WD 2005/ 056528 PCT/ EP2004/ 013202 5 Car boxam de derivatives The invention
relates to conpounds of the formulal R R4 N\EEQT\ ~I Z R4 10 in

whi ch D denotes a nono- or bicyclic aromatic carbo- or heteroca/cl e having O
to 4 N, O dYAPWOS5Z ons which is unsubstituted or 15 13004/013202

pol ysubstituted by Hal, A OR2, N(R2)2i NO2, CN, COOR2, CON(R2)2 or -C=CH,
X denotes NR3 or 0O, Y denotes O, S, NH, NNCN or N-NO2, 20 Rl denotes H, Ar,
Het, cycloal kyl or A, which may be nono-, di- or trisubstituted by OR2, SR2,
S(OnNR 2, SO2N(R2) 2, SO03R2, S(:O)i:NRZ)RZ, NR2S02R2, (OS02R2, OSO02N(R2) 2,
N(R2)2, CN, COOR2, CON(R2)2, AGarboxamide zierivativesl kyl, E denotes CH or N, Z
is absent or denotes a (CH2)qg group, in which one or two CH2 groups may be
replaced by N, 0 and/or S atons and/or by a -CH=CH group and which is
unsubstitute inTBAGSY i ygen (=0, z is absent or
denotes a (Cﬂ%mgrgoup,@%ié\%l?)gﬁ)mdp:tgﬂg)ré dt¥\;\ql'/(]gé)g}l}zﬂl‘“é(;:;)rfoups may be repl aced by
N, O and/or S atons and/or by a -CH=CH group and which is unsubstituted or
nmonosubtituted 35 by car bonyl oxy%%n =0), Qis absent or denotes 0, NR2,
C0 S or C(R2),,, WO 2005/ 086528 CTHEP2004/013202 -2 R2 denotes H, A,
-[C(R3)2],-Ar, -[C(R3)2] ,6Hetjt[ R3)2I11>¢§61£al kall, T-[C(R3)2],-N(R3)2 or
[A(R3) 2] . - OR3, ~NT X \z)& |

R4

10 in which

O

D denotes a mono- or bicyclic aromatic carbo- or heterocycle
having 0 to 4 N, O and/or S atoms which is unsubstituted or
15 mono- or polysubstituted by Hal, A, OR?, N(R?),, NO,, CN,
COOR?, CON(R?), or -C=CH,
X denotes NR® or O,
Y denotes O, S, NH, N-CN or N-NO,,
20 R’ denotes H, Ar, Het, cycloalkyl or
A, which may be mono-, di- or trisubstituted by OR? SR?,
S(0)mR?, SON(R?), SO3R?, S(=0)(=NR*R?, NR’SO,R?,
OSO,R?, OSO:N(R?),, N(R?),, CN, COOR?, CON(R?),, Ar, Het or
cycloalkyl,
E denotes CH or N,
z is absent or denotes a (CH:), group, in which one or two CH;
groups may be replaced by N, O and/or S atoms and/or by a
-CH=CH- group and which is unsubstituted or monosubstituted
30 by carbonyl| oxygen (=0),
A is absent or denotes a (CHy)q group, in which one or two CH;
groups may be replaced by N, O and/or S atoms and/or by a
-CH=CH- group and which is unsubstituted or monosubstituted
35 by carbonyl oxygen (=0),
Q is absent or denotes O, NR?, C=0, SO, or C(R?),,



R3 denotes Hor A 5 R4, R each, independently of one another, is absent or
denote A, OH or OA, R4 and R4 together also denote nethylene or ethylene, T
denotes a nono- or bhicyclic saturated, unsaturated or arogmtic carbo- or
het er ocycl VRAWUMPBt0 4 10 N, 0 and/or S atons, whi ch Tal/EROHYHE
trisubstituted by =0 =S, =NH, =NR 3, =MNOR3, =NCOR3, =NCOOR3, =NOCCR3, RS,
-[CR3)2]r Ar, -[C(R3)2]~ Het, -[C(R3)2] -cycloalkyl, OR3, NR3)2,

Hal , A,
NC2,
and/ or

by -CH=CH groups and S 7.H 1 be replaced by F, Ar denotes
f%(irsej%’l ﬂ(@%HﬁJﬁWEWS unsubsti- tuted or nono-, di-
C 25 CN, COOR2, CON(R2) 2,

phenyl ,

S(O™" | kyl  havi -10 C ,
in whi ch( o)ne"%or t wo 46M0teF Bufls - bb‘ﬂ'r'ep@&&]nﬁeﬁx@(%\)’%&éOéﬁﬂ aﬁél? gf

napht

hyl

NRZCOA, NR2SQ2A, . ] ) -0
SBH or_S( O "R, Rira wacht ssiepeadentiywaf ene asothesisabsent etdenotephdOH di - or

trisubsti- tuted by Ha

or b

or trisubstitmted by détotedH R, N(R2)2, NO2,
COR2, SOAR 2 )2, -[C(R3)2], - COOR2,

4

CN, COOR3, CON(R3)2, 15 NR3COA, NR3CON(R3)2, NR3S02A, COR3, SO2NR2
A denot es unbranched or, br

ched

A, OR3, N(R3)2, NO2, CN, COOR3, CON(R3)2, 30

di - or

C(R3) 2] 0o COOR2,

|
NR3COA, NR3CON(R3) 2, Mi3802A COR3, SO02N(R3)2, S(0)"A,  -[ C(R3)2] 0- 000R3 or

-O[R3)2] 0 mR‘H@?eW%s@d&&B%th FenBicﬁ'@hy@né,at urated, unsaturated

or aromatic

C

10

15

20

25

30

35

het erocyc

Ar

Ar

Het

e having 1 to 4 N, 0 and/o

or heterocycle having 0 to 4
N, O and/or S atoms, which may be mono-, di- or trisubstituted
by =0, =S, =NH, =NR® =NOR® =NCOR® =NCOOR’,
=NOCOR?, R?, Hal, A, -[C(R%)]s-Ar, -[C(R*);].-Het,
{C(R%);]s-cycloalkyl, OR®, N(R?),, NO2, CN, COOR®, CON(R),
NR’COA, NR’CON(R?),, NR’SO,A, COR®, SO,NR? and/for
S(O)A,
denotes unbranched or branched alkyl having 1-10 C atoms, in
which one or two CH, groups may be replaced by O or S atoms
and/or by -CH=CH- groups and/or also 1-7 H atoms may be
replaced by F,
denotes phenyl, naphthyl or biphenyl, each of which is unsubsti-
tuted or mono-, di- or trisubstituted by Hal, A, OR? N(R?),, NO,,
CN, COOR?, CON(R?),, NR’COA, NR’SQ.A, COR?, SO,N(R?);,
-[C(R*);]~-COOR?
-0-[C(R%)),-COOR?, SO3H or S(O).A,
denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, A, OR’, N(R?),, NO,, CN, COOR?®, CON(R?),,
NR’COA, NR’CON(R?),, NR’SO,A, COR?®, SO,N(R?):, S(0)sA,
[C(R%),]:-COOR? or -0-[C(R%)2J,-COOR®,
denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by carbonyl oxygen
(=0), =8, =N(R®);, Hal, A, -[C(R)z]-Ar,

S atons, which may be 35
unsubst it ut edT or nonadenctiés aonona-i arliicydlicisabratsd, amsbturatedooryarematic=0) ,
=N(R2) 2, Hal, A, '[C(CFQ%E] -Ar, WD 2005/ 056528 PCT/ EP2004/ 013202 -3 5
20 -

:S,
10 15



C25 30 35 -[C(R3)2]-Het', -[C(R3)2], cycloalkyl, -[C(R3)2],-0R2,
-[C(R3)2],-N(R3)2, N2, CN, -[C(R3)2], COOR2, -[C(R3)2J-CON(R2)2,

-[ C(R3) 2] - NR2COA, NR2CON(R2) 2, -[C(R3)2],-NR2SO2A, COR2 SOZNéR@:‘Z and/ or
S(O), A HetWOIMNIE28 2 nono- or bicyclic saturated, unsaXSHEPHABE292 onptic
heterocycle having | to 4 N, 0 and/or S &tons, which may be wunsubstituted
or nono- or disubstituted by carbonyl oxygen, =S, =N(R3)2, Hal, A OR3,
N(R3)2, NO2, CN, COOR3, CON(R3)2, NR3COA, NR3CON(R3)2i NR3SO2A, COR3,
SO2N(R3) 2 and/ or S(O{" A Hal denotes F, A. Br or I, mdenotes 1 or 2, n
denotes 0, 1 or 2, olGdNedeHet, [6(Rlecygoalkibtes 1, 2, 3, 4 or 5, q, ¢

each, independently o h nQL 830, 3 or 4, where at |east

one of the groups Z dtc@ﬁﬂéaﬁzeggﬁﬁﬁga%ﬁ )6<'ab&’ éi‘ﬁ and pharmaceutically

usabl e derivatives, st;(\Fé’gzq:nscmR%,s[c(ﬂ%g]nsggmpg?)z,i soners thereof, including
af | . .

m xtures thereof in ratios, The invention also relates to the optically
active éorm;, the ractBER*3.-NRIGOAIINRIGONRRD:s and t he hydr at es and

The. obj et of 11 nth nglGlst B NBeSOACCORy SN/ R aIE Y0 1 es, in

particul ar t whi Yo N J I ' besh ts. WO

D o05) abens BORH croodibrishds 33ndivg Gr'bieydidsaRiraRey, Arisaflrgled GRaHoRR Sonpounds

of the fornula I and rsseteeytiechiadihg 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono- or disubstituted by carbonyl oxygen, =S,

10 =N(R’),, Hal, A, OR®, N(R%),, NO,, CN, COOR®, CON(R®),,
NR’COA, NR’CON(R®)., NR*SO,A, COR? SO,N(R?), and/or
C S(O)A
Hal denotes F, Cl, Bror |,
5 m denotes 1 or 2,
n denotes 0, 1 or 2,
0 denotes 1, 2 or 3,
p denotes 1, 2, 3, 4 or 5,
20 q,q each, independently of one another, denote 0, 1, 2, 3 or 4,
where

at least one of the groups Z or Z' is present, and
0<g+q <6

and pharmaceutically usable derivatives, solvates, salts, and stereo-

isomers thereof, including mixtures thereof in all ratios.

The invention also relates to the optically active forms, the racemates, the

30
diastereomers and the hydrates and solvates, for example alcoholates, of
these compounds.
The invention had the object of finding novel compounds having valuable
35

properties, in particular those which can be used for the preparation of

medicaments.



have very val uabl e pharnmacol ogi cal properties and are well tolerated. In
particular, they exhibit factor Xa-inhibiting properties and can therefore

be enployed f ating and preventing thronboenbolic uch as
t hr onbosi s, W@Q?Q)%‘E#g infarction, arteriosclerosis, i nf?&*{ﬁgﬁ'ﬁ‘g 32@p

pl exy, angina pectoris, restenosis afterdangioplasty and claudicatio inter-
mttens. The conpounds of the fornula | according to the invention are
furthernmore inhibitors of the coagulation factors factor Vila, factor |Xa

and thronbin in the bl ood coagul ati on cascade. 15 O her carboxam des are
described in WO 02/48099; aromatic am des are described in WD 99/00121 and

action are di LiPocea oand MAUAE coRloounlS o WS R ad B WeTe8r o G nes

for the treathsvg very vtaﬂuahré)paahnbm(:gm:bbpmnwandaww‘ehetdlsréted Bxanple, in
WO 97/08165. Aromatic hetero- cyclic conmpounds having factor Xa- |nh| bitory
activit % ar e RATYevIgedhey exhibitdastep Xa-inhibitigy peypesties and gaaitherafere be

0

it bi tors arg VS B Rt Abd Hio ENG Bl antodtk S8ke8Rs 2R "ona
anti coagul antagfHregbosis, riyecariianHRREticE GRtetio’Blerbsis! Rbamnysdn, @pol S
attributed to the inhibi tory action against activated coagul ation protease,

known by the plexy dnginapestarisorestenasie aftehangiop@astypand stavsiicatiotinteit ed seri ne
pr ot eases, sucg as factor Vila, factor I Xa or throm bin. Factor Xa is one
of the %ot edQ8Enyol ved in the conpl ex process of blood coagul ation.
Fact or cat al yses the conversion of prothronbin into throm WO 2005/ 056528
PCT/ EP2004/ 013202 -5 5 10 15 bin. Thronbin cleaves fibrinogen into fibrin
nononer s, whi The cefmpeunds of the idrmk:lawgaccmaimgato the d:mmianwredwtthermmieon to
t¢onbus formatlon Activation of thronbin may result in the occurrence of
onboenbol i Rhitgss, ekthe coagulation factors factor Vlla factor IXa and thrombin in

the blood coagulation cascade.
15
Other carboxamides are described in WO 02/48099; aromatic amides are
described in WO 99/00121 and in WO 00/39118. Aromatic amidine deri-
vatives having an antithrombotic action are disclosed, for example, in
20 EP 0 540 051 B1. Cyclic guanidines for the treatment of thromboembolic
diseases are described, for example, in WO 97/08165. Aromatic hetero-
cyclic compounds having factor Xa-inhibitory activity are disclosed, for
example, in WO 96/10022. Substituted N-[(aminoiminomethyl)phenyl-
C 25 alkyllazaheterocyclylamides as factor Xa inhibitors are described in
WO 96/40679.
The antithrombotic and anticoagulant effect of the compounds according

to the invention is attributed to the inhibitory action against activated

30
coagulation protease, known by the name factor Xa, or to the inhibition of
other activated serine proteases, such as factor Vlla, factor 1Xa or throm-
bin.

35

Factor Xa is one of the proteases invoived in the complex process of blood

coaguiation. Factor Xa catalyses the conversion of prothrombin into throm-



However, inhibition of thronmbin may inhibit the fibrin formation involved in
thronbus formation. The inhibition of thronbin can be neasured, for exanple,
by the net f F. Cousins et al. in Crculation 19 705-1712.

I nhibiti Onf{g& 2&5@?%?8 Xa can thus prevent the formation O?@[lﬁ?%)%&ﬁ?&% The
conpounds of the formula | according to-%he invention and salts thereof
engage in the bl ood coagul ati on process by inhibiting factor Xa and thus

inhibit the formation of thronbuses. The inhibition of factor Xa by the
conpounds accar dj nigwtﬂq the invention _and. the nmeasurenent,K o

. f_th
ant i coagul antPiBn§NRRBID GIeAMESH ‘n&’@?ﬂ\)ﬁ"wmﬁ'hmoﬁgm%ﬁ’é’f”ﬂl'\cﬂeﬂﬁ?fﬁeﬁﬂ‘vent i onal
S tran . - . 3 _ e
by 3. Faupt i T8 8 Seménihy baRkiBLTSn JE 8Os OFRERI Aptivafian 075 2

30 35 The i nhaflihtdnatminahay eesudtrinXae caourenceEobinremtbobmbotix aligBasesby t he

method of T. Hara et al. in Thronb. Haenobstas. 1994, 71, 314-319..
Coagul ati on fliewsyeninhibitianof firembinamaninhibiitne fipsinfosmation invel@d @&t i on cas-

cade afYer bi ' issue factor and contributes to the activati on of
fac- tor X to‘ﬂg‘?’ﬂg“#g"({[”@% a. Inhibition of factor Vila thus prevents the

formation of ThamHWitish of irtohibits can BearEssirelhfd? Exampl @ rsEihediethbieof

I nhibition of factor Vila by the conpounds according to the invention and

t he nmeasur ene@t Fo€ousiasatial. oo LijwdudationaA8896 94, 1ROBMTdRi ¢ activity can be
determ ned by conventional in-vitro or in-vivo nethods. A conventional

met hod ]é(gr t he neasurenent of the inhibition of factor Vila is described, WO

at 1 Thr ombot DL et fsgan s plpyory HCRER BrRbmEn, | 1™ ©

gener at ed i n The compounds of theafpamnald bacerdingde thalirvargiohidtevéals | nvol ved in
tAte activation of factor X to %ive factor Xa. Inhi- bition of factor |Xa can
tfrer ef or e pr etherrofiengagerndite bipaskcaagriationgrocass by inhibiting factor Xa

and thus inhibit the formation of thrombuses.

15
The inhibition of factor Xa by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
be determined by conventional in-vitro or in-vivo methods. A suitable

20 method is described, for example, by J. Hauptmann et al. in Thrombosis
and Haemostasis 1990, 63, 220-223.

The inhibition of factor Xa can be measured, for example, by the method of
25 T. Hara et al. in Thromb. Haemostas. 1994, 71, 314-319.

O

Coagulation factor Vila initiates the extrinsic part of the coagulation cas-
cade after binding to tissue factor and contributes to the activation of fac-

tor X to give factor Xa. Inhibition of factor Vila thus prevents the formation

% of factor Xa and thus subsequent thrombin formation.
The inhibition of factor Vlla by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
. be determined by conventional in-vitro or in-vivo methods. A conventional

method for the measurement of the inhibition of factor Vila is described,



different way. The inhibition of factor |Xa by the conmpounds according to
the invention and the neasurenent of the anticoagulant and antit hronbot I C

activity can_ _be determ ned by conventional in-vitro or in-vivo nmeth

A
suitable nMEPRBW S Bescribed, for exanple, by J. Chang %‘ET'EP"W?PA‘Bw naI of
Bi ol ogi - cal Chem stry 1998, 273, 12089-82094. The conpounds according to
the invention may furthernore be used for the treatnent of tunours, tunour
di seases and/or tunmour netastases. A correlation between tissue factor TF /
factor Vila and the devel opnent of 20 various types of cancer has been
i ndi cat ed by fr examglec iy "érﬁj Remping &b @b iR d hramBpsisdaesaasah 189884 (2000), 41
(Mol ecul ar afaégggenem s of Pancreatic Cancer), 57-59. The publications
| i sted bel ow ri be an antitunour action of TF-VII and 25 factor Xa
inhibitors for various types of tunmour: 30 35 K M Donnelly et al. in
Thronb. Haenost. 1998; 79: 1041-1047; E. G Fischer et al. in J. din.
| nvest . - 104: Goagulation facteoig is gererateddn ithe irdtingic coagulRtiogidascad@vest . 101:

1372- 13%8 (199 ME. Bro t 1999, 82: 88-92
The - compoundsaTsi s Ewiss PR B8 sEhuaiingLatle  LRava Tarter X Inn

| ngredi ent s | il GRABAGARERIAT iHEpétord BVt he ftmaioh!f thdtbr karmtahe treat-
ment and prevention of thromboenbolic diseases, such as thrombosis,

nmyocardi al i ndiffergnitovay. art eri oscl erosis, inflammation, apoplexy, angina
' ' r angjopl asty, cl audicatio jntermttens, venous WO

D 005! 026 PETS Eotan o1 e AR R amReUs S6saigngo e JHAR: o8,
pul monaty el d #5 mabktehint P 1S BRRESagUBMGHF AAnkABAR activity can
be determined by conventional in-vitro or in-vive methods. A suitable
C method is described, for example, by J. Chang et al. in Journal of Biologi-
cal Chemistry 1998, 273, 12089-12094,
15
The compounds according to the invention may furthermore be used for
the treatment of tumours, tumour diseases and/or tumour metastases.
A correlation between tissue factor TF / factor Vila and the development of
20 various types of cancer has been indicated by T.Taniguchi and N.R.
Lemoine in Biomed. Health Res. (2000), 41 (Molecular Pathogenesis of
Pancreatic Cancer), 57-59.
The publications listed below describe an antitumour action of TF-VI} and
C 25 factor Xa inhibitors for various types of tumour:
K.M. Donnelly et al. in Thromb. Haemost. 1998; 79: 1041-1047;
E.G. Fischer et al. in J. Clin. Invest. 104; 1213-1221 (1999);
B.M. Mueller et al. in J. Clin. Invest. 101: 1372-1378 (1998);
30 M.E. Bromberg et al. in Thromb. Haemost. 1999; 82: 88-92
The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the treat-
ment and prevention of thromboembolic diseases, such as thrombosis,
3% myocardial infarction, arteriosclerosis, inflammation, apoplexy, angina

pectoris, restenosis after angiopiasty, claudicatio intermittens, venous



m a, unstable angi na and strokes based on thronbosis. The conpounds
according to the invention are al so enployed for the treatnent or

pr ophyl axi f sclerotic di seases, such as coronar ﬁ% di sease,
cerebral aﬁ@??@?ﬁggﬁagease or peripheral arterial di seasegcrrﬁ}é’%%) Bunds are
al so enpl oyed in conbination with other-Thronbolytic agents in the case of

myocardi al infarction, furthernore for prophylaxis for reocclusion after
t hronbol ysi s, percutaneous translum nal angioplasty (PTCA) and coronary

bypass operatjons. The compounds agcordi.n t he i.nvention_ are furthernore
Daba for tha thiTRGRSiE: RAIMBNSLEREDN SR ALeTAl B amBasi (VoA iSR! o as

anti coagul ant g i““?f?‘r?{'%sﬁ inaard g%@stg,%eéac tl'ﬂ'bﬂﬂi?ﬁ]isor I n haenodi al ysi s.

The conpounds are erfore used int eani ng of catheters and nedical
ai ds in vivo The pampeohds aocordingiu theaagention aref also ehgplpyedforthgi on of

bl ood, plasma and ot her bl ood products in vitro. The conpounds according to
t he i nvent i orfreatenent of REgRivlaxis stathespseerstis shseaseswauehagcasmnabagul a- tion
makes a” cruci Lt | et 0 LSE L Or . esents a
source of sec%rlr\%'glér?@%éa ol:g%);)frglsuﬁ'ég%ﬁg%%re ggﬁa%h%tréli éﬁ‘?e?&aﬁ(géérefé%:éhcl ud- ing

netastasi s, iThé asmpbands Bré aRBASMploYEd el combidtion witis ottt dnbnidety®s. The
conpounds according to the invention are furthernore used for the treatnent

of migraine (Fas i the gasenofgnyetardighinfacctivs, furthermoo® for4Bophylaxisifor he
treatment of the diseases described, the, conpaynds. accordin o, the
nvent i gp SRS SBRSS: nerdiiara SRR e PoRB ISRty cal 1
active rrpoucgqst; céon 6&{5”&5 bt h "tissue plasm nogen activa-
tor" t-PA, no ifl@(sjé@PA, gbfg to ina‘ggt'g?guroki nase. The conpounds

accordi ng to Thecompeondsaccordirayio thiesneertbrearefarthetmotreeusedhforithee as or
t@/ore or after the other substances nentioned. Particular preference is
g

en to si mPEARBLRR OLLANIMIRGSIS INMIGKPEW 8B Hthermere A RRtIGARgHRN IR nt
recur rence of ol b LBRARWh RSB biins PR ALERRRRA7ES PCT/ EP2004/ 013202 -8 C

5 10 15 20 25
15 The compounds are furthermore used in the cleaning of catheters and

medical aids in vivo in patients, or as anticoagulants for the preservation of
blood, plasma and other blood products in vitro. The compounds according
to the invention are furthermore used for diseases in which blood coagula-
20 tion makes a crucial contribution to the course of the disease or represents
a source of secondary pathology, such as, for example, in cancer, includ-

ing metastasis, inflammatory diseases, including arthritis, and diabetes.

C 25 The compounds according to the invention are furthermore used for the
treatment of migraine (F.Moraies-Asin et al., Headache, 40, 2000, 45-47).

In the treatment of the diseases described, the compounds according to

the invention are also employed in combination with other thrombolytically

30 active compounds, such as, for example, with “tissue plasminogen activa-
tor” t-PA, madified t-PA, streptokinase or urokinase. The compounds
according to the invention are administered either at the same time as or
before or after the other substances mentioned.

35

Particular preference is given to simuitaneous administration with aspirin
in order to prevent recurrence of the thrombus formation.



30 35 The conpounds according to the invention are also used in conbination
with bl ood pl atel et gl ycoprotein receptor (llb/1lla) antagonists, which

i nhi bit et aggregation. The invention rel at ounds
of the for 20#’03%152&3& ts thereof and to a process forﬁ‘ts%@i}zopgglé’?&ppon of
compounds of the fornula | accord- ing t8-Claim 1 and salts thereof,
characterised in that a) for the preparation of conpounds of the forrrul a |
in which X denotes NH and Y denotes 0, a conpound of the formula Il R R4 Z

Mo St ed | n Hhephmetufids Blediting (i thR invaiafar S efd T spirminaton 1 no°

2005/ 056528 5 ThPIFEPRRTel SITaGFrERiA Focdilof (lkhen Bnfdgnids, whicn Rhioit

blood platelet aggregation.

5
The invention relates to the compounds of the formula 1 and salts thereof
and to a process for the preparation of compounds of the formuia | accord-
ing to Claim 1 and salts thereof, characterised in that
10 :
a) for the preparation of compounds of the formula |
in which
C X denotes NH and
Y denotes O,
15
a compound of the formula li
R' R4
XZ
20 E—Qq—T
HzN/L’r N X I
O

in which
R' R* R? E, Q, T, Z and Z' have the meanings indicated in Claim 1,

is reacted with a compound of the formula il

D-N=C=0 Il

30 in which

D has the meaning indicated in Claim 1,

or
35



35 -9 b) for the preparation of conpounds of the formula | in which X and Y
denote 0, a conpound of the formula IVRA HN -QT R4, 1V,

PCTI EP2004/ 013 in which W Y and T have the neaning indicated in Claima1l,
is reacted &natzﬁ&iosg%ﬁpound of the fornmula V X and Y denorg*@?i%"”&iﬂ% es d,
Br, | or a free or reactively functionatPy nodified OH group and R and D
have the neanings indicated in aim1l1, and/or a base or acid of the fornula
| is converted into one of its salts. The invention also relates to the
optically active forns (stereoi spners), the_ enantioners, the racemates, the
di ast er eoner s Endffofﬁéeﬁ aun Qﬁﬁo@ﬂ U“‘%r%?fe@eggrmm?s'e conmpounds. The term
sol vates of the cpgnpQdAds is taken to nean adductions of inert solvent

nol ecul es onto the compounds whi ch WO 2005/ 056528 PCT/ EP2004/ 013202 -10 5
10 C 15 20 25 30 R@rkdoY m ovderpté @t heir nutual attractive force. Sol vates
are, for exanple, nono- or dihydrates or alcoholates. The term

phar rracsuti cally usable derivatives is taken to nean, for exam ple, the

salts of the 8%%%%@ d?(iﬁg'f&jrﬂﬂatl\? the invention and al so so-

R4
(AN
— E—n—

10 H—N x Q—T

Z R4' IV,

C
in which W, Y and T have the meaning indicated in Claim 1,

15

is reacted with a compound of the formuia V

1
Yy R
. o A A .
H

0

in which
X and Y denote O,
C 25 L  denotes Cl, Br, | or a free or reactively functionally modified OH
group and
R' and D have the meanings indicated in Claim 1,

30 and/or a base or acid of the formula | is converted into one of its salts.

The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken

35
to mean adductions of inert solvent molecules onto the compounds which



cal |l ed prodrug conpounds. The term prodrug derivatives is taken to nean
conpounds of the fornmula I which have been nodified with, for exarrpl e,

al kyl or ac‘& %OUE sugars or oligopeptides and which_are raw cl eaved
in the orga P2MY ?}Pve the effective conpounds accor dlﬁﬁ'r/pgzn[o BL20% ent i on.
These al so include bi odegradabl e pol ynerideri vati ves of the conpounds
according to the invention, as described, for exanple, in Int. J. Pharm

115, 61-67 (1995). The invention also relates to m xtures of the conpounds
of the forrrula I accgrdl ngmt t he |nve11|on for exanpl e m xtures of two

di ast er eoner sformawing,ig uglattrachiye,fofce. Salvates are, fof example; 1. 10

1:100 or 1:10 T H%WO preferably m xt ures of
st er eoi soman@ggg Bgén EFQEQ%F%' iH(Léé’éal s whi ch occur nore than once, their

meani ngs are |ndepen- dent of one anot her Above and bel ow, the radicals or
paranmeters D, _E, R4 have t he neani ngs indicated
under the forméerm pnanrréa,@téu@puseggwedﬁrwﬁéue%t&l@kaméemeamé@r&wm kyl, is

unbr anchied. (1 eeHiq s BB 4R A itBrdoady s g fon o S 3, ot ©

butyl, |sobutyé||e§@@dmg¢bmgbuh§§t butyl, furthernore also pentyl, 1-, 2-
or 3- nethylbuty or 2, 2- dlnethylpropyl 1-ethyl - propyl hexyl ,

1-, 2-, 3- orThe mmmqﬂgugydenvatmes |s taken to nean, campoynds, of-the fornmila |
2005) 056528 PO ER2004( 01320 40 ¢ 15 20 3. di methyl but yl
1-or2 oyl bty R Roaiiedy 'Iﬂﬂrr bwamﬁl BT o5 SeparayBs, Sl 1 1 5.

or tLri gt biy Yks ahdWHigh din the". t

tri fI uor omet hyl . 8 ddi{/egﬂyb%grt [ cu? y pre era%fvé Iaenotoer a?[@{&%'gsl ?1% 1-6 C
at oms, pr ef er efiégtive compounds accordlng to the mventnon

c These also include biodegradable polymer derivatives of the compounds

according to the invention, as described, for example, in int. J. Pharm.
15 115, 61-67 (1995).

The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
20 example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.

For all radicals which occur more than once, their meanings are indepen-

C 25 dent of one another.

Above and below, the radicals or parameters D, E, Q, T, X, Y, Z, Z, R", R?,
R* have the meanings indicated under the formula |, uniess expressly
stated otherwise.

30
A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
8, 7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propy!, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
35

pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2- | 3- or 4-methylpentyl, 1,1-, 1,2-,1,3-,22-,23-or



met hyl , ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

pentyl, hexyl or trifluoronmethyl. Cycloalkyl has 3-7 C atons and preferably
denot es cycl apro cyclo- butyl, cyclopentyl, cycl ohex or _c cIoheptyI
Hal pref era‘Bpfo?qu%fﬁz@s F, C or Br, but also I. Ar denotégT f@l?&%m

phenyl, o-, m or p-tolyl, o-, m or p-€thyl phenyl, o-, m or
p-propyl phenyl , 0-, m or p-isopropylphenyl, o-, m or p-tert-butyl - phenyl,
0o-, m or p-hydroxyphenyl, o-, m or p-nitrophenyl, o-, m or p-

o nome oyt S50 5 S Yt rimalont, BHERATEL T
g?egyl( N, I(zl: di neeﬁ{)ywnﬁkgﬁﬁﬁhs\nxl ‘Prlmefﬁglﬂbp?kﬁw@fml&?am nogar tbnyl ) -

phenyl, o-, nexample: {riftuerdmbtoyi.no) phenyl, o-, m or p-(N, N-diethyl anino)-
phenyl, o-, m or p-fluorophenyl br omophenyl, o-, m or p-
chl or ophenyl , Ayery ﬁart@u!qﬂy(pféfe@bbmerrm’egﬁamf bﬂ‘éﬁgl16& atqrfms dreterabhyt hy| -

sul f ony )phen

3,5-di- fl uor%'Sm'y‘%tw@E’%ﬁégéﬁf"%&@d‘” isgbutyg sc-buty tert Sl %?‘Hﬁ%enw

2,3-, 2,4-, Rewy o.—ﬂ-‘fﬁmmﬁ.eﬂwpr 3, 5-di br omophenyl, 2,4- or

2,5-dinitrophenyl, 2,5- or 3,4- di nethoxyphenyl, 3-nitro-4-ch|oropheny|,

3-am no-4-chl oro-, 2-am no-3- chloro-, 2-am no- 4 chloro- 2- am no- 5-chl oro-
| am no-

2- ani no- 6- ghi v 2
3-nitro; g CiPReld De%brro&@ﬁﬁsra"@“erefﬁai’h Henfycioprapyl. ovdle-g 5.

2,3, 6-, anivi \ hg,nﬁ} clotfe |6 tri met hoxyphenyl,
2- hydroxy 3 5 @ 8 ﬂ ?de&g do n?/I [ﬁ% 6-di - chl oro-4-am nophenyl
4-fl uor o- 3- chHermmlfmapIy, déhdtbld?r @M;rlﬁrpbmrﬂrleuyl

-di fl uoro-

henyl - 3. BhOBFOH. e EXBMAR SRERYT. O ot CLErEHA. Gre S AN HD
20051 056528 PeTIHERG Q0 prdbyisienyl - d-2n2 o’r‘?;-f;oiaﬁo;%}ibr%r%‘i O mEr p-tert-butyl-
15 phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-
20 or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-
chlorophenyl, o-, m- or p-(methylsulfonamido)pheny!, o-, m- or p-(methyl-
C 25 sulfonyl)phenyl, furthermore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di-
fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2 4-,
2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-

chioro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,

%0 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3 4-, 2,3,5-, 2,3,6-, 2 4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-di-
chloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyil,

35

2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl,



3- am no- 6- net hyl phenyl , 3-chl oro- 4-acet am dophenyl or 2, 5-di nethyl - 4-

chl or ophenyl . Ar preferably denotes, for exanple, phenyl which is

unsubsti t ut e% mpno-, di- or trisubstituted by Hal, Cﬁéh ﬁz SQ2A,
coor2 or CNW 2/&?"”??5?% cuI arly preferably denotes, for exgﬁﬁ 006 éﬁ{c}? whi ch
I s unsubsti- tuted or nono-, di- or trl—slﬁbstltuted by Hal, A OR3 or NHCOQOA,

such as, for exanple, phenyl o-, m or p-nethyl phenyl o-, m or
p- hydr oxyphenyl, o-, m or p-net hoxyphenyl 2-, 3- or 4- chl or ophenyl ,

4- br omophenyl ,. 3-fl uoro- trifl o nmet hoxyphe et he

3- cyanopheny! 3- %mnorﬁ msth ép heryy rﬁ’ﬁ“ﬁﬂ’ﬁh@‘ﬁ?&gﬂ?'gép@?% gag‘gg'ﬂ él‘iﬂnyl Ar
very particul ?ﬁb}z'opg’fe‘?{yfrabl y denotes unsubstituted phenyl, 4-chloro- phenyl,
4-f | uor opheny drf'l uorophenyl, 2-chlorophenyl, 4-hydroxy- phenyl, 2- or

4- met hoxyphenyl or 4-acetam dophenyl Ar pref erably has the preferred
meani ngs i ndi cated for Ar. Het denotes, for exanp - or. 3-furyl, 2- or

3-thiengl, 1-4 Ar prefgrably gepeigsy for example, phenybwhsph 'ﬁ\lﬂlﬁ@ﬁmu’feqﬂf 3., 4- or

> PYr sl Gionod b BEAGRN by e 4 ORE RIPEOARN pdoRsr G ¢,
6- pyri mi di nyl Ar burﬂdﬂﬁrlwp@fmfyea@mms Xo? eﬁamtnle'atwen%whmﬁ is thsub§h-y|
,4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazol yl',. 1,2, 3-oxadi azol -4- or -5-

1,
yl, 1,2, 4- oxatiitad oF BNy di- BrwsubﬁnmtadbmmjuAzalearNiﬂCCm yauch as, for
1, 2 4- th| adi azol

1yt dggi i Sagppid, pRony oY modt BitethMeBENTE 8- - of prryardyergnyC -
5-isoi ndol yl, rrgl-lor pzmetr?oxyﬁheﬁylbénza @r@aéﬂbbﬂfgzebyl 3rbr‘bmo;f‘i_ﬁeny‘i3 3-ﬂﬂoro—

7- benzopyrazo - or 7-benzo 7-
benzi soxazol y#-tr:ﬂuoromethéxypr@nybm éthbaymﬂnyl a’i—oyamopmenyl 43 rrsqr p6- or
€Henzi sot hi azol B -benz- % oxadiazolyl 2-, 3-, 4-, 5-,
6 7- or 8- §6¢ 'thqpy, og4—et oxngrbonylphqny or 8-isoquinolyl, 3-. 4-, 5-,

6-, 7- or IF@

6- qui noxal | ny?& oga) b@éﬁkula@y pré‘fera@y de@oée%ﬁp%gbns?lgﬂ%ﬂ - oﬂglz %&PIOE} urthernore

pr eferafiPy 1, Bhoeylz a-flOrasEmyd 36 32U REEBHp R 02/dhlcdPRenyl1 3- r’é/di@(yIS 20 G 25
phenyl, 2- or 4-methoxyphenyl or 4-acetamidophenyl.

Ar' preferably has the preferred meanings indicated for Ar.
20

Het denotes, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrroly|,

1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4-

or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyri-
C 25 dyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-, -4- or

-5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyi, 1,2,3-oxadiazol-4- or -5-

yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-

3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridaziny!, pyrazinyl, 1-, 2-

3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl,

30 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-,
5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-,
7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or

35

8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-gquinazolinyl, 5- or 6~-quinoxalinyl, 2-, 3-,
5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzo-



35 di oxol -5-yl, 1, 4-benzodi oxan-6-yl, 2,1, 3-benzot hi adi azol -4- or -5-yl or
2,1, 3-benzoxadi azol -5-yl. The heterocyclic radicals nay al so be partially or
fully hydr Net can thus, for exanple, also den r o-

-3-, -4- or - -Pﬁ‘%ﬁzs 2, 5-di hydro 2-, -3-, -4- or 5- furgk%ﬁ%@#gh%égo 2- or
-3-furyl, 1, 3-dioxol an-4- yl, tetrahydrr)&- or -3-thienyl, 2,3-dihydro-1-,
-2-, -3-, “4- or -5-pyrro|y|, 2,5- dihydro-1 -, -2-, -3-, _4- or
-5-pyrrolyl, 1-, 2- or 3-pyrro|idiny| tetrahydro 1- -2- or -4- inidazolyl,
2,3-dihydro-1,, :2-, +3-. -4-.0r - tetrah -

2,301 Y010 gl B 1 Fperbeicr SiPA T 5“9%9 EGERO 85 87 Rt o hydr o- 1
-, -2-, -3-, 241'3—beﬁzo£’édla§olf-54§/| dyl, 1-, 2-, 3- or 4-pi per|d| nyl, 2-, 3- or
4-mor phol i nyl,” tetrahydro-2-, =3- or-4- pyranyl 1, 4-di oxanyl, 1, 3- dioxan-2-,

-4- or -5-yl, Thekwlt@rocpeln}ramcals may-attscpjaeipmﬁallworfuﬂpmumg&nated -2-, -4- or

37 e o e i S B

-6-, -7- or - ol 4l ,_42- ]
3, 4-di hydro-2 ?8!‘5 Q4 gXa-gl Rr ??furyl ftetra crlrrcr)or e pf e#’r¥'ab13 dioxclan-4

2, 3- net hyl enegli m'tyaﬂ;ein@-lz- -Q-tlmehl)\b/Q@dmydwph,erl-s- —4 or -5 -pyrrolyl, 2,5~
2, 3- ethylenedloxyphen 3, 4- et hyl enedi oxypheny dlfluoronethylene-
di oxy) phenyl , dhygret! hyar'cﬁerrﬂopﬁr%ﬁygol%r 62yPr 3?V§-°d'9“1¥kdﬁ@@|ﬂ¥/¢r9n‘b‘

di oxy) phenyl | 9- 2kt 1 BF r -7-yl,
further qpre p%f%r’%ﬁwé#oéﬁd¥f?3%ﬂgg+eér?z{6f ar alh#;ll oP?é?%zﬁ%ﬁgﬂgﬁ%X@)_
furanyl ."“Net pr eBebﬁM}b @bﬁﬂeﬁ4&i:ﬁ}ﬂd@1-0E2J3L3‘-Y<§HJ40pWR¢y|I”1an%}14-tétPéatUrat ed
or aro- matic heteroc e haV|n to 2 N, 0 and/or S atons, which may be
un- subst it ut emdr@-mﬁn-swwr@u@ry@rpmm by ey PiRsosieh, 2 o On. e

G201 Senhlfi B2 5t b b Py SRS idpfeal

m)r pholinyl, A&y %twdlﬁ@:@ffyﬂf’d-"l Bl B?W@Vﬂdézm?h’héiéﬁ%ro-‘p' pE! 141'&345 or
pyrrolldlnyl, option- ally subst’ituted car bonyl oxygen, 'such as, for

exanpl e,193 ox pysmpdioylj -, 24-oy13- plbemmlwlpélz 3Mrtetrahydroet -, 22-0x3py4d-, 654, di n- 1-yI .

W0 20057056528, P 8 quinoyT, 13,3 4-telrahydra1- 2. -3-, 4-, -5, -6-, 7- or -8-
isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, fur-
thermore preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxypheny!,

20 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoromethylene-
dioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylene-
dioxy)phenyl or alternatively 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl,
furthermore preferably 2,3-dihydrobenzofuranyl or 2,3-dihydro-2-oxo-

25 furanyl.

O

Het preferably denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 2 N, O and/or S atoms, which may be un-
substituted or mono- or disubstituted by carbonyl oxygen, OH or OA.

%0 Het preferably denotes, for example, furyl, thienyl, thiazolyl, imidazolyl,
2,1,3-benzothiadiazolyl, oxazoly!, pyridyl, indolyl, piperidinyl, morpholinyt,
tetrahydropyranyl, piperazinyl, pyrazinyl, piperidinyl or pyrrolidinyl, option-
ally substituted by carbonyl oxygen, such as, for example, 3-oxomorpholin-

35

4-yi, 2-oxopiperidin-1-yl or 2-oxopyrrolidin-1-yl.



20 C 25 30 35 Het very particularly preferably denotes thienyl, imdazolyl,
pyridyl, indolyl, piperidinyl, pi perazi nyl, 2-oxopi perazinyl, nDrphoIinyI,
tetrahydrop ran 3- oxonor phol i n-4-yl, 2-o0xo0-2H pyrazin 1.

2- oxopyrrol%’&zﬂ? ‘T’Sﬁzsor 2- oxopiperidin-1-yl. Het' pref ePSISWz?Pé@i%%
preferred neanings indicated for Ar. Ddbthetes, in particular, for exanple,
phenyl which is unsubstituted or nono- or disubstituted by Hal, A

hydr oxyl , nethoxy, ethoxy, hydr oxy- carbonyl, nethoxycarbonyl or

et hoxycar bony| , or t ch of i s unsuhstituted or
nmonosubst i t ut 8@9{;5‘1’&%6‘9”8 Syth;!ﬁ’B‘f' %Pﬂeﬁﬁﬁ'aﬁ '”dOFY
4-ch|oropheny u f hgnyl , o-
m or p-fluor phe yﬁ; Bélaalilirmdf?)%ﬁ“@ﬁfézwggh%y@%h -Pte{?é@?mbsgglag]r%xyphenyl
o-, m or p- yeetmomdsrphmhnqnylgﬁzidmezmmwmhn -Yie R-oxoipylrotidin-f-gt oe2anpl e,
thienyl or furyl; cycloal kyl, such as, for exanple, cyclohexyl; or A which
may be nnnosz@WP@U@@H$ﬂb CR2 such as, for exanple, nethyl, ethyl, propyl,
butyl, ~- CH(CH3)OH or -CH(CHS)OCHS, R1 particularly preferably denotes
phenyl which is unsubstituted or nmono-, di- or trisubstituted by Hal, OH or
OA, such as, Het premrablg haatherefefred rﬁeaﬁrnge-uﬁdnugrewﬁaﬁwl o-, m or

p- chlorophenyl 0o-, m or p-hydroxyphenyl, o-, m or p- nethoxyphenyl

di f | uorophenyl or trlfluorophenyl a nDnocycIic aromatic heterocycle havi ng

'mfﬁhzn% b aﬁﬂé%iq;%@?h?a%‘m § Tofgxamle RRaRyien tsufthes Wietiy)  ochy
pr opyl utyl m

%@L@éilﬁfted b?ﬁﬁ"ﬁ? ﬁg&?%xyl%é?ﬁ&ffreﬂ%ﬁy Hg&fbt hgs, for

exanple, H or aI kyl having 1, very pafticularly
preferably H. cammomaﬁemremylwmmmml orlpyrislyRer fiveriydr eddhyotienot es,

fOr exanpl e, Hor al or 6 C atons, very
particularly éﬁ%‘bﬁ't”ﬁ@gOwonﬁﬁﬁﬁgftﬁiﬂdﬁﬂ@ﬁbte A, OH OA or are

absent; toget h)ever? pffticlRAAY breferably denotes 4-chlorophenyl.

15
R preferably denotes Ar, such as, for example, phenyl, o-, m- or p-fluoro-
phenyl, o-, m- or p-chlorophenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-
methoxypheny! or difluorophenyl; Het, such as, for example, thienyi or

20 furyl; cycloalkyl, such as, for example, cyclohexyl; or A, which may be

monosubstituted by OR?, such as, for example, methyl, ethyl, propy!, butyl,
-CH(CHs;)OH or -CH(CH3)OCHj,

C 25 R' particularly preferably denotes phenyl which is unsubstituted or mono-,
di- or trisubstituted by Hal, OH or OA, such as, for example, phenyl, o-, m-
or p-fluocrophenyl, o-, m- or p-chicrophenyl, o-, m- or p-hydroxyphenyl, o-,
m- or p-methoxyphenyl, difluorophenyl or trifluorophenyl; a monocyclic

aromatic heterocycle having 1 to 2 N, O and/or S atoms, such as, for

30
example, thieny! or furyl; or A, which may be monosubstituted by OR®,
such as, for example, methyl, ethyl, propyl, butyl, -CH(CH3)OH or
-CH(CH3)OCHs.

35

R? preferably denotes, for example, H or alkyl having 1,2, 3,4,50r6C
atoms, very particularly preferably H.



ene or ethylene. R4, R4, particularly preferably denote "absent". T
preferably denotes a nono- or bicyclic saturated, unsaturated or aro- matic

heterocycl to 2 N, 0 and/or S atons, which may - ituted
or nono- or @azébigt%géztsut ed by A or car bo%/ oxygen (=0), Ig‘f’ﬁﬁg‘}%‘g?ﬁ?’%%ch S
unsubstituted or nono-, di- or trisubstituted by Hal, OR2 or NR 2COA, or a

nonocycli ¢ unsubsti tut ed saturated carbocycle. 15 The unsubstituted
saturated carbocycle preferably denotes cyl opentyl or cycl ohexyl T

Pet er ocyel e hBvPrgertt) o8k for BaRIE Yo R B 2 L A B Butea o
nono- or di sugﬁjmg q;efa)dpgf,ﬂomé?ry mfé}ngHoxygen (=0), phenyl which is
unsubsti tuted no-, di- or trisubstituted by Hal, OH  OA or NHCOA, 25

or a rmnocycl Rc; Iﬁnpcﬂfetahlwdeuates&tQHaMot:areaabwmtogetnﬂrrais@methyl—
articul ar erdn 48 , ert din- 1-yl,
FZ) OXl)p:JBeI’I di ﬁ goI{,p %er‘&%pﬁ erggwaﬂeh?%r%ypﬁppgé(%p I I2 oxo}/lH-

pyridin-1-yl, 3-oxonorpholin-4-yl, norpholin-4-yl, 4-oxo- 1H-pyridi n-1-yl, 30
2, 6- dloxoplperidinl-yl, 2-oxopiperazin-1-yl, 2,6-dioxopiperazin-1-y|,

2,5-di- oxopyﬂ'rpvéfeﬂfahlyheﬁoteQamad: o:’b?ﬂlnmcz()&t:lnzaIsiacljmat&l yinsatuwyaledioan arpl |,

3- oxo0- 2H pyr| - dazin- 2- 2-caprolactam 1 - = 2-oxpazepan- 1l-y

6- oxopi per azi fatichgter OCEC'ﬁﬂ'@M'Qg/éIt%?ﬂ\‘ ﬁﬂ%@raﬁﬁéomﬁhwh@h may Qedﬁhi/dr o-1

H-pyrlmdln2 zin-4-yl,
wher e tg@ r adi Cﬁﬁlt&tedyérsrgo td%"r‘\g tflfj{é@' Wn&r@séﬂbﬁﬁxl%éem%?

2005/ 056528 Pphéfy mﬂéﬁwaﬁ&bstnﬁédfmrhﬁbﬁcﬁ ah@nyﬂnsuﬂstmwsaytmalum%mt ed or
nono-, di- or trlsubstltuted by Hal, OH, OA or NHCOA, or a nmonocyclic

unsubst i t ut edNREGQA.at ed carbocycle. T piperidin-1- or 4-yl, piperazinyl,

G pholin. 4 by a5 S hic LBk sttt SUERSIoh oS ubst i tuted by A

and/ or carbo

15 The unsubstituted saturated carbocycle preferably denotes cylopentyl or

cyclohexyl.

T particularly preferably denotes a monocyclic saturated or aromatic

20 heterocycle having 1 to 2 N and/or O atoms, which may be unsubstituted
or mono- or disubstituted by A or carbonyl oxygen (=0),
phenyl which is unsubstituted or mono-, di- or trisubstituted by Hal, OH,
OA or NHCOA,

C 25 or a monocyclic unsubstituted, saturated carbocycle.

T denotes, in particular, piperidinyl, piperazinyl, pyridinyl, 2-oxopiperidin-
1-yl, 2-oxopiperidin-4-yl, 2-oxopyrrolidin-1-y!, pyrrolidin-1-yl, 2-oxo-1H-
pyridin-1-yl, 3-oxomorpholin-4-yl, morpholin-4-yl, 4-oxo-1H-pyridin-1-yl,
2 6-dioxopiperidin1-yl, 2-oxopiperazin-1-yl, 2,6-dioxopiperazin-1-yl, 2,5-di-

%0 oxopyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-3-yl, pyridazinyl, 3-oxo-2H-pyri-
dazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-1-yl), 6-oxopiperazin-1-yi,
2-azabicyclof2.2.2]octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-2-oxo-1-yl,
2-ox0-1,3-oxazinan-3-yl or 4H-1,4-oxazin-4-yl, where the radicais may

35

additionally be monosubstituted by A,



or unsubstituted cyclohexyl, In a particularly preferred enbodinment, R4, R4
is absent, Z, Z each denote ethylene, E denotes CH or N, T denotes

pi peridin-1- or 4- pi perazi nyl, 2-oxopiperazin-1-yl, nmor- pholin-4

each of whi WR 3085/ §&§bst| tuted or nonosubstituted 20 by RCTEP @W@%l tut ed
cycl ohexyl. 25 30 The conpounds of the ffgrmula | nmay have one or nore chiral
centres and therefore occur in various stereoisoneric forns. The fornula I
covers all these fornms. Accordingly, the invention relates, in particular,
to the conpounds of the fornmula | in which at | east one of the said

radi cal s has phenyiwhibk ipursubstituted oe anonysdi- oditdsubstituted\by. HaloRH,pr ef er r ed
groups of Conbﬁmd@!i%be expressed by the follow ng sub-fornulae la to
I's, which con formula | and in which the radicals not designated

in greater de gthe fornmula I, but in
whi h5s 0o S8bema K ci¢ M- ERAILGE, SatkaRuarbtfe ( 1° L Of L phenyl whi ch
is unsubstituted or nono- or disubstituted by HaI A CRZ or COOR2, or

pyri dyl Swhich is _unsubstituted or nonosubstituted b 5in b D denotes
phenyl which is mbnosubst PPefigi-byordiyl, pipgraginykRome ’654 ‘W eacotin 1d T

denotes a nono- or bicycl heterocycle
having 1 to 2 N, O and/orwélcgtal %?P@%B% @%@oﬁé&%&@%@ﬁyf}hdh nono-

di substituted by A 10 orcgdbhgrostygenyee), (=0), phenyl which is
unsubstituted or nono-, di- or trisubsti- tuted by Hal, OR2 or NR2COA, or a

nmonocycli ¢ unsubstitut ed, oxansubstituied gyblobesyle;
10

C In a particularly preferred embodiment,
R* RY is absent,
15 7 7 each denote ethylene,
E denotes CH or N,

T denotes piperidin-1- or 4-yl, piperazinyl, 2-oxopiperazin-1-yl, mor-
pholin-4-yl, each of which is unsubstituted or monosubstituted
20 by A,

or unsubstituted cyclohexy!.

The compounds of the formula | may have one or more chiral centres and

25 therefore occur in various sterecisomeric forms. The formula | covers all

>

these forms.

Accordingly, the invention relates, in particular, to the compounds of the
30 formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to Is, which conform to the
formula | and in which the radicals not designated in greater detail have

the meaning indicated under the formula I, but in which
35



15 inle Qis absent or denotes O or CH2; in If Ar denotes phenyl which is
unsubstituted or nono-, di- or trisubstituted by Hal, A OR2, NR2COA, SQ2A,
SO2NH2, CCI];Z or CN.. 20 in Ig Ar denotes phenyl which is unsubstituted or
mono-, di- 9 2009338t i t ut ed by Hal, A OR3 or NR3COA PHTW'%&“}O&?H& es Ar,
Het, cycloal kyl or A which nay be nonostibstituted by OR2; t' 25 in li Rl

denot es phenyl which is unsubstituted or nono-, di- or trisubstituted by
Hal, OH or OA, a nonocyclic aromatic heterocycle having | to 2 N, 0 and/or

S atons, or 30 A, i ch be nono ituted b ;. in 1] Het denotes a
mono- or bi cyf & sgmrat g%“ﬁﬁ?&‘@ﬁ?’i@&%%?léQ?BbStﬁ‘dgiorﬂbP@P%eﬁlcl e havi nz 1
to 2N, O d/ S at e Wa ' 2 -

i sobsti tutod by A a5 or dstBsEEHy Bal AR b COGR] Ur AR which j3

2005/ 056528 PCT/ EP2004/ 013@substituted or Moridsubstifutebgédfmt es NR3~ or 0, R3
denotes H, in ImZ, Z' denote ethylene; in In T denote a nonocyclic

saturated or irtmatPc het denetgsipbienybwhich is manosulstisded by 6lakt ons, whi ch may

be unsubsti- tuted ge nmonQ-_ar  di stituted by A or carbonyl oxygen (=0),
phenyl which ' %nsﬁ‘bstitﬁ?%@%ﬁ"ﬁﬂ o-, di- or trisubsti- tuted by Hal, OH,

OA or NHCOA, ¢ |2 mMpnocychbfota8sahbl BF Bidyciasatlpdted, GRsqesd er aldL 10 A
denot es unbranched or branched al kyl having 1-10 C

matic heterocycle having 1 to 2 N, O and/or S atoms,
which may be unsubstituted or mono- or disubstituted by A
10
or carbonyl oxygen (=0),
phenyl which is unsubstituted or mono-, di- or trisubsti-
- tuted by Hal, OR? or NR?COA,

or a monocyclic unsubstituted, saturated carbocycle;

15 inle Q is absent or denotes O or CH,:
inlf  Ar denoctes pheny!l which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR?, NR’COA, SO,A, SO,NH,,
COOR? or CN;
20 inlg Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR® or NR*COA;
inth R denotes Ar, Het, cycioaiky! or

A, which may be monosubstituted by OR?;
25 inli R denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, OH or OA,

a monocyclic aromatic heterocycle having1to 2 N, O

3

andfor S atoms,

or
%0 A, which may be monosubstituted by OR>;
in lj Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 2 N, O and/or S atoms,
which may be unsubstituted or mono- or disubstituted by A
35

or carbonyl oxygen (=0),
inlkk Y denotes O;



atons, in which 1-7 H atons may be replaced by F;, 20 in Ip D denotes phenyl
whi ch is unsubstituted or nmono- or disubstituted by Hal, A OR2 or COOR2,
or pyridyl which is unsubstituted or nonosubstituted by Hal, X denot es NRS

or O, R1 denotes Ar, Het, cycloal kyl o
mnosubstltwgez@ﬁ)%(%%% E denot es CH or N, Z, Z denot ei)e‘t%\mpm“mbz le
absent or denotes 0 or R2 denotes ¥ or A R3 denot es H or A, R4, R4,
each, independently of one anot her, is absent or denote A, 35 OHor QA R4
and R4, together aI so denote net hyI ene or ethyl ene, WO 2005/ 056528

PCT/ EP2004/0132 19 C%e et hﬁ%@ nocycl ic saturated or aromatic

het erocycl e |ng PSR r®0%at oms, whi ch may be unsubsti- tuted or
nono- or dISUbStItURE‘d byd&]aés@rbonyl oxygen 5 (=0), phenyl which is
unsubstituted or nono-, di- or trisubsti- tuted by Hal, OH, OA or NHCOA, or
a nonocyclic mnlsnubs?_;Zut etdenctatalingdenel car bocycle, A denot es unbranched or
branched al kyl having 1-10 C 10 atonms, in which 1-7 H atom; may be repl aced
by F, Ag denotes phenyl which is unsubstituted or nono-,

trisubstitute%@y H@ . A % d\ﬁ% ,clé%g,f %??B‘F@rom&%@leﬂ% YEN% 15 Het

denotes a nono- or bicyclrcC S&CUr e ed or aro- eterocycl e

having 1 to 2 N, 0 and/orh&mgqrmszﬁndmrmaﬂobs whsaomial toet @skubsticono-  or
di substituted by A
tuted or mono- or disubstituted by A or carbonyl oxygen

(=0),

10 phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, OH, OA or NHCOA,

C or a monocyclic unsubstituted, saturated carbocycle;

15 inlo A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F;

20 inlp D denotes phenyl which is unsubstituted or mono- or
disubstituted by Hal, A, OR? or COOR?, or pyridyl which is
unsubstituted or monosubstituted by Hal,

X denotes NR® or O,
C o5 Y denotes O,
R’ denotes Ar, Het, cycloalkyl or
A, which may be monosubstituted by OR?,

E denotes CH or N,

30 Z, 7' denote ethyiene,
Q is absent or denotes O or CH,
R? denotes H or A,
R® denotes H or A,
R*, R* each, independently of one another, is absent or denote A,

35 OH or OA,

R? and R? together also denote methylene or ethylene,



or carbonyl oxygen (=0), 20 Hal denotes F, C, Br or I, p denotes 1, 2, 3,
4 or 5; 25 30 35 in I g D denotes phenyl which is nonosubstituted by Hal, X
denot es NR 3" or Y denotes 0, R denotes phenyl which_is unsubstituted or

nono- , B’pz"?ﬁ"‘?séwstltut ed by Hal, OH or QA a nonocyEFTEPZI4ERPE

heterocycle having 1 to 2 N, O and/or Si@tons, or A, which may be
nonosubstituted by OR3, R3, denotes H, E denotes CHor N, Z, Z denote

et hyl ene, WO 2005/ 056528 PCT/ EP2004/ 013202 -20 5 10 C 15 20 25 30 35 Qis
absent or denotes 0 or R2 denotes H or A R3 denot es Hor A R4, R4
each, independent!yTof on@"éﬁ?@?ﬁe’ﬂom%yc&ﬁss@mratﬁd Aa@matic heterpeyelenn, ' R4 and

R4 together al so denote lic
saturated or aronatic he'?@ér\g%:% Igfﬁaa\qjd?né @rﬁlgm} % nd&%y%(? at’o ﬁ whi ch may
be unsubsti - tuted or mono- or disubstituted by A or carbonyl oxygen

(=0),

phenyl which is unsubstituted or mono-, di- or trisubsti-

tuted by Hal, OH, OA or NHCOA,

or a monocyclic unsubstituted, saturated carbocycle,

A denotes unbranched or branched alkyl having 1-10 C
10 atoms, in which 1-7 H atoms may be replaced by F,
Ar denotes phenyl which is unsubstituted or mono-, di- or
C trisubstituted by Hal, A, OR?, NR*COA, SO.A, SO;NH,,
COOR? or CN,
15 Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 2 N, O and/or S atoms,
which may be unsubstituted or mono- or disubstituted by A
or carbonyl oxygen (=0),
20 Hal denotes F, Cl, Bror |,
p denotes 1, 2, 3,4 or 5;
inlg D denotes phenyl which is monosubstituted by Hal,
C o5 X denotes NR” or O,
Y denotes O,
R’ denotes phenyi which is unsubstituted or mono-, di- or
trisubstituted by Hal, OH or OA,
30 a monocyclic aromatic heterocycle having 1t0 2 N, O
and/or S atoms,
or
A, which may be monosubstituted by OR®,
R® denotes H,
35 E denotes CH or N,

Z,Z' denote ethylene,



tuted or nono- or disubstituted by A or carbonyl oxygen (=0), phenyl which
I S unsubstituted or nono-, di- or trisubsti- tuted by Hal, OH OA or NHCOA,
or a nonocygl.i stituted, saturated carbocycle, A nched
or br anched&&ﬁw&ﬁ%\si ng 1-10 C atons, in which 1-7 H aggﬂgﬁﬁ%}d%&ﬁepl aced
by F, Hal denotes F, C, Br or |I; in |42 denotes phenyl which is
nonosubstituted by Hal, X denotes NR 3' or O, Y denotes 0, R denotes
thienyl, fury[, phenyl which is unsubstituted or nono-, di- or
trisubstituted by |, OH or QA or , i C y be nonosubstituted by ORS,
R3 denotes H or A W3~ de'ﬁcﬁbé"“?"t-f’rﬂe’&éﬁﬁ\t,eggr 2%or N, Z, Z' denote ethylene,

Q is absent or denoges 0

2005/ 056528 PCT/ EP2

pi perazinyl , pyridi RyIR" 22asty pndrpengently of one another, is absent or denote A,

10

15

20

30

35

inlir

04/0

R* and
-

Hal

Eg:gg denotes Hor A R3 denotes Hor A WO
1@"52?) HZTR)QC 5 10 15 20 25 30 35 R4, R4' each,

i ndependent |y of onR®anotdenotes $ abdent or denote A, OH or OA, R4 and R4
toget her al so denote, nef

hyl ene or ethyl ene, T denotes piperidinyl

OH or OA,

R* together also denote methylene or ethylene,

denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be unsubsti-
tuted or mono- or disubstituted by A or carbonyl oxygen
(=0),

phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, OH, OA or NHCOA,

or a monocyclic unsubstituted, saturated carbocycle,
denotes unbranched or branched alky! having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F,
denotes F, Cl, Bror |;

denotes pheny! which is monosubstituted by Hal,
denotes NR? or O,

denctes O,

denotes thienyl, furyl, phenyl which is unsubstituted or
mono-, di- or trisubstituted by Hal, OH or OA,

or

A, which may be monosubstituted by OR®,
denotes H or A,

denotes H,

denotes CH or N,

denote ethylene,

is absent or denotes O or CHa,

denotes H or A,

denotes H or A,



1-yl, 2-oxopiperidin-4-yl, 2-oxopyrrolidin-1-yl, pyrrolidin-1- yl,

2- 0xo- 1H pyridin-1- yI , 3-oxonor pholin-4-yl, norpholin- 4-yl,

4- oxo- 1H pyridi n- 1- X , 2, 6-di oxopi peridin-1-yl, 2-oxo- p| erazin-1-vl,

2, 6- di oxopi PRIV | 2, 5-di oxopyrrolidin- 1-yl, PCT/EP2004/013202°

2- 0x0-1, 3-oxazolidin-3-yl, pyridazinyl,-3texo-2H pyri- dazin-2-yl,
2-capro| actam 1-yl (= 2-oxoazepan-1 -yI ), 6-oxopiperazin-1-yl,

2-azabi cycl o[ 2. 2. 2] oct an- 3-on- 2-yl 6- di hydro 1 H pyrimdin-2-oxo0-1-yl,
2- 0x0- 1, 3- oxazi nan- ;,%L% or 4H-1, 4- oxa2| where the radicals may
addi tional Iy be monBs st?@‘m éﬂd%‘?ﬁ’)ﬂe’wﬁéﬂﬂ”e\/ﬂﬂ%h‘eﬁsﬁ ghsemardanci? Aor
nmono-, di- or trisubsti- § W Hal , OH OA or NHCOA, or a nonocyclic
unsubst i t ut ed, saturated car oCy¢le, A denotes unbranched or branched al kyl

having 1-10 C atonR’anhd R%uogbtrﬂerblslb deno® methyleng enéthgRsheby F,  Hal
denotes F, C, Br or I; in Is D denotes phenyl which is rmnosubstltuted by

Hal, X.denotes NR3T or odenotgs mipesidinyl, Pzpemayie§ymdm¢h>2r0xmqndmpheny|

whi ch ? bstit ut ed t d b A
o e e e Tonosubar 1ol opBeraad ZHRStodiEa S, BFoidmey, oo "
E denot es CH or N VO 2000 552 PHATARPALN b RXaARRo0IR24S mdpbin20 25 30

4-yl, 4-oxo-1H-pyridin-1-yl, 2,6-dioxopiperidin-1-yl, 2-oxo-
piperazin-1-yl, 2,6-dioxopiperazini-yl, 2,5-dioxopyrrolidin-
10 1-yl, 2-ox0-1,3-oxazolidin-3-yl, pyridazinyl, 3-oxo-2H-pyri-
dazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-1-yl),
C 6-oxopiperazin-1-yl, 2-azabicyclo[2.2.2]octan-3-on-2-yl,
5,6-dihydro-1H-pyrimidin-2-oxo-1-yl, 2-oxo-1,3-oxazinan-
15 3-yl or 4H-1,4-oxazin-4-yl, where the radicals may
additionally be monosubstituted by A,
phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, OH, OA or NHCOA,
20 or a monocyclic unsubstituted, saturated carbocycle,
A denotes unbranched or branched alky! having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F,
Hal denotes F, Cl, Bror |;

25

O

inls D denotes phenyl which is monosubstituted by Hal,
X denotes NR® or O,
Y denotes O,
R denotes thienyl, furyl, phenyl which is unsubstituted or
mono-, di- or trisubstituted by Hal, OH or OA,

or

30

A, which may be monosubstituted by OR?,
R® denotes H or A,
R denotes H,

E denotes CH or N,

35



Z denotes ethylene, Z' denotes ethylene, Qis absent or denotes 0 or CHZ,
R2 denotes Hor A R3 denotes Hor A, R4, R4, is absent, R4 and R4,

t oget her al te methyl ene or ethylene, T denotes pi Idin-| - 4-yl,
pi per azi nyla'g)rz(aﬁél&ﬁ%@l in-4-yl, each of which is unsubst ?ﬁﬁtﬁg’é&ékln%
nmonosubstituted by A and/or carbonyl ox3den (=0), or unsubstituted

cycl ohexyl, A denotes unbranched or branched al kyl having 1-10 C atons, in
which 1-7 H atons may be replaced by F, Hal denotes F, d, Br or |I; and
pharmaceutically usgble derivati Yeﬁ sol vates and stereoi soners thereof,

i ncl udi ng m xtures £her eofTHeSENYERE.0s  The conpounds of the formula | and
al so the starting teri reparation thereof are, in addition,
prepared by net hodgzknom%%%étgéee?mgg@'descri bed in the literature (for
exanpl e in the stan@ard wsrdbsensoctenstesi®ob@H\\eyl, Met hoden der

or gani schen Chem e L%/Et hods of Organic Chem stry], Georg-Thi ene-Verl ag,
Stuttgagt), to be pPeci sedeneles H @At i on  conditions which are known and
suitabl e for the sahd rea&%ﬁ&ggH Ysg can al so be nmade here of variants
known per se, which are not nentioned here in greater detail. If desired,
the starting materi RfsRtas sdseptbe forned in situ so that they are not

i solated fromthe regction, mxture, but instead are i mediately con- verted

further into the coRpanddd wether alsn danete methwlersoey etbsisre, _ _
PCTI EP2004/ 013202 123 5 304320 25139 G Bl Sl Ayl 1 01 o

10 each of which is unsubstituted or monosubstituted by A
and/or carbonyl oxygen (=0),
C or unsubstituted cyclohexyl,
A denotes unbranched or branched alky! having 1-10 C
15 atoms, in which 1-7 H atoms may be replaced by F,
Hal denotes F, CI, Bror 1;
and pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios.
20

The compounds of the formula | and also the starting materials for the
preparation thereof are, in addition, prepared by methods known per se,
as described in the literature (for example in the standard works, such as

25 Houben-Wey!l, Methoden der organischen Chemie [Methods of Organic

O

Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction

conditions which are known and suitable for the said reactions. Use can

also be made here of variants known per se, which are not mentioned here
30 in greater detail.

If desired, the starting materials can also be formed in situ so that they are

not isolated from the reaction mixture, but instead are immediately con-

verted further into the compounds of the formula |.
35



X denotes NH and Y denotes 0O, can preferably be obtained by reacting
conpounds of the fornmula Il with conpounds of the forrmula Ill. The reaction

i s general I%,gg,@ﬁgﬂis(g%out in an inert solvent, optionall ypggﬁpgﬁam%ﬁ;ence of

an organic Su as triethylam ne, dinethylaniline, I'neor
qui nol i ne. Depending on the conditions 1u&kd, the reaction tine is between a
few m nutes and 14 days, preferably between one and ten hours, the reaction
tenperature is between about 0 and 150, nornally between 100 and 130,

preferably between 10 a 9 very.particularly preferably between 20 and
80C. Exanpl esb8fnpﬁ‘ﬁnfj§ﬂ?gh? %ém“?%ﬂfre‘ghtcb are water; hydrocarbons, such as

hex- ane, petxoheuMe8iNIgangbenzene, tol uene or xylene; chlorinated hydro-
carbons, such as trichloroethylene, 1,2-dichloroethane, tetrachloro-
met hane, chl o¥otlenotesrO,di chl or onet hane; al cohol s, such as net hanol,

et hanol , isopropanol, n-propanol, n-butanol or tert-bytapol; ethers, such as
i ot hyl set hor CaRPIBtAtbe AERABPY tHusRLiNg FemersRts phie Brmusl il o yeol
et hers, such nonet hyl or nonoet hyl ether, ethylene

gl ycol di net hgﬁmgﬁjﬂﬁ#@?ﬁv‘gﬁlf?@k!d@étones, such as acetone or butanone;

am des, such as acetam de, dinethylacetam de or dinethylformam de (DVF);
nitriles, such as acetonitrile; sulfoxides, such as dinethyl sulfoxide

(DVBO) ; car bo?ﬁhairgaquru@;gw@&Wr iedutdr andpem salvens rgptienally in e aceti ¢

2% ot nyl, acet BB ergR of B s, BB A8 WeRlathbb g AGPEIAR, Bk o Lrs
of the 18 ml aind ér Quifolitd. DegermEoAltha chnaitions Used et reaytien fmedieel . t hey

can, however, be prepared by nethods known Per se. 510 C 15 20 C 25 30 35
WO 2005/ 05652 betwearepion mioa@scgnd 14 days, preferably between one and ten

hours, the reaction temperature is between about 0° and 150°, normally
between 10° and 130°, preferably between 10° and 90°, very particularly
15 preferably between 20° and 80°C.

Examples of suitable inert solvents are water, hydrocarbons, such as hex-
ane, petroleum ether, benzene, toluene or xylene; chlorinated hydro-

20 carbons, such as trichloroethylene, 1,2-dichloroethane, tetrachloro-
methane, chioroform or dichloromethane; alcohols, such as methanol,
ethanol, isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as
diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol

o~ 25 ethers, such as ethylene glycol monomethyl or monoethyl ether, ethyiene
glycol dimethy ether (diglyme); ketones, such as acetone or butanone;
amides, such as acetamide, dimethylacetamide or dimethylformamide
(DMF); nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide

(DMSOQ); carbon disulfide; carboxylic acids, such as formic acid or acetic

30
acid; nitro compounds, such as nitromethane or nitrobenzene; esters, such
as ethyl acetate, or mixtures of the said solvents.
The starting compounds of the formulae 1l and Iil are generally known. If
35

they are novel, they can, however, be prepared by methods known per se.



-24 Conpounds of the formula I in which X and Y denote O can al so be
obt ai ned by reacting conpounds of the fornmula IV with conpounds of the

formula V. ounds of the formula V, L preferab t , Br, |
or a react%e#“@%?&%}pi ed OH group, such as, for exanpl e,h)ngﬁﬁ)z‘g’t"féi%&d
ester, an imdazolide or alkylsulfonyl-o¥-having 1-6 C atons (preferably

nmet hyl - sul fonyl oxy or trifluoronethyl sul fonyl oxy) or aryl sul fonyl oxy having
6-10 C atons (preferably phenyl- or p-tolylsulfonyloxy). Radicals of this

f i i f th b [ i i | | i i
a7 6. descr | bedCoMRAYEaR Y dhe faimig § i Whikh maal Y, Beilre O ancnt Bror ke, such as
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Chem stry], | ene- Ve Stuttgart; tivated esters are
advant ageousl forfrula¥d in situ, for exanple by addi- tion of HOBt or

N- hydroxysuccinimde. The reaction is nerally carried guf in an inert
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pot assi um sohidazokdd of dikyBuifoagoxy hauing™e Cuatbris (prefdrably methghi ¢ base,
such as triethylamne, dinethyl- aniline, pyridine or quinoline, or_an

oxcess of t heSUIPRHOBLARBHERTORaEthyIRIfoRPRYY of ArVISWoNKIKY NBInG-d0Gb! e.

Dependi L ol QLI M is bet f
ot es and 12075 BIEHrEBR R o RVERIMA < Tet veon anout 0 and 150,
nor mal |y Pbet weemicls anthisl Bfbe fobHbiviitlon ofmAE caRShyeBFSUAIaybleasacyTaMbA oned

above. Pharmaceutical salts and other forms The sald conpounds according to
the i nventi onreagiiops ane sigscmbechint theflitaeaturen(for eanapledn the slandaed ot her hand,

f_ ; _ | wpieg . :
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5 Activated esters are advantageously formed in situ, for example by addi-
tion of HOBt or N-hydroxysuccinimide.

The reaction is generally carried out in an inert solvent, in the presence of
20 an acid-binding agent, preferably an alkali or alkaline earth metal hydrox-
ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or
alkaline earth metals, preferably of potassium, sodium, calcium or cae-
sium. The addition of an organic base, such as triethylamine, dimethyl-

C 25 aniline, pyridine or quinocline, or an excess of the amine component of the
formula IV may also be favourable. Depending on the conditions used, the
reaction time is between a few minutes and 14 days, the reaction tem-
perature is between about 0° and 150°, normally between 20° and 130°.

Suitable inert solvents are those mentioned above.

30
Pharmaceutical salts and other forms
The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
35

the use of these compounds in the form of their pharmaceutically accept-

able salts, which can be derived from various organic and inorganic acids



20 25 30 35 and bases by procedures known in the art. Pharnmaceutically
acceptable salt forns of the conpounds of the fornmula | are for the nost

part prepar ventional nethods. If the conpound f a l
contains a \?grzpﬁj%%ﬁ(% group, one of its suitable salts cgﬁT}gy‘%ﬂé@% by
reacting the com pound with a suitabl e2fase to give the corresponding

base-addition salt. Such bases are, for exanple, alkali netal hydroxides,
i ncl udi ng potassi um hydroxi de, sodi um hydroxide and |ithium hydroxide;

al kaline earth tal . hydroxides uch _as barium hydraoxi de and cal ci um

vl oxi de. -l R Panes Y FrERRER koSWRdn Ws A PSRBTV aienRRl ung

sodi um pr opoxs&leforAR%bf thachRipdpuURHE B kise Ritfia | BHCfbrdte Pidiepaft ﬁf@ﬁared

di et hanol am ne and N-net hyl- glutam ne. The alum niumsalts of the conpounds

of the fornul by coaventidnak ewtheds. itihedsinpaund dfthedeemaia |lcontains accarpounds of
the formula I, acgid- additifo. Sa{ﬂtbi can be Lorrred $¥)treai1'tin t hese
conpoungs W tﬁo’&ﬁ&rwi%‘?i' syable salts can befPEMed Oy ARACHNBINGFR®- aci ds,

f le h 3 l,:4 j p b 1 d
or exanpi e gg{a@gﬁmhoét“ﬁ%u;é’cﬁéba%({ég% ﬂﬁlécl{o?&%@?ﬁglrg{o B -a&énﬂpﬁ%%ﬁ romae

or hydrogen i m neral acids and spondi ng salts thereof,

such as sul f aSach bases ate for exdmpleh atkaliandtal hpdtoxides, mludihy potassingm
nonoar yl sul fonat es, such, as ethanesul fonate, tol uenesulfonate and

benzenesul f onBY@Oxiseq sediver hygroyide and tithim aydradde alkaing et meatal ¢ her eof ,

h t i £ - ) - g i t itrate,
benzoat gaciaﬂ‘@%ﬁ%@&?v 436D s BEALA! fyarbfidhdHf cal BN A GroxRiéC Sl fenaff! ¢ 12 ©
phar macdft i cabikpxieeemir aRbmphs potareiin eboxideihha sobiun BrasuXide#g of t he

I
formula | include the follow ng: acetate, adi- pate, a_ng nate, arginate,
?(s;)ar tate, beMEBRMEOrdesicybaREs ISLER &sPipeédine stiethanciamines andN-mpthwlf i t e,
om de, butyrate..cagphaorate.. canphorsul fonate caprylate hl ori de,
chl or obenzoat Sﬁ‘ﬁ%’?‘ﬂeat_ e%‘;’@f%ﬂ@rﬁ%ﬁe‘gﬁﬁ%l W@Pdaio?ab%t?ém g?re
di hydr ogenphogipdigiss indlLiaéd rIARRE £a3k of cerarCadmpoliLof tAeaRtalagubéignat e,
f umar at gal acterate (frommucic acid), galacturonate, gluco- heptanoate,

gl uconaﬁ é gl additiansaltglcpodeionmeg iyt teeatingrihese compmeindsiveth phérfaa-e,
hept te, h noat e, hi te, .hyd hl orj de, hydro- b e
ydr of odi de,  SCHIRAIYARGERIERIR AdERIGPE] TTRIGRRIS SGLSTIAr B1AmBe EoosRt yr at o,

lactate, | act AB@AEch B idfogdiPLAiBHBe, FiBB8h DrofRkis! Rjdrog¥iddas) 056528

other mineral acids and corresponding salts thereof, such as sulfate,

20 nitrate or phosphate and the like, and alkyl- and monoaryisulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-

25 bate and the like. Accordingly, pharmaceutically acceptable acid-addition

0

salts of the compounds of the formula | include the foliowing: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, di-

%0 gluconate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-

35

bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,



-26 5 10 15 20 25 30 35 netaphosphate, nethanesul fonate, nethyl benzoat e,
nonohydr ogenphos- phate, 2-naphthal enesul fonate, nicotinate, nitrate,

oxal ate, olg al no- ate, pectinate, persulfate, phenylacetate

3- phenyl pr 0\6’3&8%5{ lE"szﬁhosphat e, phosphonate, phthal ate, %GFEPH‘?%’"E&% not
represent a restriction. Furthernore, t4#6 base salts of the conpounds
according to the invention include alum nium ammonium calcium copper,
iron(l1l), iron(ll), lithium rragnesi um manganese(l11), nmanganese(ll),

ot assi um sodi um and, zj nc alts S not intended to represent a
sty et on: BetarbRhal retRanesuiaRite dne ey IRnZRBIe MGy PSR HES:

ammoni um ¢ hepfbisabindiilonabinatd Mg, MRS Yidlie DMald paitke! | e

earth netal s’ cal ¢I um an magnesi um e Cco ouh t he

formula | whi afe, peetinate| peniulféreomphyllansetmegta-pabhylpmepatebbbosprwel c
non-toxic bases include salts of prinmary, secondary and tertiary am nes,
subst i t§t ed aﬁhmo%ﬁ%d’hth@ﬁtﬁil%th'ﬁ@@ﬁﬁqtye@'@éaﬁga Aestegten. t ut ed ami nes,
cyclic am nes, and basic ion exchanger resins, for exanple arginine,

bet ai ne, caf f ei ne, chloroprocaine, <choline, N N -dibenzyl ethyl enedi am ne

(benzat hi ne) , Fdithesheraeind BadeSalts 6 lempbaiRd3caccdrdihh )b aé fvention
2-di et hyl am noet hanol , 2-di met hyl am no- ethanol, ethanol am ne,

et hyl enedi ani mludeaiunymmrm ETINOMIEM, Igaisivm| comqrerroailﬂ)a lrogn(uocamsw@,

gl ucosam ne hi st i.di ne, hvdraba SO n oca| I yS| ne,
reql uni ng, 1 HEERZFLES TR nangRRrR . Rl N 2o ERRT ane

pol yam resé@l?s b%&%é'@ﬁ@t iPtErdeReto rep E‘r@@tnctnbﬁ' of hﬁ‘é‘ﬂ)é\@ H\%n-
triethylamne, trinethylam ne, trlpropy amne and tris-

(hydr oxymet hytlc):meﬂ baltamreferemcmmlmnmammduummt thesalkali muatal saltsnded to
represent a restricti

basi ¢ ni t r ogefPHHAL a@fggﬁtqgg[@'?und tf@éﬁﬁ%‘@ 5 lgnmtﬁ@g‘iﬁﬁt?ts‘l?qc@ m[@%‘scgﬂiﬁl gs
(5O Rilgpeb 85, SARGANTR R B Gt ya) SARIERY g o - Du1
di met hyfl5 di efrby pmmweutlcally acceptable organic non-toxic bases include salts of

primary, secondary and tertiary amines, substituted amines, also including

naturally occurring substituted amines, cyclic amines, and basic ion

exchanger resins, for example arginine, betaine, caffeine, chlcroprocaine,

20 choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,

diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-

ethanol, ethanolamine, ethylenediamine, N-ethyimorpholine, N-ethyl-

piperidine, glucamine, glucosamine, histidine, hydrabamine, isopropyl-

25 amine, lidocaine, lysine, meglumine, N-methy!-D-glucamine, morpholine,

)

piperazine, piperidine, polyamine resins, procaine, purines, thecbromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

30
Compounds of the present invention which contain basic nitrogen-con-
taining groups can be quaternised using agents such as (C4-Cs)alky! hal-
ides, for example methyl, ethyl, isopropy! and tert-butyl chloride, bromide
35

and iodide; di{C-C,)alkyl sulfates, for example dimethyl, diethyl and di-
amyl sulfate; (C1o-C1s)alky! halides, for example decyl, dodecyl, lauryl,



anyl sulfate; (Cl0-C18)al kyl halides, for exanple decyl, dodecyl, lauryl, WO
2005/ 056528 PCT/ EP2004/ 013202 -27 5 10 15 20 25 30 35 nyristyl and stearyl
chl oride, brom de and iodide; and aryl (Cl-C4)al kyl halid for anpl e
benzyl chl oWPoF@“%??&szﬁhenet hyl brom de. Both water- and oﬁ-@@?%{oiggg nmpounds
according to the invention can be prepar@@- using such salts. The

above- nenti oned pharnmaceutical salts which are preferred include acetate,
trifluoroacetate, besylate, citrate, funarate, gluconate, hem succi- nate,

o e SN a3 AR, S ROl O
sul fat e, sul f Aaildd b Gamblaterl PonbHe RBHnel i gl Bbgh ypg - am ne,

but this is n I ntended t'o represent a restrict e acl Ition salts
of basi c conpanddd-suiubleechipounds dccardingte fre eventipn banheg prgpaled f r ee base
forminto contact wwth a sufficient anmount of the desired acid, causing the
formati @n of HABISMCD Salsa conventional manner. The free base can be
regenerated by bringing the salt forminto contact wth a base and
isolating the free base in a conventional manner. The free base forns

differ in a co#hbaiboveasgeedndd pharmisetaitaesahe whitl 88 prefepiedsinciuber eof with
respect to certain physical properties, such as solubility in polar

sol vents; f or acelate dritiécroacetate esylatentitrate, fwsaeater glucaaateahermisitaser - wi se
correspond to_the, res tive free.base farns.thereof. As nti.oped, the
phar rracr:)e'bticar‘?{}'é‘&%%g%olhﬁ%@gqrécgedﬁy% r?ﬁ\'é% 'ﬁ?etﬂf%te’c'g%ﬁ%ﬂﬁ& of the
formula ' are é@ihﬁfﬁﬁ\e‘,"’rﬂtfht%lébfe, Phodphbeste, ?Nﬁihté,ssocﬁhr:ﬁaéﬂos'ﬂiﬁb%,s and

al kaline earth rretals or organic amnes. Preferred netals are sodium
pot assi um nugtessatensadlfetec aliifosaticyBte ftertrate, thiamalate, dosylate arad trometh-

SRyl enedi an AEIMELTHEITISIS DobirRARED BREETHSEHEREIOUPRe base. addi t1 on Sal ts
of acidic conpounds according to the invention
15 The acid-addition salts of basic compounds of the formula | are prepared
by bringing the free base form into contact with a sufficient amount of the
desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt form into contact
20 with a base and isolating the free base in a conventional manner. The free
base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts other-

C 25 wise correspond to the respective free base forms therecf.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as

alkali metals and alkaline earth metals or organic amines. Preferred metals

30
are sodium, potassium, magnesium and calcium. Preferred organic amines
are N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanol-
amine, ethylenediamine, N-methyl-D-glucamine and procaine.

35

The base-addition salts of acidic compounds according to the invention

are prepared by bringing the free acid form into contact with a sufficient



are prepared by bringing the free acid forminto contact with a sufficient
WD 2005/ 056528 PCTI EP2004/ 013202 -28 5 10 15 20 C 25 30 35 amount of the

desired base, causing the formation of the salt in a conven- tional nanner.
The free acP® 208736828 egenerated by bringing the salt foPfT/ERIHOIEIR act

with an acid and isolating the free acid28n a conventional man- ner. The
free acid forns differ in a certain respect fromthe corresponding salt
forms thereof with respect to certain physical properties, such as sol u-
bility in polar solvents; for the purposes of the invention, however, the

salts ot her wBB®URS Pf thepderiradbase cassifadhefermatian akthe saltife eevasuf . 1f a

capabl e of 1 ol AT BRA A e L bR ol eiBieR HUBTOAG 6 YR ot 10 ' °
i nvention al sihtgreAHERWMBSarHEl dHEisbRItING-the YilkieCadid Ty hidoRvenBahal mank-Ts
i nclude, for exanple, bitartrate, diacetate, difumarate, dineglumne, di-

phospha;e, di sedilhe ted acid foyus différaniadesrtainrespeat ficen the comespareting o r ep-
resent restriﬁﬁ i on. Wtr} r.ﬁgard tg t ha .st%t ed f\bove, t caB benséﬁeen t hat
the term " phaSREEYNS theregh Wit fespechin eertain Physical RICAGTHCS RUCEAS A on i s
taken to nean ; ' ' | ' i

formila | 1 DRD [EolaY ShBRIS RraRb pHtbF s O THE IARMIRY HBWRHEE 16 SBF, form
provi des the athierwise cgresponddottheiréspectivedreedagiidomasthicreef i ¢ properties
conpared with the free form of the active ingredient or any other salt form
of the active ingredient used earlier. The pharmaceutically acceptable salt

the Tirst tim SrRPRREEREasing RV Ao batfart Aol Rt et & ot

have earlier amcreRCapable bEfoemirty peaintiacetitically decsitablie e dihaisTRe®dynam cs
ogd‘thls active ingredient wth respect to its therapeutic efficacy in the
bSWy. Conpoundiie tiventien atsonemeompaasesrauitigle: saltshd ypivakmultinie salt feeng hi r al

gvn“'agtgi R neidoilBe, $5HEmple’ BithHfate 2idciBle ARt Al dmBGfiiink Mgy ar | OuS
15 phosphate, disodium and trihydrochloride, but this is not intended to rep-

resent a restriction.

With regard to that stated above, it can be seen that the term “pharmaceu-
20 tically acceptable salt” in the present connection is taken to mean an
active ingredient which comprises a compound of the formula | in the form
of one of its salits, in particular if this salt form provides the active ingredi-
ent with improved pharmacokinetic properties compared with the free form
C 25 of the active ingredient or any other salt form of the active ingredient used
earlier. The pharmaceuticaily acceptable salt form of the active ingredient
can also provide this active ingredient for the first time with a desired
pharmacokinetic property which it did not have earlier and can even have

a positive influence on the pharmacodynamics of this active ingredient

30
with respect to its therapeutic efficacy in the body.
Compounds of the formula | according to the invention may be chiral owing
to their molecular structure and may accordingly occur in various enantio-
35

meric forms. They can therefore exist in racemic or in optically active form.



meric forns. They can therefore exist in racemc or in optically active
form WD 2005/ 056528 PCT/ EP2004/013202 -29 5 10 15 20 C 25 30 35 Si nce the

phar maceut i cal act|V|ty of the racemates or stereoisoners of conmpounds
accordi ng t YAHESPIBntion may differ, it may be desi rablpgTﬂzoq}@é”PHe

enantiomers. In these cases, the end proﬁget or even the interne- diates can
be separated into enantioneric conpounds by chem cal or physical neasures
known to the person skilled in the art or even enployed as such in the
synthesis. In_the case of racem c am nes, diastereoners are fornmed fromthe

mxture by r&ige be Rharmasguligaliackivity ohthe fasemales of ieregisamersRhing s of

Forme of ¢ ar CayPRUnBRgReGaEISReL e ort ! oy pRkstRpl B, 6
nmandel i ¢ aci dusefé efaptidriers ¢ theseasdsds, e 66dbroddebPe9sHh &tk fitemge-aci ds
(for exanple N-benzoylproline or N benzenesul fonyl proline), or the various

opticall acdiates c:amﬁmarat@dllotca@namlomrs:ochpam@bmbemal or
chr omat ogr aphi anti oner resolot%| on wWith an o ti c %d active

ot o o nfySia) ALbe e kot ot arstr B i e Sh o 8B ey

triacetate or a@td"u%h ,ggqémgﬁthgs,ges of carbohydrates or chirally derivatised
net hacryl ate pol yners i l'1sed on silica gel). Suitable eluents for

this purpose are aqueous or al coholic solvent m xtures, such as, for
exanpl e, hexafreihiescasoopbrackmic aminen idiastemoniars are donphed framt the mixture
82:15:3. The jnvention f of the_conpounds of

h | h
the for 10ml abvrsﬁetmwgﬁ” iy 20ty resaivibaitent aRIgs CESHIRIE | he
Pr epar ati on_of o< GhARTRERIE LEPboROIH U YRkis, SR BEUHE W Bha RidRAG her cal

met hods. They ~can e conver osage form toget her

'h at | east tartarc acid] diacetyitartarieadic) ditssrmoyltadaricl acixic rprgielic @cidadj uvant
and, if desired, in conbination with one or nore further active

i ngredi ents. TrRIiCiapidraciimacidr switalty Nepratected aniporasiic daeexamplenpri si ng at

| east or]]es N-benzoylproline or N-benzenesulfonylproline), or the various optically

active camphorsulfonic acids. Also advantageous is chromatographic en-
antiomer resolution with the aid of an optically active resolving agent (for
example dinitrobenzoylphenylglycine, cellulose triacetate or other deriva-
%0 tives of carbohydrates or chirally derivatised methacrylate polymers immo-
bilised on silica gel). Suitable eluents for this purpose are aqueous or
alcoholic solvent mixtures, such as, for example, hexanefisopropancl/

acetonitrile, for example in the ratio 82:15:3.

C 25 The invention furthermore relates to the use of the compounds of the for-
mula 1 and/or physiologically acceptable salts thereof for the preparation of
pharmaceutical compositions, in particular by non-chemical methods. They
can be converted here into a suitable dosage form together with at least
one solid, liquid and/or semi-liquid excipient or adjuvant and, if desired, in

30
combination with one or more further active ingredients.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,

35 . . : .
solvates and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.



conpound of the fornmula | and/or pharmaceutically usabl e derivatives,

sol vates and stereoi soners thereof, including mxtures thereof in all
ratios, and optionally excipients and/or adjuvants. WD 2005/ 056528

PCT/ EP2004/ B0s6530 Pharmaceutical fornulations can b?c‘?ﬂﬂﬁz@ﬁ*fzhfd in
the form of 'dosage "units which conprise_a predeterm ned anount of active

I ngredi ent per 5 dosage unit. Such a uri $0 can conprise, for exanple, 0.5 ng
to 1 g, pref- erably 1 ng to 700 ng, particularly preferably 5 ng to 100 ng,
of a com pound according to the invention, depending on the condition
treated, the nethod of admnistration and the age, weight and condition of
the patient, or pharmaceutical fornulations can be admnistered in the form
of dosage 10 pRgkRAa¥élitRial ftiiatichscdl 56 abfTiMsRPEd MMEorRl ofafdsbaye

i ngredi ent per dosage unit. Preferred dosage unit fornul ations are those
whi ch conpri sanitawiith gordprse apredetermioesl amounhefi acitvedngitesient per a
correspondi ng fraction .thereof of an active ingredi . _Furt hernore,

phar maceut i cafj°§%9?rﬂf‘$*t$‘6?r}§ai@'t&aq?ﬁ@pﬁ'%goEﬁ’fﬁq'Bglepﬁglbgﬁgete LQiME™a process
which i s gene | ' . I ARC, War-1]

formul ati ons %génﬂi%él?gg\gwngg T%%a@%%@ﬁ%fﬁbéﬁbéﬁﬁmﬁaa% Fgﬁ sui tabl e
met hod, for epaopdacbyrdimgito thennlentiory depeadingoon thebtonditiomtreated: thenl |
nasal , topical gincluding buccal , sublingual. or transder nal vagi nal or

par ent er al I (i mathed phadmistratiihard _tfnmegg.nwg@m and Cpﬁgiti&ﬂé?féh@ pagent,
TS ) e 0 R oY)

processe@ known armaceuti cal ar
1'rg

active ingredypng whiidhcdmpris ai gregstelmined amelLoveMidtive: ingfedientear naceut i cal
formul ati ons adapted for oral admnistration can be ad- mnistered as
Zggar at e uni t dosage inisPreferred despge und dpalations areathiosewhich camgriseor

anul es; sol utjons, or sus siLons in.agueous or_non-agueou I qui ds;
bl e Toams BB SSIRICEpsg 9 PHIGRE ABPYS A1 BREFarIing fractor
wat er -in-oi | hdebflofan betirNgrddigft. FubthefMar® phariBebifcdl fetaticha!
admnistration in the formof "a tablet or capsule, the active-ingredient

conponer® canobthis typsi cerdbeipréparedasiig a \WDEEBSVIEE5S §eRETE!IFRROO4Y 1013202

-31 .
the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
20 desired suitable method, for example by oral {including buccal or sublin-
gual), rectal, nasal, topical {including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, inframuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
C 25 processes known in the pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be ad-

ministered as separate units, such as, for example, capsules or tablets;

30
powders or granules; solutions or suspensions in agueous or non-aquecus
liquids; edible foams or foam foods; or oil-in-water liquid emuisions or
water-in-oil liquid emulsions.

35

Thus, for example, in the case of oral administration in the form of a tablet

or capsule, the active-ingredient component can be combined with an oral,



5 10 C 15 20 25 30 35 non-toxic and pharmaceutically acceptable inert

exci pient, such as, for exanple, ethanol, glycerol, water and the I|ike.
Powders are _prepared by commnuting the conmpound to a suitable fine size
and m xi ng %B?’?F“ézs phar maceuti cal exci pi ent commi nut e §GHEPZ0U{013202,
manner, such as, for exanple, an edi ble€3tarbohydrate, such as, for exanple,

starch or mannitol. A flavour, preservative, dispersant and dye nay

| i kewi se be present. Capsul es are produced by preparing a powder m xture as
descri bed above and filling shaped gelatine shells therewith. Gidants and
| ubricants, sa@n-toag,andophaémegugqalm aeneptaple prerd exeipiant; suchcas fof al c,

can'be added PYATRle. Saandl, ka1 LARE AR RENKE PRVIRG dtiebaid B2 ¢ 1O
di sintegrant epmp@hiing teEompousdtcra suftablesir iz ardidAndrPitwithcal ci um

carbonate or sodium carbonate, may |ikew se be added in order to inprove
t he avail abi | pharoécedticahexgipient pcemminttedrintehsimilap smanmenasudbess) fomken. In

additior, if desired or essary, ,suitable binders, lubricants and disin-
fegrants as weRAMgS et Bl apYyrale isbeh s, Il et inle; Satch Hemanaitel e
Sui t abl e bi ndargaJds! (G Ny ' t : f as, for
exanpl e, dl uc%siza\}gr&?'bg%gg ac'E’ %’sgl,s Egﬁ%@g gﬁgrdgarrdg%gh??\g%an% g%l,égﬂ%t ural and
synt hetic rubber, such as, for exanple, acacia, tragacanth or sodi um

al gi nate, carbhoxynet hyl cel | ul ose, pol yethyl ene glycol, waxes, and the |iKke.
The | ubri cant $apSHLes aretnieddceh By PELRIINGa PeWdAsh &islsie amdasisetbed abeawe um

oo o aeoRRa RS GoiehR sHRLE R8RS, GROM M BATEb RS AT, 1 oo
thereto, stargh, fdﬁ%&bmpr@,IHi%rhlgsﬁspagersuichﬁéﬁiamau@,mz@meim ddedpas tdlhe | ke.

Te tablets are fornul ated , for exanple, preparing a powder m xture,
gManul ati ng ociudn gtaaratesonpplyetbylenetalyeql ingdlid form, lcabrbe addeditaithe di si nt eg-

rant and pressing the entirg mxture to give tahlets. A powder.nm xture is
b epared by nPender TeCEs haBeRes Hlineishedaien, AdisiitBarne SR ARRbINS' 1 &
15 such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

20 In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural

C 25 and synthetic rubber, such as, for example, acacia, tragacanth or sodium

alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium

chloride and the like. The disintegrants include, without being restricted

%0 thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is

35

prepared by mixing the compound comminuted in a suitable manner with a

diluent or a base, as described above, and optionally with a binder, such



di luent or a base, as described above, and optionally with a binder, such WO
2005/ 056528 PCT/ EP2004/ 013202 -32 5 10 C 15 20 C 25 30 as, for exanple,

car boxynet hyl cel | ul ose, an al ginate, gelatine or polyvinyl- pyrrolidone, a

di ssol Ution“foeioﬂé{gs%gis such as, for exanple, paraffin, a&ﬁ%ﬂ&(ﬂ%@%ﬂb?”
accel erator, such as, for exanple, a quaternary salt, and/or an absorbant,
such as, for exanple, bentonite, kaolin 32-dical ci um phosphate. The powder
m xture can be granul ated by wetting it with a binder, such as, for
exanpl e, syrup, starch paste, acadia nucilage or solutions of cellulose or

I Ial 0 ' | h h | . al i.
Gr anul &t f o, ERelch SRAEP Gt By msthVisBieg, 3 Blnee” odhiBeidpebiaine
gi ving | unps ggrreﬁabﬁaia‘ QisSbRINBARetdhlAh, 806h BS TePRxHEMpIE depaffihgaALe€s.  The

granul es can | ubricated by addition of stearic acid, a stearate salt,
tal ¢ or m ner abradion agcetardtar, suchpas\fonexamplekianguaterrang sadhbard/ocast i ng

noul ds. The lubricated mxtyre is the ressed to giye tablets. The
Conpounds  ac@BRORBRLCTAS, FAVRXATIOR. BaROBNS arin g FEAEHmPhRseHatS.
free-fl ow ng Higr ' t | ets

W t hout car ?ypﬁg ‘%%@ﬁ*émﬁratfr?ﬁ'[% ?%ﬁﬂ"c')éﬁégr § prtgggﬁtﬁwgh%taemgg&é%gﬁ?@%ébar ent
or opaque prof@céxantpleasyerup, starch pastegacddia mlelagecrsnhltiond dfaytiulose | ayer

of sugar or polynmer material and a gloss |ayer of wax may be present. Dyes
can be added ©bPphEes matesigisard pressingit thrgugh agipre: s anfallerrativedte bet ween

di fferent dos 1S, Ty , e - |.ONn, Syrups
and el i ior S, @gﬁn%éﬁé)r?,etpgggyégrw@%c%ﬁ(rﬁ%rglﬁtgé@%ﬁﬁéﬁ?éﬁn%@g{cﬁm&a gi ven
quant i ty “conmpighiRg himp$ 6f nemefifbing §hapewHictPbrd brokepniPtgbrmyraHarRscan be
prepared by di'ssolving the conpound In an aqueous solution wth a suitable

flavour, whil dhelgranuies candbelubsisatad oy pdditianafistearia acid) @ stearate sathi cl e.

i be for- myl.at di ' f th d i -t OXi
3‘5%???2'_ "ol ubAie e angeral i oiter t P Ebtickmadlo the FaSBTRaHET0 mBiy ar e ¢
i sostearyl al %‘é%ﬁriéél%d gg&lw&w&{éwﬁé@,@e&% BivieabbRite erife chmpaGRYAL i ves,

flavour additives, suc ,
according to the invention can also be combined with a free-flowing inert

excipient and then pressed directly to give tablets without carrying cut the
granuiation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
20 and a gloss layer of wax may be present. Dyes can be added to these
coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
C 25 pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
10 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin or other

artificial sweeteners and the like, can likewise be added.
35



for exanple, peppermnt oil or natural sweeteners or saccharin or other
artificial sweeteners and the |like, can |ikew se be added. 35 WD 2005/ 056528
PCT/ EP2004/ 013202 -33 5 10 15 20 25 30 35 The dosage unit fornul ati ons for
oral adni ni MO2P38¥58an, if desired, be en- capsul ated i RCHEPRYRAL R es. The
formul ation can also be prepared in sucB3a way that the rel ease i s extended
or retarded, such as, for exanple, by coating or enbedding of particul ate
material in polynmers, wax and the |ike. The conpounds of the formula | and

salts, solvates and physiologically functional derivatiyves thereof can al so
be admi ni st er dBeidesege ‘ﬂbtrfﬁ'ffﬁﬂlaﬁ'%éfOfSQfﬁ'éaG@m‘m'ip%?%@ dhgesitembibeRN- f or

i 111 aiel | ar CoBSBfEaEn rskEHeEleE: TheydiHiaHBh BREsE be HFabE i ol 1 i os.
such as, for exéialay tietesiceade is Gitenaded antaiardyd, BOSK BBafar @xbmipme,i nes.
The corrpounds of the forrrul a |l and the salts, solvates and physi ol ogi cal | y

f uncti onal debymatmg@rtenmesidmg:ahpamulab@maéenaienmlmensgwamm tbeal anti -
bodi es &s |ndHV|duaI carriers to which the conmpound nol ecul es are cou- pl ed.
The conpounds IK&n al so be coupl ed to soluble polyners as targeted

medi cament carriers. Such polynmers may enconpass pol yvi nyl pyrrolidone,

pyran copol ynmer, pol yhydr oxypr opyl net hacryl am dophenol , pol yhydr oxy-

et hyl aspar t anmTtemvenmiunds qfdheémrmulamandﬁalte sulvaiessantephysidisgically ed by
pal m toyl radicals. The_ conpounds y furthernore be couB"ﬁe]d to a class of
bi odegr adabl e Lﬂ?ﬂt'?ﬁ@MeWﬁtWﬁSé'ﬁ%f e@ﬁP@Bl@l‘@ b pdpumistared i thenfor) afdigo-r el ease

gf)l shggroxybu 9’r“uec a"c".%ﬁfg%é*?(}’%r dosth Ifgggﬁéﬁf’fzcW%F@f’ﬁléng#]g?r%gfc?ésa“One

di hydr oxypyr angrge R@lidMeNBP 6sitledtATd MOAilamheRad veticlds dlipasab®abnibe bl ock
C@Ol ymers of fct]r%dgdofgrlgrlnsvanous phosphelipids, such as, for example, cholesterol,
stearylamine or phosphatidylcholines.
15
The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
20 pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
C 25 palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-
caprolactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, poly-
dihydroxypyrans, polycyanoacrylates and crosslinked or amphipathic block

30
copolymers of hydrogels.
Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
35

the epidermis of the recipient. Thus, for example, the active ingredient can



Phar maceuti cal fornul ati ons adapted for transdernmal adm nistration can be
adm ni stered as i ndependent plasters for extended, close contact with the
epiderm s of the recipient. Thus, for exanple, the active_ jngredient can WO
2005/ 056528WOCP¥I9MF4/ 013202 -34 5 be delivered from t RETHPANROISAR,

i ont ophoresi s, as described in general -34rnms in Pharmaceutical Research,
3(6), 318 (1986). Pharnaceutical conpounds adapted for topical

adm ni stration can be for- nulated as ointnments, creans, suspensions,

| oti ons, powder sol utions pastes, . gels, sprays, aerosols or oils. For

S . .
the treat ment PedeliMeres feomithe plasterky iontapharesis, as deseriesd fmoenerdlit h 10 and
skin, the for ti . ' ical ointnent or cream
In the case o@kﬁg’r'hmrﬁ{gﬁepg%ﬁ%/%éaaa#@?abhee‘ﬂta?ﬁtgﬁggact i ve ingredient can

be enpl oyed either with a paraffinic or a water-m scible cream base.

Alternatively, the active ingredient can be fornulated to give a creamwth
15 an oil - i n- theenacewinal bempounds adapied fon tapicaladseinistietionwashe tout

f | aPi dapted far topical | icati t h i nc| d ,
[ i ch the BURGE aigrietFas: regth suiponib. Toliets BENERARNE Sul  abi e
carrier, inp é&fe‘éugéirs, @ﬁragg%&‘b%o%ﬁ’rﬂlﬁ- 25 30 35 Pharnaceuti cal

formul ati ons adapted for topical application in the nmouth enconpass
| ozenges, pastilles and nout hwashes. Pharmaceutical fornul ati ons adapted for
rectal admni stra{i on can b? adm nistered. in the formof suppositories or

enemas. Phar nﬁ@_é 9 Eﬁ?tm%’l‘rﬁﬂtr_&ﬁ PYRor &H’&Steéﬁpm_éf ti%ffora%ﬁﬁm@@tm%lﬂthon_ in
whi ch tAg Ca%ﬁb%’kirﬁ oS ?cﬁ'ﬁg.fr’aﬁo?isf%@oﬂrb%r%%@gigdfﬁsgt%ﬁ@? o@ﬂ*@ﬁ{ Pgaw ng a

particle size, for exanp I'n € range

adni ni stered krearhhip theieaee of formiulgtiorstgiveish dintrRent, theeactive ingridient
I gthal ati on via the nasal passages froma container containing the powder

h&d cl ose tocan@erﬁmpipye@@ithabw&hfa)pmﬁmic@ng water-misciblesereatm baseas nasal
spray o nose (feans W1 V0. R00% 95854 LL EARHN3705e o Aot wir

15 an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or sus-
20 pended in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

25

O

Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.

30 Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle

size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.

35 Suitable formulations for administration as nasal spray or nose drops with



10 15 20 25 30 35 a liquid as carrier substance enconpass active-ingredi ent
solutions in water or oil. Pharmaceutical formulations adapted for

adm nistration by inhalation enconpass finely particulate dusts or msts,
whi ch can b‘@og’r@‘?@é/q%ﬁzéd by various types of pressurised BFYBEHOMPL ¢
aerosols, nebulisers or insuf- flators.-3harmaceutical fornulations adapted
for vaginal adm nistration can be adm nistered as pessaries, tanpons,
creanms, gels, pastes, foans or spray fornulations. Pharnaceuti cal

formul ati ons adapted for parenteral adm nistration include aqueous and
non- aqueous s@ d@videas parsier substapre ensaRIPasaEetivenpradientRplutignad’, buffers,
bacteriostaticg rbg sol utes, by neans of which the fornmula- tion is rendered
I sotonic vvithwgwg Ioﬁod of the recipient to be treated; and aqueous and
non- aqueous sterile suspensions, which nmay conprise sus- pension nmedia and
thi ckeners. The formul ations can be adm nistered in single-dose or

mul ti doge conPhamaacsutical foenulgtioas asapiat ton@smiistration byiiahalatiand stored in
the freeze-dried (lyophilise tate, . so that only th addi tion of the
Sterile carrircarmReInay patiTaReins S Mp. Whichsere Beperaley

I medi ately ' : ; | ' ' ; ; I ons
prepared in g‘g%ﬁlg’aﬁ?gs \l?\fp ﬁ&?ﬁg%@é g(‘:sldpég‘ls gg}wgg a%?%%%%’e f“ﬁ'%ﬁq’i‘?"z'ﬁgf}ﬁ
powder s, granfihtess.and tablets. It goes without saying that, in addition to

t he above particularly nentioned constituents, the fornulations may al so
conprise other agents usual in the art with respect to the particular type

St o otrat | cEPARDPEGR] CEMBIEIR b BIER aRe kB Boh R 0159, ™

-36 5 10 administered as pessaries, tampons, creams, gels, pastes, foams or spray
C formulations.
15 Pharmaceutical formulations adapted for parenteral administration include

aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and

20 aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in the freeze-dried (lyophilised) state, so that only the

25 addition of the sterile carrier liquid, for example water for injection pur-

O

poses, immediately before use is necessary.
Injection solutions and suspensions prepared in accordance with the

recipe can be prepared from sterile powders, granules and tablets.

%0 It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

35

VOours.



C 15 20 C 25 30 35 A therapeutically effective anount of a conpound of the
formula | depends on a nunber of factors, including, for exanple, the age

and weight of the animal, the precise condition which requires treatnent,
and its seVEP2P4PO562Re nature of the fornulation and t hePGHERYYVER202

adm nistration, and is ulti- mately det&@v ned by the treating doctor or
vet. However, an effective anobunt of a conpound according to the invention
is generally in the range fromO0.1 to 100 ng/ kg of body wei ght of the

reci pient (mammual) per day _and particularly typically in the range froml

to 10 ny/ kg of theyapewtica)iy effesdive amountialg camrounrd obihedranuia Idapred for an
Arount oan e LA Uer of datns, Intladilg for YEHITY (f8 A b el St P 1S,

series of paraninPIRe présisd canditioprwissBidgEires atridhteand (t9eevefifyve or siXx)
per day, so that the total daily dose is the sanme. An effective anbunt of a

sal t orf)sol v athe natureotf thefogsulstionaodithg methed iof adminietration,ians ishdtieof can
be determ ned_as  the, fractjon of the effective unt of t onpound
acp?rg: ngfto IE:EEGW H@E?{m"?ﬁf} 5}53?9 Lfs?{']ﬁ‘g i?ﬁwrgévﬁé%{mﬁvqhﬁ? eg;legf‘fear doses are
suitabl e for Q%J r

physi ol ogi cal%ysgﬁt(r:(g,f)ét g@l‘i‘lgoga{??gﬁ the eo?ne?a\rqébe u%e feg‘? |5(’:ont)gtriarqgeand

preventing t hiromiheddd0Denglkg-of basiy weighicdt the retipmr dmiasmaly penddy al
infarction, arteriosclerosis, inflam mation, apoplexy, ﬂg‘g&la pectoris,

restenosi s af @@q PaRisuUsslvypically iy the @ngedrom i tor 17 madkg;o WelEt t unour s,

tumour #Pseas ar .t i ' , re
relates to neg(?rc%?}grﬁ{ St ##tg?ﬁ%lﬂémf%%@@ayoﬁg%ncé@n@%ﬁﬁﬂ%%lﬁé{gﬁkgf mul a |
and/ or phar maz@ugiis aslalyusatideendd an@70088g, wisievttiscamanst cdrebgaidsoner s
tggreof, I ncluding mxtures thereof in all ratios, and at |east one further

i canent acmirnvsteredyas @ single dase pervdan eronotg geuallyl intaeseries of pant- (kit)
consi sting of 4 SERAILE Rk BinglS ARHIEOREE RELFERPRY 9473%Anat 37 ©
15 the total daily dose is the same. An effective amount of a salt or solvate or
of a physiologically functional derivative thereof can be determined as the
fraction of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment.
20
The compounds of the formula | and physiologically acceptable salts
thereof can be used for combating and preventing thromboembolic dis-
eases, such as thrombosis, myocardial infarction, arteriosclerosis, inflam-
C 25 mation, apoplexy, angina pectoris, restenosis after angioplasty, claudicatio
intermittens, migraine, tumours, tumour diseases and/or tumour metasta-

Ses.

20 The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and sterecisomers thereof, including mixtures thereof in all ratios,
and at least one further medicament active ingredient.

35 The invention also relates to a set (kit) consisting of separate packs of



10 15 20 25 30 35 (a) an effective amount of a conpound of the fornula I
and/ or pharma- ceutically usable derivatives, solvates and stereoi soners
t hereof, igpcl &}4 I Xtures thereof in all ratios, and H:% L ive
amount of a&?)tﬁld @?sﬁedi canment active ingredient. The se ’8’%?) )éﬁﬁiswtabl e
cont ai ners, such as boxes, individual botttes, bags or anpoules. The set
may, for exanple, conprise separate anpoul es, each containing an effective

anount of a conpound of the for- mula | and/or phar naceutically usabl e
derivatives, fcsl vates, and sterep-_iSoners m Xt ures

t.h
t hereof in al 18 aff &€C Yﬁja%ﬁ’“@?f’feetcpwoé'ﬁgﬁ{te }drg’nlﬂ J?HQ%M’@QWM
active ingredi entcéﬁhcﬂ'a'll? us3Ble'&éh ﬁtlvb¥°§3|{rét'e§%nd;§lé¥80r nﬂﬁeiﬂﬁ%% /or

furthernore relates to the use o ounds of 't

phar maceuti cal | y inshidirg dextures theesof :Eltaill\ratles, and stereoi soners thereof,
I ncluding mxtures thereof in all ratios, for the preparation of a

medi canent for th8N@reat rrent of thronboses myo- cardial infarction,

art_eri oscl er ogpgual CngF Qrf’ur‘fl)\(é/r’méaﬂb%n?%ﬁﬁ\% lr%regléﬁft enosi s after

angi opl asty, er m ens graine, tunour unour di seases
and/ or tunmour netastases, |n conbi natlon W|th at | east one further
medi canent active i ngredl ent. Above and below, all tenperatures are

i ndi cated i n €heiset camprises §Wt$@e @ﬂéﬁfﬁ&@s sucfy 88 \psxes oingividual loottfes, reans:

water is adde L f necess ust ed necess?ry, to val ues

bet ween 5 and 3g° OB@BWH?‘?%T&? set Ycéﬂ 4@'90@"6‘9”%@9%'@ Broduct, the
m xture 't's exbﬁ@?gﬁ% %Eﬁ c%hfﬁfnmgaéiﬁéﬁécﬂw@rarﬁbﬁrﬁl' S DEFhPEME of (e f@h—ases are

separated, the ani ¢ phase dried over sodium sulfate and evaporat ed,
and the produotula i;apdﬁarphadnageutuiaﬂpmsab@ﬁqzm;atwas,ssd)lvataswid startfmr by
stal lisation. Rf val u?s on g? t| et hyl acet at e/ net hanol
9 Isomers thereo 1nclud|ng mixture hereof inal ratios,
and an effective amount of a further medicament active ingredient in dis-

15 solved or lyophilised form.

The invention furthermore relates to the use of compounds of the formula |

and/or pharmaceutically usable derivatives, solvates and sterecisomers
20 thereof, including mixtures thereof in all ratios,

for the preparation of a medicament for the treatment of thromboses, myo-

cardial infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,

restenosis after angioplasty, claudicatio intermittens, migraine, tumours,
25 tumour diseases and/or tumour metastases,

3

in combination with at least one further medicament active ingredient.

Above and below, all temperatures are indicated in °C. In the following

examples, "conventional work-up” means: water is added if necessary, the

%0 pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase
is dried over sodium sulfate and evaporated, and the product is purified by

35

chromatography on silica gel and/or by crystallisation. Rf values on silica

gel; eluent: ethyl acetate/methanot 9:1.



10 C 15 20 C 25 30 35 WD 20051056528 Mass spectronetry (MS): Exanple |
PCT/ EP2004/ 013202 -38 EI (el ectron inpact ionisation) M ESI (electrospray
i oni sati on) AB (fast atom bonmbardnent) (MrH' T n of
(R)-1- (4 chy g’w@.‘?ﬁvg) 3-[2- (1" -methyl -4, 4' - bi pi peri - BETRPER0bT

di nyl -1-yl)-2-o0xo- 1- phenyl et hyl Jurea (I) 83 carried out anal ogously to the
follow ng schene: N 1.1 Preparation of tert-butyl

(R-[2-(1" - et hyI 4, 4" - bi pi peridinyl-1-yl)-2- oxo 1- phenyl et hyl ] carbamat e

3.28 g (11.06 erld lved in 30 m of
di net hyl f or raMi§e 5%’8 &?W@Fm %‘ (%'lei)qfndg\ °("|3€ Boc- pheny! -
glycine, 2.33 g (12 17 nol ) of (N— ,tdg;, dl’ﬁ’é%?’t tet hyl car bo-

di i m de hydrochl oride (DAPECI) and 1§8%léa F%g' @P%k roxy-
benzotriazol e hydrate, and 4 m of HABteidsyatunmbbmhanQnentﬂ) (Midia)a After 24
hours, the reactlon mxture I S subjected to conventional work-up, giving

1.8 g ot tent Example1
(R -[2-(1" -methyl -4, 4" -bi pi peridinyl-1-yl)-2-o0xo-1-phenyl - ethyl]carbamate.
WD 2005/ 056528 PCT/ EP2004/ 013202 -39 5 10 15 20 25

The preparation of (R)-1-(4-chlorophenyl)-3-[2-(1'-methyl-4,4’-bipiperi-

dinyl-1-y1)-2-oxo-1-phenylethyllurea (1) is carried out analogously to the

following scheme:

C ! Q. v
ey .
20 Lo ooy do

1.1 Preparation of tert-butyl (R){2-(1'-methyl-4,4’-bipiperidinyl-1-yl)-2-
C 25 oxo-1-phenylethyljcarbamate

3.28 g (11.06 mmol) of 1-methyl-4,4’-bipiperidinyl are dissolved in 30 mi of
dimethylformamide together with 2.78 g (11.06 mmol) of (R)-Boc-phenyl-
glycine, 2.33 g (12.17 mmol} of {N-(3-dimethyiaminopropyl)-N'-ethylcarbo-
diimide hydrochloride (DAPECI) and 1.86 g (12.17 mmol) of hydroxy-
benzotriazole hydrate, and 4 ml of 4-methylmorpholine are added. After 24

30

hours, the reaction mixture is subjected to conventional work-up, giving
1.8 g of fert-butyl (R)-[2-(1'-methyl-4,4’-bipiperidinyl-1-yl)-2-oxo-1-phenyl-
35 ethyljcarbamate.



30 35 1.2 Preparation of

N-(1' -nethyl-4,4"-bipiperidinyl-1-yl)-(R)-2-am no-2- phenyl acet am de
trifluoroac g (4.33 nmmol) of tert-butyl

(R-[2-(1 %%&’&ﬁgﬁ bi pi peridinyl -1-yl)-2- oxo- 1-phen§F£@ﬁ§q°f’8Wl})’an&te
are dissolved in 30 M of 20%trifluorcdaietic acid in dichloronethane, and

the mxture is stirred for 2 hours. Wrk-up gives
N-(1' -met hyl -4, 4" -bi pi peridinyl-1-yl)-(R)-2-am no-2- phenyl acet am de

N (L et nyt - B2 - nPrRaseatan i N e 45 bl -2 e
trifluoroacet %ﬁﬁéﬁtg%}ﬂf%r %em of di- chloronethane together with

165 ng (1.07 orophenyl i so- cyanate with addition of 0.9 m of
triethylamne, and the mxture is stirred for 24 h. Conventional work-up
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1- phenyl et hyl higen dicﬂ*)loroﬁ%ltﬂéﬁe and the mixture is stirred for 2 hours. Work-up
(R -1-(4-chlorophenyl)-3-{2-]4- (4 fl uorophenoxy pi peridin-1-yl]-2-oxo-
1- phenyl et hy| piveadv-( Bymethgl-4 48-bypiperidinyl-1-yl)-(R)-2-amino-2-phenylacetamide

11y et Eﬁf{‘hfkﬁf’er@; et o S R

(R)-1-(4¥chl orophenyl)-3-{2-(4-(1-net hyl pi peridin-4-yl)piperazin-1-yl]
2- 0x0- 1- phenyl et hyl }urea bistrifluoroacetate (5), ESI471;
(R) -1-(4-chl on(aohenQJQB-gs({ 02 [mok}o@ﬂ\hm megtbybg dirbipipénginplet-ybH(fi)22-yl | - 2-
1- ph | et hyl trif] tate
o L e e e e Bt
[ 1- I 5/ 056528
g'c_l?/e VE?;'OB Iy 0>1’ %@E&Mé%hgﬁggét?g Wgﬁ‘ﬁ?ﬁﬁ% HEmirol) of Pehftfidpndy 2642

- (4- chl 8Popheoyanat8 wiftr aadition pf 0- it ()ﬂtri@ﬂﬁyldml‘neflaﬂdnhaematurms stirred
1-yl) met hanoyl | propyl }urea bistrifluoroacetate ES1432;

S) - 1- (4- chl or ispiRédly] Gonvgniiona wgﬂyummdqmom@icpﬁaﬁby Sivesr20 rm\gzpf (R)-
1-{4-chlorophenyl)-3-[2-(1'-methyl-4,4'-bipiperidinyl-1-y|)-2-oxo-1-phenyl-
ethyljurea (1), ESI 470.
20
The following compounds are obtained analogously

(R)-1-(4-chlorophenyl)-3-{2-[4-(4-fluorophenyl)piperazin-1-yl}-2-oxo-
C 25 1-phenylethyljurea (2}, ESI 467,
(R)-1-{4-chlorophenyl)-3-{2-[4-(4-flucrophenoxy)piperidin-1-yl}-2-oxo-
1-phenylethyljurea (3), ESI 482;
(R)-1-(4-chlorophenyl)-3-[2-ox0-1-phenyl-2-(4-pyridin-4-ylpiperazin-
1-yl)ethyllurea bistriflucroacetate (4), ESI 450;

%0 (R)-1-(4-chlorophenyl)-3-{2-[4-(1-methy!piperidin-4-yl)piperazin-1-yl}-
2-oxo-1-phenylethyi}urea bistriflucroacetate {5), ESI471,
(R)-1-(4-chlorophenyl)-3-{2-[4-(4-ethylpiperazin-1-yl)piperidin-1-yl]-2-
oxo-1-phenylethyllurea bistrifluoroacetate (6), ESi 485;
35

(R)-1-(4-chlorophenyl)-3-{2-ox0-1-phenyl-2-(4-pyridin-3-yimethyl-
piperazin-1-yl)ethyl]urea bistriflucroacetate (7), ESI 464;



yl ) pi perazi n-1-yl ] met hanoyl } propyl )urea bistrifluoroacetate (9), ESI 453 N
(R, S)-1-(4-chl orophenyl)-3-{2-nethoxy-I -[l-(1"-nethyl-4,4"-bipiperi-

di nyl -1-yl) propyl }urea trifluoroacetate (10),
(R) - 1- (4-ch %r’@%ﬁ%) 3-[2- oxo- | - phenyl - 2- (4- pyri di n- 4- ﬁ’iger"é’%’}:‘%"%
1-yl)ethyl Jurea (11), ESI 450; - 40 -

(R)-1-(4-chl orophenyl)-3-[1-(4-pyridin-4-yl pi perazi ne-I -carbonyl)-
butylJurea (12), ESI 416;

R) - 1- (4- chl or oph hen er i di.

(1 i/l] (2 0Xx0- 1- pﬁe@%’i ﬁé‘l‘%ﬁ?%’fﬁw%{%m il’-}qu- T?ﬂppyndy iﬁlperaa

(R -1-(4-chl oy n-1-yl]-2

0x0- 1- pheny Iet h@g?‘%@a%ﬁ%ﬁlgiégy;%ﬁﬂ%@ﬁéﬁé 18), 813!

(R)I N—[ﬁ I(1 E\ 2-[ 3R, 8)-dh(l4etcl'dptmnlrgelnyl)¥33(2m]eﬂ29)ghMﬂ[é{(mﬁremw}qﬁbqu‘é:ﬁheﬁ-n- 25 I
4-yl met en acet am v ESI R chl or - 3-{2- oxo-
-p%enyl g %2 Yig’B% 'Méﬁﬂ%’yuﬁfpﬁﬂg r&?rp'fsef‘pPP&W@t@r(gg %g%%% ESI{ 476;
(R -1- (2 chl orophenyl ) - 3-[ 2- oxo- 1- phenyl - 2- (4- pyridi p- 2-yl pi perazin- 30
1-yl)ethyl]Jurea (17), ESI 450; | N

(R -1-[2-(4-benzyl pi per%m n-1- yI) 230X

phenyl Jurea (18), ESI

(R) -1-(4-chl orophenyl)-3-{ AJ-LLI uaropnenyl ) -2, 5-di azabicycl o- 35
[2.2. 1] hept-2-yl]-2-o0xo0-1- eny[t‘,et h&tl}u ea (19), ESI 479 WD 2005/ 056528
PCT/ EP2884/013202 -41 5 10 15 20 C 25030 35 ¢

(R)-1-(4~chl orophenyl)-3-{2-[ 4- (4, 6-di net hyl pyr| m di n- 2 yl ) pi perazi n-
1-yl]-2-o0xo0-1-phenyl ethyl }urea (20), ES1479;

S%j 1-[ 2- (3- benzyl &&,%?-r']i (H-Ehloralpﬂenyl)oﬁ(fz Lahs )}’1 ‘TII Q){J |]n_e€ﬁ);1-4 E'kblglrp%}i-

dinyl-1-yl)methanoyl]propyl}urea triflucroacetate (10), ESI 452;

et byl ]-3-(4-chl oro-

(R)-1-(4-chlorophenyl)-3-[2-ox0-1-phenyl-2-(4-pyridin-4-ylpiperazin-

" 1-ylethyljurea (11), ESY 450;
(R)-1-(4-chlorophenyl)-3-[1-(4-pyridin-4-ylpiperazine-1-carbonyl)-
butyllurea (12), ESI 416;
20 (R)-1-(4-chlorophenyl)-3-{2-[4-hydroxy-4-(4-methoxyphenyl)piperidin-

1-yl}-2-oxo-1-phenylethyljurea (13), ES1 477;
(R)-1-(4-chiorophenyl)-3-{2-[4-(2-methoxyphenyl)piperazin-1-yl}-2-
oxo-1-phenylethyljurea (14), ESI 479,
(R)-N-[4-(1-{2-[3-(4-chlorophenyl)ureido]-2-phenylethanoyl}piperidin-
C 25 4-yimethyl)phenyljacetamide (15), ESI 510;
(R)-1-(4-chlorophenyl)-3-{2-0xo0-1-phenyl-2-{4-(1-phenylmethanoyl)-
piperidin-1-ylJethyl}urea (16); ESI 476;
(R)-1-(4-chlorophenyl)-3-[2-ox0-1-phenyl-2-(4-pyridin-2-ylpiperazin-
30 1-yl)ethylurea (17), ESt 450;
(R)-1-[2-(4-benzylpiperazin-1-yl)-2-oxo-1-phenylethyl]}-3-(4-chloro-
phenyljurea (18), ESI 463;
(R)-1-(4-chlorophenyl)-3-{2-[5-(4-fluorophenyl)-2,5-diazabicyclo-
35 [2.2.1]hept-2-yi}-2-oxo-1-phenylethyl}urea (19), ESI 479



phenyl )urea (21), ESI 463; (S, S)-1-(4-chlorophenyl)-3-{2-hydroxy-I
-[1-(4-pyridin-4-yl pi perazin-1- yl)nethanoyl]propyl }urea (22), ESI 418; (S,
S) - 1- (4- chl orophenyl ) - 3- ( 2- hydr oxy- 1- { 1- [ 4- ( 1- met hyl pi peri di n- 4-

yl ) pi per aziwoﬂg%/‘]5ﬁ§??hanoyl }propyl )urea (23), ESI 438; (RCT/EP2004/013202

R) - 1- (4- chl or ophenyl ) - 3- { 2- et hoxy- 1- [ 1-4¥4=- pyri di n- 3-yl net hyl -

pi per azi n- 1-yl ) met hanoyl | propyl }urea bistrifluoroacetate (24), ESI 446;

(R -1 -(4-chl orophenyl)-3-[2-0x0-1 -phenyl-2-(4-pyridin-4-yl pi perazin
1-yl)ethyl]Jurea bistrifluoroacetate (25), ESI 450;_ (R

R) - 1- (4-chl orophenyl ) - 3- (1-{ 1- [ 4>(¥x et hyl pi pefaz -1-§/I ) pi peridin-1-
yl ] met hanoyl } - 2- net hoxypropyl)uristrifl acetate (26), ESI 467,

(R) - 1- (4- chl or opheny'h_.2 2-[43-( Jret ierkai ' n- 4-yl ) pi perazin-1-yl ]
2- 0x0- 1- phenyl et hyl } ur i strlj fl yorodcetdte (27), ESI 471,
(R-1-(2-4, 4" -Dbipi peri |- “phenyl et hyl ) - 3- (4-chl or o-

phenyl )grea hydr ochl ori de (28), HESI 1456; (R)-1-[2-4,4'-bipiperidinyl-|

-yl -1-(%4- hydr oxyphenyl ) - 2- oxoet hyl ] -%-(4- chl orophenyl Jurea hydrochl ori de
(29), ESI 472; (R)-1-(2-4,4"-bipiperidinyl-I

-yl -2-oxo-1-thi ophen-2-ylethyl)-3-(4 chl orophenyl )urea hydrochl oride (30),
ESI 462; (R -1-(4&chisx -[44 idine-Uioi iyl -4, 4" -
bi pi peri di nyl - 1 -e?)) Nﬁ@gﬁgtg%ﬁﬂgggétwfnﬁg{@ggﬁw'%% ?6%2%%%; WO
2005/ 056528 PGHER2R04I-pHEISthylldtea (20), ESI 479,

R) - 1- (4-chl h -3-[2- (1" -met hyl -4, 4' - bi pi idinyl-1 -yl)-2- -1-
'E hi) ophfaf\o(z:- ylotra'? Eyﬁ&%aﬁr‘h‘?é%ﬂFgg@@é‘é‘rb'yé?}?z?l?‘ :ﬂ_esr?fr'ém%?r%yi]-?:-(lcﬁlorO-oxo
R) - 1- ( 4- chi ; d henyl ) - 2- ( 4- nor phol i n-4-yl - 5
bl per 1 i ne |-y OO B SR IAT) ESaRaY T 2 OO L (35 PRI 473,
1=72-[1, 4' ] bi pi perS,8)nyi4-¢hlosdphbny-33§2in w&?ﬂngﬂ-ﬂ-ﬁy@mﬂ%-?ldiﬂerazih‘“r-

C'T'I'I’orophenyl Jurea, (R)-1-(4-chloro hengl -3-12-(4-norphol
i n-4-yl pi peri yiimethapoyllpropyBurea F2ngBEEM§] urea trifl uoroacetate (35), ESI

57 1018 Y o s CR bl & o orc-

(R -1-(4-chlo PE ' ' yl)-1-(4
hydr oxyphenyl I?@_Bgf(%ﬂér%;!]ylmtgéntéy?érlﬁgg?%%?e(gg?,?%5‘% . ESI 471; 15

(R) - 1- (4- chl or ophghiiR))1-G-Ehlotephery edré2yhethpry-d i H43pyridin-3-yinettyl-
piperazin-1-yl)methanoyl]propyl}urea bistrifluoroacetate (24), ESI 446,

(R)-1-(4-chiorophenyl)-3-[2-oxo0-1-phenyl-2-(4-pyridin-4-ylpiperazin-
1-yhethyllurea bistrifluoroacetate (25), ESI 450;

(R,R)-1-(4-chlorophenyl)-3-(1-{1-[4-(4-ethylpiperazin-1-yl)piperidin-1-
yllmethanoyl}-2-methoxypropyl)urea bistrifluocroacetate (26), ESI 467

20

-~ (R)-1-(4-chlorophenyl)-3-{2-[4-(1-methylpiperidin-4-yl)piperazin-1-yl]-
C-» 25 2-oxo-1-phenylethyljurea bistrifluoroacetate (27), ESI 471,
(R)-1-(2-4,4'-bipiperidinyl-1-yl-2-oxo-1-phenylethyl)-3-(4-chloro-
phenyl)urea hydrochloride (28), ESI 456;
(R)-1-[2-4,4'-bipiperidinyl-1-yl-1-(4-hydroxyphenyl)-2-oxoethyl]-3-(4-
30 chlorophenyljurea hydrochloride (29), ESI 472;
(R)-1-(2-4,4’ -bipiperidinyl-1-yl-2-oxo-1-thiophen-2-ylethyl)-3-(4-
chiorophenyl)urea hydrochloride (30), ESI 462;
(R)-1-(4-chlorophenyl)-3-[1-(4-hydroxyphenyl)-2-(1'-methyl-4,4'-
35 bipiperidinyl-1-yl)-2-oxoethyllurea triflucroacetate (31), ESI 486;



phenyl ethyl Jurea trifluoroacetate (38), ESI 456;

(R) - 1-(4-chl orophenyl) - 3- { 1- (4- hydr oxyphenyl ) - 2-[ 4- ( 4- net hyl

pi perazi n-1-yl)pi peridin-1-yl]-2-oxoethyl}urea bistrifluoroacetate (39),
20 487; 25 gzﬁ

(R) - 1- (4- ch gﬁf.‘?ﬁ%‘“) 3-{2-[4- (4- et hyl pi per azi n- 1-yl ) pPHEFEFEIAO13207 | -
2- 0x0- 1- phenyl et hyl }urea bistrifluoroacetdte (40), ESI 471;

(R) - 1-(4-chl orophenyl)-3-[ 2- (4-nor phol i n-4-yl pi peridin-1-yl)-2-o0xo0-1-

t hi ophen-2-ylethyl]Jurea trifluoroacetate (41) ESI 464;

chl or ophenyl ) ur caliUr 1 blRsapReRlb3ad) melfyTAcBbipiperitiny- )2 6o -
bhen- 2. yi ot hy| TR A e pieiny Ruis e BHELRIRERILS (B8) B by v1 ) - 2 oxord it o
(R)-1-(4-chl Oroph@:ﬂ)ﬁ X4~’&h{cﬁ“6bﬁetﬁy4¥3ﬁﬂHﬁlwwwhmym-w(l)-m@ﬂhmlm-ﬂ yl yl'l-

2- 0x0- 1-t hi ophen-2-yl et h urea bistrijfl uoroacetateé}ém

(R) - 1- (4-chl opl@pﬁélmrﬂ)yl)sgpzoetbyllwaanwlunmacemtsu(aé} n%il:tl yl)- 2 oxo- 1-
2- chl h I X '

(R~ 1- (4- ohi of opnditg 1) AIBRIL Iy Ly 8- hsrayneny3-oXo8MI(4. chi or o-
phenyl ) et hyl | shigpogdHEnyl)uta 2005/ 056528 PCT/ EP2004/ 013202 - 43 5

(R) - 1-(4-chl orophenyl J-3-[ 1- (2-chl orophenyl )-2-(1' - met hyl - 2' - oxo- 4, 4' -
bi pi peri di nyl - 1- y(R}Hmmrhph$mulk3 [24Hymerpholinibypiperlind -yl)-2-oxo-1-

E):Q)perll ((:I|450h| Orﬁ%‘]ﬁ?@bﬂ(ﬁ%ﬁ/ﬁﬂﬁ ég)(&skﬁp%% g :I'g)éopfegar g![ i on of
2-(1' -mevhyl -4, 4" () piPSY ugbipideridir1d T 41-256kct 1 HRAYIR)B-(4-chioro-
— phenyljurea trifluoroacetate (36), ESI 456;
-~ (R)-1~(4-chlorophenyl)-3-[2-(4-cyclohexylpiperazin-1-yl)-1-(4-
hydroxyphenyl)-2-oxoethyl]urea trifluoroacetate (37), ESI 471;
15 (R)-1-(4-chlorophenyl)-3-[2-{4-cyclohexylpiperazin-1-yl)-2-oxo-1-
phenylethyllurea trifluoroacetate (38), ESI 456;
(R)-1-(4-chlorophenyl)-3-{1-(4-hydroxyphenyl)-2-[4-(4-methyl-
piperazin-1-yl)piperidin-1-yl]-2-oxoethyljurea bistrifluoroacetate (39), ESI
20 487,
(R)-1-(4-chiorophenyl)-3-{2-[4-(4-methylpiperazin-1-yl)piperidin-1-yl}-
2-0x0-1-phenylethyllurea bistriflucroacetate (40), ESI 471;
(R)-1-(4-chlorophenyl)-3-{2-(4-morpholin-4-ylpiperidin-1-yi)-2-oxo-1-
C 5 thiophen-2-ylethyljurea trifluoroacetate (41), ESI 464;
(R)-1-(2-{1,4'Ibipiperidinyl-1'-yl-2-oxo-1-thiophen-2-ylethyl)-3-(4-
chlorophenyl)urea trifluoroacetate (42), ESI 462;
(R)-1-(4-chlorophenyl)-3-[2-(4-cyclohexyipiperazin-1-yl)-2-oxo-1-thio-
phen-2-ylethyl]urea trifluoroacetate (43), ESI 462;

%0 (R)-1-(4-chlorophenyl)-3{2-{4-(4-methyIpiperazin-1-y|}piperidin-1-yl]-
2-oxo0-1-thiophen-2-ylethylurea bistrifluoroacetate (44), ESI 477,
(R)-1-(4-chlorophenyl)-3-[2-(1'-methyl-4,4’-bipiperidinyl-1-yl}-2-oxo-1-
(2-chlorophenyl)ethyllurea (45),
35

(R)-1-(4-chlorophenyl)-3-[2-(4,4’-bipiperidinyl-1-y1)-2-oxo-1~(2-chloro-
phenyl)ethyllurea (46),

ESI



(R)-4-ch|orophenyl)carbanate (49) is carried out analogously to the foll ow

i ng schene: C OHc G OH 35 2.1 Preparation of

(R - (2-chl qr 4- chl or ophenyl car banoyl oxy) - acetic 5/ 056528
PCTIEP2004 15924 ?)@g“gz 4510 15 20 25 30 35 | ¢ (5 nmol) 8%%92“\99"%%

(R) - (2-chl orophenyl ) hydroxyacetic aci d-&#3-di ssolved in 10 nl of

di chl oronet hane, and 0.77 g (5 mmol) of 4-chl orophenyl iso- cyanate and 50
ng of dibutyltin dilaurate are added successively, and the mxture is
stirred for 16 hoyrs, ent i onal ves

chl or ophenyl ) ( 4- céﬁ)cﬂ &&Bh?@%@?@%ﬂé%gphgnﬂi%1 ejhgng %0(645 mol )

of 1-nethyl - li ved in 2 m of dinethylformm de

t oget her wit hb?’jﬁéﬂﬁﬁ gﬁ%—%ﬁ&%ﬂ%hﬁ?@

chl or ophenyl) - (4- chIorophenylcarbannyloxy)acetic acid, 124 ng (0.65 mmol) of
(N-(3-di net hyl am nepropyl )-N -et hyl carbodiim.de hydro- chloride (DAPECI) and
100 ng £0.65 mmol) of hydroxybenzotriazol e ydrate, and 72 pl of

4- met hyFnor phol i ne are added. After 24 hoursithe reaction mxture is

subj ected to conventional work Chr omat ¢gr aphy gives 15 ng of

2-(1' -nethyl -4, 4 Co|p|cer|d|ny Ha -2 0x8: 1-phenyl et hyl

(R) -4- chlorophenyl)c' 3 .téotrl fluofoacetate (49), ESI 471. The follow ng
conmpounds are obtai ngd anhal
-phenyl-2-(4-pyridin-A-yI@ﬂpeerin 1-yI")ethyl (R)-(4-chloro-

10 © :
C (R)-1-(4-chlorophenyi)-3-[1-phenyi-2-(1'-methyl-2'-ox0-4,4'-bi-

piperidinyl-1-yl)-2-oxoethyl]urea (48).

15
Example 2
The preparation of 2-(1'-methyl-4,4 -bipiperidinyl-1-yl}-2-0x0-1-phenylethyl
(R)-4-chlorophenyl)carbamate (49) is carried out analogously to the follow-

20

ing scheme:

o B ok

C = 0 .

@9) @ O/Q O/Q

30

35 2.1 Preparation of (R)-(2-chlorophenyl)(4-chlorophenylcarbamoyloxy)-
acetic acid



phenyl ) car bamate (50), ESI 451; 2-4,4'-Dbipiperidinyl-|
-yl -1-(2-chl orophenyl) - 2- oxoet hyl (R)-(4-chloro- phenyl)carbanate

hydr ochl ori de (51) ESI 491; 2-4,4'-bipiperidinyl-1 -yl- 2 oxo-1 -phenyl et hyl
(R) - (4-chl qy ar- bamate hydrochloride (52), ESI
1-( 2= chl or obpe s t35155)55(1' - et hyl - 4, 4' - bi pj peri di nyl - 1- yI) PEP204/D13202

(R -(4-chl orophenyl )carbamate trifluorodc¢etate (53), ESI 505; 1

-(2-chl orophenyl ) -2-(4-norphol in-4-ylpiperidin-1-yl)-2-oxoet hyl

(R) - (4-chl orophenyl )carbamate trifluoroacetate (54), ESI 493;

2-[1,4" ] bipiperidinyl-1"-yl-I-(2-chlorophenyl)-2-oxoethyl (R)-(4-chloro
phenyl ) carbamate trifl uoroacetate (55), ESI 491; WO 2005/ 056528

PCT/ EP2004/ 018403 m Sf 3 hidtoghedd)hydroxyacetic acnd are dissolved in
2- (4- nor phol i nég yl g\lﬂ)@erl(g&?rg 1-yl )-az-gg%y phyen I eth - (4-chl oro-

phenyl ) car banif eltof dighlenometbang.an®8)y/ g6 masd) of 4-¢ Iorop enyl iso-
2 A0 Pl Ped D bate & A R B Y Bl (8L GEGPESR N

car bamage tri $Yan5t

1- (2- chl or ophgiy r)e i4-stifre ;EM?F @Q?f%'ré)'d?@ﬁ\fé?ﬂiﬁpérwgak %%%NH%W%'Q 6FR)((2-

chl or ophenyl )car amate t | uor oacet at e

2- (4- cycl ohexgtlprqpdveayl)(4-thiprdplierylearhamiogloxy jEdeyit aciR).- (4- chl or o-
phenyl ) carbamate trifluoroacetate (59), ESI 456;

1- (2-chl orophenyl) 2-[4-(4-net hyl pi perazin-1 -yl)piperidin-1 -yl]-2-

thyl (R hi tg Sl 506;
2 [4- (4 gét hyP por 2o MY A EETah eyl 2 4 ) E%@ﬁ’ﬁ?'a%%‘eﬁﬁ%@?%d UGy
(4-chl Op phenﬂ'nﬁlQﬁrdnﬂémyﬁohhémtdé iag@tmmatmmﬁfgrloo SﬁﬁhogR(Rﬂr(ﬂZ
3- d|fluorophenyl )-2-(1' -nethyl -4, 4" -bi pi peridiny - oxoet hyl

( - (4-chl or ogh!@fgnr)em})tiérﬁ;hl@%gpylcgmam@y;loxy)acetlc acud 124 mg
( > ;Z:hr LESL%EW §%}ﬂrﬁ3l§€{ gv-?é% Jneégﬁa%g@?) &?yl Rf gmyléarﬁozilu%m%xﬁfc}rgyl (R
1- (2- met hoxy plyqiBlibie {BAPECITBRANI00MG (0 B5AhRRI) 6H K\drodybénkoffissret hy
15 hydrate, and 72 ul of 4-methylmorpholine are added. After 24 hours, the
reaction mixture is subjected to conventional work-up. Chromatography
gives 15 mg of 2-(1'-methyl-4,4'-bipiperidinyl-1-yl)-2-o0x0-1-phenylethyl
(R)-4-chlorophenyl)carbamate trifluoroacetate (49), ESI 471.
20
The following compounds are obtained analogously

2-oxo-1-phenyl-2-(4-pyridin-4-ylpiperazin-1-yl)ethyl (R)-(4-chloro-
C. 25 phenyl)carbamate (50), ESI 451;
2-4 4’-bipiperidinyl-1-yl-1-(2-chlorophenyl)-2-oxoethyl (R)-(4-chioro-
phenyl)carbamate hydrochloride (51), ESI 491;
2-4,4’-bipiperidinyl-1-yl-2-oxo-1-phenylethyl (R)-(4-chlorophenyi)car-
bamate hydrochloride (52), ES| 456;

%0 1-(2-chlorophenyl)-2-(1'-methy!-4,4’-bipiperidinyl-1-yl)-2-oxoethyl
(R)-(4-chlorophenyl)carbamate triflucroacetate (53), ESI 505;
1-(2-chlorophenyl)-2-(4-morpholin4-yipiperidin-1-yl)-2-oxoethyl
(R)-{4-chlorophenyl)carbamate trifluoroacetate (54), ES| 493;
35

2-[1,4')bipiperidinyl-1'-yl-1-(2-chlorophenyl)-2-oxoethyl (R)-(4-chloro-
phenyl)carbamate trifluoroacetate (55), ESI 491,



(R) - (4-chl orophenyl ) carbamate (64), ESI 501. Pharnacol ogical data (affinity
to receptors) Conmpound FXa-1Cso [MTF/ FVIla-1Cso [M No. 16x10-6.9x10"

26. 7x10" 1. 06. 3x10 491.1 x 101.5 x 10 35 WO
PCT/ EP2004%‘£9§%’5‘-¥5§% 5 10 15 The fol |l owi ng exanpl es reléggéégogﬁéég%anents:
Exanple A: Injection vials A solution o500 g of an active ingredient of

the formula | and 5 g of diso- dium hydrogenphosphate in 3 I of bidistilled
water is adjusted to pH 6.5 wusing 2N hydrochloric acid, sterile filtered,

transferred into injection.vials, _|yophilised under sterile conditions and
seal ed under ster '(J(e'“'t%ﬂﬁ?lfr?‘éﬁgp'beﬂgﬁh%mf%&@ﬂﬁpg?%\f'e@i]té)'%g‘c@oﬁ%' of
activeingre'%ﬂ flucTORRes] e pxture of 20 g of an active

i ngredi ent o?‘bt )orrru atgltﬁlﬂg m%&éﬁ?)h]%sﬁggeg of soya lecithin and 1400
g of cocoa butt er2{h4dlbipperidinyl+tbyl-Boxartiphahylethed (Ri(4-oblorofsartylsupposi t ory

contains 20 ng of active ingredient. 20 Exanple C. Solution C 25 30 A
solutiog is prespamate fr#angc@tgtp @%):aﬁ:ghw;i ngredi ent of the forrmula I,

penzal koni um chl of AEM TR S 24t R Pbraafy LoD SR A QT st e 10
6.8, and the @fbrgphenyl)carafate Frifudrdadetated(SR)eESI 49e€d by irradiation. This
solution can be used in the formof eye drops.
2-(4-cyclohexylpiperazin-1-yl)-2-oxo-1-phenylethyl (R)-(4-chioro-
phenyl)carbamate trifluoroacetate (59), ESI| 456;
10 1-(2-chlorophenyl)-2-[4-(4-methylipiperazin-1-yl)piperidin-1-yl]-2-
N oxoethyl (R)-(4-chlorophenyl)carbamate bistrifluoroacetate (60), ESI 506;
C- 2-[4-(4-methylpiperazin-1-yl)piperidin-1-yl}-2-oxo-1-phenyiethyl (R)-
{(4-chlorophenyl)carbamate bistrifluoroacetate (61), ESI 472;
15 1-(2,3-difluoropheny!)-2-(1'-methyl-4,4'-bipiperidiny|-1-yl)-2-oxoethy!
(R)-(4-chlorophenyl)carbamate (62), ESI 507,
1-(2-fluorophenyl)-2-(1'-methyl-4 4’-bipiperidinyl-1-yl)-2-oxoethy| (R)-
(4-chlorophenyl)carbamate (63), ESI 489:
20 1-(2-methoxyphenyl)-2-(1'-methyl-4,4'-bipiperidinyl-1-yi)-2-oxoethyl
(R)-(4~chlorophenyl)carbamate (64), ESI 501.

Pharmacological data (affinity to receptors)

: 2
C ° Compound FXa-ICso [M] TF/FVila-ICs [M]
No.
6x 10" 69x10° |
6.7 x 107 1.7 x 10°
30 5 1.7 x10° 6.3 x 107
49 1.1x10° 1.5x10%

35



Example D: G ntnment 500 ng of an active ingredient of the fornula | are
mxed with 99.5 g of Vaseline under aseptic conditions. 35 WO 2005/ 056528
PCT/ EP2004/ 013202 - 47 5 10 C 15 Exanple E: Tablets A m xture of 1 kg of
active ingrbAPMROSGP the formula I, 4 kg of lactose, 1. 2PKHERANOHYEEA,

starch, 0.2 kg of talc and 0.1 kg of magBesi um stearate is pressed to give
tablets in a conventional nmanner in such a way that each tablet contains 10
ng of active ingredient. Exanple F. Coated tablets Tablets are pressed

anal ogously to Exanpl e E and subsequently coated in a conventional manner
with a coati n@%@"?tﬂ’@?%?éﬂmﬁlﬂ%ﬂ?t@ﬁ% icargents: tragacanth and dye. Exanple
G Capsules 2 kg of active ingredient of the formula | are introduced into
hard gel atine 20 capsules in a conventional manner in such a way that each

capsul e con- ExamblelA: @eefiohhﬁmgctive i ngredi ent. Exanple H Anpoules C 25
30 A solution of kg of active ingredient of the formula | in 60 | of

bidistilled water is sterile filtered, transferred into anmpoul es,
oD TS a5 0, SR Ak V8 o BB SRS A bbb iR ¢ "
PCT/ EP2004/ Oltﬁaﬂnzhydrééeﬁpﬂ&pﬂate in 3 | of bidistilled water is adjusted to pH 6.5
using 2N hydrochloric acid, sterile filtered, transferred into injection vials,
tyophilised under sterile conditions and seaied under sterile conditions.

10 o . L .
Each injection vial contains 5 mg of active ingredient.

C' Example B: Suppositories
15 A mixture of 20 g of an active ingredient of the formula | is melted with
100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.
20 Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PQ, - 2 H,0, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of

C 25 benzalkonium chioride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

30 Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

35



15 20 C 25 30 35 Patent Claims 1. Compounds of the formula | R R4 in which
NXZ E-QT Z R4, D denotes a nono- or bicyclic aromatic carbo- or
heterocycl to 4 N O and/or S atonms which is

mono- or 92@“5&“3&38ted by Hal, A OR2, N(R2)2, N2, ckf%g@é’}’ﬁ%%\l(m)z
or -C=CH, X denotes NR3 or 0, Y denotes4y,-S, NH, N-CN or N-NO2, Rl denotes
H Ar, Het, cycloal kyl or A, which nmay be nono-, di- or trisubstitut ed by
OR2, SR2, S(OnR2, S2N(R2)2, SO03R2, S(=0)(=NR2)R2, NRZSO02R2, OS02R2,
OS2N( R2) 2, CON(R2) 2, Ar, Het or cycloal kyl, E denotes
CHor N Zis ’é%%'?’ﬁggl-ra%es a (CH2)q group, in which one or two CH2
groups nmay be replaced by N, 0 and/or S atons and/or by a -CH=CH group and

which is unsubstituted or nonosubstituted by carbonyl oxygen (=0), z is

absent or den@trmﬁt@ebﬂﬂMfa;utwapngriememiottlth@mrrmﬂaIkag offactysmps nmay be
replaced by N, 0 and/or S atons _and/or group and which is

unsubst gt ut edl 8rkg efpisiostarah O kgﬁfé%lﬁl?@ﬁ)ﬂ 1 &MéﬁaQﬁﬂﬁlum@te%faéﬂ)!ﬁent or
denotes0, NRges(eSto §ive Bhietd [FPA colferitieh Arne? iNSler a0 it datr - 4° ©

tablet contains 10 mg of active ingredient.

Example F: Coated tablets

10
Tablets are pressed analogously to Example E and subsequently coated
C in a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye.
15
Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine
20 capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula I in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

30 10 mg of active ingredient.
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10 15 20 25 30 35 R2 denotes H, A -[C(R3)2],-Ar', -[C(R3)2], - :

-[C&(R3) 2], -cyclo- alkyl, -[C(R3)2].-N(R3)2 or -[C(R3)21~-OR3 R3 denotes H or
A R4, R4, each, |ndependently of one another, is absent_or denote H or
A, R4 and A29U59858: al so denote nethyl ene or et hyl enePCTfEﬁ@Hﬂ?lééoza nono-
or bicyclic saturated, unsaturated or aM8-- matic carbo- or heterocycle
having 0 to 4 N, O and/or S atonms, which may be nono-, di- or
trisubstituted by =0, =S, =NH, =NR3, =NOR3, -NCCRS, =NCOOR3, =NOCOR3, R3,
Hal, A -[C(R3)2], Ar, -[C(R3)2]"Het Rg'g" ,-cycloal kyl, OR3, N(R3)2,
NO2, CN, COCOR3, CON(R3)2, NR3COA, RP@%]%(( 9, NR3S02A, CCRS S02NR2 and/ or
S(O,A A denotes unbranched or branched al kyl having 1-10 C atons, in
whi ch one or two CH2 groups nmay be replaced by O or S atons and/or by
-CH=CH groupp a@%mgo@ﬁwoﬂméfurmg[aqrrs may be replaced by F, Ar denotes
phenyl , naphthyl or biphenyl, each of which is un- substitut ed or nono-, di-
or trlsgbstltuted by Hal, A OR2, N(R2)2, N2, CN, COOR2, CON(R2)2, NR2COA,
NR2SQ2AT  COR2, SO2N(R2)2, [C(R3)2 C%BZ -0-(C(R3)21a COOR2, SO3H or
S(O"A, Ar' denotes phenyl whlo,h i suns 2t uted or nono-, di- or
trisubstituted by Hal, OR3, R3)2 CO\I(R3)2 NR3COQOA,
NR3CON( R3) 2, NR3SQRA, COR%\ @% _[@("R’s Y 2], CCLBS or
-0-[C(R3)2] 0 COORS, Het den - lic saturated unsat ur at ed
or aro- matic heterocycl e havi ng 1 to@ N, 0 a /or S atons, WhICh may be
unsubst_lléut ed or nono-, di- or trisubstituted

in which
C D denotes a mono- or bicyclic aromatic carbo- or heterocycle
having 0 to 4 N, O and/or S atoms which is unsubstituted
15 or mono- or polysubstituted by Hal, A, OR?, N(R?);, NO;,
CN, COOR? CON(R?); or -C=CH,
X denotes NR® or O,
Y denotes O, S, NH, N-CN or N-NO;,
20 R! denotes H, Ar, Het, cycloalkyl or

A, which may be mono-, di- or trisubstituted by OR?, SR?,
S{0)mR?, SO.N(R?);, SO:R?, S(=0)(=NR*R? NR*SO,R?,
0S0:R?, 0SO.N(R?),, N(R%),, CN, COOR?, CON(R?),, Ar,

C 5 Het or cycloalkyl,
E denotes CH or N,
Z is absent or denotes a (CH,), group, in which one or two

CH. groups may be replaced by N, O and/or S atoms
and/or by a -CH=CH- group and which is unsubstituted or

30 monosubstituted by carbonyl oxygen (=0),
A is absent or denotes a (CH.)q group, in which one or two
CH: groups may be replaced by N, O and/or S atoms
and/or by a -CH=CH- group and which is unsubstituted or
35 monosubstituted by carbonyl oxygen (=0),

Q is absent or denctes O, NR?, C=0, SO, or C(R?),



WO 2005/ 056528 PCT/ EP2004/ 013202 -50 C by carbonyl oxygen (=0), =S,
=N(R2)2, Hal, A -[C(R3)2] -Ar, -[C(R3)2], Het', -[C(R3)2], cycloal kyl,

R3) 2 R3)2].-N(R3)2, NO2, CN, - R3) 2] n- - 2], 5
L) 2 g D2 N2 N O L) 2) 1y A 2
S2N(R2)2 and/or S(O),A, Het' denotes a4fpno- or bicyclic saturated,

unsaturated or aro- matic heterocycle having 1 to 4 N, 0 and/or S atons,
whi ch nay be unsubstitut ed or nmono- or disubstituted by 10 carbonyl oxygen,

=S, =N(R3)2, Hal OR3,, N(R3) 2, 3N,y 3 R3) 23

NR3CON( R3) 2. Ré%ozA c@R@gFScél\ﬁ%Q*a\g\l %%hlﬁ%rfé&%c - a, Br
or I, 15 mdenotes 1 or gg,qn denotes O, 1 or 2, o denotes 1, 2 or 3, p
denotes 1, 2, 3, 4 or 5, g g each, |ndependently of one anot her, denote
0, 1, 2, 3 or 4, where qC(R )a]stN(ﬂ?me[(tqw’)graﬁﬁs Zor Z is present, and

0<q+q < 6, 25 and phar rraceutlcal | y usabl e derivatives, solvates, salts and
stereo--i somers thereof, PH@?Q?(JT'IQ@% xtures thereof in all ratios. 30 35 2.

5
Conpounds accor di 40 ﬂﬁjg
unsubstituted or %% orgbﬁ] '%dgé?%%@@d&b ﬁ&ﬁipn%%ﬁgﬁwﬁor ‘pyridyl
which is unsubstituted @HepOYsubstituted by Hal, and pharnaceutically
usabl e derivatives, solyates, salts and stereo- isoners thereof, includi ng

m xtures thereof Rnand R fegatber alsp denos owimdenear ethyders/ 013202 - 51
T denotes a mono- or bicyclic saturated, unsaturated or aro-
10 matic carbo- or heterocycle having O to 4 N, O and/or S
atoms, which may be mono-, di- or trisubstituted by =0,
C =S, =NH, =NR® =NOR®, =NCOR®, =NCOOR?® =NOCOR’,
R® Hal, A, -[C(R),].-Ar, {C(R®2].-Het, -[C(R%),],-cycloalkyl,
15 OR?, N(R%);,, NO,, CN, COOR?®, CON(R®),, NR’COA,
NR’CON(R®),, NR*SQ,A, COR® SO,NR? and/or S(0).A,
A denotes unbranched or branched alkyl having 1-10 C
atoms, in which one or two CH; groups may be replaced by
20 O or S atoms and/or by -CH=CH- groups and/or also 1-7 H
atoms may be replaced by F,
Ar denotes phenyl, naphthyl or biphenyl, each of which is un-
substituted or mono-, di- or trisubstituted by Hal, A, OR?,
C o5 N(R?), NO,, CN, COOR? CON(R?), NR’COA, NR*SO:A,
COR?, SO;N(R%), {C(R®)2],-COOR?, -O-{C(R%),].-COOR?,
SOzH or S(O)nA,
Ar' denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR®, N(R®), NO, CN, COOR?,
CON(R®),, NR’COA, NR’*CON(R%),, NR>S0:A, COR®,
SO:N(R’), S(O)eA, C(R°)21-COOR® or -O-[C(R%).-
COOR?,

Het denotes a mono- or bicyclic saturated, unsaturated or aro-

30

3 matic heterocycle having 1 to 4 N, O and/or S atoms,

which may be unsubstituted or mono-, di- or trisubstituted



C5 10 15 20 C. 25 30 35 Conpounds according to Claiml1 or 2 in which D
denot es phenyl which is nonosubstituted by Hal, and pharmaceutically usable

derivative I , salts and stereo- isoners thereof m Xt ures
t her eof miﬁ??&)rség‘%sgi Compounds according to one or nor ec%ﬁﬂeb{g 128)21 3in
which R2 denotes H or A and pharmaceu®Pcal |y usabl e derivatives, solvates,

salts and stereo- isoners thereof, including mxtures thereof in aII rati os.
5. Conpounds according to one or nore of Clains 1-4 in which T denotes a

fo'2 N0 antlor S at ome by R AYoBE Ceitb o N B b Pl AglieRioan ™ 19 *
or oo~ di - oF tri gﬁbgff.c?ﬁ‘%a W‘ﬁygﬁgfﬁ R a?rgﬁggitci o o
unsubstituted, saturat ed-[C.r{RB)@hNIRS)z, NG, BN E(EE)1-COIOR?, UCAB R]n-
Chereole i all ratios. oCOMHRRSRaEbNRIGER BRADNR orE (B o i 15 15
R Q1S abeent Orﬁ S0 QS SONGRar SRR ' £ Yihg i xt ur es

thereof in all raletos. 7deRorseamdmoaor bidichg shiurated, thaml‘étedfor@r@-l ms 1-6
I n which Ar denotes phenyl which is unsubstituted or nono-, di- or

trisubstituted by Hal, Amaticheterepycls haxing! tadoNHE, andiorRatemscN, WO
2005/ 056528 PCTI EP2004/ 0%%8‘? mayEbZe unsubstituted or mono- or disubstituted by

10 carbonyl oxygen, =S, =N(R’),, Hal, A, OR? N(R%),, NO,
CN, COOR®, CON(R®);, NR’COA, NR’CON(R®,
C NR’SO.A, COR?, SO.N(R?), and/or S(O)A,
Hal denotes F, Cl|, Bror |,
15 m denotes 1 or 2,
n denotes 0, 1 or 2,
0 denotes 1, 2 or 3,
p denotes 1, 2, 3, 4 or 5,
20 g 4q each, independently of one another, denote 0, 1, 2, 3 or 4,
where
at least one of the groups Z or Z' is present, and
0<q+q <6
C 25
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
30 2. Compounds according to Claim 1 in which
D denotes phenyl which is unsubstituted or mono- or
disubstituted by Hal, A, OR? or COOR?, or pyridyl which is
unsubstituted or monosubstituted by Hal,
and pharmaceutically usable derivatives, solvates, salts and stereo-
35

isomers thereof, including mixtures thereof in all ratios.



8. 510 9. 15 10. 20 25 30 11. 35 and pharmaceutically usabl e derivatives,
sol vates, salts and stereo- isoners thereof, including mxtures thereof in
all ratios. Conpounds according to one or nore of Clains 1-7 in which Ar
denotes | I s unsubstituted or nono-, di- or ed by
ﬂy&oom, and pharmaceutically usabl e deri VJQ@@QM&#&
salts and stereo- isomers thereof, inct8di-ng mixtures thereof in all ratios.
Compounds according to one or nore of Clains 1-8 in which R denotes Ar,
Het, cycloal kyl or A, which may be m)nosubstitut ed by OR2, and
phar maceutic IIy S eri at |1s and stereo- isoners
t her eof , |ncI udi r%]""ﬂ‘? 'H‘irjs ctoﬁé §$ QI% \{orilﬂ‘%@cgmrrpounds according to
one or nore of Cpins 1- aehatééyﬁhﬁhmgtﬁénmtut%'b?h-lals unsubsti t ut ed
or nmono-, di- or trisubstitu , OA, a nonocCyclic aromatic
het erocycl e havi ragd]phanmace.utuﬂallyami)tﬁ derivatives, solvates, salts ahdrstgrebe
nonosubsti t ut ed bg/ OR3,,. and phamaceutl cal | Qibl e derivatives, solvates,
salts apd stereo qragnseheradfhangiiding mtur(ﬁsnté fneldati9Rreof in all ratios.
Compounds according to one or nore of Clains 1-10 in which Het denotes a
nmono- or bicyclic saturated, unsaturated or aro- matic heterocycle having 1
to 2 N, 0 andf or Compaursis acdordingrtepnescorunetdost Clairhed -Bin whithr or

di substituted by A
R denotes H or A,

and pharmaceutically usable derivatives, solvates, salts and stereo-

10 isomers thereof, including mixtures thereof in all ratios.
C 5. Compounds according to one or more of Claims 1-4 in which
T denotes a mono- or bicyclic saturated, unsaturated or aro-
15 matic heterocycle having 1 to 2 N, O andfor S atoms,

which may be unsubstituted or mono- or disubstituted by A
or carbonyl oxygen (=0),
phenyl which is unsubstituted or mono-, di- or trisubstituted
20 by Hal, OR? or NR’COA,

or a monocyclic unsubstituted, saturated carbocycle,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

C 25
6. Compounds according to one or more of Claims 1-5 in which
Q is absent or denotes O or CH;,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

30
7. Compounds according to one or more of Claims 1-6 in which
Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR?, NR’COA, SO,A, SO;NH,,
35

COOR? or CN,



or carbonyl oxygen (=0), WD 2005/056528 PCT/ EP2004/ 013202 -53 and
phar maceutical |y usabl e derivatives, solvates, salts and stereo- isoners

t hereof , incl udi n%Pm' xtures thereof in all ratios. 5 10 % 5 12. Coppounds
accordi ng WO P8 pre of Aaims 1-11 in which Y dendtd: P@?ﬁ“é{ﬂﬁ?m

phar maceutical ly usabl e derivatives, sob2ates, salts and stereo- isoners
thereof, including mxtures thereof in all ratios. 13. Conpounds accordi ng
to one or nore of Clains 1-12 in which X denotes NR3' or 0, R3, denotes H,
and pharmaceutical |y usabl e derjvati ol vates, salts and stereo- isoners

) . I I
t hereof , incl udi ﬁ‘&drﬂ'}@ﬂ"ﬁ'?@%u‘ﬂq?_é'ﬂé’!ﬁa_br%eaﬁrl"?atw&ﬁi sRlvates, saitsABd StRreQecor di ng
to one or more ok Terkek Inb Y Fiktures Ford b rEf4Y | ene, 20 and

pharmaceutical | y us ri'vatives, solvates, salls and stereo- isoners
t hereof, including mxtures thereof in all ratios. 25 30 35 15. Conpounds
according to one or nore of Clains 1-14 in which T denotes a nonocyclic

sat ur atid or 8ar oAMROUKISAGEOYRING to 19R| Qi gnare; &f GlajnsAdf iy Whicht ons, ~ whi ch nay

be unsudbsti- tut or nonQ-_or. di ' yl .oxygen (=0),
phenyl which is substipg?@@sd&{ewm’wcthé%iq@%?@f@%?oéﬁ@ﬁ?écﬁ" ﬁ@l Hal , OH,
OA or NHCOA, or a nonocy gidubstifiieddlyiHait AJORSHrNRIGTACar bocycl e, and

phar maceuti cal | y usabl e derivatives, solvates, salts and stereo- isomers

t her eof , i ncl udi eagdmharmassuti¢allyatsablendarivatives; sclvates, sabdsrpodsidreaccor di ng

to one or more OEso%%sWﬁe%oﬁnElﬁd%d r%?xtures thereof in all ratios.
10

9.  Compounds according to one or more of Claims 1-8 in which
C R' denotes Ar, Het, cycloalkyl or
A, which may be monosubstituted by OR?,
15 and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.

10. Compounds according to one or more of Claims 1-9 in which
20 R’ denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, OH or OA,
a monocyclic aromatic heterocycle having 102N, O
and/or S atoms,
C 25 or
A, which may be monosubstituted by OR?,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

%0 11. Compounds according to one or more of Claims 1-10 in which
Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 2 N, O and/or S atoms,
which may be unsubstituted or mono- or disubstituted by A
35

or carbonyl oxygen (=0),



WO 2005/ 056528 PCT/ EP2004/ 013202 -54 5 A denotes unbranched or branched
al kyl having 1-10 C atoms, in which 1-7 H atoms nay be replaced by F, and

phar maceut bl e derivatives, solvates, salts an%gﬁr%jg; nmer s
t her eof #é%¥%§% xtures thereof in all ratios. ﬁﬁ’gén??gor di ng
to one or nore of daims 1-16 in which-S®-denot es phenyl which is

unsubstituted or nono- or disubstituted by Hal, A OR2 or COOR2, or pyridyl
which is 10 unsubstituted or nonosubstituted by Hal, X denotes NR3 or 0, Y

d t 0, R1 d t A b
TonosUbSt | t ut edegﬁ FRarmaeb ticaly eaBk d¥rivatives; ﬁva@ﬁoﬁetgﬁ%ﬁ&{s?g s

absent or denote (? Ft of, '39'1"8%%’?'“&5'?5%@% ¥of fh afffa otes Hor A R4,

R4, each, independe one ano sent or denote A, OH or OA 25
R4 and R4'toget her aI SO denote nmet hyl ene or et hyI ene, T denotes a nonocyclic
saturated or aronmatic heterocycle having 1 to N and/or O atons, which may
be unsybsti - 12ut Q@mﬂouﬂgﬁ@ccerdia%@semrm@& Qfﬁ'ﬂ‘@"cﬁ‘r!ﬁb‘ﬁb‘lcr'oxygen 30
(=0), phenyl '(i’h IS un éﬁbs‘l%%t}lted or nono-, di- or trisubstituted by Hal,
OH, QA or NHCOA, 'or a rm OCYCTIC unsubstitut ed saturated carbocycle, A

denot es unbr ancheafd phaphatédsall |d§iﬂbl@d§ﬂ|\i§llvb31§ol03&te%5sﬁl&9§ﬁd starephi ch 1-7 H
atonms may be repl aced b% F, WD 2005/ 056528 PCT1EP2004/ 013202 -55 5 10
isomers thereof, including mixtures thereof in all ratios.

10 13. Compounds according to one or more of Claims 1-12 in which
X denotes NR¥ or O,
C R denotes H,
and pharmaceutically usable derivatives, solvates, salts and stereo-

15 isomers thereof, including mixtures thereof in all ratios.

14. Compounds according to one or more of Claims 1-13 in which
ZZ denote ethylene,
20 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

16. Compounds according to one or more of Claims 1-14 in which
C 25 T denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be unsubsti-
tuted or mono- or disubstituted by A or carbonyl oxygen
(=0),
pheny! which is unsubstituted or mono-, di- or trisubstituted
by Hal, OH, OA or NHCOA,

or a monocyclic unsubstituted, saturated carbocycle,

30

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.
35

16. Compounds according to one or more of Claims 1-15 in which



C Ar denotes phenyl which is unsubstituted or nono-, di- or trisubstituted
by Hal, A OR2, NR2COA, SQ2A, SO2NH2, COOR2 or CN, Het denotes a nono- or

bicyclic s unsaturated or aro- natic heterocycl i 02N O
and/or S a%ﬁ@gﬁ%%h may be unsubstituted or nono- or P&%@Fﬁlgﬁ{%d by A
or carbonyl oxygen (=0), Hal denotes F;5&l-, Br or |, p denotes 1, 2, 3, 4

or 5, and pharnmaceutically usable derivatives, solvates, salts and stereo-
i somers thereof, including mxtures thereof in all ratios. 15 18, Conpounds

according to one ,or nore of ( ai 1-17 in which not es enyl which is
nonosubst i t ut ed Hal , Repaifswbrgpshed,pr Bt,‘ancﬁegeqwggvmg 12'8%F§ denot es
phenyl which is unsubsti ARWHTERa= | r'esf'éB?éd'er by Hal, OH or
OA, a nonocyclic aronatitg%rgg’e‘ﬁocycl g Eg\%tﬁﬁmtag t:JZ N, O aLBdfl’or S atons, 25
30 35 or A, whi @ndpharbmaceuhes lynsdabie dedvatve®R3olvaits, sdisahdstétecE denot es
CHor N Z Z denote ethyl ene %is_absen or denotes 0 or CH2, Rz
denotesg H or A rePraRSINEEEat; ipFlugingamixtyesd greofingdgatieent |y of one
anot her, is absent or denote A, OH or OA, R4 and R4 together al so denote
met hyl ene or ethyl ene, WD 2005/ 056528 PCT/ EP2004/ 013202 -56

17. Compounds according to one or more of Claims 1-16 in which

D denotes phenyl which is unsubstituted or mono- or
disubstituted by Hal, A, OR? or COOR?, or pyridyl which is
10 unsubstituted or monosubstituted by Hal,
X denotes NR® or O,
C Y denotes O,
R denotes Ar, Het, cycioatky! or
15 A, which may be monosubstituted by OR?,

E denotes CH or N,

A denote ethylene,

Q is absent or denotes O or CH,,

20 R? denotes H or A,

R? denotes Hor A

R* R*  each, indspendently of one another, is absent or denote A,
OH or OA,

C o5 R* and R* together also denote methylene or ethylene,

T denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be unsubsti-
tuted or mono- or disubstituted by A or carbonyl oxygen

30 (=0),
phenyl which is unsubstituted or mono-, di- or trisubstituted
by Hal, OH, OA or NHCOA,
or a monocyclic unsubstituted, saturated carbocycle,
A denotes unbranched or branched alkyl having 1-10 C
35

atoms, in which 1-7 H atoms may be replaced by F,



5 10 15 T denotes a nonocyclic saturated or aromatic heterocycle having 1
to 2 N and/or 0 atons, which nay be unsubsti- tuted or nono- or

di substi t r carbonyl oxygen (=0). phenyl whi ' ituted
or rmno-,u‘g:a%@rlosﬁsﬁgsubstitut ed by Hal, OH OA or NHCO&ET@?Z@QQD@Q%WI i C
unsubstituted, saturated carbocycl e, 'AS%Ienot es unbranched or branched al kyl
having 1-10 C atons, in which 1-7 H atons may be replaced by F, Hal
denotes F, O, Br or I, and pharnaceutically usable derivatives, solvates,

salts and stereo.i somerg ther includin 1%t Ur hereof. in all ratios.
19. Conpounds acéBrdi ng fe&o&%sﬁﬁ%h%c@% Qﬂqsé"fra?@#-e??horq i é'ﬁ orPD denot es

phenyl which is nmonosubstistibstRatebyHabl, AXGRNYNRET OR3SOLA080,RP),Y denotes O,
25 30 35 R denotes thi ené@, . phenyl which is unsubstituted or nono-,

|, furyl
di- or trisubstituted byCOBR? Nr OA, or A which may be nonosubstituted
by OR3, R3 denojes Hor A R 3 denotes H. E denotes CH or Z, Z' denote
ethylege, Qis a%’seznft ordeiiotes @@Qﬂ%‘ror%l@{dl'Clﬁqﬂéfﬁfﬁég‘sﬁt‘ﬁ?teﬁ O %Fenot es H
or A R4, R4' each, 'nderﬁ§ﬁ@ﬁ€féré{c Ieﬂﬂﬁn?“f;fde‘%i\l,Oﬁnéﬁb?@éto?r‘is,deno"e A OH

or OA, R4 and R4, together also denote neth e or ethyl ene,
which may be unsubstituted or mono- or disubstituted by A

or carbonyl oxygen (=Q),

Hal denotes F, Cl, Bror |,
10 p denotes 1, 2, 3, 4 or 5,
and pharmacedutically usable derivatives, solvates, salts and stereo-
C isomers thereof, including mixtures thereof in all ratios.
15 18. Compounds according to one or more of Claims 1-17 in which
D denotes phenyl which is monosubstituted by Hal,
X denotes NR® or O,
Y denotes O,
20 R denotes phenyl which is unsubstituted or mono-, di- or

trisubstituted by Hal, OH or OA,
a monocyclic aromatic heterocycle having 1to 2 N, O
and/or S atoms,

C 25 or

A, which may be monosubstituted by OR?,

R® denotes H,

E denotes CH or N,
30 Z, 7 denote ethylene,

Q is absent or denotes O or CH,,

R? denotes H or A,

R® denotes H or A,

R* R* each, independently of one another, is absent or denote A,
35 OH or OA,

R* and R? together also denote methylene or ethylene,



WO 2005/ 056528 PCT/ EP2004/ 013202 -57 T denotes piperidinyl, piperazinyl,
pyridinyl, 2-oxopiperidin- 1-yl, 2-oxopiperidin-4-yl, 2-oxopyrrolidin-21-yl,
pyrrolidins]- - 0X0- 1H pyri di n-1-yl, 3-oxonorpholin-4- lin 5
4-yl, 4- o%g)fﬁggﬁ%ﬁ%(ﬁi n-1-yl, 2, 6-di oxopi peridi ni-yl, 2-8§8&|1’B?°g}§i3§5 n-1-yl,
2, 6- di oxopi perazi nl-yl, 2,5-dioxopyrroldin- 1-yl,

2- 0xo-1, 3-oxazolidin-3-yl, pyridazinyl, 3-o0oxo-2H pyri- dazin-2-yl,
2-caprolactam 1 -yl (= 2-oxoazepan-1 -yl), 6-oxopiperazin-1-yl,

2- bi | 2.2.2 t - 3- -2-vyl 10..5, 6-di hydr o- H- | imdin-2- -1-vyl,
S Y oo o3 08! S igionds & TheriosiBe SEhN BIeH AP et ars

additionally be nonosubstit &F}e@ I &Rl n I .ed or
nono-, di- or trisubsti sﬁél\@q E?ce’?yhb'énﬂa , gﬁf%ﬁﬂlﬁmg%hggﬂonocycl iC
unsubstituted, saturatedutety tronpnbeor didubstitatezsby Asrasarbenylmxygeanched al kyl

having 1-10 C atons, in which 1-7 H atons may be replaced by F, 20 Hal
denot e§ F, d, Br or I, (3Rh phar maceutical |l y usabl e derivatives, solvates,
n

salts d stereo- isomer c i ] s t.h - ratios.
25 30 35 20. Conpounds cc%&ﬁ’ﬁ%@ LHSQfed b hB? dingr GRbpbftied Lh' 2
denot es phenyl which is gpRAas @It OAWraIHBD ARl , X denotes NR3' or 0, Y
denotes 0, R denotes thienyl, furyl, phenyl which is unsubstituted or

mono-, di- or trisubsti tart@moppcyelic urenbstitutied, saturated aarboeyatley be
nonosubstituted hy OR3, | R3.denotes rA, otes H notes CH or
N. WO 2005/ 056528 pCr ExGGAFS taptgnched or Brafiched SR g 176

atoms, in which 1-7 H atoms may be replaced by F,

Hal denotes F, C|, Bror i,
c and pharmaceuitically usable derivatives, solvates, salts and stereo-
isomers thereof, inciuding mixtures thereof in all ratios.
15
19. Compounds according to one or more of Claims 1-18 in which
D denotes phenyl which is monosubstituted by Hal,
X denotes NR” or O,
20 Y denoctes O,
R’ denotes thienyl, furyl, phenyl which is unsubstituted or
mono-, di- or trisubstituted by Hal, OH or OA,
or
C o5 A, which may be monosubstituted by OR®,
R® denotes H or A,
R* denotes H,
E denotes CH or N,
10 ZZ denote ethylene,
Q is absent or denotes O or CH,,
R? denotes H or A,
R® denotes Hor A,
R* R*  each, independently of one another, is absent or denote A,
35 OH or OA,

R* and R* together also denote methylene or ethylene,



-58 5 10 C 15 20 25 30 35 Z denotes ethylene, Z. denotes ethylene, Qis
absent or denotes 0 or CH2, R2 denotes H or A, R3 denotes H or A, R4, R4

i s absent, together al so denote nethyl ene or enot es
pi peri di n- Yggg%ﬂgﬁﬁ pi perazi nyl, norpholin-4-yl, eacﬁkgik’mg@fﬁflg
unsubstituted or rmnosubstltut ed by A-%hd/ or car bonyl oxygen (=0), or

unsubstituted cycl ohexyl, A denotes unbranched or branched al kyl having 1-10
C atoms, in which 1-7 H atons nay be replaced by F, Hal denotes F, O, Br

or I, and pharrra eutical | sabl e d rivatives S, salts and stereo-
i somers t her eof |ncI udi %"(#??(Plﬂeé 'Mei?'88fa%"?¥'aw”cfaﬁ asoxofferéhpounds
according to Claim1l E/I 2-oxop|pend|n-4-yl 2-%xopyrroh|d:]rl1 -1- >)/I pfrrrolldm % -

(R) - 1-(4-chl or ophenyl) - 3- | pi“per
oxo- 1- phenyl et hyl Jurea, ¥l 2-oxo 1H-pyr|dm 1-y| 3-oxomorpholin-4-yl, morpholm-

R) - 1- (4-chl h I I h | -yl L-
(R 1-(4-chl oropheny! )~ & LR ddid AH bR L BRSHREH AR Yoo-
(R)-1-(4-chl or ophenyl) f [ I T
2- oxo- | - phenyl et hyl }ur ezpi)gm%h Ql4yl %%Oﬂlﬁor OE% ﬂ-?g_?rgpg@()égpﬂrbhdm
- phenyl - 2- (4-pyri di n- 4- y1-yl m—omaza Dxéquid)re—BkWIﬂayﬂmldqiis:]i-rob(blmbgﬂcet at e,
(R) 1- (4 chl or ophenyl) - %ay (1- met hyl pi peridi n-4-yl) pi perazin

1-yl ] - 2- oxo- 1- phenyl et hyq!??l!‘ﬁ 'b?sﬁapi"‘ﬁlﬂ &"@réc)ét(at%oxoazepaﬂ -1-yl),

6-oxopiperazin-1-yl, 2-azabicyclo[2.2.2]Joctan-3-on-2-yl,

10 5,6-dihydro-1H-pyrimidin-2-oxo-1-yl, 2-oxo-1,3-oxazinan-
3-yl or 4H-1,4-oxazin-4-y|, where the radicals may
C additionally be monosubstituted by A,
phenyl which is unsubstituted or mono-, di- or trisubsti-
15 tuted by Hal, OH, OA or NHCOA,

or a monocyclic unsubstituted, saturated carbocycle,
A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F,
20 Hal denotes F, Cl, Bror |,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

C 28 20. Compounds according to one or more of Claims 1-19 in which
D denotes phenyl which is monosubstituted by Hal,
X denotes NR? or O,
Y denotes O,
20 R denotes thienyl, furyl, phenyl which is unsubstituted or
mono-, di- or trisubstituted by Hal, OH or OA,
or

A, which may be monosubstituted by OR’,
R’ denotes H or A
R? denotes H,
E denotes CH or N,

35



(R -1-(4-chl orophenyl)-3-{2-[4-(4-ethyl pi perazin-1-yl)piperidin-| -
yl ] -2-o0x0-1-phenyl ethyl }urea bistrifluoroacetate, WO 2005/ 056528
PCT/ EP2004/ 013202 -59 C

(R) - 1- (4- KPIPEHRETE | ) - 3- [ 2- ox0- 1- phenyl - 2- (4- pyri di n- 3F§TEP2004/013202
met hyl pi perazi n-1-yl)ethyl]urea bistri-f88oroacetate, (R

R) - 1- (4- chl or ophenyl ) - 3-{2- net hoxy-1-[ 1- (4-pyridin-4-yl- 5

pi perazi n-1-yl ) met hanoyl ] propyl }urea bistrifl uoroacet at e,

(R R-1-(4-chlor phenyl) 3-(2- 0 1-{1-[4- (1-net hyl

pi peri di n-4-yl )p per azi rgepo% %‘b’ﬂ*&l‘%yl }propyl Jurea bistrifluoro- acetate,
(R R -1-(4-chl ozophenylcie[g%% 1-[1- (1 -nmethyl-4,4"- 10 biPi
Peri di nYl - 1- Yl ) net hanoYI ﬁr ea t rifluoroacetate,

(R -1-(4-chlor op@enyl) 35 BBsentoriderivtey O @ CBLpyri di n-4-yl -

pi perazin-1-yl)ethyl]u

(R)-1- §4 chl or opRenyl ) - ﬁaniQ&lHWrAdl n- 4-yl pi per azi ne- 1-car- 15
bonyl ) butyl ] ur eans

(R)-1- (4-chl or opReny! ) - SERSSHOI S 4 (- et hoxypheny! ) -

pi peridin-1-yl]-R*od- 1ipapaghet hyl }urea,
(R -1-(4-chl oropthyI) 3-{2-[ 4- sz nmet hoxyphenyl ) pi perazi n-1- 20

yl ] - 2- oxo- 1- phenfd endﬂ togetjneraso denote methylene or ethylene,

(R -N-[4- gﬁy‘l{ 2)|[0 EI(’1§| ]Cg I hen ohidireh 98] 25 a5, pQSQPer%yrI]anqupt%olmJ Ble“ d

in-4-yl
(R)-1- aE‘?h! orophenyl ) - 3sdcp-& |é=h Wﬁﬂ%bs%ﬂ&téd(o% HESYbstfited by A
nmet hanoyl ) pi peri di n-1-yl ] et hy

(R) - 1- (4-chl or ophenyl ) - air[cﬂemarbmnyjmygbnz =04- pyridin-2-yl -
perazin-1-yl)ethyl]urea,

) - 1-[ 2- (4- benzyl pi pera?i'l“ﬁls!:'bﬂ‘wi%d%oﬁe%enyl et hyI] 3-(4- 30
chl or ophenyl )ure (R - ]qgn%}é% ﬁaéflo} ﬁ%m%qpn?&yl )-2,

5-di aza- blcyclo 2.1 ] - Z2- 0X0-

(R -1-{a-chl or ophenyl ) - ?atbﬂm mwmca ﬂvwa%emaymedr dced by F
pi perazi n-1-yl]-2-oxo-| -phen | et hyl }urea, 35 (R S)-1-[ 2- (3 benzYI Pi

Peri di n- 1- Y1) - 2-bgb- 1 Mﬁ%FhQ']BBOf(M- chl or ophenyl ) ur ea,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

20
21. Compounds according to Claim 1

(R)-1-(4-chlorophenyl)-3-[2-(1'-methyl-4,4’-bipiperidinyl-1-y)-2-
C 25 oxo-1-phenylethyljurea,
(R)-1-(4-chlorophenyl)-3-{2-{4-(4-fluorophenyl)piperazin-1-yl]-
2-o0x0-1-phenylethyl}urea,
(R)-1-(4-chiorophenyl)-3-{2-{4-(4-fluorophenoxy)piperidin-1-yi}-
2-oxo-1-phenylethyllurea ,
(R)-1-(4-chlorophenyl)-3-{2-oxo-1-phenyl-2-(4-pyridin-4-yl-
piperazin-1-yl)ethyljurea bistrifluoroacetate,

30

(R)-1-(4-chlorophenyl)-3-{2-[4-(1-methyipiperidin-4-yl)piperazin-
1-yl]-2-oxo-1-phenylethyllurea bistrifluoroacetate,
35 (R)-1-(4-chlorophenyl)-3-{2-[4-(4-ethylpiperazin-1-yl)piperidin-1-

yl]-2-oxo-1-phenylethyl}urea bistrifluoroacetate,



WD 2005/ 056528 PCT/ EP2004/ 013202 -60 5 10 C 15 20 C 25 30 35 (S,
S)-1-(4-chl orophenyl)-3-{2-hydroxy-1-[ 1-(4-pyridin-4-yl-

pi perazi n-1-yl ) et hanoyl ] propyl }urea, (S,

S)-1- (4- ch‘VBrZB‘%?H@WP) -3-(2- hydr oxy- 1- { 1- [ 4- ( 1- met hy| pi pBFT/EP2004/013202

di n- 4-yl) pi perazi n-1-yl ] met hanoyl } propyd9urea, (R

R) - 1- (4- chl or ophenyl ) - 3- { 2- net hoxy- 1-[ 1- (4- pyri di n- 3-yl

met hyl pi perazi n-1-yl ) et hanoyl ] propyl }urea bistrifluoroacetate, (R)-1

-(4-chl h 1)-3-]2- -1 -ph | - 2-(4- i din-4-yl - )

pi( pe(r:azi();\?g- §|n§/e% hyl (Rir Oﬁ-ﬁhggpfﬁq%ﬁ}»%;[égx&%bh%%I—2—¥4-pyrid|n—3-yl-

R) - 1- (4-chl L Dl ' zyl)-

pi) per |( di (r:1 1%??%%@%@?%'#9{'%5@&%% '3%&‘2%’%?%@#?% Lor oacet at e,
(R) - 1- (4- chl or opheny(R,R¥-1t@&-EHtofdpheriyl)y3-p2-prathehky?q 41y 4ipyirei-a21n
1-yl]-2-o0xo-1-phenyl ethyl }urea bistrifluoroacetate,

(R -1- )g‘z- 4, 4' - bi pippeazint1nylimethanpyprepylurssrkislyifivorsacetate 4- chl or o-
henyl hyd hl gy Lde, -1-[2-4 4 -bipi i iyl -

PO L4 byr oxypherGi S-SR Er Y S e BRI 8 War ochi or i de.

(R)-1-(2-4, 4" - bi phBABINAEWbideradih-Rymethbroypipydirda blstiffidrd- 3- (4-

chl or ophenyl ) urea hydrochl ori de,

(R) - 1- (4-chl or opaeetgle) - 3-[ 1- (4- hydr oxyphenyl )-2-(1' - et hyl -4, 4' -

(o coteny AT AR AR B g2 oo
(R - 10 (4 chl gropﬁ'ﬁ#ﬁ" i _|I1iyl?r§§ﬂ§a3@g§@|gn?‘?§;}w A Y groacetate | h- 4-
yl pi peri di n- 1- yI ) - 2- @Qeb{4rchlarophenyl)-B{Raxoat-ghehpl-2-(4-pyridin-4-yl-
g[ 2-[1,4']bipiperidi r_ly_l -_I \ _Kl l_ulr_eg4_ hydr oxyphenyl ) - 2- oxoet hyl | - 3-
chl or opheny!| pigeeagin-1-yl)ethyljurea,
(R)-1-(4-chlorophenyi)-3-[1-(4-pyridin-4-ylpiperazine-1-car-
15 bonyl)butyl]urea,
(R)-1-(4-chlorophenyl)-3-{2-[4-hydroxy-4-(4-methoxyphenyl)-
piperidin-1-yl]-2-oxo-1-phenylethyl}urea,
(R)-1-(4-chlorophenyl)-3-{2-[4-(2-methoxyphenyl)piperazin-1-
20 yl]-2-ox0-1-phenylethyllurea,
(R)-N-[4-(1-{2-[3-(4-chiorophenyl)ureido]-2-phenyliethanoyi}-
piperidin-4-ylmethyl)phenyl]acetamide,
(R)-1-(4-chiorophenyi)-3+{2-ox0-1-phenyl-2-[4-(1-phenyl-
C 25 methanoyl)piperidin-1-yllethyllurea,
(R)-1-(4-chlorophenyi)-3-[2-ox0-1-phenyl-2-(4-pyridin-2-yl-
piperazin-1-yl)ethyljurea,
(R)-1-[2-(4-benzylpiperazin-1-yl})-2-oxo-1-phenylethyl}-3-(4-
chlorophenyljurea,

%0 (R)-1-(4-chlorophenyl)-3-{2-[5-(4-fluorophenyl)-2,5-diaza-
bicyclo[2.2.1]hept-2-yl]-2-ox0-1-phenylethyllurea,
(R)-1-(4-chlorophenyl)-3-{2-[4-(4,6-dimethylpyrimidin-2-yl}-
piperazin-1-yl]-2-oxo-1-phenylethyl}urea,
35

(R,S)-1-[2-(3-benzylpiperidin-1-yl|)-2-oxo-1-phenylethyl]-3-(4-

chlorophenyliurea,



(R -1-(4-chl orophenyl)-3-[2-(4-nor phol i n-4-yl pi peridin-1-yl)-2- oxo-1
-phenyl et hyljurea trifluoroacetate, (R-1

-(2-11,4" ] bipiperidinyl-1"-yi-2-0xo0-1 -phenylethyl)-3-(4- chlorophenyl)urea
trifluor oa‘HQtza'Fsé",“% 2005/ 056528 PCT/ EP2004/ 013202 -61P§T’¥62‘E4’§!§‘2% 25 30
35 (R -1 -(4-chl orophenyl)-3-[2-(4-cycl8thexyl pi perazin-1 -yl)-I -(4-

hydr oxyphenyl ) - 2- oxoet hyl Jurea trifl uoroacetate, (R -1

- (4-chl orophenyl)-3-[ 2-(4-cycl ohexyl pi perazin-1 -yl)-2-o0x0- 1

-phenyl ethyl Jurea trjfluoroacetate

(R) - 1- ( 4- chl or opheny{S:53 {(f:‘{rﬂoqﬁ’?ﬁ'?ax9‘&0@19Y9f92¥{14L1(%'ﬁﬂ¢f9T4'yi'

' I n-1-yl)pL:perigdi - L2 bistrifl tate,
PR B A ket 2 L
1-y1] -2- oxo-1- pheny! (g Byttidretdotaipheny (2 pgreicptief1-{4-(1-methypiper-

(R)-1-(4-chl orophen -3-[2-(4-norpholin-4-yl pi peri (']I n-1-yl)-
oxo- 1- %hi ophen- 2dlwévZimp}emzea-h-ylimeih*@ﬂ@uk}rém urea,

hi of ophenyl ) ut eat FiF I dsEpRrERy Ry 12 ehSRM 11 gy alyi>” (#
- (4-chl or opheny! defiyli@pbriayaLfiRiaRbARSBR) forbs ibiHrRoRSstdte,

-t hi ophen- 2-yl et h?l Jurea trifl'uoroacet
(R) - 1- ( 4- chl or opheny{R)-B{4-2h[otopdemy}-8:y[2 mixpet-phienyl12-y4-pyrig-4-¢in

1-yl]-2-o0xo-1-thiophen-2-y | lureg bistrif|uoroacetate,
(R)-1- % é- chl or opﬂ'é’ﬁiﬁ%'ﬂérl['%ﬁ%‘r!]‘?fufi?étq@r 'BH‘?W&‘PSL Eperi dinyl -1-yl ) - 2-
oxo- 1- (8- chl or opheny hy A TA(A ; 4wl
(R~ 1- (- ohl or ophenyiTy R A Bfoonany!) 3014114 (4 pihylpiperaain )
chl or ophenyl ) et hyipkridiea] -yljmethanoyl}-2-methoxypropyljurea bistrifluoroacetate,
) - 1- (4-chl or ophenyéﬂ - 3-51- § 2-chl or thenyI )-2- %I ‘- met hyl -2' - .
0- 4, 4' - bi pi peri di n{ff)-1-(dghicroplsmdi-aylRt#Ar{dzmethylpiperidin-4-yl)piperazin-
1-yl]-2-ox0-1-phenylethyl}urea bistrifluoroacetate,
15 (R)-1-(2-4,4'-bipiperidinyl-1-yl-2-oxo-1-phenylethyl)-3-(4-chloro-
phenyl)urea hydrochloride,
(R)-1-[2-4,4'-bipiperidinyl-1-yl-1-(4-hydroxyphenyl)-2-oxoethyl]-
3-(4-chlorophenyl)urea hydrochloride,
20 (R)-1-(2-4,4 -bipiperidinyl-1-yl-2-oxo-1-thiophen-2-ylethyl}-3-(4-
chlorophenyl)urea hydrochloride,
(R)-1-(4-chlorophenyl)-3-[1-(4-hydroxyphenyl)-2-(1'-methyl-4,4'-
bipiperidinyi-1-yl)-2-oxoethyl]urea triflucroacetate,
C 25 (R)-1-(4-chlorophenyl)-3-{2-(1'-methyl-4,4-bipiperidinyl-1-yl)-2-
oxo-1-thiophen-2-ylethyl]urea trifluoroacetate,
(R)-1-(4-chlorophenyl)-3-[1-(4-hydroxyphenyi)-2-(4-morpholin-4-
ylpiperidin-1-yl)-2-oxoethyl]urea trifluoroacetate,
1-[2-[1,4']bipiperidinyl-1'-yl-1-(4-hydroxyphenyl)-2-oxoethyl]-3-

30
(4-chlorophenyl)urea,
(R)-1-(4-chiorophenyl)-3-[2-(4-morpholin-4-ylpiperidin-1-yl)-2-
oxo-1-phenyiethyljurea trifluoroacetate,
(R)-1-(2{1,4'|bipiperidinyl-1'-y{-2-oxo-1-phenylethyl)-3-(4-
35

chiorophenylurea trifluoroacetate,



(R -1-(4-chl orophenyl )-3-[1-phenyl -2- (1" -nmet hyl -2' - oxo0-4, 4' -bi -
piperidinyl 1 yI) 2-oxoet hyl J urea,
2-(1" - rret bi pi peridinyl-1-yl)-2-o0xo-1-phenylethyl (R)-4- ch
| or ophenyl P&&%ﬁ‘&?e 2-0x0-1 -phenyl - 2- (4- pyri di n- 4- y%ﬁﬁ&@%‘lgé’f’}???% yl) et hyl
(R -(4- chlorophenyl)carbamate, 2-4,4'-8ii pi peridinyl -1
-yl -1-(2-chl orophenyl) - 2-oxoet hyl (R)-(4- chl orophenyl)carbamate
hydr ochl ori de, WD 2005/ 056528 PCT/ EP2004/013202 - 62 5 10 15 20 25 30

2-4,4" -bi eridinyl -| 0Xx0- 1- ph R 4cho
phenyl )Cgf’{)gm't el hzo(rpﬂcki/%ﬁ méphenﬁ) ng (3—0 cloh(e blp perazin- -yl) -1-(4-

(R) 2 (4 chi of ophe s iphsrifBl 2eiodubdtRbtdicdater v ) - 2 oxo- ethy
- (2- chl or ophenyl ) - 2- (R3-1704-ghlafopherid B2 §4+cydionekylpiperdziox bgt) Hbxo-

(R) - (4-chl orophenyl ) carbamate trifluoroacetate,

2-[1, 481 bi pi perl&pﬁﬁnylﬂh)ﬁﬂwﬁ triflucreaselpteeny| ) - 2- oxoet hyl (R)-(4
hl h | b
e e RIS ooy i o

chl or ophenyl ) car;&ﬁ@fﬁéz@nh Eylf ||b'@rrdlﬁc1&9912emxoeth¥]l}urea bistrifluoroacetate,

2-[1,4' ] bipiperidinyl - %ﬂ-j-oxo- - phenyl et (R -(4-chl oro-
phenyl ) carbamate tri (fR)ub{ Elrap!eenyl) -3{2- [4 (4—methylp|perazm 1-yl)piperidin-

e i B S
2- (4- cJ®l ohexyl pi per ggiq: {4-cKloroBnény-3hemibhRih-4-Foideticin-1-y)-2-

chl or ophenyl ) car banat € t uor oacet at
1- ( 2- chl or ophenytyo-2-thibphéni2yleithyiusea &rifiuoréacetedei peridin-1 -yl ] -

744 Tt by i per A2y ] FUP BT yi-B:oncoi P RRBTS Y Bgr3-4-
(R -(4-chlor Opheaéflb?cﬁﬁfet?@ﬁﬁfe% t?i‘ﬂﬁbfdéde%é?ac et at e,
15 (R)-1-(4-chloropheny!)-3-[2-(4-cyclohexylpiperazin-1-yl)-2-oxo-
1-thiophen-2-ylethylurea trifluoroacetate,
(R)-1-(4-chlorophenyl)-3-{2-[4-(4-methylpiperazin-1-yl)piperidin-
1-yl]-2-oxo-1-thiophen-2-ylethyljurea bistrifluoroacetate,
20 (R)-1-(4-chlorophenyl)-3-[2-(1'-methyl-4,4 -bipiperidinyl-1-yl)-2-
oxo-1-(2-chlorophenyl)ethyljurea,
(R)-1-(4-chlorophenyl)-3-{2-(4,4 -bipiperidinyl-1-yl)-2-ox0-1-(2-
chlorophenyl)ethyllurea,
25 (R)-1-(4-chlorophenyl)-3-[1-(2-chlorophenyl)-2-(1'-methyl-2'-
oxo-4,4’-bipiperidinyl-1-yl)-2-oxoethyl]urea,
(R)-1-(4-chlorophenyl)-3-[1-phenyl-2-(1'-methyl-2'-0x0-4,4'-bi-
piperidinyl-1-yl)-2-oxoethyljurea,
2-(1'-methyl-4,4’-bipiperidinyl-1-yl)-2-oxo-1-phenylethyl (R)-4-

O

%0 chlorophenyl)carbamate,
2-oxo-1-phenyl-2-(4-pyridin-4-yipiperazin-1-ylethyl (R)-(4-
chlorophenyl)carbamate,
2-4 4'-bipiperidinyl-1-yl-1-{2-chlorophenyl)-2-oxoethy! (R)-(4-
35

chicrophenyl)carbamate hydrochloride,



1- (2, 3-di fl uorophenyl)-2-(1'-met hyl -4, 4" -bi pi peridinyl-1-yl)-2-o0xo et hyl
(R) - (4-chl orophenyl ) car banmat e,

1-(2-f1 uor\ga%%yds)ﬁ-é- (1'-nethyl -4, 4" -bi pi peridinyl-1-yl ilé‘?fE%(ﬁl&mgzwl

(R) - (4-chl oriophenyl’) car bamat e,

1- ( 2- met hoxyphenyl ) - 2- (1' - net hyl - 4, 4' -8t peri di nyl - 1-yl ) - 2- oxo- et hyl
(R)-(4-chl orophenyl ) carbamate, and pharmaceutically usabl e derivatives,

sol vates, salts and stereo- isonmers thereof, including mxtures thereof in

Proceas for the pr eptrdt PORPBNANYT e LR A e ng o

Cainms 1-21 and phadyIremdrhar hydrossbligeder i vatives, sol vates and
stereoi sonmers thereof, characterised in that a) for the preparation of

conpounds of the forhiRghioropheny)-2H 1xmetndtde4 -bipinendin-1aghete-0, a
R4, Fe, E,

QT and 7wl e RnRonierI e Bamaté arane el T edci ed wit h a
conpound of the for Mm@ chidropResfl)-204WhbithdinNESHiDdridind1-y!)-2-oxoethyl
(R)-(4-chlorophenyl)carbamate trifluoroacetate,

2-[1,4'lbipiperidinyl-1'-yl-1-(2-chlorophenyl)-2-oxoethyl (R)-(4-
chlorophenyl)carbamate trifluoroacetate,
10 2-(4-morpholin-4-ylpiperidin-1-yl)-2-oxo-1-phenylethyl| (R)-(4-
chiorophenyl)carbamate trifluoroacetate,
C 2-[1,4']bipiperidinyl-1'-yl-2-oxo-1-phenylethyl (R)-(4-chloro-
phenyhcarbamate trifluoroacetate,
15 1-(2-chlorophenyl)-2-(4-cyclohexyipiperazin-1-yl)-2-oxoethyl
(R)-(4-chlorophenyl)carbamate trifluoroacetate,
2-(4-cyclohexylpiperazin-1-yl)-2-oxo-1-phenylethyl (R)-(4-
chlorophenyl)carbamate trifluoroacetate,
20 1-(2-chlorophenyl)-2-[4-(4-methylpiperazin-1-yl)piperidin-1-yl]-
2-oxoethyl (R)-(4-chlorophenyl)carbamate bistrifluorcacetate,
2-[4-(4-methylpiperazin-1-yl)piperidin-1-yl]-2-oxo-1-phenylethyl
(R)-(4-chlorophenyl)carbamate bistrifluoroacetate,
C 25 1-(2,3-difluorophenyl)-2-(1'-methyl-4,4'-bipiperidinyl-1-yl)-2-oxo-
ethyl (R)-(4-chlorophenyl)carbamate,
1-(2-fluorophenyl)-2-( 1'-methyi-4,4'-bipiperidinyl-1-y1)-2-oxo-
ethyl (R)-{4-chlorophenyl)carbamate,
1-(2-methoxyphenyl)-2-(1'-methyl-4,4’-bipiperidinyl-1-yl)-2-0x0-

30
ethyl (R)-(4-chlorophenyl)carbamate,

and pharmaceutically usable derivatives, solvates, saits and stereo-

isomers thereof, including mixtures thereof in all ratios.
35



D has the nmeaning indicated in Claiml, or b) for the preparation of
conpounds of the formula I in which X and Y denote O a conpound of the

formul a I 5/ 056528 PCT/ EP2004/ 013202 -64 5
[V, in whi cﬁwgﬁd T have the neaning indicated in g%g?.)r%ﬁ)%w;f react ed
with a conpound of the fornula V 10 R-9645 20 in which X and Y denote O, L

denotes C, Br, | or a free or reactively functionally nodified OH group
and R1L and D have the meanings indicated in Caim1l, and/or a base or acid

f the f t ed t t t 0 35 23 Co d
of the formif2 | PLRESPAe AN dspinmanaidiBe 15 s 2ol ding bl Lor s
of coagul ation f@@@‘m§ﬂ=—2?énd9ﬁ§?ﬁﬁﬂ@§té§llgdga Lé{’lﬂgiﬁv lv'esa%l%f@s%zc%o one or

nore of Clains | to 21 aS|nh|b|torso actor Vi
Medi canent s conpstestoigomaerd theseofpokarastesiseddndiiat he fornmula | according to
one or nore of Clains 1 to 21 and/ or pharmaceutically

5

a) for the preparation of compounds of the formula |

in which

X  denotes NH and

Y denotes O,
10

a compound of the formula

R R4
15 e gt
H,N N RN N I
O

in which

20 R', R* R* E, Q, T, Z and Z' have the meanings indicated in Claim 1,

is reacted with a compound of the formula lli

C o5 D-N=C=0 ]

in which

D has the meaning indicated in Claim 1,

or
30

b) for the preparation of compounds of the formula |

in which

XandY denote O,a compound of the formula IV
35



usabl e derivatives, solvates and stereoi soners thereof, including W
2005/ 056528 PCT/ EP2004/ 013202 -65 m xtures thereof in all ratios, and

optionally i pients and/ or adju- vants. 5 10 15 26. l\/g,(y npri si ng

at | east o@@g%%g‘!ﬂ% of the formula | according to on M@gﬁ%@gd ainms 1

to 21 and/or pharmaceutically usable dé#ivatives, solvates and

stereoi soners thereof, including mxtures thereof in all ratios, and at

| east one further nedicanent active ingredient. 27. Use of conpounds

according to one or nore of Clains 1 to 21 and/or physiologically

acceptabl e salts and sol es thereof for the prepara- tion of a nedi canent

for the treatnment of th o@sés _rry@;:ar ial infarction, arteriosclerosis,
ect

i nfl anmat i on, apopl exy,” ahg| naa% is,! restenosis after angioplasty,
claudicatio intermttens, mgr arrg‘;e tunmours, tunoy di seases and/or tunour
nmet astases. 20 28. Set (kit) consisting of separate packs of (a) an

ef fectigee amount of a conpound of the fornula I according to one or nore of
Clainms 1 to 21 and/or pharmaceutically usable derivatives, solvates and

st er eoi somer s t hes @dich W)Of HAd Tohalexthe R8anidg ihdicar®f ini Claghl1, rati os, and
(b) an effective anount of a further nedi canent active ingredi- ent. 30 35

29. Use of conpounds of the fornula |I according to one or nore of Cains |
to 21 and/or pharmaceutically usabl e derivatives, solvates and

st er eoi SONer s théﬁ'@ﬂc?e‘#W?}‘L%?%pW@ﬂ Bfﬁ'@ﬁ%ﬁ'@}l%osy inall ratios, for the
preparal_td' on of a nedicanent for the treatnent of thronboses, nmnyocardi al

infarction, arteriosclerosis, inflammtion, apoplexy, WO 2005/ 056528
PCT/ EP2004/ 013202 -66 R1

o o J_ L

N X Vv
H

15
in which

XandY denote O,
L denotes Cl, Br, | or a free or reactively functionally modified OH
group and

20 R' and D have the meanings indicated in Claim 1,

and/or a base or acid of the formula | is converted into one of its

salts.

23. Compounds of the formula | according to one or more of Claims 1 to
21 as inhibitors of coagulation factor Xa.

30 24. Compounds of the formula | according to one or more of Claims 1 to
21 as inhibitors of coagulation factor Vlla.

25. Medicaments comprising at least one compound of the formula |

35 according to one or more of Claims 1 to 21 and/or pharmaceutically

usable derivatives, solvates and sterecisomers thereof, including



angi na pectoris, restenosis after angioplasty, claudicatio intermttens,
m grai ne, tunours, tunour diseases and/or tunour netastases, in conbination

with at | e%%[mgg(%ﬁgz%rt her nedi cament active ingredient. P%T?E%z&hﬁlﬁ%%l};o 35
-85 -

mixtures thereof in all ratios, and optionally excipients and/or adju-

vants.

26. Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 21 and/or pharmacsutically
usable derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament
active ingredient.

10
27. Use of compounds according to one or more of Claims 1 to 21 and/or
had physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of thromboses, myocardial
15 infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angioplasty, claudicatio intermittens, migraine,

tumours, tumour diseases and/or tumour metastases.

20 28. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula 1 according
to one or more of Claims 1 to 21 and/or pharmaceutically usable
derivatives, solvates and sterecisomers thereof, including mixtures

o 25 thereof in all ratios,

and
(b) an effective amount of a further medicament active ingredi-
ent.

30

29. Use of compounds of the formula t according to one or more of

Claims 1 to 21 and/or pharmaceutically usable derivatives, solvates
and stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of thromboses,

35 myocardial infarction, arteriosclerosis, inflammation, apoplexy,



O

O)

WO 2005/056528 PCT/EP2004/013202
-66 -

angina pectoris, restenosis after angioplasty, claudicatio intermittens,
migraine, tumours, tumour diseases and/or tumour metastases,

in combination with at least one further medicament active ingredient.

10
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