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THROVBOEMBCOLI C DI SEASES The invention relates to corrpounds of the formula
| 5 H Het WR241874%H R in which Het denotes a mono- or %VEWP‘H?:OS%%SOWBU c
heterocyclic radical having 15 froml-te 3 N, 0 and/or S atons which is
nono- or disubstituted by HaI R denotes A, which may be nono-, di- or
trisubstituted by S(O mA, NH2, NHA, NA2, OH, OA, PO(QA) 2, ethynyl,

EICRCCLICNE NI A e,

3- oxonor phol i n- 4- yI 4- oxo- 1H pyri di n- 1- yI 2- ox0- 1H pyrazin- 1-yl,
2-oxoi mdazolidin-1-yl, 2-imnopiperidin m nopyrroli 25
din-1-yl, 3-ihA %ﬁﬂy%ﬁlﬁmiﬂﬁom@qﬂﬁsrﬁltﬁ?%%E‘E}F‘?dl n-1-yl, 2-imno- 1
Hpyrazin-1 -yl, 2,6-dioxopiperidin-1-yl, 2-oxopiperazin- 1-y|, 2, 6-
di oxop%per azi n- l-yI , 2,5-dioxopyrrolidin-1-yl, 2-oxo-1, 3-oxazolidin-
3-vyl oxo0- 2H pyri dazi n-2-yl, 2-caprol getam 1-yl (= 2-oxoazepan 30
1-yl), 2-azabicyclo[2.2.2]octan-3-0 A1, 5,6-di hydro-1 H pyrimdin-
2-oxo-1-yl, 2-oxo-1, 3-oxazi nafy- 3-y AH 1, 4-oxazin-4-yl, A denotes H,
unbr anched, brancq_e[glt or ﬂ/cli al k ing 1-10 Cl atons, 35 Ph denotes
phenyl , \ﬂ/ N N '
s | H R
10 R

. in which
Het denotes a mono- or bicyclic aromatic heterocyclic radical having

from 1 to 3 N, O and/or S atoms which is mono- or disubstituted by

15
Hai,
R denotes A, which may be mono-, di- or trisubstituted by S(O)nA,
Ph, NH;, NHA, NA,, OH, OA, PO(OA),, ethynyl, vinyl or
O(CH_y),Ph,
20 5
R denotes H, Hal or A,
R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-0xo-1H-pyridin-
1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-yl, 2-oxo-1H-pyrazin-
1-yl, 2-oxoimidazolidin-1-yl, 2-iminopiperidin-1-yl, 2-iminopyrroli-
R 25

din-1-yl, 3-iminomorpholin-4-yl, 2-iminoimidazolidin-1-yl, 2-imino-

1H-pyrazin-1-yl, 2 6-dioxopiperidin-1-yl, 2-oxopiperazin-1-yl, 2,6-

dioxopiperazin-1-yl, 2,5-dioxopyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-

3-yl, 3-ox0-2H-pyridazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-

30 1-yl), 2-azabicyclo[2.2.2]octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-
2-ox0-1-yl, 2-ox0-1,3-o0xazinan-3-yl or 4H-1,4-oxazin-4-yl,

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

atoms,

35 Ph denotes phenyl,

Hal denotes F, Cl, Bror|,



Hal denotes F, C, Br or 1, WD 20041108718 PCTf EP2004/ 005088 -2 5 10 15

20 25 30 35 n denote 2, 3, 4, 5 or 6, mdenotes O, or_ 2, @ngs
phar naceutwggt?q“g TEETY e derivatives, solvates, salts an DEBFLYI®E38 ey s

thereof, including m xtures thereof in-2kl ratios. The invention had the
obj ect of findi ng novel conmpounds having val uable properties, in
particul ar those which can be used for the preparation of nedicanents.
It has been found that the_c of the formula | and salts thereof
have very vd’uam(ﬁ%ﬂ%ﬁﬁécgi%g?ggPréwopert|es and are wel| tolerated. In

particular, they %Hozé% % Xa-1nhibiting properties and can
therefore be enpl oye of conbating and preventing thronboenbolic

di seases, suarid phasrmtdueutically asabipaisrivdtieds, isolvates, sakts and steresisder osi s,

i nfl ammati on, apo- plexy, angina pectoris rest enosi s after angiopl asty
and cl audi caMpE ﬁhﬁ‘(%ﬁf lﬂﬁqqﬂé@@mwr\%s%ﬁ%@(m @l rgtiobhe fornula | according
to the”invention nmay further- nore be inhibitors of the coagul ation
factors factor Vila, factor I Xa and thronbin in the bl ood coagul ation

cascade. Ar OTfé irfventibdinael tHerdbystitiof Sadimgvhd\el @bmpauhtbHenef valualsiel on are
dis- closed, for exanple, in EP O 540 051 131, WO 98/28269, WD 00/ 71508,

WO 00/ 71511 prapedissy mparticuiar doasa which cam beused dor, thamreparatisnaf Wo

00/ 71515 and %\QH_% g&SlG Cyclic guanidines for the treatnent of
throrrb,?(enbol UEi%%s are descri bed, for exanple, in

~ It has been found that the compounds of the formula | and salts thereof
/ have very valuable pharmacological properties and are well tolerated. In
particular, they exhibit factor Xa-inhibiting properties and can therefore be
15 employed for combating and preventing thromboembolic diseases, such
as thrombosis, myocardial infarction, arteriosclerosis, inflammation, apo-
plexy, angina pectoris, restenosis after angioplasty and claudicatio inter-
mittens.
20
The compounds of the formula | according to the invention may further-
more be inhibitors of the coagulation factors factor Vila, factor 1Xa and
thrombin in the blood coagulation cascade.
25
Aromatic amidine derivatives having an antithrombotic action are dis-
closed, for example, in EP 0 540 051 B1, WO 98/28269, WO 00/71508,
WO 00/71511, WO 00/71493, WO 00/71507, WO 00/715089,
WO 00/71512, WO 00/71515 and WO 00/71516. Cyclic guanidines for the

treatment of thromboembolic diseases are described, for example, in

30

WO 97/08165. Aromatic heterocyclic compounds having a factor Xa inhi-
bitory activity are disclosed, for example, in WO 96/10022. Substituted
N-{{aminoiminomethyl)phenylalkyllazaheterocyclylamides as factor Xa

35 inhibitors are described in WO 96/40679.



WD 97/08165. Aromatic heterocyclic conpounds having a factor Xa inhi-

bitory activity are disclosed, for exanple, in W 96/100 j £ ut ed
N[ (am noi %P8 ?K)‘F) phenyl al kyl ] azahet erocycl yl am des 5§%@5§®%§5%8

i nhibitors are described in WO 96/ 406793 -WD 2004/ 108718 PCTI EP2004/ 005088
10 -3 Regi oi soneric conpounds of the derivatives according to the
I nvention are described in DE 10040783.8 (conpounds of the fornmula 7 in

synthesis schene 1). The antithronbotic and anticoagul ant, effect of the
conpounds ac%g@fwe%cqmeowé%ﬁ érsertvalives aspeeing ip MVERYI t or y

action agal ngfe Al KBHGH 0F 1084784 BILoRBBLAAS BF tHERIAURY7 1f1EyMAREIST act or

Xa, or to the’l rtron er ‘a Serine proteases; suc
factor Vil a,sdrmmten).l Xa or throm bin. Factor Xa is one of the proteases
i nvolved in the conpl ex process of blood coagulation. Factor Xa

cat al yses the conversion of prothronmbin into throm 15 bin. Thronbin

ke an ol o SpridhBelib e BrTRga0RERn stebd i @ieb oo this Hpsbldlf "G

t hrombi n mayid'tpeuhveritibr iBet@iRLEd RNER inhibitbhoatenhghinet StthebsEso-
However, inhibition of thronmbin may inhibit the fibrin formation involved

in 20 thrond@idation peatease. knewn byihg nawe factor Keo epie theaimhifdtior gt ur ed,

b, Syt Sheb BRI ok arfloaben RS Hor Vs, BB A LR
formation ofpphronbin.  The conpounds of the fornula | according to the

I nvention and salts thereof engage in the bl ood coagul ati on process by
Anhibiting factor Xa and thus inhibit the formation of thronbi. The

Trhibition of 1 aelols She'dt the proteaBos ThanEa A the Wnidlex Procest Bt bidsy

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

15 bin. Thrombin cleaves fibrinogen into fibrin monomers, which, after cross-
linking, make an elementary contribution to thrombus formation. Activation
of thrombin may result in the occurrence of thromboembolic diseases.
However, inhibition of thrombin may inhibit the fibrin formation involved in

20 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.

\ _/ 25 Inhibition of factor Xa can thus prevent the formation of thrombin.
The compounds of the formula | according io the invention and salts
thereof engage in the blood coagulation process by inhibiting factor Xa

and thus inhibit the formation of thrombi.

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

R method is described, for example, by J. Hauptmann et al. in Thrombaosis

5

and Haemostasis 1990, 63, 220-223.



and the neasurenent of the anticoagul ant and antithronbotic activity can
be determ.n gpventional in-vitro or in-vivo netho | e
met hod isv&(gga(?‘?llﬁ@dg for exanple, by J. Hauptmann et al géT’ﬁﬁ‘ﬁ?’%@@m S
and Haenostasis 1990, 63, 220-223. WO 2464/ 108718 PCTI EP2004/ 005088 -4 5

10 15 The inhibition of factor Xa can be neasured, for exanple by the
nethod of T. Hara et at. in Thronb. Haenostas. 1994, 71, 314-3109.

Co | ati tor, Mila_iLnitiat th trinsi t of t | ati
cas. cade.ar 19 MEIGPRGT o1 B8 SR rBRSU (o DRIy T TRged' S o
activation of fiaGr et Al inXThRni 1adA6s@s 1994 | Phidistapy of factor Vila
t hus prevents tﬁrga?ormatlon of Tactor Xa and thus subsequent thronbin

formation. The inhibition of factor Vila by the conpounds according to

the invention and the neasurenent of the. anticoagul ant and .
antithg onbot ¢eagidation f3cten\lita Ei@t'a*@tséhﬁi%w%ﬁm%m%?ﬁ FERSHIAlON ¢B%T 0 or

I n-vivo met . t] f g&ﬁﬁ{ér%&&% . af ]
inhibition o 22 5?'9@/?@ tnggggé‘?laggaﬁd C?F(;trrm;u?(%np e, Dby FIO@.OfEé)hﬁni ng et
at. in ThronppX to dres eaitehXa SRhibiidn of EH& VIS eagubreivents thedbmmatiota i s
generated in the intrinsic coagul ati on cascade and is |ikew se involved

in the acti veitfeeter &a and thars subsgagenethrambisy formatioRhi 20 bition of factor

The i niy bi 1 01 BREEY BF facY 8 ENEhe EhaRiodBE st e BhehfaTcn on
and {he easaieRiheabuichterR 1o agtésdyulancrnahithrambeld acatiodr y can

25 be determ ned by conventional in-vitro or in-vivo nmethods. A suitable
‘rethod is deee deissaningcbby eRavgntonahin-yitroGrangied mathods; Ajsemnveitiosal

B0l ogi - cal mgheorg f?:a%" rtﬁle %%%%Ureznzght o]f%Hé ?ﬁt%i%{t)i%ﬁi'ofefgct%?VIla is described,
for example, by H. F. Ronning et al. in Thrombosis Research 1996, 84,
B 7381

Coagulation factor IXa is generated in the intrinsic coagulation cascade
and is likewise involved in the activation of factor X to give factor Xa. Inhi-
20 bition of factor IXa can therefore prevent the formation of factor Xa in a
different way.
The inhibition of factor 1Xa by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
\,/ 25 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.

The compounds according to the invention may furthermore be used for

% the treatment of tumours, tumour diseases and/or tumour metastases.
A correlation between tissue factor TF / factor Vlla and the development of
various types of cancer has been indicated by T.Taniguchi and

- N.R.Lemoine in Biomed. Health Res. (2000), 41 (Molecular Pathogenesis

of Pancreatic Cancer), 57-59.



The conpounds according to the invention may furthernore be used for
ment_ of s, tumour di seases and/or tunour ne

Iatigﬁzgé#&géﬁ tissue factor TF | factor Vila andi,?%;eﬁ’g@@]eﬂf)@g%ent of
vari ous types of cancer has been indic&ed by T. Tani guchi and
N. R Lemoi ne in Donmed. Health Res. (2000), 41 (Ml ecul ar Pat hogenesi s

treat
corre

Pancreati c Cancer),
publ i cation
factor Xa i

57-59. WO 2004/ 108718 PCT/ EP20041005088 -5 5 The

T S BB bRt s

t he

of

Donnel |y et fztkor X& inHIHIRSHS for Rt typd898tund8ur:E. G Fischer et al. in J.
I nvest. 104: 1213-1221(1999); B.M Mieller et al. in J. din.

din.

| nvest . 101K M3Renngiisetialon) Thranmh. Hpemost §988; 69:.1G44-1B46nb. Haenost .
1999; 82: 8
medi cgnent

G 5ist00 St By Ve SukEh V2L SIS hedl ci ne.

in

parti cular Bay. WILF 641 ifIeIRNAyaNeYoTtiarp-9678 hrampoenbol i ¢ di seases,

such as thro

SIS, nmyocar infarction, arteriosclerosis,

i nf | anmat i oM. EaBoptiesry, etaal ginnBhropdc tHaamostr $39% M i88-82t er angi opl asty,
claudicatio intermttens, venous 15 thronbosis, pul nonary enbolism

arter
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prevention of rethronmbosis in mcrosurgery, furthernore as
| athirgmbosis, pulmonary embolism, arterial thrombosis, myocardial ischae-

mia, unstable angina and strokes hased on thrombasis.

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

The compounds according to the invention are furthermore used for the
prevention of rethrombosis in microsurgery, furthermore as anticoagulants
in connection with artificial organs or in haemodialysis.

The compounds are furthermore used in the cleaning of catheters and
medical aids in patients in vivo, or as anticoagulants for the preservation of
blood, plasma and other blood products in vifro. The compounds according
1o the invention are furthermore used for diseases in which blood coagula-
tion makes a crucial contribution toward the course of the disease or

represents a source of secondary pathology, such as, for example, in can-

ReliG isenges Bichraf BIOMRPaISct i on,

t hronbosi s, nyocardial ischae- ma, unstable angina and strokes

!%ﬁﬁ?fedérﬂ%%o&@dté%erné&?éémér@%c j& al so

eroti c di seases,



.\.

isn connection with artificial organs or in haenodialysis. 30 The
conpounds _are furthernore used in the cleaning of catheters and _nedical
aids in pHORMYSTIE vivo, or as anticoagul ants for thePSREL200A0TE} of
bl ood, plasma and ot her bl ood products6&i-n vitro- The conpounds accordi ng
to the invention are furthernore used for diseases in which bl ood

coagul a- tion nakes a crucial contribution toward the course of the

di sease or 35 represents a source of secopdary pathol ogy, such as, for
exanpl e, i nC@aNaislingnatestpEs 'ﬁ@m'@ﬁm@%ﬁﬁ%ésmé@” @Ft,h”f'ﬁ’c‘?rﬂfii ng
nmet ast asi s, jégfelté'gmat ory diseases, including arthritis, and di abetes.
The conpoungs according to the invention are furthernore used for the
treatment of mgraine (F.Morales-Asin et al., Headache, 40, 2000, 45-47).
In the treatment of the di seases described, the conpounds according to
the igventi Eheéﬁ@%bﬁﬂséﬁﬁP@B@tQ theciniventiar aem futhaimergaised for the

11 ssue bl aGarIRsbrTbl et B MO AR ARG AT HpaonE Hradiodentth or
ur oki nase. The conpounds according to the invention are adm nistered

either at the sane tine as or  before or after the other substances
nmenti oned. Ibthedreatmendof hediseeserdescrifaeds the sogipeundareeorsing to

dmi ni Witk . . \ _ P
?hi“oﬂgaér F ol Bto B BlshsbeYed R srBERED WHESRFARPER T, oo
used i'H conbimas E@fpotihdd) SAcAQE, Pirth@&infdle Ol IS ARS LB HI86RRIden(1 1 b/111 a)
ant agoni sts, which inhibit 20 blood platel et aggregation. 25 30 35 The

“invention recttaterttd’A freodifirgdthRisstuiptokisase onurekinasen d reatanspotrde of

oo 1 o BBl Tl ALY S SR o e
solvates,  Bafdré ofBifteP iR 6PlcP Q0BEEINEES HRffionghar acterised in that
15 Particular preference is given to simultaneous administration with aspirin
in order to prevent recurrence of the thrombus formation.
The compounds according to the invention are also used in combination
with blood platelet glycoprotein receptor (ilb/llla) antagonists, which inhibit

20 blood platelet aggregation.

The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula |
25 according to Claims 1-9 and pharmaceutically usable derivatives, solvates,

salts and sterecisomers thereof, characterised in that

a) acompound of the formula li
30
R2
0

H.N

2 \NJJ\N 0
| H R3

35 R

in which



a) a conmpound of the forrrul a 1 il in which WO 2004/108718

PCT/ EP2004/ 00508 R1, R2 and R3 have the ne ed |n
Claim1, woszopagégglgd W|th a corrpound of the fornmula I11 ‘A!%HL&%{3
which L denotes A, Br, | or a free or7reactively functionally rmdlfled
OH group, and Het has the neaning indicated in Claim1l, and/or a base or

acid of the formula | is converted into one of its salts. The invention

anant | omer <t Reopa EEmaEane @S dpd BT S &R e hyar bt es

to nean adducti ons of

f orm ow ng
nono- or di
usabl g deri

The term "prodrug der| vati ves'

the hydrates and sol
vates of these conpounds. The term "sol vates of the conmpounds" is taken
I nert sol vent nol ecules onto the conpounds which
ioradetad withtauetmaewndiof thedofoulgelll Sol vates are, for exanpl e,
hydrates or alcoholates. 25 30 35 The term "pharnmaceutically
vatives" is taken to nean, for exanple, the salts of the
conpounds according t e}@gjlnventlon and go- called prodrug conpounds.
is taken to nmean conpounds of the fornula

| which have been nodified with, for exanple, alkyl or acyl groups,
sugars or oI | %oc%eptldes and whi ch are rapidly cleaved in the organismto

formthe

10

15

20

25

30

35

L  denotes Cl, Br, | or a free or reactively functionally modified OH
group, and

Het has the meaning indicated in Claim 1,

and/or

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

The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of fhese compounds. The term “solvates of the compounds” is taken
to mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. Solvates are, for example,

mono- or dihydrates or alcoholates.

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

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

These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

20



active conmpounds according to the invention. These al so include

bi odegr adghl ol r derivatives of the conpounds ac ' e

i nventi on, d@uﬁgg%ﬂ$bed, for exanple, in Int. J_ Pharn&gﬁ%§§&méﬁgkg
((1995). WD 20041108718 PCTI EP2004/ 005688- -8 5 10 The invention al so
relates to m xtures of the conmpounds of the fornula |I according to the

I nvention, for exanple m xtures of two diastereoners, for exanple in the

ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These are
particularly preferably m xtures of stereoisoneric conpounds. For al

radi cal s wWhithR iA¢&htiorRIES rbids RN BduR4dT tAS cohfoLPid B iee fdmullAei 1

nmeani ngs are 1 ndependent of one another. Above and bel ow, the radicals or
par anet er s BecRUindRD tedniRentiore fasexatepleriktured of twb didsderaoiners, fainl ess
expressly stated of herw se.. 15 A denqgtes al kyl., i .s.unby ed (linear),
branchked or Sl S ERIRATS rﬁﬁ@ 111,1' 12,5\’ g%’ quF 15,3 {;%)71@0 ] {)?6@@ C atons. A
preferably odVherid SORES but yl ,
i sobutyl, sgﬁg g%%;? 'Ei'éﬁt'il%déahrtl{ gt%%ﬁbwmtﬂgsyrse@%l SO %rééntéyl b %#3'2- or
3-nmet hyl butyl, 1,1-, 1,2- or 2,2-dinmethylpropyl, 1 20 ethyl propyl, hexyl,
1-, 2-, 3- or 4-nethyl pen_t@%l, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or % ,

3- di met hy! by @l radicgls whighigacHimare tharPAgs. sUchAs A9T Brasppie; Aqthelt hy - 2-
met hyl pr opyl : = OF g rH;fh yl or cycl opropyl net hyl,
furtheI - mrn%ea;q'@%?%egllng%pégge@xgnp eé{'l'cﬁblgfl uoromet hyl. 25 A very

particul arly preferably denotes al kyl having 1, 2, 3, 4, 5 or 6 C atons,

preferably nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, Apeneyand briqwy thecsa@f{%@m perangiersRey| R® @9@%@@@& met hyl or

Cycl obutyl . CERRGBERE, ety B et P aRY BRE SerilE. P e T ey ab ¢
denotes F, O or Br, but also 1. 35 Het, independently of the

substi t5ut ion by Hal, denotes, for exanple, 2- or )
1 A denotes alkyl, is unbranched (linear), branched or cyclic and has 1, 2, 3,

4.5,6,7, 8 9or10 C atoms. A preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, sec-buty! or tert-butyl, furthermore
also pentyl, 1-, 2- or 3-methylbutyl, 1,1- 1,2- or 2,2-dimethylpropyl, 1-

20 ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropy! or cyclopropvimethyl, further-
more preferably, for example, triffuoromethyl.

28 A very particularly preferably denotes alkyl having 1, 2, 3, 4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, sec-butyl,
tert-butyl, penty!, hexyl, cyclopentyl, cyclohexyl, cyclopropylmethyl or tri-

fluoromethyl.

30 Cyclic alky! preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl or cycloheptyt.
Hal preferably denotes F, Cl or Br, but also 1.

35

Het, independently of the substitution by Hal, denotes, for example, 2- or

3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-,



3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or

5-i mi dazq VD 2004/ 108718 PCT/ EP2004/ 005088 0 25
30 4- or ‘&36%“%}?&1& 2-, 4- or 5-oxazolyl, 3-, 4- or gc'?@: 0{1102/8653?@ 2-,
4- or 5- thiazolyl, 3-, 4- or 5-isot h+azolyl, 2-, 3- or 4-pyridyl, 2-,
4-, 5- or 6-pyrim- dinyl, furthernore preferably 1,2,3-triazol-1-, -4-
or -5-yl, 1,2,4-triazol - 1- -3- or -5-yl, 1- or 5-tetrazolyl,

1, 2, 3- oxadi 20l £ 4- 1,.2.4-0 azol -3-. or_-5-vy

1,3,4-thi ad‘&‘a‘}ro‘? Pyr z&lyl % Orf’ Q(ag Tyﬁ% A ?5%"§8x%0?y|5§yl 0{ 2,3-thia-

di azol - 4- ohiaai! 3- 3= oP5-idofhiaz ZQDB—,orWﬁﬁMA\ny . 41 5 é’rG p§nm|-4 5-,
6- or 7- indolyl, 4- or 5-isoindo - benzi m dazol yI 1-,

yl
3-, 4-, 5 d:ayl mnhamamﬁmtzwnyz 3-tpiazoldl-, ~4-or -@yloﬂ Zr4-ydawdxlaz ol yI
‘Z’ o 5_ '-% orgé-y; ﬁ— sox%, Lélsypxaqiazolsﬁ or’6—5 ﬂr?z Zo?(g !Za%Pé-azm yh,

4s,
7-benz-2, 1, @(ﬂdﬂ%zﬂ’ltﬁﬁladla%b,Q?’br 515/} 1524tﬁradua_?zo|£y R-5 lmls\éﬂhla- 3-,

4-, 5-, 6- 8-i soqui nol y - or 8-ci'nn-| |nyI, 2-,
4-, 5-, 6- dlézolc-m & €pvindz ot 4W1daﬁmybrpyﬁaauylnd)xéa—j Byl4- 2- 6-3r 7/-5-, 6-,
7- or 8-2H— be oxazi nyl fur refera

1, 3- benzodiiﬁ‘QBPZ%'xlf?FSﬁomd%ﬂnibcﬁ her%%?pzm?dﬁz‘?)ygénz%ﬁ A 8287 - 4- or
-S-yi or 2, ine%zB@'{]%QfS@ A 32¢) -§-y 7. b'é'ﬁ&ge zo‘flg?talg BLoF gLisENa. denot es

t hi enyk, fur benzof ur anyl thiazolyl or
oxazolyl, ezokazdlyin@i ch, 5§ BmmG—-bmzcﬂhlanbM i 2-pd- tsed6-byr 'Hdblenzié'o— preferably

denot es aI kyl having 1 or 6 C atons, which may_ be
/substi tut ed‘¥‘ﬂﬂ20§(cﬂ @'O(Pr %‘b&ﬁﬁ?e" Sepadinzalyl, RiB- K- Gor - &% 8npl e

o Mgk Se L8 M T O L5 BETILPO LRI

RL particul 2y l4y B ef e7-adrl 8Lqdipaebridyl abkyt eiaq@moa@nﬂayl 2, B, 54,6-5706r 6 C

at ons

15 8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzodioxol-5-yi, 1,4-
benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benzoxa-

diazol-5-yl.

20 Het particularly preferably denotes thienyl, furyl, pyrrolyl, benzofuranyl,
benzo[blthienyl, thiazolyl or oxazolyl, each of which is mono- or disubstitu-
ted by Hal.

25 R! preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, which may
be substituted by S(O).A, for example SO.CHs, by NH,, NHA, for example
NHCHg;, by NA,, for example N(CHa)z, by OH, OA, for example OCHj5, by
PO(OA),, for example PO(OCHs),, by ethynyl, phenyl, vinyl or O(CH,),Ph.

30
R' particularly preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
which may be substituted by ethynyl, phenyl, OH or OA.

R? preferably denotes, for example, H, methyl or F.
35



whi ch may be substituted by ethynyl, phenyl, OH or QA R2 preferably

denot es e, H nethyl or F. 35 WO 200411087
per ErpoiPEERRRS 10 10 18 20 25 30 Ra preferably KEpaigsoosons

2-oxopi peridin-1-yl, 2-oxopyrrolidin-41Gt, 2-oxo-1 H pyridin-1-yl,
3-oxonDrphoIin-4-yi, 4-o0x0-1 Hpyridin-1 -yl, 2-oxo-1 H pyrazin- 1-yl,

2-oxoi mdazolidin-1-yl, 2-imnopiperidin-1-yl, 2-ininopyrro|idin 1-yl, 3-
| m nonor phol,k m dazol.i di -y, 2-1] n- 1- yI
M noror phos b oy SO TSBRHPLIN 2 bR e e LY
formula | cgpidiave |03%>@tmcﬂﬁhsnﬁ-a0t:r450x@t1:q{pyhatntw: za@stoqarnpwe&rre-fore
occur in various stereoisoneric formns ornmul a covers all these
forms. Accoti, rigbyowrtaﬂazolmmylpzﬂmmem;dnmﬁ -paztiminoprrolidin-i he, 3-

conpounds of .the fornula east .ane of .the said radicals

has oge of W@OWPQ@E%‘%TVI rﬁagﬂ'ﬂﬂﬁg'd?ﬁ%‘%aﬂe}ﬂl ZHBo- 1‘5{3%35%?75\41’r sd groups

of conpoundg, LPSSSEh-DY- ng sub-fornmulae la to le,

whi ch confornﬁgeété%m ?:‘S@rnul a l an%}? \i/?\jnbgw the radicals not designated

in greater detail are as defined under the forrrula I, but in WhICh in
denot es aIk 4, 5 or 6 may

'bZRSU'th : ? 5? kg cggtp@yﬁ A th%ﬁél ¥ @p h@qa GneEt. myfe centres oo s chlrahty
gy A o AR et T BB CLT
2-1 m no- I-bwerreallrthésgforrr%
Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
15 meanings indicated above. Some preferred groups of compounds can be
expressed by the following sub-formulae la to le, which conform to the
formula | and in which the radicals not designated in greater detail are as
defined under the formula I, but in which
20
inla R' denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, which may
be substituted by ethynyl, phenyl, OA, OH or QA

25 inlb R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-
1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-
yl, 2-oxo-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2-imino-
piperidin-1-yl, 2-iminopyrrolidin-1-yl, 3-iminomorpholin-4-
yl, 2-iminoimidazolidin-1-yl, 2-imino-1H-pyrazin-1-yi, 2-

30
oxopiperazin-1-yl or 3-oxo-2H-pyridazin-2-yl;

in lc R® denotes H, methyl or F;

35



oxopi perazin-1 -yl or 3-oxo0-2H pyridazin-2-yl; denotes

2- oxopi peridin-1- 2-oxopyrrolidin-1 -yl, 2-oxo-
3- oxonor phloq #ﬂﬂgli@é*s: 4-o0x0-1 Hpyridin-1 inlc R2 denot@@o%@“ﬁw or
35 WD 20041108718 PCT/ EP2004/ 005088 =11-5 in Id Het denotes thienyl,

furyl, pyrrolyl, benzofuranyl, benzo[b]thienyl, thiazolyl or oxazolyl,
each of which is nono- or disubstituted by Fbl inle Fbt denot es

t hi enyl, fur pyrcrolyl, b fur i en , t hi azol yl or
oxazol y], éfﬂ'f’ e&hdpgo{%ﬁéﬁ E?MB" b?éﬁor} R denotes

al kyl having 1, 2 3, 4beﬁz<%'2]tﬁleg¥ﬂttﬁié‘éolwvﬁi 6ﬂaﬂﬁyl eé@h 'é?\mﬁf&?ﬁis' tuted by
et hynyl, phenyl OA, denotes H, Hal A, R3 denotes

2- oxopi peri di n- 1- yl, 2- ovaney or disubistituteg by Hlaloxo- 1 H pyridin-1-yl,

3- oxonor phol i n-4-yl, 4-oxo-1 Hpyridin-1 - 15 yl, 2-oxo0-1 H pyrazin-1-yl,
2- oxoign dazol i di n-1-yl, 2-imno pi peri din-1-yl, 2-imnopyrrolidin-1-yl,
3-i m nonor pk n- 4- h{d | SR BenzdrutdAvpo- 1

H- pyr azi n- h{??é - &Qépﬁég?g?zslqﬁ[ I%ﬁ)l Fg{r@%li %I—p%ywé@iyz]’i n-2-yl, 20 A
denot es H, unbr anched beazo[hgidaemyl dhiazbly! af bydzdigly eagh bf whichdsat ons, Ph

denot es phenyl, Hal denot es F, d, Br or 1, 25 n denotes 1, 2, 3, 4, 5 or
6, mis 0, 1 or 2; 30 8§wno- or disubstituted by Hal,

R' denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, which may

10 be substituted by ethynyl, phenyl, OA, OH or OA,
N R?® denotes H, Hal or A,
- R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yi, 2-oxo-
1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-
15 yl, 2-ox0-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2-imino-
piperidin-1-yl, 2-iminopyrrolidin-1-yl, 3-iminomorpholin-4-
yl, 2-iminoimidazolidin-1-yl, 2-imino-1H-pyrazin-1-yl, 2-
oxopiperazin-1-yl or 3-oxo-2H-pyridazin-2-yl,
20 A denotes H, unbranched, branched or cyclic alky! having 1-
10 C atoms,
Ph denotes phenyl,
Hal denotes F, Ci, Bror|,
25 n denotes 1, 2, 3, 4, 50r 6,
m isQ 1or2
and pharmaceutically usable derivatives, solvates, salts and stereoiso-
20 mers thereof, including mixtures thereof in all ratios.
The compounds of the formula | and also the starting materials for the
preparation thereof are, in addition, prepared by methods known per se,
as described in the literature (for example in the standard works, such as
35

Houben-Weyl, Methoden der organischen Chemie [Methods of Organic

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



and pharmaceutically usable derivatives, solvates, salts and stereoiso-

mers thereof, including mxtures thereof in all ratios ds of
the for mﬁ‘@ WU o the start | ng materials for the PSE&%&@Q@F@%

thereof are, in addition, prepared by t&thods known per se, as described
in the literature (for exanple in the standard works, such as
Houben- Weyl , Met hoden der organi schen Chem e [ Met hods of Organic

Chemi st , _CGeorg-Thi - Ver | St ut t to b ' d ti
0 20041 L0RFAE AR BRSO DAY PotePieon e G LaGR URARN one "
whi ch are kgQwbeRdds HerdBF QafidhtsitRwirpér SSARIdHAE ndisRestthedhére be

made here of variants known per se which are not nentioned here in
great er detiaigreatdr dédgil.red, the starting materials can also be fornmed in
situ so that they are not isolated fromthe reaction m xture, but

I nstead are inmediately con- verted further into the conpounds of the

formula 1. fFQpm ; d)@]rﬁ@'ﬁda
reacting com pggﬁg@eﬁtaﬁt{ﬂ@ ri]g{rér?uéyic%rli %\%Bttﬁé gd:)rﬁ{pegjahﬁsitgﬁ t eIt rn'fjélla L.
The react i onot isolgésrbfrain thegaeaciia noxture, roudinstead ars dhmediatelyrcdniae
presence of an acid-hindjng agent, preferabl n al kali or al kaline
earth et al VWMthqrd@PtBQWQrﬁS’F%mrﬂBﬁ%& or another salt of a
weak acid of the alkali or alkaline earth netals, preferably of

pot asgbum sodi um calciumor cae- sium It may al so be favourable to add

an_organi ¢ Qafpounds of dite forhmidy tan prefefabld bersbisinediBy r@acting icoti-ne or
qui nol i ne. Depending on the conditions wused, the reaction tinme is
. between a fBOKMESOL e famuiad! withsompaundsof thederiuda Wenperature is
“.bet ween about 0 and 1500, normally between 20

The reaction is generally carried out in an inert solvent, in the presence of

15 an acid-binding agent, preferably an alkali or alkaline earth metal hydrox-
ide, carbonate or bicarbonate or another sait of a weak acid of the alkali or
alkaline earth metals, preferably of potassium, sodium, calcium or cae-
sium. it may also be favourable t0 add an organic base, such as triethyl-

20 amine, dimethylaniline, pyridine or quinoline. Depending on the conditions
used, the reaction time is between a few minutes and 14 days, and the
reaction temperature is between about 0° and 150°, normally between 20°
and 130°.

Examples of suitable inert solvents are water; hydrocarbons, such as hex-
ane, petroleum ether, benzene, toluene or xylene; chlorinated coal water,
salts substances, such as trichloroethylene, 1,2-dichloroethane, tetra-

30 chloromethane, chioroform or dichloromethane; alcohols, such as metha-
not, ethanol, iso, salts propanol, 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 or ethylene giycol dimethyl ether (diglyme); ketones, such as ace-

39 tone or butanone; amides, such as acetamide, dimethylacetamide or di-

methylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as



and 130. Exanples of suitable inert solvents are water; hydrocarbons,
such as hex- ane, petroleum ether, benzene, toluene or

xyl ene;
chl ori nat ¥® 8H198¢k% er, salts substances, such as tri é’ﬁ%@?%@‘%‘r@?‘@ﬁe,

1, 2-di chl oroet hane, tetra- chl oronethan®- chl orof orm or dichl oronet hane;
al cohol s, such as netha- nol, ethanol, iso, salts propanol, n-propanol,
n- butanol or tert-butanol; ethers, such as diethyl ether, diisopropyl

et her, tetrahydrofuran (THEF) or dioxane;. glycol ethers, such as ethyl ene
gl ycol nonoRER@Y! W’f%%sﬁ)@? O); gafhan Qjﬁulégﬁ%%rhexw%w&o@%w et her

(diglyme); W ; t anoise ?‘?Bﬁﬁ?”’a iS-

acet am de, di rre?%?idace %%ﬁzaaﬁg’ﬁmgb%ﬁnm%br mamg:gi('a—fﬂ ; n%ﬁp}i?gs, such
as acet oni t beheene wWstersi dash as ethyl azcitfe 2600ALENRE 1S tRECTAFPRSI04M805088

-13 5 10 15 20 25 30 35 dinethyl sulfoxide (DVSO) ; carbon disulfide;
carboxylic acids, such as formc acid or acetic acid; nitro conpounds,

such &5 ni t el hang AR oRRBSSATIRE Y S5 It SHEBerdkafly RibyACRL at e, or

m xt ures of sai ven € Starting compounds © orrmul ae |1

and |11 aretggnafeahdvel Kiswever! theytdi@yb@ prepiieée by hetmRiderknowreyercsn be
prepared by nethods known per se. In the conpounds of the formula Ill, L

Is preferably d, Br, | or areactively nodified OH group, such as, for
exanpl e, an tivated te i m.dazp- |Lide or | sul f.onyl oxy havi ng
TX6E ot os 1T b F@PERMGH & et bunfiani Bis prespratiy B IReetciisiony oxy)
or aryPsul { BBl ORIl Sudf o, fir@Faniohé 2P bailore@ 8R! an Gidazo-
p-tolyl sul fonyloxy). Radicals of this type for activation of the carboxyl
~group in typdear alitysuifonyloxyrnewing bisCatemddptafetady methyeulfonydext ur e
“(for exanpl %r 'trrihl}or}ceam?egh%/rllgua}{o%yioxy) or arylsulfonyloxy having 6-10 C atoms
(preferably phenyl- or p-tolylsulfonyloxy).
15 Radicals of this type for activation of the carboxy! group in typical acylation
reactions are described in the literature (for example in the standard
works, such as Houben-Weyl, Methoden der organischen Chemie
[Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart).
20 Activated esters are advantageously formed in situ, for example through

addition of HOBt or N-hydroxysuccinimide.

A base of the formula | can be converted into the associated acid-addition
25 salt using an acid, for example by reaction of equivalent amounts of the
base and the acid in an inert solvent, such as ethanol, followed by evapo-
ration. Suitable acids for this reaction are, in particular, those which give
physioclogically acceptable salts. Thus, it is possible to use inorganic acids,

for example sulfuric acid, nitric acid, hydrohalic acids, such as hydrochloric

%0 acid or hydrobromic acid, phosphoric acids, such as orthophosphoric acid,
or sulfamic acid, furthermare organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic monobasic or polybasic carboxylic,
sulfonic or sulfuric acids, for example formic acid, acetic acid, trifluoro-

35

acetic acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid,

suceinic acid, pimelic acid, fumaric acid, maleic acid, lactic acid, tartaric



wor ks, such as Houben-Wyl, Methoden der organi schen Chem e [Methods of
Organi ¢ ] St r Geor g- Thi ene-Verl ag, Stuttgart). ers
are adva$§gé%?}§’¥'bsforned in situ, for exanple throughﬁ&}}ggﬁo?@??%g%

or N-hydroxysuccinimde. A base of thel4ornula | can be converted |nto

t he associated acid-addition salt using an acid, for exanple by reaction
of equival ent anounts of the base and the acid in an inert solvent, such

t hanol N tion. Suitable acids for this ti
arer i par ErOuAIE aefb eMERE, ek pbl paRsBICd i nBlinbiidla o °C5 1 O
Thus, it i Sns@%@tuﬁiceaé@ HEfhanBO 6B BfHeheatifdsic adi@letRRsabaIfsHt ferd, ¢ aci d,

nitric acid, hydrohalic acids, such as hydrochloric acid or hydrobrom C
aci d, phos Mdmwet@esgﬂemm@nd)rttempnesgdfmnc acigtipdtoluanessiiphign ¢ aci d,
furt her nor e organl alds rtic ar al.i,phat C|IC

aral i ghat i c2'dy ARl @ 6‘?”?%%@5@9!% gg 4;\%‘-'5@ ﬁﬁc’gar boxyl i c,
sul foni ¢ orgad Wthighy@Riically anga@?% efa%'idE $orPtdmpl@GHtiafest ®aft be
trifluoro- acetic £hy§ g@opl oni ¢ aci pivalic aC|dp gﬁethy l'acetic acid,
mal oni ¢ aci dsed kudlee Matataon dnd/pr pehﬂwtam of, thewrenpauratsi of theddreidadci d,

| actic acid, tartaric WO 2004/108718 PCT/ EP2004/ 005088 -14 5 10 15 aci d,
malic acid, citric acid, gluconic acid, ascorbic acid, nicotinic acid,

I soni cot i n| diistd thani ¢

ot d. <02 hydraie e TSR Son BRI GRIS | B8 o Eianed

p- t ol uenesutdroespondireg rhetalagattshid mrenulraoaliaaindneml v bfkatine eacihdsetaand

| auryl sul furic acid. Salts with physiologically unacceptabl e acids, for

~‘exanpl e pi c¥altsesr "Haﬁh%éorfﬁ§%@1¢'69 anyecnkig) §@‘%HS'&EJJ3§P3;§T§?"|Q‘X@8}W on of

~the conpoun t he
o e AokBE TRty AR 380 P DSt

particul ar @édg@hate)*et al or alkaline earth netal salts, or into the

correigondl ng. anmoni um sal ts using bases (for exanple sodium hydrOX| de,
pot assPum hljd¥ slspdrossiielite ipe physieiagically arneptahla Mrdanichasaseyuch

as, for example, ethanolamine.

Compounds of the formula | according to the invention may be chiral owing
20 to their molecular structure and may accordingly occur in various enantio-

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

Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to
use the enantiomers. In these cases, the end product or even the interme-
diates can be separated into enantiomeric compounds by chemical or
physical measures known to the person skilled in the art or even employed
as such in the synthesis.
30
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
35 tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,

malic acid, lactic acid, suitably N-protected amino acids (for example



Lt is also possible to use physiologically acceptable organi c bases, such

as, for exanple, ethanolam ne. Conpounds of the formul a IT accorlﬁ%ng to
the i nven™MUW4 ¥ Be chiral owing 20 to their nol ecul ACTEHPWES and
may accordi ngly occur in various enarti®-nmeric forns. They can therefore

exist in racemc or in optically active form 25 30 35 Since the
phar maceutical activity of the racemates or stereol soners of the

conmpounds accordi ng to the |pvention differ, jt may be desirable to
use the enaﬁ{c"i)%'ﬁ%m’gf?mﬁﬂeﬁﬁ&geﬁé%'é%?”'%aﬁé'péﬂlﬂj%r Bﬁtr@tv%ﬁmé\fé[ﬁm?”% i nt er me-
di ates can %‘étﬁé?l?érhﬁh@%dlf% %%.tAlewqgﬁpfagﬁ%ﬁgéh%&B@%&ﬁé or

physi cal nmeasures khown to the person ski in the art or even enpl oyed
as such i n ehanymehssscdutidmwith éhe askofodn opticatiycaciiverresolvitigaagenteoner s

are formed fromthe m xture by reaction with an optically active
resol w ng aé@ﬁ@?‘a@i’%ﬂﬂn&ohﬁ”@&ﬂW‘&BN@'YQ"%%CHQ”P%%BEH?@%PEOﬁ'lﬁ"i cally
active aci dgy. .SUé : ; ' '

di acetyl tar t%1 gp?’%’ﬁ\gécs?@‘é%ﬁg@}c?’%%séﬁ;%@lg%gg}\)gﬁgﬁg#d%mﬁ@y%é? 8 ,0 !ymn%rlsi C

aci d, | acti imaobilisedwri siity gbhpBaltasiveduantsfor this garpdserare>aebeas \6b
20041108718 PCT/ EP2004/ 005088 -15 5 10 15 20 25 30 35 N—benzo?ll proline
or N benzen@@holia griyest mdyres such @sy iriexasipt hemneisopepanel

canphor sul f%EF@W%ﬁLedZ?’dé%%?ﬂ%%qﬁgﬁ% g%ﬁ)gﬁjiss&chr omat ographi ¢ enanti oner

resolq ion W y-acti've resol ving agent (for
exanpl'€ di ni trobenzoyl phenyl gl yci ne, cellul ose triacetate or other

Y The invention furthermore relates to the use of the compounds of the for-

- muta | and/or physiologically acceptable salts thereof for the preparation of
pharmaceutical compositions, in particular by non-chemical methods. They

15 can be converted here into a suitable dosage form together with at least
one solid, liquid and/or semi-liquid excipient ar adjuvant and, if desired, in

combination with one or more further active ingredients.

20 The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and stereoisomers thereof, including mixtures thereof in all ratios,
and, if desired, excipients and/or adjuvanis.

25
These compositions can be used in human or veterinary medicine. Suit-
able excipients are organic or inorganic substances which are suitable for
enteral (for example oral), parenteral or topical administration and do not

30 react with the novel compounds, for example water, vegetable oils, benzyl
alcohols, alkylene glycols, polyethylene glycols, glycerol triacetate, gela-
tine, carbohydrates, such as lactose or starch, magnesium stearate, talc or
Vaseline. Suitable for oral administration are, in particular, tablets, pills,
coated tablets, capsules, powders, granules, syrups, juices or drops, suit-

35 able for rectal administration are suppositories, suitable for parenteral

administration are solutions, preferably oil-based or aqueous solutions,



derivatives of carbohydrates or chirally derivatised nmethacryl ate
polymers _imobilised on silica gel). Suitable eluents _for this purpose

are aqueolY® 28P41087180hol i ¢ sol vent mixtures, such as, fEFTEFAMI0R088

hexane/ i sopropanol/ acetonitrile, fori@xanple in the ratio 82:15:3. The
I nvention furthernore relates to the use of the conmpounds of the for-

mul a I and/ or physiologically acceptable salts thereof for the

prepar ation_of har maceuti cal conpositions, in particular by .

non- chemi cafur?‘?@t”ﬁ‘@&.summ%@ WGﬁ%ﬂWQIfrﬁ%r%’c{?H'@%ée & téﬁiﬂaé dosage
formtogeth L] I | vl O el | s b 0dli the

exci pi ent ogﬁ%ma{tjl\gg%{reéﬁ@ﬁeﬂtggﬁg?ﬁgﬁ F?‘#’ &gé%%i rl1at ?%rqégmghérgﬂéé{ or nore
further acthygslicoptedineistraay alve bay@philisadfand therreeukanidapliisates

medi canments conprising at |east one conpound of the formula | and/or
phar rrgceut i esed yiouexdnpled & pleRare dyectiaypprrpasationfy THetwopeytens t her eof
I ncl udi ng m %t I Il rat] . | £, desi IL.pl ents
el U g, MR 268 Sl RelAngid s Bt SR S REB R o
nmedi ci ne.  Sidsergdtv@sex@biiserd §n@b¢\nﬁ@tm¢g\b?em’s, ERRIIRNSagems! sgiges which
are suitable for enteral (for exanple oral), parenteral or topical

adm ni st r at fasrmeatityinm theoosmetia pressiurey hufter sobetanceapenlamnts aod flexanpl e

wat er, vegetabl e ojls enzyl ..al.cohol,s, .alkylene glycaols al yet hyl ene
o ycols, o1 Jadrar L 2 pUFAY ot S ethie PotbAERS Prkblrite BRetE' et oce
or staPch, RESSREMAsSt earate, talc or Vaseline. Suitable for oral
admnistration are, in particular, tablets, pills, coated tablets,

~‘capsul es, powders, granules, syrups, juices or drops, suit- able for
~rectal admnjstration are supposit
m R

admi ni st r at il BR CRPPAHASAT S FOrpiLla g%bgf@ygﬁléﬁgélgd;%epg%agm rE‘Slol utions,
VO 2004/ 108 BHrHEE 9844 998t RbatinPand HPevientin tRromBoembolic dis-

15 eases, such as thrombosis, myocardial infarction, arteriosclerosis, inflam-
mation, apoplexy, angina pectoris, restenosis after angioplasty and claudi-
catio intermittens, migraine, tumours, tumour diseases and/or tumour
metastases.

20
In general, the substances according to the invention are preferably
administered in doses between about 1 and 500 mg, in particular between
5 and 100 mg, per dosage unit. The daily dose is preferably between

s 25 about 0.02 and 10 mg/kg of body weight. However, the specific dose for
each patient depends on a wide variety of factors, for example on the effi-
cacy of the specific compound employed, on the age, body weight, general
state of health, sex, on the diet, on the time and method of administration,

30 on the excretion rate, medicament combination and severity of the par-
ticular disease to which the therapy applies. Oral administration is pre-

ferred.

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



furthernore suspensions, enulsions or inplants, and suitable for topical

applicatign are ointnents, creans or powders or also a The
novel conﬁ&r’rﬂ'ﬂ‘glm al so be lIyophilised and the resul tiﬁ&?@gé%ﬁﬁ%&gat es

used, for exanple, to prepare injecti-oh?preparations. The conpositions
I ndi cated may be sterilised and/or conprise adjuvants, such as

| ubri cants, preservat ives, stabilisers and/or wetting agents,

enul si fying

gent Its for not i c 1 essure uf fer
subst ances, (%ol gr &ftes &%afﬁq%* ogg ﬁ%@‘ﬂoﬁa‘%’"‘?'&?. {Aa6Fr RQﬂrP%ér active
i ngredi ents, fopg 'L%&‘B!?d@ﬁvatmérsesb’!‘vé@@ 98its 2A8 sterEBoRtssof the
formul a | and phyS|o gically acceptable salts thereof can be used for
conbating and ptlereat ingudihgonibeed thereoflinsall ed®es, such as thronbosis,
nyocardi al infarction, arteriosclerosis, inflam mation, apoplexy, angina
pectorg s, rest efBd s after angi opl asty and claudi- catio intermttens,

i graine, tURpULS oY bnfl FRRPSTUARG Rclcai et astases. I n general

t he subst anc accor |ng € Inveniion are preferably admnistered in
doses between about | and 500 ng, in particular between 5 and 100 nyg,

per dosage unit. The daily dose is preferably between about 0.02 and 10
my/ kg of bod}ie\ast gRMprisgssuitablespntaipets. SUEh @sRoxesy individwalhatilest

depends on a f of
the sp o 11 Bt F atffig e dlo.tA eV e SEBC KR RSR sepBrge drpodifey, o
of heal’th, eexh contdifingdircéffedivetdrRolintsf AESMPBURG T tHe mmium Baridfbi on,
on the excretion rate, medi canent conbinati on and severity of the par -

~ticular di s eheamaceuiisaly usable drrivatiyeapinivates, salts andisianceispEEr®dn i s pre-

~ferred. The,inventign .also rel s t kit) consisting of separate
packe of | adaiEpnatanaBeT el Emsatitabts 17 5 10" 15

and an effective amount of a further medicament in dissolved or lyophi-

15 lised form.

The invention furthermore relates to the use of compounds of the formula |
and/or pharmaceutically usable derivatives, solvates, salts and stereo-
20 isomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of thrombosis, myo-
cardial infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angioplasty, claudicatio intermittens, migraine, tumours,
25 tumour diseases and/or tumour metastases,

in combination with at least one further medicament active ingredient.

Above and below, alt temperatures are given in °C. In the following exam-

ples, "conventional work-up" means that water is added if necessary, the

% pH is adjusted, if necessary, to between 2 and 10, depending on the con-
stitution of the end product, the mixture is extracted with ethy| acetate or
dichloromethane, the phases are separated, the organic phase is dried
over sodium sulfate and evaporated, and the product is purified by chro-

35

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



(a) an effective anount of a conpound of the formula |I and/or pharna-
ceuticall usa@l erivatives, solvates, salts and ste I

t her eof , Q4 ]rogégm' xtures thereof in all ratios, andli)?ﬁfﬁgﬂ’%@?“g%ti ve
anount of a further nedicanment. The set8eonprises suitable containers,

such as boxes, individual bottles, bags or anpoules. The set may, for
exanpl e, conprise separate anpoules each containing an effective anpunt
of a conpoupd of the for | /or har maceut i cal.l.y. usabl e

Ger fvat 1 ves Massspapliomet NS il ieitens CTaR Sntealu S ncl i ng

m xtures thereof in all ratios, i +a further

medi canent i n dissolved or Iyopﬁ?BqFﬁgggﬂﬁgﬁﬁpﬁﬁﬂﬁﬁ?ﬁggﬁﬁﬁ%n furthernore
relates to the use of conpoundsESf (aléardsprayianisatiomdMH)phanlesseutical |y
usabl e derivatives, solvates, s%lts and stereo 20 isoners thereof,

i ncluding nixtures thereof in oFAIGAPEEVISBYr the preparation of a

medi canent for the treatnent of thronbosis, myo- cardial infarction,
arteriosclerosis, inflanmation, apoplexy, angina pectoris, restenosis
after angi opkasibyg 1cl audicatio intermttens, mgraine, tunours, 25 tunour
di seases and/or tunour netastases, in conbination with at |east one
further nedi canent active ingredient. 30 35 Above and bel ow, all

t enper at ureg_ar [ i 5 16 Fahl Ow e neonvent i onal
wor ke g modie- enaror Py feerbil i B PR A e IR Ut a1 ¢
necessary, propyateiearbizadslislftepdRRESGHI08008y thens fillowdihd bothér@g: of the
end product, the mxture is extracted with ethyl acetate or

~ditchl or onet hane, the phases are separated, the organic phase is dried
“over sodium sulfate and evaporated, and the product js purified by chro-
mat ogr aphy on silica gel and/or by crystallisationf R

gel ; eluent: 'a“ | acet at e/ met hanqgl 2, %icbo-AMake04/ %8 N
088 /N
PCT/ EI,?%004/ 005 HZN@,N o Pyr-DCM, 2h, rt N,N\H,N o
N o> b. 1, DIPEA, 2h, rt o NJH
NH, 3 o]
1 2 Y = 79%
nPrl, CsCQ,, DMF, 7h, rt
Y = 97%
20
NH | C i
-l L
NNy \@L o ~_ EtOH, 8N HCl, 1h, 1t O N N\n/ O o
Lo Lo
. 25 5 4
S-chlorothiophenecarboxylic acid,
EDCI, HGBT, N-Me-morpholine,
DMF, 18h, rt
Y = 52%
30 FJH

(o]
s N._.N
oY L
@

a5 1. A mixture of 2.0 g {(10.4 mmol) of 4-(4-aminophenyl)morpholin-3-one
2. 2.1 g (10.4 mmol) of 4-nitrophenyl chloroformate and 0.84 mi



~18 5 10 a. 2, Cl COO CBH4-4N2, a pyr., DCM 2h, it b. 1, DI PEA 2h

2 Y=79% nPrI2 CsCCB8 DVMF, 7h, it Y = 97% 20 25 I\/ass spectrorretr Rﬁgﬁ
El (el ect Moh (fﬂ’ﬂ‘ésc?ﬂ i oni sati on) M+  FAB (fast atom bo b ¢ ‘%

ESI

(el ectrospray ionisation) (MrH) + ¢dBl-ess

1- (5- Chl or ot hi en- 2-yl car bonyl ) - 4- [ 4- ( 3- oxonor phol i n- 4-yl ) phenyl ] - 2-

propyl sem car bazide is prepar ed anal ogously to the foll ow ng schene: 5

B9 56 % Pvricind it S il lnidlgrangng s TR Al e
PP ORI AR BT s v

5-chl or ot hi
18h,
4- (4-am nop
chl or of or ma

itY

10

15

20

25

30

35

5.3 ml (31.2 mmol) of ethyldiisopropylamine are added successively to this
mixture. The suspension is stirred at room temperature for 2 hours, diluted
with ethyl acetate and washed with 0.5 N sodium hydroxide solution. The
mixture is then subjected to conventional work-up, giving 3.94 g (79%) of
1-diphenylmethylene-4-[4-(3-oxo-4-morpholinyl)phenyl]semicarbazide 3 as
colourless crystals having a melting point of 241-243°; MS-EI (M") = 414
(8%), 165 (100%).

2. A suspension of 1.0 g (2.4 mmol) of the semicarbazide 3 and 0.98 g
(3.0 mmol) of caesium carbonate in 30 ml of acetonitrile is stirred at room
temperature for 0.5 hour. 0.29 ml (3.0 mmol) of 1-icdopropane is added to
this mixture, which is stirred for a further 7 hours. After 150 ml of ice-cold
water have been added, a precipitate deposits, which is subjected to con-
ventional work-up, giving 1.07 g (97%) of 1-diphenylmethylene-4-[4-(3-
oxo-4-morpholinyl)phenyl]-2-propylsemicarbazide 4 as colourless crystals
having a melting point of 75-77°; MS-EIl (M") = 456 (2%), 180 (100%).

3. 5.0 ml of 37% hydrogen chloride solution are added to a solution of
0.5 g (1.1 mmol} of the propylsemicarbazide 4 in 20 ml of ethanol, and the
mixture is stirred at room temperature for 1 hour. After the reaction solu-
tion has been diluted with 30 ml of water, it is subjected to conventional
work-up, giving 0.27 g (84%) of 4-{4-(3-oxo-4-morpholinyl)phenyi}-2-
propylsemicarbazide 5 as colourless crystals having a melting point of
127-129° MS-El (M") = 318 (6%), 218 {100%).

4. 100.0 mg (0.342 mmol) of the semicarbazide 5, 55.6 mg

(0.342 mmol) of 5-chlorothiophene-2-carboxylic acid, 66.2 mg

(0.342 mmol) of N-(3-dimethylaminopropyl}-N'-ethylcarbodiimide hydro-
chloride and 36.2 mg (0.342 mmol) of 1-hydroxybenzotriazole are dis-
solved in 10 ml of DMF, and 38.0 4 (0.342 mmol) of 4-methylmorpholine
are added at RT. After the mixture has been stirred at RT for 18 hours, it is

I‘t

stated ot herw se) Exarrpl e |



-19 5 10 15 20 25 30 35 (10.4 mml) of pyridine in 50 m  of

di chl oro stirred at roomtem perature for (10. 4
mol ) of ng;éﬁ@@‘ﬁhdg%gne hydrazone 1 and 5.3 nl (31.2 mm szotﬁlo(asosg

et hyl di i sopropyl am ne are added succes@Pvely to this mixture. The
suspension is stirred at roomtenperature for 2 hours, diluted wth
ethyl acetate and washed with 0.5 N sodi um hydr oxi de soI ution. The

1 i pheny! mBBHACLHES 781 SR A SHBrR S il ae s ac
col our| ess %Nﬁ% A7 MYENSR) aﬁl(swd?atmén%y@érbo%?w MEEDGMDE) = 414

(8%, 165 (IOO0¢ suspension of 1
sem car bazi gbon-dnrd)mhesgl]e- p(cmy(IBemlﬁabbazid&:ééé Las calpuﬂaaseryahalso m of

acetonitrile is stirred at t er.at 0. our. 0.29 m (3.0
mol ) sof 1- F‘ﬁ?ﬂ'@ﬁr%ﬁ?ﬁg‘g QO‘QB8€@1'385F=WS #EQMT% ) \Mais?h is stirred for a
further 7 hours. After 150 ml of ice-cold water have been added, a
precipitate deposits, which is subjected to con- ventional work-up,

gi vi ng 1. 07 The(follé¥ingfcampbpidsmgrierditayedranalogal+S)B-

0x0- 4- nor phol i nyl ) phenyl ] - 2- pr opyl sem car bazi de 4 as colourless crystals
having a nelting point of 75-77, Ms-El (M') = 456 (2%, 180 (100% . 3.

5.0 m of SZ(V%.-, Rﬂﬁ@n@—&%f@&aﬁ)ﬁhiﬁ'n‘?& r@_(ggg@nﬁﬁrﬁh rﬁaﬁmltlon of 0.5-

g(1]1mml) epropy sem c |de and the

mi xtur€ i s @henm—d (@tomﬁgmyu)smabumef(ng hour After the reaction
soI u- tion has been diluted with wat e It IS subjected to

conventi onall %@}Iprqypjen@-yﬁmgnqpy@ﬂﬁmbyyl MS-oxomorphohn-4-y )-
e o e P MR oy e carbezide S e
(6%, 218 ( 31O((B%romothiena-ylcarbonyl) 4-[3-methyl-4-(3-oxomorpholin-4-yl)-

15 phenyl]-2-benzylsemicarbazide,
1-(3-chlorobenzofb]thienyl-2-ylcarbonyl)-4-[3-methyl-4-(3-oxomorpholin-
4-yhphenyl]-2-benzylsemicarbazide,
1-(5-chlorothien-2-ylcarbonyl)-4-[3-methyl-4-(3-oxomorpholin-4-yl)-

20 phenyl]-2-benzylsemicarbazide,
1-(5-bromothien-2-ylcarbonyl)-4-[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]-2-(2-methoxyethyl)semicarbazide,
1-(3-chlorobenzo[blthienyl-2-ylcarbonyl)-4-[3-fluoro-4-(3-oxomorpholin-

25 4-yl)phenyl]-2-(2-methoxyethyl)semicarbazide,
1-(3-chiorothien-2-ylcarbonyl)-4-[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]-2-(2-methoxyethyl)semicarbazide,
1-(5-chlorothien-2-ylcarbony!)-4-[3-fluoro-4-{3-oxomorpholin-4-y!)-
phenyl}-2-(2-methoxyethyl)semicarbazide,

%0 1-(3-chlorothien-2-ylcarbonyl)-4-[4-(2-0xo-1H-pyrazin-1-yl)phenyl]-2-
cyciopropylmethylsemicarbazide,
1-(3-chlorothien-2-ylcarbonyl)-4-[4-(2-oxo-1H-pyridin-1-yl)phenyl]-2-
cyclopropylmethylsemicarbazide,

35

1-(3-chlorothien-2-ylcarbonyl)-4-[3-methyl-4-(3-oxomorpholin-4-yt)-
phenyl]-2-cyclopropyimethylsemicarbazide,



4. 100.0 ng (0.342 mmol) of the sem carbazide 5, 55.6 ng (0.342 mol) of
5-chl or ot h| 0 hene 2-carboxylic acid, 66.2 ng (0.342 nm| f

N ( 3-di rre f ]&ropyl )-N -ethyl carbodiimde hydro- SHEA0NE8 36, 2
g (0.342 mmol) of 1-hydroxybenzotriaz®le are dis- solved in 10 ml of
DMF, and 38.0,ul (0.342 nmmol) of 4-nethyl norpholine are added at RT.
After the m xture has been stirred at RT for 18 hours, it is WO

2004/ 108718 P2 04/ 00508 ed ipto 75 m of e-wat er and
2o, ot oy d-EatTe 'Sﬁa?‘ylﬁé‘%é’wi)“‘%u%‘%ﬁé'ﬁ&?"ﬁ’ﬁ‘%‘i‘)'ﬁw3@

éhc();si ﬁhilo;f);)gﬁgﬂ;%(ﬂ rﬁém&%@% h)e\/r%écar a2| QQ?DL\I- ") as colourless crystals

havi ng a nel1t(|59@1lpmthﬂtan<—ﬁ—y[b@ﬂbcif(§/2) 4Bntedhy A BroxomofgiolinFdeylf-ol | owi ng
conpounds are obtai ned anal ogousl

1- ( 5- ghl or oPRPBWIZ- %MCWBBWW%mﬁS?@UQﬁE?WF‘e4 ( 3- oxonor phol i n-4-yl) 10

Eh?gychl (2)r (()ﬂl E-YCH?{ ?%‘?C%I?'?W}g%%ﬁw ﬁ-(?spxgpongp?)hol |ylz_4- yl) -

phenyl ] - 2- bphémylwmmﬁiﬂrapyidfethyléém)carbaznde

1- (5- br onot hi en- 2-yl car bonyl ) - 4-[ 3- net hyl - 4- ( 3- oxonor phol i n-4-yl) 15
phenyl ] - 2- benzyl sem car bazi de,

1- (3-chl orobenzo[ b] t hi enyl - 2-yl car bonyl ) - 4- [ 3- net hyl - 4- ( 3- oxonor phol i n-
4-y|)5ﬁenyl]-2-benzylsenicarbazide,

1- (5-chl or ot hi en-2-yl carbonyl ) - 4-[ 3- met hyl - 4- ( 3- oxonor phol i n-4-yl)- 20
phenyl] 2- benzyl sem car bazi de,

7 1-'(5- br onot hi en- 2-yl car bonyl ) - 4-[ 3-f | uor o- 4- ( 3- oxonor phol i n-4-yl) -
~phenyl | - 2- (2- met hoxyet hyl ) seni car bazi de,

1- (3-chl orobenzo[ b] t hi enyl - 2-yl car bonyl ) - 4-[ 3-fl uor o- 4- ( 3- oxonor pholin 25
4-yl ) phenyl ]-2-(2-nmet hoxyet hyl ) sem car bazi de,

1-(3- q | or ot hi en-2-yl carbonyl ) -4-[ 3-fl uoro-4-(3-oxonor pholin-4-yl)-
phenyl']- 2- ( 2- met hoxyet hyl ) sem car bazi de,

1- (5-chl orot hi en- 2-yl carbonyl ) -4-[ 3-fl uoro--4-(3-oxonor pholin-4-yl) 30
phenyl ] - 2- ( 2- met hoxyet hyl ) sem car bazi de,

20

30

35



1- (3-chl orot hi en-2-yl carbonyl ) - 4-[ 4- (2- ox0o-1 H pyrazi n=1-yl ) phenyl] - 2-
cycl opr opyy i car bazi de,

1-(3-chl oﬁﬁqﬂgﬁﬁg?ﬂ carbonyl)-4-[4-(2-0x0-1 H pyridi n-II'CT/E]f’)o%ﬁoeorslgﬁs] - 2-
cycl opr opy[ et hyl semi car bazi de, 35 -22-

1- (3-chl orot hi en-2-yl carbonyl ) - 4-[ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl)
phenyl ] - 2- cycl opr opyl net hyl sem car bazi de, WO 2004/ 108718

PCT/ EP20041Q05088 ol 21 5_10 15 20 25 30
1-(5-chlor otﬂ?%ﬁléi-kﬁﬁé%ﬁl@éi}% ) - 4-[ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl ) -

phenyl ] - 2- (2- met hoxyet hyl ) sem car bazi de,

1- (5-chl orot hi en-2-yl carbonyl ) - 4-[ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl ) -

phenyl ] - 2- cyASfinity tcomegeptass hy| semi car bazi de,

1- (5- bronot hi en- 2-yl car bonyl ) - 4-[ 3- net hyl - 4- (3- oxonor phol i n-4-yl ) -
bl

phenylgl- 2-cy opyl net hyl sem car bazi de. 35 WD 2004/108718
PCTI EP2004/ 0B3R88und - Z22[Fxa-18L, )20 2PreaPvidifgfracol agi cal data Affinity
to receptors Table |
No. [nM]
"At" 390.0 830.0
"A2" 570.0 1000.0
10 "AZ" 87.0 180.0
15
20
30

35



Conpound FXa-1C50 [nM TF/ FVI1a-1C50 No.[nM "Al "390.0830.0
"A2"570.01000. 0 "A3"87.0180.0 35 WD 2004/108718 PCT/ EP2004/ 02)5088 - 23
5 10 15 'IJWQZP%"WBan exanples relate to phar naceutica?cg%?%ﬂf’?o%s:
Exanple A: Injection vials A solution23-100 g of an active ingredient of
the formula | and 5 g of diso- dium hydrogenphosphate in 3 | of
bidistilled water is adjusted to pH 6.5 wusing 2N hydrochloric acid,
sterile filter transferred into injection.vials lL.yophilised under
sterile conﬁﬁ?ﬁgﬁ”’gﬂﬁ@%l%ﬁfﬂﬂﬁﬁ eémanuﬂfcﬁmﬂﬂ?Hﬂ%% SEach injection
vial contains 5 ng of active ingredient. Exanple B: Suppositories A

m xture of 20 g of an active ingredient of the formula | with 100 g of
soya | ecit BExamplid At40jecticnf viabsoa butter is nelted, poured into noul ds
and allowed to cool. Each suppository contains 20 ng of active
ingredient. 20 Exanple C Solution 25 30 A solution is prepared froml ¢

¢ . . . ¢ 0
26,28 o of RTRIAT P fionabarGeTHugient st tiddtnflia BN of s 1 1y
of bi di stil Hegh Wadgenphesirdte Sn 3djoisidistillerl waidh,is aolistatbtspH@ Son is

made up to 1 1 and sterilised by irradiation. This = ]
using 2N 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 1 with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

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

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

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

solution can be used in the form of eye drops.

30 Example D: Ointment

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

Vaseline under aseptic conditions.

35



solution can be used in the formof eye drops. Exanple D: QG ntnment 500 ny
of an actjve ingredient of the fornula | are mxed wt

Vasel i ne WRFEM/WEDB: i ¢ conditions. 35 WD 2004/ 108718 Pg‘f?’%ﬁg??g’ﬁ%ﬁ%oss
24 5 10 15 Exanple E: Tablets A nixtt#4e-of 1 kg of active ingredient of

the formula I, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc
and 0.1 kg of magnesium stearate is pressed to give tablets in a

convent i onat manner_ i uch a way that each tablet contains 10 ng of
active ingr df“g“’?? EEQ%#’E?’%’ F: Coated tablets Tablets are pressed
anal ogously to Exanpl e E and subsequently coated in a conventional

manner with a coating of sucrose, potato starch, talc, tragacanth and
dye. Exanpl A r@xtutams dl lesof active ingraiieri!t\mma@vre’djlarhtﬁtbg of lectésg,nula | are

introduced into h rd el ati ne 0 ca e onvent.i on nner in
such F Mot 0RO & JHRENSED ke MG aST SeRIr &1 ent
Ex f th
for m 2 | @‘%8@?%19  GBidhs P eti«‘d"‘a@?%“aﬂ*g“%?%n figubliy hagheaieeh B0 1 0G
into arrpoul ebletl oomipdink i19atlg whdetives irgredient.condi ti ons and seal ed under

sterile conditions. Each anpoule contains 10 ng of active ingredient. 35
WO 20041108718 PCT/ EP2004/ 005088

Example F: Coated tablets

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

15

Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
20 capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.

Example H: Ampoules

25
A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is stertle filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

20 10 mg of active ingredient.

35



-25 Patent Clainms 5 1. Conpounds of the formula I | 10 15 20 25 30 35 in
whi ch Het nono- or bicyclic aromatic heteroc

havi ng fr‘gﬁn 84{1?’))%?:’1 N, 0 and/or S atons which is nono- ¥EJI)E @ﬁ@bf}q}g’% ut ed
by Hal, R denotes A which may be no#d; di- or trlsubstltuted by
S(O)rrA, Ph, NH2, NHA, NA2, OH, QA PQ OA)Z, ethynyl, vinyl or Q(CH2)r Ph,
R2 denotes H, HaI or A R3 denot es 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1
-yl, 2-oxo0-1 H pyridin-1-yl, iﬁ,om) 8PI|n4yI, 4- oxo-1

H pyridin-1-yl, 2- oxo-1 H-pyr a2| 'ﬁo M oi ni dazol i di n- 1-yl,
2-imnopi peridin- 1-yl, 2-imnopyrrolidin-1-yl, 3-im nonorpholin-4-yl,
2-imno- i mdazolidi n-l-yI , 2-imno-1 H pyrazi n-I -yl

2, 6- di oxopi per i Gompolings of theofapiyeet azi n-1 -yl , 2, 6-di oxopi perazi n-1-yl,
2, 5-di oxo- pyrrolidin-1-yl, 2-oxo-1, 3-oxazolidin-3-yl,

3- 0xog2H pyridazin- 2-yl, 2-caprolactam1l -yl (= 2-oxoazepan-1 -yl),
2-azagi cyclo- [2.2.2]octan-3-0n-2-yl, H-di hydro-1 H pyri m di n-2-o0xo-1
-yl, 2-oxo0-1, 3-oxazi nan-3-yl or 4H -oxazin-4-yl, A denotes H,
unbranched, branched or cyclicz al ving 1-10 C atons, Ph denotes

phenyl , H
Het N
e Y \NJJ\N |
| H R3

10 0 Ri1

o in which

Het denotes a mono- or bicyclic aromatic heterocyclic radical

15 having from 1 to 3 N, O and/or S atoms which is mono- or
disubstituted by Hal,
R denotes A, which may be mono-, di- or trisubstituted by
S(O)mA, Ph, NHz, NHA, NA,, OH, OA, PO(OA),, ethynyl, vinyl
20 or O(CH,),Ph,

R? denotes H, Hal or A,
R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1H-
pyridin-1-yl. 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-yl, 2-
ox0-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2-iminopiperidin-
@ 1-yl, 2-iminopyrrolidin-1-y, 3-iminomorpholin-4-yl, 2-imino-
imidazolidin-1-yl, 2-imino-1H-pyrazin-1-yl, 2 6-dioxopiperidin-
1-yl, 2-oxopiperazin-1-yl, 2,6-dioxopiperazin-1-yl, 2,5-dioxo-
pyrrolidin-1-yl, 2-oxo0-1,3-oxazolidin-3-yl, 3-oxo-2H-pyridazin-

30 2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-1-yl), 2-azabicyclo-
[2.2.2]octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-2-oxo-1-yl,
2-ox0-1,3-oxazinan-3-yl or 4H-1,4-oxazin-4-yi,

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

35 C atoms,

Ph denotes phenyl,
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denotes F,_ C r , h denotes 1, 2, 3, 4, 5 or
g’%@‘gﬁ{sf’]@al | y usabl e derivatives, solvat es g?r?@l@%@ﬁs@ereo_

i ncl udi ng mi xtures th2Beof in all ratios. Conpounds

2, and ph
i'sonmers t

her eof

1 or

according to C ai m 1, in which Rl denotes al kyl having 1, 2, 3, 4, 5 or

C atons, which may be substituted by ethynyl, phenyl, OA OH or OA and
sabl,e der| ﬁ-le’lé ; sol vates, salts and stereo- isoners
6PTln all ratios. Compounds according to

ah R3 dgheies: %gxgﬁy@grg di n-1-yl, 2-oxopyrrolidin-1-yl,
2-0x0-1 H pyridin-1-yl, 3-oxonorp

phar maceu
t her eof
Claim1l,

ticall
i ncl ud
i n whi

mi RE0PES R
olin-4-yl, 4-oxo-IHpyridin-1-yl,

oxo0-1 H pyrazi nail-yl, dQHMG|Qn1CWZ21I idin-1-yl, 2-imnopiperidin- 1- yI

2-imnopyrrolidin-

3-1 m, nhono

hql i.n-4-vyl 2-im -
i m dazol i di n- 1- gnd PE%H@H%UW%/ W&% aerl"%“"e%zé%‘@{&mpgglﬁf"ﬂd fte"9p" or
3- 0x0-2H- pyr i dagdsds Yheredf dnPlal Sﬁﬁr’e‘éﬁbéb‘edﬁ‘?@ﬁaﬁ@é' vatives,

sol vat es,

salts

in all ratios.
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2.

and stereo- |sone ereo I nclu

2-

i ng m xtures t her eof

6

Compounds accordi ng to one or nore of Clains 1-3, in which

Compounds according to Claim 1, in which

R denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, which may be
substituted by ethynyl, phenyl, OA, OH or OA,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1, in which

R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-ox0-1H-
pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-yl, 2-
ox0-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2-iminopiperidin-
1-yl, 2-iminopyrrolidin-1-yl, 3-iminomorpholin-4-yl, 2-imino-
imidazolidin-1-yl, 2-imino-1H-pyrazin-1-yl, 2-oxopiperazin-1-
yl or 3~oxo-2H-pyridazin-2-yl,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-3, in which
R? denotes H, methyl or F,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-4, in which

Het denotes thienyl, furyl, pyrrolyl, benzofuranyl, benzo[b]thienyl,
thiazolyl or oxazolyl, each of which is mono- or disubstituted
by Hal,



R2 denotes H, nethyl or F, and pharnmaceutically usable derivatives,

sol vat es, ‘ﬂﬁg%ﬂoi%@ﬁgsoﬁ ereo- isoners thereof, including ﬁ%ﬁwﬁo&&greof

inall rat unds according to one or nore of C

Het denotes thienyl, furyl, pyrrolyl,-Bénzofuranyl, benzo[b]thienyl,

t hi azol yl or oxazol yI, each of which is nono- or disubstituted by HaI,
W) 2004/108718 PCTI EP2004/005088 -27 and pharmaceutically usable

d t I | t

T xt Ures ¢her sof ErPETERRUTGEY we ARl SHyelR Sfle AhORE  or e
of Claims 1-5, iidbriélisqReldll iHBRAMPmbRLRItherddfiiy il rav6s.ol yI

benzof uranyl, benzo[b]thienyl, thiazolyl or oxazolyl, each of which is

nono- or disubstituted by HaI R denotes al kyl having 1, 2, 3, 4, 5 or
6 C atons, ic 10 substituted b h I , OH or OA
R dengtes B HIOTRORISEERENBOLE SrS Rt ot Gling 1) vinic
2-oxopyrr ol i Mot V! defipfkanenil I'[S;yrfbl bbnz&uwr%m[mn«:énw
4-oxo-1 Hpyridin-1-yl, razi n-1-yl,

2- oxoi m dazol i di n-1- yIthlaZGiyhmmmmzymdyh eiach oflwhich i2-moncapydiswistitiited1- y| |,
3-i m nonor phol i n-4-yl j‘l‘l m no- imdazolidin-1-yl, 2-imno-1 H pyrazin-|
-yl, 2-oxopi perazin- 1by alor  3- oxo0- 2H pyridazin-2-yl, 20 A denotes H,

i e N L e A
denotes 0, 1 or 2, angubstitutaiepbtisalyl ywhesghl®A dBH oraDAyes, sol vates,
sal ts and ster *Re denotes H, Hal or A,
R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1H-
pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-yl, 2-
15 oxo-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2-iminopiperidin-
1-yl, 2-iminopyrrolidin-1-yl, 3-iminomorpholin-4-yl, 2-imino-
imidazolidin-1-y!, 2-imino-1H-pyrazin-1-yl, 2-oxopiperazin-1-
yl or 3-oxo-2H-pyridazin-2-yl,
20 A denotes H, unbranched, branched or cyclic alkyl having 1-10
C atoms,
Ph denotes phenyl,
Hal denotes F, Cl, Bror |,
o5 n denotes 1, 2, 3,4, 5or 6,
m denotes 0, 1 or 2,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

30
7.  Compounds according to Claim 1 selected from the group consisting
of
1-{5-chlorothien-2-ylcarbonyl)-4-[4-(3-oxomorpholin-4-yl)phenyl]-2-
35

propylsemicarbazide,



I-somers thereof, including mxtures thereof in all ratios. 30 7.
Conpounds ccord to daim1l selected fromthe group |.St i

1- (5-chl oP'dt #0UA 82% car bonyl ) - 4-[ 4- ( 3- oxonor phol i n- 4- $@E@@§‘§/ﬁa -
propyl semi car bazi de, WO 2004/ 108718 PCI8EP2004/ 00088 -28

1- (5-chl orot hi en-2-yl carbonyl ) - 4-[ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl) -
phenyl ] - 2-( prop- 2- ynyl)sem car bazi de,

L-(3--chl orothi ¢ S(gnqlﬁ foglal?p- Y ca4bcgny!)n3t[§%ethyl(-§ (on?(g%o%ﬁolm-z;_yn}il )- 5

phenyl ] - 2- benzyl
1- (5- br onot hi en aewg@t@w@ym[sammwrd@ (3- oxonor phol i n-4- yl ) phenyl ]

2- benzyl sem car a2|

1- (3- chl or obenz O (B}eHiortiyien- 3ﬁybarmwxq{amahmmammnmpmmmfw) phol i
-4-yl) ph 11-2-b | b d
2-(5¥ )Iporeg%/h} eR! Qeﬁf-ﬁagegga( ae}mgé%t@%ﬁ;@ hyl - 4- ( 3- oxonor phol i n-4-yl ) -

phenyl'] - 2- benzyly s - - A

1- (5- br onot hi en- 2- car onyld‘%y %O?YILor o- rﬂet{\gi 8 8%P&O(§Ppﬂl}n -4yl ) -
phenyl ] - 2- ( 2- rrel;:l)pha@lh;llt}er@semlmmgadﬂe 15

1-(3-chl orobenzo[s]thl enyl - )il carbonyl )-4-[3-f| uoro- 43 oxonor - phol
i n-4-yl ) phenyl | 123cchigrbeseoiy ")Vé'@nWG%frb@&i’l)tfh[?’ -methyl-4-(3-oxomor-

1-(3-chl t hi | el ol
pheryi 2 (2. ok éﬂ%gfﬂw@w@:gﬁ 3, ShiRgydaibd: ororrphol in-4-y1)

1- (5- chl or ot hi en=G-othlemthieny?-yicréhyi)-448omdthyB4 43 wxomprpholin-4-y)-) -
phenyl ] - 2- (2- met hoxyet hyl ) sem car bazi de,
~1-(3-chl or ot hi erhenyll-2hewaemigaltezide, oxo- 1 H- pyr azi n- 1-yl ) phenyl | -

2 eycl onropy| ey SRR A3 3 oo PO
2-cycl opropyl m?bhéhﬁl?‘ﬁz\-(Qambﬂ'Zd)@éthﬁls)semzcarbazlde

1- (3-chl orot hien car bonyl ) - oxonor phol in-4-yl)-
phenyl T2- cycl opr'lo(@ycprni@mmrgg[h]mm& garbonyl)-4 [3-fluoro-4-(3-oxomor-

pholin-4-yl)phenyl]-2-(2-methoxyethy!)semicarbazide,
1-(3-chlorothien-2-ylcarbonyl)-4-[3-fluoro-4-(3-oxomorpholin-4-yi)-
phenyll-2-(2-methoxyethyl)semicarbazide,

20 1-(5-chlorothien-2-ylcarbonyt)-4-[3-fluoro-4-(3-oxomorpholin-4-yi)-
phenyl}-2-(2-methoxyethyl)semicarbazide,
1-(3-chlorothien-2-ylcarbonyl)-4-[4-(2-oxo-1H-pyrazin-1-yl)phenyl}-
2-cyclopropylmethylsemicarbazide,

25 1-(3-chlorothien-2-ylcarbonyl)-4-{4-(2-oxo0-1H-pyridin-1-yl)phenyl]-
2-cyclopropylmethylsemicarbazide,
1-(3-chlorothien-2-ylcarbonyl)-4-[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyi}-2-cyclopropylmethylsemicarbazide,
1-(5-chlorothien-2-ylcarbonyi}-4-[3-methyl-4-(3-oxomorpholin-4-yl)-

%0 phenyl]-2-(2-methoxyethyl)semicarbazide,
1-(56-chlorothien-2-ylcarbonyl)-4-[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]-2-cyclopropylmethylsemicarbazide,
1-(5-bromothien-2-ylcarbonyl)-4-[3-methyi-4-(3-oxomorpholin-4-

35

yhphenyl]-2-cyclopropylmethylsemicarbazide,



30 1-(5-chlorothien-2-ylcarbonyl)-4-[3-nethyl -4-(3-oxonorphol in-4-yl)-

phenyl ] - yet hyl ) sem car bazi de,
1-(5-chl g\”é?zf%@?gﬁéw carbonyl ) - 4-[ 3- net hyI 4-( 3- oxom)rpﬁ mpzoojmosos;s
phenyl ]-2-cycl opr opyl net hyl semni car bazi

1- (5- bronot hi en- 2-yl carbonyl ) - 4-[ 3- net hyI --4-(3-oxonor pholin-4 35
Yi ) phenYi ] 2-cYcl opropVYl net hYl sem car bazi de , WO 2004/ 108718

Calts and stor ot PRaTRARLRARL TSI defflantat et ctaid Bbras ]y 21 o

ratios. 5 10 8.isBrreeSferbef, mél@duﬂg&ﬁﬂf@bs%r@bf poaipeatieds of the fornula |
according to Clains 1-7 and pharnaceutical |y usabl e derivatives,

solvates, salts and stereoisoners thereof, characterised in t hat a) a

d of4th f 2 whi h
campouna o gt noplRelk R b 8bbitch o Babebl e R SR
formia 11l Fel®lems 117 and phdfmatetliialh Usabrnbavatiles, Bbivalesor a fr ee

or reactively functionally nodi group, and has t he meani ng
i ndi cated in C salta and stegeaisomers thereof, characterised in that

a) acompound of the formula il

10 R2
- H,N
N7 N "
| H R3
15 R?
in which
R', R? and R® have the meaning indicated in Claim 1,
20 is reacted with a compound of the formula Il
Het-CO-L i
in which
g 25
L denotes Cl, Br, | or a free or reactively functionally modified OH
group, and
Het has the meaning indicated in Claim 1,
30

and/or

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

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

35 7 as inhibitors of coagulation factor Xa.



a base or acid of the fornula | is converted into one of its salts. 35 9.
Conpounds h rmula | according to one or nore of I, 7 as
i nhi bi tor?p‘%?"t"ifi"e?é ation factor Xa. CVO 2004/ 108718 P F%?ﬁ‘k/’%@%oss
10. 11. 5 10 12. 15 13. 20 25 14. 30 3BOconpounds of the fornula I
according to one or nore of Clains Ito 7 as inhibitors of coagul ation
factor Vila. Medicanents conprising at |east one conpound of the fornula
| according,.to_one or re, of. d ai 1 tp 7,and/ or phar eutically
usabl e deri th@_é?p%tmc{%fﬁe?f%'ﬂ@@q%ﬁao 9 PEBRENPEIRL dme TRt udi ng
mi xtures ther eof 4duirRlditcr &bt 85ag@flon fctdegilaed, excipi ents and/ or

adj uvants. Medi canents conprising at | east one conpound of the fornula I
according to one or nore of Cains 1 to 7 and/or pharmaceutically usable

i xt Ueps € ndileoMSdICaINPRS SRS o1Rg, 5t BASEoBREU 11RF IS |canent
mrvel o oprear |5 a2y Rl pASTE KA SRR 197 sl ety
preparation of asabledierativesfsulvaths, saloamesteredisomeosthesesf, nyocar di al
I nfarction, including mixtures thereof in all ratios, and, if desired, excipients

and/or adjuvants.
10

12. Medicaments comprising at least one compound of the formula |

according to one or more of Claims 1 to 7 and/or pharmaceutically

usable derivatives, solvates, salts and sterecisomers thereof,
15 including mixtures thereof in all ratios, and at least one further medi-

cament active ingredient.

13. Use of compounds according to Claims 1 to 7 and/or physioiogically
20 acceptable salts, salts and solvates thereof for the preparation of a
medicament for the treatment of thrombosis, myocardial infarction,
arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis
after angioplasty, claudicatio intermittens, migraine, tumours, tumour

25 diseases and/or tumour metastases.

14. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
30 to one or more of Claims 1 to 7 and/or pharmaceutically usable
derivatives, solvates, salts and sterecisomers thereof, including mix-
tures thereof in all ratios,
and
(b} an effective amount of a further medicament active ingredi-

35 ent.



arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosi s

af ter angi opl ast claudicatio intermttens, mgraine,_tunours, tunou

‘di seases MRGMY1 %/'Gﬁour met ast ases. Set (kit) consisti nfCHEPLSAUIES, packs
of (a) an effective anount of a conpoewid- of the fornula | according to
one or nore of Clains 1 to 7 andl or pharmaceutically usable derivatives,
sol vates, salts and stereoi soners thereof, including mx- tures thereof
inall ratios, and n effective amount of. a further nedicanent

active ingr & U%%Pf SQDDQBG‘J? 965‘1’318"'@@*?/ ERS09iNgdS e Or-Beracho 15 20 25
20 15, e of cemiuidn Photip ohariiba sl Regl deree, 95y aREe O

d ai ns 1to7an armaceuma usa erivatives vate

salts and st er&ml&(ﬁf&istet‘émsmérs ihemémfdmmzdmgmmms tresreof iniail al |
ratios, for the preparation of a medicanent for the treatnent of

t hronposi s, m/&daBdi al infarction, arteriosclerosis, inflammtion,

apopl Sxy.  anal pa el Snor 864 FEALANBH it (TS BL SRR ikl ©

Intermttens ases dn

met aséI ases, |3 n m96&nrﬂﬁl Iuﬁfanmdnhaﬁbr:b@@éto@mnfﬂmmaﬁbnn@ﬁcb;gajagent active
i ngredient.

angina pectoris, restenosis after angioplasty, claudicatio intermittens,

migraine, tumours, tumour diseases and/or tumour metastases,
10

in combination with at least one further medicament active ingredient.
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