WO 2005/ 073201 PCT/ EP2005/ 000083 Urea derivatives 5 The invention rel ates

t o conpeumdspsefsdohe formula | | 10 R3 15 20 25 30 35 PECrdreodsmosussch
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, Nom(-O )=CH CH=CH, CH=N+(-0O )-CH=CH,
CH=CH N+(-O)=CH, CH=CH CH=N (-O), NHCO CH=CH, CH=CH CO NH,

CO NH CH=CH, CH=CH-NH-CO, in which the H atons of the -CH groups may be

substituted by Hal, A OH OA Rl 2) n- COO-, cycl oal kyl -
(CH2)"- COO-, A-CONH-, A- CONA-, P@'%f—r,“%%b, gaHz, N2, ON, COOH, COA,

CONH2, CONHA, CON(A)2, O allyl, O propargyl and/or O benzyl, Ph denotes
phenyl which is unsubstituted or nono-, di- or trisub- stituted by A OA
OH or Hal , Hie tweoties relates taccompppundsoet thexformlack 0,  R2 denotes H, Hal
or A, R3 denotes 2-o0xo0-1H pyridin-1-yl, 2-oxo-1H pyrazin-1-yl, 2-oxo-

pi perd din-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1, 3-oxazinan-3-yl,

3- oxohor phol i n-4-yl, 2-oxotetrahydyopyrimdin-1-yl, 3-o0xo-2H

pyridazi n-2-yl, 4-oxo-1H pyridin-1-yl, 2-oxoim dazolidin-1-yl,

2, 6-di oxopi peridinl-yl, 2-oxoMiperahn-1-yl, 2,6-di oxo 2006 P04-006 U48
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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,
20 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)n-COO-, A-CONH-, A-CONA-, Ph-CONA-, N3, NH,
25 NO,, CN, COOH, COOA, CONH,, CONHA, CON(A),, O-allyl,
O-propargyl and/or O-benzyl,

R3

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

20 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, 2-0xo0-1,3-oxazinan-3-yl,
3-oxomorpholin-4-yl, 2-oxotetrahydropyrimidin-1-yl, 3-oxo-2H-

35

pyridazin-2-yl, 4-oxo-1H-pyridin-1-yl, 2-oxoimidazolidin-1-yl,
2,6-dioxopiperidin1-yl, 2-oxopiperazin-1-yi, 2,6-dioxo-
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WO 2005/ 073201 PCT/ EP2005/ 000083 -2 5 10 15 20 25 30 35 pi perazin-1-yl,
2, 5- di owopygeosorizdi n- 1-yl, 2-oxo-1, 3-oxazolidin- 3-yl, 2ceapresasdoam 1- V!
(= 2-oxoazepan-1-yl), 2-azabicyclo- [2A42.2]0ctan-3-0on-2-yl, 5,6-dihydro-1
H pyri m di n-2-oxo-1 -yl, 4H1, 4- oxazfg-'4-yl , 2-imnopiperidin-1-yl,
2-imnopyrrolidin-1 - yl, 3-imnonorpholin-4-yi, 2-imnoimdazolidin-1-yl
or 2-imno- 1H pyrazin-1-yl, each of which is unsubstituted or nono- or

di substituted by A L oL Ay Lunbr hed,, branched or cyclic
al kyl having 1-10 C c%ﬁ*%%ﬁ%f‘)ﬁﬁ%ﬁ?ﬂ??%@'ah-?aﬂ%w BB 'ddﬂfﬁy be
replaced by F and/ or3-ghl2ogamslackah- denet 2exb BrLob. i enot es 0,
1, 2 or 3, and phar macguticaplﬂlgy usabl gr(geri\);a?%%easn, ggl’ 8aétzeasb,'d§/gg)?ts and
st er eoi soners t her ed®,2.Rloctard3ran-Rivkt &6 ahydrerdpyiimigihi2-oed-i1og. The

i nvention had the obj

t. of finding novel conpounds having val uable
propefties, in parti c‘ﬁ'ﬁ"&r‘?‘tol’faé’é"’#mﬁﬁQN"EB‘PP‘BQ”GE'BHW SriminePYFdidin-at i on of

nmedi caments. It has | ; 91%9'? L yhe &1 4 oraula | and
salts thereof have %’?@Iéa ua r%’@%’?l%ﬁﬂhgg%g)ﬁl@ﬁ%zg’pwﬁgﬁf{%% 'émlﬁ‘oére_ wel |
tolerated. In parti cii-pyradifayylessitbbt whRati@un¥abstitiide 61 ﬁ\anﬁr gperties
and can therefore be _enployed for conbating and preventing thronboenbolic
di seases, such as t dissisitited by c@oard/or Afar ction, arteriosclerosis,
i nfl ammati gpn, apo- plgx angjina pecgtoris, restenpsi fter angiopl asty
and cl audi ¢atio int era-eerht?sf Hﬂéfanﬁﬁéﬁcgﬁ@ﬁ'&hﬁeé"&vcli%@iv@?aﬁww11 €cordi ng
to tH® i nvention may h r Lnhi pistior i.on
factors factor Vila, d‘ftgﬂ(‘:rﬁsbﬁf ?V!)’](amp'éﬁ‘dggdlh&#’ Pttt rﬁé}?b&?@ﬂ%@ﬂ by

F and/or chiorine,

Hal denotes F, CI, Bror |,
n denotes 0, 1, 2 or 3,
15 and pharmaceutically usable derivatives, solvates, salts and stereoisomers

thereof, including mixtures thereof in all ratios.

The invention had the object of finding nove! compounds having valuable
properties, in particular those which can be used for the preparation of

20 _
medicaments.

It has been found that the compounds of the formula | and salts thereof
have very valuable pharmacological properties and are well tolerated. In
25 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-

30 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.



thronbin in the bl ood coagul ati on cascade. WD 2005/ 073201

PCT/ EP20YS2005(033481- 3 5 10 15 20 25 30 Aronmtic heterocW&T@stmw@m
factor Xa inhibitory activity are knows.for exanple, from WO 96/10022.
Car boxam de derivatives are known from WD 02/48099 and WO 02/ 57236,
pyrrolidine derivatives are described in WO 02/100830. Further

het erocyclic derivatives are known from WO 03/045912. Substituted

benzot hi ophgrfnatid hét@mémsiﬁéwﬁg% ﬁé@ﬁﬁf)(é)ﬁ‘fﬂutﬂﬁanfr ééﬁ\ﬂ%{ af@ knioWH bt or s by
Y.-L. Chou et al. in Bioorg. . Chem Lett. 13 (2003) 507- 511 and by

W D. Shradeexasmplel fronnW@daGltmza Left. 11 (2001) 1801 1804. The

antit hronbo and coagul ant effec according to
the i nvent .‘éﬁfch%am' C{?u'ﬁ’@g"?%aﬁen@qw BMm K\%(Seong inst activated
co- agul ati i nhibition
of agher v DR e s erhafu e B, bacere dﬁﬁrW@ 0I0DER0 " Xa or

throm bin. FL'ﬁﬂ@érqiietéiﬁody%l|@ﬂ©ﬂ0§tl¢d§%@ﬂ@b@#ﬁﬁ§mWDBMSQHZt he conpl ex
process of blood coagulation. Factor Xa catal yses the conversion of

prothronbin into throm bin. Thronbin cleaves fibrinogen into fibrin
nononer s, er cr | i nki,n make an r ontr bution to
t hr ombus f\(l)\g %r}itﬁﬁdt%'ﬁq}ﬁ'ﬂ Bﬁnecﬂﬂﬂefﬁhaﬁﬁm‘q&? 4 Bpga\é f% urrence
of thronboe S t h _inhibit
the fibrin mm'tbf‘? gksﬂeﬁ'vo ved | n }ﬁe '00% ?odr:ﬁrgﬁidﬁﬂ nrﬁ@qmm i on of
thronti n Caﬁ1band1t@'sw.d8hfader®talmhd\n®d!. (Bhemn’eein.om (2001G.1801-1804si ns et

al. in Crculation 1996, 94, 1705-1712. Inhibition of factor Xa can thus
prevent the formation of thronbin. The conpounds of the fornula I

accordi ng t the nventi.on and sal '
coagul at i on ol OWOt'ﬁrﬂrﬁp g’i‘tf%abgtﬁn&)Eﬁrﬁgpéfntﬁg%%pddhUtshaeccl%lra)'ﬂa
to the invention is attributed to the inhibitory action against activated co-
15 agulation protease, known by the name factor Xa, or to the inhibition of
other activated serine proteases, such as factor Vlla, factor [Xa or throm-
bin.

Factor Xa is one of the proteases involved in the complex process of blood
20 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.
25 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.
30
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

35 thus inhibit the formation of thrombuses.



thus inhjbit the formation of thronbuses. 35 VWO 2005/073201

PCTl EP2WS520980T881 -4 5 The inhibition of factor Xa byP€HEP2MAH8MRYIS
according to the invention and the negsurenment of the anticoagul ant and
antithronbotic activity can be determ ned by conventional in-vitro or

I n-vivo nmethods. A suitable nethod is described, for exanple, by J.
Haupt mann et al. in Thronbosis and Haenpbstasis 1990, 63, 220-223. The

i nhi bi ti on Tole ihARISH SPfaesr X& bYRAS bRTboUNas a%afmhgt&)thet.hegﬁﬁéﬁod of T
Hara et al. in Thronb. Haenostas. 1994, 71, 314-319° 10 15 20 25 30

Coagul at i oranﬂatbednea&uementucﬁttm anheoaagulamtrmd:apnthtombommactmtqg:dnat i on

cas- cade r bi ndi to tissue, factor and, contri butes to the
activati on tQE{PE'P n& P‘Bméﬁ'ﬁ@nﬁa@r\ﬂ 0 In1viye methasts. 6fSLFt§§>lQ)r VI la thus

prevents t

For mg i on, ”’ﬁ?#ée.an U RprSed. P BrainglE? G5 Hal R S TR B8 g <o
the i nvent lama HaevhoblasisTea80Ir &3E0-223 t he ant | coagul ant and
antithronbotic activity can be determ ned by conventional in-vitro or

i n-vivo methods. A conventional nethod for the neasurenent of the
|nh| bi ti on_of t.or a described, for _exanple, by H F. Ronning et
in Thrgﬁﬁd ﬁg) tita(?iprl gan@g measurgg, Qf@d@!?‘liﬁ@ibémmmtbﬂ dioka s
generat ed mMHpg e't% “mrsrrﬂao?-gén%ét%‘ fg‘bifafdlegﬂ’?ﬂ s |ikew se involved
0

|ntg§ actlvatlono act give factor X I'- bition of factor
| Xa cadn therefore prevent the formation of factor Xa in a different way.
The inhibitjon of factor |Xa by the conpounds according to the invention

and the ne&Nagtiatipn f@Fthﬁé”%lHWQi@&@ﬂﬂ axrinaiecpathof therendgutationagas-vity can
be, 7™ Bate gt 308kt BoloiA ClalBits e R A St b
Bi ol ogi - X to give factor Xa. Inhibition of factor Vlla thus prevents the formation of
15 factor Xa and thus subsequent thrombin formation.

The inhibition of factor Vlia by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
be determined by conventional in-vitro or in-vivo methods. A conventional
20 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 |Xa is generated in the intrinsic coagulation cascade
25 and is likewise involved in the activation of factor X to give factor Xa. Inhi-
bition of factor |Xa can therefore prevent the formation of factor Xa in a
different way.
The inhibition of factor iXa by the compounds according to the invention
30 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.

35



cal Chenmistry 1998, 273, 12089-12094. 35 WD 2005/073201 PCT/ EP2005/ 600083
-5 5 10 ‘I’Q@&’@émjo 35 The conpounds according to the |REERZ005000GS9
furthernore be used for the treatnent.gf tunours, tunour di seases and/or
tumour netastases. A correlation between tissue factor TF / factor Vita
and the devel opnment of various types of cancer has been indicated by

T. Tani guchi and NNR  Lenoine in Bioned. Health Res. (2000), 41

(Mol ecul ar Patloassmsids adcordinges €8s iveREoR Shdy furifedPord Be Udghlfbeat i ons

| i sted bel ow descri be an anti t unour al ~action of TF-VIl and factor Xa
i nhi bi t ors thertreatmentofitymesrstumow diseasesandorteinoyr etetastases. Thr onb.

Ha t. 1998: 79:.1041-1047. E. Fi toal. inJ., din. | t.
T04: 1213 183Prielely) beeay tsaysi etordy aiacany ! aeg fhe derieBmentoh:
1372-1378 (JS)s ! : 999; 82:
88-925The gonpousnwgggﬁftcﬁée%ﬁégpgé?%ﬁzda{%étgg-gyngﬁﬁgggﬁﬁggﬁém'%amnt active

i ngr edi ent st emmoineviBiontkd diealthnRey. (2000%,i41e(Molecilar Pathdgangsiy oft he
treat- ment _and prevention of thronboenbolic di seases, such as
t hr onbosi s, Parge@liediancarhdre®i on, arteriosclerosis, inflammation,

I , ' : ' t ' fter angi t ' '
hter m 1 enthepRBEIOT Ik BERLTO3Shdten SrufiBhitel Aol of eI 4R ©
thronbosi s, f4E¥0%4 SHrbitd s FHAParidlisPtypeE of &lth6u@ngi na and strokes based on
t hronbosis. The corrpounJS accordcpl ng to the 1nvention are al so enpl oyed

for th@ trikadnBonnelly gt alphyThrdnsb.oflaembet. d98Be791 104 4l 64Ases, such as
coronary aé'gr'j__al di sease, &ﬁrebral arterial disease or peripheral
di S

arteri al ei_?"ChfF'h%t oﬁbb L [%Y%Stai%_%b%%H(199%bmi nation wth
ot her ¢ hr omqlyife10AGER iy § O SRSl Rb1 {72F31@roday t her more for

prophyl axi s for ‘reocclus
M.E. Bromberg et al. in Thromb. Haemost. 1999; 82: 88-92

15
The compounds of the formula | can be employed as medicarment active
ingredients in human and veterinary medicine, in particular for the treat-
ment and prevention of thromboembolic diseases, such as thrombosis,
myocardial infarction, arteriosclerosis, inflammation, apoplexy, angina

20 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

25 treatment or prophylaxis of atherosclerotic diseases, such as coronary
arterial disease, cerebral arterial disease or peripheral arterial disease.
The compounds are aiso employed in combination with other thrombolytic
agents in myocardial infarction, furthermore for prophylaxis for reocclusion

30 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.

35 The compounds are furthermore used in the cleaning of catheters and

medical aids in patients in vivo, or as anticoagulants for the preservation of



after thronbol ysi s, percutaneous translum nal angioplasty (PTCA) and
coronary W]ﬂ%‘b”ﬂ%eratlons The conpounds accordi ng t o RGTEPNVSIMELAN are
furthernore used for the prevention Qf6_ret hronbosis in mcrosurgery,
furthermore as anticoagulants in connection with artificial organs or in
haenodi al ysis. The conpounds are furthernore used in the cleaning of
catheters and nedical aids in patients In vivo, or as anticoagul ants for

the_pr eser BoDSpiabia 6hd AR 01330 h BT ERPORS] A0R0B Ao Aking0 25

30 35 bIood | asma and ot her bl oo pro ucts i n vrtr
accor di ng Bheventmnaneoimrﬁmeembw tbed mdeeasesin Whﬁh&ﬂ@é@%obﬁhlﬁ’f“ ch
bl ood coagul a- tion makes a crg_gmt contribution towards the course of

the di sease lQf} makgsa.caicial cgn 08 teyardecihieauspaf e d@yaseoch as, for

| e, , i nfl a t or eases
"ol vl ng aePRese T Brsduiee 4 sReoiE A el oy iR AATB e & eart
i nventi on acer, inctudiey mstastised idfiminac Tdﬁésr&m cﬂdlﬁﬁeﬁﬁﬁh@ and
(F. Moral es-Asin et ., Headache, 40, 2000, 45- 47‘3 | nverition al so

rel ates to diABe§sSe of conpounds of the fornmula | and pharnaceutically
usabl e derivatives, solvates, salts and stereoisomers thereof, including
m xt ures t hereof in al | ratios for the preparation of a nedicanent for

the pr eVGntTf@c@ﬂ@oﬁhQ@d&BFdl% td h‘féﬁﬁ@@@{@?b s ‘?ﬁ@ﬁé uggﬂgér%& ly

t hr onﬁgses as a consequence of”a surgic erventl

i nductli di Seeateentiof migraine 45 bratuseAtinsit ai.s Mesabihé 140, thﬁﬁ%%?I)Of the
arterial and venous vascular system cardiac insufficiency, arterial
fibrillation, thrombophilia, tinnitus and/or sepsis. Preference is given

to uses wherie, ignfil Bl relaBb o WRILLORE LB AAL S it Rlindia D alir e

t horax operations, operations in dic inter-
pharmaceutlcally usable derivatives, solvates, salts and stereoisomers

15 thereof, including mixtures thereof in all ratios, for the preparation of a
medicament for the prevention and treatment of thromboembolic diseases
and/or thromboses as a consequence of a surgical intervention, genetically
induced diseases with increased thrombosis suitability, diseases of the
arterial and venous vascular system, cardiac insufficiency, arterial

20 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-

25 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.

30
The use of anticoagulants in tinnitus therapy has been described by R.
Mora et al. in International Tinnitus Journal (2003), 9(2), 109-111.

3 The invention also relates to the use of the compounds of the formula | for
the preparation of a medicament for the prevention and treatment of

thromboembolic diseases and/or thromboses in adults and children.



ventions, hip and knee joint replacenent, CABG (coronary artery bypass
gr af ti nHO 2WFHOFRPL| al heart val ve repl acenent, operati B%EIEPFRP%W% usé
of a heart-lung machi ne, vascul ar surgery, organ transplants and use of
central vein catheters. The use of anticoagulants in tinnitus therapy
has been described by R Mra et al. in International Tinnitus Journal
(2003), 9(2), 109-111. The invention also relates to the use of the
conmpounds of the formula | for the preparation of a nedicanment for the
prevention and treatnent of thronboenbolic diseases and/or thronboses in
adul t s and lnhh¢ treatmenobibesdisgassdescTiber? fesr@opoends acedrdmgites 20 25 In

the t t t .of the di j bed, th d i.ng, t th
 nvent | on AP INCTSCBATECR TIPSO D= S RIBLHER 1RO BRBIG Aol 1y
et vt or AR ComH R, st e B e oG Cpounas

accordi ng tgetivart BPNimedified 6 Padstrepssikdnask ef dlokinase. The compounidse as or
before or after the other substances nentioned. Particul ar, preference is
gi ven to siangordingdethe invention ase agminfstared gither at the saspedime as pF event

recurrence of the thronbus, format.i . ounds according to the

i nvention &R gbaﬁgre@el h%ﬁ'ﬂ)ﬁ’ﬂﬁﬁ?%ﬁﬁ}!%t'?ﬁg% ood platel et glycoprotein
receptor ( 'ﬂ’?l#ihhl'a‘?‘?r@f’éfré’f%@issqi%n vhiintulianBbls adnihieetion withl pirin in

aggr egati on. e Invention relates to the conmpounds of the fornula I and

sal t sTQ her egfier fnprevent reqwoaree dfdhe thrembusptormation. of conpounds of the
formula | accord- ing to Clgjims 1-9 and phar naceuti caldllﬁ)éou abl e

deri vat i ves! he 6plpossds aecoeding teithe iovertian ae alspise A% i sed in
that a) a compawyl SbidiBEql o5 dtén rbceptoribfa) antagonists, which inhibit

blood platelet aggregation.

15

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-

20 ing to Claims 1-9 and pharmaceutically usable derivatives, solvates, salts
and stereoisomers thereof, characterised in that

a) acompound of the formula Il

25 Y—D

>=o I
30 R1 N
i:: H

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 car-

35 o
bamate derivative,



in which X-Y-D-E and Rl have the neanings indicated in Caiml, is

r eact edW 2085873261l or of ormat e derivative to give an int BETVEH2G500008Y -
bamat e derivative, W 2005/073201 PCT/&£P2005/ 000083 -8 which
subsequently reacted with a conpound of the fornmula 1l 111

10 15 in which R2 and R3 have the neanings indicated in Claim1l, or b) a
conpound of the formula IVY-D / \ X E 20 u IV HN 25 30 35
which X-Y-D-E, R2 and R3 have the nmeanings indicated in Claiml, is
reacted with a conpound of the formula V N=C=O V in which Rl has the

nmeani ng i navhieh iscsubsegueintly Teacked 2GiTea CPERELINACT/tEPIOOBAI8 0083

10 15

10

15

20

25

30

35

R2
H,N [

R3

in which

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

b) acompound of the formula IV

E
Y= o v
HN N m2

N
H

R3
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

R1®N:C:O vV

in which R' has the meaning indicated in Claim 1,

is
5 H2N RZ R3
R3 in

-9 or 5



20 25 30 35 ¢ é) a radical X-Y-D-E is converted into another radical - .
X- Y- D- EY)200807HP5i ng the radical X-Y-D-E, and/or a baBET/BPZORSPYOBX t hé
formula | is converted into one of itsgsalts. The invention also relates
to the optically active forns (stereoi soners), the enantioners, the
racemat es, the diastereoners and the hydrates and sol - vates of these
conpounds. The term sol vates of the conpounds is taken to nean
adductions of inert solvent nolecules onto the conpounds which form
owing to their nutual attractive force. Solvates are, for exanple, nono-
or di hydrat®s or al cohol ates. The term pharnaceutically usable
derivatives is taken to nean, for exam ple, the salts of the conpounds
according to the invention and so-called prodrug conpounds. The term

prodrug derdyvativesg fafidabeN-DE @@hx@ﬂ@ﬁ%@%cﬁﬁeﬁmwmlmeb whi ch
have gheen dified with, for exanple, alkyl or acyl groups, sugars or

ol i gopept i dmﬂmng thhlratﬂicafﬁYﬁ)pEdl y cleaved in the organismto formthe
active compoupds accordin I nv ntlon al so .i.nc

b; otegr admndiores bass caant af hedorpia Haceav«%%%iaﬁo ORe RSt o ¢ he

I nvention, as described, for exanple, in Int. J. Pharm 115, 61-67

(1995). The I nvention also relates to m xtures of t he conpounds of the

formula | Taacewdhtion Gisd ietatestetiie optuca‘!lyraoaxarfrcminﬁs (Htm'eorsamm) tthe
di astereonmers, for exanple inthe ratio 1:1, 1: 4, 1:5, 1:10,
1:100%r 1: elmmomﬂﬂés@ea[ﬁﬁeﬁﬁ‘% dbe &’#ﬂS}erﬁp&%ﬁ @tﬁ'ld%hmrmj[ﬁt@% apd sol-

Such as, 1 0P SRREE e g Thel B SBNBIE b e Etba s si8hunot ner
VO 2005/ 0733 He R HBEERAR SOABAZoveH risisuisies ORI mpAM WA S _and

paraneters X-Y-D-E, RlL, R2 and R3 have the neanings indicated in the
case of thdofroowing to thmnm&lsalama@@a fprca. fdilvates @retfheexaople, 5

15 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.

20 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.

25 These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in [nt. J. Pharm.

115, 61-67 (1995).

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

These are particularly preferably mixtures of stereoisomeric compounds.

35 . , .
For all radicals which occur more than once, such as, for example, A, their

meanings are independent of one another.



10 15 20 25 30 35 A denotes al kyl, is unbranched (linear) or branched,
and haswb, 208508204, 5, 6, 7, 8, 9 or 10 C atons. A pref'PERIS0EesHOL €S
nmet hyl, furthernore ethyl, propyl %propyl butyl, isobutyl, sec-butyl
or tert-butyl, furthernore al so pentj 1-, 2- or 3-nethylbutyl, 1,1- ,
1,2- or 2,2-dinethylpropyl, 1-ethyl- propyl hexyl, -, 2-, 3-

or 4- met hyl pentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dinethylbutyl, 1-
or 2-ethyl t t yl, 1,1, 2-
or 1,2, 2- t?\l %Fﬁyﬂ?%gy tﬂ? urtﬁ%%%‘rﬂ Ag?gfeé?'g)b)?y, sz%rﬁeeiwaé'p(??{p

trifluor ormrbakgthe m%mrmgsjmlmaied dry tHepedidey bf th@fofmalddybntyssfe?(lp@@é denot es
cycl opr opyl cl obut cycl opentyl, cyclo- hexyl or cycloheptyl A

t herefore H}%@%Pﬁtﬂ 'é‘i"%% denot es cycl opentyl met hyl , cycl ohexyl nethyl, A
very particularly pref erably denotes al kyl having 1, 2, 3, 4, 50r 6 C
atons, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

sec-butyl, A dendteb @i, |smm'bfra{rhchéaﬁehhéar)tdr'tfréh'éﬁé?fr%‘nﬂyﬂas Pe?;“:?fd uor oet hyl

or 1,1,1- trifluoro- eth | . OA preferabl’y denotes nethoxy,’
trifluoronBt ﬁo&yg o&tl ﬁdi@torpﬁobcp(ﬁferawaewoteﬂ rmeghyl - fucthermorexethyl)- E

GO CHAP R SRRIGRY AHIXE. ERDIIVT. SerBy) Srcarchitet firiBasmae @19 Gre-Cr
0 Nk O (C%hﬁgj: Z%F% L{tl\ﬂo‘])T H"_t ?We}gﬁwym&gﬁ%ups may be

CONH—CH: ich the Hat'ons o
subst Pt ut eprapy! Hagxyl, AI, ,(2-| %rmai/clememtpeﬁty]- i) = dleﬁoles, ,2[2 9334 &l ar,

CH=CH CH= N=CH N=CH,
CHEN- %N%ﬁﬁi%%md @rc%eﬁ%@tg do@@8h1 mqtbywropyi 1- ethyl -2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for
example, trifluoromethyl. A also denotes cycloalkyl.
15 Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyi or cycloheptyl.
A therefore preferably aiso denotes cyclopentylmethyl, cyclohexylmethyl,
A very particularly preferably denotes alkyl having 1,2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, sec-butyl,

20 tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-
ethyl.
OA preferably denotes methoxy, trifluoromethoxy, ethoxy, propoxy, butoxy
or tert-butoxy.

25

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,
N*(-0")=CH-CH=CH, CH=N"(-O")-CH=CH, CH=CH-N'(-0")=CH,

30 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
and/or OA.

35 . ,
X-Y-D-E denotes, in particular, 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,



10 15 N (-0 )=CH CH=CH, CH=N (-O)-CH=CH, CH=CH- N (-0')=CH,

CH=CH CMAM3Q05473201 i n which the H atons of the -CH gro@§§/w5@®083
substituted by Hal (pref- erably For.{d), A (preferably nethyl), OH
and/or OA. R preferably denotes Hal or -C=C-H, in particular Hal
(preferably F or CI). R2 denotes H, Hal (preferably For d) or A
(preferably methyl). R3 preferably denotes 2-oxo-1 H pyridin-1- yI,

2-ox0-1 H praziach: (ZH»-C‘H A3ME=NB{- @e)tcﬂbm clm*cl%rmomecel idin-1-yl,
2- oxo-1, 3- oxa2|nan-3-y , -oxonnrpho- I n- -y ,

2- oxot etral(;‘ﬁdFGbinHﬂNiHDJ, yl, 3-oxo- 2H— pyridazin-2-yl, 4-oxo-1H
pyridin-1-yl, 2-o0xoi azol i - 1- r |cularly
pr ef er abl y 1P Wileh § mp"ic’fj[ ?ifdtbe h‘ﬁrgf@UB%?ﬁi’otg%g Ipﬁztgt%ilbyﬁlﬁlf tofpounds
of the for % r@%l’h o es and therefore occur
in vayi ousrBsf‘%@rye%FSEg: % rﬁfé‘r? 9 e%o?rr”u?‘l‘ ?'eg)tnp{:om passes all these
forms. 20 25 Correspondl ngly, the invention relates, in particular, to

t he corrpounds of the formula | in which at | east one of the said
radi cal s heR' prederably denpies-Hal@rr-EeCabain mculﬁdl-laé(wefembw oB6he

f d f [ 1
D o G oL BT A PGSy T O 19, o e
di cal h df
a1 ol o ok CERLBRY ey SRS SR W NB IR agh6tod o

denot¥s Hal pip@Adint i XeROEYrfDlidien iyh 2-ki>C3-Oktetihtn 1S & Chaidrpho-
CH=N- CH=CH, CH=CH N=

CH CH=N
NH(- O' ) =CH- D@, 2 wt@@@@mm@ml@mrhyt @wm—%ﬁfﬂ)mﬁazm -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-yi.
15
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.
20 _ ,
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 !a to Ih, which conform to
25 the formula | and in which the radicals not designated in greater detail

have the meaning indicated for the formula |, but in which

in la R’ denotes Hal or -C=C-H;

30
inlb R’ 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, CH=CH-CH=N,
N=CH-N=CH, CH=N-CH=N, N*(-0}=CH-CH=CH,

35



15 in1eR3 20 25 in IfR3 in IgX-Y-D-E 30 35 PCT/ EP2005/ 000083 -12

CH=N (-V@D)208476281 CH=CH- N (- O0')=CH, CH=CH CH=N (-O'),POQWERMBHBS,
CH=CH CO-NH, CO- NH- CH=CH or CH=CH-NH-©9_ in which the H atons of the
-CH groups nmay be sub- stituted by Hal', A, OH and/or OA; 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 (-O)=CH CH=CH, CH=N+(-0O")-CH=CH, CH=CH N+(-0O)=CH,

CH=CH- CH=N#(- O-) or  NH- CO- GHR(-O-OMEGR, ERR-AMA'pT)=dH he - CH groups
may be sub- stituted by Hal, A OH and/or OA; denotes’ 2-oxo-1 Hpyridin-1
-yl, 2-o0oxo0-1 H pyrazin-1 -@H=CH-Gali{per)i NHCO-ZH=CHoxopyrrolidin-1-yl,
2- oxo-1, 3- oxazinan-3-yl, 3-0 |i p-4- 2- gxot et r ahydr,o-
pyrimdin-1-yl, 3-oxo-2H péﬁ‘ﬁgﬁf‘ﬁ;&? { 604[\%{29?42 B{/ﬁ'&acﬂ"‘?\h%co

2- oxoi m dazolidin-1-yl or 2: | {REMPZ}A . cdgn )

2-oxg- 1H-pyridin-1-yl or S%O@Q%rtgﬁol-??tnq}ﬂ? i’f ?Hedeén*gt @'ts"%éﬁa:”@l EEIEBPI

N=CH CH=CH, CH=N-CH=CH, CstitGteédNbEHal G=OH &erdi7dk OAN-CH N=CH, CH=N- CH=N,

N (-O)=CHCH=CH, CH=N (-0')-CH=CH, CH=CH N+(-O)=CH or

CH=CH CH=N+(-O), in which the H atons of the -CH groups may be

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,
10 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-
15 stituted by Hal, A, OH and/or OA;

in le 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-
29 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;
25

in If R® denotes 2-ox0-1H-pyridin-1-yl or 3-oxomorpholin-4-yi;

inlg X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH,
30 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,

35



substityte OH and/or OGA, R denotes Hal, [ 0732

PCT/ Eng%%?‘&g’\ébgg{ -13 5 10 15 20 25 30 R2 denotes H gg?m%;nog(goq@
denot es 2-oxo-1H pyridin-1-yl, 2-oxo--113+pyrazin-1 - yl,

2- oxopi peridin-1-yl, 2-oxopyrrolidin-1-yl, 2- 0X0- 1,3-oxazinan-3-yl,

3- oxonor phol i n-4-yl, 2-oxo- tetrahydropyri m' di n 1-yl,

3- oxo- 2H pyri dazi n-22-yl 4- oxo0- 1H E&rl di n- , 2-o0xoi m dazolidin-1-yl

or 2- oxopiperazin-R-yl, A delesodes

lb'l’c?éﬁtﬁed branched or cyclic alkyl

hav- 1-10 C at whi ddi

api aced by F andl b ehl or | ndienates adirer Latwridi-Tob 2 BSTHIERR e v- o
denot es CHeCH- CH=CH, N=CH- 1 CHRChRGHEN,
NSCHE NoCH OHEN GHEN, | No(. O )5_‘3&%%*'9“@' % E%‘%i-"dwﬁéﬂ? FEOREE

CH=CH- N ( -

O )=CH or CH=CH CIﬂI\E;(ox@Z)nanHB}yWI& «t)knmbmhldlla-t%yl‘p?m‘xot he - CH

groufs may be substituted by Hal, OH and/or denot es
denotes H, Hal or A R3 denottéﬁ'abquﬁy'_’l'lrﬂqj?ﬂl ﬂr?lolﬁoﬂH‘(PrY”Qa%iQ rphol i n-

4-yl, A denotes al kyl having 41%@“&8#@”3‘6% va‘%"%"ﬂf“%%“ mH@Q cg.e{lot es F,

a, Br or | ; and pharnmaceutica I'ves, "sol vates and
st er eoi soners 0x0p|peraz|n 1_y}
A denotes unbranched, branched or cyclic alkyl hav-
10

15

20

25

30

35

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 th 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"(-O)=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,

R denotes H, Hal or A,

R® denotes 2-oxo-1H-pyridin-1-yl or 3-oxomorpholin-
4-yl,

A denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms.

Hal denotes F, Cl, Bror i,

and pharmaceutically usable derivatives, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds of the formula | can preferably be obtained by reacting com-
pounds of the formula Il with a chloroformate derivative, for example 4-



t hereof,,including m xtures thereof in all ratios. 35 Conpounds of the

f or mul a WO gens/op32et er abl y be obtai ned by reacting com paavEReasfootose
formula Il with a chloroformate derivajjve, for exanple 4 WO 2005/073201
PCT/ EP2005/ 000083 -14 nitrophenyl chloroformate, to give an internedi ate
carbamat e, and sub- sequently reacting this wth a conmpound of the formula
[11. 5 10 15 20 25 30 35 The reaction is generally carried out in an inert

solvent, i hikrBenandeARIBIAnataNcAgLe o AR RAERLbAE(LLAR Jupan &l Kal |

or al kaline earth 'netal Lydr oX- carbonate or bicarbonate, or another

salt of a vesjueatydeadtinghthimithia compoahd aff tmefeanlaiinet al s, preferably of
potassi um sodium calciumor cae- sium The addition of an organi c base,

such as triethylam ne, dinethyl- aniline, N, N -dinethylenedi am ne,

A y! am : . ! A e
DY es e rHitatibfiis dehefalffeattld 38} fy an PRAFESLO% Rl Ges8REs pt o
reaction tespacidtbingingsaduriteeficbusn Akafng aé%éﬂgxme]tél Haryeen 20 and

130, particularly preferably between 60 and ) anpl es of "suitabl e
i nert sol vdéscaipenatedeokigapmnate seranaibehesthokba weastaoid efithesalkali or

b , . chlori d. hyd , h
Crtant or oertAER St BEAR, Pt i AL BTN SR B telskAaEr ok or o form
or di chl or ei@hhIRE;adwlittsNef &n ofysiic BasBESANLS tricthi1aRRle di@%@fﬂpa- nol

n-propanol , n-butanol or tert-butanol; ethers, such as die et her,

di i sopt opylandinesN,N-gimethyterediamine Prflinerordjuinaling; isghlgoaluitableer s, such
as ethyle | yeol onet hyl or nonget hyl ether, ethylene glycol

di met hyl Zfﬂﬂq%ﬁ@g Qmﬁ@)qongﬁ{%‘ﬁé‘sﬁeds r %%Ct'ﬁﬂém@ Qﬁ“"’@@ﬂeﬁ%ﬁ\é; ani des,
such as aGRinafad8gRd 4 fb ' ' ;
nitriles, suchmsggnggg{%éﬁlrt%g% Siuﬂﬁgﬁl{pggésﬂ?és%%é@é%?@?ﬁ@%ﬁl f oxi de
(DVBO) ; carledn, dormally between 20° and 130°, particularly preferably between 60

15 and 90°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

0 such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-
form or dichioromethane; alcohols, such as methanol, ethanol, isopropa-
nol, 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, ethylene glycol dimethyl

25 ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-

30 pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-

tate, or mixtures of the said solvents.

The starting compounds of the formulae 1l are generally novel, those of the

35 formula Ill are generally known.



sul fide; carboxylic acids, such as formc acid or acetic acid;, nitro com
pounds, wochosas3201t r onet hane or nitrobenzene; esters, ualem@sosapbiyss ace-
tate, or mxtures of the said solvent Sq The starting conpounds of the
formulae Il are generally novel, those %f the fornula Ill are generally
known. WO 2005/073201 PCT/ EP20051000083 -15 5 10 15 20 25 30 Conpounds
of the fornula | can furthernore be obtained by reacting com pounds of

e o MaurCotpghBs RS WA catuftBE o B ol £BF Heinghoiener 2! 1Y

carried out Tn"an rnert Sso resence o ndi ng

agent, prefgguridsyofathedbkalla Nwﬂhb@hpwr@ardfhhmﬂulhwmx— i de,
carbonate or bicarbonate, or another salt of a weak acid of the al kali or

al kal i ne eaFh& reaati@nsis ganerally:garjedoupin as dnerisolyeat, mﬁhecsan%eum of cae-

sium The addi ti f a rie i met hyl -

a1 ner pyih aritebipfing Rodt ARl & B A et FRATNETHE on < ne
condi T on_s idaelarbonatd 8ABIcaPhondtaEor én&ﬁbl"@&!'ﬂoﬁa f»«%’ék@did‘b?ﬂwé‘ﬁﬂlaﬂﬁr days,
the reaction tenperature is between about 0 and 150, nornally between 20

and 130. Exaikplllrtesealﬂhsueﬂawalmeﬁenably o@pbmmuwnascmlmml; ealcnUmmr caaf bons,
such as hex-, ?_,& et r.ol eu%et her , . nzene, tol uePIe or, Xy

ehl or | nat edSHJY foma! a6 UaeAS BESPLANSR BetHNERGInG. dimbihyl-
1,2-dichl Or%ﬁﬁﬁ@ ricne PPHUSUC CrWagreatI%d gs’fa\ﬁﬂ{rﬁﬁ@f ?ferﬁbﬂam on the

di chl or onet hane: coho I Sopr opanol ,

n- pr of&nol , condhidrnasedrtheeetetion tmelis betbhesrs a fewahinatesiand hyldayet her,

dii sopropyl ether, tetrahydrofuran (THF) or dioxane; glycol et hers such
as et hyl enethgi rpasiiondempgtatyre isbatwrea@bput 8F aad 168RtIIMally pebvesn et hy!
gl ycol), et J%E{g gbycol di ret hyl ether (diglyne); ketones, such as

acet one or A ‘am des, such as acetam de, dinethyl acetam de or

di met hyl formam de (DVF); nitriles, such as acetonitrile; sulfoxides, such

as dimethyl sulfoxide (DMSO); carbon disulfide; carboxylic acids, such
as 15 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
20 ether, diisopropy! ether, tetrahydrofuran (THF) or dioxane; glycol ethers,
such as ethylene glycol monomethyl or monoethyl ether (methyl glycol or
ethyl glycol}, ethytene glycol dimethyl ether (diglyme); ketones, such as
acetone or butanone; amides, such as acetamide, dimethylacetamide or
25 dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as
dimethyl sulfoxide (DMSQ); carbon disulfide; carboxylic acids, such as
formic acid or acetic acid; nitro compounds, such as nitromethane or nitro-
benzene; esters, such as ethyl acetate, or mixtures of the said solvents.
30
The starting compounds of the formulae IV are generally novel, those of

the formula V are generally known.

The starting materials may, if desired, also be formed in situ by not isolat-

35 , ,
ing them from the reaction mixture, but instead immediately converting

them further into the compounds of the formula |.



formc-acid or acetic acid; nitro conpounds, such as nitronethane or
nitro- WwennenEsz|@sters, such as ethyl acetate, or m XxtpreBpRbsbiessai d
solvents. The starting conpounds of tqg formul ae 1V are generally novel,
those of the fornula V are generally 'known. 35 The starting materials
may, if desired, also be formed in situ by not isolat- ing themfromthe
reaction mxture, but instead i mediately converting themfurther into
t he conpounds of the forrmula I. WD 2005/073201 PCT/ EP2005/ 000083 -16 5
10 The conpounds of the formula | and also the starting materials for
their prepheabspoaids of theddehliladnandarRpahe didnyingehiteds skepMeiper se, as
described in the literature (for exanple in the standard works, such as
Houben- W\eyPrepasatier are,de adgitipm ipseprrad themethqdesk ioyds perf seragani ¢

Chem st CGe . Thi - Ver | Stutt i d ti
condt | ons OGP N R TSR b E Th e elebedl Bofisnstebs e can
al so”be nmadguBepavel), WAEthBRER der OAFamSEhste CHBGD [f@l@ﬁ]d&%tofr@n@%f;ngq‘gd here

in greater detail. The invention arso relates to'the Inter
conpounds GhetrigtrflofGaarg-THieme-idr&f) Stuttgamhitc be2Fedi8e 3nd¥r Yedtiondenot es

CH=CH- CH=CH, W&CH_ CHzg:: gEN- CH=CH, =~ CH=CH N=CH, CH=CH CH=N, N=CH N=CH,
CHEN- CH=N, COngitiens ar eorNyitabs forticpisen reactias=GlsasrTo, in
oh Ch e, SsARBBIe BB o g ABSr B8 vRHOR b HoERenfdntBherds

in greater detail.

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

15
N
R? )\[/IIE
\O\ */”L L -1
20 N~ O
H
in which
X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH, CH=N-CH=CH,
25 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 or
CH=CH-NH-CO,
in which the H atoms of the -CH- groups may be substituted
30 by Hal, A, OH, OA, A-COO-, Ph-(CH,),-COO-, cyclo-
alkyl-(CH2),-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,
25 Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-

stituted by A, OA, OH or Hal,



al kyl - (CH2) , - COO-, A-CONH-, A-CONA-, Ph-CONA-, N3, NH2, NG, CN, ,COOH,
CO0A, ConHmosmOBK, CON(A) 2, O allyl, O propargyl andPGT/F@lQﬂéﬂﬂmpn Ph’
denot es phenyl which is unsubstituted nono-, di- or trisub- stituted
by A, OA, OH or Hal, WD 2005/073201 P / EP2005/ 000083 -17 5 10 15 20 25
30 35 R denotes Hal, -C=-CH, -C=-CA OHor OA A denotes unbranched,
branched or cyclic alkyl having 1-10 C atons, in which, in addition, 1-7

H at ons ma)R1be r epl agfeqlo?%s Hal agd./ g@; rAr@Fd—llad) denot es F, d, Br or

|, n denotes 0, 1, ereo Preference is given to

the intermeyiate conpmmdss Qﬁbthhbdrmdn@hédol cycllt: sRkiidiaving’4BHECdenot es
CH=CH CH=CH, N=CH CH=CH, CHEN-CH=CH, CH=CHN= CH=CH- CH=N, N=CH- N=CH

or CHEN-CHEN, in whigdemshin whighoifsadditionel -Ydﬁwt@mélmy hayeplaced Byt i t ut ed
by Hal, OH and/or OA-R QF s. Hal , A denotes unbranched, branched or
cyclig al kyl having 1- 989€" CHWE: i n which, in addition, 1-7 H atons may

be replaceqqlly F ani{iot&dFou sy ol denotes F, d, Br or I, and salts
thereof. Particular preference is given to the i nt er medi at e conmpounds of
the for- n denotes 0, 1, 2 or 3,

and salts thereof.

10 Preference is given to the intermediate compounds of the formula |I-1

in which

X-Y-D-E denotes CH=CH-CH=CH, N=CH-CH=CH, CH=N-CH=CH,
15 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,
20 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|,
25 and salts thereof.
Particuiar preference is given to the intermediate compounds of the for-
mula 1-1
30 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,
35 in which the H atoms of the -CH- groups may be substituted

by Hal, OH and/or OA,



mila I k-1 in which X-Y-D-E denotes CH=CH CH=CH, N=CH CH=CH, CH=N-CH=CH,
CH=CH Na@-2008B#3@H CH=N, N=CH N=CH or CH=N- CH=N, i n whech/erbesiomedns of
the -CH groups may be substituted b_y1é-|§l, OH and/or QA, WO 2005/073201
PCT/ EP2005/ 000083 -18 R denotes Hal, "A denotes al kyl having 1, 2, 3, 4,
5 or 6 Catons. Hal denotes F, d, Br or I, and salts thereof. 5 10 15 20
25 30 35 Pharnaceutical salts and other forns The said conpounds according
to the invegtion candepotsePaln their final non-salt form On the other
hand, the present invention also enconpasses the use of these conpounds
in the form of their denotesakkyt hadhyyl, 2cd3ehtS cabl@atahss, which can be

derived fr vari ous QOrgani I norgani ¢ acids and bases by procedures

known in tﬁ'glart. Phéjreﬁ'g’g‘%fu?i gglcbryora{ccept able salt forms of the conpounds

of the for 'Eﬁ'dasdéits%ghéd?r t he nost part prepared by conventional nethods.
nd of t

| f the conpou e formula | contains a car- boxyl group, one of its
suitable salts can be forned by reacting the com pound with a suitable

base to give the correspondi ng base-addition salt. Such bases are, for
exanpl e, alwﬂﬁﬁ%@éﬂﬁ%mm ng potassium hydroxide, sodium
hydron o 14 MR 53 WS SRR YRR 0"
exanpl e potnadssaiorin O e othér Badd URePsreBeNt Moenidiflalshadr comspsaani ¢
base%’o suc?hg Esg Iol?%tlasdé ggfnpglu%g ?nn&leafrgrr?weofe}tﬂceiirlr)l_hg'rsrggczlaijtically 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
15 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
20 hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are
25 likewise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
30 other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
3 bate and the like. Accordingly, pharmaceutically acceptable acid-addition

salts of the compounds of the formula | include the following: acetate, adi-



glutamne. The alum niumsalts of the conpounds of the formula | are
li kewi s&v@ 2OS@@RA! | n the case of certain conpounds of PEREPEISHN0E3 |
acid- addition salts can be formed by {fgeating these conpounds w th
pharma- ceutically acceptable organic and inorganic acids, for exanple
hydrogen halides, such as hydrogen chloride, hydrogen brom de or

hydr ogen i odi de, other mneral acids and corresponding salts thereof,

such as suldaeealgirdté) aiginate, aéptial berruhté hserizekesulfortatal(bysylatend
nonoar yl sul fonates, such as ethanesul fonate, toluenesulfgnate and

benzenesul fysidfase, bisalfite neromide Jautyete.sarapberate sanpnssfenpte atans

t hereof, such,kas acet at trifluoro-. t |

succi nat e, WH‘?H‘E@?” %nf(ze'ﬂ%"to enedy ecﬂt%‘l@,c%}ggdcpﬁ%%iéf?é&gﬂgpet’ @Iﬁ??(e.
Accor di ngl y; ; ' b tdvisufBte, @Mdriesel- t he
conpayinds oqattgﬂglh?g%dﬁ %Pﬁgﬁgﬂﬁéﬁcﬁ%ﬁ ng: IyFascet aete, adi WO
2005/ 07320 foR&lE, FRPaOAte) galketerated(fion onudc 20id)sgaactsmnade egluadgi nat e,
argi nate, aspartate, E)Henzg?t e

. D | fonat e (besyl at bi sul fate,
o1 SulTi e, TASARGRE. SHGPNALS SNSATIAer GY CEroB IO, PV BIHEIN At r y1 ot b,

honr o, efisaens iptanct r%ﬁnﬂ&,ﬁgg@ﬁ,ﬁ&@ém&%ﬁmk@ uco- nate,

di hydr ogenphosp I'ni trobenzoat e, ate, et sul - fonate,
fumarate, dsbatderaydro(ddiden ¥hydoxgethdhesglfdrate viodide;, sethjboate, iso-
hept appat e, gluconate, glutamate, glycerophosphate, hem su%%iapate,

|
Bem’ sd faL ebutieate dastate, laptobitaieema tﬁ*{)@‘@éﬁ%,"ﬁ? GehIBRNEE A ydro-
butyrate, || ERHsARaIE sHERERRNGHORIE e Rt Toct et Reh I RBLENMA °. 1 SO

met aphos phaggateNBirtpesalkbhesaichatepiibotiztezoivtte, oxalatbysiesgepalms- phat e,
2- napht hal enesul fonate, nicotinate, nitrate, oxalate, oleate, palmo- ate,

pectinate, ale; pattinate, pprrafatedbeaylacetiphémiiepyiaprippate, PRasRIHEL e,
phosphonat e,y AN Sonthufatd Bt tHSHRbelHot TEBFERRANS résthiEtdd | cti on-

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron{lll}, iron(ll), lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
20 salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium,; the alkali metal salts
sodium and potassium, and the alkaline earth metal salts calcium and
magnesium. Salts of the compounds of the formula | which are derived
25 from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion ex-
changer resins, for example arginine, betaine, caffeine, chloroprocaine,
30 choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethyl-
piperidine, glucamine, glucosamine, histidine, hydrabamine, isopropyl-
amine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
3 piperazine, piperidine, polyamine resins, procaine, purines, theobromine,

triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-



Furthernpre, the base salts of the conpounds according to the invention

i ncl ude vah Wik amoni um cal ci um copper, iron(ll| cTEP20S abdoss
lithium rmagnesium manganese(ll1), nanganese(ll), potassium sodi um and

zinc salts, but this is not intended4“% represent a restriction. O the
above-nen- tioned salts, preference is given to ammonium the al kal

netal salts sodium and potassium and the alkaline earth netal salts

cal ci um an magnesi,u Sal ts of the conpounds of .the fornmula | which are
deri ved fﬂBWrB%&’F%’E%P?@B{h’V'”&@BB}ei'B? 'flﬁgEHﬂé"%@r{lqtcﬂ%pedﬁféé%s i ncl ude
salts of peprERERNt aTBERRHBRY and tertiary am nes, substituted am nes,

al so including naturally occurring substituted am nes, cyclic am nes,
and basic ion ex- changer resins, for exanple arginine, betaine,

caffeine, chloroprocaine, choline, N N -dibenzylethylenedi am ne

(benzat hi n&omBPUYES ghihe, pragenLinveqlien Wi aamiain basieniiiagen o)

2-di et hyl angii e~ fli L NQx I th | anmi

et hyl ened; S D ORUEsica B8 BB R KRG boENS sy ok e ClpBiLieine.

gl ucosami neded)ifet extimple Mty betmiyh &soprePARRYert-BA Nehlofiddl asBirige | YSi ne,
megl um ne, N nethyl-D-gl ucam ne, norpholine, piperazine, piperidine,

pol yani ne ra&iindidep diEairaalkyLsuliates, fohexdmpte dieethyl; dietihd modatiame|

bCT! EPb005/ 085547 CoT oAV LP SIAASe [ PR R B olAUMFVAEY bt
thi s 1i0s notanidniteadedhloride! BRIMARRMEnPiOHRRE: Gl A9NC, T Jlkphafifledxop0 39

Conpounds of the present invention which conta bas I trogen-con-
t ai ni ng gr cxgspabebaylghioride and phesetiyl bgenide. Botthwaser( 8nd G4) al kyl hal -

I des, for ex le nmethyl, ethyl., isqpropyl and tert-butyl chloride,
brom de . andda CAEPaRdE dcesding e Ha VEpURD oppbegkarples s ngEHeh
di et hyl ang,gianyl sulfate; (G o-Cl8)alkyl halides, for exanple decyl,

dodecyl, lauryl, nyristyl and stearyl chloride, brom de and iodide; and
aryl (4G - C4) al kyl halides, for

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
20 glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-
rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.

The acid-addition salts of basic compounds of the formula | are prepared
25 by bringing the free base form into contact with a sufficient amount of the
desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt form into contact
with a base and isolating the free base in a conventional manner. The free
30 base forms differ in a certain respect from the corresponding sait forms
thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts other-
wise correspond to the respective free base forms thereof.
35
As mentioned, the pharmaceutically acceptable base-addition salts of the

compounds of the formula | are formed with metals or amines, such as



exanpl e benzyl chloride and phenethyl brom de. Both water- and oil.-

sol ubl e wonpasars®iaccording to the invention can be pre?pamedousmnm3 such
salts. The above-nenti oned phar maceutlf.lal salts which are preferred

i nclude acetate, trifluoroacetate, besylate, citrate, funarate,

gl uconat e, hem succi- nate, hippurate, hydrochloride, hydrobrom de,

| set hi onate, mandel ate, ne- glumne, nitrate, ol eate, phosphonate,

pi val ate, tﬂﬂéme%@%b%m i 8arth AéGis StbigahR arﬁwﬂgggﬁﬁfbﬁéb%&am

tartrate, | omal at e, tosy ate and tronet h- "am ne 'S IS not
i nt ended toarreecﬁUm:anpomss&ﬂn,rmagnemumThnd galcilimderefemed sagdric of basi c
conmpounds of the formila are Erepared by hringing the free base form

i nto cont ac@Mifasarg NlN fq"é?wet Mﬁdlammeh@qomweéae Qinecausi ng t he

r caoner at cciBy RAAgng, ST ERpAS NS e g dirusRaRet I7

i solating the free base in a conventional manner The free base forns
differ in a certain respect fromthe corres ond| ng salt forns thereof
wi t h r especThe baseradditiorpsaits efacigicaeenpa agt@mmventiqn Bfe pol ar

sol vents; for the 0SEes nt| ve sal.ts ot her-
wi se corr esPERATed Pg'ngglgp@'&f}%appégnﬂégg Cfoé‘%\h,\@ “f'{ve? ﬁlme'&g nent i oned,
t he phar nac ,@da%g t f ESHRPUNds of
t he 1Por mul a&r%grﬁguf ﬂgr rre% Wt s%e?’?%g ﬁﬁgrﬁ)mﬁﬁ{sﬁfgtheggt\r}\%am%/ 073201

PCT/ EM2005/ G510418R8anndr] Thelfkes acidedaal se eegneratet ibycragingithessalt foror

organic amnes. Preferred netals . are sodi pot assi um nesi um and
cal cium Pr '@erﬁ@@@cbwgarﬁrbac'ﬁrﬁ'\ﬁjﬁo'é?@g l(h?\lyreﬁlaﬁdm E?ﬁ‘ﬁﬁf’gﬁ%g‘érﬁlﬁ”ﬁe
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sal ts of acislt forAPerasisvitic Epéichd ¢artdih hiysicanpropert@se suct esalo&ﬂ by
bringing the free acid forminto contact with a sufficient
15 bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,

20 the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochloride, but this is not intended to rep-
resent a restriction.

25
With regard to that stated above, it can be seen that the expression
“pharmaceutically acceptable salt” in the present connection is taken to
mean an active ingredient which comprises a compound of the formula | in

30 the form of one of its salts, in particular if this salt form provides the active
ingredient with improved pharmacokinetic properties compared with the
free form of the active ingredient or any other salt form of the active ingre-
dient used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a

35 desired pharmacokinetic property which it did not have earlier and can



amount - of the desired base, causing the formation of the salt in a
conven- wo zoes73zenner . The free acid can be regener at edcoErhosogiosy t he
salt form into contact with an acid isolating the free acid in a
conventional man- ner. The free acid fdrns differ in a certain respect
fromthe corresponding salt forns thereof with respect to certain
physi cal properties, such as solu- bility in polar solvents; for the
pur poses of [\ JAV. ' : r - W\ nd to
t he respecteiveg dr\%eﬁgg?@o?érrrs ;%e?ﬁﬂéépl aa%gg E%ﬁﬁf‘é& g@@%ﬁ#ltﬁéqﬂo t he
i nvention guedientwithoespédtdo isrthegrprutic effidadly inshe dpap! e of form ng
pharmaceutically acceptable salts of this type, the invention also
enconpasses nultiple salts. Typical nultiple salt fornms include, for

@ 20g um asenppid sEURERRAMR LocdiFeT e ot haioe shiafSuR G
restrictione thiit mmmﬂsﬁmtn@hnawwﬂc@emy odclF M vBRoSSERabtIAL t he

expression "pharmaceutically acceptable salt™ in the present connection
i s taken tonemetimsn Theyican thapfod exist wracemioapini cptically aotipoforth. of t he
formula |l in the formof one of its salts, in particular if this salt

f [ t ti ' Lent with i d ph Ki net |
b opert 1 es Sasp Ui aramaraiEdl frbdiasihe BredhatsarSa ORIt tNer any
ot her salt cbﬁiﬂ&f?fdstéh%o?&ihg‘(@ th@gHvntidh ?ﬁ%&lﬁ%ﬂ PRy 15 dedifsble to

phar Afceut i cal 'l y acceptable salt formo e active” 1ngredient can al so
provi de t hiusedbeierantingressli larthesercasés, the restd grodectvartdven thedsionee-

phar macoki netic property which it did not have earlier and can WD
D005/ 07320 Hides cEP A spRBRBINt spapljmera cempoyrds byvdemicai@nce on the

phar macody ' | ' ks [ ] I tQ |

t her apeuti @ﬂg}@?kg%ﬁtsphéﬁ ﬁ?%%%iﬁ%p%sﬂg?@%d%t@% a@éﬂ%ﬁ}ﬁﬂoﬁﬂéf&?ﬁf’ t he
formul a | ascuctliindhéeyhthesigiventi on may be chiral owing to their

nol edygl ar structure and may accordingly occur in various enantio-

In the case of racemic amines, diastereomers are formed from the mixture
by reaction with an optically active resolving agent. Examples of suitable
resolving agents are optically active acids, such as the R and S forms of

tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,

20 malic acid, lactic acid, suitably N-protected amino acids (for example N-
benzoylproline or N-benzenesulfonylproline), or the various optically active
camphorsulfonic acids. Also advantageous is chromatographic enantiomer
resolution with the aid of an optically active resolving agent (for example

25

dinitrobenzoylphenylglycine, cellulose triacetate or other derivatives of

carbohydrates or chirally derivatised methacrylate polymers immobilised
on silica gel). Suitable eluents for this purpose are aqueous or alcoholic
solvent mixtures, such as, for example, hexane/isopropanol/ acetonitrile,

30 for example in the ratio 82:15:3.

The invention furthermore relates to the use of the compounds of the for-
mula | and/or physiologically acceptable salts thereof for the preparation of
a medicament (pharmaceutical composition), in particutar by non-chemical

35 methods. They can be converted here into a suitable dosage form together



meric forms. They can therefore exist in racemc or in optically active -
form SiWeeHWHE3IMMar naceutical activity of the racenat PETEP2BASHOIMEE SoNer S
of the conpounds according to the inygﬁti on may differ, it may be
desirable to use the enantiomers. In these cases, the end product or
even the interne- diates can be separated into enantioneric conpounds by
chem cal or physical neasures known to the person skilled in the art or

even enpl oygith aweaesw@hel %!Hhﬁq@w}irﬂ%’r' @m.LmL MexeEiprmt of aamam Snd1T nes,
di astereonmers are formed fromthe mxture by reaction with an opti cal I y

active resotiesireg, dyeambimtintpwdl ook ayunombiugther astiveyingediertst s are
optically active acids, such as the Rand S forns of tartaric acid,
di acetyltartaric acid, dibenzoyltartaric acid, nandelic acid, malic

acid, lact '?hé%x%mﬁgg%§5%@5f§F&ét §‘t<§’fh i Meﬁ&'%?né isth E%I%EE{ nd¥

benzogl prol i ne or ony proli or t ar| us optircally

active cangirapsuhd ofitlee &oritida [ and/or pthaambegetiva! ltsabmdnmﬁange@,phl c
enantionmer resolution with the aid of an gptically active resolving

agent (for $N¥atesandislereqispmersinaseeinincidiog mixtuges thererfdnalliraties.at e or
ot her deriv raI |y derivatised nethacrylate
pol yners |ﬂ%@%?§ﬁﬁ2§ ly %’g‘f'@gwsdéﬁéﬁf?gf%ﬁﬁ abl e eluents for this purpose
are aqueous or alcoholic solvent m xtures, such as, for exanple,

hexanfél sopropanol / acetonitrile, for exarrpl einthe ratio 82:15:3. The
i nveni?on fBhateaceutical formustions carebe adnunistared do th tontmsofatosaige f or -

O oL RhEh o B SEA A B o DS RPert BB ot a
o et g SRS e Py
one solid, eéiaply d ragts 3009ag) partiquiady prefiepatin® rag tadj00\agtofendomk f
?25'2516 35 ggpé&?ggg‘&dmg to tthe |(r)1cgntlon rcrilc)arpgnzi#\E;tohnetrheac?(;r{d\{t(laonI trr]gétggl %nt s+ 510
method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise
20 a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active ingredient. Furthermore, pharmaceutical formulations
of this type can be prepared using a process which is generally known in
the pharmaceutical art.
25
Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
30 vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes which are known in the pharmaceutical art by, for example,
combining the active ingredient with the excipient(s} or adjuvant(s).
3 Pharmaceutical formulations adapted for oral administration ¢can be ad-

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



The invention furthernore relates to nedi canents conprising at | east one

conmpoungy@ipotm2bor mul a | and/ or pharmaceuti cal |y usabpergetiosadtoses,
sol vat es and stereoi soners thereof, ingluding mxtures thereof in all

ratios, and optionally excipients and7or adjuvants. Pharnaceuti cal
formul ati ons can be adm nistered in the formof dosage units which
conprise a predeterm ned anount of active ingredient per dosage unit.

Such a uni L f g&ggm ; ; ref- 1 ngto
700 ng, paioto%rgrgwr%@g Se’réa}ﬁyy rr'tg%%’éf%bdm 'b%oc%]egug(%ﬁ}%ogoﬁ%g%cor di ng
to the invégtidenedibtte e @rdvamfeodssti dil-inrwategditieid, erhbigionsedrhod of

adm ni stration and_ the age, weight and condition of the patient, or

phar maceut WHEr-ropilifgidi FRYISKES- be adninistered in the form of dosage
units which conprise a predeterm ned anount of active ingredient per

dosa unit. Preferred dosage unit fornulations are those which conprise

a dai'ly dosmuel fdradiarfisiecin e d3d sRdrafadiiistratin iA theF6@s BPRAEREL f ract i on
t hereof of an active ingredient. Furthernore, pharmaceutical formulations

of this tympecaasulseths eplivetharediegt eoppobesiscathbe igombingrhwithlanonahown in

t he pharmaceutjcal art, Pharmaceutical formulations can be adapted for
admi ni st r afOBHOg AT phagEarodiFaly e hpabl el aRie R uABeS & or al

(i ncl udi ng Hupae, Sthahlllglyter@dater ARFIHR likeN PR ders QRS B?épa(réﬂ‘%}yl*d! ng
buccal , sublingual or transdermal), vaginal or parenteral (including
subc paneommmmnﬂlagﬂbetﬂompoumtha'euktmlﬂe fioe dize andenikial)it with RBods. Such

formul ati ons can be.prepared using.all ,.processes which are kpnown in the
ohar maceut PRAMMICEUNGA SGIPERLERAMBINUtES iR STREAR MaNAer. SYeh aseidi ent wi t h

the exci bi eibfiie Ohn BHIUK BAHIH o ABALHEE SUoF BlaPIdTUtALH M madaRE od for

oral adm nistrdtron can ad- ‘mnistered ‘as separate units, as, for
exanpl e, cdplavas, presemphtetes disp@rAGHA/AZOM AYUKeEZ0OS pOHM3 - 24
powders or granul es; solutions or suspensions in agueous or non-aqueous
|'i quiids; edi ble foans or foam foods; or oil-in-water |iquid enulsions or

wat er -1 n-oidadd full dreHMRic@ADy prepBring agfbwder mixture as described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the

20 powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-
ment after the capsule has been taken.

25
In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for

30 example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium

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

thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the iike.



25 30 35 Thus, for exanple, in the case of oral admnistration in the .
f or m of wap tewBloesze; or capsul e, the active-ingredi ent coppemedisesIsde
conbined with an oral, non-toxic and armaceutically acceptabl e inert
exci pient, such as, for exanple, etharol, glycerol, water and the like.
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giving lumps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds

20 according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material

25 and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
30 pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers

35 :
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and



25 30 35 The tablets are fornulated by, for exanple, preparing a powder
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stearylamine or phosphatidylcholines.
20
The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
25 medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class
30 of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydi-
hydroxypyrans, polycyanoacrylates and crosslinked or amphipathic block

, copolymers of hydrogels.
5
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15 cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with
an oil-in-water cream base or a water-in-oil base.
20 . , :
Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an aqueous solvent.

25 Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

30 ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the

carrier substance is a solid comprise a coarse powder having a particle

size, for example, in the range 20-500 microns, which is administered in
35 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.
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t r ansdeswntoosdyszni stration can be administered as i ndepgmrgentofogst ers
for extended, close contact with the&ﬁpidernis of the recipient. Thus,
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m nistr t|on in which the arrier substance is a solid
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15

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

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

25 addition of the sterile carrier liquid, for example water for injection pur-
poses, immediately before use is necessary.
Injection solutions and suspensions prepared in accordance with the rec-
ipe can be prepared from sterile powders, granules and tablets.

30
It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

35
vours.
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in water or oil. 5 10 Pharmaceutical fHgrnul ations adapted for

adm ni stration by inhalation en- conpaSs finely particul ate dusts or

m sts, which can be generated by vari- ous types of pressurised

di spensers with aerosols, nebulisers or insuffla- tors. Pharmaceuti cal
formul ati ons adapted for vagi nal adm nistration can be admnistered as
pessari es, tanmpons, creans, gels, pastes, foanms or spray formulations.
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ministered as a single dose per day or more usually in a series of part-
15 doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
of a physiologically functional derivative thereof can be determined as the
fraction of the effective amount of the compound according to the invention
20 per se.
The compounds of the formula | and physiologically acceptable salts there-
of can be used for combating and preventing thromboembolic diseases,
such as thrombosis, myocardial infarction, arteriosclerosis, inflammation,
25 apoplexy, angina pectoris, restenosis after angioplasty, claudicatio
intermittens, migraine, tumours, tumour diseases and/or tumour metasta-

ses.

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

35
The invention also relates to a set (kit) consisting of separate packs of
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15 solved or lyophilised form.

The invention furthermore relates to the use of compounds of the formula |
and/or pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios,

20 for the preparation of a medicament for the treatment of thromboses, myo-
cardial infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angioplasty, claudicatio intermittens, migraine, tumours,
tumour diseases and/or tumour metastases,

25 in combination with at least one further medicament active ingredient.

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

amples, "conventional work-up” means: water is added if necessary, the
30 pH is adjusted, if necessary, to values between 2 and 10, depending on

the constitution of the end product, the mixture is extracted with ethyl

acetate or dichloromethane, the phases are separated, the organic phase

is dried over sodium sulfate and evaporated, and the product is purified by

chromatography on silica gel and/or by crystallisation. Rf values on silica
35 gel; eluent: ethyl acetate/methanol 9:1.

Mass spectrometry (MS).  El (electron impact ionisation) M*
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20 1.1 1-{(4-Chlorophenyl}-3-(4-hydroxy-2-nitrophenyljurethane 3:
3.5 g (22.7 mmol) of 4-amino-3-nitrophenol 1 are dissolved in a solvent
mixture comprising 50 ml 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
25 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 mil of DCM and 25 mi of THF. 0.25 g of Raney nickel (moist) are then
added, and hydrogen is passed in with stirring. After stirring at RT for & h,
the mixture is subjected to conventional work-up, giving 0.74 g (Y = 82%)
35

of 4; MS (FAB) m/e = 278 (M+H) ",



IS dried over sodiumsulfate and evaporated, and the product is purified

by " chr wetesnagoy on silica gel and/or by crystallisapichisp2ftsopgsiies on
silica gel; eluent: ethyl acetate/nethanol 9:1. Mass spectronetry (MS):

El (el ectron inpact ionisation) M WO 2005/073201 PCT/ EP2005/ 000083 -31
5 10 15 20 25 30 35 ESI (electrospray ionisation) (MrH)+ (unless indicated
ot herwi se) Exanple 1 Preparation of

1- (4-chl lvh+ 8- - {3 e hyl.- 4-o 3- -

ot phol i n- 4031) B 1 GPar e oRE A% Alind AR anenylmoann 1 1

HN N ("Al "pholihA-one S\&redissolded ifBNnidf BCM, 256 td\ 06 mmol) of
4-nitrophenyl chloroformate and 29.06 pl (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 i (1.08 mmol) of N-ethyldiisopropyl-
amine are added to this reaction mixture. After stirring at RT for 20 h, the
mixture is subjected to conventional work-up, giving 32 mg (Y = 18%) of
"A1"; MS (FAB) m/e = 510 (M+H)".

10

The following compounds are obtained analogously

1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[3-chioro-4-(3-oxomorpholin-4-
15 yl)phenyljureido}phenyljurea (“A2"),
1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[{4-(2-ox0-2H-pyridin-1-y!)-
phenyljureido}phenyljurea ("A3"),
1-(4-chlorophenyl)-3-(5-hydroxy-2-{3-[3-methyl-4-(3-oxomorpholin-4-
yhphenyljureido}phenyl)urea,

20 1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[2-fluoro-4-(3-oxomorpholin-4-
yl)phenyllureido}phenyl)urea,
1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[2-methyl-4-(3-oxomorpholin4-
yl)phenyl]ureido}phenylurea.
25

Example 2

Preparation of 1-(4-chlorophenyl)-3-(4-{3-{3-methy!-4-(3-oxomorpholin-
30 4-yl)phenyljureido}-1-oxypyridin-3-yl)urea ("B1")

35
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mol ) of 4-am no-3-nitrophenol 1 are d?' solved in a solvent mxture
conmprising 50 mM of DCMand 25 m of T then 3.56 g (22.7 mol ) of
4-chl or ophenyl isocyanate 2 are added, and the mxture is subsequent |y
stirred at RT. After stirring for 20 h, the mxture is subjected to

conventional wogk-up, Qi DGH098 g {98% ok 35 I\/SO(F me = 308
(MtH) . 1.2 1- (- Ami ho- é@%roxyphenyl ) -3-(4- rokhe)uret hane 4: 1.0
g (3.185 mmh 3 an ssol vedin a Bol vent mn tHre comptising 25 m

of DCM and 2251 mw,of THF. 0225 g of Raney nickel (hoi'sthHare then added,
and hydrogen Ts passed inwith stirring. After stirring at RT for 5 h,

the m xture is subjected to conventional work-up, giving 0.74 g (Y = 82%
of 4;,5M5 (FAB) rﬂe = 27%(MH) +. O, O—l WD 2005/ @73201 PCT/>E_P2005I 000083

-3251013." . 74. 2$;ng(0 36 of 4-(4- amno-ﬁ- hyl—\
phenyl )nor- p n-3-ofle b are dissol ve%xln 6 m of p‘b (0.36

mmol ) of  4-ni tOmTe < Ioroforrrate and 29.06 pl [(0.36 ngmolg of

pyri dine are sub- tsed successwely, and the mXxture is

stirred at RT for 1h9‘m’;g 36 mmol ) of 4 and 183.67 pl (1.08 nmml)
ne

of N-ethyldii soprop%J0 ed t cel r act m xture. After
stirrjng at RT for h, the ] e |s su ct _gonventi onal
wor k- Up, giving 32 ng (Y = 180/() of " H510 (MtH) " . The

foll ow ng conpounds are obtai ned anal ogousl y

waQ" N’\
BO
o)\/o

15 2.1 1-(4-Aminopyridin-3-vl)-3-(4-chlorophenylurethane 3:

1.08 g (10 mmol) of pyridine-3,4-diamine 1 are dissolved in a solvent mix-
ture comprising 25 mi 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-
20 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-Chlorophenvl)-3-(4-{3-[3-methyl-4-(3-oxomorpholin-4-yl}-
25 phenyllureido}pyridin-3-yljurea (*B0™):

336 mg (1.63 mmol) of 4-(4-amino-2-methylphenyl)morpholin-3-one § are
dissolved in 30 ml of DCM, 328 mg (1.63 mmol) of 4-nitropheny! chloro-
formate and 131.3 pl (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

30 and 553 J! (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) ™.
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15 20 25 30 1-(4-chl orophenyl)-3-(4-hyd

roxy 2- (8o p®smh3201 0- 4- ( 3- oxonor phol i n- 4- yI ) phenyl ] ur eipgalapasatybidds €a
("A2"), 1-(4-chlorophenyl)-3-(4- hyd ro:;‘(é/ -{3-[4-(2-0x0-2H pyri di n-|
yl)- phenyl ] urei do} phenyl ) urea ( A3")Y

(4-chl orophenyl ) - 3- (5- hydr oxy- 2-{ 3- [ 3- net hyl - 4- ( 3- oxonor phol i n- 4-

| ) phenyl ] ur ei do} phenyl ) urea,

(4-chl or ophenylvg43- ¢4 ArbB-di2rht rdaf 3o in-4-

Y eyt ] urgl do}'?lh'e f’ﬁ)nﬁqg('iﬁﬁ mimbh dr2Bbh 4PE Bisdohad 9% ABHPEPL s

(4- chl or quinehy283 By @©.5y2mmyph) 2f flagrizsimhiribnabdrdxgptinampph abka- 4-

| ) phenyl Jure do} henc&[2 rea. Exanple 2 Preparation of

(4-chl or 55) Ci/ ‘f and3thganixure s stires @b Tplesi2 days. The mixture

y

VD) pge%l.gg%gﬁgﬁﬁ%&%\%&ﬂgﬁ?ﬁkw 58 iRl 40 m3Tv'Ps39% 05201 - 33

MS (FAB) m/e = 512 (M+H)",

1-
y
1-
y
1-
y
1-
4-
5

The following compounds are obtained analogously

10 1-(2-chloro-4-{3-[3-methyl-4-(3-oxomorpholin-4-yl)phenylureido}-
pyridin-3-yl)-3-(4-chiorophenyljurea ("B2"),
1-(4-chlorophenyl)-3-(3-{3-[3-methyi-4-(3-oxomorpholin-4-yl)-
phenyllureido}pyridin-2-yl)urea ("B3"),
15 1-(4-chlorophenyl!)-3-(3-{3-[3-methyl-4-(3-oxomorpholin-4-yi)-
phenyljureido}-1-oxypyridin-4-yl)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-yt)-
phenyl]ureido}-1-oxypyridin-4-yl)urea.

20

Example 3

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

of

30 OH
N=C=0 H N’Q
IS o N
Cl with C(
N’\

o 0
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2.1 1-(4- Ami nopyridin-3-vi)-3-(4-chl orophenylurethane 3: 1.09 g (10 nmol))
of pyri dmee2085/@m3eiani ne 1 are dissolved in a solvent mpergpbos/6asER! i Si ng
25 M of DCM and 25 ml of THF, 1.57 gm§$0 mol ) of 4-chl oropheny

i socyanate 2 are then added, and the n"Xture is subse- quently stirred at
RT. After stirring for 20 h, the m xture is subjected to conventional
wor k-up, giving 1.0 g (38% of 3; Ms (FAB) me = 263 (MtH)'. 2.2

1-(4-Chloro i3t (s rdad3s -4 (3 I LD-4-yl)- .

phenyl | urei Eﬁ?gé%%tﬁ'n&gcéyrﬁ?é%gggt Rﬁgj?e&éggﬁﬁ@)'@g&@gb%%?%%ﬁ N

4- (4- am no- thenpresghpa@fiWNgh@Ophol i n-3-one 5 are dissolved in 30 nl of
DCM 328 ng (1.63 nmol ) of 4-nitrophenyl chloro- formate and 131.3 |
(1.63 mMmol ) of pyridine are subsequently added suc- cessively, and the

m xture is stirred at RT for 1 h. 430 ng (1.63 nmol) of 3 and 553 pl
(3.265mmol ) of N-ethyldiisopropylam ne are added to this reac- tion

m xture. Af PRArBhbobLRAI datdXT for 20 h, the mxture is subjected to con-
ventional work-up, giving 282 ng (Y = 33% of "BO'; M5 (FAB) me = 495
(MtH) +. PCT/ EP2005/ 000083 35 WD 2005/ 073201 PCT/ EP2005/ 000083 -34 5 2.3
"Bl1": 76 ngy &WS rrrmltl)%of "BO' are dissolved in 10 m of 2-pro- panol,
283 ny (0.5& ' p)regqp %nesi um nonoper oxypht hal ate hexa- hydrate are
added, and thgle xture is stirred at RT for 2 days. The mixture is then
subj ected to_conventional work-up, giving 40 ng (Y = 52% of "61 "; M5
(FAB) 18¢ = [EoinfdurH) +. TeXa i) [obl] ng JamfolldiCsgM obt ai ned anal ogously
10 15 20 25 N’:!O

1-(2-chl oro-f-‘{s- [ 3- met hyl - 4- ( 3- oxonor{phol i n- 4-yl ) phenyl ] ur ei do} -
pyri di n- 3-yl) - 3*xA4- chl orlophenplg urea (["B2")42 o

"BO" 420.0 430.0

15

20

25

30

35



1- (4 chl orophenyl) - 3-(3-{3-[ 3- rrethyl 4- ( 3- oxonor phol i n-4-yl) -

pheny| | Woeioos)B3e1i di n- 2-yl )urea ("B3"), PCT/EP2005/000083
1- (4-chl orophenyl)-3-(3-{3-[ 3-net hyl - @ (8- oxonor phol i n-4-yl)

phenyl Jurei do}-1- oxypyrid in-4-yl )uré&a,

1- (4-chl orophenyl ) -3-(3-{3-[2-fl uoro-4-(3-oxonorphol i n-4-yl)phenyl] -
ur ei do} - 1- oxypyri di n-4-yl)urea,

1- (4- chl or pRBYANdWIng-dxamt ﬁe&?el%?é fb’bhélmﬁa?bé%%ﬂpéd}ﬁﬁbélﬁoﬁs yh) -

phenyl ] urei do} - 1- oxypyri di n-4-yl)urea. Exa e preparation of
1- (4-chl orophenyl ) - 3- (4- hydr oxy- 2- { 3- ( 3- nethyl 4-(3-

oxonor phol Ln-4-yl )phenyl 1 urei do] phenyl)urea is carried out by reaction

of d N:&E?‘FMW@H“%C%Z 8/ 073201 PCT/ EP2005/ 000083 -35 The
reaction is carried out at roomtenperature in dichloronethane in the
presgnce of NaHCO3. 5 Pharmacol ogical data Affinity to receptors Table 1

10 15 20 2B siut@mpotodl grofear §5ivel inlyhetiént\dfltae 16@Rulk Mantis g'oldisk2. 042. 0
$B07420. 043:?.m(1) hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

10 Each injection vial contains 5 mg of active ingredient.
Example B: Suppositories

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

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

20
A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH;PO, - 2 H,0, 28.48 g of Na;HPQO,4 - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
25 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
30

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

Vaseline under aseptic conditions.
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35 *0 2005/073201 PCT/ EP2005/ 000083 -36 The followi ng exanples relate to
phar maceYPiZ8@078Mposi ti ons: Exanple A: |njection vial SPCI/AROO%aH6I8HL | ori
of 100 g of an active ingredient of thgyformula |I and 5 g of diso- dium
hydr ogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5

using 2 N hydrochloric acid, sterile filtered, transferred into injection
vials, |yophilised under sterile conditions and seal ed under sterile
condi ti ons. Examdle iBlj Rabiletsr vial contains 5 ng of active ingredient.
Exanpl e B: Suppositories 15 20 25 A m xture of 20 g of an active
ingredient of the formula | is nelted with 100 g of soya lecithin and

1400 f t into. I d N d | . Each

supposi ¢or y RO Tt REAERS, nBlhubRt of B tiiteuBi RXGI G558 Lt ron
PpOSI ¢ o : Ui BB AR e I on A

338 5 of Naroebg Portpo Iy ug K IR eyt fRarp T @

benzal koni upneskedto géve tabiets imh coinvbntidrsalichameniatsach allay tHadtiemchd] ust ed

to 6.8, and e solutiagn is made up tqQ 1 1 and sterilised by
i rradiationt@ icso"’?@BPJ i 158 %&?ﬂb%lrf&!@&eﬂﬁ the formof eye drops. Exanple

D: Gntnent 30 500 ng of an active ingredient of the fornula | are m xed
wth 99.5 g of Vaseline under aseptic conditions. 35 WO 2005/ 073201
PCT/ EP2005i BRafiple F3 Tdatedtabléts Tabl et s

10
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

15
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-

20
tains 20 mg of the active ingredient.

Example H: Ampoules
25 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.
30

35



5.A mxture of 1 kg of active ingredient of the fornula I, 4 kg of

| ac't oseVO2085RFP20¥ potato starch, 0.2 kg of talc and OPQT/EG2K/06ma8Mesi um
stearate is pressed to give tablets _igg a conventional nmanner in such a
way that each tablet contains 10 ng of active ingredient. Exanple F:
Coated tablets 10 Tablets are pressed anal ogously to Exanple E and
subsequently coated in a conventional manner with a coating of sucrose,
potato starch, talc, traga- canthpggght®aimsd Exanple G Capsules 20 2 kg
of active ingredient of the formula | are introduced into hard gel atine
capsules in a conventional manner in such a way that each capsul e con-

tains 20 of 4he active ingredient. Exanple H Anpoules 25 30 A
sol ution 23‘1 %Poﬁ%qﬁgg{he%rﬁf@tfﬁ’elnt of the fornula | in 60 | of
bidistilled water is sterile filtered, transferred i nto anpoul es,

| yophi | i sed under sterile conditions and seal ed under sterile
conditions. Each anpoul e contak¥nsD 10 ng of active ingredient. 35 WO
2005/ 073201 PCT/ EP2005/ 000083/ -38\Patent Clains 1. Conpounds of the
formula | 51 10 R3 15 20 25X E

— O

N N4

10 R1‘©—N>:OH y
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, N*(-0")=CH-CH=CH,
CH=N"(-0")-CH=CH, CH=CH-N"(-O")=CH,
20 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-,
25 cycloalkyl-{CH2),-COO-, A-CONH-, A-CONA-,
Ph-CONA-, N3, NH3, NO,, CN, COOH, COOA, CONH,,
CONHA, CON(A);, O-allyi, O-propargyl and/or

R? |

R3

15

O-benzyl,
30 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,
35

2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1,3-

oxazinan-3-yl, 3-oxomorpholin-4-yl, 2-oxotetrahydro-



30 35 in which X-Y-D-E denotes CH=CH CH=CH, N=CH CH=CH, CH=N- CH=CH
CH=CH N=XKQ 2088098201CH=N, N=CH- N=CH, CHEN- CHEN, N+( - O ) SROHERI8GA00083
CH=N+(-O') - CH=CH, CH=CH N#(-O-)=CH, CRgCH CH=N#+(-0-), NH CO CH=CH,
CH=CH- CO-NH, CO NH CH=CH, CH=CH- NH-CO, in which the H atons of the -CH
groups may be substi- tuted by Hal, A OH OA A-COO, Ph-(CH2)"-COO,
cycl oal kyl - (CH2) -CO0-, A-CONH-, A-CONA-, Ph-CONA-, N3, NH2, NO2, CN,

COOH, COOA,  CONH2,  CONHApyRIiA) 2y, B-atd-2H-pyRdaz P20/ -o 2619 HOByri-
O benzyl, Ph denotes phenyl which i's unsubstituted or mono-, di- or
trisubstituted by A 0A @f-drylHioxomidazolisied -yha2,6-dicxempetidinGy,C- A, OH

> oxoL| Hopyrazine 1-yl, 2 2R AMIRSARI ik B SBiRsEg Bl Ve lax:
20051873201 PT) EP200s] 00808 g6 IE 208 £ gzt s Silibhaliy- )
3- 0x0- 2H pyri dazi n-2-yl, 4-WX8-2toxégrapan-tyh-A-aghbicyclo[2.2 2]-octan-3-
G Do i oA SRR g e S
2-0x0- 1, 3- oxazol i di n- 3-y1 45453V 0LARASiperidin-1-y), 2-iminopyrrolidin-1-yl,

3-iminomorpholin-4-yl, 2-iminoimidazolidin-1-yl or

10 2-imino-1H-pyrazin-1-y!, each of which is unsubstituted
or mono- or disubstituted by A, OH and/or OA,
A denotes unbranched, branched or cyclic alkyl having

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

15 be replaced by F and/or chlorine,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2 or 3,

and pharmaceutically usable derivatives, solvates, salts and stereo-
20 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-

25 isomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which
R’ denotes Hal,
30 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
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,

35



1-yl (= 2-oxoazepan-1-yl), 2-azabicyclo[2.2.2]-octan-3- on-2-yl,

5, 6- di hywdy modib#3pyr i ni di n- 2- oxo- 1-yl, 4H 1, 4- oxazi n- 4- Y&1/EP2005/000083
2-imnopi peridin-1-yl, 2-imnopyrroli %;d]_l-yl , 3-imnonorpholin-4-yl,
2-imnoi mdazolidin-1-yl or 2-imno-I™Mpyrazin-1-yl, each of which is
unsubstituted or nono- or disubstituted by A, OH and/or OA, A denotes
unbranched, branched or cyclic alkyl having 1-10 C atons, in which, in

addition, 1-7 H atons may_Pe_NE %ﬂﬁ'_ E_ang#oR-c jne. Hal denotes
F, d, Bror |, n denoths gﬁ rg,ekz_ﬁlor ﬁy%ﬁaﬁpﬁgf@cgﬁﬁégwe% usabl e
derivatives, solvates, sa(l;HsNé(n@' CBEEH, ¢|ae(;e{_ﬁ+(td)gegq;{, I ncl udi ng

m xtures thereof in all ratios. 2. E%o jounds according to Claim1l in
which R denotes Hal or Cli=CH-LHa (E&rhﬁﬁdﬁ@t@HaﬁWQﬁﬁBH&@eﬂdHyatives,

sol vates, salts and steregs , r hereof . ,ipcludi ng m xtures thereof
in akl ratios. 3. @mou%@'@@%ﬂﬁ%%@%%'ﬁcﬁ 2in which R
denot'es Hal, and phar macqyiyjiGed the HSRBhR SfahiVet. bsipl ts and
stereo- isomers thereof, incl ud? ng rsnétxt uresh?hgﬁegé?%égiﬁweggv%éﬁ 4,
Conmpounds accordi ng to orstedgrbyrbliag AfOBl andier A3 in which X-Y-D-E

denot es CH=CH- CHECH, N=CH- CH=CH, N- CHECH, CH=CH- N=CH, CH=CH- CHEN, WO
2005/ 073201 PCRNEPIGIBIassHBealy U&ﬁgﬁgdﬁﬁva@e@esgkam, saltyanssterep:

CH=N- CHENL - N Isgrﬁé%%ﬁnclu%d\lﬁ{iitg@§ fidr&dtin gh':r%é\“ (-0) :CH:

10

5. Compounds according to one or more of Claims 1-4 in which
X-Y-D-E denote CH=CH-CH=CH, N=CH-CH=CH,
CH=N-CH=CH, CH=CH-N=CH, CH=CH-CH=N,
15 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 sub-
stituted by Hal, OH and/or OA,

and pharmaceutically usable derivatives, solvates, salts and stereo-

20

isomers thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which
25 R® denotes 2-oxo-1H-pyridin-1-yl, 2-oxo0-1H-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-
30 din-1-yl, 2-oxoimidazolidin-1-y! or 2-oxopiperazin-1-yi,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which

35
R3 denotes 2-oxo-1H-pyridin-1-yl or 3-oxomorpholin-4-yl,



CH=CH- CH=N+(-O'), NH CO CH=CH, CH=CH CO-NH, CO NH CH=CH or CH=CH N+ CO .
i n whi chwioheeoshmatans of the -CH groups may be substi- pcaesbolootiids, A
OH and/ or QOA, and pharmaceutically usthﬂe derivatives, solvates, salts
and stereo- isoners thereof, including 'mxtures thereof in all ratios. 5.
Conmpounds according to one or nore of Clains 1-4 in which X-Y-D-E denote
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+(-hX 7 ; ; L (- =CH or
Gror (- 0 51 PR aleibls orianVas olrdtely bl s Rito <L
stituted by Halisoftérandérsof QAcluding mbadrsscReidota bi ratiapl e derivatives,
sol vates, salts and stereo- isoners thereof, including m xtures thereof

in all ratios. 6. Conpounds according to one or nore of Clainms 1-5 in
whi ch R3 depote - 0X0- ridin-1-yl,  2-oxo-1H-pyrazin-1:-vyl,

2- oxogi per i di n-@9&98@-%%%{9(‘{"89?8Pﬁélqu?reQQfo‘iI@-"ﬁ,gé?"z&Q&lc%an- 3-yl,
3- oxonor phol i n- 4:ylp-F2- OX et EHECH-BH=F INBcH-CY=CH.

3- 0x0- 2H-pyridazin-2-yl, 4-oxo-1 Hpyri- din-1-yl, 2-ox0i m dazolidin-1-yl
or 2-oxopiperazin-1-yl, a@GHpNCHBCEYCOH=CHIWNECHDCE=GH-ICHtNVes,

| vat es, | t d st - ] fooi di | Xt th f
Al ratos. 7. ConpounBEGRRITRnG N GREEN N 0P SO G Rk 16 1
which R3 d 2- -1 U8y ey h-4-yl, WO

ic enot es 2- 0xo %quq}_%p(nacgr CPXg! (@ﬁ(yq&i y

2005/ 073201 PCT/ EP2005/ 00 phar meceut i*ca abl e
derivd@ives, solvates, salQH=GHWCHENIEQO:), i soners thereof, including

m xtures thereof in all ratios. 5 10 15 20 25
in which the H atoms of the -CH- groups may be substi-

tuted by Hal, OH and/or OA,

R’ denotes Hal,
15 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-
20 pyrimidin-1-yl, 3-oxo0-2H-pyridazin-2-yl, 4-oxo-1H-pyri-
din-1-yl, 2-oxoimidazolidin-1-yl or 2-oxopiperazin-1-yt,
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 chiorine,
25 Hal denotes F, Cl, Bror|,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

30 9. Compounds according to Claim 1 selected from the group
1-(4-chlorophenyl)-3-(4-hydroxy-2-{3-[3-methyl-4-(3-oxomor-
pholin-4-yl)phenyl]ureido}phenyljurea,
1-(4-chlorophenyl)-3-(4-{3-[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyljureido}pyridin-3-yl)urea,
1-(4-chlorophenyl)-3-(4-{3-[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]ureido}-1-oxypyridin-3-yl)urea,

35



30 35 8. Conpounds according to one or nore of Clainms 1-7 in which

X- Y- D- E Wie ae583328H=CH CH=CH, N=CH- CH=CH, CH=N- CH=CH, ClHeCH:rhsuSidnos3
CH=CH CH=N, N=CH N=CH, CH=N-CH=N, N (40:)=CH CH=CH CH=N (-0O")- CH=CH,
CH=CH-N (-O)=CHor CHCHCH=N (-O), Tn which the H atons of the -CH
groups may be substi- tuted by Hal, OH and/or QOA, R denotes Hal, R2
denotes H, Hal or A R3 denotes 2-o0xo-1H pyridin-1-yl, 2-oxo0-1

Hpyrazin-1 -yl, amﬁm@u{swﬂr@yﬁid ﬁ@éﬁﬂﬁbﬁfﬂdhﬁlm |}pr¥éncyi - 0xo0-1, 3-

oxazi nan- 3-yl, 3 oxonor phol i n- 4- oxot et r ahydr o- n-1-yl,

3- 0X0- 2H- pyr | daxeidolpyl n&-!i)){ﬁ-(ﬂl—cfpjymphedyhumayl 2- ox0| m dazol i di n- 1-yl
or 2-oxopi perazin hed, br nched or cyclic alkyl

d b
having 1-10 C ato#{s'&' Hﬁ %r]ﬁat'ﬁs'?ﬁn rg{lg&yonlorp plingfomPhesy!]- be repl aced
by F and/or chl geidBpyridh- 3dg|)1c3 gscﬁoroghen?gr eo- , and pharmaceutical ly

usablg derivatives, “solvate lts a | soners thereof,
i ncl udi ng m xtures t-{rechioropmerali}-3+(4thydsoxy92- {WD@ﬂdSZMWﬂEQLng to Caim

1 selected fromthe

1- (4-chl or opher%ﬂnm-e@%weﬂﬂﬂipbﬁwiﬂirﬁgr[3 met hyl - 4- ( 3- oxonor
D chl of ophenyl ) SUESHRISREERN S I3 e imapareoyn 4

phenyl | ur ei do} mHergi]0reddy)pytitpaz- Iurea
1- (41 | or ophenyl) - 3- 0(}lg)’([B met §3 oxonor phol i n-4-y

pheny™ ur ei do} - 1- oxy ﬁh@rq)lﬁh%”lm 31(131{@‘& mthgod%s-© BH@IpWﬂ E‘W)@%/ 000083
-42 510 15 phenyl]ureido}-1-oxypyridin-4-yl)urea,
1-(4-chlorophenyl)-3-(5-hydroxy-2-{3-[3-methyl-4-(3-oxomor-
pholin-4-yl)phenyljureido}phenyl)urea,
15 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)phenyljureido}phenyljurea,
1-(4-chlorophenyl)-3-(3-{3-[2-fluoro-4-(3-oxomorpholin-4-y!)-
phenyl]ureido}-1-oxypyridin-4-yhurea,
1-(4-chlorophenyl)-3-(3-{3-[2-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]ureido}-1-oxypyridin-4-ylurea,

20

25 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
30 to Claims 1-9 and pharmaceutically usable derivatives, solvates, salts

and stereoisomers thereof, characterised in that

a) acompound of the formula Il

35



20 25 301 -(2-chloro-4-{3-[3-nethyl-4-(3-oxonorpholin-4-yl )phenyl k-
ur ei do} pYrd HPAO%204 y - 3 (4- chl or ophenyl ) ur ea, PCT/EP2005/000083
1-(2-chl oro-4-{3-[ 3-chl oro-4-(3- oxonor@3 -0l i n-4-yl ) phenyl ] -

urei do} pyridin-3-yl)-3-(4-chl orophenyl )urea, 1

- (4-chl orophenyl ) - 3-(4-hyd roxy-2-{3-[4-(2-o0x0-2H pyridin-1-

yl ) phenyl ] ur ei do) phenyl ) ur ea,

1- (4-chl or ophenyl ) - 3- (3-{ 3-[ 3- et hyY=4D( 3- oxonor phol i n-4-yl ) -
phenyl Jurei do} pyri din-2-yl)urea, ./

1- (4-chl orophenyl)-3-(3-{3-[ 3-net
phenyl ] urei do}- 1- oxypyridi n-4-yl)ur 1- (4-chl orophenyl) - 3-(5-hyd
roxy-2-{3-[ 3- net hyl - 4- ( 3- oxonor Iin-ﬁryl)phenyl]ureido}phenyl)urea,
1- (4- chl or ophenyl ) - 3- (4- hydr oxy- 2- B-B?- 2uor o- 4- ( 3- oxonor -

phol i A- 4-yl ) phenyl ] urei do} p yl ) ur 1- (4-chl orlephenyl ) - 3- (4- hyd
roxy-2-{3-[2-nmet hyl - 4RF1 :@ phol i n-4-yl ) phenyl ] urei do} phenyl ) ur ea,
1- (4-chl orophenyl )-3-(3-{3 | udt o- 4- ( 3- oxonor phol i n-4-yl)

phenyl ] urei do}-1-oxypyri di n-4-yl)urea,

1- (4-chl orophenyl ) -3-(3-{3-[2- net hyl - 4- ( 3- oxonor phol i n-4-yl )-

phenyl ] ur ei do} - 1- oxypyri di n-4-yl§yr ea, and pharmaceutically usable
derivatives, soinwhigh X<4D+kE anddRshayethe neanings indieateaf in Claih ddi ng

m xt upgs thereof in all ratiqgs. 10. Process,.for the preparatjon of
corrpozgds of th& rP@Pﬁq.ﬁ ‘S('tﬁ aa@igl;oi@r tetq%armagyﬁio gve "’ﬁh'ﬂ%fﬁ’ﬁ‘i@@euti cally
usabl e derivati ¥gharsMeVfdrRativeéal ts and stereoi soners thereof,

characterised in that a) a conpound of the formula Il 35 WD 2005/ 073201
PCT/ EP2005/ 000083 -43 5 10 15

which is subsequently reacted with a compound of the formula Il|

| - 4- {B- oxoror pholin-4-yl)-

15
R2
H,N il
R3
20
in which
R? and R? have the meanings indicated in Claim 1,
25 or
b) acompound of the formula |V
X E
>:< 0 IV
H,N N—/< R2
H N
H
35

R3



im whieh X-Y-D-E and Rl have the nmeanings indicated in Caim1, is

react edW 208547320 or of ormat e derivative to give an intpcmvedimseocgar bamat e
derivative, which is subsequently reqc4t4e_d with a conpound of the fornula
[11T 11l 20 R3 in which R2 and R3 have the neanings indicated in daiml,
25 or 30 b) a conpound of the formula IV 1V 35 R3 WD 2005/073201 5 10 15
20 11. 12 25. 13. 30 3514. -44 PCT/ EP2005/000083 in which X-Y-D-E, R2 and
R3 have the neanings indicated in Claiml, is reacted with a conmpound of
the formula V N=C=O V in whicg R1 hﬂs the neaning indicated in Claim1, or
c) a radical Xinywbich XsY-Ephy & tardl Rhhavetie meanirag indicatédinCERiray,

is reacted with a compound of the formula V

R —@-N:C:o ;

in which R" has the meaning indicated in Claim 1,

10

or
15 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
salts.
20
11. Compounds of the formula | according to one or more of Claims 1 to

9 as inhibitors of coagulation factor Xa.

o5 12.  Compounds of the formula | according to one or more of Claims 1 to
9 as inhibitors of coagulation factor Vlla.

13. Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 9 and/or pharmaceutically

30 usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios, and optionally excipients and/or adju-

vants.

35 14. Medicaments comprising at least one compound of the formula |

according to one or more of Claims 1 to 9 and/or pharmaceutically



oxidising the radical X-Y-D-E, and/or a base or acid of the formulad is.
convert edVOAN5/08M91 of its salts. Conmpounds of the formpta;EIpz@gmmmglj ng to
one or nore of Clains 1 to 9 as inhibi Or's of coagul ati on factor Xa.
Conpounds of the fornula | according to one or nore of aims 1 to 9 as
I nhi bitors of coagul ation factor Vila. Medicanents conprising at |east
one conpound of the fornmula |I according to one or nore of Clains 1 to 9

and/ or phar maceyjdahd H¥rivathak! ﬁol@ﬁféfs"éﬁd :‘!lfefeo@@ﬁé@ fhigredt: &ﬁ@ | somer's

thereof, including mxtures thereof in a

exci pi ents and/ onixtudies thereof i alVeatiosaandtat Iea:smnea‘unﬂeﬁmebﬁﬁﬁerﬂne
conpound of the f?rrmla .. according to one or nore of Clains 1 to 9
and/ or phar mace®Gt¥&Ngredi®Nd005/ 073201 PCT/ EP2005/ 000083 -45 5 15. 10
16. 15 20 17. 25 30 18. 35 usable derivatives, solvates and stereoi soners
theregf, including mxtures thereof in all ratios, and at |east one

further nmediiGamiige oﬁ@dmp@und@ééﬁbrﬂmto% @Fn@?@ﬂ?@%ﬁmsﬁ@@% At O one

or nore of Claims 1 to 9 and/or physiologically acceptabl e sa ts and
sol vat es ther eoﬂJhV§tO|Qgiféa|b’rmpéable isaits @hdesalmaﬂes:mmebf foothd peepargat ment

of thronboses, r di al 0 rloscler05|s I nfl amrati on,
apopl exy, angi nd Becg’taomeglcarp%@taf hh% Qé %Hypam%@ymy@pamlm i 0
interm ttens, megichbALarteriosclerosis, inflammation, apoplexy, angina pectoris,

10 restenosis after angioplasty, claudicatio intermittens, migraine,

tumours, tumour diseases and/or tumour metastases.

16. Set (kit) consisting of separate packs of

15 (a) an effective amount of a compound of the formuila | according
to one or more of Claims 1 to 9 and/or pharmaceutically usable
derivatives, solvates and sterecisomers thereof, including mixtures
thereof in all ratios,
and

20 .
(b) an effective amount of a further medicament active ingredi-

ent.

17. Use of compounds of the formula | according to one or more of
25 Claims 1 to 9 and/or pharmaceutically usable derivatives, solvates
and stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of thromboses,
myocardial infarction, arteriosclerosis, inflammation, apoplexy, angina
30 pectoris, restenosis after angioplasty, claudicatio intermittens,
migraine, tumours, tumour diseases and/or tumour metastases,

in combination with at least cne further medicament active ingredient.

- 18. Intermediate compounds of the formula |1-1



tunmours, tunour di seases and/or tunour netastases. Set (kit) consisting
of separ‘w@ﬂé/&a@l of (a) an effective anount of a conpsamarefositmss or mul a
| according to one or nore of Clains 4gto 9 and/or pharmaceutically
usabl e derivatives, solvates and stereoisoners thereof, including

m xtures thereof in all ratios, and (b) an effective anount of a
further nedicament active ingredi- ent. Use of conpounds of the fornula I
according to one or nore of Cains | t0\9 and/ or pharmaceutical ly usable
derivatives, solvates and stereoisongy < theyeof, including nixtures
thereof in all ratios, for the prepar tion of a medi canment for the

treat ment of thronbosesR1 gear di aI re arteriosclerosis,

i nfl anmati on, apopl exy, ai r| S, rest en03| jl af ter angiopl asty,
claudicatio intermttens [ ne urs t unour ' di seases and/ or
tunow netastases, in conb Ieast one further nedi canent
active ingredient. Internedi ate c@-rrpounds of the fornmula 11-1 CVO

2005/ 073201 PCTI EP2005/ 000083 -46 5 in which 10 15 20 25 X-Y-D-E denotes
CH=CH- CH=CH, N#CMt@BRCH, CH=N-CH=CH, CH=CH N=CH, CH=CH CH=N, N=CH- N=CH,
CH=N- CH=N, NH-COCH:CH CH=CH CO- NH, CO NH CH=CH, CH=CH NH- CO, in which

the H atons of the - groups nmay be substi- tuted by Hal, A OH QA
A- COO-, Ph-(CH2) Al L A- CONA-

S P TRIOR AR EAEHG SR 5 1 .
O prapar gyl and/ or 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-
15 tuted by Hal, A, OH, OA, A-COO-, Ph-(CH,),-COO-,

cycloalkyl-{CH3),-COO-, A-CONH-, A-CONA-,

Ph-CONA-, N3, NHy, NO;, CN, COOH, COOA, CONHs,,

CONHA, CON(A),, O-allyl, O-propargyl and/or

20 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
25 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,
30 and salts thereof.

19. Intermediate compounds according to Claim 18

in which

35



O benzyl,_Ph denotes phenyl which is unsubstituted or nono-, di- or -« .
trlsubstl‘YH?%%mB?/mb\ OA, OH or Hal, R denotes Hal, -C--@HEPmemtmoh OH
or OA, A denotes unbranched, br anched -g7cyclic alkyl having 1-10 C
atons, in which, in addition, 1-7 H atonms may be replaced by F and/or
chlorine, Hal denotes F, C, Br or I, n denotes O, 1,20r3, 30 and salts
thereof. 19. Internedi ate conpounds according to Claim18 in which 35 WD
2005/ 073201 PCT/XY2005/ OOOMesW-GHwHiSFQW—Zﬁ-i@—iﬁCM D-E denotes

CH=CH- CH=CH, N=CH CH=CH, CH=CH CH=N N=CH- N=CH,
CH=ENF CHEN, in which the H HGIN;CBFQIT'heCHEQH ﬁr@b{;&h&a@Hb@Hﬂbstl - tuted

by Hal, OH and/or OA, R dgn tes unbranched, branched or
cyclic alkyl having 1-10 @'Q}gﬂgﬁ'ﬁ%ﬁ&ﬁ‘ n addition, 1-7 H atonms nmay
be replaced by F and/or chhaglibe thé# atdfrobRne FCHOgrolbs Rlay'be s sal t's

thered. 35
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
10 be replaced by F and/or chlorine,
Hal denotes F, Cl, Bror |,
and salts thereof.
15
20
25
30

35



