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Frerrrrrrrrrrrrrrtl [t1r1rrrrlrlr -coooo2-

The invention rel ates t«@sogeirpounds of the fornmula | 5

Y-D /' \' XE ><OHNH/ - RR1 10 >=0R N Rs—345——-
in which X-Y-DE denotes CH=CH CH=CH, N=CH CH= II"I"I”"I

GGl 6ot G enankss oI
CHECH N#(- O ) =CH, CHECH CHEN+(- O'), NH CO- CH=CH,  *Go0002*

CH=EN-CH=N, N+(-0O)=CH CH=CH, CH=N+(-0O")-CH=

gn which the H
%ﬁ?ﬂ%&%%%%@é Fanethifielled by tar,
A OH QA A-COO, Ph- (CH2),,-COO, cycl oal kyl -
(CH2)"-COO, A-CONH-, A-CONA-, Ph-CONA-, N3, NH2, N2,
S 25 CN, COCH, COOA, YJORQs CONHA, CON(A)2, O-allyl,
O propar gyl and/or benzyt, Ph denotes phenyl which
i'S unsubstituted or no-x-di- or trisub- stituted by

A, QA OHor Hal, 30 enot Hal, -C=-CH, -C=-CA
OH or OA, R2 denotHi H, or A,-R3 dgaotes 2- ?xo-l
Hpyridin-1 - 2- oXp-p H pykazi I, 2-oxo-

pi peri di n- 1-y - oxagpyrrol i dHn-

in which

X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH, CH=N-CH=CH,
CH=CH-N=CH, CH=CH-CH=N, N=CH-N=CH, CH=N-CH=N,
N*(-0")=CH-CH=CH, CH=N"(-0")-CH=CH,
CH=CH-N'(-0)=CH, CH=CH-CH=N'(-0"), NH-CO-CH=CH,
CH=CH-CO-NH, CO-NH-CH=CH, CH=CH-NH-CO,
in which the H atoms of the -CH- groups may be substituted
by Hal, A, OH, OA, A-COO-, Ph-(CH,),-COO-, cycloalkyl-
(CH2),-COO-, A-CONH-, A-CONA-, Ph-CONA-, N3, NH2, NO,
CN, COOH, COOA, CONH,, CONHA, CON(A),, O-allyl,
O-propargyl and/or O-benzyl,

Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OA, OH or Hal,

R’ denotes Hal, -C=C-H, -C=C-A, OH or OA,

R? denotes H, Hal or A,

R? denotes 2-oxo-1H-pyridin-1-yl, 2-oxo-1H-pyrazin-1-yl, 2-oxo-

piperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1,3-oxazinan-3-yl,
3-oxomorpholin-4-yl, 2-oxotetrahydropyrimidin-1-yl, 3-oxo-
2H-pyridazin-2-y|, 4-oxo-1H-pyridin-1-yl, 2-oxoimidazolidin-1-
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35 3-oxonorpholin-4-yl, 2-oxotetrahydropyrimdin-1-yl,
3-0x0 2H pyridazin-2-yl, 4-oxo-1 H pyridin-1-yl,

wa@2esspr3zotdazol i din-1 WO 2005/ 073201 PCT/ EP2002CTUPEX0853000083

-2 yl, 2,6-di oxopi peridinl-yly _2-o0xopiperazin-1-yl,

2, 6-di oxo- piperazin-1-yl, 2,%- di oxopyrrolidin-1-yl,
2-0x0-1, 3-oxazolidin- 3-yl, 2-caprolactam1l-yl (=

2- oxoazepan-1 -yl), 2-azabicyclo 5

[ 2. 2. 2] oct aiy, P, 6+diéxopiperidin1-yl, 2-oxopiperazin-1-yl, 2,6-dioxo-

5, 6-di hydro-1H pyri m di n-2- oxo-1-yl .
4H 1, 4- oxaziRiperagin-1-yl,i 2P rierqRyr qo&pm—i-_)gl,,|2,-oxo-1,3-oxazoI|d|n-
2-1m nopyrr e i dbkdnrs 3-anL iNr 4nvh, ; _
2-i M noi i d?z%'r ?Qﬁém'a%ﬂm iry@-— 510R0a2EpEN" T Y1) :azabicyclo
H-pyrazi n- 1{212.2])eotan-3onvHyt; 15, 6-dihydsobiH-pyditnidin<-oxo-1-yl,
mono- or disubstituted by A OH and/or OA_10 A o
denot es unbrédird ifeaxazinhyh edminoriperidia-tivk 2-imjaepyrgolidin-1-

1-10 C at i 4. at .
be repl a?e 8 '{/Ey&hﬁln%@polirﬂ-ﬂ%&f%—i@%rpﬂdgéﬁ Eb i@ép-&fo@?i’mmo-
Bror I, 19 mrwazm-qswpead? ofwhich3s urBdbstituted or mono- or
pharmaceutical [y usabl e derivatives, solvates, salts

and st er eoi SishbstitutediyrAJPH an/PUg ni xt ures

ot ndi ng asvetetbiantlied darfdhy SlgREsndnading icto c
properties, dtomBaintwhichain addiién 7 H ataiis Afaytse feglaced by

the preparation of nedicanents. 5 25 It has been
found t hat thandiorgblonime, of the fornmula | and salts

t hereof have very.v bl e pharmacol ogi cal properties
| ey ey € B

a are wel | particul ar, they exhibit

fagtor Xa-i rfarpitdéd 0912 epgrti es and can therefore be
enpl oyed for conbating and preventing thronboenbolic

dianshpharmanectically usabledenivetives, sojvates.dialts and stereocisom-

preedyferef indiiid ApiuRs et TRl PR °2ro o0 asty
and claudicatio inter- mttens. The conpounds of the

formula | according to the invention may further-
The invention had the object of finding novel compounds having valuable

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

It has been found that the compounds of the formula | and salts thereof
have very valuable pharmacological properties and are well tolerated. In
particular, they exhibit factor Xa-inhibiting properties and can therefore be
employed for combating and preventing thromboembolic diseases, such
as thrombosis, myocardial infarction, arteriosclerosis, inflammation, apo-
plexy, angina pectoris, restenosis after angioplasty and claudicatio inter-

mittens.

The compounds of the formula | according to the invention may further-
more be inhibitors of the coagulation factors factor Vlla, factor IXa and
thrombin in the blood coagulation cascade.
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35 nore be inhibitors of the coagul ation factors
factor Vila, factor I Xa and thronbin in the bl ood

WO 2608/0h5201 on cascade. WO 2005/ 073201 PCT/ EP200HCTIERR085000083

-3 Aromatic heterocycles haviqig a factor Xa inhibitory
activity are known, for exanple, from WD 96/10022. 5
Car boxam de derivatives are known from WO 02/48099 and
WO 02/57236, pyrrolidine derivatives are described in

WD 02/100830. Further heterocyclic deri vatives are
known from WD 03/045912. Substitute
bérematicdiaierasyaiesihaying afactrsXa lahlblte@'s%tftl%a!@rsémown for

fact by Y.-L. Chou et al. in
B%&S‘?’&?'éﬁfé‘%% WELo8IBos. °Y (2003) 507- 511 and by
Wdarbokamits détivativesidte MadwnGrermWIoe02/48099 @hd01)
1801-1804. The antithronbotic and anti coagul ant

efw&ozl@fizsﬁepmmmiua deriyativassaneydessribgd:in WOR/A P30

it el bvail s s Knbe A B W EEasPRR012

factor Xa, or to the inhibition of other activated
serine proteases, such as factor Vila, factor |Xa or

t Houhstituted bergothiophene<anthraniiamigestane desetibed as factor Xa

FIBRNGRbY Y 4 SERE Al BIRGERE ke Jiaf o | a Bo7-
t s PNand by WD Skiider et AR e Med. [DHem st i1t @001 P11 801-1804.
nmononers, “which, after cross 25 |inking, make an

eI ementary contri buti _on to thrombus formation.
of e, AntiBEamBetic enf ApGosaMianfBlies o e KimBREGS 8§8draing
t anna ifveftion i fatthbhtém thbhﬁh.ﬁ.tw é@ddrﬁé?élﬁm%dtﬁétéd‘co-

hronbus fornmati on. he i nhi bit’i on mbi n can
beagrﬂatwn pthtease, ksmrpbyet he/name faeton Xa, of to the iphibition of

b et sebflp Bro4sak, S =S Rt fodef Bl er tngm-

ofblh_hronbl n. The conpounds of the fornula | according
to the invention and salts 35 thereof engage in the
bl ood coagul ati on process by inhibiting factor Xa

Factor Xa is one of the proteases involved in the complex process of blood
coagulation. Factor Xa catalyses the conversion of prothrombin into throm-
bin. Thrombin cleaves fibrinogen into fibrin monomers, which, after cross-
linking, make an elementary contribution to thrombus formation. Activation
of thrombin may result in the occurrence of thromboembolic diseases.
However, inhibition of thrombin may inhibit the fibrin formation involved in
thrombus formation.

The inhibition of thrombin can be measured, for example by the method of
G. F. Cousins et al. in Circulation 1996, 94, 1705-1712.

Inhibition of factor Xa can thus prevent the formation of thrombin.

The compounds of the formula | according to the invention and salts
thereof engage in the blood coagulation process by inhibiting factor Xa
and thus inhibit the formation of thrombuses.
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and thus inhibit the formati on of thronbuses. WO
2005/ 073201 PCT/ EP2005/ 000083 -4 The inhibition of

wO 2005073208 by t he conpounds accordi ng to the iFORER2068/000083

and the neasurenent of the arjicoagul ant and
antithronbotic activity can be determ ned by
conventional in-vitro or in-vivo nmethods. A suitable
nmet hod i s described, for exanple, by J. Hauptmann et
al. in Thronmbosis and Haenostasis 1990, 63, 220-223.
The inhibition of factor Xa can be neasured, for

exdepnbibitjon atfastarnkaibythe compoupds aceerding tq theripvention

| PG MeastitShenf pr i Anikopo R Hte Mo itk ackhit can
¢ peedatbirfiined Bidtdriventiohabipiitrd ¢ ivivd rethodls! Asuitable o
the activation of fac- 15 tor X to g%ve factor Xa.

| mtbpdus)dewlbeﬂ;tf@rrexamplet byd. plasptnarn ehal. in Jhambasis
of tor ent thronbin formation.
TR ﬂ?'ﬂpts g?é¢;®?%% by the conpounds

accordl ng to the invention and the neasurenent of the

anti coagul ant and antithronbotic activity can 20 be
d dither imhibitibro of ia@tnréﬁa 'canble measuredpfasrexamplé by the method of

T Sy s Rren g e A S o e ©

exanple, by H F. Ronnl ng et al. in Thronbosis

Research 1996, 84, 73-81. 25 Coagul ation factor | Xa

| Copgulatidrefactor Vike initiates tise extrivsgupant iobthe:mgmatiorands-
is Iikew se involved in the activation of factor

| cAderatisr Sindiag 19 HRpue aGPrAnG CORRBLERS 1oythe arivation of fac-
f .
1116t Rit8 dvelefGiNa, IR faBfr Yid ffls Hrotéints ing foithation
¢ wmoanmrﬂsrsgubseqnm th:'omltaml fognam{m t he
an a an
et B B trctorls b 18 CofPouRRE aEPs f’q"ﬁ\ﬁ in¥igntion
Orarkﬁth\é' rﬁ?agfﬁ%m of thesghticoy Iaﬁf‘ﬂﬂ&oﬂ'\titﬁr e %‘:Ftogy_can

for exanple Chang et . 1'n Journal
be determined by conventional in-vitro or in-vivo methods A conventional

method for the measurement of the inhibition of factor Vlla is described,
for example, by H. F. Ronning et al. in Thrombosis Research 1996, 84,
73-81.

Coagulation factor IXa is generated in the intrinsic coagulation cascade
and is likewise involved in the activation of factor X to give factor Xa. Inhi-
bition of factor IXa can therefore prevent the formation of factor Xa in a
different way.

The inhibition of factor IXa 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
method is described, for example, by J. Chang et al. in Journal of Biologi-
cal Chemistry 1998, 273, 12089-12094.
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35 cal Chem stry 1998, 273, 12089-12094. WO
2005/ 073201 PCT/ EP2005/ 000083 -5 The conpounds

weeesHomi2ong to the i nvention may furthernore bePURERRISTHN00083

the treatment of tunours, tunpur diseases and/or

tunour netastases. A correl ation between tissue factor
TF / factor Vila and the devel opnent of 5 various
types of cancer has been indicated by T. Tani guchi and
N.TRe cornpoumds accdsdingetd. thekiaveritioRasvay (WtiEnmore be used for

(Mol ecul ar Pat hogenesi s of Pancreatl c Cancer 57-
m@e estmeat PIJHIGUTS (OYE CiEasEs andhRr ¢ am%ﬁétaﬁ'@aﬁa

25 3R )b JotdF TEA 7403 it ol o

Ha@mas typéxét catiter h@ébelaﬁhéiﬁdlca’t'ed&)y i Rartigachitara N.R.n
. din. Invest. 104: 1213-1221 41999 M  Miell er
o iLamoing in BlomedtFloalty Bas. (A0), 4% Moleswiar Ratbagenesis of

Mﬁﬁéﬁﬁggc&t &y.5d N Thronb. Haenost. 1999; 82:

e co ounds of the fornula | can be

eMHey@islications lista belbwaddscribe damnarititdinoutal dctiohwfaiF-Vil
and veterinary nedicine, in particular for the treat-
meand fastorpfa rhiRilass fof variqustypesBbIueoYi seases, such

a5¢ M TSR St of GnBRORLS Herldk 2 Sdd: 9% 1041-1047:

0Si’s, Ion, apopl’exy, angin

p@@'ﬂl&h&@bﬁﬂﬁ&l clial Iviesb @400 a3i1221q11989); Cat i 0
intermttens, venous thronbosis, pul monar )égenbol i sm

3.0 Mueliar et abanids Cliny besti 101: 13ZBART8 (1898 )nst abl ¢

cgﬂ‘gﬁ{gﬁ%ﬁé(ﬁgﬁ@%@&ﬂﬁ P%B@%Pﬁ%nygzr gsaﬁs%ngsrpl oyed

for the treatnment or prophylaxis of atherosclerotic
di seases, such as coronar arterial disease, cerebral

arlhs pampaked stthe fopsiiaptaambe smplpyed 2 measlieamentragsive
HQW§% ﬁg@‘l age é@lﬁ%{)}o@l&rﬁ% qﬁ# 2o c H%r te'eat-

f Urhéhieanma previention 'of tivohiboembiclic diseasds, suoh as&htdﬂibosns

t hronbol ysi s, percutaneous transl um nal angi opl asty.

( Fyggardial infarction, arteriosclerosis, inflammation, apoplexy, angina
pectoris, restenosis after angioplasty, claudicatio intermittens, venous
thrombosis, pulmonary embolism, arterial thrombosis, myocardial ischae-
mia, unstable angina and strokes based on thrombosis.

The compounds according to the invention are also employed for the
treatment or prophylaxis of atherosclerotic diseases, such as coronary
arterial disease, cerebral arterial disease or peripheral arterial disease.
The compounds are also employed in combination with other thrombolytic
agents in myocardial infarction, furthermore for prophylaxis for reocclusion
after thrombolysis, percutaneous transluminal angioplasty (PTCA) and
coronary bypass operations.

The compounds according to the invention are furthermore used for the
prevention of rethrombosis in microsurgery, furthermore as anticoagulants

in connection with artificial organs or in haemodialysis.
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coronary bypass operations. The conpounds according to
the invention are furthernore used for the prevention

wo20050TR200Nbosi s in microsurgery, furthernore REGI/EP2005/000083

anti coagul ants 35 in connectgon with artificial

organs or in haenodial ysis. WO 2005/ 073201

PCT/ EP2005/ 000083 -6 The conpounds are furthernore

used in the cleaning of catheters and nedical aids in
patHectdrapounds s fusthesmorsnused apiheasieanihgrof catheters and
preservation of = bl ood, plasma and ot he{sf' &od . f
preediealaids iy patients 1 ¥1voe B 88 ARticeagiARisfgr de presgLvation o
[ [ i; i
pibAFER el i QP bIERiaCordaats i vftc? I arhouie-ocording
t apatiel inviention@re fertivérmdre udeddn diseasesrie whisteblobdecoagula-

® Hanmakes s cronal GNABUIR EWASR 4he caRfss AAInG cjeesse or
di : ) ;o . ey
C Ior ﬁ%ﬁe}%@gs é% %&5’ Ir’% ng %)otr’t%%b‘ Pﬁt\pg nt1°o rsl Qg}?% gf ﬁor?tei’w(é B‘r?;l)?gn can-

ussed, ineludirgmetdastasiseimflanimatogy diseasés;.ivcludingsarfiwitis, @nd
al ., Headache, 40, 2000, 45-47). 15 The invention

aldigbetepat es to the use of conpounds of the fornula I
and pharmaceutical ly usabl e derivatives, solvates,
salts and stereoisoners thereof, including m xtures

t MEdeeedmpbuBds atedrdity tof the ihventioreae fatthermere ased for the
nmedi canent for the prevention and treatnent of

t Hreatmeshbbmigraine(aMesales-Asia e al.: Headaehe 40, 2090, 45-47).
consequence of a surgical intervention, geneti- cally
i nduced di seases with increased thronbosis

suThefivehtitn aficriates tothe LiB6 ortbmpoahdsof thecformeila | and
vascul ar system cardiac insufficiency, arterial

f i pharmageutically usabie derivatives, splvates, salia @ndrstergpisamens
> _ e .
i ﬁtnge'eru Blliing &g@}:ké%{‘t@%%«#fﬁ@%ﬂﬁﬁﬁé@ beﬁmefgrge@g)F(éﬁon ofa

ervehtion e dgroup

opmedicament forthe prevertiomand treatmeniti of shroneigoembolic diseases
orthopaedic inter- ventions, hip and knee joi nt

reﬁﬂﬂ_@’é??éﬂ POEEB_BS@CQQWP?"% Asurgisakiaterygntion, geneti-
"Gl Rce ik ELEd Bitn ik ld Bt S Gy, diseases of
the arterial and venous vascular system, cardiac insufficiency, arterial
fibrillation, thrombophilia, tinnitus and/or sepsis.
Preference is given to uses where the surgical intervention is selected
from the group
thorax operations, operations in the abdominal region, orthopaedic inter-
ventions, hip and knee joint replacement, CABG (coronary artery bypass
grafting), artificial heart valve replacement, operations involving use of a
heart-lung machine, vascular surgery, organ transplants and use of central

vein catheters.

The use of anticoagulants in tinnitus therapy has been described by R.
Mora et al. in International Tinnitus Journal (2003), 9(2), 109-111.



10

16

20

25

30

35

heart -1 ung machi ne, vascul ar surgery, organ
transpl ants and use of central vein catheters. The

wol2ms0f32ent i coagul ants in tinnitus therapy hasPGEER2005/000083

described by R 35 Mdira et & . in International

Ti nni tus Journal (2003), 9(2), 109-111. WD 2005/073201
PCT/ EP2005/ 000083 -7 The invention also relates to
the use of the conpounds of the fornmula | for the

PIrEHEIheEhoN afsodrelatds ¢ fienlisd of tHeheompawreds ofcthedormula | for
treatment of thronboenbolic di seases and/ or

t Khe preparetion of aumedicament farithe revention anbtreatmantaf:

Cnfoif bR e ea aR R MO mPSR I RPN BT At ©

ot her thronbolytically active conpounds, such as, for

exanple, with the "tissue plasm no%en activator"
t -lphe treatme@topftthe,qlsaae@&nhadet SrcamRAUNESACCOTERG to

B oD B i oy Eamigfied BiinThfer thygmpolysically
afgdcive lcompunes, SudPhsTopaxampld, WittthePaséie plagminogen

preference is given to sinmultaneous adm nistration
wiadtivatgs? +-PA, madifieditPA; strppiskinaserayoidrokingse. the chmpounds

| FrEhidiGa 1S ivBRtiad 2ge PATUSRIBTHAERDRT SLiErainé Jie g or
Plii6tecér Sitertne'ohér subistardtisahentioméd.! | &) ant agoni sts,

which inhibit blood platelet aggregation. 20 The -
i rRarticulan prefeegnee is @iverctacsimuitangous admiristration withiaspirin

and salts thereof and to ocess for the
oB SR PRreYPIBSHBERGE O5fhe EORBERIPINGat o or 0. 25
| nthd Corhb8LIAEs accordify RIRETR¢EHtIdrare Asd $8BH % combination

derivatives, solvates, salts and stereoi soners
t hweitrebloodgilatedett glycoprdteim redeptor(libédlliad aptagonists, whieh inhibit

" 41884 Bidtbtet Sgfregilion. | *UE

The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-9 and pharmaceutically usable derivatives, solvates, salts
and stereoisomers thereof, characterised in that

a) acompound of the formula Il

Y—D
/ 0\
X E
HN  NH,
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HN NH2 >=0 11 Rl N 35 WD 2005/073201
PCT/ EP2005/ 000083 -8 in which X-Y-D-E and R have the

woBmBoMae1 i ndicated in Caiml, is reacted w tHCHEP2005/000083

chlorof ormate derivative to gfve an internediate car-
bamat e derivative, 5 which is subsequently reacted
with a conpound of the formula Il R2 Ill F12N -9 10
R3 in which 15 R2 and R3 have the neani ngs indicated

| in WHdHX2Y-D-EraPRP hate G AiemMhdgy indivaté® imClaim!
Y-D / '\ XEulV 25 2N H- RZHR3 30 in which
Xisremated Withaan chiRgofoEmate: derivativeita give aaiirteregdiate car-

gg%mrgttla’derfvsati\r/g,aa ed with a conpound of the formula V

which is subsequently reacted with a compound of the formula Ili

R? 1
H.N

R3

in which

R? and R® have the meanings indicated in Claim 1,

or

b) acompound of the formula IV

Y—D
/ \
X E
— o \Y
H,N N—{ R2
H N
H

RS

in which X-Y-D-E, R? and R? have the meanings indicated in Claim 1,

is reacted with a compound of the formula V
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WO 2005/ 073201 PCT/ EP2005/000083 -9 R a N=C-OV 5
in which R has the neaning indicated in Claiml1, or

wdaooSp7320or adi cal X-Y-D-E is converted into andUGREP2005/000083

radical X-Y-D-E by oxidisingthe radical X-Y-DE,
and/or a base or acid of the formula | is converted
into one of its salts. 15 The invention also rel ates
to the optically active fornms (stereoisoners), the

enanti oners, the gatemates, the diastereoners and the

hydr at es angysso vangs \pkabgse co unds. The term
sol vates of tThe ¥ gunds 1s taken tO nean adductions
of inert solvent nolecul es onto the conpounds which 20
formowng to their nmutual attractive force. Sol vates
are, for exanple, nono- or dihydrates or al cohol ates.
The whichnR) has tihe engaéning indicatedlire Cdaim Yati ves is taken
to mean, for exam ple, the salts of the conpounds
according to the invention and so-called 25 prodrug
cqpounds. The term prodrug derivatives is taken to
mean conpounds of the formula I which have been

nodi fied with, for exanple, alkyl or acyl groups,
sugars or oljgopeptides and which are rapid].

TPt he or Gumdishl B ¥idrte i cRIveRgddRta FeothahtastivRl X VB by
a i her o ion. These al so include

bi 0 ég'lr"gggéf?%a%a %}rr?/epw érivatives of the conpounds
acamdior apase or laeid ofvtbetformuladds denventéd ihto fome ahitsngalts,

inlInt. J. Pharm 115, 61-67 (1995). 35 WO
2005/ 073201 PCT/ EP2005/ 000083 -10 The invention al so

r e Wﬁgﬁ?@am’{eﬁeﬁ? H@oﬁ%ﬁri@wﬁe%nﬁ# %t&l‘&d"fégrfleﬂs), the

accor di I'nvention, exanpl e ures o
t vénahitiofiers cherasemates, the digstereomer andahe bydirates And,sol-

1:3, 1:4, 1:5, 1:10, 1:.100 or 1:;1000. .
vates of these compounds. The term soivates of the compounds is taken
to mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. Solvates are, for example,

mono- or dihydrates or alcoholates.

The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and so-called
prodrug compounds.

The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified with, for example, alkyl or acyl groups, sugars
or oligopeptides and which are rapidly cleaved in the organism to form the
active compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).
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5 These are particularly preferably m xtures of
stereoi soneric conpounds. For all radicals which

wo2es073201 € t han once, such as, for exanple, ACI/ERI005/000083

meani ngs are i ndependent of e anot her. Above and

bel ow, the radicals and paraneters X-Y-D-E, R, R2 and
R3 10 have the neanings indicated in the case of t he
formula I, unless expressly indicated otherw se. A

dery invenlidry biso related tanmixtaces of theasompouridsasfthe dornauia |
has 1, 2, 3, 4, 5, 156, 7, 8, 9 or 10 C atons. A

prascerding Jo mWeatI%tfﬁy pxample mixterssof dwaydiastepaaspsrs, for

¢ PRI ety -8R 2. 1468 0, 1otod S 4 7ppy
1 1-’hese érezbar@éularlﬂ pﬂéf@féthy iktepes of éteﬁédis@meﬁc @buipounds
hex - - or 4-nethylpentyl, 1,1- 1,

2 2- 2 3- or 20 3, 3- dlnethylbutyl 1 or

: %?ﬁﬂpr%?b%%'s i B PSS EE Y 5 S e, A, e

f uﬁémhg@hee Hdfpehdeht of &e anethefpl e, trifluoronethyl.
A al so denotes cycl oal kyl. Cycl oal kyl preferap 3
Foant R

d ARAvesand below, @mradleglalmqnamaiq@ weﬂt@

2B 5k PRt L CEEHEL RRFHH P trlesrossy

pqha,bgtgoeéthgnpiggferably denotes al kyl having 1, 2, 3,
4, C atons, preferably methyl, ethyl, propyl,

|sopropyl butyl |sobutyl sec-butyl, 30 tert- butyl

pe trlflu nta oroet h

DR oyl 5 RSB oSG HRERA Y, 203 4.
trg, 7, @W@Gﬂonﬁt h%éferﬂb@%ﬁbte@lﬁe@@l fuPthermore ethyl
tert-butoxy. 35 X-Y-D-E preférably denotes

ChprapyICisoprop By Clisatiuty ICsegbUGH oCkert-O:tytHHuRhermore also
CHRRTTES EHARREEN: 570er 42 BRHIFESH, 1ot
CF'p‘rggyr ﬂe)&CITIFCtt @M%@eﬁﬁ@'ﬂ 1- C*HECFHQB#'\QFQ Oz,B or

3 3-d|methylbutyl -or 2-ethy|buty| 1-ethyl- 1-methylpropy| 1-ethy|—2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for
example, trifluoromethyl. A also denotes cycloalkyl.

Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl or cycloheptyl.

A therefore preferably also denotes cyclopentylmethyl, cyclohexylmethyt,
A very particularly preferably denotes alkyl having 1, 2, 3,4,50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-
ethyl.

OA preferably denotes methoxy, trifluoromethoxy, ethoxy, propoxy, butoxy
or tert-butoxy.

X-Y-D-E preferably denotes CH=CH-CH=CH, N=CH-CH=CH, CH=N-
CH=CH, CH=CH-N=CH, CH=CH-CH=N, N=CH-N=CH, CH=N-CH=N,
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5 in which the H atons of the -CH groups may be
substituted by Hal, A, OH and/or QA X-Y-D E denotes,

wo moopeTRecul ar, CH=CH CH=CH, N=CH CH=CH, CH=N-PCIYER2p{)S/000083

CH=CH N=CH, CH=CH CH=N, N=CHyh:=CH, CH=N-CH=N, 10
Nt(-O ) =CH CH=CH, CH=N+(-0O)- CH, CH=CH N+(-0O')=CH,
CH=CH CH=N+(-O), in which the H atons of the -CH
groups nmay be substituted by Hal (pref- erably F or

S niaim sttty b
prefera not es or -C-C in particular

(6T GHaBHTNE6), NH-CO-RHeHoCbls GH-CaNN T NHG Hr G
or~, Gl referably methyl). R3 preferably denotes
2%%&1*9'&'39@%. n-1 -yl, 2-oxo-1 H pyrazin-1-yl,
2i@which thePH Redmeiof tHe YCH- groupsmay el slibstifutgd by Hal, A, OH
2- oxo0- 1, 3- oxazi nan- 3-yl, 3-oxonorpho- |in-4-yl,
2-andRre®@Aahydr opyri mi di n- 1-yl ,

3- 0x0- 2H pyri dazin-2-yl, 4-oxo-1H pyridin-1-yl,

2-oxoi mdazolidin-1 -yl or 2-oxopiperazin-1 -yl,
PX-YLDLE dehdtesPirepartialiay, CHEOM-CHEOM ! NeCH-CHACH CH=N-
3- oxonor phol i n-4-él . 25 The conﬁgunds of the fornul a

| GH5Chia Cd=0-N7Chp CH=GHGHI=NeNECEE NG, CHENEHFN,

ARl CRRT OB ST OMEH,* ¢ re
| YBEHOH=N"aiCEs. in particular, to the conpounds of

the formula | in which at |east one of the said
r anliwduchs thead atamsaf theyeChi- groups may becssuhstitiged iy Hak (pef-

o RPBy o 8r By A e SRR RRU OHEARIBLER . £0") b
whi ch conformto 35 the formula | and in which the

radi cal s not designated in greater detail have the
meRihpregerablyi denatels Hal or KB=Ceh ninl particulrtal (prefarahiyvibor Cl).

2000401388k Rl BRASSEAPPAE) of AdphdtehabiF el o
R® preferably denotes 2-oxo-1H-pyridin-1-yl, 2-oxo-1H-pyrazin-1-yl, 2-oxo-
piperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1,3-oxazinan-3-yl, 3-oxomorpho-
lin4-yl, 2-oxotetrahydropyrimidin-1-yl, 3-oxo-2H-pyridazin-2-yl, 4-oxo-1H-
pyridin-1-yl, 2-oxoimidazolidin-1-yl or 2-oxopiperazin-1-yl, particularly
preferably 2-oxo-1H-pyridin-1-yl or 3-oxomorpholin-4-yl.

The compounds of the formula | may have one or more chiral centres and
therefore occur in various stereoisomeric forms. The formula | encom-

passes all these forms.

Correspondingly, the invention relates, in particular, to the compounds of
the formula | in which at least one of the said radicals has one of the pre-
ferred meanings indicated above. Some preferred groups of compounds
can be expressed by the following sub-formulae la to Ih, which conform to
the formula | and in which the radicals not designated in greater detail

have the meaning indicated for the formula |, but in which
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5inlb Rl denotes Hal; in Ic X-Y-D-E denotes
CH=CH- CH=CH, N=CH- CH=CH, CH=N-CH=CH, CH=CH N=CH,

wekbSiabEN, N=CH N=CH, CH=N-CH=N, Nt(- O ) =CHCXEE2005/000083

10 CH=N#(- O ) - CH=CH, CH=CH Nyo- O ) =CH,

CH=CH CH=N+(-0O'), NH CO CH=CH,~ CH=CH CO NH,

CO NH CH=CH or CH=CH-NH-CO in which the H atons of
the -CH groups may be sub 15 stituted by Hal, A OH
and/or OA; in Id X-Y-D E denotes CH=CH CH=CH,

N=CH CH=CH,, CH=N-CH=CH, CH=CH:- N=CH, CH=CH CH=N, 20
NHE#a N=CHR'CHEN- cideRotesHdabon -Gs6-Hi=cn,

CH=EN+(-O ) -CH=CH, CH=CH N+(-0O)=CH, CH=CH CH=N+(-0O)
or NHHCO CH=CH, in which the H atons of the -CH

gripups mR've subdedetsd Hakted by Hal, A OH and/or
QA; in le R3 denotes 2-oxo0-1 H-pyr|d|n 1 -yl, 2-o0xo0-1

H-ioyram n-1 -yl, 30 2-oxopiperidin-1-yl,

B0y L ohVRTE oo Bich BTNt ron,

3 oxo 2H pyr i dazi rcR-MLCHACWQ:H-d:H WCHdUHJCHlGH N
2-oxoim dazolidin-1 -yl or 2-oxopi perazin- 5 WO

2005/ 073201 PCT/ EMN=0H/NROH3SH=N-CH=+M, N(- @3— bh@l—leQH

oKy o fonn Bkt R D .

GEN N, No(- 0 )T e (O NH-OGGRAEH!
CH=CH-CO-NH, CO-NH-CH=CH or CH=CH-NH-CO,
in which the H atoms of the -CH- groups may be sub-

stituted by Hal, A, OH and/or OA;

inld X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH,
CH=N-CH=CH, CH=CH-N=CH, CH=CH-CH=N,
N=CH-N=CH, CH=N-CH=N, N*(-0’)=CH-CH=CH,
CH=N*(-0')-CH=CH, CH=CH-N*(-0")=CH,
CH=CH-CH=N'(-0") or NH-CO-CH=CH,
in which the H atoms of the -CH- groups may be sub-
stituted by Hal, A, OH and/or OA,

inle R® denotes 2-oxo-1H-pyridin-1-yl, 2-oxo-1H-pyrazin-1-yl,
2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1,3-
oxazinan-3-yl, 3-oxomorpholin-4-yl, 2-oxotetrahydro-
pyrimidin-1-yl, 3-oxo-2H-pyridazin-2-yl, 4-oxo-1H-
pyridin-1-yl, 2-oxoimidazolidin-1-yl or 2-oxopiperazin-
1-yl;
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CH=N+(-O)-CH=CH, CH=CH N+(-0O)=CH or
CH=CH CH=N+(-0O), 10 in which the H atons of the -CH

w@Qtesps208y be substituted by Hal, OH and/ or FOA/EIR005/000083

denotes Hal, R2 denotes H, or A 15 R3 denotes
2-0x0-1 Hpyridin-1 -yl, 2-0x0-1 Hpyrazin- 1-yl,

2- oxopi peridin-1-yl, 2-oxopyrrolidin-21-yl, 2-

oxo- 1, 3- oxazi nan- 3-yi, 3-oxonnrpholin-4-yl, 2- 0X0-

t ghfahydr @yri m didendted 2-oko - piRiidipy1-ytier B+oxdmdrph@in-4-
4-oxo-1 Hpyridin-1 -yl, 2-oxoimdazolidin-1 -yl or 2-
oxopi perazin-1 le A denotes unbranched, branched or
cyclic alkyl hav- ing 1-10 C atons, in mhlch in
addition, 1-7 H 25 atons may be replaced by F and/ or
Chh‘P?' ne, X-¥ap-Elenoidepotes CH=CBI-CH=CH, NﬁCFhCHFCPD E
denot es CH=CH CH=CH, N=CH- CH=CH, 30 CH=N- CHE

CHECH N=CH, CH=CH- CIGHIEN- GHEQHNQd?CId}hFr\CUHGH -CH-CH=N,

or it Griie(- o) N, ERERECH NGO g eR=CH

groups may be 35 suhgt éngrt}IwcHal OH and/or QA R1
denotes Hal, WO 2005/073201 PCT/ EP2005/ 000083 o144 R2

denotes H, Hal or ACHECHEN{tQ@I=CHorECH=GHCH=N'(-OD),
'1?” 20r33 ZxorSmLPhgl W q;ﬁhe AomE WSS ell-lkﬁrourb%vﬁmggbe
substituted by Hal, OH and/or OA,

R’ denotes Hal,
R? denotes H, Hal or A,
R® denotes 2-oxo-1H-pyridin-1-yl, 2-oxo-1H-pyrazin-

1-yl, 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-
oxo-1,3-oxazinan-3-yl, 3-oxomorpholin-4-yl, 2-oxo-
tetrahydropyrimidin-1-yl, 3-oxo-2H-pyridazin-2-yl,
4-0x0-1H-pyridin-1-yl, 2-oxoimidazolidin-1-yl or 2-
oxopiperazin-1-yl,

A denotes unbranched, branched or cyclic alkyl hav-
ing 1-10 C atoms, in which, in addition, 1-7 H
atoms may be replaced by F and/or chlorine,

Hal denotes F, Cl, Bror [;

in Ih X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH,
CH=N-CH=CH, CH=CH-N=CH, CH=CH-CH=N,
N=CH-N=CH, CH=N-CH=N, N*(-0")=CH-CH=CH,
CH=N*(-0")-CH=CH,
CH=CH-N'(-0")=CH or CH=CH-CH=N"(-0"),
in which the H atoms of the -CH- groups may be
substituted by Hal, OH and/or OA,

R denotes Hal,
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Hal denotes F, O, Br or |I; and pharmaceutically
usabl e deri vati ves, sol vates and stereoi soners

wo wsers201 | ncl udi ng mi xtures thereof in all r RGRIER20A5000083

Conpounds of the fornula | cag _preferably be obtained
by reacting com pounds of the formula Il with a

chl orof ormate derivative, for exanple 4- nitrophenyl
chl oroformate, to give an internedi ate carbamate, and
sub- 15 sqfuently r eienbtesgHt HasomAf h a conpound of the

formula I'll, The reaction is generally ca[El d out in
an inert &%l vent, i Aenates?-ex HEEPYRdinglryhes d-0xemarpielin-
agent, preferably a | kali or alkaline earth netal

hydrox- 20 ide, carbohate or bicarbonate, or another

salt of apaweak aci ddehotdscalRyiKeving, 2) 84,i5er 84 atoms.
net al s, preferabl y of pot aSSI u sodi um cal ci um or
cae- siumHathe addi depptasF.Gl Br@idi ¢ base, such as
triethylam ne, dinethyl- aniline,

N, N - di net hyl enedi am ne, pyridine or quinoline, is

al i pdrhidtetiticaily LSdisie deniyatived, lsolvaresiahd stereniserhers

the reaction time is between a few mnutes and 14
ddhereaf hacluding midutesrthereafin alliratio®t ween about 0 and
150, normally between 20 and 130, particularly
preferably between 60 and 90. 30 Exanples of suitable

I r@érhpé@hd@ﬁf thefoPmller @srppReIerablysbé bbesinde bgteacting com-
petrol eum et her, benzene, toluene or xylene;

c rpoundsaaféhe figrenwa Ak withh @ chiereformate derivative, do exaraple, 4-

1, 2-di hI h b

et s et o dis R ifHedletd Ganstiie and SLE:
eté@iﬂ@ntl reaRIrRPhisSwith & eorﬁp&:r@éﬂﬁie fofmQid @nol or
tert-but anol et hers, such as diethyl ether,

di i sopr opyl et her, tetrahydrofuran (THF) or di oxane;

@ﬁ%%@ ﬁ d% 85 @éféflyac%gx& éﬂp I} an et solvent, 1n,ihe pressnce of

Mo atidindingeagert | M@leygéry Qﬂdalud)r@kaﬂ irle eatrh ﬁfetal hydrox-
(diglyne); ketones, such as acetone or buta

awﬂeegarbguate ersbicathanate,(r, anathen salt olce WaRKASIQ pf the alkali
di yélﬂXl%ﬁeoéMa{s%éferéﬂh} H‘ E)St%ssﬂ'rf r%odlum, calcium or cae-

sium. The addition of an organic base, such as triethylamine, dimethyl-
aniline, N,N'-dimethylenediamine, pyridine or quinoline, is also suitable.
Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about 0° and
150°, normally between 20° and 130°, particularly preferably between 60
and 90-.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropy! ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
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5 as acetonitrile; sulfoxides, such as dinethyl
sul foxi de (DVBO); carbon di- sulfide; carboxylic

w@2o08®7326uch as formic acid or acetic acid; niRQTAER2005000083

pounds, such as nitronethane 18- nltrobenzene esters,
such as ethyl ace- tate, or n1xtures of the said

sol vents. 10 The starting conpounds of the fornul ae |
are generally novel, those of the fornula Ill are

gejtieylehé glymomnoﬁwmwmdﬁonéethyleether rethglehe giycol dimethy!
furtherrmre be obtai ned by reacting com 15 pounds of

t itherddiglyme);\keipres, soirp @sraceteme pheutanong amidesyisuch as

| FRPluRige, SieRisRotalnSR cr ool Rafilic ASUFLRInER, sucn

a%saéd@bmrﬂé Suifoxides sash @8 difietHyl Bulloxide (DMSO) carbon di-
car bonate or bi carbonate or another salt of a weak

asutfidsr, caroxylie acidsygueh agfeaniciasidar asetipacidsnitro com-

RBURRR pe s PREGHRSH B o ARy B s cAs Sce-

t Ithfel BY nRiuRes oﬂﬂh@%didlsolvehtd ine, pyridine or
qui nol i ne, may al so be favourabl e. Depending on the

condltlons used, the reaction tine is between a few

T SR B0 o PR B obBLTAR) VB s ne
Exaimlia)1Yre Yenedlyxridwn.t sol vents are water;
hydr ocar bons, such”as hex- 30 ane, petrol eum et her,

benzene tol uene or xyl ene; chl orinated hydro-

b
“Compangs E?ﬁzfﬁté';‘h%gll PR IHRErBR be optajaed by 8AGling fom-
RSt rnoqé' SHRERSHRNE IV WiFPESth Soursds f the faﬁhne.r\sbl

, Isopropanol, n-propanol, n-butanol or
t eFhe tasctinonlis generally, casmedh oaslrdaretnefl soleentz in the presence of

ol L8t oo arBie 8RN A i r alihe et el varox

ondam@éiebhuie &t biearbofRitd) \or dHotisél st of #ek atid/6Pthe alkali
et hyl ene glycol dinethyl ether (diglynme); ketones,

sMIwnmmweﬂalszpmfmtaMEpfzmS@we@dlumecai@utrbfrqrecae-

.but apone; ,..am d such as acet d
an ikt J8 el e ofdeinie BRs is fistigmpine. dimethy-
ni ér’ﬁltlrﬁe.e ?pyrﬁﬁfé‘oﬁSulﬁéﬁﬁ@ théy 'alsfbbbé F&d\fd@ﬂ‘?ﬂéz Deptfdiingasn the
i me su O); carbon disu e;
ca;mdygonscuseﬂ dhe r@mnnatgne is between a few minutes and 14 days,

the reaction temperature is between about 0° and 150°, normally between
20° and 130°.

Examples of suitable inert solvents are water; hydrocarbons, such as hex-
ane, petroleum ether, benzene, toluene or xylene; chlorinated hydro-
carbons, such as trichloroethylene, 1,2-dichloroethane, carbon tetrachlo-
ride, chloroform 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 ethers,
such as ethylene glycol monomethyl or monoethyl ether (methyl glycol or
ethyl glycol), ethylene glycol dimethyl ether (diglyme); ketones, such as
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5 formc acid or acetic acid; nitro conpounds, such as
ni tromet hane or nitro- benzene; esters, such as ethyl

wezesetR01 or m xtures of the said solvents. TRGI/EP2005/000083

starting conpounds of the foygulae IV are generally
novel , those of the formula V are generally known. 10
The starting materials may, if desired, also be forned
in situ by not isolat- ing themfromthe reaction
macetorse obbtitanonécanidesysdclnaslacetamider dinmehylaicetamide or

further into the c Inds of the f la 1. 15.Th
c SHPBISTBAMIGRS (I s 65, SehAS ACatFBI G uifoides, such

or i ¢ hei . o L
o SRl PirokB DM SOFER2ABbA Oibuide: caludiyy akie, such as
| ifbiehiatadicof Acéticacidphitro corhpeursdsaisdeh aswitrémethanehorasitro-
20 Houben-Weyl, Mt hoden der organi schen %em’ S
[ ermens; estets. gaRn@s ethracataty; or midugesef psald splygnts.

Stuttgart), to be precise under reaction conditions
whi ch are known and suitable for the said reactions.

Usehecstartird ssmpeundsief therfermblaedM aretgerierallynpeel, those of
whi ch are not mentioned here 25 in greater detail.

THBe formuia\barexgererally kneWnt o the i nternedi ate
conmpounds of the formula 11-1 30 X7YNND R \ E I /
HN I1-12 35 HOL in which WO 2005/ 073201

POt RRASREAs maly! iPdesinedEalbortsd fsrmidd-iRHeitGHbyGhbt isolat-
N=CH CH=CH, CH=N- CH=CH, . . . .
ing them from the reaction mixture, but instead immediately converting

them further into the compounds of the formula I.

The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
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
in greater detail.

The invention also relates to the intermediate compounds of the formula
-1

|
R1 X _-E
TLLY -
0]

in which
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CH=CH N=CH, CH=CH CH=N, N=CH N=CH, CH=N-CH=N, 5
NH CO- CH=CH, CH=CH CO-NH, CO NH- CH=CH or CH=CH NH- CO

WO fosinbn t he H atons of the -CH groups nmay RCT/EP2005/000083

substituted by Hal, A OH _©A_ A-COO, Ph-(CH2),,
COO-, cyclo- al kyl-(CH2) - , A-CONH-, A- CONA-,
Ph- CONA-, N3, NH2, 10 N2, CN, COOH, COOA, CONHZ2,
CONHA, CON(A)2, Oallyl, O-propargyl and/or O benzyl,
Ph denotes phenyl which is unsubstitut ed or nono-, di-

or trisub- stituted b¥: OH or 15 R1 denot es
HN-Y-D&- - denotes CHE I'bql'b'rc"dlﬂN ﬁl'thb(Q!i GHENAGHREH,

branched or G, 1l ﬂ_%pf n

which, in a@'#@%Né{fwhﬁ%Hﬂn%*ngyﬂﬁee r epl ace%’-I I CE =N,
and/ or chi OINHLBO-ZI?H*QH CeRC T O-NK COBNHCH=CH br
denotes 0, 1, or 3, and salts thereof. 25

Pr ef erence Q"-gCHENHt%Ot he intermedi ate conpounds of

o e B ARG i e
CH=CH- CH=N, pygat; N-OH, A, AREOIOCHPAL(CHR) YOOT! t;ymoﬂ

atons of the - CH rousrra be substltuted b

OH and/ or Oqlkyﬂ%ichle)afﬁ ©- J—A+CONB'B N OdFs/ B NA- Na, NH,

or eyl 10 aNGA GhhSREH GER CoNFE CONHET coN@): &S

addi tion, 1-Q.prbpdrayFaridgr Oebersllaced by

Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OA, OH or Hal,

R denotes Hal, -C=C-H, -C=C-A, OH or OA,

A denotes unbranched, branched or cyclic alkyl having 1-10 C

atoms, in which, in addition, 1-7 H atoms may be replaced by
F and/or chlorine, |

Hal denotes F, Cl, Bror |,

n denotes 0, 1, 2 or 3,

and salts thereof.

Preference is given to the intermediate compounds of the formula II-1
in which

X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH, CH=N-CH=CH,
CH=CH-N=CH, CH=CH-CH=N, N=CH-N=CH or
CH=N-CH=N,
in which the H atoms of the -CH- groups may be substituted
by Hal, OH and/or OA,

R’ denotes Hal,
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F and/or chlorine, 5 Hal denotes F, d, Br or I, and
salts thereof. Particular preference is given to the

wo sdosoRei at e conpounds of the for- mula II-1 PdA/ER2005/000083

whi ch X-Y-D-E denotes CH=CH ChFCH, N=CH CH=CH,

CH=N- CH=CH, CH=CH N=CH, CH=CH CH=N, N=CH N=CH or
CH=N-CH=N, 15 in which the H atons of the -CH groups
may be substituted by Hal, OH and/or OA, R denotes
Ha{, A denoaeﬁotﬁwbrbﬁ&hé%branare&or dyclie dlkylthaving 1-10 C
atons. 20 Hal denotes F Br or I, and salts
thereof . Phatorasdntwhigh, isadditiomd-6thatomamay bereptaged by
said corrpourlll_r.d (?Iccorr]dl ng to the invention can be used
intheir fihat"YRBANGH® form on the other hand, the
PRRent i nveehofds Rl GP BpyEePasses the use of these
conpounds in the formof their pharmaceutically
a@ngsaltsdheeeafal t s, which can be derived from various

or gani ¢ and inorganic aci ds 30 and bases by procedures
known in the art. Pharmaceutically acceptable salt

f opa&icAfartdn éfe’ﬁ@r%é’ié verto tHecinteriadiate! com Jﬁbdrﬂfs dffiBe for-

nost part prepare y conventional netho f the
cormrptarhd of the formula | contains a car- boxyl group,
one its suitable salts can be forned by reacting

‘Fﬂ pound with a suitable base to give the

C@( veerpnd' %n%?ésecra%ﬂmrhenl N=g cﬂadn b@ﬂ&N 6H:CH,

for exanple, alkali metal hydr oxi I ncl'udi ng
pot assi um WGHPNECFBW%QHFQHFNXN?@WGHU\I um

hydr oxi de; aline earth nmetal WO 2005/ 073201

PCT/ EP2005/ %@gﬁﬁ-ﬁg hydr oxi des, such as barium

hydroxi de ang WHtf tHeH e dr #e -GHE 8Fdug®hay be substituted
by Hal, OH and/or OA,

R denotes Hal,
A denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms.
Hal denotes F, Cl, Bror |,

and salts thereof.

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
the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
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al koxi des, for exanpl e potassium et hoxi de and sodi um
propoxi de; and various organi c bases, such as

w@2eesniadone, di et hanol ani ne and N-met hyl 5 gl JRGAERA05/000083

The alum niumsalts of the cqgpounds of the fornula I
are |ikew se included. In the case of certain

conpounds of the fornmula I, acid- addition salts can

be formed by treating these conpounds with pharma-

c tydrmddies; sacheast drivm bydemiide and caloiurgdyidcoxide;calkali metal
exanpl e hydrogen halides, such _.as hydrpgen chlarid
ias, EPURXATEPIS DAt ANORR Ao Setd hrpPRKide; dhd
ag) [ ' idirte 'dféthansldfiiné@and N-methy!-
sylaﬁgygelwg%@{:rb??gg’ﬁudgﬁ%iewgle and the Tike, and y

aldtytamine.dT e almminiumw salts of the, caropdundssof the formula | are
et hanesu] f onat e, tol uenesfulgr{)nat e and

bdieuimssinciusies: I the eass plerertal gampoungs gt the,fprmula |, acid-
c ; i -
ARSI B e oo U agsoafBbeh it prame
cideutitally aeceptable, orgahiccgridiinergaric acidsh fareexample inydrogen
i ke. Accordin pharmaceutically accept abl e

ad1li0gadPYGTLAS %Léﬁq@nah'?w,wﬁﬁ%g%ugf%'dﬁr% HygroQRmicdide,
e PGl adus AL SR RpRhAG ol meRiTruc i Sate,

( etsiecdrephosphabe and ftiaé tike harsdialkl- @andimonoaryisulfonates, such
butyrate, canphorate, canphorsulfonate, Cﬁg ryl ate,
casethapesulfonateeluanesyifopaie aibenzenesulionate, and other

oA Bbd RereRbina PLEaNE TneRPl Such os sostafs Aifluoro-

et dusiareutartraty) ahaleafd) sacahate, ittate! bertoaté f salivylate, ascor-
acid), galacturonate, gluco 25 heptanoate, gluconate,
gIQﬂtamﬁldethedlk%ép@?fﬁmQ%}'}dﬂ@Tm?&ﬁP cRlly araeptable acid-addition

SRl o8 SR fe (AR Picadit IOk acetate ad-

2- ot abgjredto cargrinaté paspartate obenimate, dmrizenesulfonate ¢besylate),

butyrate, |actate, | actobionate, | ate, naleate

nelisyiiate, bisifite. Q{pg]ldg(pq;g@%hqg%r@,te, camphorsulfonate, cap-

e ; Lben: - :

TEHBEHA A orcRBL HRE B S RS RIS SPRANS oo

oxadte! dinydfagenphopphate; dirliteobgrextiate) adodecysuifatd, @tlanesul-

phenyl acet at e, 3-phenyl propi onate, phosphate,

pHiesate idmaratghgalactarate (fiom Mucic agidh griactugnaie.glucer

r L&LLAN t , t

SRR pBBlE RIS ol SepREsoiat oisdcbate

al hemisutfate, heptaricste, eXanoate, hippurate, hydrodhldride, hydro-

iron(ll), lithium WD 2005/073201 PCT/ EP2005/000083
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

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

metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron(lll), iron(ll), lithium,
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WO Boosos201 t 0 represent a restriction.

-20 magnesi um manganese(Ill1), manganese(ll),

potassium sodiumand zinc salts, but this is not

O t he aCIVEP20@5000083
tioned salts, preference is_gpven to anmoni um the

al kali nmetal salts 5 sodium and potassium and the

al kaline earth netal salts calciumand nagnhesium

Salts of the conmpounds of the formula | which are

d@ﬁagr%hlum fianganesa(e), Ma?'@dnﬁseal)epbtabbmnqrMIum and zinc

non-toxi c bases include salts of primary, secondary
ars@lts byt this/isnat intended ta represent afesteetion; Qfthe above-men-

cyloriel Gk, BbreleRicols UEH o Ay, bl effer et salty

eXqudlrf andPdatagdumb ahdithe alleainkaiarth metdl @afts calshimeand
choline, N N -di benzyl et hyl enedi am ne (benzat hi ne

direganesieny Salts of the apmpaERds afthedormuia hyhighiare derived

2 R pPaH ke q@ﬂ?{%ﬁggégﬂé Arddhe R{Shgﬁ)ﬁg ‘f%a:%gg Hclude salts of

Ny, $6cotidify iafiditertidly uffnés substitited amings, also including
hi'sti di ne, hydrabam ne, I sopropyl - amine, lidocaine,

| ymtwallymgutrmg@bsmwgdtqmlngs@,q:m&rarmaes rmq)hawpn@n ex-
di

AR Posnb e AoBb o BRNA bRl S R feroe.

t rdHBﬂhEYNWBeniylémp@?ﬁddi’émm (Béﬁlzéthir%)Z&cgclohexylamme

(hydr oxymet hyl ) net hyl'am ne (tronet ham ne) his is

ncdleihmelamuoet dletmdpmmﬁe ra-dlgtmé@nrnqe{thfmol Zgimethylamiop-
! %pgr ese I nventl o

ah Sianclarbing, Bihvith<dlaBite Mt iRhtanolg, Nagthy!-

ei% Ep”&%”?ﬁ‘ﬁ"’ﬁ'i‘% ﬁ%ﬂ/?é@aggg%eggiﬁﬁblg%gh?gdtﬁ?ﬁnné %Eopropy!-

c Froined ido¢aine; lysineameglwdings N-uethy!-DEglusaryine, morpholine,

2 fio8leine, e FRETplysini te8ins, Bt e, ingiBromine,

dagefhdnolarfiney tnetﬁﬂamme Sthkﬂetl%ﬂdnﬁﬁ@ anwopfylarmhedmd tris-

brom de and i odi de; and aryl kyl “ “hal i des, for
exiwgraxymethyl)methytamine (Hnmqﬂnmnmehybutkthw et intended to
wat er - _and 0| lfi'o' ubl e conpounds according to the

wﬁ?@ﬁﬁ%‘ﬁ%@ﬁr °Br epared using such salts. 35 The

above-nenti oned pharmaceutical salts which are
preferred include acetate, trifluoroacetate,
beGomppunds iof thet Rresenhiavention whighoeentain basic sittagen-con-

taining groups can be quaternised using agents such as (C4-Cg4)alkyl hal-
ides, for example methyl, ethyl, isopropyl and tert-buty! chloride, bromide
and iodide; di(C4-C,)alkyl sulfates, for example dimethyl, diethyl and di-
amyl sulfate; (C10-C1s)alkyl halides, for example decyl, dodecyl, lauryl,
myristyl and stearyl chloride, bromide and iodide; and aryl(C-C)alkyl
halides, for example benzy! chloride and phenethyl bromide. Both water-
and oil-soluble compounds according to the invention can be prepared

using such salts.

The above-mentioned pharmaceutical salts which are preferred include

acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
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WD 2005/ 073201 PCT/ EP2005/ 000083 -21 nate,
hi ppurate, hydrochl oride, hydrobrom de, isethionate,

woeserRoe, ne- glunmine, nitrate, ol eate, phoROTERES000083

pi val ate, sodi um phosphate, siea- rate, sulfate,

sul fosalicylate, tartrate, thiomalate, tosylate and
tronmeth 5 amne, but this is not intended to represent
a restriction. The acid-addition salts of basic

C @108 1P pureite tHyRirbehilonde, hydrobropidppisethiotgtepmangetae, me-
t he free base forminto contact with a sufficient

argluminepnitcate, olgats, mh@sabpaatee au@ilatg sodiumphrsphate, stea-

Y g S PRl gl B e

c mine! butthislisshdlastended to seprekenta réstriétiere base in a
conventional manner. The free base forns differ in a

cert ai n respect fromthe corresponding salt forns

Ui Sl FRGF brbaue ShrBoloBr S orRi e Phls Fiepared
Py HRAinG the ﬁeeluaserfbhﬁ ntoltdMeae with & euffitidrit aphdiit-of the
wi Se correspond to the respective free base forns

t tdesiret. acld, causingthedformation phtheasalliin @ gonvertinnabmanner.

{ ot 0 PesP e B sl e b T PO K Ral forblffo gantact

alitd b ERbAN |§8%t|ﬂb|1ﬁé iffeR Bad in ATBdMentidhaPi@nReE. The free
amnes. Preferred netals are sodium potassium

mergsesforms ahfteroala:ﬂ:artam Pespeant Ifr@m m@m@mdm salyfarms

dltgﬂéplrﬁgﬁ l et h neg%lln nbxgl&g oRg rsogﬂérq%s soh?o ilty in

élhé’c#lvéhtg' f&ﬁ@ﬁé %ﬁrﬁ%s%ﬂﬁé'|ﬁ\%nt|-5heh8ﬁ§€era@‘i’é Ehdother-
cli di ¢ compounds according to the invention

ar\msp rcepraxspdnd yo the resipegtive freerbmsedoirds thereof. nt o
contact with a sufficient 30 anount of the desired
base, causing the formation of the salt in a conven

t i R9AlentiBABE! the iPHfarmaReuRcall ciephable SaeBARiNsh Balts of the
bringing the salt form into contact with an acid and

i sesrapoungst ofdhe fermulsil @re formebwith metalser aminesysuch as

The, f d f di ff

¢ el FRtdlS it ke port ppeds Ry G BB rh B CElfblr8metals
Ceérbasdaumhyﬁmgabnum ‘?ﬁ@grﬁésﬁﬁm dridcéalgiting Prefetfed bigdnic Afines
pol ar solvents; for the purposes of the invention,
hoaneN,N'-dilbenzyiethylenediaming schiompreeaioe dchalineh diethanol-

"% i%cet | Yhylérﬁeeoe ar‘%‘l:neoI h]—%quyl- -quczImlne and procaine.

The base-addition salts of acidic compounds according to the invention
are prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.
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WD 2005/ 073201 PCT/ EP2005/ 000083 -22 If a conpound
according to the invention contains nore than one

wa@tepsjo732ehi ch i s capabl e of form ng phar maceutpCEEP2905/000083

acceptable salts of this typ?z_ 5 the invention al so
enconpasses nultiple salts. Typical nultiple salt

forms include, for exanple, bitartrate, diacetate,

di fumarate, dineglum ne, di- phosphate, disodium and
trihydrochloride, but this is not intended to rep-
resent a restriction. 10 Wth regard to that stated
aliba eompoundraaserdiag to thetnventior gpntairs Bere than one group

cRERTS Gobacié oxforig Phalnfodficaly o OReR SEr tis type

Whhé iinveritivh! 466 eAc6MPaSsEY meitipld saks lr‘rwi@al |mlhlﬂplet§5|?t forms

formof one of its salts, in particular if this salt
f onclude ofor example; bitartrate, dmcetaje cdifumarale t dimeghiroine di-

phar magoki net i ropgerties red wi.th the fr

P ainthats, diadiBereihhaRochioraie. & Hht i noCaiardB prep-
ofrebEft AFddtM@idr19r e- dient used earlier. The
pharmaceutically acceptable salt formof the active

i ngredient can also provide this active ingredient for
i . : 0 desi h . e

orBbiregfohal BalpdiaRgte.ibvar b RepBIna Hecahroasion

hayRafnAsiitical§ abBebtaBRESalPin thE pREINTREAAYEIIH iS%akén to

this active in- gredient wth respect to iIts
t Ireeamp antaativefihgredimnt iwhictn compdges ascotpmodhalstheffotniga | in

oA bt 56 et st R S o6 e actve
a o . . . A _
A T e e
adree/forinoofithe btine éndriediguit ar aay atihercsdlt faci ofithe active ingre-

B Sl DS b e S8Ry of the active
degpgrediért dah alss Provide wsrac'tioermgrgdierht tdrane figéetstﬁﬁe withea

end product or even the interne-" diates can

sejﬁa_iradep.ha'rma@okmm ipwmrt)cwbmhpibdidnotkjpvermrii_eaan@ can
AR B e o SRS s e
2Qtadibnt afth respe&RdGAThBRINRRic effichacy 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-

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

Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to
use the enantiomers. In these cases, the end product or even the interme-
diates can be separated into enantiomeric compounds by chemical or
physical measures known to the person skilled in the art or even employed

as such in the synthesis.
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In the case of racem c am nes, diastereoners are
formed fromthe mxture by reaction with an optically

wagdosdB20£S0!l vi ng agent. Exanpl es of suitabl e PCI/EP2005/000083

resol ving agents are optical?g active acids, such as
the Rand S forns of 5 tartafic acid, dlacetyltartarlc
acid, dibenzoyltartaric acid, nandellc acid, malic
acid, lactic acid, suitably N—protected am no aci ds

(Qthe sas@beravenie RANNES dhstBfedihers are formed from the mixture
N-benzenesul fonyl prol i ne), or the various opticall

y
achyl mectumwgih@rsupu@’qlwca@ue desoleingagant.adrxargelesLfisyitable

B N b WA R A 0 O S
di 'tQhér‘i@ B6iaZ aiddehrrariasic)daid Qinbéf‘i‘idylltbﬁéﬁcfabicﬁ%%r&!eﬁlc<T§C|d

ot her derivatives of carbohydrates or chirally
denaluaaq:ld,ekachetanai: syltably Nhorgtested aminsbacids égr esample N-
si,lica

g SNl iy v
rﬁ)rstﬁlﬁi?ﬂ@e BCidsOAISPad\intagéditis B dhrbmetographit @nantiomer

eln rati o 82:15: 3.7 The i nvention
f Lresolatum wéthr thiezaid ©f ao aptically actife resolvingpgentifonéxameple

I%@i&%@&vl? RrenoBuiea opliGhs Tapidfe it Bk Srfviatives o
non WHES@ aﬁ@gg%@r ivafiédd meth&ylate g bg(fjnéﬁ immobilised

m cal et They can be convert here I nto
a arusitiedn gel)dSGMefeimmtscigeﬁsapurpmsefarataqueaas oo acoholic

solid ui d and/or em-Il exci |ent or . adj
arwlventfn@w% Shicn ds, 3T rami P ofevan e RoRmRamol e o e,
%;Eﬁérﬁgret,h\{ﬁF 366 8§|1%S S 25 The i nventi on
furthernore relates to nedi canents conprising at |east

one conpound of the fornmula | and/or pharnmaceuti cal I¥
uskhs iaveetion a:rthﬂrmore selates lostherusesefdhe sosmeasings of the for-

t her %at “?”514‘8( iy gplﬁ?ﬁ}#g%ﬁt&pger E%[ﬂ W\?,E\%f Jof % Préparation of

Pf@mﬂﬁemthéﬂﬁa@émicbpa@m%ﬁubﬁ) %ﬁifﬁbﬂkﬁlﬁfmﬂnéﬁlchémlcal

form of dosage units which conprise pr edet er m ned
armethodsf They caa her@ryertedthq@ennto@smgablez dpsag@tnrm together

un| [i for. r 3
oty §01BaSECRE S50 il BARER sEmidiaid Puidieht b agligntghe
10Pd&8iredfin %omatwmm BREAr Phore mﬂhéhacﬁwmgiédients.
dependi ng on the condition treated, the WO 2005/ 073201
PCT/ EP2005/ 000083
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and stereocisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, pref-
erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

pound according to the invention, depending on the condition treated, the
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-24 method of administration and the age, weight and
condition of the patient, or pharnaceuti cal

WO 2005M73303 ons can be administered in the for mRET/ERI80H00083

units which conprise a predebgrm ned anount of active

i ngredient per 5 dosage unit. Preferred dosage unit
formul ati ons are those which conprise a daily dose or
part-dose, as indicated above, or a correspondi ng

f sathbdof adhenistratioh aad the aigeeweight @tidesandition of the patient,

S RSS2 b ARSER T s
Knpywe v'vrilclzh Egﬁlgg%é@g&%g%ﬁr@ﬁ?@éhogﬁpof’ Qét'i\f@lﬁg%diéﬁﬂ per

formul atrons or admnistrati On via any

defisagd upiti Peéfefredridsade Unit formalations laye thagde which comprise
(i ncludi ng buccal or sublin- aual) rectal, na

, | .
t Gpiiaily desener paft-gssues idicalgl anoygapr %PO{@&H@%@PHJT%‘%“O”

1 [ .pak [ i :
80 B OB TSR KO L e ratons
Suf thik aype!tan besreparedigsing asroedssiavhith isldenepaltyClassers in
whi ch are known in the pharmaceutical art by, for
etaepharmaegiiiah@flg t he active ingredient with the

exci pient(s) or adjuvant(s). 20 Pharnmaceuti cal

formul ati ons adapted for oral adm nistration can be

atPhdfiriEcetiicsidomnulations eam beadapted forhadministetion via any
exanpl e, capsules or tablets; powders or granul es;

s slesiredravitablesmethad; formexamplgdyerat (Ipeluding Ridesab g5 sullin-

e R, 9B Bl P B i
TRiggindl O paxemera (indudiRg saBsstafbogs ahtramiisollar riptravenous

in the formof a tablet 30 or capsule, the .
aqriinisadergal)i methodso Hushdatmulgtiops can ke pregargd using all

rstim 08 -
o Rocos Y WK dre KAEWRIA B BRMhEC el SRBY, BT Sxrise)
wedambinlrg theeadtivisdngriaieht withethe axcirientés) dryadjuvant(s).

comm nuting the conpound to a suitable fine size and
mxing it wwth a pharnaceutical excipient comr nuted

i i m . g

o Bardiebel R lationt BaBied fof oraf adtiitafion ¥ be ac-

mafitistefed as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in aqueous or non-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.

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,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.
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A flavour, preservative, dispersant and dye may
i kewi se be present. WO 2005/ 073201 PCT/ EP2005/ 000083

WO 258232611 es are produced by preparing a powdRGT/EP2005/000083

m xture as described above _agd filling shaped
gel atine shells therewth. Idants and | ubricants,
such 5 as, for exanple, highly disperse silicic acid,
tal c, nmagnesium stearate, cal cium stearate or
pol yet hyl ene glycol in solid form can be added to the
pomder m xture before the fillin eration.

nﬁ%q Sis Prorlce Y BRRHING SN InixjusP ds.dgssribed above

hsaé dgg&.ﬁ@rﬁgmeﬁﬁe@w.tﬁodn.ushﬁaémw nis"8kich

evmse I'norder to iInprove t aval | abi |ty

Ofad; for enmhpﬂe, highlyndisperaktsilicit heid; tals, uhaghesubmtearate cal-
taken. In addition, if desired or. necessar

b.qwerséeamtmpf palyethylane alysphin soligfarm scaasgﬁéﬂﬁeaéo the
Ikl G et e LB, AR nichfar g s,

smmas forcéxansplef agar-@gamble:urg Icacbmmt@ or sodium carbonate
bet a- | act ose, sweeteners nmade from mai ze nat ur a

and
synmh likewise henadded; incerdgs to raprove he prailakilityiof the medica-

M&Hg%@?ﬁ'&ﬁﬁ%@%@eﬁhyl ene glycol, waxes,

and the like. 20 The lubricants used in these dosage
forms include sodi um ol eate, sodium stearat

wdgreéiﬁltmn #f degiredeor necessanh sHitabledinders Mhrl&aetSamd disin-

; iebtHfhs SMHLAR o 8F ey Flcebis8 el RBofH el B mpture.

"‘&htdbl@ birdets irithéde 8@iR¢ch, Jetatirt) inaturak stigdrensgeHag for
the like. S 25 The tablet's are formul at ed by, for

e>exapiple, gluepse pPrbeta-lastase; swegtaness magesffiomanaizg. aatural
drafidP ﬁﬁﬁé(@rm{db%r“%&ﬂﬁé@ fotagi'%rﬂﬁlea akHbGi ﬁagécémﬁ o sodium

d|S|n and pressing t Ire mxture to give
t aélbmh@e carpoxymesthyicstiulose, polyethgferiecglyo, Waxeslgartmthe like.

npound comm nuted in a suitable manner with a 30

di Thesiwbrisants usekin these dosaos EMaJBGkide-sagiwp aleata sgdium

C
et Raym. Pghesiiiisaie, S0ty RAPoBre, spjum goptate, sodium
p%mumcuy and mé liké. lmdlsur&egrmsﬂndwdm wittioat Beirig restrivted
for exanple, paraffin, an ab- sorption

adb@f@?aﬂéfcr\ gn@thylsgllulpﬁe, agampestoniteqxantaangun aad the like.

caind Totfits G IimGRk & %ﬁqﬁ - 8ambid pfaiiga pBEGP Riikifire,

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
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
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
sorption accelerator, such as, for example, a quaternary salt, and/or an
absorbent, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,

for example, syrup, starch paste, acadia mucilage or solutions of cellulose



10

15

20

25

30

35

35 The powder m xture can be granul ated by wetting it
Wi th a binder, such as, for exanple, syrup, starch

w@z095/07320cadi a nuci |l age or solutions of cel | ulRCFERAPIS/000083

2005/ 073201 PCT/ EP2005/ 000088g -- 26 or pol ymer

materials and pressing it through a sieve. As an
alternative to granulation, the powder m xture can be
run through a tabletting machine, giving |unps of
nan-pohjrher materigise and ipréssing itdthrgugh aipieve. Agram alternative to
granul es. 5 The anul es can be |ubricate addi i
orananpe. heRpwistdtakire candss run Fraidh § tanBiinegiie.
1y y SUMi ifﬂﬁp@' Quhieh e bfGHerflp & fdrigranules.
n&ﬂﬂﬁgfumffﬁgpf\ﬁﬁﬂ?ﬁfgf@ m xtur'e is then prpessed to

giThe ¢raipubgsscariibe lutrigated by additioor ofi stganio acide a stearate salt,

i nvention can al so be conmbined wi.th a_ free-fl ow.n
i elcror reinergiibin oM IhRPVERLSUGNGIG ‘é‘&tﬁg'% &aé\i'%@mw'd&
t 3R L BrilhiddO t&%riEXﬁé}g gfégsehhs ghtt Sibidts! Rhé @Bripounds
dry-pressrng steps. transparent” or opaque protective

| a36ebrding s tred inventibn ganlaisd be continedywithyeefree-dlowinginert

meptop e mipessq diec tndug Ay Ro g 6 the
i . . i f.f i i
SRl oh oy PR Gyt skl MR Ryl tayer
S Qidﬁs'isting of & shisllagrsbatingtayer, adayertof sugar oppolythérmmateeial
formof dosage units so that a given quantit
c Gifist @ glassdayerof wak 13y keiPeassrhDyas can.be @ﬁ%’@g i@ these

.l i t.h .
it sh bR G ST SpESdreATaHs unvs

elixirs are prepared using a non-toxic alcoholic

vehi cl e. Suspensions can be for- mnul at edajgal di_ sper si on
of Oral diquisisp suehi asnfos exampie sotutinm syTups and elxirs, sapde pre-

" BorBHth e idffrber qebeinits @ it dLen aBarflCoiffses a pre-

;atépyd:ﬁewalamsant/ait theecgzmrﬁdm}d) Syrapsican lbesprepanad sdissolving
or exa e, peppernmint oil or natur et eners .or .. .

s dberanneusid Brarbrauagys $alutian wifiet BiRRIE TauALS, while elixirs

:c 'é?%nmr%?Qréd ﬁﬁﬂ@%en X8 ondlic -\';Eﬁic@%?.%%e}f'lgighs.candpe for-
or atrons tor oral admnistration can, I esi red,

bemalated by digpersidni of the compapsad|in @ ndrirtoXiovehickt Sofubilisers
can al so he prepared in suc way .t hat thertflea?1

€ h a way :
i sang eawdritiers; suen as.den example. ihoxylated isegiearyl alco

polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,

e
ols and

for example, peppermint oil or natural sweeteners or saccharin or other

artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
by coating or embedding of particulate material in polymers, wax and the
like.
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by coating or enbedding of particulate material in
pol yners, wax and the |ike. 35 WD 2005/073201

wEE056P2005/ 000083 -27 The conpounds of the fROTEF2005000083

and salts, solvates and physbzloglcally functi ona
derivatives thereof can al so " be adm nistered in the
formof |ipo- sone delivery systens, such as, for
exanple, small unilanellar vesicles, 5 |large

u I’ITHe%mhbamd@Gﬁ thedermuld Inand sélesblvateSIalsd physologlcally
posones can be fornmed from various. phosphol i

s liumptmal fefivativasthereaf icenaise be|adml§tsé%rre§i| in e, Eorm of lipo-

p%%%ééli% %p emgegygﬂ_%h@? yS| ﬁ?oégfl%lgpﬁnlérﬂ%%fj Vesicles,

f yagse @riiRimeiRi-vesiclessnd hiiieametianvedislesbEipdebimes oz be
usi ng nonocl onal anti- bodies as individual carriers

t cfomctfromearwep@hmﬁph%pwu pueh as cfor g¥amples ¢hotasterol,

R HFoR R RaRE ARG 3,55 o o poLvmer

enconpass pol yvi nyl pyrrolidone, 15 pyran copol yner,
polyhydroxyproqélnethacrylan1dopheno| pol yhydr oxy-
emya exypRORdS ponuler! gnsl V@twmeﬁelvates@ﬁnd physiologically

Comisiaa ”%ﬁaiut?fé#th FSi8 188 b delrdd iEB enokinal anti-

bikesney a¢ atdliddugl oarmess W Whithahé caiiposdenéleEules are cou-
achieving controlled 20 rel ease of a nedi canent, for

exiegd| Bhgooypaunds cas atzo be coupledito selukie polymerstasrergeted

SR Al Kot S8 PRt B s S AiBlblaone,
pg?éﬁ babél%iérr ﬁagﬁyd}&w)r‘bpwrﬁ&hac%ﬁidﬁﬁﬁéﬁopbolyhydroxy-

hydr ogel s 25 armaceut i cal formulations ada

f cethylaamrdwmdﬂph&nnl on pelyeathytemecexide polylyhine,i sub@tmdedaby

t EEBRTRH IS T CorhBour 0 Han i BeLEOR0q Y6 bibiass
acdf'bf@dég"rﬂdéﬂleqrdlyméfs whicheardeluitablecfdr Benidvirtecontasiiear

by iontophoresis, as described in general terns in

PHeleaseqfa medicamant ion examgle palylacticeris, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydi-
hydroxypyrans, polycyanoacrylates and crosslinked or amphipathic block

copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.
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Phar maceuti cal conpounds adapted for topical
adm ni stration can be for- mnmulated as ointments,

WO B®sOT206USpensi ons, | otions, powders, sol utiROTEEP20GB00083

pastes, gels, sprays, aerosobg _or oils. WO 2005/073201
PCT/ EP2005/ 000083 -28 For the treatnment of the eye or
ot her external tissue, for exanple nouth and skin,
the forrmul ations are preferably applied as topical

OiFtrIBE tre@fment ¢fahe dye drivtherextenial tissuel far example mouth
an ointment, the active ingredient 5 can be enpl oyed
eiangeskin the farmalations are:praferablinappliad ag tonieal Giatgignt or

b I . ) . . .
3560 LB A5 of Bl 8 bokr B The 8P rareon
bagh Y eRpY6yied either With & paeaffifieasrewatsrimistible cream base.
formul ati ons adapted for topical application to the

eyternatively. the@csye irgregient can e formulatedita give a cream with
R i R

Phar maceutical fornul ati ons adapted for topical

application in the nouth 15 enconpass | ozenges,
p&harniaseutieal fatuintiaes adapteedoniericalianglicaiontn e evss

inpluie sy drhBE B il SEE e e SRR Ytyed qususy,
PhadndeiaH d dtabl@ eatter! ingprtieiap bAduebus 3dhlent.

admnistration in which the carrier substance is a
solid conprise a coarse powder having a particle

” Piameeutica dhrTiietibns SapEfor fobicel BgRIERTS Ip P18 Gutn
t %&nédas%- loPdnges? i&@sﬁﬁﬁ?‘éﬁé hidutivashdy nasal

passages from a contai ner containing the powder held
close to the nose. Suitable fornulations for

" ehatreceChialtoRPugiRts aRBbitt B ridaCadiRirdich carfbe ac-

aGhinigterdintfed8im P suppeXitories oretigiasdr oil. 30
Phar maceutical fornul ati ons adapted for adm nistration

by inhal ati on en- conpass finely particul ate dusts or

m ﬁﬁg’Mamc@u%p:aFf%PmB%tigﬁg %H%E)Fe% %\f n\égéf 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.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

tors.
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ous types of pressurised dispensers with aerosols,
nebul i sers or insuffla- 35 tors. WO 2005/073201

woeioseP2eP5/ 000083 -29 Phar naceuti cal for nul aaEP2005/000083

adapted for vagi nal adm ni stg ion can be

adm ni stered as pessari es, %pons creams, gels,
pastes, foans or spray forrrul ations. 5 Phar maceut i cal
formul ati ons adapted for parenteral adm nistration

| IPfHatfacedfitfFofm@atons adagiedfar vaginal A@miristeatiorpsan be
sol utions conprising antioxi- dants, buffers,

baasirmnlameata&reemmgotamws sjearas.raelsf pagtes foams or spray
ﬁéﬁﬁlé ﬁ on is rendered isotonic with the bl ood of

t 2 8 nt to be treated; and 10 aqueous and
non-aqueous sterile suspensions, which may conprise

sus- pension nedia and thickeners. The formul ations

c dthasmageutiealfoemnudlations adan@ldafoa petenteraiadministration include
cont ai ners,

artfUseLF & WQ'HS“??%%?‘@"E‘? I"é%ctm&s%%ﬁmss%%s'mﬁ'as gntigy'-
{ eint9 el Soaldtertdetutié g Soliés, Byhebis RUAICH the formula-

liquid, for ‘exanple water for injection pur- poses,
i mmdsaeedgrebiesmoalmwﬁh ithe hinoskefthe recipjent to be treated; and

sol utions d sus ensi o repared in c ordance with
¢ FRAYEQUS AiSiernAGREOUS SIS SUSHESINQS: WHIEH Bl araprise sus-

p“e’Héllﬁn@H% bAGkSERenetS. The SATLIGdAYEN Eélédﬁﬂnfst&bd in
in addition to the above particularly nentioned

c ceingletdoset ar, mulidose containerspforrexamylle seabdmmpwles land
art w ect. to

ok o srpfdn e resrarlen woRfied) #Bie. Sputhat enivane
25a<fdi’t'i6ﬁJbﬂ‘He0éi§n (ehédrAefiGuid! der %% gj«?gva%ﬁbr injection pur-

adm ni stration may conprise
tfmwpemmediatglydefm’etuseelsmssawf a conpound of the

S5 R P 0B APt e rec

anpé®&an bdsreparéd fionTSBflid pwder! grarutes'anhd fablets.
treatment and its severity, the nature of the

formul ati on and the nethod of administration, and is

ul I{ ig()es 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-
vours.

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition which requires treatment, and its severity,
the nature of the formulation and the method of administration, and is ulti-
mately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention is generally in the range
from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day
and particularly typically in the range from 1 to 10 mg/kg of body weight
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mately determ ned by the treating doctor or vet.
However, an effective anount of a conpound accordin

WQ 2006M232phvention is generally in the range 3PGHERA0S (7:]01'0083

to 100 ng/ kg of body wei ght_gH-the recipient (manmal)
per day and particularly typically in the range from
1 to 10 ng/ kg of body wei ght WO 2005/073201

PCT/ EP2005/ 000083 -30 per day. Thus, the actual

arpel rdayp'éhueteitnefaﬂtualramunttpemafor muagluitrigammal Npighing

o (ke el e 70 <78 el e Il By R -

Uf‘rh*nﬁtslté’re'drbsaa %ﬁ{gléﬁogé p%ﬂﬁhy%r@ﬁ&%sﬁﬁﬂ?"h aSserfed'of part-
exanple, two, three, four ive or six) per day, soO

t imlsest(aech as,dor eaample;j dwo, thsee fous five. or six)qieradayi, so that

7 e fotghdadSse i thecsamis A Shrecia ARl Eora Aah 5B solate or
fradp ml&ﬁgfc?ﬂe%ﬁcﬁﬁth&eﬁ\Fﬁl%tthEFedf @n%‘@@t@ﬁﬁmed as the

accor Invention per se. 10 The conpounds
offraduenfoi the: effettivendmphint obthegiampoyndaaceardinigl to thelimvention
t hereof can be used for conbating and preventing

t & MSoenbol i ¢ dis- eases, such as thronbosis,

nmyocardi al infarction, arteriosclerosis, inflam 15

mat i on, apopl exy, angi na pectoris, restenosis after
antheogdrapoynds bbihe foemula | and plnys'iologiw]ly racgepiidws salts

e MU TR T

c S -
g5 ﬁ%&@uﬁ%. 8 Sﬁ“ J&E@sa gt farklion KitoRsBierBsts inflam
antatiore rapmm@(ye aagiriaqnemzbns irestendsisgafterdngioplastye claaticatio

in all ratios, _.and at |east one further nedi cament
adﬂi%@'ﬁ% aHoine, tymours tUMPLR diseRses @8‘#‘& tymeyr metasta-
s(kit) consisting of separate packs of (a) an
effectlve anmount of a conpound of the formula |I and/or
phar ma- ceutically usable derivatives, solvates and
g zg['e%iuér'?e%%% relates o medianbnis Sofpasing St 1695t one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and stereoisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

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

(a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, in-
cluding mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-

poules, each containing an effective amount of a compound of the formula
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and (b) an effective anount of a further nedi canment
active ingredient. The set conprises suitable

WO osUseh32ef S, such as boxes, individual bottl| eseCT/BER005/000083

bags or anpoul es. The set maﬁ for exanple, conprise
separate am poul es, each coftai ning an effective
anount of a conpound of the fornmula WO 2005/073201
PCT/ EP2005/ 000083 -31 | and/or pharnaceutically

ug dpidfordstidritricelifiSallys@daté eeridatvey, bRatswaRd Sterecisomers
t hereof, including mxtures thereof in all rati os, and

artheﬁelbé,dﬂchﬂélﬂﬂm wresfthareafiin Al rati@sdi canent acti ve

| A BRbelk MaPhnr e’ S birifes ShecySSRBL a8 BfeRisdif cis-

ofsowgﬁ &OyBphifiséd fargl/ or pharmaceutically usable
derivati vés, solvates and stereoi soners thereof,

including mxtures thereof in all ratios, 10 for the

ar at i amadc nt f.or thetreat
P it ioNenton fiieiara FERS ouPe sdor SR T Rls ftdbe dormula
' @Hmérﬁfbceﬁﬂéﬂifﬁyablé%h%u%Ts@Na?es ah@ Sict86isbmers
after angioplasty, claudicatio intermttens, m grai ne

t theradf, includingumixiurestbereaiin ai ratiosiour net ast ases,
nbi nat i h at,.| east on further ca
dof G piapationbf & magisARG 1O %\xﬁatgﬁmﬁﬂﬂemﬁ?ﬁasmvo-
arcardiafirfarictin drtérioddlero8R, irftldntiktich, Sp g?éigj @hgina pectoris,
‘convent i onal work-up" neans: water i's a
naestenasis, aftérargiopastys cladpmledntermnttmseuugname ttamours,

| bet 10, de th
¢ GHEERF G955 ANGHY IWRPUB AR Ehe m xt ur e | s
o B WiF o st 8P8 raHRer e RGN 425

V& Hfredich
phases are separate e organi c pha I'S drleg over
sodi um sul fate and evaporated, and the product IS

put,lfie 2 hr ogr.aphy. qan_si
Dy AteEan belBaf 2y TemREPYGREE Yot i R tn folting ex-
etdiiplesCtonventinal Wk—tﬁ)"heéﬁss wateerlddISRe if Metdddary,fthe
(el ectron inpact ionisation) ESI (el ectrospray
i e ssmadjusted; indcessany| tnsgaluaa betweeh dtamer 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
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact ionisation) M"

ESI (electrospray ionisation) (M+H)" (unless indicated otherwise)

Example 1

Preparation of 1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[3-methyl-4-(3-oxo-
morpholin-4-yl)phenyl]ureido}phenyl)urea ("A1")
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Exanpl e | Preparation of
1- (4-chl or ophenyl) - 3- (4- hydr oxy- 2-{3-[ 3- net hyl - 4- ( 3- ox
wO2003055200! | n-4 yl) phenyl ] urei do) phenyl ) urea (Bc/EP2005/000083

35" WD 2005/ 073201 PCT/ EP20054800083 -32- i~ CH (~ NO'1
C -~ Ol~OH . H2Ng + CJ' 227 v "ANxkN3 1 N®2 2 H H
A OO 2 5¢l 0off 3.+i NA NI _C OOH HHH

HNYN H2N\/ NOIl NO NI H4 ("Al ") ON~50HH

NH2 * OH-'0 1 Nk O cl OH
1-(4- rophenyl - (4- hydr oXy- 2-ni trop,y i Ei Bane
3: BN5'B (22.7 Gfof) _of 4-ani no- 3-ni t r oph&nd)y £

di ssol in a solveht 15 nixture corrprl sing

% of

4 hl or ophenyl ispcyanate 2 are added, and theé Zx xture
& O§'|gt|rred at3RT. After stirrin for 20

sequ
h t\@mﬁwﬂy subj ect convem gH
gi Vi ng G* 98‘ BN ﬁ@;—éﬁr\ 4
(MF -

Nn)no 4- hydroxy I) 35(4°chl orophenyl ) ureh{Hﬁane
4: 1. 0AY (3.185 mmul 3 are dissolved in a sol vent
m xture conprising 25 m of DCMand 25 m of THF.
0.25 g of Raney nickel (noist) are then

DCM and 25 m of THF, then 3.56 g (22.7 mml)g

1.1 1-(4-Chlorophenyl)-3-(4-hydroxy-2-nitrophenyl)urethane 3:

3.5 g (22.7 mmol) of 4-amino-3-nitrophenol 1 are dissolved in a solvent
mixture comprising 50 mi of DCM and 25 ml of THF, then 3.56 g

(22.7 mmol) of 4-chlorophenyl isocyanate 2 are added, and the mixture is
subsequently stirred at RT. After stirring for 20 h, the mixture is subjected

to conventional work-up, giving 6.98 g (98%) of 3; MS (FAB) m/e = 308
(M+H)".

1.2 1-(2-Amino-4-hydroxyphenyl)-3-(4-chlorophenyl)urethane 4:

1.0 g (3.185 mmol) of 3 are dissolved in a solvent mixture comprising

25 ml of DCM and 25 ml of THF. 0.25 g of Raney nickel (moist) are then
added, and hydrogen is passed in with stirring. After stirring at RT for 5 h,

the mixture is subjected to conventional work-up, giving 0.74 g (Y = 82%)
of 4, MS (FAB) m/e = 278 (M+H)*.

1.3 "A1": 74.23 mg (0.36 mmol) of 4-(4-amino-2-methylphenyl)mor-
pholin-3-one § are dissolved in 6 ml of DCM, 72.56 mg (0.36 mmol) of
4-nitrophenyl chioroformate and 29.06 ul (0.36 mmol) of pyridine are sub-
sequently added successively, and the mixture is stirred at RT for 1 h.
100 mg (0.36 mmol) of 4 and 183.67 ul (1.08 mmol) of N-ethyldiisopropyi-

amine are added to this reaction mixture. After stirring at RT for 20 h, the
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S 25 added, and hydrogen is passed in with stirring.
After stirring at RT for 5 h, the mxture is

wo bdsesized to conventional work-up, giving O. M’lgElfzb'osmoooss

829 of 4, M5 (FAB) W = 278,(MtH) +. 30 1.3 "Al ":

74.23 ng (0 36 Mol ) of 4-(4~&m no- 2- net hyl phenyl ) nor -
pholin-3-one 5 are dissolved in 6 M of DCM 72.56 ny
(0.36 mmol ) of 4-nitrophenyl chioroformate and 29. 06

PImikurgfs mbbteatomdnvénn@narmmuhp ghdifAg 32ty (vdﬂ ¢8%) of
successively, and the mxture is stirred at RT for 1

h."A35 MSdFﬁ@)(rUe%SMWI-B 4 and 183.67 pl (1.08
mml) of N-ethyldiisopropyl- amne are added to this
reaction m xture. After stirring at RT for 20 h, the

Vﬁh@%’ﬁb@?ﬁ@@ém%ﬁﬁ@&ﬁ@éb@%&ﬁénalo@&uﬂyxt ure is

subj ect ed to conventional work-up, giving 32 ng (Y =
18% of "A"; M5 (FAB) mle = 510 (MtH)+. 5 The

12 (0 SRR Gt e 1 1928 L pgorporpnolip-4-
do} pheny! A2

2?@%“?2%@?9““?“%&%%?oi}ypze{”y Vil (- oxo- 21 pyr

di n- 1- 1y(4—ch|1:00M)‘$-tﬁ4¢\yda}Wh%ﬁ@-i[‘}-tﬁZmO(Zh@Y“)’!" 1-yh)-

1 4- chl d -2-{3-[3-net hyl - 4-( 3-

) or&glp?v% %‘I‘lr&%)d ﬂ\g%e{gé{phegyl g urgg Y (- 0x
1-(4- Qﬂ%}y -
om()r pﬁ%k?gﬁ4 15ér)y1 %ﬁgw}ﬂ%&él g%[%ﬁg%tﬁy%ﬂ%;&oﬁ&ﬁh&lﬁ-4
1-)(I)pmnyﬂur@dn}p§nemylaurea hydr oxy- 2-{3-[ 2- net hyl - 4- ( 3- ox
oe! Pl B é?g,meg%hlh%%g% TEHbH 5a-Sorr Bl -
1- % 3-[3-net hyl -4-(3- hol i

ﬁfb@kﬁﬂny Jurei d@{é% f)xy%yr |mé| ny3 yl )(urggo?ong '('))I "
25 301-(4-chlorophenyl)-3-(4-hydroxy-2<{3-[2-methyl-4-(3-oxomorpholin-4-
yl)phenyllureido}phenyl)urea.

Example 2

Preparation of 7-(4-chlorophenyl)-3-(4-{3-[3-methyl-4-(3-oxomorpholin-
4-yl)phenyl]ureido}-1-oxypyridin-3-yl)urea ("B1")
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35 WO 2005/ 073201 PCT/ EP2005/ 000083 -34 N\ NCO 1. C
/101 N +C. I ol HNz HH NH2 2 NH 5 o0 2. +

w@200s/0r32011 i 3. Ox. HZN p N N H 5 0 H H H\yRp¢CTZEP2005/000083

“"131.. 01 QG \ I 10 10 NxJ_Hq H H H\WN "BO" N~ 0'40
15 2.1

1- (4- Am nopyridin-3-yl)-3-(4-chl orophenyl uret hane 3:
1.09 g (10 nmol) of pyridine-3,4-diamne 1 are

di ssolwed in agolngot mx4. ture @ |S|°n m  of
DCM ghd’]25% ni THF, 1.57 10
4-wNT OfOphen socyanat e 2 are then adﬁlecﬂ d t Be

m Xt yrhH,i s subse 20 quently stirred at RT. AfNHe
stirring for 20 h, the mixture is subjectegd to
conventional work-up, giving 1.0 ¢ (38% f 3' %S
(FAB) W = 263  (MEH) +. 2.2 1

- (8t r ophepW¥y) - 3- (443- [ 3amexhyl - 4-(3-0 om;N @

n- 4- - 5 nvl | ur es-detpvein-—3— ) uf ea Bt
mg (1.63Nmdl ) Tofy
4- (4-am no- 2- neyfiy yl ) nor phol i n-3-one 5 are

di ssol ved in 309 328 : 630m’m|N of
4-ni t h&yl chi -
ni troph@yl chloro o)\/° NJ\N |

HNIN\Q\/N N

B0 o )\/ o

2.1 1-(4-Aminopyridin-3-yl)-3-(4-chlorophenylurethane 3:

1.09 g (10 mmol) of pyridine-3,4-diamine 1 are dissolved in a solvent mix-
ture comprising 25 ml of DCM and 25 ml of THF, 1.57 g (10 mmol) of
4-chlorophenyl isocyanate 2 are then added, and the mixture is subse-
quently stirred at RT. After stirring for 20 h, the mixture is subjected to
conventional work-up, giving 1.0 g (38%) of 3; MS (FAB) m/e = 263
(M+H)".

2.2 1-(4-Chlorophenyl)-3-(4-{3-[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyllureido}pyridin-3-yl)urea ("'B0"):

336 mg (1.63 mmol) of 4-(4-amino-2-methylphenyi)morpholin-3-one § are
dissolved in 30 mi of DCM, 328 mg (1.63 mmol) of 4-nitrophenyl chloro-
formate and 131.3 ul (1.63 mmol) of pyridine are subsequently added suc-

cessively, and the mixture is stirred at RT for 1 h. 430 mg (1.63 mmol) of 3
and 553 pl (3.26 mmol) of N-ethyldiisopropylamine are added to this reac-
tion mixture. After stirring at RT for 20 h, the mixture is subjected to con-
ventional work-up, giving 282 mg (Y = 33%) of "B0"; MS (FAB) m/e = 495
(M+H)".



formate and 131.3 pl (1.63 mmol) of pyridine are
subsequently added suc 30 cessively, and the m xture

wo 3008b7320ed at RT for 1 h. 430 ng (1.63 nmol) rdT/EP2085/80083
553 pl (3.26 mmol) of N-et hy?gl I sopropyl am ne are
added to this reac- tion mxture. After stirring at RT
for 20 h, the mxture is subjected to con- venti onal
wor k-up, giving 282 ng (Y = 33% of "BO'; M5 (FAB) W

—24195 381¢: \t8-Ing\O. UMD @B?@émmmmldﬁ)ro-
2.3 Bl’_76 %am143 rmol of "BO' are dissolved in

1@amol, Z83mgr(0-572ameno)) qfseaagewrmgnmoyymthalate hexa-

amars b BRERET O YT B B ST 1 2 Bl e Rure

m h WOrR- 40 YV&r52% f"B1";
gllgllhnégrﬁs%jééteﬂhé%oﬁw esrie %g%) r‘dﬁﬁ% ( Y Po
ABTm!ef-oﬂZ)Wﬂﬁ)corrpounds are obt ai ned

analogously 10
1-(2-chl oro-4-{3-[ 3-net hyl - 4- (3-oxonor phol i n-4-yl ) phen
Y\Te Riidaing ibeundSaie obidirett aidiegeasigny! ) ur ea

1- (4-chl orophenyl ) - 3- (3-(3-[ 3-net hyl - 4- (3- oxonor phol i n

O GO BB 4 Bbxamarpheinw i Erriek

Ape'ﬁﬂd)ns )?—Qé(hldﬁl&bgﬂbn}?&é&gm? gj n-4-yl ) urea,

chl orophenyl) f T uor o- 4- ( 3- oxonor phol i n-
4-yl) ptfealloraphenyt)y3-(343:Pymettykd-43 stxpmaspholirzg-yl)-
1- 4- C I or. | 3- met hyl - 4- ( 3- oxonor phol i n
gﬁﬂ'}éﬁé@ﬂ@i" Qég%ﬁa&rrl di n- 4-yl ) urea.
Exanpl L - -vl)-
S S i
oaivenyfjurstidal-2-oxypyrininA-yluread o) phenyl yurea is carried
out by, 1 2afibkSpher)-3(3-{3-{2-fluoro-4-(3-oxomorpholin-4-yi)-
phenyl]ureido}-1-oxypyridin4-yl)urea,
1-(4-chlorophenyl)-3-(3-{3-[2-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]jureido}-1-oxypyridin-4-yl)urea.

Example 3

The preparation of 1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[3-methyi-4-(3-
oxomorpholin-4-yl)phenylJureido}phenyl)urea is carried out by reaction

OH
QN‘gzo l'IzN/(>/H
HN._N
Cl with \Ior KD\/N /\

0~0

of
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OH NECCOH2NHNHI Y _Q:~C O with 0 35 0~,0 WO
2005/ 073201 PCT/ EP2005/ 000083 -36 The reaction is

wa@20050B20puUt at roomtenperature in di chl or orRCTAER2005/000083

t he presence of NaHCO3. 5 Phgémacol ogi cal data
Affinity to receptors Table 10 Conmpound FXa- I Cso
[nM TF/FVIla-1Cso [M No. "Al" 12.0 42.0 11130"
420.0 430.0 15 20 25 30 35 WD 2005/ 073201
PJheieaction i64arsied out at Fdemftemperatage ixdichloesmetHamedn
to pharmaceutical conpositions: Exanple A |njection
vﬁ'&‘?@r‘?ﬁ%c&ﬂ Nak@O0sf 100 g of an active ingredient of
the formula | and 5 g of diso-

Pharmacological data

Affinity to receptors

Table 1
Compound FXa-1ICso [nM] TF/FViia-1Csy [M]
No.
"A1" 12.0 42.0
"BO" 420.0 430.0
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di um hydr ogenphosphate in 3 |1 of bidistilled water is
adjusted to pH 6.5 wusing 2 N hydrochloric acid,

wotmsitof i | tered, transferred into injecti on ROTAR005/000083

| yophi | i sed under sterile cogditions and seal ed under
sterile conditions. 10 Each'injection vial contains 5
mg of active ingredient. Exanple B: Suppositories 15
A m xture of 20 g of an active ingredient of the

f dhesfollowirigsexarhpled raiatdito pRérngacsutisalycorhpositibms1 and
1400 g of cocoa butter, poured into noul ds and

al l owed to cool. Each suppository contains 20 ng of
aGd, i NRII eqdi. & Exanple C. Solution A solution
i§§%¥§%gﬁ Hﬁﬁ#@ﬂ#qv@ﬂgf an active ingredient of the
formula I, 9.38 g of NaH2PO4. 2 H20O, 28.48 g of
Na2HPO4. 12 H20 and 0.1 g of 25 benzal koni um chl oride
i A salotieh off100igipfsan active ingredientrefthgrormuladjanst &g af sliso-

6.8, d th | ution. i de. t | . il

i Agregsaresthel in ) AFbGirtlan Selet s B oFIR pHE S,
ofusitif2 N RpdrocBiorieddidd) tefile fillerédBrdnsi@RedtntdfinjdBtion vials,
active ingredient of the formula | are mxed with 99.5

g lygphiNsacbunder stediercansgitionscand aealed smnsler sterigconditions.

2 [ 0732 CT/ 005/.000083 .- 38- g | : bl
A BRI (iEtign vial gonfans g ot Bt iasiRlE The formuia

I, 4 kg of lactose, 5 1.2 kg of potato starch, 0.2 kg
of talc and 0.1 kg of magnesium stearate is pressed

t Example BbSuppositogiesonvent i onal manner in such a way
that each tablet contains 10 ng of active ingredient.
Exanple F. Coated tablets 10 Tablets are pressed

ar}@hﬁﬂﬂk@bﬁ?@ %amtﬁreﬁngﬂéﬁiéh{?b?%é WHa § hriefted witr?
conventl ona nner wth coating of sucrose, potato
st10ch of saya lecithin and 1400 g of cocoa butter, poured into moulds and

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

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PO;4 - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of
benzalkonium chloride 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.

Example D: Ointment

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

Vaseline under aseptic conditions.
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tragacanth and dye. 15 Exanple G Capsules 2 kg of
active ingredient of the fornmula | are introduced into

woeodombnt i ne 20 capsul es in a conventi onal RGIAER2P050§0083

such a way that each capsul eggen- tains 20 ng of the
active ingredient. Exanple H Anpoules S 25 A
solution of 1 kg of active ingredient of the fornula I
in 60 | of bidistilled water is sterile filtered,

t IExamhpler EdTablets anpoul es, |yophilised under sterile
conditions and seal ed under sterile conditions. Each
anpoul e contains 30 10 ng of active ingredient. 35 WO

ANt KT Py RidiSHisAror 3ol —l) 4¥bfBotgho,

N 1-2 Rg of Potato-stareR), 61 2Fkg dF tait &Bad 01bkg of MagHesiinY stedrate is
denot es CH CH=CH, N=CH CH=CH, CH=N- CH=CH,
Cmgﬂsqq:g_gwg}ta@ﬁsgnﬂ\ponventlonal manner in such a way that each

tablet contains 10 mg of active ingredient.
Example F: Coated tablets

Tablets are pressed analogously to Example E and subsequently coated
in a conventional manner with a coating of sucrose, potato starch, talc,

tragacanth and dye.
Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
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 | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.



N=CH N=CH, CH=N-CH=N, Nt(-0')=CH CH=CH, 20
CH=EN+(-O ) -CH=CH, CH=ECH- N+(-0O)=CH, CH=CH CH=N+(-0"),
wobb§r26ECH, CH=CH CO-NH, CO NH CH=CH, CH=Chrd1EK30)5/000083
in which the H atons of thetggj groups may be substi -
tuted by Hal, A OH OA A , Ph-(CH2) -COO, 25
cycl oal kyl - (CH2),-COO, A-CONH-, A-CONA-, Ph-CONA-,
N3, NH2, NO2, CN, COOH, COOA, CONH2, CONHA, CON(A) 2,
O allyl, O propargyl andpstentClammsy!. 30 Ph denotes

phenyl which is unsubstituted or nono-, di- or
trisubstituted by A, OA, CH or Hal, Rl denotes Hal,
- = G, - C=-C- or OA R2 denot es H, Hal or A
39 R PR AETOMIRT, i - 171 -2 oxo- 1

H pyrazin-1 -yl, 2-oxopiperidin-1-yl,

2- oxopyrrolidin- 1-y| 2-0x0-1,3 WO 2005/ 073201

PCTI EP2005/ 000083 Yo—Doxazi nan- 3-yl ,

3- oxonor phol i n- 4-yl /2 oxQt et rahydro- pyrimdin-1-yl,
3- 0x0- 2H pyri dazi n- % =0x0-1 Hpyri- din-I -yl,
2- oxoi m dazol i di n- 1- y , 6- Doxopl peridinl -yl, 5

2- oxopi per azi n- 1- yIHN 2, G-N' opi peragi nRI2 -yl

2, 5-di oxo- pyrrolidi -w, I
20x0130x di n- 9 taml-yl =
2- oxoazeRJan 4 _azabi cyc o[ 2T ¢

oct an- 3-on- 2-Y 5 dlhydrolH-pylmdln20on-yI

4H 1, 4- oxazi n-4 yl, 2-imnopiperidiR31-yl, 2-im nopyr-
10 rolidin-1-yl, 3-i m nonor phol i n- 4-yl,

2-im noi mdazolidin- 1-yl or 2-imno-1 H pyrazin-|-yl,
each of V}ﬂ h is unsub- stituted or nono- or

di subdt'i¥ {:@d by A, OH and/or OA

X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH,
CH=N-CH=CH, CH=CH-N=CH, CH=CH-CH=N,
N=CH-N=CH, CH=N-CH=N, N*(-0")=CH-CH=CH,
CH=N*(-0")-CH=CH, CH=CH-N*(-0)=CH,
CH=CH-CH=N"(-0"), NH-CO-CH=CH, CH=CH-CO-NH,
CO-NH-CH=CH, CH=CH-NH-CO,
in which the H atoms of the -CH- groups may be substi-
tuted by Hal, A, OH, OA, A-COO-, Ph-(CH,),-COO-,
cycloalkyl-(CH,),-COO-, A-CONH-, A-CONA-,
Ph-CONA-, N3, NH,, NO,, CN, COOH, COOA, CONH,
CONHA, CON(A),, O-allyl, O-propargyl and/or

O-benzyl,

Ph denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by A, OA, OH or Hal,

R’ denotes Hal, -C=C-H, -C=C-A, OH or OA,

R? denotes H, Hal or A,

R® denotes 2-oxo-1H-pyridin-1-yl, 2-oxo-1H-pyrazin-1-yl,

2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1,3-
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A denot es unbranched, branched or cyclic al kyl having
15 1-10 C atons, in which, in addition, 1-7 H atons

wOrzops/018201 epl aced by F and/or chlorine, Hal JdPCIVER2005/000083

d, Br or I, n denotes 0, 1492 or 3, 20 and
pharmaceutical |y usabl e derivatives, solvates, salts
and stereo- isoners thereof, including m xtures
thereof in all ratios. 2. Conpounds according to Caim

1 in which S 2%x@Ezinderdyk3-blkdmorpholin@-i, 2amdtetrahydro-
pharmaceutically usabl e derivatives, solvates, salts |
and stereo- i soryrignigdinet-vbi3-oxereHByrnigazin-2rylr #oxo-1H-pyri-

thereof in all rafi0g. . ' ioa
Claim1l or 2in %ﬂéﬂ’ 2%0&3'&%? é@é}ﬂﬁn\q?' g;éé-afdyom)érﬁlm yh
phar maceut i cal | 2-ggeipérain-1 Wil 2 Bedioxopiperizirs-1-yi 22 Bsdioxo-
and stereo- isoners thereof, including mxtures

thereof in all rm%igin'?sﬂﬂ,@'Omﬂp%'l%é@'éﬁ@@rﬂi AFapsolac-

pCT/ EP20051 0000881 34 & ZARMbEE 1, S HeayBs 2 21

N=CH CH=CH, - 3 - -1-
CHodtam3mn ZQ‘IF?GMWO W-Oxo 1-yl,

N=CH N=CH, CH=N-CH=N, N#(-0')=CH CH=CH, 5 i
CHENH( - O) - CH=CH, 4hti-eaxagin=4y), 26minogipetdinchyN-Z-Ininppyr-

v ch the b APEAE- Lo rintealSra St SRRt Beephain-
tuted by Hal, A1-Ghbreputhito-fH-pytaziAtdyDasies MictR! Unsub-

usabl e derivatives, solvates, salts and stereo-
i somers t her eof ,stituted atimencr ortdiswhstituteddy Ai QHaamd/or OA,

CELL 0% %, oG Ry oo SR e

N=CH- CH=CH, 1-10 C atoms, in which, in addition, 1-7 H atoms may
be replaced by F and/or chlorine,
Hal denotes F, CI, Bror |,
n denotes O, 1, 2 or 3,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 in which
R’ denotes Hal or -C=C-H,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which
R denotes Hal,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which
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w@kboSohIzer - O- ) =CH or 20 CH=CH CH=N+(-0O'),

CH=EN- CH=CH, CH=CH N=CH, CH=CH CH=N, N=CH N=CH,
CH=EN-CH=N, N'(-O)=CH CH=CH, CH=N+(-0O) -CH=CH,
i N ROTEP2005£000083
H atoms of the -CH groups gy _be sub- stituted by
Hal , OH and/or OA, and pharmaceutically usabl e
derivatives, solvates, salts and stereo- 25 isoners
thereof, including m xtures thereof in all ratios. 6.
Conpoy¥sD&E cor cder@tésacmmrm& N=ECH-@H=CH; 5 in
whi ch R3 denotes -0x0-1 Hpyridin-1-yl, 2-0xo0-1
Hpyrazin-1 -yl ,C SU CH5CHh TﬁﬂrN‘G}iﬁMCH‘CH CH=N,

2- oxopyrrolidin g z 3

3- oxonor phol i n- AN—(I)"“ '5 oxo%'gt%}gﬁgﬂ a@l—)mcy (n:ch;H

3- 0x0- 2H- pyri daZ(BIFI-N’(yO )-@Hew CHE=QMFN* (-@)ﬂGH yl,
2-oxoi m dazolidin-1 2- 0XO0pi perazin

phar naceut i cal | yCHSQRGHTM (&b &J‘ﬂv@l"ea"'s(élﬂt%o NH,

and stereo- 35 i m Xt ures
thereof in all é@ﬁﬁ%%&%ﬁg@p%@%%%

PCT/ EP2005/ 000088 whucHlihe . at6MSITURE SC Pic gPb b s dhaly Deosiibsti-
or nore of Cainms 1-6 in which R3 denotes 2-oxo-

H pyridin-1 yI tutecisbsoklalm&wand/qr% and

Bnd s eRrEnrackalBA dode R eifER, aPRiptéR. BBip 2Bl Sereo-

t her eqéomérsathbrécﬁt inefuding nfbaliRss thepedstn @litafies.t 0 one
or nmore of ains 1-7 in which X-Y-D E denotes

CH=CH CH=CH, N=CH CH=CH, CH=N-CH=CH, CH=CH N=CH,

O O b BT o B G By s -4 R

CH=CH-¥=yi - O )dendt® OMEGA- ¢h9CH Nﬂm CH=Che - C+

groups may be substi 15 tuted b OH and/ or OA
CH=N-CH=CH, CH= %/‘,HN =CH, CH=CH-CH=N
N=CH-N=CH, CH=N-CH=N, N*(-O )=CH-CH=CH,
CH=N*(-0)-CH=CH, CH=CH-N*(-0")=CH or
CH=CH-CH=N'(-0"),
in which the H atoms of the -CH- groups may be sub-
stituted by Hal, OH and/or OA,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which
R? denotes 2-oxo-1H-pyridin-1-yl, 2-oxo-1H-pyrazin-1-yl,
2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1,3-
oxazinan-3-yl, 3-oxomorpholin-4-yl, 2-oxotetrahydro-
pyrimidin-1-yl, 3-oxo-2H-pyridazin-2-yl, 4-oxo-1H-pyri-
din-1-yl, 2-oxoimidazolidin-1-yl or 2-oxopiperazin-1-yl,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.



R denotes Hal, R2 denotes H, Hal or A R3 denotes

2-0x0-1 Hpyridin-1-yl, 2-oxo-1 Hpyrazin-1-yl, 20
wQ20s0m20er i din-1-yl, 2-oxopyrrolidin-1-yl, 2-PCIEP20E5/000083

oxazi nan-3-yl, 3-oxonorpholig,4-yl, 2-oxotetrahydro-

pyrimdin-1-yl, 3-o0xo0-2H pyri %am n-2-yl, 4-oxo-1

H pyri- din-1-yl, 2-oxoimdazolidin-1- yI or

2- oxopi perazin-1 -yl, S 25 A denotes unbranched,

br7anc fmﬁnmum&éctcbrdlh@'tb dmevorgoreleflOlaiing tiedin whith

which, jn addition, 1-7 H atons may be replaced by F

and/ oR’chl ori ne demtesC%ﬁzseéé,-l—pyﬂ@n 1-g} ofp3-oxomanphelin-4-y!,

na s EEp e ackub@aR Tseie ¥t adRHdh Fots 3R Stereo

t her e pdorhérsitherdot! inefudirdy nﬁSﬁM@ﬁe(ﬁQﬁ@lIQ‘aﬁ@st o Caim
1 selected fromthe gr oup

1- (4-chl orophenyl ) - 3- (4- hydr oxy- 2-{3-[ 3- net hyl - 4- ( 3- ox

OB BRI RO LPERIL Y
1- (4- ollyapgphenydenoted é:i-{ierﬂ%rﬁ(chyﬂﬂ-@m@lﬂmphol in
-4-yl )- phenyl]ureido}pyridin-3 ) ur ea

1- (4- chi or ophenyCH=B-CH=CH, [CHrEHRFCH, CH=GBr@HENo! i n

-4-yl)- 5 ph 8- Al

1- (g Z:hl org jnf’ﬂiﬂéﬁﬁ@fh&f cﬂ'f%@%g'ﬂ'gwp(ﬁél));ﬁw ﬂﬁ%‘en
yl'] ureido}pyri dtR= ﬁ*%b)) @H(:é:fpiumentn TvO)SCPeor
1-(2-chloro-4-{3-[3-chl oro- oxonDrpholln 4-yl ) phen

yl]- ureido}pyr |@IHHCBH2I'D=N§(-01) chl or ophenyl Yurea, 10
1-(4-chl h [)-3- dr.ox 3- 2- 0x0-2H-pyri, ..
di g 1C y|°; Sﬁeﬁwﬂw@g&ﬁﬁ)ﬁ FgéLﬁzféé &H (groups may e Substi-

1- (4 chl or ophenwljedby Bral, OR&ENER6M®A; 4- (3- oxonor phol i n
-4-ylh) -,

denotes Hal,
R? denotes H, Hal or A,
R® denotes 2-oxo-1H-pyridin-1-yl, 2-oxo-1H-pyrazin-1-yl,

2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1,3-
oxazinan-3-yl, 3-oxomorpholin-4-yl, 2-oxotetrahydro-
pyrimidin-1-yl, 3-oxo-2H-pyridazin-2-yl, 4-oxo-1H-pyri-
din-1-yl, 2-oxoimidazolidin-1-yl or 2-oxopiperazin-1-yl,

A denotes unbranched, branched or cyclic alkyl having
1-10 C atoms, in which, in addition, 1-7 H atoms may
be replaced by F and/or chlorine,

Hal denotes F, Cl, Bror |,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

9. Compounds according to Claim 1 selected from the group
1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[3-methyl-4-(3-oxomor-
pholin4-yl)phenyljureido}phenyl)urea,
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phenyl ] ur ei do} pyri di n-2-yl)urea, 15
1- (4-chl orophenyl)-3-(3-{3-[ 3- net hyl - 4- ( 3- oxonor phol i n

wo deogloya2ophenyl ] ur ei do} - 1- oxypyri di n- 4- yl ) ur ea@CT/EP2005/000083

1-(4-ch|orophenyl)-3-(5-hyd[géx-2-{3-[3-nethyI-4-(3-ox
onor pholin-4-yl)phenyl]ureido}phenyl)urea, 20

1- (4-chl orophenyl) - 3- (4- hydr oxy-2-{3-[ 2-fl uor o- 4- ( 3- ox
onor - pholin-4-yl)phenyl]urei do}phenyl)urea,

1-(4-chl 0r10(111€hlbkdprﬂar(yﬂ 3¥Y(¢|-l{39[3ufﬂeth9|-4-23mxbhwrphel(r84q*)

onor pholin phenyl ureldo}phenyl)urea S 25
1- (4- me@wﬂwmggbpyn@mc%y{)grqm f1 uor o- 4- (3- oxonor phol i n

L b orobehT R BT Ry 4 3 X ERreholins -
-4-yl )ph nbéudlcb}tﬂostgﬂ;yriduﬁoatﬂymreél n-4-yl)urea, 30 and
phar maceuti cal Ily usabl e derivatives, solvates, salts

and st er ed-(3-¢b é%[@rr@@thylﬂr@-@mm@rmﬂﬁkﬂ@henyll-

of - comtraldairsin BB thiafdoNei vt "S5t o ol e
1-9 and Dfﬂa{ZIBﬁI%%MG@-Hsychléﬁﬁhfwmbde yijpheayas,

salts and stereoi soners thereof, characterised in that

4 WD MQWMQ-WTWEGOQVQM@@WBUTGM4 a) a conpound
Of th e fo r1'T](Jtl-chllorophenyl) 3-(4- \hydron>§l? -T3 [5"& 'gxojgh' py}lder 1-
yI)phenyl]ure|do}phenyl)urea,
1-(4-chlorophenyl)-3-(3{3-[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]ureido}pyridin-2-yl)urea,
1-(4-chlorophenyl)-3-(3{3-[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyllureido}-1-oxypyridin-4-yl)urea,
1-(4-chlorophenyl)-3-(5-hydroxy-2-{3-[3-methyl-4-(3-oxomor-
pholin-4-yl)phenyljureido}phenyl)urea,
1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[2-fluoro-4-(3-oxomor-
pholin-4-yl)phenyljureido}phenyl)urea,
1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[2-methyl-4-(3-oxomor-
pholin-4-yl)phenyl]ureido}phenyl)urea,
1-(4-chlorophenyl)-3-(3{3-[2-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]ureido}-1-oxypyridin-4-yl)urea,
1-(4-chlorophenyl)-3-(3-{3-[2-methyl-4-(3-oxomorpholin-4-yl)-
phenyllureido}-1-oxypyridin-4-yl)urea,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

10. Process for the preparation of compounds of the formula | according
to Claims 1-9 and pharmaceutically usable derivatives, solvates,

salts and stereoisomers thereof, characterised in that
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10 Hin which X-Y-D-E and R have the neani ngs
indicated in Caima1l, is reacted with a chloroformate

woleo0sez320ve to give an internedi ate 15 car barRGHEP2005/000083

derivative, which is subsequgytly reacted with a
compound of the formula Il 20 R2 1 I | H2ZN R3 S 25
in which R2 and R3 have the neanings indicated in
Caim1, or 30 b) a conpound of the fornula IV 35 ti
WD 2005/ 073201 PCT/ EP2005/ 000083 -45- Y-D/ \ X Eu
OIV HRN N< R2 5 H - 10 i n which X-Y-D-E, R2 and
R3 ha tr?ecqrﬁaﬂwfbefth?%&ravl@d"i n Claiml, is reacted
with a conmpound of the formula V15 R N=C=OV in
which R has the neaning indicated in Claim1, 20

Y—D
/ \
X E
HN  NH,

in which X-Y-D-E and R' have the meanings indicated in Claim 1,
is reacted with a chloroformate derivative to give an intermediate

carbamate derivative,

which is subsequently reacted with a compound of the formula Ili

R? I
H,N !

R3

in which
R? and R® have the meanings indicated in Claim 1,

or

b) acompound of the formula IV
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or c) aradical X-Y-D-Eis converted into another
radical X-Y-D-E by S 25 oxidising the radical

wo200sk073201 and/ or a base or acid of the fornul apQT/EP2005/000083

converted into one of its sgkts. 30 11. Conpounds of
the formula | according to one or nore of Clains 1 to
9 as i-nhibitors of coagulation factor Xa. 12.
Compounds of the formula | according to one or nore of
Clains 1 to 9 as ivwktbitors of coagul ation factor
Vila. 35 WD 2005/ 073201\ PCT/ EP2005/ 000083 -46 13.

Medi carment's conpr Xsi ng | east one conpound o'}/the
formula | accordi oneQor nore of O ains to 9
and/ or pharmaceyj infal | abl e derivgtives, solvates

m xt ures
y excipients

and st ereoi soners?t heregf, \ ncl
thereof in all ratios, and gp
and/ or adju- vants. 14. Medl cant conpri sing at

| east one conpound of the formulall according to one

or nore of Clainms 1 to 9 and/or pRarmaceutically 10
usabl e derivatives, solvates and stereoi soners

t hereof, including m xtures thereof in all ratios, and

at least one further ,nedi canent active ingredient. 15
15, LdB WHch dnpilra & AR ANAYe ths Bisenisiiaricatad i Claim 1,
Clains 1 to 9 and/or physiologically acceptable salts
and sol vates thereof for the prepara- tion of a

nmedi cageeactédwithh® compaundrdf tied farhmuarboses, nyocar di al

in- farction, arteriosclerosis, inflammtion,

apopl exy, angi na pectoris, 20 restenosis after
angi opl asty, claudicagtiq internmttens, m graine,

tunmours, tunour dj sep and/ or tunour netastases. 16.
Set (kit) consi RV 7g 5ol =& Packs ofV25 (a) an

ef fecti ve anobunt of a“Eefipound of the fornula I

accordi ng

in which R has the meaning indicated in Claim 1,

or

c) aradical X-Y-D-E is converted into another radical X-Y-D-E by
oxidising the radical X-Y-D-E,
and/or a base or acid of the formula | is converted into one of its

saits.

11. Compounds of the formula | according to one or more of Claims 1 to

9 as inhibitors of coagulation factor Xa.

12. Compounds of the formula | according to one or more of Claims 1 to

9 as inhibitors of coagulation factor Vlla.
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to one or nore of Clains 1 to 9 and/or
phar maceutically usable derivatives, solvates and

wo bespm2epners thereof, including mxtures tIC©EEF2005000083

all ratios, and 30 (b) an effective amount of a
further nedi canment active ingredi- ent. 17. Use of
conpounds of the formula | according to one or nore of
35 Cains 1 to 9 and/or pharmaceutically usabl e

der3. v Meédieament sotheasing 2 |dst opel copiound dftheddrmula |
including mxtures thereof in all ratios, Y W

2005/ @reoUlingEroEe 2y OBIrecyaims 4 to rand/engharmaceutically

v ondbeb® Sy e pafdteR andttetatisarh 6 FERRoroslucing

i nf | anmRiures theteePincailratioB; add BptiRsllyoédipiehRSARdIOF adju-
after angioplasty, claudicatio Intermttens, 5

mi gr aiv@sls.t unours, tunour di seases and/or tunour
nmet ast ases, in conbination with at |east one further
medi canent active ingredient. 18. Internediate

Corp o WEicamehtcdpridihg at ledst bie to th bfthl! fdrnfll |
15 Hin which X-Y-D-E dénotes CH=CH N=CH- CH=CH,

20 CH=edcordingito oneormereraf Claings @ﬂwndmhphanmageutlca"y
CHEN- usagle derlvca%ves, %_I'\Iates and stereoisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

16. Use of compounds according to one or more of Claims 1 to 9 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of thromboses, myocardial in-
farction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angioplasty, claudicatio intermittens, migraine,

tumours, tumour diseases and/or tumour metastases.

16. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 9 and/or pharmaceutically usable
derivatives, solvates and stereoisomers thereof, including mixtures
thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredi-

ent.

17. Use of compounds of the formula | according to one or more of
Claims 1 to 9 and/or pharmaceutically usable derivatives, solvates

and stereoisomers thereof, including mixtures thereof in all ratios,
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CH=CH CO-NH, CO NHCH=CH, CH=CH-NH-CO, in which the H
atons of the -CH groups nmay be substi- 25 tuted by

woiadesofszo0H, OA, A-COO-, Ph-(CH2),,-COO, PCT/EP2005/000083

cycl oal kyl - (CH2), - COO-, A- COhbt., A-CONA-,  Ph- CONA-,

N3, NH2, NO2, CN, COOH, COOA, CONH2, CONHA, CON(A) 2,
OCallyl, Opropargyl and/or 30 O benzyl, Ph denotes
phenyl which is unsubstituted or nono-, di- or

t ri sulfst iHeyrepakatioh, of @medicammeritifor, theltrestment of thrtbmboses,
-C=-CH -GCG=CA OHor QA A denotes unbranched,

br anc eyPcardia) infarctian grtenigsplergsiss nflammation, apaplexy, an-

whi ch, _.j Lt -
and o30S Rirerdists F8L 3ol STisERRBE Bl itsns,
Hal  denigr4ife Ffuntdurs Bunwur ldiseasedeaml/erstuthout métastases,
and salts thereof. 5 19. Internedi ate conpounds .
accor dnsgmbinatian with @t least e durtherymedicapiant @gtive ingredient.
CH=CH CH=CH, N=CH CH=CH, CH=N-CH=CH, CH=CH N=CH,
CH=CH CH=N, 10 N=CH N=CH, CH=N-CH=N, in which the H
at18rs |fferiné@iaté’doniounds ofttye furmidd i1 - tuted by Hal,
OH and/or OA, Rl denotes Hal, 15 A denotes unbranched,
branched or cyclic al kyl having 1-10 C atons, in
which, in addition, 1-7 H at oms ymay be repl aced by F
PN

and/ or chl ori ne, X [l)
R )\KE
*L’L [ 1-1
N 0]
H

in which

X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH,
CH=N-CH=CH, CH=CH-N=CH, CH=CH-CH=N,
N=CH-N=CH, CH=N-CH=N, NH-CO-CH=CH,
CH=CH-CO-NH, CO-NH-CH=CH, CH=CH-NH-CO,
in which the H atoms of the -CH- groups may be substi-
tuted by Hal, A, OH, OA, A-COO-, Ph-(CH;),-COO-,
cycloalkyl-(CH),-COO-, A-CONH-, A-CONA-,
Ph-CONA-, N3, NH,, NO,, CN, COOH, COOA, CONH_,
CONHA, CON(A)2, O-allyl, O-propargy! and/or

O-benzyl,

Ph denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by A, OA, OH or Hal,

R’ denotes Hal, -C=C-H, -C=C-A, OH or OA,

A denotes unbranched, branched or cyclic alkyl having

1-10 C atoms, in which, in addition, 1-7 H atoms may

be replaced by F and/or chlorine,
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Hal denotes F, G, Br or I, 20 and salts thereof. 25
30 35
WO 2005/073201 PCT/EP2005/000083
-48 -
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2 or 3,

19.

and salts thereof.

Intermediate compounds according to Claim 18

in which

X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH,
CH=N-CH=CH, CH=CH-N=CH, CH=CH-CH=N,
N=CH-N=CH, CH=N-CH=N,
in which the H atoms of the -CH- groups may be substi-
tuted by Hal, OH and/or OA,

R’ denotes Hal,

A denotes unbranched, branched or cyclic alkyl having
1-10 C atoms, in which, in addition, 1-7 H atoms may
be replaced by F and/or chlorine,

Hal denotes F, Cl, Bror |,

and salts thereof.



