WO 2005/ 058817 PCT/ EP2004/ 013509 Prolinyl aryl acetam des The invention
relates to conpounds of the formula I 51 10 in which R denotes Hal, -C=CH,
-CEC-A or OCA, 15 R denotes H, =0, Hal, A OH QA A-COO, Ph- CH23COO
cycl oal kyWOCKEISEIZOO , A- CONH-, A-CONA-, Ph- CONA-, N3, PCNEB2004@13509CN, cooH,
COOA, CONH2, CONHA, CON(A)2, O-allyl, O propargyl, Obenzyl, =N-OCH =N QA
or =CF2, X, X each, independently of one another, denote CH CHal or N, 20
Y denotes R' or Hal, Ph denotes phenyl which is unsubstituted or nono-, di-
or trisub- stituted by A, OGA, OH or Hal, R2 denotes H, Hal or A, 25 R3
denotes H or A, R4 denotes OR @xolinymglacetamidesiAr, NAA' |, Het or
- NH CHR5- COOR3, R5 denotes H, A, -CHR3-OH, (CH2)"-Ph, (CH2), COOH, 30
(CH2)"-CONH2, (CH2)P NH2, (CH2),-NH(=NH) NH2, (CH2),-Het' or (CH2),-SR3, Het
denotes a NOFRs | ' ' or aro- matic heterocycle
having 1 to 4 ?\I'rﬂ%ng%ﬁ)‘%irak% %f%dn@?é%scwggH@@ge unsubstituted or nono-,
di- orpstrisubstituted by A, OH, OA CN, COCH, COOA and/or carbonyl oxygen
(=0), % 2005/ 058817 PCTI EP2004/ 013509 -2 5 10 15 20 Het' denotes a nono-
or bicyclic aromatic heterocycl® having 1 to 0
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in which
C R denotes Hal, -C=C-H, -C=C-A or OA,
15 R denotes H, =0, Hal, A, OH, OA, A-COO-, Ph~(CH,),-COO-,
cycloalkyl-(CH;),-COO-, A-CONH-, A-CONA-, Ph-CONA-, N5,
NH,, NO;, CN, COOH, COOA, CONH,, CONHA, CON(A),,
O-allyl, O-propargyl, O-benzyl, =N-OH, =N-OA or =CF,
XX each, independently of one another, denote CH, CHal or N,
20 Y denotes R* or Hal,
Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OA, OH or Hal,
R? denotes H, Hal or A,
C 25 R® denotes H or A,
R* denotes OH, OA, A-COO-, NHA, NHAr, NAA', Het or
-NH-CHR’-COOR?,
R® denotes H, A, -CHR>-OH, (CH;),-Ph, (CH,),-COOH,
30 (CHy)o-CONH,, (CHa)p-NHz, (CH2)\-NH{=NH)NH,, (CH,),-Het'
or (CHZ)n"SR3,
Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
35 may be unsubstituted or mono-, di- or trisubstituted by A, OH,

OA, CN, COOH, COOA and/or carbonyl oxygen (=0),



4 N, O and/or S atons, which may be unsubstituted or nono-, di- or

tri substitut ed by AA OH QA and/or CN, A A each, independently of one

anot her, naot e unbranched, branched or cyclic al kyl hayi - at ons,
in which,W, ?) WIHEYi on, 1-7 H atons may be repl aced by yyﬁﬁ?@?’%%ﬁ%’ori ne, Ar
denot es napht hyl , bi phenyl, or phenyl wBi-ch is unsubstituted or nono-, di-
or trisubstituted by Hal, A OR3, N(R3)2, NO2, CN, COOR3, CON(R3)2i NR3COA,
NR3CON( R3) 2, NR3S02A, COR3, SOZN(RS)Z S(OA -[C(R3)2ln COORS or

-0 [C(R3) 21a- 0q0R3 Hal denotes F, , Br or n denotes O, 1, 2 or 3, p
denotes 1, 2HeB 4 or @ncﬁﬁﬁlaﬂ'ﬁ%%@éﬂﬁyfé@l QW%'&&I@GWP‘@&%@%" t9ol vat es,

salts and stere0|so- f.in all ratios.
The invention had then%ﬁggﬁgﬁlﬁ ﬂ@ﬁ%g%@g%gﬁ%ﬁ%&ﬁ%@aﬁ val uabl e
properties, in particuhahol RRsér LISt tGRR ISl,eAU@W dAREndis EGNepar ation of

medi caments. 25 C 30 35 It has been found that the conpounds of the fornula

| and galts AhAreof heach, mqpamlenﬂbmopamwﬂwl dgnatel unhirepehed.es and are

Il tol ted. | rt [ X ti
And can her of or e be BpeBsaar cuRatiaRe nfE Bratodin MmuRich Shboenbol i ¢
di seases, such as throgigesh sy 7'Pf%ﬁ%€'hf§gb %%Ié%%cgpg Faér‘i&& ERIBHRBOS! S,

i nflammation, apo- plexy, angl na pectori ter angi opl asty and

claudicatio Anter- m tdemstes YiGpRHYR/HIIBEN, SiGTHery? AbicOBAHEUbstititddhe
conmpounds of the formula | according to the invention cﬁ( further- nore be

i nhi bi L‘ﬁrs of the coag®l@eNen qia%&tﬂﬁﬁbﬂﬁémb)&ﬁ"ﬁh/’\f@& R¥%aNQed  t hr onbi n
'n the bl ood coagul ati gy ¢356RICON(RY),, NR’COA, NRCON(R®),, NR*SO:A,

COR®, SO.N(R?)2, S(O)nA, -[C(R%);]--COOR? or

- -0-{C(R*)},-COOR’,
Hal denotes F, Cl, Bror |,
15 n denotes 0, 1, 2 or 3,
P denotes 1, 2, 3, 4 or 5,

and pharmaceutically usable derivatives, solvates, salts and stereoiso-
mers thereof, including mixtures thereof in all ratics.

20
The invention had the object of finding novel compounds having valuable
properties, in particular those which can be used for the preparation of
medicaments.

25

c it has been found that the compounds of the formula | and salts thereof

have very valuable pharmacological properties and are well tolerated. In
particular, they exhibit factor Xa-inhibiting properties and can therefore be

20 emptoyed for combating and preventing thromboembolic diseases, such
as thrombosis, myocardial infarcticn, arteriosclerosis, inflammation, apo-
plexy, angina pectoris, restenosis after angioplasty and claudicatio inter-

mittens.

35



5 10 15 20 25 30 35 Aromatic am di ne derivatives having an antithronbotic
action are known, for exanple, fromEP O 540 051 131, WD 98/28269, WO

00/ 71508, WO 00171511, WO 00171493, WO 00/ 71507, WO 00/ 71509, WO 00/71512,
VO 00/ 7158 289588130/ 71516. Cyclic guani dines for the t PERERIHOLE0

t hronboenbol i ¢ di seases are descri bed, -Bor exanple, in W 97/08165.
Aromatic heterocycles having a factor Xa inhibitory activity are known, for
exanpl e, from WD 96/ 10022. Substituted N-[(am noi m nomet hyl) phenyl -

al kyl ] azahet erocycl yl am des as factor Xa inhibitors are described in WO

96/ 40679. O hae cempoyrdaiofitheitarmula | secording trribarinvertienoay Uteso9 and WO

02/ 57236, other r.c,ali.din ri i V. d ibed i / 1,00830.

Furt her het e&'&&?gﬁi"ﬁh'bggﬁ t*ﬁé&?‘@f‘@'ﬁﬁé&ﬁ‘gﬁ%%?Wf%/fﬁﬁ‘é’g%g%“ rrolidine
derivatives nBIH B theblodd ceaglabtieh tascaeverting enzyne are known from WO
02/ 06222. nyr‘f%lr?di lﬁe ger ié/aat [ veshas ch%l ecystokinin and gastrin inhibitors

are described in US 5,340, 801. O her pyrrolidine derivatives are known

from 01/044192. The anti.thronboti.c and a.nrt]i cqQaqul ant effect of the

conpounds actEaRlGAMIENe ﬁ@r'?’ﬁ{y‘éﬁﬁri‘%ﬂng §”eﬁr1t\tir5’mqu'°t‘?l?t'f’ﬂ@rﬁ M ory action
[ t ti ' Xa, t

Eha T b 11 1 examefie deith e 0548 S3C81 Pyycs BBIbdRe, VOB JTFe0sNGS 2, Py 1

factor | Xa oQ0OMHEOM WO G0/F930 WEB00/32150% WO 00F 1500 WO @O/T1643,ved in the
conpl ex process of blood coagulation. Factor Xa catal yses the conversion of

ﬂ{) ﬂf_., 2; ﬁ)@bl \rllm VR OO0 k& om0 ORA1S16i frysliegvaridinas:fon mweamqu_fbr in
© N BmbBRBONIE WAL 5P HREMSEL foF Slibre” NG Sk 168" C
Aromatic heterocycles having a factor Xa inhibitory activity are known, for
C example, from WQ 96/10022. Substituted N-[(aminoiminomethyl)phenyl-
alkyllazaheterocyclylamides as factor Xa inhibitors are described in
WO 96/40679.
Other carboxamide derivatives are known from WO 02/480938 and WO
02/572386, other pyrrolidine derivatives are described in WO 02/100830.
Further heterocyclic derivatives are known from WO 03/045912.

15

20 Pyrrolidine derivatives as inhibitors of endothelin converting enzyme are
known from WO 02/06222.
Pyrrolidine derivatives as cholecystokinin and gastrin inhibitors are
described in US 5,340, 801. Other pyrrolidine derivatives are known from
C 25 WO 01/044192.
The antithrombotic and anticoagulant effect of the compounds according
to the invention is attributed to the inhibitory action against activated
30 coagulation protease, known by the name factor Xa, or to the inhibition of
other activated serine proteases, such as factor Vlla, factor 1Xa or throm-
bin.

35 Factor Xa is one of the proteases 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-



5 10 15 20 linking, make an elenmentary contribution to thronbus formation.

Activation of thronbin may result in the occurrence of thronboenbolic

di seases. . _However, inhibition of thronmbin may inhibit e fibrj ormat i on
Erialyo st

i nvol ved YR 200¥98%8us formati on. The inhibition of thro Yreasur ed,

for exanple by the nmethod of G F. Coudi-ns at al. in Crculation 1996, 94,
1705-1712. Inhibition of factor Xa can thus prevent the formation of
thronbin. The conpounds of the formula | according to the invention and
salts therepf engage in the bl ood coagul ati on process bﬁ?i nhi biti ng factor

Xa and t hus!fking.ongéke AR slempatany foBiributeR e drembusfermation; Astiyation t act or

Xa by the co . EOd, 0@ Lt | ' . ment of the
ant i coagul an%ﬁ%g'ﬁgﬁr@%gﬂ t@eac{:bt%luw l‘ggtggﬁ{bg@?%éédeﬁ%ﬁe e;%. conventi onal
in-vitro or Howevee inmibiioAsof thrombihabdeinhitit thedfibrin ftesetibhaavolied irexanpl e,

by J. Hauptmann at at. in Thronbosis and Haenpstasis 1990, 63, 220-223. The
i nhi bi gi on othrembus formetimn be neasured, for exanple by the method of T.

Hara at at. in Thr.pnb. enost.as. 1994, 71 4-319. C .25 Coaqgul gti.on factor
Vila initiat Eet"ﬂaglé'ﬁ’{’r‘ﬁ'éﬁ" S‘BBFP” mﬁssa%egé%ﬁra%aaap'egﬁheéa%*’laﬁto r bi nding
to tissue faglof CRIdirstyl! HCASAR 199694 ooy pf. Tac- tor Xto give

factor Xa. Inhibition of factor Vila thus prevents the formation of factor

Xa and thus subsequent thronbin formation. The inhibition of factor Vila by
t he conpounds according to,the invention e nmeasur enent of the

ant i coggul an_l"hé\tﬂﬁo'&ﬁ?ffﬁqti?ro’ﬁ%éﬁnéh'd%Pfﬁﬁﬂtﬁ%ré‘g@%éﬁé‘?rﬁm by conventi onal
the i nii bi 1 e §pHRARES ¥ e forkiRi PALHRlg 1o Mileriin Sltfsdr <2 20T 0y
at at, in Thitrirbesérigdgesiaane bldsPecadifation’ gratkbss By idRibiting factor Xa
C and thus inhibit the formation of thrombuses.
15 The inhibition of factor Xa by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
be determined by conventional in-vitro or in-vivo methods. A suitable
method is described, for example, by J. Hauptmann et al. in Thrombosis
20 and Haemostasis 1990, 63, 220-223.

The inhibition of factor Xa can be measured, for example by the method of
T. Hara et al. in Thromb. Haemostas. 1994, 71, 314-319.
C 25
Coagulation factor Vila initiates the extrinsic part of the coagulation cas-
cade after binding to tissue factor and contributes to the activation of fac-
tor X to give factor Xa. Inhibition of factor Vila thus prevents the formation
30 of factor Xa and thus subsequent thrombin formation.
The inhibition of factor Vila 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
35 method for the measurement of the inhibition of factor Vlla is described,
for example, by H. F. Ronning et al. in Thrombosis Research 1996, 84,

73-81.



WO 2005/ 058817 PCTI EP2004/013509 -5 5 10 15 20 C 25 30 35 Coagul ation
factor 1 Xa is generated in the intrinsic coagulation cascade and is
| i kewi se involved in the activation of factor X to give factor Xa. Inhi-

bition ofwfoaﬁquﬁ}nz;a can therefore prevent the for mtio?e?@g&&%ﬂs aina

di fferent "way. e inhibition of factor | Xa by the conpoun according to
the invention and the neasurenent of t®e anticoagul ant and antithronbotic
activity can be determ ned by conventional in-vitro or in-vivo nmethods. A
suitable nethod is described, for exanple, by J. Chang et al. in Journal of
Bi ol ogi - cal Chem stry 1998, 273, 12089-12094. The conpounds according to
the invention nmay furthernore be used for the treatnent of tunours, tunour

di seases and{eaglldiBHTadBl 64 ASGSnerAterPin'tAEahtriRBiXIARMRIdH Ssdeadbact or TF /
factor VIla and the devel opnent™ of various types of cancer has been

i ndi cat ed byand Talikepisaiinwoidedirthe dativatior of fadBbroXtal givecfalctdr X dnhi¢ 2000), 41
(Mol ecul ar Pat ho esis of Pancreatic Cancer), 57-59._ The bl i cati ons

't edsbel owbHE TBRORREARRN THRTBIINSIPTRYATTJhe HHOR Of fogin XedBibr X

i nhi bitors fgfﬁe];gﬁti types of tumour: K M Donnelly et al. in Thronb.
Haenost. 1996; : 41-1047; E. G Fischer at al. inJ. din. Invest. 104:

1213- 1221 ( 1988)inhibitioM of faetol €Xa by tiad compodndSacoordiny &sthe ih@dntiok372- 1378
(1998); ME. Bronberg et al. in Thronb. Haenpst. 1999: 82: 88-92 The

porrﬁounds O]::I andéhe maasueementnf the %‘#ﬁpég@énb?n%?titfﬁ@@hﬂti@éﬁi\dy carhgr e(cjii ents
or evenaon oS rTesBEA BY0 e Tond B Rt b 8o nbdE A SERMRIS S o B
infarction, afhesd RSdesFBEHSoricXBHPTEY STChARPE] SXih JANHENS! BRRSIOT | S.

restenosis after angioplasty, claudicatio intermttens, venous
cal Chemistry 1998, 273, 12089-12094.

The compounds according to the invention may furthermore be used for
15 the treatment of tumours, tumour diseases and/or tumour metastases.
A correlation between tissue factor TF / factor Vila and the development of
various types of cancer has been indicated by T.Taniguchi and N.R.
Lemoine in Biomed. Health Res. (2000), 41 (Molecular Pathogenesis of
20 Pancreatic Cancer), 57-59.
The publications listed below describe an antitumoural action of TF-VII
and factor Xa inhibitors for various types of tumour:
K.M. Donnelly et al. in Thromb. Haemost. 1998; 79: 1041-1047;
C 25 E.G. Fischer et al. in J. Clin. Invest. 104: 1213-1221 {1999);
B.M. Mueller et al. in J. Clin. Invest. 101; 1372-1378 (1998);
M.E. Bromberg et al. in Thromb. Haemost. 1999; 82: 88-92

30 The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the treat-
ment and prevention of thromboembolic diseases, such as thrombosis,
myocardial infarction, arteriosclerosis, inflammation, apoplexy, angina
pectoris, restenosis after angioplasty, claudicatio intermittens, venous

% thrombosis, pulmonary embolism, arterial thrombosis, myocardial ischae-

mia, unstable angina and strokes based on thrombosis.



t hronbosi s, pul nonary enbolism arterial thronbosis, nyocardial ischae- m a,
unst abl e angi na and strokes based on thronbosis. WO 2005/ 058817

PCT/ EPZOO‘Q/Q%%Z(&%”-G CC5 10 15 20 25 30 35 The COWOHF‘?&P%&@{QBJ’Q to the
re

i nvention SO enployed for the treatnent or prophylFaxis o

at heroscl erotic diseases, such as coronfiry arterial disease, cerebral
arterial disease or peripheral arterial disease. The conpounds are al so
enpl oyed in conbination with other thronbolytic agents in mnyocardi al

ooy out aneaus Tt GHEFRRI s EREr AR L el SEGRL ORI g HGhaL L o0 o'
operati ons. tTastneéHfraﬁ;ﬁa@ﬁh 68 'cH iaftbrbScibistic di¥eadds0Bush asfdordmaryor e used

for the prevention of rethronbosis in mcrosurgery, furthernoré as
ant i coagul anarerialdiseases cerebralatiérialrdiséass o peniplweral aternial diseasedi al ysi s.
The corrpoundihare furt errmr? used in the cl ear{i ng ters medi cal

f t 1d
ai'ds | 6 pat | LHE SOMPOLNYS are s SAINYEE B G e th STiATdBET0BR R o
ol ood. Pl asnEgaid iR riicaRIBPRIALAGH Tufthbindid foP prodtfSRERG-BASCIBERR I ng. O

t he invention“are furthernore use coagul a- tion

makes a crucafiér heormbolysisi, perdutarecls trarslamina @ngloplasty (PTEAY @analr
represents a source of secondary pathol ogy, such as, for exanple, in can-
cer, includi ReFORBNABYRAESSOPErAtPASat ory di seases, including arthritis, and

G abe oo TR BRI G 8L | Pl LAy S5

45-47). " In peslihtien of FeBYoraBOsiEon HiG@shfjery Nartheanbreas apficdadibantas. The
by

use of anti- coagulants in tinnitus thera Is described by R~ Mra et al.

i n | nterna- inconnection with artificial organs or in haemodialysis.
C The compounds are furthermore used in the cleaning of catheters and
medical aids in patients in vivo, or as anticoagulants for the preservation of
15 blood, plasma and other blood products in vitro. The compounds according
to the invention are furthermore used in diseases in which blood coagula-
tion makes a crucial contribution towards the course of the disease or
represents a source of secondary pathology, such as, for example, in can-
20 cer, including metastasis, inflammatory diseases, including arthritis, and

diabetes.

The compounds according to the invention are furthermore used for the

25 treatment of migraine (F.Morales-Asin et al., Headache, 40, 2000, 45-47).
In addition, they can be used for the treatment of tinnitus. The use of anti-
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
the invention are also employed in combination with other thrombolytically
active compounds, such as, for example, with the "tissue plasminogen

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

according to the invention are administered either at the same time as or

before or after the other substances mentioned.



tional Tinnitus Journal (2003), 9(2), 109-111. In the treatnent of the

di seases described, the conpounds according to the invention are al so

enpl oyed i i ion with other thronbolytically act]j S, such
as, for eﬁﬂg&g&%ﬁh the "tissue plasm nogen activat orkgﬁ;w&gg(ﬁfi ed

t- PA, streptokinase or urokinase. The cofipounds according to the invention
are adm nistered either at the sane tine as or before or after the other
subst ances nentioned. WD 2005/ 058817 PCT/ EP2004/ 013509 -7 C C 5 10 15 20 25
30 11l in whith .Y and I?S have the rTFani ngs i ndi cated 'g_n_(} ai.E 1, .35

Particul ar pricFFUIRE Prefereficeds aiver Orﬁ:ll'l"‘gkﬁQSB'ésQ mistatian WER a5 aspi ri n

| norder 10 Rp@YasH 1o SieUbAEREGTBhch BF HdIHPERBES omBRIdron:  The compounds
according to the rnvention are also used In conbination wth blood platelet
gl ycopr ot ei n Thezegmpouldis béddridalg torthegoverdion arelalsd usediim combination pl at el et
aggregation. The invention relates to the conpounds of the fornyla | and

salts t&ereofw'tl'aﬁlﬂ’_op@iﬁt tcﬂifﬁ%@rptﬁm ferenteriiiRy ey QHF@WWHB@WPitt he
formula | accqk ag!ée}gletlgg&éy%n;- 16 and pharnaceutical ly usabl e

derivatives, solv and stereoisomers thereof, characterised in
that a) a conmpound of the formula Il H11 in which RR R, R2, X and X have

the meanings indicated in Claiml1l, 1is reacted with a conpound of the
forrmula 111 The invention relates to the compounds of the formula | and salts thereof
10 and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-16 and pharmaceutically usable derivatives, solvates, salts
and stereoisomers thereof, characterised in that
C a) acompound of the formula Il
15 R
N '
R RO S
N Y
\O\ /‘K 0 X
N 0 2
20 H R
in which R, R', R?, X and X' have the meanings indicated in Claim 1,
C 25 is reacted with a compound of the formuia Il
0
7\'/\\'
HN\ It
30 R3
in which
Y and R® have the meanings indicated in Claim 1,
35

or



or WO 2005/ 058817 PCT/ EP2004/013509 -8 H NR3 IVinwiich R R, R, R3 X

and X have the neanings indicated in CCaiml, 1is reacted with a conpound of
t he formul 0 b) a conpound of the formula IV V £2Baiobsiigeh Y has
t he meani r?go?‘/%“éuﬁéétid in aiml and L denotes C, Br, Ifcor aioPr’ee or

reactively functionally nodified OH grou%,‘ 25 30 or c) a conmpound of the
formula VI VI H 35 WD 2005/ 058817 PCT/ EP2004/ 013509 -9 5 in which R and R
have the neanings indicated in CCaiml, and L denotes C, Br, | or a free

or reactivel {’n)fu%ci&ﬁﬁgb*aom%%g'a% group, is reacted with a conpound of

the formul a

R1
H ' H
5 X'
R N\« N<
\Q\ N Xl re W,
A, ©

N 0

H R?
10

c in which R, R', R?, R®, X and X' have the meanings indicated in Claim 1,
is reacted with a compound of the formula V

15

O

Ny

L

20 in which Y has the meaning indicated in Claim 1 and
L denotes Cl, Br, | or a free or reactively functionally modified OH group,

or

C 25

¢) acompound of the formula VI

30 L
N Vi
Lt

35



15 20 25 30 35 VIl Rz in which R2, R3, X, X and Y have the neani ngs
indicated in Caiml, and/or a base or acid of the fornula | is converted
into one Qf its |lt{s. The invention also relates to the jcally active
forns (stéyga?ﬂé{??@rli), the enantioners, the racenuates, #(orﬁk%q%g@?léwgorrers
and the hydrates and sol - vates of these9eonpounds. The term sol vates of the
conpounds is taken to nean adductions of inert solvent nolecules onto the
conpounds which formowing to their nmutual attractive force. Solvates are,
for exanple, . no- or _dihydrates or al cohal at es. e term pharmaceutically
usabl e deri val’t‘%@‘ &a'?(gbex‘af’ﬁ he gieaniRgs 'é‘)géﬁﬁe‘gf’ba]awﬁ'eﬁsal ts of the
conpounds aCCéé{dji ng to the invention and so-called prodrug conpounds. The
term prodrug derivatives is taken to nean conpounds of the forrmula I which
have been nodi f i elenstehCl, Brr | exarfEesor reakivelp fursctionally onqrdified @dbr s WO
2005/ 058817 PCT/ EP2004/ 013509 -10 C C 5 10 15 20 25 30 35 or oligopeptides
and whigh are raMMB¥g cleaved in the organismto formthe active conpounds
according to the invention. These al so include biodegradabl e pol yner
derivatives of the conmpounds

is reacted with a compound of the formula VI

10 °
HzN\(X\ %Y
\ N\
C XL R3 VIt
R2
15
in which R?, R®>, X, X'and Y have the meanings indicated in Claim 1,
and/or
20 a base or acid of the formula | is converted into one of its salts.
The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
o5 vates of these compounds. The term solvates of the compounds is taken
C to mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. Solvates are, for example,
mono- or dihydrates or alcoholates.
30

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

The term prodrug derivatives is taken to mean compounds of the formula }

35 which have been modified with, for example, alkyl or acyl groups, sugars



according to the invention, as described, for exanple, in Int. J. Pharm
115, 61-67 (1995). The invention also relates to m xtures of the conpounds
of the formula | according to the invention, for exanple m xtures of two

di astereo exanple in the ratio 1:1, 1:2, 1:3, 10,
350 peerbiddi

1: 100 or se are particularly referably m xtures o

st ereoi soneri ¢ conpounds. For all radi CéBs‘ whi ch occur nore than once, such
as, for exanple, A their neanings are independent of one another. Above
and below, the radicals and paraneters R, Rl, R2, R3, X, X and Y have the

Teani ngs | NG g3 8o seaR AN old Yok 81 BHAck n AL BRG RRIBSSI e 2L <

ot herwi se. ASUén, I near) or nched,

2, 3, 4, 5, aﬁ:tuvé’co&upo@mdé&ccéﬂdmgtd&aeﬁn&éanm A preferably denot es m%'t hyl
furthernore ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or

tert-butyl, fihiaseedls@includg biwdesradable polymer danvatives pjtheegmpodnds | 1,2 or

2029 e B 15 R DNARGER s obt bl FriarBm iy LBRRAYI BTt

-et hyI 1 rretﬂ;s gﬁqpyhggr;) et hyl - 2- et hyl propyl, 1,1,2- or
1,2,2-trimetAyTpropyl, furthernore pref- erably, f or exanpl e,

tr| fI uoronethyl. A al so denotes cycl oal kyI Cycl oal kyl preferably denot es

cycl opropyl, cl obu C exyl or

therefore pre 55‘5?9{-%{‘ ?@%@ﬁfggﬁg‘) %SPE{PB%% f@?ﬁ&"ﬁgﬁ dé}fif(% 29!?]?%1] hyl, A
very parti cul Ofq6 C
toms, 10 ef oSBT B RhEndGR ToF BB, rliea b iesterdm s

sec- butyI V\Q)@&Bé%ﬂﬁlrhtlla@'ﬂlfmmﬂ 011&509 1-1131151003mt1UOOQI pentyl,

hexyl , trlfluororrethyl pentafluoroeth or 1-trifl uoro- eth | . Al kyl ene
preferably dethRsesarRnarcuaty peefriakly x‘HF%ﬁ)?f @ﬁéemmw'@ﬁempoaeﬁﬁw ene or
exyl ene, furthernore branched al kyl ene. R preferably denotes Hal or -C=C-H.
10 C Rl preferably denotes H, =0 (carbonyl oxygen), Hal, A OH or QA

particu- For all radicals which occur more than once, such as, for example, A, their
15 meanings are independent of one another.
Above and below, the radicals and parameters R, R', RZ, R®, X, X and Y
have the meanings indicated in the case of the formula |, unless expressly
stated otherwise.
20
A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6,7,8,9, 10, 11 or 12 C atoms. A preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore
25 also pentyi, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2 2-dimethyipropyl, 1-
ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyt, 1,1-, 1,2-,1,3-,2,2-,
2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyi-1-methylpropyl, 1-
ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropy!, furthermore pref-
30 erably, for example, triflucromethyl. A also denotes cycloalkyl.
Cycloalky! preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl or cycloheptyl.
A therefore preferably also denotes cyclopentylmethyl, cyclohexyimethyl,
A very particularly preferably denotes alky! having 1,2, 3,4,50r6C

35
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,



larly preferably OR R2 preferably denotes H or Hal. 15 X preferably denotes
or Ny X preferably denotes CH 20 25 30 35 R3 preferably denotes H or

CH

al kyl hav 4, 5 or 6 C atons. R5 preferably Iy
Wﬁ'ﬁaﬁ@%ﬂaenotes for exanple, 2- or 3-furyl, W@@ﬁ?@nyl

Unsubsti t
2- or 3-pyrrolyl, 1-, 2, 4- or 5- |mdazdl1y-l 1-, 3-, 4- or 5- pyr azol

4-

or 5- oxazolyl, 3-, 4- or 5-isoxazolyl, 2- 4- or 5-thiazolyl, 3-,

5-isot hiazol yl, 2- - or 4-pyridyl, 2-, 4-, 5- or 6-pyrimdi nyI

furthernore

- 3-

or 5-yl,

4-trjaz

Qﬁﬁf %p%@t”, i%cyg,ttrlﬁl.%rgn'sg%hy&%%rﬁagld?rogﬁw% or s 1]‘1 iTtnfluoro—

1, 2, 4- oxadi a7é?|"|¥|3 or -5-yl, 1,3, 4-thiadiazol-2- or -5- yI

1,2, 4-thiadi az

or -5-y|, 1, 2, 3-thi adi azol -4- or -5-y|, 3- or

4- pyri dazi n- Alkylepgnpaefem}bly denpte}memyjema, ethyleng-propylenentoiyiene, 4-

5-1i soi ndol yl
7-benzdpyr az

qefiyieds or hexylgne itgrmate Bamshet Ayetes . "5 0 "

benzi soxazolyl, 2-, 4-, 5-, 6- or 7-benzo- thiazolyl, 2-, 4-, 5-, 6-
7- ben2|soth|azolyl 4-, 5-, 6- or 7-benz-2,1, 3- oxadiazolyl, 2-, 3-,
7- or 8- q?uprefe;ablylienoﬂas Hator 5G5CH., 7- or 8-iso WD 2005/ 058817
PCT/ EP2004/ 013509 -12 C C 5 10 15 20 25 30 35 qui nolyl, 3-, 4-, 5-,
or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl,

6_

c
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15

20

25

30

35

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

R? preferably denotes H or Hal.

X preferably denotes CH or N;
X' preferably denotes CH.

R® preferably denotes H or alkyl having 1, 2, 3, 4, 5 or 6 C atoms.
R® preferably denotes H or A.

Unsubstituted Het denotes, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2-
or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-
oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,
2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidiny!, furthermore preferably 1,2,3-
triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-
yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazin-
yl, pyrazinyl, 1-, 2- 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or
5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-
benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzo-
thiazotyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-
oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-is0-

A

yl,

ol -

or

or
or
4-

1_

2.
A-

7-

6-1

or

5-,

7-



5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H benzo-1, 4-oxazinyl,
further- nore preferably 1, 3- benzodi oxol - 5-yl, 1,4-benzodioxan 6-vyl,
2,1, 3-benzo- _t hi adi azol -4- or -5-yl or 2,1, 3-benzoxadi azgl - 5- The
het er ocycM@ 2493458817 o may al so be partlally or fully hy %‘53509
Unsubstituted Het can thus al so denote;12or exanple, 2,3-dihydro-2-, -3-,
-4- or -5-fury|, 2,5-di hydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or
-3-furyl, 3-di oxol an- 4-yl , tetrahydro 2- or -3 thienyl 2 3- dihydro 1 -,
-2-, -3-, 4 or -5-pyrrolyl, 2,5-dih pyrrolyl,
PIT awwv'.'g i 5% c7: Gyl 24 B, 6-47-91‘55%%40"”3/'
3- dlhydro Ore - rLAZ0~Hl t el . or

~pr f é’unﬂo(yﬁl‘ nyl,” -gh 37’5 é pﬂ gr?%o Hpt%/@rr}zgyfh LSRSEHY - flirther-3-

1
2,
- 4- pyrazolyl

1,2,3,4-tet rarhgmérpreﬂerablyZ‘rS bea}zpdrod(ol-s-ﬁ 1 drberEogioiatyd-yl, 12, 1,32benZd- or

4-pi peri- di nK ,..2-, 3- or 4-nprpholinyl, tetrahydro-2-, -3- or -4-pyranyl,
1, 4- di gxanyl 'aﬂ,'a!m@fﬂo?&rﬁ'ﬂorzd 3‘9F’n2®$%ﬂ'az‘?|e'§dihydro 1 -, -3 or

4 PYCL a2 e RIS rodas ey b bSban B U Phiifnetirea? o
- 8-qui nol yl, Un&b%tfﬂﬂéGHelbhdftﬁuéalso%en&e foréxampfe 2 3-dthydro2-, @-
- 8-1soqui non , 2-, 3-, 5-, 6-, 7- or 8- - di hydro- 2H benzo 1, 4- oxazi nyl ,

furthernore pfeperafiryl, 2 %UMF@"Qan@dl-éx?bﬁefhwl., teyamymaypn%w; oxyphenyl ,

(2di3f thyclerngte g{l?@%@ﬁ%@(ﬁ)ﬂh@ﬁﬂ ned@ﬁ%@@nﬁ&?fﬁ&ﬁrﬁ o863y I 3. (2-
oxonet hy enedsoawa epYd-dify dﬂﬂer-ﬁat—BVtho?’ sﬁlgglﬁrbiv{ﬂm 2Hbds By h@nai@ry

di oxepi n-6- or -7- urt ernDre preferably hydr obenzof uranyl’ or 2, 3-
di hydr o- 2- oxdétlahyt;ro 1-He2- qrr-éf-ten@aﬁtquld@ﬁad@wdm-mﬂnaey& i-4- eathipyrazd;

aturated qr tic terocycle h an /or O atons, which
ﬁy bg unsubgw'iJl qr—!-'t";'dlr%r onor ; \éyraz&lyv %éiﬁ’rq t & 3 éﬂ%’(&/or OIA
Het parti cul afb} , B éﬁ b,yl_d_ N _3e_s_4f urszlm_éraxglaw - pzf_r Bobrhcplbgpldazol yl,

pyridyl,c pyrinidiny yrazol yl' thiazolyl yrro nyl,

pi peridi‘nyl, dl@lZBQB—QJﬁ&&h&rﬁ?ﬁMﬁPZé@dﬁﬁﬁﬁ@&&kﬁ -AQJwbwn hyd-dioxany!,
pi perazinyl, each of which is unsubstituted or mpno-, di- or trisubstituted
by A OH and/ bé-digxans2¢ 4- 9-5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-

1-, -2-, <4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-,

-2-, -3-, 4-, -5-, 8-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,-2-,-3-, 4-, -5-,

20 -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 8-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-
oxazinyl, furthermore preferably 2,3-methylenedioxyphenyl, 3,4-methyl-
enedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-
(difluoromethylenedioxy)pheny!, 2,3-dihydrobenzofuran-5- or 6-yl, 2 3-(2-

C 25 oxomethylenedioxy)pheny! or alternatively 3,4-dihydro-2H-1,5-benzo-

dioxepin-6- or -7-yl, furthermore preferably 2, 3-dihnydrobenzofuranyl or 2,3-
dihydro-2-oxofuranyl.

30 Het preferably denotes a monaocyclic saturated, unsaturated or aromatic
heterocycie having 1 to 2 N and/or O atoms, which may be unsubstituted
or mono-, di- or trisubstituted by A, OH and/or OA.

35 Het particularly preferably denotes furyl, thienyl, pyrroly!, imidazolyl,
pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, indolyl, pyrrolidinyl, piperidinyl,



15 20 25 30 35 Het very particularly preferably denotes im dazolyl, pyridyl,
piperidinyl nor phol i nyl or piperazinyl, each of which is unsubstituted or
nono- bstltut ed by A, OH and/ or OA. Unsub

preferabl )yv(géoog{oéé - or 3-furyl, 2- or 3-thienyl, 1- ?é{éﬁég“"y%"&w 1-,
2, 4- or 5-imdazolyl, 1-, 3-, 4. or 5- dvrazol yl, 2-, "4- or 5- oxazol yl, 3-,
4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3-
or 4- pyridyl 2-, 4-, 5- or 6-pyrimdinyl, furt her nor e preferably 1,2, 3-
triazol - tri | tetrazolyl,
15757 oxaai A0UPRRInY,oF pipgrezinyl S yich is s Mstitguigr trof-, 8-t

1, 3, 4-thi adi qﬁgubéq,tu@a by5A @Ha,qd/gr@q hi adi azol -3- or -5-yl,

1,2, 3- th| adi azol -4- or -5-yl, 3- or 4-pyridazi- nyl, pyra2|nyl 1-, 2-, 3-,

4-, 5-, 6- or 7- |ndonI

4- or 5-isoi ndonI 1-, 2-, 4- or 5- ben2| mdazolyl
3! 255 5 a*éto\férvpaﬁ% SR EBR) Sbros imsizohly mies? sV

oxazol yl ,
hi azol yl ,

2- ) 4- ) ) =)
o azol yI I‘thﬁﬂﬁ%lé&té}gﬂ;%?e htcﬁ s 8ﬁs*t9§tn{&te9%?4n3nol él o, ..
8-iso- qui noltplbubﬂﬂuted by A; OHoand/Gr Oﬁr 8-cinnolinyl, 2-, 4-, 5-, 6- : 7- or
8- qui nazolinyl, 5- or 6-quinoxaliny|, 2-, 3-, 5-, 6-, 7- or
8- 2H benzo- 1, 4- oxazinyl, further- nore preferabl y 1 3- benzodi oxol - 5-yl,
1, 4- benzodi 043& 1t B
2,1, 3- bapzoxadi a'jz%o 'i ea FﬂetHgFg% Pgh?@sla%/c%r% gl Bréetrq(%ngls 1ah2
unsubst it ut errrmpsarrom 1b| 2y4 dbres- :rﬁird@ﬂfﬁ?ll c1-hgt, qrwxscwala@fyl g, 4- 6052 N, O
and/or S atons; very partlcul arly pre rabl?{. t hi enyl , furyI , 1 mdazolyl or
i ndoI yl. Ar cexeaold, 3 dr ogﬁas@#aéoly@r%nﬁr or §=thigzplyd -p4t or Htisothiazoyl, or
t hyl phenyl px oy e I yl, o-,
or pEtert Ry Pt 4ia 25 B PR miativ, (ndiode SRRl f 2%
p- ni t r ophenyltriaol-1-14-Ur 5- W\Q,&%&@ﬂl,ls?@%%ﬁ?@%’ SlastpAlyl- 42,8 10 15
15 oxadiazol4- or -5-yi, 1.2 4-oxadiazol-3- or -5-yl, 1,3 4-thiadiazol-2- or -5-
yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-y!, 3- or 4-pyridazi-
nyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4-
or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazoly!, 2-, 4-, 5-, 6- or 7-
20 benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-
oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-iso-
quinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl,
C 25 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further-
more preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzo-
thiadiazol-4- or -5-yi| or 2,1,3-benzoxadiazol-5-yi.
30 Het' particularly preferably denotes an unsubstituted mono- or bicyclic
aromatic heterocycle having 1 to 2 N, O and/or S atoms; very particularly
preferably thienyl, furyl, imidazolyl or indolyl.
35 Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,

0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-



20 25 30 35 am nophenyl, o-, m or p-(N nethylam no)phenyl, o-, m or
p- (N- et hyl - am nocar bonyl ) - phenyl, o-, m or p-acetam dophenyl, o-, m or

p- met hoxy -, m or p-ethoxyphenyl, o-, m or
b ot houy BRI T o o R N et iyt am N0) PREny 6o

p- (N, N-di net hyl am nocar bonyl ) - phenyl, -d4-m or p- (N- et hyl am no) phenyl , o-,
m or p-(N, N-di ethylam no)- phenyl, o-, m or p-fluorophenyl, o-, m or
p- bronophenyl, o-, m or p- chI orophenyl, o-, m or

- t hyl sul f h | f h
1? uﬁtrrﬁer)r/mfg ;ﬁ?ﬁﬁgbgﬁ)“a § %'l' orzp &N mﬁt%%ié?még%h%! su %g'y"Sehgm%rtlhluorophenyl
2,3-, 2,4-, %n%noc@rb@nyi)?pl"(énypo 3m50€|ECéHé!é@\ yl &-3m- o?p%etho&y5- 2, 6-,
3,4- or 3, 5- di br onophenyl’, 2, di ni trophenyl’, 2,5- or

di et hoxyphernhenylsm,: mr OF p—eihomypngﬁth- neoametboxy@nbomyjphewiam o~ 3-

hi - hl 6- chl |,
2ni tr G 4] Naﬁrﬁa‘fmamﬁwamla&%bemfpé R Re B N AR DRRrATD ). 3-
di h lnh - _ - I,
2I 2m6?ofr ?%tphoxyphenryl %r% ('\é{/gﬂ%)!(a;m@b P|1I6%r Q{JP?Z#A" Nlil_)'\Fﬁdfhlbo ophmfny& 6- di -
chl or o- 4- ami mhemyh\yd-, m4-of pbfh:weﬁhemylpmomm-brmntbpmmw -G m—ampahenyl
2,5-difl -4-Db |, 3-b th 3-chl
Sxyphenyl . 3 EHTOPORMSES tins ERMIS TBNATISPPTENHE oty BrErpIEtg:

' 6- met h 2 t

ehi or optny| = aAPHEheni ForAEfnG ERIBERI - 2 52 RO s
particul arly fluoebghieriyl y2,8eid ¢ 2 HaRB-hg|4- o013 @Jdmmdwophenw RP3-upgpsti t u- t ed

or nono-, di-_or trisubstituted by Hal, A,

COOR3
CON(R3) 2. Ar &ier 2 8acid-l 3a51qbr@mme@wl 2 @e@ro’é 5s<§'ﬂﬁfélﬁ’blenyh'ﬁe5 -Brddunds of

i s BRI BBl BRI BRGS0 2 0o

forns. Accor diniéioy, 2-BRfind-BVEnbidAN2 lephiab SSchibfo-6H 2-afiihdeB-cHiérdphengionpounds
of the 1§orrrula | in which at | east one of the said radicals has one of the

preferred WO 20087-43%Bdimethylardord3-s8004-N, Nsdsnethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyt, 3,6-di-
chloro-4-aminopheny!, 4-fluoro-3-chiorophenyl, 2-fluoro-4-bromophenyl,

20 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxypheny!, 3-chloro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-
amino-6-methylphenyl, 3-chloro-4-acetamidopheny! or 2,5-dimethyl-4-
chlorophenyl; furthermore unsubstituted naphthy! or biphenyl.

25
C Ar particularly preferably denotes naphthyl, or phenyl which is unsubstitu-

ted or mono-, di- or trisubstituted by Hal, A, OR®, N(Rs)z, NO,, CN, COOR®
or CON(R®),. Ar very particularly preferably denotes phenyl.

30
The compounds of the formula | can have one or more chiral centres and
may therefore occur in various stereoisomeric forms. The formula | encom-
passes all these forms.

35

Accordingly, the invention relates, in particular, to the compounds of the

formula | in which at least one of the said radicals has one of the preferred



10 15 meani ngs indi cated above. Sone preferred groups of conpounds can be
expressed by the follow ng sub-fornulae la to | o, which conformto the

formula | ' ch the radicals not designated in gr have
t he neani @gwé)ﬁ%ed in the case of the fornula I, but %0@201?3[?9% a R
denotes Hal or -CECH in Ib R denotes1Bi- =0, Hal, A, OHor QA in lc R

denotes OH in Id X denotes CHor N, X denotes CH in |le R2 denotes H or
Hal; 20 in If R3 denotes H or alkyl having 1 2 3 4, 5 or 6 C atons; C 25

30 35 in | g Het denot e L c_sat turated or aro- matic
heterocycl e ﬁ%‘?ﬁ'}\ﬁg*‘l"‘tdicage&%g %#oweaqrg Qﬁﬂ oﬁé:?"l?@ SR uted or
ono-, ) Orexfafés%ée byst]'lbtfHH@ldl %uﬁ-fogﬁuﬁd@l'aocb I@AWhldPI ddhfbieh telgHert es furyl,
t hi enyI pyrrolyl, i mdazolyl yridyl, pyrimdinyl, pyrazolyl, thiazolyl,

i ndol yl, pyr faimdadand inpipen thei radicalsaoptesigngtedan gyepmrajeitmyhaveeach of
which 1is un bstltuted or trisubstituted by A, OH and/or OA
in i Het' "Wé‘i%ggl"? meeﬁﬁ%ﬂéhe(f?"ﬂﬁ‘léﬂcﬁ'i‘@n%ﬁgt ic heterocycle
havi ng | to 2 N, 0 and/or S atons; WD 2005/ 058817 PCT/ EP2004/ 013509 -16 in
lj R5 denotes Hor A, CC5 10 15

in la R denotes Hal or -C=C-H;
10 in Ib R denotes H, =0, Hal, A, OH or OA;
inle R’ denotes OH;
inid X denotes CH or N,
15 X denotes CH;
in le R? denotes H or Hal;
20 in If R® denotes H or alkyl having 1, 2, 3, 4, 5 or 6 C atoms;
inlg Het denotes a monocyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 2 N and/or O atoms,
C 25 which may be unsubstituted or mono-, di- or trisub-
stituted by A, OH and/or OA,
in th Het denctes furyl, thienyl, pyrrolyl, imidazolyl, pyridyl,
30 pyrimidinyl, pyrazolyl, thiazolyl, indolyl, pyrrolidinyl,
piperidinyl, morpholiny! or piperazinyl, each of which
is unsubstituted or mono-, di- or trisubstituted by A,
OH and/or OA,
35 o 1 . o ,
in li Het denotes an unsubstituted mono- or bicyclic aromatic

heterocycle having 1 to 2 N, O and/for S atoms;



20 25 30 35 in Ik Ar denotes naphthyl, or phenyl which is unsubstituted
or trisubstituted by Hal, A OR3, N(R3)2, N2, CN, COORS or

nono-,

CON( R3)2

denot

) d&fd‘aeo%fgﬁél

denotes H or Hal, R3 denotes al kyl
denotes OH QA A—COO,

unsat urated or aro-

may be unsubstituted or
A, A" each

cyclic al kyl
repl aced by F and/or chlorine, Fbl denotes F Cl, Br or
2 or 3, p deno}es 1, .2, 3, 4 or

-17-

enot es phenyl in ImR denotes Hal - -
7gs CHor N, X denotes CH Y denot e?caﬁ&ﬁaﬁug R2
havi®@-1, 2, 3, 4, 5 or 6 C atoms, R
NHA, NHAr, NAA', Het, - NH- CHR5- COOR 3 or
-NH- CHR5- COCH, R5 denotes H or A, Het denotes a nonocyclic saturated,

mati c heterocycle having 1 to 2 N and/or 0O atons,
nono-, di- or trisub- stituted by A, OH and/or QA

or

whi ch

i gependﬁﬁtly of dsﬁ@te@mpbh&n denote un- branched, branched or
h i ch

vi ng

c@rpoundﬁ

inll
in Im

15

20

25

30

35

1-12 C

Ar

AA

Hali

at ons

ch is unsubstitute
or mona-, di- or trisubstituted by Hal, A, OR®, N(R),,
NO., CN, COOR® or CON(R®);

denotes phenyl;

denotes Hal or -C=C-H,

denotes OH,

denotes CH or N,

denotes CH,

denotes R* or Hal,

denotes H or Hal,

denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
denotes OH, OA, A-COO-, NHA, NHAr, NAA', Het,
-NH-CHR®-COOR?® or -NH-CHR’-COOH,

denotes H or A,

denotes a monocyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 2 N and/or O atoms,
which may be unsubstituted or mono-, di- or trisub-
stituted by A, OH and/or OA,

each, independently of one another, denote un-
branched, branched or cyclic alkyl having 1-12 C
atoms, in which, in addition, 1-7 H atoms may be
replaced by F and/or chiorine,

denotes F, Cl, Bror |,

denotes 0, 1, 2 or 3,

denotes 1, 2, 3, 4 or 5;

in addltion 1-7 H atons may be
, n denotes 0, 1,
2005/ 058 in. In PCT/ EP2 04/ 013509
kof t h&Tf or mul getp%tes nap yl, or pheny w?n



R la CC 10 15 20 25 30 35 according to one or nore of Clains 1-14 in
which R R X X Y RZ R3 RR5 Het AA° A Hal n denotes Hal or -C CH,
denotes OH, denotes CH or N, denotes CH denotes R4 or Hal denotes H or
Hal , deno™®285M88B1%hayving 1. 2, 3, 4, 5 or 6 C atons, &&IGEGLBIS I/
A-COO-, NHA, NAA', Het, -NH CHR5-000R31Hr- - NH- CHR5- COOH, denotes H or A,

inIn compounds of the formula la
R
5 . H \(x'\ o)
\@ N )E y N/\\j la
A, °© \ v
m o] R2 R3
10
according to one or more of Claims 1-14
. in which
C R denotes Hal or -C=C-H,
5 R' denotes OH,
X denotes CH or N,
X denotes CH,
Y denotes R* or Hal,
R? denotes H or Hal,
20 R® denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
R* denotes OH, OA, A-COO-, NHA, NAA', Het,
-NH-CHR®*-COOR® or -NH-CHR®-COOH,
R® denotes H or A,

C 25 Het denotes a monocyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 2 N and/or O atoms,
which may be unsubstituted or mono-, di- or trisub-
stituted by A, OH and/or OA,

30 A, A’ each, independently of one ancther, denote un-
branched, branched or cyclic alkyl having 1-12 C atoms,
in which, in addition, 1-7 H atoms may be replaced by F
and/or chiorine, or F, Cl, Bror |,

a5 Hal denotes F, Cl, Bror |,

n denotes 0, 1, 2 or 3,



denotes a nonocyclic saturated, unsaturated or aro- matic heterocycl e having
1to 2 Nand/or 0 atons, which may be unsubstituted or nono-, di- or
trisub- s A, OH and/or QA, each, independentl her,
denot e un&’ ztdésﬁ(%ﬁglﬁ branched or cyclic aI kyl having 1- %EW&PQ@N?‘Q%

which, in addition, 1-7 H atons may be t&placed by F and/or chlorine, or F,
ad, Br or I, denotes F, d, Br or I, denotes O, 1, 2 or 3, WD 2005/058817
PCT/ EP2004/ 013509 -18 p denot es 1, 2, 3, 4 or 5 in lo conpounds of the
formula la 5 la 10 15 20 C 25 301% gFg ng to one or nore of lains 1-14
in which R Rl X F2eNqigs

inlo compounds of the formula la
5
R
R H\( . }
LY G
10 N’l*o o L? Y
H
C according to one or more of Claims 1-14
15 in which
R denotes Hal or -C=C-H,
R’ denotes OH,
X denotes CH or N,
X denotes CH,
20 Y denotes R* or Hal,
R? denotes H or Hal,
R® denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
R* denotes methyl,
C 25 R* denotes OH, OA, A-COO-, NHA, NAA', Het,
-NH-CHR®’-COOR?® or -NH-CHR®-COOH,
R® denotes H or A,
Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyridyl,
30 pyrimidinyl, pyrazolyl, thiazolyl, indolyl, pyrrolidinyl,
piperidinyl, morpholinyl or piperazinyl, each of which
is unsubstituted or mono-, di- or trisubstituted by A,
OH andfor OA
35 AA each, independently of one another, denote un-

branched, branched or cyclic alkyl having 1-12 C



A, A denotes HaI or -CEC-H, denotes OH, denotes CH or N, denotes CH,
denotes R4 or denotes H or Hal, denotes al kyl havi ng 1, 2, 3, 4, 5 or

6 C atons met hyl , denotesC]—I A, A COO,
- NH- CHR5- g&i@ﬂ?"’tﬂgﬁs\’ﬂ—k CHR5- COOH, denotes H or A, denot egckﬁ%@"}?ﬁl enyl ,

pyrrolyl, imdazolyl, pyridyl, pyrimdi®yl, pyrazolyl, thiazolyl, |ndonI,
pyrrolidinyl, piperidinyl, norpholinyl or piperazinyl, each of mhich S
unsubstituted or nono-, di- or trisubstituted by A, OH and/or QA each,

i ndependent |y of one anot her denot e, un- hed anched or cyclic aIkyI
havi ng 1-12 C WD 2005/ 058817étp@15/ EPYHEAY dﬂé 133@330'1@ Mmay 58" 25 at ons,

in which, in addition, r chlorlne or
F, d, Br or I, Hal denot e?e@ g B%F ég@l?g&ﬂbﬁﬁﬁﬁ (g BE%; or
denotes 1, 2, 3, 4 OHab; anddmt&temﬂltBnaﬁl y usabl e derl vatives, soI vat es

and stereoisoners thereof, includi nq m xtures thereof in all ratios. The
conpougds of the forflula | a@@NALEH, 1hd %Barting materials for the

o] denotes 1, 2, 3, 4 or 5;

and pharmaceutically usable derivatives, solvates and sterecisomers

thereof, including mixtures thereof in all ratios.

10
The compounds of the formula | and also the starting materials for the
C 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-Weyi, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can
also be made here of variants 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 I.
The starting compounds of the formulae I, Iil, IV, V, VI and VI are gener-
ally known.
30
Compounds of the formula | can preferably be obtained by reacting com-
pounds of the formula 1l with compounds of the formula Ill. The reaction is
preferably carried out under Ulimann reaction conditions {Cul, K,CO;,
DMSO, 130°) or, particularly preferably under conditions of a Buchwald
amidation (J. Am. Chem. Soc. 2002, 121, 7421).

35



preparation thereof are, in addition, prepared by methods known per se, as
described in the literature (for exanple in the standard works, such as
Houben- Wyl , Met hoden der organi schen Chem e [ Met hods of Organic
Chem stry, - Thi eme-Verl ag, Stuttgart), to be precj ction
conditiondgov%g%z({?gsa{rge known and suitable for the said reﬁﬁ%ﬁ@%tﬁ?can
al so be made here of variants which aree&nown per se, but are not nen-
tioned here in greater detail. If desired, the starting materials can al so
be fornmed in situ, so that they are not isolated fromthe reaction m xture,
but instead ﬂée ' di .at el onverted further in ounds Qf the
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obt ai ned by reacti nlg 'cn(ggn?gpohnds of thg for'rrul all wth corrpou)ﬁ{is of the
formul a 111 .idehearbomaté onbicarbqaté er abbther saitiafch weak aodeof thklatkainon eact i on

conditions (Cul, K2C03, o 13 r, particularly preferably under

condi t bone. oAIKaling SAAITRIaSPIRIET Y OF PoIRSEh RO CAlEH5 O 898 '7451) . WO
2005/ 058817 0Q4L4: - ; ; eaction is
general ly Ca;%%u%'ﬁ&'gﬁpgﬁg{%@b\%g%t é@ﬁztﬁé? ﬁibtﬁ?lgﬁf@ﬂ%idlﬁéﬂngn

aci d- bi ndi ngaaginet N, N +difnetrabénediamine Pyridine ad gaiholivee daiEtdo swtablle. hydr ox-

i de, carbonate or bicarbonate or another salt of a weak acid of the alkali
or al kal i neDepppdingganthe, condifensuged, #ie RAQAISS; time isbetween 8% um or cae-

sium Ige AdHiA8Y aRl B Sy MU FedBRR teffblatife s bEWREhHBALE 0- dhget V! -
150°, normally between 20° and 130°, particularly preferably between 60
and 90°.

-

Examples of suitable inert solvents are hydrocarbons, such as hexane,

15 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-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,

20 diisopropy! ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethy! ether, ethylene glycol dimethyl
ether {diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such

_ 25 as acetonitrile; sulfoxides, such as dimethyl suifoxide (DMSQ); carbon di-
C sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-

tate, or mixtures of the said solvents.

* Compounds of the formula | can furthermore preferably be obtained by
reacting compounds of the formula IV with compounds of the formula V.
In the compounds of the formula V, L preferably denotes Cl, Br, lor a

35 reactively modified OH group, such as, for example, an activated ester, an

imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyi-
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conpounds of the fornmula V,
#

L

IStk ffoeaxampie i @ddisuch as,

: ' || .m dazol i de or al kyl sul fonyl oxy havi ng
%‘%’?8? gpa%@ﬁé‘?ﬁ@%\?\b@B%%S%l? PCT/ EP2004/ 013509 -21 C C 5
10 15 20 25 30 35 sul fonyloxy or trifluoronethylsul fonyl oxy) or
aryl sul fonyl oxy having 6-10 C

The reaction is generally carried out in an inert soivent, 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-
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-
ture is between about 0° and 150°, normally between 20° and 130°.

Suitable inert solvents are those mentioned above.

Compounds of the formula | can furthermore preferably be obtained by
reacting compounds of the formuia VI with compounds of the formula VII.
In the compounds of the formula VI, L preferably denotes CI, Br, lor a
reactively modified OH group, such as, for example, an activated ester, an
imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-
sulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
atoms (preferably phenyl- or p-tolylsulfonyloxy).

Radicals of this type for activation of the carboxy! group in typical acylation
reactions are described in the literature (for example in the standard
works, such as Houben-Weyl, Methoden der organischen Chemie [Meth-
ods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart;).



atons (preferably phenyl- or p-tolylsulfonyloxy). Radicals of this type for
activation of the carboxyl group in typical acylation reactions are
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Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
20 non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
_ 25 salt forms of the compounds of the formula | are for the most part prepared
C’ by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
30 Such bases are, 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
various organic bases, such as piperidine, diethanolamine 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-



10 15 20 25 30 35 The reaction is generally carried out in an inert solvent,
in the presence of an acid-binding agent, preferably an alkali or alkaline
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15 caprylate, chioride, chlorobenzoate, citrate, cyclopentanepropicnate, di-

giuconate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,

20 hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monchydrogenphos-

25 phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, paimo-

C ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, phthalate, but this does not represent a restriction.

30 Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(li1), iron(ll), lithium,
magnesium, manganese(lil), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts

3 sodium and potassium, and the alkaline earth metal salts calcium and

magnesium. Salts of the compounds of the formula | which are derived



5 10 15 20 25 30 35 addition salts can be forned by treating these conpounds
with pharma- ceutically acceptable organic and inorganic acids, for exanple
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Compounds of the present invention which contain basic nitrogen-con-
taining groups can be quaternised using agents such as (C,-Cg)alkyl hal-
20 ides, for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide
and iodide; di(C-Cg4)alky! sulfates, for example dimethyl, diethyl and di-
amyl sulfate; (C1o-C1g)alkyl halides, for example decyl, dodecyl, lauryl,
myristyl and stearyl chloride, bromide and iodide; and aryl(C,-C,)alkyl
25 halides, for example benzyl chloride and phenethyl bromide. Both water-
C and oil-soiuble compounds according to the invention can be prepared

using such salts.

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

35
amine, but this is not intended to represent a restriction.



sodi um and potassium and the al kaline earth netal salts cal cium and
magnesi um Salts of the conpounds of the formula | which are derived WO
2005/ 058817 PCT/ EP2004/ 013509 -24 5 10 15 20 25 C 30 35 from

phar maceWP2M08842 cept abl e or gani ¢ non-toxi c bases i nchGHEPRLHPIISE
primary, secondary and tertiary am nes_2%ubstituted am nes, al so including
naturally occurring substituted am nes, cyclic am nes, and basic ion ex-
changer resins for exanple arginine, betaine, caffeine, chloroprocaine,
chol i ne, _di benzy| et hyl enggl am ne (benzat hi ne%q di c cl ohexyl am ne,

di et hanol amﬂ@aﬂ'ide? Niemsaks obbasie Ry As &f thatrmuga ?F%P'F%Haéﬁ‘i’no- _
cthanol . et IRnalAghAThe FEBARASHIATA ortba i HU AL SnohSirpfb bl Per -

di ne, gI ucanm-ne cosam ne am ne, 1Sopro am ne,

|'i docai ne, |gesHired adigatausingetheYomktivh thra-i SSIBIN aleonvanwmi! mEhnepl per a-
zi ne, pi per| di ne, pol yam ne resins, procaine, purines, theobromne, tri-

et hanok ani neThe freethaseantke raganesated tarbringing the salb foraminte cantact r | s-

{onresont o Vitkanas 1 REabGIRRLE A el e mebet SRR onc i n

basi ¢ ni tr ogesseCRfms diffet iRG Qérfélﬁ?ewébt%nﬁl SoefIshdity S8It fsrfiy S such as
(Cl-C4)al kyl hal- ides, for exanple nethyl, ethyl, i sopropyl and tert-butyl

chl ori de, brtberetf w:ﬁ‘nmspedll tbegerthing ﬁhyﬁ@ib{bﬂopbrtasl Bacless siotubilityanpl| e

di met hyl dleth di - .anyl sulfat C o0-C e)alk hal i des, for exanple
decyl - glodedilan palipdis, fore PurRIses ! toe GeNoBhaweve:; 1R SHSIBNER | odi de:

andar 7 ( CL- G4\ aldordepohlhi 458 rodricife AR 5ad29RRYL 1idlbef | de and phenet hyl

brom de. Bot er- oil- e compoun s according to the invention
can be prepared wusing such salts. The above menti oned pharnmaceutical salts
@I ch are prf{\é ?nrern%gn:agCtlhléd[:?harmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as
15 alkali metals and alkaline earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic amines
are N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanol-
amine, ethylenediamine, N-methyl-D-glucamine and procaine.
20
The base-addition salts of acidic compounds according to the invention
are prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-

25 tional manner. The free acid can be regenerated by bringing the salt form

&

into contact with an acid and isolating the free acid in a conventional man-

ner. The free acid forms differ in a certain respect from the corresponding

salt forms thereof with respect to certain physical properties, such as solu-
30 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
35 which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typicat multiple salt forms

include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-



acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate,
hem succi - nate, hippurate, hydrochloride, hydrobrom de, isethionate,
mandel ate, ne- glumne, nitrate, ol eate, phosphonate, pivalate, sodium

phosphat %VOZ&O%)%ESSE te, sulfate, sulfosalicylate, tart raﬂ&mfﬁbﬂﬁi@%tﬁ;e’

tosylate and trometh- amne, but this is not intended to represen

restricti on. WO 2005/ 058817 PCT/ EP20042613509 -25 C 5 10 15 20 25 30 35 The
acid-addition salts of basic conmpounds of the fornula | are prepared by
bringing the free base forminto contact with a sufficient anpunt of the
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causing the formation of the salt in a conven- tional manner. The free acid

can be regerdieat esdgatier.niephamaceaticallyaeceptalrle sadtforvtof the Actve aci d and
#solating the frege . acid . in a c8n¥enti 9nal. maa.— . .
(- ingredient can also provide this acfive ingredient for the first time with a
desired pharmacokinetic property which it did not have earlier and can
15 even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeutic efficacy in the body.

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

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

Since the pharmaceutical activity of the racemates or sterecisomers of the
compounds according to the invention may differ, it may be desirable to
C 25 use the enantiomers. In these cases, the end product or even the interme-
diates can be separated into enantiomeric compounds by chemical or
physical measures known to the person skilled in the art or even employed

as such in the synthesis.
30

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



ner. The free acid fornms differ in a certain respect fromthe correspondi ng
salt forns thereof with respect to certain physical properties, such as
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tor m a medicament (pharmaceutical composition), in particular by non-chemical
methods. They can be converted here into a suitable dosage form together
15 with at least one solid, liquid and/or semi-liquid excipient or adjuvant and,

if desired, in combination with one or more further active ingredients.

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

and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
C: 25 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 tc 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
30 method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise
35 a daily dose or part-dose, as indicated above, or a corresponding fraction

thereof of an active ingredient. Furthermore, pharmaceutical formulations
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pi ent s amiHistersdlas gepamte units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in aquecus or Non-agueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or
water-in-oil liquid emulsions.

20

Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptabie inert excipient, such as, for

25 example, ethanol, glycerol, water and the like. Powders are prepared by

(“,%

comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

30 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 sheils therewith. Glidants and lubricants, such

as, for example, highly disperse silicic acid, taic, magnesium stearate, cal-
3 cium stearate or polyethylene glycol in solid form, can be added to the

powder mixture before the filling operation. A disintegrant or solubiliser,



Phar maceuti cal formul ati ons can be adm nistered in the formof dosage 25
units which conprise a predeterm ned anount of active ingredient per dosage
unit. Such a unit can conprise, for exanple, 0.5 ng to 1 g, pref- erably 1

ng to 70 cularly preferably 5 ng to 100 ng, nd
accordi nqugm)tsﬁg{sﬁwention, dependi ng on the conditiono'{qlzgf@@mp e 30

met hod of administration and the age, -®W8ight and condition of the patient,
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process whi chentsaftpritbe abpgulertasbéen takea. phar maceutical art. C5 10 15 20 25
30 35 Pharnaceutical fornul ations can be adapted for adm nistration via any
desiredl suitable nmethod, for exanple by oral (including buccal or sublin-

gual), " ect Shvadfid if epRly HcRELHE) B0IINE oS RHRIHY ol aansder ).

vagi nal or parenteral (1nc I ng subcutaneous, 1 ntftanuscul ar, 1ntravenous

or i ntrader reegpani®ab ol asSdyds Ean likéwisebtsincormdrated inttathedmixtireg al |
processes which are known in the pharmaceutical art by, for exanple,
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powders or ogrnsiritReti® AldHer OflictOas Fo58RABbRN AchEiadfH§aEENtRA or 3BERAGUEOUS
liquids; edible foams or foamfoods; or oil-in-water Iiquid enulsions or
aiginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.

C The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium

15 chioride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.

The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-

20 rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethyicellulose, an alginate, gelatine or polyvinyl-

25 pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-

C

sorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
30 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 tableting machine,
giving lumps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
3 talc or mineral oil in order to prevent sticking to the tablet casting moulds.

The lubricated mixture is then pressed to give tablets. The compounds



water-in-oil liquid emulsions. Thus, for exanple, in the case of oral
admnistration in the formof a tablet or capsule, the active-ingredi ent
conponent can be conbined with an oral, non-toxic and pharmaceutically

accept ab:\ﬁg@g{g%smci pient, such as, for exanple, ethanolepRbdesé  water

and the rs are prepared by _conm nuting the conpound to a
suitable fine size and mxing it wt h-80 phar maceuti cal exci pi ent conm nut ed
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desired or ratsgsiry orderito del ableitoddfesentiatbrbatwaen difetedt dosage enjtsant s as
wel | as dyes can |ikew se be incorporated into the m xture. Suitable
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rubber1p such™ as, r’exanp acac or sodium alginate,

car boxymet hydared lintresformpsfl dosale | aiite @ $ebh é;iwx gantitp ¢ohipeises kepre- The
| ubricants used in these dosage forns include sodium ol eate, sodium

ét earate, nepesdiadrrmeealefithe cophawndy SHELRS ¢an Be greparad dyAissolvivgi um
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-

15 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin or other

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

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in

C 25 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.

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

35
stearylamine or phosphatidylcholines.



chloride and the like. The disintegrants include, w thout being restricted
thereto, starch, nethylcellul ose, agar, bentonite, xanthan gum and the |ike.
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15 copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with

20 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).

25 Pharmaceutical compounds adapted for topical administration can be for-

O

mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

30 For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

35 .
an oil-in-water cream base or a water-in-oil base.



pared in the form of dosage units so that a given quantity conprises a pre-
speci fi ed anobunt of the conpound. Syrups can be prepared by dissolving the
conmpound i n an aqueous solution with a suitable flavour, while elixirs are

pr epar ed [ n-toxi ¢ al coholic vehicle. Suspension b r-
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pol yoxyet hyl ene sorbitol ethers, preservatives, flavour additives, such as,
for exanple, peppermint oil or natural sweeteners or saccharin or other
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carrier substance is a solid comprise a coarse powder having a particle
15 size, for example, in the range 20-500 microns, which is administered in

the manner in which snuff is taken, i.e. by rapid inhaiation via the nasal

passages from a container containing the powder held close to the nose.

Suitable formulations for administration as nasal spray or nose drops with
20 a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

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

tors.

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

formulations.

35 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-



pal mtoyl radicals. The conpounds may furthernore be coupled to a class of
bi odegr adabl e pol yners which are suitable for achieving controlled release

of a mediaﬁ@gﬁ]%)ﬁsa_yr exanpl e pol yl actic acid, poly- epsi%‘g\[}@ﬂ%ﬁﬂ&%@ct one,

pol yhydr acid, polyorthoesters, polyacetals,

di hydr oxypyrans, pol ycyanoacryl ates and3cr osslinked or anphi pat hic bl ock
copol yners of hydrogels. Pharmaceutical fornulations adapted for transdernal
adm nistration can be adnm nistered as i ndependent plasters for extended,

cl ose contact with .the epjderms of the recipient. Thus, for exanple, the
Sctive | nor diRrbisrendaredSblebis with o plosk ariEepaBient lg beitmalerAitni o ac
descri bed i R, ] | cﬁ,ﬁg : (1986) .
Phar naceuti(r% co%?ggn@ %g%%%?ﬁlﬁ?%%@?&naégﬁ%ﬁauo ncsée:’ e for-

nul at ed as qensiminedizard tiickenerpehise formulétidnsocen be @ddenisteredlinit | ons,
pastes, gels, sprays, aerogsols or oils. 30 35 For the treatnent of the eye
or ot hgr ext¥ngigrddsesar aultidgse sppiaimerspiaiexampie serled ampeuleg@ndl ati ons are

Po give an qenane SRk (8 aRaY BopnisBariate s Bat g o, “ui'ih s "
paraf finic QadditiobPihelBteficdRrier REUILPR? @xampld Katarfor fjectidnsuract i ve

i ngredi ent can be fornulated to give a creamwith an oil-in-water cream
base or a wdasesi mediately defawe WEI5/MeeessaryPCT/ EP2004/ 013509 - 32

Phar maceuti cal f.ornul ati ons adapted. for topical application to the eye
el udes oye ARGHEN SP RSN HBRRBSIRS ATHGREH BACDLAE R o sus:
pended Tn a iﬁea& o Stbd fidh B L 6 £ it. S
Phar maceut i c%ltl for nﬁ?gﬁo‘?@éaéadg?e rP%P i’@%lrd ré@%ﬁ% ;é(?:lgtstlgg'nﬁ?n t he nouth
enconpass | ozenges, pastilles and nout hwashes. 10 15 20 25 30
- It goes without saying that, in addition to the above particularly mentioned
g P
constituents, the formulations may also comprise other agents usual in the
15 art with respect to the particular type of formulation; thus, for exampie,
formulations which are suitable for oral administration may comprise fla-

VOurs.

20 A therapeutically effective amount of a compound of the formuia | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition which requires treatment, and its severity,
the nature of the formulation and the method of administration, and is ulti-

C 25 mately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention is generally in the range
from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day
and particularly typically in the range from 1 to 10 mg/kg of body weight

30 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
the total daily dose is the same. An effective amount of a salt or solvate or

35
of a physioclogically functional derivative thereof can be determined as the



35 Pharmaceutical fornulations adapted for rectal adm nistration can be ad-
mnistered in the formof suppositories or enemas. Pharmaceuti cal
formul ati ons adapted for nasal admi nistration in which the carrier

SUbSta”C%véﬁt{oﬁ/et’?ér&Hd conprise a coarse powder having aﬁa[géd)izigélﬁmgﬁgze, for

exanple, 1n ange 20-500 m crons, which is adm nister manner

I n which snuff is taken, i.e. by rapi d3frhal ati on via the nasal passages
froma container containing the powder held close to the nose. Suitable
fornmul ations for adm nistration as nasal spray or nose drops with a liquid

Phar mcedt | SRCTPOATSET SRy auBrat sk SiTe 2GRy bkl en. '
conpass fi n?jey-s@articul ate dusts or mists, which can be generated by vari -

ous types of pressurised dispensers with aerosols, nebulisers or insuffla-
tors. Phar nddeucoroppurids ofithetfoondladdanst physialogicaly aatceptabiensaltsr at i on can be
adm ni stereq _as pessaries, tanpons, creans, gels astes, .foa or spray

For it | ondnSRE AR DERECor PBTbaHng FBRPaud Fambpsmpehe s

adm ni strati kNg! » - | IrAkigCiFIgR.-Sol uti ons
conpri sing d%t% ngigué"gg%%@g%% i‘% é?@@%ﬂ?@ﬁﬁ%’%@@g lésfgflgt F(=[\1g|,8ﬁ1by means of
whi ch the f onatidrq apOpRHGSanGiIBaIpedRSrs, FeRendse 8t Gingiddadty 16laldicalio25 30 35
tion is rendered_isotonic with the blood of the recipient to be treated; and
aqueous and IRGAMEANSe (Nigraing. tUMOL(s SeneUbAIseasPs andior jumgrbmetastaus- pensi on
medi a and thjckeners. The fornul ati ons can be adm ni stered in single-dose
or mul4g dose Contai ners, for exanple seal ed anpoul es and vials, and stored
in the freeze-dried (lyophilised) state, so that only the

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

15 and at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharma-
20 ceutically usable derivatives, solvates and stereocisomers thereof,
including mixtures thereof in all ratios,
and

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

The set comprises suitable containers, such as boxes, individual bottles,

bags or ampoules. The set may, for example, comprise separate am-

poules, each containing an effective amount of a compound of the formula
30 | and/or pharmaceutically usable derivatives, solvates and sterecisomers

thereof, including mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

35



addition of the sterile carrier liquid, for exanple water for injection pur-
poses, imedi ately before use is necessary. Injection solutions and

suspensi %Aa&r?}ag&wd in accordance with the recipe ca ‘{?ﬂa from

sterile po granul es and tablets. It goes without sayl ng in
addition to the above particularly ment3®oned constituents, the for mul at i ons
may al so conprise other agents usual in the art with respect to the
particular type of formulation; thus for exanple, fornul ations whi ch are

S 2 T ornit BB B A SOUB R Bl o ALY
factors, | ncidilbrSharhiticetiddly Gsabid defivgtiviiyd sWa@éE aRdl sié?éonséﬁ‘le'f@' the

precise condltlon which requires treatnent, and its severlty, t he nature of
t he fornul atthele(ﬁ,nnchkimgmmmsdhemﬂhlmaHtraima on, and is ulti- mately
determ ned by the treatjng doctor or vet ctive anount of a

ef f
conpoumd acdBF ekreparation of g medicament fa@tr@rta?atmqmo? 85, MY8mo0.1 to

ypi cal 1y i o Ry IEcih, SeAds gl kb AR o, &E%gﬂﬁm R s, t he
act ual anounbsmbsiéaaﬁércafngaﬁpla@\yl tlaudicatib inergitiers, migrairee, itamoars! |y bet ween
70 and 700 ng, where this anmount can be ad- mni stered as a si ngl e dose per

dﬁy or ][mretugwrﬁ;sqaﬁeaagéfqréyrr@urpmiastaa@%es (such as, }‘or exanpl e, htwo
Saie. " ag_of fBEPFRINEIEL i B TefEne Hhe] Ahoglihart B Hdnkadipe | 3 ¢ e

functi onal deri vatl ve thereof can be determ ned as the WD 2005/058817
PCTI EP2004/ 013509 -34 C 5 10 15 20 fract_i on of jthe effective anount of the
conpound accibalienand belohe allrtemwe'raiureqome lsdlcaﬁtblm‘tﬁrﬁodhdﬁolmwmge formula |

e oy T et BB vNERGT wBBk LB il 96t 3P anbet T edapsetrdre ' 0 =
infarction, {4ieakRsEldirtcessad 1 Fiues between 2 and 10, depending on
15 the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase
is dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
20 gel: eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact ionisation) M*

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

25

('\’.

30
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mat i on, apopl exy, angina pectoris, restenosis after angioplasty, claudicatio
intermttens, mgraine, tunours, tunour diseases and/or tunour netasta- ses.
The inventi ernore relates to medi canments conpri.si t one
conpound ‘%#9%&y48§){]rml a | and/or pharmaceutically usabl%@%%‘ééls%’ S,

sol vates and stereoi soners thereof, iRA8buding m xtures thereof in al

rati os, and at |east one further nedicanent active ingredient. The

i nvention also relates to a set (kit) consisting of separate packs of (a)
an effectiv& anDuBt of a compound of the forrmula |I and/or pharma ceutically
usabl e deri ,1solvates and stereoi soners thereof, including m xtures
thereof in all ratios, and (b) an effective anmbunt of a further nedi canent
active ingredient. 25 30 35 The set conprises suitable containers, such as
boxes, i ndi vi-NuGi-Chidrbpieny!)-Bags4-f2-dimethyleminoetkanai) mathyldnminopxanpl e,
conprise separate am poul es, each containing an effective anount of a
conpowgd of AheayldeR4R)-4thysremysyrolidingst ewlicarapxgmigde3Ad der i vat i ves,

sol vates and stereoisoqgys thereof, including mxtures thereof in al

rati os, and an effectiveiamount of a further nedi canent active ingredient in
di s- solved or |yophili form WO 2005/058817 PCT/ EP2004/013509 -35 5 10

15 20 25 C%O 35-Jhe i vention—nfurrm)P rejates tepghe use of conpounds
of the fornula @ d/ or Ngh -»@ Iy)gsafbl e derivati'ves, solvates and
N
\

st er eoi soners N
10 H "o

o

C 100 mg (0.351 mmol) of (2R,4R})-1-(4-chlorophenylcarbamoyi)-4-hydroxy-
proline (1) and 72.75 mg (0.351 mmol) of N-(4-aminophenyl)-2-dimethyl-
15 amino-N-methylacetamide (described in US 2436115, 1945) are dissolved
in 1 mt of DMF, 62.29 mg (0.351 mmol) of N-(3-dimethylaminopropyl)-N'-
ethyicarbodiimide hydrochloride are added, and the mixture is stirred at
RT for 24 h. Conventional work-up gives 35 mg (21%) of "A1"; (M+H)" 475;
20 m.p. 95°.

The following compounds are obtained analogously

1-N-(4-chlorophenyl)-2-N-{4-[(2-( N-methyl, N-butylamino)ethanoyl)-
C 25 methylaminojphenyl}<2R,4R)}-4-hydroxypyrrolidine-1,2-dicarboxamide,
m.p. 98°;
1-N-(4-chlorophenyl)-2-N-{4-{(2-(morpholin-4-yl)ethanoyl)methyl-
amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide ("A1-1"),
30 m.p. 86°;
1-N-(4-chlorophenyl)-2-N-{4-[(2-(4-hydroxypiperidin-1-yl)ethanoyl)-
methylamino]phenyl}-(2R,4R)-4-hydroxypyrralidine-1,2-dicarboxamide
("A1-2"), m.p. 78°;
35



t hereof, including mxtures thereof in all ratios, for the preparation of a
medi cament for the treatnent of thromboses, nyo- cardial infarction,
arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis after
angi opl a¥Q 2005(08¥817 catio internittens, nigraine, tunmourBCT/EPIORHIRSY seases
and/ or tunour mnetastases, in conbi natha?with at | east one further

medi canent active i ngredi ent. Above and bel ow, all tenperatures are
indicated in C In the follow ng exanples, convent i onal wor k-up" neans:

wat er i s added |f necessary, i f necessary, to val ues

t he His a
e sen 2 and- 101 NiGENRr aaesiy) 2 AL 16ty BtoreRa A bduct |t he

Xt S CabaRol et b iHenyISBECHS, Ak E R TR SRS o

and the prodamide fn.puidfs,ed by chromat ogr aphy on silica gel and/or by
crystallisation. Rf values on silica el uent: et hé)u acet at e/ net hanol
B

9:1. Mgss spect rbh«bt@hlpmgherﬂl) Qﬂ%[(gdﬁﬂmlmihg asidin{V+y!)-ES|
.

1-N-(4-Chl orgm E ?@461{4 [ (2-di met hyl am noet hanoyl ) net hyI am noj -
phenyl) - (2R, 4R "4-hydr oxypyrrolidine-1, 2-dicarboxamde ("Al ") C 100 ny

(0.351 mmmol ) of ‘(BR(44§&)1Ioﬂopf(%yb)kﬁ-b&—tﬂaﬁé@éﬂrqt&tmmogth)an&yI)mruy{amirm]oI ine (1)
d 72.75 f 2-di
grr:i no- Wt @%ﬁr@%ﬂg ) 3 ?‘é@’(ﬁr‘?lﬁ’? 1%4%‘9?&@"5{@ 8) é?@edoi ssolved in 1

reﬂths}ccar bod|6|2m23e %?%cﬁpdw}%?%{%gw ﬁ&gmwﬁ’%zg‘m@ Ttred at RT
for 24 h. Oomﬂmammuphw%m gRydsmﬂﬁngg)y(rﬂJhd%e-me dibbrBoxafrité)) ' 475;
@p % m.p. 113°%

1-N-(4-chlorophenyl)-2-N-{4-[(2-(2-methylimidazo!-1-y!)ethanoyl)-
methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
m.p. 171°;

1-N-(4-ethynylphenyl)-2-N-{4-[(2-dimethylaminocethanoyli)methyl-

15

amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
20 1-N-(4-chlorophenyl)-2-N-{2-fluoro-4-[(2-dimethylaminoethanoyl)-
methylamino]phenyl}-2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-(4-chlorophenyt}-2-N-{5-[(2-dimethylaminoethanoyl)methyl-
amino]pyridin-2-yl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

C 25
Example 2
1-N-(4-Chlorophenyl)-2-N-{4-[(2-acetoxyethanoyl)methylamino]pheny!}-
30 (2R,4R)-4-hydroxypyrrolidine-1, 2-dicarboxamide ("A2")
HO,
cl %
H
- N " i
(N‘Ir( 0 ("A2")
N’& o /U\/ © o
3 e Y



L

The foll ow ng compounds are obtained anal ogously C 25

1-N-(4-chl orophenyl)-2-N-{4-[ (2- (N-net hyl, N-butyl am no) et hanoyl ) -

met hyl am no]@ﬁﬁt}en I% (2R, 4R) - 4- hydroxypyrrol i di ne-1, 2-di carboxam d

98: 1-N- (¥ enyl ) - 2- N-{ 4- [ (2- ( nor phol i n- 4- yl)ethﬁﬁwri‘ﬂé/{’!ﬁi’?

am no] phenyl } - (2R, 4R) - 4- hydr oxypyrrol i-B&e-1 , 2-di carboxamde ("Al-1"), m
p. 86; 1-N-(4-chlorophenyl)-2-N[4-[(2-(4- hydroxypi peridin-1 -yl)ethanoyl)-
met hyl am no] phenyl }- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2- di car boxam de
("A1-2"), hf 78; 30_35 WD 2005/058817 PCT/ EP2004/013509_ -37 5 10 C 15 20
25 1-N- ( 4- ch®dr ophtAgh)a 625 mmeldof 3 ase gusRemndadiisy 18l ioh ThiFy| ) -

et hanoy! ) et ey (RN of REGKR = e S SRV 2LicRSdnaidl.oar box

am de, m

1-N-(4- chl or @%m&y]at&é\laﬂ&ea (a?ndﬁ]ecmmt@@qé)shﬁaafatlmr R 30nih. Ianer) -
et hanoyl ) met hyl ami no] phenyl 1-'(2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2- di car box-

am de, sm p. addition of 0. 8 g (4.027 mmol) of 4-methylaminoaniline (descnbed inJ.

1- N 4 hi h th I

pheny(/l }C( R QE@ e‘%ﬂ%?dﬁ%o% [13’1%43' ! §a§%”§§p5%:§¥ﬁt@gdt ?rﬁ%‘??]%resa
1-N-(4-chl REIP\%’F

nmet h§/| aﬁi ng]r phen PQ %&%‘[&ﬁn%ﬁrwr ox@pyr r o P%I??Qﬁ{ g g?i’ir%%@%bée m p.
113; 1-N-(4- eruylpBM@-l(N rﬁemy{atmhbﬁar(@yl}e(ﬂw#RMdexwmd»dmmnoyI ) -

net hyl am no] phenyl } - (2R, drox rrolidine-1, 2-di carboxam de,
Y . R e b droamide 12) (AT 39dY

22 240 mg {0.617 mmol) of (2) are dissolved in 2 ml of DCM, and
82.92 ul (0.771 mmol) of acetoxyacetyl chloride, 62.23 pl (0.771 mmol) of
pyridine and 0.977 mg {0.008 mmo!) of DMAP (= 4-{dimethylamino)-pyri-

dine) are added successively. The mixture is subsequently stirred at RT

C

15

for 18 h and subjected to conventional work-up, giving 125 mg (41%) of
"A2", MS = 490 (M+H)".

20 The following compound is obtained analogously

methyl (2R,4R)-2-[({[4-({1-[1-(4-chlorophenyicarbamoyl)-4-
hydroxypyrrolidin-2-yllmethanoyl}amino)phenyijmethyicarbamoyl}-

C 25 methy!)amino]-4-methylpentanoate, m.p. 86°
OH

30

35



mp. 171; 1-N-(4-et hynyI phenyl)-2-N-{4-[(2-di net hyl am noet hanoyl ) net hyl -
am no] phenyl } - (2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2-di car boxam de,

1- N- (4-chl orophenyl ) -2-N-j 2-fl uor o- 4-[ (2-di met hyl am noet hanoyl )

met hyl anm WO20005817- ( 2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2-di BﬁT@B&@M’H’éGg

1-N- (4-chl orophenyl ) -2- N-{5-[ ( 2- di net hy3gm noet hanoyl ) met hyl -

am no] pyridin-2-yl}-(2R 4R) - 4- hydroxypyrrolidine-1, 2-di carboxam de, Exanple
2 30 1-N-(4-Chl orophenyl)-2-N-{4-[(2-acet oxyet hanoyl ) net hy/ am no] phenyl ) -
(2R, 4R) - 4- hydr oxypyrrolidine-1, 2-di carboxam de ("A2") CI HO ("A2") 35 WD
2005/ 058817 Exampie3d04/ 013509 -38 C5 10 15 20 2.1 1.146 g (4.025 mmol) of
1 are suspended in 10 mM of THF, 0.995 g (4.025 mmol) of EEDQ (= ethyl

2- et hoxy-1, 2- di hydroqui nol i ne- 1-carboxylate is added, and the m xture is

2 ot iy am nodut oo Pehenfh 22178 Sty Rmmloshah I IeHIERIPR ) ) e

reactign m xphewl}-ﬁ?!%MR){@HyMXyﬁyﬁaderm-1;‘2=|d!t:ladroxa&ude(@@ﬂyent| onal work-up
thus grves 300 ng of 1-N-(4-chloro-

phenyl)-2-N-{4- (N net hyl am no) phenyl } - (2R, 4R) - 4- hydr oxypyrrolidi ne-

1, 2-di car boxam de (2), (NH—l)i.|0390. 2.2 240 ng (0.617 mml) of ,{2} are

dissolved in 2 mM of DCM and * 92le (0 7701 | ) of acetoxyacetyl
chloride, 62.23 pl (0.¢&/1 nnDI ol A g 77 ng (0.008 mmol ) of
DVAP (= 4-(di net hyl am no Nd| nﬁ) 3 aqgfetsuccessively. The m xture is
subsequ,@ntly stirred at or,.l;g.8 f 0 pected to convadtional work-up,
giving 125 ng (41 % of H o
-
| 3.1 Preparation of N-(4-aminophenyl)-2-chloro-N-methylacetamide
(4)
15
H,N o
N
|
20

1.0 g (4.374 mmol)} of 2-chloro-N-methyl-N-(4-nitrophenyl)acetamide 3

(described in Biochem. J. 55, 1953, 839) are dissolved in 25 ml of THF

and hydrogenated using 0.5 g of PU/C (5%)-55.9% water-moist at RT.
C 25 Conventional work-up gives 4.

3.2 1.146 g (4.025 mmol) of 1 are suspended in 10 ml of THF, 0.995 g
(4.025 mmol) of EEDQ (= ethyl 2-ethoxy-1,2-dihydroquinoline-1-carboxy-
30 late is added, and the mixture is stirred at RT for 30 min. After addition of
0.8 g (4.027 mmol) of 4, the reaction mixture is stirred at RT for a further
18 h. Conventional work-up thus gives 750 mg ( 40%) of 1-N-(4-chloro-
phenyl)-2-N-{4-[( 2-chloroethanoyl)methylaminojphenyl}-(2R,4R)-4-
35 hydroxypyrrolidine-1, 2-dicarboxamide ("A3a"); (M+H)" 466.



— A

"A2" M5 = 490 (MtH) . The foll owi ng conmpound i s obtained anal ogously net hyl
(2R, 4R) - 2-[ ({[4- ({1-[ 1- (4-chl or ophenyl car banoyl ) - 4- hydr oxypyrrol

i di n-2-vyl t hanoyl } am no) phenyl ] met hyl car banmoyl }- 25

met hyl )aﬁi’ﬂgﬁ@'&%’{ hyl pent anoate, mp. 86 OH Cl 30 35 WS R8I U9 7

PCTI EP2004/ 013509 -39 Exanple 3 5 -40 -

1- N- (4- Ch/ or ophenyl ) -2-N-{4-((2-et hyl am noet hanoyl ) net hyl am noJ-

phenyl ) - (2R, 4R)-4-hydroxypyrrolidine-1, 2-dicarboxam de ("A3") HO 10 Cl

"A3" 3.1 Preparation of N-(4-am nophenyl)-2-chlorg-N nmethyl acetam de 4) 15
ci 20 25 30 B8 1. @9 mg_(@.ﬁ&?mc}% G R3LH hnd 408 ' (B 806 Tmeh of Stha” (4)

2-chl oro- N I ' : ' CRé i | em J.
55, 1953, 83%&’%43%&@@&éﬁé)ﬁ%g%b%%m%&éﬂ§W§d§%'3ﬂgt(g'§au@i%Eg 0.5 g
of Pt/ C (5% ariydidas\eddivrearbbnate &f€. addea) eadithe miktue likstirredat60°@. 3. 2
1.146 g (4.025 mml) of |I -are susE;ande_d in 10 M _of THF, O. 995+4g] (4.025
mmol ) of EEDOr bh. &anventiosalhwerk-up thus giyes 83ume 632 % of “AZ: ML 478 e i s
added, and trgg?ni?ﬁt,ure is stirred at RT for 30 mn. After addition of 0.8 g
(4.027 mmol )" o 4, the reaction mxture is stirred at RT for a further

The following compounds are obtained analogously

10
1-N-(4-chlorophenyl)-2-N-{4-(2-cyclohexylaminoethanoyl)methyi-

amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, m.p.

C 141°,

1-N-(4-chlorophenyl)-2-N-{4-](2-methylaminocethanoyl)methylamino]-
15 phenyl}-(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, m.p. 145°;
1-N-(4-chlorophenyl)-2-N-{4-[(2-isopropylaminoethanoyl)methyl-
aminolphenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, m.p.
123.5°;

20 1-N-(4-chlorophenyl)-2-N{4-[(2-tert-butylaminoethanoyi)methy!-
aminojphenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, m.p.
137°;

1-N-(4-chlorophenyl)-2-N-{4-{{2-cyclopentylaminoethanoy|)methyl-

C 25 amino]pheny!}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, m.p.

130°;
1-N-(4-chlorophenyl)-2-N-{4-[(2-cyclopropyimethylaminoethanoyl)-
methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

20 m.p. 126°;
Chilorine substitution of 1-N-(4-chlorophenyl)-2-N-{4-[(2-chloroethanoyl)-
methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide
35 ("A3a") gives the compound

1-N-(4-chloropheny!)-2-N-{4-[(2-hydroxyethanoyl)methylamino]-
phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide.



18 h. Conventional work-up thus gives 750 ng (40% of 1-N-(4-chloro-
phenyl)-2-N-(4-((2-chl oroet hanoyl ) net hy/ am no) phenyl ) - (2R, 4R)-4-

hydr oxyp i dine- 1, 2-dicarboxamde ("A3a"); (MtH)' 4 / 058817
PCT/ EPZOéﬁég%&a%%-m 5 3.3 250 ng (0.537 mml) of " 3%1&6’5%\/\9%@89% (0. 806
mrol ) of ethyl- amine (2Min THF) are-dilssolved in 2 ml of acetonitrile,
85.4 ngy (0.806) of anhydrous sodi um carbonate are added, and the m xture is
stirred at 60C for 5 h. Conventional work-up thus gives 81 ng (32% of
"A3"; (M+H)'475; mp. 121. The foll owi ng conmpounds are obtai ned anal ogously
C C 10 15 20 25 30 35

1-N-(4-chl or%— 2-N-{4-[ (2-cycl ohexyl am noet hanoyl ) net hyl -

am no] phenyl¥5- ~AR) - 4- hydr oxypyrrolidine-1, 2-di carboxam de, mp. 141 ;
1-N- (4-chl orophenyl ) -2-N-[ 4-[ ( 2- met hyl am noet hanoyl ) et hyl am no] -

phenyl } - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di carboxam de, m p. 145;

1-N- (45 chl or17511é‘hQh%fQP’l\ﬁ’Ml-?("é{‘?%@ngﬁiﬂﬂﬁ‘fhﬂi@yﬁmﬂi@ﬂ?mdphenﬁ'

' h g - A- hydr ox | i.di ne- 7 dingamb I de, . 123.5;
N AT e B S P d e T
am no] phenyl }- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, mp. 137,
1-N- (4-chl orophenyl )-2-N-{4-[ (2-cycl opent yl am noet hanoyl ) net hyl -

am no] phenyl }- (2R, 4R) - 4- hydr'®®ypyrrol i di ne-1, 2-di car boxam de, mp. 130;
1- N- (4-chl orophenyl ) -2-N-{4- -Qqycl@pr | m& hyl am noet hanoyl ) -
( phenyl ) - 2-N-{ [(f}){m ﬂg@ b yl)

N ¢ B ¢ S T
H
<

Under argon, 0.05 mmol of Cul (5 mol%), 1.5 mmol! of 2-methoxyacet-
15 amide and 2.03 mmol of K;PQ, are placed in a flask. After addition of
1.0 mi of toluene, 0.1 mmol (10 mol%) of N,N'-dimethylenediamine and
1.0 mmol of 1-N-(4-chlorophenyl)-2-N-{4-iocdophenyl}-(2R,4R)-4-hydroxy-
pyrrolidine-1,2-dicarboxamide (5), (M+H)" 487 [preparation analogous to
Example 3.2] are added, and the mixture is stirred at 80°C for 12 h. Cool-

ing and conventional work-up thus gives "A4"; (M+H)" 462: m.p. 84°.

20

The following compounds are obtained analogously
C 25 '
1-N-{4-chlorophenyl)-2-N-{4-{(2-ethoxyethanoyl)methylamino]-
phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, m.p. 89°;
1-N-(4-chlorophenyl)-2-N-{4-[(2-propoxyethanoyl)methylamino]-
30 phenyl}-(2R 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-(4-chlorophenyl)-2-N-{4-[(2-butoxyethanoyl)methylaminoj-
phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-(4-ethynylphenyl)-2-N{4-[(2-methoxyethanoyl)methylamino]-
phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-(4-chloropheny!}-2-N-{2-fluoro-4-{(2-methoxyethanoyl)methy!-
amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

35



met hyl am no] phenyl } - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, m p.
126; Chlorine substitution of 1

-N-(4-chl orophenyl)-2-N-{4-[ (2-chl oroet hanoyl ) -

met hyl anWL&%g%h.} - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2- diﬂMMlgﬁw ("A3a")
gi ves the conpound

1-N- (4-chl orophenyl ) -2-N-{4-[ (2- hydr oxﬁr@t‘hanoyl ) met hyl am no] -

phenyl } - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de. WD 2005/ 058817

PCT/ EP2004/ 013509 -41 Exanple 4 5 10

1-N-(4-Chl henyl )s- 2- - -J1gt I 1.00] 1) -
(2R 4R) - - hyar on Nt raierher T Z e PR IR RFTRIBE Y 2o tnaer
argon, 0.05 (?Iﬂiﬂln—nyl}q-ﬁR ﬂ_ﬁ)%ﬁ@rox%pﬁrdlﬂﬂe-@fléicﬁﬂid%éé.et - amde and 2.03
mrol of K3P0O4 are placed in a Tlask.” Afiter addition of 1.0 ml of toluene,
0.1 mmol (10 nol % of N, N -dinethylenediamne and 1.0 mol of

1-N-(4-chl orﬁphenﬁl g -2- N-! ﬁ 4-1 odophenyl } - (2R, 4R) - 4- hydr oxy-

pyrrol5 di ne& e (5), (MtH)' 487 [preparation anal ogous to
Exanpl e 3.2] are added, and the m xture is stirred at 80C for 12 h. Cool -
ing and conventional work-up thus gives "A4"; (MrH)' 462; mp. 84. The
fol | owi ng cdAffiniynttsremeptarbt ai ned anal ogously 25 30 35

1- N- (4-chl orophenyl ) -2-N-{4-[ (2- et hoxyet hanoyl ) met hyl am no] -

phenyl } - (2R @€ 4~ hydr oxypyrrol i di ne- 1, 2- di car boxani de, m p. 89;

| 4

1- N- (4- chl orapt =2 N 1R 2r R OPOX et BainD "@t—hylam'no]-
phenyl{g (2R, gwﬁgwﬁ@dr oX ,/#p:)%ar %cc?f’[nm]ne- 1, IW&%M m de,
No.
"A1" 37.0
-~
- "A1-1" 54.0 100.0
"A1-2" 37.0 46.0
15 IIA2"
"A3" 17.0 25.0

20

C 25

30

35



1 -N-(4-chlorophenyl)-2-N-{4-[(2-butoxyet hanoyl ) nmet hyl am no]

phenyl } - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de,
1- N- (4- et hynyl hen?v1I )-2-N-{4-[(2- et hoxyet hanoyl ) et hyl
phenyl } - (¥ ,ZMM’-‘ ydr oxypyrrolidi ne-1, 2- di car boxani de,

anm n
PCT/E

O -
PJOG41013509

1-N- (4-chl orophenyl ) -2-N-{2-fl uor o- 4- [-@3-4ret hoxyet hanoyl ) met hyl -
am no] phenyl } - (2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2-di car boxam de, WO 2005/ 058817

PCTI EP2004/ 013509 -42

1- N- (4-chl orgphenyl ) - 2- N-{5-[ ( 2- net hoxyet hanoyl ) met hyl am no] -

pyri di n- z-ym?ez@#fémg gx eke%xrﬂﬂwﬁ%pharm@cqqt@aiiperapsﬁwgﬁﬁde. 5

Phar macol ogi cal data Affinity to receptors Table 1 10 15 20 25 30 Conpound
FXa-1C50 (nMTF/ FVIla-1Cso [M No. "Al"37.0 "Al-1"54.0100.0 "Al1-2"37.046.0
"A3"17. 025. CExdmipfe AOMHjeofi8A VialeCT/ EP2004/ 013509 -43 5 10 15 20 The

foll owi ng exanples relate to pharmaceutical conpositions:

5

A solution of 100 g of an active ingredient of the formula | and 5 g of diso-

dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5

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

10
Each injection vial contains 5 mg of active ingredient.

O

Example B: Suppositories

15

lyophilised under sterile conditions and sealed under sterile conditions.

A mixture of 20 g of an active ingredient of the formula 1 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 NaH2P04 -2 Hzo, 28.48 g of NazHPO4 12 H,0 and 0.1 g of

O

25 benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to

6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

30 Example D: Ointment

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

Vaseline under aseptic conditions.

35



Example A: Injection vials A solution of 100 g of an active ingredient of
the formula | and 5 g of diso- dium hydrogenphosphate in 31 of bidistilled
water is adj usted to pH 6.5 wusing 2 N hydrochloric acid, sterile filtered,
transf er RO 2MIHO3881 7 ection vials, |yophilised under stBSTEBROMHIESN ons and
seal ed under sterile conditions. Each44n ection vial contains 5 ng of
active ingredient. Exanple B: Suppositories A mxture of 20 g of an active
ingredient of the formula | is nelted with 100 g of soya lecithin and 1400
g of cocoa butter oured into moulds and allowed to cool. Each suppository
contai ns 20 @ i%téﬁ iTabletsgr edi ent. Exanple C. Solution A solution is
prepared from1l g of an active ingredient of the fornmula I, 9.38 g of
NaH2PO4 - 2 H2O, 28.48 g of Na2HPO4 ' 12 H2O and 0.1 g of 25 benzal koni um
chlori de '”/Qﬁﬂxttﬁteéfttp«l;cbfsddubé realert of Heercbirul), ket Rtdse, 6.8, and the

solution is nade u and sterilised by irradiation. This solution can
be useg in th2 Hgmfmatatoataraﬂr Op kg Bbtaiz angi(1 Bg abimagnesiurBGteargteis an active

i ngredi ent of the ormul.a | are mxed with 99.5 of Vasel under aseptl c
Condt i ons. BESHESt KDaPodaletS e FPRE A maer h Such3 %Al LRESSMA! ers b 10

A m xture Oftaﬂ)éf%oﬂfalﬁiﬁombﬂﬂéﬁ@ﬁ f‘ed"?éntt he for rrul a I 4 kg of Ilact ose

1.2 kg of potato star c and 0.1 kg of rragne5| um stearate is
pressed to give tablets in a conventional nmanner in such a way that each
tablet contains 10 ngy of actlve i ngredi ent. Exanple F. Coated tablets

Tabl et gpare Bxample Fa roated tablets o Exanpl e E and subsequently coated in a
conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye. 15

— Tablets are pressed analogously to Example E and subsequently coated

-~ in a conventional manner with a coating of sucrose, potato starch, taic,
tragacanth and dye.

15

Example G: Capsules

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

tains 20 mg of the active ingredient.

Example H: Ampoules
25

O

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

30 10 mg of active ingredient.

35



Example G Capsules 20 2 kg of active ingredient of the formula | are

I ntroduced into hard gelatine capsules in a conventional manner in such a
way that each capsule con- tains 20 ng of the active ingredient. Exanple H
Ampoul es Y8 2850B8Y| ytion of 1 kg of active ingredient TFVEREMYSMN a | in
60 | of bidistilled water is sterile-f485+4ered, transferred into anpoul es

| yophi | i sed under sterile conditions and seal ed under sterile conditions.
Each anmpoul e contains 10 ng of active ingredient. 35 WD 2005/ 058817

PCT/ EP2004/ 013509 -45 Patent C ains 1. Conpounds of the formula I 51 10 15

20 25 30 35 in which R R denotesPpentClaime 14 _c=-C A or OA denotes H,
=0, Hal, A OH OA A COO, Ph-(CH2)1- COO-, cycloal kyl-(CH2)~ COO-
A- CONH-, A- CONA-, Ph- CONA-, N3, NH2, NO2, CN, COCH, COOA, CONH2, CONHA,

CON(A) 2, 0-d | ylGopBusdabttte fofntinzyl ,  =N-OH, =N-OA or =CF2, X, X each,
I ndependent |y of one another, denote CH, CHal
5
1
R 0

R = 3/\Y

H\(X
\
10 \©\ /NI\\O o X hS |

-~ in which
p—
R denotes Hal, -C=C-H, -C=C-A or OA,
15 R' denotes H, =0, Hal, A, OH, OA, A-COQO-, Ph-(CH,),-
COO-, cycloalkyl-(CH.),-COO-, A-CONH-, A-CONA-,
Ph-CONA-, N3, NH;, NO;, CN, COOH, COOA, CONH,,
CONHA, CON(A)., O-allyl, O-propargyl, O-benzyl,
=N-OH, =N-OA or =CF,,
20 X X each, independently of one another, denote CH, CHal
or N,
Y denotes R* or Hal,
Ph denotes phenyl which is unsubstituted or mono-, di- or
c » trisubstituted by A, OA, OH or Hal,
R? denotes H, Hal or A,
R denotes H or A,
R* denotes OH, OA, A-COO-, NHA, NHAr, NAA', Het or
30 -NH-CHR®-COOR®,
R® denotes H, A, -CHR®-OH, (CH.),-Ph, (CH;).-COOH,
(CH2)n-CONH;, (CH.)o-NH2, (CH2)-NH{=NH)NH_,
(CH;).-Het' or (CH2).-SR?,
35 Het denotes a mono- or bicyclic saturated, unsaturated or

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



or N, Y denotes R or Hal, Ph denotes phenyl which is unsubstituted or
nmono-, di- or trisubstituted by A, OA, OH or Hal, R2 denotes H, Hal or A
R3 denot %0 RPo5/059817 R4 denotes OH, QA, A-COO-, NHA, NHArECTNERR0)4/(4350%0r

- NH- CHR5- COORS, R5 denotes H, A, -CHR34gH (CH2),-Ph, (CH2), COCOH,
(CH2) I - CONH2, (CH2)p NH2, (CH2)"NH(=NH)NH2, (CH2)"Het' or (CH2),-SR3, Het
denotes a nono- or bicyclic saturated, unsaturated or aronatic heterocycle
having 1 to 4 N, 0 and/or S atonms, WD 2005/058817 PCT/ EP2004/ 013509 -46 5
10 15 20 25 30 35 whi ch mashitlemayshebahsubstibgedrormomo-, ddior tosultsti- subst i -

tuted by A, OH, QA CN, C?O—I nd/ or . carbaonyl e =0), t
denotes” a nmono- or bi cycl tdegy %E‘ %’&@c¢&@"h§9%‘¥%@g@§tqg]rﬁow 0 and/ or
S atons, which may be unswg éﬁk;(géed or nono-, di- or trisubstituted by A,
OH, OGA and/or CN, A, A ea % ndépendent |y of one another, denote un-

br anched, br ancist' or cycldenctidska mdmviondicychie aforabticrheterocyoddhal; i n
addition, 1-7 H atons nay be replaced by F_ and/or chlorine, Ar denotes
napht hyl, bi phenyl, or phdgl tQ NnOjandiasisiems, whichdnay begmisub-di - or

trisubstituted by Hal, A, s%ed or mono-, di- or trisubstituted by A, OH, OA

and/or CN,
10 A A each, independently of one another, denote un-
branched, branched or cyclic alkyl having 1-12 C atoms,
in which, in addition, 1-7 H atoms may be replaced by F
C and/or chlorine,
Ar denotes naphthy!, biphenyl, or phenyl which is unsubsti-
15 tuted or mono-, di- or trisubstituted by Hal, A, OR®,
N(R®),, NO, CN, COOR?, CON(R?),, NR°COA,
NR’CON(R’), NR*S0,A, COR?®, SO.N(R%), S(O).A,
IC(R*),]-COOR® or -O-[C(R%),],-COOR?,
20 Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2 or 3,
p denotes 1, 2, 3, 4 or 5,
and pharmaceutically usable derivatives, solvates, salts and stereo-
25 isomers thereof, including mixtures thereof in all ratios.
2.  Compounds according to Claim 1 in which
R denotes Hal or -C=C-H,
30 and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
3. Compounds according to Claim 1 or 2 in which
- R denotes H, =0, Hal, A, OH or OA,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.




N(R3) 2, NO2, CN, COOR3, CON(R3)2, NR3COA, NR3CON(R3)2, NR3SO2A, COR3,
S2N(R3)2, S(O"A -[C(R3)2]n-COOR3 or -O[C(R3)2]P COORS, Hal denotes F,
Cl, Br or denotes 0, 1, 2 or 3, p denotes 1, 2, or and

phar naceﬁYé’E'ﬁ’F’%”b%abl e derivatives, solvates, salts aSF&Té'FPe’P‘é 13308 5 e s

t hereof, including m xtures thereof inR4dl-l ratios. 2. Conpounds according to
Caiml in which R denotes Hal or -CEC-H, and pharmaceutically usable
derivatives, solvates, salts and stereo- isoners thereof, including mxtures

thereof in all ratios. 3. Conpounds according to Claim1l1l or 2 in which R
denotes H, =0, Hal, A, OH or OA and pharmaceutically usable derivatives,

21 Tattos. o Son SR ERDRsls BBl of SR PEEWH 75 7007 ' 2
8. 30 35 Conpoumls accor didegiotes OHe or nmore of Clains 1-3 in which R

denotes OH, and pharmaceutically usabl e derivatives, solvates, salts and
stereg i somers aNRnasmacertically; yspbie detivativasy splvates, salis Bnafter®9: Conpounds

according to ongeoheMOLEQr HeRldig fixtuted HBHSR in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
X denotes CH or N,
X denotes CH,

and pharmaceutically usable derivatives, solvates, salts and stereo-

10

C isomers thereof, including mixtures thereof in all ratios.
15 6. Compounds according to one or more of Claims 1-5 in which
R? denotes H or Hal,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
20
7. Compounds according to one or more of Claims 1-6 in which
R® denotes H or alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
and pharmaceutically usable derivatives, solvates, salts and stereo-

25 isomers thereof, including mixtures thereof in all ratios.

O

8. Compounds according to one or more of Claims 1-7 in which
Het denotes a monocyclic saturated, unsaturated or aro-
30 matic heterocycle having 1 to 2 N and/or O atoms,
which may be unsubstituted or mono-, di- or trisubsti-
tuted by A, OH and/or OA,
and pharmaceutically usable derivatives, solvates, salts and stereo-
.- isomers thereof, including mixtures thereof in all ratios.

9. Compounds according to one or more of Claims 1-8 in which

- MR



X denotes CH or N, X denotes CH, and pharmaceutically usabl e derivatives,
sol vates, salts and stereo- isoners thereof, including mxtures thereof in

all ratigs._ Conpounds according to one or nore of d ai -5 in which R2
denot es MQIOREMISIL Ly pharmaceutical Iy usabl e derivati gpg}mézg?%i@g’ salts
and stereo- isoners thereof, including4Bi-xtures thereof in all ratios.

Conmpounds according to one or nore of Clainms 1-6 in which R3 denotes H or
al kyl having 1, 2, 3, 4, 5 or 6 C atonms, and pharmaceutically usable

thercof 1n a1 Hili o5, CoRBOBRISUBRBIIAPH YNGR ASH SYBRV ai e 1.7 in
whi ch Het denotes a nonocyglimtdisat r; or tic

het erocycl e having 1 to 2%"’5‘?%?@# Hfﬁ%?ﬁ’r'fg‘“%%b@ﬁ% en%ﬁlﬁlsn tl)’stitut ed or
mono-, di- or trisubsti- pigerdidyy, MAorpbdliagboopiperaziayideadraohwhiehtiscal |y

usabl e derivatives, solvates, salts and stereo- isoners thereof, including

mi xt urees thereof in all ranpdRstitatedyimeneq di-dosdpsiiuted BhA. mor e of
Clains 1-8 in which WD 209,%/ Rﬁiﬁ?&? PCT/ EP2004/ 013509 -48 5 10 C 15 20 Het
denotes furyl, thienyl, pyrpo yT," i m dazolyl, pyridyl, pyrimdinyl,

pyrazol yl, thi azpidpharimadeltitallylysabte detivatives, BbRefds]Rilts afarspérebl nyl or

pi perazinyl, each of which is ‘unsubstituted or nono-, di- or trisubstituted
by A, OH and/ orisampersghareshainshusiig mpgures theenfdn @draties.i ves, sol vat es,
salts and stereo- isoners thereof, including m xtures thereof in all ratios.
10. Cojgpounds according to one or nore of Clainms 1-9 in which

10. Compounds according to one or more of Claims 1-9 in which
Het' denotes an unsubstituted mono- or bicyclic aromatic
C heterocycle having 1 to 2 N, O and/or S atoms,
and pharmaceutically usable derivatives, solvates, salts and stereo-

15 isomers thereof, including mixtures thereof in all ratios.

11. Compounds according to one or more of Claims 1-10 in which
R® denotes H or A,
20 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

12. Compounds according to one or more of Claims 1-11 in which
25 Ar denotes naphthyl, or phenyl which is unsubstituted or
mono-, di- or trisubstituted by Hal, A, OR®, N(R%),, NO,,
CN, COOR?® or CON(R?),

and pharmaceutically usable derivatives, solvates, salts and stereo-

G

30 isomers thereof, including mixtures thereof in all ratios.

13. Compounds according to one or more of Claims 1-12 in which
Ar denotes phenyl,
and pharmaceutically usable derivatives, solvates, salts and stereo-

35
isomers thereof, including mixtures thereof in all ratios.



Het' denotes an unsubstituted nono- or bicyclic aromatic heterocycle having
Il to 2 N 0 and/or S atons, and pharnaceutically usable derivatives,

sol vates, salts and stereo- isomers thereof, including mxtures thereof in
all rati 89203058 n0unds according to one or more of GGHEROKIEOI, "\hich
R5 denotes H or A, and pharnaceutical F49usabl e derivatives, solvates, salts
and stereo- isoners thereof, including mxtures thereof in all ratios. 12.
Conmpounds according to one or nore of Clains 1-11 in which 25 Ar denotes

napht hyl , or, phepyl which is unsuybstituted or__pono-,. di- or trisubstituted
oy el O GamegdsessordioR 16 Srerel BT ehG RIS 1- ki R meeut  cal |y
usabl e derivatiyges, solva | sjereo- 30 isoners thereof,

i ncl udi ng m xt u\fgs thereopslﬁ?lte;ﬁ#élfoar?p%gpgS 13. Conmpounds according to one
or more of ClaiR 1-12 i ndehos OWr denotes phenyl, and pharmaceutically
usabl e derivatives, solvates, salts and stereo- isoners thereof, including

m xtures thereoXin all rgengtes Gdordbs/ 058817 PCT/ EP2004/ 013509 -49 5 10
15 20 25 30 14. r’{Corrpoundsﬂgﬁﬁ%rd(%lqg to one or nore of Clains 1-13 in which

R denotes Hal of" -C=CH, SROY €5 OH, X denotes CHor N, X denotes CH Y
denotes R4 or Hy, R2 degehemestRbsrHal . R3 denotes alkyl having 1, 2, 3, 4,
5 or 6 C atons,

R? denotes H or Hal,
0 R® denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
R* denotes OH, OA, A-COO-, NHA, NHAr, NAA', Het,
-NH-CHR®*-COOR® or -NH-CHR®-COOH,
C R® denotes H or A,
Het denotes a monocyclic saturated, unsaturated or aro-

15 matic heterocycle having 1 to 2 N and/or O atoms,
which may be unsubstituted or mono-, di- or trisubsti-
tuted by A, OH and/or OA,

A A each, independently of one another, denote un-

20 branched, 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, C|, Bror |,
C 25 n denotes 0,1, 2 or 3,
p denoctes 1, 2, 3, 4 or 5,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
30

15. Compounds of the formula la

35



R denotes OH OA, A-COO, NHA, NHAr, NAA', Het, -NH CHR5-000R3 or

-NH CHR5- COON, R5 denotes H or A Het denotes a nonocyclic saturated,
unsaturated or aro- nmatic heterocycle having 1 to 2 N and/or O atons, Whl ch
may be uY$QBRUSOFEETd or nono-, di- or trisubsti- tuted ByI/BP200413508 or OA
A, A each, independently of one anot h&0,- denote un- branched, branched or
cyclic al kyI having 1-12 C atons, in which, in addition, 1-7 H atons nay be
replaced by F and/or chlorine, Hal denotes F, C, Br or I, n denotes O, 1,
2 or 3, p denotes 1, 2, 3, 4 or 5, and pharnaceutlcally usabl e derivatives,
sol vates, salts and stereo- iRlomers t hereof, including mxtures thereof in

al | ratios 15. Conpounds of e fo Ia | a 35 2005/ 058817
PCT/ EP2004/013509 -50 Ia 10 30 accordi ng to one or nore
of Clainms 1-14

5
H

according to one or more of Claims 1-14

10 in which
R denotes Hal or -C=C-H,
C R denotes OH,
X denotes CH or N,
45 X denoctes CH,
Y denotes R* or Hal,
R? denotes H or Hal,
R® denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
R* denotes OH, OA, A-COO-, NHA, NAA', Het,
20 -NH-CHR®-COOR® or -NH-CHR®-COOH,
R® denotes H or A,
Het denotes a monocyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 2 N and/or O atoms,
C 25 which may be unsubstituted or mono-, di- or trisubsti-
tuted by A, OH and/or OA,
A A each, independently of one another, denote un-
branched, branched or cyclic alkyl having 1-12 C atoms,
30 in which, in addition, 1-7 H atoms may be replaced by F
and/or chiorine,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2 or 3,

35 p denotes 1, 2, 3, 4 or 5,




X Y RZ denotes Hal or -C=C-H, denotes CH, denotes CH or N, denotes CH,

denotes R or
or 6 C atons

unsat urated or aro-

Hal, denotes H or Hal, R3 denotes al kyl having 1, 2, 3, 4, 5

R4 denotes OH, OA, A-COO-, NHA, NAA' , Het. -NH CHR5-000R3 or
_NH- CHRS W2HI50S8887 qonotes H or A, Het denotes a monocy i VEPRMAISHPeq.

mati c heterocycle-Bdving 1 to 2 N and/or 0O atons,

whi ch

may be unsubstituted or nono-, di- or trisubsti- tuted by A OH and/or QA

A, A each,
cyclic al kyl

havi ng 1-12

i ndependent|ly of one anot her, denote un- branched, branched or
in which, in addition, 1-7 H atons nay be

C atons, |l CI
repl aced by F ang/Rharmacsutically ysable dghvatives, sejvates, sgits @and stergonot es 0, 1,

2 or 3, p denot ‘?§on]|erﬁz1he%of4in [u -e%?éﬂggfg\%g_(hggéﬁjﬂla{ﬁs (ig€2004/ 013509
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16. Compounds according to Claim 1 selected from the group

1-N-{4-chlorophenyl)-2-N-{4-[(2-dimethylaminoethanoyl)-
methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-
amide,

1-N-(4-chlorophenyl)-2-N<{4-[(2-{ N-methyl N-butylamino)-
ethanoyl)methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-di-
carboxamide,

1-N-(4-chloropheny!)-2-N{4-[(2-(morpholin-4-yl)ethanoyl)-
methylamino]pheny!}<{2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-
amide,

1-N-(4-chlorophenyl)-2-N-{4-[(2-(4-hydroxypiperidin-1-yl)-
ethanoyl)methylamino]phenyi}-(2R,4R)-4-hydroxypyrrolidine-1,2-di-
carboxamide,

1-N-(4-chlorophenyl)-2-N-{4-[(2-{2,6-dimethylmorpholin-4-yl)-
ethanoyl)methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-di-
carboxamide,

1-N-(4-chlorophenyl)-2-N-{4-[(2-(3-cyclohexylmethylpiperidin-1
yl)ethanoyl)methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-
dicarboxamide,

1-N-(4-chiorophenyi)-2-N{4-[(2-diethylaminoethanoyl)methyl-
aminojphenyl}-(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide,

1-N-{4-chlorophenyl)-2-N-{4-[(2-(N-methyl, N-ethylamino)-
ethanoyl)methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-di-
carboxamide,

1-N-(4-chlorophenyl)-2-N-{4-[(2-(2-methylimidazol-1-yl})-
ethanoyl)methy!amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-di-

carboxamide,

-51 and

and stereo- isoners
including m xtures thereof in all ratios. 5 10 15 20 25 30 35



16. Conpounds according to Caim1l selected fromthe group

1- N- (4-chl or ophenyl ) -2-N-{4-[ (2- di net hyl am noet hanoyl )

met hyl am no] phenyl }- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car box- am de,
1-N-(4-cly ¥)-2-NA{4-[(2- (N-net hyl, N-butylamno

et hanoyl ) rret(ﬁglpam no] phenyl }- (2R, 4R) - 4- hydroxypyrrol [ dl)PanfElngMéOil:-;sog

car boxam de, 1 N- (4- chl or ophenyl) - 2- I\FPZ “[(2- (nor phol i n-4-yl) et hanoyl ) -
met hyl am no] phenyl }- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car box- am de,
1- N-(4-chl orophenyl) - 2- N-{4-[ (2- (4- hydr oxypi peri din-1-yl)

car boxam do. 1N ( ZQE'ER%[%‘EM@%@ﬁ‘*ﬂ*?@%‘@“f@ﬁn@éﬁﬁﬁ B0l n-4-y1) -
et hanoyl ) net hyl amathgleptissolphenyIHRR AR )44-hydroxyppirolidihedi, 2etidarBogi -

carboxami de, 1-N-(4-chlorophenyl)-2-N{4-[(2-(3-cyclohexyl nethyl pi peridin-1-
yl ) et hanoyl ) net I@W'ﬁ‘m no] phenyl }- (2R 4R) - 4- hydr oxypyrrolidine-1, 2-

am nofioenyl - (2R, 48V4 %ﬁf@ﬁ@%ﬁwﬁgﬁﬂﬁ‘?ﬁ@f’&% e SebpmAgeenor)

1-N-(4-chl oroph@ﬂyéﬁq,jmﬁ\ﬁh Ne -di-
et hanoyl ) met hyl am no] pheny?llfa 4%%%@%%3?@”@@3@"9 1-2 d

carboxam de, 1 Cﬂrqomaﬂhderophenyl) 2-N-{4-[(2-(2-nmet hyl i m dazol - 1-yl') -

et hanoyl ) met hyl am n ol.idipe-1 _2-di-

car boxani de, WD 2003[’833@:{‘}3 IQ&% Mﬂg %85?{&%3 "&' ge{f’@nggl’)meﬂwl-

1-N-(4-ethynylp }P [ ?;qj .yd ﬂéw RfHRY o)L

met hyl4@m no] phe%?é 5@“% %14}(% drlg rol’ di neI 1, 2- dl((jtlg? boo))<<_amide
1-N-(4-ch|orophenyl)-2-N-{4 [(2-acetoxyethanoyl)methylamlno]-

. phenyl}-(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

C’ methyl {2R,4R)-2{({[4-({1-[1-(4-chlorophenylcarbamoyi)-4-
hydroxypyrrolidin-2-yljmethanoyl}amino)phenyiimethylcarbamoyl}-

15 methyl)amino]4-methylpentanoate,

1-N-(4-chlorophenyl)-2-N-{4-[(2-ethylaminoethanoyl)methyl-
amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
20 1-N-(4-chlorophenyl)-2-N-{4-[(2-chlorcethanoylmethyl-
amino]phenyi}-<{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-(4-chlorophenyl)-2-N-{4-[(2-cyclohexylaminoethanoyl)-
methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-
25 amide,

)

1-N-(4-chioropheny!}-2-N-{4-[(2-methylaminoethanoyl)methyl-
aminojphenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

1-N-(4-chlorophenyl)-2-N-{4-[(2-isopropylamincethanoyli)methyl-
aminojphenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

* 1-N-(4-chlorophenyl)-2-N-{4-[(2-terf-butylaminoethanoyl)methy!-
amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{4-chlorophenyl}-2-N-{4-[(2-cyclopentylaminoethanoyl)-
a5 methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-

amide,



am de, 1-N-(4-chlorophenyl)-2-N-{2-fluoro-4-[(2-dimethyl am no-
et hanoyl ) net hyI am no] phenyl } - (2R, 4R) - 4- hydr oxypyrrolidi ne-1, 2-di -
car boxam _de - &4 chl orophenyl ) - 2- N-{ 5- [ ( 2- di net hyl anmi noet hano él} met hyl -
ani noj pyr"m?‘ﬁ' B38BT _ (2R, 4R) - 4- hydroxypyrrol i di ne- 1, 2- di 'V HRAY lé

1- N- (4-chl orophenyl ) - 2- N-{4-[ ( 2- acet oxyp8t-hanoyl ) rret hyl am no] -

phenyl } - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, net hyl

(2R 4R -2-T ({[4-({1-[1- (4 chl or ophenyl car banmoyl ) - 4- hydroxypyrrol i di

)n ar2n %lo} rrzt Prgtn ﬁzl E)gnmt aﬂ% Itoc@?g%plwenyls% ﬁ§[4ti?im¥clépropy mgthylammo-

2 no] pheny! } - (SR GRS rarSoBhaK BTROA PRIkl aine-1. 2.
1- N- (4- chl or ophezaythgxatnitde{ 4- [ ( 2- chl or oet hanoyl ) met hyl -

am no] phenyl }- (2R, 4R) 4- hydr oxypyrrolidine-1,2-di carboxamd
-N- (4-ghl or ophenyl ) -ToNn4schlp &D&@x{ﬁr&%magammﬂnqvl)methylammol

t hyl h ,.BW b - 25 am de,
fl\l—{4?g1hlnglrgpﬁ@”elhy gﬁﬁﬁ%}ﬂ 6)&% )grhafr?l‘oe anoylt% > e
am no] phenyl } - (2R, 4R)—N Mémy‘l@hm&ﬁ quwzh&hdkﬁahbﬁdﬁ]mémyla@no]

-isopro

-N-(4-chl orophenyl) {_é am noet hanoyl ) net hyl 30
ani no] phenyl } - (mem)}_(zm merr@ilﬁ@ei z-djc@rmmm de,

am nol pheny 1+ ( 2R 4R AP FD g R 2 PSRN
ret hyl a no] phemit p L AR )L 4 K e RIS, ox. 35 ami de.

2005/ 058817 PCTI EP2 OGN @13H0phehs!)52-Nol41tih2-poopsxyethanoyl)methyl-

L amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-(4-chlorophenyl)-2-N-{4-[(2-butoxyethanoyl)methyl-

amino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-(4-ethynyiphenyl)-2-N-{4-[(2-methoxyethanoyl)methyl-

aminojpheny!}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-(4-chlorophenyl)-2-N-{2-fluoro-4-[(2-methoxyethanoyl)-

20 methylamino]phenyl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarbox-

15

amide,
1-N-(4-chlorophenyi)-2-N-{5-[(2-methoxyethanoyl)methylamino}-
pyridin-2-yl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

30 17. Process for the preparation of compounds of the formula 1 according
to Claims 1-16 and pharmaceutically usable derivatives, solvates,
salts and stereoisomers thereof, characterised in that

a) acompound of the formula |l

35




1-N-(4-chl orophenyl)-2-N-{4-[ (2-cycl opr opyl net hyl am no-

et hanoyl ) net hyl am no] phenyl } - (2R, 4R) - 4- hydr oxypyrrolidi ne-1, 2-di -
car boxam_ de, 1-N-(4-chl orophenyl)-2-N{4-((2-hydroxyethanoyl) et hyl am noj -
phenyl } - %?W%Shydr oxypyrrolidine-1, 2-di car boxani de,PCT"\él’z)‘""‘"“13 09

1- N- (4- chl or ophenyl ) - 2- N- { 4- [ ( 2- net hoxydt-hanoyl ) net hyl ami no]

phenyl } - (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de,

1- N- (4-chl orophenyl ) -2-N-{4-[ (2- et hoxyet hanoyl ) met hyl am no] -

phenyl }- (2R 4R) - 4- hydr oxypyrrol i di ng- 1, 2- di car boxani de,
1-N- (4-chl orophenyl ) -2-N-{4-[ (2- pr §poxyet hanoyl ) net hyl -
am no] phenyl } - (2R, 4R) - 4- hydr oxypyr,
1-N- (4-chl orophenyl ) -2- N-{4-[ ( 2-

am no] phenyl } - (2R, 4R) - drs
4-
d{o[

1- N- (4- et hynyl phenyl) - 2-

am no]lphenyl }- (2R, 4R)-4-h ; ,

-N-(4-chl orophenyl ) - 2- N-{ 2- ™ uorN- 4-1@ 2- net hoggy et hanoyl ) -

net hyl ani no] phenyl } - (2R, 4R) - 4- hyldr oxypyrrol i di ne- 1, 2- di car box- ani de,
1- N- (4-chl orophenyl ) -2-N-{5-[ (2- met hoxyet hanoyl ) met hyl am no] -
pyridin-2-yl}-(2R 4R)-4-hydroxypyrrolidine-1, 2-di car boxam de, and

pharmaceuti cal | Y \tad rhvay i ' t.erqo-. kSONers
t hereof, incl udixrr]lg m x?ﬂ?{g‘th’%rﬁéggiﬁa}ﬁlﬁkﬁgte?@@.bggﬁﬁﬁe%ﬁﬁo@g@s” or the
prepargyion of compounds of the formula | according to Cains 1-16 and
phar maceutical |y usable derivatives, solvates, salts and stereoi soners

t hereof, char acti&feacded withihgemppupd ob i taiauld the formula 11 35 WO
2005/ 058817 PCT/ EP2004/ 013509 -54 11 5 R2 C 10

1

O
15 HN Y 11
N
R3
in which
Y and R® have the meanings indicated in Claim 1,
20
or
b) a compound of the formula IV
- 25
- R
H X! H
-~ Ve
R N\« N
N N
30 N7 0 R2
H
35 in which R, R’ Rz, R3, X and X' have the meanings indicated in

Claim 1,
is reacted with a compound of the formula V



- IR

15 111 in which Y and R3 have the neanings indicated in Caim1l1, 20 25 30 35
in wich R R, R2 X and X have the neanings indicated in aiml, 1is
reacted with a ound of the formula Il or b) a co ound of the formul a
IVR ,H Wﬂ&?“ﬁv n which R R, R2, R3, XandXhavenF

i ndi cated in Caim1l, is reacted with5bconpound of the forrrula VV\D

2005/ 058817 PCT/ EP2004/ 013509 -55 5 in which Y has the neaning indicated in
Claim1 and L denotes C, Br, | or a free or reactively functionally

nodi fied OH group, 10 or c) a conpound of the formula VI 15 20 H 25 30 VI

O}/\
co Y Vv

5

in which Y has the meaning indicated in Claim 1 and

L denotes CI, Br, | or a free or reactively functionally modified OH

group,
10

or

c) a compound of the formula VI
15

R1
R L
T Vi
20 A
N 0
H
- 25 in which R and R' have the meanings indicated in Claim 1,
(-

and

L denotes ClI, Br, | or a free or reactively functionally modified OH

group,
30

is reacted with a compound of the formula VIi

35



in which Rand R have the neanings indicated in Caim1, and L denotes O,
Br, | or afree or reactively functionally nodified OH group, is reacted
with a conpound of the fornula VII 35 WO 2005/ 058817 PCT/ EP2004/ 013509 -56
Vil 5 10 20 20. 25 21. 30 3522. RZ2 in which Ry ‘' and Y
have the %ﬁ@%&%ﬂgrlﬂdi cated in CQaim1l, and/or a base or acﬁgo"g?sstoﬁe
formula | is converted into one of its-88Its. Conmpounds of the fornula I
according to one or nore of Clains 1 to 16 as inhibitors of coagul ation
factor Xa. Conpounds of the fornmula |I according to one or nore of Clains 1
to 16 as inhibitors of coagul ation bactor Vila. Medicanments conprising at

| east one conpound of the fornula I ding to one or nore of Clains 1 to
16 and/ or pharmaceutically abl¥ -deryvat WEes, sol vat es and st ereoi sonmers
thereof, including m xturgkkltS eofLiN1 al I’ ratios, and optionally

exci pients and/or adju- vants. ' rre\ﬁ conpri syjpg at | east one conpound
of the formula | according to norre of Clains 1 to 16 and/or
pharmaceutical ly

inwhich R, R®, X, X' and Y have the meanings indicated in Claim 1,
10 and/or

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

18. Compounds of the formuta | according to one or more of Claims 1 to

15 16 as inhibitors of coagulation factor Xa.

19. Compounds of the formula 1 according to one or more of Claims 1 to
16 as inhibitors of coagulation factor Vlia.
20
20. Medicaments comprising at least one compound of the formuia |
according to one or more of Claims 1 to 16 and/or pharmaceutically
usable derivatives, solvates and sterecisomers thereof, including

o5 mixtures thereof in all ratios, and optionally excipients and/or adju-

)

vants,

21. Medicaments comprising at least one compound of the formuia |
according to one or more of Claims 1 to 16 and/or pharmaceuticalily
30 usable derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

35 22. Use of compounds according to one or more of Claims 1 to 16 and/or
physiologically acceptable salts and solvates thereof for the prepara-



usabl e derivatives, solvates and stereoi soners thereof, including mxtures
thereof in all ratios, and at |east one further nedicanent active

i ngredi eng, @Pgﬁslg%ogi cally acceptable salts and sol vat gi,w@}?&q%&fl¥égr t he
|

pr epara ounds according to one or nore of C and/ or

WO 2005/ 058817 PCT/ EP2004/ 013509 -57 5546 15 20 25 30 tion of a nedi canent
for the treatnent of thronboses, nyocardial infarction, arteriosclerosis,

i nfl ammati on, apopl exy, angina pectoris, restenosis after angioplasty,

ol audicat | o ot oL e AL o IS, o ROl scoce, guil o {uour
arount of, & cormpatigh, MEbSSHLR, InBARAEMA kR SrBindBdoRt, O 21 1

to 16 and/ or pharnace usa es an

st er eoi soners thaesterﬁosusaﬂéudng@plasty wiawdicsticeintedmittens | rigraineps, and  (b)
an effective amount of a further nedi canent active ingredi- ent. 24. Use of
conpoumds of thelurBeyRsi Mo cdiseanasandobineyr meastases. d ains 1 to 16

and/ or pharmaceutically usable derivatives, solvates and stereoisoners

t hereof, including mxtures thereof in all ratios, for the preparation of a

medi canent fog tget tK;ﬂ%bﬁEi%hngfoffsbe@@%éks oftyocardi al infarction,
arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis after

angi opl asty, cl a(ali cat 8o sffiectiveramosns of argogpmiung, oftthenfonmaylat @eoarding seases
T ok or LGS 16 98 Ml i Blcly L
derivatives, solvates and stereoisomers thereof, including mixtures
. thereof in all ratios,
- and
(b) an effective amount of a further medicament active ingredi-

15 ent.

24. Use of compounds of the formula | according to one or more of
Claims 1 to 16 and/or pharmaceutically usable derivatives, solvates
20 and stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of thromboses,
myocardial infarction, arteriosclerosis, inflammation, apoplexy,
angina pectoris, restenosis after angioplasty, claudicatio intermittens,
C 25 migraine, tumours, tumour diseases and/or tumour metastases,

in combination with at ieast one further medicament active ingredient.

30

35



