WO 20061032342 PCT/ EP2005/ 009124 -1 Medi canents conpri sing carbonyl
conpounds, and the use thereof 5 The invention relates to the use of
conpounds of the formulal R2 ERL EX-Y-TWI 10D G \ O Cin which
R and R2 ea¥R22006f¥8H2ndent |y of one another, denote H, =CRPCHEP2003009124
ethynyl, OR3, N(R3)2, NO2, CN, N3, COOR3,_¢€ON(R3)2, -[C(W2]n-Ar,
-[C(R4)21,; Het, -[C(R4)21n-cycloal kyl, -OCOR3, NR3COA or NR3SQ2A, 20 R
and R2 together also denote a bicyclically or spirocyclically bonded 3- to
7- menber ed carbocyclic or heterocyclic ring having 0 to 3 N, 0 and/or S
atoms, R3 denotes H, A Meliarméits céiviprishty Carbonyl@dinpouads; 25 CH(OH,

- CH2- CH( OH) - CH2NH2, -CH2-CH(OH)-CH2Het', -[C(R4)21"-Ar', -[C(R) 21, Het',
-[ C(R4) 2] n-cycl oal kyl , -[ C(R4) 2], - awbtheuse[therenD] nN(R ) 2, R4 denotes H or
A, 30 Wdenotes N, CR3 or an sp2-hybridi sed carbon atom E together with W
denotes a 3- to 7-nmenbered saturated carbo- cyclic or heterocyclic ring

having 0 L° 3 Nrh@idvenfiol raliéto fhel BsePof ABAIRS of the formula |

2
£ R
R*{ X—Y-—T
1

D—G” ™0

10

c in which
R’ and R? each, independently of ane another, dencte H, =0, Hal, A,

15 ethynyl, OR®, N(R®);, NO,, CN, N5, COOR®, CON(R?),
AC(RY:lrAr,
JC(R*)]-Het, {C(R*.}~cycloalkyl, -OCOR®, NR*COA or
NR’SO:A,

20 R’ and R? together ailso denote a bicyclically or spirocyclically bonded 3-
to 7-membered carbocyclic or heterocyclic ring having O to 3 N,
O and/or S atoms,

R® denotes H, A, H-CZC-CH,-, CH3-C=C-CH,-, -CH,-CH(OH)-
C o5 CH20H,

-CHo-CH(OH)-CH;NH,, -CH,-CH(OH)-CH,Het'
{C(R*)2}h-Ar, {C{R*)2],-Het', {C(R%)2}-cycioalkyl,
{C(R*):1-COOA or {C(R*)2JN(R"),

R denotes H or A,

30 W denotes N, CR® or an sp>-hybridised carbon atom,
E together with W denotes a 3- to 7-membered saturated carbo-

cyclic or heterocyclic ring having 0 to 3N, 0to 2 O and/or O to 2
S atoms,
35 which may contain a double bond,



35 which may contain a double bond, WO 2006/ 032342 PCT/ EP2005/009124 -2 D
denot es a nonocyclic or bicyclic, aromatic carbocyclic or heterocyclic ring
having O to 4 N, 0 and/or S atons which is un- substituted or
nmonosubst i t UNER0BFOIM2ysubstituted by Hal, A 5 OR3, N(R3) PCTRE200508812400R3
or CON(R3)2, G denotes -[C(R4)2]n-, -[C(R4p2]" NR3-, -[C(R4)2]10-,
-[C(R4)2],S or -[C(W=C(R4)],_, X denotes -[C(R4)21" CONR3[C(R4)2], ,
-[C(R4) 21, NRBCO C(R4) 21, , 4C(R4)2]oNR3[C(R4)2],-, -[C(R4)2],]q C(R4)?2]o-,
10 -[C(R4)2]nCO C(R4)2],- or -[C(R4)2]" COOC(R4)2],-, Y denotes al kyl ene,
cycl oal kyl ene, Bet - di yl denotés-adinphocyclidaordieglie, armatictarboaycli erycl i c,
saturated or unsaturated carbocyclic or heterocyclic ring having O to 4 N,
0 and/or S 15 atoms whhelerogyalicisgumaving Otte dt NrémwesSiagmdeqhtwn:s,

=NR3, =N-CN, =N-N02, = . =N =N = .and furth

be nonosubstituted, di ?ﬁoﬁiﬁmteﬁ%ﬁ%?%%ﬂwmwﬂ@ %a‘,l'u’é(, srmre
- R4) 21, Ar, - R4) 2R3 32 3. OR3, N(R3)2, N2,
O, CORE5 OO D) 21 Mok P SORRAEL M, " Sconiea i or
S(O" A A denoGes unbr denotes -fC(RIACHERUIMYR -NICIRY, 101 0[CE HNS-25 at ons

I n which one or two CH2 &rﬁoyps nmf be replaced by O or S atons and/or by
-CH=CH groups and/or i NCABIFG(BNlt-7 H  at ons may be replaced by F, Ar

monosubst i tut e dr subsPPORIESaRar BRIk SE P NR R Ry 5. "
NP, N, OODRS, - CON(F3) JC(RRRRICNRCNER L 0GRS, O3, S02N(R3) 2
AC(R)21:COIC(R )z}~ or -{[C(R*:ICOO[C(R 2],
c Y denotes alkylene, cycloalkylene, Het-diyl or Ar-diyl,
T denotes a monocyclic or bicyclic, saturated or unsaturated
carbocyclic or heterocyclic ring having 0 to 4 N, O andfor S
15 atoms which is monosubstituted or disubstituted by =0, =8,
=NR’, =N-CN, =N-NO,, =NOR?®, =NCOR®, =NCOOR’ or
=NOCOR?® and may furthermore be monosubstituted, disubsti-
tuted or trisubstituted by R®, Hal, A, -[C(R".].-Ar, {C(R*)2].-Het,
20 {C(RY2l-cycloalkyl, OR?, N(R%);, NO,, CN, COOR?®, CON(R?),,
NR’COA, NR’CON(R®),, NR*S0,A, COR®, SO,NR® and/or
S(0)eA,
A denotes unbranched or branched alkyl having 1-10 carbon
C’ 25 atoms in which one or two CH; groups may be replaced by O or
S atoms and/or by -CH=CH- groups and/or in addition 1-7 H
atoms may be replaced by F,
Ar denotes phenyl, naphthyl or biphenyl, each of which is unsubsti-
tuted or monosubstituted, disubstituted or trisubstituted by Hal,
A, OR?, N(R®),, NO,, CN, COOR®, CON(R®),, NR’COA,
NRP’CON(R®),;, NR’S0,A, COR®, SO,N(R®),, S(0O)nA,
{C(R*2]:-COOR® or -O[C(R*)2J,-COOR?,
Ar denctes pheny!, naphthy! or biphenyl, each of which is unsubsti-
tuted or monosubstituted, disubstituted or trisubstituted by Hat,
A OR* N(R%),, NO,, CN, COOR? CON(R"),, NR'COA,

30

35



-[C(R4) 2] n-COOR3 or - C(R4)2]o COORS, Ar' denotes phenyl, naphthyl or

bi phenyl, each of which is unsubsti- 35 tuted or nonosubstituted,

di substituted or trisubstituted by Hal, A OR4, N(R4)2, NO2, CN, COOR4,
CON(R4) 2, NRWOOM06/082342006/ 032342 PCT/ EP2005/ 009124 -3 NR4ABOW(HRZ903/00MR4 S02 A,
COR4, SO02N(R4)2, S(O"A, -[C(R4)2]"O000R4_agr. - C(R4)2] o COOR4, Het denotes
a nonocyclic or bicyclic, saturated, unsaturated or aro- 5 matic

het erocyclic ring having 1 to 4 N, 0 and/or S atonms which nay be
unsubstituted or nonosubstitut ed di substituted or trisubstituted by Hal,

A -[C(R4)2]"Ar, -[C(RANR'COMR'), NFCERBWALORLBOMNRY| S(@RA, N(R3) 2,
NR3CON( R3) 2, NOZ CN, R4 CON(R3) 2, NR3COA,
NRSSOZAl COR3, blO stNR&[&S?)@-CQO&M(JD[G&#%&&%W Het' denot esI a
fing having 1 T HEE N, CooBeEH %339*53@%ﬁrﬁﬁfﬂi&éaﬁsﬁﬁﬂﬁhéﬁuﬁéée?% N
nonosubsti tuted or d| Suhﬁ.“btﬂét%c?w;clﬁngﬁéb@l tcp“%o\lana}%r BdRde whidral . A

OR4, N(R4¥2, NO2, CN, , NR4 (R4) 2, NR 4SQ2A, CON
S02NR4 and/ or S(O) A, Haxlaydemnunsubgtituted or Bnomasubstitu@ed, rdisalvstitetedi®r 1 or 2, o

and sterebi o mots. 1t nelSOPSTLARD biia A “i@ﬁ#ﬁaf%aafééé‘iﬁmii-téﬁﬁés s

for the preparation of qﬁiﬁ 3 0,2 Dt of
t hr onboenbol i ¢ di seasese%ag?ﬁ(?lat Or'?{s Sngseg)ﬂcl(ﬁatzé hggl 0 gery,
genetically caused di SGMRW-{(D(R‘MJGMRS)Z Nﬂ?co)mlmm%ofh s@@Rés of the
arterial apd venous vascul ar ,System cardiac insufficiency, atri al fib
SO, {O)mA and/or carbonyl oxygen,
C Het' denotes a monocyclic or bicyclic, saturated, unsaturated or aro-
matic heterocyclic ring having 1 to 4 N, O and/or S atoms which

may be unsubstituted or monosubstituted or disubstituted by

15 carbonyl oxygen, =S, =N(R"),, Hal, A, OR*, N(R*)., NO2, CN,
COOR*, CON(R*),, NR*COA, NR*CON(R*),, NR*S0O,A, COR’,
SO,NR* and/or S(O)sA,
Hal denotes F, Cl, Bror |,
20 n denotes 0, 1 or 2,
o] denotes 1, 2 or 3,

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

C 25 for the preparation of a medicament for the prevention and treatment of
thromboembolic diseases andfor thromboses as a consequence of sur-
gery, genetically caused diseases with increased thrombophilia, diseases
of the arterial and venous vascular system, cardiac insufficiency, atrial fib-

30 rillation, thrombophilia, tinnitus and/or sepsis.
The invention had the object of finding novel uses of the compounds of the
formula |, in particular those which can result in the preparation of

medicaments.
35



30 rillation, thronbophilia, tinnitus and/or sepsis. The invention had the
obj ect of finding novel uses of the conpounds of the forrmula I, in
particul ar those which can result in the preparation of nmedicanents. 35 WD
2006/ 032342 MATMBHBRE(H 009124 -4 The conpounds of the for RUTERMGKNILA| t s
t hereof have very valuabl e pharnmacol ogi calq properties while being well
tolerated. In particular, they exhibit factor Xa-inhibiting properties and
can therefore be enployed for 5 conbating and preventing thronmboenbolic

di seases, such as thronmbosis, myocardial infarction, arteriosclerosis,

i nfl amat i on, arTel GNP SRtheleThuli1Bnd &fsanefidf akbaierpngiueplast y and
claudicatio intermttens. The cparﬂaounds of the formula | may furthernore be

i nhi bitors of t ipharmacelogiwal prapsitiesiwhde beingwell tolerateds lnoparticulag, they
thronbin in the al.ion cas ade. Aronptic¢ am dine derjyatives
havi ng an ant | ¢ IFBRCr KR TONG tind Peorbi i Spn ceBRerdioRie RISV IED 0 240
051 B1, WD 98/2 7 07, WO
007 71509, 810 00/ TIDE O p T tayne HRgRethibbl ey %f}%?’aaﬁﬁfl o o
the treatnent ohyddardiabinéarction cartieresrieresis mfﬂawnamduechpdmyeaagmae in 20
WO 97/08165. Aromatic heterocyclic conpounds having a factor  Xa inhi- bitory
activity are di Rect¥is) restenosii aiter angioplasty 969!@’@1—2%33 tic ipdermitiens

N-[ (am noi mi noret hyl ) phenyl al kyl ] azahet erocycl yl am des as factor Xa
inhibitors are described in WO 96/ 40679. C 25 O her carboxam de derivatives

are disclosed i MTHEQRAMpIGEIIoRAE foMhuIaA/ rRay Rthe?iiops bBYRKIBItbE dftheer i vati ves
are descriqged in WO 02/100830. 30 Further "heterocyclic derivatives are

di sclosed in V\ocoagumgmzfacmmefamm Viia, dabtor iXa and tarambinag iheabtoosf f ect  of

t he conpounds of the
C pounds coagulatton ‘cascade.

Aromatic amidine derivatives having an antithrombotic action are dis-

15 closed, for example, in EP 0 540 051 B1, WO 98/28269, WO 00/71508,
WO 00/71511, WO 00/71493, WO 00/71507, WO 00/71509,
WO 00/71512, WO 00/71515 and WO 00/71516. Cyclic guanidines for the
treatment of thromboembolic diseases are described, for example, in

20 WQ 97/08165. Aromatic heterocyclic compounds having a factor Xa inhi-
bitory activity are disclosed, for example, in WO 96/10022. Substituted
N-{{aminociminomethyl)phenylalkyl]azaheterocyclylamides as factor Xa
inhibitors are described in WO 96/40679.

C 25 Other carboxamide derivatives are disclosed in WQ 02/48099 and

WO 02/57236, other pyrrolidine derivatives are described in
WO 02/100830.

Further heterocyclic derivatives are disclosed in WO 03/045912.

30
The antithrombotic and anticoagulant effect of the compounds of the for-
mula | is attributed to the inhibitory action against activated coagulation
protease, known by the name factor Xa, or to the inhibition of other acti-
35

vated serine proteases, such as factor Vlla, factor 1Xa or thrombin.



mula | is attributed to the inhibitory action against activated coagul ation
prot ease, known by the nane factor Xa, or to the inhibition of other acti 35
vated serine proteases, such as factor Vila, factor | Xa or thronbin. WO
2006/ 032342 PCTI EP2005/ 009124 -5 Factor Xa is one of the proteases involved
in the conpl &0 PEORIL of bl ood coagul ation. Factor Xa catPATyER2E0Y(e124
conversion of prothronbin into throm bin.-5hronbin cleaves fibrinogen into
fibrin nmonomers, which, after cross 5 linking, make an el enentary
contribution to thronbus formation. Activation of thronbin may result in

the occurrence of thronboenbolic diseases. However, inhibition of thronbin
may i nhi bit t he FackoriXa fsoommof he proteasesdnyeived fin thebcemplexmiotess oftieod

i nhi bi ti f thronbj b d | th t h f 10 G
. Cousi ne ot alS0aBHlbRRCLRGIET 84 CEYQSCo e Gabaran Ll AORFRIMBIN F PN act or
Xa_can Lhus. pr Yoty REEREERbRhobds B BrnTHEnSABRE WH, ding beoder ml 2

| and salts thereof engage In t coagul ation proces biting

factor Xa and t himkingnmdkietart biententamt cantrildtiort tor thindeubas forftationnichvatiom of
factor Xa 5)y t he conpounds according to the invention 20 and the
measur enent of Ghéhrembie maynesatt inHe aseurrencengfdhrambeembelic/ disgasepe

e Gescr | hed, SRR ARIoiGh Yt BmBln ik B TR AR fofali] E0Geg T "o°
Haenost asi s 199Qhrdathusépmaton. 25 The inhibition of factor Xa can be

nmeasured, for exanple by the nethod of T. Hara et at in Thronb. Haenostas.
1994, 71, 314-3The igbibitaayof Hardmbirf cart be médsuréed, foi axampiehipy the metrsddobar t

of the coadul atign_cas- .cade after bindi o tissu actor and contri butes
to the activati&g%f ‘P%Usﬁb?-)@aff’g‘a\t‘@”;%&@%mg“’ i?()f?e‘ﬁl%ﬂgition of factor W
thus prevents the formation of factor Xa and thus subsequent thronbin
for @l on.

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

The compounds of the formula | and salts thereof engage in the blood
15 coagulation process by inhibiting factor Xa and thus inhibit the formation of

thrombuses.

The inhibition of factor Xa by the compounds according to the invention

20 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 exampie, by J. Hauptmann et al. in Thrombosis
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.

Coagulation factor Vlla initiates the extrinsic part of the coagulation cas-

%0 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
of factor Xa and thus subsequent thrombin formation.

35 The inhibition of factor Vlla by the compounds of the formula | and the

measurement of the anticoagulant and antithrombotic activity can be

determined by conventional in-vitro or in-vivo methods. A conventional



The inhibition of factor VIl a by the conpounds of the formula | and the 35
nmeasur enent of the anticoagul ant and antithronbotic activity can be

determ ned by conventional in-vitro or in-vivo nethods. A conventional WO
2006/ 032342 WONMWeREPI1009124 -6 nethod for the neasur eneMCTEP2HYHN09124
inhibition of factor Vila is described, f.g.exanple, by H F. Ronning at
al. in Thronbosis Research 1996, 84, 73-81. 5 Coagulation factor IXa is
generated in the intrinsic coagul ation cascade and is |ikew se involved in
the activation of factor X to give factor Xa. Inhi- bition of factor |Xa can
t her ef or e pr evemtethbd férotheaheasurement of the iShibitioraof tictdreviéanis describéd, The

I nhibition of factor |Xa by the conpounds of _the formula | and the c
measurenent of foreexampleoty bl dnRanningat ak in Shevmbesiafasearsh 1996, 5%,
determ ned by cmﬂtlonal in-vitro or in-vivo nethods. A suitable nethod

I s descri bed, anple, by J. Chang et at in Journal of Biological 15
Chem stry 1998, 273, 12089-12094. The conpounds of the fornmula I may
furthernorfe be used for the treatment of tunours, tunmour di seases and/ or

t umour net ast as&oaglatidrefactoriXeiis gehetatee in thesistrinsiacoaguiation cascade VI | a

and the devel opnent. of various types of cancer _has been i ndi Catiﬁ |@¥\
T. Tani guchi andand, ‘R“KBWtﬁerfBVWHe%l'réFﬁ‘ﬂjaCtP@é'Pm‘P factor XAggiye faptoy trl ar

el ow descr i be RiaHho! el iXaRAherero pituely Fo f§ﬂﬁa€%@%@%%.%ﬂ Lors of

vari ous types ofgiffeteptwayK- M Donnelly at al. in Thronb. Haenost. 1998;
79:1041-10¢y; E. G Fi s.(_:rler et at. inJ. din. Invest. 104: 1213-1221
(1999); The inhibition of factor IXa by the compounds of the formula | and the

c measurement of the anticoagulant and antithrombotic activity can be
determined by conventional in-vitro or in-vivo methods. A suitable method
is described, for example, by J. Chang et al. in Journal of Biological

15 Chemistry 1998, 273, 12089-12094.

The compounds of the formula | may furthermore be used for the treatment
of tumours, tumour diseases and/or tumour metastases.
20 A correlation between tissue factor TF / factor Vlla and the development of

various types of cancer has been indicated by T.Taniguchi and
N.R.Lemoine in Biomed. Heaith Res. (2000), 41 (Molecular Pathogenesis
of Pancreatic Cancer), 57-59.

c o5 The publications listed below describe an antitumoural action of TF-VI

and factor Xa inhibitors of various types of tumour:

K.M. Donnelly et al. in Thromb. Haemost. 1998; 79: 1041-1047;

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),

30
M.E. Bromberg et ai. in Thromb. Haemost. 1999; 82: 88-92.
The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the treat-
35

ment and prevention of thromboembolic diseases, such as thrombosis,

myocardial infarction, arteriosclerosis, inflammation, apoplexy, angina



30 BM Mieller at at inJ. din. Invest. 101: 1372-1378 (1998); ME.
Bronberg at al. in Thronb. Haenobst. 1999; 82: 88-92. The conpounds of the
formula | can be enpl oyed as nedi canent active ingredients in hunan and
veterinary nm¥Q 06832341 particular for the treat- 35 nent CI/ENARNP124n of
t hr omboenbol i ¢ di seases, such as thronbosi.g,- nyocardi al infarction,
arteriosclerosis, inflammtion, apoplexy, angina WO 2006/ 032342

PCT/ EP2005/ 009124 -7 pectoris, restenosis after angioplasty, claudicatio
intermttens, venous thronbosis, pulnonary enbolism arterial thronbosis,
myocar di al i schpectarisaresiestsbdlatenaggioplasty] céaudikatio dsmuittons tVvermusosi s. 5
The conpounds of the formula | are al so e%o ed for the treatment or

prophyl axi s of &prﬁﬁ%lﬂm?ﬂﬁr{cﬁ@@@@:,a ' _ t'&@"_@ﬂﬂsdﬁ]d?‘xp%’gi@ﬂ Isghagr sease,
cerebral arteri w‘iag'{'@%gé%p%@%%ﬁ%? s%rattsgﬂ'ﬂ thf%fﬁsgﬁiﬁierme conpounds of

the formula | are onpi natron w t hronbol ytic

agents in nyocarheadorhpdutici dfthe formila e ame afsd empliyeldfer thedréativient lopr
reoccl usi én after thronbolysis, percutaneous translum nal angio- C plasty

(PTCA) and cor opseghyigxiaof agpopstliemiic. digersaso Spolagsosonanyartesiahdisgasear e
furthernore used fcbrl: Lh |’tgj)@r,e(ﬁention of . retprrgnb%sd.s I n mcrosurgery,
furthernore as &RTUB ﬁﬁ? rUsSease. I PRIRNESAl adefiglidi$easS  fi cial organs or in
haenodi al ysi s. WW fign t; iSatibtE@ithn t he

cl eani ng of caﬂ?%t ers an n%fgbga?ﬁglflgslrgﬁ%%ééa%lé@ﬁi@é Fjrfh\%b %{'ﬁa(‘)tr aslth

anti coagul ant s fotherttheompolgtie agehisan myodardiatlinfadctionpfusthe rmbireefor ropialy-
products i1 vitro. The com 20 pounds are furthernore used for diseases in
whi ch bl ood coad@isfordgoceitifion aftertarampolysis pensutaneeus dianstumnal 8adiese of

t he di sease or r pat hol ogy, such as, for
exafpte, in can i%tﬁ?ﬁgm%Pﬁ@%é&tbyﬁgg%@%t ory di seases, including
arthitis, and digrcothp®fidisof theTosNEQWrE SurthermiteUdedibAtHe prevehtion BEr mor e
used for the treatnent of
rethrombosis in microsurgery, furthermore as anticoagulants in connection
15 with artificial organs or in haemodialysis.
The compounds of the formula | are furthermore used in the cleaning of
catheters and medicatl aids in patients in vivo, or as anticoagulants for the
preservation of blood, plasma and other blood products in vifro. The com-
20 pounds are furthermore used for diseases in which blood coagulation
makes a crucial contribution toward the course of the disease or repre-
sents a source of secondary pathology, such as, for example, in cancer,

including metastasis, inflammatory diseases, including arthritis, and dia-
c o5 betes.

The compounds of the formula | are furthermore used for the treatment of
migraine (F.Morales-Asin et al., Headache, 40, 2000, 45-47).
The use of anticoagulants in the therapy of tinnitus is described by R.

30
Mora et al. in International Tinnitus Journal (2003), 9(2), 109-111.
In the treatment of the diseases described, the compounds of the formula |
are also employed in combination with other thrombolytically active com-
35 |

pounds, such as, for example, with the "tissue plasminogen activator”

t-PA, modified t-PA, streptokinase or urokinase. The compounds are ad-



m graine (F. Mrales-Asin et al., Headache, 40, 2000, 45-47). 30 The use of
anticoagulants in the therapy of tinnitus is described by R Mra et al. in
International Tinnitus Journal (2003), 9(2), 109-111. In the treatnent of
the di seases WRIOPPPAE the conpounds of the formula | ar PCHEBEMPBIed in
conbi nation with other thronbolytically actgdve com 35 pounds, such as, for
exanple, with the "tissue plasm nogen activator” t-PA, nodified t-PA,

st rept oki nase or uroki nase. The conpounds are ad WO 2006/ 032342

PCTI EP2005/ 009124 -8 ministered either at the sane tine as or before or
after the ot her ministeredaithes ahthe samedimearas or befare gyraftes thanothearsubi ven to

si mul t aneous adm nistration wth aspirin 5 in order to prevent recurrence
of the clot for FANES PHHIES| ngly, it has been found that the compounds of

the formula I c the: sl ey el ﬁ{}h e
prevention and trg@%ﬁﬁ%@gzﬁﬂgﬁyg@ﬁgﬁ@éh iseass%ds anoff%r lrtlté%f%gfg@s as a
consequence of snbrderto preventgeoatréndd oftheatlsiefdrtiatieases Wi th increased

t hrombophift i a, diseases C of the arterial and venous vascul ar system

cardiac insufficiency, atrial fib- rillation, thronmbophilia, tinnitus and/or

v oup 15 hor s pnaBlve i heshastRuiRhg e otk arind yFNE T cehi e
inter- ventions,saifoRdhe ki E?rétfarmf d RRlGREMBH for (FHEFSrelERtiGH aRY tiiatREdit

bypass grafting), artificial heart valve replacenent, operations wth use

of a heart- | ungfterombeembaicaiseasesuangfoythrombases asdsqirsegsicace ofiser-of
central veith 20 catheters. The invention amo relates to the use of the
[

conpounds of t h&eryraanekcally gausqc disgaseswit _ 'awe_aﬁeﬁthrem iR dissaseie _
AU and oni 1 & G SRGtiafind gehoot QAR el aAREASAREIchy, HRTHET <3 "
sal tS" t hereof i sillation, thrombophilia, tinnitus and/or sepsis.

Preference is given to uses where the surgery is selected from the group

15 thorax operations, operations in the abdominal region, orthopaedic inter-

ventions, hip and knee joint replacement, CABG (coronary artery bypass

grafting), artificial heart valve replacement, operations with use of a heart-

lung machine, vascular surgery, organ transplants and use of central vein

20 catheters.

The invention also relates to the use of the compounds of the formula | for
the preparation of a medicament for the prevention and treatment of
c 5 thromboembolic diseases and/or thromboses in adults and children.

The preparation of the compounds of the formula | and salts thereof is
characterised in that

30
a) for the preparation of compounds of the formula 1 in which
W denotes N and
G denotes NH,
35

a compound of the formula li



characterised in that, 30 a) for the preparation of conpounds of the formula
| in which Wdenotes N and G denotes NH, 35 a conpound of the fornula II
WO 2006/ 032342 PCTI EP20051009124 -9- RR E R * X-Y-T WN 1 5 H in which
R, R, E, X_Y and T have the neaning indicated in Caim?1 nd enot es
N, 10 is rea¥Q¥PIML conpound of the formula 111 C D NIEXK Izpos\/i\)loglfg in
which D has the nmeaning indicated in Claim9; or 20 b) for the preparation
of conpounds of the fornmula | in which X denotes -[C(R4)2]"CONR3[C(R) 2],
C 25 a conpound of the formula IV HNR3-[C(R4)2],-Y-T IV

2
£ R
R“e X—Y—T
iy
|

5 H
in which
R', R? E, X, Y and T have the meaning indicated in Claim 1,
and W denotes N,

10

is reacted with a compound of the formula ll|

D-N=C=0 i
15
in which
D has the meaning indicated in Claim 1,
or
20
b) for the preparation of compounds of the formula | in which
X denotes -[C(R")2].CONR’[C(RY)2]-,
C =2

a compound of the formula IV
HNR*C(RY)e-Y-T v
30 in which R®, n, Y and T have the meaning indicated in Claim 1,

is reacted with a compound of the formula V

35



30 in which R3, n, Y and T have the neaning indicated in Caim1l, is
reacted wth a conmpound of the fornmula V 35 WO 2006/ 032342 PCT/ EP2005/ 004124
-10- R E R [C(RH)2]n-COL \W5 D-Gll~- O in which L denotes d, Br, |
or a free or reactively functionally nodified OH group, and 10 R, R2, R4,
D E G Waﬁ\fpﬁpoﬁﬁ%?é“{he meaning indicated in Olaimi, CFIER0SOMDE (e
preparation of conpounds of the forrmula I-1@-which Wdenotes N, a conpound
of the forrulall 20R2 ER - - XY-TWII | C25 H in which R, R2, E
X, Y and T have the neaning indicated in Caim1, and Wdenotes N, 30 is
reacted with a conmpound of the fornula Vi

E R®
R! { § [C(RA),],-CO-L
w
A Y
5 pD—G” ™0
in which
L  denotes CI, Br, | or a free or reactively functionally modified OH

group, and
10 R' R R* D, E, G, W and n have the meaning indicated in Claim 1,

15 c) for the preparation of compounds of the formula | in which W denotes
N:l

a compound of the formula I}

2
£ R
R! ~€ X—Y—T
w
l

C H

20

in which
R' R? E, X, Y and T have the meaning indicated in Claim 1,
and W denotes N,
30
is reacted with a compound of the formula Vi
D-G-CO-L Vi
35

in which D and G have the meaning indicated in Claim 1, and



DDGCOL VI 35in which Dand G have the neaning indicated in Claim1, and
WD 2006/ 032342 PCT/ EP2005/ 009124 -11 L denotes O, Br, | or a free or
reactively functionally nodified OH group, 5 and/or a base or acid of the
fornul a | is%ﬁ‘iﬂéﬁ”@’éﬂg’i nto one of its salts. The fornul a PEERR8HEasses
the optically active forns (stereoiso- necg},.- the enantioners, the

racemat es, the diastereoners and the 10 hydrates and sol vates of these
conpounds. The term "sol vates of the conpounds” is taken to nean adductions
of inert solvent nolecules onto the conpounds which formow ng to their

mut ual attractide f aecetesS0l, Bxf bar a fee, orfreacivalyflinetiomaty madifield ©§-ir at es or
al cohol ates. 15 The term "pharmaceutically usable derivatives" is taken to
mean, for exanple, ¥PdP.salts of the conpounds of the forrmula | and

so-call ed pro- drug conpounds. 20 The term "prodrug derivatives" is taken to
mean conpounds of the forrmula | which have been nodified with, for exanple,
al kyl or acyl gr#mddsy, sugars or oligopeptides and which are rapidly cl eaved
inthe ordanismto formthe active conpounds. 25 These al so include

bi odegr adabl e pd@ hase ovaeid\afthe frmda { iecBiepied-ote oae ebitsisalist o t he

I nvention, as described, for exanple, in Int. J. Pharm 115, 61-67 (1995).
30 The formula | al so enconpasses m xtures of the conpounds of the formula

|, for exanpl e nmefmﬁué)faiw@rfébmﬁa@.ésgmérpﬁwry SOURERbANS (stbidigqatio 1: 1,
1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These are particularly preferably

m xtures of st enmeisyaherenantiomeos|rtbe racemates, the diastereomers and the
10 hydrates and soivates of these compounds. The term “solvates of the
C compounds” is taken to mean adductions of inert soivent molecules onto
the compounds which form owing to their mutual attractive force. Solvates
are, for example, mono- or dihydrates or alcoholates.

15
The term “pharmaceutically usable derivatives” is taken to mean, for
example, the salts of the compounds of the formula | and so-called pro-
drug compounds.

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

C 25 These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

The formula | also encompasses mixtures of the compounds of the formula

30
|, for example mixtures of two diastereomers, for example in the ratio 1:1,
1.2, 1:3, 1:4, 1.5, 1:10, 1:100 or 1:1000.
These are particularly preferably mixtures of stereoisomeric compounds.
35

Preference is given to the use according to the invention of the pyrrolidine-

carboxytlic acid derivatives selected from the group



35 Preference is given to the use according to the invention of the
pyrrolidine- carboxylic acid derivatives selected fromthe group WO
20061032342 PCT/ EP2005/ 009124 -12

1- N-[ (4-chl oMEPHEAPII2 2- N-[ (1' - et hyl -[ 1, 4' ] bi pi peri di ny| -BKEB2p05/009124
(2R 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxanpde, 5

1-N-[ (4-chl orophenyl)]-2-N-[(3,4, 5,6-tetrahydro-2Hf 1,4"']Dbipyridinyl-
yI)]- (2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2-di car boxam de,

1-N-[ (4-chl orophenyl )]-2-N-[(3, 4,5, 6-tetrahydro-2H-[1, 4']bipyridinyl-4-
yl)-(2R 4R) - 4- et hoxypyrrolidi ne 1, 2- di car boxam de,

[c\l:ag ﬁoﬁcl ;)rpSP:]glnlygl) n{é‘zﬁ'{é@% dr whi-2- NE[?{'PT%&L - (i 4']3/ plpe myf i O
N- (4- chl or oph , o _
e Ty s oy e 5 pr

N- (4- chl or ophenyl ) - (1zn4gamw@mmn4mﬁmnwemmmw ,Aoipyridib§l-4-

bonyl ] - 4- rﬁ/droxyp rrolidine-1-carboxam

N- (4- chl or opheny)<(2R= Fé}'hldmpwwfﬁﬂ?iﬂﬂmwﬂn@% met hoxy

(4" chi of pheny! ) 1( zﬁ{ﬁ%ﬁ“ﬁ% LN AR R ARGB AL bRyt

car bonyl ) pyrrol i i\%ﬂﬁﬁ)hdme-1 2-dicarboxamide, = .
N- (4- chl or ophenyl ZR 4R) 2-[ 4-et hyl pi perazi n-1-yl) pi peri di ne-1-

car bonyl ] - 4- hydr oxy M—(«#-chlmiopiaerlw ):-(EQR] éR&m—UMroxy—2—(4—pyndin—4-ylpiperazine-1 -

N-(4- chl orrdbhenyl) R 4 [4-(4,6 thylpyrlmdln 2-yl)pi pera 25
zi ne- 1- car bonyl ]Cﬁib‘é%jﬂyﬂ)ﬂiémeo 1061'9@@{'1 @r boxani de,

gli_ E)4 Cg : g;ogh§2¥Lén>(# ﬁ)yr r Oﬁpﬁé{ﬂ I @R%R[f%éidrg;‘té@ Qpﬁtewﬁpﬁeﬁyﬁplper a-

L NI 4 chl oropwndafeogylﬁy&cﬂ.ammmﬂmaeet hoxy) - 4- mor phol i n- 30
4-yl phenyl 1}-(2R, 4R) -4 r ox pyrrol i di_ ne- di car boxani de,

1- N- [ (4- chi or ophenyIN{4 Mrpp ra HE2R, AR otdoldolluerophenyiiingrazine-1-car-
15 bonyl]-4-hydroxypyrrolidine-1-carboxamide,

N-(4-chlorophenyl)-(2R 4R)-4-hydroxy-2-{4-hydroxy-4-(4-methoxy-
phenyl)piperidine-1-carbonyl]pyrrolidine-1-carboxamide,
N-{4-chlorophenyl)-(2R,4R)-4-hydroxy-2-(4-pyridin-2-yipiperazine-1-
20 carbonyl)pyrrolidine-1-carboxamide,
N-(4-chlorophenyl}-(2R,4R}-2-[4-(4-ethylpiperazin-1-yl)piperidine-1-
carbonyl]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chloropheny!}-{2R,4R)-2-[4-(4,6-dimethylpyrimidin-2-yl)pipera-
C- 25 zine-1-carbonyl]-4-hydroxypyrrolidine-1-carboxamide,
N-{4-chlorophenyl)-(2R, 4R})-4-hydroxy-2-[4-{ 1-methylpiperidin-4-yl)-
piperazine-1-carbonyljpyrrolidine-1-carboxamide;
1-N-{(4-chlorophenyl)}-2-N-{[2-(2-dimethylaminoethoxy)-4-morpholin-
4-ylphenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{{4-chlorophenyl)]-2-N-[(2-ethoxy-4-morpholin-4-ylphenyl)}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-[{4-morpholin-4-y!-2-propoxyphenyi}]-

30

(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
35



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

1-N-[ (4-chl orophenyl)]-2-N[ (4-norpholin-4-yl-2-propoxyphenyl)]-

(2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di carboxam de, 35 WO 2006/ 032342

PCT/ EP2005/ OMZMW@QZ and pharmaceutical |y usabl e deri vat i R\GSEP283Q031 s
salts and stereoiso- ners thereof, including-m xtures thereof in all ratios.
5 The invention also relates to the use of the cycl opentanecarboxylic acid
derivatives selected fromthe group

N-[ 4- (3- oxonor phol i n-4-yl ) phenyl ] -(rac)-2-[3-(4-chl orophenyl ) ureido] -

cycl opent anecar andyphareacettically usable derivatives, solvates, salts and stereoiso-

N- [ 3- et hyl - 4- ( 3- oxgpor phol i p-4-vyl ) phen -(r.ac)-2-]3-(4-chloro-

phenyl ) ur ei do] cﬁ?‘@ﬁggf‘%?e'@ﬁ%éﬁﬁ’aﬂfesy%hﬁéqm%F’Hﬁ@ i cally usable
derivatives, solvates, salts and stereoiso- ners thereof, including mxtures
thereof in all ratios. 15 Particular preference is given to the use

accordi ng to thefheninwehiiomalso reiates to the use of the cyclopentanecarboxylic acid
1-N-[(4- ch? or ophenyl {_] -2-N-{ 4-f( 3- oxonor phol i n-4-yl ) phenyl])- (2R, 4R) - 4-

hydr oxypyrr ol i did%lvﬁ,lﬁﬂﬁﬁlﬁﬁ@a%‘d@? @OURINd phar maceutical |y usabl e

derivatives, solvates, salts and stereoiso- ners thereof, including mxtures
thereof in all ratios. For all radicals which occur nore than once, such as,

f le, A thein ' i ' ot d
or exanple, A t elm[4.@§_mm§42})pgéﬁww1 [ %ﬂﬂoﬁi}ﬁ?eh@ure‘?@ﬂve an

bel ow, the radicals or paraneters have t he
meani ng i ndi cat ezyclopéstanacarboxamide, 1, unl ess expressly stated ot herw se.

5, 6. 70 8 o of LOVERRAY R OmOB R EEHI S AR SIPR her or &
C phenyl)ureido]cyclopentanecarboxamide,

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

15
Particular preference is given to the use according to the invention of
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-
hydroxypyrrolidine-1,2-dicarboxamide,

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

mers thereof, including mixtures thereof in all ratios.

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

C o5 meanings are independent of one another.

Above and below, the radicals or parameters D, E, G, W, X, Y, T, R' and
R? have the meaning indicated under the formula |, uniess expressly
30 stated otherwise.
A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6, 7, 8, 9 or 10 carbon atoms. A preferably denctes methyl, furthermore
ethy!, propyl, isopropyl, butyl, isobutyl, sec-buty! or tert-butyl, furthermore
35 also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-
ethyipropyl, hexyl, 1-, 2-, 3- or 4-methyipenty!, 1,1-, 1,2-, 1,3-,2,2-, 2,3-or



et hyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl,
furthernore 35 al so pentyl 1-, 2- or 3-nethylbutyl, 1,1-, 1,2- or

2, 2-di rret hyI pro - et hyI propyl hexyl, 1-, 2-, 3- or 4-nethyl pent
1,1- %‘42 -Por VG 2006] 032342 PCT/ EP2005/ CRISHERISR 2
3, 3-d| rret hyI butyI 1- or 2 et hyl butyl, 1-etidy -1 -nethyl propyl, 1-et hyI

nmet hyl propyl , 1,1,2- or 1,2,2-trinethyl propyl, furthernore preferably, for
exanple, trifluoronmethyl. 5 A very particularly preferably denotes al kyl
having 1, 2, 3, 4 5 or 6 carbon atons, preferably nethyl, ethyl, propyl,
i sopropyl, butyl3 MmsmwbutybécODththylbutyda.r‘t-eﬂud;ﬂlmeMr@py! Heatiyi-2-

trifluororrethl a or, hyl r|qu eth | oal kYi
preferably de%otrﬂgtﬁé’h 635'# o y%&%ﬁ'ﬁ??&‘y pé?@f' rmor%p@fgra Of or
cycl oheptyl . a?,gkﬂelﬁ; thbl.y net hyl ene, ethylene, propylene,

but yl ene, pentyl ene ! R.feney furthernore branched al kyl ene. 15 R and

R2 each, i ndeperniigety pfamt:ularw mefuralmly dqmtfisea!kyl !ya\dngdté 3f4>,r5 oeﬁamihcen H,
=0, COOR3,90H, OA, NH2, car - at oms, N3,

et hynyl, vinyl, %PWL B era'a{m&af\” ¥ 1l0\ WWRW bl‘ﬁﬁ' @hy 2c-putyl,
ferably d - A K, NHR,
oref o7 261y denotgh, iy Bea5h Ry HilbrBeshl! EaARBbRotfTOt, Hihr i)

al Iyl oxy, -OCOR3thglich as, for exanple, methylcarbonyl oxy, NHCOA, such as,
for exanple, acetam no, or NHSO2A, such as, for exanple, nethyl-

sul f onyl am no; OCH2COOA, such as, for exanple, OCH2000CH3; or OCH2COOH. 30
R2 preferatdy dgotes

al kyl having 1, yc'@‘a'km: pré?%'pgp %%%%%?Si %)ZQBE}EQPYF’%Y&%?&HL@FC%%?W@%MSE
enbodi ment, hexyl or cycloheptyl.
Alkylene is preferably methylene, ethylene, propylene, butylene, pentylene
or hexylene, furthermore branched alkylene.
15
R’ and R? each, independently of one another, preferabiy denote, for
example, H, =0, COOR® OH, OA, NH,, alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms, N3, ethynyl, vinyl, allyloxy, NHCOA, NHSQO,A, OCH,COOQOA or
20 OCH,COOH.

R’ preferably denctes H, =0, COOR?, such as, for example, COOA, OH,

OA, NH,, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, N,, ethynyl, vinyl,
c 25 allyioxy, -OCOR?, such as, for exampie, methylcarbonyloxy, NHCOA, such

as, for example, acetamino, or NHSQ.A, such as, for example, methyl-

sulfonylamino; OCH,COOQA, such as, for example, OCH,COOCHS,; or

OCH,COOH.

R? preferably denotes H, =0, OH, OA, such as, for example, methoxy, or

30

alky! having 1, 2, 3, 4, 5 or 6 carbon atoms.

In a further preferred embodiment,

R’ denotes H, =0, COOR® OH, OA, NH,, alkyl having 1, 2, 3,4, 5
35

or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy, -OCOR®, NHCOA, NHSO:A,



R denotes H, =0, COORS, OH OA, NH2, alkyl having 1, 2, 3, 4, 5 35 or 6
carbon atons, N3, ethynyl, vinyl, allyloxy, -OCOR3, NHCOA, NHS02A, WO

2006/ 032342 PCT/ EP2005/ 009124 -15 H C=C-CH2-, CH3-C=C-CH2-O,

- O CH2- CH( OHWQ206j032343) - CH2- CH( OH) - CH2NH2, - O CHr CH( OH) - CHXFEER20096082400CH3
or OCH2COOH;, R2 denotes H, =0, OH, OA or akkyl having 1, 2, 3, 4, 5 or 6
carbon 5 atons; Het' denotes a saturated 3-6-nenbered heterocyclic ring
having | to 3 N and/or 0 atons, which may be unsubstituted or
nonosubstituted or disubstituted by carbonyl oxygen, Hal, A OH NH2, NO2,

CN, ICOOA\I IorI CONMHE=Q-CHp, GHeOFG-Oh.cDer-Oe8HarlidDHE-OH O, -DeGbl,SHEH)NyYI |
inyl, , - C=C CH2- 0, . .- D- - CH(OH, - O CHR- - CH2NH2,
15" 0! o G 1) -GNk, —O-CHer A ChioHer pOGRHC RS oh OO or ory - et

denotes a sat ur gy=d 3-6-[{)5%&% d_ i i -r{?a)/i d/or O
atons, which ma?/ibe unsubstl uﬁédbgmﬂoogégddt?gﬁ'tﬁg z%%o?ﬁi%ﬁb{%@t ed by
carbonyl oxygen,atbiws; A OH NH2, NO2, CN, COOA or CONH2. In a further

preferred ®nbodi ment, C 25 R denotes ethynyl, vinyl, allyl oXYy, ,
CH3- C=C- CH2- O-, Heth cHz-denote9 a satureted d-EamemberesHnetampsyetic ring having 1 to

- O CHr CH( OH) - CH2Het ! %2%0043 o, enotes H r 30 Het
denotes a satur g@oa%dj%t ! @seamfﬁﬂ 'gggﬁc‘ﬂ?sé’b?ﬁwgeﬂ%&P?%‘Ofuﬁz%‘%&*e%%nd/ or O
atoms, whi ch maygiggndtieteBBy datbBAyIUxyEBACAENH, IGH! RA,, RO, JERVBTBOAWed by
car bonyl oxygen.
CONH..
10
c In another preferred embodiment,
R denotes ethynyl, vinyl, allyloxy, CHs-CSC-CH,-O-,
-O-CH»-CH(OH)-CH,0H, -O-CH,-CH{OH)-CH,NH,,
15 -0-CH,-CH(OH)-CH.Het', OCH,COOCH; or OCH,COOH,
R? denotes H, A or OH,
Het'  denotes a saturated 3-6-membered heterocyclic ring having 1 to 3
N andfor O atoms, which may be unsubstituted or monosubstituted
20 or disubstituted by carbonyl oxygen, Hal, A, OH, NH;, NO;, CN,

COOA or CONH..

In a further preferred embodiment,

C R' denotes ethynyl, vinyl, allyloxy, CHs-C=C-CH,-O-,
-0-CH-CH(OH)-CH,0H, -O-CH-CH(OH)-CH;NH,,
-0-CHz-CH(OH)-CH,Het', OCH,COOCH; or OCH,COOH,

R® denotes H, A or OH,
Het'  denotes a saturated 3-6-membered heteraocyclic ring having 1 to 3

%0 N and/or O atoms, which may be unsubstituted or monosubstituted
or disubstituted by carbonyt oxygen.
Het' in this connection very particularly preferably denotes pyrrolidine,
piperidine or oxazolidine, each of which is unsubstituted or monosubsti-
35

tuted by carbonyl oxygen.



0 e

Het' in this connection very particularly preferably denotes pyrrolidine,

pi peri di ne or oxazolidine, each of which is unsubstituted or nonosubsti- 35
tuted by carbonyl oxygen. WD 20061032342 PCT/ EP2005/009124 -16 R and R2

t oget her al sovVQI2e06#032342 3- t 0 6- nenbered carbocyclic or het BG/ERNEF G012 ng
having O to 3 N, 0 and/or S atons which isqgpirocyclically or bicyclically
bonded (fused) to the 5 () ring system The 3- to 6-nenbered carbocyclic or
W heterocyclic ring here is, for exanple, phenyl, cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, pyridyl, imdazolyl, piperidinyl or 1,3-dioxolanyl.
10 R and R2 togr"dred RAtmgithert aispaieniotelhd- ta 63metnbebedeaimoydicer heeys! ic C
ring which is spirocyclically bonded to the CW ring system The 3- to

6- menber ed car bdyghe ripghaving 8t BdV.0iandinres atens Wrdfablscﬁﬂl@@yﬂ!c&uy@fobut yl,
cycl opentyl or | ah , e, |y denotes H or A furthernore also
phenyl , benzyl ygyfﬁ“?@hﬁ?ﬁ@é%)@ﬁ‘gﬁ as, for exanple, CH2COOCH3. R4
preferably denotes H.og-A very particularly preferably H COR2, COR3 and
COR4 are, §or exanplf, or rmgg%terﬁ%éecydé-mémeéeé@ bty @sdry!

propi onyl, furthernoye also butyryl, pen- tanoyl, hexanoyl or; tfor exanple,
benzoyl. 25 Hal is prefwerably F, C or Br, but also |I. Ar denotes, for
exanpl e, phenyl, o-, m or p-tolyl, o-, m or p-ethylphenyl, o-, m or

p- propyl phenyl , heteraeyclis ripg heosiso fyr extaengle, plenyineyatoprppylecyelbbutyl,- 30
phenyl, o-, m or p-hydrox enyl, o-, m _or p-nitrophenyl, o-, m or p

T eyl . o CyrloRtyh. CHEoRAMN nyRickb Tisizol, Ripe BRYLAT  3diraaRyh -

am nocar bontyl ) phenyl, o-, m or p-acetam dophenyl, o-, m or p-nethoxy-

R’ and R? together denote in particuiar a 3- to 6-membered carbocyclic

C ring which is spirocyclically bonded to the
i5 ( : ) ring system. The 3- to 6-membered carbocyclic ring
w
here is preferably cyclopropyl, cyclobutyt, cyclopentyl or cyclohexyl.
R® preferably denotes H or A, furthermore also phenyl, benzyl or
20 [C(R*)2].COOA, such as, for exampie, CH,.COOCHs.

R’ preferably denotes H or A, very particutarly preferably H.

COR?, COR® and COR* are, for exampie, CHO or -COA.

-COA (acyl) is preferably acetyl, propionyl, furthermore also butyryi, pen-
tanoyl, hexanoy! or, for example, benzoyl.

Hal is preferably F, Cl or Br, but also L.

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-
30 phenyl, o-, m- or p-hydroxyphenyi, o-, m- or p-nitrophenyi, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, -, m- or p-ethoxycarbonylphenyi, o-, m-
15 or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyt)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-



phenyl, o-, m or p-ethoxyphenyl, o-, m or p-ethoxycarbonyl phenyl, o-, m 35
or p-(N, N-di net hyl am no) phenyl, o-, m or p-(N, Ndinethylam nocarbonyl) -
phenyl, a-, m or p-(Nethylam no)phenyl, o-, m or p-(N, N-diethylam no) WO
2006/ 032342 MEYREERH3I 009124 -17 phenyl, o-, m or p-fl ud{SHERE¥00984 m
or p-bronophenyl, o-, m or p- chlorophenyl7 o-, m or

p- (et hyl sul f onam do) phenyl, o-, m or p-(nethyl- sul fonyl)phenyl, o-, m or
p- phenoxyphenyl, further preferably 2,3-, 2,4-, 5 2,5-, 2,6-, 3,4- or

3, 5-di fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di- chlorophenyl,
2,3-, 2,4-, 2, 5-ph921y5-0, t$1 or pefm&oﬁhmybronnpmrry-brorﬂoﬁhemd @, ;- or p-

d|n|trophenyl 2,5- or 3,4-dinmethoxyphenyl nitro-4-chl orophenyl,
am no- 4- chl or o- Chﬁ“"&ﬁhﬂﬁyls% rmb@@%m,@tlwhu{mnumﬂh&nyl - AN HBPE(UI%'[‘!HT' o- or

2- am no- 6-chl or rQs- rPn4 N 10
di met hyl am noph%ﬂygpggnf aérﬁ’ ﬁjop %%%ﬂ%h%@@cﬁméﬁb& 2)32_242\1146 or
3,4,5-trichl orogheny 6- 34&-35-@&&6?6;9)!3@@])’23 22 gy ar 86X\ &, 3;4li @8, 8!di-
phenyl , p- 5odophenyl 3, 6-d | or o- 4- am nop hen I, '4-'f1'uor o- 3- chl or o- 5phenyl

2- f 1 uor o- 4- br oo, @phenle, Br3d12I4t1025 @&Mpmr&;iﬂdib@rmmmw@ 215— or2

Bt oy o L i RBhenY! 3547 AR b RRe Srare i TSopBRg: 31 do-
phenyl or 2, 5- d'd\mht}ﬂcﬂro%" Qrémnm |078-, A_aRif 83 02aa] Aﬁ‘éas-ér%ro-

exanpl e, phenyl Ich I's unsubstituted or ' nonosubstitut'ed, disubstituted or

trisubstituted lor Zﬂairund\ﬁ—mppﬂaﬂy! Shitho-4-RODREMethyliningr- opéir-mltrouel-NNy
preferabl y1glenotes, for exanple, phenyl which is unsubsti- C 25 tuted or

monosubst i t ut ed dimedhdamEiaphenyk 2b3/dmmonhem 2,30 8x3i9- IR 2,402,

> ar gguﬂ\lonyl pﬁl‘éﬁi ”Ct‘ﬂiﬁsﬁ“@@}ﬂhg ﬁ’ﬂﬁﬁé{ noxypByY2 Pt ng%g ﬂ%ro-

3, 4-di chl or opherpHenyf ﬁﬂd@kﬁhéhﬁnwﬁ-d&hhfrémﬁﬁﬁﬁbﬁhenﬁi 43ﬁuoro 3-chloro-
quoro 4- nethoxyphenﬁl trifluoronethoxyphenyl’, 4 ethoxyphenyl

met hoxyphenyl Shfieorpr4-bioppbemy a2 SediflLipreeAstiromephroyly 3- brom20—6—
15 methoxyphenyl, 3-chioro-6-methoxyphenyl, 3-chloro-4-acetamidophenyl,
3-fluoro4-methoxyphenyl, 3-amino-6-methyiphenyl, 3-chioro-4-acetamido-
phenyl or 2,5-dimethyl-4-chlorophenyl.

20 Ar preferably denotes, for example, phenyl which is unsubstituted or
monosubstituted, disubstituted or trisubstituted by Hal, A, OR?, OR?, SO.A,
COOR? or CN.

Ar particularly preferably denotes, for example, phenyl which is unsubsti-
c 25 tuted or monosubstituted or disubstituted by Hal, A, OA, phenoxy, SO-A,
SO;NH,, COOR? or CN, such as, for example, phenyl,
2-methylsulfonylphenyl, 2-aminosulfonylphenyl, phenoxyphenyl, 2-, 3- or
4-chlorophenyl, 3,4-dichlorophenyl, 4-methylphenyl, 4-bromophenyl, 3-

30 fluoro-4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4-ethoxyphenyl, 2-
methoxyphenyi, 3-cyanophenyl, 4-ethoxycarbonyiphenyl, methoxy-
carbonylphenyl, carboxypheny! or aminocarbonyiphenyl.

Ar very particularly preferably denotes unsubstituted phenyl,

4-chlorophenyl! or 2-methy!sulfonylphenyl.
35



car bonyl phenyl, carboxyphenyl or am nocarbonyl phenyl. Ar very particularly
preferably denotes unsubstituted phenyl, 4-chlorophenyl or

2- met hyl sul f onyl phenyl . 35 WO 2006/ 032342 PCT/ EP2005/ 009124 -18 G

parti cul arl y WO 206034343 denotes (CH2)., (CH2)" NH, - CH=CHPGIVEP2005/009124
-CH=CHCH=CH. 5 X particularly preferablyjgenotes - CONH or - CON(CH2COQA) -
Y preferably denotes cycl oal kyl ene, Het-diyl or Ar-diyl, particularly pref-
erably 1, 4-phenyl ene which is unsubstituted or nonosubstituted or disub-
stituted by A, OA, d, F, COOCH3, COOH, phenoxy or am nocarbonyl, 10
furthernore al s@ Piricliagdpréteraplyeioneteby CPi).i GUIH? #MHS--OHECHpoper i di nedi vyl
or C cyclohexylene. Y denotes in particular pyri |ned|yl pi peri di nedi yl
cycl ohexyl ene,  oEHIEHEGHEGH-.whi ch is unsubstituted or rmonosubstituted or
di substituted by A 15 OA a, F, COOCH3, COOH, phenoxy or aninocarbonyl.
Het denotes, for exanple, 2- or 3-furyl, 2- or 3- thlenyl 1-, 2- or

or % oxad yl | 3-335{*"65“6%”5? %@?‘?d‘f“*ﬁ- SoRraRaIoN: o R

5- |soth|azolyl 2-, 3- or 4 pyrldyl 2- -, - or 6 pyrlmdlnyl
furthernore preferabl 1,2 trlazol- - 4- trlazoI-I

-3- or -5-yl, 1- ﬁrefgrab&t denates (cycloatkylens z!r!ﬁtechﬂlﬂl” A«-dw pastqularly pref-

Lhind oxarll 820 etani§i1 4 Phbhyieheuiich i ffibdsstisstea o monbstlnstituéa or @a%%-nw |
pyra- zinyl, 1 stifstedby.AJ0A, 81, F, COOCH; OB bheroxpér Amirpapsiotyr| -

2-, 4- or ﬁ) benzi m dazoly - - or 7-benzopyrazolyl, 2-, 4-,
5-, 6- or 7- beritmlxermﬂrglals@pyndmedsd,,preferablypymdm-ggﬁedwbIp}p:erlcﬂnednm or 5-

6- or 7-benzo 30 tgl az |§\é‘8 5-, 6- or ben2| so#hi azol yl, 4-, 5-, 6-
or enz- 2, 1 3% lyl, 2- 3-, 4-, - - or 8-qui noI yl, 1-, 3-,

4-, & 6- I nyI 2-
4’5 6 1 O‘r‘f r&%t?%j@??ﬂm*% %yrﬁﬁneﬁyl prrberldﬁ'\edlﬁ cflicRaIene ! dr
phenylene which is unsubstituted or monosubstituted or disubstituted by A,

15 OA, Cl, F, COOCH3, COOH, phenoxy or aminocarbonyl.

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-
20 or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-iscothiazolyl, 2-, 3- or 4-
pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-,
~4- or -5-yl, 1,2 4-triazol-1-, -3~ or -5-yl, 1- or S5-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-
C o5 thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyra-
zinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iscindolyl, 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-benzisoxazoly!, 2-, 4-, 5-, 6- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 6- or 7-benziscthiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxa-

%0 diazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 8-, 7- or 8-isoquino-
Iyl, 3-, 4-, 5, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or
6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, furthermore
preferably 1,3-benzodioxol-5-yi, 1,4-benzodioxane-6-yl, 2,1,3-benzothia-

35

diazol-4- or -5-yl or 2,1,3-benzoxadiazol-5-yl.
The heterocyclic radicals may also be partially or fully hydrogenated.



6- qui noxal inyl, 2-, 3-, 5-, 6-, 7- or 8-2H benzo-1, 4-oxazinyl, furthernore
preferably 1, 3-benzodi oxol -5-yl, 1, 4-benzodi oxane-6-yl, 2,1, 3-benzothia 35
di azol -4- or -5-yl or 2,1, 3-benzoxadi azol -5-yl. The heterocyclic radicals
may al so be Wan20863k3420r fully hydrogenated. WO 2006/ 03234PCY/EP2005/009124

PCT/ EP2005/ 009124 -19 Het can thus al so_dgnote, for exanple,

2,3-di hydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or -5-furyl,
tetrahydro-2- or -3-furyl, 1,3-dioxolan-4- yl, tetrahydro-2- or -3-thienyl,

2, 3-di hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5 5 dihydro-1 -, -2-, -3-,
-4- or -5- pyrrngicadmus%IsomaotaufmxaihmEl23—dihyddwﬂ¥93¢ ~4- o B-fyl,
-4-imdazol yl, 3-di hydro-1-, -2- - pyra onI tetrahydro-

1-, - 3-0r-4- pyr a%él'@‘hyd@'za d:?"hyﬂ'r‘éf -@.furylgtetrahydrqyz- 0f= ?p'fHWl;lﬂl- ~dioxglan4- t et r a-
hydro 1

2-, 3- 0;1 4- m¥lp%(:t)ll'qq¥§[°'2 Lh"dﬂ%pg rd'gmgdml' § 'i pyr éﬂ';%’r ASIBﬁ'Q‘g%%a%yI

1,3 d' oxane- 10d|%ydrcr-4f- -QI ~35-41 or l@pﬁa@r a- 12-1 or@-pyﬁbhdlﬁypi{étrﬂ%rﬂw
hexahydr051 -, =25, -4- -5-pyrimdiny - - 0or 3-piperazinyl,

1,2, 3, 4-tet rahyd?r-@r]:4-lﬂ'l4dBZ,0|}4323 duhydro-15-2 "3‘1 ,-4~0f -Sepyragolyl; tetsalyydro-

1,2, 3, 4-tet h | yi 2-,

3 o e OV % tar A Grgah LAty 7 -o;?»azquvngg?fuiﬁﬂth%y
ferably 2, 3- h th . 2,

3 ot hyl enedi oxyl ef‘n*ﬁ'e““ RS S HATE T2 30 G B ipe R 2., & or

met hyl enedi oxy)Mholuiyl&emamydrmnenzobmapy&mqu 4@10ﬂane?l 3~ 3-diorahe-
nmet hyl eneqlooxy)eghenyl or also 3,4-dihydro-2H1, 5- benzodi oxepin-6- or -7 20
yl, further nor e2préfer oyl Q’@’Xﬂfﬁ'ﬁdr&Qﬁzﬁ‘fﬂ!’f'ﬂﬁ?ln!(bﬁ’ezaby‘éfphlrdr%' 24-0%0-

(el el PIEbRAED B o Sbe BN S SR 2 B B o

or 3¥pyrazol yi, -: -6-47 Qr -8- M?IOH?Q343tetraﬁy§fo -9: -zoxazahyl-s-zs 3- af
5-thiazolyl, 3-, 4 or 5- ' sot hi azdl or 4-pyridyl, 2-, 4-, or

6- pyri ni di nyl , meongmwl&pﬁeféf ﬁblzrq&sm-dwdazawwenzo-u-@:azwlw
1,2,4-triggol -1 fdrthermore pre?e?éb‘ly & 3—meth5yléneé onypr?/enyl 333 -methylenedioxy-
pheny!, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoro-
methylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or -6-yl, 2,3-(2-oxo-
methylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-
20 yi, furthermore preferably 2,3-dihydrobenzofurany! or 2,3-dihydro-2-oxo-

furanyl.

Het' preferably denotes, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or
C 25 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-pyrimidinyi, furthermore preferably 1,2,3-
triazol-1-, 4- or -5-yl, 1,2,4-triazol-1-, -3- or -5-yi, 1- or S5+tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-

%0 yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-y}, 3- or 4-pyrida-
zinyi, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyi, 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-

35

thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-0xa-
diazolyl, 2-, 3-, 4-, 5-, 8-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquino-



30 oxadi azol -4- or -5-yl, 1,2,4-oxadiazol-3- or -5-y1, 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-pyrida- zinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or

5-i soi ndol yl WO12006/323424- or 5-benzi m dazolyl, 1-, 3-, 4-, BCI/EZ2005/009124
7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-bengpxazolyl, 3-, 4-, 5-, 6- or

7- benzi soxazolyl, 2-, 4-, 5-, 6- or 7-benzo 35 thiazolyl, 2-, 4-, 5-, 6- or
7-benzi sot hi azolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxa- diazolyl, 2-, 3-, 4-,

5-, 6-, 7- or 8-qui nonI 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquino WO

2006/ 032342 PCT!yEFﬂZO%/SJO&’LMora’-’@nhMEn 132— 44 5-, 8-, J-Gx«B—ciumﬂtolﬂwﬁlW inyl,
2-, 4-, 5-, 6-, 7- or 8-quinazolin or 6-quinoxalinyl, 2-, 3-, 5-, 6-
7- or 8- 2H benz6-auinoxaliayi, Ay 3- 5cnﬁy hErﬁb&@H-PﬁBZ@ﬁa‘bWaalnBL Bdﬂmmof;ﬁm 5-yl,

3 1 S baneosenar Bisiprabty fstaenARISRIE I, 1 4 BeafRickandhyt 2 X3 Bhnzathia o 1y or

fully hydrOgenaﬁ%(iol-hlebr-&gibﬁi‘q%-ﬁéﬁib%aid?fs @xarrpl e, 2,3-dihydro-2-, -3-,
-4- or -58fury), 2,5- dihydr -, -4- or -5-fury), tetrahydro-2- or

-3-fury), 1, 3-dThedieterosyslic radicsis amyob!sebe partlawohiuﬂwlydrdgéhaﬂedhydro 1 -,
-2-, -3-, -4- or -5- pyrrol |, 2,5-di- Ey ro-1 -,
-5-pyrrolyl, 1-Hebcapthys Be.ifar ﬁmelee %‘HW%O'?',-'?' '6‘ '5'@1"'!/‘ 2 5-

ezt G 2158 ar iyl Jovardio S g R o Gh LA °1
3,4-tetra- pat 2. 0or 23-th|e|3ylhoi Al Pfdﬁ:—10r-2- 6.3py4L g L5- gﬂtrroly?ﬂ 53i- or

121
pi peridipyl, 2-, 3- or 15 4-norp tetrah dr'o- 2- of -4-pyranyl,
, 4-di oxaneyl , Mydrodi-ox2ne3-, 24- or. Aiprro!ys 1y,|2 m&amah@nvt. tetrahydse-1-,

- 4-pyridazinyl, hexa pyr,i m

s pber azi nyl . 1 MG, by o 57 -2--3& 4351 5-Bftazol tefrah gy

- 8- nol yl , 1 3 4 9}‘@% ______ A 20

- 8-isoqui nol yl, 3 8 DF%E W %mdoip ro3 21 d| hzélld('!r"ro-4 rgfgrﬁlz?dz?ﬁt%})t%m nyl ,
furthernore pr ehydmeiy-z-,, Wyﬁewﬁ—pwﬂﬂehya, 3B, or-Spigeyidenyd 2-08y or phenyl ,

met hyl enedbony) HHBAANDIRY G el ARy oo Pl YN 1 4sligkaney]l Sliexane-

2-, -4- or -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-, -6-, -7- or -8-quinolyl, 1,2 3 4-tetrahydro-1-, -2-, -3-, 4-, -5-, 6-, -7-or
20 -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-3,4-dihydro-2H-benzo-1,4-oxazinyl,
furthermore preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxy-

phenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoro-

methylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxo-

C 25 methylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-

1
4-
1

yl, furthermore preferably 2,3-dihydrobenzofurany! or 2,3-dihydro-2-oxo-
furanyl.

30 T preferably denotes a monocyclic or bicyclic, saturated or unsaturated
heterocyclic ring having 1 or 2 N and/or O atoms which is monosubstituted
or disubstituted by =0, =8, =NR?, =N-CN, =N-NO,, =NOR’, =NCOR?,
=NCOOR? or =NOCOR? and may furthermore be monosubstituted or di-

substituted by Hal, A or OA.
35



25 net hyl enedi oxy) phenyl or also 3, 4-di hydro-2H 1, 5- benzodi oxepi n-6- or -7-
yl, furthernore preferably 2, 3-di hydrobenzofuranyl or 2, 3-dihydro-2-oxo-

furanyl. 30 T referabl y denot es: a“m)nocycl ic or bicyclic, r
unsat ur at ed “ﬁg B ic ring mg 1 or“2"N and/or 0 at 3@%&@?@4
nonosubstituted or disubstituted By =0, =B1-=NR2, =N-CN, =N-NO2, =NOR2,

=NCOR2, =NCOOR2 or =NOCOR2 and may furthernore be nmonosubstituted or di-
substituted by HaI A or OCA. 35 WD 2006/ 032342 g, pa PCT/EP2005/009124 in a

i Loyi - 21 m AOAYHABRT STROGIDAN B HFrierabl AenRloRiTet exqeis SRARAIS imol | n-
4yl i m no- | L b nliopyeoRaffyl B-AARbDOR A Y 3 ﬁmhsma%aﬁf azi n-|

S yl, 26d||mnop| er'azi n- i1 mno

2-imno-1, 3- oxa4—ylpl4+mlmn‘o-3l-btﬂ>yncﬂn-l1nylnﬁ&Hﬁmmopdaldm-z—wl 2-|mmop:perazm-1-
2-im noazepan- 1- i; 2- hydr oxy-6- 1 m nopi perazi n- 1-

2- met hoxg- -im rY '&'ﬂﬁ‘@P'PQSﬁZ'n“? sdeaér@@mmpﬁygahg'ncwhﬁ-man%M@r ic,
caturat oa b Unselie ) DENES Aekshisy PR 9 ZhIRRIE, 1y

furthernore be mmmﬁm.qdopz-m@khauga@m,n@@éekamﬂdawi A and/or CA. 15 T
particularly preferably denotes piperidin-1 -yl, pyrrolidin-1 -yl,

pyridin-1-vyi, nDrphoI|n 4-yl, piperazin-1-yl, 1 3-oxazol i di n- 3- yI

pyridazin 2- yI 1- e C . tan-2-yl,

| m dazol i ¢y S?y'ln Q#‘hd:n.f%r %&@?éﬁ%iﬂ’ %a@é%%d (YRiafordrdd REIRS:
monosubst | ted eliélh lPr%"vlrng of 2y anfl/iot®© Qfom&'ﬁkﬁﬂﬂns%ﬁﬁ@sdﬂk@uﬂitéﬂ'd?%s may
al so be m)nosubs i tut e substi- tuted by Hal, A and/or OA, very

par fcul ar pref aubstititeédby |=Q3rF3 or skammdunhezmgﬂe ba nfanostbstitated o

pre

denot e?blpﬁeﬁlyls? cﬁ?ﬂ%i?gwrl cﬂ?ﬂ/é -t Hgﬁtr): S: n IDy?llr ol yI25oP preferably
15 T particularly preferably denotes piperidin-1-yl, pyrrolidin-1-yl, pyridin-1-y1,
morpholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yi, pyridazin-2-yi, pyrazin-
1-yl, azepan-1-yl, 2-azabicyclo[2.2.2]octan-2-yl, imidazolidiny!, thiazoly! or
1,4-oxazepanyl, each of which is monosubstituted or disubstituted by =0
20 or =NH and where the radicals may also be monosubstituted or disubsti-
tuted by Hal, A andfor OA,;
very particular preference is given to 3-oxomorpholin-4-yl.
T furthermore preferably also denotes 2-oxo-3-methoxy-1H-pyridin-1-yi.

D preferably denotes phenyl, thienyl, pyridyl, furyl, thiazolyl, pyrrolyl or
imidazolyl, each of which is monosubstituted or disubstituted by Hal, par-
ticularly preferably phenyl, pyridyl, thienyl, furyl or imidazolyl, each of

30 which is monosubstituted or disubstituted by Hal.

E
The radical < ) preferably denotes pyrrolidine-1,2-diyl, piperidine-

35 1,2- diyl, piperidine-1,3-diyl, oxazolidine-3,4- or -3,5-diyl, thiazolidine-3,4-



I m dazol yl, each of which is nonosubstituted or disubstituted by Hal, par-
ticularly preferably phenyl, pyridyl, thienyl, furyl or imdazolyl, each of
30 which is nonosubstituted or di substltut ed b E The radical g )
preferably dWb8&03X ol i di ne-'t; 2-diyl, pi pel‘gdl ne- w 35 PCI/ER3E5009124

pi peridine-1, 3-diyi, oxazolidine-3,4- or =325-diyl, thiazolidine-3,4 WO
20061032342 0 PCTI EP2005/ 009124 -22 di yl, 2,5-di hydro-l H pyrrol e-1, 5-di yl,
1, 3-di oxol ane-, 5-diyl, 1, 3-oxazinane- 3,4-diyl, piperazine-1,4-diyl,
tetrahydrofuran-3,4-diyl or azetidine-1,2-diyl. 5 The conpounds of the
formula | can halig, Zgﬁaiibydm‘tld—pywule-és‘i-dfy! chBrdibxalgne-dihidedn! BHaxezinane-occur

I n various stereoisoneric forns he for 0 al | ese
Accordingly, thé 4'15‘%&‘96@2#"@'& 'yl.utﬁtfﬁ'aﬁfpwﬁfa% Xfﬂﬁ @5 &Fﬁiigle com
10 pounds of the formula | in which at |east one of the said radicals has
one of the preferred nmeanings indicated above. Sonme preferred groups of
conpounds can baHRXUMSGRHEVT thedoinilib\Wahthaklorieonmone ceatrée of chiralithi ch
conformt® the formula | and in which the radicals not designated in 15
greater detail lamdecarhtzenafard ogeuritivasiows stergeisomesiciformal Bhe forfuai n whi ch
in la D denotes a rmno cli cf or b| cyclic, aromatic carbocyclic or
heterocyclic ri é‘%e 0 and/or S atons 20 which is
unsubstituted or m)nosubstltuted or dlsubsti- tuted by Hal; inlb Dis
phenyl, pyridyl, thienyl, furyl or imdazolyl, each of 25 denotes is
monosubst i t ut ed Mcoﬁt!lﬁgﬂyﬂhé m:edtuhryréfele,s tmpamcaaramdh%seaafhhowdependent |y

of one anofgher, denote H, COOR3 NH2, al kyl having 1, 2, 3, 4,
5 or 6 car 30 pqmﬁsaxfmfonwla étrh\yhgvzh at\}eagnon%mﬂtpew ragicatp has one
C of the preferred meanings indicated above. Some preferred groups of

compounds can be expressed by the following sub-formulae la to iw,
which conform to the formula | and in which the radicals not designated in
15 greater detail have the meaning indicated under the formula |, but in which

inla D denotes a monocyclic or bicyclic, aromatic carbocyclic
or heterocyclic ring having 0 to 4 N, O andfor S atoms

20 which is unsubstituted or monosubstituted or disubsti-
tuted by Hal,
inlb D is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of
C 25 denotes is monosubstituted or disubstituted by Hal;

in Ic R'and R? each, independently of one another, denote H, =0,
COOR?, OH, OA, NH,, alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms, Ns, ethynyl, vinyl, allyloxy, NHCOA,

30
NHSO.A, OCH,COOA or OCH,COOH;
inld G denotes (CHy),, (CH2)NH-, -CH=CH- or -CH=CH-
CH=CH-;
35

in le X denotes -{C(R*).].CONRYC(R*:z]a-;



NHSO2A, OCH2COQA or OCH2COOH;, in Id G denotes (CH2),, (CH2)nNH, -CH=CH or

-CH=CH CH=CH; 35 in le X denotes -[C(R4)2] CONRS[C(R4)2)n-; WD 2006/ 032342
PCT/ EP2005/ 009124 -23 in If x denotes -CONH or -CON(CH2ZOOQA)-; 5inlg Y

denotes cycl WQI29d/a32#2 Het-diyl or Ar-diyl; in Ih Y denot eBCpEPRGSHERY|

pi peridinediyl, cyclohexylene, or 1,4-phepylene which is unsubstituted or
nonosubstitu- ted or disubstituted by A, , C, F, COOCH3, COCH, 10
phenoxy or am nocarbonyl; Cin Ii T denotes a nonocyclic, saturated or

unsaturated hetero- cyclic ring having 1 or 2 N and/or 0 atons which is 15
nmonosubstituted or disubstituted by =0, =S or =NH and may be
nonosubstituted or disubstituted by Hal, A and/or OA;, 20 in |Ij T denotes
pi peri di n- 1-yi , inp§rr ol i ¥i n- 1-genotesy rCOANH-101-CONCHGROA)- 4- v |

pi perazin-1-yl, 1,3-oxazolidin-3-yl, pyrida- zin-2-yl, pyrazin-1-yl,
azepan-1-yl, 2-azabicyclo[2.2.2]- octan-2-yl, imdazolidinyl, thiazolyl or

1, 4- oxazepanyl ,; eachyof whj ' Rsle _ I sabstituted by =0
or =NH an8 vvherie he radical s &n@éﬁfgaﬁgv mh%ﬂlﬁrﬁﬁﬁbr di substituted

by Hai, A and/or QOA;, in Ilk Ar denotes phenyl which is unsubstituted or

nonosubsti- 30 tuted or_disubstituted by Hal, A _OA S02A, COOR2, SO2NH2,
CN, coop, cooH #hphenoXy; denotes pyridinediyl, piperidinediyl, cyclohexylene, or

1,4-phenylene which is unsubstituted or monosubstitu-
ted or disubstituted by A, OA, Cl, F, COOCH,, COOH,

10 phenoxy or aminocarbonyl;

ink T denotes a monocyclic, saturated or unsaturated hetero-

cyclic ring having 1 or 2 N and/or O atoms which is

15 monosubstituted or disubstituted by =0, =S or =NH and
may be monosubstituted or disubstituted by Hal, A
and/or OA,;

20 inlj T denotes piperidin-1-yl, pyrrolidin-1-y!, pyridin-1-yl, mor-
pholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, pyrida-
zin-2-yl, pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2.2]-
octan-2-yl, imidazolidinyl, thiazoly! or 1,4-0xazepanyl,

o5 each of which is monosubstituted or disubstituted by =Q

O

or =NH and where the radicals may also be
monosubstituted or disubstituted by Hal, A and/or OA,;

30 in lk Ar denotes phenyl which is unsubstituted or monosubsti-
tuted or disubstituted by Hal, A, OA, SO,A, COOR?,
SO.NH;, CN, COOA, COOH or phenoxy;
in i b denotes a monocyclic or bicyclic, aromatic carbocyclic
35

or heterocyclic ring having 0 to 4 N, O and/or S atoms



in 1l D denotes a nonocyclic or bicyclic, aromatic carbocyclic 35 or
heterocyclic ring having 0 to 4 N, O and/or S atons WD 20061032342

PCT/ EP2005/ 009124 -24 which is unsubstituted or nonosubstituted or

di substitu- WERBOREM2, R and R2 each, independently of oRETHR2USHHII2Henot
H =0, 5 COOR3, OH, QOA, NH2, alkyl havingd. 2, 3, 4, 5 or 6 car- bon
atons, N3, ethynyl, vinyl, allyloxy, NHCOA NHS02A, OCH2COOA or OCH2COCH, R
and R2 together also denote a spirocyclically bonded 3- to 6-nenbered
carbocyclic ring, 10 R3 denotes H, A phenyl, benzyl or [C(R4)2] 1COOA, R
denotes H or A, Wdenotes N, wR2hds uasubst@utedsn ronesubstitdted ortdisabdhitu-
together with Wdenotes a 3- to 7-nenbered saturated 15 carbocyclic or

het erocyclic ring having O toted By Hellto 2 0 and/or 0 to 2 S atoms, which

may contain a doubl e bogd no 4 ~ - ry;- CHECH
20 CH=CH, X denotes [&ﬂﬂ?ﬁkc&@%ﬁ%}dﬁkﬁy@ﬁﬁﬁ"&ﬁ%ﬁ%é e,
Het-diyl or Ar-diyl, Ar denotgp@REDN, QA MM, SIkyDEMIAGIT Bt 8408 oFeUbsti -
C 25 tuted or disubstituted by Hal, A OA SO2A, COOR2. ' SOPNHR, "CN,  COOA,
COOH or phenoxy, T denotes a bhomatoms,iNs, effatnyl atimd, allyloxs NHC&Ped het er o-

cyclic ring having 1 or 2 N 0 i ch i nosubstituted or

di substituted by =0, =S or :m%%g?& ®ﬁ£0%8%9@2§%d or disubstituted

by Hal, A R'and R* together also denote a spirocyclically bonded 3- to
S-membered carbocyclic ring,

10 R’ denotes H, A, phenyl, benzyl or [C(R*),}.COO0A,
C R* denotes H or A,
| W denotes N, CR? or an sp®-hybridised carbon atom,
E together with W denotes a 3- to 7-membered saturated
15 carbocyclic or heterocyclic ring having 0to 3N, 0t 2 O

and/or 0 to 2 S atoms,
which may contain a double bond,

G denotes {CH,),, {CH2),NH-, -CH=CH- or -CH=CH-

20 CH=CH-,

X denotes -[C(R*):l,CONRYC(R*)].-,

Y denotes cycloalkylene, Het-diyl or Ar-diyl,

Ar denotes phenyl which is unsubstituted or monosubsti-

C 25 tuted or disubstituted by Hal, A, OA, SO.A, COOR?,

SO:NH;, CN, COOA, COOH or phenoxy,

T denotes a monocyclic, saturated or unsaturated hetero-
cyclic ring having 1 or 2 N and/or O atoms which is
monosubstituted or disubstituted by =0, =S or =NH and

% may be monosubstituted or disubstituted by Hal, A
and/or OA,
A denotes unbranched or branched alkyl having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced
35

by F,
Hal denotes F, Ci, Bror |,



and/ or OA, A denotes unbranched or branched al kyl having 1-10 car- bon atons
and in which 1-7 H atons nmay be replaced 35 by F, Hal denotes F, d, O or
1, WD 20061032342 PCT/ EP2005/009124 -25 n denotes O, 1 or 2; in ImD

denot es phenMO 2006632342 . t hienyl, furyl or inmidazolyl, eacWCTEPOSEICH is
monosubstituted or disubstituted by Hal, Rgand R2 each, independently of
one anot her, denote H, =0, COOR3, OH, OA NH2, alkyl having 1, 2, 3, 4, 5
or 6 car- bon atonms, N3, ethynyl, vinyl, allyloxy, NHCOA, NHSQ2A, OCH2COOA
or OCH2COOH, 10 R1 and R2 together also denote a spirocyclically bonded 3-
to 6-nenbered carbocychic ridegnote8 Oddmmtzs H A or CH2COOA, R' denotes H
or A 15 Wdenotes N, CR3 or an ape-hybridised carbon atom E together with
Wdenotes a 3- to 7-nenbered saturated carbocyclic or heterocyclic ring

LD 0ot >l 7Pl kel e PP e, KD s oty
denot 65 - CONH- o - CON( mZCOanwh.cﬁ ig mohdtenstiRfeddf HiSLUBSEHIUYE by Hal,
plperldlnéﬂ|yl cyclohex¥le phenyl ene which is unsubstltuted or
monosubstituted or di sBosndiR} edeagh Andependently Bf ooeandshercoenpte Hhe@oxy or
am nocarbonyl, COOR®, OH, OA, NH, alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms, Ns, ethynyl, vinyl, aliyloxy, NHCOA,
NHSO;A, OCH,COOA or OCH,COOH,
10 R'and R® together also denote a spirocyclically bonded 3- to
C 6-membered carbocyclic ring,
R®  denotes H, A or CH,COQA,
R* denotes H or A,
15 W denotes N, CR® or an sp*hybridised carbon atom,
E together with W denotes a 3- to 7-membered saturated
carbocyclic or heterocyclic ring having0toa 3N, 0102 0

and/or 0 to 2 S atoms,

20 which may contain a double bond,
G denotes (CHa)n, (CH2)uNH-, -CH=CH- or -CH=CH-
CH=CH-,
X denotes -CONH- or -CON(CH.COOA)}-,
C, 5 Y denotes pyridinediyl, piperidinediyl, cyciohexylene, or

phenylene which is unsubstituted or monosubstituted or
disubstituted by A, OA, Cl, F, COOCH;, COOH,
phenoxy or aminocarbony!,

%0 T denotes piperidin-1-y!l, pyrrolidin-1-yl, pyridin-1-yl, mor-
pholin4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yi, pyrida-
zin-2-yl, pyrazin-1-yl, azepan-1-yi, 2-azabicycio[2.2.2]-
octan-2-yl, imidazolidinyl, thiazoly! or 1,4-oxazepanyl,
each of which is monosubstituted or disubstituted by =O

35 or =NH and where the radicals may also be monosubsti-

tuted or disubstituted by Hal, A and/or OA,



30 T denotes piperidin-I-yl, pyrrolidin-1 -yl, pyridin-21-yl, nor-
pholin-4-yl, piperazin-1-yl, 1, 3-oxazolidin-3-yi, pyrida- zin-2-yl,
pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2.2]- octan-2-yl, imdazolidinyl,

t hi azol yl or WO 2M&4R34panyl, each of which is nonosubsti t PCIERIHS/009124

di substituted by =0 35 or =NH and where thggradicals may al so be nonosubsti -
tuted or disubstituted by Hal, A and/or QA WD 20061032342 PCT/ EP2005/ 009124
-26 A denotes unbranched or branched al kyl having 1-10 car- bon atons and in

which 1-7 H atons may be replaced by F, 5 Hal denotes F, d, Br or I, n
denotes 0, 1 or 2; in IAD dedematesplmﬂqrhchqnwﬁmhcbedaﬂiydzhavmgebdﬁoaf- whi ch
I S nonosubstitut ed or disubstituted denot es =0, COORS,

A, NH2, alkyl having 1, 2, Q‘m@torﬂs@P%"(‘!‘ﬁ?‘%ﬁ‘?aﬁcﬂﬁmsl‘@ay b?rf?ﬁ&ﬂoedw nyI
al lyl oxy, -OCOR3, NHCOA or @2A, R2 denotes H, =0, OH, QA or alkyl having
1, 2, 3, 4, 5 or 6 15 carbonatons, R and R2 together also denote a

spi rocycl | cal | y bonded Bg|to dénmifer(ﬁdap:gr pocyciic ring, R3 denotes H or
A, 20 R denotes Hor A C W denotes pyrrolidine-1,2-diyl,

pi peridine-1,2-diyl, ox& r zdenolesd I ar-2r-3,5-diyl, thi azol i di ne- 3, 4- di yl,
2,5-di- 25 hydro-lH—pyrroI e-1,5-diyl, 1,3-dioxol ane- 4 5-diyl, 1,3
oxazi nane- 3, 4-di yl, piperazine-1,4- di yl, tetrahydrofuran- 3,4-diyl or

azetidine- 1, 2- digy|n D denotes phenyl, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,
R! denotes H, =0, COOR?, OH, OA, NH;, alky! having 1, 2,
3, 4, 5 or 6 carbon atoms, Nj, ethynyl, vinyl, allyloxy,
C -OCOR?®, NHCOA or NHSO,A,
R? denotes H, =0, OH, OA or alkyl having 1,2, 3,4, 50r6
15 carbon atoms,

10

R'and R? together also denote a spirocyclically bonded 3- to
6-membered carbocyclic ring,
R’ denotes H or A,
20 R* denotes H or A,

( § ) denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyi, oxa-
w
zolidine-3,4- or -3,5-diyl, thiazolidine-3,4-diy!, 2,5-di-
hydro-1H-pyrrole-1,5-diyi, 1,3-dioxolane-4,5-diyl, 1,3-
oxazinane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-
3,4-diyl or azetidine-1,2-divyl,

G denotes (CH,), or (CHz),NH-,
30

X denotes CONH,
Y denoctes 1,3- or 1,4-phenylene which is unsubstituted or
monosubstituted or disubstituted by methyl, trifluoro-
methyl, ethyl, propyl, Clor F,
35 T denotes piperidin-1-yl, pyrrolidin-1-yl, 1H-pyridin-1-yi,

morphalin-4-yl, piperazin-1-yi, 1,3-oxazolidin-3-yl, 2H-



G denotes (CH2)" or (CH2)nNH, 30 X denotes CONH, Y denotes 1,3- or

1, 4- phenyl ene which is unsubstituted or nonosubstituted or disubstituted by
met hyl, trifluoro- nmethyl, ethyl, propyl, O or F, 35 T denotes piperidin-1
-yl, pyrroli Wh2086/032842 1 H-pyridin-1 -yl, norpholin-4-yl, PETFR2005089124y]|

1, 3-oxazolidin-3-yl, 2H WO 20b6/ 032342 PCI$fP2005/ 009124 -27

pyridazi n-2-yl, pyrazin-1-yl, azepan-1l-yl or 2-aza-

bi cycl o[ 2. 2. 2] octan-2-yl, each of which is nonosubstitu- ted or

di substituted by carbonyl oxygen, 5 A denotes unbranched or branched al kyl

having 1-10 car- bon atons angyridaziMH2syl, pyrazin-atydrazepan-bel oeplazaed by F,
Hal denotes F, C, Br or I, n denotes 0, 1 or 2; 10 in_to D denotes phenyl,
pyridyl or thienyl, each of whic¥Rio[32.2lestaswhyt pach &f whichiisyneaesutstier by

Hal, R denotes H, =0, COOR3, Vi 2, 15 3, 4, 5 or
6 carbon atoms, N3, ethynyl, M%ﬁ’%@%ﬂeﬁ}(&@%&% or NHSQ2A, R2
is H =0, OH OA or al kW havyssiotbs uhbranchbd & ranthed MG RavIRGOTHAO odf- R
and R2 todgether also denote a spirocyclically bonded 3- to 6-menbered
carbocyclic ring, R3 denotes booatems ard ideviucke 4-THHoatoms msy OeFeplacetes
pyrrolidine-1,2-diyl, piperi d'bn?.__- 1, 2-diyl, oxa-
y y
Hal denotes F, Cl, Bror |,
n denotes 0, 1 or 2;
10
c inlo D denotes phenyl, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,
R denotes H, =0, COOR?, OH, OA, NH,, atkyl having 1, 2,
15 3, 4, 5 or 6 carbon atoms, Ns, ethynyl, vinyl, altyloxy,
-OCOR? NHCOA or NHSOA,
- R? isH, =0, OH, OAoralkylhaving1,2,3,4,50r6
denctes atoms,

20 R'and R’ together aiso denote a spirocyclically bonded 3- to
6-membered carbocyclic ring,
R® denotes H or A,

r* denotes H or A,

C} 25 ( : ) denotes pyrrolidine-1,2-diy!, piperidine-1,2-diyl, oxa-
W
zolidine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-di-
hydro-1H-pyrrole-1,5-diyi, 1,3-dioxolane-4,5-diyl, 1,3-
30 oxazinane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-
3,4-diyl or azetidine-1,2-diyl,
G denotes (CHz}, or (CH;),NH-,
X denotes CONH,
35



zolidine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-di-

hydr o- 1H pyrrol e-1,5-diyl, 1, 3-di oxol ane-4,5-diyl, 1,3 30

oxazi nane- 3, 4-diyl, piperazine-1,4-diyl, tetrahydrofuran- 3,4-diyl or

azetidi ne- 1, f¥glzebr3@xenotes (CH2)" or (CH2) NH, X denotpex/Epabis/onsfzs O
2006/ 032342 PCT/ EP2005/ 009124 -28 Y denot gﬁ_l, 3- or 1, 4-phenylene which is
unsubstituted or nonosubstituted or disubStituted by nmethyl, trifluoro-

nmet hyl, ethyl, propyl, C or F, 5 T denotes norpholin-4-yl which is
nonosubstituted or disubstituted by carbonyl oxygen, A denotes unbranched
or branched al kyl having 1- 104eastesbP8- 8f @pretiiéme WhicH is imbublsfifufs® oy be
replaced by F, 10 Hal denotes F, d, Br or 1, 'n denotes O, 1 or 2; inlp X
denot es -t C( R4) 211 CONR3f C( R) 2inbmosultStitufed] sdisubsteliedray aethy!, friflubep-X
denotes CONH or COCH2; 2,0 in Ir denotes ph | . pyridyl or thienyl, each
of which is nmonosubstituted metm[fsﬁﬁ‘?’iﬂrﬂ?@dﬁ%rﬁal, Rl denotes H, =0,

COOR3, OH, OA, NH2, alk hav| inda " : ,
ethynyl, \8nyl, allyl oxy-l, 25 H%ﬁﬂﬁ&é&nﬁ Vﬁﬁ@%?is %gﬁg{‘@s I—i NEO, OH,
QA or alkyl having 1, 2, 3, 4disubstitubed barchrsorail orpgerRl and R2 toget her al so
denote a spirocyclically bonded 3- to )
A denotes unbranched or branched atkyl having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced

by Fy

10 Hal denotes F, Cl, Bror |,
C n denotes 0, 1 or 2;
infip X denotes -{C{R*,]l,CONRC{R*),].- or
15 {C(R*)CO[C(R)n

inlq X denotes CONH or COCH,;

20 inilr D denotes phenyl, pyridy! or thienyl, each of which is

monosubstituted or disubstituted by Hal,

R’ denotes H, =0, COOR®, OH, OA, NH;, alkyi having 1, 2,
3, 4, 5 or 6 carbon atoms, N, ethynyl, vinyl, allyloxy,

C -OCOR? NHCOA or NHSOA,

R? denotes H, =0, OH, OA or alkyl having 1, 2, 3,4, 50r6
carbon atoms,

R'and R* together also denote a spiracyclically bonded 3- to
8-membered carbocyclic ring,

30
R’ denotes H or A,
R* denotes H or A,
E
( ) denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxa-
35 W

zolidine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-di-



30 6-nmenbered carbocyclic ring, R3 denotes Hor A R' denotes Hor AL C W)
denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxa- 35 zolidine-3,4- or
-3,5-diyl, thiazolidine-3,4-diyl, 2,5-di WD 20061032342 PCTI EP2005/ 009124
-29 hydro- | HY 200602382 5_dj y| | 1, 3-di oxol ane- 4, 5-di yl, 1, 3-PCT/EP2005/009124
oxazi nane- 3, 4-diyl, piperazine-1,4-diyl, teggrahydrofuran- 3,4-diyl or
azetidine-I,2-diyl, 5 Gdenotes (CH2)" or (CH2)" NH, X denotes CONH or
COCH2, Y denotes 1,3- or 1, 4-phenylene which is unsubstituted or
nmonosubstituted or disubstituted by methyl, trifluoro- methyl, ethyl,
propyl, d or F, 10 T denot es hydrphbHpyiraleyll, 5yl ch 3-dioxoiaoethsidivlut &d or di -
C substituted by carbonyl oxygen,. A denotes unbranched, aor branched_al kyl
havi ng 1-10 car- bon atons an x%"ﬁﬁ?%ﬂgfjﬁ' piPgfaziRe-TArdiyd tﬁgﬁﬁﬁ&é’@m% by
F, Hal denotes F, C, Br or | : 0. 4lo05.42; 20 in Is D denotes a
monocyclic or bicyclic, arom?fﬂﬂ?ﬁ%@%'ﬁ% 1’%%%’& erocyclic ring having 0
to 4 N, 0 and/or S atoma whi denotesyCHuystr (CHAMIes nonosubstituted or

di substi- Ruted by Hal, 25 R and R2_each, independently of one anot her,
denote H, =0, COOR 3, &, oaderptes GONH or&QGid2.1, 2, 3, 4, 5 or 6 car- bon

atonms, N3, ethynyl, vi n)Q , al l&h8@é’1,3%—p#§%e which is unsubstituted or
monosubstituted or disubstituted by methyl, trifluoro-

methyl, ethyl, propyl, Cl or F,

10 T denotes morpholin-4-yl which is monosubstituted or di-
C substituted by carbonyl oxygen,
A denctes unbranched or branched alkyl having 1-10 car-

bon atoms and in which 1-7 H atoms may be replaced
15 by F,
Hal denoctes F, Cl, Bror {,
n denotes 0, 1 or 2;

20 inls D denotes a monocyclic or bicyclic, aromatic carbocyclic
or heterocyclic ring having 0 to 4 N, O and/or S atoms
which is unsubstituted or monosubstituted or disubsti-
tuted by Hal,

C R'and R® each, independently of one another, denote H, =0,
COOR?®, OH, OA, NH,, atkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms, N3, ethynyl, vinyl, allyloxy, -OCOR®, NHCOA
or NHSOA,

30 R'and R? together aiso denote a spirocyclically bonded 3- to
6-membered carbocyclic ring,

R® denotes H or A,
R* denotes H or A,

W denotes N, CR® or an sp*hybridised carbon atom,
35



or NHSO2A, 30 R and R2 together also denote a spirocyclically bonded 3- to
6- menbered carbocyclic ring, R3 denotes Hor A R4 denotes Hor A W
denotes N, CR3 or an sp2-hybridised carbon atom 35 WD 2006/ 032342

PCTI EP2005/ O 2086/032342 E t oget her with Wdenotes a 3- to 7-RGIMERASP09124
saturated carbocyclic or heterocyclic ringghaving 0 to 3 N, 0 to 20
and/or 0 to 2 S atons, 5 which nmay contain a double bond, G denotes (CH2)"
or (CH2),NH, X denotes -[C(R4)2]" CONR3[C(R4)2], or -
[C(R4)21. CO C(R4) 211-, Y denotes Ar-diyl, 10 Ar denotes phenyl which is
unsubstituted or nonosulsti tutogalderomtldwmmmedtdﬂmm&d SfturstedA,
COOR2, SO02NH2 or CN, T denotes norpholin-4-yl ch i s nonosubstituted or
di - 15 substituted by carbonyfadegyelit OW%@FQRS@QCGHEMM@ o NrG iR R

al kyl having 1-10 car- bon at 1-7 H atons may be repl aced
by F, 20 Hat denotes F, O, Br8 O?MO?S\(@%@{%ES O, 1 or 2; inlt D denotes

phenyl pyridyl or thi enyI eadichrinaptioptsih & ddublé bepgosubst i tuted or
di subst i t & ed by Hal,
denotes (CH>), or (CHz).NH-,
X denotes {C(R*),J,CONR[C(R*),].- or -

[C(R)2.CO[C(R*):}r-,
Y denotes Ar-diyl,
10 Ar denctes phenyl which is unsubstituted or monosubstitu-
C ted or disubstituted by Hal, A, OA, SO,A, COOR?,
SO,NH; or CN,
T denctes morpholin-4-yl which is monosubstituted or di-
15 substituted by carbonyl oxygen,
A denotes unbranched or branched alkyi having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced
by F,
20 Hal denotes F, Cl, Bror |,
n denotes 0, 1 or 2;

inlt D denotes phenyl, pyridyl or thienyl, each of which is
C 25 monosubstituted or disubstituted by Hal,
R’ denotes H, =0, COOR® OH, OA, NH,, alky! having 1, 2,
3, 4, 5 or 6 carbon atoms, Ns, ethynyl, vinyi, allyloxy,
-OCOR® NHCOA, NHSO,A, CH3-C=C-CH,-0-,
-0-CH,-CH(OH)-CH,0H, -O-CHz-CH(OH)-CH,NH, or

%0 -0-CH,-CH{OH)-CH;Het',
R? denotes H, =0, OH, OA or aikyl having 1,2, 3,4, 50r6
carbon atoms,
R'and R®> together also denote a spirocyclically bonded 3- to
35

6-membered carbocyclic ring,
R’ denotes H or A,



R denotes H, =0, COOR3, OH OA NH2, alkyl having 1, 2, 3, 4, 5 or 6
carbon atons, N3, ethynyl, vinyl, allyloxy, -0OCOR3, NHCOA, NHSQ2A,

CH3- C=C-CH2- O, 30 -0-CH2-CH(OH)-CH20H, -0-CH2- CH(OH) - CH2NH2 or

- O CH2- CH( OHWM@2096/M2342 R2 denotes H, =0, OH, OA or al kyl HHRCIVERP0G5/0021243, 4,
5 or 6 carbon atons, Rl and R2 together ak$a denote a spirocyciically
bonded 3- to 35 6-nenbered carbocyclic ring, R3 denotes Hor A W
20061032342 PCT1EP20051009124 -31- R4 denotes Hor A, C W denotes
pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxa- 5/ zolidine-3,4- or
-3,5-diyl, t hi azol i di nefd, 4- ddghoteEHOdA hydro-1 H pyrrol e-1, 5-diyl,
1,3-dioxo|ane 4,5-diyl, 1,3- oxazinane-3, 4- d|yI pi per azi ne- 1 4- d|yI

t et rahydrof uran- 3, 4- ﬁ- r azetidine-1,2-diyl, 10 G denotes (CH2)"

(CH2)" NH, X denoted CON oﬂe@i@ﬂ?vfmi@m&)ﬂesd12* Pipeidine-, %‘ﬁ’%y‘l”@‘re which
I s unsubstituted or bstituted or disubstituted by nethyl, trifluoro
15 nethyl, ethyl, propyl,” d or F, T denotes norpholin-4-yl which is
monosubsti& uted or  di substi t BHRENBY3 436|bwidmxwamd|ﬂ@t3 mEp

saturated 3-6-menbered heterocyclic ring having 1 to 3 N and/or 0 at ons,
whi ch may be unsubsti- tuted hydmmHsLWB:ﬂe-ﬁl,ﬁ-ddjl,o‘t 3eulexﬂﬂane-t4,|5{mylby 3ear bonyl

oxygen, Hal, A OH NH2, NQ2, 2 H2, A d t_e? unby anched or
br anched al kyI havi ng 1- 10 Capxaznnane ~diyl, pipefazine-1,4-diyl, tetrahydrofuran-

3,4-diyl or azetidine-1,2-diyl,

10 G denotes (CHz), or (CH;),NH-,
X denotes CONH or COCH,,
C Y denotes 1,3- or 1,4-phenylene which is unsubstituted or

monosubstituted or disubstituted by methyl, triflucro-
15 methyl, ethyl, propyl, Clor F,
T denotes morpholin-4-yl which is monosubstituted or
disubstituted by carbonyl oxygen,
Het'  denotes a saturated 3-6-membered heterocyclic ring
20 having 1 to 3 N and/or O atoms, which may be unsubsti-
tuted or monosubstituted or disubstituted by carbony!
oxygen, Hal, A, OH, NH;, NO., CN, COOA or CONH_,
A denotes unbranched or branched alkyl having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced
by F,
Hal denotes F, Cl, Bror |,
n denotes 0, 1 or 2;

30 inlu D denotes phenyl, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,
R’ denotes H, =0, COOR?, OH, OA, NH_, alkyi having 1, 2,
3, 4, 5 or 6 carbon atoms, Ns, ethynyl, vinyl, allyloxy,
35 -OCOR®, NHCOA, NHSO.A, H-C=C-CH.-, CH5,-C=C-



bon atons and in which 1-7 H atons nmay be replaced C 25 by F, Hal denotes

F, d, Br or I, n denotes O, 1 or 2; 30 in lu D denotes phenyl, pyridyl or
t hi enyl, each of which is monosubst i tuted or di substit ut edc%
denotes H, =BVOMOAIRI2ZH OA NH2, al kyl having 1, 2, Q@P"@”&’éﬂbon

atons, N3, ethynyl, vinyl, allyloxy, 35 -089RS3, NHCOA, NHSOZA H C _C CH2-,
CH3- CeC WD 2006/ 032342 PCT/ EP2005/ 009124 - 32 CH2-0-, -0-CH2- CH( OH) - CH( O—L
-0 CH2-CH(OH) - CH2NH2 or -O CH2-CH(OH) - CH2Het', R2 denotes H, =0, OH, QA or
al kyl having 1, 2, 3, 4, 5 or 6 5 carbon atons, Rl and R2 together also
denote a spirocyclically bond@dﬁ@-,t—@-CB'l?ﬁﬂ@dbﬂl-bé}l-bocycl icring, R3

denotes Hor A, R denotes Ho , d t |,
pi peridine-1,2-diyl, oxazoli- é‘@ﬁ%ﬂ‘d"&o%)ﬂéngﬂﬁ §P56d$ 8"[{8"6 &'H"gt

t hi azol i di ne-3, 4-diyl, 5-di 5. I—bp.y

1, 3- di oxol ane- 4, 5-di yl , ihlz 3- o?aﬂ?{ésnﬁneé 96:0?3&%2??2"?& 21 34465 c1r6
t et rahydr of ur an- 3, 4- di yl or eaﬁ:tormmmsl 2- d| yI G denotes (CHZ) or

(CH2) nNH-, 520 X denotes H, _£OCH?, Y denotes. 1
1, 4- phenyl ene which is %qg}@s& tththrcﬁr a'ﬁ%@@@tﬁs@ﬁ!’ﬁ?é&tﬂ@ﬁ"ﬂb@ﬂﬁ@@|3t'LQ ed by

methyl, trifluoro- 6-membered carbocyclic ring,
R® denotes Hor A,

R* denotes Hor A,
10

( © ) denotes pyrrolidine-1,2-diyi, piperidine-1,2-diy!, oxazoli-
C W
dine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-
18 1H-pyrrole-1,5-diyl, 1,3-dioxolane4,5-diyl, 1,3-oxazi-
nane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-
diyl or azetidine-1,2-diyl,
G denotes {CHy), or (CHz),NH-,

20 X denotes CONH, COCH,, CO or COO,
Y denotes 1,3- or 1,4-phenylene which is unsubstituted or
monosubstituted or disubstituted by methyl, trifluoro-
methyl, ethy!, propyl, Cl or F,
C' - T denotes morpholin4-yl which is monosubstituted or di-

substituted by carbonyl oxygen,

Het'  denotes a saturated 3-6-membered heterocyclic ring
having 1 to 3 N and/or O atoms, which may be unsub-
stituted or monosubstituted or disubstituted by carbonyl

30 oxygen, Hal, A, OH, NH;, NO;, CN, COOA or CONH_,

A denotes unbranched or branched alkyl having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced
by F,
35 Hal denotes F, Cl, Bror |,
n denctes 0, 1 or 2,



met hyl, ethyl, propyl, d or F, C 25 T denotes norpholin-4-yl which is
nonosubstituted or di- substituted by carbonyl oxygen, Het' denotes a
saturated 3-6-nenbered heterocyclic ring having 1 to 3 N and/or 0 atons,
whi ch may be W3W8032342 t ut ed or nonosubstituted or di substiRGCHERROS0EERAhoNy|
30 oxygen, Hal, A OH NH2, NO2, CN, COOA-gg-CONH2, A denotes unbranched or
branched al kyl having 1-10 car- bon atons and in which 1-7 H atons nay be
replaced by F, 35 Hal denotes F, d, Br or I, n denotes O, 1 or 2; WO
2006/ 032342 PCT/ EP2005/ 009124 -33 in Iv D denotes phenyl, pyridyl or

thi enyl, each of which is nonosubstituted or disubstituted by Hat, 5 R

d t th l,. vinyl, _allyl -CEC-CH2- O, .. - O, CH - CH( OH,
e ot 0 bl o U o bR ey os e pad o T ana
R2 together al so denote a spi L kbgﬁkhé@dgpagggsﬁmé@% 6|—rrenber ed

h or A or A

carbocyclic ring, R3 denotes enot es w t denotes
pyrrolidine-1,2-diyl, piRlerididenoteslkettimyl, vioyhatiyioxy) CHi-CECHEHS-@-, Or
-3,5-diyl S thiazolidine-3,4-diyl, 2, 5-di hydro- 1H pérrol e-1,5- digil ,

1.3-di oxol ane- 4, 5-di yl, 1, 3 ox@AHZEHGHGHOH, yP"CH S GH ) EHNkL or y1

t et rahydrof uran-3,4- diyl or %%HQ—U?—?(O]H)%F’{ENE!
R? denotes H or OH,
R'and R? together also denote a spirocyciically bonded 3- to

10 6-membered carbocyclic ring,
c R’ denotes H or A,
R* denotes H or A,
E
15 ( ) denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazoli-
W
dine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-
1H-pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-0xazi-
20 nane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-

diyl or azetidine-1,2-diy!,
G denotes (CHy), of (CH2jnNH-,
denotes CONH, CO, COO or COCH;,
Y denotes 1,3- or 1,4-phenylene which is unsubstituted or

monosubstituted or disubstituted by methyl, trifluoro-

pd

methyl, ethyl, propyl, Cl or F,
T denotes piperidin-1-yl, pyrrolidin-1-yl, 1H-pyridin-1-yl,
morpholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-
30 pyridazin-2-yl, pyrazin-1-y!, azepan-1-yl or
2-azabicyclo[2.2. 2]octan-2-yl, each of which is mono-
substituted or disubstituted by carbonyl oxygen or OA,
Het!' denoctes a saturated 3-6-membered heterocyclic ring
35 having 1 to 3 N and/or O atoms, which may be unsub-



G denotes (CH2)" or (CH2)nNH, X denotes CONH, CO, COO or COCH2, Y denotes
1,3- or 1,4-phenylene which is unsubstituted or 25 nonosubstituted or

di substituted by nmethyl, trifluoro- nethyl,
denot es pi peMQRMSA32343  pyrrolidin-1 -yl,

ethyl, propyl, d or F, T
1 Hpyridin-1 -yBCT/EP2005/009124

nor phol i n-4-yl, piperazin-1-yl, 1, 3-oxazolpgi-n-3-yl, 2H 30 pyridazin-2-yl,
pyrazin-1-yl, azepan-1l-yl or 2-azabicyclo[2.2.2]octan-2-yl, each of which is
nono- substituted or disubstituted by carbonyl oxygen or OA, Het' denotes a
saturated 3-6-nenbered heterocyclic ring 35 having 1 to 3 N and/or 0 atons,
whi ch may be unsub WO 2006/ 03284@edqT riEiP@8Qisstitattar disGistitutaed by darbony!

nonosubstituted or disubstituted b r bo X n,..Ha ~NHZ2, NO2,
CN, COOA or CONH2, A denot escﬁmrgﬂ{ﬂega @?“twghm QN:RJ}PQ?&?%N-&O car 5
bon atons and in which 7 H %rgﬁf‘ﬁ E%CR : I F, d,
Br or I, n denotes O, or 2; 1 |sn w d@rﬁé‘taes p gﬁﬁ‘,‘“g@hﬁrﬁhﬁ%{-enyl,
furyl or imdazolyl, each C bdbnwoms drel inawttishidsT H atoats may Gestebidoedut ed by
Hal, R déhotes H, =0, COOR3, OH, OA, NH2, alkyl having 1, 2, 3, 4, 5 or 6

carbon atons, N3, ethynyl, vi®YIF. allyloxy,

15 NHCQOA, NHS02A, OCH2COOA or

OCH2COCH, R2 denotes H, (&0, | kyl having 1, 2, 3, 4, 5 or 6
carbon atons, R and Rzk{agge?ﬁgp&%sg% @e%toé"a spirocyclically bonded 3- to

20 6-menbered carbocycl it ringenotes 0, 1 or 2:

10

in w D denotes phenyl, pyridyl, thienyl, furyl or imidazolyl, each

of which is monosubstituted or disubstituted by Hal,
C R' denotes H, =0, COOR® OH, OA, NH,, alkyl having 1, 2,
3, 4, 5 or 6 carbon atoms, Ns, ethynyl, vinyl, allyloxy,
15 NHCOA, NHSO,A, OCH,COOA or OCH,COOH,
R? denotes H, =0, OH, OA or alkyl having 1, 2, 3, 4, 50r 6

carbon atoms,

R'and R*> together aiso denote a spirocyclically bonded 3- to

20 6-membered carbocyclic ring,

R’ denotes H or A,

R* denotes H or A,

E
< > is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxa-
W

zolidine-3,4- or -3,5-diyl, thiazolidine-3,4-diyi, 2,5-di-
hydro-1H-pyrrole-1,5-diyl, 1,3-dioxclane-4,5-diyl, 1,3-
oxazinane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-
30 3,4-diy! or azetidine-1,2-diyl,
G denctes {(CHa),, {(CH2),NH-, -CH=CH- or -CH=CH-

CH=CH-,

X denotes CONH, COCH, or -CON{CH.COOA)-,
35 Y denotes pyridinediyl, piperidinediyl, cyclohexylene, or

phenylene which is unsubstituted or monosubstituted or



e T ]
R3 denotes Hor A, R denotes Hor AA CW 25 ) is pyrrolidine-1,2-diyl,
pi peridine-1,2-diyl, oxa- zolidine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl,
2,5-di- hydro-1H pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1, 3-
oxazi nane- 3, MN@Qi2006/03g34per azi ne- 1, 4-di yl , tetrahydrof uran 30PGI/EPXD§D09834
azetidine-1,2-diyl, Gdenotes (CH2)1, (CH2E5 NH, -CH=CH or -CH=CH CH=CH,
X denotes CONH, COCH2 or -CON(CHZCOOA) -, 35 Y denotes pyridinediyl,
pi peri di nediyl, cycl ohexylene, or phenylene which is unsubstituted or
nonosubstituted or WD 2006/ 032342 PCT/ EP2005/ 009124 -35 disubstituted by A,
QA O, F, COOCH3, COOH, phentfsybstitutadibyoka0BofyF, QOOSHY, &OObk phol i n- 4- vyl
whi ch is nonosubstituted or di- 5 substituted, by carbonyl oxygen, A denotes
unbranched or branched al kyl tﬂi\ﬁnﬁﬁyﬂi‘m'@%ﬁ’aﬂ’ﬁéﬂ- atons and in which 1-7 H

atons may be repl aced lb?/thsaI%ng@%;ﬁO@l&mﬂyi v)ﬁfc!ﬁ% ﬂon%%t&sgtlgﬁg%ﬁﬁ o, 1

or 2; and pharnaceutica tives,” solvates,

stereoi so-_ners thereof, incl gilibstituted byicasbdriyeorggen,n all ratios. 15 The
conpounds ®f the formula | and also the starting materials for the

preparation thereof areAin adlnotemuntriaasaed @rbyanshesoalkylihaing petO err-
bon atoms and in which 1-7 H atoms may be replaced

by F,
Hal denotes F, Cl, Bror,
10 n denotes 0, 1 or 2;
Cl and pharmaceutically usable derivatives, solvates, salts and stereoiso-
mers thereof, including mixtures thereof in all ratios.
15

The compounds of the formula | and aiso the starting materials for the

preparation thereof are, in addition, prepared by methods known per se,

as described in the literature (for example in the standard works, such as
20 Houben-Weyi, Methodn der organischen Chemie {Methods of Organic

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

conditions which are known and suitable for the said reactions. Use can

also be made here of variants which are known per se, but are not men-

Cf 25 tioned here in greater detail.

If desired, the starting materiais can also be formed in sity so that they are

not isolated from the reaction mixture, but instead are immediately con-
30 verted further into the compounds of the formula l.

The starting compounds of the formulae i, Hl, IV, V and VI are generally

known. If they are novel, they can, however, be prepared by methods

known per se.
35



as described inthe literature (for exanple in the standard works, such as
20 Houben-Weyl, Methodn der organi schen Chem e [ Methods of Organic

Chem stry], GCeorg-Thiene-Verlag, Stuttgart), to be precise under reaction
condi ti ons WHXIPEIRInown and suitable for the said react PEREP2HSO0UZ

al so be made here of variants which are kngdm per se, but are not nen- 25
tioned here in greater detail. If desired, the starting naterials can al so
be formed in situ so that they are not isolated fromthe reaction m xture,
but instead are imedi ately con- 30 verted further into the conpounds of the
formula |. The Sompraungsciitheinrauilal canpreferahly he abtained by reactivg gem-vi are

vet hoas known penndsbN Bl BifuRol i AoiBei iR odBERENRIN S ompounas o

the formula | can preferably be obtained by reacting com pounds of the
formula I'l with_conmpounds of the fornula Ill. 5 The reaction is generally
carried out in dheiraactionis ganerally pamied qutds anduremdisolvant,doitbe prestinog efgent |
preferably an alkali or alkaline egrth netal hydrox- .ide ar bopat e or

bi car bonat e or 39&@%‘8'@9 agggtapgérg@rb%pa %'faqklﬂrealgf"wé? Phﬂﬁ m%@l:ﬁ?&ﬁ’ “earth
metal s, preferapdy cafbdiiessb b arﬁﬁhé‘ﬁ k axid! f ofl so
be favourable to éél:g}an or gani ¢ base, u:gquc as gﬁg@ﬁﬁ@g fg;‘ aﬁgtr?ga‘@y

di net hyl ani | i ne alkajine ciarit metals)iprefaralely of potdssiumesaodiam, galcidm oplcagel C
conponent of the, formla | ation derivative of the formula

L. Depﬁﬁdi ng%ﬁ“-t'ﬁ@a&ﬂ]{%ﬁ' B@éﬁ%@glﬁo{( 212 2£93R besResych ity a few .
i 14 r.eactior re. | 5
T50. normai |y ot FBGETIEE Bibiine BEBEBNHE Por 0f APLERE & Kool o

hydrgcar bons, suoimpanehtaithe formelaribbechthetdikylatitre dedvative of theferrauladiil ene;
chl @ nat ed hydrocar bons, N o

Depending on the conditions used, the reaction time is between a few

minutes and 14 days, and the reaction temperature is between about 0°

15 and 150°, normally between 20° and 130°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
20 such as trichloroethylene, 1,2-dichloroethane, tetrachioromethane, chioro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropy! ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
C 25 ethylene glycol monomethy! or monoethyl ether or ethylene glycol dimethy!
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQ); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid,; nitro com-

30
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.
Compounds of the formula | can furthermore preferably be obtained by
35

reacting compounds of the formula IV with compounds of the formula V.



20 such as trichl oroethyl ene, 1,2-dichloroethane, tetrachl oronethane, chloro
form or dichl oronethane; al cohols, such as nethanol, ethanol, isopropa- nol,
n- propanol , n-butanol or tert-butanol; ethers, such as diethyl ether,

di i sopropyl % rahydrofuran (THF) or di oxane; glyco @Q syuch as
25 et hyl ene @?’ mz’%’ﬁ‘ﬁorret hyl or nonoethyl ether or ethyl ekg% g@g’fmd#‘fret hyl
ether (diglyne); ketones, such as acetone ®f-butanone; ami des, such as

acet am de, di nethyl acetam de or dinethylformam de (DMF); nitrites, such as

acetonitrile; sulfoxides, such as dinethyl sulfoxide (DMSO); carbon di 30
sul fide; carboxylic acids, such as formc acid.or aceti¢c acid;, nitro com
pounds, such asﬂ?ﬁr? 5 eNGrally $3706 &Eﬁé?nég?'éﬁgﬁ’eg‘ﬁ?}ﬂgé@dgfﬁ?’l‘é}éce-
tate, or m'xturf;gné)% iffcsdhdmRkvents. Conpounds of the formula I can
furthernore prefera ?y e obtained by 35 reacting conpounds of the fornula

'V wit h conpounbsthefcaneodraisnafl the Yornwia A0 A6peserably RETGERT0BY, 0@ Bfdee - 37
The reaction is generally carried out in an inert solvent and under condi -

tions as C%-,ndi caPeteaghyoly mogified Ol groid fuehas, fereexasepig an activatgdasteran) v

denot es Br, .k . ' | {1 as, for
exanpl o, an act POAsolisgBr aikyNufeifbd RGPS carbPn sk tHiBteRlil 15118
car bon at oms ( prkiepisianyioRyt ntifublomethyhsutiony by drurylearbmylbryhaving! 0xy)

or aryl sul fonyl oxy havi ng -10 carbon atons (preferably phenyl- or

p-t ol yl sul f onyl 8x4D) carkaaiatems (prefersably piemyls oF pdelylsulfonglexyy t he car boxy!
group in typical, acylation .10 reactions are described in the literature
(for eramyle  RARIPALE ot (3 1P, fBF RStV bRyt e ABTRAT GiRP miial e s

or gani sch Chepd.outi i ' a@ﬂ%’ﬂf s of Ver| ag,
Stuttgart). Act réva‘;:t“[e)ygteag?greg&é%d agcilglgﬂlttgbeous ?é@%ﬁﬁﬁ%gﬁagﬁ)r exanpl e
t hrough 15 addworks) sath ldeBiouberNWeydr Methaden derrordanisthen Clentie jNletls
generally carried out in an inert solvent, in the presence of an

aci d- bi ndi ng agefi® of PreapicGhemistyh Graroc iame-Varlag, StsttopmEs tri
Activated esters are advantageously formed in situ, for example through
15 addition of HOBt or N-hydroxysuccinimide.

The reaction is generally carried out in an inert solvent, in the presence of
an acid-binding agent, preferably an organic base, such as DIPEA, tri-
20 ethylamine, dimethylaniline, pyridine or quinoline, or an excess of the car-
boxyi component of the formula V.
It may also be favourabie to add an alkali or alkaline earth metal hydrox-
ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or
25 alkaline earth metals, preferably of potassium, sodium, calcium or cae-
sium.
Depending on the conditions used, the reaction time is between a few
minutes and 14 days, and the reaction temperature is between about -30°
and 140°, normally between -10° and 90°, in particular between about 0°

30

and about 70°.

Suitable inert solvents are those mentioned above.

Compounds of the formula | can furthermore preferably be obtained by
35

reacting compounds of the formula Il with compounds of the formula VI.



20 ethyl am ne, dinethylaniline, pyridine or quinoline, or an excess of the
car- boxyl conponent of the formula V. It may al so be favourable to add an
al kali or alkaline earth netal hydrox- ide, carbonate or bicarbonate or
anot her sal t WS 28688342 acid of the alkali or 25 alkaline P&HEPZA04PI24
preferably of potassium sodium calciumeB9cae- sium Depending on the
conditions used, the reaction tine is between a few mnutes and 14 days,
and the reaction tenperature is between about -30 30 and 140, normally
between -10 and 90, in particular between about 0 and about 70. Suitable

i nert sol vents &g alsppessiplafobadivralivel — dentisatersdiferartc profested amisan

furthernore pref I ' i . ormul a
11" i th compoundoaat YR BheHea T £ pysiaoh B e MG BB ABY Suihdiats™ 3o
I't is also possiial.af el pretadtingalrblis present ded HifferbntOfrorfli driccariither, théywt ect ed
am no and/or hydroxyl groups to be present in the nolecule of the starting
mate- rial. |f A ipmanyctases e depvethofsetactively. di fferent from one anot her,
they 5 ca in many cases be cleaved off selectively. The term

"am no-protecting group” is known in general ternms and relates to groups

whi ch . ’ ik c . :
cher cal react oy efifi BHERIUBRAD LRI kndin WhERe ! it S9IdISkS

chem cal reacti ¢mghaspsbekichare suiddblefor protectiag (blockihdgramabhdnas geouplypi cal  C
of such groups are, in particular, unsubstituted or substituted acyl, aryl,
ar al koxynet hyl @Baﬁ'fsap!agmlfg?’ earions; Rewhice ARiGRSY P se@eVe e iR pRsiERd
remved aftter t heofifal 1 EduBPRd BBo RISl QB BRANSRIRL mdelip, TYRBaRNY 1°

Si z_e are furt_her m)re_ not cCrucl a owever, prererence 1s dglven (
havipg 1-20, ingpsuth groups dredin partieatar almsubstiilied oesibsiedd aealarylis to be

und tood in the broadest sense in connection with the present process. It
i ncl udes acyl gesllsexyraethybor anaduil groynsaSinge theaampisapiotectingognous ase
removed after the desired reaction (or reaction sequence), their type and
15 size are furthermore not crucial; however, preference is given to those
having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process.
It includes acyl groups derived from aliphatic, araliphatic, aromatic or
20 heterocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxy-
carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Exam-
ples of such acyl groups are alkanoy!, such as acetyl, propionyl and
butyryl; aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl;
C 25 aryloxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyl,
ethoxycarbonyl, 2,2, 2-trichloroethoxycarbony!, BOC (tert-butoxycarbonyl)
and 2-iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbobenz-
oxy"), 4-methoxybenzyloxycarbonyl and FMOC; and arylsulfonyl, such as
Mtr. Preferred amino-protecting groups are BOC and Mtr, furthermore

30
CBZ, Fmoc, benzyl and acetyl.
The term “hydroxyl-protecting group” is likewise known in general terms
and relates to groups which are suitable for protecting a hydroxyl group
35

against chemical reactions, but are easy to remove after the desired

chemical reaction has been carried out elsewhere in the molecule. Typical



20 heterocyclic carboxylic acids or sulfonic acids, and, in particular,
al koxy- carbonyl, aryl oxycarbonyl and especially aral koxycarbonyl groups.
Exam ples of such acyl groups are al kanoyl, such as acetyl, propionyl and
butyryl ; ara“%bﬂﬂ???*éuch as phenyl acetyl; aroyl, such as B@“ﬁ%?&”@ﬂﬁlfolyl;
25 aryl oxyal kanoyl, such as POA; al koxycar4mnyl, such as met hoxycar bonyl,

et hoxycar bonyl, 2,2,2-trichl oroethoxycarbonyl, BOC (tert-butoxycarbonyl)

and 2-iodoet hoxycar bonyl ; aral koxycarbonyl, such as CBZ ("carbobenz- oxy"),
4- met hoxybenzyl oxycar bonyl and FMOC, and aryl sul fonyl, such as 30 Mr.
Preferred ani nochpugtegiaups ajedoe abave-nemtioned wnsubstituted or substituterlaryknoc,

benzyl and acety| ., The term"hvdsoxyl -protecti roup"is |ikew se.known in
general terms. SRR acalOloutr LEher GRS RES ARG bR i paty S BB, o
hydroxyl group oPfheRQyroRfl-groRietiAg groQss biePRGt crilbial 8inteqREY afdrérmavae af ter
the desired chem cal reaction has been carried out el sewhere in the

nmol ecul e. 5Typi c apainafzaibe aesizaed chemiGizeadiavooraction Geqtience; iprgfesense ar e

o e S P 20 T b o il
hydr oxy - pr ot ecpy | 3t i
DO P RGPS b 5 T ISCOAT, A oo

gi ven to groupsnitmbemgoit paoluemepalfomyd Ueat-butyllénd asetyl) whdrerbenzizkamg! es  of
hydr oxyl - protectin roups are, inter alia, benzyl, 4-nmethoxybenzyl, p-

ni t r obenzoyl , pi%gugnhag%paﬁwlqﬂmrﬁferbeﬂ-y| and acetyl, where benzyl and
tert-butyllOare particularly preferred. 10 The conpounds of the formula | are
| i berated fromtheir functional deriva- tives - depending on the protecting

group used - forhecuMpdundsigTaneé fdrfiida | afé iberabsly ROFrPBRAUEhYtGE! JIrTEA or
per oric acid, but also using other 15 strong morg;m c acids, such as

hydrochl ori ¢ activesr dependirigeorathalpratectmggrooipgsaside- trraxarple asing stsonguch
as trichlor Oace%ﬁls?gégantg@r;eosﬁjsll; %rslfincg ?fk%sr ‘perchloric acid, but also using other

15 strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not always necessary. Suitable inert sol-

20 vents are preferably organic, for example carboxylic acids, such as acetic
acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also
alcohals, such as methanol, ethanol or isopropanol, and water. Mixtures of

C 25 the above-mentioned solvents are furthermore suitable. TFA is preferably
used in excess without addition of a further solvent, and perchloric acid is
preferably used in the form of a mixture of acetic acid and 70% perchloric
acid in the ratio 9:1. The reaction temperatures for the cleavage are ad-

vantageousiy between about 0 and about 50°, preferably between 15 and

30
30° (room temperature).
The BOC, OBut and Mtr groups can, for example, preferably be cleaved
off using TFA in dichloromethane or using approximately 3 to SN HCl in
35

dioxane at 15-30°, and the FMOC group can be cleaved off using an



such as benzene- or p-toluenesul fonic acid. The presence of an additional

I nert solvent is possible, but is not always necessary. Suitable inert sol
20 vents are“preferably organic, for exanple carboxylic acids, such as
acetic acid\ 34Z5uch as tetrahydrofuran or di oxane, E&THP005H0MR4 o
DMF,  hal ogenat ed hydr ocar bons, such as di4hkoronet hane, furthernore also

al cohol s, such as nethanol, et hanol or isopropanol, and water. M xtures of C
25 the above-nentioned solvents are furthernmore suitable. TFA is preferably
used in excess wthout addition of a further solvent, and perchloric acid is
pref erabl y usedappraxifeaiedy hiteH0% ﬁ?'idt'ﬁﬂ@f simeikwiareingcdietylamir®eher chi ori ¢

acid in the rat tenperatures for the cleavage are ad 30
vant ageousl y beb%i'ﬁ%?og{}?w):e%nﬁ'ggout 50, preferably between 15 and 30
(roomtenperature). The BOC, OBut and Mr groups can, for exanple,
preferably be cleaved off using TFA in dichloronmethane or using

appr oxi matel y 3Pmtesting49r0t.ips wiishdiapWaneeraovedbhdrogendiytinally-iCexample can be
cl eaved o u5|

2342 P /EP2005/ 009124 - t el 5
Lo 50% sol ut i on aﬁ%v ST @ratmr‘e?ﬁpﬁaﬁwiﬂmgrouafm e BRGSO

15-30. 5 Protec e[yy?‘n Qﬁquﬁ% (for
exanpl e CBZ, bgﬁg or tE eratlon 0 heﬁg)r% ﬁ%%gﬁ%&h%ﬁg%%he
oxadi azol e der hyd:togea ihltlee prdgencarcflzecatalyay (fdr exdmpleca nobiemietal dayalyst,
treatment with hydrogen in the presence of a catalyst (for exanple a

nobl e- net al cat QP%?SPE'@%W“&SQ éﬁlWY%ﬁmgo%maéﬁamnp geitt , such

o, acbonO S okl YL ShL D Fand oo PeETIG, BB, o,

such as DMF. Thelcohitfl, @UER @syhicthans! Geaanbl, br eiites GuthlasDMR TR at ur es
bet ¥®en about 0 and 100 and pressures bet ween about’ 1 and 200 bar,

preferably at 1Bmegwom i5-gemepally cawled@éml%pera@tﬂresmmzn @Mupo
fsgffr:tegs wel T, f fd 100°% W& présgtrz]re% bte :eL(e)r%)a {.:F'1 d%cpgar pré)freraﬁ ammoni um
15 20-30° and 1-10 bar. Hydrogenolysis of the CBZ group succeeds well, for
example, on 5 to 10% Pd/C in methanol or using ammonium formate
(instead of hydrogen) on Pd/C in methanol/DMF at 20-30°.

20 Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, tri-
fltuoromethylbenzene, chloroform or dichloromethane; alcohols, such as

C 25 methanol, ethanol, isopropanol, n-propano!, n-butanol or tert-butanol;
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or
dioxane; glycol ethers, such as ethylene glycol monomethyl or monoethyl
ether or ethylene glycol dimethy! ether (diglyme), ketones, such as ace-
tone or butanone; amides, such as acetamide, dimethylacetamide, N-

%0 methylpyrrolidone (NMP) or dimethylformamide (DMF); nitriles, such as
acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQ}; carbon disul-
fide; carboxylic acids, such as formic acid or acetic acid; nitro compounds,
such as nitromethane or nitrobenzene; esters, such as ethyl acetate, or

35

mixtures of the said solvents.



(i nstead of hydrogen) on Pd/C in methanol/DW at 20-30. 20 Exanpl es of
suitable inert solvents are hydrocarbons, such as hexane, petroleum ether,
benzene, toluene or xylene; chlorinated hydrocarbons, such as

t ri chi or oet h'WOS24@6/032342- di chl or oet hane, tetrachl or onet hane, PET/EP2005/009124

f I uor onet hyl benzene, chl orof orm or di chl arggmet hane; al cohols, such as 25
nmet hanol , et hanol, isopropanol, n-propanol, n-butanol or tert-butanol;

et hers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or
di oxane; glycol ethers, such as ethylene glycol nononethyl or nonoet hyl

et her or et hyl eketegs scaolbeobamﬁed émmmplegwng)acehetamber usingiNa@Hare 30
tone or butanon m de uch acet t hyl acet am d

met hyl pyrrol i do%@f {s%'r walergiy P H’Piﬁf@j B@’@Dﬁ)‘er\'{'ﬂﬁ Vreésbe%‘é’ﬁgﬂ Ois
acetonitrile; sylLfqypees, such as di et hyl sul foxi de (DVSO); carbon disul -
fide; carboxylic acids, such as formc acid or acetic acid; nitro conpounds,
such as ni_tronet hane or nitrobenzene; esters, such as ethyl acetate, or 35
m xtures 8f the said sol vents. WO 2006/ 032342 PCT/ EP2005/ 009124 -42 Esters
can be saponi f | Etge aginqgravpscan furthgrmete be agyliatedin a spaventeod mannﬁm in

wat er, water/TH / n r

Free anino_ar oupsho AT PR RITHETE el GRAF AR WhS B e tfacdly °
using an acid cbu@éutd@d%kﬂrﬁandéldieegétealmm@ d:@l-@%ﬂ adVarbadddustyed or
substituted al kyl halide or reacted with advant ageously in
an inert sol ventn as ingit a@vemtclsudnamm«n@rmthanﬁoaﬁ'dﬂlband@rummqop@s 10 ence
of a basel0such as t ridine, at Ie at ure

o 430, Phar rmedte Phabash sUcrhs inthUiANTGE Bk YRR, BLIS PGSR REGVER" { he
fornula | can begdiggd +3fetheir final non-salt form On the other hand, the
preent invention also relates to the use of

Pharmaceutical salts and other forms

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

20 by procedures known in the art. Pharmaceutically acceptable sait forms of
the compounds of the formula | are for the most part prepared by conven-
tionat methods. If the compound of the formula | contains a carboxyi group,
one of its suitable salts can be formed by reacting the compound with a

C 25 suitable base to give the corresponding base-addition sait. 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

%0 organic bases, such as piperidine, diethanolamine and N-methylglutamine.
The aluminium salts of the compounds of the formula | are likewise
included. In the case of certain compounds of the formula |, acid-addition
salts can be formed by treating these compounds with pharmaceutically

35

acceptable organic and inorganic acids, for example hydrogen halides,

such as hydrogen chloride, hydrogen bromide or hydrogen iodide, other



t hese conpounds in the formof their pharmaceutically acceptable salts,

whi ch can be derived fromvarious organi c and inorganic acids and bases 20
by procedur eWOK66#32342 t he art. Pharmaceutical |y accept abl BCTEPR005:809124 of

t he conpounds of the fornula | are for thegmost part prepared by conven-
tional nmethods. If the conmpound of the fornula | contains a carboxyl group,
one of its suitable salts can be fornmed by reacting the conpound with a 25
suitabl e base to give the correspondi ng base-addition salt. Such bases are,
for exanpl e, al kunérahacids angddrosespendingsdiisdharegiosuctsas sulfgtdr pitiate or sodi um

hydroxi de and |ithiym hydroxi de; al kalipe earth netal_ hydroxides, such as
bari um hydr oxi ch%ﬁfa‘%%%Epﬁﬁ?ﬁ%‘r@}q ﬁk‘,yp zﬁ“@ﬂpnﬁﬁ’t’y ulfon gﬂé guehasoy for

exanpl e pot assi %rﬁﬁ peorel LaSreraiad, .0 ni ¢ bases,
such as pi peri d?fﬁea?'bgl et aﬁ’gﬁ&g'lm nehg%&lrﬁ- rre{ hg'ﬁ%‘? ut a#ﬁﬁﬁéﬂ_e, g@ﬁe al'um ni um
salts of the coorgamiglacids andecdrrsponding salts thekenfj such agatedts! trifidordohe case
of certaiR conpounds of the fornmula I, acid-addition salts can be forned by

treating these aetigiatadrale(maleate. fEeinate fitrgtezbenzealft sdieylale @8- and

I norgani ¢ aci ds 0, e ' . r ride,
hydr ogen brom dtéa‘fgré’h“%‘%ggi &n ﬁ%f@gﬁpbﬁﬁéﬁr’%@ﬁ%w 8%%’1%8%%%9%@100 9124
-43 mineral aci galtptthe@ongsaits afans fbrinsuls heictade thafiloding dckhdte, nitrate
or phosphate and the like, and al kyl - and nonoaryl sul fonates, such as

et hanesul f1 gnat eadipgta, @iginale, anginsten a3paaEate: henapatenheszengaulionate 5 or gani c
aci ds and1@orregpongdi sal thereof . suc s, acetate, . trifluoro- acetate,

tartrate, nal eaf%sy%ﬂgﬁibf%{"t@?e'a'wlﬁ%eP{%F@oﬁf‘am@apﬁaﬁhﬁ@?’ %TBPQr'bate and
the |ike. Accor gifsHat m|@§wm lchicre b Eciftated Q,Pb h&he-sal ts of

t he conpounds of the ?'orrru a I' include thesgl(p)%c?égvﬁ ﬂg:ﬁt‘%gzga e,%aedi pat e,

al gfat e, ar gi nprapiorate adighiconates ditndregehenzspihate) | divittabeniateb dogéaytie) |

capryl ate, oh oftlAS: eHeaPswianals, Lirarate, GABCIEiRts HiRR e SidpPRREe.

di gl uconatié, di py{liQaaNRORSREAGSE, iutbhaf YlAridte, JlPdsiophosphate, hemi-
succinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesuifonate, iodide, isethionate,
isobutyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

20 metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, phthalate, but this does not represent a restriction.

25

C Furthermore, the base salts of the compounds of the formula I include
aluminium, ammonium, calcium, copper, iron(lll), iron{l}), lithium, magne-
sium, manganese(lll), manganese(ll), potassium, sodium and zink salts,

30 but this is not intended to represent a restriction. Of the above-mentioned
salts, preference is given to ammonium; the atkali metal salts sodium and
potassium, and the alkaline earth metal salts calcium and magnesium.

Saits of the compounds of the formula | which are derived from pharma-
ceutically acceptable organic non-toxic bases include salts of primary,

35 secondary and tertiary amines, substituted amines, also including naturally

occurring substituted amines, cyclic amines, and basic ion exchanger res-



sul fate, ethanesul fonate, fumarate, galacterate (fromnucic acid), galactu
15 ronate, glucoheptanoate, gluconate, glutamate, glycerophosphate, hem -
succi nate, hem sul fate, heptanoate, hexanoate, hippurate, hydrochl oride,

hydr obr om dewdwdéeia de, 2-hydroxyet hanesul fonate, i odi dectiERbdigeiake,
| sobutyrate, |actate, |actobionate, nalate,, nal eate, nmal onate, nmandel ate, 20

nmet aphosphat e, net hanesul fonate, nethyl be‘n%)ét e, nonohydrogenphos- phate,
2- napht hal enesul fonate, nicotinate, nitrate, oxalate, ol eate, pal np- ate,
pecti nate, persulfate, phenyl acetate, 3-phenyl propionate, phosphate,

phosphonat e, ph ' ngt S | G ATNR- . C
Furthernore, t hgﬂ%g@é&sagﬁl é %gm%%%gﬂpﬂghﬁéﬁa é? ?ﬂaero?’gﬁf‘g’ ?“?‘ﬁ’%r D%E

al um ni um anmodibenzylethylenediaming trenzatiing), ldigyclohiexyldnhine, dietthanok nagne-
sium manganese(ll1), man(lgan_eseﬁl 1) POt assium sodium and zink salts, 30

but this is not amirdrdiethyiamingp2«iethylamipeethanst,iZdimethylemine@barchent i oned

ot assi b ana. EMATIEHIEN HASRRALIE, N8y InoRrois! RrehRpiperdifs, ™ &0
of the conpoundgufaniife, §IoEa3amine, Wtishehgdetydnying, isbpropyiahine; ligeut i cal |y

accept abl e organi c non-toxic bases include salts of prinmary, 35 secondary
and tertiary anca®e, lysing meglumine N-mathylaDgiucanined magpheline, pipgrazinecur ri ng
substituted am nes,. cyclic amnes,. and basi c ion _exgchanger. res.

2006/ 032342 PCTPESISHS RSMANG TRInE,Crocate, eLEmes o MECBTGTie; Tigioancls

caf feine, chlor : ki ' L nindi : %t _
(benzat hi iy, Ty oHEy il Hinody ining Erepyaiine 81d My doy

2- di et hyl am noemathglimethytimieeH(iromethamineg niblit, this istriohintended & represent a

et hyl enedi am ne, N-.et hyl norphol i ne, N-ethyl pi peridine, glucam ne,

gl ugasani ne, hi §?$tHF'|‘@%,/- hydr abani ne, isopropylanine, |ido- caine, |ysine,
nmeg I ne, N-nethyl-Dglucam ne, norpholine, piperazine, piperidine,

pol yam ne resins, procaine, purines, theobrom ne, triethanol- am ne,
triethyl am ne, Odmpdundsastithe formiulan of thepresentirention Which cantain basic

15 nitrogen-containing groups can be quaternised using agents such as
(C1-C,)alkyl halides, for example methyl, ethyl, isopropyl and tert-butyi
chloride, bromide and iodide; di(C,-C4)alky! sulfates, for example dimethyl,
diethyl and diamyl sulfate; (C1o-C1s)alkyl halides, for example decyl, do-

20 decyl, lauryl, myristyl and stearyl chloride, bromide and iodide; and aryl-
(C+-C4)alky! halides, for example benzyl chloride and phenethy! bromide.
Both water- and oil-soluble compounds of the formula | can be prepared
using such salts.

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-

30
rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-
amine, hut this is not intended to represent a restriction.
The acid-addition salts of basic compounds of the formula | are prepared
35

by bringing the free base form into contact with a sufficient amount of the

desired acid, causing the formation of the salt in a conventional manner.



10 met hyl ) met hyl am ne (tronetham ne), but this is not intended to represent
a restriction. ~ Conpounds of the fornula |I of the present invention which
contain basic 15 nitrogen-containing groups can be quatem sed using agents
such as (C WO/ 0R¥M2hal i des, for exanple nethyl, ethyl, PEGEPHIGHOURY
tert-butyl chloride, brom de and iodide; .44 (C -C4)al kyl sulfates, for
exanpl e dinmethyl, diethyl and dianyl sulfate; (Clo-Cl18)alkyl halides, for
exanpl e decyl, do 20 decyl, lauryl, nyristyl and stearyl chloride, brom de
and iodide; and aryl- (C -C4)al kyl halides, for exanple benzyl chloride and
phenet hyl br om Tibe freBdidsevrebe regehayatedshy btihgingdhe sattdermintoentastnul a |

can be prepared _using such. salts. 25 The above-nentione har maceut i cal
salts which ar eWBH @fﬁ?eeﬁ‘ql f?ﬂ?ﬁfﬁlg thefere base i’}?PPUB?WéRf@ﬁ] Qg"li‘,neée-gw €8,
citrate, fumara LS h SHGRks | : i de,
hydr obr om de, iééﬁl onat e, ﬁé‘n%%%‘@%ﬁ%e@?‘gmﬁr% E@&émﬁéggﬁ‘gﬂﬁe,
phosphonate, pithekadforitts retipent toheertaiatphysicibpropenties, stichfaat solubility in

sul fosal i §yl ate, tartrate, thiomal ate, tosylate and troneth- am ne, but this
i s not i nt endedP@lar selyepts: fer thequspeses pldhe inventian, howeyer itoa salis othesf basi ¢

"m0 contact i virecatopedTErERfcie nis SRR (L0Si ng The

formation of the salt in a conventional manner. WD 2006/ 032342
PCT/ EP2005/ 009124 -45 The free base can be regenerated by bringing the salt
forminto cont ads mentidmed, thespharmhdesticaly agcapiablerbasebadditiom salts ohthent i onal

manner. THB free base fo msH,diff rrin.a certain respect fromthe

cor respondi ng sﬁ?‘f‘p?w%o{sthf QF’EUE hareforraed with metals. Pt amines, sure 28
properties, suchyag ﬁﬁb!ébénfd hikalifle cBRhFhetaft ¥E8gaNId ShirdiC Prévepedets t he
mv@tlon, however, the salts other- w se correspond to the respective free

base™f or ms t her ad sodiamirpotassien, mageesibar and caltiura | Preferced ptgdrie amines
base-addition salts of the L . . .
are N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanol-

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

The base-addition saits of acidic compounds of the formula | are prepared
by bringing the free acid form into contact with a sufficient amount of the
20 desired base, causing the formation of the salt in a conventional 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 manner. The free
acid forms differ in a certain respect from the corresponding salt forms
C 25 thereof with respect to certain physical properties, such as solubility in
polar soivents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free acid forms thereof.

If a compound of the formula | contains more than one group which is

%0 capable of forming pharmaceutically acceptable salts of this type, the for-
mula | also encompasses multiple salts. Typical multiple sait forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochioride, but this is not intended to rep-

35

resent a restriction.



10 conpounds of the formula | are fornmed wth netals or am nes, such as C

al kali nmetals and al kaline earth netals or organic amnes. Preferred netals
are sodi um potassium nagnesium and calcium Preferred organic am nes are
N, N - di benzyWéx2444/633%2i ani ne, chl oroprocai ne, choline, di ePEEEBROOIHONM ne,

et hyl enedi am ne, N-nethyl -D-gl ucam ne and 4g ocai ne. The base-addition salts
of acidic conpounds of the fornula | are prepared by bringing the free acid
forminto contact with a sufficient anount of the 20 desired base, causing
the formation of the salt in a conventional manner. The free acid can be
regener at ed by Withhisigagd ththat statetl @abovenit cao det saen that the tenmdphdrmadeu-

I solating the f{. acid i ,n.vetE]tionaI manner ., The free acid forns

Gitfer in a cer gAY 2Sptable sAEni He RIGeRRIRECHen &1akendp fean 28 t her eof
W th Tespect t oa6id APodBHARh RIRES! £ SomBHGd BF (RN thE roRf!
ﬁ of the I t

sol vents; for the purposes venti on, however, € salts other- w se

correspond to tbkonespits salts ihpaetiautadif tis salt foven enpartSiinproved phzpoand of
the fornuPa | contains nore than one roup which is capable of form n?
phar maceut i cal | fokipetippeapestienph she aclivg ngregdient eemapaad willh the fregfagn o

enconpasses nul : . ' | 1 ncl , r
exanple, bitart {rHaeto %&Ngﬁé@zefdé%%&rﬂu%rg%% %Jﬁﬁé‘g‘f‘&%{cﬂ@e '%dméf%gt e,

di sodi um and t r ehyliér OTHe phameacdutically) a8ceftablet saltopmdsidhé actie® ingfbdiensent a
restriction. WO 2006/ 032342 PCT/ EP2005/ 009124 -46 Wth regard to that

stat ed above, i taraBoRroyisienthimactivenageasgient fonthedinst lime:withualdesirédept abl e
salt" in ffe preﬁent C nnqiction I,s ta eR({.@ rrfﬁn an_,active in‘%{e I ent which
conprises a corTB BRI E:RrBPﬁGYM’ i go ?\(ﬁgag'leréﬁg%n %s, in
particul ar if tRighshitelinfl@érntd SR Phafha aﬁﬁugaﬁmsca«&wa Fediéperties
on e active ingredient conpared with the free formof the d&ctive

i ngredi ent or awthoespectdalits therapeotic effcanytin Hee bady.edi ent used earlier.

The pharnaceutically acceptable salt formof the active ingredient can also
provide this active ingredient for the first tine with a desired

15 Owing to their molecular structure, the compounds of the formula | can be
chiral and can accordingly occur in varicus enantiomeric forms. They can
therefore exist in racemic or in optically active form.

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

C 25 as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture

by reaction with an optically active resolving agent. Examples of suitable
30 resolving agents are optically active acids, such as the R and S forms of

tartaric acid, diacetyitartaric acid, dibenzoyltartaric acid, mandeiic acid,

malic acid, lactic acid, suitable N-protected aminc acids (for example

N-benzoylproline or N-benzenesuifonylproline), or the various optically
35 active camphorsulfonic acids. Also advantageous is chromatographic

enantiomer resolution with the aid of an optically active resolving agent



10 pharnmacokinetic property which it did not have earlier and can even have
Ca positive influence on the pharmacodynam cs of this active ingredient

wWith respect to its therapeutic efficacy in the body. 15 OMng to their

mol ecul ar stV B232he conpounds of the formula | can bePC'EWP?-‘!QIS"O’éﬁi&‘ can
accor di ngl y occur in various enantioneric4prns. They can therefore exi st
in racemc or in optically active fgorm 20, Since the pharmaceutical activity
of the racemates or stereoisomers of the corrpounds according to the
invention may differ, it may be desirable to use the enantionmers. In these
cases, the end 6ebmplerdlembenzeylphe@ylgbrcm @Eﬁ‘sm&arﬁﬂw@&)@ﬁ@thed into

O T BB ag Sl io® o AT AT AT B P "
case of racem Cm‘?rﬁbﬁiﬁ.s.ed @h@ﬁﬁ Q‘élmlﬁtafﬁlé’ efdgdﬁfbrfth%;ﬁdggésérhﬁ 466e0l or

reaction with an optically acti Vg«:esol ving agent l'es of surtable 30
resol vi ng_agent aicahehcc)pmlueail mixtares| secraas,dor examp!easheixaaeﬁsamdp@cblbr ns of
tartar|c§0|d di rtarlca di be Itartarlc acid, mandelic acid,
malic acid, | ac??‘% %’tﬁ"taﬁlﬂf%"l\ﬂlﬁ é‘n no acids (for exanpl e

N- benzoyl proI I ne or N— benzenesul f onyl proI ine), or the various optically 35
active canphorsul fonic acids. Al so advantageous i s chronmat ographic

enant i omer r esoThéiimventiohifutthermaord refates tofid gsd b campounds ae«:dmlnwoagent WO
20061032342 PCT/ EP20051009124 -47 (for exanpl e dini trobenzogﬂ{)henyl gl yci ne,

cel I ul oseéta ri acen@ e msresif kdaimsit27y in combinstiopyyival/least ere Birtheri ral | y
derivatis nmet b|||sed on silica gel). Suitable

el uents for thuaéﬁﬁ%wﬁﬁﬁfgfagiﬁﬁ§8 [f%or 5 al coholic sol vent m xtures, such
as, for exanple, hexane/isopropanol/ acetonitrile, for exanple in the ratio
82:%: 3. The invention furthernore relates to the use of conpounds according

to “ne or noreThe fd@ithenmedicamhent actvirignedients avet prefarablyessiected ffam thier 10

medi canent active i n%

group t eantt?hrombohcs antiarrhythmics, contraceptives, phospho-

15 diesterase V inhibitors.

The antithrombotic is preferably selected from the group the vitamin K
antagonists, heparin compounds, thrombocyte aggregation inhibitors,

20 enzymes, factor Xa inhibitors, factor Vlla inhibitors, other antithrombotic
agents, blood platelet glycoprotein receptor {lib/llla) antagonists, throm-
boxane antagonists, thrombocyte adhesion inhibitors.

C 25 The vitamin K antagonists are preferably selected from the group dicou-
marol, phenindione, warfarin, phenprocoumon, acenocoumarol, ethyl bis-

coumacetate, clorindione, diphenadione, tioclomarol.

The heparin compounds are preferably selected from the group heparin,

30
antithrombin 1}, dalteparin, enoxaparin, nadroparin, parnaparin, reviparin,
danaparoid, tinzaparin, sulodexide.
The thrombocyte aggregation inhibitors are preferably selected from the
35

group ditazole, cloricromen, picotamide, clopidogrel, ticlopidine, acetyl-



e ——————

C The further nedi canent active ingredients are preferably selected fromthe
group the antithronbotics, antiarrhythmcs, contraceptives, phospho 15

di esterase V inhibitors. The antithronbotic is preferably selected fromthe
group the vitam n K antagonists, heparin conmpounds, thronbocyte aggregation
inhibitors, 20 enzynes, factor Xa inhibitors, factor VIla inhibitors, other
antithronbotic agents, blood platelet glycoprotein receptor (Ilb/Illa)

ant agoni sts, throm boxane antagonists, thronmbocyte adhesion inhibitors. 25
The vitamin K antagonists are preferably selected fromthe group di cou-
mar ol , pheni ndi one, warfarin, phenprocounon, acenocoumarol, ethyl bis-
counmacet ate, clorindione, diphenadione, tioclomarol. 30 The heparin
conpounds are preferably selected fromthe group heparin, antithronbin I1I
dal teparin, enoxaparin, nadroparin, parnaparin, reviparin, danaparoid,
tinzaparin, sul odexide. The thronbocyte aggregation inhibitors are
preferably selected fromthe 35 group ditazole, cloricronen, picotam de,

cl opi dogrel, ticlopidine, acetyl WD 2006/ 032342 PCT/ EP2005/ 009124 -48
salicylic acid, dipyridanole, calciumcarbassal ate, epoprostenol, indo-
bufen, iloprost, abciximb, tirofiban, aloxiprin, intrifiban. 5 The enzynes
are preferably selected fromthe group streptokinase, alte- plase,

ani strepl ase, urokinase, fibrinolysin, brinase, reteplase, saruplase. The
ot her antithronbotic agents are preferably selected fromthe group
defibrotide, desirudin, lepirudin. 10 The thronboxane antagonists are
preferably selected fromthe group ramatroban, equal en sodium seratrodast.
15 The antiarrhythm cs are preferably selected fromthe group a) chinidin,
di sopyram de, ajnmaline, detajm um



b) lidocaine, nexiletine, phenytoin, tocainide, c¢) propafenone, flecainide,
20 d) nmetoprolol, esnolol, propranolol, atenolol, oxprenolol, e)

am odarone, sotalol, f) diltiazem verapaml, gallopan1| adenosi ne,

orci prenal i n®O 98¢/ um 25 h) cardiac gl ycosi des. ~ TRETEFANSHEU | \es
are preferably selected fromthe group des#igestrel, nedroxyprogesterone
acetate, levonorgestrel, etonogestrel, norethisterone enantate. 30 The PCE
Vinhibitors are preferably selected fromthe group a) sildenafil

(\/agra(r)) tadal af | Oall vardenafl (Levitra(r)), b) the

conpounds of théalﬂféﬁ*'ﬁlﬁ%ﬂl y&w Bacalgiupprahassalate. W@OQBIW%Z
PCT/ EP2005/ 0091 9 10 R, R2 each,
i ndependent |y oﬁ %ﬁeﬁgﬁaﬁge&ﬁ‘%b h%,baﬁ: Q@fpr@i"ﬁlﬁrﬁgﬁ R and R2

t oget her al so denote al kyl ene having 3-5 C atons, -O CH2-CH2-, -CH2-0O CHzZ-,
-OCH2-O or -0OCH2-CH2-0-, 15 x denotes nono-R7-substituted R4, R5 or R6,

R denotes ] i neafd herergymestare pipiejablysairgied from the grospdtieptokinase, alte-

plase, anistreplase, urokinase, fibrinolysin, brinase, reteplase, saruplase.

The other antithrombotic agents are preferably selected from the group
defibrotide, desirudin, lepirudin.

10
The thromboxane antagonists are preferably selected from the group

C ramatroban, equalen sodium, seratrodast.

15 The antiarrhythmics are preferably selected from the group
a) chinidin, disopyramide, ajmaline, detajmium,
b) lidocaine, mexiletine, phenytoin, tocainide,
c) propafenone, flecainide,

20 d) metoprolol, esmolol, propranolol, atenolotl, oxprenolol,
e) amiodarone, sotalol,
f) diltiazem, verapamil, gallopamil,
g) adenosine, orciprenaline, ipratropium,

C 25 h) cardiac glycosides.

The contraceptives are preferably selected from the group

desogestrel, medroxyprogesterone acetate, levonorgestrel, etonogestrel,
30 norethisterone enantate.

The PDE V inhibitors are preferably selected from the group

a) sildenafit (Viagra®), tadalafil (Cialis®), vardenafil (Levitra®),

b) the compounds of the formula | described in WO 99/55708
35



whi ch one or two CH2 groups may be replaced by -CH=CH groups, 20 R5 denotes
cycl oal kyl or cycl oal kyl ai kyl ene having 5-12 C atons, R6 denotes phenyl or
phenyl et hyl es COOH, COOA, CONH2, CONHA, CON(A) 2 5 ho.

denotes al ky}v a\giaﬁ’g% to 6 C atons and Hal denotes F, O, Pg’rr or Isfogéﬁ‘ﬁ/ or
physi ol ogi cal | y acceptabl e salts and/or sofQates thereof, 30 c) the
conpounds of the fornmula | described in WO 99/28325 35 WD 2006/ 032342

PCT/ EP2005/ 009124 -50 R3 R2 HN(CH2)n 9 5 RL/ NR4A Nj~ X S in which 10
R, R2 each, independently of one another, denotges-H, A or Hal, where one of
the radicals R or R2 is always ;e-, H CR e t oget her al so denote

al kyl ene having 3-5 C atons, R3, Rél/@ld, pgndent |y of one anot her,
denote HL A, OH, OA or 15 Hal, HI8 and R4 ther al so denote al kyl ene
having 3-5 C atons, - -OCH2-O dr -OCH2-CH2-O, X denotes
nmono- R7- substituted R RS denot es IRMear or branched al kyl ene
having 1-50 C atons, | two CH2 groups may be replaced by

- CH=CH

ST N7 X
in which
10 R' R® each, independently of one another, denote H, A, OA, OH or
Hal,
R'and R* together also denote alkylene having 3-5 C atoms,
C -0-CH,-CH;-, -CH-O-CH;-, -O-CH,-O-or
-0-CH;-CH;-0O-,
v X denotes mono-R’-substituted R, R® or R®,

R* denotes linear or branched alkylene having 1-10 C atoms, in
which one or two CH, groups may be replaced by -CH=CH-
groups,

20 R® denotes cycloalky! or cycloalkylaikylene having 5-12 C
atoms,

R® denotes phenyl or phenylmethyl,

R’ denotes COOH, COOA, CONH;, CONHA, CON(A); or CN,

C 25 A denotes aikyi having 1 to 6 C atoms and

Hal denotes F, Ci, Bror|,

and/or physiologically acceptable salts and/or solvates thereof,

30 ¢) the compounds of the formula | described in WO 99/28325

35



groups, or -C6Ha-(CH2), , 25 R6 denotes cycloalkylalkylene having 6-12 C
atons, R7 denotes COON, COOA, CONH2, CONHA, CCN(A)Z or CN, A denotes al kyl
havrng | to Hal denotes F, C, Br or I, 30 md and
n denotes O, %Oz'g%’gﬁg and/ or physi ol ogically accept abl e %gﬁéﬂﬁétﬁ

sol vates thereof. 35 Preferred antithronbebles are furthernore the bl ood

pl atel et glycoprotein receptor (Ilb/llla) antagonists, which inhibit blood
pl at el et aggregati on. WD 2006/ 032342 PCT/ EP2005/ 009124 -51 Preferred
conmpounds are described, for exanple, in EP 0 623 615_131 on page 2 or in
EP O 741 133 A2, page 2, line 2, to page 4, |i#ae-~56 R3 The invention
furthernore relates to nedlcanents i\Si ng MX] (4- chl or ophenyl
)]-2-N-{[ 4-(3-oxonor phol in»n4-yl h,eﬁw{a)n(z4- hydr oxy-

pyrrolidine-1, 2-di car boxa r phar mace eal |y usabl e derivatives,

sol vates, salts and stereoi soners fthereof, incluging m xtures thereof in al
rati os, a a further nedic Nve i ngredif®nt sel ected fromthe group
10 the antlthronbotlcsg contraceptives, phosphodi esterase V
Cinhibitors. Preferred gro further medi cament active ingredients
are those 15 described abo Théke ccefmpositions can be used as nedi canents
i n human and veterinary nmedi ci ne. 20 Pharnmaceutical formul ations can be
adm nistered in 5h form of dosage wunits which conprise a predeterm ned
anount of activ di ent per dosage unit. Such a unit can conprise, for

exanpl e, 0,5 ng F&’C’R1 9. PRe8th, independently of one another, denote H, A or Hal,

where one of the radicals R' or R® is always = H,

C R'andR* together also denote alkylene having 3-5 C atoms,
R’ R* each, independently of one another, denote H, A, OH, OA or
15 Hal,

R’and R* together also denote alkylene having 3-5 C atoms,
—O-CHz—CHz-, —O-CHz—O- or

-0-CH,-CH;-0O-,
X denotes mono-R’-substituted R® or R®,

20 R® denotes linear or branched alkylene having 1-10 C atoms, in
which one or two CH; groups may be replaced by -CH=CH-
groups, or
-CsHa~{CH2)mm-,

c 25 R® denotes cycloatkylatkylene having 6-12 C atoms,

R’ denotes COOH, COOA, CONH,, CONHA, CON(A); or CN,
A denotes alkyl having 1 to 6 C atoms,
Hal denotes F, Ci, Bror |,

30 m denotes 1 or 2 .and
n denotes 0, 1, 2 or 3,
and/or physiologically acceptable salts and/or solvates thereof.

35 Preferred antithrombotics are furthermore the blecod platelet glycoprotein

receptor (lib/llla) antagonists, which inhibit blood platelet aggregation.



25 erably 1 ng to 700 ng, particularly preferably 5 ng to 100 ng, of a com
pound according to the invention, depending on the disease condition

treated, the adm nistration and the age, weight g0 of
t he patient, Wﬁ%ﬁg“‘rz?r%zceut ical formul ations can be adm ni st mme 30

f or m of dosage units which conprise a predelernined amount of actlve
I ngredi ent per dosage unit. Preferred dosage unit formnul ations are those
whi ch conprise a daily dose or part-dose, as indicated above, or a corre-

ceutical’ 1 or mul Sepisnedsormou B8 dektrbad feiskatipic ik B BRRALETR oh 1 o

35 generally kn | f 2
PCTT EPo0o5) b0o: H0e' g’ AER UV AR YN Bag8 ) find, ¥ @gﬁgﬁeﬁﬁg& ed for

adm nistration via any desired suitable nethod, for exanple by oral

luding b tal | op! |
buccal . Supl | no e IBYSTHERAHERHAPIE releipa p madeambeisamroas g ot i ng

pubct v, smngn g1 53Ry TN AR o
phar maceut i cal @ytrobdnnei’oﬁ-cﬁoxaﬂsbkan:dmam}m pbatrhacewtically esablgrdativenitvesy t h

the excipient(s) or adjuvant(s). 10 Pharmaceutical fornulations adapted for
oral adni ni st r aPhatessals andderesisnresrsdharect dpaluging tintures tharaof 4z allf or

- aqueoug or niRSh AR rfer pREHC DR p OB Hon OB Ingf " O1®

oi | -in-wat Qr ||%dnﬁﬁ%rﬁb@ﬂ§s Qntidfrh Es,| dortdceptitied, prRRphsdiesteraddys, for
exanple, in the case of oral admnistration in the formof a tablet or

cap e, the actnhigitonsgr edi ent conponent can be combined with an oral, 20
non™oxi ¢ and pharnmaceutically acceptable inert excipient, such as, for
exanpl e, ethanol, glycerol, water and the like. Powders are prepared by

commi nuting the
Peet iwpi 4 roliBs & Bd fuitled middifarfipAradiie iRbiddignts'arkthdee

phar maceut i cal comm nuted I n simlar manne
described above.

These compositions can be used as medicaments in human and veterinary
medicine.
20

Pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per

dosage unit. Such a unit can comprise, for example, 0.5 mgto 1 g, pref-
c 25 erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

pound according to the invention, depending on the disease condition

treated, the 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

%0 ingredient per dosage unit. Preferred dosage unit formulations are those
which comprise a daily dose or part-dose, as indicated above, or a corre-
sponding fraction thereof of an active ingredient. Furthermere, pharma-
ceutical formulations of this type can be prepared using a process which is

35

generally known in the pharmaceutical art.



25 exanpl e, an edi ble carbohydrate, such as, for exanple, starch or
mannitol. A flavour, preservative, dispersant and dye may |ikew se be
present. Ca produced by preparing a powder m xtuyre as described
above 30 and #ﬁ%ﬁg&éhaped gel atine shells therewith. Qi Q& 24Hgoo124

| ubricants, such as, for exanple, highly-9sperse silicic acid, talc,
magnesi um stearate, cal- ciumstearate or polyethylene glycol in solid form
can be added to the powder m xture before the filling operation. A

di si ntegrant or _sol ubiliser such as, for exanp|e, ar-agar, calcium
carbonate or so@?‘@ﬁ’@ﬁ?%i@,’“ IRRR/Can R%\ﬁ‘fég{&f%ééggﬂmﬁﬁgﬁ?@léﬂa Y i nprove
the availabilit { . i I en. WO
2006/ 032342 PCT}'I’EE%%E%%@%Q&‘?@S@ rﬁéﬁﬁ? Pg%rglﬁ?%@?gg’g‘cgfspﬁe%@g’g’ér v,

sui t abl e bi nder gual)ulectal andsal atogichl Sincludirgbacdal, sublingull astrasderaal),

| i kew se be incorporated into the m xture. 5 Suitabl e binders_include
starch, gel ati n¥agingl of parestryal Gncluding subcutaneousy nifanausllare byevenous

Coc e for o M hERRTRATE CHSTSIEh Fmypatafton BEAIRR A B0
car boxymet hyl cebkaderses kBohiah e pRBrrahy&ERlcal Hﬂgﬁ? foraddanmpie, tarkiBininglite

| ubricants used in these dosage forns include sodium ol eate, sodium 10

st earat e, magnedclive ingsedientwith doe excipient(sdoe adisyant(sj.acet at e, sodium ¢
chloride and the like. The disintegrants include, w thout being restricted
thereto, starch, nethylcellul ose, agar, bentonite, xanthan gum and the I|ike.

The tabl et'd ar e phariubatfsh RtmuiQioRadRhey 16 GRRGHRMhiSr AT Ban XL Ur e, 15

granul ating or dry-pressing the mxture, adding a lubricant and a disinteg-
ran nd pressi agmihisterad iassaparatermitspsacty astfablkgampled apsdies ontablets i s
preged by m xi ng the conpound conm nuted in a suitable manner with a

di l uent or a ba®8WUSES Ak %SQBHKP@,S U FYSBROFOAAIT FAUPRYS G BPHASHECUEch 20

as, for exanpl ey; bgx: a J 1 : ' ol yvi nyl -
pyrrolidone, a yﬂfsi?él g?%ﬁf%%%%n?&&?gh%gh% (?‘?att %xlé%%{j%,HngP Q%PIP n, an
absorpti o %accelhettat-proil Baeil emduisiops. exanpl e, a quaternary salt, and/or an

Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
20 non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
C 25 example, an edible carbohydrate, such as, for example, starch or mannitol.

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

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shelis therewith. Glidants and lubricants, such

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

35

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

ment after the capsule has been taken.



 —————— e
absorbant, such as, for exanple, bentonite, kaolin or dicalcium phosphate.
25 The powder m xture can be granul ated by wetting it with a binder, such
as, for exanple, syrup, starch paste, acadia nucilage or solutions of
cel l ul ose owOpwbsemB42nmaterials and pressing it through a PCEEP200580HTR4
alternative to granulation, the powder nmiggure can be run through a
tabl eting machi ne, 30 giving | unps of non-uniform shape which are broken up
to formgranules. The granules can be |lubricated by addition of stearic
acid, a stearate salt, talc or mneral oil in order to prevent sticking to
the tablet casting nmoulds. The lubricated m xture is then pressed to give

tablets. The active. ingredi-. ents can also he copbined wth a free-flow ng
i nert exci pi ent ‘rhﬁ ff'98,n|?g§35$%95Bﬂcﬁﬁaébt?r‘-ytapﬁe inders. Jubrigants apd sligin-

oot Yot e oy ol daAB AR Bafle o Heg78A08 i BRI BRFe 0 P e
shel l ac_seal i ngSuitsile. biadérsyiatiuds starghl gekatine) yararalsuigars, aluchnss, forgl 0ss

| ayer of X may be &esent. Dyes can be added to these coatings in order
to be abl e to dPKaBpPEsCiuaosessihetadaciose swenteaersdyade fionsmazeonatural qui ds,

form of dosage BMRCYNEBUEHbE:. sERh ARSI Wefipid s dartghiror SRR o0 '
amount of the caw&déafﬁwmammiu%e?wwmeﬁgw ,ﬁ{fas{ersganahﬁeﬁ@@pounds

in an aqueous solution with a suitable flavour, whil'e elixirs 10 are
prepared usi ng dhedubnicarits uaed ontliase dasagel formSinghads sodisimcaleatss sodium C

mul at ed byl0di speysi on of the. conmpounds in a non-tagxic yehicle. Soluybilis-
ers and omil s 1 SRaes aPnesiury Sleatsiey spdum bRozaAta. sefiimAsalate, Fodfimbnol s
and gol yoxyet Y kLhfds i hellike! TReisiRleRR SASIREILAS, withf Bling fekifitias. such
15 for exanple, peppernmint oil or natural sweeteners or Saccharin, or
ot her artifi ci atherete tstareh smethyiddileidsel agar, drentohite)ixaatten guiethd thedikdosage
unit fornmul atioq,s for oral adm nistratjon can, if desired, be 20

encapsul ated i nRhedabiesHaR emuigted by, fai example. QERPANIRG aRowsles saixtde; n
15 granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
20 as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
C 25 The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
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.

%0 The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The active ingredi-
ents can also be combined with a free-flowing inert excipient and then

35

pressed directly to give tablets without carrying out the granulation or dry-

pressing steps. A transparent or opaque protective layer consisting of a
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such a way that the release is extended or retarded, such as, for exanple,
by coating or enbedding of particulate material in polyners, wax and the
| i ke. ~. 25 The conpounds of the forrmula | and salts, solvates and
physi ol ogi caMO2006/@33342i onal derivatives thereof and the ot REN/FR2SHE9124
i ngredients can also be adninistered in tdpe_formof |iposone delivery
systens, such as, for exam 30 ple, small unilanellar vesicles, |arge
uni l anel l ar vesicles and nultilanellar vesicles. Liposonmes can be forned
from various phospholipids, such as, for exanple, chol esterol, stearylam ne
or phosphati dyl shelldosealingHayer agayerdsf safgar loe pblynmer raaleriahdnd laegless t s,

| vat d physi ol ogi cal | 35 f ' I i vatj th f dth
other act i ve | nbBGPEIAS Tealba piesssl Dies Fon beceidkets herecraings i i bo s
as i ndi vi dual Capidrs Belabihd GlrerbRiHObRAG ARG PIGUERZGIR 009124 55

conpound nol ecul'es are couple e conmpounds can al so Be coupled to

sol ubl e palyners as targeted nedi canent carriers. Such polyners may
enconpass5polyvinylpy[rolidone, pyran copol yner, pol yhydroxypropyl 5

met hacr yl ani dopREAJIqUiGS | SKRD @S i axamrie peltteR. diypurhaNd &fixips | GASt bR/ Pre-ene

Furthetmor e’ be. B3R Bk JoNT br et ChhS o 414, 60e sui CRHERS = £
suitabl e for ackpesified ariint of trOcdrBpe@sds. Syrapsegh Ba/PiBparcdisy 8%88RirRy

polylactic acid, poly-epsilon-caprolactone, pol yhydroxybutyric acid, poly 10

ort hoesteré s, poihgeempeendyinl gniagyerds§Pytian withp byitghia Sayoyt, athile elixis C

crosslinkd8® or anphipathic bl ock copalyners,.of rogel s. . Pharmaceuti cal

For mul at 1 ons. adaf BieRRErY fisDeck BPRAPR oL velcit Siapensins CATER It or ed

as ipndependent plAstb8bY diSHerSidrtaife corRRMdSIA An-IhidvehibR. SRR S of

t he cipient. Thus, for exanple, the active ingredient can be delivered

from the plast eersoynd emutphensesuch assfod example; ethoxylgtedisdsteamyt aicohols

Phar maceut i cal gﬁ %%Ey%gyet%\g/@rie golr%itgll &%gzs', preservatives, flavour additives, such
15 as, for example, peppermint oil or natural sweeteners or saccharin, or

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

The dosage unit formulations for orai administration can, if desired, be

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

The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof and the other active ingredients can also be
administered in the form of liposome delivery systems, such as, for exam-

ple, small unitameliar vesicies, large unilamellar vesicles and multitamellar

30
vesicles. Liposomes can be formed from various phospholipids, such as,
for example, cholesterol, stearylamine or phosphatidylcholines.
The compounds of the formula | and the salts, solvates and physiologically
35

functional derivatives thereof and the other active ingredients can also be

delivered using monoclonal antibodies as individual carriers to which the



N ——————— e ]

20 Pharmaceuti cal conpounds adapted for topical adm nistration can be for-
mul ated as oi ntnments, creans, suspensions, |otions, powders, solutions,
pastes, gels, sprays, aerosols or oils. C 25 For the treatnment of the eye or
ot her exter nWiD 00663032 f or exanpl e nouth and skin, the foPGUIER2G0SHEO12E €
preferably applied as topical ointnment or_ggream In the case of fornulation
to give an ointnent, the active ingredient 30 can be enployed either with a
paraffinic or a water-m sci ble cream base. Alternatively, the active

i ngredi ent can be fornulated to give a creamwith an oil-in-water cream

base or a water edrpound hesecul&b arareogpiedcThe compduntls @as ds@peadubiad foopi cal
application to the eye 35 include ﬁye drops, in which the active ingredient

i s di ssol ved ors@luble privaess as targetad medicamanticarriensn Spah PoimMess ra@y aqueous
sol vent. WD 200 32342 [ EP2OO5/. 24 -56 Pharim I gal formul ations
adapted for top%gqr%éﬁﬁ E@Y'Pé‘ﬁ)y?%haﬁa ’n%ﬁfﬂ Cg@ﬂ@%aﬁ&f'@%ﬁ@@p%asti 'l es
and mout hmshesmeﬁwﬁﬁﬂéﬁﬁ&%ﬂérﬁ‘,' pél?tﬁﬁﬂ#bﬁﬁétﬂﬂ%s SAafsbpHehol Sﬁbélkrethyl—
admini stration can be” admnistered in the form of suppositories or “enenas.

Phar maceuti cal éne ouidet paiylysineapubstitited mapalmitoyhradisals at hecompouhdsh the

10 carrier substance is a solid COHBI’I se a coarse powder having a particle
c size, for examavdurthermere becgupled tagrlasseibiedegradable BoOlymars W¥et ed i n

i exaff@ydrpRoe hafepiol. SAeQRARIT BOUme !
passages 1 rom s ek ol portriecieied® Rt p Rilidahalt, Rrslatfg™

Sui tabl e for mul pblytatticiaeid, ady-epsitaratapmlR&tona solyiniraxysutymeaciddpoys W th
a liquid ag carrier substance enconpass active-ingredient solutions in
wat er or oil. orthoesters, polyacetals, polydihydroxypyrans, polycyanoacrylates and

C crosslinked or amphipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can
15 be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).
20
Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical 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.

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

35

inciude eye drops, in which the active ingredient is dissclved or sus-

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



20 Pharmaceutical fornul ati ons adapted for adm nistration by inhal ation
enconpass finely particulate dusts or msts, which can be generated by
various types of pressurised dispensers with aerosol s, nebulisers or insuf-
flators. 25 ﬁ’ﬁ%?ﬁ’g@é{?ﬁ cal fornul ations adapted for vagi nal PGEARF2PEPA on
can be adm nistered as pessaries, tanpons56ereans, gels, pastes, foans or
spray formnulations. 30 Pharnaceutical fornul ations adapted for parenteral
adm ni stration include aqueous and non-aqueous sterile injection solutions
conprising antioxi- dants, buffers, bacteriostatics and solutes, by neans of
which the fornula- tion is rendered isotonic with the bl ood of the recipient

compri se ous. pniticadEd nfOHPaR REPE 5 B AReTERARTH el " ™

adm ni stered i n SNeoARfHes (eZet e s, pasHiiRA0SR RVARdashey! singl e-dose or

mul ti dose containers, for exanple seal ed ampoul es and vials, and stored in
freeze- driid (I'yophili sed) state, so that onl y the addi- tion of the sterile
carrier liquid, for exa r for ect | S 5 imedi ately

bef or 6 use |5 ndTRCAUT] BRSIBHOSH PURPEROR A ATRRSIEHON SRR od | 1
accordance w t h ddiinistéred iR L Il e powders, granules
and tablets. E{ goes evm‘t mﬁf‘ﬁgggﬁ ndi Elt@ﬂ% o?%b%ﬁﬁson to the above
particularly rrent [ oned c constituents, the fornulations may al so corrpri se

other agents usual in the art with respect to the particular type
formul ati on; LPsharmceéu%aiﬁP@nulah@%ﬁﬂapﬁe@lrf@r ms%lracanlelsmtfpaun evrﬂ@n ”’!ﬁ al

s s Sﬂnp'%ﬁﬂ%"%ﬁ”#%ia% s $Ohfise A Cafed BEbeF Revibo® bATRET on

depe&is On a nurhgs, fof exAnprR! M the'Yehydi 2500 Mlicrons, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
15 Suitable formulations for administration as nasal spray or nose drops with
a liquid as cafrier substance encompass active-ingredient solutions in

water or oil.

20 Pharmaceutical formulations adapted for administration by inhalation
encompass finely particulate dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or insuf-

flators.

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

formulations.

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

35

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

pension media and thickeners. The formulations can be administered in



20 exanple, the age and wei ght of the animal, the precise disease condition
which requires treatnment, and its severity, the nature of the formulation
and the nethod of admnistration, and is ultinmately determ ned by the
treating dochMdP2096/032342 However, an effective anount of a ESITRAINS/G0R1225
generally in the range fromO0.1 to 100 ngl/kg-of body weight of the recipi-
ent (manmal) per day and particularly typically in the range from1l to 10
ng/ kg of body wei ght per day. Thus, the actual anmount per day for an adult
mammal wei ghing 70 kg is usually between 70 and 700 ng, where 30 this
amount can be adingiedosest mgtidose nantainara) fod exampla sealpd@mpaues bpdi n a
series of part-doses uch as, for exa e, . .tw, three, four, fjve or six)
per day, so thatqulﬁ,eargcﬁ?lgrecggj ir§e%ﬁ)'§EeHEJYPHBhI§Qﬁ)3_StaE§] S@rl}’@t\f?ﬂl&'éh%@wm of a
salt or solvate f ' i prigle! Mt f can be
determ ned as trtligi&lfdr;r:;ttrg:iéliS{C)gr?{mgF9 m?éle #dég?rif ve aﬂr)r‘%tr}ﬁ%tegfd I'tl ekgﬁﬁﬁgﬂﬁdﬁ %ér se.
35 The i nventi oimmedidtelynmefore aseissedessapnpounds sel ected fromthe group WO
2006/ 032342 PCT/ EP2005/ 009124 - 58 a)

1- N-[ (4-chl orophenyl )] -2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl]}-

2R, 4S) - 4- (4- amigpapk . ' ,
1IN T 4 ol or oplilacisiy SHUNBYE 2RslsRBngons ReRyBIA BeSicangh wity heses:
yl') phenyl ]} - ( 2R,i;ﬂ@baﬁbﬁgjrﬁfémém!ét_é‘riiléq:ohd’erg,i pREEHE abIEts.
1-N-[ (4-chl orophenyl )]-2-N-{[4-(2-i m no-5-nethyl-1, 3, 4-t hi adi azol - 3-
yl ) phenyl ]}- (2R 4R) - 4- et hoxypyrrolidine-1, 2-di car boxam de, d)

1-N-[ (4-cHID 1)]=2- 4-(2-1.m no: 5- hyl -1, 3, 4-t hi adi | - 3-

1) phenyl]}- ( 2R e tagh Saving fiatriol S to the AtioteAR ALY TR e
4-ch hen 12- . Lo A- . ]

(2RUR - 4- (2, 2. SOPIEDSS B fornlabuts oy 2k fombrise oiner agents usuglyin the
1- N-[ (4- chl or oplzeiwith Fesbddt {¢ the( Sarticalap typreobf forshuidtiophthug, fgr-example,

(2R, 4S) - 4- et hoxypyrrolidi ne-1, 2-di car boxam de, 15_(%) _ _

1- N-[ (4-chl or opﬁ@rﬁwl?]m@s Nfe1 resiieb %5}%@# gAminjstiatieapay pomprise fla-

15 VOUurs.

A therapeutically effective amount of a compound of the formula | and of
the other active ingredient depends on a number of factors, including, for
20 example, the age and weight of the animal, the precise disease condition
which requires treatment, and its severity, the nature of the formuiation
and the method of administration, and is ultimately determined by the
treating doctor or vet. However, an effective amount of a compound is
C 25 generally in the range from 0.1 to 100 mg/kg of body weight of the recipi-
ent (mammal) per day and particularly typically in the range from 1 to
10 mg/kg of body weight per day. Thus, the actual amount per day for an
adult mammal weighing 70 kg is usually between 70 and 700 mg, where

this amount can be administered as an individual dose per day or usually

%0 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 of a physiologically functional derivative thereof can be
determined as the fraction of the effective amount of the compound per se.

35

The invention furthermore relates to compounds selected from the group



(2S, 4R) - 4- et hoxypyrrol i di ne-1, 2-di car boxam de, h)

1-N-[ (4-chl orophenyl)]-2-N{[ 4-(3-oxonor phol i n-4-yl)phenyl]}-(2S, 4S) -

4- et hoxypyrraol i di ne-1, 2-di carboxam de, 20 and pharnaceutically usabl e
derivatives, QPP salts and stereoi so- mers thereof, iPﬁ-‘c"I}[/‘ﬁP&P?ﬁP"mzﬂt ures

thereof in all ratios. The invention al so-68l-ates to nmedi canents conpri sing
at | east one com 25 pound selected fromthe group a)

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl]}-

(2R, 4S) - 4- (4- am nophenoxy) pyrrol i dine-1, 2-di carboxam de, b

1- N-[ (4- chl oropr?ényﬂyq‘:[@/ﬁg ophenyi n2ni-{BH-tEoxgmotptplin-4+yl)aaeaylbt - 3 30

e o\ RS PRGOS 9B o1 o
AT CRchl o cphamy ) T TR RS G AP B difltiect>

>1/| ?\fP?Zyl] -(2R#M)Rhle?ﬂﬂ}%@%ﬁ%ygmwpmgimﬁzw, 35 e)
- -chf orop Sny_1 -7 | - (3- _%gﬁr[) f_l. n- O-Zg_ % elni; ihiadiazol-3-
(2R 4R) - 4- (2, 2, Pt riFNdE6 ﬁ"&% T 4dminod-gedyishLstiniadiage
2006/ 032342 PCT/, 0 - dine- i :

1-N-[ (4-chl or ophe ylgefmg&&l%@#(%ﬂg@op%Pgﬁé ei %zéidlx(/:ﬁ %%xgr'wf’?'} -

2R, 4S)-4-eth reNi hlotophahyt 2N 2Hmi -methyl-1,3,4-thiadiazol-3-
fN- [ (42chl gr og)ﬁédga)e- IéKMI\-IEI L4-%_-£ormr§ﬁg|(i nTo% phe¥1 I]g 5 aciazo
(25, 4R 4-1e&)hoxmhe%ym}dcz&£- i) 9 @PpEPGSRIT oliiner 2 dicarbotamie.

1-N-[ (4-ch L) 4 (2. (28 4S) -
4- et Lf)xygyr r (r)ﬂo i 2g-1)i+lﬂf%'%%&é%é%m%qu%ﬁ-ggoﬁﬁﬁé%@I&Zjﬁ%ﬂl)b}afef'éﬁﬁsa%)I e
derijyatives, sol(2R{4R)-452/% 3-teMmsbroéwiorg)pyerolifinget o-dibamexamideic! udi ng
m xtyres thereof in all ratios, and optionally excipi- ¢ ents and/or

adj uvants. The dhi d tdhH{drhderophenplal-2M-{[AStaomerphalint-yiphenylls The
|nvention thus b0 &eh AlSybirmoliGindSf 2 HicSBIRGHfES sel ected from the
15 g) 1-N-[{4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(28,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
h)  1-N-[(4-chiorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2S,4S)-
4-ethoxypyrrolidine-1,2-dicarboxamide,
20 and pharmaceutically usable derivatives, solvates, salts and stereoiso-

mers thereof, including mixtures thereof in all ratios.

The invention also relates to medicaments comprising at least one com-
C o5 pound selected from the group

a} 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-

(2R,45)-4-(4-aminophenoxy)pyrrolidine-1,2-dicarboxamide,

b)  1-N-[(4-chlorophenyl}]-2-N-{[4-{2-imino-5-methyl-1,3,4-thiadiazol-3-

ylphenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide,

%0 c) 1-N-(4-chlorophenyl}}-2-N-{[4-(2-imino-5-methyl-1,3,4-thiadiazol-3-
yhphenyl]}-(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
d) 1-N-{{4-chlorophenyl)]-2-N-{[4-(2-imino-5-methyl-1,3,4-thiadiazol-3-
yhphenyl]}-(2R,4R)-4-isopropoxypyrrolidine-1,2-dicarboxamide,

35

e) 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-
(2R,4R)-4-(2 2,2-trifluoroethoxy)pyrrolidine-1,2-dicarboxamide,



group a) 1-N-[(4-chlorophenyl)]-2-N{[4-(3-oxonorpholin-4-yl)phenyl]}-
(2R, 4S) - 4- (4- am nophenoxy) pyrrol i di ne-1, 2-di car boxam de, 20 b)

1-N-[ (4-chl orophenyl )] -2-N-{[4-(2-im no-5-nethyl -1, 3, 4-t hi adi azol - 3

yl ) phenyl ]} - ?Q!’Rgéﬁéﬂret hoxypyrrol i di ne-1, 2-di car boxani de, PCT/EP2005/009124
1-N-[ (4-chl orophenyl)]-2-N-{[4-(2-i m no-5-@gt-hyl -1, 3, 4-t hi adi azol - 3-

yl ) phenyl]}- (2R 4R) - 4- et hoxypyrrolidine-1, 2-di carboxam de, 25 d)

1-N-[ (4-chl orophenyl )] -2-N-{[4-(2-i m no-5-nethyl -1, 3, 4-t hi adi azol - 3-

yl ) phenyl]}- (2R 4R)-4-i sopropoxypyrrolidine-1, 2-di carboxam de, e)

1- N- [ ( 4- chl or opHenyl JIN-RareHiorpphengh 2N -{{He(S-oxomgrphphieyyiphenyl]}-

(2R 4R)-4-(2, 2, 2.t ri &) vor.oet hoxy).pyrrolidine-1, 2-di carboxam de, 30 f) 1
-N-[ (4-chl or ophégﬁl’é%—'@ﬂ@c{’fyﬂ’yfél‘Q%Sﬁﬁkffﬂ?ﬁrﬁﬂxﬁmﬁ%'phenyl ]1}-

(2R, 45S) - 4- et hoxypyr rQnLel LA Bl in-A- -

1N [ (4- chl or optdnyl ) -lgﬁﬁﬁ{‘%ﬂ@'?%ﬁ%&?n%ﬁ?’?’ﬁ?ﬁ%?‘;%ﬁ‘;ﬁ%"f’??“y'l}

(2S, ?(R)-4-k§t hox%(ﬁﬁrtilrﬁ'))l—a@itmmeyp[ yﬂoﬂdinemmmm‘h'rlbexamidel,) henyl 11-

1-N-[ (4- ch? or opheny -2-N-{[ 4-(3-oxaonor phol i n-4-yl ) pheny -(2S, 49 .35

4~ ot hoxypyr ol | dine-WNAHchlcr BRSH e Nritd S0 SoP TR Bh2 0T GoASN - 60
and/ or physi ol ogj l sol vates thereof for the prepa-
ration of a md%%ﬁn@rﬁp%@ﬁﬁﬁ%qtggg@ﬁ%ﬁ’fﬁ@ & hr onboses, nyocardi al infarc-
tion, arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis
5 after angioplasty, claudicatio intermttens, mgraine, tunours, tunour

di s- eases and/ andanpharmasesticalyeysalile derivatiyase solvates) saltd andsierasiso-of

t hromboenb i ¢ di seases and/pr. thraonboses as.a _consequence of surgery,
genetically cauéEﬁrsgﬁ?E%fge@CR{ﬂ"ﬁ"]"ﬁl'f?eesa"z"gﬂeq%ﬂ? éﬁﬁﬁﬁﬂm’ﬁfo%‘f N é‘ctﬁ"{' t he
arterial and vew§aﬁa§ﬁtg@va}@s_syst em cardiac insufficiency, atrial

fi brﬁl ation, thronbophilia, tinnitus and/or sepsis. Above and bel ow, all

tenperatures are indicated in C. In the foll ow ng

The said compounds are potent factor Xa inhibitors.

15 The invention thus also retates to the use of compounds selected from the
group
a) 1-N-{(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4S8)-4-(4-aminophenoxy)pyrrolidine-1,2-dicarboxamide,

20 b}  1-N-[(4-chicrophenyi}]-2-N-{[4-(2-imino-5-methyl-1,3,4-thiadiazol-3-
yi)phenyl]}-{2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide,
¢)  1-N-[(4-chlorophenyl)}-2-N-{[4-(2-imino-5-methyi-1,3,4-thiadiazol-3-
yphenyl]}<(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,

C 25 d) 1-N-{(4-chlorophenyl)]-2-N-{[4-{2-imino-5-methyl-1,3 4-thiadiazol-3-

yl)phenyl]}-(2R,4R)-4-isopropoxypyrrolidine-1,2-dicarboxamide,
e) 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(2R ,4R)-4-(2,2 2-trifluoroethoxy)pyrrolidine-1,2-dicarboxamide,
f) 1-N-[(4-chloropheny!)]-2-N-{[4-(3-oxomarpholin-4-yl)phenyl]}-

%0 (2R,438)-4-ethoxypyrrolidine-1,2-dicarboxamide,
g) 1-N-[{4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(28,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
h)  1-N-{(4-chiorophenyl)}-2-N-{[4-(3-oxomorpholin-4-y!)phenyi]}-(2S,4S)-
35

4-ethoxypyrrolidine-1,2-dicarboxamide,



15 exanpl es, "conventional work-up" neans: if necessary, water is added, pH
val ues of between 2 and 10 are set, if necessary, depending on the con-
stitution of the end product, the m xture is extracted with ethyl acetate or
di chl or onet hAHR200603phases are separated, the organic phaspéﬂi’%]}/zﬁ?q’@alzéo
over sodium sul fate and evaporated, and the0oproduct is purified by chro-

mat ography on silica gel and/or by crystallisation. Rf values on silica gel;
el uent: ethyl acetate/nmethanol 9:1. Mass spectronetry (MS): El (electron

i npact ionisation) M 25 FAB (fast atom bonbardrrent@geﬁ( MtH) *  ESI
(el ectrospray i @mndéertphysjole y aceapiable sallgiand selvatesdhesest for theprgpa- 1 30

1-N-[ (4-chl henyl )1:2- Ne{] 4- (3: Lin-4: vl )phenyl]}- (R).- |-
i net 2. i oar pgton fba mdicamett il HERERNTAS AN rivbchilififE |
schenme: 35 WO 2Q{9p/ §aeAdgcIEfebi<iidamalen 2dpopi&ly aQHﬁha pedbkis Gestiifpsis N BOC
HOODAPEC NOH 5 HJ OHO i NONT G O¢ Ni/'NNHH 10 1.1 0.8
g (5.2 mml) of aftenpdgmpjastyzcaudieatv etasmittens, migraiheg turh6urs, turbiyr dis-

o opyl - N - ot hy|@aReB Ao of LRk HEIEHEPRde. (DAPEG ) and 1.26 i of
for the prevention and treatment of thromboembolic diseases and/or
thromboses as a consequence of surgery, genetically caused diseases
with increased thrombophilia, diseases of the arterial and venous vascular
10 system, cardiac insufficiency, atrial fibrillation, thrombophilia, tinnitus

C and/or sepsis.

Above and below, all temperatures are indicated in °C. In the following
15 examples, “conventional work-up” means: if necessary, water is added, pH
values of between 2 and 10 are set, if necessary, depending on the con-
stitution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried
20 over sodium suifate and evaporated, and the product is purified by chro-
matography on silica gel and/or by crystallisation. Rf values on silica gel,
eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS): E! (electron impact ionisation) M*
C o5 FAB (fast atom bombardment) (M+H)"

ES| (electrospray ionisation) (M+H)" (unless indicated otherwise)

Example 1

30
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}(R)-pyrroli-

dine-1,2-dicarboxamide ("A1") is prepared analogously to the following

scheme:

35



15 N-net hyl nor phol i ne are added successively to a solution of 1.0 g (5.2
mmol ) of 4-(4-am nophenyl)norpholin-3-one in 25 n of dinmethyl- formam de,
and the resultant solution is stirred at roomtenperature for 12 hours. The
reaction sol 0YQ3W6{0823¢lbsequent |y evaporated to dryness 20 RffdER20p%4aEdd
pressure, the residue is taken up in 10 nl6&df- 5% sodi um hydr ogencarbonate
sol ution, and the sodi um hydrogencarbonate solu- tion is extracted tw ce
with 10 m of ethyl acetate each tine. After the conbined organic phases
have been dried over sodiumsulfate and the 25 sol vent has been stripped
off, the solid residue | trltu%g%d with 20 m @i ethyl ether, giving

1.4gof tert-butyl 2-[{4- Nilryl)p

car banoyl ] pyrrolidine-|I - %oéax(y}uat'e ds/a white pov

4N hydrochloric acid i ' ﬂmdded—ﬁ?a sol ut kg
mmol ) of tent-butyl 2-[4-(3-o0xo0 f | i n-4-yl)phenyl ca

-H
banoyl ] pyrd olidine-1 -carboxylate in 20 m of di oxane, Lﬁ@ld the mxture is
e

N~
SIY35P° 1.2 40 nl of
oof 1.4 g (3.60

stirred at“roomtenperature for 12 hours. The preci pit i s subsequent- |y
filtered off vvlth sugtion and vvashed succgam withY10 m of di 35 oxane

and 10 m of d| et he%nde d un d f‘eﬁ' ure, % 2006/ 032342

PCT/ EP2005/ 0091 ol
N-[ 4- ( 3- oxonor phol i nf‘\ elyl rC(BI i di ne- 2- car box- @ drochl ori de
as a white powder; ESI L% 1.3 95 my (0.61 mmol) of 4-ChI%rddhenyl

i socyanate are added to a solution of 200 nyg (0.61 nmol) of

N-[4-(3- ox'terphoI i n-4-yl)phenyl]pyr- rolidine-2-carboxam de hydrochloride

and 1 m of triethylamine in 5 m of nethylene chloride, and the reaction

sol yion is stirkdd at0-8adma EIWOlb@f aﬂwﬂéoxybenmtmaml%ydm 1820t on
ool o 1 Subaecynid) s BStoel B Ao sl ANLEARRI RSl 200 °
The' o ey o TP PSRy Batedotis HOSERRR®IDATEEY SoLshIRIES LS,
mg of the 151t| e N-omgtbyintbrpholine are added successively to a solution of 1.0 g
(5.2 mmol) of 4-(4-aminopheny!)morpholin-3-one in 25 mi of dimethyi-
formamide, and the resultant solution is stirred at room temperature for
12 hours. The reaction solution is subsequently evaporated to dryness
20 under reduced pressure, the residue is taken up in 10 ml of 5% sodium
hydrogencarbonate solution, and the sodium hydrogencarbonate solu-
tion is extracted twice with 10 ml of ethyl acetate each time. After the
combined organic phases have been dried over sodium sulfate and the
C 25 solvent has been stripped off, the solid residue is triturated with 20 ml of
diethyl ether, giving 1.4 g of tert-buty! 2-[4-(3-oxomorpholin-4-yl)phenyl-
carbamoyl]pyrrolidine-1-carboxylate as a white powder; ESI| 390.

1.2 40 ml of 4N hydrochloric acid in dioxane are added to a solution

30 of 1.4 g (3.60 mmol) of tert-butyl 2-[4-(3-oxomorpholin-4-yl)phenylcar-
bamoyl]pyrrolidine-1-carboxylate in 20 mi of dioxane, and the mixture is
stirred at room temperature for 12 hours. The precipitate is subsequent-
ly filtered off with suction and washed successively with 10 ml of di-

35 oxane and 10 ml of diethyl ether and dried under reduced pressure,



15 ("Al") as a white powder; ESI 443; mp. 227.6. The foll ow ng conpounds
are obtai ned anal ogousl y:

1-N-[ (4-chl or en 2- N-{[3 met hyl - 4- ( 3- oxonor phol i n-4-yl)- 20
phenyl ]}- (R ‘YO)@?‘I”@%?’)&J‘% 2- di car boxani de, ESI 457, m p. fﬁ?’%‘&@%ﬁ%’&f
sition); -62 -

1-N-[ (4-chl orophenyl )] -2-N-{[ 3-fl uoro-4-(3-oxonorpholin-4-yl)phenyl]}-
(R) -pyrrolidine-1, 2 d| car boxam de, ESI 461, mp. 1550; 25

1- N-[ (4-chl h 2- I -4- I A4- h I
(R o o o0 1 Gl S marehip- YD PRoA pyribiidine-2 Rarbek- |
1-N-[(4-chloro afodi I I oxonor pholin-4
yI)pL(enyI]} (R?%?%)gb (?ﬁ r&%-é%fic\gwgéogam gg,Eégl(géll, mB. 147; 30
1-N-[ (4-chl orophenyl )] - 2- N-{[3 met hyl - 4- ( 3- oxonor phol i n- 4- yI)

phenyl ]}-(R)-piperidine-1,2-di carboxam de, ESI 471, mp

1- N[ I(4dCh‘§ orlopz)ﬂe%yl ) B5me(Q64-mmabyef-4rhigperhenyl ww@fﬁt@rgre]qdqen)to a
"X L Ca ch or opn SRS R0 510 Snnfdilet g Gropmarphaling yieherioviss

pyrrolidine-1, 2-rdh@|ﬁét216émo§t9m|cfe9h drd8hiofide. artl T m!\WP 1SRG HPRR8 42 5 ml
PCT/ EP2005/ 009124 -63 1-N-[(4-chl orophenyl)]-2 N-{[ 3- net hyl - 4- ( 3- oxonor phol

|l n I\f[ ¥|4) - hlphenyl;ﬁ}me{tﬁ)rbpﬁmhfﬂﬂdﬁ mdltheglef@tmfb@am;rdﬁ] stgﬁﬁd aFrDOnT?:nd_l?g
chl or ophen 0- in-1- en - - di

fluoro- (R (gyr Irocﬂq %ﬁ“%%folr tyod{%% 25‘}% io h" ESPUYLr IS Qlut)sgqueXtIJ évashed

1- N-[ (4- chl rop%gﬁ;g}l “of 1IN Mc{?}?&hb%%cﬁu gﬁd%t &t whber! Shd'tne Metrylene

phenyl]} (R -pyrr ne-1, 2-di car boxam ESI "455; 1

-chl or ophe:hr}cbr)c}e follti¢n & dledpveBsoditimosyfadet Aljer the rsolveny his
phe ]} (R) - pyrrolidi.ne- l?ﬁ di car boxanj de, ESI 467. 10 C Exanple 1la

N-[ 4- ( 3- oxonor pmﬁe'\ $igped pHHEder Fe"("I'Se-dlpr@gS'é'Iﬁ gﬂ%ﬁmd@p?fé’ﬁ'édz’-sd' qeLys-
taliised from ethanol/diethy! ether, giving 120 mg of the title compound

15 ("A1") as a white powder; ESI 443; m.p. 227.6".

The following compounds are obtained analogously:

1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
20 phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide, ESI 457, m.p. 147° (decompo-

sition);
1-N-[(4-chlorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-

(R)-pyrrolidine-1,2-dicarboxamide, ESI 461, m.p. 155°,

C 25 1-N-{(4-chlorophenyl)}-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)phenyll}-

(R)-pyrrolidine-1,2-dicarboxamide, ESI 461;
1-N-{(4-chlorophenyl)]-2-N-{[3-triflucromethyl-4-(3-oxomorpholin-4-

ylphenyl]}-(R)-pyrrolidine-1,2-dicarboxamide, ESI 511, m.p. 147°;
1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yi}-

%0 phenyl]}-(R)-piperidine-1,2-dicarboxamide, ES| 471, m.p. 140°,
1-N-[(4-chlorophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-(R)-
pyrrolidine-1,2-dicarboxamide, m.p. 221°,
1-N-[(4-chlorophenyl)}-2-N-{[4-(2-oxo-2H-pyrazin-1-yl)phenyl]}-(R)-
35

pyrrolidine-1,2-dicarboxamide, ESI 438, m.p. 227°;



15 bonvl ) pvrrolidi ne-2-carboxam de ("ABl") 0.71 g (4.66 nmmol) of
1-hydroxybenzotriazo|e hydrate, 0.76 g (4.66 mmol) of

5-chl orothio enecarboxyllc acid, 1.79 g (9.33 mml) of

N- ( 3- di net hyl #/1)- N - et hyl carbodi i ni de hydr ochl or i d’&T"ElBA?iE@W“and
1.13 m of N—nethylnnrphollne are added suBBessively to a solution of 1.35
g (4.66 mmol ) of N [4-(3-oxonorpholin-4-yl)phenyl]-
pyrrolidine-2-carboxamde in 30 m of dinethylformm de, and the 25
resultant solution is stirred at roon1teq¥erature for 12 hours. The reac-

tion solution is suls¥d{f=rblojorRaydi-2-Nd[3-medhyirfet3-ospmerchdiedyl- pressure,
th id [ ' . [l fa % | - at [ uti ,
bna the sodi um HETRIERlidhe 3 2 diCenRt TR  ESPART i 0E W Th S0 o
of ethyl acetate eatht[(ztrehloPé;br@énw)n@ -NgMm3- (%ﬂ@@l—ﬁbﬂﬁﬂ:hﬁ-pbpﬁ@ﬁyl A/ 8-dieen

dried over sodiumsulfate and the sol- vent has been stripped off, the solid

residue i tri t flugretRpymolidingt1,2dicarbexamides E8M73gi ving 1.2 g (59.4% of

L S AR SRS R
phene- 2- car bonylal-@ﬁgr]}lm}i pPfoiIAE X e, E4P4s8) P 113 (de-

conposition) 5 i's obtalned anal ogousl

anpl e
1- N-[ (4-chl or ophenyl1}N- [Q4—tshb[rdpf(éhyb)}%#{bh(ﬂ-owe-@—yiemmq%]gyndm-4a(I) 5-di- 10
hydr opyrrol e-1, 2-di car hoxam de. i s Par ed as foll cC~, O S o Se~
N _Ph ON phenyl]}-(R)-pyrrolidine-1 2-d carboxamide, ESI B7.

C Example 1a

N-[4-(3-oxomorpholin-4-vl)phenyll-{R)-1-(5-chlorothiophene-2-car-
15 bonyl)pyrrolidine-2-carboxamide (“AB1")

0.71 g (4.66 mmol) of 1-hydroxybenzotriazole hydrate, 0.76 g
(4.66 mmol) of 5-chlorothiophenecarboxylic acid, 1.79 g (9.33 mmol) of
20 N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride

(DAPECI) and 1.13 ml of N-methylmorpholine are added successively
to a solution of 1.35 g (4.66 mmol) of N-[4-(3-oxomorpholin-4-yl)phenyl)-
pyrrolidine-2-carboxamide in 30 mi of dimethylformamide, and the

C 25 resultant solution is stirred at room temperature for 12 hours. The reac-
tion solution is subsequently evaporated to dryness under reduced
pressure, the residue is taken up in 10 ml of 5% sodium hydrogen-
carbonate solution, and the sodium hydrogencarbonate solution is
extracted twice with 10 ml of ethyl acetate each time. After the com-

30
bined organic phases have been dried over sodium sulfate and the sol-
vent has been stripped off, the solid residue is triturated with 20 mi of
diethyl ether, giving 1.2 g (59.4%) of "AB1", ESI 434; m.p. 195°.

35

The compound



15 04 Ph-Se-Se-Ph _ OO NaBH4 OO a) Nb) Fi200Py N _P~20" 0O

anal ogously to Exanmple 7, (/ _ 0 Qg GQOf-- N 25 a) 0.19 g (5.1 nmol) of
sodi um borohydride (NaBH4) is added under nitro- gen to the suspension of
0.82 g (2.63 0384%i phenyl diselenide in 12 m of tert -BSR S/008R4 t he
reaction mxture is refluxed for about onedQ hour until the yellow reaction
sol ution becones col ourless. The solution of 1.99 g (4.11 mmol) of
tent-butyl (2R 4R)-4-nethanesul f onyl oxy-2-[ 4-( 3- oxo-

nmor phol i n- 4-yl ) phenyl car banoyl L{_}érrol i di ne-1-carboxyl ate (see Exanple 9.1)
in 12 ml of tert-but\hbmetRyl<ly q@@ﬁmmh@dﬂﬂapbewilmwé -ghigrethiem 35

perature, and t I \ 2 4 e fo ours with
stirring. After %ﬁ?@g?%géﬁbﬂ)ﬁﬁﬁﬁq‘ba'%gg@ggﬁh%%ICFB%]i‘ﬁié"?o”ﬁ@%’s
stripped WO 200&0bfpoiftdryCT/ EP2005/ 009124 -65 of f under reduced pressure,
the residue is taken up in 20 m of ethyl ace- tate, and the resultant

sol ution ili]wash%dbtﬂlmed aoalegouslywat er. Drying of the ethyl acetate phase
over sodi sulfate and stripping off of the solvent 5 gives 1.82 g (81.3%
of tent-butyl (1 R 4R)-2-[4-(3-oxonorpholin-4-yl)-

phenyl car bamoy! |ediRBRWS sel anyl pyrrolidine-1-carboxylate, ESI 545. b) 1 m
of 30% hydr ogen per (H2®2) is added dropwi se at OCto the solution of
1.72 g (3.16 nmol) of the sel enium conpound prepared under 10 a) and 0.4 n

of pyridine in 25 nml of nmethylene chloride. The reaction mx ture is
subsequent]y al I%Wﬁﬂ‘%%@gﬁﬂ)]T%Urﬂ‘!'é%ﬁ@M@'Mﬂ‘)PH@nElMPS)e?,563" t wo

phases are sepal SIVRIG P REAbERAARE i Bipdliis Blofr, "o "ooet TN
2 O

C X ©
i HHTO\?:\O 0/—<N OH Se—pn

o) N
15 o.«.:(o Ph-Se-Se-Ph © 5 ,4,(

NaBH, o
> a NG

\p b} | H,0,/Py
H
N 2 H

N

20 (0“\ Q o g analogously to Exarmple 70 /__«: H
../ o=
- s
o=
C >

a) 0.19 g (5.1 mmol) of sodium borohydride (NaBH,) is added under nitro-

gen to the suspension of 0.82 g (2.63 mmol) of diphenyl diselenide in
12 ml of tert-butanol, and the reaction mixture is refluxed for about one

30 hour until the yellow reaction solution becomes colourless. The solution of
1.99 g {4.11 mmol) of terf-butyl (2R, 4R)-4-methanesulfonyloxy-2-[4-(3-oxo-
morpholin-4-y!)phenylcarbamoyl]pyrrolidine-1-carboxylate (see Example
9.1) in 12 ml of tert-butanol is subsequently added dropwise at this tem-
perature, and the reaction mixture is then left to reflux for 12 hours with

35
stirring. After the reaction mixture has been cooled, the solvent is stripped



15 10 m of saturated sodi um hydrogencarbonate solution. After the organic
phase has been dried over sodiumsulfate and the sol vent has been stripped
of f, the residue is chromatographed on silica gel, giving Q, 73 59 7% of
tent-butyl (PHOHPAIBE oy onor phol i n- 4-yl ) phenyl car banoyl ] - 2”(‘5”]?2‘%005 009124

di hydropyrrol e-1-carboxyl ate, ESI 388. The6burther reaction is carried out
anal ogously to Exanple 7, giving 1-N [ (4-chl orophenyl) 1-2-N-{

4- ( 3- oxonor phol i n- 4-yl )phenyi]} (R) -2, 5-di hydro- 25

pyrrol e-1, 2-di carfp g 441 245. C The follow ng, c ounds are
obt ai ned anal loch’UsLl"Eijjl Frgc W?i@@ﬁ%@d %?95‘?1921%99[‘%? (‘22%%% ethyl ace-

H 1- ¢

T oy obhB Mot oy Solfh Y Heghstsfhead o B BT RS e

2, 5-di hydr opyrrcdtlwlhcétaiecpmabemm dodiuin sulfate and stanlng off of the solvent
-N-[(4 chl or ophenyl) or o- 4- ( 3- oxonor I n-4-yl)phenyl]}- 35
(R) - 2, 5- dihydr o@¥8% 823@1&"@&95@(&9% (1R@RIED b%ﬂaamomhemw 009124

(B 5 NG et SRR Ao ey ety e R AR SBABBRYA, Eoflsigheny! 1)

N 3-[ (4-chl orophenyl )] -N -4-{[ 4- (3-oxonor phol i n-4-yl ) phenyl ]}-(R)-oxa-
zol i di ne- 3, 4-di car boxam de ("A2") is prepared anal ogously to the fol- |ow ng
schenme: 10 0 Hb)NaO of 3Q%twdreger peraxide (H0M) is adien drapwiselaOB*Gito 62 O O

a solution of 1.72 g (3.16 mmol) of the selenium compound prepared under

10 a) and 0.4 ml of pyridine in 25 ml of methylene chloride. The reaction mix-
C ture is subsequently allowed to come to room temperature over the course
of two hours, 10 ml of 5% potassium hydrogensulfate solution are then
added, the phases are separated, and the organic phase is washed with
15 10 ml of saturated sodium hydrogencarbonate solution. After the organic

phase has been dried over sodium sulfate and the solvent has been

stripped off, the residue is chromatographed on silica gel, giving 0.73 g

(59.7%) of tert-butyl (R)-2-[4-(3-oxomorpholin-4-yl)phenylcarbamoyl]-2,5-
20 dihydropyrrole-1-carboxylate, ESI 388.

The further reaction is carried out anatogously to Example 7, giving 1-N-
[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]HR)-2,5-dihydro-
pyrrole-1,2-dicarboxamide, ESI 441, m.p. 245°,

The following compounds are obtained analogously:

1-N-[{4-chlorophenyl)]-2-N-{[4-(2-oxo-1H-pyrazin-1-yl)phenyl]}-R)-
30 2,5-dinydropyrrole-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[4-(2-0x0-1H-pyridin-1-y|)phenyl]}-(R)-
2,5-dihydropyrrole-1,2-dicarboxamide,
1-N-[(4-chioropheny!}]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
35 (R)-2,5-dihydropyrrole-1,2-dicarboxamide,



15 HZN1 OO HC i NHWMoON1 / N) DAPECI N~O Cl 20 2.1 1.49 m (20.0
nmmol ) of 37% aqueous fornal dehyde solution are added to a solution of 2.10
g (20.0 mmol é"‘?f D-serine in 10 mM of 1 N aque- ous sodium shc)(rdroxi de

sol ution. Th&YQEOHIIEHR solution is left at 5C for 18 hourfCT/ERONGPI2 on
is heated to 80C, 6.14 g (40 nmmol) of 4-ch66rophenyl 25 isocyanate are
added, and the m xture is stirred at this tenperature for one hour. The

m xture is allowed to cool, and the precipitate formed is filtered off. The
filtrate is acidified usin and the precipitate forned is fil-

1 N HC
tered of f and dri ed 1-YilA-RRIoreBhenyli2oNHER-Bupend(2emaspholncdstinhenyil-a. 30

carboxylic acid i gl l..271. 2.2 498 ng (2.60 mmol) of

N- ( 3- di et hyl am<ﬁi-%§ﬁ@?#ﬁ£@ﬁ§?%ﬁ%5&£'ﬁ#de hydrochl ori de (DAPECI) are
added to a solution of 541 ng 35 (2.00 nmol) of

(R) - 3-(4-chl or ophenyl car banoyl ) oxazol i di ne-4-carboxylic acid and 384 ng
(2.00 nml) of £xample 2ophenyl )norpholin-3-one in 4 m WO 2006/ 032342

PCT/ EP20057 009124 -67 of dimethylformam de (DVF), and the m xture is
stirred at roomtenpera- ture for 18 hours. The reaction mxture is added to

saturat ed sodi U SyAEARRERSRANNT 2-8L(RnorBREA SBIRA AR Bxdor med 15

filtered off, 5

N- 3- [ (4- chl or oplzeligingl 3, H-didarblotamde ' ARYY isipreparett analogeusty 19 tHeRol-

oxazol i di ne- 3, 4-di carboxanm de ("A2") as a colourless solid; ESI 461. The
fol | owi ng conpolPMifg5EeBIR ai ned anal ogously: N-3-[(4- hlorophenyl)]-N -
4-{[3-rreth1yQ- 4- ( 3- oxonor pholin-4-yl)- 10 o

phenyl ]}-(R)-oxazol i di ne- 3, 4-di car boxam d ESI 459; ( ]

N- 3- [ (4- chl or ophenyl )] HRs- 4- { [ 4- ( 3- oxonor i n-4-yl) pnir 7Y (4R 59)-
5- yl oxazol i di ne- 3, 4 di, COHbox e+ 459Na0H ~ Hn 0
N 3-](4-chl orophenyl)-'-}‘ip- g{[3- met hyl éll - oxonor phol=\n- 4-yl ) -

HN
" "o el
\.0 HNY, O @\NJH

DAPECI o

Y

cl

20 2.1 1.48 mi (20.0 mmol) of 37% aqueous formaldehyde solution are
added to a solution of 2.10 g (20.0 mmol) of D-serine in 10 ml of 1N aque-
ous sodium hydroxide solution. The resultant solution is left at 5°C for 18
hours. The solution is heated to 80°C, 6.14 g (40 mmotl) of 4-chlorophenyl

C 25 isocyanate are added, and the mixture is stirred at this temperature for one

hour. The mixture is allowed to cool, and the precipitate formed is filtered
off. The filtrate is acidified using 1N HCI, and the precipitate formed is fil-
tered off and dried, giving (R)-3-(4-chlorophenylcarbamoyl)oxazolidine-4-

30 carboxylic acid as a colourless solid; ESI 271.

22 498 mg (2.60 mmol) of N-(3-dimethylaminopropyl)-N‘-ethylcarbo-
diimide hydrochloride {DAPECI) are added to a soiution of 541 mg
(2.00 mmol} of {(R)-3-(4-chlorophenylcarbamoy!)oxazolidine-4-carboxylic

35
acid and 384 mg (2.00 mmol} of 4-{4-aminophenyl)morpholin-3-one in 4 mi



15 phenyl]}- (4R 5S)-5-net hyI oxazol i di ne- 3, 4-di car boxam de, ESI 473;
N-3-[ (4-chlorophenyl)]-N -4-{[4-(2-0x0-2H pyridin-1 -yl)phenyl]}-(R)-

oxazol i di ne oxam de, ESI 439;
N- 3- [ (4-chl o%"bﬁ@ﬂﬁ%’? N - 4-{[ 4- (2- ox0- 2H pyri di n- 1- yl ) pheRAEF29%/009124
(4R, 5S) - 5- net hyl oxazol i di ne- 3, 4-di car boxanfde, ESI 453;

N-3-[(4-chl orophenyl)]-N -4-{[3-fl uoro-4-(3-oxonorphol in-4-yl )-
phenyl ]}- (4R, 5S) - 5- et hyl oxazol i di ne- 3, 4 di car boxam de, ESI 477,

Doyt 1< (4R Sopf Bimbtwlbisiani GMEL Snd R xS i eied Bifodjembera:
N-3-[(4-chl or Op@&%}’\dor)lhﬂ%uré fl‘ﬁé”rl it |B}§ rﬂlﬁ’(féfré i 838& P@gétd@eﬂ}-ﬁg_ﬂm

phenyl ]}- (4R, 5R) xazol i I car oxam d

N-3-[ (4-chl or opmgd;dgdncﬁrbmdtééo[mmxan@ the prexipitaté fytmexh sfitdred offD
(4R, 5S) - 5- net hyl oxazol | di ne- 3, 4- di car boxani de,

-3 (4-chi or opbAge 31 ﬁhtp[opr(ezw&atMwmgmommrpﬂ%mepyuﬁm
N 4ot oropfaRyIR et S (AT sp acaaungesspit £91 07

phenyl ] }-(R)-oxazol i di ne- 3, 4-di car boxam de, ESI 473. 35 WD 2006/ 032342
PCT/ EP2005/ 009124 - 68- Exanple 2a An anal ogous procedure to Exanple 2

starting from ( RhediodewingCcorspaunds ane oblpmedianajogeusiy:he fol | owi ng corrpound
oxa- 6 azasy] ol . 4] RERtEB/oRnE AP RERFTBE By 4y SgighorbnBirbadt). )~ ©
phenyl]}-(R)-oxazolidine-3,4-dicarboxamide, ESi 459;
N-3-[(4-chlorophenyl)}-N'-4-{[4-(3-oxomorpholin-4-y)phenyl]}-
(4R,58)- 5-methyloxazolidine-3,4-dicarboxamide, ES| 459;
N-3-[(4-chlorophenyl)-N’'-4-{[3-methyl-4-(3-oxomorpholin-4-yl)-
15 phenyl]}-(4R,5S5)-5-methyloxazolidine-3,4-dicarboxamide, ESI 473;
N-3-{(4-chlorophenyl)]-N’"-4{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-(R)-
oxazolidine-3,4-dicarboxamide, ESI 439;
N-3-[(4-chlorophenyl)]-N’-4-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
20 (4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ES| 453;
N-3-[{(4-chiorophenyl}]-N’-4{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl}}-(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESI 477;
N-3-[(4-chlorophenyl)}-N'-4-{[3-chloro-4-(3-oxomorpholin-4-yi)-
C o5 phenyl]}-(4R,5S)-5-methyloxazolidine-3,4-dicarboxamide, ESI 477,
N-3-[(4-chlorophenyl)]-N'-4-{[3-methyl-4-(3-oxomorpholin-4-y|)-
phenyll}-(4R,5R)-5-methyloxazolidine-3,4-dicarboxamide, ES| 473,
N-3-[(4-chlorophenyl)]-N'-4-{[4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESI 454;
N-3-{(4-chlorophenyl)]-N'-4-{[4-(2-0x0-2H-pyrazin-1-yl)phenyl]}-(R)-
oxazolidine-3,4-dicarboxamide, ESI 440;
N-3-[(4-chlorophenyl)]-N'-4-{[3-chloro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl]}-(R)-oxazolidine-3,4-dicarboxamide, ESI 473.

C.

30

35



NOL ~I O O 20 Exanple 3 I\I-3-[(4-ch|oropheny|)]-N'-4-{[4-(3-oxormrphol [
n-4-yl )phenyl]}-(S)-thia- 25 zolidine-3, 4-di carboxam de ("A3") and

N 3-[ (4-chl or, N -4-4[4-(3- oxom)rpholln4yl)pheny
di oxo- 1A6- thl‘ﬁ‘?g@gfé!‘)ﬁg 3, 4-di carboxam de ("A4") are prepar el]cf’} é’r&%@mé{)zdsl y
to the followi ng schene: 30 35 WD 2006/ 038842 PCT/ EP2005/ 009124 -69 <

NCOOH 3 <OH _ NaHCO ; -\k 0O NH+\ / WC \' 5HNOSHCJC 01N—1)
NN....rtr NOpHN--~O0 I / N~ LO DAPECI \ O OS 10 < Nj H" O oxone

HN "0 O N
Example 2a

An analogous procedure to Example 2 starting from (R)-cleonine

gives the following compound:
N-6-[(4-chiorophenyl)]-N'-7-{{4-(3-oxomorpholin-4-yl)phenyl]}-4-
c oxa-6-azaspiro[2.4]heptane-6,7-dicarboxamide

40%
" ISR ON:
N N

L_o

10

Cl

20
Example 3

N-3-[(4-chlorophenyl)]-N'-4-{[4-(3-oxomorpholin-4-yl)phenyl]}-(S)-thia-
c o5 zolidine-3,4-dicarboxamide ("A3") and

N-3-[(4-chlorophenyl)]-N’-4-{[4-(3-oxomarpholin-4-yl)pheny{]}-(S)-1,1-

dioxo-1\°-thiazolidine-3,4-dicarboxamide ("'A4") are prepared analo-

gously to the following scheme:

30
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Cl 15 3.1 A solution of 4.54 g (54.0 mol) of sodi um hydrogencar bonate and
3.60 g (27.0 mmol ) of 2-(S)-thiazolidine-4-carboxylic acid in 50 mM of water
i s heated toé‘g‘g?‘?"ﬁ’and 8.46 g (54.0 mmol) of 4-chl orophenyl isocyanate 20 are
added. The r PBH#kture is stirred at this tenperature BGYEPROSPI24 The
m xture is allowed to cool, and the precipbBate forned is filtered off. The
filtrate is acidified using 1 N HC, and the precipitate fornmed is filtered
of f and dried, giving (S)-3-(4-chlorophenyl carbanoyl)thi azolidi ne-4-car- 25
boxylic acid as a colourless solid; ESI 287. 3.2 498 ny SI(2. 60 mol ) of

N- (3-di met hyl am nopropyl)-N -ethyl carbo- diim de hydroch gri de (DAPECI) are
added to a sol ution of 3513 nmg (2.00 9 of HCO N~ OH
(S)-3-(4-chl or ophenyl c(a{ | )4 hia di ne-%—ca’r boxyhhe&o 3 acid and 384 ngy
(2.00 mmol) of 4-(4-am’*homyl)rmrp in-3-oné Tn 4 of

di met hyl formam de (DVMF), and the m&ture is stirred oom tenpera- ture
for 18 hoyws. The reaction mxture is added to saturafed sodi um

hydr ogencar bonat e sol ut i &4 tdhe preci pi té% fornBd is filtered off, 35
gi ving N-3-[(4-chl orophenyl | - {[4-(3-0x t - 45yl ) phenyl 1}-(S)-

t hi azol i di ne- 3, 4-di car boxam de (;_é\ ") as aHchQl oﬂ@séﬁﬁd; ESI 461. WO
2006/ 032342 PCT/ EP2005/ 009124 - 3.3 A sglut%on of 1M of oxone in 30 m
of water is added to a suspen- sion of 45 (0.976 m1LBl/? of "A3" in 50 m
of nethanol, and the react™f® 5 mixture Ns”stirred at roomtenperature for
24 hours. The reaction mxture is added t@ wat ero,?sa’lndl_;he precipitate formed
is filtere off and dried, giving

vy N
N 3-[ (4-chl orophenyl )] -N -4-{[ 4-(3- oxonor phol i rL-N4£yI gph | ]ﬁ-\és) -1, 1-di -

0x0-A6- t hi azol i di ne- 3, 4-di car boxanP®® ("A4") ag a®col ou e{s/ olid; ESI
493810 The foll owi ng conpounds are obtarl ned ogousl y o
cl
15
3.1 A soiution of 4.54 g (54.0 mmol) of sodium hydrogencarbonate and
3.60 g (27.0 mmol) of 2-(S)-thiazolidine-4-carboxylic acid in 50 ml of water
is heated to 80°C, and 8.46 g (54.0 mmol) of 4-chlorophenyl isocyanate
20 are added. The reaction mixture is stirred at this temperature for 1 hour.
The mixture is allowed to cool, and the precipitate formed is filtered off.
The filtrate is acidified using 1N HCI, and the precipitate formed is filtered
off and dried, giving (S)-3-(4-chlorophenylcarbamoyl)thiazolidine-4-car-
c o5 boxylic acid as a colouriess solid; ESI 287.
3.2 498 mg (2.60 mmol) of N-{3-dimethylaminopropy!}-N"ethylcarbo-
diimide hydrochloride (DAPECI) are added to a solution of 573 mg
(2.00 mmol) of (§)-3-(4-chlorophenylcarbamoyl)thiazolidine-4-carboxylic
30

acid and 384 mg (2.00 mmol) of 4-(4-aminophenyl)morpholin-3-one in 4 ml
of dimethylformamide {DMF), and the mixture is stirred at room tempera-
ture for 18 hours. The reaction mixture is added to saturated sodium
hydrogencarbonate sotution, and the precipitate formed is filtered off,

35 giving N-3-{(4-chlorophenyl)}-N'-4-{[4-(3-oxomorphoiin-4-yl)phenyl]}-(S)-

thiazolidine-3,4-dicarboxamide ("A3") as a colourless solid; ESI 461.



N- 3-[ (4-chl orophenyl)]-N

- 3- nmet hyl - 4- (3- oxonor phol in-4-yl )- 15
phenyl]}-(S)-thiazoli e-

1-N-4-{]
di ne- 3, 4- di car boxam de, ESI 475;
N 3-[ (4-chl or.ophen -N -4-{[ 3- net hyl - 4- ( 3- oxonor phol i n-4-y| -
phenyl 1}-(S) Wff)ﬁ!f’ﬂf@%}- 1 A6-t hi azol i di ne- 3, 4- di car boxani de,"\é&%"z%ﬂ’f’m“
N-3-[ (4-chl orophenyl )]-N -4-{[ 4- (2- oxo-2H P9ki di n- 1-yl ) phenyl]}-(R) 20
t hi azol i di ne- 3, 4-di carboxam de, ESI 455. Exanple 4 25
N- [ 4- ( 3- oxonor phol i n-4-yl ) phenyl ] - 3- (5-chl or ot hi ophene- 2- car bonyl ) -
oxazol i di ne-5-carboxam de ("A5") is prepared anal ogously to the fol- | ow ng
schene: 30 35 WD 2006/032342 PCT/ EP2005/009124 -71 O ~O OH Cl NaCH NJ

MO 26011 O 03+ O St b Yo B birore fh ahiof Wiidy 1© ddaell BAPESIpd, 10

4.1 1.48 m (19.9 mmo ous torna yde sol ut1on are to a
sol ution of 2. 0@igh ¢flAEmMY0 976 mal) bSR3 NS5O mhoflfietiardl, dnd\théTeagtioous

sodi um hydroxi de solution. The resultant solution is |eft at 5C for 18
hours. A gol uti orixipire & strep atimom tempgragaredoe B4 hoorsi Bsheaastian iaiure is
added to water, and the precipitate formed is filtered off and dried, giving
N-3-[(4-chlorophenyl)}-N'-4{[4-(3-oxomorpholin-4-yl)phenyl]}-(S)-1,1-di-
oxo—1)\6~thiazolidine-3,4-dicarboxamide ("A4") as a colourless solid; ESI
493,
10

C‘ The following compounds are obtained analogously

N-3-[{4-chlorophenyl)]-N’'-4-{[3-methyl-4-(3-oxomorpholin-4-yl)-
15 phenyl]}-(S)-thiazolidine-3,4-dicarboxamide, ESI 475;
N-3-[(4-chlorophenyl)]-N'-4-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(S)-1,1-dioxo-1A’-thiazolidine-3,4-dicarboxamide, ESI 507;
N-3-{(4-chlorophenyl)]-N'-4-{[4-(2-0x0-2H-pyridin-1-yl}phenyi]}-(R)-
20 thiazolidine-3,4-dicarboxamide, ESI 455.

Exampie 4

C 25 N-[4-(3-oxomorpholin-4-yl)phenyl]-3-{5-chlorothiophene-2-carbonyl)-
oxazolidine-5-carboxamide ("A5") is prepared analogously to the fol-

lowing scheme:

30

35



chloride in 10 m of acetone is added dropwi se to this solution at an inter-

nal tenperature

of O - 5C. During the dropwi se addition, the pHis held

at

a val ue abov jtion of solid sodi um hydrogencarbonate. \Wen the 20
addition is gvo(if)@éjf'%gﬂt he m xture is allowed to warmto ro e’:["épr?ﬂ%srmgﬂ??e,

and the mixture is extractéli-with tert-butyl nethyl ether.
The aqueous phase is acidified using 1 N HO and extracted with tert-butyl

nmet hyl ether. This organic phase is dried over sodiumsul fate and evapo 25
rated, giving 3-(5-chl orothi ophene-2-carbonyl)oxazol i.di ne-5-car boxylic

wat er i s added,

as a col ourl ess
N- ( 3- di net hyl am

1 mmol) of g%

solid: ESI 262. 4.2 47 ny 0 Mol gT?
FQQQFKQE#)*)‘ - N -et ML@@@ 3.0&%?1?.[11 dﬁ;&dr‘tﬁlﬂ—}%i de ( DAPEC!)
of ny ~9 o)

are added to a sol uti

acid

3-(5-chl or ot hi ophene- 2 car bony?) oxazol i di ne-5-carboxylic acid and 367 ng
(1.912 mmol ) of 4-(4-am nophenyl)norpholin-3-one in 5 m of

di met hyl fgy mam de (DVF), and the m xture is stirred at roomtenpera 35 t
for 18 hours. The re-gnti'n m xture is added to saturated sodium

hydr ogencar bonat e sol ut

2006/ 032342 PCTI

, and the preci8itate formed is filtered off,
~0

The fol |l ow ng conmpoundsDAREE! obt ai ned anal ogously N

EP2005/ 0091 -72 giving 3y H
N-[ 4- ( 3- oxonor phol i n- 4-yl )ﬁhﬁhyl]-S-(S-i&r N -dohape- 2- car -
bonyl ) oxazol i di ne--5=carboxanide—"' A5" |, coI@urs &)I id;, ESI 436.

N-[ 3- net hy
car bonyl )01>Qazol i

| - 4- ( 3- oxonor phol i n-4-yl )phenyl]-3-(5-chl orlaL | ophene- 2-

di ne-5-car boxam de, ESI 450;

N[ 4- (2- oxo- 2H pyri di n-1-yl ) phenyl ] - 3- (5- chl or ot hi ophene-2-car 10

N S aE o oo o AAB T S8 oo e aSuBbry Feraldavisle saltign pre

(2R, 4R) - 4- hydr o

618l $bilfior o G RBHHNER o DGisbsbAn@FRBTAbIARR O

gously to the follow ng sc

15

20

30
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aqueous sodium hydroxide solution. The resultant solution is left at 5°C for
18 hours. A solution of 3.46 g (19.1 mmol) of 5-chlorothiophenecarbonyl
chioride in 10 ml of acetone is added dropwise to this solution at an inter-
nal temperature of 0 - 5°C. During the dropwise addition, the pH is held at
a value above 7 by addition of solid sodium hydrogencarbonate. When the
addition is complete, the mixture is allowed to warm to room temperature,
water is added, and the mixture is extracted with tert-butyl methyl ether.
The aqueous phase is acidified usihg 1N HCI and extracted with tert-butyl
methyl ether. This organic phase is dried over sodium sulfate and evapo-
rated, giving 3-(5-chlorothiophene-2-carbonyl)oxazolidine-5-carboxylic

acid as a colourless solid; ES| 262.

4.2 479 mg (2.50 mmot) of N-(3-dimethylaminopropy!)-N‘-ethylcarbo-
diimide hydrochloride (DAPECI) are added to a solution of 500 mg

(1.91 mmol) of 3-(5-chlorothiophene-2-carbonyl)oxazolidine-5-carboxylic
acid and 367 mg (1.91 mmol) of 4-(4-aminophenyl)morpholin-3-one in 5 ml
of dimethylformamide (DMF), and the mixture is stirred at room tempera-
ture for 18 hours. The reaction mixture is added to saturated sodium

hydrogencarbonate solution, and the precipitate formed is filtered off,

ure

VO

5



20 NHH + 02N \%O¢cl 2 v "N\ ¢l HOB~ 25 NNo pyridine HNOO 1| N
N- et hyl di i sopropylam ne N\ dichloromethane \ cl 30 894 ng (4.43 mmol) of
4-ni trophenyl chloroformate are added to a solution of 570 ng (4.43 nmol)

of 2-am no- Swiﬁgﬂggg%]dl ne and 0.73 m (9.0 mvol) of pyrll;y zb&;@%ﬂ‘ of

di chl or onet hane e mxture is stirred at room 35 tenpera ure

hour. 1.49 g (4.43 mol) of (2R 4R)-4-hydr 6%y- 2-[4- (2-

0x0- 2H pyri di n- 1-yl ) phenyl car banmoyl ] pyrrolidi niumchloride and 1.5 M WO
2006/ 032342 PCT/ EP2005/ 009124 -73 (9.0 mml) of N-ethyldiisopropylamne are

" oom t enper at ur 91408 Nl HERRImOBHRIn £ b FEI i I 2tk ' ana 1 he

residue is chromh?gémelrﬁ Qfé:a?b&{dmlﬁé (94" &8l ERouhESs solid; ESI 436.
di chl or onet hane/ net hanol 95:5 as eluent, * giving

1-N-[(5-chloropyridin-2-yl)]-2-N{[4-(2-0xo0-2H pyridin-1-yl)phenyl]}-
(2R 4R) - 4- hydrox%@ytr hol jdine-1,2-di ca(r)(ﬁﬁxam de (" A6" as a col ourless
solid, ESlg 454 ? %WF‘@ICFQSWW‘&ﬁ(ﬁ aed,an d anal ogously: C
1- N-[(5 chI oropyridin-2-yl)]-2-N{[4-(3- oxormrpholln 4-yl ) phenyl ]} -

(2R, 4R) - 4- hydroxypyrrol i di ne-1, 2-di car boxan de, ESI 460; 15

1-N-[ (5-chl or opyri dlmfﬂﬁﬂthﬂl-@(%mrﬁdphdmm -ZhphemdlBH5tchidrojhiophene-2-
phenyl 1}- (2R, 4R) - 4- hydroxypyrrol i di ne-1, 2-di_car boxam de, ESI 455;
-N-[ (5- chl or opgarkanyexgzgl ]dJQe‘IQ-C{q"QDWTUIS*%Eﬁl(‘@DOXO 2H pyridin-1

N-[4-(2-ox0-2H-pyridin-1-yl)phenyl]-3-(5-chiorothiophene-2-car-

10 bonyljoxazolidine-5-carboxamide, ESI 430.

C Example 5
15 1-N-[(5-chloropyridin-2-yl)}-2-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide ("A8") is prepared analo-
gously to the following scheme:

NH2 O Ci (Njﬁ":n O
Y h o AT T RTTL

2 |

Cl N

C = /\,\
,1\\

20

O
i “w
pyridine o O\
, T N |
N-ethyldiisopropylamine N= S
dichloromethane X /
Cl

30

894 mg (4.43 mmol) of 4-nitrophenyl chloroformate are added to a solution
of 570 mg (4.43 mmol) of 2-amino-5-chloropyridine and 0.73 ml (9.0 mmol)
of pyridine in 50 mi of dichloromethane, and the mixture is stirred at room
35 temperature for 1 hour. 1.49 g (4.43 mmol) of (2R,4R)-4-hydroxy-2-[4-(2-
oxo-2H-pyridin-1-yl)phenylcarbamoyl)pyrrolidinium chloride and 1.5 mi



yl )phenyl 1}-(2R 4R) - 4- hydroxypyrrol I di ne-1, 2-di car boxam de, ESI 472; 20
1-N-[ (5-chloropyridin-2-yl)]-2-N{[4-(2-0x0-2H pyridin-1-yl)phenyl]}-
(R) 4, 4-di net hom rrolidine-1, 2-di carboxam de, ESI 498;

1-N-[ (5-chl o 3Dy 1 )] - 2- N-{[ 4- ( 3- oxonor phol i n- 4- yI ) FHHER2PES/009124
(R -4, 4-di net hoxypyrrolidine-1, 2-di car boxa#Bde, ESI 504; 25

1-N-[ (6-chloropyridin-3-yl)]-2-N{[4-(2-ox0-2H pyridin-1-yl)phenyl]}-
(2R, 4R) - 4- hydroxypyrrol [ d| ne 1, 2 d| car boxam de, ESI 454,

1-N-[(6- chloropyrldln {[4-(2-0x0-2H pyrazin-| - I?

phenyl]}- (2R 4R)( A 'ﬁm)cﬁtf 'Ndﬂﬁ'%ﬂﬂ'igp)lﬂam@ﬁ aeg pdsleghriqithe resyultanissuspen-

Exanple 6 1-N- | r

~yl) phenyl 13- (R§S4°A{‘F fo tﬂ@ﬁ%?%*o‘iy@ﬂ*ﬁ{ 'kést/ﬁ'?e"loé(‘% offf BYRdalig for (Mhpoyrs. ¢

prepar ed anal ogquf neattion Afixtubeis @dréﬁwatw éﬁb@l“f@reé&@:@@@@ﬁr@:ﬁ?ﬁé@raphed

PCT/ EP2005/ 009124 -74 H2N 0 O H ~ Cros ... | HO NN~

0~ 00 IN r‘ér | N@n a)smcp-gajcownmam dnchlognomethaaelmah&t_ﬁn@&d&(as @uen, H

:_IS:: / d't (rji(gt hyloa\mQ{H ng 1 Nﬁl é) chloropynao n-2-ylw é) Nﬂ[f%I OX0 2119 pyndln lI-y/I)p'HePn(?l]}'\l d
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide ("A6") as a colourless
solid, ESI 454.

10 . ,
The following compounds are obtained analogously:

1-N-[(5-chloropyridin-2-y1)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 460;
15 1-N-[(5-chloropyridin-2-y1)]-2-N-{[4-(2-0x0-2H-pyrazin-1-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 455;
1-N-{(5-chloropyridin-2-yl)]-2-N<{[3-fluoro-4-(2-oxo-2H-pyridin-1-
yhphenyl]}-{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 472;
20 1-N-[(5-chloropyridin-2-yl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
(R)-4,4-dimethoxypyrrolidine-1,2-dicarboxamide, ES1 498;
1-N-[(5-chloropyridin-2-y1)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-4,4-dimethoxypyrrolidine-1,2-dicarboxamide, ESI 504;
C o5 1-N-[(6-chloropyridin-3-yi)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-
(2R,4R)-4-hydroxypyrrotidine-1,2-dicarboxamide, ESI 454;
1-N-[(6-chloropyridin-3-yl)]-2-N-{[4-(2-ox0o-2H-pyrazin-1-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 455.

30
Example 6
1-N-{(4-chlorophenyl)]-2-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-(R)-4,4-di-
methoxypyrrolidine-1,2-dicarboxamide ("A7") is prepared analogously to
35

the following scheme:



Cda 6.112.2 g (122 mol) of chromun(Vl) oxide are added to a m xture, 15
held at 0OC, of 22 ml of pyridine and 50 m of dichloronethane, and the

m xture is s t he sane tenperature for 30 m nutes nis
allowed to V\g,&n#o?&“}é mterrper ature, and a solution of 5. 03%%%845@h%
4-hydroxy-D-proline in 80 m of dichloronmeféane is added dropw se over 20
the course of 5 mnutes. After stirring at roomtenperature for 1 hour, the

solution is filtered, and the filtrate is evaporated. The residue is
partitioned between 1 N HC and tert-{utyl nethyl ether. The organic phase

is dried over spdiumsulfate, gvapor at &d d fecr ysta&lised from di et hyl
ether/ (y 25 petraleum ether, gRyvi ng Boc- 4« p pr ol 4 ap a colourless
solid; ESI 130. 6.2 742 F9s ( 3. q?@ ) of ethyl! N ""'rrN 0

2- et hoxy- 1, 2- di hy gk otfui nol i ne= 1- ﬁar’;r 0 boxyl ate (EERRK ape dito a
suspensi on of 485 gyo(2. 0Y" TTYDb?’L(S)fO Boc- 4- ket o- D-prol i fle and 37 (2.00
mol ) of % (4-anminfphenyl)-1H |d|n20r’F§?n 25 m of\tol uene,Nand t he
m xture is stirre t roomtem ature for 18 hours. 200 m of tert-butyl

met hyl ether are added, and the 35 precipitate formed is filtered off. 200
m of petroleumether are dded to the filtrateN8nd tg Tesul t ant
precipitate is fi lﬁcﬁ ed of giving tert-butyl ) WO 2 ?%03&342
PCT/ EP2005/ 009124 ?‘q

4- 0X0- 2- [ 4- ( 2- OXO- méthapy T i di Ny’ wry\“ nybcar bacumyl]pyrrol,&
-yl )phenylg) rbamoyl] as a brtbwy sm ESL 308, .5 613 X0 m lanol
are added T'o a suspensi on 0k"400 (I“ 0 mTPeﬂ),ta;%f te but yl X

(R) - 4- oxo- 2- [ 4- (2- ox0- 2H pyri di n- 1 yl)

car ganoyl ] pyrrolidi ne-1-carboxylate in 5 rri of 4N HCl ¢ n di oxane, and the

m X e is stirred at roomtenperature for one hour. The reaction m xture is

evaporated, giving (R)-4,4-dinethoxy-2-[4-(2-oxo0-2H pyridin-1-yl)phenyl- 10
carbamoyl Jpyrr 0|6i.1di ni l’fg]ZC (?ﬁé mm&? oi;"chrro(l)'nvmI ?\DI)%% edéreEacllded tc a mixture,
15 held at 0°C, of 22 ml of pyridine and 50 mi of dichloromethane, and the
mixture is stirred at the same temperature for 30 minutes. The solution is

allowed to warm to room temperature, and a solution of 5.00 g of cis-Boc-
4-hydroxy-D-proline in 80 ml of dichloromethane is added dropwise over

20 the course of 5 minutes. After stirring at room temperature for 1 hour, the
solution is filtered, and the filtrate is evaporated. The residue is partitioned
between 1N HCI and tert-butyl methyl ether. The organic phase is dried
over sodium sulfate, evaporated and recrystallised from diethyl ether/

C 25 petroleum ether, giving Boc-4-keto-D-proline as a colourless solid;

ESi# 130.

6.2 742 mg (3.00 mmol) of ethyl 2-ethoxy-1,2-dihydroquinoline-1-car-
30 boxylate (EEDQ} are added to a suspension of 459 mg (2.00 mmol) of
Boc-4-keto-D-proline and 372 mg (2.00 mmol) of 1-(4-aminopheny!)-1H-
pyridin-2-one in 25 mi of toluene, and the mixture is stirred at room tem-
perature for 18 hours. 200 ml of tert-butyl methyl ether are added, and the
precipitate formed is filtered off. 200 ml of petroleum ether are added to

35
the filtrate, and the resultant precipitate is filtered off, giving tert-butyl (R)-



6.4 0.12 m of triethylamne and 127 ng (0.830 mmol) of 4-chloro- phenyl
| socyanate are added to a solution of 250 ng (0.658 mmol) of 15

(R) -4, 4-di met hoxy- 2-[ 4- (2- oxo-2H pyridin-1 -yl ) phenyl car bamoyl rrolid-
i ni um chl or i\%’zl“#"?é;% of dichl oronmethane. After stirri ngpgi"ﬂ"g%ﬁﬁ"?%m
perature for one hour, the reaction mxtw# s evaporated, and the residue

I s chromat ographed on a silica-gel columm wth dichl oronet hane/ net hanol 20
95:5 as eluent, giving 1-N-[(4-chl orophenyl)]-2-N{[4-(2-o0x0-2H pyridin-1-

yl) phenyl]}-(R) -4, 4-di pet hoxypyrrolidjne-1, 2-di carboxam de ("A7") as a

col our | ess’ sol iﬁ-,oxgg-[%gz}»pxgg%-?mgmg -»yﬁ@henylcarbamoyl]pyrrol|d1$1e-1 -carboxy-
-N-[(4-chl oroph Jr ReaNEE L4 - (3 hol i n-4-yl ) phenyl ]}- (2R, 4R) - 4-

hydr oxypyrrol i d@%t‘%az&&%g#’b%@gﬂm ergtg'BZS") is prepared anal ogously to 30
the follow ng schene: 35 WD 2006/ 032342 PCT/ EP2005/ 009124 -76 HOH N/ V N
"o N BOCO ~OHO O EEDQ LN NBOC5 HOO / HO O 14N HCl /dioxane HO N p N
~ 0/ O QHO 8 3Norm( 1@ mi of methanaleare addeddn aspspansion of 40dmg t) H H

(1.01 mmol) of tert-butyl (R)-4-oxo-2-[4-(2-oxo-2H-pyridin-1-yl)phenyl-
carbamoyl]pyrrolidine-1-carboxylate in & mi of 4N HCI in dioxane, and the
mixture is stirred at room temperature for one hour. The reaction mixture is
evaporated, giving (R)-4,4-dimethoxy-2-[4-(2-ox0-2H-pyridin-1-yl)phenyl-

10 carbamoyl]pyrrolidinium chloride as a brownish solid; ESI 344.

6.4 0.12 mi of triethylamine and 127 mg (0.830 mmol) of 4-chioro-
pheny! isocyanate are added to a solution of 250 mg (0.658 mmol) of

15 (R)-4,4-dimethoxy-2-[4-(2-ox0-2H-pyridin-1-yl)phenylcarbamoyl]pyrrolid-
inium chioride in 10 mi of dichloromethane. After stirring at room tem-
perature for one hour, the reaction mixture is evaporated, and the residue
is chromatographed on a silica-gel column with dichloromethane/methanol

20 95:5 as eluent, giving 1-N-[(4-chlorophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-
yl)pheny!]}-(R)-4,4-dimethoxypyrroiidine-1,2-dicarboxamide ("A7") as a
colourless solid; ESI 497.

C 25 Examgle 7

1-N-[{4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-(2R,4R)-4-
hydroxypyrrolidine-1,2-dicarboxamide ("A8") is prepared analogously to

the foliowing scheme:
30 9

35



7.1 16 g (12.86 nmol) of ethyl 2-ethoxy-1, 2-di hydroquinoline-1-car- 15

boxyl ate (EEDQ are added to a suspension of 15 g (64.86 mopl) of

ci s-N - BOC- 4- hydr oxy-D-proline and 12.47 g (64.86 mml) of 1-(4-

am nophenyl ) WD 280§432842 n- 2- one in 250 m of toluene, and tRETMHFO05/00912%
stirred at roomtenperature for 18 hours._ Zde precipitated product is 20
subsequently filtered off, washed successwely with 50 mM of toluene and 50
m of diethyl ether and dried in a desiccator, giving 24.5 g (93.2% of
tent-butyl (2R 4R)-4-hydroxy- 2-[4-(3 oxonor phol i n-4-yl) phenyl car ba-
noyl ] pyrrolidine-1 -carpgxylate as r ey V\:h jfeypowder. ESI 406. 25 7.2 300
m of 4N hydrochloric aci¥-in di oxa aded do a solution of 15 g (37
mol ) of tent-butyl (2R, 4R) MRydroxy- 2|l onor phol i nb4 HQ,

yl) pheny[ car bamoyl ] pyrrol i di ne-1- car boxyl at e°| n 200 moo d| oxarne,\ and the
mxture is stirred at rogiasgnperature gspo 12 hour's. u oG i €84G sub
30 sequently filtered off, washed with 50 m of di oxane and m Lof di et hyl
ether andbdried in a desiccator, giving 12.64 g (100% of NTZ4-{§3- & onor -
phol i n-4-yl)phenyl]- (2R, 4R) - 4- hydr oxypyrrolidine-2-carboxamd h dr o-
chloride as a white powder. ESI 306. 35 WO 2006/032342 PCT/E (BBWc@:@é}-iM
-77 7.3 12.64 g (36.98 pppl) of N [4-(3-0x0 n- 4-yl ) pheny

(2R, 4R) - 4- hydro ?ol | - 2-igar boxam deohydr i de are s,m§pended in

1200 m of dlchIQr/b t ﬁ of triethyl amn adde th 5
cooling in an ic ut o~ %ﬁﬁ—fﬂﬁ—e cNHOMHG:
phenyl isqgyanate in @f di chl or onet ha IS subs ad ed

dropwi se to the m xture at 2C over the course of 1.5 hours reac-
tion solution is then left to stir for a further 30 m nutes V\ntH*lce
coof™ng. The dichloronethane solution is then washed successively with 100
m 1 N 10 hydrochloric acid and 100 m of water and dried over sodium
sm fat e. Af lt er 7the1gig/(12B AN bREtHYESRthbky- ¢egdingifoquitblinact [eaEhy | ene

chl oride sol ution

boxylate (EEDQ) are added to a suspension of 15 g (64.86 mmol) of

' cis-N’-BOC-4-hydroxy-D-proline and 12.47 g (64.86 mmol) of 1-(4-
aminophenyt)-1H-pyridin-2-one in 250 ml of toluene, and the mixture is
stirred at room temperature for 18 hours. The precipitated product is

20 subsequently fiitered off, washed successively with 50 ml of toluene and

50 ml of diethyl ether and dried in a desiccator, giving 24.5 g (93.2%) of
tert-butyl (2R,4R)-4-hydroxy-2-{4-(3-oxomorpholin-4-yl)phenylcarba-
moyl]pyrrolidine-1-carboxylate as a grey-white powder. ES| 406.

C 25 75 s00moran hydrochloric acid in dioxane are added to a solution
of 15 g (37 mmol) of tert-butyl (2R, 4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-
yl)phenylcarbamoyl)pyrrolidine-1-carboxylate in 200 ml of dioxane, and the
mixture is stirred at room temperature for 12 hours. The precipitate is sub-

30 sequently filtered off, washed with 50 ml of dioxane and 50 ml of diethyl
ether and dried in a desiccator, giving 12.64 g (100%) of N-[4-(3-oxomor-
pholin4-yl}phenyl]-(2R,4R)-4-hydroxypyrrolidine-2-carboxamide hydro-
chloride as a white powder. ESI 306.
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R

has been evaporated to 1/3 of the original volune in a rotary evaporator,
the precipitated product is filtered off, washed wwth 50 mM of petrol eum 15
ether and dried in a desiccator, giving 14.6 g (86% of 1-N[(4-chloro-
phenyl )] - 2- NW¢ 2006883834 nor phol i n-4-yl ) phenyl ]}- (2R, 4R) - 4- REIEBHAPEH | -
di ne-1, 2-di carboxam de ("A8") as a white pppder, ESI 459; mp. 216. 20 The
foll ow ng conpounds are obtai ned anal ogously:

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

phenyl]}- (2R 4R) - 4- hydr oxypyrrolidi ne-1, 2-di car boxam de, ESI 473; mp. -~.
25 250; 1-N-[ (4-7cBl or dﬁt&thgl(%%mﬂ)@f(&-{@*&-&bhwpmmhm&lmh)aph&nyl 1}-

(2R, 4R) - 4- hydr oxypyr.rol i di ne- I car boxam de, ESI 453; mp

SN[ chil or opiRAR LA SRSy TP G- 2cRdRsBIIe PHaiachlonds 3respispended

R

(2R 4R) - 4- hydrom&uﬁim aduwbétrﬁmb.cmmmramslee sérwnmol of4 chloro-

1- N-[ (4- cH or ophenyl -N-{[2-fluoro-4 - 0X0- pyridin-1-yl) 35
phenyl ]} - ( 2R, 4Rpheny @o@xqrpﬁen@nDalmleofjdidalamaetbamans gabsegEgienty addad

1N T (- ohl or opHERPMAR 19 IRE FRbsLTe B522C SYPLG SoHTaRIek s Hhgugs, pnd the reac-

phenyl]}- (2R, SR)tro% ﬁfﬁ@%&gﬁf Bt €6 S fbr %Tdhﬁéf Soffilee. with jce qooling. The

1-N-[ (4-chl orophen uor o- 4- oxonor phol1 n-4

phenyl]}- (2R SS)didalblsuineihapgrsomuodn is¢hdn dashedshogessividy with 100 m! of 1N
1-N-[ (4-cH@rophenyl )] -2-N{[3-fl uoro-4-(3-oxonorphol in-4-yl)-

phenyl 1}- (2R, 4R O‘FN@Fﬁ%i‘?'Sﬁ%i@Qimié’fl‘ﬂaﬁefcﬁ%ﬂﬁ@qa’ﬂﬁﬁﬁm@m Sulfate. After

-N-[ (4-chl oroph
phe 1}-(2R, 4R)Eﬂﬁ %H& % py r?éﬁegﬁ maiégbﬁ%@gtﬁox aéﬁg%hgéélorﬁgsol%on
1- N-T( 4- chl or opheiyedn QVéﬂJdrfal‘écKt% 13O BAginat GoMiﬁdOiﬁeélthh}y e¥aporator,
(2S, 3S) - 3- hydr ox?;pyr rolidine-1, 2-di carboxam de,
e precipitated product is filtered off, washed wnth 50 mi of petroleum
1S ether and dried in a desiccator, giving 14.6 g (86%) of 1-N-[(4-chioro-
phenyl}]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-hydroxypyrroli-

dine-1,2-dicarboxamide ("A8") as a white powder, ESI 453; m.p. 216°.
20 The following compounds are obtained analogously:

1-N-{(4-chlorophenyl)}-2-N-{[3-methyi-4-(3-oxomorpholin-4-yi)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473; m.p.
C 25 255
1-N-[{4-chloropheny!)]-2-N-{[4-(2-ox0-2H-pyridin-1-yi)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 453; m.p. 160°;
1-N-{(4-chlorophenyl)}-2-N-{[2-fluoro-4-(3-oxomorpholin-4-y!)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 477, m.p.

30
235
1-N-{(4-chlorophenyl)]-2-N-{[4-(2-oxopyrazin-1-yl)phenyi]}-
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 454,
1-N-[(4-chloropheny!)]-2-N-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
35

phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 471;



1 -N-[(4-chl orophenyl)]-2-N{[4-(3-oxonorpholin-4-yl )phenyl]}-

(2S, 4S) - 4- hydr oxypyrrol i di ne-1, 2-di carboxam de, ESI 459 15 pry NOH O N 20
0~1a N H /

1- N[ (4- chl or'OPRUEPEZ3H2 2- N- { [ 2- net hoxycar bonyl - 4- ( 3- oxomor PHoY/Er805/009124

i n-4-yl)phenyl]}-(2R 4R) - 3- hydroxypyrrol -@dBne- 1, 2- di car boxam de, ESI 517,
mp. 119; and therefrom by hydrol ysis

1-N-[ (4-chl orophenyl )] -2-N-{[ 2- car boxy- 4- ( 3- oxonor phol i n-4-yl ) -
phenyl]}-(2R 4R)-3- hydr oxypyrrolidine-1, 2-di carboxam de, ESI 503, mp. 30
145, 1- N- [ (4- chi or ophdnbij4-chlorppenyiicBi SpendtSoemarbabi-ohi-

e yganpg; ”ﬁ'y%@@ﬁ}@%@ﬁ)ﬂﬂ&&?‘o&%ﬁ?&%dir‘%'éﬂ‘?z'-%:ic%'rgéfaarﬁi%%?‘am de, and

1- N-[ (4-chl oropheny!) J1-R=[Ns-Lhigrs AN AverB R BUxomdipholin-4lyl)-
phenyl]}-(2R 4R) - 4- hydr ox[y;)yr rol %%Hl 2({&3 car boxgm' de. V\B 2006/y0%32342
PCT/ EP2005/ 0091 Zshenyf]}-( IR 38)Xhpdrdxypyrrolidine-1,2-dicarboxamide,

1-N-[ (4- henyl )]-2-N-{[ 4-(3- hol in-4-yl)phenyl])- (2R, 4S) - 4-
nyclroxypyr ol  di me. 1. A GrkeBraRe TS Brib i ar ool A 1 of -
lowi ng scheme: Nton 40 (SR HR)\4-hydR&yYrrolidind®®, NaicktBlxarkids, ~ | N BOC
1-N-[(4-chlorophenyl)]-2-N-{[4-(2-0x0-3-methoxy-2H-pyridin-1-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 483.

10 1-N-{(4-chlorophenyl)}-2-N-{{4-(3-oxomorpholin-4-yl)phenyl]}-
(2S5,3S)-3-hydroxypyrrolidine-1,2-dicarboxamide, ESI 459;
C 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2S,4S)4-hydroxypyrrolidine-1,2-dicarboxamide, ES1 459
15

o
o N
20 o:j< #a(::jr,c
N
H

1-N-{(4-chlorophenyl})]-2-N-{[2-methoxycarbonyl-4-(3-oxomorpho-
C 25 lin4-y)phenyl]}-(2R,4R)-3-hydroxypyrrolidine-1,2-dicarboxamide, ESI 517,
m.p. 119; and therefrom by hydrolysis
1-N-[(4-chlorophenyl)]-2-N-{[2-carboxy-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-3-hydroxypyrrolidine-1,2-dicarboxamide, ESi 503, m.p.
30 145°,
1-N-[(4-chlocrophenyl)]-2-N-{[2-methoxycarbonyl-4-(3-cxomorpho-
lin-4-yl)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, and
therefrom by hydrolysis
1-N-[(4-chloropheny!)]-2-N-{[2-carboxy-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide.
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Ph3PPDEAD HOI/ O H 15 HOHO/ I NOz N~NI NOo Cl INNaOHO 91 _ QOCN
" MeOHI / NOH\ / C 20 8.1551 mM (35 mmol) of diethyl

azodi car boxyl at e % are added 25 dropwi se at 0OC under nitrogen to a

sol ution of MWQ2Y6(032395 mmpl) of tert- C butyl PCT/EP2005/009124

(2R, 4R) - 4- hydr oxy- 2- [ 4- ( 3- oxonor phol i n- 4- ylygphenyl car banoyl ] pyr -
rolidine-1-carboxylate, 5.77 g (34.5 mmol) of p-nitrobenzoic acid and 9.18
g (35 mml) of triphenyl phosphine in 350 m of tetrahydrofuran. The
reaction mxture is subsequently left to stir at roomtenperature for 12 30
hours and evaporated to dryness under reduced pressure, 20 m of nethylene
chloride are added to, the residue, and the nethylene chloride solutionis
washed successi%%mw—e(—g 10 mM of saturated sodiumchloride solution and 10
m of water and dried over sodiumsulfate. After the drying 35 agent has
been filtered off and the solvent has been stripped off in a rotary
evaporator, the T-hsf(4chlorep hem)ll)J%Nemmldxoﬁ[brpholﬂfACyl)@hbmyl]}emﬂs)-@l-VI ng
8.5 g WO 06/ 032342 PCT/ EP2005/ 009124 - 80 (88.8") of tert-butyl

(2R, 4S) - 4- ( 4- ni thysSE@RYyOSdine- b 2rdicarboxanits t?rﬂﬂepﬁfed analogously to the fol-

4-vyl )pheny[car biﬁaﬁdgg%{ él di ne- 1-carboxyl ate as slightly yellow crystals,
ESI 555. el’@ to Exanple 7, reaction of tert-butyl

(2R,4S)-4 (4 nitro-

benzoyl oxy) - 2- [ 4- ( 3- oxonor phol i n-4-yi ) phenyl car banoyl ) pyrrol i di ne-1-car -

o NO
10 HO 0 7’@ 2
o /\( \ a0 HG o 0 d
C N - LN N-goc
o Ph,P/DEAD \©\
N NTTO

H
15 \ 0 NC
HO 2
/\fo “, YO’

oG D
NSO ° 1N NaOH kx”\@\i’q\{
" MeCH N0 u\Om

20

8.1 5.51 mi (35 mmol) of diethyl azodicarboxylate (DEAD) are added
C dropwise at 0°C under nitrogen to a solution of 7.0 g (7.26 mmol) of tert-
25 butyl (2R, 4R)-4-hydroxy-2-[4-(3-oxomorpholin4-yl)phenyicarbamoyljpyr-
rolidine-1-carboxylate, 5.77 g (34.5 mmol) of p-nitrobenzaic acid and
9.18 g (35 mmol) of triphenylphosphine in 350 ml of tetrahydrofuran. The
reaction mixture is subsequently left to stir at room temperature for 12
30 hours and evaporated to dryness under reduced pressure, 20 mi of
methylene chloride are added to the residue, and the methylene chloride
solution is washed successively with 10 ml of saturated sodium chloride
solution and 10 ml of water and dried over sodium sulfate. After the drying
35 agent has been filtered off and the solvent has been stripped off in a rotary

evaporator, the residue is triturated with 30 mi of diethyl ether, giving 8.5 g



boxyl ate gives the conpound (3S,5R)-1 -(4-chl orophenyl carbanoyl)-5-[ 4-

( 3- oxonor phol i n-4-yl ) phenyl car banoyl ] pyrrolidin-3-yl 4-nitrobenzoate as 10
yel |l owi sh crystals, ESI 608. 8.3 0.075 m of 1N sodium hydroxide solution is
added with |é’%06%401’53$g2 to the solution of 50 ng (0.082 nmdRQT/EF2005/009124
(3S,5R)-1-(4-chl orophenyl car- 15 -80-

bamoyl ) - 5- [ 4- ( 3- oxonor phol i n- 4-yl') phenyl car bamoyl ] pyrrolidin-3-yl
4-nitrobenzoate in 2 m of nmethanol, and the reaction mxture is stirred

for 15 mnutes. The precipitate is filtered off and washed with 2 m of

met hanol and dL 1(88,8%) of fﬁg‘ ayh@R,48M4- (dFHIEOME¥M@m)& Bbf%ﬁwmp':mnio
4-( 3- 2R.4S 1
bt boxam de ae. cbyRheuABRTE bt Sl SRy ae Y Shiguborel edefds) o5

An anal ogous prq:_sgdﬁ gi ves

1- N-[ (4-chl or opheny '-2-N—{[4-(3- oxonor phol i n-4-yl)phenyl]}- (2R 3S,
4R) - 3, 4- di hydr oxypyrrolidine-1, 2-di carboxam de, ESI 475, mp. 247; 30
1-|\l-[(4-ch$orophenyl )]-2-N-{[4-(3- oxom)r hol i n- 4- I)phen){ké - _
(75 i ol e GrRaBPIoaipeahon oHoBo! (4R 4S)sh(4-nitro-

a hy o oxypyr 1 of 1T HRAP SR SroonRABAR I ey e BB lihesd s o001 o4

-81- Exanpl e 8a poxylate glves the co found (3S,5R)-1-(4- chlorophenylcarbam F¥I) 5-4-
1- N-[ (4-chl orophenyl)]-2- N oxonor phol i n-4-yl) 4S)-4- 5

et hynyl - 4- hydr oA;ipcgmnmmnowmmmrwmmwwrrc&s\m@&ﬂ 1 n@ropeepfaat@cas

anal ogousli10to the follow : HOHOO CCCBleq
trichl or oi socyar{fPWISLEys {L%S$$I§@ + NON "

C 8.3 0.075 ml of 1N sodium hydroxide solution is added with ice cooling

to the solution of 50 mg (0.082 mmol) of (3S,5R)-1-(4-chlorophenylcar-

15 bamoyl)-5-[4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidin-3-yl
4-nitrobenzoate in 2 ml of methanol, and the reaction mixture is stirred
for 15 minutes. The precipitate is filtered off and washed with 2 ml of
methanol and dried, giving 35 mg (93%) of 1-N-[(4-chlorophenyi)]-2-N-

20 {[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4S)-4-hydroxypyrrolidine-1,2-di-
carboxamide as colourless crystals, ESI 459, m.p. 243° (decomposi-
tion).

C 5 An analogous procedure gives
1-N-[(4-chlorophenyl)]}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 38, 4R)-3,4-dihydroxypyrrolidine-1,2-dicarboxamide, ESI1 475, m.p.
247;
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2S,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES1 459; m.p. 253°,
1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl}}-3,4-
dihydroxypyrrolidine-1,2-dicarboxamide.

30
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coo/CH3 DW OJ, 00.09 eqc TEMPOO- Ol ~( O roomtenp. HO// O/ 15
MBr 2 eq. 1.2 eq. LIOHH-- N-"y0 <iyOH THE O 0 O MeOH/ H20 OA0O O O/ H
20 further analo to H Exanple 7 N"""Ir NHN.. O Ni ~o 25 cl The
f IIovm ng cortp gﬂ? b’?‘lé obt ai ned anal ogously 30 1 PCT/EP2005/009124
-N-[ (4-chl orophenyl)] 2-N-{[4-(2-0x0-1 H pwgaidin-1 -yl)phenyl]}-

(2R, 4S) - 4- et hynyl - 4- hydr oxypyrrolidi ne-1, 2-di carboxam de, ESI 477,

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (2- oxo-2H pyrazi n-1-yl ) phenyl ]}

(2R, 4S) 14- et hynyl - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 478. 35 WO
2006/ 032342 Pcmmglm -82- Exanple 9

1-N-[ (4-chl orophenyl )]-2-N-{[4-(3- oxom)rpholin 4-yl)phenyl])-(2R 4S)-4- 5
azi dopyrrolidine-1, 2-di carboxam de ("A9") and 1- N-[(4 chl orophenyl )] -2- N

[ 4-(3- oxormrph )_ P'W%’ ar -
boxam de ("A Oog wﬁ‘i‘g‘@g 2 @@43@0;(6 ﬁ@ﬂ?’ hghgﬁF@Réﬁg -9‘10 HO O
o OO 5 ethynyl-4-hydroxypyrrol|d|ne-1 2-dicarboxamide, ESI 483, is prepared

~=

analogously to the following scheme;

Hq 2
Zj Cs,CO, [1 1 eq. trichioroisocyanuric acid ?j
10 N ""'“’ OH ————— . a\ fr ~ » N ""-‘.r 0.
o2k o E _CH, DMF © o 0.09 eq. TEMPO o%o o
C -’fo\ ,f\ room temp. ’f\
MaB HO_// HO /
15 = ger 3 %
2eq & o 1.2 eq. LiOH
o o~ ‘}:‘ '-nf ~ N n,OH
0=, © MeOH/H,0 oA 0
- dfo\
HO /
20 3
further analogously to “
Example 7

L ]
I
=
>z
o=
Z
_=°

The following compounds are obtained analogously

1-N-[{4-chlorophenyl)]-2-N-{[4-(2-ox0-1H-pyridin-1-yhphenyl]}-
(2R,48)-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 477;
1-N-[(4-chlorophenyl)}-2-N-{[4-(2-oxo-2H-pyrazin-1-yl)phenyl]}-
(2R,4S)4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide, ES1 478.

30
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0 ~-N NNBOC MsCl/Py NNBOC HO\ NO H15 N3, NaN3/DWV ON-~ N ~N11/ O3
OCd CL?BQC 20 1Ph3PPHZO~HO OHzN.,0O0/ C1 OCHoO 259.11.3

(16. 65 nmol ) of nethanesul fonyl chloride are added drop- wise with ice
cooling to aYEBRUMO34Bf 4.5 g (11.1 mml) of tert-butyl 3I0PCT/EP2005/009124

(2R, 4R) - 4- hydr oxy- 2- [ 4- ( 3- oxonor phol i n- 4- ylgpphenyl car banoyl ] pyrrol i di ne-
1-carboxylate in 20 m of pyridine, and the reaction solution is stirred at
roomtenperature for 12 hours. The pyridine is subsequently stripped off
under reduced pressure, 10 ml of saturated citric acid solution are added 35
to the residue, BXBMPIE9acidic solution is extracted twice with 10 m of

nmet hyl ene chl ori de each tinme. The conbi ned organi c phases are then WD

2006/ 032342 PCT/ EP2005/ 009124 -83 washed with 10 m of saturated sodi um
chloride sol uti onnapa-cHid R ,ﬁp‘;[lq' Floxd i Lng
agent by fi Itra?'ilon andrcgtggvgg’)ﬁﬂgz- of Jeof tm@g@?%ﬁm@&ggﬁ}#ﬁég?%m of
tert-butyl_ (2R, 4=2idecphymlidive=$2-dicagiox@mide ("A9") and 1-N-[(4-chlorophenyl)]-2-N-

2 Vel low oi 1 ESA-bgxogomnolk LS TSER 45 LY prmmamumsidneret st yi

(2R 4R) - 4- met hangglside (“A10") are prepared analogously to the following scheme:

Ss
10 o HO d°
0
O/\( e 0/\‘(
C k,N\CL BoC _msolPy [\ N-goc
Ao TL
H N" 0
15
N, NaN,/DMF
o H
k/N \‘( 8] 3,
o cl i Y
N7 O N ~BOC
H L
o
20 lphapmzo N

HN,"‘
0 ° " \ H
N
k/@\ \‘g\©\0|
N O
H

9.1 1.3 ml {(16.65 mmol) of methanesulfonyl chloride are added drop-
wise with ice cooling to a solution of 4.5 g (11.1 mmol) of fert-butyl

30 (2R,4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidine-
1-carboxylate in 20 ml of pyridine, and the reaction solution is stirred at
room temperature for 12 hours. The pyridine is subsequently stripped off
under reduced pressure, 10 ml of saturated citric acid solution are added
to the residue, and the acidic solution is extracted twice with 10 ml of

35
methylene chioride each time. The combined organic phases are then



f onyl oxy- 2-[ 4- ( 3- oxonor phol in-4-yl)pheny[ carbanoyl ] pyrrolidi ne-1-car 10
boxylate and 3.69 g (56.8 mmwvl) of sodiumazide in 50 m of dinethylform c
amde (DWMF) is stirred at 60C for 12 hours. The insoluble nmatter is sub-
sequent Iy filWVE2YBEH2Z and the filtrate is evaporated to dPGHEBIOPIL
reduced pressure. The residue is then diss@3ed in 20 m of water, and the
15 aqueous solution is extracted twice with 10 m of nethyl ene chI ori de each
time. The conbi ned net hyl ene chloride extracts are finally washed once wth
10 m of saturated sodium chloride solution and dried over sodium sulfate.
Renmoval of the dveshef wiibriO i of saturated sadimg chloridgsiatidtiast angd dried @vep

ool 1 -4 y1) phersAduiele FrehBiaof the crviolabsht Pu BB rand it

crystals, ESI 43dfthe séiveht iviisas aGPUD0% ) 6F tBHBIRYIG2R, 4R RAGHhEPRNBSUFEHYI- butyl
(2R, 4S) - 4- azi do- 2-

[4-(3- oxonBrpholmxy—z-['gr-l(&phemdrplamIh‘&#mi)p]‘pylyloarbainuyﬂpyrmumymm)gﬂlales t he
conpound 1¥N-[ chl orophecﬁg]- -N-[ 4- (3- oxonor phol i n-4-yl) -

phenyl ]1}- (2R, 4S)a%ae¥ﬂ"8W li48he- 1, 2- di carboxami de ("A9") as a white 30
powder, ESI 459, mp. 1450. 9.4 A solution of 25 ng (0.052 mmol ) of "A9" and
20.46 ng (0.08 mol ) of triphenyl phosphine in a mxture of 0.5 m of

tetrahydrofuran 9@nd OAmirturebf 61 g(11.3 mﬂbt)rcﬁdeﬂtbutﬂqmméﬂﬂethaaeémﬁ 12
hours. After the 35 premi)ltat ed tri phené rr%hosphl ne oxi de has been filtered
of f, the filtrat®nyloxyvalfothpsemephaliprt-ybphemydcabamaydipyielidiseplsfat-i ed by

prepar ot Va0 PLC L%éé‘»‘?»%@%?ﬁ?%ﬁiﬁgfﬁeﬁﬁﬁﬁ%ie%?ﬁﬁ?é@eeﬁé 50} gf ISV
[(4 &m | orophe giide {DMF N $titrdPatBe i1 hdturB ’Fhé'lﬂsdhhﬁéyﬁaﬂérlé%u& 4'S

n o- pyrrolidine-1, 2-di carboxam de ("Al0") as col ourless crystals,
ESI 458. 5 An anséquenily fﬂﬁemoﬁran@thaaﬁitlatmmqmmam to dryness under

1-N-[(4-chlorophenyl )\l p2reé\'ls_ljr[e AhSTo%g0DLp Ihen d;éé‘é%& Bh SB%I]c}f-water, and the

15 aqueous solution is extracted twice with 10 ml of methylene chloride each
time. The combined methylene chloride extracts are finally washed once
with 10 ml of saturated sodium chloride solution and dried over sodium
sulfate. Removal of the drying agent by filtration and stripping-off of the

20 solvent gives 4.8 g (100%) of tert-butyl (2R,4S)-4-azido-2-[4-(3-oxomor-
pholin4-yl)phenylcarbamoyl]pyrrolidine-1-carboxylate as slightly yellow
crystals, ES| 431.

C 25 9.3 Analogously to Example 7, reaction of ferf-butyl (2R,4S)-4-azido-2-
[4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidine-1-carboxylate gives
the compound 1-N-{(4-chiorophenyl}]-2-N-{[4-(3-cxomorpholin4-yl)-
phenyl]}-2R,4S)4-azidopyrrolidine-1,2-dicarboxamide ("A9") as a white
powder, ESI 459, m.p. 145°.

30
9.4 A solution of 25 mg (0.052 mmol) of "A9" and 20.46 mg
(0.08 mmol) of triphenylphosphine in a mixture of 0.5 ml of tetrahydrofuran
and 0.5 ml of water is stirred at room temperature for 12 hours. After the
35

precipitated triphenylphosphine oxide has been filtered off, the filtrate is

evaporated to dryness, and the residue is purified by preparative HPLC



(2R, 4R) - 4- azi dopyrrol i di ne-1, 2-di car boxam de, ESI 484, mp. 125;

1-N-[ (4-chl orophenyl )] -2-N-{[4-(3-oxonorphol i n-4- yI)phenyI]}- 10

(2R, 4R) - 4- am nop rroI|d| ne-1, 2-di car boxam de, ESI 458, m p.

1- N- [ (4- chl o™ 32 2- N- {[ 3- net hyl 4- (3- oxonor phol i n4-yl )l’C'"El‘”*’%/ﬂﬂf’124
phenyl]}- (2R 4S) 4- am nopyrrolidine-1, 2-di-84r-boxam de, ESI 472, mp. 218.
15 Starting fromthe 4-am no corrpounds, a) reaction with acetyl chloride
gi ves the conpounds

1- N-[ (4-chl orophenyl )] - i{ 3- oxonor phaol i n- 4-yl ) phe ]2
(2R, 4S) - 4- acet arﬁaﬁeﬁ@wtrllﬂlwa%& %eArifuernasetia Aril, givmg 12 mg 40%) of 1-N-

(2R, 4R - & acet sl HpIoR9 e TGP SRpRR e YheReut R 4 tamipgie)
25 1-N-[ (4- chl ormphsidide-l %.Hafd&caffﬁa@mmias@émreeb@wﬂa@ EB) 458
phenyl ]1}- (2R, 4S)--acet am nopyrrol i di ne-1, 2-di car boxam de, ESI 514, m p.

170; 30 b) reaction with nmesyl chlori de g| ves the corrpounds

1-N-[(4- ch? orop 2- N- 3- oxonor phol i n-4-yl ) phenyl]}-

(2R 4 - 4- 1oty 1SR BPBREPLR RS S B O iy ban de. and

1-N-[ (4-chl or ophenyl D) 1

(2R, E1(R) 4- et hSI sul>/f LLE&%%%;&E ?Pf;ﬁﬂ%ﬂi&% (%loég*L& am de]y}npgg Xg}_react I on
wi t h butyl sul f onZR,4R}-drazidomyirmadislinie1 ¢, Zsdicarboxamité) RODSEHIAPAA25°;

PCT/ EP2005/ 009124 - 85- .
LN (4-chlor ophenyl ) 1B enlareebendlict Bhidd (i-aromorphaiiyenenyll

2R 4R) - 4-Htyl s °.
LEN [ (4 ohl or opreRi TR AP Ba b T g darpoRe bRl e me. 1107
(2R éf) 4-butyl sul f onyl-Naf(epiorophéniil)]2-N-F3-thathy e 3Bx8morpiRdlirba4/)-
phenyl]}-{2R,4S)-4-aminopyrrolidine-1,2-dicarboxamide, ESI 472, m.p.
218°.

15

Starting from the 4-amino compounds,

a) reaction with acetyl chloride gives the compounds
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-

20 (2R,4S5)-4-acetaminopyrrolidine-1,2-dicarboxamide,

1-N-[{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-

(2R,4R)-4-acetaminopyrrolidine-1,2-dicarboxamide, ES| 458;

and analogously

c 25 1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,45)4-acetaminopyrrolidine-1,2-dicarboxamide, ESI 514, m.p.
170°,

b) reaction with mesyl chioride gives the compounds

%0 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,45)-4-methyisulfonylaminopyrrolidine-1,2-dicarboxamide and
1-N-{{4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-methylsulfonytaminopyrrolidine-1,2-dicarboxamide;
35

c) reaction with butylsulfonyl chloride gives the compounds



d) reaction with isobutyryl chloride gives the conpound
1-N-[ (4-chl orophenyl )] -2-N-{[4-(3-oxonorphol i n-4-yl)phenyl ]}-

(SZZR 4%) p4lggwn8'ép(§95%r?§$gn%l (ilrSn no) pyrrolidine-1, 2-dicar boxaﬁ‘:’ldfgmtl)zssnl)osvujio

1- N-[ (4-chl orophenyl )] -2-N-{[ 4- ( 3- oxonor ph@5i-n- 4-yl ) phenyl ]}- (2R, 4R) - 4-
nmet hoxypyrrolidi ne-1, 2-di carboxamde ("All") is prepared anal ogously to the
foll owi ng scheme: HO O 20 CH31 N-BOC - N-BOC Li OH/ THF/ MeOH  A920 water HO

O"00O0 OH 25 NB N~(N HO O N Cl H30 10.1.0.94 m (15.1 |
of et h;éloz odide i s adhgﬁ(‘lérﬁglé}mﬂ'ﬂ?mdlj%ﬁr&&“-@-@fpmqmﬁ'éolm-“ﬂ');ehem(f&}2_ (rjmgr;) 21)1‘5
ci s-N - BOC- 4- .silver oxide in
m of acetone,yg?aﬁf%/%%fge@%lF g@%m%n%%&é&lhéﬁéfﬁ%e rf’;ltgtoxrgé"(')rr%’terrperature for

48 hours. The pr eci pi HANG(4-ShichBpleyINaRITA-13 okbrrBoIRT 2y lphdnyie 111 trat e
I s evaporated to dryness under reduce pressure,ﬂgiving 1 89 of

ci s- N - BOG: 4- net(RBx4S phhotdsgirnysasinepyrvlidingst 8rhosrbpaami 1d92%e net hyl

ester as a“colourless oil, which is reacted further without further
purification, ESI 260.

d) reaction with isobutyryl chloride gives the compound
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(2R,48)-4-(2-methylpropanoylamino)pyrrolidine-1,2-dicarboxamide, ESI
10 542; m.p.169°.

Example 10

15 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R 4R )-4-
methoxypyrrolidine-1,2-dicarboxamide ("A11"} is prepared analogously to
the following scheme:

HO

/
(e)
20 \ CH| .
~BOC - N- LIOH/ THFMeOH/
Ag,0 BOC -
water
HO 8] -...__0 o

/ /

Q 's)

C 2 o

HO™ ~O N (o]
H

30 10.1 0.94 ml {15.1 mmol) of methyl icdide is added under nitrogen to a
mixture of 1 g {4.32 mmol) of cis-N’-BOC-4-hydroxy-D-proline and

3.31 g (14.27 mmol) of silver oxide in 15 ml of acetone, and the reaction
mixture is stirred at room temperature for 48 hours. The precipitate is
subsequently filtered off, and the filtrate is evaporated to dryness under

35
reduced pressure, giving 1 g (89.2%) of cis-N'-BOC-4-methoxy-D-



5 10.2 25 m of nmethanol, 25 m of water and 0.28 g (11.57 mol) of lith-

I um hydroxi de are added to a solution of 1 g (3.85 mmol) of cis-N -BOC

4- met hoxy-D-proline nmethyl ester in 75 m of tetrahydrofuran _STHF), and the
reaction sol WP3M60S24Ei rred at room tenperature for 5 hour BCT/RRIOSH#Hanol
and the THE are subsequently stripped off -igg-a rotary evapo 10 rator, and

t he aqueous solution is extracted once by shaking with 10 m ¢ of nethyl ene
chloride and acidified to pH 2 by neans of saturated citric acid solution,
and the acidic solution is extracted twice with 10 m of nethylene chloride

each time. Dryi rgjobnemthglesienasiasiolputlassmikbadich B repstedsivstherwitipbit e and

stripping-off of.the solvent gi .5 g (53% of
ci s-N - BOC- 4- matfH B ﬁﬁ%%@tﬁiggpm e oil, which gradually crystal -
| ises, ESI 246. 20 10.3 Anal ogously to Exanple 7, reaction of

ci s-N - BOC-4- nmet hoxy-D- proline gives the conmpound

| - N-[ (4- chl or ophthgl )25 ml K {rietharsstp2d mirof water and 0.28 g (11.57 mmol) of lith-

phol i n-4-y¥)phenyl ]}- (2R 4R) - 4- net hox rrol idine-| _,2-dicarboxamde r
("All") as a whi'iﬂﬂ'] %ﬂé(ﬂé&dﬁ %Slaﬁﬁ,%rﬁy g&uﬁ%&q&&z@ﬂ{m%ﬁmﬁg@b mpounds
are obtai ned ana ¢ [ Donrali :

TN [ (4 chi or opri i iBRsDpralige ety esier i 75 ml of tetrghydrgfuran (THF), and

phenyl ]}- (2R, 4R)thé-rebtiidrosyilion ¢s stifree at rébmiterapbratars fde 5 Hirs5the m p. 106

30 35 WD 2006/ 032342 PCT/ EP2005/009124 -87- OF ON 5 NH O
methanol and the THF are subsequently stripped off in a rotary evapo-

10 rator, and the aqueous solution is extracted once by shaking with 10 ml
C of methylene chloride and acidified to pH 2 by means of saturated citric
| acid solution, and the acidic solution is extracted twice with 10 ml of
methylene chloride each time. Drying of the combined organic phases
15 over sodium sulfate and stripping-off of the solvent gives 0.5 g (53%) of

cis-N'-BOC-4-methoxy-D-proline as a pale oil, which gradually crystal-
lises, ESI 246.

20 10.3  Analogously to Example 7, reaction of cis-N'-BOC-4-methoxy-D-
proline gives the compound 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-0xomor-
pholin-4-yl)phenyl]}-2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide
("A11") as a white powder, ESI 473, m.p. 133°.

C
* The foliowing compounds are obtained analogously
1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yi)-
phenyl}-(2R,4R)-4-allyloxypyrrolidine-1,2-dicarboxamide, ESt 517, m.p.
30 106°

35



a1 -N-[ (4-chl orophenyl)]-2-|\|—{[4-(3-oxormrpho| in-4-yl )phenyl]}-

01
4R) - 4- et hoxypyrrol i di ne-1, 2-di car boxam de, ESI 487, mp. 136;
[ (4-chl orophen 2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl ]

, 4R) - 4- pr op W%%FI di ne- 1, 2- di car boxani de, ESI 501, m BCT/EBOS/00p124

N-[ (4-chl orophenyl )]-2-N- ([ 4-(3-oxonor ph@7in-4-yl)phenyl]}-

2R, 4R) - 4- al | yl oxypyrrolidi ne-1, 2-di car boxam de, ESI 499, mp. 1000 and as
y- pr oduct

-N-{allyl-[4-(3-oxonorpholin-4-yl)phenyl

4- hydr oxypyrrolidine-1, 2-di car boxagt de,
1-N-[ (4-chl orophenyl )]-2-N{] 3+ h :
phenyl ]}- (2R, 4R) - 4- met hoxypyrrlid

(2R,
1- N
(2R
1-

(

b
2 }-1-N-[ (4-chl orophenyl )] - 20
2SI 499;

3- gxonor phol i n-4-yl)
—dNcar e ES| 487, mp. 140;

25 1-N-[ (4-chl orophenyl )] -2- N {F&( 2- 2H di p- 1-yl ) phenyl]}-

(2R 4R) - 4- met hoxypyrrol i dine-1, 2-di car boxanvde, 467, mp. 133;

1-N-[ (4-chlLorophenyl)]-2-N{[2-fl uoro-4-(3-o0x rphol i n-4-yl)

phenyl ]) - (2R, 4R) - 4- met hoxypyrrolidi ne-1, 2-di car bggam de, ESI 491, mp. 109;
30 1-N-[(4-chl orophenyl)]-2-N-{[4-(2-o0xo0-2H pyragin-1-yl)phenyl]}-

(2R 4R) - 4- met hoxypyrrolidi ne-1, 2-di car boxam d¢;"ESI 468, mp. 127;

1-N-[ (4-chl orophenyl )] -2-N-{[ 3-fl uor o-4- ( 3- ox&gor/phol i n-4-yl)

phenyl]}- (2R 4R) - 4- met hoxypyrrolidi ne-1, 2-di capboxam de, ESI 491, mp. 35
99; WD 2006/ 032342 PCT/ EP2005/ 009124 -88 cl
1-N-[ (4-chl orophenyl )] -2-N-{[2-fl uoro-4-(2-o0x0-2H pyridin-1-yl)-

phenyl ]}- (PR 4R) - 4- met hdklidyohiarbpbiemd)]42- N—ﬂﬂ¢3ﬂxomrphel;n-&gl)p¢@ﬁyt]}-
(2R 480 - 4- ot nowy R ARkt ier ) ki epide Jes P48, ) 136
1- N-W4-chl orophenyl ) 1 g R‘hﬁhﬁ)rﬁbHQﬁﬁ)]42—(\13{[92(9183(om8?bh8rr4—4yg}l?phenyl]}-
(2R,4R)-4-propoxypyrrolidine-1,2-dicarboxamide, ESI 501, m.p. 106°;
15 1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin4-yl)phenyl]}-
(2R, 4R)-4-allyloxypyrrolidine-1,2-dicarboxamide, ESI 499, m.p. 100° and
as by-product
2-N-{allyl-[4-(3-oxomorpholin-4-yl)phenyl]}-1-N-[{(4-chlorophenyl)]-

4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 499;

2 1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESt 487, m.p.
140°;

c - 1-N-[(4-chlorophenyl)]-2-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-
(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 467, m.p. 133°;
1-N-[{4-chlorophenyl)]-2-N{[2-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl[H2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 491, m.p.
1097,
30 1-N-[(4-chlorophenyl)]-2-N-{[4-(2-oxo-2H-pyrazin-1-yl)phenyl]}-

(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 468, m.p. 127°;
1-N-[(4-chlorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 491, m.p.
35 99°;



phenyl ]}- (2R, 4R) - 4- et hoxypyrrolidine-1, 2-di carboxam de, ESI 505, mp. 131 ;
1-N-[ (4-chl orophenyl)]-2-N{[ 4-(3- oxonor phol i n- 4- yI)phenyI]} 10 2R, 4R 4 ro
2-n to rrolidine-1. 2-dicarboxamde, ESI 497, m p. ) (P P- ng

120; 1- N-[ (4-FERPUIOORERYI )] - 2- N- { [ 4- (3- oxonor phol i n- 4- y|)ph%¢?i§/FT’}° o124

(2R 4R) - 4- (but - 2-ynyl oxy) pyrrol i di ne-1, 2- di88ar boxam de, 15
-N-[(4-chl orophenyl)] 2-N-{[ 2-fl uoro-4-(3-oxonor pholi n-4-yl
phenyl ]}- (2R, 4R) - 4- ( pr op- 2- ynyI oxy) pyrrolidine-1, 2-di carboxam de, ESI 515,
mp. 108; 1-N[(4- chlorophen ]-2- N-{][Zfluoro - (3- oxormrpholln4yl)- 20
phenyl ] }- (2R, 4S) - 4- ( prioP-l4- WFQRWW}T?ONW-NED&O'Q (dros-Boxamidie1-ws| 515

En 2% 4%)2 4- (rrNe'E ﬁ?}wfﬂgﬂf)@ﬁ@ %%h!?@'ﬁ'%@g’f’ é‘i“%xpgo ‘%8%'%8356‘&%#@ ll} c 25

EB&F [ En4p h|106 ﬁnd lthelf-Nf-[(JP%MfobNéhﬂj]éQSNﬁ{[? (2—031(0-2H-pf)1(razm]1-yl)phenyI]}-
chl oropnen oxonor olln
(2R, 4R) - 4-( car Edﬁﬁ/ﬁﬁ;ﬁﬁb‘mmhdmd 2—5cmanm§exr£31e4 Z/.psti32°% m p. 134,
30 1-N- b henyl 2-f1 hol
pheny! ] }[~ ( ( R 22?"46%0)-6';@%%&&995?%% - @?} HUP A @ré*‘%eh%ﬁ-v'h p. 103

35 WD 2006/ 0323 w a
(3R, 5R) - 1-(4- chﬁ%} ggﬂﬁgﬁ%bamyl pgrrﬁlﬁdm%ﬁogﬁlrﬁr%éo?mlde Efl)sgﬁeany -5

car banoyl ] pyrroli13i°n- 3-yl isobutyrate ("Al2") is prepared anal ogously to
the follow ng schene: )
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
10

(2R,4R)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide, ESI 497, m.p.

120°;
C 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorphoiin-4-yl)phenyl]}-
(2R,4R)-4-(but-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
15 1-N-{(4-chlorophenyl)}-2-N-{[2-fluoro-4-(3-oxomorpholin-4-y1)-
phenyl]}-2R,4R)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide, ESI
515, m.p. 108°;
1-N-[{4-chlorophenyl)}-2-N-{[{2-flucro-4-{3-oxomorpholin-4-yl)-
20 phenyl]}-(2R,4S)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide, ESI
515, m.p. 92°;
1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxcmorpholin-4-yl)phenyl]}-
(2R,4R)4-(methoxycarbonylmethoxy)pyrrolidine-1,2-dicarboxamide, ESI
C o5 531, m.p. 106°; and therefrom by hydrolysis
1-N-[(4-chlorophenyl}]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-(carboxymethoxy)pyrrolidine-1,2-dicarboxamide, ESI 517, m.p.
134°;
1-N-{(4-bromophenyl)}-2-N-{[2-flucro-4-{3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 536, m.p.
103°.

30
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0 HOp 10 ~OH N ((CH3)zCHCO) zO Cct _{N ~H 110 d FY~H/ H101/ C H
OHO15 A solution of 0.2 g (0.44 mmol) of "A8" and 0.146 m of isobutyric
anhy- dride in 1 m of pyridine is stirred at roomtenperature for 12 hours.
10 m of et hyVO2ME{933342 ar e subsequent |y added to the reactitl/RP3PHP4124 ang
the ethyl acetate solution is washed succeg@ively with 5 mM of 1 N 20
hydrochloric acid and 5 ml of saturated sodiumchloride solution and dried
over sodium sul fate. Renoval of the drying agent by filtration and
stripping-off of the solvent gives 183 ng (79.3% of (3R 5R)-1-(4-chloro-
phenyl car banoy!| )Example &1 oxonor phol i n- 4- yl ) phenyl car banoyl ] pyrrol i -
din-3-yl isobutyrate ("Al2") as white crystals, ESI 529, mp. 129. 25 The
fol |l owi ng conpounds are obtai ned anal ogously (3R 5R)-1

- (4- chl or ophenyl @pr SR ;(h)crﬁorbgméﬁ I@éﬂfﬁ_?ﬁcﬁ%?’.il[ﬂgémx%?norpholin-4-yl)phenyl-
yI)phenyIcarbanDyI]pyrroI|d| propi onate, ESI 515;

(3R, 5R) - 1-(4- chIa:arbpﬂmeyﬂ;byrmllnhmﬁyyl)ls:ﬂaqtyme(‘d\dcﬁ’fbismrepamdaanalogously to

yl ) phenyl car bamoyl ].pyr r.ol i acetate, ESI 501, mp. 1480. 35 WO
2006/ 032342 PCT/ ﬁé@’&v @fszﬁ -90 Exanpl e 12

N-4-[ (4-chl orophenyl)]-N -5-{[4-(3-oxonor phol i n-4-yl)phenyl]}-1,3-di oxo- 5

| ane- 4, 5-di carboxam de i s prepared anal ogously to the foll ow ng schene: fO0O0
Cl NHO20 1 eq. NaOH - )--ON-~/-0 _ 0

{/T\@E‘N\gn@\m

15 A solution of 0.2 g (0.44 mmol) of "A8" and 0.146 ml of isobutyric anhy-

10 ({CH,),CHCO),0

C

dride in 1 ml of pyridine is stirred at room temperature for 12 hours.
10 ml of ethy! acetate are subsequently added to the reaction mixture,
and the ethyl acetate solution is washed successively with 5 ml of 1N
hydrochloric acid and 5 ml of saturated sodium chioride solution and

20 dried over sodium sulfate. Removal of the drying agent by filtration and
stripping-off of the solvent gives 183 mg (79.3%) of {3R,5R)-1-(4-chloro-
phenylcarbamoyl)-5-{4-(3-oxomorpholin-4-yl}phenylcarbamoyl]pyrroli-

C din-3-yl isobutyrate ("A12") as white crystals, ESI 529, m.p. 129°.

25

The following compounds are obtained analogously

(3R,5R)-1-(4-chlorophenylcarbamoyl)-5-[4-(3-oxomorpholin-4-
30 yl)phenylcarbamoyl]pyrrolidin-3-yl propionate, ESI 515;
(3R,5R)-1-(4-chlorophenylcarbamoyl)-5-[4-(3-oxomorpholin-4-
yl)phenylcarbamoyl]pyrrolidin-3-yl acetate, ESI 501, m.p. 148°.
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0 ~-OHO 1 0 OO H2O di oxane O O DAPECI CI HzNI 0 ~\(0 )~_{0 2.5 eq. NaCOH O
N- HN ON 00, " OJ H2O'dioxane OO -- /O 15\ DAPECI G N C 0 The

fol |l ow ng co obt ai ned anal ogously 20

N- 4- [ (4-chl or %Q"%’P?’]‘%N 5- {[ 3- met hyl - 4- (3 oxom)r phol i n- 4-JFTEPIRUMRATH - 1,
3-di oxol ane-4, 5-dicarboxam de,

N-4-1(4- chlorophenyl)] N -5-{[ 4-(2-oxo- ZFprrldln 1-yl)phenyl]}-1,3 -~~~

di oxol ane- 4, 5-di car boxam de, ESI 440; C 25

N-4-[ (4-chl orophenyl)]-N -5-{[4-(3-oxonor phol i n-4-yl)phenyl]}-1, 3-di-
oxolane-2,2-diné@ﬁyﬂﬁkiigdicarboxanide, ESl 474;

N-4-[ (4-chl orophenyl)]-N -5-{[ 3-net hyl - 4- (3- oxonor phol in-4-yl )

phenyl ]}-1, 3-di oxol ane- 2, 2- di net hyl - 4, 5-di car boxam de, ESI 488; 30

N 4-[ (4- chl or opheay auchwm héblN= ShamoipholinL) 1113 ioxdr
dioxolane-2,2-dinetk Edlcgyboégﬁgd§ Eﬁg SSYm% %32342

PCT/ EP2005/ 00912ane =d|@rbmmldeasmemargdlma)ogw$j<mmgoﬂowmxheme of
N- [ 4- ( 3- oxonor phol i n-4-yl ) phenyl]- 5 1-BOC- pi perazi ne-2-carboxam de with
4- chl orophenyl isocyanate gives the conpound

1-N-[ 4-chl orophenyl )] -2-N-{[ 4-(3- oxonDrphoIin 4-yl ) phenyl ]}-1- BO&:
pi perazi ne- 1, 2-di car ggxan de 10 "<f§*”% L

‘(__1 1 eq. NaCH N‘(_(}—O
o o HO—(—I 0 oo
sl e v

H_O/dioxane DAPECE

10 al
HN o 0o
C oo H 18—1 H
2.5eq. NaOH " [ N N N
- . N #-OH Lo Q 0 0o Q
H,O/dioxane ©o u 7
15 DAPECI cl N
cl Q-o

The following compounds are obtained analogously
20 N-4-[(4-chlorophenyl)]-N'-5-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-1,3-dioxolane-4,5-dicarboxamide,
N-4-[(4-chlorophenyl)]-N'-5-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-1,3-
dioxolane-4,5-dicarboxamide, ESI 440;
C 25 N-4-{(4-chlorophenyl}]-N’-5-{[4-(3-oxomorpholin-4-yl}phenyl]}-1,3-di-
oxolane-2,2-dimethyl-4,5-dicarboxamide, ESI 474;
N-4-[(4-chlorophenyl}]-N’-5-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-1,3-dioxolane-2, 2-dimethy!-4,5-dicarboxamide, ESI 488;
30 N-4-[(4-chlorophenyl)]-N’-5-{[4-(2-ox0-1H-pyridin-1-yl)phenyl}}-1,3-
dioxolane-2,2-dimethyl-4,5-dicarboxamide, ESI 468.

35



~J—

COOO~NIN"\ NA 15/ NO H Renoval of the BOC group gives

1-N-[ 4-chl or ophenyl )] -2-N-{[ 4- ( 3- oxonor phol i n-4-yl ) phenyl ]} - pi perazi ne- 20
1, 2-di car boxani de. Anal ogous reaction of 4-chlorophenyl isocyanate with

N- [ 4- ( 3- oxono¥ BRAMISA2342 y[') phenyl | - 1, 3- oxazi nane- 4- car boxani Bel/ER209%0413da 5

t he compound 1-N-[4-chl orophenyl]-2-N{[4~@&3--oxonor phol i n-4-yl)phenyl]}-1,
3- oxazinane-3, 4-d icarboxam de. 30 Exanple 13 - 1

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl]}-(R)-4-oxo-
pyrrolidine-1, 2-di carboxam de is prepared anal ogously to the following 35
scheme: WO 2006/Example $3-7| EP2005/ 009124 -92 OH0O PCC ON N CHZCIZ ON O
N 50 C1 g C10.21 g (0.98 mmol) of pyridiniumchlorochromate (PCC) is
added to the solution of 0.3 g (0.65 mml) of 1

- N-[ (4- chl or ophesyydibdodsiNid OFBcti | PHHHAYA -

R 4R) - 4- hydr oxypyrr o#?di ?\I.é- ?gﬁ%ﬁgr Eég(cg%ﬁ%éwg(g%glﬂgm% i nml%bpr?h%?yl]

met hyl ene ghl or i H8OGupiparazineccaibtmxamide with 4-shlosopherd isticyanate gieeper at ur e
for 48 hours. The precipitate is subsequently filtered off, and the
filtrate is was Sctoﬁ?%g‘ imes with 20 nl of water each

1-N-[4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-1-BOC-

piperazine-1,2-dicarboxamide

10
c Z\\
) N H
O/\( 0 /\}q\‘(N
\\/NO cl
o)
15 NT O
H
Removal of the BOC group gives
1-N-[4-chlorophenyi)]-2-N-{[4-(3-oxomorphoiin-4-yl)phenyl]}-piperazine-
20

1,2-dicarboxamide.

Analogous reaction of 4-chlorophenyl isocyanate with
N-{4-(3-oxomorpholin-4-yl)phenyl]-1,3-oxazinane-4-carboxamide
C 25 gives the compound
1-N-[4-chiorophenyij-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-1,3-
oxazinane-3,4-dicarboxamide.

30 Example 13 - 1

1-N-[(4-chlorophenyl)}-2-N-{{4-(3-oxomorpholin-4-yl)phenyl]}-(R)-4-oxo-
pyrrolidine-1,2-dicarboxamide is prepared analogously to the following

a5 scheme:



15 tinme and dried over sodiumsulfate. After the solvent has been stripped
off, the residue is purified by preparative HPLC, giving 140 ng (47% of
1- N

[ (4-chl or opheWXP12P§6/03232 1 | 4- (3- oxonor phol i n- 4-yl ) phenyl ]} - (RFCHEBREHIIA | -
di ne-1, 2-di carboxam de as a white powder, -BEQ- 457, mp. 154. 20 Exanple 13 -
2 N-[4-(3-oxonorpholin-4-yl)phenyl]-(2R 4R)-1-[2-(4-chl orophenyl)acetyl]-4-
25 hydroxypyrrolidi ne-2-carboxanm de is prepared anal ogously to the foll ow ng
schene: 30 35 WD 2006/032342 PCTI EP20051009124 -93- OH- Oa N\ / C Nt
HOof o xHC o 5\J H EEDQ NO OO0 10 Nof C 15 0.25 (1.46 muol)
of 4-chl orophenyl acetic acid 0.36 g (1.46 mmol ) of ethyl
2- et hoxy- 1, 2- di hydr oqui nol j ne} 1-£ar boxyl atRf€q EEDQ) are added
at roomtenperature to a
oxonor phol in-4-yl)ph

d UGt cessively
0 pf U.b%(l.élb Mol ) of « W3-
- (bR - 4- hyd™XYpyrrol | - 2- ni de
Q

0 o

5 5

Cl cl

0.21 g (0.98 mmol) of pyridinium chlorochromate (PCC) is added to the
solution of 0.3 g (0.65 mmol) of 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomor-
10 pholin-4-yl)phenyl]}-(1R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide
C {Example 7) in 15 ml of methylene chloride, and the reaction mixture is
| stirred at room temperature for 48 hours. The precipitate is subsequently
filtered off, and the filtrate is washed three times with 20 mi of water each
15 time and dried over sodium sulfate. After the solvent has been stripped off,
the residue is purified by preparative HPLC, giving 140 mg (47%) of 1-N-
[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(R)-4-oxopyrroli-
dine-1,2-dicarboxamide as a white powder, ESI 457, m.p. 154°.

20
Example 13 - 2

N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[2-(4-chlorophenyl)acetyl]4-
C. 25 hydroxypyrrolidine-2-carboxamide is prepared anaiogously to the following
scheme:

30

35



20 (Exanple 7.2) and 0.2 ml of triethylamne in 20 mM of toluene. The
resultant reaction mxture is subsequently left to stir at roomtenperature
for 12 hour t washed successively with 10 mi of 1 N hydrochloric acid
and 10 m ofﬁ@aﬁ”‘?ﬁ?‘g‘?g& sodi um hydr ogencar bonat e sol uti on, gﬁi!im?ﬁ@ S80Y%hic C
25 phase is dried over sodiumsulfate. Af498-the sol vent has been stripped
off, the crude product is purified by preparative HPLC, giving 0.31 g
(46.49% of

N-[ 4- (3- oxonor phol i n-4-yl) phenyl ] - (2R, 4R) - 1- [ 2- (4-chl orophenyl )acetyl] 4-
hydr oxypyrrolidi ne-2-carboxamni de as 30

The foll ow ng conmpgund fibt ai
N- [ 4- ( 3- oxonor phok i@ﬁ ( B -Ho
hydr oxypyrrol i di oLe,ij\lC amitle, MESI 444, m 216; 35

N-[4-(3- oxormrpho 4-yl )pheﬁyl] (ZﬁChR) 1-(1-1Hi ndol - 3-yl -
nmet hanoyl ) - 4- hydr oxypyrroli di ne- 2-car boxam de, ESI 449, mp. 283; WO
2006/ 032322 PCTI EP2005/ 009124 -94 H

N-[ 4- (3- oxonor phol i n- 4-yl ) phenyl ] - (2R, 4R) -
met hanoyl ) - 4- hydr oxygepg ol i di ne- 2- car boxam de
13 - 31 > i
-N-[ (4-chl orophenyl )] -2-N-{[ 3- net hyl4- oxoyorphol i n-4-yl) phenyl ] }-
(2R 4R) - 4- et hoxypyrrol i di ne- 1,02-di i de? |

the follow ng schene: 10 O C(»Q< 5/~ ~.'0

1-1 Hindol -6-yl -
ESI 449, mp. 148. 5 Exanple

~. O 11~ NaQHf r HF/ H O HO

Jr S N18 .y~ of o o~ N 6,78 r/ anal ogousl Exanmple 7

o ci

©

15 0.25 g (1.46 mmol) of 4-chlorophenylacetic acid and 0.36 g (1.46 mmol) of
ethyl 2-ethoxy-1,2-dihydroquinoline-1-carboxylate (EEDQ) are added suc-
cessively at room temperature to a solution of 0.5 g (1.46 mmol) of N-[4-(3-
oxomorpholin-4-yl)phenyi]-(2R,4R)-4-hydroxypyrrolidine-2-carboxamide

20 (Example 7.2) and 0.2 mi of triethylamine in 20 ml of toluene. The resuitant
reaction mixture is subsequently left to stir at room temperature for 12
hours, then washed successively with 10 mi of 1N hydrochloric acid and
10 ml of saturated sodium hydrogencarbonate solution, and the organic

c o5 phase is dried over sodium sulfate. After the solvent has been stripped off,
the crude product is purified by preparative HPLC, giving 0.31 g (46.4%) of
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[2-{4-chlorophenyl)acetyl]-4-
hydroxypyrrolidine-2-carboxamide as a white powder, ESI 458, m.p. 141°.

30 The following compounds are obtained analogously

N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-(4-chiorobenzoyl)-4-
hydroxypyrrolidine-2-carboxamide, ESI 444, m.p. 2167,
35 N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-(1-1H-indol-3-yl-
methanoyl)-4-hydroxypyrrolidine-2-carboxamide, ES| 449, m.p. 283°;



ovliiealesN.O NH Cl ~. 25 A solution of 2.94 g (73.5 mmol ) of sodium
hydroxide in 5 m of water is added to a suspension of 5 g (21.62 mmol) of
ci s-N -Boc- 4- hydroxy-D- 30 proline and 8.66 g (43.24 mol ) of ethyl
4-tol uenesul fonate in 5 mM of tetrahydrofuran (THF). The reaction mxture is
then stirregoabogiRgasbor 12 hours and subsequently evapor pegglpiods/dooisf ary
evaporator, and the resi- due is taken up,n 10 m of water. The agueous
solution is then washed 35 twice with 1091~ of nethyl ene chloride each tine
and acidified using 2N hydrochloric acid. The resultant acidic solution is
extracted three tinmes WO 2006/ 032342 PCT/ EP2005/ 009124 -95 with 20 m of

met hyl ene chl ori deygac j | 3 bR d4 1B ng_chloride

extracts over sodmﬁ?ggﬁgg@rg%m%ta% &engﬁ(g?e%(ﬁ)n?ﬁé 1@5)%&%’[@@ ves 4.87 ¢

(86.99% of ci Smwh@@qf)a-nyb@soj?pr@mhe%c@boﬁa@id@IEBM@;$n.p! 148€Sl 1 232.

Anal ogously to Exanple 7, reaction of cis-N -Boc-4-ethoxy-D proline gives

t he conpound

1-N-[ (4- chl orophen ]1 2-N-{(3-net hyl - 4- (3- oxonor phol i n-4-yl ) phenyl ]}-

(2R, 4R -4-eth Rdithe- 1, 2-di car boxam de, ESI 501, mp. 117. 10 C The

compounds 1-N-[(4-chl orophenyl)]-2-N-{[4-(2-0x0-1 Hpyridin-1-yl)phenyl]}-

15 (2R, 4R) - 4- et hoxypyrrol i di ne-1, 2-di car boxam de, ESI 481, mp. 209;

1- N-[ (4- chl or opinef(yloHlerdphet/iF}-2 INH[BaméthyB4 8anbrghbm4- hdr? d ]}

(2R 4R) - 4-et hogﬁwr oli ?Pne-g%_— éﬁ:{ar bo%'m ge, ESI 505, m%)ﬁ 18 ;l]}’
(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide is prepared analogously to

the following scheme:

10
o
C JL\\/‘\],OH o}
HO \ o "o »YD/O\/
o:< + TN NaQH/THF/H,0 N
O”ﬁ - O#
15 >< o \
X
/
O/\\N Q / analogously to Example 7
k‘( va
(s] H
20 N
o:(

NH

2

A solution of 2.94 g (73.5 mmol) of sodium hydroxide in 5 ml of water is

C o

added to a suspension of 5 g (21.62 mmol) of cis-N'-Boc-4-hydroxy-D-
30 proline and 8.66 g (43.24 mmol) of ethyl 4-toluenesuifonate in & mi of
tetrahydrofuran (THF). The reaction mixture is then stirred at 40°C for 12
hours and subsequently evaporated in a rotary evaporator, and the resi-
due is taken up in 10 ml of water. The aqueous solution is then washed
twice with 10 ml of methylene chloride each time and acidified using 2N

35
hydrochioric acid. The resuitant acidic solution is extracted three times



20 are obtai ned anal ogously. Exanple 13 - 4 25
2-N-[ (4-chl orophenyl )] -1-N- ([ 4- (3-oxonor phol i n-4-yl)phenyl]}-(R)-pyr-
rolidine-1, 2-di carboxam de is prepared anal ogously to the foll ow

| owi n schene:
30 35 WD 200%@a842284pCT/ EP2005/ 009124 -96 O 2N O O O |\P¢TI§P20391909124/ Ox
Cl Cl- HZHHNI C \ NHz pyridine 5 EEtNPr35 O'O]J]N- Nf I HW HO1 C
10 r-. 1.01 g (5.00 mol) of 4-nitrophenyl chloroformate and 0.404 m ti.
(5.00 Mol ) of pyridine are added to a solution of 961 ng (5.00 mol) of
4- (4- am nophenyi ) norpholin-3-one in 10 mM of dichloronmethane, and the 15
m xture is stirreih20 mogmethyjsmeathlordé each tiemu Dryihg3df the (cbnmineaol ) of

ol ) of - et hy| EIUELEHPANe EVRFS HRIGIIE SHEABASLROPBING-ahe Heact | on
T he b o nup Sl BT T o LR NIBobOER) phar S, 1o ot o
2-N-[(4- Ch|50r ophesiglinigssloiNH$I4283- oxonor phol i n-4-yl) phenyl [ }- (R) -
Analogously to Example 7, reaction of cis-N’-Boc-4-ethoxy-D-proline gives
the compound
1-N-[(4-chlorophenyl)}-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)phenyl]}-
0 (2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 501, m.p. 117°.

C The compounds

1-N-[(4-chiorophenyl)]-2-N-{[4-(2-ox0-1H-pyridin-1-yl)phenyl]}-

15 (2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 481, m.p. 209°;
1-N-[{4-chiorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-

(2R,4R)4-ethoxypyrrolidine-1,2-dicarboxamide, ES1 505, m.p. 187°;

20 are obtained analogously.

Example 13 -4

C 25 2-N-(4-chiorophenyl)]-1-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(R)-pyr-
rolidine-1,2-dicarboxamide is prepared analogously to the following

scheme:

30

35



pyrrolidine-1, 2-di carboxam de as a yellow sh solid, ESI 443. 25

2-N-[ (4-chl orophenyl)] - 1 N-{[4 (3- oxonor phol i n- 4- yI)phenyI]} (S)- pyrrolid-

i ne-1, 2-dicar boxam de 443, is obtai ned anal ogously. 15? 3 - 5
N-(4- chI oroph 9 %%‘21 {2 [ 4- ( 3- oxonor phol i n- 4- yI)phenyI] W%B

rol i di ne-2-car boxam de is prepared anal oge@§+y to the foll ow ng scherre 35
WO 2006/ 032342 PCT/ EP2005/ 009124 -97- EEDQON N ' + H2ZN,, HN OH C
toluene o O/ CI 0Ol -A~- 5CXo0 oHCC/dioxann OQto OH C Hz HN 10 1
/ C DAPECI NwWM DV C OO O 15 oHN 1

Q.0+ 00 A,
7H HNO O -

pytidine
5 EtNiPr,

A H

NOﬁ O

10
C 1.01 g (5.00 mmol) of 4-nitropheny! chloroformate and 0.404 m|
(5.00 mmol) of pyridine are added to a solution of 961 mg (5.00 mmol) of
4-(4-aminophenyl)morpholin-3-one in 10 mi of dichloromethane, and the
15

mixture is stirred at room temperature for 1 hour. 1.31 g (5.00 mmol) of
(R)-2-(4-chlorophenylcarbamoyl)pyrrolidinium chloride and 2.55 ml
(15.0 mmol) of N-ethyldiisopropylamine are added to the suspension. The
reaction mixture is stirred at room temperature for 12 hours and then

20 evaporated, and the residue is chromatographed on a silica-gel column,
giving 2-N-{{4-chlorophenyl)]-1-N-{[4-{3-oxomorpholin-4-yl)phenyl]}-(R)-
pyrrolidine-1,2-dicarboxamide as a yellowish solid, ESI 443.

C 25 2-N-{(4-chlorophenyl)]-1-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-(S)-pyrrolid-
ine-1,2-dicarboxamide, ESI 443,

is obtained analogously.

N-{4-chlorophenyl)-(R)-1-{2-[4-{3-oxomorpholin-4-yl)phenyllacetyl}pyr-

rolidine-2-carboxamide is prepared analogously to the following scheme:

35



Cl 4.82 g (19.5 mmol ) of ethyl 2-ethoxy-1,2-di hydroquinoline-1-carboxylate
20 (EEDQ are added to a suspension of 2.80 g (13.0 nmol) of N-Boc-D proline
and 1.66 g (13.0 mml) of 4-chloroaniline in 50 m of toluene, and the
mxture i s stWPR286/2342oom tenperature for 3 hours. The reabPETBROGIANIE s
filtered, and petroleumether is added to_tgye filtrate. The precipitate 25
formed is filtered off and dried, giving tert-butyl

(R)-2-(4-chl orophenyl car- banoyl)pyrrolidine-1 -carboxylate as col ourl ess
crystals; ESI 325. 4.00 g (12.3 nmol) of tert-butyl

(R) - 2-(4-chl or ophenyl car bamoyl ) pyr- rolidine-1 -carb ate are dissolved in
20 m of 4N HC in xane and Ieft 30 at rgggbterrp for 2 hours. The

reaction mxture i Br at dl'abgh! ed, giving ..

(R)-2-(4-chl orophenyl cgﬁgamyl ) pyrr @l Unfobhedl | A8 t |y

browni sh solid; E 35 0.26 M (2.4 mmol) of 4 thylrm oT¢he and 230
nmg (1.2 mmol ) of 3- d| nmet hyl am nopr opyl ) - N - et hytcwqr bodi i m de

hydrochl ordde (DAE{ECI) are WO 2006/ 032342 PCT/ EP2005/ 009124 -98 added to a

solution of 261 ng (1.00 nmol) of (R)-2-(4-chlorophenylcar-

banoyl ) pyrrolidiniumchloride and 235 ng (1 eﬁ\Twﬁ’ol) of 4-(3-oxonor -
phol i n-4-yl ) phenyl acetic acid in 2 m of wd the mxture is stirred at
5 roomtenperature for 18 hourss: Th%reactlo ie i ntroduced into
wat er, and the preéiGifiesane fo@ igs filtered of f

N- (4- chl or ophenyl )= oH

- H,
(R) -1-{2-[ 49( 3- oxonor phol i n-4t y| )%e‘r@%etyl } PyApEE di ne- 2- car boxam de as
a slightly brownish solid; ESI 442. 1 al chi ok enYI) cs -1 -{2[4

( 3- oxonor Phol i n-4-Yl)PhenYl |l acet | Y}PYr- c rol pdrne-2-car boxam de, ESI

442,05 obt ai ned anal ogously. Preparation of the carboxylic acid unit 15 H
. oY
( 5 o}
N Nt
15 HNO
© ci

4.82 g (19.5 mmol) of ethyl 2-ethoxy-1,2-dihydroquinoline-1-carboxylate
20 (EEDQ) are added to a suspension of 2.80 g (13.0 mmol) of N-Boc-D-
proline and 1.66 g (13.0 mmol) of 4-chloroaniiine in 50 ml of toluene, and

the mixture is stirred at room temperature for 3 hours. The reaction mixture

is filtered, and petroleum ether is added to the filtrate. The precipitate

~ o5 formed is filtered off and dried, giving tert-butyl (R)-2-(4-chlorophenylcar-
~
bamoyl)pyrrolidine-1-carboxylate as colourless crystals; ESi 325.
4.00 g (12.3 mmol) of tert-butyl (R)-2-(4-chlorophenylcarbamoyl)pyr-
rolidine-1-carboxylate are dissolved in 20 mi of 4N HCI in dioxane and left
30

at room temperature for 2 hours. The reaction mixture is evaporated and
dried, giving (R)-2-(4-chlorophenylcarbamoyl)pyrrolidinium chloride as a
slightly brownish solid; ES1225.

35 0.26 mi (2.4 mmol) of 4-methylmorphoiine and 230 mg (1.2 mmol) of N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (DAPECI) are



Cl~~ C HN 11 xOtoluene C,~~p,~yNO OO+ d vvO*reflex 0O p 0O 20 c;
CB %/ NeOHONOV i O acetonitrile\ i 0_ ethanol OH 14.6 g (92.7 mol)
of (2-chl oroet hoxy)acetyl chloride are added to a suspension of 20.0 9
(92.7 mml) o‘FOéP@mwam nophenyl acetate hydro C 25 chl or i BET/ER29H0M} 24,
toluene, and the mxture is heated at the-lg8d for 24 hours. The reaction
m xture is evaporated and dried, giving ethyl {4-]2-

(2-chl or oet hoxy) acet yl am no] phenyl }acetate as a yellow sh solid; ESI 300.
30 43.4 g (133 mml ) of caesium carbonate are added to a solution of 26.6 g

(88.8 nmol ) of eddgad fa polutionaiii2ér] gug f b.0P) mowl )yofdR)rb{$ahleyopharmicare in
100 m f t Ltril d.t.h 1, X1 ' ti t t f
T8 35 hours. - mhebmaaufeePlnint isade Arudmof bl heid 4 L8R5 eRor © "
evapor ated, gi vww??&%%ﬁéﬁ@%éé&&&i@ﬁ%@éf Bt 2hd thgﬁpi_ﬁfﬁ%:is stied a5 o

[ 4- (3- oxonor phol 1 n-4-yl")Yphenyl | acetate as a yellow sh o

(76.8 nmol ) of etdoy tgmipératuredoni ® holirs)-Thepieagtien yikiace issintrodueed intossol ved

in a solutPon of 3.37 of sodium hydroxjde. in 40 m_ of ethanol, and the
and #zrn@dﬁ@ 3

reaction sol uti owates, Fheeare&epiﬁaé@ i rf%[ﬁ%ox‘fog{vm Nd r‘"sl".'o"ﬂF?@enm’_a](c:_t i gn
[0 e ph of 5 uor 1 FRHETSoABoBHE pnEhaiR Aol Rt ED b i, | ©

ethyl acetate, agéatsightly BeowsisRisoli€ ES) 442 ed over sodi um sul fate and 10
evaporated, giving 4 (3-oxonorPholin-4 Yl)PhenYlacetic acid as a yellow ish

solid; ESI 236. The follow ng conpounds are obtained anal ogously to Exanpl e

13-5: 10 N(4-chlorophenyl)-(S)-1-{2-[4-(3-oxomorpholin-4-yl)phenylacetyl}pyr-

c rolidine-2-carboxamide, ESI 442, is obtained analogously.

Preparation of the carboxylic acid unit

15
H3N+ CI\/\ kl'
Cho~ e o i Q\)OL toluene oY o
0
0 o
20 Cs,CO, /Y

== U - O

acetonitrile 0™~ ethanal O\)LOH
14.6 g (92.7 mmol) of (2-chloroethoxy)acetyl chloride are added to a
suspension of 20.0 g (92.7 mmol) of ethyl 4-aminophenylacetate hydro-

C 25 chloride in 25 ml of toluene, and the mixture is heated at the boil for 24
hours. The reaction mixture is evaporated and dried, giving ethyl {4-[2-
(2-chloroethoxy)acetylaminolpheny!}acetate as a yellowish solid; ESI
300.
30

43.4 g (133 mmol) of caesium carbonate are added to a solution 0f 26.6 g
(88.8 mmol) of ethyl {4-]2-(2-chloroethoxy)acetylamino]phenyl}acetate in
100 ml of acetonitrile, and the mixture is stirred at room temperature for 18

35 hours. The reaction mixture is filtered, and the filtrate is evaporated, giving



S e
15 N-(4-chl orophenyl)- (2R 4R)-1-{2-[ 4-(3-oxonor pholin-4-yl)phenyl]-
acetyl } - 4- met hoxypyrrolidi ne-2-carboxam de,
N- (4- chl orophenyl) - (2R, 4S) - 1-{2-[ 4- ( 3- oxonor phol i n-4-yl ) phenyl] 20
acetyl } - 4- reW{b39p93284% i di ne- 2- car boxam de, PCT/EP2005/009124
N- (4-chl orophenyl ) - (2S, 4R) - 1-{2-[ 4- ( 3- oxongg phol i n-4-yl ) phenyl ] -
acetyl } - 4- met hoxypyrrolidi ne-2-carboxam de,
N- (4-chl orophenyl )-(S)-1-{2-[4-(2-0x0-1 H pyridin-1-yl)phenyl]acetyl}- 25
pyrrolidi ne-2-carboxam de,
N- (4- chl or ophengthy (£) 3-bxborphdl-dybphenglactatelas/d yphewish]alk &311264. pyrr ol
I d i ne-2-carboxam de,
N- (4-chl orophenyl ) - (R)-1-{2-[4- (2-oxopyrrolidin-1-yl)phenyl]acetyl}- 30

pyrrol i di n | e AL

N- (4-chl or ophen?P)Qz- §§?$'%§ﬁﬁ’-°{)z‘?§e}'8ﬂi Vdé?i"d‘."rﬁ‘?%? 9?5'%@‘&2’%%’1%”8 ! ?(r:%tﬁlt%??lee-

2- car boxam de, dissolved in a solution of 3.37 g of sodium hydroxide in 40 ml of ethanol,

N- (4- chl ofophenyl ) - (R) - 1- [ 4- (2- oxopi peri di n-1-yl) phenyl oxycarbonyl | - pyrro |
i d i ne-2-carbéxdihe deactgm sutution ey igpshat rom Erppestwederi8 houpd-Thexanpl e
13 - 6 : : . . . .

1- N- [ (4- chi or opRERSH IO Madyee s pvaRomted.Anchihe fesifun S elisirlyqd Nwatesgnd,. s
(2, 3-di hydr oxypr, Lch NEh, i i - .

Gousl y 1o the F o BERHL oL Uik i FYARCRRIRRGA, Thefinprs Fodpgy |
J~~-OM O 10 with ethyl acetate, and the organic phase is dried over sodium sulfate and

10 evaporated, giving 4-(3-oxomorpholin-4-yt)phenylacetic acid as a yellow-
C ish solid; ESI 236.
The following compounds are obtained analogously to Example 13-5:
15

N-(4-chlorophenyl)-(2R,4R)-1-{2-{4-(3-oxomorpholin-4-yl)phenyi]-
acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-{(4-chlorophenyl)-(2R, 45)-1-{2-[4-(3-oxomorpholin-4-yl)phenyi]-
20 acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(2S,4R)-1-{2-[4-(3-oxomorpholin-4-yl)phenyl]-
acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chloropheny!)-(S)-1-{2-[4-(2-oxo-1H-pyridin-1-yl)phenyl]acetyl}-
C 25 pyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(S)-14{2-[4-(2-oxopyrrolidin-1-yl)phenyl]acetyl}-
pyrrolidine-2-carboxamide,
N-{4-chlorophenyl)-(R)-1{2-[4-(2-oxopyrrolidin-1-yl)phenyl]acetyi}-
30 pyrrolidine-2-carboxamide,
N-{4-chlorophenyl)-(R)-1-[4-(2-oxopiperidin-1-yl)benzoyl]pyrrolidine-
2-carboxamide,
N-(4-chloropheny!)-(R)-1-[4-(2-oxopiperidin-1-yl)phenyloxycarbonyi}-

pyrrolidine-2-carboxamide.
35
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Example 13 - 6

1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin4-yl)phenyl]}<(2R,4R)-4-
(2,3-dihydroxypropoxy)pyrrolidine-1,2-dicarboxamide is prepared analo-

gously to the following scheme:

o

O MeO OH o
MeO = o]
m Bre~x o)_(uj, |\)\/ Me( 0\/\\/
! T
o Ag,O/NaH/DMF o NaH/DMF Y
¢ S
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1.55 g (38.6 mol ) of sodium hydride are added in portions under nitrogen
to the solution of 10.3 g (42 mmol) of 1-tert-butyl 2-nethyl (2R 4R)-4 5
hydr oxypyrrolidi ne-1, 2-di carboxyl ate and 36.34 m (420 nmol) of 3-brono-

1- propene i n WOAMHO3EH2 4i net hyl f or mani de (DVF), and the mi xPGFEPI085/60324
sequently stirred at roomtenperature for-4f1m nutes. 9.73 g (42 mol) of
silver oxide are then added in portions to the reaction m xture, and the
reaction mxture is left to stir at roomtenperature for a further 12 hours.
10 The reaction mxture is then filtered, the filtrate is evaporated to
dryness ¢ under reduced pressure, and the residue is taken up in 20 m of

o tho filtratboog CER bRl siLE nidiea s adiad it gRonR Bt ekt i e
of . the fil _ i _
Ui pping-of 1 of LTS EMER O 0 o 4P HRER ST Flerr B R PR AR

(2R, 4R) - 4- gl | y| oxydrgxymiriadidime-1,22didarbmatate anld 86234 mi{42@ darhoiy oh 3ehromd=SI
286. 20 6.96 g (52.6 mmol), of N-Fe_tn%bm)r hol i ne _N- oxi de &va[_)) and 193.7 ny
of pot assi um oshRIPeNGGIR @l 9f dimgthkic e DM ), apd the Sduespesdl-ur e

to the solution (o P - e I

(2R 4R -4 2l 1 y1 - el shfredatTBBmeftipetal FETartS Minciaf™8 Mg (4pmmod o5

of acetone and silver dRidkCareltheh adaed-in portivis todhd réaetion mdu, ahdher red for
48 hours. 6.6 g (52.6 mml) of sodiumsulfite are subsequently added to the

reaction m'ba- t uiegctionimidure isskeftrtos8ir gt roaso fempegaturs: fior @ fughea!2 hourer hour .
The reacti mxture i.s then evaporated under.educed pressure,, the residue
is taken 30 up i h%beqﬁtlo&mgé{rgr@ ﬂﬁhﬁlquaa&ﬁe@ﬁgpes'él pBFPStPLé t@mré%"tsed _

twi cgwith 20 m . ddertbhlibed BRI Fo At e reBidue ik takbrPlp T 20 GAMGH e apécpani C

phas over sodium sulfate and stripplng-o0 the solvent gives 4.7 g of

1-tert- butyl 2-cirtchgdid solution. After the precipitate has been filtered off, the filtrate is

(2R, 4R) - 4- (2, 3-di hydr oxypr opaq rrolidine-1, 2-dicar- hoxylate as a

Vel o sh of |- Canttamen NRCaRT o Mol Rl Bes e eRas Uie: MSPHBe oM he
solution of54.6 | J ; m of
nmet hanol and 10 @Pgétﬁr géa@gﬁhgﬁg c't% E{agé%'g@l ﬁgﬁﬁ%aﬁthuért@ﬁéigaéﬁ Qf;tg'%a%th’%
20061032342 PCT/ §iv@9a3/6)g 2t A4fert-butyl 2-methyl (2R, 4R)-4-allyloxypyrrolidine-1,2-di-

carboxylate as a red-brown oil; ESI 286.

20 6.16 g (52.6 mmol) of N-methylmorpholine N-oxide (NMO) and 193.7 mg of
potassium osmate dihydrate are added successively at room temperature
to the solution of 5 g (17.52 mmol) of 1-fert-butyl 2-methyl (2R 4R)4-zllyl-

oxypyrrolidine-1,2-dicarboxylate in 60 ml of water, 25 mi of acetone and

O

25 10 ml of tert-butanol, and the mixture is stirred for 48 hours. 6.6 g
(52.6 mmol) of sodium sulfite are subsequently added to the reaction mix-
ture, which is stirred at room temperature for a further hour. The reaction
mixture is then evaporated under reduced pressure, the residue is taken

up in 50 ml of water, and the aqueous solution is extracted twice with

%0 20 ml of ethyl acetate each time. Drying of the combined organic phases
over sodium sulfate and stripping-off of the solvent gives 4.7 g of 1-fert-
butyl 2-methyl (2R, 4R)-4-(2,3-dihydroxypropoxy)pyrrolidine-1,2-dicar-
boxylate as a yellowish oil, ESI 320. 1.06 g of lithium hydroxide are added

35

to the solution of 4.6 g of this methyl ester in 40 ml of tetrahydrofuran,
10 m! of methano! and 10 mi of water, and the reaction mixture is stirred at



-102 room tenperature for 12 hours. The reaction m xture i s subsequently
evapor at ed under reduced pressure, 10 ml of saturated citric acid solution
are added to the aqueous solution which remains, and the mxture is 5

extracted thr‘ggzadﬁrﬁg% th 20 M of ethyl acetate each tine ’%*‘iﬁ'ﬂ%ﬁ@flnt he
conbi ned organi € pﬁases over sodium sul fate and stri ppi ng- o¥‘f‘ 0 e sol

vent gives 4.3 g of tert-butyl (2R 4R)-4- (? 2-di hydr oxypr opoxy) pyrrol i di ne-
1, 2-di carboxyl ate as a yell ow powder; ESI 306. Anal ogously to Exanple 7,
this acid gives the conmpound 1-N-[(4-chlorophenyl)]-2-N{[4-(3-oxonmor 10

Eg?lbl);] aﬁ1 gla) PE%PY te Zp%rgmre%or( £2 Rk TR SR L gd}ﬁsde'qrﬁ%nilly 2-di- C

1- N- [ (4- chl or ophepsorhted-dhdedr 2ohleed Br 3("% poapPoPERbtdied c}':hb%ﬁﬁé’élhhon 15
(2R, 4R) - 4- (2, 3- di hydr oxypr opoxy) pyrro I di ne-1, 2-di car boxam de; ESI S

obt ai ned anal ogoarsl addaﬂ@dbbeaqueoussoll.n@n which remauns and the mixture is
1-N-[ (4-chl h - 2- I 4-
(2R 4R) - & & 2- hy cPIARA fiype Shaes Wit 2011Bl b asatat AL N ———

d 25 1- N | -
(2R 4R -4 ( 2 ox o AAEBUTRIERE phasks vkt Soliiny SGME Rt ol o are sl
1-N-[(4-chlor Ophﬁm@l\}es% 8-d biteBbobyD(RR ARY4- QMﬁdibwbbbxy)pyrrohdme—

(2R, 4R) - 4- ( 3- am no- dro propoxy@yrrol I di ne- -di carboxam de, ESI_ 30
535 m o 115 o drapeelanByaloN Fowden 8108 ARPIRgOLBhEREXBID

2006/ 032342 PCT/ 22008/ 09124 o579%.nc 1-N{(4-chiorophenyl)}-2-N-{[4-{3-oxomor-

10 pholin-4-yl)phenylj}-(2R,4R)-4-(2,3-dihydroxypropoxy)pyrrolidine-1,2-di-
C carboxamide; ES] 533.
1-N-[(4-chiorophenyl)]-2-N-{[2-fluoro-4-{3-oxomorpholin-4-yl)phenyl]}
15 (2R,4R)-4-(2,3-dihydroxypropoxy)pyrrolidine-1,2-dicarboxamide; ESI 551,
is obtained analogously.

Example 13 -7

* 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, AR)-4-(2-hydroxy-3-pyrrolidin-1-ylpropoxy)pyrrolidine-1,2-dicarbox-
amide,
C‘ 1-N-{(4-chlorophenyl)}-2-N-{[4-{3-oxomorpholin-4-yl)phenyI]}-
25 (2R,4R)-4-(2-oxooxazolidin-5-ylmethoxy)pyrrolidine-1,2-dicarboxamide
and
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorphalin-4-yl)phenyl}}-
(2R, 4R)-4-(3-amino-2-hydroxypropoxy )pyrrolidine-1,2-dicarboxamide, ESI
30 532 mp. 115°;

are prepared analogously to the following scheme:

35
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Example 13 - 8
30 1-N-[(4-chlorapheny!)]-2-N-{N-methoxycarbonylmethyl-N'-[4-(3-oxomor-

pholin-4-yl)phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide is
prepared analogously to the following scheme:

35

O



OL/1-/NH ONN\NJ\ / O-J1 A Oii N0 H\ / O-4\H\ / C25 Exampl e 13 -
8 30 1-N-1(4-chlorophenyl)]-2-N{Nnmethoxycarbonyl met hyl - N - [ 4-(3- oxonor -
pholin-4-yl)phenyl]}- (2R, 4R)-4-net hoxypyrrolidine-1,2-di car boxam de is
prepar ed anaMs{6P3234% t he fol | owi ng scheme: 35 WO 2006/ 0 FLIEP2005/009124

PCT/ EP2005/ 009124 -104 HO- JN _NO~ Br 44d- 0 O 0 J NaHIDW / \J |l OJ
50 o- ON10 d 61 ng (2.54 mol) of sodium hydride are added to the
solution of 1 g (2.31 nmol) of tert-butyl

(2R, 4R) - 4- met hoxy- 2-[ 4- ( 3- oxonor phol i n-4-yl ) -

phenyl car banoyl ] pyrﬁol | di ne-1-carboxyl ate (pgepared anal ogouslysto 15
Exanple 7.1) in le'rethyIfcprmam e dthem xgure p stlrred at
room t enperat urexfg .22 ny 73 mml)/_o( §=&J

acetate is subsequently ad d t he reae{—i—eﬂ——m%t- uoe,

then, Peft to
stir at roomtenperature for Eﬁurs ThieMtt i on W4t ufe?i s )—@vapo
fo) 0] N
5 e

rono-

10 o= c

C 61 mg (2.54 mmol) of sodium hydride are added to the solutionof 1 g
(2.31 mmol) of tert-butyl (2R,4R)-4-methoxy-2-[4-(3-oxomorpholin-4-yi)-
phenylcarbamoyl]pyrrolidine-1-carboxylate (prepared analogously to

15 Example 7.1) in 20 ml of dimethyiformamide, and the mixture is stirred at
room temperature for 30 minutes. 0.22 mg (2.31 mmol) of methyl bromo-
acetate is subsequently added to the reaction mixture, which is then left to
stir at room temperature for 12 hours. The reaction mixture is then evapo-

20 rated under reduced pressure, the residue is taken up in 20 mi of water,
and the aqueous solution is extracted three times with 20 ml of methylene
chioride each time. Drying of the combined organic phases over sodium

sulfate and stripping-off of the solvent gives 1.1 g of ferf-butyl (2R,4R)-4-

C

25 methoxy-2-{methoxycarbonylmethyl-{4-(3-oxomorpholin-4-yl)phenyljcar-
bamoyl}pyrrolidine-1-carboxylate as a yeliow oil; ESt (M-BOC) 392.

Removal of the BOC group gives 1-N-{(4-chlorophenyl)]-2-N-{N-methoxy-
30 carbonylmethyi-N'-[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-methoxy-
pyrrolidine-1,2-dicarboxamide, ES] 545, m.p. 106°.

The compound

35



20 rated under reduced pressure, the residue is taken up in 20 m of water,
and the aqueous solution is extracted three tines with 20 m of nethyl ene
chloride each tine. Drying of the conbined organi c phases over sodi um

sul fate and sVYPiIWUIE41f of the solvent gives 1.1 g of ter PCHERPOSPORYUR) - 4
25 nmet hoxy- 2- (et hoxycar bonyl net hyl - [ 4- ( 3- a@8mor phol i n- 4-yl ) phenyl ] car -
banmoyl } pyrrolidi ne-1-carboxylate as a yellow oil; ESI (M BOC) 392. Renoval
of the BOC group gives 1-N-[(4-chlorophenyl)]-2-N{N nmethoxy 30

car bonyl net hyl - N -&4- (3- oxonor phol i n-4-yl ) phenyl]}- (2R, 4R) - 4- net hoxy-
pyrrolidi ne- 1, 2- HiN-HAtrhtenvphenyiHs?-N-{N-methpxycaybonyimetyg b darftliora -1

2006/ 032342 PCT/ EP2005/ 009124 - 10 - .

LN [ (- ohi or oph@TIPTBIREEX DRI RB AR IR RPATClicine-1 2oslisarhaxs.

oxonor phol i n- 4- yé[)npjge@g”geg( a-\?p_dfmoﬂ- met hoxypyrrolidine-1, 2-di carbox- am de,
ESI 563, mp. 1000, 5 is obtalned anal ogously. Exanple 13 - 9

1- N- [ (4- chlor ophsmobtaihed-adaldgbusbs. oxonor phol i n- 4-yl ) cycl ohexan-1-yl]}- 10
(2R, 4R) - 4- Aydr oxypyrrol i di ne- 1, 2-di carboxam de is prepared anal ogously to
the follow ng schene: /~cl"/~0"~"O~o0 15 H2ZN - J--NHZ C rt. O H "(
}-.NHZ' TEA ~/ "E%‘mgl.'s%dw CLHOOHS5%WdICH i C _(~O20 HON N N |
O~N ...< -NH =

1-N-[(4-chicrophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)cyclohexan-1-yi]}-
10
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide is prepared analogously

C to the following scheme:

O
G0 ;<° 0
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N e
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cl
_=N
& OH E%Pd/C/H,
OH o
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13-9.1 6.32 g (40.3 mmol) of (2-chloroethoxy)acetyl chloride are added to

the solution of 10 g (40.3 mmol) of benzy! (4-aminocyclohexyl)carbamate

% and 6.2 ml of triethylamine (TEA) in 300 mi of tetrahydrofuran, and the
mixture is subsequently stirred at room temperature for 20 hours. The
reaction mixture is then evaporated under reduced pressure, the residue is

35 taken up in 20 mi of water, and the aqueous solution is extracted three

times with 20 mi of ethyl acetate each time. After the combined organic



OHOOL ' HZ -COOCCHzPh OEEDOOH 0 Cl1 25 ~o0 OH 13-9.1 6.32 g
(40.3 mmol ) of (2-chl oroethoxy)acetyl chloride are added to 30 the solution
of 10 g (40.3 nmol) of benzyl (4-am nocycl ohexyl)carbamate and 6.2 m of
tri et hyl am ndavQ 3@AP32342 300 m of tetrahydrofuran, and the RATXERPORS/08124
subsequently stirred at roomtenperature fqag 20 hours. The reaction m xture
I s then evaporated under reduced pressure, the residue is taken up in 20 m
of water, and the aqueous solution is extracted three 35 tinmes with 20 m of
ethyl acetate each tine. After the conbined organic WO 2006/ 032342

PCT/ EP2005/ 0091 hases bave hesasdrien/evdresadiumisedfate/and tredsoinesthdsabeerand t he

I t h b Strj ff, th id st Jn 20 f
acetoni tr 1. - amiznes §fldhe Tesidup hiaandnin 20 #10! asaliicis dnd 2 389t ant
?0' ution. The r S%%%iu?r?cgr‘%ngté erega&e& Rethe @Ehlt s%lbﬁorﬁtmeo:‘?é?c{iﬁmgkﬁt ure

or 48 hours and then evapo- rated under reduced pressure, the residue is

taken up in 20 mireos theh fft to stirchtiroemaeahperstuss fart48holrs and theatedpbour
times wittP 20 m of ethyl acetate each time. After the conbi ned organic

phases have beeratgd Wlaesvegucedarassusetharesigue is takesolr endC miof water,

tripped off, th i due is t 10 in, 50 f f .3
of 5 pal | adi uns BBt EoLS soll i i @il 8o Fined b 20 ASY Sl RRiatd ° ©
m xture is hydregRRaissl Aﬁérithefd&hﬁiﬁééoﬁhrﬁépgﬁyégﬁﬁ@é‘bé@ﬁ%ﬁ%d olee catal yst

I s subsequently filtered off, and the filtra I's evaporated to dryness
under reduced prsesim suifgievamd)tne solgentfhas lelen stripped off, the residue is taken

10 up in 50 mi of tetrahydrofuran, 0.3 g of 5% pailadium/carbon is added to
C the resultant solution, and the mixture is hydrogenated until the take-up of
hydrogen ceases. The catalyst is subsequently filtered off, and the filtrate
is evaporated to dryness under reduced pressure, giving 1.5 g of 4-(4-
15 aminocyclohexylmorpholin-3-one as a colourless oil; ESI 199.

13-9.2 Analogously to Example 7.3, reaction of cis-N'-BOC-4-
hydroxy-D-proline and 4-chlorophenyl isocyanate gives the compound

20 (2R ,4R)-1-{4-chlorophenylcarbamoyl)-4-hydroxypyrrolidine-2-carboxylic
acid; ESI 285; m.p. 132°.

13-9.3 Analogously to Example 7.1, reaction of the amine 13-9.1
C 25 and the acid 13-9.2 gives the compound 1-N-[(4-chloropheny!)]-2-N-{[4-(3-

oxomorpholin-4-yl)cyclohexan-1-yI]}-(2R,4R)-4-hydroxypyrrolidine-1,2-di-
carboxamide, ESI 465; m.p. 245°.

30 Example 13 - 10

The following compounds are obtained analogously to Example 7:

35 1-N-[(4-chlorophenyl)]-2-N-[(1'-methyl{1,4']bipiperidinyl-4-yl)]-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 464, m.p. 78°




0

15 am nocycl ohexyl ) nor phol i n-3-one as a colourless oil; ESI 199. 13-9.2
Anal ogously to Exanple 7.3, reaction of cis-N -BOC 4- hydroxy-D-proline and
4- chl orophenyl isocyanate gives the conmpound 20

(2R 4R) - 1- (4VWnroos/033eny| car banoyl ) - 4- hydr oxypyrrol i di ne- 2-REAVERINBAG08124aCi d;
ESI 285, mp. 132. 13-9.3 Analogously to B¢gnple 7.1, reaction of the am ne
13-9.1 25 and the acid 13-9.2 gives the conpound

1-N-[ (4-chl orophenyl )] -2-N-f[4-(3-

oxonor phol i n-4-yl ) cycl ohexan-1-yl]}- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di -

car boxam de, ESI 465; mp. 245. 30 Exanple 13 -10 The foll ow ng conpounds
are obtained anal ogously to Exanple 7: 35

1-N-[ (4-chl orophenyl )] -2-N-[ (1" -nmethyl -[ 1, s ] bi pi peridinyl-4-yl)]-

(2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam~de, ESI 464; mp. 78 WO

2006/ 032342 PCT/ EP2005/ 009124 -107 OH JNH/5 NO O/ \ ,.NC 10 p+
1-N-[ (4-chl orophenyl )j-2-N-[(3,4,5:6-tHtr rog2H-[1, 4" ] bipyridinyl-4- ~r
yl)]- (2R, 4R) - 4- hydr oxypyrrol i di I ide, ESI 444 15 OH N alNH

-NNO 20 N~ cl N 0 o
1- N-[ (4-chl or ophenyl )]:/ N-[(/3, 4,5, 6-tetrahydro- , 4" - bi pyridinyl -4-
10
C 1-N-{(4-chlorophenyl)}-2-N-[(3,4,5,6-tetrahydro-2H-[1,4']bipyridinyl-4-
y)JH2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 444
15 OH
N
N o

= N C o

20
N

ci

| 1-N-{(4-chlorophenyl)]-2-N-[(3,4,5,6-tetrahydro-2H-1,4"-bipyridiny|-4-
C = y)-(2R, 4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 472;
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-(4-pyridin-4-ylpiperazine-1-
carbonyl)pyrrolidine-1-carboxamide, ES| 430

QG A

30

35



C 25 yl)-(2R 4R)-4-et hoxypyrrolidine-1, 2-di carboxam de, ESI 472;

N- (4- chl orophenyl) - (2R, 4R) - 4- hydr oxy- 2- (4- pyri di n- 4-yl pi per azi ne- 1-

car bonyl ) pyrrolidi ne-1-carboxam de, ESI 430 30 cl Ho -NIN H4p 0 35 WO
2006/ 032342 MA2@FREEEY 009124 - 108 N (4-chl orophenyl) - ( ZRT/EP2005/009124
4R) - 4- hydr oxy- 2- [ 4- (2- met hoxyphenyl )-  _ 40§ -

pi per azi ne- 1- car bonyl ] pyrrolidi ne-1-car boxam de, ESI 459 HO MO 5 ci SN H
O O 10 N-(4-chl orophenyl)- (2R, 4R)-2-[4-(4-fl uorophenyl) pi perazi ne-1 -car-
bonyl ] - 4- hydr oxypyrrolidi ne-1 -carboxam de, ESI 447;

N- (4-chl orophenyl ) - N2-6Ror Her@tlpﬁQRaRA- ORYP-= 4-(24méﬁ1d29 Menl—
phenyl ) pi peridi ne-1| - caa} bonyﬁ pyrrolidi n?a Im%tgr?gxa[m(de Esi56 v

N- (4- chl or ophenyiperazresRearbpriviipyisaljdine (ucapoxamide Eﬂlp‘lﬁ%r azi ne- 1-
car bonyl ) pyrrolidi ne-1-carboxam de, ESI 430;

N-(4-chl orophenyl) - (2R, 4R) - 2- [ 4- (4- et hyl pi perazi n-1-yl) pi peri di ne- 1
car bonyl ] - 4- hydroxyp rrolidiHee- 1- car boxasl de, ESI 465; 20

N-(4- chlorﬁ)phenyl) R 4R) - 2-14- (4, 6-di net rimdin-2-yl)-
ydyoxypyrr di ar boxam de, ESI 459;

pi per azi ne- 1- car bonyl
N- (4- chl orophenyl) - (2R 48) - dro y- 2N[4¢2met hyl pi peri di n-4-yl)

pi per azi ne- 1- car bonyl | pyT d oxam de; ESI 450; C 25
1-N-[ (4- chl or ophenyl )] 2 T§2 d| met hyl am noet hoxy) - 4- nor phol i n-
4-yl phenyl ]]1-(2R 4R)-4 rox§’pyrro| i di ne-1, 2-di car boxam de, ESI 532;

10
N-(4-chloropheny!)-(2R,4R)-2-[4-(4-flucrophenyl)piperazine-1-car-

C bonyl}-4-hydroxypyrrolidine-1-carboxamide, ESI 447,
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-hydroxy-4-(4-methoxy-
phenyl)piperidine-1-carbonyl]pyrrolidine-1-carboxamide, ESI 456;
15 N-(4-chlorophenyl)-(2R 4R)4-hydroxy-2-(4-pyridin-2-ylpiperazine-1-
carbonyl)pyrrolidine-1-carboxamide, ESI 430;
N-(4-chlorophenyl)-(2R,4R)-2-[4-(4-ethylpiperazin-1-yl)piperidine-1-
carbonyl]-4-hydroxypyrrolidine-1-carboxamide, ESI 465;
20 N-(4-chlorophenyl)-(2R,4R)-2-[4-(4,6-dimethylpyrimidin-2-y})-
piperazine-1-carbonyl]4-hydroxypyrrolidine-1-carboxamide, ES1 459;
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-(1-methylpiperidin-4-yl)-
piperazine-1-carbonyl]pyrrolidine-1-carboxamide; ESI 450;
C‘ 25 1-N-[{(4-chlorophenyl)]-2-N-{[2-(2-dimethylaminoethoxy)-4-morpholin-
4-yiphenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 532;
1-N-[(4-chlorophenyl)}-2-N-[{2-ethoxy-4-morpholin-4-yiphenyl)]-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI| 489;
30 1-N-{(4-chlorophenyl)]-2-N-[(4-morpholin-4-yi-2-propoxyphenyl)]-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 504;

Example 13 - 11

35
The following compounds are obtained analogously to Example 7:



1- N-[ (4-chl orophenyl )] -2-N-[(2-ethoxy-4-norpholin- 4-ylphenyl)]-

(2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 489; 30 1

-N-[ (4-chl orophenyl)]-2-N-[(4-norpholin-4-yl-2-propoxyphenyl)]-

(2R, 4R) - 4- hy%@%w%&%y di ne- 1, 2-di car boxam de, ESI 504; Exggp%g»mg]&(‘ 35
S ;

The fol |l ow ng compoun are obtai ned anal o?ousl y to Exanple

20061032342 PCT/ EP2005/ 009124 -109 1 - 109 -

-N-[(4-chl orophenyl )]-2-N-{[4-(2-imi nopyrrolidin-1 -yl)phenyl]}-

(2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 442; 5

1-N-[ (4-chl orophenyl)]-2-N-{[3-net hyl -4-(2-i m nopyrrolidin-1-yl )-

phenyl]}- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 456;

1- N-[ (4- chl or ophenyl 4 ]\ LoLiRphepy Hdj X
[ ( phenyl 31y ﬁ4w&obﬁeh§|ﬁlzﬁg ém.ﬁ%ﬁprﬁﬂm# Héisthﬂ\gl;]?

phenyl]}- (2R, 4R) - 4- hydr oxypyrrol i di ne- | car boXam de,
1- N[ ( 4- chl or oph@R;AR)-42hdirbkypyreolidmerd . SdicatboxdantideziBSt 843 ) phenyl ] }- 10

R G SRS o

)1/- ?\II-O[ (e?lyc]hl o§ oph@?ﬁ?qgﬂ@HWQ%%mggﬁgﬁﬂQiﬁﬁ?éggw% }ElﬁiS4 5%0 ’

(1 gR: 4112R) X g- hydr oxy- 2- taN-[{(#lghiorophiedyifle2-N--{i-{(&) oy aaimide)imiddizofidin-1-yBxanpl e

N- [ 4- ( 3- oxonor phefemR-(ZRyARANyprearyarriidiner 1, 2ydigarboxamids, &3i4sShen- 2-

Foa“Fe)) ot sohene B PR ok S PR B R 1

pi peridine € g R 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES1 473;
1-N-[(4-chlorophenyl)}-2-N-{[2-aminocarbonyl-4-(3-oxomorpholin-4-

C y)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES] 502;

1-N-[(4-chliorophenyl)}-2-N-{[4-{3-oxomorpholin-4-yl)phenyl]}-

15 (2R,4R)-4-hydroxy-2-methylpyrrolidine-1,2-dicarboxamide, ESI 457.

Example 13 - 12

20 N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-chlorothiophen-2-
yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide is prepared analogously
to the following scheme:

r :0
C = OuN_O—H}_(j’ >
ﬂ\\(H o oy Piperidine I\ 4 o J ¥
@7 s + 100°¢ @7 s OH
© o
HO

EEDQ

~ = g
30 N @Zm

OH
N
o -

S

The solution of 1 g (6.62 mmol) of 5-chloro-2-thiophenecarboxaldehyde
35 and 1.38 g (13.23 mmol) of malonic acid in 0.07 ml of piperidine and 5 mi

of pyridine is refluxed for 2 hours. The reaction solution is subsequently



HH Op EEDO HO\ / SOH 30 N OS [/ C The solution of 1 g (6.62 mmol)
of 5-chl oro-2-thi ophenecar boxal dehyde 35 and 1.38 g (13.23 mml) of malonic
acid in 0.07 m of piperidine and 5 ml of pyridine is refluxed for 2 hours.
The reacti onVEb2aG6MPII4A s subsequently WO 2006/ 032342 PCT/ EREOUS20@&IM2124 - 110
al lowed to cool, then poured into 20 nl ofqqgter and acidified to pH 1 using
2N hydrochloric acid. The product which precipitates in the process is fil-
tered off with suction and dried in a drying cabinet at 80C, giving 1.02 g
of 5 (E)-3-(5-chlorothiophen-2-yl)acrylic acid as brown crystals, ESI 189.
Anal ogously to Edewelddo ool therpourezhinie20eeiroftwater any acidified to |Ebdaﬂnu$iag7. 2
and (E)-3-(5- chI orothlo hen- acrylic acid gives the conpound

N- [ 4- ( 3- oxonor pd r@c md])hqu dyry whigh frecipitates in the process is fil-

col our | 222"2?353%@%)&%@?‘“%'°" AR BIRY Sng Lapg A0S0 RNIAG 47 '
obt ai ned anal ogg EfB&(E—d’ﬁorothiophen-z-yl acrylic acid as brown crystals, ESI 189.

N- [ 4- ( 3- oX®onor pho Zp enyllecé ) 1-[ (E) - 3-t hi ophen- 3-yI -

acryl oyl ] - 4- hyd albxemplech btsastioade N i compopnd ©87:

N-T 4-( 3- 4R 4F) - 5-

bent a2, a-di enyltaPa 7/6 BRGIEbaliEiorciibanen aparm icaCBges e m p. 20

127, N-[4-(3- OX%esﬁwu%'wwlo&ehﬁiayﬂx&m{zFw)ﬁﬁbn}ni(éﬁ,)m'a {-fEyR-pe! furan-2-
chlorothiophen-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide as

10 colourless crystals, ESI 476, m.p. 151°.
C The following compounds are obtained analogously:
15 N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R)-1-{(E)-3-thiophen-3-yI-

acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 442, m.p. 137°;
N-[4-(3-oxomorpholin-4-yl)pheny!}-{(2R,4R)-1-[(2E,4E)-5-phenyl-

penta-2,4-dienyloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 462, m.p.

20 127°;

N-[4-(3-oxomorpholin-4-yl)phenyi}-(2R,4R)-1-[(E)-3-(5-methylfuran-2-

yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 440, m.p. 133°;
N-[4-(3-oxomorpholin4-yl)phenyl]-(2R,4R)-1-[(E)-3-thiophen-2-yl-

C o5 acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ES1 442;

N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R)-1-[(E)-3-(5-

chlorothiophen-2-yl)acryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI

508;
30 N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-
chlorothiophen-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ES!
494 m.p. 1117,
N-{4-(3-oxomorpholin4-yl)phenyi}-(2R,4R)-1-[(E)-3-(4-chlorophenyl)-
acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 470;
35

N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R, 4R)-1-[(E)-3-(3,4-dichloro-
phenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 504,



e
yl)acryl oyl ] -4-hydroxypyrrolidine-2-carboxam de, ESI 440, mp. 133;
N-[ 4- ( 3- oxonor phol i n-4-yl ) phenyl ]-(2R 4R)-1-[ (E) - 3-t hi ophen-2-yl 25
acryl oyl j-4-hydroxypyrrolidine-2-carboxam de, ESI 442;
N- [ 2- f | uor o- AWP20IEH2Zphol i n- 4-yl ) phenyl ] - (2R, 4R) - 1- [ ( E) - 3PCHEP2005/009124
chl or ot hi ophen- 2-yl)acryl oyl ] - 4- nmet hoxypyr @4 i_di ne- 2- car boxam de, ESI 508,
30 N-[2-fluoro-4-(3-oxonorpholin-4-yl)phenyl]-(2R 4R)-1-[(E)-3-(5-
chl or ot hi ophen-2-yl)acryl oyl ] -4-hydroxypyrrolidine-2-carboxam de, ESI 494,
mp. 111;

N- [ 4- ( 3- oxonor phol i nN{4y(l3)qntwnmiphe(ﬂ-H y’dﬁ)hérwﬂ]((ER 4R][—4-[(:EE1) 8+ dqahiorpphenyl)-
acryl oyl ]-4- hydrgqé(% yrrolidi ne-2-carboxam de,

N- [ 4- ( 3- oxonor ph yi-4r M%Wfﬂélglﬂeﬂzpﬂ&b%@mld%ﬁ-@ ﬂs‘t‘il chl or o-
pheryl ) acr y1 oy T- - QAo AYSRBANER 481 5-E03 4 JEaRgS! 032342

PCT/ EP2005/ 009124
N-[ 4-(3- oxomor phpherliyl)fbcwwpawbiho&?@rﬂﬁ)duﬁeiz@rbaxé:ﬁrdéﬂ ESI@igeny! ) -

acryl oyl ] - 3- met hoxypKlr rol i di ne-2- car boxam de,

ES|
N- [ 4- ( 3- oxonor phol i n AMB)@WPPOUM-MIM@W](@RQRH ~{4E i8-dH-iniglagol-4-

h I | oyl lid
D A A M £

acr (0] rox L - -
(oYL, Tk A X apa ERECHR, 1) 3.5 e

phen- 2-yl)acryl oplh@n-Q-yﬁadnyimylﬂ)-ylrmethuxypyrmhdlae-kﬁa&mamKESIESI9430 10

1) act vl oyl - 4: hydr ONICFSTRNRBObD deyeRer e R 4811 0)- 3 E-cRicidtran-2-
" ié(i’l oyl - 4 nilrBy A W!ﬁfﬁ@ﬁeﬁ%&&%@m@é%ﬁ%ﬁr 5
L 1L PR s
N- [ 4- ( 3- oxonor phyacyieyll4-pethgnypy(rokdings3-caroxamide, (E%Sl 474i chl oro
15 N-[4-(3-oxomorpholin-4-yl)phenyi]-(2R,4R)-1-{(E)-3-(4-chiorophenyl)-
acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ES| 498;
N-{4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-(3,4-dichloro-
phenyl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 532;
20 N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-chlorofuran-2-
yhacryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 488,
N-{4-{3-oxomorpholin-4-yl)phenyl]{2R,4R)-1-[(E)-3-(5-chlorothio-
phen-2-yiacryloyl}-4-ethoxypyrrolidine-2-carboxamide, ESI 504,
C 25 N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(4-
chlorophenyl)acryloyl}-4-hydroxypyrrolidine-2-carboxamide, ES| 488,
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-{(2R,4R)-1-[(E)-3-(3,4-di-
chlorophenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ES| 522,
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl}-(2R 4R )-1-[(E)-3-(5-

%0 chiorofuran-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ES1 478;
N-{2-fluoro-4-(3-oxomorpholin4-yl)phenyl]-(2R,4R)-1-{(E)-3-(5-
chlorofuran-2-yl)acryloyl]-4-methoxypyrrolidine-2-carboxamide, ES1 492;
N-[2-fluoro-4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-[(E)-3-(4-
35

chiorophenyl)acryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI 502;



phenyl ) acryl oyl ] - 4- et hoxypyrrolidi ne-2-car boxam de, ESI 532; 20

N-[ 4- ( 3- oxonor phol i n-4-yl) phenyl ]-(2R, 4R)-1-[ (E) - 3- (5- chl or of ur an- 2-
yl)acryl oyl ] -4-ethoxypyrrolidine-2-carboxam de, ESI 488; N-[4-(3-oxonorphol
i n-4-yl ) phenyWQ2@08R32883 - 1- [ (E) - 3- (5-chlorothi o PCT/EP2005/009124
phen-2-yl)acryl oyl ] -4-ethoxypyrrolidine-2-¢fr boxam de, ESI 504; 25

N-[ 2- f | uor o- 4- ( 3- oxonor phol i n-4-yl) phenyl ]-(2R 4R)-1-[ (E) - 3- (4-

chl orophenyl ) acryl oyl ] - 4- hydr oxypyrrol i di ne- 2- car boxam de, ESI 488,;

N-[ 2-f | uor o- 4- (3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R)-1-[ (E)-3-(3, 4-di

chl or ophenyl ) acr yl oyMj[24lubysideBygyomariphdline-A)plaeriytix@r, 4R )-1HHE )-343,4-di30
N-[ 2- fl uor o- 4- ( 3- oxonor phol i n-4-yl)phenyl ]- (2R, 4R)-1-[ (E) - 3- ( 5-
chl or of ur an- 2- yI9¥Rrephenyhacry ey hdmpthaxveyiraligiaes -samsrarse £ SEX6 478,

Nt or of uohe 5o U2 XA B B A REAS A SR IR BRI TR 34y 40,
N-[ 2-f | uor o- 4- ( %mmap}m_;gf%ﬂmﬁn#émp rrol(dife-2Rarbokarhide3 €St 538

chl or opheryl ) acryl oy oXypyrrolidine-2-carboxanm de, ESI 502; VO
2006/ 032342 PCT/ EP208452 flvote-4-(3-oxargorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(3,4-di-

N-[2-fl -4-( 3- lin-4- h | 1-(2R 4R) - 1- [ (E) - 3-(3..4-.di -
ch I[ or opﬁg:lgl ) a((: r%?éﬁﬁgﬁgwwuy&%w& %@ﬁcﬁﬁ%—%ﬁ;&g&é@@e, I‘_Eg 5ﬂ§§SI
N-[2-fl -4-( 3- b ' . -

C hl[ or opﬁg:lgl ) af:r y?éw?ﬂl}@k %—g%ﬁ%@?@?ﬁﬁ%ﬁ@@éﬁ%gﬁaﬁﬁé)gi"g&
N- [ 2- f | uor o- 4- ( shicrofomaptid) acioyi)pethoxybyirailide)2-tafbokamidd, & S0-506;
chl or ophenyty ) acryl oyl ] - 4- et hoxypyrroli di ne-2-car boxam de, ESI 550;

N- [ 2- f | uor o- 4- ( 3- oxdNdeikerer- '%QW@WI'ﬂ"—“(‘ﬂmmy]]i(zﬂﬁrﬁ)'é=[(%)‘3'(5'

hi f -2-yl . = 4- hdi ne- 2- ¢ ] - ES n. 10
01 o T S S g it
ch oFOt hi ophen- 2- y1) R BaoinctRSNEANMOHEAYIAPRAAFR) CAENBARL HidaZsla P2
N-[ 4- ( 3- oxonor phol i n- 1—ﬂy|)_pheny]_—(2R,4)-I -[_(Ej- -1 Himdazol -4-yl -
acryl oyl ] - 4- et hcagpipylici-etnonypyrrelidimer2:caroexarnsie, £54:4545

\-112- T uor s 4- (3- ox 0D BRS A-(3-IrdrRorpmblih A-ipreryi-2R 4R}-1 H(E)- 501 1-
imidazol-4-ylacryloyl}-4-hydroxypyrrolidine-2-carboxamide, ESI 444;
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-1H-
imidazol-4-ylacryloyl]-4-methoxypyrrolidine-2-carboxamide, ES| 458;
20 N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-{2R,4R)-1-[(E)-3-1H-
imidazol-4-ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 472;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-pyridin-
3-ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 455;
C 25 N-{4-(3-oxomorpholin4-yhphenyl]-(2R,4R)-1-[(E)-3-pyridin-3-ylacryl-
oyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 465;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-pyridin-
3-ylacryloyl]-4-methoxypyrrolidine-2-carboxamide, ES| 469;
N-[2-fluoro-4-{3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-pyridin-

%0 3-ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 483;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[{E)-3-pyridin-3-ylacryl-
oyl}-4-hydroxypyrrolidine-2-carboxamide, ESI 437,
N-[4-(3-oxomorpholin-4-yl)phenyi{]-(2R,4R)-1-[(E)-3-pyridin-3-ylacryl-
35

oyl]-4-methoxypyrrolidine-2-carboxamide, ES| 451;



I m dazol - 4-yl acryl oyl ] - 4- hydr oxypyrrolidi ne-2-carboxam de, ESI 444;
N-[ 2-fl uoro- 4- (3- oxonor phol i n-4-yl ) phenyl ] - (2R 4R)-1-[(E)-3-1 H

i m dazol - 4-yl acr 4- met hoxypyrrolidi ne-2-carboxam de, ESI 458

N-[ 2- 1 uor o- 4¥P éXWﬁH-Jﬂ?phm i n-4-yl)phenyl |- (2R 4R)-1-[ (E)-3F T’ﬁl’z""s"’””g‘
i m dazol - 4-yl acryl oyl ] - 4- et hoxypyrrolidi nei®3ecar boxam de, ESI 472;

N-[ 2- f | uor o- 4- ( 3- oxonor phol i n-4-yl ) phenyl ]- (2R 4R)-1-[ (E) - 3- pyri di n-
3-yl acryl oyl ] - 4- hydroxypyrrolidi ne-2-car boxam de, ESI 455; 25

N-[ 4- (3- oxonor phol i n-4-yl| ) phenyl MR4R) 15% ?I‘Id -3-yl acr

oyl ]-4-et hoxypyrrol i BriAe(B2xmerpRatindey Dibgny. 4R [(E)-3-pyr|d|n-4-y acryl-
N-[2-fl uoro-4-(3- [(E)-3-pyridin
3-yl acryl oyl | - 4- %@T‘ﬁﬁ%ﬁ@&%ﬁ"ﬁd@%@? d&‘]ﬂ égdlg& " 469; 30

N-[2-fl uoro-4-(3- OXOmaqﬁ%xm&phbhmgiﬂﬁyﬁRZHR?dﬂg@-e.-'byﬁmd-dlyﬁecryl-
3-ylacryl oyl ]-4-et hox 8 rrolidine-2-carboxam de

N-[ 4- ( 3- oxgm)rph@yl]-ﬂ-et Q)KWIT@HS‘IF!G-Z-ERFWMGF,(@lQG@yH di n-3-ytacryl
oyl ] - 4- hydroxypyrr ol n 2-car m ESI X -

N-[ 4- ( 3- oxonor phol i n y@'f pf\Oﬁ ﬁdﬁmhe_[wﬂ]((:éﬁ %Rbf}r[ %ﬂ Cx ‘W W'&‘@F?H'V\JS’S
oyl ] - 4- met hoxypy / 032342

oy 1o el hoxyp Zéé@ldyg-ﬁﬁaéh&ffp?mmrﬁez -cBrioxémlide IESPR4S.

N-[ 4- ( 3- oxonor phol i nN£[4y(B)cp)tmnmipho("t2-R-ﬂmhehyﬂ]((ERm)}yr[(ﬂ)-ﬁ-(tl-tybmtyb-
oyl ] - 4- hydr oxypyrrol i_di nhe-2-carboxam de,

N- [ 4- ( 3- oxonor phBﬂ‘@szﬂ'EﬁcfﬂﬁE‘ﬂrﬁrm@ oY QMQ}‘)IJE@F[? %‘)Qaéb@gﬂm'éfﬁnl:@] vRacryl 5

|]-4-et hdR | 6
N (4 (3 oxomr phol 1 Ay oRERGRIBIR R RRR 4Ry B B Pt
acrylLQyl] - 4- met hopemp: l)fﬂd)rﬂbwq?-ﬁetﬁék Adliditee-2EBrbddnide, ESI 549:

N[ - oxonor phol i n-4-yl )phenyl ] - ( 4R)-1-[ (E)-3-(4- br oot hi o- .
phen-2-yl)acryl oyl ] - M-dy@ linci-yiprenyi-@54R)-d d(EESH(53zamotito-

phen- 2-y1) acryl o2 EeERgR A Y B e oA O 8, ESA62':
N-[ 4-(3- oxo&or phol i nndrgy &&F&ﬁdﬂphbﬁﬁﬂ fiphernd @R 4R{-2-[0¢ REREbrbmothio-
phen-2-yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 549.

Example 13 - 13
20
The following compounds are obtained analogously to Example 7:

N-(4-chiorophenyl)-(R)-1-[4-{2-oxopiperidin-1-yl)benzoyljpyrrolidine-
C .5 2-carboxamide, ESI 426;
N-(4-chlorophenyl)-(S)-1-[4-(2-oxopiperidin-1-yl)benzoyl]pyrrolidine-
2-carboxamide, ES! 426;
1-N-[(4-chlorophenyl)]-2-N-{[4-(5-0x0-1,4-0xazepan-4-yl)phenyl]}-(R)-
pyrrolidine-1,2-dicarboxamide, ESI 457,

%0 1-N-[{4-chlorophenyl)]-2-N-{[4-(5-0x0-1,4-0xazepan-4-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI| 473;
1-N-{(4-chloropheny!)}-2-N-{{4-((S)-2-methyl-3-oxomorpholin-4-yl}-
phenyl[}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI| 473;
35

1-N-{(4-chlorophenyl)]-2-N-{[4-{(S)-2-methyl-3-oxomorpholin-4-yi)-
pheny!]}-(2R)-pyrrolidine-1,2-dicarboxamide, ESI 457,



0

phen-2-yl)acryl oyl ] -4-hydroxypyrrolidine-2-carboxam de, ESI 521; 15
N-[ 4- ( 3- oxonor phol i n-4-yl) phenyl ]- (2R, 4R) - 1-[ (E) - 3- ( 5- br onot hi o-
phen-2-yl)acryl oyl ] - 4-et hoxypyrrolidine-2-carboxam de, ES' 549. Exanple
- 13 20 The ™MWORWKIBHP4Lonpounds are obtai ned anal ogously t PEERRHPEP124
N- (4-chl orophenyl ) - (R) - 1-[ 4- (2- oxopi peri dim4l-yl ) benzoyl ] pyrrol i di ne- 25
2- car boxam de, ESI 426;
N- (4- chl orophenyl ) - (S)-1-[4-(2-oxopi peridin-1-yl)benzoyl]pyrrolidine-
2- car boxam de, ESI 426;
1- N[ (4- chi or opheny Nl Rhicrapenyl -4 Rz et Joxpmerghali-45))- 30

yrrolidine- -

YN L (4 chi or opHEI T (8% AR Tty evrxoimwaz%sﬁrtaomneﬁeﬁw 7
2R, 4R) - 4- hyd 4y . v
R ety AL REr AR oty romen i)
phenyl ]} - (2R 4R)phenyt] B (ZR);‘ mltﬂmel-ﬂr@dha?bcblarmdprSrMG@ ES! 473 35
1-N-[(4- ch? orophenyl‘l)éi 4-((S)-2-net hyl - 3- oxom)rphol i n- yI)
p

rln(r’é-ﬂﬁ_l ozorahwl}i&%ﬁ[ﬁ@-osgmon@w Ny yDodehgas

e

N-

henyl]}-(2R)-pyrrolt

PCT/ EP2005/ 0091
[

-N-[ (4-chl or oph nﬁrﬁyﬁﬁéﬁ'ﬂrﬁm ct' i dl%aﬁb?x%m:g)?ol%rl 6’%01 in-4-yl)-

|
0
4-c
henyl 2R, 4R) - 4- Ny.Nc] ophersiine-N ﬂuaw—h IfethySB-ckoiorpholin-
2 N-%/( }cgﬂ orop%en hEL g&tﬁfr phe %HZ rreﬁyl - 3- oggarrg]rzph?)lhlﬁn- - org on
phenyl ]}- (2R) - pyA-¥oPh @mﬁmz 24Fé|)i ﬁwﬁmwer@hdlasﬂ .45licarboxamide, E 491,
1-N- (
y)1}

onenyA 1< (2R < byr o - Sl i AT Bigricspha i BLSKERy -
1- N chl or OpgﬂRﬁdﬂldlhe&M&&kaMﬁYd& Eﬁl@@i 2- met hyl - 3- oxonor phol i n-
4-vyl henyl 1}-¢( R) - 4- hydr oxypyrrol i di ne- 1, 2- di car boxami de, ESI 491; 10

1-N-[(4-chl or ophenyl1)-N—[N4—CBlqrpphenyl)jeN)Fﬁa{[ﬁlcmeihyl-4-(ﬁl-()xﬂmmhp}|n-4—yl)-
pi per | di ne- 1. 3 dycot BOUAT .. £ bxamide, £51 471,

15 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-0x0-1,4-0xazepan-4-y|)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473;
1-N-[(4-chlorophenyl)]-2-N<{[2-methyi-4-(3-oxomorpholin-4-yi)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473;
20 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES1 459;
1-N-[(4-chiorophenyl)]-2-N<{[2-(3-oxomorpholin-4-y!)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 459,

]
4
]
4-
]
(4-

C
Example 13 - 14
The foliowing compounds are obtained analogously to Example 7:
30

N-[4-(3-oxomorpholin-4-yl)phenyl}-(rac)-2-[3-(4-chiorophenyljureido]-

cyclopentanecarboxamide, ESI 457

35



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

phenyl ]} pi peridi ne-1, 3-dicarboxam de, ESI 471; 15

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3-0x0-1, 4- oxazepan-4-yl ) phenyl]}-

(2R, 4R) - 4- hyP3MWEI?348| i di ne- 1, 2- di car boxani de, ESI 473; PCT/EP2005/009124

1- N-[ (4-chl orophenyl )] -2-N-{[ 2- met hyl - 4-(34®xonor phol i n-4-yl)

phenyl]}- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 473; 20

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl]}-

(2R, 4R) - 4- hydr oxypyrrolidi ne-1, 2-di carboxam de, ESI 459;

1-N-[ (4-chl orophenyl)]-2-N-{[2-(3-0 phol i n-4-yl)phenyl]}-

(2R, 4R) - 4- hydr oxypyrrol i di ne-1, zm% , ESI 459. 25 Exanple 13 - 14
The fol l owi ng conpounds are obtagned andl ogp Exanmple 7: 30

N-[ 4- (3- oxonor phol i n-4-yl)phenyl ﬁ*b‘ﬁac?— 2- 4;€%]| or ophenyl )ureido]-

cycl opent anecar boxam de, Eg@,@ﬁ WO 2006/ 032 (’ CT/ EP2005/ 009124 -115-
H N~NHp, N NH~O 5

N[ 3- math?l-4 (3- oxom)rpholln- -yl )phenyl]-(rac)-2-[3-(4:chloro- 10

phenyl ) ur ei do] cycl opent anecar boxam de, ESI 471. C Exanple 13 -15 45

1- N-[ (4-chl orophenyl )] -2-N-{[ 4- (3-oxonor pholin-4-yl)phenyl]}-(2R 4R)-4-(2-

N-{3-methyl-4-(3-oxomorpholin-4-yl)phenyl}-(rac)-2-[3-(4-chloro-
10 phenyl)ureidojcyclopentanecarboxamide, ESI 471.

Example 13 - 15

15
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-(2-
methoxyethoxy)pyrrolidine-1,2-dicarboxamide, ES| 517, is prepared as
described below.
20
C 25
30

35



met hoxyet hoxy) pyrrol i di ne-1, 2-di car boxam de,
described below. 20 C 25 30 35 WD 2006/032342 PCT/ EP2005/ 009124
OH + sO e.

HOO- OO0 /-J 32% NaCH ~. ...
0- 0 N 10 OVR2006/03334D DAPECI ,

ESI 517, is prepared as
-116 o-
3.104H 0 5 0~0 o 02eq. H2ZN o u

DV 04 OONIfs OO 0- CPCVERHOFOW@I24NCO N

HH HCl/dioxane OH,,'(r NOCHCI2/Ng3 HN4 O2 Ol .4, ON
O~
H
HO o O— S
('j . °~'§'_O/ ‘ 32% NaOH
N ey, rrOH t oud N erg, rrOH
° ’/f\\o O ’ﬁ’(\o O
2eq
O—
PJ

RN

10 _o
C DAPEC! DMF ;
s~ o=
15 o

kY

HCl/dioxane (NTl “

N

cl
20
Example 13 - 16
C 25
30

35

o

- o
CH,CI,/NEt, PN 5 © N

L_o

Preparation of 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)-
phenyl[}-(2R,4S)-4-(4-aminophenoxy)pyrrolidine-1,2-dicarboxamide



N~C (OO0 20 A Exanple 13 - 16 Preparation of

1-N-[ (4-chl orophenyl)]-2-N{[ 4-(3-oxonor pholin-4-yl)- 25

phenyl ]}- (2R, 4S) - 4- (4- am nophenoxy) pyrrolidi ne-1, 2-di carboxam de 30 35 WO
2006/ 032342 WOWEOITAL/ 009124 - 117 , N-O0- HO\\\ 111 CPGIEP20pRRAMGIMN /
....~0\/ NNO OHN!1'~ HNO, / NLG7C 10 NH2 O Cr O 151 HNAO
HN Cl 20 1 g of

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl]}-

0\ -
\N:"'O
HO} < >
Z &-.. 0 O
N
5 A hw 2 z_/\
HN 0 N)H

o]

B
)HO
Cl
10 E cl
Z N> 'y
/k HN O J\\\
)
: -
1 g of 1-N-{{4-chiorophenyl)]-2-N-{[4-{3-oxomorpholin4-yl)phenyl]}-
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide are suspended in 40 ml

5

15 —

20

of THF, and 1.14 g of triphenylphosphine and 0.6 g of 4-nitrophenol are
C‘ 25 added successively. After cooling to 0°C in an ice bath, 0.69 mi of diethyl

azodicarboxylate are added dropwise. The mixture is allowed to warm to

RT and, after 16 hours, is worked up by standard methods. Preparative

chromatography gives 470 mg of slightly yellowish 1-N-[(4-chlorophenyl}]-

2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-(2R,4S)-4-(4-nitrophenoxy)pyrroli-

dine-1,2-dicarboxamide. Hydrogenation on Raney nickel then gives

410 mg of end product, ESI 551,

ICso(Xa) =2.5x 10°M

30

35




(2R 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de are suspended in 40 ml  of
THF, and 1.14 g of triphenyl phosphine and 0.6 g of 4-nitrophenol are C 25
added successively. After cooling to OCin an ice bath, 0.69 m of diethyl
azodi car boxyl.at dded dropwi se. The m xture is all owe RT
and, after l‘gﬁﬁgﬁaﬁ??&‘?s wor ked up by standard nethods. Pr eg%?@ﬂx@é’w'?“

chr omat ogr aphy gi ves 470 ng of slightly yéfBowi sh 1-N-[(4-chl orophenyl)] 30
2-N-{[ 4- (3- oxonor pholin- 4-yl)phenyl]}- (2R, 4S)-4-(4-nitrophenoxy)pyrroli -

di ne- 1, 2-di car boxam de. Hydrogenati on on Raney nickel then gives 410 ng of
end product, Esg génl'jl !gc_si Xa) = 2.5 x 10$ M 35 WO 2006/ 032342

PCT/ EP2005/ 0091 anple 13 - 17 The conpounds |isted bel ow are
obt ai ned anal ogously to Exanple 7 5 1

-N-[(4-chl orophenyl )]-2-N-{[4-(2-im no-5-nethyl-1, 3,4-thiadiazol - 3-

yl ) phenyl ]} - ( 2RI BRromhpoants higiegd belbwdiraebtaipediaraldgousiy tbebxamplel Tor o-
acetate, ESI 487; 1C50o(Xa) = 6.1 x 10-9 M10 0 ~\ NH NNS HNON 15 a 20
1 -N-[(4-¢ehl orophenyl)]-2-N-{[4-(2-imno-5-nethyl-1, 3, 4-thi adi azol - 3-
yl)phenyl?

1) phens [}« gg,lfF? }ﬁﬁ&tﬁg’%ﬁgﬂkﬁﬁ%ﬁ{[ﬁﬁ@:ﬂiiﬁ&rsbrﬂéWI-q?3,4Ithiafd’iélz%ri-%'-

yl)phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, triflucro-
acetate, ESI 487; 1Csq(Xa) =6.1 x 10° M

10

/RO N=
HNT S0 N/\

15

Ct

20
1-N-[(4-chioropheny!)]-2-N-{[4-(2-imino-5-methyl-1, 3,4-thiadiazol-3-

yh)phenyl]}-(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, trifluoro-
acetate, ESI 501; ICso(Xa) = 4.8 x 10° M

C

30

cl
35



25 ON,,. N I HH 30 N1 S Noml ci 35 1 WO 2006/032342

PCT/ EP2005/ 009124 - 119

1-N-[(4-chlq §phen IJ)L-Z-N—{[4-(2-i m no-5-nethyl -1, 3, 4-thiadiazol - 3-

yl ) phenyl ] }-‘E’ ﬁ“%&}gz #2i sopr opoxypyrrol i di ne- 1, 2- di car boxanPGEEPIOPOI, o
acetate, ESI 515; I1C50(Xa) = 3 x 10"9 MS51WF~ NNH / N/ NS 10 0O HNON
C d 15 Exanple 13 -18 Preparation of

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3-oxonor pholin-4-yl)- 20

henyl]}-(2R 4R)-4-(2.2,2-trif] uor hox rrol idine-1,2-dicarboxam
R |(C5’0( x;) 4 §ifa Znldrophemi B AR B -5 mbtyi-1 4 thisaiazar 3 d€

yl)phenyl}}-(2R,4R)-4-isopropoxypyrrolidine-1,2-dicarboxamide, trifiuoro-
acetate, ESI 515; ICs(Xa) =3 x10° M

}*’

o

-

10 /go \—

H NH
N
Y OLK
o}
HN
al
15
Example 13 - 18
Preparation of 1-N-[(4-chiorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)-
20 phenyl]}-(2R,4R)-4-(2,2,2-trifluoroethoxy)pyrrolidine-1,2-dicarboxamide,
ESI 541; ICs0(Xa) =9.7 x 10° M
g F
C 25 FAS
o
y H o
\ N
o (o]
30 0

¢

N
Ci

35



O/ N~ OO 30 HN OO 35 WD 2006/032342 PCT/ EP2005/ 009124 -120
Preparation of the precursor 1-tert-butyl (2R 4R)-4-(2,2,2-trifl uoroethoxy)-
pyrrolidine-1,2-dicarboxylate 5 F F_ F HO O .""f 0010 ~OHN ~-O0O0O

15 9.1 g of l-1 - ylI (2R 4R) - 4- hydr oxypyrrolidi ne-1, 2-di Xyl are
suspended i n‘]VQ ﬁ'g’%?y#HF, and 10 g of 2,2,2-trifluoroethyl gf%%g‘ﬁ'é%ﬁﬁé‘ﬁl -
fonate are added. A solution of 22.46 g efl20aesi um hydroxide in 9 nl of

wat er i s subsequently added dropwi se, and the reaction m xture is warned to
40C. After 16 hours, the m xture is worked up by standard met hods, 20 giving

3.1 g of an oily crude product, which was, reacted further w_thout

ouri {1 cat on. TRESHARIRRPT FSHRIECHTSH TS T RUTBIAR RO S 25t Hupraataont

anal ogously to 5*3‘%?'17"@9?5@@' e 13 -19 The conpounds |isted bel ow
8 ogous y’%o a

are obtai ned an € 13-3 30

F
’ﬁF
F

’t

(). ¢ —
10 N N C
/ko’&o > A\o’go >

9.1 g of 1-tert-butyl (2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxylate are

' suspended in 9 ml of THF, and 10 g of 2,2, 2-trifluoroethyl toluene-4-sul-
fonate are added. A solution of 22.46 g of caesium hydroxide in 9 ml of
water is subsequently added dropwise, and the reaction mixture is warmed

20 to 40°C. After 16 hours, the mixture is worked up by standard methods,

giving 3.1 g of an oily crude product, which was reacted further without
purification.
The further conversion to the end product is carried out analogously to

Example 7.

Example 13 - 19

The compounds listed below are obtained analogously to Example 13-3
30
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)pheny!]}-
(2R, 4S)4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 487,
ICso(Xa) = 8.7 x 107

35



1 -N-[(4-chl orophenyl)]-2-N{[4-(3-oxonorpholin-4-yl)phenyl]}-

(2R, 4S) - 4- et hoxypyrrolidi ne-1, 2-di car boxam de, ESI 487, ICeo(Xa) = 8.7 X
10-" 35 WD 2006/ 032342 PCT/ EP2005/009124 - 121 O H_ 0 NN1 N~o 5 HN O
O a 10 C WR290683%313 or ophenyl )] - 2- N- {[ 4- ( 3- oxonor phol i n-ZEEB00R009124,

(2S, 4R) - 4- et hoxypyrrol idi ne-1, 2-di car boxargyde, ESI 487; 1C50(Xa) = 9 x 1 O
15 ON 20 N~O HN' O O 25 ci

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl]}-

(2S, 4S) - 4- et hoxypyrrolidine-1, 2-di carboxam de, ESI 487; 30 1C50(Xa) = 3.9 X
10-6 35 WD 2006/ 032342 PCT/ EP%OOS/ 009124 -122- O

10

1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxamorpholin-4-yl)phenyi]}-
C (28,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 487;
ICso{Xa) = 9 x 10°
15

1-N-[(4-chloropheny!)}-2-N-{[4-(3-oxomorpholin-4-yl}phenyl]}-
(28,4S)-4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 487,
ICso(Xa) =3.9x10°

30

35



N\ O N50 HNO10 cIl C 15 14. Exanples of the preparation of

I n terrredl ate corrpounds 14.1 Al conpounds of the following fornula VI (where
R=Ho th n =3, 4 or 5) can be synthesised in accordance with the
fol low i ng ‘3’9{?81’% M3 (r(CH2)n® HN\ N ) VI C 25 2 ~ RCTEE05008124 o
synt hesi s of 1-(4-am no-2-nethyl phenyl) ptp2Bi-din-2-one: 30 0 Cu O O _ K2COX3
Oi Br + NK_O0ON W 35 H2 H2N 60NN Pd/ C WD 2006/ 032342 PCT/ EP2005/ 009124
-123 14.2 Synthesis of the phenyl pi peridone unit wi thout a nmethyl group: HO

O 0 Cs2C3xB O

10
15 14. Examples of the preparation of intermediate compounds

141 All compounds of the following formula VI (where R =H or

methyl; n = 3, 4 or 5) can be synthesised in accordance with the follow-

ing scheme.
20

(—\ (CHz)n
H N | Vi
N
2 0
C 25
R

For example, synthesis of 1-(4-amino-2-methylphenyl)piperidin-2-one:

30

e D GO
GRS

PdIC



A ——

5.1 DW 0 HZH2N\ N 10 Ra Ni 1-(4-Am no-2-nethyl phenyl) pi peridi n-2-one
Is prepared, for exanple, as indicated below. 15 NO2 » ~ O toluene BrN +

Br' v Cl " efI 0 NO2 20 Cs2C03 NO2 / | O H2N O CH3 /C1 N
C 25 14.3 1W§ ﬁg%ﬁenyl )-1 Hpyrazin-2-one F N CS2C08 ?ME%*@@% DIVF
N-- N NOZ N Noe 0 SnCl2 /\ N N NHZ 35 £2%anol 0 WD 2006/ 032342

PCT/ EP2005/ 009124 -124 14.4 1-(4-Am no- 2, 5-di net hyl phenyl ) pi peri di n- 2- one
H Br copper powder, K2CO3 5

142  Synthesis of the phenylipiperidone unit without a methyl group:

e SR o Y W S g
Qb

10 Ra Ni
c 1-(4-Amino-2-methylphenyl)piperidin-2-one is prepared, for example, as
indicated below:
15

O
NO, . /\/\/ﬂ\ toluene Br N
Br o T hd ¢
NH, o) NG
SR s
CH3CN é PdIC dj

T = _ |
14.3  1-(4-Aminophenyl)-1H-pyrazin-2-one
F
N Cs,CO, =\
NG
30 N7 OH DMF A ?
NO, o

SnCI /—\ \-/—\_/
35 Ethanoi



ON~~N 02N KI, 140C 2 O H2 H2N ON 10 Pd/C C 14.5

1- (4- Am no- 3- rrethyl phenyl ) pi peridin-2-one 15 F1 \ I \ Cs2C03 30 2N + O
NONODW N 2 H20 H2 NI \ O Pd/C N5 25 14.6

1- ( 5- Ami nopyW9adPee/032342 ) pi peri din-2-one / \ Cs2CO3 02N \ 0 PGUERZBRS/OWGI24DNVF N
N NHOH2 HZN I \ O 11 35 Pd/C N N WO 2986/ 032342 PCT/ EP2005/ 009124 -125
14.7 1-(4- Am nonet hyl phenyl ) pi peridin-2-one F NI~ 5 Yl I \ C2C33 O H O
DMV NN 10 H2, Ra N H2N aj~~ 0O HH N O

144  1-(4-Amino-2,5-dimethylphenyl)piperidin-2-one

H By 0
N copper powder, K,CQO,
O,N Ki, 140°C 2
o)
H2
———» H,N N
10 Pd/C

145  1-{4-Amino-3-methylphenyl)piperidin-2-one
+ —
NO, H 0 DMF N I
X
PdIC @ é

146  1-(5-Aminopyridin-2-yi)piperidin-2-one

05200 O,N
=N N° N ]
2

15

20

35 Pac \O\ é



R T

C NH3)MeOH N Pd Pd/C N 15 14.8

2- (4- Am nophenyl ) - 2- azabi cycl o[ 2. 2. 2] octan-3-one er ' ~0o 20 N O + copper
powder K2CG8 N H KI, 145C NO2 NO2 25 ON H2 Pd/C NH2 30 35 WO

2006/ 032342 MIN2EHOBIE 009124 -126.14.9 PCT/EP2005/009124
1- ( 3- Am no- 6- et hyl phenyl)pyrrolldlﬁ 2- onemg_l. DMF/reflux 5 + Br~~ \ ~ NHz
02 NaOHi NOH HO 10sCC_ 1 I H2 --s/ s C HNGB H2SO4 95-65%98/0 ~-/

/ N~ 95-98% 0zN OND Pd/C ~/ CO

14.7  1-{4-Aminomethylphenyl)piperidin-2-one

5 0, == \Qé

10
e LS
C NH,MeOH N PdIC
.
15

148 2-(4-Aminophenyl)-2-azabicyclo[2.2.2]octan-3-one

Br ﬁ@‘ ©
20 o N
N + copper powder K,CO,

H Ki, 145°C
NO,

C = pﬁkﬁo

Pd/C

NO

NH
30

35



15 HZN 0 20 14.10
2- (4- Am no- 2-trifluoronet hyl phenyl)-2-azabi cycl o[ 2. 2. 2] octan-3- one C 25 F (
+ (~c OK2ZCOB NF FPNOz /J~} HDMF F F N2 30 0H2NF Pd/CFF NHZ2 35

1- (4- Am no- 3-chl or ophenyl ) pyrrolidi n- 2-omﬂ=? a 5 d cs2cas d [ ,
N2 HO/ N2 10 H2 d 1" N C Pd/C ONP®~ 15 14.12

1- (4- Ami no-2-trifluoronet hyl phenyl ) pi peridin-2-one 20 N2

149 1-(3-Amino-6-ethylphenyl)pyrrolidin-2-one

5 (:/\(\ \/\/?L 1. DMFireflux
S N OO
NH o 2. NaOH ANy OH

10 socl, g\ HNO, 65% g\ H,
O,N N
i} H,SO, 95-98% 2 Q Pa/C

15 ,©\/\
H,N

14.10 2-(4-Amino-2-triflucromethylphenyl)-2-azabicyclo[2.2. 2]octan-3-

20
one
o
C = F K,CO, NOF
F * 0 —
F N F
NO, N DMF F
F
NO,
30 ;p?’o
H, N F
e
Pd/C gr

NH,

35



HN B r copper powder, K2ZCOB F Fi ONX®X KI, 150CONF L 25 NH2 H2 F Pd/C
O N FF 30 35 WD 2006/ 032342 PCT/ EP2005/ 009124 -128 14.13

3- (4- Am no- 2- et henyl ) - 1, 3- oxazi nan- 2-one NOZ 02N | 192 owder ,
K2ces 5 + BYO é%?/ ﬁf?soc O NH2 10 2 CPd/CNO O 15 1‘%3?5 005/909124

4- (4- Am nophenyl)rmrphol I n-3-one NO2 KVvhO#27 €H2Cl 2 NO O 20

benryl t det hyl ammonium chloride 0 O H2 H2ZN O 25

14.11  1-(4-Amino-3-chlorophenyl)pyrrolidin-2-one

cl
¢ Cs,CO ¢l
+ A_ N
ENLO DMF
H 0
NC, NO

10
H, Cl
c —= A
Pd/C g
NH,
15
1412 1-(4-Amino-2-triffluoromethylphenyl)piperidin-2-one
20 NO,
F_F
H F
N Br copper powder, K,CO, F
o+ -— E
C): NO, Kl, 150°C OTNJ F
C 25 NH,
H, .
——

Pd/C oth: F
30

35



Pd/C O 30 35 WD 2006/ 032342 PCT/ EP2005/ 009124 -129 14.15

1-(4- Am'nophenyl)pyridi n-2-one F\ Cs2C83 NOz 5\ | + 1 NODMI/ N HNX
\ Snd 2 HzN | ethanol / 10 N C 14.16

1- (4- Ani no- QV%? S???ﬁ’enyl)pi peridin-2-one 15 A 7 x tol uerfECTHFPHPSOPIRA (-
Br" v v CI NHz reflux O NO2 Cs2CO3 NOz 41280 H2 HzN / O 20 CH3CN N' | Pd/ C
Nl 14.17 1-(4- Am nophenyl)-1 Hpyridin-4-one C 25 F / CSZCO3 NOZ + NaOH
\'1 \ DWW/ a---

1413 3-(4-Amino-2-methylphenyl)-1,3-oxazinan-2-one

NO

O.N H 0 copper powder, K,CO,
5 \ICI . (/Y -
C Kl, 150°C
Br N
@

10

—.,.

C PdiC

15
14.14 4-(4-Aminophenyl)morpholin-3-one

N02© KMnO,, CH,Cl, N02\©\ o
—
N N’u\)

20 benzyitriethylammonium chioride
L_o yiney L_o

C Hg H2N O\ Q
25 — NJ\

30

35



30Nz 0 H ZN1T \ Re NN N, "1 35\ 0 WO 2006/ 032342 PCT/ EP2005/ 009124
-130 14. 18 1- (4- Am nophenyl )-4-tert-butyl oxycarbonyl pi perazi n-2-one F rNL

Nz N OHDVF N2 O HNH ? HN N NH Boz

+ N
z TEA O\- chz?i“‘@m@ 14.19 1-(3- Ani nophenyl ) pi peri di n- 2-
copper powder, K2COB8 / + N O N N0O2 \ KI51290C NOz O L /

Ra Ni

C 25 14.20 1-(4- Am nophenyl) - 2- caprol actam F H

1415 1-(4-Aminophenyl)pyridin-2-one

5 Q= \Qé

10

SnCI2 O
ethanol é

14.16 1-(4-Amino-2-methylphenyl)piperidin-2-one

15

reflux

== e e
20 CHscN é PdiC (j( d)

0 O
2 . /\/\/[L toluene Br N
Br c T \/\/\[r
NH,

1417 1-(4-Aminophenyi)-1H-pyridin-4-one

25
F
— Cs,co, NO,
O 22
30 NO, AN

Ra Ni t‘(\l
35 g

e

>/-N 10 Pd/ C \
ORI\
20 H2 P. N NHZ



Cs2CB + -- N N CDW 30 N2 OO KwmMO4, CHzCl2 NO -fl \ NH2 HZN 2 DN
benzyltriethyl- Ra Ni 35 amoni um chl ori de WD 20061032342 PCT/ EP2005/ 009124
-131 14.21 1-(4- Ami no-3-fluorophenyl)piperidin-2-one F CS2C3 5 C N2 N F
N OH DVF NOVR260R23) 7N ND 10 0 C 14.22 PCT/EP2005/009124

1- (4- Am no- 2-f | uor ophenyl ) pi peridin-2-one135 F 0O F CSZCG83 + / 3 -f-\\ NO2
~N OH DMF

14.18 1-(4-Aminophenyl)-4-tert-butyloxycarbonylpiperazin-2-one

F
03200 /—\
; QL O
NO,
H, /N Boc,O > o0 /M
———= HN N—Q—NHz — >N N NH,
10 Pac T\ TEA o <

o 0]

14.19 1-(3-Aminophenyl)piperidin-2-one

15
Br

H copper powder, K,CO,
NO Kl, 140°C O

2 8]

20

2 Qe

C 25 1420 1-(4-Aminophenyl)-2-caprolactam

F H
N

O S =00

30 o,
KMnO,, CH,Cl, _Q D . NQ D
benzyltriethyl- Ra Ni

a5 ammonium chloride



N2 F 200 H2 H2 NNHZ Pd/CF C 25 14.23

1- (4- Am no- 2-fl uorophenyl)-2-caprolactam F HF 30 F- N CS2C03 + ~~// ( )
DMF NOZ No NO2 O}o 35 KMO4? Z 0 NOZ \ N ? - H2N NU benz Itrieth%lg- Ra Ni
anmoni um ch"¥? 2WEOR3E \Wo 2006/ 032342 PCT/ EP2005/ 009124 - TAI/EER095/009124

4- (4- Am no- 2-f | uor ophenyl ) - 1, 4- oxazepan-5t3tne 5 0 0.1 eq. Cul O 2.3 eq.
Cs2CB HZN I + HN O HzN ~~O ~i 0.2 eq. CH3NCH2CH2NCH3 acetonitrile, 75C 10
14. 25 4-(4- Am no- 3- phenoxyphenyl)m)rphol in-3-one F K2CO3 F 0O 2N N O -~C

acetonitrile 02N \ /NY—\O \ /
14.21 -(4-Am|no 3afluorophenyi)p1perld|n-2-one

Z Cs,CO,
5 + | ——  NO;
_—,
F N~ ~OH

NO,

F
H2
— H,N N
10
o

14.22 1-(4-Amino-2-fluoropheny!)piperidin-2-one
15
F
F Z Cs,CO,
- L {}
-
N™ "OH
NO,
20
o
- O
Pd/C
F
C 25

14.23 1-(4-Amino-2-flucrophenyl)-2-caprolactam

H

NO,

o

KMnO,, CH,C,
35 > ----—-—> H.N N
benzyltriethyl- Ra Ni

ammonium chioride F




A

0 15 OH & OH N Hz/Pd 20

N Cs2C33 02N\ /~ THE H 2N N%

acetonitrile 25

14. 26 2- [3 (4 Chl or ophenyl ) ur ei do] cycl opent anecar boxylic acid NaHCO3 0 O

NCO + Cl
PCT/ EP2005/ dﬁ‘éi’%’““”ﬂ% 14. 27

1- (4- Chl or ophenyl car banoyl ) pi peri di ne- 3-ct3dexylic acid 0
14. 28 4- (4- Am nophenyl) -1, 4- oxazepan- 3-one 10
0 soci2 TEMPO oxidation HO ON_\ -

C NCOOHH20C &HOH 0O

NH2 1~ Cs2CO, _ O

TN OH HZN OH HHOH H O 0 30 35 WD 2006/032342

PCT/EP2005/009124
+ HN NaHCO3 N 5

HOO C O- Ca Ca Ca 15 0\ 0 02N

14.24 4-(4-Amino-2-fluorophenyl)-1,4-oxazepan-5-one

5 0]

10

F
C ON O%_/O e

o
15

o P,

20 O 9—\
032003

0.1 eq. Cul Q
2.3 eq. Cs,CO h
q. LS N H NON

0.2 eq. CH;NCH,CH,NCH;,
acetonitrile, 75°C

14.25 4-(4-Amino-3-phenoxyphenyl)morpholin-3-one

K,CO,
acetomtnle

O?—\

&
H,/Pd ‘Q %

acetonitrile
C 05 14.26 2-[3-(4-Chlorophenyl)ureido]cyclopentanecarboxylic acid
NaHCOs O)L %
N OH
)N 5 g, - ¥4
30

35



02N/ NO- O2N-aN O toluene HCl acetonitrile O 20 HHPd 0 -s H2N _ N~
THE The TEMPO oxidation is carried out in accordance with the followng lit-

25 erature: at at, J. Og. Chem 68, 4999-5001 (2003). 5 WO
2006/ 032342“{58‘5@%375/ 009124 -134 14.29 Preparation of AR 0912
4- (4-nitrophenyl)norpholin-3-one: 5 /1 NB3+OH/ +1 OM®@N/ O O\ I NN

10 Hc”o)(1~1ci 3 C 15 1. Preparation of 4-phenyl norpholin-3-one: 1.4 g (10
nmol ) of N phenyl et hanol am ne are added dropwi se to a soI u- 20 tion of 1.12

g (10 mmol) of potassi rt but e in 10 THF, 27 (10 mol ) of
et hyl chl oroace é‘nébﬁg@ ifgéﬂl?é@pm%m%g %b?’%'c 4??‘6\/\/11 sol uti on,

and the mxture is stirred at roomtenperature for a num

o)
N NaHCO, YN
ca—@—Nco * - N
5 H,0 H OH
o o)

14.28 4-(4-Aminophenyl)-1,4-oxazepan-3-one

10

TEMPO axidation 2
C HO,'_\Ox\ - y_\ _— }—\

Cl cl i
T e »—\ caico :
s
_Q_ - NO—N\}’\ i
toluene acetonitrile : \)

o]
20 H,/Pd }/\0
e H N N
THF ’ C \
The TEMPO oxidation is carried out in accordance with the following lit-

C o5 erature:
L. DelLuca et al., J. Org. Chem. 68, 4999-5001 (2003).

30
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ber of hours. Extractive work-up and drying under reduced pressure gives
1.4 g of 4-phenyl norpholin-3-one as crude product. L 25 2. Preparation of
4-(4-nitrophen¥“l))“)6norphol in-3-one: 0.6 mM of concentrated nitric acid are
added dr opwi¥@ 2034 e cooling to a 30 solution of 1 g (BCHEPIMIP1
4- phenyl norpholin-3-one in 2 m of concent34fated sulfuric acid, and the
mxture is stirred at roomtenperature for a further 1 hour. Aqueous
wor k-up and drying gives 1.2 g of yellow 4-(4 n itrophenyl )norphol
in-3-one. 35 WO 2006/ 032342 PCT/ EP2005/009124 -135- Pharnmacol ogi cal data
Affinity to recébfdr Sregarplionot A-hiiornen@orRhalingpeneno. "A1" 1.8 x 10
"A2" 2.7 x 10 10 "AB1" 1.8 x 10, "A6" 3.7 x 10 C 15 20 25 30 35 W
2006/ 032342 PCT/ EP2005/ 009124 -136 The followi ng exanples relate to
phar maceut i cal [COMpOSTtToONS:

© | QL
NH

L_OH

& oN o
+ —_—— N DU O\
N

L_o
O
10 H CAOJK,CI I\/O

15
1. Preparation of 4-phenylmorpholin-3-one:

1.4 g (10 mmol) of N-phenylethanolamine are added dropwise to a solu-
20 tion of 1.12 g (10 mmol) of potassium tert-butoxide in 10 ml of THF. 1.27 g
(10 mmol) of ethyl chloroacetate are subsequently added dropwise to the
brown solution, and the mixture is stirred at room temperature for a num-
ber of hours. Extractive work-up and drying under reduced pressure gives

1.4 g of 4-phenylmorpholin-3-one as crude product.

)

25

2. Preparation of 4-(4-nitrophenyl)morpholin-3-one:

0.6 ml of concentrated nitric acid are added dropwise with ice cooling to a
30 solution of 1 g (5.64 mmol) of 4-phenyimorpholin-3-one in 2 mi of concen-

trated sulfuric acid, and the mixture is stirred at room temperature for a

further 1 hour. Aqueous work-up and drying gives 1.2 g of yellow 4-(4-

nitrophenyl}morpholin-3-one.

35



Example A1 Injection vials 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 wusing 2 N hydrochloric acid, sterile filtered,

t ransf erreleQ]F??{ tion vials, |yophilised under steril@EFWPBAs and
seal ed under steri I e conditions. 10 EaciM3%iection vial contains 5 ng of
active ingredient. Exanple B: Suppositories 15 A mxture of 20 g of an
active ingredient of the formula | with 100 g of soya lecithin and 1400 g
of cocoa butter_is nelted, poured into nmoulds and allowed to cool. Each
suppository co rac |gatéict i ve ingredient. 20 Exanple C Solution A
solution is prepared from1l g of an active ingredient of the formula I,

9.38 g of NaH2PO4. 2 H20, 28.48 g of Na2HPO4 - 12 H20 and 0.1 g of (. 25
benzal koni um chAffnit@ tgeeptdisnl of bidistilled water. The pHis adjusted to
6.8, and the solution is made up to 1 1 and sterilised by irradiation. This
sol ution can beTaIEi@d |n the formof eye drops. 30 Exanple D. O ntment 500 ny
of an actYve i ngredien 7 i” ta—t+—@are mxed with 99.5 g of Vaseline
under aseptic cgﬂHPPF% s. 3b 5&ﬂ§%@@/032342 PCT/ EP2005/ 009124 -137- Exanpl e
E: Tablets A miKpure of 1 kg of active ingredient of the formula I, 4 kg of
lactose, 5 1.2 kg ef—petaterstareh—0-2kg of talc and 0.1 kg of magnesium
stearate is pre‘?sed to give 18alG%ts in al conventional manner in such a way
that each tabligfzrcontai NS [F7Rg® active ingredient. Exanple F: Coated
tabl ets

10 "AB1" 1.8x10°
"AB" 3.7x107
15
20
C 2
30
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10 Tablets are pressed anal ogously to Exanpl e E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye. 15 Exanple G Capsules 2 kg of active ingredient of the
formla I ay'éo?‘wg’r“%}afﬁ:ed into hard gel atine 20 capsul es iPr?"gE@SWﬁ’(ZI‘onal
manner in such a way that each capsule cof86+ains 20 ng of the active

I ngredi ent. Exanple H Anpoules 25 A solution of 1 kg of active ingredient
of the formula I in 60 | of bidistilled water is sterile filtered,
transferred into ampoul es, |yophilised under sterile conditions and seal ed

under sterile o lowing e g felste to phaimagauticalcampegtiensiact i ve
i ngredi ent. 35 WD 2006/ 032342 PCT/ EP2005/ 009124 -138 Patent Clains 1. Use
of conmpounds of the fornmula | 5 R2 E RL* X-Y-T \W10 DGO in which Rl

and R2 each, i maﬁeni Inje€tiowVialgnot her, denote H, =0, Hal, A, ethynyl,
ORS, N(R3)2, N2, , N3, COORS, CON(R3)2, 15 -[C(R')2]n-Ar, -[C(R 2], Het,
-[C(R4) 2],3 -cycl oal kyl, - QOCOR3,

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 hydrochioric acid, sterile filtered, transferred into injection vials,

lyophilised under sterile conditions and sealed under sterile conditions.

10
Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories
15 A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, 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 I,

9.38 g of NaHPO, - 2 H,0, 28.48 g of Na;HPO, - 12 H.0 and 0.1 g of
25 benzalkonium chioride in 940 m! of bidistilled water. The pH is adjusted to

C)

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 89.5 g of

Vaseline under aseptic conditions.
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-OCON(R3) 2, NR3COA or NR3SO2A, R and R2 together also denote a bicyclically
or spirocyclically bonded 3- to 7-nenbered carbocyclic or heterocyclic ring
20 having 0. to 3 N, QO and/or S atons, R3 denotes H, A H C=C CH2-

CH3- C=C- CH2 WO 209693338} OH) - CHROH, - CHR- CH( OH) - CH2NH2, - CHRGRERINYQBREMe +
-[C(R4)2]"Ar', -[C(R4)2], Het', -[C(R4)213%ycloal kyl, 25 -[C(R4)21, - CODA or
-[C(R4)2]nN(R4) 2, R4 denotes H or A, Wdenotes N, CR3 or an sp2-hybridi sed
carbon atom E together with Wdenotes a 3- to 7-nenbered saturated
carbocyclic or heterocyclic ring having 0 to 3 N, O0to 2 0 30 and/or 0 to 2
S atons, which Wﬁ%éhﬂ'ﬁblﬂﬁoubl e bond, D denotes a nonocyclic or

bi cyclic, aromatic carbocyclic or heterocyclic ring having O to 4 N, O
and/or S atons which 35 is unsubstituted or nonosubstituted or

pol ysubsti t ut edy ByixttiRd of f\kg@?%cti% WarédieNPBf tHeNorfGIdRB 4atg SIabERR3L2, WO
2006/ 032342 PCT/ EP2005/ 009124 - 139 G denot es - [ O RA) 21 ~ - [ C{ R4} 2] , NR3- ,

- % g(( gjg g} ~gd\1 R31 2 d;g;llfaflf)pf:}ats-stancgZ g? l;lgllpﬁtm@amd ,O|£4Kg Xf deagrnesium stearate is
O Ry 2] . R GRS . ive (iRl 54 Pt aulioobmarel & sua way hekagel) o
-[ C(R4) 2] nCOO( gégm 2dmtains @i@g@ﬁfa&u&bﬁ%i?ﬁycl oal kyl ene, Het-diyl or

Ar-diyl, 10 T notes a nono C or cyclic, saturated or unsaturated
carbocyclic or heterocyclic ring having O to 4 N, 0 and/or

Example F: Coated tablets

10
c 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 capstule con-

tains 20 mg of the active ingredient.

Example H: Ampoules

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

30 10 mg of active ingredient.
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R

S atons which is nonosubstituted or disubstituted by =0, =S, =NR3, =N-CN,
=N-NO2, =NOR3, =NCOR3, =NCOOR3 15 or =NOCOR3 and nay furthernore be
monosubst i t ut ed, disubstituted or trisubstituted by R3, Hal, A,

[ C(R4) 2] , - YO 2006/pB34%) 2] n- Het, - [ C(R4) 2], - cycl oal kyl, ORECTIREMNS09REy  CN,
COOR 3, CO\I(R3)2 NR3CQOA, NRBCO\I(RB)Z, NR:%K:QA, 20 CCRB S02NR3 and/ or
S(0)"A, A denotes unbranched or branched al kyl having 1-10 carbon atons in
whi ch one or two CH2 groups nay be replaced by Oor S atons and/or by
-CH=CH groups and/or in addition 25 1-7 H atons may be replaced by F, Ar
denot es phenyl, naphthyl or biphenyl PatgohCdaim@ich is un- substituted or
m)nosubstituted di substituted or trlsubstltu- ted by Hal, A OR3, N(R3)2,
NC2, CN, COORS, CON(R3)2, NR3COA, NR3CON(R3)2, NR3SQRA, CCRS, S2N(R3) 2, 30
S(O"A, -[C(RAN21, Iy n%ounqsc& %%WS Ar' denotes phenyl, naphthyl
or biphenyl, each of ich'i's un- substituted or nonosubstituted,
dlSUbStltéJted or trisubstitu- ted by Hal, A, ON N(R4)2, NO2, CN, COOR4,
CON(R4) 2,° 35 NRACOA, NRACON(R4) 2, NR4S A, COR4, SO2N(R4)2, or -0[C(R4)2]o
COOR, S(0)"A -[C(R4)2h000R4 032342 PCT/ EP2005/ 009124 -140 Het
denotes a nonocyclic or bicy Eé rated, unsaturat ed or aromatic
heterocyclic ring having 1 t nxl/or S Tat oms whi ch may be

unsubstituted or m)nosubstl t ut ed, 5 substituted or trisubstituted by Hal,
A -[C(RA)2],-Ar, -[C(R4)2] Het/L[C(R4)2] cycl dal kyl, OR3, N(R3)2,
10 D—G” 0
in which
c R' and R? each, independently of one another, denote H, =0, Hal, A,
ethynyl, OR®, N(R%), NO>, CN, N3, COOR? CON(R>),,
45 JC(RY)2Je-Ar, -[C{RM:]o-Het, {C(R*).].-cycloalkyl, -OCOR?,

-OCON(R?),, NR’COA or NRSO.A,

R' and R? together also denote a bicyclically or spiracyclically
bonded 3- to 7-membered carbocyclic or heterocyclic ring
having 0 to 3 N, O and/or S atoms,

2 R® denotes H, A, H-C=C-CH,-, CHs-C=C-CH,-, -CH,-CH(OH)-
CH,OH, -CH,-CH(OH)-CH,NH,, ~CH,-CH(OH)-CH,Het',
{C(R*)Jn-Ar', {C(R*):],-Het', -[C(R*)2].-cycloalkyl,
C {C(R%):2]-COOA or -{[C(R)2]N(R"),,
25 R* denotes H or A,
W denotes N, CR® or an sp*-hybridised carbon atom,
E together with W denotes a 3- to 7-membered saturated

carbocyclic or heterocyclic ring having 0to 3N, 0t0 2 0
30 and/or 0 to 2 S atoms,
which may contain a double bond,
D denotes a monocyclic or bicyclic, aromatic carbocyclic or
heterocyclic ring having 0 to 4 N, O and/or S atoms which
35 is unsubstituted or monosubstituted or polysubstituted by
Hal, A, OR®, N(R%);, NO,, CN, COOR® or CON(R?),,



NR3CON(R3) 2, N2, CN,
NR3SCRA, COR3, SO2NR3,

nonocyclic or. bicyclic
ring having PQ gog/o
nmonosubstituted or

t r eat ment
consequence of
t hr onbophi | i a,
I nsuffi-

30 2. Use

-[C(R4) 2] ~-COORS, -[C(R4)2],-CON(R3)2, NR3CQOA,
S(O mA and/ or carbonyl oxygen, 10 Het' denotes a

saturated, unsaturated or aronmti [ i C
?\%341) and/or S atons which may be unsub(si}(itﬁﬁgﬁg%?lﬁ

di substituted by carbotB38-oxygen, =S, =N(R4)2i Hal, A
15 OR4, N(R4)2, NO2, CN, COOR4, CON(R4)2, NRACOA, NRACON(R4)2, NRASQRA,
COR4, SO02NR4 and/or S(O mA, Hal denotes F, C, Br or |, n denotes O, 1 or
2, 20 o denotes 1, 2 or 3, and ph utically usabl grjvatives,

sol vates, salts and @tereo- @Biér'zéﬁﬁﬁéof[,&%ﬁﬂdh’géi‘m %‘(’?‘xl’éh 6s” t hereof in

all ratios,

for the prepara
C 25 of thronboe
surgery, geng(RepCGR'Yaused diseases with increased
di seases of the arterial

i ency, atfal fibdenpias 4Q(R 1N
ccording to C ai
group thorax operations,
I nterventions, hip and knee -!GTR*}Z

bypass grafting), artificial

:Igglini)gjs & nmedi canent for the prevention and

di seases and/ or thronboses as a

and \venoys vascul ar system cardiac
K¥ (R BJe-t4 nni t us and/ or sepsi s.

RGO on nai + et on. or  hopaedi c

NFOICERETRDL {CHEG OFeReppLy artery 35

!n . .
heart val ve replacement, operations using WO

2006/ 032342 PCT/ EP2005/ 0091 2{C(R*LLEO[CERNelar or O R )s00I6 (RYdscul ar

surgery,

C

organ tran
accordi ng 1t00 Claim

15

20

25

30

35

T

Ar

e ol aersc g S, BB 3 B

denotes a monocyclic or bicyclic, saturated or unsaturated
carbocyclic or heterocyclic ring having 0 to 4 N, O and/or
S atoms which is monosubstituted or disubstituted by =0,
=S, =NR’® =N-CN, =N-NO,, =NOR’, =NCOR® =NCOOR®
or =NOCOR® and may furthermore be monosubstituted,
disubstituted or trisubstituted by R®, Hal, A, {C(R*),],-Ar,
{C(R%).l.-Het, 4C(R*.]—cycloalkyl, OR®, N(R%),, NO,, CN,
COOR®, CON(R®),, NR’COA, NR’CON(R®),, NR°SQ.A,
COR?®, SO;NR?® and/or S(O),A,

denotes unbranched or branched alkyl having 1-10 carbon
atoms in which one or two CH, groups may be replaced by
O or S atoms and/or by -CH=CH- groups and/or in addition
1-7 H atoms may be replaced by F,

denotes phenyl, naphthy! or biphenyl, each of which is un-
substituted or monosubstituted, disubstituted or trisubstitu-
ted by Hal, A, OR?, N(R®,, NO,, CN, COOR® CON(R?),,
NR’COA, NR’CON(R®), NR’SO.A, COR®, SO:N(R?),,
S(O)A, 4C(R*:].-COOR?® or -O[C{R*),],-COOR?,

denotes phenyl, naphthyl or biphenyl, each of which is un-
substituted or monosubstituted, disubstituted or trisubstitu-
ted by Hal, A, OR®, N(R%),, NO;, CN, COOR*, CON(R*),
NR‘COA, NR*CON(R*),, NR'SO,A, COR", SON(R");,
S(O)A, JC(RM21:-COOR* or -O[C(R*),].-COOR*,



whi ch D denotes a nonocyclic or bicyclic, aromatic carbocyclic or
heterocyclic ring having O to 4 N, O and/or S atons which is wunsubstituted
or m)nosubs%ég{'e& r.disubstituted by Hal, 10 and pharnaceutically usabl e
derivatives, W42 salts and stereo- isoners thereof, Wwpﬂé’gm"xtures
thereof in all ratios. 4. Use of conpoundt4@decording to one or nore of
Clains 1-3 in which 15 D denotes phenyl, pyridyl, thienyl, furyl or

i m dazolyl, each of which is nonosubstituted or disubstituted by Hal, and
pharmaceutical ly usl-i?tl e derjvatives, solvates, salts and stereo- isoners

t hereof , includi ng Wit ur e SANREESBMENPCYFYIC pebicyslic, Sgturategs dingaturaiedRMmds
according to one or nore of ki sr 3,0 AV . d
i ndependent|y of one anot heag&n%ﬁ&eéerﬁ@@g%% 12&,4 g&ﬁﬁ@{maﬁ kyl

having 1, 2, 3, 4, 5 or 6 Gtéhswthitlhymaatbeanshistitgetyonhonosubstituted | gil oxy,

NHCOA, NHSO2A, OCH2COQA or QOCH2COCH, and pharmaceuti cal | i/ Ysabl e
derivatives, solvates, sal tstibghigted ef trisubptivwed by Habr AodCIRN-68i ng ni xt ures

thereof inh all ratios. 30 6 f, £0 S i at e or nore of
dains 1-5 in which G denaﬂ%@*%‘iﬂ?ﬁ,{@w&-@ﬁﬁﬁé‘?ﬁl SRRR

-CH=CH CH=CH-, and phar rracpm:tc(gﬁ[fiﬁh,w@gl@qplqc'[pq%)%]j‘_wglqﬁpl vates, salts and
stereo- isoners thereof, including mxtyres thereof jn all ragios. 35 7. Use

of conmpounds according to GHHRO)IFOON(R)NRFGOAL -NRISO/MIGOHRNSQMNRT, 032342

PCT/ EP2005/ 009124 - 142 X tes -] C(RA) 2] 1OONRR[ C(R4) 2] 1-, and
phar maceuf  cal Iy usabl e deﬁﬁ@rﬁ\%@c’% r%?ﬁ']t’éﬁxygﬁ ts and stereo-

Het' denotes a monocyclic or bicyclic, saturated, unsaturated or
C aromatic heterocyclic ring having 1 to 4 N, O and/or S
atoms which may be unsubstituted or monosubstituted or
disubstituted by carbonyl oxygen, =S, =N(R*),, Hal, A,

15 OR*, N(R%)2, NO,, CN, COOR?, CON(R"),, NR*COA,
NR*CON(R?;, NR*SO,A, COR* SO.NR* andfor S(0).A,
Hal denotes F, C!, Bror |,
n denotes 0, 1 or 2,
20 o] denotes 1, 2 or 3,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios,

for the preparation of a medicament for the prevention and treatment
c 25 of thromboembolic diseases and/or thromboses as a consequence of

surgery, genetically caused diseases with increased thrombophilia,

diseases of the arterial and venous vascular system, cardiac insuffi-

ciency, atrial fibrillation, thrombophilia, tinnitus and/or sepsis.

%0 2.  Use according to Claim 1, where the surgery is selected from the
group
thorax operations, operations in the abdominal region, orthopaedic
interventions, hip and knee joint replacement, CABG (coronary artery
35

bypass grafting), artificial heart valve repiacement, operations using



I somers thereof, including mxtures thereof in all ratios. 5 8. Use of
conpounds according to one or nore of Clains 1-7 in which X denotes - CONH
or - CO\( CHZ% ﬂ pharmaceutical |y usable derivatives, solvates  salts
and stereo- {ogﬂ? ereof, including mxtures thereof irPGVEPPRN8L24 15 ¢
9. Use of conpounds according to one or "dk-of Cains 1-8 in which Y

denot es cycl oal kyl ene, Het-diyl or Ar-diyl, and pharnaceutically usable
derivatives, solvates, salts and stereo- 15 isoners thereof, including

m xtures thereof in all ratlos 10. Use of conpounds accor di ng B‘T? one  or

more of O ains 1-9 3 heatk l&gm?cam@ve%%?rr %lergﬁaa. gan fiapsplagthaag yee of

cycl ohexyl ene, e&eaa&g I S unsubsti tut ed or nonosubstituted or
di - substituted by%% P{%A{?éﬁb‘ COOH, phenoxy or am nocar bonyl,
and pharmaceutically usabl e derivati ves sol vates, salts and stereo- 25

| somers thereof, including mxtures thereof in all ratios. 11. Use of
conpounds;, accordii nd/seaesrEding tadslaimft an 2 phecmpaandsaogarding t Glaistlds a

nonocycl |% satura\lﬁﬂgir unsaturated heterocyclic 30 ring having 1 or 2 N
and/or 0 atons whic nonosubsti tuted or disubstituted by =0, =S or =NH

and may be nono- SL[DStltlde%téga%cﬁrw&bhé o Bieyeic, @bmaﬂc%@?ﬂcﬁf cfi®or and

phar maceutical ly usabl e derivatives, Solvates, salts and stereo- | soners
t hereof, including m xt urf&enobymleurmg hawing 0’9140‘.3 OaBdImSaMS)Whmnﬁounds

according to one or nore Q 0 32

PCT/ EP20 15@009124 - 143 #”&H%@HEEB%? '@PPB?Hb\AQ't%ed %Ff ?@W g‘r“ﬁgi’yy'r'a’

pyridin-1 mor Phftd Bharmaceutically usable derivatives, solvates, salts and stereo-
C isomers thereof, including mixtures thereof in all ratios.

4.  Use of compounds according to one or more of Claims 1-3 in which
15 D denotes phenyl, pyridyl, thienyl, furyl or imidazolyl, each of
which is monosubstituted or disubstituted by Hal,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
20
5. Use of compounds according to one or more of Claims 1-4 in which
R'and R?  each, independently of one another, denote H, =0,
COOR?, OH, OA, NH., alkyl having 1, 2, 3,4, 50r 6
C 25 carbon atoms, N,, ethynyl, vinyl, allyloxy, NHCOA,
NHSO.A, OCH,COOA or OCH,COOH,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

%0 6. Use of compounds according to one or more of Claims 1-5 in which
G denotes (CHz),, (CH2)nNH-, -CH=CH- or -CH=CH-CH=CH-,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.

35

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



4-yl|, piperazin-1-yl, 1,3-oxazolidin-3-yl, pyridazin-2-yl, pyra- zin-1-yl,
azepan-1-yl, 2-azabicyclo[2.2.2]octan-2-yl, imdazoli 5 dinyl, thiazolyl or
1, 4- oxazepan I each of which is nonosub- stituted or disubstituted by =0 or
=NH and wheMO ¥ cal's may al so be nonosubstituted orPCHERMPIHed by
Hal, A and/or OA, and pharnaceutical |y us4ihl e derivatives, solvates, salts
and stereo- 10 isoners thereof, including mxtures thereof in all ratios.
13. Use of conpounds according to one or nore of Clains 1-12 in which Ar
denot es phenyl which is unsubstltutpd or rrgnosgbstltut ed or 15

di substituted by Haf, A denotesoHA(RGDGFONRIGRR)-CN, CcO0A, COOH or phenoxy,

her eo ”?ﬁifbh?ﬁ'g'%iﬁ%ﬁb%%ﬁ@#%@‘utﬁ%fiﬁﬂt%@%s soBftes; s e Bt ounas

according to one olisdmeés thbrddfaineRuding mixtaredthereoflih é@natiés a nonocyclic or
bi cycli c, aromatlc carbocyclic or heterocyclic ring having 0 to 4 N, 0

and/or S om; 25 which is unsubstltut ed or nonosubstituted or di substl-

tuted by a each de e ntly of one an er not =0,
COOR3, OH, OA %szwsﬁRZEﬁO g‘“@ to pne-or Jpoge °§%Paé'HFﬂdﬁ NG,
ethynyl, vinyl, allyyl OXy’deHH%CONHS%?éCOQ{\'g?-g@% OCH2 COCH, Rl and R2
together al so denote a spirocyclically bonde - to 56-nenbered car bocyclic
ring, RS denotes Hand, phﬂrmapbutldmlyzqéabbe db@({:ﬁﬁ@é&l ‘solvales, saRs aRddterebes H or

A, Wdenotes N, CRS or an P hP/ [idised car %n atom WO 2006/ 032342
PCT/ EP2005/ 009124 Isomers the eof ncluding mixtures thereof in all ratios.
10

C 9.  Use of compounds according to one or more of Claims 1-8 in which
Y denotes cycloalkylene, Het-diyl or Ar-diyi,
and pharmaceutically usable derivatives, solvates, salts and stereo-

15 isomers thereof, including mixtures thereof in all ratios.

10. Use of compounds according to one or more of Claims 1-9 in which
Y denotes pyridinediyl, piperidinediyt, cyclohexylene, or
20 phenylene which is unsubstituted or monosubstituted or di-
substituted by A, OA, Cl, F, COOCH3;, COOH, phenoxy or
aminocarbonyl,
and pharmaceutically usable derivatives, solvates, salts and stereo-

C 25 isomers thereof, including mixtures thereof in all ratios.

11. Use of compounds according to one or more of Claims 1-10 in which

T denotes a monocyclic, saturated or unsaturated heterocyclic
30 ring having 1 or 2 N and/or O atoms which is monosubsti-
tuted or disubstituted by =0, =S or =NH and may be mono-
substituted or disubstituted by Hal, A and/or OA,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
35

12. Use of compounds according to one or more of Claims 1-11 in which



B ——

-144 E together with Wdenotes a 3- to 7-nenbered saturated carbocyclic or
heterocyclic ring having 0 to 3 N, O to 2 0 and/or O to 2 S atons, 5 which
may contain a double bond, G denotes (CH2)n, (CH2)nNH, -CH=CH or -CH=CH
CH=CH, X davorens/0333¢ R4) 2] nCONRI C(R4) 2] n , Y denot es cycl|REGI/RBA0G609124
Het-diyl or Ar-diyl, 10 Ar denotes phenyl @lch I s unsubstituted or
nonosubstitu- ted or disubstituted by Hal, A OA S02A, COOR2, SO2NH2, CN,
COOA, COCH or phenoxy, T denotes a m)nocycl ic, saturated or unsaturat ed
hetero- 15 cyclic ring having 1 or 2 N and/or 0 atonms which is
nonosubstituted or Wi subgenbtdsesipBridir -y olidM- -
nonosubsti tuted or T;l substi tuts:% by Ha 1 y,?yﬁ;ndma%‘ﬂd?iyﬂ%d;t&gewg{%};ohn
unbranched or branched aldkyll pipsevazin- 11yl10 Taxazdiigin-3ty npyridain-2- yAhpyfa 1-7 H

or 2, gﬁﬁhgﬁa?;ergl:?ﬁte :dchl -teenat hlvitf Ze%-c%fﬁpvaiaioc%%ﬂ %?Erfgb-l
i somers ther eof , i nol udi g ki3 dr1e) §Rbadeard) edcH 4O8hicA s ARncda. ©

conpoundss accordi ng to one ot es

phenyl, pyridyl, thienyl ,sufmédlor@isubsuﬂné@byl-,o ereNH ahd Whetd the radicals
monosubstituted or di substituted by Hal, R and R2 each, independently of
one anot her, denote H, —mnayajmnmosmtltunaﬂoradran;bstmtedrwmal2\ 3, 4, 5

or 6 35 carbon at ons, Ngénd?or%ﬂ}" vinyl, allyloxy, NHCOA,

and pharmaceutically usable derivatives, solvates, salts and stereo-

10 isomers thereof, including mixtures thereof in all ratios.
c 13. Use of compounds according to one or more of Claims 1-12 in which
Ar denotes phenyl which is unsubstituted or monosubstituted or
15 disubstituted by Hal, A, OA, SO,A, COOR?, SO;NH,, CN,
COOA, COOH or phenoxy,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures therecf in all ratios.
20
14. Use of compounds according to one or more of Claims 1-13 in which
D denoctes a monocyclic or bicyclic, aromatic carbocyclic
or heterocyclic ring having O to 4 N, O and/or S atoms
C o5 which is unsubstituted or monosubstituted or disubsti-
tuted by Hal,
R' and R® each, independently of one another, denote H, =0,
COOR?®, OH, OA, NH,, alkyl having 1, 2, 3, 4, 50r 6
20 carbon atoms, N3, ethynyl, vinyl, allyloxy, NHCOA,
NHSO.A, OCH,COQA or OCH,COOH,
R'and R® together also denote a spirocyclically bonded 3- to
6-membered carbocyclic ring,
R? denotes H, A, phenyl, benzyl or [C(R*),].COO0A,
35 R* denotes H or A,

W denotes N, CR® or an sp*-hybridised carbon atom,



——

NHS02A, OCH2COOA or OCH2COOH, WD 2006/ 032342 PCT/ EP2005/ 009124 -145 R1 and
R2 together also denote a spirocyclically bonded 3- to 6-nenbered
carbocyclic ring, R3 denotes H, A or CH2COOA, 5 R denotes H or A Wdenotes
N, CR3 or arW@ps{2dedi sed car Boat om E toget her with WOERB0FMIB- to
7-menbered saturated carbocyclic or hetegyggyclic ring having 0 to 3 N, O to
2 0 and/or 0 to 2 S atons, 10 which nay contain a double bond, G denotes
(CH2)1, (CH2)" NH, -CH=CH or -CH=CH CH=CH, X denotes -CONH or

- CON(CH2COA) -, 15 Y denotes pyridinediyl, piperidinediyl, cyclohexylene, or
phenyl ene whi ch i s BEinsubsti t tbgether withnsadreites ataadodr-meditmbdtsiaturamlﬂ by A
QA d, F, COOCH3, COOH, phenoxy or am nocarbony 20 T denote

pi peridin-1-yl, pyrrolidin-1 CﬁrbOWm&rnﬁierppyclmng Bﬁﬂngrﬂlt@@/N 0tc20

pi perazin- 1-y|, 1, 3- oxazol i dlz,ﬂ,ﬁ Y/ zin-2-yl, pyrazin-1-yl,
azepan- 1-yl, 2. azabi cycl o[ 2 ré}&q g?géﬁ@" i mi dazol i di nyl, thi azol yl or

1, 4- oxazepanyl, 25 each of Wiﬁ&h’ﬁa%ﬁ%ﬂbﬁbl@%rﬂf di subst i t ut ed by =0
or =NH anf where the radicals may al’so be nonosubsti- tuted or disubstituted

by Hal, A and/or OX3 A denot etenatés Eldijed Cht,)diHnebileCil-lorl-ChrGig 1- 10 car -
30 bon atons and in which 1-7 }I-I_l Shoms may be replaced by F, Hal denotes F,
a, Br or I,

X denotes -[C(R*),].CONR’[C(R*);],-,
Y denotes cycloalkylene, Het-diyl or Ar-diy!,
10 Ar denotes phenyl which is unsubstituted or monosubstitu-
c ted or disubstituted by Hal, A, OA, SO,A, COOR?,
SO;NH,, CN, COOA, COOH or phenoxy,
T denotes a monocyclic, saturated or unsaturated hetero-
15 cyclic ring having 1 or 2 N and/or O atoms which is
monosubstituted or disubstituted by =0, =S or =NH and
may be monosubstituted or disubstituted by Hal, A
and/or OA,
20 A denotes unbranched or branched alky! having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced
by F,
Hal denotes F, CI, Bror |,
C 05 n denotes 0, 1 or 2,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
30 15. Use of compounds according to one or more of Claims 1-14 in which
D denotes phenyi, pyridyl, thieny!, furyl or imidazolyl, each
of which is monosubstituted or disubstituted by Hal,
R'and R®> each, independently of one another, denote H, =0,
COOR?®, OH, OA, NH,, alkyl having 1, 2, 3, 4, 50r 6
35

carbon atoms, N, ethynyl, vinyi, allyloxy, NHCOA,
NHSQ.A, OCH.COOA or OCH,COOH,



n denotes 0, 1 or 2, and pharnmaceutically usable derivatives, solvates,
salts and stereo- 35 isoners thereof, including mxtures thereof in all

rati os. WD 2006/ 032342 PCTI EP2005/ 009124 -146 16. Use of conpounds

accordi ng t oVORIB2ZMH2r e of Clainms 1-15 in which D denot egc'gﬁg?%’?’?“%%i dyl
or thienyl, each of which is nonosubstitgaged or disubstituted by Hal, 5 R
denotes H, =0, COORS, OH, OA NH2, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atons, N3, ethynyl, vinyl, allyloxy, -OCOR3, NHCOA or NHSQ2A, R2 denotes H,
=0, OH, QA or al kyl havi ng 1, 2, 3, 4, 5o0or 6 carbon atons, 10 Rl and R2
toget her al so denotR andji rod996ih©alalsg,0 d!mmied! spiraayclicallydvanses3-car bocyclic
ring, R3 denotes H or A noteb i.{ ~E JI denotes
pyrrolidine-1,2-diyl, pi per| -emboer gcﬁbd%‘? eHNY. wWdine-3, 4- or

-3,5-diyl, thiazoli $ne34 [ 1H pyrrol e-1,5-diyl,
1, 3- di oxol ane- 4, 5- JQ 1, 3- %(éﬁgtegﬁgn%mﬂ (90 " pi perazine-1,4-diyl,

tetrahydrofuran 3, 4R d| yl or ca:;miteslHr@'A, 2- d| yI G denotes (CH2)n or (CH2)"
NH, X denotes CONK 25 Y denotes 1, 3- pzhen | ene which is
unsubstituted or nBhosubsti tdanatep N, @l%uﬂfsﬂﬂ §®t’é¥bf®5%9ﬂﬁhon Qtﬁm‘l uor o-

rlrﬁtgglrl dﬁ]h{| prOpé" a or togemegwtﬁfdé’ﬁﬁsg 2% Yol Hembarbh ¥attalsdt - Y'

carbocyclic or heterocyclic ring havingOto 3N, 0to 2 O
and/or 0 to 2 S atoms,

10 which may contain a double bond,

G denotes (CHy),, (CH2)oNH-, -CH=CH- or -CH=CH-
CH=CH-,
X denotes -CONH- or -CON(CH,COQA)-,

15 Y denotes pyridinediyl, piperidinediyl, cyclohexylene, or
phenyiene which is unsubstituted or monosubstituted or
disubstituted by A, OA, Cl, F, COOCH,, COOH,
phenoxy or aminocarbonyl,

20 T denotes piperidin-1-yl, pyrrolidin-1-yl, pyridin-1-yl, mor-
pholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yi, pyrida-
zin-2-yl, pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2.2]-
octan-2-yl, imidazolidinyl, thiazolyl or 1,4-oxazepanyl,

C o5 each of which is monosubstituted or disubstituted by =O

or =NH and where the radicals may also be monosubsti-
tuted or disubstituted by Hal, A and/or OA,

A denotes unbranched or branched alkyl having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced
by F,

Hal denotes F, Cl, Bror |,

n denotes 0, 1 or 2,

30

and pharmaceutically usable derivatives, solvates, salts and stereo-

35 isomers thereof, including mixtures thereof in all ratios.



30 norpholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H pyridazin-2-yl,
pyrazin-1-yl, azepan-l-yl or2-aza- bicyclo[2.2.2]octan-2-yl, each of which

i s monosubstitu- ted or disubstituted by carbonyl oxygen, 35 WO 2006/ 032342
PCT/ EP2005/ O¥92906/0323427 A denot es unbranched or branched aPKYEPHAYPE241- 10
car- bon atons and in which 1-7 H atons mgebe replaced by F, 5 Hal denotes
F, d, Br or I, n denotes 0, 1 or 2; and pharmaceutically usable
derivatives, solvates, salts and stereo- isoners thereof, including mxtures
thereof in all ratios. 10 17. Use of conpounds according to one or nore of
Clains 1-16 i n Yhi clise of compaunds apeending topyne dymooe of Rilaimsl 1-18ao which whi ch

i's nmonosubstituted.or disubstituted by Hal R denot es =0, . S, OH,
OA, NH2, al kyl havidqg 1, 2, @%es gf!e%ylopyrgi)gg( %ﬁnﬁlt Sﬁﬁl_l," OW'é{'ﬁynyl ,
vinyl, allyloxy, -OCOR3, NH ggudgﬁﬁﬁg@%@élﬁgﬁg}t%b ,Hﬁo, OH, QA or al kyl

having 1, 2, 3, 4, 5 or 6 carbon atons, 2 oget her al so denote a
spi rocyclical ly bor@ed 3- to denotesrbie=] CROBSCOH, iGA riHg,aliia hewirgf £52,H or

A, R dendtes Hor A J, pi peridine-1, 2-diyl, oxazoli 25 C E 1 denotes
pyrrolidine-1,2-diyl dine-3, 4 %P orf sathon atoms, Macethynile vish allylaxy,

2,5-di hydro- 1 Hpyrrole-1, 5’-6@'6@%%13‘6/@69@@0# 5-diyl, 1, 3-oxazi-
R? denotes H, =0, OH, OA or alkyl having 1, 2, 3,4, 50r 6
carbon atoms,

10 R'and R® together also denote a spirocyclically bonded 3- to
‘ 6-membered carbocyclic ring,
C R’ denotes H or A,
R* denotes H or A,
15 E
< ) denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazoli-
w
dine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-
20 1H-pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyi, 1,3-oxazi-
nane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-
diyl or azetidine-1,2-diyl,
G denotes (CHy), or (CH2),NH-,
X denotes CONH,
c 25 Y denotes 1,3- or 1,4-phenylene which is unsubstituted or
monosubstituted or disubstituted by methyi, trifluoro-
methyl, ethyl, propyl, Cl or F,
T denotes piperidin-1-yl, pyrrolidin-1-yl, 1H-pyridin-1-yi,
30 morpholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-

pyridazin-2-yl, pyrazin-1-yl, azepan-1-yl or 2-aza-
bicyclo[2.2.2]octan-2-yl, each of which is monosubstitu-
ted or disubstituted by carbonyl oxygen,

35



30 nane-3,4-diyl, piperazine-1, 4-di yI , tet rahydr ofuran-3,4- diyl or
azetidine-1,2-diyl, G denotes (CH2)" or (CH2)" NH, X denot es CONH, 35 WO
2006/ 032342 PCT/ EP2005/ 009124 - 148 - denot es 1,3- or Iene whi ch is
unsubst i t ut 4O HRMsubsti tuted or disubstituted by rret hpe ?Q"?P‘f?

met hyl, ethyl, propyl, d or F, 5 T denot 47 ror pholin-4-yl V\:hl chis
nonosubstituted or di- substitut ed by carbonyl oxygen, A denotes unbranched
or branched al kyl having 1-10 car- bon atom; and in which 1-7 H atons nay be
replaced by F, 10 Hal denotes F, n denotes 0, 1 or 2; and
phar maceutical Iy usAbl e deri \I&ﬂm%%un@@nﬁbﬁésﬁr bsamehedsalisy haviag 1-1%6#er s

thereof, including mxtures t Use ounds
according to one or nore of ébé] %I%HP QBC? W cﬁ3 'i(lag%(ﬂ p@sybefgéqé?%)
CONR3[C(R4)2] .- or -[C(R2]" mc:( R) 2] . and pharmaceutically usabl e
derivatives, solvates, salts and stereo- ' 20 isomers ther eof, including

m xt ures thereof irHaIII rat i adenat®s FUEE Brfordpnpounds according to one or
nore of ainms 1-18 in which qu;€€8t§s ONH or COCH2, 25 and

phar maceuti cal |y usbl e deri V& & ¥ates, salts and stereo- isomers

th f | ud f ol I farfef d
acgcr)(ragi ngI '?g gn;ngr%n%bgéﬁaéélgﬁ%snsﬁy f!ﬁ%@ider hbﬁ§ s{{%‘%eg}ﬁ% es phe Pé{? >

pyridyl or thienyl,isomehs tHerabf, dtliding mixtures thereof in all ratios.

10 17. Use of compounds according to one or more of Claims 1-16 in which
D denotes phenyl, pyridy! or thienyl, each of which is
C monosubstituted or disubstituted by Hal,
R denotes H, =0, COOR?, OH, OA, NH,, alkyl having 1, 2,
15 3, 4, 5 or 6 carbon atoms, N, ethynyl, vinyl, allyloxy,
-OCOR®, NHCOA or NHSQA,
R? denotes H, =0, OH, OA or alkyl having 1, 2, 3,4, 50r6
carbon atoms,
20 R'and R* together also denote a spirocyclically bonded 3- to
6-membered carbocyclic ring,
R® denotes H or A,
R* denotes H or A,
C 25 < . ) denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazoli-
W
dine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-
1H-pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazi-
30 nane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-
diyl or azetidine-1,2-diyl,
G denotes (CH,), or (CHa).NH-,
X denotes CONH,

35



nonosubstituted or disubstituted by Hal, R denotes H, =0, COOR3, OH, OA,
NH2, al kyl having 1, 2, 3, 4, 5 or 6 carbon atons, N3, ethynyl, vinyl,

al Iyl oxy, -0OCOR3, NHCOA or NHSQR2A, 35 R2 denotes H, =0, OH, QA or al kyl
having 1, 2,WQ2000/032343r 6 carbon atons, WO 2006/ 032342 PCRCEEPBOSPGODH 24
-149 R1 and R2 together also denote a spifnggyclically bonded 3- to

6- menbered carbocyclic ring, R3 denotes Hor A/ 5 R denotes Hor A C|
denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazoli- W/ dine-3,4- or
-3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro- 10 1 Hpyrrole-1,5-diyt,

1, 3-di oxol ane-4,5-dYyl, 1, 3- denotes haherd, 4phepylenpiwlichis nesubstitutedior
tetrahydrofuran-3,4- diyl or azetidine-1, 2-diyl, G denotes (CH2)" or (CH2)"
NH, 15 X denotes CONH or C@Pﬂ?s'fpsél'gﬂﬁg@édf}:/l@-s“we&gx-"ﬁ%&bltmrﬁhi chis
unsubstituted or nonosubstit [ [ by nmethyl, trifluoro-

met hyl, ethyl, propyl, O or 'ﬁéﬁgbg‘]‘hﬁe@olb?’gg Gr#oﬁrﬁol in-4-yl which is
monosubstituted or Ti- substiderotes morphoiireay whichgsmoroslidrstitited wnli-anched

or branched al kyl having 1-10 car- bon atons and in which 1-7 H atons may be
replaced by F, 25 Hal denot esdbstituted bgcagponyl oxygefanotes 0, 1 or 2,

A denotes unbranched or branched alky! having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced
by F,
Hal denotes F, Cl, Bror |,
C n denotes 0, 1 or 2;

10

and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
15
18. Use of compounds according to one or more of Claims 1-17 in which
X denotes {C(R*)2.CONRIC(R*)2]n- or {C(R*)2CO[C(R*)z]o-,
and pharmaceutically usabie derivatives, solvates, salts and stereo-

20 isomers thereof, including mixtures thereof in all ratios.

19. Use of compounds according to one or more of Claims 1-18 in which
X denotes CONH or COCH;,
C 25 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

20. Use of compounds according to one or more of Claims 1-19 in which
30 D denotes phenyl, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,
R’ denotes H, =0, COOR®, OH, OA, NH;, alkyl having 1, 2,
3, 4, 5 or 6 carbon atoms, N;, ethynyl, vinyl, ailyloxy,
-OCOR®, NHCOA or NHSO-A,
R? denotes H, =0, OH, OA or alkyl having 1, 2, 3, 4, 50r 6

carbon atoms,

35



and pharmaceutical ly usabl e derivatives, solvates, salts and stereo- isoners
thereof, including mxtures thereof in all ratios. 30 21. Use of conpounds
according to one or nore of Clains 1-20 in which D denotes phenyl, pyridyl
or thienyl, ¥Q2R0B23Ri ch is nonosubstituted or di substit REEEPHYSHMI24 35 R
denotes H, =0, COOR3, OH, OA, NH2, alkyl-haging 1, 2, 3, 4, 5 or 6 carbon
atons, N3, ethynyl, vinyl, allyloxy, WO 2006/ 032342 PCT/ EP2005/ 009124 - 150
- OCOR3, NHCOA, NHSQ2A, H C=C-CHz-, CH3-C=C-CHZ-O, -0-CH2-CH(OH)-CH(OH,
-OCI—IZ-CH(O—I)-CH2NH21 or -Q-CH2-CH(COH)-CH2Het', 5 R2 denotes H, =0, OH OA or
al kyl having 1, 2, B aad ortogetheaalssndenates sptocyclicatly benpechdrtoal so
denote a spirocyclically bongbed 3-_to, 6-nmenbered carbocyclic ring, R3
denotes H or A~ 10 R denote ’m%?b%?dﬁ?r?oﬁ@ﬁﬁ{'é‘gr pyrrolidine-1,2-diyl,

pi peri di ne-1, 2-di ylg3 oxazol i - i 3,4- or -3,5-diyl,

t hi azol i di ne- 3, 4-di§| , 2, 5-di%%/Ngf}€s- Fillcgl-lﬁl'-el?)'yrrol e-1,5-diyl, 1,3-dioxol ane-4
5-diyl, 1,3-oxazi- Rhne-3, 4- derlotepHpmrAzi ne- 1, 4-diyl, tetrahydrofuran-3, 4-
diyl or adeti di ne- 1,2-diyl, 20 G denotes (CH2)" or (CH2),NH, X denotes
CONH or COCH2, Y dep6fe®\ 1, 3- or 1,4-phenyl ene which is unsubstituted or
nonosubstituted or €sub ti t lenptes pyisekgine-12idivlupipsridinenb2rgiyl, oxezgli-,
propyl, d or F,

w
dine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-
10 1H-pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazi-
nane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-
C diyl or azetidine-1,2-diyl,
G denotes (CHy), or (CH2),NH-,
15 X denotes CONH or COCH,,
Y denotes 1,3- or 1,4-phenylene which is unsubstituted or
monosubstituted or disubstituted by methyl, trifluoro-
methyl, ethyl, propyl, Cl or F,
20 T denotes morpholin-4-yi which is monosubstituted or di-
substituted by carbonyl oxygen,
A denotes unbranched or branched alky! having 1-10 car-
bon atoms and in which 1-7 H atoms may be replaced
by F,
C 25 Hal denotes F, Cl, Bror |,
n denotes 0, 1 or 2,

and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
30
21. Use of compounds according to one or more of Claims 1-20 in which
D denotes phenyl, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,
35 R! denotes H, =0, COOR®, OH, OA, NH;,, alkyl having 1, 2,
3, 4, 5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,



25 T denotes nDrphoIin-4-yI whi ch is nonosubstituted or disubstituted by
car bonyl oxygen Het' denotes a saturated 3-6-nenbered heterocyclic ring
having 1 to N and/or O atoms, which nay be unsub- 30 stituted or
nnnosubstltuwg&“‘?ﬁ“:‘a} 2ubstituted by carbonyl oxygen, Hal, BCT/EPROOS{9124\p.
CN, COQA or CONH2, A denotes unbranched od5Branched aIkyI havi ng 1-10 car-
bon atons and in mhich 1-7 H atons nay be replaced 35 by F, Hal denotes F,
c, Br or I, WO 2006/ 032342 PCT/ EP2005/ 009124 - 151 n denotes 0O, 1 or 2,
and pharmaceutically usabl e derlvaélves sol vates, salts and stereo- isoners

thereof, including mxtures @87, NHCRA, NHS0:4, HsC36-Chge of conpounds
di t f h | dyl

or Lhienyl - Ceach of which i s CopraSahel Ot aCEr GIRAHEEHRIEG by ol R

denotes et hynyl, vinyl, all y|-0‘EH25%ﬁ;6@=IC&C¢|?ﬂ1-90r -HAcHRCHID ﬁﬁ(;q;).,ew(m

- 0- CH2- CH( OH) - CHZNHZ or -0-CH2- R2 denot es OH, R and
R2 toget hgr al so deRbte a spldem'@}es He &0, @m,oﬁawalkyltl’mvmgﬂ,&rﬁarﬂ)érmﬁ
carbocycl¥c ring, R3 denotes H R4 denotes H or A, C W denotes
pyrroiidine-1,2-diyl, piperid '1 ?rﬂﬁs!yl oxazoli- 20

R'and R® together also denote a spirocyclically bonded 3- to

6-membered carbocyclic ring,

R® denotes H or A,
1
0 . R* denotes H or A,
c ( ) denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazoli-
15 dine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-

1H-pyrrole-1,5-diyl, 1, 3-dioxolane-4,5-diyl, 1,3-oxazi-
nane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-
diyl or azetidine-1,2-diyl,

20 G denotes {CHy), or (CH;).NH-,
X denotes CONH or COCH,,
Y denotes 1,3- or 1,4-phenylene which is unsubstituted or

monosubstituted or disubstituted by methyl, triftuoro-
methyl, ethyl, propyl, Cl or F,

T denotes morpholin-4-yl which is monosubstituted or
disubstituted by carbonyl! oxygen,

Het' denotes a saturated 3-6-membered heterocyclic ring
having 1 to 3 N and/or O atoms, which may be unsub-
30 stituted or monosubstituted or disubstituted by carbonyl
oxygen, Hal, A, OH, NH;, NO,, CN, COOA or CONH,
A denotes unbranched or branched alky! having 1-10 car-

bon atoms and in which 1-7 H atoms may be replaced
35 by F,
Hal denotes F, Ci, Br or |,



dine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro- 1

H-pyrrole-1, 5 din 1, 3-di oxol ane-4, 5-diyl, 1,3-oxazi- 25 nane-3, 4- din

pi per azi ne- t et r ahydr of uran- 3, 4- C di yl or azetidine-1,2-diy G
denot es (CHZ‘}’0 ?g’/‘(-’éﬁﬁ?)an—l- X denotes CONH, CO, COO or C@FWEPZP"@@Q%%‘%S
1,3- or 1,4-phenylene which is unsubstitugggl-or 30 nonosubstituted or
disubstituted by nmethyl, trifluoro- nethyl, ethyl, propyl, C or F, T
denotes piperidin-1-yl, pyrrolidin-1-yl, 1 Hpyridin-1 -yl, norpholin-4-yl,
pi perazin-1-yl, 1, 3-oxazolidin-3-yl, 2H- 35 pyridazin-2-yl, pyrazin-1-yl,
azepan- 1-yl or VO 2006/ 03234@@@@35%6)@52009124 -152

2-azabi cycl o] 2. 2. 2] s non substi t ut or

di substituted by ca?%ﬁﬁ?r%iﬁ’é u@ple 4%9"3 MEH G i‘éatﬁs’ssﬁ'ﬁr cg erec-
3-6-nenbered het GVQQM%k§tHér€Sf ﬁldl@d‘thﬂﬂilm;ctdr@s theNeddY Al rdtiod! 08, whi ch may
be unsub- stituted or nonosubstituted or disubstituted by carbonyl oxygen,

Hal , A, . NH2, NO2, CN, COOA or CONH2, A denotes unbranched or branched

aIkyI havPng 1- on ato and in which 1-7 Iaced
10 by P Tl derer 5o gpmpEangs BRcorngiStedr (rorg SbCIBMS a1 I w

pharmaceutical ly usgble derivgi{yg p Iqxgv?)t,ﬁ(yl &%é%'ag%gﬁb@% h 150 | sonmers

t hereof, including m xtures thereo npounds

according to one or nore of %anmbktnﬂ&edror\diwu%uu&bd@yqﬂﬂs phenyl pyridyl,
thienyl, furyl or |rqdazolyl each
"denotes ethynyl, vinyl, allyloxy, CH;-C=C-CH,-O-,

10 -0-CH;-CH(OH)-CH,0H, -O-CH,-CH(OH)-CH;NH; or
C -O-CH,-CH(OH)-CH;Het',
R? denotes H or OH,
R' and R? together also denote a spirocyclically bonded 3- to
15 6-membered carbocyclic ring,
R? denotes H or A,
R* denotes H or A,
E
20 < ) denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazoli-
w
dine-3,4- or -3,5-diyi, thiazolidine-3,4-diyl, 2,5-dihydro-
1H-pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazi-
nane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-
C 23 diyl or azetidine-1,2-diyl,
G denotes (CHa), or (CH2).NH-,
X denotes CONH, CO, COO or COCH,,
Y denotes 1,3- or 1,4-phenylene which is unsubstituted or
30 monosubstituted or disubstituted by methyl, trifluoro-
methyl, ethyl, propyl, Cl or F,
T denotes piperidin-1-yl, pyrrolidin-1-yi, 1H-pyridin-1-yl,

morpholin-4-yi, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-
35 pyridazin-2-yl, pyrazin-1-yl, azepan-1-yl or



20 of which is nonosubstituted or disubstituted by Hal, R denotes H, =0,
COOR3, OH, OA, NH2, aIkyI having 1, 2, 3, 4, 5 or 6 carbon atons, N3

et hynyl, vin aII oxy, NHCOA, NHSQ2A, OCH2COOA or OCH2CQOOH, C 25
denotes H, é”o é&“%r alkyl having 1, 2, 3, 4, 5 or 6 c"é?%\"?"%’@%z“
and R2 toget her aI so denote a spirocycli 0a153/- bonded 3- to 6-nmenbered
carbocyclic ring, R3 denotes Hor A 30 R denotes Hor A C ) denotes
pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazoli- W35 dine-3,4- or
-3,5-diyl, thi azol i di ne- 3,4-diyl, 2,5-dihydro- 1Hpyrrole-1,5-diy

1, 3-di oxol ane-4,5-diyl, 1,3-0 a%#ahm@@éélgmm2ﬂ®$m0@7‘@b%mno'153

-3, 4-diyl, 1, 4-
Doeti di nee 12l dby e & denot es SRS b ASUBRALIERR doibionf] dxyelinor 08
CH=CH, X denotes CPht, COCH2 dehotdsA\cSlteStedrs-6-mempersd Retepydyciit iRg V!

plperldlnedlyl cycl ohexyl ene, henyl ene which is unsubstituted or

monosubstituted or di substit lh'laﬁmga{/)t@@ Noandior O atoneoedreh maydee unsulphenoxy
or am nocadf bonyl, T denotes ok ol,in bstituted or, di-
substituted by carbonyl oxygeftH "'E\ gi@ﬁmcgé’sﬂﬁhbté'%@ﬁggpgﬁﬁﬁﬁdn %%/”Iyl
having 1-10 car- oxygen, Hal, A, OH, NH;, NOz, CN, COOA or CONH,,

A denotes unbranched or branched alkyl having 1-10 car-

bon atoms and in which 1-7 H atoms may be replaced
10

by F,
c Hal denotes F, Cl, Bror |,

n denotes 0, 1 or 2,

and pharmaceutically usable derivatives, solvates, salts and stereo-
15 isomers thereof, including mixtures thereof in all ratios.

23. Use of compounds according to one or more of Claims 1-22 in which

D denotes phenyl, pyridyl, thienyl, furyl or imidazoly!, each
20 of which is monosubstituted or disubstituted by Hal,

R’ denotes H, =0, COOR? OH, OA, NH,, alkyl having 1, 2,

3, 4, 5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,
NHCOA, NHSO:A, OCH,COOA or OCH,COOH,
C o5 R? denotes H, =0, OH, OA or alkyl having 1,2, 3,4, 50r 6
carbon atoms,
R'and R*> together also denote a spirocyclically bonded 3- to
6-membered carbocyclic ring,

R’ denotes H or A,
%0 R* denotes H or A,
E
< ) denotes pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazoli-
w
35 dine-3,4- or -3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-

1H-pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazi-



15 bon atoms and in which 1-7 H atons may be replaced by F, Hal denotes F,
ad, Br or I, n denotes O, 1 or 2, 20 and phar maceutlcally usabl e

derivati ves salts and stereo- isoners thereof, tures
thereof in al‘§8rz§%?°§§34224 Use according to Claim1 or 2 of ¥ gﬂ#ﬁ%’ﬁ%ﬁ@%
according to Caim1l 25 selected fromthel§Beup

1-N-[ (4-chl orophenyl)]-2-N{[ 4-(3-oxonor pholin-4-yl)phenyl]}- (R) -pyrrol

i di ne-1 , 2-di carboxam de, 30 1

o chtoronheny 12 (3 o St G rotran ¢

1-N-[ (4-chl orophenyl)]-2-N-{] I rphol i n-4-yl)
phenyl]}-(R)-pyrrolidine-1, 2- gli%laé%%g%"?al 280

1-N-[ (4-chl or ophenyl (] - 2- N- { [ Zdriotes (CH2), I OehNH-p LOHEGH-of I -CH=H-
phenyl])-(R) -PYrrolidine-1, 2-dicar boxam de WD 2006/ 032342 PCT/ EP2005/ 009124
-154 1-N-[£4-chl orophenyl )] 2-¢\H Bl-t ri f1 uor omet hyl - 4- ( 3- oxonor pho-

LN [ bl or ophonyi ] To N 3*%&*%@@ R RONCGPPA

Ehﬁl?%/l(ll} g :?) pi Ee“ F")Y ]neZlN-z{ ?'Ald‘e?'fzdﬁ@gﬁ é&lfedlyl dplpenldmediyl cycllohexylene or
chl or opheny 0X0- in-1-yl)

(R -pyrrolidine-1, 2-di car boxarghéaylene whlch IS unsubstltuted or monosubstituted or

L L= cnl orophenyl ) 1-2- W { [ 45L3 Qg K| B3 & YEOBRY 'ddon,

(R) - pyrrol |1 I ne-1, 2-di car boxa
1-N-[ (4-chlerophenyl )] -2-N{] - | iyl ) phenyl ]} -
(R) - 2, 5- di hydr opyrr ol e- 1, 2- di PHaficRy ?é'ﬁh%é'%ﬂyw
N- [ 4,#63- oxonor phol i nF 4- yl ) pherdérioté Rnotplidinctiyd mbidh isphenesibstitutbd oy Id)-
pyrr Id i ne-2-ca rboxami de,
substituted by carbonyi oxygen,

A denotes unbranched or branched alkyl having 1-10 car-
15 bon atoms and in which 1-7 H atoms may be replaced
by F,
Hal denotes F, CI, Bror i,
n denotes 0, 1 or 2,
20 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

24. Use according to Claim 1 or 2 of compounds according to Claim 1

C 25 selected from the group

1-N-{(4-chloropheny!}]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-pyrrolidine-1,2-dicarboxamide,
1-N-{(4-chloropheny!})])-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-

%0 phenyl]}-(R)-pyrrotidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyil}-(R)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-
35

phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide,



S —

15 N-[3- et hyl - 4- (3- oxonor phol i n-4-yl ) phenyl]-(R)-1-(5-chloro- th

| ophene- 2- car bonyl ) pyrrol i di ne-2-car boxam de,

N-3-[ (4-chl or oph N -4-{[4-(3- hol i n-4-yl)phenyl]} (R) - I
e 5o PR o0 (L (> oromronel i ehens J (gggis

N- 3-[ (4-chl orophenyl)]-N -4-{[ 3-net hyl - 4-{(85pxonor phol i n-4-yl) -
phenyl]}-(R)-oxazol idine-3,4-dicarboxam de,

N 3- [(4 chl orophenyl )] - N -44[ 4- ( 3- oxom)rphol [ n 4 yl)phenyl ]} (4R,

5S) - 5- net hyl oxazol i di ne- 3, 4- di car boxam de,

N- 3- [(4 chl or ophenyl ) - Nt—hLM@hmnwnmn@%ﬁwnw@maﬂamr@-ox@mmnq-} (4R,
5S) - 5- net hyl oxazol i d|

N-3-[ (4-chl orophenyl Nﬁpﬁe?ylﬁ @ &g@qﬁ—kepsl% 85°ﬁ"‘1°’&ﬁ”3 ﬂﬁ’enyl 1} (R -oxazo |
i di ne-3, 4-d i car bOXﬁNLE(ﬂ%hIo?Qphenyl)g-Z-N—{B -meth I—4-(3-oxom0 honn4-r¥|)
N-3-[ (4-chl orophenyl )]-N -4-{[4-(2-0x0-2H pyrid y ) phenyl

5S) - 5- net gl oxazol i (phmyﬂ}-m)ipmriklmaimﬁhdlparboxamtde
N-3-[ (4-ch

honyl 11 (4R, “89) - 5. et ek sBiorpeieryil-AR-4 4T hbostaridict 1-hpheny-
N- 3-[ (4-chl h hol 4-yl )- 35
phen£/|(]}?(4%,rgg)-egyn(enmfwc§’l'§'z'{ﬁ[‘ :[;gc 'gﬁfgﬁ(’%%?)égggwpdg {/\?)20%6/2)32342
PCT/ EP2005/ 009124 -155 NNsl(#(cmorbphmﬂn#ﬁaNy{[4-(2-oxo-2H-pyraznn 1-y|)phenyl]}

N -4-{[ 3-net hyl - 3- ph 4-vITY - bh | e
)S]R 5- rrei Lill gﬁaz)cl)l |(BSTR¥2€(°%3P@&2?@§%Wme%) phenyl ] }-(

?Z‘E; SO R O R R R
(R) &x4 chl or ophenyl(H)-Z\Bqﬂﬂhﬁdrép{«r?olexpziiwﬁbbaammé yl') phenyl ]} -

azol i di ne- 3, 4-di car boxam de,

3-[(4-chl orophenyl )] - I‘N{MQ{OXOWM@MMWOYHRMI‘(|5d¢marpthtophene—

N-

) ph I R d 10

Kl-ép[(ezycLl}ogo?ohg)r(lslz%) ?QO”XBPV'FQ*‘?@BB’;M Oxaﬁé*?ﬁ 4-yl)phenyl]}-
N-{3-methy!l-4-(3-oxomarpholin-4-yl)phenyl]-(R)-1-(5-chioro-

thiophene-2-carbonyl)pyrrolidine-2-carboxamide,
N-3-[(4-chlorophenyl)]-N'-4{[4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-oxazolidine-3,4-dicarboxamide,
20 N-3-[(4-chlorophenyl)]-N’-4{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyi}}-{R)-oxazolidine-3,4-dicarboxamide,
N-3-[(4-chiorophenyl)]-N'-4-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide,
C o5 N-3-{{4-chlorophenyl!)-N'-4{[3-methyl|-4-(3-oxomorpholin-4-yl)-
phenyl]}<{4R,58)-5-methyloxazolidine-3,4-dicarboxamide,
N-3-[{4-chlorophenyl)]-N’-4-{[4-(2-0x0-2H-pyridin-1-yl)phenyi]}-
(R)-oxazolidine-3,4-dicarboxamide,
N-3-[(4-chiorophenyl)]-N’-4-{[4-(2-ox0-2H-pyridin-1-y!)phenyl]}-

%0 (4R,58)-5-methyloxazolidine-3,4-dicarboxamide,
N-3-{(4-chlorophenyt)]-N’'-4-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenylj}-(4R,5S)-5-methyloxazoiidine-3,4-dicarboxamide,
N-3-[(4-chlorophenyl)]-N’-4-{[3-chloro-4-(3-oxomorpholin-4-yl)-
35

phenyl]}-(4R,5S)-5-methyloxazolidine-3,4-dicarboxamide,




(S)-thiazolidine-3, 4-di car boxam de,

N-3-[ (4-chl orophenyl )] -N -4-{[ 4-(3-oxonor phof in-4-yl)phenyl]}-
(S)-1,1-dioxo-1 A6-thiazolidine-3,4-di carboxam de, 15

N- 3-[ (4- chl orbPRYPPIAZ N - 4- {[ 3- et hyl - 4- ( 3- oxonor phol i n- 4-BEHEPRARMRIN - (S
)-thiazol idine-3,4-dicarboxam de, - 155 -

N-3-[ (4-chl orophenyl)]-N -4-{[ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl)
phenyl]}-(S)-1, 1-di oxo-1 A6-thiazolidi ne-3, 4-di carboxam de, 20

N- 3-[ (4-chl orophenyl)]-N -4-{[4-(2-o0x0-2H pyridin-1-yl)- ]

phenyl 1}-(R) -thi azol i diNms ,-ckplqypaiaemdudﬁlhlﬂé,-methyl-4- 3-oxomorpholin-4-yl)-

N-[ 4- ( 3- oxonor phol i ng4- - (o-chl orat hi 9phene-.2- onyl ) oxazol id
i ne- 5- car boxan de. %@hi—&{ﬁ%ﬂﬂ&%éﬁ’y&éﬁl|8|&-§,91-8|%§rb20xa%ﬁ5g,

N[ 3-met iy - 4 (3 0xOTor LRI bRIB N <B4 2c oz zinbaNBngnyIp: bony!
) oxazol i di ne-5-carboxamide, N-[4-(2-'oxo-2H pyridin-1-yl)phenyl]-3-(5-
hl or ot hi ophene- 2 car(BB:5%)-5-onethyloxarelidine-SHd-dwanhexamide30 1
-N-[ (5-chloropyridin-2-yl)]-2- 4- (2- - pyridipn-1 -yl)-
Ehﬁl_m[/ |( 1}-(2R 4R- _4;j_hyd;0 d&?ﬁ%gﬁi’éﬁ"ﬂéﬂﬂﬂy it ha?egﬁfggél?):f%z%-1 -yl)phenyll}-
- -chl oropyri di - iralt 4 ldtcdrB pholin-4-y
phenyl]}- (2R, 4R) - 4- h(%r g%ypy?’r%l i'di ne- 1?%%r boxam de, _
1-N-[ (5-chl oropyri di n- 2-N43}[(4-2hidropHerty2)] N o4-f[B-ghiomz4-+(2-bxptIH-p§hidin-1-
phenyl ] }- (2R, 4R) - 4- hydr oxyP?/r rolidine-1,2-dicarboxam de, WO 2006/ 032342
PCTI EP2005/ 009124 -Yiphenyll-{R)-oxazolidine-3,4-dicarboxamide,

L5 O o 2 e R A GG

yl ) phenyl ]}- (2R, 4R) - 4- hydroxypyrr o
1- N-L(5- chl or opyri di(8)-2nigkodlidide s 4 {dicdrBogamidett pyridin-1-yl) 5

phe 1}-(R) -4, 4-di met hoxypyrrolidine-1, 2-di car boxam de,
1- N-[ (5- chl oropyri di n- 2-N~|3yﬁ(/4@hmpphemﬂ)]d*’d]ﬁﬂdﬁwxqmmpyﬂ—yl)phenyll}-
T ChL ohi b opheny Iy l2 KT, FA AN A g3 A BB ey 1 1 -
15 N-3-[(4-chlorophenyl)]-N'~-4-{[3-methyl-4-{3-oxomorpholin-4-yl)-
phenyl]}-(S)-thiazolidine-3,4-dicarboxamide,
N-3-[(4-chlorophenyl)}-N'4-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(S)-1,1-dioxo-1A’-thiazolidine-3,4-dicarboxamide,
20 N-3-[{4-chlorophenyl)]-N’-4-{[4-(2-0x0-2H-pyridin-1-yl)-
phenyl]}-(R)-thiazolidine-3,4-dicarboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-3-(5-chlorothiophene-2-
carbonyl)oxazolidine-5-carboxamide,
C o5 N-[3-methyl-4-(3-oxomorpholin-4-yl)phenyl]-3-(5-chlorothio-
phene-2-carbonyl)oxazolidine-5-carboxamide,
N-{4-(2-oxo-2H-pyridin-1-yt)phenyl]-3-(5-chlorothiophene-2-
carbonyl)oxazolidine-5-carboxamide,
1-N-[(5-chloropyridin-2-yl)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)-

%0 phenyl]}<2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(5-chloropyridin-2-yl)]-2-N-{[4-(3-oxomarpholin-4-yt)-
phenyl]}-{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(5-chloropyridin-2-yl)]-2-N-{[4-(2-0x0-2H-pyrazin-1-yl)-
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phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,



(R) -4, 4-di met hoxypyrrolidine-1, 2-di carboxam de, 10 1 -N-4-chloro hen 12-N 4
3-oxonor holin-4 1 hen | (2R 4R)- 4-hydroxypyrrolidine-I, 2-dicarboxam de,
1-N-[ (4-chl orophenyl )] -2-N-{[ 3- net hyl - 4- ( 3- oxonor phol i n-4-yl) -

phenyl]}- (2R - 4- oxypyrrolidine-1, 2-di car boxam de, 15

1-N- (4-chl or‘i}g#%"%@?#i 2- N-{[ 4- (2- ox0- 2H pyri di n- 1- yI ) phenyf §}/EP2005/009124

(2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2-di car boxahbGle,

1-N-[ (4-chl orophenyl )] -2-N-{[ 2-fl uoro-4-(3-oxonorphol i n-4-yl)

phenyl]}- (2R 4R) - 4- hydr oxypyrrolidi ne-1, 2-di carboxam de, 20 1

e L S AR R 2t
ohenyl 1] (2R, 4R) - i p%)?%%{zr?%ﬁfzz%n@ycﬁrogfp&{? g@;@g%g&b%%%ée

1- N-[ (4-chl or ophenyl ) ] - 2-N-[{$-8hfdrapynidiA-2-2h o2-NK[dp@edbxd-DH pwidin-1-yl)-
phenyl]}- (2R, 3R) - 3-hydroxypyrrolidine-1, 2-di car boxam de, ]
1- N[ (4- ck%or ophenylBﬂwllﬁ%lérﬂmtﬁomﬂmm%ﬂ grdicarhexamyde,) -
h 11}- (2R, 3S) - 3- hyd i dj ' .
g- ﬁl—m[/( ]4} CI(‘1| or op)henyl 3/] j %}S_Q[Xf-&ﬂldgggﬁﬁd&é—r%ﬁﬂiéﬁfﬁﬂ3%%)&)@3@?I|n-4-yl)-
(2R, 4S) - 4- hydr oxypyrﬂr@nzqhm -4, LdinethbRPyrdlidihe-1,2-dicarboxamide,
1-N-[ (4-chl or ophenyl’)] - 2- zl4- g; oxonor phol i n- 4- yI% phenyl ]}
(2S, 4R) - 4- hydr oxypyr r ol i TtNrié4-chipraphemp hahiH{ié-(2-oxo-2H-pyridin-1-yl)phenyl]}-

1- N-[ (4- chl or ophenyl J}-2: N £ 4- (3 i n-4-yl ) phenyl ]}- 35

304 hydr %;85 rrof A e ficp RRPRY 2 bt B854, ber Bra00s/ 009124
-157 1-N-[ {%- chl or opheny_Nir(&- I .

(2R, 45) - 4+ 821 dopyr ol 1 d ey 3 Qn IR RIARSIchEmbrphdirhajphbnyll

1- N- J=( 4- chl or opheny | {(PR;4RNA{Hytir3/pyrolidinerb Ridicarbpkapindsy| 1} 5

1IN T4 cni or ophenyl )] - A-R--ehlesoBRemARphBE (s metyrh @ sypayorpholin4-y1)-
phenyl}<(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
15 1-N-[(4-chlorophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-
(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
20 1-N-[(4-chlorophenyl)}-2-N-{[4-(2-oxopyrazin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N{[3-fluoro-4-(2-oxo-2H-pyridin-1-yi)
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
c 25 1-N-{(4-chlorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,3R)-3-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)}]-2-N-{[3-fluoro-4-{3-oxomorpholin-4-yl)-
phenyl]}-(2R,3S)-3-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)pheny!]}-

%0 (2R,4S)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yi}phenyl]}-
(2S,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)]-2-N<{[{4-(3-oxomorpholin-4-yl)phenyl]}-
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3,4-dihydroxypyrrolidine-1,2-dicarboxamide,



R, 4R) - 4- azi dopyrrol i di ne-1, 2-di car boxam de,

-N-[(4-chl orophenyl )] -2-N-{[4-(3-oxonorpholin-4-yl)phenyl]}-
R 4R) - 4- am rrqlidine-1,2-dicarboxam de, 10

(4-chl or‘ggﬁ PF22- N- {[ 4- (3- oxomor phol i n- 4-y1 ) pheny| | FCT/EP2005/009124

S) - 4- acet ami nopyrrolidi ne-1, 2-di car bokaht+de,

(4-chl orophenyl)] - 2- N-{[4-(3- oxonor phol i n-4-yl) phenyl ]}-

R) - 4- acet am nopyrrol i di ne-1, 2-di car boxam de, 15

[
4
[
4
,
4) - - et hyl Su! 1 Sy | EN-HTSANTEPN BT I Nl GaoHid RN St 4-yhphenyil}
| (4 chi or ophenyl iy 2ol Lhadcl IR Poelcaredsigiabery! 1}
)
[
4
[
4

- N
R,
- N
R,
N-
R,
N-
R, 4R) - 4- et hyl sul f nyl a | 'carpboxam de
(4-chl orophenyl )] - 2?-N=E({4Mdrophenﬂy]mw-{ 4-{3=Qﬁo}ﬂﬂiphalllr}—]4—yl)phenyl]}
, 4R) - 4- met hoxypyrrol i di ne-1, 2-di car boxam
N-[(4-ch orophenyl(?R%M{QWPBY@QmeﬁhwlmommﬂﬁhenyI]}
R, 4R) - 4- &t hox rroli
N- (21 ¢hl or ophenyl )] - 31ﬁfﬂf’f*’(‘%@ﬁé&ﬁ%@ﬂﬁﬂ"ﬁ%ﬁ%@ﬂ% inf-ylphenyl]}-
R, 4R) - 4- pr opoxypyr m?iaea tSIRIAMS IR @rboxamide,
-N-[ (4-chl or ophenyl - - oxonor phol i n-4-yl ) phenyl ]} -
R

R gg - if <(51I4I ylh?)xypyr r ol 188+ Kg—ctljczropheaylﬂeBeMﬂ[df(S-CB@:;norpholin—4-yI)phenyl]}-
, 5R) - chl oro r am) - X0 olin-4-

| ) phenyl c ébarmyl ] p@?{%ﬁ: V%PEB' ft,ééf%ar%%xgmlcj

(3R SR) - 1- (- chl or ophenyy gﬁ(g%ﬁn @ ANl 4Q%Mrbﬁo|in4-y1)pheny|]}-

4-yl ) phenyl car banmoyl ] pyrr
(3R, AR)-1- (4-chl or op(li«R)#Sparémtamln)op&nbndhé—‘Q&dmmbﬁbmldﬂ 35

(2
1
(2
1
(2
1
(2
1-
(2
1-
(2
1- N
(2R
1-
(2
1-
(2
1
(2
(3
y

yl) nyl car bamoyl Jpyrrol idin-3-yl acetate., W) 2006/ 032342 PCT/ EP20Q5/ 009124
=158 N-4-[(4-ch (orophenyN- 5(14-qh|0rgpbﬁa¥|Q]32 Dl 3memarpholin-gryhrheswil- 11- 1,

f’] d:\loxgl ?Fg fre?hf/l: C%Z%iﬁ%%cet%%c{p&ﬁﬁgi %)? PGB boxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4S5)-4-methylisulfonylaminopyrrolidine-1,2-dicarboxamide,
1-N-{(4-chiorophenyl)]-2-N-{[4-{3-oxomorpholin4-yl)phenyl]}-
(2R,4R)-4-methylsulfonylaminopyrrolidine-1,2-dicarboxamide,
20 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-y!{)phenyl]}-
(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
C. 25 1-N-{(4-chlorophenyl)]-2-N-{{4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-propoxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R)4-allyloxypyrrolidine-1,2-dicarboxamide,
(3R,5R)}-1-(4-chlorophenylcarbamoyt)-5-[4-(3-oxomorpholin-4-

%0 yl)phenylcarbamoyl]pyrrolidin-3-yl isobutyrate,
(3R,5R)-1-(4-chlorophenylcarbamoyi)-5-{4-(3-oxomorpholin-
4-yl)phenyicarbamoyl]pyrrolidin-3-y!| propionate,
(3R,5R)-1-(4-chlorophenylcarbamoyl)-5-{4-(3-oxomorpholin-4-
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yl)phenylcarbamoyl]pyrrolidin-3-yl acetate,



5 phenyl]}-1, 3-di oxol ane- 4, 5-di car boxamn de,

N-4-[ (4-chl orophenyl)]-N -5-{(4-(2-0x0-2H pyridin-1-yl)phenyl]} 1,

3- di oxol ane- - di car boxam de, N-4-[(4-chl orophenyl

)1-N -5-{[ 4-( 929?%*93’%6*20) i n-4-yl)phenylJ}- 1, 3-di oxol ane-BCHERAOANAL

4, 5-di carboxam de, 10 N-4-[ (4-chl orophenyd }$8 N' - 5-{[ 3- et hyl - 4- ( 3- oxonor pho)
I n-4-yl )- phenyl]}-1, 3-di oxol ane- 2, 2-di net hyl - 4, 5- di car boxam de,

N-4-[ (4-chl orophenyl )] -N -5-{[4-(2-0x0-1 H pyridin-1-yl)phenyl]}

1, 3- di oxol ane- 2, 2- di net

1- N- [ 4- chl or ophenyl )] - 2%A}f&%@é&%ﬁﬁ%?ﬁe-{[-“z(-%gﬂmmniﬂp]i'}iﬂﬂl)Pheny!]}-

BCOC- pi per azi ne- 1, 2- dj gay ] i ;

1- N-[ 4- chl or ophenyl) § I‘%@f‘i&(ﬂ? gg?grrr%orx&n(])'fjﬁh- 4-yl ) phenyl]}-

pi per azi ne- 1, 2- di car boxaNrd4di¢4-cRlbrophenyl)]-N'-5-{[3-methyl-4-(3-oxomorpholin-4-yi)-
1- N-[ 4- chl orophenyl ) 1- 2- N- {[ 4- ( 3- oxonor_phol i n- 4-yl ) phenyl ] }-1, 3-

oxazi nane-3, 4- di car Fheayilhé,3-dioxolane-4,5-dicarboxamide,

(2R 59 et nynyt 4 by S Ao BT R 2-e BhE A -y bpheny-
N-6- [ (4- chl or ophenyl) 3-dbxofahé-4;4-dicaxseinmige! i n- 4-yl) phenyl ]} - 4-
oxa- 6-azaspi ro[2.4] heptane-6, 7-d i ca rboxami de,

1- N-[ (6- chl or opyri di n- 3-N4y{[4-2hierophend)le¥ 5-HH-({Byoxamorphoiind-yl)phenyl]}-

PN b gm0 AR ISR )
E- N- %/( 4- chl or ophenyl gl] - ?ﬂ?—gﬁwgﬁgﬁﬁ)ﬁﬂ%%ﬁ%ﬁr@m%mﬁqrwrfholln-4-y|)-
phemu ]} - (2R, 4S) - 4- qahwirgii}-n@pioxoland-2,2-dintioy| ehbaicarboramide,
(2R, £9) - bt y1 sul L ohyl MdbFPIEPPRRIN -iAcid- Sk A WSy 242
PCT/ EP2005/ 009124 ‘11,§%ioxoiane-2,2—dimethyl-4,5-dicarboxamide,
15 1-N-{4-chlorophenyl)}-2-N-{[4-(3-0oxomarpholin-4-yl)pheny]}-1-
BOC-piperazine-1,2-dicarboxamide,
1-N-{4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
piperazine-1,2-dicarboxamide,
20 1-N-[4-chlorophenyl)]-2-N-{[4-(3-oxomaorpholin-4-yl)phenyl]}-1,3-
oxazinane-3,4-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-y|)phenyl]}-
(2R,4S)-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide,
C 25 N-6-[(4-chlorophenyt)]-N’-7{[4-(3-oxomorpholin-4-yl)phenyl]}-4-
oxa-6-azaspiro[2.4]heptane-6,7-dicarboxamide,
1-N-[(6-chloropyridin-3-y1)]-2-N~{[4-(2-ox0-2H-pyridin-1-yi)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(6-chicropyridin-3-yl)]-2-N{[4-(2-oxo-2H-pyrazin-1-yl)-

%0 phenyll}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl}-
phenyl]}-(2R,4S3)-4-acetaminopyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-y{)phenyl]}-
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(2R,4S)-4-butylsulfonylaminopyrrolidine-1,2-dicarboxamide,



1 -N-[(4-chlorophenyl)]-2- N[ 4-(3-oxonorpholin-4-yl)phenyl]}-
(R) - 4- oxopyrrolidine-1, 2-di carboxam de,

1-N-[(4-chlo hen 2- N{[ 3- net hyl - 4- ( 3- oxonor phol i n-4-yl) 5

phenyl ]} - (ZRWAé %?ﬁ#%opyr rolidine-1, 2-di carboxam de, l)CT’EPm"smgu“
1-N-[ (4- chl or ophenyl )] - 2- N{[ 3- net hyl - 4- ( 3-1tB%+or phol in-4-yl)-
phenyl]1}-(S)-pyrrol idine-1,2-dicarboxam de,

1-N-[ (4-chl orophenyl )] -2-N{[ 2-fl uoro-4-(3-oxonorphol in-4-yl )-

h | 2R, 4R) - 4- hyd lid b
RI— [ezy( ]3} o§<ormr p)hol i ny4E O)&gﬁg Oﬁolfoilfrgﬁe@yba?)?z 'ﬂ‘{ ‘EE?-%);(S'&‘”PB?QP“WQ -yhphenyl]}-

R 5ol ool XS APEEANEEL EAAREE o o

4- hydroxypyrrol idine- 2-1em p@namqmenw)]-z -N-{[3-methyl-4- (3—oxomorpholin-4-yl)-

1-N-[ (4-chl orophenyl )] - 3- et hyl - 4- ( 3- oxormrgholln 4-y 3
phenyl ]} - (%R 4R) - 4- mﬁnwu}y ﬂSMuarn@opygoudmm xdigqrpexamide,
1-N-[(4-ch

(2R 4R) - 4- et ﬁ@?igil?b ﬁd“irlkaif"%’r%%{%m%z%‘@éﬂqej@ﬂ-a-?g]-%Qgﬁtholin-4-yl)-

1-N-[(4-chl orophenyl $pyrraiRfime-4-2-dicayiserinfige) i n-4-yl) -
phenyl]}- (2R 4R) - 4- r%ﬂ]teﬁgg%y)rze%-l i di ne- 1, 2- di car boxani de,

(12g£1(R ;l Zhl O{ﬁphenyl ) 1I 2- NE[[M@F@N&BW;)]@N&E’Z-HUQM (Prixemgarpholin-4-yl)-
et nox rro I car boxam
1-N-[ (4- chJ( or ophggzl ‘E%‘éﬁgh Weljpf%lsﬁ}{:@ﬁtgﬁp)ﬁmlde

2R, 4S) - 4-1%- net hyi
I(\l-[4 (é oxom);TEholy PLOBWy E enyﬁ}n%&&ﬂﬁ?l)?ﬁ?ﬁyf(ﬁﬁﬁ—bﬁ%m Pﬁiorrr%—t hanoyl
) - 4- by dr oxypyrrol i dipheng Lautbt}-)dahydrdgypyi‘ml|d|ne-2-carboxamnde

N[ .3- oxonor phol i n- 4- hen LAR)-1-(1-1 H-indol -6-yl -
net hanoyl ) - 4- hydr oxypyr { %ﬂ%@& F‘D%rﬂgﬁf‘@@ﬁ]'(ZR 4R)-1-(4-chlorobenzoyl)-

1h|\l-[|(]4}c?lzgr2pR;1e2yl %‘Bﬁ cﬂﬁcﬁ%{ brphol |dn 4-yl )

pheny Xypyr ar oxam de,

1- N-[ (4- chl%r ophenyl )] - 2 N‘E[M@(‘lﬂ)f@[ﬁlﬁleriylﬁfmuqsimetﬁylﬂ JBloromiarpholi#bl-yl)-
(2R, 4R) - 4- et hoxypyrrol i di ne- - di car boxam d

phenyl}}- (2R 4R)—4—methoxypyrrol|d|ne-1 2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-

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

20 1-N-[{4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-

phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-

{2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide,

c 25 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-

(2R,4S)-4-(2-methylpropanoylamino)pyrrolidine-1,2-dicarboxamide,
N-{4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-(1-1H-indol-3-yl-

methanoyl)-4-hydroxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-(1-1H-indol-6-yl-

%0 methanoyl)-4-hydroxypyrrolidine-2-carboxamide,
1-N-[(4-chlorophenyl})]-2-N-{[3-methyt-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
1-N-[{4-chiorophenyl)]-2-N<{[4-(2-0x0o-1H-pyridin-1-yl)phenyi]}-
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(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,



WD 2006/ 032342 PCTI EP20051009124 -160
1-N-[ (4-chl orophenyl )] -2-N ([ 2-fl uoro-4-(3-oxonorpholin-4-yl)-
phenyl ]}- (2R 4R) - 4- et hoxypyrrol i di ne-1, 2-di carboxam de, 1
UN-[ (4-chl or N RSRWOR33 N[ 4- (2- ox0-1 H-pyri di n- 1-yI ) phenyPFTVEB2005/009124
(2R, 4S) - 4- et hynyl - 4- hydr oxypyrrol i di ne- 1, 2180ear boxam de,
1-N-[ (4-chl orophenyl )]-2-N{[ 4-(2- oxo- 2H- pyrazin-1-yl)phenyl]}-
(2R, 4S) - 4- et hynyl - 4- hydr oxypyrrol i di ne- 1, 2-di car boxam de,
1 N-[ (4-chl orophenyl)]-2-N 0x0- 25 pyridin-1-yl)phenyl]}-
4, 4-difluoro-(R)-pyrrol |H1N1&L‘fré0repbﬁ?ﬂﬂx ﬂ@-ﬂuq@ﬁefwmemwlaﬁﬁla- 12-N
-fluoro-4- 2-oxo- Zgbhéryﬁ& caﬁ)ﬁ -@@ﬂﬁ&yb&rr&ﬁﬁné@2 dicarboxamide,

hoxypyrrolidin xam
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phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
2-N-{(4-chlorophenyl)}-1-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-pyrrolidine-1,2-dicarboxamide,
20 2-N-[(4-chlorophenyl)}-1-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(S)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyt)}-2-N-{{4-(2-ox0-3-methoxy-2H-pyridin-1-
yh)phenyl1}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
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yhphenyl]}-(R)-pyrrolidine-1,2-dicarboxamide,
N-(4-chlorophenyl)-(R)-1-{2-[4-(3-oxomorpholin-4-yl)phenyl}-
acetyl}pyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(S)-1-{2-[4-(3-oxomorpholin-4-yl)phenyl]-

%0 acetyl}pyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-1{2-[4-(3-oxomorphotin-4-yl)-
phenyijacetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chiorophenyl}-(2R,4S)-1-{2{4-(3-oxomorpholin-4-yl)-
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phenyl]acetyl}-4-methoxypyrrolidine-2-carboxamide,
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1-N-[(4-chlorophenyt}]-2-N-{[4-(3-oxomorphalin-4-yl)phenyl]}-
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1-N-[(4-bromophenyl)}-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yi)-
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phenyl]}-{2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide,
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lin-4-yhphenyl]}-{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
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(2R,4R)-4-hydroxy-2-methylpyrrolidine-1,2-dicarboxamide,

C 25 N-[4-(3-oxomorpholin-4-yl)phenyl]-{2R,4R)-1-[(E)-3-(5-chloro-
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ylacryloy!}-4-hydroxypyrrolidine-2-carboxamide,
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N-[2-fluoro4-(3-oxomorphotin-4-yi)phenyl}-(2R,4R)-1-{(E)-3-(4-
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hl f 2-yl I -
A el i (G R

| or of ur an- 2-yl )acrwl@mqhemyﬁﬁcw pryémdmzmmxﬁmde

Chl o ophenyl ) acr v oyt 1 NA2 R ROy b erdiikizRa®) Yoo

-fluoro-4-(3- OTSPM Mdpﬁeﬂybjéér?f&?ﬂﬂ-]ﬁét@&g/b?}mﬁd%@-cﬁrboxam:de

(3%4- di chl or ophenyl )acryl oyl'] oxypyrrol i e- 2- car boxam de

N- [ 2- f | uor o- 4- ( 3- oxonoNgRefluiane44-(8-proreasghiolit2RyRpheriyl[{2B, 4B)(14{ EE-BHér opheny|
MLt tof o 4- (- oS RCRIGH BB Py SHIBR 2 gatrapmide.
15 N-{2-flucro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-
(3,4-dichlorophenyl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide,
N-{2-fluoro-4-(3-oxamorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-(5-
chlorofuran-2-yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide,
20 N-{2-fluoro-4-(3-oxomorpholin-4-y)phenyl]-(2R,4R)-1-[(E)-3-(5-
chlorothiophen-2-yl)acryioyl]-4-ethoxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1{(E)-3-1H-imida-
zol-4-ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide,
c 25 N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-1H-
imidazol-4-ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide,
N-{2-flucro4-{3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-1H-
imidazol-4-ylacryloyl]-4-methoxypyrrolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-1H-

%0 imidazol-4-ylacryloyl}-4-ethoxypyrrolidine-2-carboxamide,
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-
pyridin-3-ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-pyridin-3-
35

ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide,



(3, 4-di chl or ophenyl ) acryl oyl -4-ethoxypyrrolidine-2-carboxam de,
N-[ 2- f | uor o- 4- ( 3- oxonor phol i n-4-yl ) phenyl]-(2R 4R)-1-[(E)-3-(5

chl orof uran- 2-yi)acryl oyl ] - 4-et hoxypyrrolidine-2-carboxam de, 20

N-[ 2- f | uor oWH-2000/08¥30r phol i n- 4-yl ) phenyl ] - (2R, 4R) - 1- [ ( E) PET{EB2005/009124
chl or ot hi ophen-2-y!)acryl oyl j - 4- et hoxypynrggl-i di ne- 2- car boxam de,

N-[ 4- ( 3- oxonor phol i n-4-yl)phenyl]-(2R 4R)-1-[(E)-3-1 Hi m da-

zol -4-yl acryl oyl ] - 4- et hoxypyrrolidine-2-carboxanm de, 25

N-[ 2-f 1 uoro-4- (3-oxonor phol i n-4-yl)phenyl ]-(2R 4R)-1-[(E)-3-1Hi m

i dazol - 4-yl acryl oyl ] - ANHZ2dluexg#ly{3-oxomdiphelia-4 b bloerai}-(2R, 4R)-1-{(E)-3-

i e S R
o oo s b e

N-[ 2-fl uoro- 4- ( 3- opyfnmnmaplbcmdylyhmwy}rdaawﬂbaﬂbdﬁaﬁiudé pyri di
n- 3-yl acﬁyl oyl ]-4-hyd roxyp(glarrol | di ne-2-carb

N- [ 4- ( 3- oxonor pho(i n- 4Ny[#-(Bpmamarphobnk4 )dmheIlY[]((@ﬁﬁln}r[(Ei)r3r103’f'dt8753'

ylacr yl oyl ] - et hogupuit i o nes £ CALRGAAE S5rmiGrARgs 032342

N-[2-f 1l uoro-4-(3- oxomnqhqudkoﬂnafbhama dyl?%r(ee@]étﬁkmiweﬁa -pyridin-3-

pyri di n-3-yl acryl oyl ] - 4-met hoxypyrrol car boxami d

N-[2dfl ugE) oI 4- (3I oxl[a]r:mI%HHTmne oyygm‘gmnqifmmmﬂe[(a 35

ridin- acrylo in : -

Ielly[4 (|3 ngmA)frEKSI |>/n 4&@)@?‘%@ )é’ )(aé?%?i'c“@:%ﬁy”ﬁ'q'ﬁ'
ryloylj - r p&\r% E?Qg ; - oxonor phol i n-

7 %%he%y{ ]- (ZBIQ 4R) ?XCEJ%‘ rgu di n-gﬁ-%y acryl oyl ]-'4- net hoxyByrroI i di

ne 2- car boxanmi de, 10 N- [4—(3—oxomorphol|n-4-y|)phenyl]—(2R 4R)-1-[(E)-3-pyridin-4-

N- [ 4- ( 3- oxonor phol i n- 4- p 2R 4R) yridin-4-
yl acryl oyl ] - 4- hydr ﬂ??bﬁ)fii;ﬂﬁh Dy "@élﬁ!ﬁ‘@x%ﬂ?ﬁh@ g

N-[ 4- (3- 9gonor phol i n- 4NY[41(%U&%érph8ﬁwfh3}|);}nér&ﬁl(2?{Rﬁ(f-ﬁ91 £)-4-1H-imida-
zol-4-ylacryloyl]-4-methoxypyrrolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[{E)-3-(4-bromo-
thiophen-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide,
20 N-[4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-(4-bromo-
thiophen-2-yl)acryioyl]-4-ethoxypyrrolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-1-[(E)-3-(5-bromo-
thiophen-2-yhacryloyl]-4-hydroxypyrrolidine-2-carboxamide,
C 25 N-[4-(3-oxomoarpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-bromo-
thiophen-2-yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide,

N-(4-chlorophenyl)-(R)-1-[4-(2-oxopiperidin-1-yl)benzoyl]pyr-
rolidine-2-carboxamide,

N-(4-chlorophenyl)-(S)-1-[4-(2-oxopiperidin-1-yl)benzoyl]pyr-

30
rolidine-2-carboxamide,
1-N{(4-chlorophenyl)]-2-N{[4-(5-0x0-1,4-0xazepan-4-yl)-
phenyi]}-(R)-pyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(5-0x0-1,4-0xazepan-4-yl)-
35

phenyij}-2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,




ylacryl oyl ] - 4-et hoxypyrrolidine-2-carboxamide, 15

N-[ 4- ( 3- oxonor phol i n-4-yl)phenyl]-(2R 4R)-1-[(E)-3-1 Hi m da-

zol -4-yl acryl wa%m 4- met hoxypyrrol idine-2-carboxam i de,

N- [ 4- ( 3- ox WY PMA3EH24- y| ) phenyl | - (2R, 4R) - 1- [ (E) - 3- ( 4- br oRET/ERRWHRN2D - y/|
)acryl oyl ] - 4- hydr oxypyrrolidi ne-2- car boxagyi-de, 20

N-[ 4- (3- oxonor phol i n-4-yi)phenyl ] - (2R, 4R) - 1- [ (E) - 3- (4- br ono-

t hi ophen-2-yl)acryl oyI ] - 4- et hoxypyrrolidi ne-2-carboxan de,

N-[ 4- (3- oxonor phol i n-4 }/%Z phenyl ] - (2R, 4R) - 1[EE) 3-(5-bronmo

t hi ophen- 2-yl)acryl oyl ] (Hm@ﬂpbwwaﬂr&M{[ﬂd 9)-24anetbyhaiaxemarpholin-4-

hol bro
ht ophn 2-y 1) aer YRSV EARARIAD i hrrtatding 4 2 ciEatb Giide,
N- (4- chl or ophenyl ) - (R)m-[(éi dhiorepABhPRL2-N-{[4X(S)-2heevBgi8 loxvhrorpRblir-d-

i ne-2-car boxamnm de,

N-(4-chl 8r ophenyl )yll;ﬁ)erﬂl]}-«@F@)&pwxolNIpeﬂl 2Zidicarbgxarbiglez oyl | pyr -
roli di ne¥2-car boxam de

1- N- [ (4- chl or opheny| ) | 1-)-Kegghiorophgnyli2-N-i¢{fR)2rnathyl-3jaxomorpholin-4-

henyl R
E ﬁl?%l(ll}cgl Lrgg[uran ﬂé@ﬂhiﬁqﬁ? 2&@%}/@ o%lé(jzlgeghg qu?oﬁ%mlghénwl
}- (2R 4R) - 4- hydr oxYPYr1M-[(dl-dmorbp&edylfy]aﬂ-lw&dr((H)%2¥ﬁbt2@ﬂﬁld3@3ﬁ#aholm-4-

PCT/ EP2005/ 009124 -
1- N-[ (4- chl orophenWB*]erD’J]N(%?hPYW@}dIQEMWQOWBm phol i n- 4-

f
DT (2 - DA grotioofie bﬁhﬂ%ﬁﬁ' S RS
henyl ]} - (2R) - pylérnix Zéhéﬁsflg (QR% It Pedicarboxamide,
(4-chl orophenyl )] - rret h | - 3- oxonor phol i n-4-

I
1 )5henyl 1} (2R, 4R - 1. Ti{@ahisnopben)HoNLI2 HiotarbiRyd tethyl-3-oxomor-
[ Yphenyi 1) (2R)- piFadebeay R ARE eV e diperpmit 2. v 4
xonor 180l in-4 1 -2 4_N{(4-chlorophenyl)]-N'-34[4-(3-oxomorpholin-4-yl)phenyl]}-
piperidine-1,3-dicarboxamide,
1-N-{(4-chlorophenyi)]-N’-3-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}piperidine-1,3-dicarboxamide,
20 1-N-{(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-(2-methoxyethoxy)pyrrolidine-1,2-dicarboxamide,
1-N-[{4-chlorophenyl)}-2-N-{[4-(3-0ox0-1,4-0xazepan-4-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
C 25 1-N-[(4-chiorophenyl)]-2-N{[2-methyl-4-(3-oxomorpholin-4-yl)-
phenyl}}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyt)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chloropheny!)]-2-N-{[2-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

30

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.
35




[ (4-chl orophenyl)]-2-N-{[2fluoro-4-((R)-2-nethyl -3-oxonor -

i n-4-yl)phenyl]}-(2R, 4R)-4-hydroxypyrrolidine-1, 2-di carboxam de, 15

(4- chl WORMARIR] - N - 3- { [ 4- (3- oxonor phol i n- 4-yl ) phenPCTEP2958124i ne- 1,
ar boxam de, 1 - 168 -

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

| 1} pi peridine-1, 3-di carboxam de, 20

(4-chlor rTghenél )1-2-N-{[ 4-%3-oxormr phol i n-4-yl)phenyl ]}

R) - 4- ( 2- m@%holdseacesnding ta Claini her 2 of pyrrelidinerartickylic acid deriva-

1175 (2R 4 - Averrcreavbaiciamd s @iRER Bk gl os

4-chl orophenyl )] - 2- N-f [ 2- et hyl - 4- (3- oxonor phol i n-4-yl ) -
)} (2R 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de,

ghlho(rj ophenyl )] 1-1~fj—[‘(14{c{t‘der©®hemall)r)62-pht(m metl'wla[bhé}byju}e}ndlnyl-4—yl)]
, 4R) - 4-
N (L chi ot ophendR ARY Ao RIS S qcamm Benyl ]} -

2R, 4R) - 4- hyd t I bl
o val i ves. sol vates 28] @%@%@PQ?‘@E@“@‘%\?’? RerROR-2RCER R 0 Xt ree
thereof in all ratdmyl-4%)]J(ERmﬁdwaﬂﬂapﬁ%rcﬁﬁéw.@cﬁwbafamrd&8 25 Use

according to Caim1l or pyrrolidi necarboxylic acid deriva- tives
according to Claim1 s'él"éﬁﬂ@@fp@hﬁmﬁlé] -4iNs(B.455,6-tetrahydro-2H-1,4'-bipyri-

(2R a0 - a-hyer oy oy VLS A Arp T Bty 2 Bahibiad )1
él &[ (4-chl oropheny| )]N%ﬂ%ﬂl&l%pﬁeﬁyﬁ'(QRMF@)hl%@r@&ﬂ-M pyhdm-lylplpera—

4-yl)]- (2R 4R) - 4- hydr oxypyrrol i di ne-'1, 2-di car boxam d
1-N-[ (4-chl orophenmhp}‘l«zaannyli)pyrrolﬂzj|Be-t1ecarebloyalrmﬂQH-1 4" - b| pyr| 10

dinyl-4-y1)- (2R 4R) - 4- Rl o Bepheny R 4R\ Ty Gy S (S Sethoxyphenyl)-

15 piperazine-1-carbonyl]pyrrolidine-1-carboxamide,

phenoxyphenyl ]}-(2R) - pyrroiidi ne-1, 2-di carboxam de,
0

3|—|—

_

N-(4-chiorophenyl)-(2R,4R)-2-[4-(4-fluorophenyl)piperazine-1-
carbonyl]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-hydroxy-4-(4-meth-
20 oxyphenyl)piperidine-1-carbonyl]pyrrolidine-1-carboxamide,
N-(4-chlorophenyl})-(2R,4R)-4-hydroxy-2-(4-pyridin-2-ylpipera-
zine-1-carbonyl)pyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-2-[4-(4-ethylpiperazin-1-yl)piperi-
C = dine-1-carbonyl]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-2-[4-(4,6-dimethylpyrimidin-2-yl)-
piperazine-1-carbonyl]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-(1-methylpiperidin-

4-yl)piperazine-1-carbonyl]pyrrolidine-1-carboxamide,

%0 1-N-[(4-chlorophenyl)]-2-N-{[2-(2-dimethylaminoethoxy)-4-mor-
pholin-4-ylphenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-[{2-ethoxy-4-morpholin-4-ylphenyl)]-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
35

1-N-{(4-chlorophenyl)}-2-N-{(4-morpholin-4-yl-2-propoxy-
phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,




~—

N- (4-chl orophenyl ) - (2R, 4R) - 4- hydr oxy- 2- (4- pyri di n-4-yl pi pera-

Zi ne-1-car bonyl ) pyrrolidi ne-1-car boxam de,

N- (4- chl orophenyl ) - (2R, 4R) - 4- hydr oxy- 2- [ 4- ( 2- met hoxyphenyl ) 15

pi per azi ne-‘?( &3#2] pyrrol i di ne- 1- car boxam de, PCT/EP2005/009124
N- (4-chl orophenyl ) - (2R 4R)-2-[4-(4-fl uotaegfenyl ) pi perazi ne- 1-

car bonyl ] - 4- hydr oxypyrrol i di ne- 1- car boxam de,

N- (4- chl orophenyl) - (2R, 4R) - 4- hydr oxy- 2- [ 4- hydr oxy- 4- (4- net h- 20
oxyphenyl ) pi peri di ne-1-car bonyl ] pyrrolidi ne-I-carboxam de,

N- (4-chl orophenyl ) - (2R, 4R)-4-hydroxy-2-(4-pyridi n-2-ylpipera

zi ne-1-carbonyl)pyrroljdine-1-capboxamde, . r.

N- (4- chl or opheny| ) (S RhAacEUHEA, UsaRls  deryativss. solvgips paalis and stereoss
di ne-1- car bony! | - %BMQW%{, FAIGHIRG hixtf@s BBFBET Hall ratios.
N- (4-chl orophenyl )-(2R 4R)-2-[4-(4, 6-di nethylpyrimid 1 n-2-yl )-
pi per azi pe-1 -carbonyl]-4-hydroxypyrrolidine-I|-carboxam de,

N- (4-chl 8rophepyl ) - (2R, 4R) - 4- QXy-2-[4-(1 -nethyl piperidin 30 .

4-yl ) pi per azi ngg-l U(%%.Ia ' G{&[ﬂ'ﬁnd‘\ %%P-f yrigegaidngsa bogyﬁp PEWL.48MV&ophenyl
)]-2-N-{[ 2- (2-di e jaoet )~ 4- 5

phol i n-4-yl phenym\-r%%%?’- g@%%@(épéﬁé%??cfﬁor%tw %':o(!.l‘lpcar boxam de,

1-N-[ (4-chl orophenyl )] -2-N-[ (2-et hoxy-4-norpholin-4-yl phenyl)]-

(2R 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, 35

1- N-[ (4- ; 8 | or opheny! ) | Nd4x3raxemasphabin-Anyiphanyli-(ppa)pld-(4-chlorophenyl)-

phenyl )] 402R, 4R) - 4- hydr.ox rolidi ne-1, 2:di car boxam de, WO 2006/ 032342

PCT/ EP2005/ 009124 9@@@%@1@%@3Pﬁ&%@8{?@5ﬁw usabl e derivatives, solvates,
salts and stereo- i somgg-,ﬁ@mygqi(g_émwhamqmw)pﬁeq:m]l(iﬂ@é)@[s_(@_cmdm.r ati os.
5 Use according to aimTl or 2 of cyclopentanecarboxylic¢ acid deriva-

tives accordi ng topl@myurdideidyetopemtdnenarbdamideup N-[ 4- (3- oxonor phol
i n-4-yl)phenyl]-(rac)-2-[3-(4-chl orophenyl )

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

isomers thereof, including mixtures thereof in all ratios.

27. Use according to Claim 1 or 2 of 1-N-{(4-chloropheny!)]-2-N-{[4-(3-
20 oxomorpholin-4-yl)phenyi]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicar-
boxamide,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.

28. Use of compounds according to one or more of Claims 1-27, in

combination with at least one further medicament active ingredient.

30 29. Use according to Claim 28, where the further medicament active
ingredients are selected from the group the

antithrombotics,
antiarrhythmics,
contraceptives,

35 phosphodiesterase V inhibitors.




10 urei do] cycl opent anecar boxam de, C
N-[ 3- net hyl - 4- ( 3- oxonor phol i n-4-yl ) phenyl]-(rac)-2-[3-(4-chl oro-
phenyl ) urei do] cycl opent anecar boxam i de, 15 and pharnaceutical ly usabl e

deri vatives (?9({0\4)@52%2 salts and stereo- isoners thereof, ij(_n'%l;igj,%g{&xt ures
0]

t hereof in a‘tY ratios. 27. Use according to Caim1l or 2

1- N-[ (4-chl orophenyl )]-2-N-{[4-(3- 20 -170-

oxonor phol i n-4-yl) phenyl ]}- (2R, 4R) - 4- hydr oxypyrrolidi ne-1, 2-di car- boxani de,
and pharmaceutically usabl e derivatives, solvates, salts and stereo- isoners

t hereof, includjhg,m xtures r0f i |l ratios. .C 2 . onpounds
according to oﬁiigé)r“| ordnsr%%écogﬁimélqgcﬁé'q?;?% \{Vwcgéh%nﬁ&r?%ﬁgﬁﬂﬁg%g{eg;st one
further medi cament fayh tneegiotf Fdhe VitamiPR é’rﬂa?éﬁigts?ﬁéﬁéﬂh RenigduRdal m 28,
where the further nedi canent active ingredienis are selected fromthe group

the antithronboti ¢hrombacyte apgreigations inhibtons; anzynes,exdher gatithrombotic

phosphodi esterase V inhibitors. W) 2006/ 032342 PCT/ 05/004124 - 170 30.
Use accorgling to Gagﬁﬁrszg’l,loq({P\ﬁFﬁ'%thﬁ%p@ 'Pt"ﬁ?ﬁf)ﬁﬁﬁﬁ\ag aé@c‘rgém*%t& fromthe
group of the vitam BEHYERE N iafal j ?l'%ﬂﬁgé?o T ocyte
aggregation i nhi bi tt@rog,] enzgcr?eﬁstjﬁé@!ﬁ%f ﬂg{r)\ﬁgto% onbotic %Iﬁgggﬁégatirg', bl ood

pl atel et gl ycoprotein receptor (lIb/1lla) antagonists, thronboxane
ant agoni sts, thrombocyte adhesion inhibitors. 31. Use according to C aim 30,

where the vitamh WegReaedngtte (dadn 30ewhetetner Yiaminitt aglagapis? dbtiner ol |,
pheni ndi one, warf ars'elibr%?@f’rﬂm fg}é_&r%uﬁﬂf%ar%i%%?ﬁ%ﬁ&' waftaii! phenpro-

bi scoumac% ate, clor Oone,
coumon, acenocoumarol, ethyl biscoumacetate, clorindione, di-

c phenadione, tioclomarol.

32. Use according to Claim 30, where the heparin compounds are
15 selected from the group heparin, antithrombin [I1, dalteparin, enoxa-
parin, nadroparin, parnaparin, reviparin, danaparoid, tinzaparin,

sulodexide.

20 33. Use according to Claim 30, where the thrombocyte aggregation
inhibitors are selected from the group ditazole, cloricromen, picot-
amide, clopidogrel, ticiopidine, acetylsalicylic acid, dipyridamole, cal-
cium carbassalate, epoprostenol, indobufen, iloprost, abciximab, tiro-

C 25 fiban, aloxiprin, intrifiban.

34. Use according to Claim 30, where the enzymes are selected from the
group streptokinase, alteplase, anistreplase, urokinase, fibrinolysin,
30 brinase, reteplase, saruplase.
35. Use according to Claim 30, where other antithrombotic agents are
selected from the group defibrotide, desirudin, lepirudin.
35 36. Use according to Claim 30, where the thromboxane antagonists are

selected from the group ramatroban, equalen sodium, seratrodast.



phenadi one, tioclomarol. 32. Use according to C aim 30, where the heparin
conpounds are 15 selected fromthe group heparin, antithronbin |11,

dal teparin, enoxa- parin, nadroparin, parnaparin, reviparin, danaparoid,

ti nzapari n, WOQM#6§23d2de. 20 33. Use accordi ng to C ai m 30PCHERZGI5/D09324

t hronbocyte aggregation inhibitors are_gghected fromthe group ditazole,
cloricronen, picot- am de, clopidogrel, ticlopidine, acetylsalicylic acid,

di pyridanol e, cal- cium carbassal ate, epoprostenol, indobufen, il oprost,

abci xi mab, tiro- 25 fiban, aloxiprin, intrifiban. 34. Use according to Claim
30, where the enzyrres are sel ect ed fromthe group streptoki nase, altepl ase,

ani strepl ase, oki.nase, 30 brinage, retepl ase, saruplase.
35. Use accordﬁ ﬁeép%'ﬁ’ %eé%t‘ﬂ@reé'ﬂ? F’FH?%’H’E’E‘W'& aeeele

selected fromt he ﬁé@l{ﬁe d rot i de, desirudin, lepirudin. 35 36. Use
according to daim ere the thronboxane antagonists are selected from

t he group ramatrobah, ,@h]ma!lrﬁmmn%wmdaqm&limjaﬁtajmi@nzoow 032342
PCT/ EP2095/ 009124 -171 37, Use according to Claim?29, where the

antiarrhyt hmics arl®) sdidasaine, m@%‘ﬂlﬂﬁeP@WHSt%ﬁlmﬁenl di n, di sopyramni de,
ajmaline, detajmu |l etine, phenytoin, tocainide, c)

pr opaf enone, fl ecal’ni cé')or%t % ﬂg%? *esnol ol , propranol ol, atenolol,
oxprenolol, e) angpdahefsproRpicthdiol, b@orﬁrhnéldl tataﬁsm W@rmm I, gallopanil,

g) adenosi ne, orciprenaline, ipratropium cardi ac glycosi des
e) amnodarone sotalol,

10 . . .
f) diltiazem, verapamil, gallopamil,
c g) adenosine, orciprenaline, ipratropium,

h) cardiac glycosides.

15 38. Use according to Claim 29, where the contraceptives are selected
from the group
desogestrel, medroxyprogesterone acetate, levonorgestrel, etono-
gestrel, norethisterone enantate.

20

39. Use according to Claim 29, where the PDE V inhibitors are selected
from the group
a) sildenafil, tadalafil, vardenafil,
C 25 b) the compounds of the formula | described in WO 99/65708,
c) the compounds of the formula 1 described in WO 99/28325.

40. Medicament comprising 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomor-
30 pholin-4-yl)phenyl[}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide
and/or pharmaceutically usable derivatives, solvates, salts and
stereoisomers thereof, including mixtures thereof in all ratics, and a
further medicament active ingredient selected from the group the
35 antithrombotics,
antiarrhythmics,
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15 38. Use according to Claim?29, where the contraceptives are sel ected
fromthe group desogestrel, nedroxyprogesterone acetate, |evonorgestrel,
etono- gestrel, norethisterone enantate. 20 39. Use according to C aim 29,
where the PYR20YNRMBi tors are selected fromthe group r PCHEPRIOS@NAE | | |
tadal afil, vardenafil, 4 25 b) the conpoupgs of the fornula | described in
WO 99/55708, c¢) the conpounds of the fornula | described in WO 99/28325.
40. Medi canent conprising 1-N-[(4-chlorophenyl)]-2-N{[4-(3-oxonmor 30
pholin-4-yl)phenyl]}- (2R, 4R)-4-hydroxypyrrolidine-1, 2-di carboxani de and/or
phar maceuti cal |y ueilaceptivesat i ves, sol vates, sal ts and stereoi somers

thereof, includin |l ratios, and a further nedi canent
active i ngr edi ent %@{éﬁgﬁqé%&esﬁ&\hﬁﬁﬁ the 35 antithronbotics,
antiarrhythmcs, WO 2006/ 032342 PCT/ EP2005/009124 -172- contraceptives,
phosphodi esterase V inhibitors. 5 41. Medi canent according to Claim40, in
whi ch ”‘S ant i 4hr oMisdicamerg acserding taiClaimma, lie whichutheontitheorebotanisn K

ant agoni sts

h d th t t hi bi t
enzynes, ot heregﬁhl ‘PWHBFFEBM%SEF&%‘E@HE %Hﬁ“%fgg’gtgggflfsg?n o IF'Blt‘iéﬁ?"lzsrecept or

(I''b/1T'1'l'a) anta- gﬁ&?ﬁ 5&2@ esi on
inhibitors. 10 42. I cament ccé%eﬁaEl lgﬁénqsﬁﬁiﬁﬂ%re t eé"ﬁ]t am n K
antagoni sts are sthrembetic Ggents| bmo@rmam@t@mowm redeptomdibainie) angs-f ari n,

phen- procounon, acenocoumarol, ethyl biscounmacetate, clorindione, di-
gonists, thromboxane antagonists, thrombocyte adhesion inhibitors.

10

c 42. Medicament according to Claim 41, where the vitamin K antagonists
are selected from the group dicoumarol, phenindione, warfarin, phen-
procoumon, acenocoumarol, ethyl biscoumacetate, clorindione, di-

15 phenadione, tioclomarol.

43. Medicament according to Claim 41, where the heparin compounds
are selected from the group heparin, antithrombin 1, dalteparin,
20 enoxaparin, nadroparin, parnaparin, reviparin, danaparoid, tinza-

parin, sulodexide.

44, Medicament according to Claim 41, where the thrombocyte aggrega-
c 25 tion inhibitors are selected from the group ditazole, cloricromen,
picotamide, clopidogrel, ticlopidine, acetylsalicylic acid, dipyridamole,
calcium carbassalate, epoprostenol, indobufen, iloprost, abciximab,
tirofiban, aloxiprin, intrifiban.
30

45. Medicament according to Claim 41, where the enzymes are selected

from the group streptokinase, alteplase, anistreplase, urokinase,

fibrinolysin, brinase, reteplase, saruplase.

35
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15 phenadi one, tioclomarol. 43. Medicanent according to Caim4l, where the
hepari n conpounds are selected fromthe group heparin, antithronbin II]
dalteparin, 20 enoxaparin, nadroparin, pamaparin, reviparin, danaparoid,
tinza- pariWO280/Gg¥R de. 44. Medi cament according to C aPETEP20058124 t he

t hronbocyte aggrega- 25 tion inhibitors.ayg-selected fromthe group
ditazole, cloricronen, picotamde, clopidogrel, ticlopidine,
acetylsalicylic acid, dipyridanole, calciumcarbassal ate, epoprostenol,

i ndobufen, iloprost, abciximb, tirofiban, aloxiprin, intrifiban. 30 45.

Medi canent acc#®.di Mgdicamaniiaecardingde Cairnd1 evhsresthar antitbrarobetic from t he
group streptokinasg |t epl ase | strepl ase, oki nase,. f.ibrinolysin,

bri nase, retepl ase?g%riﬁﬁé)&g&deﬁ?ﬁ% @Sﬁpﬁgggﬁér /E%kﬁ%ﬂof?@fk‘ﬂy"‘-- 173 46.
Medi canent according to Claim4l, where other antithronbotic agents are
selected fromthe group defibrotide, desirudin, lepirudin. 5 47. Medi canent
accordi ng t o Glai nMédicameant accordingto Gtaimy40 whearedhe andiatrbythenics aoen t he

group a)¥chinidin, disopyramde, ajnmaline, detajmum b) |idocaine,
mexi | etine, phenyt%&ﬁ?‘e&fﬁ%fnm?igfmlﬂz) propaf enone, flecainide, 10 d)

met oprol ol , esnolo P : I : ol e) am odarone,
sotalol, f) dilti aélamér@g{dgg;&% ‘?yrg‘gﬁ?‘f%p@hqa\"?éﬁéﬁ%@e'ﬁ@y ne, orciprenaline,
i pratropium 15 hp) calidbczine lryexietidespheftoie thezimidel according to Caim
40, where the contraceptives are o

c) propafenone, flecainide,

10 d) metoprolol, esmolol, propranolol, atenolol, oxprenolol,
C e) amiodarone, sotalol,

f)  diltiazem, verapamil, gallopamil,
g) adenosine, orciprenaline, ipratropium,

15 h) cardiac glycosides.

48. Medicament according to Claim 40, where the contraceptives are

selected from the group

20 desogestrel, medroxyprogesterone acetate, ievonorgestrel, etono-

gestrel, norethisterone enantate.

49. Medicament according to Claim 40, where the PDE V inhibitors are
C 25 selected from the group
a) sildenafil, tadalafil, vardenafil,
b) the compounds of the formula | described in WO 99/55708,
c) the compounds of the formula | described in WO 99/28325.

30
50. Compounds selected from the group
a) 1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4S)-4-(4-aminophenoxy)pyrrolidine-1,2-dicarboxamide,
35




selected fromthe group 20 desogestrel, medroxyprogesterone acetate,

| evonorgestrel, etono- gestrel, norethisterone enantate. 49. Medi canent
according tg Claim40, where the PDE V inhibitors are C 25 selected from
the group a)VeRYGORBM? |  tadalafil, vardenafil, b) the corBfOURRRIOYI0IHe
formula | described in WO 99/55708, c) +ti® eonpounds of the fornula I
described in WD 99/28325. 30 50. Conpounds selected fromthe group a)
1-N-[ (4-chl orophenyl )] -2-N-{(4-(3-oxonor pholin-4-yl)phenyl]}-

(2R, 4S) - 4- (4- am nophenoxy) 2” rolidine-1,2-dicarboxam de, 35 WD 2006/ 032342
PCT/ EP2005/ 009124 b)174l-r>éj[{) -chlorophenyl)]-2-N-{[4-(2-imino-5-methy!-1,3 4-thia-

1-N-[ (4-chl h )] - |- -t hias.

di azE)I( - S?yl ?Lﬁgns |nﬁl%%-é-%ﬂ%ﬁi(%@x{;&ﬂs—pﬁﬁ@(wﬁ T%Eﬂlﬁ'?&? PGR%G de, 5 ¢)

1-N-[ (4-chl orophenymibe2- N-{[ 4- (2-i m no-5-nmet hyl -1, 3, 4-t hi a-

di azol - 3-yl ) phenyl ] }- (2R, 4R) - 4- et hoxypyrrol i di ne- 1, 2-di car boxam de, d)

1- N[ (4- chl or ophenyd)) ] -12NN(4-Chiarophenyli-25Nrf4-3-imincsS-methylal, 3,4-thia-

O TN %2 oo o bt A H BARGShy lind:F2beand” 0°: 10
2R 4R)-4-(2, 2, 2-t ryyf | ugr I 1Gh_ = i LAE | | de, 4 i

(1- N[ (Zl- chl( or ophen;cp) ] ug]r ﬁl—qw%ﬁf%a%ﬁ%%u %gﬁ%{%lﬁ‘ﬁﬁmﬁﬂ ?'%'4 tia

(2R, 49) - 4- et hoxy py rdiaol<B-pdpHerBARH(2ZR4R)4isapropdXypy)rolidine-1,2-dicarbox-
-N-[ (4-chl orophenyl )]-2-N-{[ 4-(3-oxonorpholin-4-yl)phenyl]}-
(2S, 4R) - 4- et hoxypyr@®@8di ne- 1, 2- di car boxani de, h)

1-N-[ (4- ¢t or ophenydy) | - 2 N:f4-4ricRopRER 2R A 4-o4bMRRSMIH-A ) phenyil)-
C (2R,4R)-4-(2,2,2-trifluoroethoxy)pyrrolidine-1,2-dicarboxamide,
f) 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,48)-4-ethoxypyrrolidine-1,2-dicarboxamide,
15 Q) 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2S,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
h) 1-N-{{4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2S,45)-4-ethoxypyrrolidine-1,2-dicarboxamide,
20 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

51. Medicament comprising at least one compound according to Claim

O

25 50 and/or pharmaceutically usable derivatives, solvates, salts and
stereoisomers thereof, including mixtures thereof in all ratios, and, if

desired, excipients and/or adjuvants.

52. Use of compounds according to Claim 50 and/or physiologically

%0 acceptable salts and solvates thereof for the preparation of a medi-
cament for the treatment of thromboses, myocardial infarction, arte-
riosclerosis, inflammation, apoplexy, angina pectoris, restenosis after
angioplasty, claudicatio intermittens, migraine, tumours, tumour dis-

35

eases and/or tumour metastases,

for the prevention and treatment of thromboembolic diseases and/or



(2S, 4S) - 4- et hoxypyrrolidi ne-1, 2-di car boxam de, 20 and pharnmaceutically

usabl e derivatives, solvates, salts and stereo- isoners thereof, including
m xtures thereof in all ratios. 51. Medicanent conprising at |east one
conpound acWey2Pei$2343@ Claim C 25 50 and/ or phar maceut i caPCY/ER25/089124
derivatives, solvates, salts and stereoiggners thereof, including m xtures
thereof in all ratios, and, if desired, excipients and/or adjuvants. 30 52.
Use of conpounds according to C aim50 and/or physiologically acceptable
salts and sol vates thereof for the preparation of a nedi- canent for the
treat nent of t hronthtembosey 88 a einsequanee of suigenarganctically cawsess dis;

claudi cati o | i or nFESEH GParTLI otRoBhTa. Blasss o bear€id At o

tumour net ast ases, ydudud RIS \§RIdM eaticlihgaticRnky Ohtrib '&:'!Eé?%'ﬁbm ic
di seases and/ or V\DV2006/ 032342 PCI/ EP2005/CO|0912|4 -¥L’75 Itmlol ose$ as a

consequence of surtheombophihieal tinkitusyandlossepsiss- eases with increased
thronbopﬁi |ia, diseases of the arterial and venous vascul ar system cardiac
insufficiency, atrial fibrillation, 5 thronbophilia, tinnitus and/or sepsis.
10 C15 20 25 30 35
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