WO 20051092849 PCTI EP2005/ 002306 -1 PROLI NYL DERI VATI VES FOR THE TREATMENT
OF THROVMBCSIS The invention relates to conpounds of the formulal 5 R R2 H
RNR4 / N 10 HO R3 in which R denotes Hal, -C— CH -C-CAo OA 15 R
denotes H A OH QOA A COO, Ph(CHZ) :

cycl oal kyF“{’c‘,’Pﬂ? s‘l?oo A CONH-, A-COVA-, Ph- CONA NG, PORPES2OREBBN,  coon,
CO0A, CONH2, CONHA, CO\I(A)Z 0-al lyl, -®ropar gyl , 0 benzyl =N-OH, =N-QOA
or =CF2, R2 denotes H or A, 20 Ph denotes phenyl which is unsubstituted or
nono-, di- or trisub- stituted by A, OA, COH or HaI R3 denotes H, Hal or A,

50 R, R, eatROHNIG, BRINATYVES KRB Db TREATHENT OF THROMBOSE o1 o5

unbranched, branched or cyclic alkyl having 1-12 C atons, in which, in
addition, 1-7 H atons may be replaced by F and/or chlorine,

The invention relates to compounds of the formula |

5
R1
R2 H
R N R¢
10 N/& 0 ? R3
H
in which
@ R denotes Hal, -C=C-H, -C=C-A or OA,
.5 R’ denotes H, =0, Hal, A, OH, OA, A-COO-, Ph~(CH,),-COO-,
cycloalkyl-(CH;),-COQ-, A-CONH-, A-CONA-, Ph-CONA-, N,
NHz, NO,, CN, COOH, COOA, CONH,, CONHA, CON(A),,
O-aliyl, O-propargyl, O-benzyl, =N-OH, =N-OA or =CF,,
R? denotes H or A,
20 Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OA, OH or Hal,
R® denotes H, Hal or A,
R* denotes -CeHa4-(CH,)-NR°R®, -C(=NR*)NR*R®,
o ® (CH,),-NRSRS N
(— ]
{\N)\\N or / :
\e/ RS
30 R®, R” each, independently of one another, denote H or A,
A denotes unbranched, branched or cyclic alkyl having 1-12 C
atoms, in which, in addition, 1-7 H atoms may be replaced by
F and/or chlorine,
35 Hal denotes F, CI, Bror |,

n denotes 0, 1, 2 or 3,



35 Hal denotes F, d, Br or I, n denotes O, 1, 2 or 3, WD 2005/092849

PCT/ EP2005/ 002306 -2 and pharnaceutically usabl e derivatives, solvates,
salts and stereoiso- ners thereof, including m xtures thereof | %ﬂlﬁ ratios.
5 The i nveHP PYO8d t he object of finding novel conpoun%’ﬁ%%"?ﬁzﬂog uabl e
ptoperties, in particular those which cdh-be used for the preparation of
nmedi canents. |t has been found that the conpounds of the fornula | and salts
t hereof 10 have very val uabl e pharmacol ogi cal properties and are well
tolerated. In articular, they exhibit factor Xa-inhibiting properties and
can t her ef or @ngeplEragseytied esakie gebyatiesa salvgies, Salts RGAHe@Rmbol i ¢

di seases, such hr.o. . ] ri I reklon, arteriosclerosis,

i nfl ammat i on,m%@gtﬁe@f’p'ﬁg@@]ﬁ%wgﬁﬁgeasptggf%qji@%ﬂfé@%nosi s after angiopl asty
and claudicatio inter- mttens. The conpounds of the fornula | according to
the invention may further- 20 nore be inhibitors of the coagul ation factors
fact or Q\:ﬁ | a, Trecinyentiothad dhe ohjeshbf finding tnisyebt@opodndgbadng oaluaide ade.
Aromat i}t am di ne _derivatiyes havin antithro ti.c action_.are_known, 25
for exanpi o, APBRIES. 1 RACHBE Toss WAHERRERUSEq " dop PropaRidB b0 71511, “vio
00171493, WO Qé%;?@hslm 00/ 71509, WD 00/ 71512, WO 00/ 71515 or WD 00/ 71516.
Cyclic guanidines for the treatnent of thronboenbolic diseases are

descri bed, for exanple, in WD 97/08165. 30 Aronatic heterocycles having a

factor Xa inhibitory activity are known, for exanE‘Iae, fromWD 96110022.
Substitut ed NtheaReRBesnbine the someaynds gf the foapdiat @G egits (NesePldes as

factor M i iRl valRLIE R4/ ShIbical properties and are well tolerated. In

particular, they exhibit factor Xa-inhibiting properties and can therefore be

employed for combating and preventing thromboembolic diseases, such
as thrombosis, myocardial infarction, arteriosclerosis, inflammation, apo-
15 plexy, angina pectoris, restenosis after angioplasty and claudicatio inter-

mittens.

The compounds of the formula | according to the invention may further-
20 more be inhibitors of the coagulation factors factor Vlla, factor IXa and

thrombin in the blood coagulation cascade.

Aromatic amidine derivatives having an antithrombotic action are known,
55 for example, from EP 0 540 051 B1, WO 98/28269, WO 00/71508,

WO 00/71511, WO 00/71493, WO 00/71507, WO 00/71509,

WO 00/71512, WO 00/71515 or WG 00/715186. Cyclic guanidines for the

treatment of thromboembolic diseases are described, for example, in

WO 97/08165.

Aromatic heterocycles having a factor Xa inhibitory activity are known, for

30

example, from WO 96/10022. Substituted N-[(aminoiminomethyl)phenyl-
alkyllazaheterocyclylamides as factor Xa inhibitors are described in

WO 96/40679.
35



WD 96/ 40679. 35 WD 2005/ 092849 PCT/ EP2005/ 002306 -3 O her carboxam de
derivatives are known from WO 02/ 48099 and WO 02/57236, other pyrrolidine
derivatives _are described in WD 02/100830. 5 Further hete '

derivati va¥O 290500 d%hn from WO 03/ 045912. Pyrrol i di ne deﬁéﬁéﬁ%ﬁ@%{?

i hhibitors of endothelin converting enzde are known from WD 02/ 06222.
Pyrrolidine derivatives as chol ecystokinin and gastrin inhibitors are de-
scribed in US 5,340, 801. O her pyrrolidine derivatives are known from 10
WO 01/044192. The antithronmbotic _and anti coagul an f t _of the conpounds
accordi ng t dO¥ee CRIRRXANIER deEValiveS Qf@t'ﬁ@“ﬁrb#?'ﬁ‘ea\’\bﬁ?zﬁ%l%@ ’@t i on agai nst

activated co- ﬁ%wggﬁ ‘gtrg‘teggw:rsﬁﬁﬁe @Q@v@é’a?@&e%@giﬁm or Xa, or to the

i nhibition of SEeriné proteases, Su actor Vila, factor
| Xa or thromakp 02/1208Bactor Xa is one of the proteases involved in the

conpl ex process of blood coagulation. Factor Xa catal yses the conversion of
pr ot hr onbi n ifrurthearthesenoceclic denivalives ere keawadram ¥y AS9he.o fibrin

nmonomers, which, after, crass- |inki.n K nen ribution to
t hrombus f or fT‘?JHJ.'"%Q?E'\’/% “‘leér?sz'@lﬁg%ﬂ%ﬁ]Eﬁﬁﬁg‘ﬁtp’ﬁﬁé%&%ﬁbéieﬁ%&h‘g% currence
of thronboemyg|dun FbsEASSB2/0eovever, inhibition of thronbin may inhibit the
fibrin formation 1nvolved in thronbus formati on. The inhibition of thronbin
can be neasurlddrolidime dedvaiiveshas chmeoysitkidinednd gastan ifhib@orssanesdeet al . in

us prevent

? h(raC:‘J lo?ﬁr:a? Porlﬁ%t%'geﬁaéyégr%%oll%ﬁ 9%%@‘%90%%‘?&%%%@% kﬁgg’ tEﬁ"’Hi ng to the
inventiBh andagsbi pasroz.
@ The antithrombotic and anticoagulant effect of the compounds according
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 Vila, factor IXa or throm-
bin.

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

The inhibition of thrombin can be measured, for example by the method of
G. F. Cousins et al. in Circulation 1998, 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
35

and thus inhibit the formation of thrombuses.



t hereof engage in the bl ood coagul ati on process by inhibiting factor Xa 35
and thus inhibit the formation of thronbuses. WO 2005/ 092849

PCT/ EP2005/.002306 -4 The inhibition of factor Xa by the ccordi ng
to the i nVEREPBA*284d t he neasurenent of the anticoagul ﬁﬁgﬁ@ﬂ%}&%&
ahtithronbotic activity can be determ+vd by conventional in-vitro or

I n-vivo nmethods. A suitable 5 nethod is described, for exanple, by J.

Haupt mann et al. in Thronbosis and Haenostasis 1990, 63, 220-223. The

i nhi bition of_factor. Xa can be asured, for exanple by the method of T.
Hara et al. iHeristhdbiion phiariiX_ Yib@@?”‘f’?,”“@ﬁ@-cgg@”ﬂg’ BSNEaHPd N f act or

Vila initiat NS/ ; | e «afier bi ndi ng
to tissue faﬁ-(')&r ﬂ%nﬁé%%%@ﬁeﬁﬁ%gﬁ% %&'%@@@?ﬁ%’#ﬂ@?&@w oﬁ”ti c{a@ gi ve
factor Xa. | rihe beterminedf by aohantidniahin-vitre qrriewivd mettieeds, & saitabden 15 of

factor Xa and thus subsequent thronbin formation. The inhibition of factor
Vil a by.t he coaiheshasesedbedifagexamplee bynl dauptnana el al-ie Therwbpsisent of the

ant i coagul ant _and, antithr. [ | yhty can be determ ned by conventi onal
in-vitro or i?ﬁ%%@S"P?é%%%!ggé{ @%%jﬁ# nal 20 nethod for the measurenent of
the inhibition of factor Vila is described, for exanple, by H F. Ronning

et al. in Thronbosis Research 1996, 84, 73-81. 25 Coagul ation factor Ma is

gener at ed i n Teinhibition oFf tactor§alcanibenmeasaradie foramdinpse lbylibainsethodwbl ved i n
the activation of factor X to give factor Xa, hi- bition of factor | Xa can

I n
therefore prel-di@ra leals b Mo Haemastes, 1984, 1. #1403t erent way. 30 The

i nhi bi t#®n of factor M by the conpounds according to the invention and the
measur enent of the anticoagulant and antithronbotic activity can be

det erm ned byCceagyiahbn adbr VNa VhitisesGhe igktriHisi®paR of 86 codgabtidabhs-
C cade after binding to tissue factor and contributes to the activation of fac-
tor X to give factor Xa. inhibition of factor Vila thus prevents the formation
15 of 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 Vila is described,
for example, by H. F. Ronning et al. in Thrombosis Research 1996, 84,

73-81.

D 25 Coagulation factor 1Xa is generated in the intrinsic coagulation cascade
~ and is likewise involved in the activation of factor X to give factor Xa. Inhi-
bition of factor IXa can therefore prevent the formation of factor Xa in a
different way.

30 The inhibition of factor IXa by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
be determined by conventional in-vitro or in-vivo methods. A suitable
method is described, for example, by J. Chang et al. in Journal of Biologi-

cal Chemistry 1998, 273, 12089-12094.
35



met hod i s described, for exanple, by J. Chang et al. in Journal of B
cal Chemistry 1998, 273, 12089-12094. 35 WD 2005/ 092849 PCT/ EP2005/ 002306
-5 The corrpounds according to the invention may furtherm)re be used for the

treat ment (of shdd , tumour diseases and/or tunour ﬁ%fﬁ‘” 2306
correlatlo f%etweentlssuefactor TF | factor Vila andt ev?oprre
vari ous types of cancer has been indi cated by T. Tani guchi and N R

in Biomed. Health Res. (2000), 41 (Ml ecul ar Pat hogenesis of Pancre

Cancer),

57-59. The publications |listed bel ow descri be an antitunour

KM “Bonnel | y1 15 cafPBunashEeoriihd [thRlibrickahay Qi fdfindniErudia "D,
tal ni n J. tRbitfeathBrEst turddifs, tiiibbr Hsbhsed A6r tuthdsr Mhethbglsker et

et al.

Haenost .

| nvest. 101: 1372-1378 (1998); ME. bronoberg et al. in Thr
1999 cemelagigndetwesn tiseue fﬁqi@ruﬁﬂé fagtor Wlafandthedavelopment of

particus a1 otk rpen PR TR PrODBREIGNOY - (R OHGUABONE o Soas

partic

such as thromt@ﬁbfﬁe ir BiceaaHdbih Ryl gz;ddmom (ROl RIUIATTARb§EhSSis of

I nfl ammati on, apopl exy, angina pecto

| ol ogi -
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restenosis after angi opl asty,

cl audi catio |¥Pmrmrafall¢ mceMeﬁm thronbosis, pul nonary enbolism arteri al

t hr onbosi s, ocar dj al hae- unst abl e angi na nd str ase
t hrombosi s. 2B€rREb I&%'EBE‘I:‘ ’}’ g'%ﬁ

for the

cor onar ¥O arteri

@Eeda%%’GWﬁ‘-?fé’r § anhantitHnow @ (ﬁpﬂgn enp
t reaérﬁ?gafc @{x&’ rﬁﬁ&i’dré’fbrsvé}fou%ttpgé%f Lgﬁ&ﬁﬂ ¢ di seases, such

sease, cerebra rra | Sease or peri pheral

di sease.” TheK aprDennully etre. inl Hoomip Haeetbstn13881HN 4049047 h ot her
thrombolytic E.G. Fischer et al. in J. Clin. Invest. 104: 1213-1221 (1999);
Q B.M. Mueller et al. in J. Clin. Invest. 101: 1372-1378 (1998),
M.E. bromoberg et al. in Thromb. Haemost. 1999, 82. 88-92
15
The compounds of the formuia | can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the treat-
ment and prevention of thromboembolic diseases, such as thrombosis,
20 myocardial infarction, arteriosclerosis, inflammation, apoplexy, angina

25

30

35

pectoris, restenosis after angioplasty, claudicatio intermittens, venous
thrombosis, pulmonary embolism, arterial thrombosis, myocardial ischae-
mia, unstable angina and strokes based on thrombosis.

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

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

in connection with artificial organs or in haemodialysis.

d on

| oyed
as
arteri al



30 agents in nyocardial infarction, furthernore for prophylaxis for
reocclusion after thronbol ysis, percutaneous translum nal angiopl asty

(PTCA) anqg?é&%&?%é/ bypass operations. The conpounds ?e ﬁ[@%gﬂ&ﬁ?)&he

i nvention ernore used for the revention of osis 1n

m crosurgery, furthernore as anticoaguldits 35 in connection with
artificial organs or in haenodialysis. WO 2005/092849 PCT/ EP2005/ 002306 -6
The conpounds are furthernore used in the cleaning of catheters and nedi cal

aids in patiegts in viv or.as anticoagylapts for. th eservat jon of

bl ood, ploasma_ BO'SPHH?S%?E?OH”@TQSWBE‘? 's'sg‘i lwﬁ}erca_eawﬂg @5%33%%@53 %cording 5
to the 'nventrheaicsrﬁidéqﬁsoaﬁ%ﬁﬁrfﬁ VARE Br a4 aqﬁiasa@mantﬂowﬂhéﬁrége?mimul a-
tion makes a crucial contribution towards the Course of the di sease or
represents a tdoodcalashasacbotber plqoat prodoghs, in witoh Tdes cdropoendsptearding can-

cer, including netastasis, inflammtory di seases, .ingl udi arthritis, and
di abeteg. 10 toribe arvandion g e dudheramarg L{%dt'ﬁ@'ﬁﬁﬁ%?t'ndﬁ“é? bp IRIYRT e used

for the , tr | LAl £ Fe ' 40, 2000,
45-47). In sl ‘éﬁ?%tﬁggaggﬁﬁﬁ'éﬁﬂé@g‘g&%ﬁsﬁﬁ%r&torﬁtsae?&rg‘r'?te%ggtguanénii tus. The
use of anti- rbpresags baniusce of seduridans phthelepy sush dssforicxachply, iR.cakbr a et
al. inInterna tional Tinnitus Journal (2003), 9(2), 109-111. In the
treat nent of @afeingluching metastasis; pEl@mrpalery gigsasptidnalsiendamyitis angdo t he
i nvention are lgbg% enpl oyed in conbination with other thronbolytically
active garrpou% “SSuch as, for exanple, with the "tissue plasm nogen
activator" t-PA, nodified t-PA, streptokinase or urokinase. The conpounds
according to the invention are adm nistered either at the same time as or 25
before or af tEne cormpouhds asatrsiinghtsethensventmmeare fBahermoateausqst frdhénce i s
grven to simy L ooy AlGrame IF Mardles Adif F 3P HeBdache, 40, 2000, 45-47).

In addition, they can be used for the treatment of tinnitus. The use of anti-

15 coagulants in tinnitus therapy is described by R. Mora et al. in Interna-

tional Tinnitus Journal (2003), 9(2), 109-111.

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

20 the invention are also employed in combination with other thrombolytically

active compounds, such as, for example, with the "tissue plasminogen

activator” t-PA, modified t-PA, streptokinase or urckinase. The compounds

according to the invention are administered either at the same time as or
25 before or after the other substances mentioned.

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 (lIb/lHla) antagonists, which inhibit

30
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 | accord-
35

ing to Claims 1-16 and pharmaceutically usable derivatives, solvates, salts

and stereocisomers thereof, characterised in that



in order to prevent recurrence of the thronmbus formati on. The conpounds
according to the invention are also used in conbination 30 with bl ood

pl at el et teln receptor (Ilb/Illa) antagonists, i I-nhi b bl ood
pl at el et g%%?@ﬁé%?%%. The invention relates to the conp?ﬁ%@@”%&“@ %%fornula
|" and salts thereof and to a process fof-the preparation of conpounds of
the formula | accord- 35 ing to Cains 1-16 and pharnmaceutically usable
derivatives, solvates, salts and stereoisoners thereof, characterised in

t hat WO 2005/ Q92849 PCT/ EP2005/0023 -7- a) a conpound of the formula I

Il R-O NHZEg i r‘i’%ﬂ]’ﬁﬂ“@;ﬂg%etfﬁgwg‘g%i ng indicated in aim1, 10 is
reacted wwth a chlorofornate derivative to give an internedi ate car- bamate
derivative, which is subsequently reacted with a conpound of the forrmula II

IS RLRR H41 CNFR4AIII O 20 in which Rl, R2, R3 and R have the
meani ng indicated in Cgal ) 1t
5
in which R has the meaning indicated in Claim 1,

10 is reacted with a chloroformate derivative to give an intermediate car-

bamate derivative,

C’ which is subsequently reacted with a compound of the formuia I
1
15 R
R2
. N R i
N
H 0o
RS
20
in which

R', R, R® and R* have the meaning indicated in Claim 1,

or
™ 25
@
b} a compound of the formula It
is reacted with a compound of the formula 1V
30
R ON:-C:O v
in which
35

R has the meaning indicated in Claim 1,



b) a conpound of the formula Ill is reacted with a conpound of the formula

IV 30 R-ON=C=O IV in which 35 R has the neaning indicated in Claiml1l, W

2005/ 092849 PCT/ EP2005/ 002306 -8- or c¢) a conpound of M%H%ﬁ 5 ~4
e

H2N 10-R3Wf,)200ﬂ99 849 whi ch R3 and R4 have the meani ng in

aim1,

0'is reacted with a conpound of the form@ita VI 15 RLR2 RL OVI 20 0O H

in which L denotes O, Br, | or a free or reactively functionally nodified
OH group 25 and R, R and R2 have the nmeanings indicated in Claim1l,
and/or 30 a base or acid of the fornmula | is converted into one of its
salts. or
c) a compound of the formula V
5
R4

10

15

20

25

30

35

H,N
@ R3 V’

in which R® and R* have the meaning indicated in Claim 1,
is reacted with a compound of the formula VI

R1
N VI
e

in which
L denotes ClI, Br, | or a free or reactively functionally modified OH group
and

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

andfor

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

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

to mean adductions of inert solvent molecules onto the compounds which



The invention also relates to the optically active forns (stereoisoners),
the enantioners, the racemates, the diastereoners and the hydrates and sol -
35 vates o ounds. The term sol vates of the co i ken to
mean adduc&f‘%%@%g%zg@ggrt sol vent nol ecul es onto the corrp(;rktj‘r?ﬁ:bq %1506\0

2005/ 092849 PCT/ EP2005/ 002306 -9 formoWng to their mnutual attractlve
force. Solvates are, for exanple, nono- or dihydrates or alcoholates. 5 The
term pharrmaceutically usabl e derivatives is taken to nean, for exam ple,

h I f h ' .0_the i ' d so-called d
e ponnus. T BATRE B PGAREC e R, SRR R SRR o P e
formul a | mhln%dej{Qntte@%}iéw@%]metsh, for exanple, alkyl or acyl groups,

sugars 10 or oligopeptides and which are rapidly cl eaved in the organismto
formthe active corrpounds according to the invention. These al so i ncl ude

bi odoegr adabl nmer derivat es 0 ccord to th
oot oataol TR Mpta mer el eabld fSivatves 1e mean, jar egamg ;
(1995). e 'fcb gﬁé%anébﬁ é@érﬁ%@én&é) deih'{ tﬂfe :ﬁ%tﬁ)ﬂ%?ﬁ'—%aﬁédt he
formul a | tot I nv ntlon Xa e mxtures of two

di astereorrers,prédrugcﬁﬁn;mmrﬂsle in the ratlo 1: 1 1:2, 1:3, 1:4, 1:5, 1:10,

1: 100 or 1:1000. These are particularl preferably mxtures of
stereoi sonerid r@&ﬁﬁﬁtﬂﬁﬁ@“@ quﬁVaé'IVﬁSl'%tﬁ gite Mgan roMeeuRdsBf the fRgRuGke, such

oSt bl o Thahietinald Bokn R TEAN SR AR S HRN Uyl BgseT Anove

and bel g} t he radi cal s and par anet et s meani ngs
13 Bdl cated in toh@hg@p@pmiestém Whldhidre rapidip crRave @i RS sfgaridrate fornptHeer W se.
active compounds according to the invention.
Q These also include biodoegradable polymer derivatives of the compounds

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

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

These are particularly preferably mixtures of sterecisomeric compounds.

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

25 meanings are independent of one another.

Above and below, the radicals and parameters R, R', R?, R?, R? have the

meanings indicated in the case of the formula |, unless expressly stated

otherwise.
30
A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
8,7,8, 9 10, 11 or 12 C atoms. A preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore
also pentyl, 1-, 2- or 3-methylbutyi, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-
35

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,



A denotes al kyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6; 7, 8, 9, 10, 11 or 12 C atons. A preferably denotes nethyl, furthernore

ethyl, pr ! opyl, butyl, isobutyl, sec-butyl or 3
further m&gé‘&%qs?gﬁg%ntyl , 1-, 2- or 3-nethylbutyl, 1,1- ﬁ@f{ﬁ%ﬂﬂ%?(dg 06

2, 2-di met hyl propyl, 1 35 ethyl propyl, héQy‘I , 1- , 2-, 3- or 4-nmethylpentyl,
1,1- , 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dinethylbutyl, 1- or 2-ethylbutyl,
1- et hyl - 1- met hyl propyl, WO 20051092849 PCT/ EP2005/ 002306 - 10

1-et hyl - 2- neth K 1 -4k p ore pref-
erably, for eﬁéw gpﬁg% trqﬁqrégg%r"rg{%y?%2’%?@@%&#&? é@ gdyr%']%ﬁ{"r&é;ﬁé%m oal kyl
preferably destabRs fahyexaeplo PyifluorXeetab LA lso teplotedfdidatkglycl o- 5 hexyl or
cycl oheptyl. A therefore preferably also denotes cz/;ézl opent yl met hyl ,

cycl ohexyl metGydloalkyl preferaplyrdenaies eyglopiopyk easlopulid nexdepentyly Eyélavi ng 1, 2,

3, 4, 5or 6 ,C_atons referably methyl, ethyl, propyl, isopropyl, butyl,
I sobut yd, sech%ijlw ?yd?lg‘?rﬁylgutyl , pentyl, hexyl, trifluoronethyl,

pent af | uor oet AerBford phefbrabil idistPaenctts coElpentymBir yaRinexgpmahes Hal or
-C=-CH 15 R1 per efoeréaﬁ%leyrdexot es H,°=o°?c'§'?b3r@?’ g%gey%) ﬁl, A,?I OH or QA

particu- | arlAvpnepartiablayly Qireferalip deRdtes alkgl ladntipg deﬁoﬁeéj&ior B R3
referably denotes H,or Hal. . R4 preferahly denotes - CoH4- CH2- N 2,
P oo N Gy 0mS; pratStai Fietind) oy PIORY, oBREEI, bty ciapbug sec-Suty,
tert-buty!, pentyl, hexyl, trifluoromethyl, pentafluoroethyt or 1,1,1-trifluoro-

10 ethyl.

Q R preferably denotes Hal or -C=C-H.

15 R' preferably denotes H, =0 (carbonyl oxygen), Hal, A, OH or OA, particu-
larly preferably OH or OA.

R? preferably denotes H.
20 R® preferably denotes H or Hal.

R* preferably denotes
-CsH4-CH2-N(CH3)2, -C(zNH)N(CHs)z,

25 CH,-N(CH,), { _</Nj
A N
{~N"Sn or /

\—/ CH,
30 '
R®, R® preferably each, independently of one another, denote H or alky!
having 1, 2, 3, 4, 5 or 6 C atoms.
The compounds of the formuia | can have one or more chiral centres and
35

may therefore occur in various stereoisomeric forms. The formula | encom-

passes all these forms.



R5, R5. preferably each, independently of one another, denote H or alkyl
having 1, 2, 3, 4, 5 or 6 C atons. The conpounds of the fornmula | can have
ohe or nore chiral centres and 35 may therefore occur in various

st ereoi so [ . The forrmula | encom passes all t

2005109283%63@#" 05/ 002306 -11 Accordingly, the inven |o%ﬁ§%®§?°\§g in
particular, to the conpounds of the forffula I in which at | east one of the
said radicals has one of the preferred 5 neanings indicated above. Sone
preferred groups of conpounds can be expressed by the foll ow ng sub-fornul ae

la to Ig, which conformto the fornmula | and in which the radicals not
designated in greater detail have the neaning indicated in the case of the

formula I, blAcddﬁdelyChﬁelﬂwleﬁttbﬂréiaCb@m partidalarofo thedenhpolhdsofltheR  denot es

H, =0, HaI A OHor OGA 15 inlc Rl denotes OHor OA; in Id R3 denotes H
or Hal; 20 |rfOﬂHUlRH II’IRB’“CTéat:WaSI auepéﬂ&mudyadrcalﬁm@amae péthe prefigred H or
al kyl haV| ng 6 Coatons; .in Lf otes H r al kgl havi ng

1, 2, % 4, digafipogind 8?1‘9" ab@"fssPH‘el Rrefer %E%!P |COgPa

denotes CH org d@" Iibbvﬁfgsﬁibid?ﬁmﬂi&é‘f& R5IgHwe cH'EénforrﬁQo Eﬁ’e denot es
- C6H4- (CH?2) , - NS 5R5, NR5) N
formula | and in which the radlcals not designated in greater detail have

the meaning indicated in the case of the formula |, but in which

10 in la R denotes Hal or -C=C-H;
O i :
, inlb R denotes H, =0, Hal, A, OH or OA;
15 inlc R denotes OH or OA;
in Id R denotes H or Hal;
20 inle R’ R®  each, independently of one another, denote H or
alkyl having 1, 2, 3, 4, 5 or 6 C atoms;
in If R® denotes H or alkyl having 1, 2, 3, 4, 5 or 6 C atoms;
25
inlg R denotes Hal or -C=C-H,
R denotes OH or QA
R? denotes H or A,
R® denotes H or Hal,
30 4 55 - 5 4y 5
R denotes -CeH4-(CH2)-NR°R”, -C(=NR”JNR"R”,
(CH,),-NRSRS { _{Nj
N
{ \N/&N or / ,
35 \——/f R5

R®, R®  each, independently of one another, denote H or A,



N{~-NNor 35 UR5 R5, R5, each, independently of one another, denote H or
A; WD 2005/ 092849 PCT/ EP2005/ 002306 -12- A denotes unbranched, branched or

cyclic al kyl _havin 1-12 C atons, in which, in additio
be repl acé%OB?PSfﬂ 7:5’%%1/ or chlorine, 5 Hal denotes F, O, Q?C%FIZ%OF%I&%%%ZnOt es
0, 1, 2 or 3; and pharmaceutically usabl‘!é-derlvatlves sol vates and

stere0| soners thereof, including m xtures thereof in all ratios. 10 r~ The
conmpounds of the formul a | and aI so the starting nmaterials for the
preparation thereof are, in |on db t hod er se,
described in the litdtature BF’ @%EBC ?th{@néﬂﬁa%@m“gm@m as 15
Houben- Wyl , Met hodn der organ e RidHVEL f b mstry],
Geor g- Thi enmre- Ver | ag, St uttgaﬁtjééh%gg]precfsé u% gﬁ’oﬁeég?gﬂ ﬁls I tions
whi ch are known and suit abl e beaepidveddsi B andfartchtorine,Use can aI so be nade
here of variants which are known per ée, but are not nen- 20 tioned here in
greatergdetail. If ddidlr ed, GOeBOEStChPriderial s can also be formed in
situ, so that they e not i r he reaction m xture, but instead
are |mTed| ately 25 ?anerteg%ﬂb?%e@ { 2) é‘the compounds of the formula I.
Compounds of the fornmula | can preferably be obtained by reacting com
pounds of the formula Il with a chloroformate derivative, for exanple 30

4- ni t r ophenylanshplrgranentically usalye derixatives, SolMaiesead SlarBaIRMErand sub-

sequently wit oo Phistifes RGN 3n St Fatios.
10

' The compounds of the formula | and also the starting materials for the
Q preparation thereof are, in addition, prepared by methods known per se,
as described in the literature (for example in the standard works, such as
15 Houben-Weyl, Methodn der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can
also be made here of variants which are known per se, but are not men-

20 tioned here in greater detail.

If desired, the starting materials can also be formed in situ, so that they
are not isolated from the reaction mixture, but instead are immediately

C\ 25 converted further into the compounds of the formula 1.

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

4-nitrophenyl chloroformate, to give an intermediate carbamate and sub-

%0 sequently with compounds of the formula 1l
The reaction is generally carried out in an inert solvent, in the presence of
an acid-binding agent, preferably an alkali or alkaline earth metal hydrox-
ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or
35

alkaline earth metals, preferably of potassium, sodium, caicium or cae-

sium. The addition of an organic base, such as triethylamine, dimethyl-



The reaction is generally carried out in an inert solvent, in the presence
of an acid-binding agent, preferably an alkali or alkaline earth netal
hydrox- ide, carbonate or bicarbonate or another salt of a weak acid of the

al kal i or 39, ggyge earth nmetals, preferably of potassid 27)?’960!596 cal ci um
orf cae- sium The addition of an organic_base, such as tri et%y am ne,

di met hyl WD 2005/ 092849 PCT/ EP2005/ 002338 - - 13 aniline, pyridine or
qui noline, may al so be favourabl e. Depending on the conditions used, the
reaction time is between a few mnutes and 14 days, the reaction

tenperature i.g§,; . ab 00, . nd 130.
Exanpl es of sa?ﬂllggén}ﬁ&ﬁﬁﬁ%r&é%ﬁ&é@gné?g%&a%f@hﬁ?%@gr.%ﬁ%ipasoéc gas hex-
ane, petrol ewsneititels udeen ARNRactiBh Wik istetirkbAREfewt MiMlite s ahad hygyncar -
bons, such as trichloroethylene, 1,2-dichloroethane, tetrachl oronethane, 10

chl or of or m orth@ireagtinndesinesaiae i betwsien akautV° andnthlianermaliy betwsien i so-

pr opanol , n- ngarao,L .N-butanol or tert-butanol; ethers, such as diethyl

et her, yiisog ﬁﬂ % er, tetrahydrofuran (THF) or di oxane; glycol ethers,
such as ethyl ene glycol nonomethyl or nonoethyl ether, ethylene glycol 15
di ret hyl ether (diglyne); ketones, such as acetone or butanone; am des,
such as acet dinampledioistitgbladrerhsdiients ari wetehyhfdrooanivods, $mNVFIS hexi tri | es,

such as acetonitrile; sulfoxides, su as di mef hyl sul foxi de DVBO) ; car bon
o0l £ dos e A ReirBloURt PHIST, BSatenies i9lupRe O NylePHIGHBRIGE BT AERE. ni L ro

compounds, sygdhsas, B Ea? ?l?ﬁh@l%é?nd\ﬂén | ‘F,Q%%@E&éﬁheﬁé}t@ﬁéchl&&ﬁm@eet hyl

acet at or mxtures o e sal d sol'vents. starting conpounds bf the

formul ae” | | amoricfdrmaoedighheometharie) anhold, sugh dshagthanel, eivarol, isowever ,
t hey can be prepared by nmet hods known per se. Conpounds of the fornula I
can al so be d¥PRARRdNRFopaRRl nrRytarehRsiadPutanol; gers sHan2S diethyl 1

donpounds of &thEr ' REIY Ryl dheP Qetranydrofuran (THE) or dioxane; glycol ethers,
such as ethylene glycol monomethyl or monoethyl ether, ethylene glycol
15 dimethyl 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 disulfide; carboxylic acids, such as formic acid or acetic
20 acid; nitro compounds, such as nitromethane or nitrobenzene; esters, such

as ethyl acetate, or mixtures of the said sclvents.

The starting compounds of the formulae 1l and il are generally known. If

C\ 25 they are novel, however, they can be prepared by methods known per se.

Compounds of the formula | can also be obtained by reacting compounds

of the formula [l with compounds of the formula V.

30
This is carried out under conditions as described above.
The starting compounds of the formula IV are generally known. If they are
novel, however, they can be prepared by methods known per se.

35

Compounds of the formula 1 can also be obtained by reacting compounds

of the formula V with compounds of the formula VI.



This is carried out under conditions as described above. The starting
conpounds of the fornula IV are generally known. If they are novel,

however, th e prepared by nethods known per se. of the
formul a I%@%ﬂog‘ﬁ%g%e obt ai ned by reacting conpounds o%‘{"{%@@#@%ﬁ’g V with
conpounds of the formula VI. WO 2005/ 092849 PCT/ EP2005/ 002306 -14 In the

conpounds of the fornmula VI, L preferably denotes C, Br, | or a reactively
nodi fied OH group, such as, for exanple, an activated ester, an i mdazolide
u

| kyl sul f I havi -6 t f I th | f I
ri £l uor omet RONES FPERPLBRS Pt e SrHELFH SrprissoRdrTges CloPe T Sreomy. '
(preferably QaﬁﬁtWer H[g)dﬂ"ié{d)blq % uF::?QMI:I‘Pég,)for Bﬂgling?é, SrPhcthtey EYRE AP
activation of the carboxyl grolp ih typical acylati’on reactions are

descri bed i n imidazalitde rcaElkydsy(fooylaxydrgyvirg 1+ Cratosisdpoefedhblywnetisyl- such as

Houben- Wyl , Met hodn der . organi schen Chem e [ Met hods 10 of Organjc

Chen stgy] . GHPEY PRy SriifHar RGeSy o/ ot SRy vy SRS B G
advant ageousl r ' ' f € di- o tion of HOBt or

N- hydr oxysucc#%%%(gye@@h@gmgag Pgé@@ifggﬁléggﬂ y carried out in an inert

sol vent, in tRedipaiessmicie tpde farrmotichliom ohthagrrbgryltgrom &f gipiddl weqiatishkal i or
al kaline earth netal hydrox- ide, carbonate or bicarbonate or another salt
of a weak acirgaglionshareglessripedin the litgratyee ar examptaainsthestandardbl vy of

Cch as it i ooRyREh ! S RLBRy TR Mahueh oo BritibeeHlc RrmpoRgRsC oo

excess Ot hefaigapicORPOnER, QboidFhichis-Tetag! Stuyari). so be favourabl e.

Dependi ng on the conditions Used, the reaction time i's between a few
m nutes and Wctivaled esiires amnadvaniageoysdy formeddnzituy forexamme byeasidi-about 0

38 hydr ocar DR GBHBE AR Chum ot her *bensene, rol uene.or
xyl ene; chl orinated hydrocarbons,

15 The reaction is generally carried out in an inert solvent, in the presence of
an acid-binding agent, preferably an alkali or alkaline earth metal hydrox-
ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or
alkaline earth metals, preferably of potassium, sodium, calcium or cae-

20 sium. The addition of an organic base, such as triethylamine, dimethyl-
aniline, pyridine or quinoline, or an excess of the amine component of the
formula IV may also be favourable. Depending on the conditions used, the
reaction time is between a few minutes and 14 days, the reaction tempera-

O 25 ture is between about 0° and 150°, normally between 20° and 130°.
Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, chloro-

form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-

%0 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 monoethy! ether, ethylene glycol dimethy!
ether (diglyme}), ketones, such as acetone or butanone; amides, such as

35

acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such

as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon di-



such as trichl oroethyl ene, 1,2-dichloroethane, tetrachl oronethane, chloro 30
form or dichioronethane; al cohols, such as nethanol, ethanol, isopropa- nol,
n- propanol , n-butanaol or tert-butanol; ethers, such as djethyl r
di i sopr opy VORIt r ahydrof uran (THF) or di oxane: glyng&éngbE%e‘m%uch as
et hyl ene gl ycol nononethyl or nonoethyl-Hiher, ethylene glycol dinethyl
ether (diglyne); ketones, such as acetone or butanone; am des, such as 35
acet am de, di nethyl acetam de or dinethylformam de (DMF); nitriles, such as
acetonitrile; sulfoxides, such as dinethyl sulfoxid 50, carbon di WO
5005/ 002849 PRHHERLEH PM@%QS'-%%ﬁﬁ r ,aggr%&??ﬁf;%’%g’csir@é? Ceffch as formic
acid or aceti b o ARt ; : i

1 c -
ni t robenzene; ngﬁdé%ss,u%uécswlggmee{[ hy| glf:gl}rﬁpgbzé:@ﬁ%%#r%ﬁﬁrjé@%feﬂmg seai d
sol vents. 5 Egiteresr mixtures of anosaid sulveriter exanpl e, using acetic acid or
using NaOH or KOH in water, water/THF or water/di oxane at tenperatures _
between .0 and 1000. 10 O Pharmaceutical salts and other fornms 15 The said

conpounés accerdi t |1 ' b ed i | 4.nal on-sal t
Form nt he. Beiter dahihe ML Suredifien ol ¥hetd dekE bl pabBdeofl Le o
these conmpoung®H th Waksr! KafBrofHE belWatéPdibRBsS i ichiddranaes eRtweaPbanzal ts,

whi ch can be derived fromvarious organi c and inorganic acids 20 and bases
by procedures1@@8bwn in the art. Pharmaceutically acceptable salt forms of

t he conpounds of the formula | are for the nost part prepared by
conventignal nethods. If the conpound of the fornula I contains a car- boxyl
group, e of its suitable salts can be formed by reacting the com 25 pound
with a suitable base to give the correspondi ng base-addition salt.

Pharmaceutical salts and other forms

15 The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids

20 and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-

O o5 pound with a suitable base to give the corresponding base-addition salt.
Such bases arg, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal

alkoxides, for example potassium ethoxide and sodium propoxide; and

30 various organic bases, such as piperidine, diethanclamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are
likewise included. In the case of certain compounds of the formula i, acid-
addition salts can be formed by treating these compounds with pharma-

35

ceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen icdide,



Such bases are, for exanple, alkali netal hydroxides, including potassium
hydr oxi de, sodi um hydroxi de and |ithium hydroxi de; alkaline earth netal

hydr oxi de bari um hydroxi de and cal ci um hydr oxige; | tal 30
o 3SR, TR

al koxi des, | e potassi um et hoxi de and sodi um pr vari ous
organi ¢ bases, such as piperidine, dieth&nolan ne and N-nethyl- gl utam ne.
The alum niumsalts of the conpounds of the fornula | are |ikew se
included. In the case of certain conpounds of the fornmula |, acid- addition

I be f db . ' h i th - i cal l
ceut cal 'y acteBEeE A8 pd St eRRGP G BRI R drer ot S BAERAA8h) or ogen
hal i des, suchyaste rﬁﬂgnaﬁamam tritelikd ECSIRN - BREThSHfotyisiehaensu@di de, VO
20051092549 PCT/ EP20051002306 -16 other mneral acids and correspondi ng

sal t s t her eofgs ethahesidicnaid, dokieneauiforzate amd henrepkeaukoratd, and othete, and
al kyl - and nonoaryl sul f onat es, as ei hanesul f onat e, ,t ol ﬁﬁpesul fonate

and bengenes APBNEEEI0% S?ffﬁ%?g%&g?%éﬁ‘t% hereak SHRY aSagetRlSo BRI s al ts
t her eof , Suc%c%&té,cfgxﬁ%f% Mdictey/SlicinAECL Rk, HeHroaR!, SaliERaRAlcorlICcel Nat &,

citrate, benzoate, ate, ascor- bate an Accordi ngly,
phar maceut i cdidty aaddeplikb) Acardishghd ghtarmacestxdally anceptable aoipeantitomf t he
formula I include the follow ng; acetate, ' al gi nate, argj nate,

aspartate, béRAS & &he pempeHade Pt Hwafp@ﬂpt?elsi?ﬂghb@ftﬁg%@llw@el pertete. {dhul fite,
P or s on G gL A0fiee SAPRARE BKLOR, DongbrBlicete (ShbibTe

pent anepr opi ona

chloro zoat'e,
di hydr g@;nph@mm,, bigilfits, Lobmide Butyrattn temporktatamppblaufenats)! f onat e,
fumarate, galacterate (fromnucic acid), galacturonate, gluco 15 heptanoate,

gl uconat e, glaapsyiates chigiridee cbipreksnzaate, diates greppenia@neprapieralef die,
ept anoat e, hexanoat e, hi rate, hydraochl oride,, hydro- brond de

Bt or ot 5o, BURHTREyaluRREEEh Sente SRRl S e BB Binager ot o

lactate, |actpifoABRS %mﬁ?ét@,tg‘j’aia&%'rﬁét(ﬁ'onﬂﬁah@l@écﬁd), @M&@n@te,@ueo-

met apho155phat e, nethanesul fonate, nethyl benzoate, nonohydrogenphos-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

20 metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-

phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, paimo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

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

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(ltl), iron{il), lithium,
magnesium, manganese(ill), manganese(ll), potassium, sodium and zinc

salts, but this is not intended to represent a restriction. Of the above-men-

%0 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 1 which are derived
from pharmaceutically acceptable organic non-toxic bases inciude salts of

35

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

naturally occurring substituted amines, cyclic amines, and basic ion ex-



phate, 2-naphthal enesul fonate, nicotinate, nitrate, oxal ate, ol eate, pal np-

ate, pect wipbmsoegisul fate, phenyl acetate, 3-phenyl propipgnatmeosphgsmphat e,
phosphonat e, phthal ate, but this does ngt represent a restriction. Q 25

Furthernore, the base salts of the conpolinds according to the invention
I ncl ude al um ni um ammoni um cal cium copper, iron(l1l), iron(ll), lithium
magnesi um manganese(l11), manganese(ll), potassium sodium and zinc 30

salts, but ”&héngér RRind foreaerRble@ropiie TRIEINS, £45dine Céhioroprétaihbe

above-nen- tioned salts, preference is given to amonium the alkali netal
salts sodi ushahoe dﬁtl\hshbwyl@thwenadlamma|(bereza§bmeh gieyclohegllaingal CI um and

ohar maceut | c v egeieniacRe o iRec 2ty st bshanol2 afdbiietibe of 557

primary, secemqaol, @t’ﬁﬁnb%rrﬁlhéré‘thglﬁd&ﬁﬁammébﬁltéthyh‘?&pﬁﬁhﬁ@q\l-e%'wﬁﬁlpbﬁc| Ud' ng

natural3y occurring substituted am nes, cyclic amnes, and basic ion ex WD
2005/ 092849 RITTY, EfacBine) B oesamire, d'hard;m melrsabmmrfeonscmramiamam gi ni ne,
bet ai ne, caffej ne, Bﬁoropro al ne, N, N - di benzyl et hél enegi am ne

(benzat hi ne) I9gFRINE HSINE, MBRIWRINE, - 8192 -z%‘h"??é“'”ai 1ofiienip

(23t ﬂ;?gggg?;ﬂm ne, W%n%’r@gﬁﬁpﬁne rﬁ’gﬁ%ﬁ pi Bﬁkl Epﬂéyrgﬁuﬁgl—ne

gl ucosani ne, dthatoldmire, themybﬂmmnenmmetap!amm,l taprmmjlamlnedmwtrrse | ysi ne,
megl umge, N nethyl - D gl ucam ne, m)r pera-  zine, eridi ne,

pol yami ne reéh%@oxﬁm@wlmthﬂém'ﬂ%@ ﬁﬁ@é@'ﬁﬁfrﬁ%’t thigiis ngt i eéjfﬁone
triethylam n@r stbﬁF%%étﬁEh{)ﬁ tripropylamne and tris 10
me

(hydr oxynet hy amne (tronethamne), but this is not intended to
represent a restriction. Conpounds of the present invention which contain
qgglc ni trogen-con- 15 taining groups can be quaternised using agents such
(Cl- 04) al Ky@mpaynds of the present invention which contain basic nitrogen-con-
taining groups can be quaternised using agents such as (C4-C,)alkyl hal-
ides, for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide
and iodide; di(C4-C4)alkyl sulfates, for example dimethyl, diethyl and di-
amyl suifate; (C10-Cis)alkyl halides, for example decyl, dodecyl, lauryl,
20 myristyl and stearyl chloride, bromide and iodide; and aryl(C4-C,)alkyl
halides, for example benzyl chloride and phenethyl bromide. Both water-
and oil-soluble compounds according to the invention can be prepared
using such salts.

25
The above-mentioned pharmaceutical salts which are preferred include

acetate, triflucroacetate, besylate, citrate, fumarate, gluconate, hemisucci-

nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
30 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

35 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.



| des, for exanple nethyl, ethyl, isopropyl and tert-butyl chloride, brom de
and iodide; di(Cl-C4)al kyl sulfates, for exanple dinethyl, diethyl and di-

anyl sulf ; -C18) al kyl halides, for exanple decyl, cq‘?ﬁfl% uryl, 20
myristyl %2@%’%&‘}1 chloride, brom de and iodide: and ary @lsléf'ﬂféé’?kw
hal i des, for exanple benzyl chloride an@#8phenethyl bronide. Both water- and

oi | -sol ubl e conpounds according to the invention can be prepared using such
salts. 25 The above-nenti oned pharnaceutical salts which are preferred

i nclude acetate, trifluoroacetate, b lLlate, cjtrat f unpr at | uconat e,
heri succi - ndt e BBEF 408 DarparOstaten PG Gl b i (e MELeATARD: o,

mandel ate, Md0a BEUEIAR iSOl ife rBLERSE in RNOSHAANBAE, mBhNL. ahe-fréwdi um
phosphate, stea- rate, sulfate] sulfosalicylate, tartrate, thiomalate,

t osyl at e and baserfetrhs diffier mea deviain respecsfromt therdceredpondmg sgit fesmst  a
restriction. The acid-addition salts of basic corrpoundssfg&hu&)he formula | are

prepargd 35 tiagregf withirasPeH 40 CEEAINBRYSIGH NPPFRISS ceihe RIS uf fi ci ent

convent i onal PRAIREIE e Db ths fE8R5EY SRR AR e e 428 e can
be regener at alsdyohtspahdb theerespbitivelred bake feroms fereofi t h a base and

I solating the free base in a conventional nmanner. The free base forns
differ in a certain respect fromthe corresponding salt forms 5 thereof with

o vent s °r s MG o8 orBrRRREE ey ctiRbiaRls o Bapiioh s SHEL, . i ce
correspond t @oiburRRRA the Y& riul& ¢ aRRfRnicdr With MiR418¥r aniBegBslidroased, the

pharmaceutically acceptabl e base-addition salts of the 10 conpounds of the
formul a | ar alfalrmethisvant alfstlinescath metaie o osgartic amines. refermed aledaland

a\gsal ine earth nmetals or organic am nes. Pre erreg r‘r,et als are sodi um
potassi um mEgRSSAN.HRISIHHRY MAINSSEN AP FalYan PRy ganic amines

are N,N’'-dibenzylethylenediamine, chloroprocaine, choline, diethanoi-

15 amine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention
are prepared by bringing the free acid form into contact with a sufficient
20 amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the sait form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding

25 salt forms thereof with respect to certain physical properties, such as solu-

O

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

%0 which is capable of forming pharmaceutically acceptable salts of this type,
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-

35

resent a restriction.



are N, N -di benzyl et hyl enedi am ne, chl oroprocai ne, choline, diethanol 15
am ne, ethyl enedi am ne, N-nethyl-Dglucam ne and procai ne. The base-addition

salts of ' %glo&gﬁg)punds according to the invention ar&ﬁ%@@‘ﬁg_gopy
e

bringing t fee acid forminto contact with a sufficient anount of the
desired base, causing the formation of-file salt in a conven tional manner,
The free acid can be regenerated by bringing the salt form into contact
with an acid and isolating the free acid in a conventional nman- ner. The

forms. t her eotVinTFor g iBe vk hde, TRTChe sORIMInERAGRERIE' 02 ot
bi ity in pokghageideRtally b8EeptaBlcRHIPas A SlesEREcomionas takeneyver, the

salts otherw se correspond to the respective free acid fornms thereof. 30 If
a conmpound aceernian@ctive ingredisntwhichncaoptisesa conpeundad toaéorgraabin whi ch is

capable of fqgrm.n armaceuti cal.l cceptapl.e salts of this, t t he

i nventign al 3'3%%%%8@%’71??&?@%’3@&@% l?%ﬁisggﬁormjp{qvﬁ%s @ﬁyé)&i‘v r s

i nclude, for ﬁ%%m A j : ' | ) ne, di-

phosphat e, dils iunﬂﬁe’g\#g}:\| Ibﬁr%%lé E’gﬁﬁgrl eﬁétgju?ﬁpﬁﬁg@s{?rﬁ%?@?@gﬁlg?d to rep-
35 resent a rfest forotofdhe Aty DigFe0ienBd0aPCHHEP2AaRFO00 28 €6 acth® Mgrdr r egar d

to that stated above, it can be seen that the expressiqon "pharmaceutically
accep'él abl te saﬂ'?m liﬁ@dt%“%rr- g_i@rﬁ%%'ﬂﬁﬁ’@h'yfﬂw L ﬁsﬁb%%&’ﬁ%a&!ﬁ vef

i ngredien . - rm of one
of i 15 cal ¢ o naradiTREhfid BroRip M cive ridfeliBhlitrne fi i fine?

i ngredi ent  widdsiretprey@acokinetiaprdperst whichripgiariot ¢mvempheeshdveah the free
formof the active ingredient or any other salt formof the active ingre-
di ent used efvendiaverpopiive irfbancean thg pharejacadyeamigstoftbisAdivet he active

R L G e A A
even have a positive influence on the pharmacodynam cs of this active
15 Compounds of the formula | according to the invention may be chiral owing
to their molecular structure and may accordingly occur in various enantio-
meric-forms. They can therefore exist in racemic or in optically active form.
20 Since the pharmaceutical activity of the racemates or sterecisomers 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
o/ as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture
by reaction with an optically active resclving agent. Examples of suitable
30 resolving agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,
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
35 resolution with the aid of an optically active resolving agent (for example

dinitrobenzoylphenylglycine, celluiose triacetate or other derivatives of



ingredient with respect to its therapeutic efficacy in the body. 15
Compounds of the forrmula | according to the invention nmay be chiral ow ng

to their cular structure and may accordi ngly occur i ' anti o-
meri cf or ns- erefore exist in racemc or in o active form
eri cf o %?8{93’@% t her ef t FoTipa ] o
20 Since the pharnaceutical activity of20he racenmates or stereoi soners of

the conmpounds according to the invention may differ, it may be desirable to
use the enantionmers. In these cases, the end product or even the interme-

di ates can be separated into enantioner|c conpounds chem cal. or, physical
measur es knomr?&ﬁ%teﬁé}fs%waﬁx%Pﬂ&ﬂ“?r%d gﬁ@a&?yiagerpg@ f%fmm?;éﬁedzs as such
I n the synthesi sy h f ' ' eardll .2 forned
from the m ity 3ot geDcSufATE cMierB 6 AlRS ard AbBUERTRICHRIE ot
Exanpl es of e ixtuptés, rseehlas, fr exa@engls, leangfisopapayclcdcetamitrite ds, such
as the Rand S fornms of tartaric acid, diacetyltartaric acid,

di benzay! t ar tfar exaraeledn theretie B2:183.d, malic acid, lactic acid, suitably
N-protected anm no acids (for exanple N benzoyl proline or

N benzenesul kLR Ehineineh L Pl 14Ac ORE! G YoRRL RS cFAEPRRY Sul fom ¢

aci ds. Al so advantdgeou I'cCenanti orne res lon with

the aid of anngtlisidrpARIdIYGicERy atystebRISMS thbrsofesetmel sreparation of
di ni trobenzoyl phenyl gl ycine, cellulose triacetate or other derivatives of WO

2005/ 092849 ROTEHR20031t (phausaceuticakearnposition) #s particatarty ngn-ghemicsd i sed

h | i rmpbi li sed i | i 1), Suitabl e el f hi
pur poselhy o AEBHE. TrehPRohe REvead ri i Aiepie Boeate forf BB o1 .
hexane/ i sopr GR#NE] leadf6h&8bhd, HiRid aRd/oP seMiAiRRIPaldipieRfof adjLikast’ank: 3. The

i nvention furthernore relates to the use of the conpounds of the for- nula I
@/ or physi df degicad, lity canmbeztionl withs ahe ©r niredafthépactivesingrexhamtst i on of

15 The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and sterecisomers thereof, including mixtures thereof in all ratios,
and optionally excipients and/or adjuvants.

20
Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, pref-
erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

C 25 pound according to the invention, depending on the condition treated, the
method of administration and the age, wéight and condition of the patient,
or pharmaceutical formuiations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per

30 dosage unit. Preferred dosage unit formulations are those which comprise
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

35 the pharmaceutical art.



a nedi canent (pharmaceutical composition), in particular by non-chem cal 10
nmet hods. They can be converted here into a suitable dosage form together
wth at | east one solid, liquid and/or sem -|iquid excipient or adjuvant
and, if | jg1 conbination with one or nore furthgieyied,
ingredienggih@sﬂ$ﬁ%ﬁinvention furthernore relates to negﬁéaneg¥§mgggprising
at | east one conpound of the formul a t 24nd/ or phar maceuti cal | y usabl e
derivatives, solvates and stereoisoners thereof, including m xtures thereof
in all ratios, and optionally excipients and/or adjuvants. 20

Phar maceuti c formul at ] ] 1.Nj [ . sage units
whi ch conpri ?&%%%H@#%?%@%ﬂ%ﬁ%ﬁ%?%g d}??é@g)ri#éélggt%ﬁp H]B@ér aqgosage unit.
Such a unit f@@irée@nrtasﬁ,mémod,eﬁﬁ@damplabg drel {isclddig Buceht oesatliny 1 ng to

700 ng, particularly preferably t 0 ng, of a com 25 pound according

5 1
to the i nventgualj, rettple nasalgtamcalin 'ggbu@nah peblinguial oprangdeniial), of
dmnistrati th i gh dition of th ti.ent

har gt | 4RO R ParsiiRte! CRRRRnd b AtaRens iPmHeSyBE IEenaude  uni s
Whi ch Conpri s iRrBi&HRH MBI, smleH%mﬁmaﬁsﬁé Yan bBYreHhRRY udifg aR0 dosage

unit. Preferred dosage unit fornulations are se which conprise a daily
dose or part qtosesseasvhioldiacakadwabo e pharmsacmiticabprigi fay ebaagtléon t her eof

of an active ingredient. Furthernore, pharmaceuyti &Sl f or mul at Bons of this
type can be nipg theiaslve Ingrediesd wWithitos sxeipgRm QFI%?{ILN%%? in 85 the
phar maceutical art. W 2005/092849 PCT/ EP2005/ 002306 -21 Pharmaceuti cal
f or mul a{q ons can be adapted for admnistration via any desired suitable

met hod, T or Wﬁa@ebt{caﬂrfa&mmﬁlbﬂ@hsldaa?tewoﬁakal@dnﬁnistrhﬂan@ualbe agect al ,

nasal , topical (including buccal, sublingual or transdermal), 5 vaginal or

parenteral (imislienadas seRarBlmedils suchiasafRrsva@male. ansusaoiabletsy
lbrader mal) OEif08% oFliRlled LT dH SSushRRs iR 2RRESHs 7 o dldeous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

15 water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
20 non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for

25 example, an edible carbohydrate, such as, for example, starch or mannitol.

%

A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such

%0 as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,

35

may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.



processes which are known in the pharmaceutical art by, for exanple,
combi ning the active ingredient with the excipient(s) or adj uvant(s) 10

Phar maceuy', g& | at i ons adapted for oral adm ni strat @e
mnistere (g 03)(3%8?%te units, such as, for exanple, capsli es or %I ets
powders or granul es; sol utions or suspeﬂgrons i n aqueous or non-aqueous

| i qui ds; edible foans or foam foods; or oil-in-water liquid emulsions or 15
water-in-oil |iquid emulsions. Thus, for exanple, in the case of oral
admnistration in the formof a tablet or capsule, the active-ingredi ent
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glycol in solalgingts, rﬁaﬂa@wn@hw&awoge F?q’iﬁethﬁwlyq;ﬁ’ xvaxes.;d e filling

oper ati on. r-agar,
cal ci urq (?ar b ﬂﬁw@?géogj St??nﬂgztﬁ%onab éé&%gorrr%ulﬁPlugévaofsdﬁéﬁrg?%egeclhﬁﬂﬁr der to
i nprove’ T he aitaatatdimb Neﬂumtéleamlmummzaéteersoan@n eaeBe asdtgmbeen
t aken. WD 2005/ 092849 PCT/ EP2005/ 002306 -22 In additi on, if ‘desired or

necessary, s ihlenieand Hae Hke. Thibdisgdagranis inclids, hﬂltm@gbaﬂfweéﬁiGMI as dyes

ik h Sui,tabl e b | ud
2 theCoer o REct SRR MefyhrtAolbcadibshnie bl Cap B Bie e v
bet a- | act ose, TV S8R foslRalcsy, 18r Sfamprat Bfebaring a powder mixture,

15 granulating or dry-pressing the mixture, adding a lubricant and a disinteg-

rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
20 as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
sorption accelerator, such as, for example, a quaternary salt, andfor an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.

25 The powder mixture can be granulated by wetting it with a binder, such as,

A

for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tabieting machine,

giving lumps of non-uniform shape which are broken up to form granules.

%0 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 mouids.
The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert
35

excipient and then pressed directly to give tablets without carrying out the

granulation or dry-pressing steps. A transparent or opaque protective layer



and synthetic rubber, such as, for exanple, acacia, tragacanth or sodi um
al gi nate, carboxynethyl cel |l ul ose, polyethylene glycol, waxes, and the I|ike.

The | ubri Cﬁ&ta%é@?%% in these dosage forns include sodi ugb?@?@oglg%%&di um 10

stearate,¥ stearate, sodium benzoate, sodium aceé I'um
chloride and the |ike. The disintegrantdinclude, wthout being restricted
thereto, starch, nethylcellul ose, agar, bentonite, xanthan gum and the |ike.
The tablets are fornul ated by, for exanple, preparing a powder m xture, 15

| ati dry- ' th I Xt . addi | ubri di si nt eg-
O 0O S S hohs SEaMbyet oAl Ot S Ay oL o
prepared by gﬁég@ogggggggfggggn%gggw. Dedcat bbatlqedBingse W th a
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sealing su

of a shellac ayer, a layer gar of polyner matérr al
for example, peppermint oil or natural sweeteners or saccharin or other

artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-

20 capsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
by coating or embedding of particulate material in polymers, wax and the
like.

The compounds of the formula | and salts, solvates and physioclogically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilameliar vesicles,
10 large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

The compounds of the formula | and the salts, solvates and physiologically

35 functional derivatives thereof can aiso be delivered using monoclonal anti-

bodies as individual carriers to which the compound molecules are cou-



and a gloss |ayer of wax may be present. Dyes can be added to these
coati ngs in order to be able to differentiate between different dosage

units. QO?QP%@%W such as, for exanple, solution, %&‘i‘%ﬁoo"%g@ﬁ%' Xirs,

can be pre- t he forn1of dosage units so that a girven quan

conprises a pre- speci fied amunt of t he24onpound. Syrups can be prepared by
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while elixirs 10 are prepared using a non-toxic al coholic vehicle.
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Pharmaceutical formulations adapted for transdermal administration can
15 be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).
20
Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ocintment or
cream. In the case of formulation to give an aintment, the active ingredient

can be employed either with a paraffinic or a water-miscible cream base.

30
Alternatively, the active ingredient can be formulated to give a cream with
an oil-in-water cream base or a water-in-oil base.
Pharmaceutical formulations adapted for topical application to the eye

35

include eye drops, in which the active ingredient is dissolved or sus-

pended in a suitable carrier, in particular an aqueous solvent.



-24 pled. The conpounds can al so be coupled to sol uble polyners as targeted
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3(6), 8 (1 : .' t QD)
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| otions, powdfirgstessd wttheisrm oP8gpESsitodies or eprRiMys, aerosols or oils. 25 For

the treatnent of the eye or other external tissue, for exanple nouth and
skin, the forrnulations are preferably applied as topical ointnment or cream

In the case fornul atiqn to give an pintment, the active .ingredient can
pe ol e drnaraiech fta Poritafpits Bepfei N EPkeL gt SHa R b EALE 36
Al ternatt vel YoarfiBes@sdthNGe Is"WESKt BBhpRse ab_&afrgé ?Bln@b?ﬁa&i‘ﬁg% ¥8riRlET eam wi th
an oil-in-water cream base or a water-in-oil baSe.
size, for example, in the range 20-500 microns, which is administered in
~
N/ 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.
15 Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

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

O 25
Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

%0 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

35

aqueous and non-aqueous sterile suspensions, which may comprise sus-

pension media and thickeners, The formulations can be administered in



Phar maceuti cal fornul ati ons adapted for topical application to the eye 35
Incl ude eye drops, in which the active ingredient is dissolved or sus-

pended in i le carrier, in particular an agueous
2005/ 002680 B MERAE ST 000505 | ob Phar mmceut] cal 1 or wf%‘?/"g%"’sé@%"t“ed for
topi cal application in the mouth enconpg@iss | ozenges, pastilles and

nout hwashes. 5 Pharmaceutical fornul ations adapted for rectal adm nistration
can be ad- mnistered in the formof suppositories or enemas. Pharmaceuti cal

formul ati ons ad&gtqed for n?aal adn ni stration i n whi ca t he I10 c%rrier

subst ance i s SNYBrdoge S Mpritdass CRRAMLTS REXAMRIR Prgled FaPRYIEP 8Nds ze, for
exanple, in thger ' 1Sy ' T I j he manner
in which snuf\{ﬁls’séﬁtggtgﬁed ?p@]é?@é%glng&?'r@gw&{? ?gﬂ%ﬁé%ﬁggﬁg@ Ithépassages
from a cont aiauditiaroot therstarletdasripoigled, foe estampleswater fohmjeatioe. pur5 Sui t abl e

formul ations for adm nistrati on as nasal spray or nose drops with a liquid
as carrjer sesesnEemedialaly eforgdise\is NesgeERlYent solutions in water or oil.

20, Pnar el S5t RS BHRR B en AR SRR i WS 2L o, e

conpass finel can Dbe dgenerated by vari -

ous types of rBERSSIHN 56 Brabi7e8 hofi Stenild PoRaBRsS YranuiBs BinbitaBless or i nsuffl a-
tors. Q 25 Pharmaceutical fornul ati ons adapted for vaginal adm nistration

can be adm nistered as pessaries, tanpons, creans, gels, pastes, foans or
2B o cats ORbbaRoh AR Sabubi e bR paHBRR rhShud " o
6 constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
O formulations which are suitable for oral administration may comprise fla-
vours.
15
A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition which requires treatment, and its severity,
20 the nature of the formulation and the method of administration, and is ulti-
mately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention is generally in the range
from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day
C‘ 25 and particularly typically in the range from 1 to 10 mg/kg of body weight
-~ per day. Thus, the actual amount per day for an adult mammal weighing
70 kg is usually between 70 and 700 mg, where this amount can be ad-
ministered as a single dose per day or more usually in a series of part-

doses (such as, for example, two, three, four, five or six) per day, so that

%0 the total daily dose is the same. An effective amount of a salt or solvate or
of a physioclogically functional derivative thereof can be determined as the
fraction of the effective amount of the compound according to the invention
per se.

35

The compounds of the formula | and physiologically acceptable salts

thereof can be used for combating and preventing thromboembolic dis-



aqueous and non-aqueous sterile injection solutions conprising anti oxi -
dants, buffers, bacteriostatics and solutes, by neans of which the fornula-

tion is rendered isotonic with the blood of the reci pi en C&‘g‘ﬂ%ﬁ 520 g@%ed and
35 aqueous MhtP*BH3®queous sterile suspensions, which rra;t,’ 1548

pensi on nmedi a and thickeners. The formu 2afFons can be administered in WO
20051092849 PCT/ EP2005/ 002306 -26 singl e-dose or nultidose containers, for

exanpl e seal ed anpoul es and vials and stored in the freeze-dried
(l'yophilised) state, so that

8 the a on of@épe sterllecrrler
liquid, for e £R9BP SURk 2 thrembpg emYPSﬁrcg%rm ACHRTY aff ore use
|5 necessary. rﬁéuo%csb@glegy,'e 4 lﬂg?afe%ftﬂnssPéﬁ@ﬁéélg%\?\tgP%ﬁaﬁfﬁstt%Iéﬁ&ie ﬁ'@nce

with the recipe can om sterl ers l es and tabl ets.
It goes withouttepnitieng, tigraing, finailds ttumours) tuimeuakiseaspa@nidéaritamoyr nent i oned
10 constituents, the formul ati ons may al so conprise other agents usual in
the art. w th"ﬂ%@ﬁ@@?sto the particular type of formulation; thus, for

exanpl e,” C fornul ati ons which are suitable for oral adm ni stration may
conprise fla- vours. 15 A therapeutically effective amount of a compound of

the forml a | TRpAGEStorPRIhePMBRS Folafes tdGhéditamentd mﬁﬂsm{;cm Isxpkee, the
age and weight of the animal, the precise condition ich requires

treat nent, and:ommtmé\m‘rtheﬁqrmaﬂmdimmhaemaﬁew@lwmcadenva ,the net hod
of adm ni st rati

o T e ke A PR oy RIS o
LZC?SPZFH l(?/ralr?ﬁ% %1 g?/stgdr%&gﬁgth% parti CUFH{#@@DB%%F?@P: gh% hgf r;ESe from
1 to 10 ng/ kg of body wei ght per day. Thus, the actual anount per day for
ﬂ{* ! f: anmabe g@“ﬁ'vgﬁ't'né}? also rel(a%es 0 ase lﬂll% c%%ts;g%ﬁg o %eSQPaté %%clqg of where this
(a) an effective amount of a compound of the formula | and/or pharma-
15 ceutically usable derivatives, solvates, salts and stereoisomers
thereof, including mixtures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredient.
20
The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
A~ 25 | and/or pharmaceutically usable derivatives, solvates, salts and stereo-
e isomers thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-
solved or lyophilised form.
30
The invention furthermore relates to the use of compounds of the formula |
and/or pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of thromboses, myo-

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



m ni stered as a single dose per day or nore usually in a series of part 30
doses (such as, for exanple, two, three, four, five or six) per day, so that
the total daily dose is the sane. An effective anpbunt of a salt or solvate
or of a ralagi cal |y functional derivative thereof c i ned as
t he fracB%%b@f@gﬁg effective anmount of the conpound ac%@l;/glﬁzr?gg{)dggqghe

i nvention per se. 35 The conpounds of @8 formula | and physi ol ogi cal l y
acceptabl e salts thereof can be used for conbating and preventing

t hr omboenbol i c dis WD 2005/ 092849 PCT/ EP2005/ 002306 -27 eases, such as

t hr onbosi s, ardial . infarction _arterios i i:.nf | . L.on,

apopl exy, angl%%gerﬁ%& %ﬁ‘%rs?"?q’éé!?gﬂog%é’dg‘{é{t@r'ﬁ%ﬁ@ﬁ?ﬂ%@ﬁ'g%%ﬁ{mgti o]

i nterm ttens, ufidlirg thfout di¥tidses andisrtufidur MetBstasgs seases and/ or t unmour
nmet ast ases. The invention furthernore relates to nedi canents conpri sing at

| east one conmomkination wihiableast ane furtheomegicamentastive angredienibl e
derivatives, solvates, salts and stereoi soners thereof, including m xtures
thereofgin all 10 ratios, and at |east one further nedi cament active

i ngredi ent. TREAVAL i Sl PSs d&%ﬁ jol ESiblgaey Of separate
packs of (a)ﬂg?l\’é;?lﬁg??ma%ﬁ%mﬁrof a %gérr%oun ecgiﬂ Qiclaﬁ?g@rfrﬁllbg\m?g and/ or
pharma- 15 ceepamplesy conabhitords workilp! essarso weddreis, adsiidt iE neceksarg ribei soner s
t hereof, including m xtures thereof in all ratios, ndﬁg) an effective
amount of a FRIIHBRIFRS. dRaesash foualRgbetvesh 2 anshTGrAsreRdiRg AP | ses

sui tabl e Contﬁb’lﬁ'ﬁn%tit&ipﬁ*bﬁﬁe R odb&diﬁq ﬂﬂ&ﬁre%gélﬁtrggted @ﬁ‘ﬁ%t@ﬂ anpoul es.

The set gmy, Tor exanple, conmprise Separate am p each "cont ai ni ng an
effective anmaddtaef oredickiopordsthapl, iHiephasesdre stparatead{ry oaaidplessy i cal |y

usabl e derivatives, solvates, salts and stereo-
. is dried over sodium sulfate and evaporated, and the product is purified by
C/J chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methancl 9:1.
15 Mass spectrometry (MS):  El (electron impact ionisation) M*

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

20
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i soners thereof, including m xtures thereof in all ratios, and an effective
anmount of a further nedi canent active ingredient in dis- solved or

| yophilised form 30 The invention furthernore relates to the use of
conpounds b @@%95335”“' a | and/or pharmaceutical |y usabjergpishd/ghiotes.

sol vat es, sal2 S and stereo- isoners thereof, including mxtures thereof in
all ratios, for the preparation of a medcanent for the treatnent of

t hronboses, myo- 35 cardial infarction, arteriosclerosis, inflammtion,
apopl exy, angi na pectoris, WD 2005/092849 PCT/ EP2005/ 002306 -28 restenosis
after angi opl audicatio intermttens, mgraine, tinnitus, tunours,
tunour di sea Earfp) llr tumour netastases, in conbination with at |east one
further nedicanment active ingredient. 5 Above and below, all tenperatures
are indicated inC. In the follow ng exanples, "conventional work-up" means:

water i s adddi-ti-f(4rEjemphenyl)}-Ne2-{[9H2-limaihytareimomethylghwnydey, to val ues
between 2 and_ 10, \ng, o the constitution of the end product, the
m xturesis exﬁh‘%ﬂ]g'm%'%{maqoxiey%@é‘{}ﬁ?ﬁ’%'ld"(iﬂrgﬂ’l‘w&?ét'ﬁgﬁe, t he phases
are separated, the organic phase is dried over sodiumsulfate and
evaporated, and the product is purified by chromatography on silica gel
and/or by crystallisatibt®. Rf values on siYica gel; eluent: ethyl

acetate/ methanol 9:1. 15 Mass spectronetryN(MS): El (el ectron inpact
ionisation) M ESI (eleCtrpspray ignisat{on) E.Mtll,—.l)+ (unl ess indicated
(1h N

ot herwi se) 29 0 3 I

O
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WO 2005/ 092849 PCT/ EP2005/ 002306 -29- Exanple 1
N 1-[ (4-Chl orophenyl )] -N-2-{[4-(2-{di nmet hyl am nonet hyl } phenyl )- 5

phenyl ]}-(2R.4R) - 4- hydr oxypyrrolidine-1|, 2-di carboxam de (" A" _nn
10 HO O ’Hlf'é)o ‘?sé?)ar ation is carried out anal ogously t%cﬁh%ﬁ%@%% ng
scheme 15 N HOCN~- ....OH+ N G/-30-1 20 0'k-0 1. 1 HON, HOH4 N H

2. N N.,17HO, / 250 HC 3. 02N}, _ A 5 O 30 HOHN, + H2ZNcl 6 ff~~
a "t,,~N

1. 4 mmol of 2'-dimethylaminomethylbiphenyi-4-ylamine 2 and
4 mmol of ethyl 2-ethoxy-1,2-dihydroquinoline-1-carboxylate are added
successively with stirring at room temperature to 4 mmol of BOC-4-
hydroxyproline 1 as suspension in 15 ml of toluene. The mixture is subse-
quently stirred at this temperature for 18 h. The mixture is then subjected
to conventional work-up, giving BOC-proline biphenylamine derivative 3 as
crude product.
10
2. 3 mmol of 3 are dissolved in 20 ml of dioxane, and 20 ml of 4 N
HC! in dioxane are added at room temperature, and the mixture is stirred
at this temperature for 2 h. The mixture is then subjected to conventional
work-up, giving the proline biphenylamine hydrochloride derivative 4 as

15 crude product.

3. 1 mmo! of 4-nitrophenyl chloroformate 5, 1 mmol of 4-chloroaniline
and 1 mmol of pyridine in 10 ml of dichloromethane are stirred at room

20 temperature for 1 h under a nitrogen atmosphere. 1 mmol of 4 and 3 mmol
of N-ethyldiisopropylamine in 5 ml of dichloromethane are subsequently
added. The resultant suspension is stirred at room temperature for a fur-
ther 2 h. The mixture is then subjected to conventional work-up, giving

25 "A1".

The following compounds are obtained analogously

30 N-1-[(4-ethynylphenyl)]-N-2-{[4-(2-{dimethylaminomethyl}phenyl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
N-1-{(4-chlorophenyl)]-N-2-{[2-flucro-4-(2-{dimethylaminomethyl}-
phenyl)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
N-1-[(4-ethynylpheny!)]-N-2-{[2-fluoro-4-(2-{dimethylaminomethyl}-
phenyl)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

35



, I .Al.. N-o NOH 35 WD 2005/092849 PCT/ EP2005/ 002306 -30 1. 4 mmol of
2' - di met hyl am nonet hyl bi phenyl - 4-yl am ne 2 and 4 nmol of et hyl

2- et hoxy- 1, 2- di hydr oqui nol i ne-1- car boxyl ate are added i W th
stirring E‘EO?‘@Qﬂglztg‘é"erer ature to 4 mol of BOC-4 5 hydr 03’3%?@13?4?@%{’%&
suspension in 15 m of toluene. The m xBtire is subse- quently stirred at

this tenperature for 18 h. The mxture is then subjected to conventional
wor k- up, giving BOC-proline biphenylam ne derivative 3 as crude product. 10

2. 3 mmol of 3 are dissolved in 20 m_of dioxane, and 20 m.  of 4 HCl in
di oxane are adde®-Atl{4-60IRTeRNAIW H\‘&J?E[(“‘%g'mﬁgy lrﬁ”%f‘ﬂ'r“@ﬁ?yé'mé‘f’??ql‘eh%t at this
tenperature faor Al m i mﬂﬁ' 0j p;g: onventi onal work-up,
giving the p gﬁpﬁﬁg%ﬂgpﬂ @?#ﬁgy@g;rloc Zfl-%bg@%}erla&/@ﬁgve 4 as 15 crude
product. 3. 1 mmol of 4-nitrophenyl chloroformate 5, 1 nmol of
4-chloroaniline and 1 mmol of pyridine in 10 m of dichloronethane are

stirred at room 20 terrperaf"&;_re for 1 h under al nitrogen atnosphere. 1 mmol
of 4 and 3 mmol of N-ethyl gir+~sopropyl am nef& m of dichl oronmethane are

subsequently added. The reSul is stirred at roomtenperature

fantysuspensi o
for a fur- ther . b i xNUr '§b xgcted to conventional work-up,
giving 25 "Al". The &l e C ounds zar&\ obf‘ai ned anal ogously 30 N1
-[ (4- et hynyl phenyl ) ]-N-2-f[ 4-¢ 2-{di met hyl amfonet hyl } phenyl ) -

phenyl]}- (2R 4R) - 4- hydr oxypyrrol idine-1, 2-dicarboxam de,

10
N-1-[(4-ethynylphenyl)]-N-2-{(4-(2-dimethylaminomethylimidazol-1-

O yhphenyl}]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
~ N-1-[(4-chlorophenyl)]-N-2-[(2-fluoro-4-(2-dimethylaminomethyl-
imidazol-1-yl)phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

15 N-1-[(4-ethynylpheny|)]-N-2-{(2-fluoro-4-(2-dimethylaminomethyl-
imidazol-1-yl)phenyh)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide.
20
f.f“\\
O 25
30
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N-1-[ (4-chl orophenyl)]-N2-{[2-fl uoro-4-(2-(dinmethyl am nonet hyl }
phenyl ) phenyl ]}- (2R, 4R) - 4- hydr oxypyrrol idine-1,2-di carboxam de, 35

N1-[(4-e I nyl)]-N2-{[ 2-fl uoro-4-(2-{di nethyl am -

phenyl )p-hé’%?ﬁ/“}@?’gﬂgm) - 4-hydroxypyrrol idine-1 ,2-di car%@r‘#g&éﬂz%

2005/ 092849 PCT/ EP2005/ 002306 -31 -32 -

N-1-[ (4-chl orophenyl)]-N-2-[(4-(2-di net hyl am nonet hyl i m dazol -1 -yl)-

phenyl )] - (2R, 4R) - 4- hydr oxypyrrolidine-1, 2-dicarboxanide HO5 N C H HOO
\' / NUJ 10

N-1-[ (4- et hyBA3BBI&Z) | - N 2- [ (4- (2- di met hyl ani nonet hyl i mi dazol - 1-

yl ) phenyl)]- (2R 4R) - 4- hydr oxypyrrolidi ne-1, 2-di carboxam de, N1

-[ (4-chl orophenyl )] -N2-[(2-fluoro-4-(2-dimethyl am nonmet hyl i m dazol -1

-yl) phenyl ) | -T1RRpriRaratidrydi thisyiptermetiiaie a4 (R chfocaphemyidiNIg-[(4-15 N- 1

-[ (4- et hynyl phenyl élé N-2- hﬁ 2-fl uoro-4-(2-di net hﬁl am nonet hyl - i mi dazol -1

-yl )phgmyl ) | -qv2rorrenvhIH 2R 4R Ay vesrnyamyreliding- i c%lﬁ@f@%ﬁvde. ("7%0s025 30 35

e T B e TS ol g o 1

cyanophenyl ) |sch2ReAR) - 4- hydr oxypyrrol i di ne-1, 2-di carboxam de (' 7") is

HO

2

10 O""\(OH + HZN%N
1 "o
/J\\O’L\‘o

HO HO,
15 “ H 3 H
o, — WO
/k IR = H o Y
0o “HCl
c
20 * 0}—C| 5
o
HO,
" [;) «H\Q\ + H2N—< —ci .
O A © =y
(z\\" 25 ﬁ ° e
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carried out analogously to Exanple 1 and as shown in the follow ng schene.
HO 10 Q... OH+ HZNN 0400 015 HOtN~ HHONH ON 40-0 0 N HC 20 o2N

\'/ a5 0 _ +HN\ / O O N.,,0N6 25 H ~.
2005/ 0928290 B PEI 05/ 002306 - 3. Exanpl e 3 Prepar at FeTERonis
internediate N-1 -[(4-chl orophenyl)]-N-33[-(4-met hoxy- 5

car boni m doyl phenyl )] - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di carboxam de (1111)

HON10 C .,,,K~ NV\ONH H Conpound "7" is dissolved in dry nethanol. At
00, the sol uté_on iF gaturat ed
xample

Preparation of the intermediate N-1-[{(4-chiorophenyl)]-N-2-{{4-methoxy-
carbonimidoylphenyh]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide

5
(II§H)
HO
y H
ay, N o (1T 11
o AT ON
A ©
N7 0 NH
H
£y
N
Compound "7" is dissolved in dry methanol. At 0°, the solution is saturated
15 with HCI gas. The mixture is stirred at room temperature for a further 12 h,
and conventional work-up gives "8".
Example 4
20
N-1-[(4-Chlorophenyl)}-N-2-{(4-(N,N-dimethylamidino)phenyl)]-(2R,4R)-
4-hydroxypyrrolidine-1,2-dicarboxamide ("A4")
HQ
Q 25
¢l H
N .
H 0 © N-—
7
30

Compound "8" is dissolved in dry methanol. 5 equivalents of dimethyl-
amine {2M in methanol) are added, and the mixture is heated under reflux.

After 1 hour, the mixture is subjected to conventional work-up, giving "A4".
35



15 with HCl gas. The mxture is stirred at roomtenperature for a further 12
h,, and conventional work-up gives "8". Exanple 4 20

N1-[(4-Chloro ]-N-2-1(4-(N, N-dlrrethylamdlno)phenl

4- hydr oxyp?’r‘?%‘f’ﬁ?@}ﬁ‘gl 2-di carboxam de ("A4") 25 X’Cﬁh}&%ﬁﬂ{% N o H
O/N~ 30 Conpound "8" is dissolved in o84-net hanol 5 equi val ent s of
dinmethyl- amne (2Min nethanol) are added, and the m xture is heated under
reflux. After 1 hour, the mxture is subjected to conventional work-up,
giving "A4". 2005/ 092849, PCT/ EP2005/ 002306 - 34 The fol | owi ng
conpounds areTg’Stfé\%l DILINRRYHIS gre obtained analogously

N-1-[ (4- et hynyl phenyl )] -N-2-[ (4- (N, N-di net hyl am di no) phenyl)]- 5

(2R, 4R) - 4- hydr oxypyrrolidi ne-1, 2-di car boxani de,

Nhl [|(4 chl or opheNfﬂ9[((|j4-etfﬂnf/l(oher1ylgpNéz-{(4€(N l:—aHMﬂg’uyiaﬂnw;hd]thy!)}
n 2R 4 r rr n 2 r m
RI-(la %/( 2115@5 hy n: 2%@%}"]’8@ Yr(guém!ﬁﬂﬁ%-diﬁﬂfﬁp*@ﬁgﬁdﬁg?ﬁyl aﬁ1 di no)

phenyl )]~ (2R, 4R) anple 5 15
N-1- (4- Chl or opheink{/ﬁ%[iu @%R?%?%@?w?m ﬂ‘i"’% ﬂ%%ﬁﬁﬁnﬁﬁ hdy R 2-yl) -
phenyl)] - (2R, 4RenghRER, nnyaymymbprwmlna;:%-mlzcmtbmmge( AF) HO
N-1-[(4-ethynylphenyl)]-N-2-[(2-fluoro-4-(N,N-dimethylamidino)-
pheny)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide.
10
Example 5
N-1-{(4-Chlorophenyl}]-N-2-[{(4-(1-methyl-4,5-dihydro-1H-imidazol-2-yl)-
15 phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide ("A5")

HQ
20 ci N V. N
{ 2 o
N
H ) N
/

(/ 25 Compound "8" is dissolved in dry methanol. 3 equivalents of N-methyl-

ethane-1,1-diamine are added, and the mixture is heated under reflux.

After 1 hour, the mixture is subjected to conventional work-up, giving "A5".

30 The following compounds are obtained analogously

N-1-[(4-chlorophenyl)]-N-2-[(2-flucro-4-( 1-methyl-4,5-dihydro-1H-
imidazol-2-yl)phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
35 N-1-[(4-ethynylphenyl}]-N-2-[(4-(1-methyl-4,5-dihydro-1H-imidazol-2-
yhpheny)]-{(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,



20C1 NNN(AS5) HO ON) 25 Conmpound "8" is dissolved in dry nethanol. 3
equi val ents of N-nethyl- ethane-1,|-diam ne are added, and the m xture is
heated under reflux. After 1 hour, the m xture is subj vent i onal
wor k-up, gYQZMGY&4% 30 The fol | owi ng compounds are obf‘gé]ﬁli%%g%@? éousl y

N- 1-[ (4-chl or ophenyl )]-N-2-[(2-fl uoro- 436}-rrethyl 4,5-di hydro-1 H

i m dazol - 2-yl ) phenyl )] - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, 35
N-1-[ (4- et hynyl phenyl )] -N-2-[(4-(1-nethyl-4,5-di hydro-1 Him dazol -

P L o A YR NS dera A f- ?rrzebt%latrl%dghygg-%glow 092849

|N-m1d<[aggl eéhgﬂgﬂmﬂeny%)ql p}’%@%ﬂiuw g%‘é’ﬁé‘% }ﬁélgﬂheed‘lﬁg?gﬁcar iéalr;ll- de. 5

The following exanples relate to pharmaceutical conpositions: Exanple A
Injection vials A solution of 100 g of an active ingredient of the fornmula I
and 5 g of leshﬁfqypwm&?lﬁﬁfﬂ@&ﬁﬂﬁ@%F&PBaFW‘?qt'C@f CYNRPSHiIPNSed water is
adjusted to pH 6.5 10 using 2 N hydrochloric acid, sterile filtered,
transferred into injection vials, |yophilised under sterile conditions and

seal ed under Ei@-hplei‘Aeﬁﬂdcﬁbﬁﬁﬁals Each injection vial contains 5 ng of
active ingredient. 15 Exanple B: Suppositories A mxture of 20 g of an

active ingredisalutiofh of HEOfmeham acliveé ngredieatiotdhetformoia gt 590:§fed!$@m thin

Suppos pgry’ CHRERRESSHE oA 316! Rghllipdieetis ntpido P €5 1 on |

using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,

lyophilised under sterile conditions and sealed under sterile conditions.

I
N Each injection vial contains 5 mg of active ingredient.
15 Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | is melted with
100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.
20

Example C: Solution
A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PQ4 - 2 H,0, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of

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

solution can be used in the form of eye drops.

30 Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

35



A solution is prepared from1 g of an active ingredient of the fornula I,
9.38 g of NaH2ZPO4 2 H2O, 28.48 g of Na2HPO4 12 H20 and 0.1 g of 25
benzal koni um chl oride in 940 m of bidistilled water. The pHis adjusted to
6.8, and Lon is made up to I | and sterilised i pation. This
sol ution §@§2@§k5§§§ in the formof eye drops. 30 Exanpﬁﬁqgﬁéy%ﬁ%%ﬁt 500 ng
of an active ingredient of the fornula-B%are nmixed with 99.5 g of Vaseline
under aseptic conditions. 35 WD 2005/ 092849 PCT/ EP2005/ 002306 -36- Exanple
E: Tablets A mxture of 1 kg of active ingredient of the formula I, 4 kg of

| act ose, l.Zég ofgegg_t.?tﬁl tarch, 0.2 kg of talc and 0.1 kg of magnesi um
Stearate is B d'f e3§ve tablets in a conventional nmanner in such a

way that eac . AT VR, rrh i |l e F: Coated
tabl ets Tabl re)%gﬁ)gtgtee%i?eggtec% agﬁg%ogdggg%bt ?E{H%@H%Pgi Eqa@]défslagfs%ggent |y coated
10 in a conven?ikgroflpotatorstarch 012 leg obtaic agd ©f 1 kg of osagnesaimistearatish, tal c,
tragacanth and dye. C Exanple G Capsules 15 2 kg of active in?redi ent of
the forgiul a IPrapeed i givabailats it conyantgepbmanBer Fhgich dyvaydhat easivent i onal

nor eai ent - 3804 SRERE 0 BRE A FARRNGRR T 1 g o “act i ve i no edi ent

of the formula | in 60 | of bidistilled water is sterile filtered,

transferred into anpoul es, |yophilised under sterile
Example F: Coated tablets

Tablets are pressed analogously to Example E and subsequently coated

10
in a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye. '
Example G: Capsules
15

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

tains 20 mg of the active ingredient.

20 Example H: Ampoules
A solution of 1 kg of active ingredient of the formula | in 60 ! of bidistilled
water is sterile filtered, transferred into ampoules, Iyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

C\i 25 10 mg of active ingredient.

30
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conditions and seal ed under sterile conditions. Each anpoul e contains 25 10
mg of active ingredient. 30 35 WO 2005/092849 PCT/ EP2005/ 002306 -37 Patent

Cl ai s unds of the forrulal 5 R R2 H RR4 which R
denot es Hayoz%sv@ﬁ -C=-C A or OA, Rl denotes H, =0, £9ﬁ1§ 5%_(1250%5\
A-COO-, Ph-(CH2). 15 OO, cycl oal kyl = @CH2) n- COO-, A- CONH-, A- CONA-

Ph- CONA-, N3, NH2, NO2, CN, COOH, COOA, CONHZ2, CO\IHA CO\I(A)Z OaIIyI

O- propargyl, O benzyl, =NOH =N OA or =CF2, 20 R2 denotes H or A Ph
denotes phenyl which is unsubstitut d or di- or trisubstituted by A
OA, OH or Hal, R3 denotes H, Hal or ﬁt "(S(gg'ﬂﬁ denot es - C6H4- (CH2) " NR5R5,

- C(=NR5) NR5R51, (CH2)6-NR5R5' N N

1.  Compounds of the formula |

5
R1
R2 H
R N R*
10 ﬁ/&o © R3
O in which
= R denotes Hal, -C=C-H, -C=C-A or OA,
. R’ denotes H, =0, Hal, A, OH, OA, A-COO-, Ph-{CHa),-
COO-, cycloalkyl-(CH,),-COO-, A-CONH-, A-CONA-,
Ph-CONA-, N3, NH;, NO,, CN, COOH, COOA, CONH,,
CONHA, CON(A),, O-allyl, O-propargyl, O-benzyl,
=N-OH, =N-OA or =CF,
20 R? denotes H or A,
Ph denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by A, OA, OH or Hal,
R denotes H. Hal or A,
() 25 R* denotes -CsHs~(CH2)n-NR°R®, -C(=NR*)NR°R?,
(CH,),-NRSRS { _{Nj
{ \N)\\N or /N .
30 \—/ RS
R’ R each, independently of one another, denote H or A,
A denotes unbranched, branched or cyclic alkyl having
1-12 C atoms, in which, in addition, 1-7 H atoms may
35 be replaced by F and/or chlorine,

Hal denotes F, Cl, Bror |,



{ -NNNor 30\ _|I RS R5, R5 each, independently of one another, denote H
or A, A denotes unbranched, branched or cyclic al kyl having 1-12 C atons,
in which, in addition, 1-7 H atons nay 35 be repl aced hl ori ne,
Hal denot QLORUOSEZBAB " o1 | WD 2005/ 092849 PCT/ EP2005/ OW%@En&denot es
0, 1, 2 or 3, and pharmaceutically usabB8-derivatives, solvates, salts and
stereo- | soners thereof, including m xtures thereof in all ratios. 5 2.
Compounds according to d ai m 1, in whi ch R denotes Hal or -C=C-H, and
pharmaceutically usable de quecg er1 at es, salts and stereo- isoners

f '

t hereof, incl ud| m xt ure rati os. 10 3. Conmpounds accordi ng
to daimi or 2, g véialso 4 starsh-
pharmaceutical ly usa%néﬁgbcre:a\ygtg Béé’ﬁe'qe\l;igt te's ts an stereo- 15 isoners

t her eof , incl udi ngonmiers theesof, relwdihg inmxtaires tl’wreofsm ail raflospounds according to
one or nore of Clains 1-3, in which Rl denotes CH or OA, 20 and
phar macgut i cal | y usabl e derivatives, solvates, salts and stereo- isoners

one o more & aapRSHE Rt CBIRE MANGE. X o TR "and the
pharmaceutical | y pisabl e dergenatéd/dal os@ts@is, salts and
and pharmaceuticatly usable derivatives, solvates, salts and stereo-
o isomers thereof, including mixtures thereof in all ratios.
— 3. Compounds according to Claim 1 or 2, in which
o R’ denotes H, =0, Hal, A, OH or OA,
and pharmaceutically usable derivatives, solvatés, salts and stereo-

15 isomers thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3, in which
R’ denotes OH or OA,
20 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4, in which
O o5 R® denotes H or Hal,
and the pharmaceutically usable derivatives, solvates, salts and

sterecisomers thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5, in which

%0 R® R” each, independently of one another, denote H or alky!
having 1, 2, 3, 4, 50or 6 C atoms,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
35

7. Compounds according to Claim 1, in which



stereoi sonmers thereof, including mxtures thereof in all ratios. 6.

Conmpounds according to one or nore of Clainms 1-5, in which 30 R5, R5,
i ndependen

at ons,

and

i somers thereof,

according to daim1, in which WO 20051092849 PCT/ EP20051002306 -39 R

R denotes OH or OA R2 denotes Hor A 5 R3 denotes

R4 denofes - C5HA- (CHD) — NSRS ... =NR5) NR4RGs,  (COH2)"NRSR6 N {
giotepdtal QF -C5LeH, i ndependent |y of one anot her,

denot es Hal
H or Hal,

1) I\
denot e
at ons,

{---N NNFor 10 \-J

H or A,
i n whi ch,

or -C=CH,

ically usable derivatives, solvates s an

each,

stereo-

%Mg@gg@t anot her, denote H or al kyl having ?Cgéil’?ﬂ?"mﬁl%?ﬂé or 6 C

including mixtures ther3f in all ratios. 35 7. Conpounds

Apdenot es “8@1’3&@%'{&4@@@””‘9‘1 or cyclic alkyl having 1-12 C
1-

I n addition,

chlorine, Hal den®es F, O demtesH dr A, n denotes 0, 1, 2 or 3, and
pharmaceutical |y ugabl e derivati Vﬁbr E'% vates, salts and stereo- 20 isoners

t her eof 5 I ncl udi n& i xt ur esdeneies

O

10

15

20

25

30

35

Il ratios.
R* denotes -CsHa~(CH2)-NR°R?, -C(=NR*)NR*R”,

/(EHz)n-NRSR-’*' { _</:j
{*-..N X /

N or '
\:':/ RS
R’ R® each, independently of one another, denote H or A,
A denotes unbranched, branched or cyclic alkyl having

1-12 C atoms, in which, in addition, 1-7 H atoms may be
replaced by F and/or chlorine, |

Hal denotes F, Cl, Bror |,

n denotes 0, 1, 2 or 3,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1 selected from the group

N-1-[(4-chlorophenyl)]-N-2-{[4-(2-{dimethylaminomethy!}-
phenyl)phenyl[}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

N-1-[(4-ethynylphenyi)]-N-2-{[4-(2-{dimethylaminomethy!}-
phenyliphenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

N-1-[(4-chlorophenyl)}-N-2-{[2-fluoro-4-(2-{dimethylamino-
methyl}phenyl)phenyl]}H2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-
amide,

N-1-[(4-ethynylphenyl)}-N-2-{[2-fluoro-4-(2-{dimethylamino-
methyl}phenyl)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-
amide,

N-1-[(4-chloropheny!)]-N-2-{{4-(2-dimethylaminomethylimidazol-
1-yl)phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

atons may be 15 replaced by F and/or



Cldim1l selected fromthe group

(2-{di met hyl am nonet hyl }- 25

8. Conpounds according t ai
]- [ 4-

droxypyrrolidi ne-1, 2-di car b%%ﬁﬁosmzs&&

{[

dr

[

0
N-1-[(4-chl orophenyl )] - N 2-
phenyl ) ph (i/ 4R) -
N-1- (4- et%ﬂ% i Fi‘y|)] 4-( 2-{di met hyl ani nonet hyl }-
phenyl ) phenyl ] }- (2R 4R) - 4- oxypyr r ot #8i-ne- 1, 2- di car boxami de,
N-1-[ (4-chl orophenyl)]-N2-{[2-fl uoro-4-(2-{di rret hyl am no 30
met hyl } phenyl ) phenyl ]} - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di carbox- am de,

e ey B S 2 S S ATl o e, a5
N-1- [ (4- chl or ophegyh L Ey_Nﬁ%y[)p&F( awm&bkmmgméulz -BicdMSamide,

1-yl)phenyl)]- (2R 4R)- drox rfolidi ne-1, 2 car boxam de, WO 2005/ 092849
PCT/ EP2005/ 002306 401-[(46[1@9@9%)]4&56{(‘2#]@%-22{({ me(ml-larnmmmgthp!m

norret hyl -1 m da-

zol - zé ) pheny! ) Tmidazok iy Phepybhidfb ¢RIA-hydrasyryrialigingn s icarorx-

N-1-[(4-chl or ophepy; P ]-N-2-[(2-fluoro-4-(2-dinmethyl am nonmet hyl 5

i m dazol - 1-yl ) pheny %] (2R 4R) - 4- hydr oxypyrrolidine-1, 2-di carbox- am de, N1

-[ (4- et hynyl phenyl )] -MJ-'IE{(AE-(Bﬂ’ryfl’iylpWemyH} szwmmmenemtdmmhbm dazol -

-yl ) phenyl )] - (2R 4R) - rrolidine 2-di - carboxam de,

N1 P42l o ophapgthyimi [m%menymcamwnmmrﬁzsw@mqe-1 B

]- (2R 4R) - 4- hydr Q%ﬁmhédl ne- 1, 2- di car boxam de,
1-

{
4- hy
N- 2-
hy
{

N- [(41-dat hynyl phen 2 [(4 (N N- di rret hyl am di no) phenyl ) ]
(2 4R) -4- hydr oxypyr NehL {h-&ﬁrcﬂ:o SHyENY ﬁfﬂ(ldw-dlrﬂéth lamidino)phenyl)-
1-[ (4-chl or ophenyl 2f|uoro 4- (N, N-di met h |no§)

(gR)JR) 4—hydroxypyrrohdme 1 2-d|carboxam|de
N-1-{(4-ethynyipheny!)]-N-2-{(4-(N,N-dimethylamidino)phenyl)]-

(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

15 N-1-[(4-chlorophenyl)]-N-2-[(2-fluoro-4-(N, N-dimethylamidino)-
pheny)-(Z2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

N-1-[(4-ethynylphenyl!)]-N-2-[(2-fluoro-4-(N,N-dimethyl-

amidino)phenyl)]<{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

20 N-1-{(4-chloropheny!}]-N-2-[(4-(1-methyl-4,5-dihydro-1H-imi-
dazol-2-yl)phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-

A

amide,
N-1-[(4-chlorophenyl)]-N-2-[(2-fluoro-4-(1-methyl-4,5-dihydro-
O 25 1H-imidazol-2-yh)phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-
amide, '
N-1-[(4-ethynylphenyh)]-N-2-[(4-(1-methyl-4,5-dihydro-1H-imida-
zol-2-yl)phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
N-1-[(4-ethynylphenyl)]-N-2-{(2-fluoro-4-(1-methyl-4,5-di-

30
hydro-1H-imidazol-2-yl)phenyhH2R,4R)-4-hydroxypyrrolidine-1,2-
dicarboxamide,
and pharmaceutically usable derivatives, solvates, salis and stereo-
35

isomers thereof, including mixtures thereof in all ratios.



phenyl)]- (2R 4R) - 4- hydr oxypyrrolidi ne-1, 2-di car boxam de,

N-1-[(4-et hynyl phenyl)]-N2-[(2-fluoro-4-(N, N-di net hyl -

am di no) ph 4R) - 4- hydr oxypyrrol i dine-1, 2-dicarb

N-1- [ (4- chﬁ’g% @%jo-N-Z [ (4- (1-net hyl - 4, 5- di hydro- 1 Holﬁnﬂkpﬁ"s’“‘ﬁg’ﬁ

dazol - 2-yl ) phenyl )] - (2R, 4R) - 4- hydroxypyr|46I-| di ne-1, 2-di carbox- ami de, N1
-[(4-chl orophenyl )] -N-2-[(2-fluoro-4-(1 -nethyl -4, 5 di hydro- 25

1H i m dazol - 2-yl ) phenyl )] - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car box- am de,

N-l-[(4-ethyny ph | -4 5-di,h b Hinmda- .

zol - 2-yl ) phen )]?’%&%ﬁaﬁ\k ff{h%%’&‘?éﬁ@g‘? P)éFPE‘PHH”PS%g "tﬁ%’é’?‘ﬂlﬁn]a%"r??éd'”@o N1
- [ (4-ethynyl phenyl e Efﬂzarﬂcﬁ ?Héﬁnécétﬁlcaﬂ?h%bredde'?n@tlve@yéiﬂ\%tés

H i mi dazol - 2-yl ) phenyl droxypyrrolidine-1,2-" di car boxani de,

and phar maceut i calSa}tsmmilﬁtereﬂmoma:tsutheeeofsdharacmLsedamttMtand stereo- 35

i somers thereof, incl udc@% %‘i her in all ratios. WO 2005/ 092849
PCT/ EP2095/ 002306 8)- 48 PRy gt ef me‘ Hpreparation of conpounds of the

formula T according to Cains 1-8 and pharnaceutically usabl e derivatives,

solvates, salts and stereoisoners thereof, characterised in that 5 a) a

compound of the formula Il R N 10 in which R has the meaning
indicated in daiml, LJisg cadf achlorliformate derivative to give
an internediate 15 carbanate de |ve hich i's subsequently reacted with

a conmpound of the fornula |11

10
in which R has the meaning indicated in Claim 1,
T\
./
is reacted with a chloroformate derivative to give an intermediate
15 carbamate derivative,
which is subsequently reacted with a compound of the formula ll!
R1
R? H
20 N RO
N
H 0
RS
in which
(:) 25 R' R? R®and R* have the meaning indicated in Claim 1,
or
30 b) a compound of the formula Ii]

is reacted with a compound of the formula IV

35
R N=C=0 LY;



R R H20 NRA IIl 6N OR3 in which 25 R1l, R2, R3 and R4 have the neaning
| adi cated in aim1l1, or 30 b) a conpound of the formula Ill is reacted

with a conmpound of the formula IV 35 RN-"C 01V /
PCT/ EP2005 PRY8*284%2- in which R has the neaning i ndi \é\g[(ﬁggéﬂ'%?ﬂ%gﬁ'% 1, or
5 c¢) a conpound of the formula V R4 104BZN R3 V' in which R3 and R4 have

the nmeaning indicated in aiml1l, 15 is reacted wth a conmpound of the
formula VI Rl 20 R2 RL

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

c) a compound of the formula V

R4

R3 V:

™
-
in which R® and R* have the meaning indicated in Claim 1,
15 ._
is reacted with a compound of the formula VI
R1
20 R2
R L
N Vi
A, ©
N O
H
N
P 25
in which
L denotes Cl, Br, | or a free or reactively functionally modified OH
group and
30 R, R' and R? have the meanings indicated in Claim 1,
and/or

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

35



\'I VI HOZ25 in which L denotes C, Br, | or a free or reactively
ffunctionally nodified OH group and 30 RL, R and R2 have the neani ngs
indicated in Claim1l, and/or a base or acid of the for ' verted
into one SYOPYSOLRH s 35 Wo 2005/ 092849 PCT/ EP2005/ oo%‘l@@"iﬁg
Conpounds of the formula | according te48re or nore of Clains | to 9 as

I nhi bitors of coagulation factor Xa. 5 11. Conpounds of the fornula I
according to one or nore of Clains | to 9 as inhibitors of coagul ation

factor Vila. 12. di cangnts, c rising at .least one conp d. of .the fornula
| % accor di ng T GRS @ thF TOIayIR Shopisiind I angor shIPrRLdagiTR APy 10
usabl e derivati VeSag iMer?%f cﬁ%ﬁ%tiéﬂ‘f’a&&@f(?m soners thereof, including
m xtures thereof 1nh a ratios, and optional 'y excipients and/or adjuvants.

15 13. Medi canents conprising at | east one conpound of the formula I

according to one or nore of Clains | to 9 and/or pharmaceuticall usabl e
derivatg ves, Kol zarerourds efdhgiarmylarlascemiag o pResdnore Gi{dalms ndon xt ur es

thereof"in all rafj . . r 20 nmedi canent active
i ngredient. 14. @s%é)@w@g)%%ﬁég&@%ggﬁg?g&é'r%’ngne or nore of Claims 1 to 9
and/ or physiologically acceptable salts and sol vates thereof for the

prepara- 25 tion of a nedicanment for the treatment of thronboses, nyocardi al
12. Medicaments comprising at least one compound of the formula |

according to one or more of Claims 1 {o © and/or pharmaceutically
10 o .
usable derivatives, solvates, salts and sterecisomers thereof,

including mixtures thereof in all ratios, and optionally excipients

O

and/or adjuvants.

15 13. Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 9 and/or pharmaceutically
usable derivatives, solvates, salts and stereocisomers thereof,
including mixtures thereof in all ratios, and at ieast one further

20 medicament active ingredient.

14. Use of compounds according to one or more of Claims 1 to 9 and/or
physiologically acceptable salts and solvates thereof for the prepara-
~ 25 tion of a medicament for the treatment of thromboses, myocardial
infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angioplasty, claudicatio intermittens, migraine, tinni-
tus, turmours, tumour diseases and/or tumour metastases.
30
15. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 9 and/or pharmaceutically usable deri-
vatives, solvates, salts and stereoisomers thereof, including mixtures
35 thereof in all ratios,

and



infarction, arteriosclerosis, inflamuation, apoplexy, angina pectoris,
restenosis after angioplasty, claudicatio intermttens, mgraine, tinni-

tus, tunours, tunmour di seases and/or tunour netastases. 30 15. Set (kit)
consi stin rate packs of (a) an effective anount ?i d of the
formul a |%“8%8§§¥% to one or more of Caims | to 9 andl Jpﬁﬁﬁgﬁﬁ%@ utically
usabl e deri- vatives, solvates, salts afd-stereoisoners thereof, including
m xtures 35 thereof in all ratios, and WD 2005/ 092849 PCT/ EP2005/ 002306

-44 (b) an effective anmount of a further nedi canent active ingredi- ent. 5
16. Use of conpo ds of tQF ornula | according to one or nore of, Clains 1
Lo 9 and/or phar Aceut PESNEFINE FHIEMel AIAROEEecarER! StV L3388 and
stereoi somers thepeof, including mxtures thereof in all ratios, for the
preparation of a nédicanent for the treatnment of thronboses, 10 nyocardi al
infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
resten03|s after angi opl asty, claudicatio intermttens, mgraine, tinnitus,

t unour S‘—:[ secafcompamdsrofitheformulad gesardingtp oNn& of MAFE@i nati on wit h
at least one fur ‘d?& md'F ?6 S URor ;Sar?ér}n %ehﬁgélfi/duseaﬁ)tle deﬁvag\?es %8!va§éss

salts and stereoisomers thereof, including mixtures thereof in all

ratios,
for the preparation of a medicament for the treatment of thromboses,
10 myocardial infarction, arteriosclerosis, inflammation, apoplexy,
- angina pectoris, restenosis after angioplasty, claudicatio intermittens,
C/ migraine, tinnitus, tumours, tumour diseases and/or tumour metasta-
ses,
15 in combination with at least one further medicament active ingredient.
20
L 25
30

35



