ethoxycarbonyl)methyl] -pipe-
razin-1- yl} l-oxo-2-buten-1-yl)amino] -7~ cyclopropylmethoxy—
‘quinazoline '

R, value: 0.20 (silica gel, ethyl acetate/methanocl = 9:1)
Mass spectrum (ESI’): m/z = 557 [M-H]-

' (57) (R)-4-[(3-Chloro-4-fluoro- -phenyl)amino] -6- [ (4- {N (1- (ethv
‘oxycafbonyl) -ethyl] -N- (2-hydroxyethyl)amino} 1-0xXo-2-buten-
1-yl)amino] -7-cyclopropylmethoxy-quinazoline
R, value: 0.24 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 584, 586 [M-H]®



Mass spectrum (EST ) : nmlz = 540, 542 [M+tH + (40) (R -4- |

(3-chl oro-4-fluorophenyl) amno] -6- ((47 [2- (nethoxy- carbonyl)
-pyrrolidin. -i-yl] -1- 0Xx0- 2- but en- 1-yl}am.no) -7-cyclo 6A 03
pr opy| met hoxy- qui nazoline Melting point: 133C Mass Spect ru ‘(gé'étrzg

554, 556 [ MFH] + .26 August 2003 - 117 (41) cis74- [ (3-chloro-4-f

| uor ophenyl ) ani no] -6- ((4- [2, 5-Dbisyp -

(et hoxycarbonyl)-pyrrolidin-1-yl]-1-oxo-2- buten | -yl }am no) - 7 _
7- cycl opr opyl met hoxy- qui nazol ine Melting point: 117-1200C Mass spectrum

(ESI") {58z 4= BU0; Clo42-44-Hl wor(chPheriyd-) drli nbI~~ChI [ {4~fluenexphany! )

??e?m)xbggr borilnyel[tih pll pte}irclﬁnaD peraf]l T IoRa s pieeR: PUERarti#g) amino] -
7-cycl oé %Waﬂuﬁ@aﬁbweué'rh@ 20afsihgcaagekial N-
cycl ohexaﬁe&m?vdax&ﬁﬁiyanalah%l&hd@@ip@%%huw(a@ }zrega FE/ f”é Jé §25, 627

4 Chl oro- 4 fI uor hen am no bi s-
(rret hf)xgl%::a%L onyé%l(bgéerly&l fa&% “%E%‘eﬁ Ehyy }Défﬁi“ﬁo?cetate and
7-cycl of WW%W—Q}@Q@@P@WﬁH@ removaluef Bh28b(aﬁizﬂcgrgaf, .
cyci ohen@ﬂ@é@@@yloaﬁgt @gflrca’%"" 1, '\@éﬁyf%e&é{atﬁ’éirﬂéha 6?155 627 [M*

(rret hoxb{@ﬁ?bﬁﬁﬁ%zﬁ Z[S:ISFd\ hm/ IS/IT ﬁq%xo&@- b ER- -yl }am no)--
7-cycl opr opyl nmet hoxy- qui nazol i ne Melting point: 125C I\/ass spectrum (ESI -)

2 = 618y) 632 0 EhalH oL ER0Si pmkald) SHL906- 4 [140F8: RRETY) M nel -
(rret hox@l’fﬁ?ﬁglﬂ}?ﬁ)“ ByiﬂléI‘Ndi‘lﬁth}’;lli-}m&ngi(ol%m%Eﬁblhtgﬂl}Bn‘yrl)oémlno] -

CyCIOpFprlBpkbgyimeﬁﬂbﬂ?zQﬁiﬂgzollne _

" {The startlng materlal 3- methylamlno-2—éxo—teﬁ£ahydrbfuran is
prepared by reaction of 3-bromo-2-oxo-tetrahydrofuran with
N—methyl—benzylamin followed by hydrogenolytic cleavage of the
benzyl group) ;
melting point: 109°C

 Mass spectrum (ESI”}: m/z = 538, 540 (M-H)-

{60) 4-[(3-chloro-4-fluorophenyl)amino] -6-{(4- [N- (2-oxo-tetra-
- hydrofuran-47yl)—N~methyl—amino]—1—oxo—2—buten—1—yl)amino]—
7-cyclopropylmethoxy-quinazoline ' ‘
{The starting material 4-methylamino-2-oxo-tetrahydrofuran is
prepared by reaction of (SH)-furan-2-on with N-methyl-benzvyl -
lamin followed by hydrogenolytic cleavage of the benzyl group)
Re-value: 0.56 (silica gel, ethylacetate/methanol = 9:1)
. Mass spectrum (ESI™): m/z = 538, 540 (M-H) -

Example §

. 4-[(3—Bromophenyl)amino] 7-{3-1{4- (carboxymethyl) - plpérazinal—

V11Dronvloxvl [ f£v1nv1rarbonv1}am1nol cu1nazo11ne'

0.43 ml of triethylamine and 0.15 ml of chlorotrlméthy1511ane
are added to a suspension of 440 mg of 6-amino-4-[{3-bromophe-
nyl)amino]~7—{3~[4—(carboxymethyl)—piperazin—l—yl]propyloxy}~
quinazoline in 15 ml of methylene chloride at ambient tempe -~
.rature. The reaction mixture is refluxed gently for about 30

a"‘-



Melting point: 165C Mass spectrum (El): nmz = 611, 613 [M~ (46) 4-
[ (3-Chl oro-4-fluoro-phenyl) amno] -6- [(4-(4- [ (ethoxycar-
bonyl ). ai et hyl ] - pi perazin-1-yl}-4-nethyl-l-o0xo0=2". but en- 194l Auqust 2003
am no] - 7- cycl opr opyl met hoxy- qui nazoline R value: 0.45 (silica gel, ethyl
acet at e/ net hanol =-9:1)- Mass spectrum (ESI-) : mz . = 609, 611 [MH) 26
August 2003 - 118 - (47) 4- [ (3-Chloro-4-fluoro-.phenyl) amno] -6- ((4-
{4- [1, 2-bis- - , - 121 - ‘ ' ,
(et hoxycar bonyl.) -et hyl ] - pi perazin-1-yl}-1-o0xo0-2-buten-1-yl)-
am noj - 7-wgvehobyt XhoXyr Ui oljine (The starting naterial '
2- (pi pera in-#-yl -su%%%ﬁj %é%%#%gd? ’fmsh%sgt%rarﬁ'%l%rtemwmtuﬁaacnﬂ@n of
N- benzyl Céﬁ)‘b BTN A Pl eveled it rethiruestar il | \@q_l;éylu
hydr ogenaihyitaaci dd e gl i Adie penzyd 44y -ti.o'k}g%ttj g %oup%. R .véﬂ ue: 0.39
(silica-gglioathyl; ?t&‘# e/get hal}nol = 9:% ‘Mass %e r Gfh EELYlig 2cids54,
556 [M (48) 4 | T3 & &' BEiRGss shaeyiReantie] r6action e fide
(et hoxy+Sc &Sdrsad Jiast idduiN-aret Mdhamaro hmb e%e- %aBg[&Q;;;_L;rrg[) ggﬁgf)]a}_

I_.ca. gel’, '

7-cycl aps Vet 0O Gid value: 0.41
cyc! apuepplvstime qul nexal e, e, O, 41 (BT CA e By

acet at e) JMBsS spectrum GESL=) iz =
(3-¢nl oz 38?1{%% Eg'ﬁo-epﬁlgr%}&) t&?‘ﬁ TSRO (4- alBostbetaplete. The res
oxycar bohyPP- By Pgrrdiis- stiret exen2abufens &- ykiagi o%- e

7- cycl bprephhnelhoxyequinasgli R .value: 0.20 (s“F‘T’ adia litele
cyciohexag 95@4' acetate = 2:%?‘“!%%%‘ SPEERTLAE (EBredal times w28 630
[MH " (5 =F ‘E%"’Flgimsﬁaﬁpplemyu; arivd ofomibind g (égf-tz( 4- 1 :
(et hoxy iR BoRg | yithnat hyttiei peeaz] nadsyh lodk,0%0; 2- but en-T - y1jam o]
-7-cycl aihcd it PXYa g U ine . . © agnesium sulphate and’

y, ;C # 9é¥EQQEya€9£pOration. The crude. product obtainegd i
stirred with acetone, suction filtered, washed again Qit;S

~diethylether and dried at 60°C in vacuo
Yield: 105 mg (24 % of theory)

Melting point: 140°c¢ (decomposition)

Mass spectrum (ESI™): m/z - 567, 569 [M-H]-

Example 7
4—F(B—bromophenyl)amino]76—{[4—(2,6-diethoxy—morpholin~4—yl)—
l-oxo-2-huten-1-yIlamj ng}-—'?—m@thoxy—quina7o1 ine
1 ml of ice-coolegd concentrated hydroéhloric acid is added
340 mg of 4-[(3—bromophenyl)amino}—6—{{4—[N,N—bis(2,2—di:thfo

o Y i v
l.::cye:t:h l)am;no]-;~oxo—2—butenfl— l}amino)—7—methoxy—quinazo
line wh;;e‘cooling with an ice bath. The mixture is left to

Yield: S0 mg (17 % of theory)
Melting point: 133-138°C
Mass spectrum (EI) : m/z = 585, 587 M1+



Re value: 0.25 (silica gel, ethyl acetate/nethanol = 9:1) Mass' -spectrum
(El)..: mz =572" [M " (51) 4- [ (R - (1-Phenyl- ethyl) am no] - 6-

(4-{4- [ (ethoxycarbonyl) - methyll -piperazin-1-yl} --1-0 I-yI)
am no] -7-cyclo- pentyl oxy-qui nazoline Rf value: O. 27 (si ﬁ%@%‘grﬁ&& hyl
acetat efnethanol =.9:1). Mass spectrum (ESI") : niz 585 (M H

August 2003 - 119 - (52) 4- [ (R - -(izBhenyl -ethyl) an1no] -6- (4 {4- [
(et'hoxycarbonyl) - nethyl] -piperazin-I|-yl}-1-oxo-2-buten--I-yl)am no]
-7-cyclopro- pylnethoxy qui nazol i.ne Rf val ue: 0.20 (S|I|ca gel, ethyl
acet at BXKREDASAS8l. = 9:1) Mass spectrum (ESI-) : mz = 571 [MH (53) 4- |
(3~Ch|oro-4-f1-uoro-pheny|) amno] -6- [ (4- {2- [ (ethoxycar-

bonyl ).net.hyl 1.- pi peri di n-1-yl }-1-oxo-2-buten-1-yl)am no]- 7-
cyc%/o?oggrgwﬁéfﬁ@%gﬁfwﬂé%@{ﬁ}% ~RF Lyar (- mtggt%’bzltyéaxgehrbehjay b macet at e)
Mass sphyﬁﬂuNr@ESTéyetylaﬁzpﬁaﬂylBéﬁhﬁﬁak&lﬁéi&14o ﬁ “buten-i-yl) - -

(3- Chl ghondy LhuaLenRREN nanlppl, 6 [ (4- (ethoxycar-

bonyl)neth J-N-T1 (etthycaroonyl) ethyttanmnor—t—oxeo—2-bu—ten-1-yl)
ani no] 3¢ 7m6y€FoB?Bﬁ?FhEFh69y°a9¢hazolane RKidwal te: 1B 56 (séljcacgel , ethyl

acet at byomdpEengPE&ki Ho] ( EL ) {4717 f(@&?t— My cé?é%nyl)methyu -N-

| v ,
(i1 ool e Pob b Sl TELRRIY RIS, y%%%%ﬁsz{;t' it A R
vaI ue 7WQBhQ§Y+%hn@é©ll@t hitt hoel ab®/distdiaimgl f orBaijde Mas sangpaeds um

(EST;)temﬁéEatu§é4 fﬁ@kiea&€¥3n4mf%W@ﬁeaf% ?Eréd(€v%ﬁny%qoetho carbonyl)

met hyl | pe- - -ylé oxo 2-buten-1-y m no propyl net hoxy-
+eﬁ% temperature and then combined w1th water for working up.

qui ha: .
~. The aqueous phase is separated off and extracted .with ethyl

3'acetate, the combined organic phases are dried over magnesium
sulphate and freed from solvent in the rotary evaporator
Yield: 20 mg (14 % of theory)
R, value: 0.62 (silica gel, ethyl acetate/methancl =.15:1)
Mass spectrum (EI): m/z = 643, 645 [M]*

The following compound is obtained analogously to Example 8:

(1) 4-[(3- chloro 4-fluorophenyl) amino] -6- [(4 {N- [ {ethoxycarbo-
nyl)methyl] -N- [2—(acetylsulphanyl)ethyl]amlno} ‘1-oxo-2-buten-~
1-yl)aminol -7-cyclopropylmethoxy-quinazoline

Ry value: 0.64 (silica gel, ethyl acetate)

Mass spectrum (EI): m/z = 629,-631 {M]~

“7._. - _

4~{(3—bromophenyl)amino]~6—({4-[N—(carboxymethyl)-N-(2—hy—
droxyethyl)amino]-1—oxo—2—buten—1-yl}amino)—7-methoxy—

quinazoline

1 ml of.trifluoroacetic acid is added dropwise within two mi-
- nutes -&o a solution of 330 mg of 4-[(3-bromophenyl)amino] =6- -
[(4—{N—[(tert-butyloxycarbonyl)methyl]—N—(2—hydroxyethyl)ami—
no}—1~oxo—2-buten-l—yl)aminoI—7—methoxy—quinazoline in 4 ml of
'methylene chloride while cooling with an ice bath. The reac-

tion mixture is stirred for half an hour while cooling with an

-



R wvalue: 0.20 (silica gel, ethyl acetate /nmethanol = 9:1) WMss spectrum

(ESI") @ mz =557 [MH (57) (R -4- [ (3-Chloro-4-f |uoro-phenyl) am no]

-6- [ (4 {N-.[1- (eth oxycar-bonyl) -ethyl] -N (2-hydroxy ﬁ% §10)

=i - ox0- 2-but'en 1-yl)amn no]-7-cycl opropyl net hoxy- qU|nazoI|ne 0.24
(silica-gel, "ethyl-acetate) Mass spectrum (ESI-) : nfz 584, 586 (hﬂkﬂ 26

August 2003 - 120 - (58) 4- [ (3--Chlarg-A;fluoro-phenyl) anlno] -6- [ (4-{4
[ (ethoxycar- bonyI ) met hyl ] - hormopi perazin-1-yl|-1-o0xo-2-buten-1I-yl)an noJ -
7--cyclopropyl met hoxy- qui nazol i ne (The- starting material N -

[ ( et hoxy clareb Gt mmwuemampuapau&@m WA lri&ﬁpoaraﬁéj b it A%k Of

N- benzyl - plgg 418 \éa 'ﬁh et %I %t -acetate and

subsequent rogenol ytrc Femval & pTiTE Heh AMPRATRRES to Rrwnesre:10: 18
(silica g&e r@ttlw gé@@@tr@/cm h &re! CQuﬁ)e pMERR1cSPERE IdtNr H@dShrie B gyl

009, D11 addiel : €59) sb1ih GRuchiaeacd: Hignanhshd )o@ Dok Ji b

2- 1 = - f
E1 8?8 2eeo ! f\égla;gglrjng?‘goﬁr%‘?d &?c["éﬁ%’é’p?ltné@k‘i’@xy qui nazol i ne (The

starting Yrmtlgrl QISQBmget(gyl anpR0+2:8 tetrahydr ofuran is  -prepared by
reacti on_of brorm oxo t et'rahydro urarr ‘Wi t'h "N met hyl~benzyl am n

f ol | owed By Hy/HF bgbmt? Y IRel Rfpsst Terdvenege BROup)ado9(E meaetar) |
poi nt: MasstepétrilnyESte)/tritzusrb38eb40’ &%H) =(6Q). 581 %
ra-

(3-chl or gzésf EPQEQPUE”YE%Ié}m ng%z - £ O%(% ’(2 %?U({ - 0X0--te

hydr of ur an- 4-yT) nmet hyT-am n I)amno] -
7-cycl opr opyl met:hoxy- qui nazoline (The starti ng mat erial .

?Srrl_i)et m g‘ﬁbgﬁgﬁlsm%?rﬁ§ﬁf€r¥gi?%€{1§§bg%€€ @étaﬁﬁéaaéﬁgl%o@i‘ﬁt L8eQhip1e -
(1) 4-f(3- chloro 4- fluorophenyl)amlno] -6- ({4~ [4 {carboxyme—
 thyl) -piperazin-1- ~yl]-l-oxo-2-buten-1- Yl}EMlHO) 7-cyclopraopyl -
methoxy - qulnazollne
R, value: 0.43 (Reversed phase ready-made TLC platé (E. Merck)
acetonitrile/water/trifluoroacetic acid = 1:1:1)

Mass spectrum (ESI'): m/z = 567, 569 [M-H]-

s

(2) 4-[(3-bromophenyl)amino] -6- [ (4-{4- [ {(phosphono)methyl] -pi-
pera21n 1-yl}-1-oxo-2-buten- i-yl)amino] ~quinazoline {The sub-
stance is obtained by treatlng the compound obtained in Exam-
ple 5(21) with trimethylbromosilane in dlmethylformamlde)

R value: 0.58 (Reversed phase ready-made TLC plate (E. Merck),
'acetonltrlle/water/trlfluoroacetlc acid = 1:1: l)

Mass spegtrum (ESI"): m/z = 559, 561 {M-H]"-

. _
4-[(3—chlofo-4—fluorophenyl)amino]— 6-{[a-(2,2- dlmethyl 6 -0xO-

morphoiln 4-yl) -1-oxo-2-buten-1- -yllamino}-7- cyclopropylmeth—
OXy - Gulnazollne

15 mg of p—toluenesulphonic acid monohydrate are added to 150
mg of 4-[(3-chloro-4-fluorophenyl)amino] -6- [(4-{x- [ (ethoxy-
carbonyl)methyl] -N- (2- -hydroxy-2-methyl - propyl)amlno} ~-l-oxo-
2-buten-1-yl)amino] -7- cyclopropylmethoxy -quinazoline in 2.5 ml
of acgtonltrlle_ The solution formed is stirred first. for

P
s
-



amn foll owed by hydrogenol ytic cl eavage of the benzyl group) Rf-value:

0.56:(silica gel, ethylacetate/nmethanol = 9:1) Mass spectrum (ESI-): mz =

538, 540 (MH) Exanple 6 4-[(:3-Bronophenyl)am no] 26 August 2003

-7-[3-[4-(carboxynet hyl-) -pi perazin-1- 0.43 m of triethylamne and 0.15 n

of chlorotrinmethylsilane are added to.a  suspension of 440 ng of

6- ami no- 4-{ ( 3- bronophe- nyl)anino] -7- (]%4[ 4- (car boxynet hyl ) o

- pi perazi n-1-yl ] propyl oxy}- quinazoline in 15 M of methyl ene chloride at

anbi ent t&Aee hoans et T IRAC et eaX e itgegeggyiggﬁgeg%lryﬁ;gr about 30
a

26 Augusthe@03wo hehrs M Jutes,and then stirred overnig BAf
The cl gusqgl SO lut%lhgnrlegc G68Ped SwicCRPAShext Boe wbrkiegang,

t enper at ghree . LK ' . . :
sodi um or-FAECARE EUAtiUTEd 1w tbmbiseHuwiah ob 82 88 Qﬁhﬁgrg{gégaﬁgl‘ d

chl ori deTha brohnot etk gize Ldg. e reagtion. mxture 1s stifred
oAt o sepuohtda OE?’tF‘{gﬁﬁ?\? W’r%e‘?%’éﬂl’éa‘%@d-sﬁh hour ;

for abou&igﬁeh?895 at anblbent t enper at ure, ‘
two :drops, of.. acty e RCPEechAPbrFdenaprad adtiedated ceodihtnm | chherigact i on
i s al mosEOLBAPpPRE edrihd praC- mhgﬁ@sﬂﬁﬁ(tgﬁgﬁj—lgtgt gﬁg%%%& 20. o of ice
wat er ahéyapbi:éﬁiéh;.@h@a@i~..T2§ agueous. phase. i.s. extract ed Sev R times
with :met h]{(l ene chl ori de/ et ;;Ka ot %:’i‘?s% Fhe € ot HeRF evd rlacdis=tinel - washed
with . a TritFe WREEFUPAR 8dlévbt vebhesi solsdl phatenlancse £ QRaentyalad by
evapor atisnfiThered udefpandugtiapt ained is stirred with acetone., suction
filteredg; h [ ith _diethylether'and dried at 60C in vacuo. Yield:
10S ny (ﬁzﬁ&g‘?b?% hi r%w Ret iﬂbecb‘\éf)m: 140C (deconpositi-on) Mass spectrum
(ESI-) Mey%ing gprimgen 14 glaB@npl e 4- [ (3-bronophenyl) amino] --6-{ [4-

(2, .6- divethoxepdBrphe! [Bs Yl Y/ -1 f Lece-cpoled concentrated
hydr ochl ori_c)%%i d:is aEided ¢ o)“/lZ 552, _ggg kS o

The followingacompouhd is cbtained analogously to Example 1.0:

(1) (R)—4-[(3~Chloro—4-flu0ro—pheﬁyl)amino]—6—{[4—(G—methy1*
2-oxo~morpholin—4—yl)—1-oxo—2—buten—1—yl]amino}-?—cydlopropyl~
methoxy-quinazoline ' '
Melting point: 192°C

Mass spectrum (ESI’): m/z = 538, 540 [M-H)"

Example 11
4—[(3—chloro-4—fluorophenyl)amino]—6—{(4—{N~[(etho#ycarbonyl)—

mathyl]—N—[2—(methylcarbonyloxY)ethyl]amino}—l—oxo—Z—buten—

l;yl)amlno]—7~cyc]opropylmethoxv—quinaZOTine

47 pl ofjécetic_anhydride and catalytic amounts of.é—dimethylé
aminopyridine are added to 250 mg of 4—f(3—chloro—4¥fluorophee
nyl)amino]—6—{(4-{Nr[(ethoxycarbonyl)methyl]—Nu(z—hydroxy—
ethyl)amino}jl—oxof?~buten—1-yl)amino]—7-cyclopropylmeth6xy—
| quinazq}ine_in 2 ml of methylene chloride. The ' reaction mix-
ture is‘stirred overnight at ambient temperéture and then eva-
porated to dryness. The crude product is pﬁfifigahbyﬁéhrématéw-VK;
graphy on a silica gel column with methylene chloride, follo-
wed by methylene chloride/methanol (9:1) as eluant.
Yield: 150 mg (56 % of theory),
Melting pgint: 90-92°C



340 ng of 4- j (3-bronophenyl) amno] -6- ({4- [N Nbis (2, 2-dieth-

oxyet hyl ) am no] - 1- oxo- 2- but en- 1-yl } am no) - 7- met hoxy- qui nazo- |line while
cooling wWith an ice bath. The mixture is l'eft to stand f@PBgHefA0O3pbef ore
1.5 m of concentrated ammonia so- lution is added dropw se while cooling
with an ice bath for working up. The 3r$cpitate formed is suction filtered
and washed with water. The crude prod éC i's purified by chroma-. tography
on a silica gel colum w th nmethyl ene chloride/netha- nol (20 1) Yield

: 50 ny MagsY%spectheor ESIME] thng Dokt Glﬁ@-ﬁ}%ﬁ.l\/ass spectrum (iEI) omz
= 585, 587 [M+ 26 August 2003 - 122 . Examm 3 4- [ (3-Bronophenyl)

amno] -6- [ (4-- {N- [ (tert-butyloxycarbonyl)ne- thyl] -N [2-
(acetyl s@‘%‘ﬁ@i%—i—l (7-,thyl] am no} --1-o0xo--2-buten--1_yl) - 34 ny of
pot assi um t hi oacetate are added to :.50 ng of 4_r(32 bronopheiiyl) am no]
6- ["( 4, - L texft-. butyl oxycarbonyl)"methyl ] -N- (2- -
7- met NoXyD) eilaph| mes perd=nk -0y ) pLbYb LorsRL e, 31 anhient  Lemperature:
The; reacgg&g;,mg@y&gggg%g_(g.,fjdngver-.nl ght_'at _atn- .-bi'en e r &t ’7and.
then -conbj ned w th wat ér for. workimgup—Fhe—agueous—phase i s separated
of f “and 38 Mt Wf@e‘?lhlﬂroaﬁreﬁhi@ro{mﬁemvmrﬂ%]megqrﬁ& (ptig,%_et%,
ar e’ dri edroviery egneskein st €. and fread -from.sol vent in the rotary
evapor atar, ., ;Yjel d. . 2 1%1&14 % of theOI‘ty : RIEAFACRS Ry, theryramigel |
ethyl aceétatesmethanol =159 10 5 ml of ‘acetonitrile, and 0.35 ml of
. trlethylamlne followed by 0.17 ml of benzyl bromq-acetate are

‘ added_dropwise at room temperature. The reaction mixtdfe is
stirred for approximately 45 minutes at room ﬁémperature‘and

‘then concentrqtgd in vacuo. The solid residue is triturated

with water and filtered off. The crude product is purified by
column chromatography on silica gel with methylene ¢hlori-
de/methanocl (20:1) followed by recrystallization from ethyl
acetate. .
Yield: 380 mg (59 % of theory),
Melting point: 174°cC

: Mass spectrum (ESI’): an = 657, 659 [M-H]"

The following compounds are obtained analogously to Example
iz2:

(1) 4—[(%—Chloro-é—fluororpheny;)amino]-6—{{44{4—[(phenyloxY_
o carbonyl)methyl}—pipérazin—l—yl}-1—oxo—2—buten—1—yl)amino]—
r_77cyclopropylmethoxyrquinazoline - |
Rf:value: 0.50 (silica gel, methylene chloride/methancl = 9:1)
Mass spectrum (ESI'): m/z = 645, 647 [M+H]*

(2) 4—E(3—Chloro-é—fluoro—phenyl)amino]—6—[(4—{4~{(indan—5—yl¥
-0xycarbonyl)methyl]—piperazin-l—yl}él—oxo—éiﬁﬁzéﬁll¥yi}éminbi; o
7~cyclopropylmethoxy-quinazoline (reaction is carried out in
N,N-dimethyl -formamide}

R; value: 0.52 (silica gel, methylene chloride/methanol =-9:1)

Mass spectrum (ESIY): m/z = 685, 687 [M+H]"

i
e



Mass spectrum (El): mz = 643, 645 [M' The foll ow ng conmpound is obtained
anal ogously to .Exanple 8 (1) 4-- [ (3-chloro--4-fluorophenyl) amno] -6- [
(4- {N- [ (éthoxycarbo- nyl)rmethyl] --N- [2- (acetylsul ph2fylupesttdPOB ami no}
=1- ox0- 2-but en- 1-yl)amni no]-7-cycl opropyl met hoxy- qui nazol ine R “value: 0.64
(silica gel, ethyl: acetate) Mass specigum (El) @ mz 629, -631 [M"
Exanpl e 9 4-- ( (3-bronmophenyl) amno] -6- ({4- [N (carboxymethyl) - N
(2--hy- droxyet hyl ) am no] -.1- oxo- 2- but en- 1-yl } am no) - 7- net hoxy- | nl of -
trifluoroacet'ic acid |s -added dropwi se within two m- nutes-to a sol ution

of 330 (@ of- f¢3cHBsrdy nn%ry

[ (4-{N- tert but onycar bonyl rré;)hneﬂy qlé“ff‘%yoﬁro&%"t{l‘ﬂy1§§?ﬁ010hexyl~

no} - 1- oy L metiy ]m-maéftamxyaqmlriazmmzmﬂaeﬂ wfy1)net hyl ene
chlori MMIlg-c:qa:I]JdtgrdpyﬂJmea;lhd:@e e oG o N mxture s stirred
for haldya q#pq}%] ﬂ%ﬁ (?E_|I g vmtrclﬂgn 36 August f&gt’}% FdSath and
t hen for urt four t anbi ent tenpera- ture. For vvorkl ng up, the
m xt ur & gae‘o‘aboﬁ’aﬁéd(ﬁelmqngsk |mthﬁbeﬁ@t@hyoﬁﬂ@@ﬂﬁélﬁﬁénoirhe sty

pr oduciMaiss: SldddethnM (H 18f hyd /o aC et ,Géye d precipitate is flft er ed
of f, -washed with ..ethyl acetate and dried cuo at 50C. Yield: 1.69 ngy
(57 % of theory) ,;I RF val ue: .0.50 (Reversed phase ready made TLC pl ate

(E. MerléR) &- [d3e ChAbro-ke Fdabenl pheﬁywéaiﬁeug q%d{ 30,3 Hﬂ" Mass
spectreglrggﬁgr met%-?] 28r %g _EM II’{ '1I'he fol | owi ounds“are obt ai ned
anal ogqusi 0 Exa 8 A=Y chrer 8- QuFePuérngheﬁynpl dm no] - 6-
({4 C¥E PBgQ?Wémethoxy~qu1nazollne (reaction is carried out in
thyl) pepeah;rﬁrbfukhnl 0Xx0- 2- but en- 1-yl )am no) - 7- cyc[opropyl ‘
nEthOXﬁ QHtﬂﬁ§OH5@% (5111ca gel methylene chlorlde/methanol = 9:1)

Mass spectrum (ESI J: m/fz = 681, 683 [M+H]*

{(5) 4-[(3-Chloro-4-fluoro- -phenyl)amino] -6- [(4-{4- [ (hexyloxy-
carbonyl)methyl]-plpera21n 1-yl}-1-oxo-2-buten-1- -yl)amino] -
7-cyclopropylmethoxy-quinazoline

R value: 0.52 (silica gel, methylene chloride/methancl = 9:1)
Mass spectrum (ESI'): m/z = 653, 655 {(M+H]*

(6} 4-[(3-Chloro-4-fluoro- -phenyl)amino] -6- [(4- {2- (ethoxycarbo-
nyl)-4- [(ethoxycarbonyl)methyl] ~piperazin-1-yl}-1-oxo-2-buten-
1-y1l)aminol}-7- cyclopropylmethoxy - qulnazollne (reactlon is car-
ried out in tetrahydrofuran) ,

‘R.,value 0.60 (silica gel, ethyl acetaté/methanol = 9:1)

- Mass. spectrum (EI): m/z = 668, - 670 [M]* '

(7) 24-{(3-Chloro-4- fluoro -phenyl}aminol -6- [ (4-{4-[3- (ethoxy-
carbonyl) -propyl] -piperazin-1- -yl}-1-oxo-2-buten-1- yl)amlno]-
7T- cycloPropylmethoxy qu1nazollne (reaction is carrled out with
‘ethyl 4- bromobutyrate in tetrahydrofuran) .

. Re value: 0.42 (silica gel, methylene chloride/methancl/con-
centrated aqueous ammonia = 90:10:1)
Mass spectrum (ESI’): m/z = 623, 625 [M-H]-



. TLC plate (E. .

: Reversed phase ready- made TLC ESI-) : niz
R el _u_te. i Pé?\%/a'ger/tri fluoroacetic acid = 1:1:1) NBSS_.SDQ_CZtﬁrGQJU”&ug(msz P
acgggnl 5239 [MH Merck) , (2)-4--[ (3-bronophengl)bap‘egoll yl) amno]
- ' ' ~ -pi-- perazin-1-yl} --1-0x0--2 -buten-1-
(83??1228??31?2 ?-KL)]‘—SUE--' gt ance. is obt ah%eg by tsirfgalenignt Q?mggm)?g?
obt ai | ' am ple 5(21) with trimet r-ono el |
obtal Peg, IB El?é (Re\eersed phase ready-made TLC plate (E. Q/E{fﬁ)m (ESI-) : niz
soston a1 uoroscet 1€ 2ol 2 14D " spectium et ) ¢
Saboind L 10 4- -C
=-559,,, 561 [MHL_ Exanpll e

: -1-0x0-2.--buten-1-yl] anino}

{_[4- (2, 2-dinethyl-6-oxo- norpholi n_-4-3./| ) 1. 01)‘<0|O-2t ol uepesul phoni ¢ acid
Toycl . BrddyReceron-qluorongnant 1) akal; “Ehil 26 L4 PEBPBpReRRbyy B nol
nnnohydrab&p@&ﬁziﬁdﬁdyi?—}58kogg—guten—£—yl}amino)—7~cyclopropyl— :
-6-b[ (|4) (ethoxy-. . -2-net hyl - propy1) ami no} - 1-oxo- ~~ iy

‘ . - . k 7 i - i nZ-S5n—oF :
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er night. The solvent is
distilled off in‘vacuo and the residue is pPartitioned between

150 ml of methylene chloride/methanol (9:1) and 100 m1 of 1N
agueous sodium hydroxide. The aqueous layer ig extracted with
methylene chloride/methanol (9:1), the combined organic ex-
Lracts are dried over magnesium sulfate, and concentrated in

vacuo to give the title compound.

Yield: 3.08 g (90 % of theory), _ _

Re value: 0.40 (reversed phase TLC-plate (E. Merck) , acetoni-
trile/water/trifluoro—acetic-acid = 50:50:1) '

Mass spectrum (ESIY) - m/z = 583, 585 ([M+H]*

Example 14
4f{13—Chloro~4-fluoro~phenleamino]—6—({4~[2—(ethoiycarbonyl);

4—methyl—pipérazin—1—y1]—l—oxo—z-buten—l—yl}amino)—7—cyclo—
Propvimethoxv-quinazoline

A mixture of 500 mg 4—[(3-chloro—4—fluoro-pheny1)amino}:"
6-({4—[2—(ethoxycarbonyl}—piperaiin—l—yl]—1-oxo-25buten-

: l—yl}amlno)é74cycloprépylmgthoxy—quinazoline, 50 ul glacial
aggtig:acid, and 80 ul of an aqueous formaldehyds solution
“f37 weight %) in 5 @1 methanol is treated with 270 mg sodium
triacetoxyborohydride at room temperature., After 6 hours,
insoluble salts are removed by filtration and the filtrate is

concentrated in vacuyo. The residue is made alkaline with 0.1N

-
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Yield: 85 ng (61 %of theory), Melting. point: 140-142C Mass spectrum
(EST')- mz 554, 556 [MOH]' The followi ng conpound is obtained anal ogously
to Exanple 10: -(1).(R) -4- ["(3--Chloro-4-fluoro-phenyl) 28riugopt 2083{ [ 4-
(=3-net hyl - 2-oxo--norpholin-4-yl)-1-oxo-2-buten-I-yl]am no) ' B

- 7-cycl opropyl - net hoxy- qui nazol i ne Mel §bgg._poi nt: 192C Mass spectrum
(ESI-) : mz = 538, 540 (MH Exam e J] 4- [ (3-chloro-4-fluorophenyl)

am nol .- 65 4- { N- et hoxycarbonyl) - methyl] -N- (2- (rmethyl carbonyl oxy)
et hyl ] am ‘ﬁ%‘?é’ﬁl?ioﬁaé%&%u{lgﬁrqxidp ‘ebluateti &n@n@ifﬂficd(?ecg”lﬁt%at glytic
anount's cicetateet lyé - combihaapykk dioe aggquged to 25.0 ng of" vl
4-[(3--crﬁﬁ@-£ﬁilé@ﬂgggtf- n%{l ), am noT - 6- J(?fj T magseisdxyc antiony| )
met hyl'] -N- (2--hydroxy- e?%? )lﬁnVﬁ%WO~]Thﬁ«pﬁhdnupﬁmdudﬁlhsagq$ﬂf.
-7-cycloﬁnopyikuﬂMﬂdhquaﬁﬁgggﬁmimghi%%fgIQ of . net hyl ene chl ori e.lfﬁe
reacti on gfagot U(gj) it $td ri%pl over ni ght at- &t et espelangréanednthien
eva- .porated to dryness. &2t ude product is purified by ~chronmato--

graphy ofigid1i3%0 g8 A o titeswgihyl ene chloride, follo- wed by =
met hyl en&.chbopvdesmethangk1(9,.1).,as eluant. Yield: 150 ng(56 0 of theory),
Mel ti-ng ‘gpai t:%%E§2C'26 Aﬁgugte%égg acqgoate fprhapekts wmi1)ESI ) : - mz
614, 616 b%ﬂ]s AP EBL 4 m/g3=Cheor o597 f [miggo- phenyl ) amino] -6- [.(4-

f4 - (bénzyl oxycarbo- : _
uten-1-yl)amno]-7-cyclo .500 ng of

nyl ) met hgkdmph g€ gzi n-1. -y1}-1-oxo-2-b

4- ["(3-chloro-4-fluoro-phenyl) amino] -6=f [4- (pipera-

‘- ey . - . : - : . :
: I(? Chlgro 4 fluorg—phenyl}amino]—s—({4—[2—(etho£?cérbonylf
—(methylsulfonyli-piperazin—l—yli-1~oko—2—bu£en—1—1} i
'j—cyolqpropylperhoxy;quihazolinp | e

amino]-6—({4—[2—(ethoxycarbonyl)—piperazin—l~yl}—1—bxo—
Z—buten—l—yl}amino)—7—cyclopropylmethoxy—éuinazoline and

?.20 m% triethylamine in 5 ml of methyléne chloride is cooled
in an_lce/water bath, and 8o g4l of methanesulfonyl chlorid h
are added dropwise. The reaction mixture is stirred for on:

a slightly yellow solid.
Yield: 395 mg (70 % of theory).,
Melting point: 170-173°C _
' Mass spé¢;rum (ESI’L;-m/z = 681,663 [M+H]"*

Example 36

[(3-Chloro-a fluoro—phenyl)amino]-s-[(4—{4-[2—(ethoxycar—

-bonyl)jethyl]—piperazin~1—yl}—l—oxo-z—buten—l—yl)amino]-

2?¢YC19PIOUY1mPfh°XV—ﬂUinazglinp




zin-1-yl) -.l-o0oxo0-2-buten-1-yl] am no) -7-cyclopropyl net hoxy-qui- nazoline
are ‘dissolved.in 5 mM of acetonitrile, and 0.35 m of . triethylamne .

fol | owed by ‘0.17 nl- of benzyl “bronmp-acetate. are added drEpwIsE 2903 oom
tenperature. The reacti:on m xture is stirred for approxi mtely 45 m nutes
at roomtenperature and then concentrated in vacuo. The solid residue is
triturated with water and filtered of¥2% The crude product is purified by
col um.chronat ography on silica-gel with methylene chlori- de/nethanol -
(20:1). fxddwo ) tallization fromethyl acetate.. Yield: 380 ng.(59
0 of theor y)@l\)ﬁ?éﬁgé%ﬁ n‘krzl kivgiiod I\ﬂa&é tHfe @Fusin ERSIGUCE i DuEiBERg 659

[MH The foblwm nghoonponmeepiar exohdiained gnal agously to Exanple 12: (1)
4- [ (3-ghsu0ididd ypg@;@ﬂegyg%. i gl -6- 1~ (Z’fgi 4.‘“%%’_3}?@@08%?:1- |
car bonyl ) net hyl | . - pi perazi n-1- ‘I]}- - FAewe: Bive rrelcryisFaniliakt ion from
7-cyclo %tmqui nazoline Rf value: 0.50 (silica gel, nethylene
chl ori defimsdidtanas mP: (99 MRS SRS yum (ESI") : mz = 645, 647 [MrH (2)
4- [ (3pchl (1@1%;94-1‘_.! Lor o- henyl ) amnol -6- [ (4-{4-- [ (indan-5-y1- .
oxycar bonyl'-:) ~ITE lpﬁ)ﬁn] r}i%e‘ 21 -yl -1 -1-0x0--2-buten-1-yl). amno] -

7- cycl offPEFy IspeCchoxR qusTazel N £ re@s! im | ppGeyried out in

N, N-di met hyl -formam de) R value: 0.52 (silica dgel, nethylene

chl ori dg/ net tjanol += 9:1) Mass spectrum (ESI'): mlz = 685, 687 [M+H' 26
August = (3) 4- [ (3-Chloro-4-fluoro-phenyl) amno] -6- t(4-(4- [

(cycl ohexyl - net hoxycar bonyl ) net hyl | - pi perazj n-1-yl ) - 1- oxo- 2-but én- | -yl ) - .
am no] - 7- ¢ys| @pyQpy | pethoxy-quj nazol i ne (reaction is carried out in '
tetpahxgrf¥uran§ggg’ge% uo%q—p enyl}amlnoJrS—{(4,4—dimathy1- e o

- 4- —[{gthgxycarbqnyl)methyl]—piperazinvl-yl}—l—oxo—2~buten—
1-y1)amino?—7~cyt]opropy]merhoiy—quinazoline |
A mixture of 150 mg 4—[(3—chloro-4—fluoro—phenyl)amino]—
6—{[2—(d1ethoxyphosphoryl)—l—oxo—ethyljamino}~7—cyclopropyl-
methoxquulnazoline and 12 'mg dry lithium chloride £n 2 ml of
anhydrous tetrahydrofuran is stirred for 15 minutes at room

temperature under an argon atmosphere. The mixture is cooled
to 0°C and 43 ul of 1,B—diazabicyclots.4.0]undec—7-ene are
.added. After 30 minutes at 0°C, 84 mg of [4-(1,1-dimethyl-
2~o#o-ethyl)—piperazin—l—yl]—acetic acid ethyl ester are added
and the resulting mixture is allowed to warm to room tempera-
ture over night. The reaction mixture is diluted with ethyl
acetate/methanol (15:1) and washed with water. The organic
layer is directly submitted to column chromatography on silica
| ge; yith'gtPYI aCetapg/methangi {95:5 to 90:105.

vield: 36'mg (21 % of theory),

Melting point: 165-167°C

Mass spectrum (ESI'): m/z = 625, 627 (M+H] "

Example-18
'”4¥[(3iéhloro—4~fluoro-phenyl)amino]-6—{{4—{2—£ééﬁ;¥y§;f£on%l)—

4-(methylca;bonyl)—piperazin—l—yl]—1—oxo—2-buten—l—yl}amino)—
j—cyc1opropy1methoxy-quinaoninp '

0.12 ml of acetic acid anhydride are added dropwise to a mix-
-tqre of 500 g of_4—[(3—ch10ro—4—fluoro—phenyl)amino]—‘“*

- '/‘



Rf value: 0.52 (silica gel met hyl ene chl ori de/ net hanol = 9:1) Mass
-spectrum.: (ESI) 66. 5, 667 [[MtHI4~ (4) 4 [ (3-Chloro-4-fluoro-phenyl)
am no] - 6- [ (4- {4- [ (octyl oxy- 26August2003
carbonyl ) et hyl ] - pi perazi n-1-yl } - 1-oxo=2-buten-1 -yl ) am no] -

7- cycl.opr opyl met hoxy- - qui nazol i ne (reactl onis. carried out in
tetrahydrofuran) R val ue: 0450 (S|T|:l:%1 gel, methyl ene chloride/ methanol =
9:1) - Mass spectrum (ESI'") .: ln/z = 681, 683[I\/H—I] (5) 4- [

(3-Chl ofofflaf [mor@t}mbﬁpaég} (hexyl oxy-

car bony{ )y %\_}d% eraz n]D 1-y %< ILBZZ(JbrhtJErP-’*] yH )R ndtbuten-

7-cycl oprop (ﬁ '8 H EFthWmlrmﬁlimlama oels AEtHY! ene

chl ori de7¥tinakrtine 9111)5 LYk &rmq{ymm E§ch) 3,,.655 [I\/H—I] (6)

4- [ (a:lcaﬂ Qf Detdrdd uQL os&h@gid) Aamnoj .- 6- rlfg'd%t “? T af B - nyl)

-4- [ (et hoxycar bonyl)rre v - i e af’ior‘llrlagﬂ}o Fcﬁéﬂ—]@wetﬂjtkan -one

1-yl ) a gy - LRSI Exy Wasihesz oliithe wateact i I%deﬁlﬁaé{t% &ed out |;1
anol = 9:1

t et r ahydnef u:rlzirm)rllaf \E&iluft 09,60 I g acet at e/ met
Mass. cgpl%gartté@ G Ie)va n121 8 é(%%ld..lo% Egn%f%? 4 fAngbrupheny| ).
ami no] E hS%ydecaFE@HQF) isppopyilfl edpitgercaaivin -y}

-1- oxoctlrbmaenglraphy aﬂil alg]: c p met hox ui nazol i ne (reaction
i s cargpedsqoet with et h?l “Br g%tl)bﬁ%ga{agﬂ?\ﬁ géﬁﬁgf“&ﬁﬂu&mﬂ HI8:& ue:

0.42 (silica %el met hyl ene chI ori de/ ne' t hanol /con- centrated aqueous
ammoni 31€190: 381 1PgMAS$ Speftthentfs|-) : mz = 623, 625 [MH 26 August
2003 < M32¢ingXpoPnt - €182%15£.£3 - Chloro- 4 -fI uoro phenyl) am no) =6 ((4 [2

- th bo
pi l(ogr a@%gcﬁé9?fgﬁ%%xéE§IHut é\vleFy%m 6G)7- zmyﬂl*opropy' “terhrav_rni 4.

The follow1ng compounds may also be obtained analogously to

the preceding Examples and other methods known from the li-
terature:

(1) 4-[(3- -bromophenyl)amino] -7- (3 - {a- [(butyloxycarbonyl)me~

thyl] -piperazin-1- yl}propyloxy)~6 [(v1nylcarbonyl)am1no]—
guinazoline

(2) '4—[(B—bromophenyl)amiﬁo}~74(3—{
methyl]—piperazin—l-yl}propyloxy)—
quinazoline

4- [ (diethoxyphosphoryl) -
G—I(vinylcarbonyl)amino]—

{3) 4a-[(3- bromophenyl)amlno] -7-(2-{

) N- [(ethoxycarbonyl)meth 11-
N~ methylamlno}ethoxy ~6- [(v1nylcarbo !

nyl)amino] - qulnazollne
;4) 4-{(3- -bromophenyl) amino] -7- (3-{nN- [(ethoxycarbonyl)methyl]-
methylamlno}propyloxy)—[(v1nylcarbonyl)am1no] qulnazollne

{(5) a- [(3 bromophenyl)amlno] -7~ (4-{N- [(ethoxycarbonyl)methyl]—

-~ N- methyiamlno}butyloxy)—G [(v1nylcarbonyl)am1no] -quinazoline

(6} .a-{(3- bromophenyl)amlno} ~7~{3- [4—(carboxymethyl) plpera—

zin-1- yl]propyloxy} 6~ [(v1nylcarbonyl)amlno] ~quinazoline




5 m of trifluoro-acetic acid are added drbpwi se to a mxture .of :4.00
4-. g [ (3-chlorb-4-f1liioro-pheny |) amno].=6- ({4- [2- (eth- oxycarbonyl)
-4- (tert-butyl oxycarbonyl) -piperazin-1-yl] --1-o0xo0- - 26 August 2003
2- but en- T-yl } am no) - 7- cycl opr opyl net hoxy- qui nazoline in IS m of nethylene
chloride cooled to 0C7ii.an ice/water bath. The resulting mxture is
stirred for-one hour at OC andthe-n altoet to warmto roomtenperature
over night. The solvent is distilled off in vacuo and the residue is
partitioned7 petxregm .00, t'hyl ene chl ori de/ net hanol (9:1) and' 100 ni
of IN" aqu _§odiun1hyég%fgﬁéﬂﬁﬁﬁ%xgqﬂkd@§ﬁ%n&ﬁﬁﬁeth@ﬁyﬁﬁaéghd¥§ﬂ}me_
met hyl ene ¢ Hﬁﬂﬁﬁﬁﬁqﬁﬂﬂﬂ'Xk&ﬁﬁqpﬁmmqﬁonbim@dd%ayyﬁﬂhé?g tracts are
dri ed oveuigwrmsiium sul fate, and concentrated in vacua-to giXxe FHEHit! e
conmpound. Yield: 3.08 g (90 0 of theory), R value: 0.40 (reversed phase
TLC—pIate(%E. gbgﬁg)b acetgni- trile/water/trifluoro-acetic acid = 50:50:1)
Mass spectFum CESI'Sybromppheny@3ambis] [ Wit mRij. €~ 4- [, (3-Chloro-4-f
| uor o- phetby - N-meBB) 128106847 L2 - ggthg¥§ggﬁggﬁ@%gthXLﬁEPﬁ?Ylbmee i p
raz_n-[-y%iﬁﬁ-?ég:Z-butenml<_l%an1ﬁqf.-VE%QCFOY;b@miRQDF@—métﬁaﬂyng 4- [
(3--ch|0r'-ﬁ-? totBEphenyl ) afi no) S S '
6- ({4- (2- (et hoxycar bonyl ) - pi perazin-1-yl]-1 oxo-2.=buten-
1-yl)am h@y 7-£YEl- th -qu.inazoline, 50 Al glacial acetic acid,
and 80 Alnieq;h }e’af] %}ﬁ%ﬁ?ﬁ o??rfﬁ’f%’iﬂd‘éﬂs‘cﬁ‘u&ﬁ‘bd% [ (propyloxycarbonyl) -
TN Yyiaminoi-ji- [y D L . g
. quinazoline .‘.} 1-ox0-2-buten-1-yl) amino] ~7-methoxy-

-_A(10).4—[(3~bromophenyl}amino]-6-
methyl]fN—methylamiﬂo}-1~oxo—2—b
quinazoline

[(4—{N—{(isobutylokycarbonylf-J
uten—l-yl)amino]—7—methoxy—

(11} 4—{(3—bromqphenyl)aﬁino}_s_[
nyl)methyl]-N—methylamino}—l-oxo;
oxXy-quinazoline

(4—{N—[(cyclohexyloxytarbo-
2~buten~1—yl)amino]~7—meth—

{12) 4f[(3-bromophenyl)amino]—6—
thyl]-N—methylamino}Fl—oxo-z—but
quinazoline '

[(4—{N—[{hexyloxycarbonyl)me-
en—l—yl)aminoj—7—meth6xy—

(14} 4—[(3—bromophenyl)amino]—6—
b0nyl)methy1]—N-methylaminb}
Oxy-quinazoline o

[(4—{N—[(cyclohexylméthoxycar—
—1—oxq—2—buten—l—yl)amino]—ﬁlmeth—

nazoline



(37 weight o) in 5 mM nethanol is treated with 270 m triacetoxyborohydride
sodi-um ybor ohydri de at roomtenperature. After 6 hours, insoluble salts

are renoved by filtration and-the filtrate is concentratq@Ad@ug{mo .The
residue is made alkaline with 0.1N 26 August 2003 - 128 aqueous sodium

hydr oxi de ' Sol ut i on and extracted with ethyl acetate. The combined
extracts are dried 'over nagnesium suI ofate and concentrated in vacuo. The

crude product is purified by colum cﬁromat ography on silica gel with .
et hyl écet ate/nme thanol (90:10 to 85:15). Yield: 350 ny (68 0 of theory)

Rf . 0e) 272 [ ({-soFomophege)l ) amino LByl ta a{:Nt @f(ééﬁs&%bﬁfb 1)

NES 9 93
orzs4s1ﬁﬁ%}§0 phenyﬁ% g%rﬁﬁ}l%?? JZS “tra? [wel(le%ggQE%LﬁehyhmEthp}GMth | sulf-

‘%j”- 25 n- | -y1] -1-0o- 2- buten-1 -yl }ani no) A stirred m xture of
500 ng -[ (3-chl oro-4-fl uoro-phenyl)- amno] -6- ((4- [2- (ethoxycarbonyl)
- pi per gzi-i- 1, Y, ut en- 1-yi
-7-cycl o;;JIr}opyI[In(]ize3 r?r"m‘%fJ}eﬁa’z@ﬁmdl%"%nf@Q&Tﬂ(wm@@mmmn n 5 m of
nethyléﬁ@hﬁﬂloﬂP@@ﬁYﬂaman*}l ~ox0-2-buten-1-yl)amino] -7- methoxy—

qulnazollne '''''

{18) 4—[(3—bromophenyl)amino]—6—[(4-{N—{(éthoxycarbonyl)-
methyl} -N- cyclopropylamlno} -l-oxo-2-buten-1-yl)amino] -
C7- methoxy qulnazollne' ' '

(19) 4-t(3—bromophenyl)amino]-6—[(4~{N-{(ethoxYCarbonyl)me—
thyl]—N—(cyclopropylmethyl)amino}—1—oxo—2—buten—1—yl)amino]—
7-methoxy-guinazoline

(20) 4—[(3-bromophenyl)amino]—6~[(4—{N-[2—{ethoxycarbonyl)-
ethyl]—N—methylamino}-1—oxo—2—buten—l—yl)amino]—7—methoxy—
quinazoline

(21) 4-[(3-bromophenyl)amino] -6~ [ (4-{N- (3- {ethoxycarbonyl) -
propyl] -N-methylamino}-1-oxo-2-buten-1- -y1l)amino] - 7-methoxy-
guinazoline :

(22) 4-[(3- -bromophenyl) amino] - 6-—[(d {nN- [l—(ethoxycarbonyl)—
‘ ethyl] -N- methylamlno} 1-oxo-2- buten 1-yl)amino] -7-methoxy-
qulnazollne

(23} 4-[(3-bromophenyl)amino] - -6-({4- [2—(ethoxycarbonyl) pyr—
rolidin-1-yl] -1-oxo-2-buten-1- -y1l}amino) -7- methoxy qulnazollne
{24)_4-[(3—bromophenyl)amino]—6—({4—[4—(ethoxyga;boﬁ?l)—pipe-.
rldin—l—yl]—1-oxo—2-buten-l—yl}amino)—7—metho£y;QQiﬁazoline

{25) 4—{(3—bromophenyl)amino]—6—[(4—{4—[(ethoxycarbonyl)me—
thyl]—piperidin—l—yl}~1—oxo—2—buten—l—yl)amino]F74methox§—
gquinazoline



in an. ice/water bath, and 80 gl of nethanesul fonyl chloride are added
dropwi se. The reaction m xture is stirred for one hour at O0C and anot her
two hour's at: room ténperature: Aqueous work-up followed by &@dusrdoo3 -
chromat ography on'silica gel with nethylene chloride /nethanol (97: 2)
gives the title compound as a slightly yellow solid. Yield: 395 ng (70 O
of Iheory) Mel ting point: 170-173C-Mags. -spectrum (ESI “)-:. mz =
661, -: 663 [N%Fﬂ Exame K 4- [.-(3-Chloro; 4-f | uoro-phenyl) amno] -6--[ (4-
(4-. [2 (et. hoxycar- bonyl) -ethyl]
-plpera2|§#él yl%-l 0XO0- - 2- but en-1| -yl ) am nol A m xture of 200 nmg of
4-1(3-chl 41 | (oregpiestyd ) oD} 80 no 66— 47, (Pl PELazi N-1 -

: {(L‘ tRLoens ?Fa&‘%ﬁ/qbfﬁe’%d 0.11

- 1- 0X0- 2 7- cycl yl :
i of et g B R e B arel R Dnes sy Thei 50

: 26 Augu§P1§55§’31¥29 vent is evaporated in vacuo and the crude product is
purlfled by col um chronatography on silica gel with methylene chlori-
de/nethaq 5)(35 iBtgrQO 1 94I wed by recrystallization from -diethyl
ether. Vierd: iid BERE=3r 1 rsimp] -6 Wela- (g lb(@stlﬂobcybﬁ%bfbﬁ €) Miss
spect r unFREST - F-methVia@ﬂﬁsdéiﬂ.dﬁﬁiﬂ Hexdn (33" é%L gluorg henyl )
am no] -§uihakhiidedi nethyl--"4- (4.- [ (e thoxycar onyI NS 3
- pi perazin-1 yl}-1-oxo-2-buten- A mxture of 1'50 ng 4--

(3- chlorg 4-fl uoro-phenyl) amno] 6-f [2 '

- (di et hok3®hosphias ybyemopken Hhﬁhhﬁ ng) 7= r met hoxy- qui nazol i ne

and 12 qgmgiy n% glchhorg§é in gn ¢ {(Bax%ygqeggxfg?? %k@@an is

‘stirfred for es at mt 8- “Propen t-yl)amino] -7-methoxy-
: qulnazollne

(29) 4—[(3 -bremophenyl)amino] - -6-({4-[3- (ethoxycarbonyl) -4 -me-
thyl-piperazin-1-yl]-1l-oxo-2-buten-1- -yl}amino) -

7-methoxy-
gquinazoline ’

(30) 4-[(3- bromophenyl)amlno] 6-{(4-|N- [(dlethoxyphosphoryl)~

methyl] -N- methylamino}-i-oxo-2-buten-1- yl}amino] -7- -methoxy -
qulnazollne

(31) 4-f[(3- bromophenyl)amlno] ~6-[(4- {N [(ethoxycarbonyl)me—

thyl] -N- methylamine}-1-oxo-2- -butyn-1-yl)amino] -7- -methoxy-
quinazoline

{32) 4-1(3- bromophenvl)amlno] -6-[(4-{
ethyl]-N- methylamlno}
quinazoline

N- [2—(ethoxycarbonyl)—
~l-ox0-2- butyn l-yl)amino] -7- methoxy -

{(33) 4-[(3- bromophenvl)amino]—G {{a-{N- [3—(ethoxycarbonyl) -pro-

pyl]l -N- -methylamino}-1-oxo0-2- -butyn-1-vy1)amino] -

7-metho -
zoline | e

e

(34) 4~[(3—bromophenyl)amino]—6~{[4
methyl] -N-methylamino}ethylamino) -

amino}-7-methoxy-quinazoline

—(2—{N—[(ethoxycarbonyl)—
1.4-dioxo-2-buten-1-y1] -



tenperature under an argon atnosphere. The mi xture is cooled to OC and 43
E.r.l1-of 1, 8-diazabicyclo [5 . 4 .0] undec-7-ene are added. After 30

m nutes at 0C, 84 ng of [4-(1;1-dinmethyl- - 26 August 2003

2- oxo-et hyl)-pi perazin-1-yl]-acetic acid ethyl ester are adde and the
resulting mxture-irs allowed to warmto roomtenpera- ture over night. The
reaction m-xture is diluted with ethyls, acetate/ nmethanol (15:1) and washed
with water. The organic |ayer is directly submitted to colum
chromatography on silica gel with ethyl acetate/methanol .(.95:5 to

90: 10)". (3Fkl4+ [G‘a-blugnqmén}ol)ca‘mmméerey){ [kl (i r{gr nm—r{tc_thlgﬁ@cla@z)gnyll\pss

spect I RIS - e el an 625 o 427

(3=~"hl or | yor o- phaenﬁlyl) amno| é)-)lﬂ(l( %ano( &t E’b&fé&ﬁbé’wﬁml 4- _

(rret hylrb% li}"x}b"cﬁb’rr?ﬁ Hiney| ] - 1-oxo-2-buten-1-yllamino) - 0.12 n of

acetic acid anhydr| de are added dropvm se to a mx- ture of 500 ng of -
.4-1(3 yOr0 . 26_A t 2003 - 130 . 6- ({4-

[2 (etﬁﬂxycéar@%ngﬂ RSl p{é%lé»ia{ ﬁnT?yF]' s 25%0@ %u?tgﬁxycarb‘:’ﬂyl) -
yl)arﬁ d—mmlrmt m;vyd]ammaml—llne -dndxo- ngm;eatl tniet ‘hyl ami rie

inb5 manafnd‘;etﬁﬁegm@xghl rlhg%qrmgc The Feac- tion mixture is stirred for
one hour at OC foll owed by' one hour at roomterrperature washed with

wat er, concentrated so- diumchloride solution,. dried over nmagnesi um
sul fate(B'Fa\nd: -ddA-brentpatedl) aminarue- {Hl,f;e;r [pﬁ@gﬁg;w@r}pgﬁyiz ed by

| UM e a h te/ et h 98:2 't
555 "oy g SofeERoafind PRy Bhest] Ty iR Stggzl*?g%b Vs
Spectr@WPE r'7ymer=‘r¥19>%f'-ezsna69?n[xwwu + -

(38) 4-{(3-bromophenyl)amino] -6-{ [4- (3~ {N- [ (butyloxycarbonyl) -
methyl]—N-metthamino}propylamino)—1,4—dioxo—2—buten—1—yl]—
amino}-7-methoxy-quinazoline : :

(39) 4-[(3-bromophenyl)amino] -6-{ {4- (3- {N [(cyclohexyloxycar—
bonyl)methyl] -N- methylamlno}pr0pylam1no) 1 4-~dioxo-2-buten-
1-yllamino}-7-methoxy-quinazoline

(40) 4-[{3-bromophenyl)amino]-6-[(4-{3- [2—(ethoxycarbonyl)
pyrrolidin-1-yl]propylamino}-1,4-dioxo-2-buten-1- yl)amlno]—
7-methoxy-quinazoline

(41) 4-1(3- bromoPhenyl)amino] -6-{(4- [3-(2- (methoxycarbonyl)—
"-plperldln 1- yl]propylamlno} -1,4-dioxo-2-buten-1-yl)amino] -
7- methoxy guinazoline

(42) 4-[(3-bromophenyl)amino)-6-[(4-{3-[4- (ethoxycarbonyl) -
piperidin-1- yl]propylamlno} 1,4-dioxo-2-buten-1- yl)amlno]—
.7-methoxy-quinazoline

(43) 47[(3—bromophenyl)amino]—6—[(4—{3—[3—(ééﬁ;¥;55rb6nfl)- .
piperidin—l—yl]propylamino]-1,4—dioxo-2—buten—1~y1)amino]—
7-methoxy-quinazoline



The follow ng conpounds may al so be obtained anal ogously to the preceding
Exanmpl es and ot her nmet hods known fromthe |li- terature: (1) 4- |
(3-bromophenyl ) .am o] -7- (3-- {4 [ (butyl oxycarbonyl) . B August 2003
thyI] pi perazi n-1-yl } propyl oxy) - 6-[ (vi nyl car bonyl ) am no] - qU|nazoI|ne (2)
"4- [ (3- bronophenyl) amino] -7- (3- {4- [ (diethoxyphosphoryl) -

met hyl'] - pi perazi n-1-yl } propyl oxy) -6-[{rifyl carbonyl ) am no] - qui nazoline (3
) 4- [ (3 -bronmophenyl) amino]. -7- (2- (N [ (e.thoxycarbonyl) me thyl ] -
N- - met hyl no ethoxy) -6-"[ (vinylcarbonyl) am no] -quinazoline (4) 4- |
(3 -bro @ﬁ‘e’ l?mmnheml)[am[ncaetwsmmm D(r&tﬂwﬂcaﬂ}kd?ﬁ}lhy' amino

} propyl mext)hyll[ p(ﬂﬁéwdzcﬁibpgﬂ}) I%B &o;jg;p%%ﬁé' ot t2h>}:r1.]ten 1-y1l] -

(3-bronop] g 32%3

N- et hyl am no but Y6 ¥HQﬁﬂ¥%¥%onyl) amino] quinazoline. (6) . 4- [

(3-bromophenyl ) am no] -7- {3- (4-.(carboxymethyl) -.pipera- ‘ -

zin-1- yluggqpr glbg rbonyl) am,nol U|nazoI|ne 26 August 2003 -
QX ool hg%éﬁ?amln%i % {q 6% { |

131 & i br omo EtPoxycarbonyl)_
(dlethOXVEﬁB & Opﬁpfrﬁéln -1- Yl}PrOPYlamlno) -1,4- dloxo 2-buten-i-ylj -

thyl] - plpmnazlnqﬁan&kn&@@ﬁloxy) 6- [ (1- 0x0-2-butyn:1-y1l)amno] - qU|nazoI|ne
(8) 4-" [ (3 -bronophenyl) amino) - 6 - [ (4 - {N- [ (nethoxycarbonyl) ne -
t hyl ] - N-net hyl ami no) -1 - oxo- 2- but en-1 - y1) am no] - 7- met hoxy qU|nazoI|n e. (9)
4 - [ .(846brembplichyppaphanyl) adino] -€41{a{Rs- [ 24 psORYL. Wﬁﬁ
uifazol i ne

thyl] rot 5 sadrbptensi-y1 ks
?ﬁO)y | r(g}\éﬂgmﬁﬁ?}opﬁ}én% 59 é% %g] £ grat % )26@%\'\?1* (Yﬁ@b{ﬁ% oRyia-bony| )

- nethyl %%thylanlno} 1- oxo- 2- buten I-yl)anlno] nethoxy _qui nazoline

(47) 4-[(3- bromophenyl)amlno] -6- {[4 {N- {1 [(ethoxycarbonyl)me- '
“thyl] - ~2- {ethoxycarbonyl) - -ethyl}-N- -methylamino) -1-oxo-2-buten-
1-yllamino}-7-methoxy-quinazoline

{(48) 4-[(3—bromopheny1)amino]-6—{(4—{N—[1,2—bis(ethoxycarbo—
nyl)—ethyl]—N—methylamino}—l—oxo—z—buteh-l—yl)amino}—7-meth-
oxy-quinazoline

(49) 4-[(3- bromophenyl)amlno} 6-{fa-(N- {[{ethoxy)(methyl) -phos-
phoryllmethyl } -N-methylamino) -1-oxo-2-buten-1- yl]amlno}—
7-methoxy-quinazoline '

(50) 4-[(3-bromophenyl)amino] -7- (3—{N—[(isobutyloxycarbonyl)me—

thyl] -N- methylamlno}prOpyloxy)—G [(vinylcarbonyl)amino]—quina—

‘zoline

(51) 4-[(3-bromophenyl)amino] -7- —{N—{(cyclopentylokycarbon—

yl)methyl]4N—methylamino}propyloxy)e6—[(vinylcarbonyl)aﬁino]—
- quinazqline I

(52) 2-[(3- -bromophenyl}amino] -7- {3-1{2- {ethoxycarbonyl) pyrro-

lidin-1- -yllpropyloxy}-6- [{(vinylcarbonyl)amino] - ~quinazoline

(53) 4-[(3—bromophenyl)amino]—7—{3-[2—(ethoxycarbonyl)-pipefi—

@in-l—yleropyloxy}—G-[{vinylcarbonyl)amino]—quinazoline

o
-
.‘,



(11) 4 - [ (3 -bronophenyl)amno] - 6 - [ (4 -{N [ (cycl ohexyl oxycar bo-
nyl)methyl] -N-npethylam no} -z-oxo-2-buten-|--yl) am no] -7-neth-
oxy-qui nazoline.(12)" 4-[(3-b" = ronophenyl)am no - - - - 26 August 2003
]1-6[(4-{N-[(hexyl oxycarbonyl}ne ‘ o
t hyl ] - N-net hyl am no} - | - oxo- 2- but en- 1- yl ) ami no] - 7- et hoxy- qui nazol i ne (13)
4- [ (3-bromophenyl) amino] -6-.[ {4- {{Ne [- (cycl opropyl nmet hoxycar -
bonyl ) net hyl ] - N- net. hyl am no} - 1- oxo- 2- but en-1 -yl ) am no] - 7- net h-
oXy-qui nazoljne (14) 4- [ (3-bronophenyl) amno] -6- [ (4- {N [
(cycl ohexﬁiﬂr;et hC}%car- _ ' ] ' '
bonyl ) net ] AN-ldt-fwroawphehyl) awondi byt en- xylc)am -J' -neth-
OXY- qui nazf ian(erthpf%Etﬁ'?ﬁongghiQ%lﬁ) 3%1 ig]. FELGWFE;P/‘%’T?’Q-E‘%E’PWMHI' no} [
(4 [N [?ug e yl oxycar bonyly  RECPY198¥ b= 6- hivanvicarbaniyhdhms fomet hoxy- qui -
nazol i neT'282AR448E 2003 - 132 (16) 4- [ (3-bronophenyl) anino] -G i (4-
f N [ (ethoxycarbonyl) - nethyl]-Nethylam no}-1-oxo-2-buten-I-yl)an no]
- 7-met hoxyzy guikpazoline (17). 4- [ (3-bronophenyl) amino] -6- [ (4-- {N |
(et hoxycg?ggmgl. P?{fr’é?rﬂ%}}eq%’ﬁﬂ%ﬂ%m?m93= 4 okbethduatenrbon ) ) @ e] ) - 7-t
t hoxy- R RBYeF+mel {18)prepyld:a, oronpphasiyl )2 4 G081 Gy o AN 0
(et hoxycasbomy!) - nethyl] -N-cyclopropylam n%?ﬁ- 1- ox ol 2- B R 194 92 ani noj
- 7-nmet hoxy-qui nazoline (19) 4- [ (3-bronophenyl,) amno] -6- [ (4-{N [
(et hoxyc(?r b}onyl) me- ' :
t hyl T - N-(&yic | 4ol (Gpydrmaidiple hanh) Bak 1,L10%0-2- byt en-1 -yl ) am no] - .
7- et ho&'ﬂéﬂ%‘)—lf—%}pm ?f) \ nb19%9+(%: l?-l"i.'ﬂeth&gyc_arl::onyl)metl'lyj_]'_

K . ST “PYLlOxy “6—[(l-oxo-z,4—hexadien—1wylhamino]_:

gquinazoline ' : -

>

{57) 4-[(3-bromophenyl)amino]—7—(3—{4—[(ethoxycarbonyl}methyl]—

pl?erazin—l—yl}propyloxy)—6—[(3—phenyl—l—oxo—z—propen—l-yl)—
amino] -quinazoline )

-{58) 4-{(3—bromophenyl)amino]—7—(3-[4-[(éthoxycarbonyl)methyl]—

plperazin—l—yl}propyloxy)-6—[(1—oxo—2ubutyn—1—yl)amino]— uina-
zoline ;

(?9) 4—[(3~bromophenyl)amino]—7—(3—{4~[(ethoxyéarbonyljmethyl]—
plpera21n-l—yl}prppyloxy)—6n[(1—0xo—4,4,4—trif1uor—2—buten—
1-yl)amino] ~quinazoline

| (§Q{‘4—[(ijromopheny})a@inoli7j(3—{N-{(ethoxydarbonyl)methyl]-
N-methylamlno}propyloxy)~6—[(1-oxo~4,4,4ftrif1uor—2—buten- '

‘1-y1l)amino] -quinazoline

(61) 4—[(ij?omophenyl)amino]-7—(3f{N~[(ethoxycarbonyl)mé&hyl]—
.N-mgthylamlno}propyloxy)-[(l—oxo-z—buten-l—yl)aminb];quinaé
zoline -

- -

;sg) 4—[(3Tpromophenyl)amino]—7—(3-{N—[(ethoxycarbonyl)methyl]-
—methylamlno}propyloxy)—[(1~oxo—2—butyn—1~yl)amino]—quina-
zoline '



(20) 4- [(3-bronmophenyl) amno] -6- [ (4-{N- [2- (ethoxycarbonyl) - ethyl]
- N- et hyl ami no} - 1- oxo- 2-but en-1 -yl )am no] -7-met hoxy- quinazoline (21) 4- |
(3-bronophenyl) anino] -6- [ {a-{N- [3- (ethoxycar)Don.yl )26 August 2003
propyl ] - N—nethylanlno} 1- oxo- 2- but en- 1-yl ) am no] - 7- met hoxy-- qui nazol ine
(22) 4- [ (3-bronophenyli) amno] -6- [ (4-{N [1- (ethoxycarbonyl) - et
hyl ] - N-met hyl am no) - 1-o0xo0-2-buten-1-yl hami no] -7-me.thoxy- quinazoline
(23) 4-[(3-bronophenyl)am no] -6-{{4-[2-(ethoxycarbonyl)-pyr- . .
rolidin-1- Iﬂ) % 3ﬁ3 érbuten 1-y. 1}-ami no) - 7-net hoxy- qui nazol i ne (24) 4- |
(3- bronDphenyI) omgpheny )lenébtﬁexyeéNBmethoprB%bonyl th 1]
r|d|n----VIFezhwi@manmpeﬁpyiwiyanqmgloxg gegh Bé% QU|nazoI|ne Z?g .
[ on

(3- bronophaRwk)caaLR0] -6- [ - [ (ethokycar ) Smins1.
thyl]-piperidin-I-yl}-1-oxo- 2 buten 1-yl)am no]-7- nethoxy qui nazol i ne 26

August 2003_ - 133 (26) 4- [ (3-bronophenyl) amno]. -6- [ (4-{4- [

(ethoxyca(ﬁ@hyi}ﬂﬁs b
nyl[] (gl E@Eﬁopheny%l)li%m%%%e %ﬁ:‘{%{)}ﬁ yi}')}i?@ rﬁgmwa?mmbrﬂel (27)
- N- met hy | FRY Ty 1ndzokine?- hex én- I-yI) am no] -7-met hoxy- qU|Hg§§ITHe '.8) 4-
[ (3- bronDphenyI ) amno] -6 [ (3-:{1- [ (ethoxycarbonyl) nme- thyl] -p"-
peridln g QX0- 2- ropen | -. y1) am no] -7-net hoxy- qui nazoline (29)
4- [ (3- gqiz riolr% Slfﬂbré’l‘?ioﬁ’ I8 a(ﬂ@nol F8- {(let-higxyqaebanyh)-a4) %S, Afes

thyI pi p rrN—mddhylaQ&@n%nQﬁm_ﬁ 1y%§gﬂFno -7- nethoxg quinazoline (30)
4- [ (3 enyl ) “am no] CEERGxy e $PH&0) Hauina-

nmet . hyl]gi+ ylanlno) -1- oxo 2-buten I-yI)anlno] - 7-met hoxy- -

(66) 4-[(3- chlorophenyl)amlno] 6- [(4 {N-

thyl] -N-methylamino}-1-oxo-2-buten-1- -y1)
nazoline

{(ethoxycarbonyl)me—

amino]—?—methoxy—qui—

(67) 4—[(3—chloro—4—fluorophenyl)amino]—6—[(4
bonyl)methyl}—meethylamino}
OXy-gquinazoline

-6- - {N- [ (ethoxycar-
—1—oxo—2—buten~1—yl)amino]-7—meth—

(68) 4-[(3- -methylphenyl)amino] -6-[(4- {N-[¢( ethoxycarbonyl ) me-
thyll-N- -methylamino}-1-oxo-2-buten-1- v1l)amino] -

7—meth6xy-
quinazoline .

(69) 4-[(3- trlfluoromethylphenyl)amlno] 6-[(4-{N-[{ethoxycar-
bonyl)methyl] -N- methylamlno}

1 -O0Xo-2-buten-1-yl)amino] -7~ -
OXY~ qulnazollne - : - | e

(?0) 4*[(3—ethynylphenyl)amino}—6—[(4—{N-[(ethoxycarbonyl}-

methyl]—N-methylamino}~1—oxo~2—buten—l~yl)amino]-7—meth6'
quinazoline | A o

w(71)u4—[(3—cyanophenyl)amino]—6—[(4>{
thyl}—N—methylamino}~1—oxo-2—buten—1
quinazoline

N—[(ethék&éérboﬁyi)me—
-yl)amino]—?—methoxy—



qui nazoline (31) 4- [ (3-bronophenyl) amno] -6- [ (4- {N |
(et hoxycar bonyl) ne- N : o _
t hyl ] - N- et hyl am no}- 1- oxo- Z--but en- | -yl ) am no] - 7- et hoxy- 2gWugagtdioose (32)
4- [ (3-bromophenyl) amno]-6- [ (4- {N [2- (ethoxycarbonyl) - . )
-et hyl ] -N- net hyl ani no) -1- oxo- 2- but en- 1-yl ) am no] - 7- net hoxy- qui nazol i ne
(33) 4- [ (3-bronophenyl) amno] 6-[-(Z3§N-[-3- (ethoxycarbonyl) -pro- pyl]
_N_met hyl am no} -1.-o0x0-2-butyn-1-yl) am no]  -7-methoxy-quina- zoline (34)
4- [ (3- phenyl) .amno] -6 { [4- (2-(N [ (ethoxycarbonyl) - nethyl]
- N et hy(%z?ﬁ”‘r%og;(?t H%:Ezé)rﬁyﬁ:] =YL ) AR 60 i€l Eédthoxycarbonyl) -
ani no) - PefRHAx-qeitiadeinine 126, -Agist -1IRAQ3, - 4-
(3- brongphenyb)iaw@ nc] -6-([4- (2-{N [2- (egﬁﬁgéégﬁg%ﬁyfyhﬁt@Pﬁﬂj
- N-net hyl am no} et hyl am no) -1, 4-dioxo-2--buten--1-yl] am- _
no}--?-gethoxy-quinazoline (36) 4- [ (3-bronophenyl) amno] -6- { [4-- (3-
{N- [ (é7ROxyedrboayl)Fiusebpykh :hyh apino) _propyl ami no)
-1,4-diﬁégh§l?yﬁggééh &L-.a ﬁno}?g?gg% éiy?agﬁﬁa§§|ﬁﬁsggé#ycarb?nxl)-_
(3-bromophenyt )’ am..no}/' : @l?g} 47~ PEO[ R bpteret hyky saibohy ) methoxy -
met hyl |SYERBEPYIBR no) propylam no) -1, 4-di oXxo-2-buten-1-yl] |
am no} - 7- met hoxy- - qui nazol i ne (38) 4- ((3-bronophenyl) amno] -6-{ (4-
(3-{N ][5 [bu t gxyca-rbonyl) - methyl]-N-nethylam no) propylanm no)
21, 4-di %&‘%’ ﬁbh%lge‘%?’?\{-m]i- Fegplenet gl 620k i 18- [ (@Noxycarbo-
4-E(B-bn&MmﬁﬂﬁﬂﬂDfﬁnmmﬂhyf&diﬁb13¢{$k$(§ggﬁg%ﬁgy%8§ycar< o -
bony])Qgﬁhyididgéq¥iy&lanlnQ)propyIanlno)-1,4> I ox. 2-BltHH-~7-meth-

- nmet-ho : R

1-yllam no}-7 Xy-qui nazol i ne

- (75) 4-[(34chiorophenyl)amino]—7—(3—{4—f(ethoxycarbon?lyme—'

thyl]~piperazin—l—yl}propyloxy)—6—[(vinylcarbonyl)amino]—
guinazoline

(76) 4—[(3—chloro—4-fluorophenyl)amino]-7-(3—{4—£(ethoxycar—
bonyl)methyl]fpiperazin—1—yl}propyloxy)—6—[(Vinylcarb0nyl)—

amino] -quinazoline

(77) 4—[(3—brqmo-4—fluorophenyl)aminol—7m(3—{4—[(ethoxycarbo—

: nyl)methyl]—piperazin—l~yl}propyloxy)—6~[(vinyicarbonyi)ami—
nol -quinazoline

(78) 4—[(3,4—difluoropheny1)amino]—7—(31{4~[(ethoxycarbonyl)—

methyl]—piperazin-l—yl}propyloXy)—6—[(vinylcarbonyl)amino]—
" quinizoline B . |

(?9? 4—[(3—cyanophenyl)amino]—7—(3—{4—[(ethoxycarbonyl)methyl]-
plperazln—l-yl}propquxy)—6—[(vinylcarbonyl)amino]-quinazaline

(80) 4~E(B-methoxyphenyl)amino]—7—(3—{4—[(ethoxycarbonyl)me- '

, -thyl]—piperazin—l~yl}propyloxy)—6—{(vinylcérbbnyiyaﬁino}-
quinazoline



(40) 4- [(3-bromophenyl) amno] -6- [(4-{3- [2- (ethoxycarbonyl) -
pyrrolidin-1- yl]propylanlno} .1, 4- di-oxo- 2-but en-1-yl )am no] -

7- met hoxy- qui nazol ine (41) 4--{ (3-bronophenyl) amni no] -62&A¢ﬂm{3xm(2-
(et hoxycar bonyl) -

pi peri din-1- yI]propyIanlno} 1, 4- di oxo- 2- buten-1-yl )am no] - '
7- net hoxy=qui nazol i ne (42) 4- (- (3 bronqg@enyl) anlno) -6- [ (4-{3- [4-
(et hoxycar bonyl ) - :
pi peri di n- I-yI]propyIanlno} 1 4. - di oxo- 2- but en- 1 y1l) am no]"’

7- ”Ethoxy(ﬂﬂinaZQKBHﬂe@ﬁglpﬁén@a3aﬁﬁﬁamphe@¥LI4aTkQQLox§Ea£béﬁ§ifﬁel3-
ot o LR B R RS BRK 25T B b eormel arsiase] 2003, -

135 (44)q‘ﬂln?zP33111ﬁrormphenyl) amino] -6- { [4- (3- {4 [ (et hoxycarbonyl)

- methyl ] - pi perazin-1-yl } propyl am no) - 1, 4-di oxo- 2-buten-1-yl]-

am no} 7 ho‘i(y i haz ilne (3-bronmophenyl ) am no] -6- { [4- (3
> i b

{4- oxych orth uoﬁ%‘%‘ﬁ(}}‘]’lmﬂ?%h‘%‘l‘wq yT3 profAAd G ahepaysdax -
4--di oxo@mmﬂhwll ~pipataein-QuyDpzobpEotAh)e 4f (didA chrmaieny! )

am no] %ml[nc(]4—q1{:|.3na:£cgb}lg§t hoxycar bonyl ) - pyr

rolidin-1-yl]propyl am no 4-di oxo- 2- but en-1 -yl ) ani no] - - qui na- zoline (47)
4 [ (3-bronophenyl) anmino] -6-{ [4- (N-{1- [ (e.thoxycarbonyl)ne-
thyl]--2- ((sat)hwy{c(awm)rﬁy@mr Nt dyy] -ani q)g %@E%thi}%'ég: n- X} )g\l ] ami no)

-27b|m§t ?gt ﬁ‘é’ciy - IR ‘%418&%4@ Oé)ﬁlr?%hm her{’%gyﬁ’%%gﬂylbatﬂémﬂ =yl ) am noj

- 7- ivet h- @paqddawol i ne (49) 4- [ (3-bromophenyl) amno] -6- {f4- (N { [
(et hoxy) (rret hyI) - phos-

phor yl] h ;} ne | ani_no) - 1- 0xo but en- | -yI | am no} -
- met ho>:r3t8 ||4a dB ﬁ?@?ymoPhenYl)amlno] -cyano-7-{3-{4-[ (ethoxycarbo-
nyl)methyl] -piperazin-1- yl}propyloxy)-G [(v1nylcarbonyl)—am1—
nol] ~quincline

(85) 4—[(B—bromophenyl)amino}—3~cyano-7—(2—{4—[(ethoxycarbon-
yl)methyl]*piperazin—l—yl}ethoxy)—6—[(vinyléarbonyl)amino]-
guinoline

(86) 4-{(3- bromophenyl)amlno] -3-cyano-7-(3-{1-{ (ethoxycarbon-

yl)methyl] -piperidin-4- yl}propyloxy)—G [(V1nylcarbonyl)am1no]—
quinoline

 (87) 4- [ {3-bromophenyl)amino] -3- -eyano-7- (2- {l {(ethoxycarbo;

nyl)methyl] - -piperidin-4- yl}ethoxy) 6~ [(vinylcarbonyl)amino} -
" guinoline '

(88) 4-[(3-bromophenyl)amninoc]-3- -cyano-7- ({1- [(ethoxycarbonyl)—

methyl] plperldln 4-yl}methoxy) -6- [(v1ny1carbonyl)am1no]—
quinotine :

- {B9) 4—{(3—bromdphenyl)amino]—3-cyano—7—(3;{N—[kethoxycarbo—

nyl)methyl]—N—methylamino}propyloxy)—6—[(vinylcarbonyl)amino]—
quinoline



0) 4- [ (3-bronophenyl) ami no] --7- (3-{N- [ (isobutyl oxycarbonyl) me-
] - N- et hyl ami no) propyl oxy)-6- [(vinylcarbonyl)am.no] -quina- zoline

(3- brom)phenyl yam no] -7- (3 (N-[ (cycl opent yl oxycarbdiugust 2003

| ] - N- et hyl ami no) propyl oxy) - 6-f (vi nyl car bonyl ) aneno] - qui nazQ i ne

.-4- [ (3-bronophenyl)am no] -7-{3- [2- (ethoxycarbonyl) -pyrro-

I | di n-1-yl] propyl oxy}-6-[ (Vvinyl car an%h)}am noj - qui nazoline (53).4- [ (3

- br omophenyl ) " am no] -7 {3 - [2- (ethoxycarbonyl) -piperi - :

di n- | -yl(] rir opyl- ox¥) (vinyl carbonyl) am no) -quinazol ine 26 August

2003 - 138) @54)(34 er(D bryibpinenyl )3 ayaRb-77 14 { By { Mechdiycarbo-

h I t
[ Cvi ﬁ??“m?ggg%i’é% o TS b s e °9ykPY§% HemshRRRY] gmanpio) - 7-

(3- 4 { arbonyl) nethyl] - piperaz'i.n- yI}propyI oxy) -6- [

(1- oxo- 2-buten-1-yl) am no] -qU| na- zol i ne (56) 4 (3- brolrmph)enyl) ?m noj
-7- (3- [a( ] |pera2||- -yl }propyl oxy) -6

(1- o§<o 191) 4&9%%8@5%%{? Ehm:] °] q’UCE’ Q‘]STSIN Ffﬁthc(xy&:arf- 4 - 4-
ony| ) n% % m?t TI&sz%thYﬁ!?}lpmJ}pw-@mg:Q-z-&ut[en - yl)amlno] qu n
(3-phen:y:l.1;lel 0xo0- 2-propen-|-yi) - am no]-quinazoliné - (5 8 J[ ?3

- bromophenyl )" am no] -7- (3-f4- [ (et hoxycarbonyl) nethyl ] -

pi pera2| n 1 yI ropyl oxy) - 6-[ (1- oxo- 2- butyn- 1-yl )am no] -qui na- zoline (59)
4-f (3 Demapheolyl) afhino(33~cidno-k- ([%h(?i@yc[at lg%ogcly)can%t hyl] -

| 4 4, 4-trifluor-2- but
D yD) Zﬂﬂé]mﬁuﬁgﬁg?ﬂ%% Rl §°8F8n8pﬁgfa'w¥3£ﬁheﬁm@ 37-Neth-

(93) 4-[{3-bromophenyl)amino] -3- -cyano-6-[(4-{N= [ (ethoxycarbo-

nyl}methyl] -N- ethylamlno} l-oxo-2-buten-1-yl)amino] -7- methoxy-
quinoline

(94) 4-[(3-bromophenyl)amino] -3- -cyano-6-[{4-{N,N- -bis{(ethoxy-
carbonyl)methyl]amlno} 1-oxo-2-buten-1-yl)amino] -7- -methoxy-
quinoline

(95) 4-~[{3- bromophenyl)amlno] ~3-cyano-6-{{4- (2- (ethoxycarbo-
nyl) -pyrrolidin-1- -y1]-1-0x0-2-buten-1- -yl}amino) -
quinoline

7-methoxy-

(96) 4-[(3- -bromophenyl)amino] - 3_cyano-6—{(4-{4—{tethoxy~
'.carbonyl)methyl] -piperidin-1- yl} -1-oxo-2-buten-1-yl)amino] -
7- methoxy quinoline

(97) 4-[(3- -bromophenyl) amino] -3- -cyano-6-[ (4-{N- [(dlethoxy—

phosphoryl)methyl] -N- -methylamino}-1-oxo-2-buten-7- yl)amlno]—
7- methoxy quinoline

" (98) 431(3—bromophenyl)amino]-3-cyano—6—[(4-{ﬁ:f?mu

ethoxycarbo-
nyl}methyl]—N—methylamino}-1—oxo—2—butyn—l-yl)amino}—7—meth—
OXy-guinoline '



_{ [ (ethoxycarbonyl)nmothyl] - N-me=thylam no) propyloxy) -6- [ (1-oxo-4,
4, 4 - trifluor-2-buten- 1-yl)am no]-quinazoline (61) 4 [ (3-bronophenyl)
amno] -7- (3- (N [ (et hoxycarbonyl)m)t hyl] - ‘26 August 2003

N- met hyl am no} . propyl oxy) - [ (1- oxo- 2- but en- 1-yl ) am no] -qui na= zoline (62)
4-[(3- bronmophenyl )am no] -7-(3- N { [(et hoxycar bonyl )met hyl ] -

N- net hyl ami no) propyl oxy) - [ (1-0x0-2-kutyn-1-yl)"am .no] -quina- zoline

: 26 August 2003 - 137 (63) 4= L. (3 bronmophenyl) amno] -7- (3- {N| :

th
(e ? )ﬁzfgﬁg{p)r %{;Se O—F[b(eili’&ﬁ@“@m] héxagizeo—E-{1)2n 0] [ o G ine’
(64) 4- [bqlaflbmmmdnw eatiyiahninG el 210 L Lol o oyoas bony:fl)éne'a_
thyl ]-- N H&g%mag]q ;;L - 0X0- 2 propen I-ffl At n%}e Id-ami -
oXY- quui nazbllne (65) 4 %‘ 3 brom)phenyl) am no] -6- ([2- ((N— [
th bonyl -
(ﬁyl fxﬁ%oggra%[gg}mbw hedy® open;1-ylla no} qy. na- zoline (69)
bt et e rdgadrb oty i

e e A (fEthoxy-
N[( c Fg%?%g?EY%g%ggag]guT% y}a@;ycbﬂ¥;@¥f:%1nethmx¥ QﬂbioEQZBEzéﬁ (67)

(3 chi‘LoYéIEm#PG&)rapMenlydammniolﬁlé(4 (N-T (et hoxycar - bonyl') met hy! |

-N!met ‘hyl am no} - 1- oxo- - 2-but en-| -yl )am no] .-7-nmet h- oxy-qu.inazoline (68)
4-1(3- h -6-[(4-{N th b I -

th3[/l(] nl\l-egr@%ﬂht/) ‘gnfﬁ%%ﬁgf%l@gﬂ@i&nilgamﬁggré?géLg;ym %'Bﬁ?&f}éé}? (69)
4- [7(3- Qwﬁximrqrﬂexm&wtgn%])nca}@rqﬂylaqnmg) : { N, XO( ezt_houten_ )

i- yl]amlno} 7- methoxy qulnollne

(102) 13- [(3 -bromophenyl)amino] -3- -cyano-6-[ (4- {3 {2- (ethoxycar—
bonyl) -pyrrolidin-1- yl]propylamlno} -1,4-dioxo-2-buten-1- -yl) -
amino] -7- methoxy guinoline

(103) 4-{(3- -~bromophenyl) amino] -3-cyanoc-6- {{a-(3- {4-[(ethoxy-

carbonyl)methyl] plpera21n 1- yl}propylamlno)—l 4-dioxo-2-bu-
ten-i-yllamine}-7-methoxy- qulnollne

{104) 4- [ {3-bromophenyl) amino] -¢- {[4-(2-0ox0- morpholin-4-yl) -

1—oxO—2—buten—l—yl]amino} 7- methoxy quinazoline

(105) 4—[(3—bromophenyl)amino]—7—[3—(2—oxo—morpholin—4—yl)pro—

pyloxy]—6—[(vinylcarboﬁyl)aminb]—quinazoline

(10¢6) 4—[(3—bromopheny1)amlno] 7 [3 (2-oxo- ~morpholin-4-y1)

pro-
pyloxyl-6-[(1-oxo-2- -butyn-1-yl)amino] - -quinazoline

(107) 4—[(3'bromophenyl}am1no]—7 [{4-methyl-2-oxo- morpholln—

 6-yl)methyloxy])-6- [(1 OXO-2-butyn-1-yl)amino] - -guinazoline -

~(108) 2~ E(3 -chloro-4- fluorophenyl) amino] -6- [(4 {N-ifefﬁoﬁy—
carbonyl)methyl] -N- -methylamino}-1-oxo-2-buten- l1-yvl)amino] -
7- cyclopropylmethoxy quinazoline



bonyl ) met hyl ] - N- net hyl ami no) - 1-oxo-2-buten-I|-yl)am no]-7-neth-
oxy.--qui nazoline (70) 4- [ (3- et hynyl phenyl ) am no] -6- [ (4- {N |

(et hoxycar bonyl ) '26 August 2003

met hyI ] - N-net hyl ani no} - 1- oxo- 2- but en-| -yl ) ani no] - 7- net hoxy- qui nazoline (7
~) 1 (3 -cyanophenyl) am no] -6 (4 - (N [ ( ethoxycarbonyl) ne -
thyl] - N- met hyl am no} - 1- oxo- 2 but en-J IK Jamno] -7-nmethoxy- quinazoline 26
August. .2003 - 138 (72) 4-. [ -(3 -nethoxyphenyl) amno] -6- [ (4-{N [

(et hoxycar bonyl ) et hyl ] - N—rret hyl am no} - - 1- oxo- 2- but en-1 -yl )am noj

(KI— m[et KBRE) é|t:||[riQZGhELne‘oHLS)flaloibﬁb&ny‘l)lélnfllnbbqr-@PHQQW{izq @—n‘bgg][ 111% (4- ]

t anm no X0-, 2- - but en- am no
S i o gﬁafé} PR R 2 8P6Bﬁén9|FY§hP¥o] e,
(4- (I\I—Pfo%g%%‘éﬁf}e&?fbﬁulﬁ? flﬁyl] N- net hyl ani no} 1- ox0- 2- but en- | -yl ) am no]
- 7-met h- oxy-qui nazol i ne (75) 4- [ (3_chlorophenyl)am no] -7- (3- {4-[

th
Lyl ] RESAPoEYH i”g?}°r° 4r£&9?r%9?%vwapﬁ@apabﬁ§r;éﬁfﬁ@1£<@U¢¢ngxy1ne (76)
4- [ (BhespleryllneubybphEnyethphandhod 71 - bﬁo{-#bx[mé@lim%(ypg,ﬁmo]_ ‘
bony! ) eyl dppb gﬁﬁé&ﬂo?%&ﬁ}?ﬁ.&’?&q?ég) 6- [ (vi nyl car bonyl) - am no]

- qui nazol | ne (7 rono- 4 uorophenyl ) am noj -7- (3-{4- |
(et hoxycarbo- nyl) nmethyl | -piperaz in-1-yl )propyl oxy) -6-
[ (vi nylicerbenyl )3 arhlorare]- qutb;d‘t&)gZIQémjﬂp) &ﬂ_&oﬂ_g.[({(@_,ff mgé%g{ry%%henyl) ani

N0) - Lsory3r) —{p%frr.[of eci)%? :
t hyl 1 &2 TR SRT L ar bl i Hropvelqmnea i
??9) y ]3’[](]0?“3'?' pt?,f;ﬁa%é;{sﬁw pr op ?);yl%?) {TA}E[ (et hoxycar bor?lyl ) met hyl |- zoline _

(112) 4-[(3-chloro- 4 fluorophenyl)amlno] 6-({a- [2 (methoxycar—
bonyl) -piperidin-i- -yll-1-oxo-2-buten-1-y1)amino) -7- ~cyclopro-
- Pylmethoxy-quinazoline

(113) 4—[(3—chloro—4-fluorophenyl)amino]—Sf[(4—{4-{(ethoxycar—
bonyl)methyl]-piperazin—l—yl}—1—oxo—2—buten—1—y1)amino]—7—cyc-
lopropylmethoxy-quinazoline

(114).4—[{3—chloro—4—fluorqphenyl)amino]—6—{(4—{4—[(diethoxy—
phosphoryl)methyl]—pipérazin—l—yl}—1—oxo~2—buten—1-yl)amino]—
7-cyclopropylmethoxy-quinazoline

(115) 4-((3-chloro-4- fluorophenyl)amlno] 6-({4- [3 (methoxycar-
_Ibonyl)—morpholln 4-yl] -l-oxo-2-buten-1-yl}amino) -7- cyclopro-
pylmethoxy- qulnazollne

(116) 4—[(3—chloro 4-fluorophenyl)amino] -6-{{4- (2- -methoxycarbo-
nyl-4-methyl - plperaZLn 1-yl)-l-oxo-2-buten-1- yl]amlno} 7- cy—
. clopropytmethoxy-quinazoline ‘

(117) 4—[(3—chloro—4—fluor0phenyl)amino]—6—{[4-(2—oxo—morpho~
lin-é—yl)—1—oxo—2—buten—l—yl]amino}-7—cyclopropylmethoxy~
guinazoline



pi perazi n-1-yl } propyi oxy) - 6-[ (vi nyl car bonyl ) am no) -::]w 2:_20![ |hn?a] (80) 4- [
(3- net-hoxyphenyl) amno] -7- (3-(4- [ (et hoxycgr bolngl ?am o) y : e
--p-iperazin-1-yl)pro. pyl oxy) -6- [ (vinyl carI ony o] _7_6A3<;ﬂ% ﬁ@%o‘ |
26 August 2003 - 139 (81) 4- [ (3-nethyl pheny )lam) L

[ *(et hoxycarbonyl yme- thyl] - pi perazin-1-yl }propy oxy

(vi nyl carbonyl )am no] -- quinazoline (_8% (3-trifluoronethyl phenyl)
amno.] -7- (3 {4- [ (et hoxycar- bonyl . ) net hyI] : _ aui nazol i ne
- pi perazin-1-:yl}propyl oxy).-.6- [- (vinyl. carbonyl) - amno] -q

(83) 4- [(1(33&)- émg

Cfi't'ﬂe:r'tyd4-afmulﬁh} HenyBrai%io] ica I)_rre-_
thyl]-pi mﬁj’xq;a—idllhtg-l ro_Q,yI) Lg:p j‘:yl aaarlbloorljylézmo{ "E&Mébgfﬁ@
o) e ﬁg’g ahely r}%/?I i/l ?g]r ggﬁyl oxy)-6-[ (vi rg?::ar 30%% am  no)-quinoline
5s) T hy 7- (2- {4- [ (ethoxycarbon- yl)
(85) 4- (3- bronophenyl ) am no] -3-cyano- I . el i v
(36) 41 ‘%ﬁﬁﬁéﬁé'&qéﬁ SR Ao sz, %ﬁ%&?éﬁéhFgét{%exyeambenﬂyi;é%gy|]
E i |)oér| d§“ﬁr@- P-}Lﬁrépy'lléx})roxe-—2[-b(1w:|enyllcgﬂlpamyh)3 }am_gg]:lqﬁg_# ppL ’%/T ]( )
4p[(3 broxpplq&:ﬂnl}a);aiu%ﬁg])-360y?n?\/|7m(/|2cgrlbg§]§|t;10;%/10%] ‘qﬁi ndl ine (.88) 4-
- pi'peridin-4-y et hoxy) - ] ot bony!) < et hyi ]

h | ),am no] -3-cyano-7- ((1- (et hoxyc y ]
[pu(ﬁe:)r ggggoﬁnz_y)[}mmw 46f11[10f&bﬁ¥ﬁ§;f‘f nﬁ(é{,})e tﬁgwlgj %O aujnol i r;{el -(89)4.

ozmp,g@ ano- 7- (3 (N-
Lyl(?rrg'[ hnYl l\l—nxrrdé ylam no} ropy %3?95 Bb'f‘%%’il hi @by ) a?ncrm:]lopropyL

xy quinazoline

(121) 4 [(3 ~chloro-4- fluorophenyl)amlno} 6 -

{I4 (2- ethoxy mox -
" pholin-4- yl)"

l-oxo-2-buten-1- yl]amlno} 7- cyclopropylmethoxy—
quinazoline

(122) 4-[(3-chloro-4- fluor0phenyl}am1no]—6 {[a

-(2,6-diethoxy-
morpholin-4-yl) -

1-oxo-2-buten-1-yllamino)~7- cyclopropylmeth-
oxy - qulnazollne

(123) 4-[(3~-chloro-4- fluorophenyl)amino] -6- [(a-[N-(2, 2-dimeth-

oxyethyl) -N-methylamino] -1-oxo0-2-buten- 1-yl)amino]-7-cyclo-
Propylmethoxy-quinazoline

(124) 4-[{3-chloro-4- fluorophenyl)amlno] -6-[(4-[N-(1,3-dioxo-

lan-2- -ylmethyl) -N- methylamlno} -1-oxo-2-buten-1- -yl)amino] -7-cy-
' 'clopropylmethoxy qulnazollne '

(125) 4-[{3-chloro-4- fluorophenyl)amino] -6- [ (4 - [N-(2-ox0o-tetra-

hydrofuran-3-y1) -N- -methylamino] -1-oxo0-2-buten-1]- yl)amlno]—
7- cyclopropylmethoxy quinazoline

'{1265"4—{(3 chloro-4- fluorophenyl)amlno]— -[(& [N (2 -oxo-tetra-
hydrofuran-4-y1) -N- methylamineo] -1-oxo-2- -buten-1-y1)

amino] -
7- cyclopropylmethoxy quinazoline



qui nol i ne 26 August 2003 - 140 (90) 4-[(3-bronophenyl)am no]
-3-cyano-7- (4-{N-f (et hoxycarbo- nyl-)nethyl] -N nethylam no) butyl oxy) -6-
[ (vinylcarbonyl) amino] - quinoline (91) 4- [ (3-bronophefyhugush?lio]
-3-cyano-6-'[ (4- (N [ (ethoxycar. bonyl) nethyl] -N-nethylam no} ’
-1-oxo0-2-buten'-:I'<yl) am no] -quino- line (92) 4- [(3-bronophenyl)
am no] - 3-cyano- 6-[ (4- (N-[ (et hoxycarbo- nyl) nethyl] )
-N—-neLhyIanino)-l-oxo-2-buterir1-yr)1ﬁﬁiﬁo]_-7—neth— oxy-qui noline (93) 4-
[ (3-br$€§ Qegy%% ami no] -3-cyano-6- [ (4- (N= [ (ethoxycarbo- nyl)nethyll
-N--eth YNGY-113o%bd2rbut eBl hoyb) AL MO - /- et hoxy- gui noline (94) 4- |
(3- br onbEhRY ke B NOJ; - §;?ggng_g_i)?égé%ﬂ?rﬁq@?b%lsf(%“(é{‘hb()@,thoxycar,
carbonylgne%h Lanino -1-oxo- 2 f%ﬁﬁﬂh%ﬂxkﬁﬁﬁhﬂl}dhﬂnﬂyuquxdugjgﬂjne (95)
a-- [ (5% néb; 8YRS] afi oot Lor ey pie o4 fiadiqlaoxycar bo- |
nYl)-pyrrolidin-I-yl]-1-o0xo0-2-butyn-I-yl}amnmno) -7-neehoxy- qui nol i ne (96)
4- [ (3¢ pheny am no]_-3-cyano-6- [ (4- (4- [ (ethoxy--
car bon (I‘Iirgr‘;apﬂyl Fe[;iégﬁelrolrcﬁ“r%—"fﬂﬁc)rwmamdmpm-‘lsﬂI()tamqntp](étho - -
7- mthé@iﬁwwm@; 09702 4 dobutyhr-amahenyl ) grql-nﬂ) - 3- c¥ano-§y Frra- (N
[ (dietthewes-phasehany W%HH”']ZE‘”Et Ianlno?-f-ﬁ gﬁbbﬁ'%ﬁlﬂoﬁk)anino]-
7- met hoxy- qui nol i ne (98) "4--"1 (3-6¢6nBPReRylfebhonp} qudnayenond- [(4- (N |
(ethox%ggggo- nyl ). net hyl ] - N- met hyl am no} - 1- oxo- 2- but yn- 1| -yl ) am no]

/- e x$-duBnohlogo2 ﬁmgg§gpg&%ﬁ}]ﬁ%‘]‘in‘3}f§'[(4~{N—[(ethox}f’cér_

-'bonyl)methyll-N—methylamino}-1_OXO;2~bd£?ﬁ_l_yl)amino} .
~ ¢lopropylmethoxy-quinazoline e - 4oy

(130) 4-[(3-chloro-a -fluordphen
oxycarbonyl)metﬁyl]amino}—l—oxo
pPropylmethoxy-quinazoline

yl)amino]—6~L(4—{N,N—bis[(meth~
-2—butyn—1—yl)amino]—7—cyclo—

13 - ~
; 1) 4-[(3 chloro—é—fluorophenyl)amino]-6—({4~[2-(methoxycar-
onyl)—pyrrolldln—l-yl]—l—oxo—z-butyn—l—yl}amino)-7—c 1
Pylmethoxy-quinazoline e

{132) 4—[(3—chloro—4—fluorqphenyl)amino]—6-[(4—
bonyl)methyl]-piperazin—l—yl

clopropylmethoxy-quinazoline

{4- [ (ethoxycar-
}—1—oxq~2—butyn—l—yl)amino]—7—cy—

(133) 4- - ' ' '
_b [(3 chloro—4—fluoropheny1)amino}—6—f(4—{4~{bis(methoxy~
__garrpgyl)methyl]—piperazin—léyl}—1foxo—2—buten—1~yl)amin ]
_ 7fcyclopropylmethoxy—quinazoline ) o

1 - - .

(134) 4-[(3 chloro—é—fluorophenyl)amino]n6—[(4-{4—[1 2-bis-
(méthoxycarbonyl)ethyl}#piperazinfl—yl}—1-oxo—2~buten~1- l}
_am;noJ—74tyclopropylmethoxy—quinazol ‘ !

ine

(135) 4~[(3—chloro—4-fluorophenyl)amino]-6—{[4
carbonyl)methyl]-2—(methoxycarbonyl)-
1—oxo-2—buten~1fyl]amino}—7—cycloprop

~{4-{1- [ (methoxy-
ethyl}-piperazin-1~yl)—
ylmethoxy—quinazoline



r_
bony1) et hy1 - N Mot Pyl Am no) Mot hyl )< < o0~ 2- pr open - Loy1] am o
- t hyl am no) net hyl ) -1 - e R 8- 4-
o} 7. et hoxy- qui nol 1 ne. (100) 4-" [ 13- br orophenyl ) am no] 263eyerans- { |
- th = : . . _o_ - 11 -

(3r bgnN_ |§ 'm(et6hyloi(yl\l- met hyl am no) pr opyl am no) - 1, 4- di O?(O zzam'bﬁf)]en- 3 cyg]nd- 6

i no}}/?Q met hoxy- qui nol ine (101) 4- { (&8s bronophenyl) opyl ami no) - ,
?[n4'- {3-{N,N-bis [ (eth- oxycar bo?zl ) net Blylnz)l |ﬁren ?%g; 2}/[(3_ 00 robhenyl)

i nol - 7- met-hoxy- L= '
4-dlOXO'21?52ﬁ%5é(%¥%&?”¥$§%—%Qggcgﬂﬁ%wad@mdno]—Sf{[4-%3-ﬁ%,N_bis_
et .
anino}-7lﬂ&1{ﬁ%ﬂ?ﬁply &éf%ﬁgébglmethkx -quinazoline ’ _

[4- (3- {4- et hoxy- :

' in-1- | ani no) - 1, 4- di oxo0- 2- bu- _
bonyl ) met hyl ] - pi perazin-1-yl}propy ) ‘ ) homly ani n] -6 {
f 2:1- 1- ;I &Ja}ﬁ Inch~ [Maretilany--quim obi-B8LE 04 amihbPod- { %2 s { N [{methoxy-

oy

1- ox0- 2-bu M- L- el e L I YA : ) ) 7 _
i nol ~ 7YYl amins)svacwed PoLPRideyhdRy Oquinazoline - ) |

P gg!{] g[&ga nf/llgcgr gohyl ?an‘i'no] - qui oot ne (105-) 4- [ (3-bronophenyl)

A AR R TN L S
e e evA ot o L e T D anol i ne  (108) --4- |
(3 chi or o P e A T oxob-butend Y ammee
carbonyl ) met hyl ] - N- el hyl.a.;ngnf)nélzgx%gust 2003 -- 14°2 (109) 4- [ (3.
o sl anto o A s (i
_Oxycarbocr;y]_iﬁ% p%os?)rlgaf%}-l-oxo-z-bmen ’ 93.0 : |

ﬂ}eiltg%iﬂg‘;“‘)'-‘“?ﬁﬁé’#ﬁﬁ'&Phﬂmazbammo;_m@ -dioko(3-Bp,0poheny! )

ng
corn starch 35.5 mg
polyvinylpyrrolidone 10.0 mg
hydroxypropylmethylcellulose iS.O mg
magnesium-stéarate 1.5 mg
230.0 mg
Preparation:

The active substance is mixed with calcium phosphate,
starch, polyvinylpyrrolidong,
half the specified amount of m

corn
hydroxypropylmethylcellulose and

agnesium Stearate. Blanks 13 mm

in diameter are produced in a tablet-making machine and these

- are then rubbed throdgh‘a"scréen with a mesh size of 1.5 mm
using a suitable machine and mixed with the rest o
nesium stearate. This granulate

making machine to form tablets o

f the mag-
is compressed in a tablet-

f the desired shape. o
Weight of core: 230 mg T
die: 9 mm, convex N o
The. tablet cores thus produced are coated with:éﬂgiim con-
sisting essentially of hydroxypropylmethylcellulose. The
finished film-coated tablets are polished with

beeswax.
Weight of coated tablet: 245 mg .



propyl net hoxy- qui nazol ine (110) 4- ( (3-chloro-4-f |uorophenyl) am no] L5 -
((4--" {N ((diethoxyr phosphoryl) methyl.] -Nnethylamno} -
. _=0x0-.2-buten-1-yl".) anmino] - 7-cycl opropyl methoxy- qui ne&fohigust 2003(i | i)
4- [ (3-chloro-4- fl uorophenyl) amino] -6- ({4- [2- (methoxyc4r-
bonyl ) - pyrrolidin-1-yl]-1-o0xo-2-buten-I-yl}amn no)-7-cycl opro-
pyl met hoxy- qui nazoline (112) 4- | (31ggloro-4-fluorophenyl) amno] -6- ({4
[ 2- (et hoxycar - :
bonyl ) -pi peridiri-21-yl]-1- 0X0- 2 but en- I-yl}anlno) 7-cycl opro-
pyl met B83§R @i 2@z0l i ne (113) 4- [ (3-chloro-4-fl uorophenyl) amino] -6- (
(4- {4 [ (ethoxycar-

t I -c|cera2|n 1-

| ) - 1- oxo- 2- buten 1- yI)anlno] -7-cyc-
@A N E sadgi g 4 uorophenyl)aniHO]

5 '
-6-((4-{4- [(dlethoxy-
phospm%aﬁagggl J - pi perazin-1- yI} 1- oxo- 2- but en- 1- yl)anlno] -

cyclopr pylne oxy- qui nazol i ne (115) 4-[(3-chl oro-4-fl uorophenyl)am no]
- 6- ({ ?i bonyl) nor phol.i n-4-yl]-1-0x0-2- buten I-yl}anlno)
-7- cycl@pmdwepﬁbmataﬂéﬁ'qU'naZO||ne g bl
4-[(3-chl % 4 quorophenyI)anlno] 4“55 nmet hoxycar bo-
nyl - 4- net yI-pi per,azin-.l-yl)-1-oxo- §Db@téw}1 yl ]am no}-7-cy- .
clopropypﬁﬁtﬁéﬂyCQUlnazollne (117) 434L0(3Ephloro 4- quorophenyI) am no]

-6-{ [4pof n-4-yl)-1-09x but.en-1-yl ] am no)
-7- cyclpo §v19§9 gpiemgaa#%azollne 262A§gﬁ§t 2003, - 143 (118)

0 0 ‘
4=[ ( 3- cﬁg ggﬁquﬁB?%ﬁﬁEﬁyl)anlno] - 624 p4mE3- net hyl - 2- oxo-. mor phol i n-4-yl)
- 1- oxo- 2- buten-Z--y13 am no) -7- cycbggrgpx%netll- oxy-qui nazoline (119) 4-
[ (3 -chloro-4-fluorophenyl) amno] -6 (6- nethyl 2- 0X0 - o

Method of Preparition:

The active substance, lactose ang starch are mixed together and
unlformly moistened with an aqueous solution of the polyvinyl-
pyrrolidone. After the moist composition has been screened
(2.0 mm mesh size) and dried in. a rack-type drier at 50°C it is
screened again (1.5 mm mesh size) and the 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.

Exagplg“zl

Tablets_confaininq 150 mg of active substance

Composition:
1 tablet contains:

. active substance 150

0 mg
powdered lactose 89.0 mg
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 106.0 mg
magnesium stearate l*Q_mg

300.0 mg



nmor phol i n-. 4-yl ) - 1-o0xo0-2-but en-1-yl]am no}-7-cycl opropyl net h-

oxy-qui nazoline (120) 47 [ (3 -chloro_4-fluorophenyl) am noj - { [4- (6,
6- di met hyl - :2- oxo- nor phol i n- 4=yl ) - 1- oxo- 2- but en- yl]anlno?ﬁfu@yﬁﬁﬁﬁﬁopyl
met hoxy- qU|nazoI|n6 (121) 4- [ (3-chloro-4-fluorophenyl) amno] -6- { [4-
(2- et hoxy- mor - o

phal i n-4-yl)-'1-oxo- 2- but en- 1- yl]anlno}nz gyclopropylnethoxy- gui nazoli . ne
(122) 4--[ (3-chloro-4-f luorophenyl) a -6-{ [4- (2, 6-diethoxy-
nnrphqlin-4-y|)—1-oxo-2-bUten-1-yr]anino} 7-cycl opropyl net h=

oxy- qui nazoline (123) 4- [ (3-chloro-4-f luorophenyl) amno] -6- [ (4- [N
(2, 2-dineth- oxyethyl)-Nnethylam no]-1-oxo-2-buten-1-yl)am no]-7-cyclo-
propyl et ine (124) 4- [ (3-chloro-4-f |uorophenyl) am no] -6-
[ (4- [N fHs 3ach Dxo- sﬂl’&fta?ﬂcyé neibyd ) wibhnkhbybas) nodrn lsOXBcR- &h&eé’tr]lrcyé)

- T-£ 8V t |
(5. or o B SHERN A BEE b B7lplendtgone coruvion
hydrofurarﬁrgiwé}swdré%hmlwﬁl o] SAreie-21bht @nmé¢sly| g ef -1.5 mm. The
7-cycl opr g;ofyalﬁ@iémmﬂmdlag@lwec (alr@%aséed ko 0&& %éﬁy%myl)

o o2 Gt (3 Pl A PO Pt e A e R g

2003 - 144:a(tﬁ7)Ta431e[te( Srh | res ged | oo phieayh)xanao] - 6- T {4- {N- [

(et hoxycar - bonylv)e ;ﬁq.ggﬂ)gf] -M1d2r (f58tyL -sul phanyl) ethyl] am no}
-1-o0x0-2-bu- te anlno -7-cycl opr opyl net hoxy- qui nazol i ne (128)

4-[ (3-chl oro- 4- fFH%?ophenyl) ani no=6-4 (@ ( N'{gtecho car - bonyl)nethyl] -N-
[ 2-.(i sobutyl carbonyl : sul phanyl ) et hyl ] - am no} -

1- oxo0- 2- b%en- é-?% am noJ- 7- cycl opr opyl net hoxy- qui nazol i ne (129) 4- [ .
(3-chl oro- enyl) amm] -6- [ (4- (N [ (ethoxycar - :

1 capsule contains:

active substance . 150.0 mg

corn starch (dried approx. 180.0 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 fllllng approx. 320 mg
_Capsule shell: size 1 hard gelatine capég}e.
Example 23

' ' o _ e o

1 suppository contains:
active substance 150.0 mg
polfethyleneglycol'lsool 550.0 mg
2T _ P i



bonyl) nmethyl] -N nethylam no} -1-oxo0-2-butyxi-I-yl) amno] -7-cy-
cl opropyl net hoxy- qui nazol i ne (130) 4- [ (3-chloro-4-fluor6phenyl) am no]
-6- f (4- (N, N-bis [ (meth--:exycarbonyl)nethyl]amno) '
-1- ox0- 2-buten-1 -yl )amino]-7-cycl o- propylnethoxy-quinazo??ﬁggffé%?34= f
(3-chl oro-4-fluorophenyl) am no] -6-- ({4- [2- (nethoxycar '
bonyl)-pyrrolidin-1-Y 1 ]-1-o0x0-2-butyn hzyl}am no)-7-cycl opro-
PYl net hoxy- qui'-nazol i ne (132) 4- [ (3-chloro-4-fluorophenyl) amno] -6 |
(4-(4- [ (ethgxgcar< bonyl) nethyl] -piperazin-Il-yl} -1-o0xo-2-butyn-I-yl)
anino] - 7- HP¥Pbprdpyratrhekysgubnazol i ne (133) 4- foo o
(3-chl oro- 4edlyoxpptRpYbhe 886A9] + 5.0 1d éék f4- [bi’s (nef%d%@- car bonyl)
met hyl] - pi perazin-1=VYl.} -1-oxo-3-fgd%enﬁqzﬂﬂﬁ am
7-cycl opropyl met hoxy- qui nazol i ne (134) 4-[(3¥chlomn{ﬁnikpqﬁpphenyl)anino]
-6-[(4-{4-[1, 2-bis,-. (nethoxycarbonyl)ethyl.]=piperazin-I-yl: -
-1-oxo0-2 . (135) 4-7[ (3-chloro-4-fluorophenyl) amno] -6- { [4_
(4- (1 carbanyl)nmethYl - [ (methoxy- ] -2- (nmethoxycarbonyl)
- et hyl }_--%%f?%gaﬁf}f. [SHBesitory mass has been melted the acti R
1- oxo. 2- Bat élmmbgpln]éajmis_lq&ﬁlsé%b%(éﬁwEg?%@gg-‘%m‘gazoI ine %% FEsangso0s -
145 (136} #piah o(BreliQ0- 4-f1 uorophenyl)a A9 t28-malt is poured in-
{ (et hoxycar bonyl ) met iyl""]" afm no } propy xo |lam no) -14 -doxo -but
2but en- 1-y1] am no}-7-cycl opropyl nmet hoxy- qui nazol i ne (137) 4- |
(3--chl cExadpikuorophenyl) amno].-6 f[4 - (3--{N-[(nethoxy- .
car bonyl ) net hyl ) 'N-net hyl am no} propyl ani no) . -1, 4 di oxo- - 2- but en-
1-yl'] am no} =7--cycl opropyl net hoxy- qui nazol i ne - -

Suspensjon containing 50 mg of acrive substance

100 ml of suspension contain:

active substance

cgrboxymethylcellulose—Na—salt ;:OO .
methyl pP-hydroxybenzoate O-;z .
p;opyl p-hydroxybenzoate 0101 .
glucose ' .
glycerol : o ]
70% sorbitol solution : 25-22 i
- flavouring ' o - 0 30 o
dist. water ad ISABOmf

Breparation:

) T#ghdistilled water is heated to 70°C.-The methyl and pr 1
.~p—hyﬁroxybenzoates tdgether-éitﬁ the glycerol énd éédiimopyl ‘
of carboxymethylcellulose are dissolved.therein with s!::'_:L*S"a i
The solution is cooled to ambient Cemperature and the‘actiing-
su?st?nce is added and homogenecusly dispersed therein &fthe
_ st;rflng. After the-sugar, the sorbitol solution and the fla-
vouring have been added and dissolved, the suspension is eva-
‘cuated with stirring to eliminate air. R .

> ml of suspension contain 50 mg of active substance



Exanple i9'. 1 tablet core contains: active substance75.0 ng cal ci um
phosphate93 0 ng corn starch35.5 ng Pol yvinyl pyrrolidonel0.0 ny

hydr oxypr opyl net hyl cel | ul osel5. 0. ng nagnesi um stearatel c- mnAﬁﬁ&t@mng Pre
ra 1-.1 on The active substance is m xed with cal cium phosphate, corn -
starch pol yvi nyl pyrrolidone, hydroxypropyl nethyl cel |l ul ose and hal f the
speC|f|ed anmount - of nagne5|untstearate.§% nks 13 mm in diameter are
produced in a tablet-making machine and ese are then rubbed through a
screen with a nmesh size of 1.5 mm" using a suitabl e machi ne and m xed with
the rest Bkambdenf§- nesium stearate. This granulate is conpressed in a
tabl et- naking machine to formtablets of the desired shape. Wi ght of
core:. 230 ng die: 9 mm convex The tablet cores thus produced are coated

with a fiBm FRREHELERS o i ndr | 3 el ety @pyl met hyl cel | ul ose. The
f|n|shed fllntcoated tablets are pollshed mnth beeswax. Weight of coated
t abl et : %ﬂ;n Slgﬁ August 2003 - 146 Hxamml P 20 Conposition: | tablet
cont ai ns: tUbst ance100. 0 ngy Iactose80 0 ng corn starch34 6 ny
polyvinytpyrr%ﬁtxksuahﬂbﬂqpce T L 10.0 mg
: 0.01 N hydrochloric acld q.s. o .
doub%e—dlstllled watexr _ ' ad 2.0 ml

- The actlve substance is dlSSOlVEd in the necessary amount of.
0.01 N HC1, made 1soton1c with common salt, filtered sterile
and transferred into 2 ml ampoules. |

Example 26

Ampoules containing 50 mg of active substance

Composition:

active substance ' 50.0 mg

0.01 N hydrochloric acid q.s.

double-distilled water ad. | 10.0 ml
Rreparation:

' 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 A

Ebﬁnm;le_2;

Capsules for powder inhalatrion containing 5 mg of active

ihsgbstance

. am

1 capsule contains:

active substance 5.0 mg



magnesi um stearateg 220.0 ng The active substance, | actose and starch are
m xed' t oget her and unlforn1y noi stened wth an aqueous solution of the
pol yvi nyl -- pyrrolidone. After the npist conposition has- bzeAugest 2esed (2.0
nm nmesh size) and dried-in. a rack-type drier at 50C it is screened again
(1.5 mm rnresh size)-and the lubricant is added. The finished mxture is
conpressed ‘to form tablets. Wight of tablet: 220 ng Diameter: 10 mm
bi pl anar,  facetted on both. sides and notched on one-side. Exanple 21
Conposi-tion:. 1 tablet contains: .active substance 150.0 ng powdered
| act ose 89. GafFoseoferstiateiatdch my col | oi dal sil i ca%_(gg}gg

. 26

Pol yvi nyl pyrrolidone 10.0 ng nagnesium stearate 1.0 My
August 2003 - .147 Preparation The active substance mi X% Onittch | act ose,

corn starch and silica is moistened with a 200 aqueous _
pol yvi n¥inepemrekidane sol ution and passed through a screen with a nesh size

of 1.5 HMMeThetivead ried a 45C, are .passed..through the ..sane
screen again and %?ggégﬁc?hl?h@l§ﬁécWFFEdiaﬁ59ﬁ? éprnaghesaumbﬁteaherate

TabIetsméﬁéuﬁﬁeé§eﬁa¢k©ﬁ1thontapsnbesV%nghtc@ﬁsh@@'%hk§98 chhgng 10 mm

flat - (we1ght of the empty capsule approx 50 mg).

weight of Cépsule: 70.0 mg
size of capsule = 3

,;-. . -;:

Solntion for ighalation for hand-held nebulisers containing

2.5 mg active substapce

1 spray contains:

active substance 2.500 m
: g
benzalkonium chloride ) 0.001 mg
- 1N hydrochloric acid g.s.
ethanol/water (50/50) aa 15 OOO‘mg
Preparation:

The active substance and benzalkonlum chloride are dissolved

-"1n ethanol/water (50/50) . The pH of the solution is-adjusted
with 1N hydrochloric acid. The resulting .solution is filtered
‘and transferred into suitable containers for use in hand-held
nebulisers (cartrldges)

.Contents of the container: 4.5 g



Exa rule .22 - Hard gel ati ne capsul escontaining |1SO ng, .o, factivesubstance
1 capsul e contains: 150.0 ng active substance corn starch

(dri edapprox. 180.0 ng | act ose (powder ed) approx. 87. 0 ng nagddaigush 2003
stearate3.0 ng , approx.420.0 ng Preparation: The active substance is

m xed wi'th the excipients, passed through a screen with a nesh size of

0. 75 mm and honobgeneously mixed usi mgpma suitable apparatus. The finished
m xture.is packed into size 1 hard gel ati ne. capsul-es. Capsule filling:
approx. 320 ng CGapsul e shell:: size 1 hard gel atine capsule. Exanple 23
Suppositories cont-Ainilig-150 pa of active substance 1 supp05|tory
contains: active substance 150.0 ng pol yethyleneglycol 1500 550.0 ng 26
August 2003 148 pol yet hyl enegl ycol - _600Q 460.0 ng pol yoxyet hyl ene
sorbitan nonostearate ~84n n M 243Q0Q,0 Ny . After the suppository nass has
been nelted the active substance —Ts—ﬁvﬁngeneously dlstrlbuted t hereirn and
t he nelt is poured in- to chilled. noul ds

-,11:LBiCyClic”héteroéyéigs.ofréénéréi formula

R, R, __
\}é/ R, S -
' _A-B-C-D-E -
x PN :
I o
AN
X e ,

Ra

wherein
- Ry denotes a hydrogen atom,

Ry denotes a phenyl, benzyl or 1-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R; to

R3, while

Ry and R;, which may be identical or different, each denoté
a hydrogen, fluorine, chlorine or bromine atom, or a
methyl,  trifluoromethyl, methoxy, ethynyl or cyano group,

R; denotes a hydrogen atom,

- -l

Rc. and Rq in each case denote a hydrogen atom,

X denotes, a methine group substituted by a cyano group, or a

- nitrogen atom, - : o

o



EXaMPJ_e 2 4 Suspensi on containing 50ng of active substance of t Ht 100 nl
of suspension contain: active substance 1.00 g o R

car boxynet hyl cel | ul ose- Na-salt0.1 net hyl p-hydroxybenzoat &% Augus0B0¢3 Pr OPYI
p- hydr oxybenzoat e0. 01 g gl ucosel0.00 g glycerol5.00 g 70a sorbitol

sol ution2.0.00 g flavouring0.30 g disc. wateradl00 m The distilled water
is heated to 70C. The nethyl and propyt - p-hydroxybenzoates together with
the glycerol and sodiumsalt -of carboxymnethylcellul ose are di ssol ved
therein with stirring. The solution is cooled to anbient tenperature and
the active substance is added and honpgeneously di spersed therein with
stirring{e fter the %3§§r, the sorbitol solution arid the fla- vouring have
been ad AT EF S VeEC @ﬁ@ughspension is eva- cuated with stirring to
elimnate air. 5 m of suspension contain 50 ng of active substance. 26
August 2003 - 149 Exanple_2S AID es containing 10 ng active substance
Conposi B 68NOtEet Py €25hesyan&&o9Pe1. N hydrochloric acid g.s. 10.0 ny

L

._'Cfd8notés a”l;if or i;2—Vithéné éfbuﬁ}”

an ethynylene group or
a 1,3-butadien-1,4-ylene group,
D denotes a Cy=y-alkylene group,

a -CO-NRy-alkylene group wherein the alkylene moiety contains 2
to 4 carbon atoms, while the linking to the adjacent group C

in each case must take place via the carbonyl group, wherein
R, denotes a hydrogen atom,

or, if D is bound to a carbon atom of the group E, it may also

denote a bond

or, if D is bound to ‘a nitrogen atom of the group E, it may

also denote a carbonyl group,

E denotes an RgO-CO-alkylene-NRs, (R,0-PO-ORg) -alkylene-NRs or
(RJO—PO:ngfalkylene-NRs group wherein in each case the
~alkylene moiety, which is étraight—chained_andxcontains 1 to 4
carbon atoms, may additionally be substituted by one or two
Ci-2-alkyl groups or by an R¢O-CO or Rs0-CO-C;_p-alkyl group,

while

Rs denotes a hydrogen gﬂgm,‘



doubl e=di stilled water ad 2.0 mMl Preparation . . The active substance is

di ssolved in the necessary. anmobunt of. 0.01 N HCl, made isotonic with
comon salt, - filteréd sterile- and transferred into 2 nml - &@6aguss200dct i ve
subst ance50. 0 ng 0.01 N hydrochloric acid g.s. adl0.0 m double-distilled
wat er Preparation:The active substance is dissolved in the necessary anount
of . 0.01 N-HCI, nade isotonic with centbd salt, filtered sterile. and
transferred into 10 m anpoul es. . Fxami P. 27 Ca for powder inhal ation
contalnlng M of. acr-Lye .1 capsule contains: active substance 5.0 ng 26
August 2003 - 1SO | act ose for inhalation 20.0 ng Preparation: The active
substance is nmxed with |actose for inhalation. The nmixture is packed into
capsul-es in-a capsul e-maki ng machi ne (weight of.the enpty capsul e appr ox.

SO ng) . wei ght; 9t a¢RpsUL@ouA0WR i B mayzaeofsu%aﬁauh@ed ByExanplLe-diR SO']
_Qa LIE ?_5g active qub_,,Laac_e-1 spray contalns
group,

1:an ethyl group optlonally substituted by one . or two methyl
or ethyl groups which is terminally substituted by a

: CL4—alﬁylcarbonylsulphenyl, arylcarbonylsulphenyl or
arylmethylcarboqylsulphenyl grOup;'r  '

an ethyl group'optionally substituted by one or two methyl
or ethyl groups which is terminally substituted by a hy-
droxy, Cis-alkylcarbonyloxy, arylcarbonyloxy or aryl-
methylcarbonyloxy group, )

a 2,2-dimethoxyethyl or 2,2-diethoxyethyl group,

a Cy.¢-cycloalkyl or C; g-cycloalkyl-methyl group,

Rs, R, and Rs, which may be identical or different, in each

case denote a hydrogen  atom,
“‘a Ci-g-alkyl group,

a cyclopentyl, cyclopentylmethyl, cyclohexyl or cyclchexyl-
methyl group, o

~an, aryl, arylmethyl or'RgCO—O—(ReCRf) group, .wherein

R. denotes a hydrogen atom or a C;.4+-alkyl group,

Rf denotes a hydrogen atom and

-



active substance2. 500 ng benzal koni um chl oride 0.001 ng IN hydrochloric
acid g.s. ethanol/water (50/50)ad 15.000 ng Preparation: The active
subst ance and benzal koni um chi-ori de are dissolved in ethaltohigust 2003 50/ 50)
The. _pH.- of the solution is-adjusted wth'iN hydrochloric acid. The
resultlng solution-is filtered and transferred into suitable containers
for.use in-hand-held nebulisers (cartibdlges). ..Contents of the._ container:
4.5 g 26-August 2003. - 151 dains Bicyelic_heterocycles of gener al
formula - B- C- D- E1) -.GRd wherein . Ra, denotes a hydrogen atom
Rb denotes a phenyl benzyl or 1- phenyl et hyl group wherein the phenyl
nucl eus is substltuted in each case by the groups RlL to R3, while R1 and
R2, which nayfhedﬁﬂ@ﬁ?ﬁcalCom=éﬂk&éneﬁvc1@§@htdémocyclahhydﬂogémﬂ Bllier i ne,

chlorlne or brg ne, I nethyl trifl oroneth met hoxy, et hynyl
or cyano group?gl g%s% q% rdﬁéﬁ’ath o dxﬂh each case denote a

hydrogen atom X denotes a nethlne group substltuted by a cyano group, or a

nit rogen at Om
d Rg denotes a methyl or ethyl group,

a'pyrrolidiﬁo'or piperidino group which is substituted by an
REO -CO or Rg0-CO-Ci.p-alkyl group whereln R5 is as herelnbeﬁore
deflned

-a pyrrblidino or piperidinc group which is Substituted by two
'R¢D—CO or Rg0-CO-C;.;-alkyl groups wherein R¢ is as hereinbefore
defined,

a piperazino group which is substituted in the 4 position by
the group Rie and is additionally substituted at a cyclic car-
bon atom by an Rg0-CO or Rg0O-CO-C;.;-alkyl group, while R is as

hereinbefore .defined and

Rjo denotes a hydrogen atom, a methyl, ethyl, acetyl or
methylsulfonyl group, '

-é‘piperaiino or homépipéraziﬁb group which is substituted in .
the 4'position by an RﬁO_CO_CL4—alle, bis—(RGO—CO)—C14—a1kyl
or (RqO—PO~QR3)—CL2—alkyl group wherein R; to Rs are as
hereinbefore defined,”

~a~piperézino group which is substituted in the 4 position by
an RgO-CO-C;.z2-alkyl group and is additionally substituted at a
cyclic carbon atom by an R¢0-CO or Rg0O-CO-C;.;-alkyl group whe-

rein Rg is as hereinbefore defined,



26 August 2003 -- 15 2 .. A denotes an imno group, -B denotes a carbonyl
group C.denotes a 1,17 or 1,,2-vinylene group, an ethynylene group or a
, 3-but adi en--1, 4--yl ene group, D denotes a G =4-al Kyl ene2egkamiit 2G03
COHNR4 alkylene group wherein t he al kyl ene noiety contains 2 to 4 carbon
atons, while the LLinking to.the adjacent group C in each case nust take
plaoe‘via the carbonyl group, wherein R4-sdenotes a hydrogen atom or, if D
is bound.to a carbon atomof the group E; it may also denote a bond
or,if.Dis bound to a nitrogen atomof the group E, it nay also denote a
carbonyl group, E denotes an R60-CO al kyl ene-NR5, . (R70 PO OR$)
-al kyl ene- Mk, or (R O PO R9).-al kyl ene-NR5 group mhereln in each case the
al kyl . gﬁe"\%@@lnﬂhlmqps vidrichi giet soipsitnéagitedaly. ancBePal@sot RedDACO<€ar bon

at ons, y t| t one 0 _ al kyl groups or
by an Rga C%ﬁ%&hRg%g%%gcgﬁﬁ' E?I ér%%pggr g ?ﬁed%%géggda Hydr ogen. at om
26 August 2003 - 153 a Cl-4- aIkyI group mhlch may be substituted by an

RGO CO groy et roup opti.on substituted by one or two nethyl
or ethy g&ﬁ§gWH¥__9F%UPe§HPﬁ§PFV ?G%%PIFG@E d Bpsition bY an Rg0-CO=

Cl-4-al byl cankony! ws.ph@@wcdﬁrai Qaéi’i&?ﬂéf” PRRMO Ofre) -C. -2
aryl net hyl carbonyl sul phenyl group an hyl group' optlonalfy S
one or gﬁQUQewh?KEIH R¢ tO Rg are as hereinbefore defined,

&ggiituted by

a- 2-oxo- morphollno group which may be’ substltuted by 1 to 2

Cio- alkyl groups,

a 2-oxo-thiomorpholino group which may be substituted by 1 to

2 Ci.x-alkyl groups,

a morpholino group which is substituted .in the 2 position by a

methoxy or ethoxy group,

a morpholino group which is substituted in the 2 and 6 posi-

tions in each case by a methoxy or ethoxy groub,

a 2,2-dimethoxyethyl-NRs, 2,2-diethoxyethyl-NRs, 1,3-dioxolan-
- 2-yl-methyl-NRs; or 1}3—dioxan—z—yl—methYI—NRS group wherein Rs

is ds hefeinbefore defined,
a N-methyl-R;;1N or N-ethyl-R;;N group wherein

Ry, denotes a 2-oxo-tetrahydrofuran-3-yl, 2—6Xo—tétrahy-
drofuran—4—yl, 2-ox¥o-tetrahydropyran-3-yl, 2-oxo-tetrahy=
dropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo-tetrahy-
drothiophen-3-y1, 2~oxo—tetrahyarothiophen—4;yl, 2-0X0-
tetrahydrothiopyran-3-vyl, 2—oxo—tetrahydrothiopyran—4—yl.or
2-0x0- tetrahydrothlopyran 5- yl group optionally substltuted

by one or two methyl grouos



or ethyl groups which is termnally substituted by a hy- droxy,

Cl- 4-al kyl car bonyl oxy, aryl carbonyl oxy or aryl- nethylcarbonyl oxy group, a
2, 2- di met hoxyet hyl or 2,2-di'ethoxyethyl group, a C3_6-cycl6&ugyst 2003
C3-6-cycl oal kyl -net hyl .group, R6r R-, and R3, which nmay be identical or
different, in each: case denote a hydrogen atom Cl-8-alkyl group, a

cycl opentyl, cycl opentyl nethyl, cyctoh®&kyt or cycl ohexyl - nethyl. group,
an.,.aryl, arylnmethyl or RgCO O (ReCRf) group.,., wherein Re denotes a
hydrogen atom or a Cl-4-al kyl: group, Rf denotes a hydrogen atom and 26
August 2003 - 15 4 R denotes a Cl_4-al kyl, cyclopentyl, cycl ohexyl,

Cl 4-al k- oxy, cyclopentyloxy or cycl ohexyl oxy group, and. R9 denotes a

met hyl or ethyl group, a-pyrrolidiro or piperidino group which is
substityted pyqBRneRGRER 8r aBalCo Qﬁ_%c@-'dﬂ_/g;ﬁfk%w@o‘i‘ﬁér gin R6 is as
her ei nbef ore ge Ined, a pyrrolidino or piperidino group which is

substi t (Re2-BY-ORy IROUD GDeareiR6B.- OO Bl @nd|Boylangr ®dpsrehesehar®6 i s as
hereLnbefgrg de&i ed g2 pi perazi no group which is substituted-in.the 4
posi ti oh B RelGFoHPR10 and i s additional |y substituted at a cyclic car-
bon at om.by an R60-CO or R60--CO Cl.2-al kyl group, while R6 is as

her ei nbef ore, defi ned and_Ri o denotes a hydrogen atom _ a nethyl, ethyl,
acetyl BrangefhyPgairreryfegrbapa %Y%Fﬁ%?%z?ﬁ%morah@ﬁBbPﬁéra%ghﬁxbroup whi ch
'as_zbzﬁ_%g&yélbglkwﬁ 4 PEs i LEGR by 1 RP1 REO; O £dxd-ghky), bis- (R60-CO)

~while theé aryl moieties mentioned in the definition of the
' abovementioned groups denote a phenyl group which may be mono-
or disubstituted by Ry;, while the substituents may be iden-

tical or different and

Rz denotes a fluorine, chlorine, bromine or iodine atom, a

Ci.z2-alkyl, trifluoromethyl or C;_;-alkoxy group or

two groups R;3, if they are bound to adjacent carbon atowms,
tbgether denote a Cj_s-alkylene, methylenedidky or

1,3-butadien-1,4-ylene group,
l-theutautomers, the stereoisomers and the salts thereof.

2. Bicyclic heterocycles of general formula I according to

claim 1, wherein

" Ra denQEes a hydrogen atom,
Ry denotes a phenyl, benzyl or 1-phenylethyl group wherein the
phenyl nucleus is substituted in each case by the groups R; to

Ry, wherein



or (R70-PO--0R8) -Cl1_2-al kyl group wherein R6 to R8 are as herei nbefore
defi-ned, . a piperadino group. which is substituted in the-4-- position by
an R60O- CO- Cl_2-al kyl" group and is additionally substitut e@6atugast 2008l i c
car bon aton1by an-R60- CO or R60-CO Cl1_2-al kyl group whe- rein R6 is as
her ei nbéf ore defined, -26 August 2003 - 155 a norpholino group which is
substituted by an R6O CO or R60-CO Ch,s2 al kyl group, while R6 is as

her ei nbef ore defined, a piperidinyl group substituted in.the .1 position by
an R6O -CO Cl1' 4-al kyI bi's- (R6O-CO -Cl_4-al kyl or (R70-PO OR8)
-Cl_2-al kyl group wherein R6 to R8 are as her ei nbef ore defi ned,

a- 2- 0xo- nDr hollno group whi ch may be substituted by 1 to 2 Cl al kyl

gr oups, ox@1d Ronsidied My Peodplentiicalmey @éfﬁgﬁnq,ut@@kbﬁemt@ 2

Cl. 2-al kyI gr ' AYRS 8&%?&8&%98 Q&HHBrX‘ﬁéCQr'ﬁﬁéﬁHPﬁé EEEEdoﬁrn t ngy;

position by a Hoxy or et Y group, a nor I'no group
substltutedgrouphana and 6 posi- tions in each case‘by a_nethoxy or et hoxy
group, a'2, 2 -dinme thoxyethyl -NR5, 2,2-diethoxyethyl-NR5r 1,3-dioxolan-
2--yI-nethyI NR5 or 1;3-dioxan-2-yl - nethyl NR5 group wherein R5 is as

her ei nbef org, dﬁ:jﬂd[—% aal—[\)bdm;ggﬂ a%l;ﬂl\l or N-et hyI R11N group wherein R11
denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahy- drofuran-4-yl,

2- oxo-tetrahydropyran-3-yl-, %. 2- - oxo- tetrahy- dropyran-4-yl,

2- 0Xo-tg tr@ﬂy N a r ot hi ophen- 3-yl,

2-oxo-tetr giogﬁi% ﬁ%ﬁgk % 91g’gg%%%gtgf\épahydrothlopyran 3-yl,

2- ogo_tetrahydrothlopyran 4 yl or 2-oxo0'tetrahydrothiopyran-5- yI group
Optyonqkl egg g;|AUtet 1g¥ gggugrs&ggtltthgé g§1ougyano group, Oor a

. nitrogen atom,
A denotes an imino group,
B denotes a carbonyl group,
C denotes a 1,2-vinylene or an ethynylene group,
D denotes a C;..-alkylene group,
a -CO-NRy-alkylene group wherein the alkylene moiety contains 2
or 3 carbon atoms, while the linking to the adjacent group C
must také place via the carbonyl group wherein o

R, denotes a hydrogen atom,

" or, iffb is bound to a nitrogen atom of the grbdp'E, it may

-also .denote a carbonyl group,

E denotes an Rg0-CO-alkylene-NRs; or (R,0-PO-ORg)-alkylene-NRs
group wherein in each case the alkylene moiety, which is

- straight-chained and contains 1 to 2 carbon atoms, may.addi-

=



26 August 2003 - 156 or D together with E denotes an RgCO- O (ReCRf) -O CO
or (R70-PO -0OR8) group wherein Re to Rg and R7 and R8 are as here-
.inbefore defined, "Fand G t'ogether denote a hydrogen ator6 August 2083y,

et hoxy, C4-6-cycloal koxy or C3_6-cycl oal kyl - C1_3-al koxy group, while the
aryl noieties mentioned in the definition of the abovenentioned groups
denote a phenyl group which may  be rohb8 er disubstitut-ed by R13, while
the substituents may be iden--tical or different and RL3 denotes a
fluorine, chlori-ne, bromne or iodine atom a Cl-2-"alkyl, trifluoronethyl
or Cl _2-al koxy group or two groups R13r if they are bound to adjacent
carbon atons, together denote a C3- 4- - al kyl ene, nethyl enedi oxy or

1, 3- but&dP@ﬁliyAb?l§H@S§ﬂ§eﬁedtHElﬁaﬁﬁéﬁﬁﬁsgiFh§>§P%ﬂ§©ﬁ§bﬁbpscﬁn9rthe
salts t@péegg mgt?¥ﬁﬂ§¥8u%c %f%ocycles of general fornmula | according to
d £

claim 1, *whéreln notes a rogen atom Rb denotes a phenyl benzyl or
1- pheny]ethyl group wherein the phenyl nucleus is substituted in each case
26_August 2003 - 157 Rl and R2,, which

by the grou rein [ _
may- be |den§Fd€%n%ﬁe%|?fQ¥$%1ge%a%% °Benote a hydrogen, fluorine, chlorine

or brom'ne atomor a nethyl “group and R3 denotes a hydrogen atom Rc and
Rd each denote a h drogen atom X denotes’a nethine %roup substituted by a
cyano groupa,Clﬂrﬁibgéngapgﬁ]whlch may be substituted by an R¢0O-CO

group,

an ethyl'group optionally substituted by one or two ﬁethYl
groups, which is terminally substituted by a hydroxy,

Clq—alkyldarbonylsulphenyl or Cip-alkylcarbonyloxy group,
a 2,2-dimethoxyethyl or 2,2-diethoxyethyl group:
Rs denotes a hydrogen atom,

.a Ci.g—alkyl group,

a cyclopentyl, cyclopentylmethyl, cyclohexyl or cyclohexyl-
methyl group, '

Ta phéﬁyl group optionally substituted by one or two methyl
groups, a phenylmethyl group which ﬁay be substituted in
the phenyl moiety by one or two methyl groups, a 5-indanyl

group or an R4 CO-0- (ReCRf) group, while o

-«Re denotes a hydrogen atom or a methyl.group:;,
R¢ denotes a hydrogen atom and

Ry denotes a Ci.4-alkyl or C;.;-alkoxy group,



A denotes an imno group, B denotes a carbonyl group, C denotes a

1, 2-vinyl ene or an ethynyl ene group, D denotes a Cl_4-al kyl ene group, or a
a - CO-NR4- al-kyl ene group wherein the al kyl ene noi ety cont aavsuglist 20033
carbon atons, while the linking to the adjacent group C nust take place via
t he carbonyl group-wherein R4 denotes a hydrogen atom or, if Dis bound to
a nitrogen-atomof the group E, it nayisal so denote a carbonyl group, E
denotes an R60- CO- al kyl ene-NRS or (R70- PO- OR8)- -al kyl .ene-NR5 group wherein
in each case the al kyl ene ‘noiety, -which is straight-chained and contains 1
to 2 carbon atons, may.addi 26 August 2003 - 158 tionally be substituted
by a nethyl group or by an. R60-CO or R60-CO nethyl group, while R5
denotes a hﬁdr@@@nRat othich @aﬁmik%dergxmmlmmﬁr@@/rémtsmﬁéamed by an

R60- CO groy 9 |onaIIy sub e one or, met hyl
gr oups, MhIC%sIS Fer%¥na|FV%EUQ§FI £GP84” By ﬁyﬁ f% 22° phenyl® ™

C _2-al kyl catbapyl sul phenyl or Cl1_2- alkylcarbonyloxy group, a
2, 2-di met hoxyet hyl or 2,2-diethoxyethyl group, R6 denotes a hydrogen at om
a Cl._$-al kyl group, a cyclopentyl .cyclopentyl nethyl, cyclohexyl

cyci oheayFy@bml%oee plge'@aa@ﬁb gﬁ:eu% %BH&”%‘ n %u%@!aateuttw%f%none or

two nethy groups, a phenylmethyl grou be substitu
‘Rg0O-CO orx BGO CO-methyl group, wherein Rs is as hereinbefore

defined,

a pyrrolidiné or pipeéridino group which is substituted by two
RgO-CO or RGO—CO—methyl groups wherein Rg is aéfhereinbefore

‘defined,

a piperazino group which is substituted in the 4 poéition by
the group R;y and additionally at a cyclic carbon atom by an

Rs0-CO group, while R¢ is as hereinbefore defined and

Rio denotes a hydrogen atom, a methyl, ethyl, acetyl or
-methylsulfonyl group, - |

a piperazino or homOplpera21no group which is substituted in
the 4 position by an R¢O- CO Ci-q-alkyl, bis- (R¢gO~-CO) -Ci.q-alkyl
or {(R,0-PO-ORg) -Ci.2-alkyl group wherein R¢ to Ry are as

hereinbefore defined,

a piperazino group which is substituted in the 4 positi&ﬁ by
" an Rg0-CO-methyl group and additionally at a c?ciié carbon atom

.by.anﬂRaD—CO group wherein R¢ is as hereinbefore:defined,

a morpheclino group which is substituted by an Rs0-CO- group,

wherein Rg¢ is as hereinbefore defined,



t he phenyl noiety by one or two nethyl groups, a 5-indanyl group or an
RgCO-O (ReCRf). group, while .--. Re denotes a hydrogen atom or a nethyl.
group,.. R denotes & hydrogen-atom and P. ‘denotes a Cl_4- 6lkdyguer2003 -
Cl_2-al koxy group, 26 August 2003 - 159 R7 and R8, which may be identi cal
or different, in each ‘case denote a hydrogen atom a nethyl, ethyl or
phenyl group, a pyrrolidino or piperidiggmo-group which is subshituted. by
an R60-CO or R60O-CO net hyl group, wherein R6 .is as hereinbefore defined,
a pyrrolidino or piperidino group which is substituted by two R60-CO 'or
R60- CO- net hyl groups wherein R6 is as hereinbefore defined, a piperazino
group which is substituted in the 4 position by the group R10 and ,

addi t'i opaRpxatmarpheliivocgrbup whdmbbyayn beReGbeOiguseg, Lwhill 60RG i s as
hereinbgfo[glge in%g agd R10 denotes a hydrogen atom a nethyl, ethyl,
acetyl ot fethyl SGPFERYI group, a pi perazino or honopi perazino group- which
is. substituted in the 4 position by an R60-CO O _4-al kyl, bis- (R60-CO
-G _4-alkyl .or '(R7TO-PO -0OR8) -Cl.2-alkyl group -wherein R6 to R8 are as
her ei 'nb@f_ér@,xaé%bﬁaﬂ??a Bl bBPagFRHPy W %_\Aﬁ'ﬁéfh?ﬁs suhEsitpteddbYnlthe 4
posi ti of By ,_3Mk gghggghyL group and additionally at a cycl.ic carbon
at om by . ah- RGO group wherein R6 is as hereinbefore -.defi.ned, a

mor phol i no group which is substituted by an R6O-CO group, wherein R6 is
as hereén%e o} st 20

o£p£819§5'899up29hﬁgﬁuls suggtit%ggd_in the 2 position by a

methoxy or ethoxy group,

a morphblino group which is substituted in thé 2 and 6 posi-

tions in each ¢ase by a methoxy or ethoxy group,

a 2,2-dimethoxyethyl-NRs, 2,2-diethoxyethyl-NRs or i,3—dioxo—
lan-2-yl-methyl-NRs- group wherein Rs is-as hereinbefore de-

fined,
‘an'N—methyl—RnN'or N-ethyl-Ry;;N group wherein

Riu1 denotes a 2-oxo-tetrahydrofuran-3-yl or 2-oxo-tetrahy-

drofuran-4-yl group,

or D together with E denotes an RyCO-0O- (ReCR¢) -0-CO group

-wherein Re to Ry are as hereiﬁbefore defined,

F and G together denote a hydrogen atom,

-a»methoky, ethoxy, Cs¢-cycloalkoxy or Ci.g-cycloalkyl-
Ciz-alkoxy group,

the tautomers, the stereoisomers and the salts thereof.



a 2-oxo-norpholino group which may be. substituted by 1 to 2 C1_2-al kyl
groups, a 2-oxo-thionorpholino group which. may be substituted by.1to 2
Cl- 2-al kyl groups, a norpholino group which is substitute@6iAugusic2d®3
position by a methoxy or ethoxy group, a norpholino group which is
substituted in‘the-2 and 6 posi- tions in each case by a nethoxy or ethoxy
group, ‘a 2; 2-di net hoxyet hyl - NR5, 2, 2-diet hexyet hyl - NR5 or 1, 3-di oxo-

| an- 2-yl -met hyl - NR5- group wherein R5 is-as hereinbefore de- -f ined, an
N- et hyl - RLIN or- N-ethyl -Ri 1N group wherein Rl11 denotes a

2- oxo-'t etrahydrof uran-3-yl or 2-oxo-tetrahy- drofuran-4-yl group, or D
together with E denotes an RgCO-O (ReCRF) -O CO group wherein Re to Rg
ar eas ‘hérei nBefycd 1FetichEFOF ARG Gt SPcHal doraitd 2a Thpgrogeing: 6m 24
met hoxy j «@lhohe SF G1GYH0! koxy ,Orchgi*a@t'e%ge(?ialilfyltflagzg{%:aﬁéﬁcgégagr oup,

the tautoners, the stereoisoners and the salts thereof. gust 2003 -
161 - 3onBi efclthe lpgtdooeyidlivesublstgéneral f-phemyd -letaydogdiongst ceat- | east
one of claimg I to,2, _characterised.in. that Rh denotes .one of 'the
opt i onal 'y Sindt Fifed TESIedy - SCAY™ dr Sdp€ men- tioned in the réspective

claim1l or 2, .the.tautoners,” the stereoisoners and the salts thereof. 4-.
Bi cyclic_heterocycles of general formula | according.to at |east one of
cl ai ns EPEoCRUCEREIECt &S 8G I ROLRAMCF SaRBIGDS- sgetRefhgsrete one of the
cycl oal koxy or cycl oal . kyl -al koxy groups nentioned in the respective claim
1, 2 or 3, the tautoners, the stereoi sonmers and the salts thereof.

4. Bicyclic heterocycles of general formula I according to at

least ome of claims I to 3, characterised in that F ard G to-
- gether denote one of the cycloalkoky or'cYclodlkyl—alkoxy

groups mentioned in the respective claim 1, 2 or 3,
the tautomers, the stereocisomers and the salts thereof.

5. Bicyclic heterocycles of general formula I according to at
least one of claimsl to 4, chéracterised in that E denotes one
- of the optionally substituted 2-oxo-morpholino groups

mentioned in the respective claim 1, 2, 3 or 4.

6. Bicyclic heterocycles of general formula I according to

claim 1, wherein
'R, denotes a hydrogen atom,

Ry denotes é'phenylﬂ.benzyl or l-phenylethyl group wherein the
- phenyl nucleus is substituted in each case by'the:gfoups Ri.to

Rs, while

R; and R, which may be identical or different, each denote
a hydrogen, fluorine, chlorine or bromine atom, or a

methyl, trifluoromethyl, methoxy, ethynyl or ¢yvano group,

1”-



5. Bicyclic heterocycles of general formula I according to at [|east one of
claims | to 4, characterised.in that E denotes one of the optionally
substit ut ed -2- oxo- nor phol i no ‘groups mentioned in the resp@étiugesicdaaBm 1, 2,
3 or 4. 6. Blcycllc het.erocycl es - of .general fornmula | according to clalm
1, wherein Ra denotes a hydrogen atom Rb denotes a.phenyl,..benzyl
or - 1- phenyl et hyl group wherein the phéfyl -nucleus is substituted in each
case by the groups. Rl to R3, wh | e R: and R2, which nay be identical or
di fferent, each.denote a ‘hydrogen, fluorine, chlorine or bromine atom or
a nethyl, trifluoronmethyl, methoxy, ethynyl or cyano.group, 26 August 2003
- 162 R3 denotes a hydrogen atom and Rd in each case denote a hydrogen
atom ‘X denBt edenPtRs M ey GFIRn subRTi t uted by a cyano groups or a
nitrogen atom A-denotes.an imno group, B denotes a carbonyl group, C
denotes a 1,1- or 1,2-vinylene group, an ethynylene group or a g
1, 3- butEgllamiJRA-lyi @a@rgrcxalaa@, derictgetah érydsididerE adengt es a hydrogen atom a
nethyl trifluoromethyl or aryl group, F denotes an -O.Cl_4- al kyl ene
group, wherein the al kylene_  noiety is I|nked to the group G or an oxygen

atom. Wi Henbbbs aMB¥tARhebgrbis ngsabgeleueear Bgen égraﬂbozgr&)hg gppup G and
G denot es an '‘R60- CO al kyl ene-NR5 group wherein the al kyl ene ~ . noiety, which

i s strafghtrodgnni aAkdmand contains---i to 4 carbon atoms, may addltlonally
be substituted by one or two Cl_2-al kyl"- '

. A denotes .an imino group,

" B denotes a carbonyl group,
C denotes a 1,1- or 1,2-vinylene group,
an ethynylene group or
a 1,3-butadien-1,4-ylene group,
D together with E denotes a hydrogen atom,
a methyl, trifluoromethyl or aryl group,
F dénotes an -0-C;4-alkylene group, wherein the alkylene
'moiety is linked to the group G, or an oxygen atom, while this
may not be linked to a nitrogen atom of the group G, and

' G denotes an Rg0-CO-alkylene-NRs group wherein tﬁelalkylené
moiety, which is straight-chained and contains+-1.-to 4 carbon-
atoms, may additionally be substituted by one or two i j-alkyl

groups or by an RgO-CO or RgO-CO-Cj_p- alkyl group, while Rs and

Rs are deflned as in claim 1,



groups or by an REG- CO or R60-CO Cl_2-al kyl group, while R5 and R6 are
defirned as in claim1, 26 August 2003 - 163 a pyrrolidino or piperidino
group which is substituted by-an R60-CO or R60-CO - Cl_2- abkyigustranop
wherein R6 is defined as in .claiml1, a pyrrolidino or piperdino group-
which is _ substituted.” by two R60-CO or R60-CO Cl-2-al kyl groups wherein
R6 is defined as in claim1, a piperazbdo-group which is substituted in
the 4. position by the group- R1I0 and '"additionally at a cyclic carbon atom
by an R6O -CO, -or R60-CO'Cl _2--al'kyl group, while R6 and R10 are defined
as in claimi, a piperazino group which is substituted. in the 4 position
by an RGO CO 4a| R60- CO 1 4-al kyl or (R70-PO OR8) -

Cl. 2- --al%\HYgr rPJﬁ@rclﬁhé?é’ ‘zijef"‘f%w d$ ispkatdtited aP)blaﬁéram no
group \A/rn.;@hcos&uhw(t:w@ i the ﬁr&@?'&h@ﬁepﬂ gis%ﬂeﬁ%e%lé alkyl group
and additionally at a cycllc car bon om by an 0-CO or R60-CO Cl_2-al kyl
group weradith IR6 is defined as in claim1, a mor pholi no group which is
substituted by an R60-CO or R6O-CO- Cl_2-alkyl group, while R6 is .def i ned
as in claim1, a pipefidinyl_ group. substltuted in the 1 position by an

R60- OQ <ChyAradlikiiino laixs p 1fRE0-AGAH oEbup-alniydh drs (REAGUTRY) byChyd al kyl
gr oup 6e|n R6 to RB are deflned as in claiml a 2- 0X0- nor phol i no group
whi ch YTVSS? e sBbs P Utldby & or! IroHRhyhgrotpSRe 26 Arfuaeees in 164 a
2- ox0- nipA@l ilnyl group which is substituted in the 4 posi -

a piperazino group which is substituted in the 4 position by
the group Ry, and additionally at a.cyclic carbon atom by an
Rg0-CO, or Rg0-CO-C;.p~alkyl group, while R¢ and Ry, are defined

as in claim 1,

a piperazino group which is substituted in the 4 position by
an RgO-CO-Ci.4-alkyl, bis- (Rg0-CO}-Ci;4-alkyl or (R;0-PO-ORg) -

Ciz-alkyl group wherein R¢ to Rz are defined as in claim 1,

a piperazino group which is substituted in the 4 position by
an RgO-CO-Ciz-alkyl group and additionally at a cyclic carbon
atom by an R¢O-CO or R¢0-CO-C;.;-alkyl group wherein R¢ is

defined as in claim 1,

a morpholino group which is Substituted.by an Rg0-CO or Rg0-CO-

Ci-2-alkyl group, while R is defined as in claim 1,

a pipefidinyl group substituted in the 1 positidnrby an
RgO-CQ-Cy-4-alkyl, bis-(RO-CO)-Ci_q-alkyl or ...
(R,0-PO-ORg) -Ci-2-alkyl group wherein R¢ to Ry are defined as in

claim 1,

- a 2-oxo- mbrphollno group whlch may be substituted by 1 or 2

methyl groups



-.tion by a nethyl, ethyl or RGO CO Cl_2-al kyl group, while R6 is defined
as groups F; in claiml and the abovenenti oned 2-oxo-norpholinyl in each
case are linked.to a carbon a norpholino group which is - rBétAagugt 2003et hoxy
group,. atomof the group substituted' in the 2 position by a a-norpholino
group which is substituted in the 2 and 6 posi- tions in each case by a

met hoxy or - et hoxy group, a 2, 2-di nethd¥get-hyl - NR5, 2, 2-di et hoxyet hyl - NR5,

1, 3-di gxol an- " 2-yl-met hyl - NR5- or |, 3-di oxan-2-yl-net hyl -NR5 group wherein
R5 .is.defined as in claim1, while the aryl npieties nentioned in the
definition of the abovenentioned groups denote a.phenyl group which may be
nono- or disubstituted by R13, while the substituents nay be iden- tical or
di fferent and R13 denotes a fluorine, chlorine, bromne or iodine atom a
.Cl 2-alkyl, triflugrgmethyl or O .z-al koxy. grqu r fwo groups R13r if
ey ar & Boas vE Hedane catteh it 2 b e o T 254 ene,
met hyl erddinody- &r mbtdntly dragilerrl goybene, graupyit Geotipyt @RELS, Rt NEs
stereoi soners and the salts thereof. 26 August 2003 .- 165 7. Bicyclic

het er ocy&fd&est aFeddy SLalgy duRrad thee ARAVEIAY 1asiedl A-pxauisrdine lRavdenot es

a hydr ogeg,atom, Ra genotes . a.phe AV eI - g : -wher ei n
t he phgﬁgﬁgﬁugkeggcgéQ%%%%t??hpg%&%ﬁ'ggﬂﬁyéﬁggxﬁyeﬁﬁgyégiﬁ%g’%?9#§’ _

[ : ',

a morpholino group which is substitutéa'in the 2 positiQn by a

methoxy or ethoxy group, .

a -morpholino group which is substituted in the 2 and 6 posi-

tions in each case by a methoxy or ethoxy group,

a 2,2-dimethoxyethyl~-NRg, 2,2—diethoxyethyl—NR5, 1,3-dioxolan-
2-yl-methyl-NRs or 1,3-dioxan-2-yl-methyl-NRs group wherein Rs

ig defined as in claim 1,

while the aryl moieties mentioned in the definition of the
abovementioned groups denote a phenyl group which may be mono-
or disubstituted by Rii, while the substituents may be iden-

tical or different and

R:; denotes a fluorine, chlorine, bromine or iodine atom, a

Ci-2-alkyl, trifluoromethyl or Ci.s-alkoxy group or
two groups Ris, if'they are bound to adjacent carbon atoﬁs,
together denote a Ci.s-alkylene, methylenedidxy-or 1,3-bu-

tadien-1,4-ylene group,

the tautomers, the stereoisomers and the salts thereof.



R3, wherein. R and R2, which nmay be identical or different, each denote a
hydrogen, fluorine, chlorine or bromne atomor a nethyl group and R3
denotes a hydrogen atom Rc and Rd each denote a hydrogen 28tAagustR0f8not es a
met hine group substituted by a cyano group, or a nitrogen atom ‘A denotes
an imno group, B denot es a carbonyl group, C denotes a 1,2-vinylene or an
et hynyl ene- group, . .together with E deg®tes a hydrogen atomor "a""
met hyl group, F denot es an -O-Cl 4-al kyl ene.group, while the al kyl ene
nmoiety. is linked to the group G ‘or an oxygen atom which may not be
linked to a nitrogen atomof the group G and 26 August 2003 - 166 G
denot es an R60- CO al kyl ene- NR5 group wherein the alkylene noiety, which is
st rai ght7-.chai Bédya:ﬂdcchataimsyﬁ:lels 2fcacberalatfonsuleay addictridimal Ity be
substitu ed b a | group or by an R60-CO or R60-CO nethyl group,
whi | e R§ gge éf’i ned as in claim2, a pyrrolidino or piperidino
group V\/mch is substituted by an R60-CO or-R60-CO net hyl group wherein
R6'is defined as in claim 2, a pyrrolidino or piperidino group which is
subst i t BaedeBgteqoa %@r@}?@%ram CO-net hyl groups wherein R6 is defined as
in claim2, a piperazino group which i's substituted in the 4 . position by
an R60-CO- Cl_4-al kyl, bis- (R60-CO -Cl_4-alkyl. or (R70-PO--0OR8) --
ClL 2-- aRkydiegmmm a\nehlenyll Robé¢wzRB arel elphenpljeahyl ngebapnwReraipi peei di nyl
group sugs uted_in the gSItIOI’l b¥1 E CO

- phenyl nucleus is su tituted 1in each case by the groups R; to

Ri, Wherein
erandrRz, which may be identical of different, each denote
a hydrogen, fluorine, chlorine or bromine atom or a methyl
group and
Ry denotes a hydrogen atom,

R, and Rg each denote a hydrogen atom,

X denotes a methine group substituted by a cyano group, or a

nitrogen atom,
K denotes an imino group,
" B denotes a carbonyl group,

C denotes a 1,2-vinylene or an €thynylene group,

"D together with E dencotes a hydrogen atom or ‘@ methyl group,

F denotes an ~0-C;.s-alkylene group, while the alkylene moiety
is linked to the group G; or an oxygen atom, which may not be

linked to a nitrogen atom of the group G, and
) A ST ) PR

-~



Cl. 2-al kyl group wherein R6 is defined as in claim2, the-tautoners, the
stereoi soners and the salts thereof. 8.. Bicyclic heterocycles of general
formula | according to at |east one of clains-6'to 7, charfftugustsi®33in t hat
Rb denotes one of ‘the optionally substituted 1-phenyl.-ethyl groups nen-
tioned, 'in the respective claim6 or. 7, the tautoners, the stereoi soners
and the salts thereof. 9. The foll owi ng M&yclic heterocycles of. genera
formula | r - according to claim1: 26 August- 2003 - 167 (a) 4- |
(3-bronophenyl) -amino] -7- (3-{4- [ (ethoxycarbonyl) nethyl]

pi perazi n-1-yl }propyl oxy) - 6-[ (vi nyl carbonyl )ani nol--qui na zoline, (b) 4- [
( 3- bromophenyl) am no] -7- (3 (4- [3- (ethoxycarbonyl)pro- pyl ]
-p|peragldemOyEFpanp?H%%9§ abkylengi¥§d caipanyheraimdhe adiivd&ns i ne, (c)
o oL SRLQEpPIERNLY 8D BAkasdne (LhasheCbRAOXYGREANK | BE AYLhrno

pi peridin- yr) (viny arb ﬁ am no qU|nazo i ne F (3

- br onophesays) maynaﬁditZona¢$y-bé éubst1tdtedhbyyahmsphplygroup or by

?gghﬁl]fgkgera2|n lé%§fproﬁ¥ﬁ§pX? 6- L%B V%Nﬁgr gghégg%g%%%ﬁﬁ%énaz i ne,

N-net-hyi gningiRr opy! oxy) - 6- [(V|nylcarbonyl)an1no] qui nazol i ne, (f) 4 - [ (3
- bronophenyl ))amno] - 6.- [ (4 - { N- [ (e thoxycarbonyl) ne -
t hyl ] - N- et hyl ami po}' - 1- oxo- 2- buten | -yl " )am no].-quinazoline, (Q)

4-1(3-bro n%}(ﬁhefgdla{p 8915 8oLl N [§90§§>h%_¥gp %Bhg{lﬁ%ﬁﬁm?d b‘ézo’?u ne, (h)

thyl] - Pam no amno
(R4 -4- R&}«ﬁ}phen%betbyhktayun@kou@-Mhdﬁku{h& Ls(&éﬁbﬂgdaaQOﬂuldlaEm
thyl] N—nethylanlno} 1- oxo- 2- but en- 1-yl ) ani noJ - 7- met hoxy-qui -.

a pyrrolidino‘br piperidino group which is substituted by two
Rz0-CO or Rz0-CO-methyl groups wherein R; is defined as in

‘claim 2,

a piperazino group which is substituted in the 4 position by
an Rg0O-CO-C;.4-alkyl, bis-(RgO-CO}-Cij_4-alkyl or (R,0-PO-ORj) -~

A C;.2-alkyl group wherein Rg to Rg are defined as in claim 2,

a piperidinyl group substituted in the 1 position by an Re0-CO-

Ci-2-alkyl group whefein Re¢ is defined.as in claim 2,
" the tautomers, the sterecisomers and the salts thereof.

8.. Bicyclic heterocycles of general formula I according to at
least one of claims 6 to 7, characterised in that Ry denotes
- one of the optlonally substituted 1l-phenyl- ethyl groups men-

‘tioned in the respective claim 6 or 7,
the tautomérs, the stereoisomers and the salts thereof.

9. The follow1ng blCYCllC heterocycles of general formula I

accordlnq to claim 1:



nazol i ne, 26 August 2003 - 168 (i) 4- [ (3-bronophenyl) amno] --6- ({4--
[N--(2, 2-dinethoxyethyl) - .
N- net hyl ami no] - | - oxo- 2- but en-1- yl } ani no) - 7- met hoxy- qui na- ZBdUQnet 2008) 4- |
(3-bromophenyl ) amino] -6- { [4- (2-ethoxy-norpholin-4-yl) -

. 1- 0Xo- 2- but én-' 1-yl ] ani no} - 7- met hoxy- qui nazol i ne, A (k) 4- [
(3 bronmophenyl ) anino] -3-cyano-6- [- (467 {\- [ (et hoxycar bo- .
nyl) met hyl ] - N-nmet hyl ami no}. - 1- oxo- 2- but en- 1-yl ) ami no] - qui no- line, (1) 4- [
(3-chl oro- 4- fluorophenyl) ‘am no] -6- [~ (4-{4- [ (ethoxycarbo-

nyl ) met hyl ] - pi per azi n-1-yl } - 1- oxo- 2- but en- 1- yl ) ami_.no] - 7- cycl o-
propyl met hoxy- qui nazol i ne, (m
4- (3-chl oro-4-fl uorophenyl )am no]-6-[ (4-{N-[2- (ethoxycar-

bonyl) y - hyhlam -

R AP I AR e e e e e e Gl

(3 chl opppdrhkinr pphehptdpaliory) - 66{{vﬁéy1cé2benxb}ammpbbkquina—

yl)-1-0x0-, 2-buten-1-yl]am no}-7-cycl opropyl met hoxy- qui na .zoline, (0)

4-- [. (éo%hp%ro--4 fluorophenyl) anino] -6- [ (4- {4 [ (ethoxycarbo-

nyl )y met hyl] - piperazi.n-1- yIF”l 0X0- 2- but'en- 1-yl) "ami no] -7-cycl o-

butyl oxy-qui nazoline, (p) 4- [ (3-chloro-4-fluorophenyl) anlno} - 6-

(4-{4- [bxe@h@kycbrgmophenyl)amlno] -7-(3-{4-[3- (ethoxycarbonyl)}pro-

1 opr oph bl LSRRI RLT Y hp o arrth T A AR B 1R
(3- chl odwidasblubnephenyl ) ami no] -6- ({4- [2- (nethoxy-

carbonyl ) -pyrrolidin-1-yl]-I-oxo-2=buten-I-yl}am no)- cyclo
. propyl met hoxy- qui nazol i ne,

(c) 4-{(3- bromophenyl)amlno] -7-({1- [{ethoxycarbonyl)methyl]—

piperidin-4-yl}oxy) -6-[ (vinylcarbonyl)amino] -quinazoline,

(d) 4»[(3*br0mopheny1)amino]—7—(3—{4—{(diethoxyphoséhoryl)—
methyll -piperazin-1-yl}propyloxy) -6- [ (vinylcarbonyl) amino] -

guinazoline,

'(g) 4- [ (3-bromophenyl) amino] -7- (3 - {N- [ {ethoxycarbonyl)methyl] -

N—méthylamino}propyloxy)?6—{(vinylcarbonyl)amiﬁo]—quinazoline,

(£) 4—[(3—bromophenyl)aminb]—Gr[(4—{N¥[(ethoxycarbonyl)me—

thyl}-N—methylamino};l—oxo—2—buten—l—yl)amino}#quinazoline,

(g) 4-{(3-bromophenyl)amino] -6-{(4-{N-[{(diethoxyphosphoryl)}me-
thyl} -N-methylamino}-1-oxo-2-buten-1-yl)amino] -7-methoxy-qui -
nazoline, -

~(h). (RJ¥4—[(1—phenylethyl)amino]—6—[(4—{N»{(ethoxycarbonyl)me—'*“‘
thyl] -N-methylamino}-1-oxo-2-buten-1-yl)amino] -7-methoxy-qui-

nazoline,



(r) 4- [ (3-chloro-4-fluorophenyl) amno] -6- [ (4-{N- [ (e.thoxycarbo-
nyl )nethyl] -N'[2- (acetylsul phanyl)ethyl) am no} -1-oxo-2-buten- _
1-yl ) ami no] - 7- cycl opr opyl net hexy- qui nazol'i-ne, (s) 4- [ ‘26 August 2003
(3:chJoro-4-fIuorophenyl) amno] -6- [ (4-{N [ (ethoxycarbo-
nyl)-methyl ]-N-[2-(met hyl car bonyl oxy) et hyl ] am no} - 1- oxo- 2- bu-
ten-1-yl)am no]-7-cycl opropyl net hoxy- quggrazol ine, (t) 4- |

(3-chl oro- 4-f | uor ophenyl) amno] -6-{ [4- (5, 5-dinethyl-

2- oxo- nor phol i n-.4-yl)--1- oxo- 2-buten-1--yl]am no}-7-cycl o- pro-

pyl methoxy- qui nazol i ne and (u)

4-[(3-chl oro-4-fl uorophenyl ) ani no] - 6- { - met hy | - 2- oxo0-
nDrphoIMﬁ444yﬂﬂ3rkﬁﬁwfﬂm@@WédaP&WPﬁa@ ddﬁ iNbﬁéhépdéﬁvwﬁ@ﬁwethyl)-

oxy- qui fr%'thg,ﬁa 19 33 HIReR0h 195 BBYShokagkeal L gegept abl e
salts o oun according to at l'east oOne of to 9 wi'th

inorganzoldme,organlc acids or bases 11. Pharnaceutlcal conp03|t|ons
contai ning a conpound according to at-least one of .clains 1 to 9 or a
physiol ogically accep_. table salt according to claim 10 optlonally

toget hery W‘Qh[g@ebx%hoﬁﬂb%yﬂ@%hhnﬁér%L§W% “gndLehotti Herbso112-4Use)af a
conpoun according to at | east one of clainms 1 to 10 for preparing a

phar macéutKealk @@ﬁﬁ@sﬂtW@ﬂaﬁhP@ﬂ -TsmeGhpxp au2BaAQgdse. 2003 - 170 for
treating benign or malignant tunours, for preventing and treating di seases
of the airways and |lungs and for treating pol-yps, diseases of the

gast r oi rikesi-rdB -brasbphthglhahéndiied - cgadogaLH(bkéﬂdéﬂeahdxgbambbhe

kldne s a
_ y Q?methyl] -N-methylamino}-1-oxo-2- buten 1- yl)amlno} —guino-

"~ line,

(1) 4-[(3-chloro-4-fluorophenyl)amino] -6-[(4-{4- [{(ethoxycarbo-
nyl)methyl]—piperazin—l—yl}—l—oxo—2—buten—1—yl)aminé]—7—cyclo—

propylmethoxy-quinazoline,

(m) '[(3 chloro-4-fluorophenyl)aminol-6-{(4- {N {2-(ethoxycar-
" bonyl) -ethyl] -N- [(ethoxycarbonyl)methyl]amlno} l-oxo-2-buten-

1- yl)amlno] -7-cyclopropylmethoxy-quinazoline,

{n) 4~[(3—chloro—é—fluorophenyl)amino]—6~{[4-(2~oxo—morpholin—
4—yl)—l—oxoﬁz—buten¥l—y1]amino}—7—cyclopropylméthoxy—quina—

Zoline,

(o) 4-1(3- chloro 4-fluorophenyl)amino] -6-[{4-{4- [ (ethoxycarbo-

nyl)methyl] -piperazin-1-yl}-1-oxo-2-buten-1- yl)amlno] -7-cyclo-
' butyloxy qulnazollne

{p) 4-[(3-chloro-4-fluorophenyl)amino] -6-[(4-{4- [ (ethoxycarbo-

nyl)methyl] -piperazin-1-yl}-1-oxo-2-buten-1-yl)amino] -7-(2-cy-

clopropylethoxy) -quinazoline,
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(@) (5)-4-[(3-chloro-4-fluorophenyl)aminol -6- ({4-[2- (methoxy-
carbonyl) -pyrrolidin-1-yl]-1-oxo-2-buten-1-y1}amino) -7-cyclo-

-propylmethoxy-quinazoline,

'(f) 4¥[(3~cﬁiéfo;4—flﬁbepheﬁ?l)aﬁinOT;G:[k4—{Nr[(éthoxycarbo—
hyl)methyl}JN—IZ—(acetylsulphanyl)ethyl]amino}—1—oxo—2—buten—

1—y1)aminoi—7—cyclopropylmethoxyéquinazoline,

(s) 4—[(3;ch10r0—4—fluorophenyl)aﬁino]—6—[(4—{N<[(ethoxyéérbo—
- nyl) -methyl] -N- [2- (methylcarbonyloxy)ethyl]amino} -1-oxo-2-bu-~

ten-1-yl)amino] -7-cyclopropylmethoxy-quinazoline,

{t) 4—[(3—chloro—4—fluorophenyl)amino}~6—{[4—(5,5—dimethyl—
2-oxo-morpholin-4-yl) -1-oxo-2-buten-1-yl]lamino}-7-cyclo-pro-

pylmethoxy-quinazoline and

(u) 4—[(3—chlpro—4—fluofophenyl)amino}—6—{[4—(5—methyl—2—oxo—
morpholin-4—y1)—l—oxo—2—buten—1—yl]amino}—7~cf¢10propy1meth—
oxy-quinazoline

and the salts thereof.

10,7 Physiologically,accéptable'Salts of the compounds
according to at least one of claims 1 to 9 with inorganic or

organic acids or bases.

©11. Pharmaceutical compositions containing a com?ound according
to at._least one of claims 1 to 9 or a physiologically accep=-
table salt according to claim 10 optionally together with one

or more inert carriers and/or diluents.

~12. Use of a compound according to at least one of claims 1 to

10 for preparing a pharmaceutical composition which is suitable
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for treating benign or malignant tumours, for preventing and
treating diseases of the airways and lungs and for treating

polyps, diseases of the gastrointestinal traét, the bile duct

~and gall bladder ahd also the kidneys and skin. '





