WO 20041087646 PCl/ EP2004/ 002350 Carbonyl conpounds The invention rel ates
to conpounds of the formulal 5 ER2ZR X-Y-T W10 DGO in which Rl, R2
are each, independently of one another, H =0, Hal, A ethynyl,

OR3,
N(R3) 2, , 3, COOR 3, CON(R3)2, -[C(R4)2]"-Ar, - - Het ,
- [C(Ra)2] ™ 9@?’8’5‘%|, -OCOR3, NR3COA or NR3SCRA, R J’@@Z‘?ﬁﬁsﬁer are
alternatively a bicyclically or spirocyclically bonded 3- to 7-nenbered
carbocyclic or heterocyclic ring having from0O 20 to 3 N, 0 and/or S atons,
R3is H A HCC CH2-, CHs-C=G CHz-, -CHZ-CH(OH)- CH20H,
- CH2- CH( OH) - CH2NH2, - CHZ- CH( OH) . CH2Het ' , - R4)2],-Ar', -[C(R4) 2], -Het",
-[C(R4) 2] n cycloal kyl, [C(R4) ﬁﬂtbémi\c&mp‘{’&'ﬂa) 2]" N(R4)2 25 4 Ris H or
A, Wis N, CR3 or an sp2-hybridised carbon atom E together with Wis a 3-
to 7-menbered saturated carbocyclic or heterocyclic ring having fromO to 3

N, from O tome Bventbrorelategto Bthgdunesdf hafdrmula vhi ch may contain a doubl e
bond, D is a nonocyclic or bicyclic, aromatic carbocyclic or heterocyclic

ring ving fromO to 4 N, O and/or S atons which is unsubsti- 35 tuted or
nonosubstituted or pol ysubstituted ?éé Hal , A OR3,

R AE;?*X—Y——T
PR

10 D—G” 0
in which
R',R®  are each, independently of one another, H, =0, Hal, A, ethynyi,
OR®, N(R%);, NO,, CN, N3, COOR®, CON(R®),, -[C(R*)2],-Ar,
15 HC(R*,ja-Het, -[C(R*),]--cycloalkyl, -OCOR® NR*COA or
NR’SO,A,
R' and R? together are aiternatively a bicyclically or spirocyclically bonded
3- to 7-membered carbocyclic or heterocyclic ring having from 0
to 3 N, O and/or S atoms,

~ R’ is H, A, H-C=C-CH,-, CHs-C=C-CH>-, -CH,-CH(OH)-CH,0H,
-CH,-CH(OH)-CHNH;, -CH>-CH(OH)-CH,Het',
LC(R*],-Ar, JC(R¥s]r-Het', [C(R*),]-cycloalky!,
{C(R*):1,-COOA or {C(R*:IN(R,,
25 R* is HorA,
W is N, CR® or an sp*-hybridised carbon atom,
E together with W is a 3- to 7-membered saturated carbocyclic or

heterocyclic ring having from 0 to 3 N, from 0 to 2 O and/or from
30 0to2 S atoms,
which may contain a double bond,
D is & monocyclic or bicyclic, aromatic carbocyclic or heterocyclic
ring having from 0 to 4 N, O and/or S atoms which is unsubsti-
35 tuted or monosubstituted or polysubstituted by Hal, A, OR®,
N(R®);, NO,, CN, COOR?® or CON(R’),,



N(R3) 2, NO2, CN, COOR3 or CON(R3)2, WD 2004/087646 PCTI EP2004/00230 -2 Gis
-[C(R4)21.-, -[C(R4)2).NR3-, -[C(R4)21" O, -[C(R4)2].S or -jCG(R

4) C(R4)]n X i s ﬁl R4)21nCC]\lR3[C(R4) 2] 1- [C(R4)21nNR3 C( 211-

[ O(R4) 21 WERAPEPEID) n' | - O(R4) 2] nO[ C(R4) 2] 1-, - 4&'?@?}’21 ~or
-[C(R4) 21~ CI)O[C(R4)211- Y is al kyl ene,2 ¢cyci oaI kyl ene Het d| yl or Ar-diyl,
T is a monocyclic or bicyclic, saturated or unsaturated carbocyclic or

het erocyclic ring having fromO to 4 N, O and/or S atons 10 which is
nonosubstituted or disubstituted b =N-CN, =N-NO02, =NOR3,
=NCOR3, =NCE&&R3 o i&\ldﬁ@gz]&nd[c(ﬁak]nf\lﬂ t,h&(ﬁbm%e {REROskBser t ut ed,

di substituted or tn@?@ 5tgﬂted by R3, Hal, A -[C(R4)21,-Ar,
_[C(R4)2]"- Het, - i‘&( €ycl oal kyl , OR3, N(R3)2, N2, CN. COORS,

CON(R3) 2, NRBCOA, (ﬁﬁ S(OnA A
unbﬁanz:hed or brancﬁ@@?@havﬂ"ﬁ@@@@b Jﬁqg?ﬁ[wé%l CI(‘I Z)ze or It\?vo
CH2 groups may be reﬂﬂ(&f}aﬁN [(IXR?}z]nS %CRflﬁg]n(X@ Eﬁ)@]’nqr by - CH=CH groups

and/or®in addition 1- )) ace Ar i s phenyl, naphthyl
or b pheny| . each ol hCOICHR DM et 4GHR 0 P ONfRSst | £ ut od.

CN(R) 2. NRsoon,  NRIHIPIEPe e Ak, EE B A 2. S(O A, <1 O(RA) 2]
Wi oh 5 Unsubst LUt e e on e e a7 Shoet | Lut ed
by Hal, A 30 OR4, OR(RISIOCKIR: r:r@ha@@gﬁmm Oani(4N) © amdifocBgtoms
10 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 trisubsti-
tuted by R®, Hal, A, {C(R*)21,-Ar, {C(R*):lHet, {C(R*):]-
15 cycloalkyl, OR®, N(R%), NO,, CN, COOR®, CON(R?),, NR*COA,
NR’CON(R®),, NR’SO,A COR®, SO,NR® andior S(O)A,
A is unbranched or branched alkyl having 1-10 carbon atoms in
which one or two CH; groups may be replaced by O or S atoms
20 andfor by -CH=CH- groups and/or in addition 1-7 H atoms may
be repiaced by F,
Ar is phenyl, naphthyl or biphenyl, each of which is unsubstituted
or monosubstituted, disubstituted or trisubstituted by Hal, A,
95 OR® N(R%),, NO,, CN, COOR® CON(R®),, NR’COA,
NRCON(R®),, NR’SO,A, COR®, SO:N(R>),, S(O)A,
4C({RH2}-COOR? or -OjC(R*),},-COOR?,
Ar' is phenyl, naphthyl or biphenyl, each of which is unsubstituted

or monosubstituted, disubstituted or trisubstituted by Hal, A,

30 4 4 4 4 4
OR? N(R%,, NO,, CN, COOR*, CON(R"),, NR*COA,
NR*CON(R"),, NR*SO,A, COR?, SON(R*Y),, S(O)A,
[C(RM1:-COOR* or -O[C(R*)J,-COOR?,
Het is a monocyclic or bicyclic, saturated, unsaturated or aromatic
35

heterocyclic ring having from 1 to 4 N, O and/or S atoms which

may be unsubstituted or monosubstituted, disubstituted or



NRACON( R4) 2, NRASQRA, COR4, SO02N(R4)2, S(O,A, -[C(R4)2]"-000R4 or
-gJC(R4)2]a COOR4, Het is a nonocyclic or bicyclic, saturated, unsaturated
or aromati rocyclic ring having from1l to 4 N, ( at ons
whi ch &Beﬂ‘%ﬁ%dég}ﬁgtl tuted or nonosubstituted, di subst})&ﬁgﬁfﬂ%o%

2004/ 087646 PCTI EP2004/ 002350 -3 trisuBstituted by Hal, A -[C(R4)2j,~ Ar,
-[C(R4) 21, Het', -[C(R4)2j n- cycloal kyl, ORS, N(R3)2, NR3CON(R3)2, NO2, CN,
-[C(R4)2] R COORS, -[C(R4)21.-CON( R3)2 NR3COA, NR3S02A, COR3, 5 SO02NR3,

o A AR RNER) 1 ol PR U il E&%aiq 1to 4N

0 d/ S at wh t t s
di subst it ut ed by c;@%nﬂ?\”ﬁ%:ﬂ?ﬂﬁs NW%%‘S’)z PG Rt 2, oo,
CN, 10 COOR4, CON( R@@omRm )ﬂ}lRﬁOﬂNR?%)MR OBASMIRES OGBRCORS02NRA  and/ or

S(ONA, Hal is F, d, Br or 2, 1501is 1, 2 or 3, and
phar rrageuti cally usa%@eNBeﬁ @mﬂ@worswbaﬂﬂsoxygants and stereo- isoners

obj cct of 11 HA ng novel MEBRpbIRE Heitegsvurdbbr s alel of AERRC Darth cul ar
those which can be usserdgclié Hﬁg@fa@ﬁfq%moﬂtcpﬁ N, B ehear®homewhidh has been
found that the conpounds of the fornmu and salts thereof have very

val uabl e phar macol ogheglbeprsudstiiuéed anmanosubgditlitadbrediatipstitutad byarti cul ar,

they exhibit factor Xa-inhibiting pro [ and n therefare . be enployed
for copbating and pr@@ﬁpylﬂyﬂﬁﬂoﬁgoé_ﬁﬁéﬁ%ﬁjﬂi eggs!\'('gﬁéﬁ‘@@ %@ t hr onbosi s,
myocar dPal infarcti oBOGHE! BORESHEMNRICoA! AR'EBTRIRANR*SO,A, COR’,

SO,NR* and/or S(O).A,
Hal is F, Cl, Brorli,
n is0, 1or2,
15 0 is1,20r3,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

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

medicaments.

25 It has been found that the compounds of the formula | and salts thereof
have very valuable pharmacological properties and are well tolerated. In
particular, they exhibit factor Xa-inhibiting properties and can therefore be
employed for combating and preventing thromboembolic diseases, such

as thrombosis, myocardial infarction, arteriosclerosis, infltammation,

30
apoplexy, angina pectoris, restenosis after angioplasty and claudicatio
intermittens.
The compounds of the formula | according to the invention may further-
35

more be inhibitors of the coagulation factors factor Vlla, factor IXa and

thrombin in the blood coagulation cascade.



apopl exy, angina pectoris, restenosis after angioplasty and cl audicatio
intermttens. The conpounds of the formula | according to the invention may
further- 35 nore be inhibitors of the coagulation factors factor Vil a,
factor | X¥aH84%%7k%nbin in the bl ood coagul ation casc RGE/ERYIMZI 087646
PCT/ EP2004/ 002350 -4 Aronmatic -am di ne4derivatives having an antithronbotic
action are dis- closed, for exanple, in EP 0 540 051 B1, WD 98128269, WO
00/ 71508, 5 WO 00171511, WD 00171493, WO 00/71507, WD 00171509, WO

00/ 71512, WO 00/ 71515 and WO 00171516. Cyclic guanidines for the treatnent
of thronmboenbolic diseases are described, for exanple, in W 97/08165.

i schosed,  EPTERG AERAa Fria ] iawss ShufEhfimpaie Adion &re gEY activity are
N-[ (ani noi mnaemt fyrlexe 'éwb]&ﬁﬁd?ﬂ B OG0 o8/ 2B veP0bA b8, Xa

i nhi bitors are descri be n WO 96140679. O her carboxam de derivatives are
di scl %zed i MWOOOZ1 3809400/ /WDO30HY G TRBHT 500, MO QOird 808 di ne derivatives are

i scl oued | NADUEISHEIRD 0al3 SAA AV EOT & e G valis SupRgiNesfor 819 ect of
the Comoun%aﬁﬁgﬁfﬁlﬁtﬁﬂaJnGQeI%Bowﬁlse%Qé‘B &Heéﬁltﬁetog Px%% ‘?ﬁi%éq nt he inhibitory

action agal nst acC ease name factor Xa,

or to the IWUOb@BIIOI11\6@fAromaiWhe’téidcg@ﬁ@domﬁbmﬂs naohga@faa:torsx@mms factor
Vila, factor | Xa or throm bin act or is one of the proteases

i nvol ved i nbitagy @@Wﬁe@%@%@ dor exavople, tOALYLA(TIZ2. Babstiuted cat al yses
co t br1 RSt RRERD B b E R Rk TeRR 8 Rt et ary
CO“t ributi onsdiBithiar BRI CHBEAR VPN -oahetdT7o.

- Other carboxamide derivatives are disclosed in WO 02/48089 and WO

02157236, other pyrrolidine derivatives are described in WO 02/100830.

15
Further heterocyclic derivatives are disclosed in WO 03/045912.

The antithrombotic and anticoagulant effect of the compounds according
20 to the invention is attributed to the inhibitory action against activated
coagulation protease, known by the name factor Xa, or to the inhibition of
other activated serine proteases, such as factor Vlla, factor IXa or throm-
bin.
25
Factor Xa is one of the proteases involved in the complex process of blood
coagulation. Factor Xa catalyses the conversion of prothrombin into
thrombin. Thrombin cleaves fibrinogen into fibrin monomers, which, after
30 crosslinking, make an elementary contribution to thrombus formation. Acti-
vation of thrombin may resulf in the occurrence of thromboembolic dis-
eases. However, inhibition of thrombin may inhibit the fibrin formation
involved in thrombus formation.
The inhibition of thrombin can be measured, for example by the method of

35 G F. Cousins et al. in Circulation 1996, 94, 1705-1712.




vation of thronmbin may result in the occurrence of thronboenbolic dis-

eases. However, inhibition of thronmbin may inhibit the fibrin formation

i nvol ved in thronmbus formation. The inhibition of thronbin can be neasured,
for exanpVe0BYP4H0B®4et hod of 35 G F. Cousins et al. iRCIERSM/Q2ION 1996,
94, 1705-1712. WD 2004/087646 PCT/ EP2Q0%L002350 -5 Inhibition of factor Xa
can thus prevent the formation of thronbin. The conpounds of the fornula I
according to the invention and salts thereof engage in the bl ood

coagul ation process by inhibiting factor Xa and thus inhibit the formation
of t hr onbosdshibitioen dfrfacter Meocarothusgeeeenthebgrndiercoitpoembisr. according to the

i nvention d the neasur of the anticoaqul ant and a t| hrombotic
activity canlN%eCTHRP % eﬁw%'ﬁv’aﬁmﬁﬁia@ 1 f1s, Inveption anH o rret hods A

Thronbosi s e ranhae? 1 e Ry copbuRBBERBeesby intEHAO FRIE %5 70 o xa
can be_ neasuretthukdnhibit g fermiztiohhef thieinfitaskeef 15 T. Hara et at in Thronb.

Haenopstas. 1994, 71, 314-319. Coagul ation factor Vila initiates the
extrinsic part of the coagul ation cas- cade after binding to tissue factor

d trib t f Xa.
?Ehl g??l (r)ln 0 hq, Qh%dﬁg'ﬁ?ﬁ%#?{f}gé %hﬁ%ﬁ? ppHg8§ ggﬁ%rﬁ riﬂ]otcgl Vewa%gt rXaaand t hus
subsequent t4HOIMRI AeAQirERicn® Bf th@&wtidayghuédt%d%ntm%ot\é éc’ﬁvh% chhe
conpounds according to the invention and the neasurenent of
ant i coagul arbie determanteck by ma':tntmnabmmtmpmmwmeﬂmd:teﬂaunabw by

convent@onal in-vitro or, in-vivo nmet convent i onal d for the
measur ement Bethedds ldﬁﬁ?rtbti"?q dar examgle: BVJ\/HQ irgagR et A|. tb‘%c]m‘; 893’§xanpl e, by

H"F. Ronni %OaHthTOPfé&!ST%WnZ?H 255 Resear ch 1996, 84, 73-81. 30 Coagul ation

factor |Xa i's genérate c coagul ati on cascade

The inhibition of factor Xa can be measured, for example by the method of
1S T Haraetal. in Thromb. Haemostas. 1994, 71, 314-319.

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

cade after binding to tissue factor and contributes to the activation of fac-
20 tor X to give factor Xa. Inhibition of factor Vila thus prevents the formation

of factor Xa and thus subsequent thrombin formation.

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

and the measurement of the anticoagulant and antithrombotic activity can
25 be determined by conventional in-vitro or in-vivo methods. A conventional

method for the measurement of the inhibition of factor Vlla is described,

for example, by H. F. Ronning et al. in Thrombosis Research 1996, 84,

73-81.

30
Coagulation factor [Xa is generated in the intrinsic coagulation cascade
and is likewise involved in the activation of factor X to give factor Xa. Inhi-
bition of factor [Xa can therefore prevent the formation of factor Xa in a
different way.

35

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

and the measurement of the anticoagulant and antithrombotic activity can



and is likew se involved in the activation of factor X to give factor Xa.

I nhi- bition of factor | Xa can therefore prevent the formation of factor Xa
ina different way. 35 The inhibition of factor | Xa by the conpounds

accor di ng YO HM&STHGenti on and the neasurenent of the BnVERY 3%t and
antithronbotic activity can WO 20041087%46 PCTI EP2004/ 002350 be determ ned
by conventional in-vitro or in-vivo nethods. A suitable nethod is

descri bed, for exanple, by J. Chang et al. in Journal of Biologi- cal

Chem stry 1998, 273, 12089-12094. 5 The conpounds according to the invention
may f urt her ris detgEminssdoy epnveartienal savitrerfr infvivaumsthasds. Astiableli seases

Wia and tndrelfoas prarios. 16CEKMRE. BY JoErEReRl Al I B Bidhar cat oa by

T. Tani guchi @penkhhbl-R1b98pre JogobiAyed. Heal th Res. (2000), 41 (Ml ecul ar
Pat hogenesis of Pancreatic Cancer), 57-59. The publications |isted bel ow

describe an antitunmoural action of TF-VII and factor Xa inhibitors of
vari o types of turmour: 15 KM Donnelly et al. in Thronb. Haenost. 1998;
79: 1041- 104Whe cemppupgs apearding tg) thejinvention may fyrfareiore peaiserbies. 1221

1999):; B. ' A I : - 1998) ;
ﬁ/l E. ?Br onberlYéeg'té %zlti+7.3h| ‘ﬁft“Hﬂi“&ﬁ%q“ﬂ‘&é’%"é%as?%@ﬁt’%a%é" éiezn g%%é%%e( corrpéunds
of the formy aofreRAiBnRtREBh B¥EGe Afct6ETF ¢ 3ambt VASdndaheldeeRPn®sHtofi N human

and veterinary nmedicine, in particular for the treat- nment and prevention of
t hr onboenbol Vatiogisspees! cancsh has haendndested by T Tewguehdiand i nf arcti on,

arter ! o o8 Cembiia A HRR R 2o A M bitmogRbgRos! o after
of Pancreatic Cancer), 57-59.

The publications listed below describe an antitumoural action of TF-VII

and factor Xa inhibitors of various types of fumour:

15 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);
M.E. Bromberg et al. in Thromb. Haemost. 1999, 82: 88-92.

20
The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the treat-
ment and prevention of thromboembolic diseases, such as thrombosis,

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

30 The compounds according to the invention are also employed for the
treatment or prophylaxis of atherosclerotic diseases, such as coronary
arterial disease, cerebral arterial disease or peripheral arterial disease.
The compounds are also employed in combination with other thrombolytic
agents in myocardial infarction, furthermore for prophylaxis for reocclusion

35 after thrombolysis, percutaneous transluminal angioplasty (PTCA} and

coronary bypass operations.



t hronbosi s, pul nonary enbolism arterial thronbosis, nyocardial ischae- m a,
unst abl e angi na and strokes based on thronbosis. 30 The conpounds accordi ng
to the invention are also enployed for the treatnment or prophyl axis of

at her oscl et 30048768 ases, such as coronary arterial di SEAFE20EEPBH 5
arterial disease or peripheral arterial 7di sease. The conpounds are al so
enpl oyed in conbination with other thronbolytic agents in nyocardi al
infarction, furthernore for prophylaxis for reocclusion 35 after

t hronbol ysi s, percutaneous translum nal angi oplasty (PTCA) and coronary
bypass oper atihgeempaonaseerosiivg & theringpnion apd Rggermore paed donieunds

according to_the %nvg&ti n aBe.furthernDre u%eﬁpfor t he .evenﬁio of

"t hr ombosi sPIFYSRIER GLIPETOSHS 1 FUFRSPISer Tebar RS APECOF S nect i on
with artificipboftietabh vith hliibRe SReHR diShhadhddiglygrMpounds are further nore
used in the cleaning of catheters and nedical aids in patients in vivo, or

as ant i_coagullaatcenfpmundsearp fiedleevadre arsedfin thé atedning ebcatheteds enbler bl ood
productss in vitro. The conpounds according. to the invention are furthernore

used L or hdi s Bgghical @SR R eRts BV KR R ASANHGARIURANEE fordhe resvaliemf i but i on
t t ' : f
overd | he OB ol cREA3R008 pAMAOEAD! 108 RS RN

i nf | ammat or yidlireeias@stion aa3 idineamard Nséd f, disdibesdh altetie Bioctbedetrilgonpounds
according to the invention are furthernore used for the treatnent of

m grai ne (F. lipnaakesmrncial centribulieadawred theocowge @f thisdisepse ofn t he
treat md@ft of the diseases de§cri bﬁ%% th? (ﬁoa})our};g]ts a&cordi n | to 20 the
[ nvent ion ar ée%(%%"térﬁ)?%lﬂf&a 9 FeEgY A '6 OflY + 3 % Of F & m?%l |y
active compoygdsncisiiiy stasiis, SifMittonyididedsas, irdiking aRhARY Aiggen
‘act i-vat or " t-PA nodified t-PA’ streptokinase or’ urokinase. The conpounds
accordi ng todidbetésiventi on are adm nistered either at the sane tine as or 25
before or after the other substances nentioned.

15 The compounds accerding to the invention are furthermore used for the

treatment of migraine {(F Morales-Asin et al., Headache, 40, 2000, 45-47).

In the treatment of the diseases described, the compounds according to
20 the invention are also employed in combination with other thrombolytically

active compounds, such as, for exampie, with the "tissue plasminogen
activator” -PA, maodified t-PA, streptokinase or urckinase. The compounds

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

T og before or after the other substances mentioned.

Particular preference is given to simultaneous administration with aspirin
in order to prevent recurrence of the clot formation.
The compounds according to the invention are also used in combination

with blood platelet glycoprotein receptar (llb/llla) antagonists, which inhibit

30
blocd platelet aggregation.
The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula |

35

according to Claims 1-16 and pharmaceutically usable derivatives, sol-

vates, salts and sterecisomers thereof, characterised in that



Particul ar preference is given to sinultaneous adm nistration with aspirin
in order to prevent recurrence of the clot formation. The conpounds
according to the invention are also used in conbination 30 with bl ood

pl atel et gl \YOIPIIBEA receptor (I1blI11a) antagonists, wWREFEHPRHKIESE bl ood
pl atel et aggregation. The invention relages to the conpounds of the fornula
| and salts thereof and to a process for the preparation of conpounds of
the formula I 35 according to Clains 1-16 and pharnaceutical ly usabl e
derivatives, sol- vates, salts and stereoi sonmers thereof, characterised in
t hat WD 20041087646 PCTI EP2004/ 002350 -8 a) for the preparation of

conpounds of the forpula I in which Wi n is NH. a conmpound of the
Cormalaci Crobl'S R R blbrarafiod Bl dpedinds & finrniad RIS E % Y and T
are as defined i mpd ai Mg gngand Wis N, 20 is reacted with a conpound of the
formula Il D-N=C=OIIl in which 25 Dis as defined in daiml, or 30 b)
for the_preparati@n of iedMipounds of the formula | in which Xis

- [ O(R4) 2] " CONRB[ C(R4) 2) -,

a compound of the formula i

R2
10 E
R X—Y—T
W
|

i1

H
15 in which
R", R’ E, X, Y and T are as defined in Claim 1,
and Wis N,

1s reacted with a compound of the formula !

20
D-N=C=0 i
in which
’ 25 . L .
D is as defined in Claim 1,
or
30 b) for the preparation of compounds of the formula | in which
X is -[C(R*)1[\CONRIC(R";]o-,
a compound of the formula IV
35

HNR>JC(R*)]-Y-T WY



a conmpound of the formula IV 35 HNR3-[C(R4)7],-Y-T IV WD 20041087646

PCTI EP70041002350 -9 in which R3, n, Y and T are as defined in d ai ml is
reacted with a conpound of the formrula VRz ER * [C(R4é 1n-CO L

DGO in whiYRPMWE™E Br | or a free or reactively fun FF@RQP“W“%lfl ed
OH group, and 15 R, R2, R4, DO EE G Wand n are as defined in Claim1l, or
20 c) for the preparation of conpounds of the formula i in which Wis N, a
conmpound of the formula 11 25 ER2Z R- - X-Y-T \\\ Wfl i H 30 in which
R, R, E, X, Yand T are as defined in daiml, and Wis N, 35 is reacted
wi th a conpound of the fornmula VI WO 2004/ 087646 PCT/ EP2004/002350 -10

in which R®, n, Y and T are as defined in Claim 1,

is reacted with a compound of the formula V

‘E ;[C(Rﬂﬂ -CO-L

10 v
D— G““-o

in which

L is Cl, Br, | or a free or reactively functionally modified OH group, and
15 R’, R%4 R* D, E, G, W and n are as defined in Claim 1,

or

20 ¢) for the preparation of compounds of the formula | in which W is N,

a compound of the formula li

R2
25 E
R X—Y—T
W

H

20 in which
R', R’ E, X, Y and T are as defined in Claim 1,
and W is N,

35 is reacted with a compound of the formula Vi



DDGCOL VI inwhich Dand Gare as defined in daiml, and 5 Lis C, Br,
| or a free or reactively functionally nodified OH group, and/or a base or
acid of the fornula | is converted into one of its salts. 10 The invention
al so rel at esVORWMBTYHt i cal |y active forms (stereoi somer sPCTERO4/002350
enantionmers, the racemates, the diastereofters and the hydrates and sol -
vates of these conpounds. The term "sol vates of the conpounds” is taken to
mean adductions of inert solvent nolecules onto the conmpounds which 15 form
owing to their nutual attractive force. Solvates are, for exanple, nono- or
di hydrat es or al cohol ates. TR€G4EPth " phar naceut i cal Ml usabl e derivatives" is
taken to nean, for 20 exanple, the salts of the conpounds according to the

i nvention and so- called prodrug conpounds. The term "prodrug derivatives”

is taken to rre ﬁgﬁ@gﬁg% afe Lo eickiREdW Biai ’t’"“ér?d‘ have been nodified wth,

for exanpl e, or acyl groups, sugars 5 'or ol i gopeptides and which are
rapidly cl eavetj i nist@le Borlgama &eetop réactivelyhincliotalemodifieau@Hsgraapor ding to
the inveAtion. These al so include bi odegr adabl e pol yner derivatives of the
conpounds according to the invention, as described, for exanple, in Int. J.
Pharm_ 30 115 ngl?:s 67 (1995). The invention also relates to mxtures of the
conpounds of tﬁ Grmula | accor di ng to the invention, for exanple m xtures

of two di aster goyREDr deRf of BRABRhAIE INs ChAVEAsd mid ohe dFif salis3, 114, 105,
1: 10, 1:100 or 1:1000. 35 These are particularly preferably m xtures of

stereoi sonmeric conpounds. WO 20041087646 PCT1EP20041002350 -11 The
From t he or oup TEBHISRPAEISY reSlesiofs SEhB e bR o TS S eg RO eI Ie [
’ 4 ] bi_‘;-pi peri di gxbasibasl the racemates, the dlastereomers and the hydrates and sol-
A vates of these compounds. The term “solvates of the compounds” is taken
to mean adductions of inert solvent molecules onto the compounds which
15 form owing to their mutual attractive force. Solvates are, for example,

mono- or dihydrates or alcoholates.

The term “pharmaceutically usable derivatives” is taken to mean, for
20 examplie, the salts of the compounds according to the invention and so-
calied prodrug compounds.
The term “prodrug derivatives” is taken to mean compounds of the formula
| which have been modified with, for example, alkyl or acyl groups, sugars
25 or oligopeptides and which are rapidly cleaved in the organism io form the
active compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

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

35

These are particularly preferably mixtures of sterecisomeric compounds.



(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']bi pyridinyl -
yl)]-(2R 4 2“ ﬂ)y roxypyrrolidine-1, 2-di car boxam de,

1- N-[ (4- chl OYQpHa Wﬁ/ 2-N-[(3,4, 5,6-tetrahydro-2H [ 1, 4 JOVEAPHI%- 4- 1q
| 2R 4R 4-ethox y )- - ypyrrolidine-1;34di car boxam de,

N- (4- chl or ophenyl ) - (2R 4R) - 4- hydr oxy- 2- (4 pyridi n-4-yl pi perazi 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- 1- cHIBWGNIIEH Alss elftas 1a byrplidivasaexylic acid derivatives

N- (4-chl oroph é%;?&%%ﬁlme 5]_0[‘@ L(Qooxaﬁri‘gﬁphenyl ) pi per azi ne-1|-car

bonyl ] - 4- hydr oXypyrr ol di ne* N-(4-ch | orophenyl)-(2 R
4R) - 4- hyd roxy- 2-[4- hydr oxy- 4- (4 met hoxy- 20
phenyl ) pi peri di ne-|-carbonyl ] pyrrolidine-1-carboxam de

N- (4- chl or ophenyl )t~ Nﬂ@ﬁh}mﬂpfﬁwlﬂi&blﬂ(‘( anpipyl-th, 4 lapigepidired-dzy He- 1-

N (- oh or opnddp IR ERPOBY RGeSt RAIERBERERIIR I - y1 ) pi per  di ne-1 - 25

b | )-4-hyd 2
BL T o B ey R RIS ooy 1P Sy 4

RII- pir aﬁ : ne- 1hQ&T]fﬁﬁRW%)‘ﬂ'gW?ﬁnghdlﬂg*ﬁﬂﬁiéfbﬂfﬁmmam de, sy

i por azi ?fe"? et Hohoih oA SN Eh et & i aoyr o111, 2 Bipyridiryl-4-
1-N-[ (4-&hl t 4- hol i n- 4-yl
sonA 175 tor TR ratlelanldidhe A amgaghigy) o mocpnotin- 4y
1-N-[(4-chl or opheryd 4Jch23rbbbér2y!}itm>4R)4¢ ﬁ?drl@:h912-(41g§1nd'hm9iﬁwérhzine-1—
(2R 4R) - 4- hydroxgpyrrol i di ne-1, 2-di car boxam d

1- N-[ (4- chl or o} QWI)HWIZJIIN&WE(ZLMWIdBn 4-yl - 2- propoxyphenyl )]

2R, 4R) - 4- hydr ox rro di ne-1, bpoxam de, 004/ 087646
I(DCT/ EP)200 4/ %0235% ﬂfh'lorophenylf(ﬂ# 4?{) -'-P ﬁydroxy—fz EQQQZ methoxyphenyl)-

15 piperazine-1-carbonyllpyrrolidine-1-carboxamide,
N-(4-chiorophenyl}-(2R,4R)-2-[4-(4-fluorophenyl)piperazine-1-car-
bonyi]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chloropheny)-(2R,4R)-4-hydroxy-2-[4-hydroxy-4-(4-methoxy-
20 phenyl)piperidine-1-carbonyl]pyrrolidine-1i-carboxamide,
N-(4-chiorophenyi)-(2R,4R)-4-hydroxy-2-(4-pyridin-2-ylpiperazine-1-
carbonyl)pyrrolidine-1-carboxamide,
N-(4-chloropheny)-(2R,4R)-2-[4-{4-ethylpiperazin-1-yl)piperidine-1-
25 carbonyl}-4-hydroxypyrrolidine-1i-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-carbonyljpyrrolidine-1-carboxamide;,

%0 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,
35

1-N-{{4-chloropheny!)]-2-N-[(4-morpholin-4-yl-2-propoxyphenyl)}-
(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,



and pharmaceutical ly usabl e derivatives, solvates, salts and stereo- isoners
thereof, including mxtures thereof in all ratios. 5 The invention al so

rel ates to cycl opent anecarboxylic acid derivatives selected fromthe group
consi sting o zﬂll-? 7¢48- oxonor phol i n- 4-yl ) phenyl ] - (r ac) - 2- PETEE2W#P0233Gpheny|
)- 10 ureido]cycl opent anecar boxam de, N-[1 et hyl -4-(3-oxonor pho |

i n-4-yl)phenyl]-(rac)-2-[3-(4-ch | oro-

phenyl ) urei do] cycl opent anecar boxam de, and pharmaceutically usable
derivatives, solvates, salts and stereo 15 isoners thereof, including

m xtures thereof in all ratios. For all radicals which occur nore than once,

such as, for exa th s.are ind end one anot her. 20
Above and bel o ‘ETBh%"PQ%?‘EQ%bYHPQ@% ?Fg’ lygs,t%olveég BEI tereq- Rl and Rz
are as defi nedisdpges tﬁé?féoif bR mixHitbE BSerBSPIESPlatiost at ed otherwise. 25 A
is alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5, 6, 7,

8, 9 or 10 carbon atons. Ais preferably nethyl furthernDre ethyI propyl

isopropy but¥l i sobutyl, e‘\c butyl or tert- butgzl( furt herm)re al so
pentyl, 1- ginventienialse iRlsles te cyciopfntﬁrtﬂcagb Vi Retchgerivas W?ﬁ
l-ethylpropyl t hyl pentyl, 1,1-, 1,2-, 1, 3-,
2,2-, 2,3-or 3 %&&%@%}1 r{]hﬂ? Er‘%"ﬁ &18[&5”9 ilﬁﬂ(it hyl butyl, 1 -et hyI -1
-nethylpropyl 1-et hyl - 2- nethyl propyl 1,1,2- or 1,2,2-trimethyl propyl,
furthernore preferably, for exanﬁq trrfluororrethé Ais very
particularly pref eNd#Hp-anoryarphel ﬁgylmhemylls‘raoﬁ B CBIOC@FPWI)SS at ons,

pref erablt§ net i sopropyl, butyl, isobutyl, sec-butyl, WO
20041087646 PceisBydpr bRt bpsa R i butyl, pentyl, hexyl,
tri fi uor onet hyi , pROBah&WY-29BMonWrpholin-4- 3FIfﬂﬁén&rﬂf(Pac)f’Z-[BlttL-chloro-
phenyljureido]cyclopentanecarboxamide,
and pharmaceuticaily usabie derivatives, solvales, salts and stereo-

15 isomers thereof, including mixtures thereof in all ratios.

For all radicals which occur more than once, such as, for example, A, their
meanings are independent of one another.

20
Above and below, the radicals or parameters D, E, G, W, X, Y, T, R' and

R? are as defined under the formula |, unless expressly stated otherwise.

25 A'is alkyl, is unbranched (linear) or branched, and has 1,2, 3,4, 5,6, 7, 8,
9 or 10 carbon atoms. A is preferably methyl, furthermore ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore aiso pentyl,
1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethyipropyl, 1-ethylpropyl,
hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3~ 2,2- 2,3- or 3,3-di-

% methyibutyl, 1- or 2-ethylbutyl, f-ethyi-1-methylpropyl, 1-ethyl-2-methyl-
propyl, 1,1,2- or 1,2 2-trimethylpropyl, furthermore preferably, for example,
trifluoromethyl.

A is very particularly preferably alkyl having 1, 2, 3, 4, 5 or 6 carbon

35

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



5 Cycloal kyl is preferably cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cycloheptyl. Alkylene is preferably nethyl ene, ethylene, propylene,
butyl ene, pentyl ene_ or hexylene, furthernore branched al kyl ene. 10 R and
R2 are each, WOrlH® ent |y of one another, preferably for PEXERAH0A00235) —o
COORS, OH, OA, NH2, alkyl having 1, 2, 3,13; 5 or 6 carbon atons, N3,

et hynyl, vinyl, allyloxy, NHCOA NHS02A, OCH2COOA or OCH2COOH. 15 R is
preferably H, =0, COOR3, such as, for exanple, COOA, OH OA, NHzZ, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atonms, N3, ethynyl, vinyl, allyl- oxy,
_O0OR3, such atert-pulyl.deny Bexyieinfiyipeametbnl psxiafiuaseshyl autA . blifluorer

exanpl e, acetagmﬁi, or NHSO02A, such as, for exanple, nethylsul fonyl- 20

am no; OCH2 ,y'uch as, for exanple, OCH2COOCH3; or OCH2COOH. R2 is
preferably H =0, OH, OA such as, for exanple, nethoxy, or alkyl having 1,
2, 3, 4, 5 o0or 6 carbon atons. 25 In a further preferred enbodinent, R is H,
=0, COOR;, O+ Cgeloaliybis prisksrablyasyalopropyl2 cydpbdtyi, Bystopentyt asysteheaybas, N3,
et hynyl, “vinyl, all I0f<y, - OCOR3, NHCOA, NHSQ2A, 30 H C=C- CHr,

CH3- C=C- CH2- 0- FY@@%Eﬁi-m(w-mzm, - 0- CHr CH(OH) - CH2NH2,

-OG%Z-G%(G—D-%J@'- ﬁpg;@ggﬁq;gt r@cgg,%g% S e | kyl
having 1, 2, 3, 4, ergr carbon a (r)em;;’ t ,idjggj!lgg?ﬁ%t?gegggpgﬁtﬁé%%red
het erocycli c r bnbehldenadgufthermdret randhéd afidiiene. 0 at ons, whi ch may be

unsubstituted or nonosubstituted or 35 disubstituted by carbonyl oxygen,
Hal , A, OH, NH2, NO2, CN, COCA or CONH2. WD 20041087646 PCT/ EP20041002350

e e Aot her RERE Kk S0 enR; of 88NN pdiBidony A Hafiple

H, =0, COOR®, OH, OA, NH,, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
N, ethynyi, vinyl, allyloxy, NHCOA, NHSO,A, OCH,COOA or OCH,COOH.

15 R' is preferably H, =O, COOR?, such as, for example, COOA, OH, OA,
NH,, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, N3, ethynyl, vinyl, allyl-
oxy, -OCOR?, such as, for example, methylcarbonyloxy, NHCOA, such as,
for example, acetaming, or NHSO,A, such as, for example, methylsulfonyl-

20 amino; OCH,COOA, such as, for example, OCH,COOCH;; or
OCHCOOH.

R’ is preferably H, =0, OH, OA, such as, for example, methoxy, or alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms.

in a further preferred embodiment,

R is H, =0, COOR®, OH, OA, NH,, alkyi having 1, 2, 3, 4, 50r 6
carbon atoms, Ns, ethynyl, vinyl, ailyloxy, -OCOR®, NHCOA, NHSO,A,
H-C=C-CH;-, CH;-C=C-CH,-0-, -O-CH»-CH(OH)-CH,0OH, -O-CH,-CH(OH)-
CH;NH;, -O-CH,-CH(OH)-CH Het', OCH,COOCH; or OCH,COOH;

R? is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,

Hef' is a saturated 3-6-membered heterocyclic ring having from 1 to

30

3 N and/ar O atoms, which may be unsubstituted or monosubstituted or
disubstituted by carbonyl oxygen, Hal, A, OH, NH,, NO,, CN, COOA or
CONH..

35



5 CH20H, -O CH2-CH(OH) - CH2NH2, -O CH2-CH(OH) - CH2Het', OCH2COOCH3 or

OCH2COOH, R2 is H A or OR Het' is a saturated 3-6-nenbered heterocyclic

ring having from1l1l to 3 N and/or 0 atons, which may be unsubstituted or

m)nosubstlt or disubstituted by carbonyl oxygen, Hal. A OH NH2,
C&ﬁggor“}o . In a further preferred enbodi mentC/EB20RH0G2350

et hynyl , vinyl, allyloxy, CH3-C=C CH2-0-,14--0-CH2- CH(OH)- CH2QH,

- 0- CH2- CH( OH) - CH2NH2, - O CHz-CH(OH) - CH2Het', OCH2000CH3 or OCH2COOH, R2 is

H Aor OH 20 Het' is a saturated 3-6-nmenbered heterocyclic ring having

froml1l to 3 N and/or 0O atons, which may be unsubstituted or nonosubstituted

or disubstituted by carbonyl oxygen. Het' in this connection is very

particularly Hheg’ﬁ dye@fféc%hﬁgﬂﬁn?rﬂ' peridine 25 or oxazolidine, each of

whi ch is unsubsti nonosu uted by car- bonyl oxygen. R and R2

together are akternasiete) lamfayl anm@mﬂgece@ CHEIme YOL G H,-OH(CH)-
heterocyclic ring hawgglﬁ romO and/or S atons which i's spiro-
y-

cyclically or bicyclGd %ﬂgﬁl'l((@hg&b'zlildﬁz tQeCHCH(OY)-Cyktieth The 3- to
6- menbered car bocycl 5 h ic ring here is, for exanple,
phenyl, cycl opropyl é@ljlo{:'gtg%a? Orsta?ﬁg%@ﬁ'tyl , cycl ohexyl, pyridyl,
i mdazolyl, pigeridijgy pr dB-di oxol anyi. WD 20041087646 PCT/ EP20041002350
-15 Rl and R2 together are in particular a 3- to 6-nmenbered carbocyclic ring
whi ch is spirddgt]i dalal satbratetd3-G-meanisergd (heterotycliicwing yavieg frathe ©-3t o
6- menber ed carbocyclic rin
y f{l and}orgb atoms, which may be unsubstituted or monosubstituted
0 . .
! or disubstituted by carbonyl oxygen, Hal, A, OH, NH;, NO,, CN,

COOA or CONH..

In a further preferred embodiment,
5 R is ethynyt, vinyl, allyloxy, CH3-C=C-CH,-O-, -O-CH,-CH{OH)-
CHQOH, -O'CHz-CH(OH)-CHzNHQ, -O-CHQ-CH(OH)-CHQHet',

OCH,COOCH; or OCH,COOH,
R? is H, A or OH,
20 Het'  is a saturated 3-6-membered heterocyclic ring having from 1 to 3

N and/or O atoms, which may be unsubstituted or monosubstituted
or disubstituted by carbonyl oxygen.
Het' in this connection is very particularly preferably pyrrolidine, piperidine
25 or oxazolidine, each of which is unsubstituted or monosubstituted by car-

bonyl oxygen.

R' and R together are alternatively a 3- to 6-membered carbocyclic or

heterocyclic ring having from 0 to 3 N, O and/or S atoms which is spiro-

30
cyclically or bicyclically bonded (fused) to the
( > ring system. The 3- {0 6-membered carbocyclic or
35 heterocyclic ring here is, for example, phenyl, cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, pyridyl, imidazolyl, piperidinyl or 1,3-dioxolany!.



here is preferably cycl opropyl, cyclobutyl, cyclopentyl or cyclohexyl. R3 is
preferably H or A, furthernore also phenyl, benzyl or [C(R4)2] X00A, 10 such
as, for exa Ie CH2COOCH3. R4 is preferably H or A ver){:' g_artlcul arly
preferably WO20RE5646c0r3 and COR4 are, for exanpl e, GT/ERRHHA/00238
(acyl) is preferably acetyl, propionyl,-thethernore aI so butyryl, pen- 15
tanoyl, hexanoyl or, for exarrpl e, benzoyl. Hal is preferably F, CI or Br,
but alternatively I. Ar is, for exanple, phenyl, o-, m or p-tolyl, c-, m
or p-ethyl phenyl, o-, m 20 or p-propyl phenyl, o-, m or p-isopropyl phenyl,
o-, m or p-tert-butylphenyl, o-, m or p- hydroxyphenyl o-, m or

p- ni trophenyl 51Q n henyl no) phenyl ,
o-, m or p- (ﬁ-mdr’g}@%feﬂ‘geraéfgﬂ'ﬁgﬁaﬁ%%e%%w%me'ﬁbe%"ro( r§‘§ %ﬁar henyl ,
0-, M Or P- MRS cllc%'ﬁy%ond@tit@"th@ et hoxyphenyl, o-, m or

p- et hoxycar bonyl phenyl 0-, m or p-(N Ndinethylam no)phenyl o-, m or

p- (N, N-di net hyl a bonyl) phenyl , o- m or p-(N-ethylam no)phenyl, o-,
m or p(N, N-diet CI a@no) riph epsiem. d'he mtocﬁ—nmnhtberedcminmwcjic:MMQ m or

p- br onophenyl , -chl or ophenyl, o-, m or

p- (et hyl sulfonamd phenyl o-, m or p (rret hyi 30 sulfonyl)phenyl o-, m
or p-phenoxyphenyl, further preferably 3, 4- or
3,5-difl uoropﬁs Is prefeyably,cyelopropy, cy@ofeutyl @y&lop@ﬂtséoswqpbﬁmfopheny|

: g di ﬁl t4r opheny? p?egggabigl-ﬁ%r ﬁrfgﬁhé{rﬂg%gl@%%wg’be%g ?I’orﬁbéﬁl )G]Fgghenyl

m no-14- chl epeh aSZfoar@xgmp% C(Dle[E@OCI% am no- 4-chl oro-, 2-am no-5- chI oro-
r 2-am no-6-chl orophenyl, 2-nitro-4-N, N-di met hyl am no- or WD 20041087646

2
2
3-
o]
PCTI EE P200416338Beeferatty bl o A,rwmmrhwtdarrhwmfe@ahlmbbhenw
2, 3- di am noph 2,3, 6- 5 tichl orophenyl,
2,4,6-trimet h%’%héﬁ?é aﬁﬁré‘aé Qf)é fgr ?)X%IFE"?% %ﬁéngbp‘ p- | odophenyl ,
3, 6-di chl or o- ' ,%?% -
2-f 1l uoro-4-br gC %P?@?!’eg?ﬁﬂl* §g§ Ti)- g?%ngpﬁeny , (¢ also butyryl, pen
15 tanoyl, hexanoyl or, for example, benzoy!.

Hal is preferably F, Ci or Br, but alternatively I.

Ar is, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, 0-, m-
20 or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl,
0-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-amino-
phenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methylamino-
carbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxyphenyi,
o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyi, o-, m- or
p-(N,N-dimethylamino)phenyi, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-flucrophenyl, o-, m- or p-bromophenyl, o-, m- or
p-chiorophenyl, o-, m- or p-(methylsulfonamideo)phenyl, o-, m- or p-{(methyl-
30 sulfonyl)phenyl, o-, m- or p-phenoxyphenyl, further preferably 2,3-, 2,4-,
2,5- 2,6~ 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5, 2,6-, 3,4- or 3,5~
dichlorophenyl, 2,3-, 2,4-, 2,5, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or
2 5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl,
35 3-amino-4-chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-

chlaro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or



br ono- 6- net hoxyphenyl , 3-chl or o- 6- net hoxyphenyl, 3-chl oro-4-acet -

am dophenyl, 3-fluoro-4- nethoxyphenyl 3-am no- 6- net hyl phenyl

3-chl oro-4- acetan1dopheny| or 2,5- dlnethyl 4-chl orophenyl. 10 Ar is

pref erably, WQrMWAP&IoHt e, phenyl whi ch is unsubstituted orPGIERR2SIMYRZIS ¢ ut ed,

di substituted or trisubstituted by Hal, -A5-OR2, OR3, S02A, COOR2 or CN. Ar

Is particularly preferably, for exanple, phenyl whi ch is unsubstituted or

15 nonosubstituted or disubstituted by Hal, A A, phenoxy, SQ2A, S02NH2,

COOR2 or CN, such as, for exanple, phen - met hyl sul f onyl pheny
|r8§%éﬂ

3 am nosulhf only'c} PN, prmﬁihxlgmrﬂ@phe YQ %d!@nmphﬁnm ,,,53 4210 o
2 Lri 1 uor oneth Syt d S e HeRRERIN S et e B ReA A 2 R RS heny

4- et hoxycar bO@BM‘@ﬂMﬂO h@ﬁ?lh%baab@&ﬂM'@@QﬂWhlor&aﬁQﬁm h@H?!”MthRfro 3-
am nocar bonyl phenyl . Ar is very particularly preferab Iy unslbstituted

phenyl , 4 chl cn’rtlrpbphghylpﬂ-ﬂ@ﬁo%—lummqpmmyf AniHdifhuemgi4- bl(énncmhmryﬂ |3:u| arly

B;?I .e<rzﬁ| ary| 3(,0'429@;@@%%2;?1 ygf chierg- @r@@%pﬁe% & CBl%M—%@ty

| oal kyl , 4- phenyl
wnieh i s unsuisrfEpRie, Sl S bhy i SEninB e R Mo o) P on "
F, COOCH3, COGﬂchmhf-aoa@etammvhmgacﬁmsydnmeftwlmelﬁlwmeaiyso pyridi nediyl,

preferably pyridine-2,5-diyi, piperidinediyl or cyclo WD 20041087646
PCTI EP20041 002350 - 17- hexylene. Y is in particular pyridinediyl,

pi per | 012 vl exCLABGHY! £02 o By P IS, ERFion LA b S BRHS HohBL S
T tuted, disubstituted or trisubstituted by Hal, A, OR?, OR®, S0O,A, COOR? or
CN.
Ar is particularly preferably, for example, phenyl which is unsubstituted or

15 monosubstituted or disubstituted by Hal, A, OA, phenoxy, SO.A, SO,NH,,
COOR? or CN, such as, for exampie, phenyl, 2-methylsulfonyiphenyl,
2-aminosulfonylphenyl, phenoxyphenyl, 2-, 3- or 4-chlorophenyl, 3,4-
dichlorophenyl, 4-methylphenyl, 4-bromophenyl, 3-fluoro-4-methoxy-

20 phenyl, 4-trifluoromethoxyphenyl, 4-ethoxyphenyl, 2-methoxyphenyl, 3-
cyanophenyt, 4-ethoxycarbonylphenyl, methoxycarbonyiphenyt, carboxy-
phenyl or aminacarbonylphenyl.

Ar is very particularly preferably unsubstituted phenyl, 4-chlorophenyl or

25 2-methylsulfonylphenyl.

G is particularly preferably (CHz),, (CHz2),NH-, -CH=CH- or

-CH=CH-CH=CH-.
30
X is particularly preferably -CONH- or -CON(CH,COOA)-.
Y is preferably cycloalkylene, Het-diyl or Ar-diyl, particularly preferably
1,4-phenylene which is unsubstituted or monosubstituted or disubstituted
35

by A, QA, CI, F, COOCH;, COOH, phenoxy or aminocarbonyl, furthermore
also pyridinediyl, preferably pyridine-2,5-diyl, piperidinediyl or cyclo-



5 COOCH3, COON, phenoxy or am nocarbonyl. Het is, for exanple, 2- or
3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2- 4- or 5-imdazolyl,
1-, 3- - or 5-pyrazol yI 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazol yI

2- - or 5- - or 5-isothiazolyl, 2-, 3- 0

2-, 4- ‘&Séﬁ‘é&ﬁgﬁfdl nyI furthernore preferabl y 1 2, lg%“?ﬁ%ﬁ'&g@é:@ -4-
or -5- yI 1,2, trlazol 1-, -3- or -5-yl17-1- or 5- tetrazolyl

1,2, 3- oxadi azoI - or -5-yl, 1,2, 4-oxadiazol-3- or -5-yl, 1,

3, 4-thi adi azol - 2- or -5-yl, 1, 2,4-thiadiazol-3- or -5-yl,

1, 2, 3- th| adi azh;e - or - 5- yI 3- or 4-pyridazinyl, pyrazi nyl, 1-, 2-, 3-, 15
4- 5- - or VRIS 4~ or 5-isoindolyl, 1-, 2-, 4- or 5-benzim dazolyl,

1-, zol yI
> 45 %‘Sﬁeﬁﬁen@" BRABLEAT Highraicea] WC@’heX?fe*?@beﬁa”W%ﬁ% yi, o
4-, 5-, 6- or wﬁcheﬁanstﬁtﬁmltﬁédlqumoﬁbsutﬁiltut@d o distibtnired b} A3-OXagdi, #ol yI
2-, , -, 20 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or

8- |squ|€oI yI C@OCH&; CGOH, @henaxy@ramcaﬂaﬁin@winw 2-, 4-, 5-, 6-, 7- or
8- qui naz I|nyI 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or

8- 2H- benzo- 1, 4- oxazi nyl, furthernore preferably 1, 3-benzo- di oxol 5 yl,

1, 4- benzodi oxaqer &: ﬁdrexgmblé)’ -zt adl a7 Qlthi%hypr‘l - D= c¥r13-?§/rro
2,1, 3-benzoxadi azol -5-yl'. ' The heterocyclic radicals may al S0 be partlally or

ful |y hydrogenétardb- |mt|eletolwari -1 B4~ aF Sepyrazolyhi2- e&-asmp%exaaalgl- &3 haymro 2-, -3-,
- 4- -5-f . 5-f d 2-

3 fﬁﬁyu L Srisapas 2y Orsl gz sith iy 4 6 5HOGEIN) Ghy B oF @ﬁ%a?é -
o 541_0 yrligl‘f‘oafl}rﬂef Bl d.@hf’f#rﬁfeﬁjﬁﬁelfé)péeferab?y12§h~dazo‘i1 -0l gp-gyrrolyl,

2, 3-di hydr o- 1-y|, 1. 2:4-tridkrol-1= 43 oF 5§+ nyroaz:'pﬂeyﬂazotyetf aiatdmmaéom -G--50/1,
-4-pyrazolyl, 1, 4-di hydro-1-, -2-, -3- or -4- I dy 1,2,3,4-tetra- hydro-1

., -2-, -3%, -h2,4-ozadigrol-%- ny-ﬁr)d,y1 3, 4rthiadiazo @rr-54ylp|1 ;i?e111tianiad5azol-§ 3- or
35 aror ool o o PGSl - B 00, o oPH Gy AR 7. o
hexahydros1-, 425~, 6-%r RIndd61 280478 3k ifICT L ER2Q04f 8Q235tidai8ivi, 1-
3-, 4-, 5-, 8- or 7-benzapyrazolyl, 2-, 4-, 5-, 8- or 7-benzoxazolyl, 3-, 4-, 5-,
6- or 7-benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5- 6,
20 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or
8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or B-quinoxalinyt, 2~ 3-,
5-, 8-, 7- or 8-2H-benzo-1,4-oxazinyl, furthermaore preferably 1,3-benzo-
dioxol-5-y!, 1,4-benzodioxane-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or
25 2,1,3-benzoxadiazol-5-yl.
The heterocyclic radicals may also be partially or fully hydrogenated.
Het can thus also be, for example, 2, 3-dihydro-2-, -3-, -4- ar -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-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-

%0 dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2~ or 3-pyrrolidinyl, tetrahydro-1-,
-2- or -4-imidazolyl, 2, 3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-
1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or ~4-pyridyl, 1,2,3,4-tetra-
hydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
35

4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxaneyl, 1,3-dioxane-
2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or



-5-pyrimdinyl, 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 -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or
8- 3, 4-di hydpo- 2H benzo- 1, 4- oxazi nyI 5 furtherm)re pref er
2, 3- met hyl eﬁ&ﬁ 8§(gﬁ§ﬁ‘gnyl 3, 4- met hyl enedi oxy- phenyl bt ek20n4nzsse

2, 3- et hyl enedi oxyphenyl, 3, 4-et hyl enedi-ok§phenyl, 3, 4-(d| fluoro-

met hyl enedi oxy) phenyl , 2,3-dihydrobenzofuran-5- or -6-yl, 2, 3-(2-o0xo-

met hyl enedi oxy) phenyl or alternatively 3, 4-di hydro-2H 1, 5- benzodi oxepi n- 6-
or -7-yl, furthernor ferably 2, 3-di hydrobenzofuranyl or 2, 3- d| hydro- 10
2- oxof ur anyl . fl‘-'I@V”mI“g“ f1e4 P‘Pﬁﬁﬁ‘z‘@%aﬁ'@ 24 tgiraavd@ ?ur@'d 3‘2 or

3-thienyl, 1- 5. _60r7 &'%Yéﬂﬂ 0%34?%&3@5{#8 ______ ﬁ _____ - 7 -%r’ - or

5-pyrazolyl, 2= 24: or ‘| soxazolyl ’2- - or

5-thiazolyl, 3ischuirdlyl52i 9, ShlﬁaZDJdHSS?A%dlI’@dr@le-ﬂb@Nid d)d-oxéizmym 5- or
6- pyrim di nyI furthernore preferably 1,2,3-triazol-1-, -4- or - -yI

1, 2, 4- t i azol furthermgre prefembly 2, 3methylesedioxyphany 3, 4Mmethglaneditiaz ol - 4- or

S 2 SR ety e et B A MRS PR P Plap et
4-pyridazinyl méibfylé_ﬁé@iﬁky)&!ﬂenyIZQ :3-dihy ?r'%ofur%n—@—gqrzﬁ ﬁ,dﬂl’si}"z%)f’d— or

5-isoi ndol yl, 5= benzi m - or 7-benzo-

pyrazol yl, 2- mahyleﬁedloﬁy)menyl-dnemmmammyt?, 4—8rhydﬁe—2l—54 5-]ﬁenmdioxep|n-
7- ben2|soxazolyl or 7-benzot hi azoly 6- or
7- benzi sot hi a@oP{]r -yh_furtrgermorg pr ekfablmaﬁ dﬂ"mfgb%&%ﬁi-‘@i‘(ﬂ 9[2 32d'hY§E°‘ 4-, 5-,

6-, 7- dP 8-qui 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-,
6-, 7- or 8- c? %Mﬂa’n 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui'noxal i nyl, 2-, 3- 5-, 6-, 7- or 8-2H benzo-1,4 30 oxazinyl,
furthernnre preferabl 1, 3-benzodi oxol -5-yl, 1, 4-benzodi oxane- 6-yl,

2,1, 3- benzot hitgdliiapee erably,for exgmpls, 220133fumdn20&@a1ﬂa@0w5 )2-.0rThe

neter ocyCll o LRy Ra0URREIal U U Y brgheRycgaaked, b cen
G e FoE, oMbk Ao gt e,
-3-, -4- or -THipyolybi2y 3- cﬁzﬁpglndjyldmﬂ 5, or- @-pyrirddinyk, furtermdsepyrrol yl, 1-,
2 or 3-pyrr Olplrg#epgblly 1t2e:t3rtﬁgz¥cﬂr1—_ 4-or ~5-yl, 1,2 4-triazol-1-, -3- or -5-yl, 1- or
5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-
20 thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3~ or -5-yi, 1,2, 3-thiadiazol-4- or -5-
yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or
5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- aor 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazolyl,
o5 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benziscthiazolyl, 4-, 5-,
6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 8-, 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 8-, 7- or 8-2H-benzo-1,4-

oxazinyl, furthermore preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxane-

%0 6-yl, 2,1,3-benzaothiadiazol-4- or -5-y| or 2,1,3-benzoxadiazol-5-yl.
The heterocyclic radicals may also be partially or fully hydrogenated.
Het' can thus also be, for example, 2,3-dihydro-2-, -3-, -4- or -b-furyl, 2,5-
dihydro-2-, -3-, -4- or -5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl,
35

tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-
dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-,



WO 2004/ 087646 PCT/ FP20041002350 -19 -2- or -4-imdazolyl, 2,3-dihydro-I-,
-2-, -3-, -4- or -5-pyrazolyl, tetrahydro- 1-, -3- or -4-pyrazolyl,

1, 4-di hydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetra- hydro-I1-, -2-, -3-,
-4-, -5- oWOWIHRTSMy| , 1-, 2-, 3- or 4-piperidinyl, 2-PCIEPZ4462350

4-nmor phol i nyl, tetrahydro-2-, -3- or -44gyranyl, 1,4-dioxaneyl, 1, 3-dioxane-

2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-I-, -2-,
-4- or -5-pyrimdinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-,
-3-, -4-, -5-, -6-, -7- or -8-quinofyl, 1,2, 3,4-tetrahydro-I-, -2-, -3-,

843 4- g_— ] 86-2-1201‘7-34611'(1821{8&21 gé’qdi_'l‘lrjdlrwn;i —2;,,—33-—,4— BF ;S-er,az]?lyl,dsltrahydro-
-9, 4-dl nydr Q- enzo- 1, 4- 0xXxazl rthernore
2, 3-net hyl eng('ji'5;QBh‘éﬂyqqzoy?ﬁﬁMﬁW@ﬁg‘dF%‘xyg‘ ?fh‘é‘erff,%ﬁ 23 4 etra-

2, 3- et hyl enedj henyl s 344-€t —'-ﬂﬁﬁjd. xyphenyl 3~ hnlicht I Q-

met hyl enedi oﬁg?ﬁghy?,’ % S?di y@r)r/c?el;e zc}?’u?/ag-’g ogr@p@)_egllﬁ?rwﬁ,‘gl ?Z%XO-

met hyl enedi odypipdmyihylo teted Hyelrardt | \Beloy -B-pgrahivihytdadi@khrieyh-herdiodirexepi n 15
6- or fﬁ-yl, furthernore preferably 2, 3-di hydrobenzofuranyl or 2, 3-di hydro-
2- oxof ur any| 2~T4r 8T pr-¥t Sexahydra- o ndcSictirRyrisiazEive agxabydesd urdt. ef- oF

unsaturated h 0 ycd i ] in t djor,0 atops which is
monosubst i tut’%&’%ﬁ“d'ﬁﬂsEbg"iq(}u:{"é@)%@@d: g’:jS?Agtﬁény: "éfl\l,"?':li?'l\lﬁ 1 =NOR2,
=NCOR2, = =NCOXRZ%5. 017 =NOGQAneRY N2y 4 wetidisidrguie be rmngs uisst gt utzedy or

di substituted by Hal, Aor OQA] 25 1n a further enbodinent, T i's preferably,

for exanpl e, -@-isaguingyiper,idi b= B-; 7y0r, 8-3.4-nlihyepy-2tbbenio] ¥-pkazinyl,

2-im ndO Hpyridin-1-yl, 3-im_nonorpholin-4-yl, 4-imno-| Hpyridin-I-yl,

5 bl i nop BHIRTHIORe Pretpratiy 2 Sy gardnpaneny) 3 Agnemylenediiy:

2, 6=di i m nopi Zhy Sadbinn o [ PRy I i Ay 18- d.-3- 0Xxa-
Zoldi n-3-y| PRENF e dgNlenclicr Bhey Sk el Ricadiod oflony 3. 1A DE%, 6.

i M nopi per azimetfylghedioxZiphenio 2y3-Gityairstssnzoturani-5-dr--Blyl, I 3-E-oxar parti cul ar,
a nonocyclic, saturated or unsaturated heterocyclic rig 35 having 1 to 2 N
and/or 0 at ometaepadiokylpbesy@saliiernatvely S, 40divsse2H 1 &dbenzodioxepin-

15 6- or -7-yl, furthermore preferably 2,3-dihydrobenzofuranyi or 2,3-dihydro-
2-oxofuranyt.

T is preferably a monocyclic or bicyclic, saturated or unsaturated hetero-
20 cyclic ring having 1 to 2 N and/or O atoms which is monosubstituted or
disubstituted by =0, =S, =NR?, =N-CN, =N-NO,, =NOR?, =NCOR’,
=NCOOR? or =NOCOR? and may furthermore be monosubstituted or
disubstituted by Hal, A or OA.
25
in a further embodiment, T is preferably, for example, 2-iminopiperidin~1-
yl, 2-iminopyrrolidin-1-yl, 2-imino-1H-pyridin-1-yl, 3-iminomorpholin-4-yl,
4-imino-1H-pyridin-1-yl, 2,6-diiminopiperidin-1-yl, 2-iminopiperazin-1-y|,
30 2 ,6-diiminopiperazin-1-yl, 2, 5-diiminopyrrolidin-1-yl, 2-imino-1,3-oxa-
zolidin-3-yl, 3-imino-2H-pyridazin-2-yl, 2-iminoazepan-1-yl, 2-hydroxy-6-

iminopiperazin-1-yl or 2-methoxy-6-iminopiperazin-1-yl.

T is, in particular, a monocyclic, saturated or unsaturated heterocyclic ring

35 having 1 to 2 N and/or O atoms which is monosubstituted or disubstituted



WO 20041087646 PCT1EP20041002350 -20 by =0, =S or =NH and may furthernore
be nonosubstituted or disubstitu- ted by Hal, A and/or OA. 5 Tis

particul arl eferably pi peridin-1-yl, pyrrolldln 1-yl yridin-1-yl, nor-
phol i n- 4- yPy ﬁm 86 n-1-yl, 1,3- oxazol i di n- 3- yl, pyrldéinﬂﬂ?mymmmsg
pyrazin-1-yl, azepan-1-yl, 2-azabicchg®2.2.2joctan 2-yl, i1mdazolidinyl,

t hi azolyl or 1, 4- oxazepanyl, each of which is nnnosubstituted or

di substituted by =0 or =NH and where the radicals may al so be
nonosubstituted or disubstituted 10 by Hal, A and/or QA; very particular
preference i BYFQetS 0b —Bu-bandrmq)hf@armrmoga be manosubstitwechor disgbefiter abl y al so

2- 0X0- 3- et hoxy: 1 di 15 Dis preferably phenyl, thienyl,
pyridyl, furgﬁfalb Haiz’% PP é?/xrol yl or imda- zolyl, each of which is
nonosubstituted or di substl tuted by Hal, particularly preferably phenyl,
pyridyl, thienyl, fury] or imdazolyl, each of which is nonosubstituted or

di substi t ut ed |bpa%¢ulaﬂppféferaqu:@|ndEt :l—yl qo)mcﬁfcm-aghypya}dmdl-yldrrm 1, 2-diyl,
plperléinel - W25 diyl, piperidine-1,3 , oxazoiidine-3,4- or
-3,5-diyl, tnhahrarﬂrsdu nl@eeazanﬁryh 1,3 Qxa;mﬂldﬁyar% AAGRZIT-S1 Y- nyrezmrrwf

1,3-dioxo|an

t et r ahydr of uggép% -ﬂ 'ﬂi g-a]zgﬁlc%ﬁ)ﬁ gaﬂgc‘%“%z"éfﬁﬁ‘daﬁﬁ’haﬁxﬁﬁ@ﬁﬂ‘i{ I 't‘%e fornul a
| can have oggRags amwaeamwmcﬁﬁs ﬁmnbghbétﬁute%%rad@usﬁnuféa%ﬁégrcﬂ occur in
various stereoisoneric forms. The formula | covers all these forns.

Accor di ngl y, sNtbandwéere dne rasdicalesnay alspare inonbaubstitotedarmisuiitatedt he f or -
35 mul 40 in %%h at eaék\_ one of the said radicals has one of the
preferred ed above. Sone preferred groups of conmpounds can

]be WO 200410%%53@%‘3?%@8@%%@%@ tol3-oxomorpholin-4-yl.

T is furthermore preferably also 2-oxo-3-methoxy-1H-pyridin-1-yl.
15 D is preferably phenyl, thienyl, pyridyl, furyl, thiazolyl, pyrrolyl or imida-
zolyl, each of which is monosubstituted or disubstituted by Hal, particularly
preferably phenyl, pyridyl, thienyl, furyl or imidazolyl, each of which is
monosubstituted or disubstituted by Hal.
20

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

diyl, piperidine-1,3-diyl, oxazolidine-3,4- or -3,5-diyl, thiazalidine-3,4-diy|,
2,5-dihydro-1H-pyrrole-1,5-diyl, 1,3-dioxolane-~4,5-diyl, 1,3-oxazinane-3,4-
diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or azetidine-1,2-diyl.

The compounds of the formula | can have one or more centres of chirality
30 and can therefore occur in various stereoisomeric forms. The formuia |

covers all these forms.

Accordingly, the invention relates, in particular, to compounds of the for-
35 mula ! in which at least one of the said radicals has one of the preferred

meanings indicated above. Some preferred groups of compounds can be



expressed by the follow ng sub-fornulae la to Iw, which conformto the
formula | and in which the radicals not designated in greatér detail are as
defined under the formula I, but in which 5inls Dis a nonocyclic or
bi cyclic, aromatic carbocyclic or heterocyclic ring having fromO to 4 N, O

and/or S a i i's unsubstituted or npbnosubstit ut i i- tuted
Wﬂ’fqog)ﬁ%‘sﬂ" %’[‘Pérggg@dgﬁ

by Hal; 107 I's phenyl, pyridyl, thienyl, furyl or 1m each of
which is nonosubstituted or disubstitutédi-by Hal; 15 in Ic R, R2 are each,

i ndependently of one another, H, =0, COOR3, OH OA NH2, alkyl having 1, 2,
3, 4, 5 or 6 carbon atons, N3, ethynyl, vinyl, allyloxy, NHCOA NHSQ2A,
OCH2000A or OCHZC(I)J; 20 in id Gi CHA)n,, (CH2)" NH, -CH= or

- CH=CH- CHECHEXpregsgdhy t%eif‘s"“‘?\t"&@é@‘z%’@&@%'ﬁé%ﬁ% phich conggr 'T‘%_‘I_ﬂ?e X is - CONH
or -CO\I(CHZC@%-' A b fhe a0k el i sifhy a5 30 in Ih
Y is pyridinedi yle,El lgngelb?vcn\{%”ém y?g,dl%%cbngggggne, igrd%?%r d%?\elniall eéri\e which is
unsubst i t ut ediefinedwmasttyss formuesdl, dut idwbidist i tuted by A, OA, d, F, COOCHS,

COOH, phenoxy or am nocarbonyl; 35 WD 20041087646 PCT/ EP2004/ 002350 -22 in
i T is5 a nonocyclic, saturated or unsaturated heterocyclic

in la D is a monocyclic or bicyclic, aromatic carbocyclic or
heterocyclic ring having from 0 to 4 N, O and/or S atoms
which is unsubstituted or monosubstituted or disubsti-
tuted by Hal;
10
in ib D is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of

which is monosubstituted or disubstituted by Hal;

15 in lc R' R? are each, independently of one another, H, =0, COOR®,
OH, OA, NH;, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, Ns, ethynyl, vinyl, allyloxy, NHCOA, NHSO,A,

OCH,COOA or OCH,COOH;
20
inid G is (CHz)n, (CHp)eNH-, -CH=CH- or -CH=CH-CH=CH-;
in le X is JC{R"[,CONRIC(R")2];
25
in i X is -CONH- or -CON(CH,COOQA)-;
inlg Y is cycloalkylene, Het-diyl or Ar-diyl;
30
inth Y is pyridinediyl, piperidinediyl, cyclchexylene, or 1,4-

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

phenoxy or aminocarbonyl;
35



ring having 1 to 2 N and/or O atonms which is nonosub- stituted or
di substituted by =0, =S or =NH and nmay be 5 nonosubstituted or disubstituted

by Hal, A and inlj Tis piperidin-1-yl, pyrroli

pyridin-1- yIW()%)"r“%f‘? 4-yl, piperazin-1-yl, 1 3- oxazodll’@f’#%‘h%omw
pyridazin-2-yl, pyrazin-1-yl, azepan-1-yZ- 2. azabi cycl o[ 2. 2. 2] oct an- 2-yl
10 i m dazolidi nyI , thiazolyl or 1,4-oxazepanyl, each of which is

nonosubstituted or disubstituted by =0 or =NH and where the radi cals may

al so be npnosuybstitut or .disubstityted b |, A and/or OGA; 15 in Ik Ar
i s phenyl whi dlﬁ‘i s unslubst i t$BdRORHCY, ﬁoﬁﬁé‘é&@f&ﬂsﬁﬁura@ﬂm%ﬁq%’%%d by

ral, A S0BA COoR2, SOebldhavifdl t%an%?boét?m%ﬂﬂéms Adnbubl D is a

nonocycllc or bicyclic, aronm bocyclic or clic ring having

fromO to 4 N O and/or S atgmmedwhueﬁmbsatumbp&t@t:tsed—m—l amjmybsél t ut ed
or d| substi- 25 tuted by Hal, R, R2 are each, independently of one another,
H, OH, OA NH2, regnasubstitatedon dispbstituten by Hal, A asdfasddA; at ons,
N3, eth yl, Vi nyl, allyloxy, NHCOA, NHSO02A, OCH2COOA or OCH2COCH, 30 R
and R2 together are alternatively a spirocyclically bonded 3- to 6-nenbered

Yoy 52 I8 I Mo poas L Aah, (PR o
PCTI EP2004/ 002350 4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, pyndazm-Z—yl
pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2. 2Joctan-2-yl,
10 imidazolidinyl, thiazolyl or 1,4-oxazepanyl, each of
which is monosubstituted or disubstituted by =0 or =NH
and where the radicals may also be monosubstituted or
disubstituted by Hal, A andfor OA;
15
in 1k Ar is pheny! which is unsubstituted or monosubstituted or
disubstituted by Hal, A, OA, SO.A, COOR?, SO,NH;,
CN, COOA, COOH or phenoxy;
20
in i D is a monocyclic or bicyclic, aromatic carbocyclic or
heterocyclic ring having from 0 to 4 N, O andfor S atoms
which is unsubstituted or monosubstituted or disubsti-
25 tuted by Hal,
R' R’ are each, independently of one another, H, =0, COOR®,
OH, OA, NH,, atkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, Nj, ethyny!, vinyl, allyloxy, NHCOA, NHSO-A,
20 OCH,COOA or OCH,COOH,
R'and R’ together are alternatively a spirocyclically bonded
3- to 6-membered carbocyclic ring,
R® is H, A, phenyl, benzy! or [C(R*),],COOA,
R* is Hor A,

35 W is N, CR® or an sp’-hybridised carbon atom,



-23 E together with Wis a 3- to 7-nenbered saturated carbo- cyclic or
heterocyclic ring having fromO to 3 N fromO to 2 0 and/or fromO to 2 S

atons, which may contain a double bond, Gis (CH2)O, or
_ CHECH CH=03¥02‘}/”% 9846 [ O(R4) 2] " CONRB[C(R4)2}1-, Y is cy@%?“é@%ﬁ
Het-diyl or Ar-diyl, Ar is phenyl V\/nich~12§—unsubst|tuted or nonosubstituted
or 10 disubstituted by Hal, A QA S02A, COOR2, SO02NH2, CN, COOA, COMH or
phenoxy, T is a nonocycllc, saturated or unsaturated heterocycl ic ring
having 1 to 2 N and/or_ 0 atons which is nonosub- 15 stituted o

di substituted by =0, £ or Wﬁitaﬁﬂwﬁﬁy\/ﬁ%ar%ﬁ%%’[ﬁ‘@ﬂﬁﬁﬁ?@éawatﬁ%%?ﬁtut ed
b | d/ b
o) onme. and tnowhi ch 17 H at SRRl AREHENE K OB R Far o

I, nis 0, 1 or 2, inImO iusgmngnm}'orfnyﬁlodmlz stghgmgyl fury) or imdazolyl,
each of 25 which is nonosubstituted or disubstituted by Hal, R, R2 are

each, rgiependently of one afighheay aantaio a2 ¢odrs, DHQH oA, NH2, al kyI havi ng

hHszozA3 &]4;0&60?@14200%@"’%%%%@9% ﬂ%mng ’vely a

spirocyclically bonded 3- to_ [&%MO@T@{F@?WC' ic ring, RB3is H A or

CH2COOA, R4 is Hor A
Y is cycloalkylene, Het-diyl or Ar-diyl,

Ar 1s phenyl which is unsubstituted or monosubstituted or
disubstituted by Hal, A, OA, SO.A, COOR?, SO,NH,,
CN, COOA, COOH or phenoxy,

T is a monocyclic, saturated or unsaturated heterocyclic

10

ring having 1 to 2 N andfor O atoms which is monosub-
15 stituted or disubstituted by =0, =8 or =NH and may be
monosubstituted or disubstituted by Hal, A and/or OA,
A is unbranched or branched alkyl having 1-10 carbon

atoms and in which 1-7 H atoms may be replaced by F,

20 Hal isF, Cl, Brorl,
n is0, 1 or 2:
in im D is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of
25 which is monosubstituted or disubstituted by Hal,

R', R? are each, independently of one anather, H, =0, COOR®,
OH, OA, NH,, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, N3, ethynyl, vinyl, aliyloxy, NHCOA, NHSO,A,

30 OCH,COOA or OCH,COOH,

R'and R?* together are alternatively a spirocyclically bonded
3- o 6-membered carbocyclic ring,

R® is H. A or CH,COQA,

R is H or A,

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



35 Wis N, CR3 or an sp2-hybridised carbon atom WD 2004/ 087646

PCTI EP2004/ 002350 -24- E together with Wis a 3- to 7-nenbered saturat ed
carbo- cyclic or heterocycllc ring having fromO to 3 N, fromO to 0
and/ or from¥® P8YBTe5t ops, 5 which may contain a doubl el’%%‘z““fﬁﬂp@a? CH2) t "
(CH2), NH-, -CH=CH or -CI-lzCI-I—CI—lzCI—I— X 24--CONH or -CON(CH2COOA) -, Yis
pyridinediyl, pi peri di nedi yl, cyclohexylene, or phenyl ene which is
unsubstituted or nonosubstituted or 10 disubstituted by A QA d, F,
COOCH3, COOH, phenoxy_or am nocarbonyl, T is piperidin-

pyrrolidin-1-yl, pyriBin-1-ipgethesmpHoly isa 3- ;n‘f‘-rpta@be@d mtmrqted carbo-

1,3-0xazo|idin-3-y|, pyri da z

2-azabi cycl o[ 2. 2. 2] oct an- 2- éfc“c'z%}f@é‘%'&r%?’ﬁf%{ﬁg hfzwf\gif{)qrpl%ztg@% ﬁoﬁgzepanyl
each of which is nonosubstjgt2tegh@br toatbss DiISBRIMEY =0 or =NH and where
the radicals may al so be nonosubstituted or 20 disubstituted by Hal, A

and/ or 9& A is unbranched owhishanaedntsirkgldduileé bgnd,- 10 car bon atoms and in
whi ch 1

O 8 O R RGES, RSl o onfEafor” " 1O

rmnosubstltuted or digubsti u‘ﬁ%' y =0, COORS, OH, QA, NH2,
al kyl having 1, 2, 3, i4 5’tsor l?a? Ogtt?g'_ﬁ: l@A)Het hynyl , vinyl, allyl oxy,

-O0OR, NHOOA o NHSORA, - Reisipyrdinely! Elderidhenylabyaohdgiémg of, 2, 3, 4, 5
or car -

10

phenylene which is unsubstituted or monosubstituted or
disubstituted by A, OA, Ci, F, COOCH,, COOH,
phenoxy or aminocarbonyl,
T is piperidin-1-yi, pyrrolidin-1-yt, pyridin-1-yl, morpholin-
4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yi, pyridazin-2-yi,
15 pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2 2joctan-2-yl,
imidazotidinyl, thiazolyl or 1,4-oxazepanyl, each of
which is monosubstituted or disubstituted by =0 or =NH
and where the radicals may also be monosubstituted or
20 disubstituted by Hal, A andfor QA
A is unbranched or branched alkyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
Hal isF, Cl Brorl,
is0,1or2;

in in D is pheny!, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,
R’ is H, =0, COOR®, OH, OA, NH,, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, Nj, ethynyl, vinyl, allyloxy,
-OCOR®, NHCOA or NHSO,A,
R? is H, =0, OH, OA or alky! having 1, 2, 3, 4, 5 or 6 car-

bon atoms,

30

35 R'and R? together are alternatively a spirocyclically bonded

3- to 6-membered carbocyclic ring,



bon atons, 35 R and R2 together are alternatively a spirocyclically bonded
3- to 6-nenbered carbocyclic ring, WO 20041087646 PCTJEP20041002350 -25- -3
is Hor A RAis Hor AL C) is pyrrolidine-1,2-diyl, piperidine-| d|yI
oxazol i di neWORBHRT6HS 3 5. diyl, thiazolidine-3, 4- d|yI PCEELHGAN TS H-
pyrrole-1,5-diyl, 1, 3-dioxol ane- 4,5-diy1251,3-oxazinane- 3,4-diyl,
piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or 10 azetidine-1,2-diyl, G
is (CH2)" or (CH2),NH, Xis CONH, Y is 1,3- or 1, 4-phenylene which is
unsubstituted or nono- 15 substituted or disubstituted by nethyl,
trifluoronmethyl, ethif, prbﬁybrACI or F, T is piperidin-1-yl,
pyrrolidin-1-yl, 1FLp Eldln- é nmor- pholin-4-yl, piperazin-1-yl,
1, 3- oxazol i di n- 3- yl, H—pyr 6Pdazi n- 2- yl, pyrazin-1-yl,
azepan- 1-yl or 2- azabﬁ; 0 [2 2.2]octan-2-y!, each of which is
d

nonosubstituted or i'su stlt '%%mé @Qr_@gpﬁ)l RHEER; 2?&} ?_#I%%am%hed or

branched al kyl havi at oims I'n whi ch ons nmay be
repl ace& by F, sF CI Br or I, nis 0, 1or 2, inloDis
phenyl, pyridyl or thlenyl each of which is 30 monosubstituted or

di substituted by Hal, 3.4~ or 3,5-diyl, thiazolidine-3,4-diyi, 2,5-dihydro-1H-

pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazinane-
3,4-diyl, piperazine-1,4-diyi, tetrahydrofuran-3,4-diyl or

10 azetidine-~1,2-diyl,

G is (CHa)n or {CH,)NH-,

X is CONH,

Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-
15 substituted or disubstituted by methyl, triflucromethyi,

ethyl, propyl, Cl or F,
T is piperidin-1-yl, pyrrolidin-1-yl, 1H-pyridin-1-yl, mor-
pholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-pyri-

dazin-2-yl, pyrazin-1-yl, azepan-1-yl or 2-azabicycto-

20 [2.2.2]octan-2-y!, each of which is monosubstituted or
disubstituted by carbonyl oxygen,
A is unbranched or branched alkyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
: 25 Hal  isF, Cl, Brorl,
n isQ, 1 or2,
inlo D is pheny!, pyridyl or thienyl, each of which is
30 monosubstituted or disubstituted by Hal,

R’ is H, =0, COOR®, OH, OA, NH,, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, Ns, ethynyl, vinyl, allyloxy,
-OCOR®, NHCOA or NHSO,A,
35 R’ is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-

bon atoms,



R is H =0, COOR3, OH, OA NH2, alkyl having 1, 2, 3, 4, 5 or 6 carbon

at ons, N3, ethynyl %

=0, OH, OA or

76 4 6 PCT/ BH%

i nyl,

al Iyl oxy, -0OCOR3, NHCOA or NHS02A, 35 R2 is H,

al k haV|ngl 2, 3, 4, 5 or 6 car- bon atons, WO 20

’6’6@6350

-26 R and R2 together are al té’quéW%'t"&?Z%”

spirocyclicaliy bonded 3- to 6-nenbered28arbocyclic ring, RI is H or

R4 is Hor A
3,4- or 3,5-di
pyrrol e-1, 5-di

410 8

A 5

~ is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazol i di ne-
yl, thiazolidine-3, 4- d|yI 2,5-di hydro-1 H 10
di oxol ane-4, 5-diy 1, 3- oxazi nane-

Fetanghi} dr omeéfaferaar@ alisgnatively amrong@aﬂyimﬁw Gis

yl, 1, 3-

pi perazine-1, 4-diyl,
(CH2)" or (CH2)" NH-,

unsubsti t ut ed

or nobno- subs

trifluoromethyl, eth
monosubstituted or disubsti- tuted by car bonyl oxygen, A is unbranched or
Rf- 1d éaHowsd, atons and in which 1-7 H atons nmay be

branched. al kyl
repl aced® by F,

haV|ng

15 X

W, prepmlor L or F, 20 T is norpholin-4-yl

F

-[C(R4) 2], CO\IRB[C(R 2'?)0
cocH?,

10

15

20

25

30

35

inlp

in iq

inir

W

>

Hal

o b e pel L Bpe i) et byt

Cl, Br orf 25 nisd, lor 2, inlp Xis

' is Vit oh m 1chC§ Ee tdme 1 % dlyl oxgzohdn'?e—cg\lH or

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-oxazinane-
3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

is {CH), or (CHz)NH-,

is CONH,

is 1,3- or 1,4-phenylene which is unsubstituted or mono-
substituted or disubstituted by methyl, triflucromethyl,
ethyl, propyl, Clor F,

is morpholin-4-yt which is monosubstituted or disubsti-
tuted by carbonyl oxygen,

is unbranched or branched alkyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
is F, Cl, Brorl,

is0, 10or2,

is [C{R")2J,CONRC(R*)z].- or {C(R*):1.COIC(R Yo},
is CONH or COCH-,

is phenyl, pyridy! or thienyl, each of which is

monosubstituted or disubstituted by Hal,

which is

w



inJr Dis phenyl, pyridyl or thienyl, each of which is nonosubstituted or
di substituted by Hal, 35 WD 2004/ 087646 PCT/ EP2004/ 002350 -27 R is H, =0,
COOR3, OH, OA, NH2, aIkyI having 1, 2, 3, 4, 5 or 6 carbon atons, N3,
ethynyl, vQA0048H7646 0xy, - OCOR3, NHCOA or NHSCRA, 5 RPCTEPRIBBESEOH OA or
al kyl having 1, 2, 3, 4, 5 or 6 car- hogyatons, R and R2 together are
alternatively a spirocyclically bonded 3- to 6-nenbered carbocyclic ring,
R3is Hor A, 10 R4 is Hor A J is pyrrolidine-1,2-diyl,

pi peridine-1,2-diyl, oxazolidine- W15 3 4- or 3,5-diyl,

thi azol i di ne- 3, 4-di yR| 2, 5isdil i@r GOORE, Qiglroeu dlHy, Blii hiaying 1, 2, 3, 4,

I3 dioxalane-4, & diyl, 3 3 é?é paR lants Aeefhymboliay T 8lgkG; - or
(CH2)nNH-, X is CONH or C#g henyl ene Whl ch IS
unsubstituted or nono- substltute éﬁ%ﬁﬁ%@?ﬁt ed by nethyl,

trifluoromethyl, etRyl, pisdpy+0O, OH @A Br akg| Raviagmo2pBok 501’4‘}@& which is
monosubsti tuted or disubstj- tuted by carbonyl oxygen, A is unbranched or

branched al kyl havi ng 1- 10P@RBKIRS,
R'and R’ together are alternatively a spirocyclically bonded

3- to 6-membered carbocyclic ring,

R® is Hor A,
10 R* is Hor A,
E
< ) 1s pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-
W
15 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-oxazinane-
3.4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,
20 G is (CHa), or (CHy),NH-,
X is CONH or COCH,,
Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-
substituted or disubstituted by methyt, trifluoromethyl,
ethyl, propyl, Cl or F,
25 T is morpholin-4-yl which is monosubstituted or disubsti-
tuted by carbanyt oxygen,
A is unbranched or branched alkyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
30 Hal isF, Cl, Brorl,
n is0, 1or2,
inls D is a monocyclic or bicyclic, aromatic carbocyclic or

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



atons and in which 1-7 H atons may be replaced by F, 30 Hal is F, C, Br or
1, nis 0O, 1 or 2, inls Dis a nonocyciic or bicyclic, aromatic carbocyclic
or 35 heterocyclic ring having fromO to 4 N, 0 andlor S atons WO
20041087646 PCT/ EP2004/ 002350 -28 which is unsubstituted or nonosubstituted
or di substW—O%[’B?"@&“Sy Hal, R, R2 are each, independent I]’§;Tﬂ‘3fl’2‘51r%‘0%{’ﬁ%t her, H,
=0, COOR3, 5 OH, OA, NH2, alkyl havingZ8; 2, 3, 4, 5 or 6 carbon atons,
N3, ethynyl, vinyl, allyloxy, -0OCOR3, NHCOA or NHS02A, R and R2 together
are alternatively a spirocyclically bonded 3- to 6-nenbered carbocyclic
ring, 10 RBis Hor A R4 is Hor A, Wis N, CR3 or an sp2-hybridi sed
carbon atom E together wi WRIOWISgngubstituiedonmppesidestduledarditikedrbo- 15
cyclic or heterocyclic rin@%@\ép%lfromo to 3N fromO to 2 0 and/or from
0 to 2 S atons, which may (5 a double bond, Gis (CH2)" or (CH2)" NH,
20 X i's -[C(R4) 2} CONR3RE( &) ddch, MidederdBMliglor SREGIMRME] H, =0, COORA - di vl ,

Ar is phenyl which is unsubstituted or nonosubstituted or disubstituted by
Hal , A,. OA, S02A, COOR2, SOPNEAJNH: Z8kythaving $, 2vo3, phd onb gagdonnhi ch i s
monosubstituted or di substi

atoms, N, ethynyl, vinyl, allyloxy, -OCOR®, NHCOA or
NHSOLA,
R'and R* together are alternatively a spirocyclically bonded

3- to 6-membered carbocyclic ring,
10 '

R® isHorA,
R*  isHorA,
is N, CR® or an sp*-hybridised carbon atom,
E together with W is a 3- to 7-membered saturated carbo-
15 cyclic or heterocyclic ring having from 0 to 3 N, from O
to 2 O and/or from 0 to 2 S atoms,
which may contain a double bond,
G is (CHa)n or (CH2).NH-,
20 X is{CR)ICONRIC(R 1 or {C(R)ZLCOIC(R ok,
Y is Ar-diyl,
Ar is phenyl which is unsubstituted or monosubstituted or
| disubstituted by Hal, A, OA, SO.A, COOR?, SO,NH; or
- 25 CN,
T is morpholin-4-yl which is monosubstituted or disubsti-
tuted by carbonyl oxygen,
A is unbranched or branched alkyl having 1-10 carbon
30 atoms and in which 1-7 H atoms may be replaced by F,
Hal isF, Cl, Brorl
n is0, 10r2,
in it D is phenyl, pyridy! or thienyl, each of which is
35

monosubstituted or disubstituted by Hal,



tuted by carbonyl

PCTI EP20041002350

NHSOQ2A, CH3- CEC- CH2- O,

oxygen,

-29 R

H2-CH(OH -CH ?2 -0,
5 or 6 car- bon atonB, R‘ it 7@ COQRNEH, LA, BHbclkylhaming 1a2,

spirocyclicaiiy bonded 1

R4 is Hor A, 15 c W is

pyrrole-1,5-diyl,

plpera2|ne 1, 4- d|yI

10

15

20

25

30

35

1, 3- dloxolane ‘4
tetr &ﬁl‘dmfm@Hﬁ-%ﬂJwI—OJCHzaZH((DId)-ﬁJszzd)ryl
(CH2) " Sor (CH2)nNH, X is CONH o is 1,3- or
unsubstituted or nono- 25 -O- CHz-CH(OH) CHgHet

R2

5 - 0- CH2- CH( OH) - CH2OH,

A is unbranched or branched al kyl having 1-10
carbon 30 atons and in which 1-7 H atons may be replaced by F, Hal

G, Brorl, nis 0, 1or 2, inlt 4 is phenyl, pyridyl or thlegéle, each of
which is YO2MH8&Hstituted or disubstituted by Hal, VESDEBAIEa233G

iIs H =0, COOR3, OH OA NH2 al kyl having 1, 2,
3, 4, 5 or 6 carbon atons, N3, ethynyl, vinyl, allyloxy, -OCOR3, NHCQOA,

, RR is H,

is F,

-0-CH2-CH(OH) - CH2NH2 or -OC
OH, QA or al kyl havin 1 2, 3, 4,

%wrglc@ma 7, 3, B Simih a1, d.R§’| e
oxazolidine- \ 3,4- or 3, 5¢figk NQC%%Q:NHE‘E@\S;A3C‘F‘EF@§¢JC@%@' di hydro | H

oxaZi nane 3, 4-diyl,

is H, =0, OH, OA or alky! having 1, 2, 3, 4, 5 or 6 car-

bon atoms,

R'and R® together are alternatively a spirocyclically bonded

®

W

>

Het'

3- to 6-membered carbocyclic ring,
is H or A,
isHor A,

is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-

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-oxazinane-
3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

is (CH2)» or (CHz)NH-,

is CONH or COCH,,

is 1,3- or 1,4-phenylene which is unsubstituted or mono-
substituted or disubstituted by methyl, triflucromethyl,
athyl, propyl, Clor F,

is morpholin-4-yl which is monosubstituted or disubstitu-
ted by carbonyl oxygen,

is a saturated 3-6-membered heterocyclic ring having
from 1 to 3 N and/or O atoms, which may be unsubstitu-
ted or monosubstituted or disubstituted by carbonyl
oxygen, Hal, A, OH, NH,, NO,, CN, COOA or CONH.,

is unbranched or branched alkyl having 1-10 carbon

atoms and in which 1-7 H atoms may be replaced by F,

Gis

1, 4- phenyl ene which is



substituted or disubstituted by nethyl, trifluoronethyl, ethyl, propyl, d
or F, T is norpholin-4-yl which is nonosubstituted or disubstitu- ted by
car bonyl OXé1 en, 30 Het' is a saturated 3-6-nmenbered heterocyclic ring
having fr¥th280487@6N and/ or 0 atoms, which may be unsuBSTEPH04pR35
nonosubstituted or disubstituted by cardgonyl oxygen, Hal, A OH NH2, NOZ,
CN, COQA or CONH2, 35 A is unbranched or branched al kyl having 1-10 carbon
atons and in which 1-7 H atonms may be replaced by F, WO 20041087646

PCTI EP20041002350 -30- Hal is F, A, Br or I, nis O, 1 or 2, 5inluDis
phenyl, pyridyl or thlenylis Fe&dhBoor which is nono- substituted or

di substituted by Hal, R isH, =Q. COOR3, OH OA, NH2, alkyl having 1, 2, 3,
4, 5 or 6 carbon at’?)ms, N%,Q gtq{%wyl, vinyl, allyloxy, -Q0OCOR3, NHCOA,
NHSO02A, H G- CGCH2-, CH3-CC 10 CH2-O, - 0O CH2- CH( OH) - CH( OH,

O CH CH(OH) - CH2NH2 or -O- CH2-CH(OH)-CH2Het', R2 is H, =0, OH, QA or al kyl
having_1, 2,indu 4, Sor 6 isphenplopydativirg thithyREeaghdf Rhittoganbao- ar e

al ternati vel y a spirocyclical I_%/ bonded 3- to 6-nenbered carbocyclic ring,
R3is Hor A, Ris Hor Aubsiiuted podisypsttidedbyiHal, piperidine-1, 2-diyl,

oxazolidine- 20 CEO®Y sy =0 COOR®, OH, OA, NH,, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,
-OCOR®, NHCOA, NHSO,A, H-C=C-CH,-, CH3-C=C-

10 CHz-0-, -O-CH,-CH(OH)-CHOH,
-0-CH»-CH(OH)-CH,NH, or -O-CH,-CH(OH)-CH,Het,
R? is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,
15 R'and R? together are alternatively a spiracyclically bonded
3- to 6-membered carbocydlic ring,
R’ isHorA,
R* isHorA,
20 E
( > is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-
W
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-oxazinane-
o 25 3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyi or
azetidine-1,2-diyl,
G is (CHa), or (CH2)NH-,
X is CONH, COCH,, CO or CQOO,
30 Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-
substituted or disubstituted by methyl, trifluoromethyl,
ethyl, propyl, Cl or F,
T is morpholin-4-yl which is monosubstituted or disubstitu-

35 ted by carbonyl oxygen,



3,4- or 3,5-diyl,
1, 3-di oxol ane- 4, 5-di yl,

t et rahydr ot ur an-
i s CONH, CHRBIMEEEe coo
unsubstituted or
trifluoronethyl,

PCTI EP20041002350

t hi azol i di ne-3, 4-diyl,

2,5-di hydro-1 H pyrrole-1,5-diyl,
1, 3-oxazi nane- 25 3,4-diyl, piperazine-1,4-diyl,

3,4-diyl or azetidine-1,2-diyl, Gis (CH). or (CH2), NH,

30 Y is 1,3- or 1,4-phenyl enePHiR3I04/402350

nmono- substituted or didqubstituted by nethyl,

ethyl, propyl, C or F, T is norpholin-4-yl which is
nonosubstituted or disubstitu- 35 ted by carbonyl oxygen, WD 2004/081646

' is a saturated 3-6-nmenbered heterocyclic ring
having from1 to 3 Nilgihd/ d¢ acatitreter 3whimembaigd beteresy@lintningbayiseg or

-31 Het'

nonosubsti tuted or di substi.t ut

CN, COQOA or CONHZ,

nis 0, 1 or 2;

"0 oo ) rovet A Ro 1S UPPCBRCer BRAREHEH ¢lyLR Ar 1 BREBPnat  vel y a

10 inlv D

Is phenyl, pyridyl or thienyl,” each 0f which is
mono- substituted or di subsixygess ddalby, B, NI, NG, d8Hy8@IQA or QONHal | yl oxy,
CH3- C=CG CH2- O,

spirocyclically bonded  3- 45,0 XRTR%HiHEh 427 RPSHHIY Faf daGepiibeldby £, H 01 A

10

15

20

25

30

35

inlv

Hal
n
D

RZ

isF, Cl, Brorl,

is0, 1or2;

is phenyl, pyridyl or thienyl, each of which is mono-
substituted or disubstituted by Hal,

is ethynyl, vinyi, aliyloxy, CH3~-C=C-CH,-O-,
-0-CH>-CH(OH)-CH,0OH, -O-CH,-CH(OH)-CH,NH. or
-O-CH-CH(OH)-CH;Het',

is H or OH,

R'and R together are alternatively a spirocyclically bonded

X

3- to 6-membered carbocyclic ring,
isHorA,
isHorA,

is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-

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-oxazinane-
3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyi,

is (CHa), or {CH2).NH-,

is CONH, CO, COO or COCH,,

is 1,3- or 1,4-phenylene which is unsubstituted or mono-
substituted or disubstituted by methyl, trifluoromethyl,
ethyl, propyl, Cl or F,

X

I , | . , ,
a1s i AR NGB SV mal byt o
atoms and in which 1-7 H akegey fR%dRAbSRRIRFSRYbSiulR] bj Bafbor] . B or



R4 is Hor A ) is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine- W
25\ 3,4-o0r3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-1H

pyrrole-1, di oxol ane- 4, 5-di yl 1 3- oxazi nane-

pi per azi nevﬁgﬁ%d"%ﬁ“gt etrahydrofuran-3,4-diyl or azeti 0]?%]21120%}/%2%0 30 G
is (CH2)I or (CH2)" NH, X is CONH, CO-SQGOor COCH2, Y is 1,3- or

1, 4- phenyl ene which is unsubstituted or nono- substituted or disubstituted
by nethyl, trifluoronmethyl, 35 ethyl, propyl, O or F, V\D 20041087646

PCTI EP20041002350 -32 T is piperidin-1-yl yrrofidin-

1H pyri din-1-yl, nor-T phol |'$lp@-9§'ﬁm ﬂ)t%é?lﬁﬁqlﬁﬁfl'ly}rl “ﬂ‘@ff@%&ﬂdﬂt @R 3-yl ,

2H i - dazin-2-yl l,
(2 2 2 octan- 2y each of FURIEAYPREFBETEEH) 1 PRAEAfRReRe bt ca by
carbonyl oxygen or OA, Het dazi- W%ﬁyﬂéﬁheﬂxﬁaﬁeﬁﬁﬂ‘meﬂ@ ?Qi@tﬁl@?d@l icring

having from| to 3 N and/or O atoms, which may be unsubstitu- ted or

rmnos%tl tuted or di subst|[2 Qt%ﬂcm-fcat l@@nDIOfmmmxgEannomstltlﬂed@H NH2,
COOA or CONHZ, anched or ranched yl having 1-10

carbon atoms and in WhICh ?‘g%ﬁf qxbé GFRCEY DY F, Hal is F, O,

Br or I, 15 nis0,1 i 2Ny )or

i m dazol yl, each of quﬁl chr% é‘@ﬁﬁ#}r‘gﬁecﬁ?ﬁ‘%&{n I%r&%@l%rﬁgegéﬁﬁé

is H =0, COORS, OH, OA, Nfam dltkyd Ntmrdlcmg)htorﬁs which, may be unsubstltu—

ted or monosubstituted or disubstituted by carbonyi

R

10 oxygen, Hal, A, OH, NHy, NO,, CN, COOA or CONH,,
A is unbranched or branched alky! having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
Hal is -, Cl, Bror |,
15 n is 0, 1o0r2;

in tw D is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of
which is monosubstituted or disubstituted by Hal,
20 R’ is H, =0, COOR®, OH, OA, NH,, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, Nj, ethynyl, vinyl, allyloxy,
NHCOA, NHSO:A, OCH,COOA or OCH,COOH,
R? is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
25 bon atoms, |
R'and R?  together are alternatively a spirocyclically bonded
3- to 6-membered carbocyclic ring,
R is HorA,

R* is HorA,
30

< ) is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxa-

zolidine-3,4- or 3,5-diyl, thiazolidine-3,4-diyl, 2,5-
35 dihydro-1H-pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-



5 or 6 carbon atons, N3, ethynyl, vinyl, allyloxy, NHCOA NHS02A, OCH2COOA
or OCI—|2COO—| R2 is H =0, OH OA or alkyl having 1, 2, 3, 4, 5 or 6 car-

bon at ons,

to 6- nenbe‘WQ&‘b‘é{WWEycllc ring, R3is Hor A 30 Ris PLHEPHO4

25

and R2 together are alternatively a spirocyclical l@f}lz?bonded 3-

3¢ s

pyrrolidine-1,2-diyl, piperidine-1,2-di38, oxa- zolidine-3,4- or 3,5-diyl,
t hi azol i di ne- 3, 4-di yI , 2,5 35 di hydro-1H pyrrole-1,5-diyl,
1, 3-di oxol ane-4, 5-diyl, 1,3 WO 2004/087646 PCT/ EP20041002350 -33

oxazi nane- 3, 4-diyl, piperazine-1,4-di

azetidine-1,2-diyl, Gis (waz)nar@fﬁiﬂ)&yk\lﬂmeranﬂed# ~dliyl, tatrabgrEr R |
s CONH, COCH2 or - CON(CH di.nedi yl , piperidi nediyl,
cycl ohexyl ene, or phenyl M'd{ﬁ@gaﬁ%irgs%fut ed or nonosubstituted or

di substi tuted by A @ °Cls (Er, EIEHENGOIH=QIeB00HACHAOHAREA bony |

which is nonosubstituted or di substltu- ted by’ carbonyl
A is unbrancked oris @Q@NEHEDGHkpt -CAMN(BH.COMAEar bon
whi ch 2-7 H at ons be replaced b

i s morpholin-4-yl

oxygen

t etrahydrofuran- 3,4-diyl or

5

X

10 T

atons and in
Br or I, nis 0, 1

or 2; and pharnaceut!cal | yslﬁ’é’ﬂglr@d&érW'Qﬁf‘%@@%':ﬂmgle@apfs and stereo-
20 isonmers thereof, incl udérﬁég,yg ar ﬁﬁ:ﬁ lg Eﬁﬂétftbféfoatglj Th%&?&mt&gg Ogorrpounds

of the fornmula | and al so

10

15

20

30

35

I'ng ma erra
disubstituted by A, OA, Cl, F, COOCHs;, COOH,

phenoxy or aminocarbonyit,

T is morpholin-4-yl which is monosubstituted or disubstitu-
ted by carbonyl oxygen,

A is unbranched or branched alkyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,

Hal is F, Cl, Brorl,

n is0,1o0r2

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

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

tioned here in greater detail.

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

verted further into the compounds of the formula L.



preparation thereof are, in addition, prepared by nmethods known per se, 25
as described in the literature (for exanple in the standard works, such as
Houben- Wyl , Met hoden der organi schen Chem e [ Met hods of Organic

Cheni st ry] WOW#B87$4i ene- Verl ag, Stuttgart), to be preciPSI/ERISEH002380Ct i on
condi tions which are known and suitablezjaor the said reactions. Use can 30
al so be nmade here of variants which are known per se, but are not nen-
tioned here in greater detail. If desired, the starting materials can al so
be fornmed in situ so that they are not isolated fromthe reaction m xture,
but instead dhe staniegi canepoursisnef tBe fornulad 1K U.tINeV and ¥ ateegenerpyinds of t he
formula I. 2004 87646 PCTI EP20041002350 34 The s rt| onpounds of
the fornul ae PP“'”I ilf?h%f@r @O‘é?{EtPr\?ly% GWﬁé?queyprePﬁb‘?/é] qﬁﬂ are novel ,

they can, howeN&H: el?% prepared by nmethods known per se. 5 Compounds of the
formula | can preferably be obtained by reacting com pounds of the formula
11 with conpounds of the forrmula 111. The reactlon Is generally carried out

in an ihert solvent, in the presence of an aci d-bi ndi ng agent,
preferably afMRUMdsHf the falmva 'é’é‘ﬂtmef?éﬁ'élbf b ebtained Rlereacingsoate or

metal . pr of SPuEES cofite APRLE il fids Hurb ISl ST 1T may &l co

be favourable to add an organic base, such as triethyl 15 am ne,
di met hyl ani l'i ne, pyridine or quinoline, or of an excess of the phenol
conponent of Tﬂ'ieereEotitnmli%\gemereHy otameﬂbowtlinyarainedrsaitaﬁtviatthe¢)re$enmeoff ornul a

1. di th dif d, t t f
i nit s and. £ 2AGONARG SORB FERET K Al é?%@@hﬁé‘esg ol BRI 0 20 and
150, normal | y Sz‘ctah %%r%r%@ﬂate%@éﬂ?:!tﬁér E\%%'k%dad‘Sf fhesélkéﬂ‘?BPs are

hydr ocar bons, exane petrol eum et enz ene or xyl ene;
chl ori nat ed Mlﬂeaafé@ﬁmgatals, preferably of potassmm, sodium, calcmm or cae-

sium. It may also be favourable to add an organic base, such as triethyl-
15 amine, dimethylaniline, pyridine or quinoling, or of an excess of the phenol

component of the formula I or of the alkylation derivative of the formula Il

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

minutes and 14 days, and the reaction temperature is between about 0°
20 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,
25 such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, chioro-
form or dichleromethaneg; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethy! sther,
diisopropyl ether, tetrahydrofuran (THF) or dioxanes; glycol ethers, such

as ethylene glycol monomethyl or monoethy! ether or ethylene glycol

>0 dimethy! ether (digiyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide
(DMSO); carbon disuffide; carboxylic acids, such as formic acid or acetic
35

acid; nitro compaounds, such as nitromethane or nitrobenzene; esters, such

as ethyl acetate, or mixtures of the said solvents.



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

di i sopr opyWVOSMMBT646et r ahydr of uran (THF) or di oxanee: gPGEEP200¢#02380 ' sych 30
as et hyl ene glycol nononethyl or nonoet3f/! ether or ethylene glycol

di net hyl ether (diglyne); ketones, such as acetone or butanone; am des,

such as acetam de, dinethylacetam de or dinmethylformam de (DMF); nitriles,
such as acetonitrile; sulfoxides, such as dinethyl sulfoxide (DVSO); carbon
di sul fide; carboxylic acids, such as formc acid or acetic 35 acid; nitro

conpounds, such as nitr han r_nitrobenzene;. esters, ,such ,.as ethyl
ccetate, or frotiorods sk M kollia et WS Persia ho Rl Bierd3 004/ 02350
-35 O_OWPOU”dﬁaébfting%nfplfdﬁdls%ﬂth@?&nf&éH\h%ﬁﬂﬁ%&né’étﬁc&r c?fbth¥ @ @At ned by
reacting conpoundd of the formula IV with conpounds of the formula V. 5 The
reacti gn i s gbaceattion isayaniesayocarried can in apriners sbivent anddndadeondiondi - ti ons

as i ndPcated, above. 4_n tge conpounds of the fornmula V, L is preferably O,
Br, | or a fl¥2s 8F NJeLrid8RAve nodified OH group, such as, for exanple, an

activated es L.m | r A =@ carbon atons
(preferably %{hﬁeﬁnﬁ%&lﬂ%b %qgrrnﬁ\flzraﬁ#, h‘ﬁgr%(;r%fe%}ﬁ%bg]%lp gﬁ t?rg‘%fré?%g | sul fon | ox
having  6- 10rextively rabgified (PH g 6lis Huchidie fiyrl examiplB; e lagtisatetaydrowy) .

Radi cal s of this type for activation of the carboxeglgngrou in typical
acyl ati on rsaigezolis ar akgisuienyesy havingd -bicadven atomy fasefessbifpl e in the

Chethods o Beumeu TR Sen PSR e HENISH8 e S5 R ERE BN 5 P e
FOBt or N hy T e B e o o ol “Sarried out i an
i nert sol venRadiagalg bethps gperforadivation of the carboxyl group in typical acylation
reactions are described in the literature (for example in the standard
15 works, such as Houben-Weyl, Methoden der organischen Chemie
[Methods of Organic Chemistry], Georg-Thieme-Verlag, Stutigart;).
Activated esters are advantageously formed in situ, for example through
addition of HOBt or N-hydroxysuccinimide.
20
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-
ethylamine, dimethylaniline, pyridine or quinoline, or an excess of the
o5 carboxy! component of the formula V.
it may also be favourable to add an alkali or alkaline earth metal hydrox-
ide, carbonate or bicarbonate or ancther salt of a weak acid of the alkali or
alkaline earth metals, preferably of potassium, sodium, calcium or
20 caesium.
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°
and about 70°.

35 Suitable inert solvents are those mentioned above.



an aci d-bi ndi ng agent, preferably an organi c base, such as DI PEA, tri-

et hyl am ne, dinethylaniline, pyridine or quinoline, or an excess of the 25
car boxyl conmponent of the fornmula V. It nay al so be favourable to add an

al kal i or WPRAHWB4arth metal hydrox- ide, carbonate oPCHEEHO#H8023%% or

anot her salt of a weak acid of the alka&gg-or alkaline earth netals,
preferably of potassium sodium calciumor caesium 30 Depending on the
conditions used, the reaction tine is between a few mnutes and 14 days,
and the reaction tenperature is between about -30 and 140, normally between
-10 and 90, Campsarndsof memmw@hc@mﬁmhemmomprdbmhly pombtabeddiyt abl e i nert
solvents are thgse rrentio boyve QQ4/ 087646, PCTI EP 004 2350 -36
Compounds. of CERATS GPTROLANS G4 TS 1w MK pHTBPSHaMR §f B8 BBDIRG by
reacting. compaupdsih i bRnbAlPMArbl olft ek HEREYIIENCAnd QﬁdéP&&ﬂH:a Vi. The
reaction is generally c rle out In an inert so vent and under condi- tions
as i ndicat edn@—m)agmdmatedj@booepounds of the formula VI, L is preferably d,
Br, | ®r a free or reactively nodif such as, for exanpl e, an
activated eshdhe @mpquﬁd@ﬁ‘dhe&érrrbﬂaé/ll,kkyl%men‘@'@phb% Bialpha fres@rcar bon’ at ons

Ay sul £ ony! G RE TR 9P bl hih At Sl S: o SPlyREe Rl 90 o

(preferably lﬁ'naafolhﬂe\@ralﬁﬂgﬁwéméqpﬁaﬁﬁﬁ ‘lf-@bﬁiﬂc'h ato dferdymore
preferably be obtained reacting a conmpound of the fTorrmula D-NH2, in
which Dis amedn_,ﬂsuimwoxy]:ﬁ tmlmnmnmthymulﬁnwlm)@rdryisnﬁmwlwl'na\eingve for
exanpl ¢04- ni chl or o- fo te internediate, and
subsequentl 1l @a‘iﬁrgé@ a{qms (p'ﬁf?rﬁ Ehmgp g&y'ﬁHﬁ ﬁpgﬂ} all.

Compounds of the formula | can furthermore preferably be obtained by
reacting a compound of the formula D-NH,, in which D is as defined in

15 Claim 1, with a chloroformate derivative, for example 4-nitrophenyl chloro-
formate, to give a carbamate intermediate, and subsequently reacting this
with a compound of the formula Il
This is carried out under conditions as described above.

20
Compounds of the formula | can furthermore be obtained by liberating
compounds of the farmuia [ from one of their functional derivatives by
treatment with a solvolysing or hydrogenalysing agent.

25
Preferred starting maierials for the solvolysis or hydrogenolysis are those
which conform to the formula I, but contain corresponding protected amino
and/or hydroxy! groups instead of one or more free amino and/or hydroxyl

30 groups, preferably those which carry an amino-protecting group instead of
an H atom bonded to an N atom, in particular those which carry an R'-N
group, in which R' is an amino-protecting group, instead of an HN group,
and/or those which carry a hydroxyl-protecting group instead of the H atom
of a hydroxy! group, for example those which conform to the formula |, but

35 carry a -COOR” group, in which R” is a hydroxyl-protecting group, instead

of a -COOH group.



This is carried out under conditions as described above. 20 Conpounds of
the formula | can furthernore be obtained by liberating conpounds of the
formula | fromone of their functional derivatives by treatnment with a

sol vol ysi ng &YO MipdR®génol ysi ng agent. 25 Preferred starti rRETHER2804/UREOf or

t he sol volysis or hydrogenol ysis are thosg7 -which conformto the fornmula I,
but contain correspondi ng protected am no and/or hydroxyl groups instead of
one or nore free am no and/or hydroxyl 30 groups, preferably those which
carry an am no-protecting group instead of an H atom bonded to an N atom
in particular those which carry an R-N group, in which R is an

ottt 675 Al L B oE Ay SEeaFe o °
CXeTpL ¢ s, A GROR Ty P EBS B i S 20,

20041087646 PCYHERRHMAZAEERQ) grodps Ipresentadrs diffirest hbe dray adotpedrtpbyty of -
identical®or different - protected amino and/or hydroxyl groups to be

present in the 98bliBcoany edsasiee skeaved off salectively.rial . If the protecting
groups present are different fromone another, they can in many cases be
cleaved off selectively. The term "am no-protecting group” is known in

general terms arpb fefindbffing t@bﬁh@grc\é@"q@k%@nw@bﬁ&é téPhs BhArSatdg

l
(bl ocking) an am no group 10 agai ns em cal reactions, but which are easy

to renove aft erfotgheupteehobdarechatabiEsior peaiettiog (baskibhgpan @anino growupit
el sewheretd n the nol ecul e. of such groups are, in particular,

unsubsti t ut ed &Q%nﬁ@?mﬁ%gégé@ﬂ%{& Ry whichagrg) Wﬁﬁé’?ﬁkﬂvle %Fk_é@ ReBirgq oups.

e i o 0B Pl seR' i aEneld e YplErs: o

however, pref ergFreenhigiodhy e, 19 phRRefar, unsubstituted or substituted acyl, aryl,
aralkoxymethy! or aralky! groups. Since the amino-protecting groups are

15 removed after the desired reaction {or reaction sequence), their type and
size are furthermore not crucial; howsver, 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.

20 it includes acyl groups derived from aliphatic, araliphatic, aromatic or
heterocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxy-
carbonyl, aryloxycarbonyl and especiaily aralkoxycarbony!l groups. Exam-
ples of such acyl groups are alkanoyi, such as acetyl, propiony! and

25 butyryl; aralkanoyt, such as phenylacetyl; aroyl, such as benzoyl and tolyl;
aryloxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyl,
ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC (tert-butoxycarbonyl)
and 2-iodoethoxycarbonyl; aralkoxycarbonyl!, such as CBZ ("carbo-

benzoxy"), 4-methoxybenzyloxycarbonyl and FMOC; and arylsulfonyt,

30
such as Mtr. Preferred amino-protecting groups are BOC and Mtr, further-
more CBZ, Fmoc, benzy! and acetyl.
The term “hydroxyl-protecting group” is likewise known in general terms
35

and relates to groups which are suitable for protecting a hydroxyt group

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



having 1-20, in particular 1-8, carbon atons. The term "acyl group” is to be
understood in the broadest sense in connection with the present process. 20
It includes acyl groups derived fromaliphatic, araliphatic, aromatic or

het erocycl i c WAZWERYI6ic aci ds or sul fonic acids, and, in REHERZIEN23 koxy-
car bonyl, aryl oxycarbonyl and especi al | y.ggal koxycar bonyl groups. Exam ples
of such acyl groups are al kanoyl, such as acetyl, propionyl and 25 butyryl;
ar al kanoyl, such as phenyl acetyl; aroyl, such as benzoyi and tolyl;

aryl oxyal kanoyl , such as PQA; al koxycarbonyl, such as net hoxycarbonyl,

et hoxycar bonyl ,chgpiica-reacidn bas beho xacmiedonlyd!seBOEH indhe-rboieoxiec Avpimay | )

42 et hoxybert LBR GEdHib AR herRB GBS HG PR dagior suBsERIGR My
Pr ef d ani ng; ' _ Froc,
benzyl " and- aceryIILFEA Brdif Aifdroa ST I roublt SRE TR nown | n

general terms ddhengdioxyppeiedtihggroups andinoh calctal Sitidaihed drefremootgct i ng a
hydroxyl ®roup against chem cal reactions, but are easy to renove after the

desi red WO 20049387 sHer theTasmeozherozab@actian of eastion semwacEopraierenseen
carried out el sewhere in_the, nolec ... Typi.cal _of.such grpups are the
above- ment i oned® QW?@%&Q’PHP%BEWPQS}G%&ﬂ%ﬁbﬁlﬁﬁwr 0, C&F%?’ﬁ?fé : éawplﬁ‘?’oups,
furthernore al s I-BFAEBng JRR~IDAH! Riéndlisd bePrpl AlmbiMRxybenzyl

hydr oxyl - pr ot ect irﬂgk%gyogps g&eg ot FJ(E:x’\r urgi Al since tﬁquarpe rehoved " again
after the desi neditubenrzogl prelhenesnlfonylrieachutphande goelyt evhare doazginaed | S
given to groups having 1-20, in particular 1-10, carbon atons. Exanples of
hydr oxyl - pr ot ed€itiRytyrasaparigdarly pieferradi a, benzyl, 4- met hoxybenzyl ,

p- ni trobenzoyl, p-toluenesul fonyl, tert-butyl and acetyl, where benzy] and
10itert-butyl are particularly preferred. The conpounds of the fornula | are

liberated fromirketsmpoinedd ondk feaRiia-arkilvesated deRe IehinturRliohlleddrivet-ect i ng
group used - for exanple using strong 15 acids, advantageously using TFA or
perchl ori c aci divebut deparuling onghephetecting group used — for example using strong
18 acids, advantageously using TFA or perchioric acid, but also using other
strong inorganic acids, such as hydrochioric 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
20 inert solvent is possible, but is not always necessary. Suitable inert sol-
vents are preferably organic, for example carboxylic acids, such as acetic
acid, ethers, such as tetrahydrofuran or dioxanee, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also
25 alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
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

30
advantageously between about 0 and about 50°, preferably between 15
and 30° (room temperature).
The BOC, OBut and Mir groups can, for example, preferably be cleaved
35

off using TFA in dichloromethane or using approximately 3 to SN HCI in

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



strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organi ¢ carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- 40l uenesul foni ¢ aci d. The presence of an additional 20
i nert soIvenﬂ”9§mH6§§ﬂ6Ie but is not always necessary. SuP¢HEFPEO#PRE sol -
vents are preferably organic, for exanpl e 3grboxylic acids, such as acetic
acid, ethers, such as tetrahydrofuran or di oxanee, am des, such as DMV,

hal ogenat ed hydr ocarbons, such as dichl oronet hane, furthernore also 25

al cohol s, such as nethanol, ethanol or isopropanol, and water. M xtures of
the above- nent | aprraxiseatelrh o 59% Salutionphdinetbylamine, gliethylamisemref er abl y
used in excess w thqut agﬂwF ?q A further solvent, and perchloric acid is
preferably usedPPRITRE B & 1299 %t ure of acetic acid and 70% perchloric
30 acid in the ratio 9:1. The reaction tenperatures for the cleavage are
advant ageousl y between about 0 and about 50, preferably between 15 and 30

(room t enper at qu)tectTi@pgrBOsz vibiet can beMemayedupairegenol{iteallgX(forexample
preferably be c|leaved 35 off using TFA in dichl oronethane or using

appr oxi mat el y 3CBE&. QN"ZF—!(':IO"ltfr‘Ie “Gﬁ@k@ﬁé@ thg amadigo, grave fiomethavexadiggls can be

0 5006 sol ut | or e IMEaN R HHLBE SRRy T e o, Py AR W ot
15-30. 5 Pr ot echidiigeh AR phisehos R abansipsmaeublecenabitrhos) l:ataws@r

8
exanpl e CBZ, benzy? or the liberation of the am dino group fromthe
oxadi azol e der$u£&1as/paliarrhmloﬁ):ivaratagbeuslymauppcﬁ sunh asccanploa). $ny|t—

treatment1@ith th f tal yst
Lo O AR e B R R e R T SR T suc

nobl e-netal cat

as carbon). Su'élcaﬂo@bgffcﬁ@%w@ﬁﬁnaedreetﬁéﬁolt BOSGiddueh e RV ol "

pariti cul ar, for exa such as’ ne or ethanol, or am des,
such as DVF. Thigy drbgdﬁ@lgsms)genera!@r gened aut @t mgerewreybeMeémmm ures

bet ween about 0 and 100 and pressures between about 1 and 200 bar,

preferably at and 100°and pressures between about 1 and 200 bar, preferably at
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 xyleng, chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, tri-
fluoromethylbenzene, chioroform or dichloromethane; alcohols, such as

25 methanol, ethanol, isopropanol, n-propanol, n-butanol or teri-butanol;
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or
dioxanee; glycol ethers, such as ethylene glycol monomethyl or monoethyl
ether or ethylene glycol dimethyl 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 dimethy! sulfoxide (BMSQ); 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.



15 20-30 and 1-10 bar. Hydrogenolysis of the CBZ group succeeds well, for
exanple, on 5 to 10% Pd/ C in nethanol or using ammonium formate (instead of
hydrogen) on Pd/ C in methanol /DVF at 20-30. 20 Exanpl es of suitable inert

sol vents ar e WQ@WPEM¥eONSs, such as hexane, petrol eum et heRCT/BBIIGHIZIS0

tol uene or xylene; chlorinated hydrocarbogg,. such as trichloroethylene,

1, 2-di chl oroet hane, tetrachl oronethane, tri- fluoronethyl benzene, chloroform
or dichl oronet hane; al cohols, such as 25 nethanol, ethanol, isopropanol,

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

di i sopropyl et Hesterd edrn bda)sdpohiﬁednfc(r'ébdéinm uging sieatie acidl grasing Naéts pr such
as et hylene glycol nononethyl or nonoet h)/ et her or et hi:‘lrene | ycol

di met hyl et her K@dHgnywgr, W@iﬁ‘fﬂé’f orgyelergiopnecast iemreraiurgs g 1 Oani des,

such as acet am dret hyl acetam de, N net hyl pyrrolidone (NVP) or

di et hyl f or mam z ); nitriles, such as acetonitrile; sulfoxides, such
as di nethyl sul foxide (DMSO); carbon disul- fide; carboxylic acids, such as
formic ackd or acetic acid; nitro conpounds, such as nitronethane or

ni trobenzene; dseeraminougrbups can rﬁynth@rnmratte aqdateaﬂn @ canveadiondl maensni d

sol vents. WD 20041087646 CiTI P2004/ oazg ? ters can be saponified,
for exanple, udiieP FR&GEchiorigesy anbyAy ripeAkylate Gsi'ri%a'\'}véﬂf‘é\"mt &k 9 THE or

wat eNdi oxanee, &Pbsfl @%ﬂw‘hﬁﬁdéﬁf cﬁ’wutﬂréﬁ-i =NBY) '@ﬁeaﬂ%ﬁ&%g@{%ﬁé‘lgs can

furthernore be acy a conven |ona nanne usi'ng an aci de or

anhydri de or alikydreinee satverg, an‘crua@uhmlorbmembrw or $HBSaﬁndJu¢ ecthelderes- hal i de
or reacteggwi th CHs- C(=NH) - OEt, advant ageously in an inert solvent, such as

di chl or omet haneense afiiEbaseil sichi as trigthydaminelor pyridinefatdepesatuerschetueen
triethyl am ne 0_§ p%_@ _g%(ﬁ:,e at tenperatures between -60 and +30. A base of
th@f_': formul a | R verted into the associated acid-addition

A base of the formula | can be converted into the associated acid-addition

15 salt using an acid, for example by reaction of equivalent amounts of the
base and the acid in an inert solvent, such as ethanol, followed by evapo-
ration. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids,

20 for example sulfuric acid, nitric acid, hydrohalic acids, such as hydrochloric
acid or hydrobromic acid, phosphoric acids, such as orthophosphoric acid,
or sulfamic acid, furthermore organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic monobasic or polybasic carboxyiic,

25 sulfonic or sulfuric acids, for example formic acid, acetic acid, propionic
acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic
acid, fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid, citric
acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, meth-

30 ane- or ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethane-
sulfanic acid, benzenesulfonic acid, p-toluenesulfonic acid, naphthalene-
mono- and -disulfonic acids, and laurylsulfuric acid. Salts with physiologi-
cally unacceptabie acids, for example picrates, can be used for the isola-

tion andfor purification of the compounds of the formula |.
35



15 salt using an acid, for exanple by reaction of equivalent anounts of the
base and the acid in an inert solvent, such as ethanol, followed by evapo-
ration. Suitable acids for this reaction are, in particular, those which

gi ve phyS|oI§§;call¥ acceptable salts. Thus, it is pOSSIb|e to use

i norgani ¢ aci 6#6 exanpl e sulfuric acid, nitric aci dPEERRBHARPO

aci ds, such as hydrochloric acid or hydro#tem c acid, phosphorlc aci ds,
such as orthophosphoric acid, or sulfamc acid, furt her nor e organic acids,
in particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic
nonobasi ¢ or pol ybasic carboxylic, 25 sulfonic or sulfuric acids, for
exanpl e form c && the aiber h@nacﬁJQf"P@lﬂfdﬁﬁ ghihe foraila, | ganee peneited into the

di et hyl acetic aC|d na

acid, maleic acP&r T %588?5989586@ g‘?l}ff t'ﬁ%%@lcg‘é%gélg%ﬁegqa%%kg@ﬁ ??&h H‘Eé&%al
gl uconic acid, agaerH ktPHeorfbspRIndiHeE arﬂmdﬂnum%éﬂls%irﬁgﬁbése%? {6 eiﬁ?hblew

ane- or et hanesul fonic acid, ethanedi suI fonic acid, 2-hyd roxyet hane-
sul fonic asle d, tsedwmegddcb«ﬁe @mmmn}ydommmlemmlﬁmmanbmtd or ey iaene-
and

nono- di sul foni ¢ .aci ds, .and laurytsul furic acjid, Salts th ph si ol ogi -
cally unaccept alPEdQata) It EAISQRassPIS I usessiol Qﬁﬁaﬁléaﬁg%‘?}a%ortgﬁg G sol a-

tion and/or puri t 0 e formula I. 35 WD
20041087646 PCT%%S‘O%O%%%P&%%%% g%rﬂfnlé hand, compounds of the
formula | can be converted into the corresponding netal salts, in
particular alkali netal or alkaline earth netal salts, or into the
correspondi ng antfgnn¥enien alsousiaigs Bamln(ermecha&arﬁmn@wr@@cmmm foranaRi de,
pot assi um'm/dro i,de, sodium carbonate or potassium carbonate). It is also

possi bl e to use ﬂhy5|olog|cally accept abl e organic bases, such as, for
exanple, ethanolanmine. The invention al g relates to the internediate

conpounds of the fornula 10 1 1 §7E§ -i-X

15 -1
D—G ““~O
in which
D is phenyl, pyridyi, thienyl, furyl or imidazolyl, each of which
20 is monosubstituted or disubstituted by Hal,
R is H, OH, OA, alky! having 1, 2, 3, 4, 5 or 6 carbon atoms
or ethynyl,
R? is H, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms,
25 E
< > is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-3,4-
W
or 3,5-diyl,
30 G is {CHz)n, (CH2),NH-, -CH=CH- or -CH=CH-CH=CH-;
X is COOH,
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
Hal isF, Cl, Brorl,
a5 n is0,1or2,

and isomers and salis thereof,



\W\\W15 1-1 DG Oin which Dis phenyl, pyridyl, thienyl, furyl or

I m dazolyl, each of which 20 is nonosubstituted or disubstituted by Hal, R
is H OH QA alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or ethynyl R2

is H OH OQA.ar aIkyI having 1, 2, 3, 4, 5 or 6 carbon atons

pyrrol i di nd¥Q2P48BI6 oi peri dine-1, 2-diyl, oxazoli di ne- ?QTEWBV‘"@:"@ diyl,

30 Gis (CH2)1,, (CH2)" NH, _ CHECH- or—4QGH:CI—I-CI—I:CI—I- Xis COON, Ais

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons, Hal is F, C, Br or 1, 35 n

is 0, 1 or 2, and isonmers and salts thereof. WO 2004/ 057645

PCTI EP2004/ 002350 -42 Particular preference is given to conpounds sel ected
fromthe group con- sisting of 5

3-(4-chlor Opkﬁémhﬁﬁrr Yé'i)onyl éﬂd‘ferﬂpne_n%%éflle rﬂ’the grpup gon;

3- (5-chl or ot hi ophénef2=Car oxazo car oxy |c ac and isoners
and sal ts thedigt{g offhe conpounds are described in Exanple 2. 10 The
I nvention furtherm)re relates to the conpounds

(2R 4S); BOC £-64- rsm@yq:phen)&@fbam@w)emzcdmm -A-cesbeodiglacid,aci d,
3-(5-chlorothiophene-2-carbonyl)oxazolidine-5-carboxylic acid,
and isomers and salts thereof.

The compounds are described in Example 2.
10 The invention furthermore relates to the compounds
(2R ,48)-BOC-4-ethynyl-4-hydroxypyrrolidine-2-carboxylic acid,
(2R, 4R)-BOC-4-ethynyl-4-hydroxypyrrolidine-2-carboxylic acid,
alkyl (2R,45)-BOC-4-ethynyl-4-hydroxypyrrolidine-2-carboxylate,
15 alkyl (2R,4R)-BOC-4-sthynyl-4-hydroxypyrrolidine-2-carboxylate,
where alkyl has 1, 2, 3, 4, 5 or 6 carbon atoms,
and isomers and salts thereof.

The preparation is described in Example 8a.

20
The invention also relates to the intermediate compounds of the formula
(-2
25 E R?
R! 46 §‘X—-Y*‘T
W
-2
H
30
in which
R’ is H, =0, COOR®, OH, OA, NH,, alkyl having 1, 2, 3,4, 5 0r 6
carbon atoms, Ns, ethynyl, vinyl, allyloxy, NHCOA, NHSO.A,
35 OCH.COOA or OCHQCOOH,

R? is H OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,



(2R 4R) - BOC- 4- et hynyl - 4- hydr oxypyrrol i di ne-2-carboxylic acid, alkyl

(2R, 4S) - BOC- 4- et hynyl - 4- hydr oxypyrrol i di ne-2-carboxyl ate, 15 al kyl

(2R, 4R) - BOC- 4- et hynyl - 4- hydr oxypyrrol i di ne-2-carboxyl ate, where al kyl has

1, 2, 3, 4,WO2M/E7@ar bon atoms, and isoners and salts t AREFEBIO04/45e
preparation is described in Exanple Ba.-430 The invention also relates to
the i nternedi ate conpounds of the formula 1-2 25 ERR R X--Y-T W1 1-2 H
30 in which R is H =0, COOR3, OH, OA NH2, alkyl having 1, 2, 3, 4, 5 or 6
carbon atons, N3, ethynyl, vinyl, allyloxy, NHCOA NHSOQ2A, 35 OCH2OOOA or
OCH2COOH, R2 Rsapti R3H, together aré pltetratively d spocygically bonded3et bon at ons,
WO 2004/ 087646 PCT/ EP20041002350 -43 R. and R2 together are alternatively a
spirocyclical |y bonded BM&nPergdRARREHAIC EMBnocyciic ring, R3is Hor A 5 (
) is pyrroli dkne-l 2-di yig, BP ﬁeri di ne-1, 2-diyl, oxazolidine-3,4- Wor
3,5-diyl, Xis CONH, 1 l_{( 1s'1,3- or 1,4-phenylene which is unsubstituted
or

E
< > is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-3,4-
W

or 3,5-diyl,
X is CONH,
10 Y is 1,3- or 1,4-phenylene which is unsubstituted or

monosubstituted or disubstituted by methyl, trifluoromethyl,
ethyl, propyi, Cl or F,
T is piperidin-1-yl, pyrrolidin-1-yl, 1H-pyridin-1-yl, morpholin-4-
15 yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-pyridazin-2-yl,
pyrazin-1-yl, azepan-1-yl or 2-azabicyclo[2.2.2]octan-2-yl,

each of which is monosubstituted or disubstituted by carbonyl

oxygen,
0 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
Hal isF, Cl, Brorli
n is0, 1 or2,
and isomers and salts thereof.
25

The invention also relates, in particular, to the intermediaie compounds of

the formula I-2a

2
= R
30 R1‘€ X—Y—T
W
l

H

I-2a

in which
35



nonosubstituted or disubstituted by nmethyl, trifluoronethyl,

A or F, Tis piperidinlyl pyrrolidin-1-yl,

15 yl, piperazin-1- % 1, 3- oxazol i di n- 3- yl, 2H- pyri dazin
46| _yl or 2-azabicycl o[ 22. 2] oct an- 2-

pyr azin-1- yWO 233‘%??5

i s nonosubstituted or disubstituted by -c& bonyl

et hyl, propyl,

1H- pyri di n-1-yl, norpholin-4-

oxygen,

having 1, 2, 3, 4, 5 or 6 carbon atons, Hal is F, d,
2, and isonmers and salts thereof. 25 The invention also rel ates, in
particular, to,the internedi ate conpounds of the fornula |-2a Rz E 30 Rl

X-Y-T W I 1R Hin wiilctO. @9% %4@68%%3Wh@29014/2®§2§5§ orb44 R is

Hé, :g{ hm’ viOr;'yI ,OA\aI I’\% @léﬁfﬂ&ﬁw%ﬁ@ﬁ ny@f’-@&é@mﬁ W gog S

H OH QA or al kyl havi ggH,CGDADr GCH§CQ'OP$ carbon atons,

W) is pyrroligine-l,z diyl, 10 X J is CONH,
R

yf?%l’a%wweﬁﬁ whi ch

20 A is al kyl

Br or

1, nis 0, 1 or

R3is Hor A C

is H, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,

5
R® is H or A,
E
< > is pyrrolidine-1,2-diyf,
W

10 X is CONH,

Y is 1,3~ or 1,4-phenylene which is unsubstituted or
monosubstituted or disubstituted by methyl, trifluoromethyl,
ethyl, propyl, Cl or F,
15 T is piperidin-1-yl, pyrrolidin-1-yl, 1H-pyridin-1-yl, morpholin-4-
yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-pyridazin-2-yl,
pyrazin-1-yl, azepan-1-yl or 2-azabicyclo[2.2.2]octan-2-yl,
each of which is monosubstituted or disubstituted by carbonyl
0 oxygen,
A is alkyl having 1, 2, 3, 4, & or 6 carbon atoms,
Hal isF, Cl, Brorl,
n is0,1or2,

- and isomers and salts thereof.

Particular preference is given to the compounds selected from the group

consisting of

N-[4-{3-oxomorpholin-4-yi)phenyl]-(S)-pyrrolidine-2-carboxamide,

30 N-[4-(3-oxomorpholin-4-yl)phenyl}-(R)-pyrrolidine-2-carboxamide,

N-{4-(3-oxomorpholin-4-yphenyi]-(2R,4R}-4-hydroxypyrrolidine-2-carbox-

amide,

N-[4-{3-oxomorpholin-4-yl)phenyl]-4-hydroxypyrrolidine-2-carboxamide,

35 N-[4-{3-oxomorpholin-4-yl)phenyl}-(R)-4,4-dimethoxypyrrolidine-2-carbox-

amide,



Yis 1,3- or 1, 4-phenylene which is unsubstituted or nonosubstituted or

di substituted by nethyl, trifluoronethyl, ethyl, propyl, C or F, 15 Tis
pi peridin-1-yl, {\'/rrol idin-1-yl, 1 Hpyridin-1 -yl, norpholin-4- yl,

pi perazin-1 2,““&,&?5‘6va0| i din-3-yl, 2H pyridazin-2-yl, PEFEL2904:09235¢|
azepan-1 -yl or 2-azabicyclo[2.22]octan-25yl, each of which is
nonosubstituted or disubstituted by carbonyl 20 oxygen, A is al kyl having
1, 2, 3, 4, 5 orb carbon atons, Hal is F, d, Br or I, nis 0, 1 or 2, and
i soners and salts thereof. 25 Particular preference is given to the
conpounds sel &tide@-Pxamermheligrbupphernki2R, ARg-demethoxypyrrolidine-2-

N-[ 4- ( 3- oxonor, {bol I n-4-yl)phenyl]-(S)-pyrrolidine-2-carboxam de, 30
N-[4-(3- oxom)Fg SPERY 2yl ) phenyl ] - (R) - pyrrolidi ne-2-carboxam de,

N-[ 4- (3-oxono ' 2R, 4R) - 4- hydr oxypyrrol i di ne- 2- car box
amde, N/[4- ?gag%(%drqrg?g%ﬁﬁ g@&ﬁﬁ%%/ﬁ phenyl ] - 4- hydr oxypyrrol i di

ne- 2- car_boxaniTte,preBaration is described, for example, in Example 1 and 7.

N[ 4-( 30xonor phol i n-4-yl ) phenyl ]-(R) -4, 4-di met hoxypyrrolidi ne-2-carbox-
am de, WD 20041087646 PCT1EP20041 002350 -45

N-[ 4- ( 3- oxono | N-A- Wl R -4 4 L dine- 2-

car boxam de, ?%E&}'ds ﬁdérashpé‘%&@ﬁ'%l%{%%@& @t@ﬁéogﬁiﬁééﬁ'ﬁ]b%pé%%l bed,
for exanple, bhCRiREN£LaAd 26(hdy beChiBPEWHY ©f thbRendleciml atrlicRes apdi ng to
the invention and the conpounds of Clains 24 and 25 may be chiral owing to
t hei r ol ecul &aysacagedingly egayir in various enantiomeric forms. They can therefore

10 exist in racemic or in optically active form.

x Since the pharmaceutical activity of the racemates or sterecisomers of the
compounds according to the invention may differ, it may be desirable to

15 use the enantiomers. In these cases, the end product or even the interme-

diates can be separated into enantiomeric compounds by chemical or
physical measures known to the person skilled in the art or even employed
as such in the synthesis.

20

In the case of racemic amines, diastereomers are formed from the mixture
by reaction with an optically active resolving agent. Exampies of suitable
resolving agents are optically active acids, such as the R and 8 forms of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,

25 malic acid, lactic acid, suitable N-protected amino acids (for example
N-benzoylproline or N-benzenesulfonylproline), or the various optically
active camphorsulfonic acids. Also advantageous is chromategraphic
enantiomer resolution with the aid of an optically active resolving agent
30 (for example dinitrobenzoylphenylglycine, cellulose triacetate or other

derivatives of carbohydrates or chirally derivatised methacrylate polymers
immaobilised on silica gel). Suitable eluents for this purpose are aqueous or
alcoholic solvent mixtures, such as, for example, hexanefisopropanol/

35 acetonitrile, for example in the ratio 82:15:3.



may accordingly occur in various enantioneric forns. They can therefore 10
exist in racemc or in optically active form Since the pharnmaceuti cal
activity of the racemates or stereoisoners of the conpounds according to
the inventi %0 W8Pt er, it may be desirable to 15 use RCTERNMMAZHAers. |In
t hese cases, the end product or even the4gnterne di ates can be separated
into enantioneric conpounds by chem cal or physical neasures known to the
person skilled in the art or even enployed as such in the synthesis. 20 In
the case of racem c am nes, diastereoners are formed fromthe m xture by
reaction withTae iopentioxl fuythesnbresralatesitoiting uag ehthe exmpplieds of theui t abl e

resol vi ng age | cal | actlv R and S forns of

d
tartaric acid Ofm@%iﬁyat bg CopTPoURdp b@f&%ﬁﬂﬁ%ﬁ%{ﬁ’ef BRYSOOREY i ¢ aci d,
25 malic aci dac!:@ﬁttabfé {ﬂheﬁéﬁfl @bﬂ i pr E&t%ﬁtcﬁda ﬁr@d\‘l&énﬁ’érﬁtgﬁhéfrﬁéce?fa”p' e

N-benzoyl proline ‘or nzenesu | ne), or the various optically

active canphotisal pﬁrepa-tmm) dis. paNn&daaUy&nha@mmsah mettiodsnheg cap tiec
enanti orfer resolution with the aid of an optically active resol ving agent 30
(for exanpl e &PRAVEHIDHBAB D BSHiREI8dosaTe @éﬂnItQQ@ r wiinatdeastons sdicher

derivatives o I e r ol ynmers

I mobi | ised o qﬁﬁg‘g@&dé%ﬁ@g?té@é@gl%eﬁ @nahﬂ d%k?g 'Qyéoz‘ﬁtgngdueous or
al cohol i ¢ sol vieRtwitA Qg,ﬁélbemorétp@ﬁm@sactfv@rmgpg@rm{tg, hexanel i sopropanol | 35
acetonitrile, for exanple in the ratio 82715:3. W) 20041087646

PCTI EP2004/ 002350 -46 The invention furthernore relates to the use of the

d$ of U f | | dth f /
e ol oc bl e inv SRR Bribethpre FaEedB e R RE S B lng i lesret gne O
di t i | h |
T8t hods. ”Théﬁ%ﬁﬁ’%ﬁa of the THmufl FBRE%nAund oF GRS 4 dtid B pRARIC e B8

wi'th at | east phasnacdititally lusabledderidtives ssolvatesosaith snd sleresisomersid] uvant
and, if desired, in _conbina-
thereof, including mixtures thereof in all ratios, and, if desired, excipients

15 and/or adjuvants.

These preparations can be used as medicaments in human or veterinary
medicine. Suitable excipients are organic or inorganic substances which
20 are suitable for enteral (for éxample oral), parenteral or topical administra-
tion and do not react with the novel compounds, for example water, vege-
table oils, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatine, carbohydrates, such as lactose or starch, magnesium
25 stearate, talc or Vaseline. Suitable for oral administration are, in particular,
tablets, pills, coated tablets, capsules, powders, granuies, syrups, juices or
drops, suitable for rectal administration are suppositories, suitable for par-
enteral administration are solutions, preferably oil-based or agueous solu-

tions, furthermore suspensions, emulsions or implants, and suitable for

%0 topical application are cintments, creams or powders or also as nasal
sprays. The novel compounds may also be lyophilised and the resultant
lyophilisates used, for example, to prepare injection preparations. The
preparations indicated may be sterilised andfor comprise adjuvants, such

35

as lubricants, preservatives, stabilisers and/or wetting agents, emulsifying

agents, salts for modifying the osmotic pressure, buffer substances, color-



tion with one or nore further active ingredients. 10 The invention
furthernore relates to nedi canents conprising at | east one conpound of the
formula | or_a conpound of Clainms 24 and 25 and/or pharnmaceutically usable
derivatives W&HP Q/ggjé‘sﬁ salts and stereoi somers thereof, |Cﬂ'<‘,@1'&ﬁ‘?4ﬂ’@ﬁrépxtur es
thereof in all ratios, and, if desired,-4¥cipients 15 and/ or adjuvants.
These preparations can be used as nedi canents in human or veterinary

medi ci ne. Suitable excipients are organi c or inorgani c substances which 20
are suitable for enteral (for exanple oral), parenteral or topical

adnini stra ti entsad fevews ansken a pluralityres furdhen agyRpoaiegkents oior exampl e

wat er, vege- ble ails al cohol s, al kyl ene gl ycols, polyethylene

gl ycols, dl ycé’f%P”ePF%&"g‘PE}/ %el atine, carbohydrates, such as |actose or
starch, magnesium 25 stearate, talc or Vaseline. Suitable for oral
admnistration are, in particular, tablets, pills, coated tablets,

capsul et%r pomﬂhe&;onwwnﬂsan‘thesﬁmmpﬂa ljaswceilsasthe clmmpsundsmfﬁtalmsm rect al
adm ni st¥ation are su pOSItO“C@ily suitable for par-_enteral adm ni stration

are sol utions 2Pt @RaBnysigiow éﬁ’cﬁpta&cﬁ%éﬁ@%ﬂ?@?‘a o) be 88d 1eGMer nor e
suspensions, %'g'dh a?lﬂsprg(reht\ﬁ;@eﬂ%ﬁbog %oﬁe'oﬁsae@sgﬁfguch 599‘%%0@89' I cation

are ointnents, or a so as nasa novel
conpounds nay n%kﬁ:@rd]ﬁl ilnﬁ%!?@hcbhlér@i@&darbﬂg irfigtnhatsn, dph@lé%y' bAgihgs used, for
exanple, to prepare injection preparations. The pr eparations | nd| cated may
be ster :4 |10: sed p&eatdris. reﬁiamsus@ftadpugml@ty,mvdleﬁncamwr@mtteeanngrame

preserv ves, stabilisers and/ enul sifying agents, salts
for modifyi ng YHRUSs tHIFPY ‘HP%@%‘%%%}BG oTdREtaatR Lol or WO 20041087646
PCT/ EP2004/ 002350 -47 ants and flavours and/ or a pl ural i ty of further
active ingredients, for exam pie one or nore vitamns. 5 The conpounds of
the formul a | lagenetdl, the substawasaocdsding tetee myedion ans pFeridy

physi ol ogi cal |y acceptable salts thereof can be used for com bating and
preventing t hEdRHBiSEETBEIIN doges bglvasn abey hand pPErRgsiBParticular betwee

15 5 and 100 mg, per dosage unit. The daily dose is preferably between

about 0.02 and 10 mg/kg of body weight. However, the specific dose for
each patient depends on a wide variety of factors, for example on the effi-
cacy of the specific compound employed, on the age, body weight, general
20 state of health, sex, on the diet, on the fime and method of administration,
on the excretion rate, medicament combination and severity of the par-
ticular disease to which the therapy applies. Oral administration is pre-

ferred.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | or a compound of Claims 24 and 25 and/or
pharmaceutically usable derivatives, solvates, salts and stereoisomers
thereof, including mixtures thereof in all ratios, and at least one further

30
medicament active ingredient.

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

(a) an effective amount of a compound of the formula | or a compound of

35 Claims 24 and 25 and/or pharmaceutically usable derivatives, sol-



nyocardi al infarction, arteriosclerosis, inflammtion, apoplexy, angina
pectoris, restenosis after angioplasty, claudicatio intermttens, mgraine,
10 turours, tunour di seases and/or tunour netastases. |In general, the

subst ancesWAIBIHH$ to the invention are preferably a@fRUHPIMOBBSY n doses
bet ween about 1 and 500 ng, in particul4g-between 15 5 and 100 ny, per
dosage unit. The daily dose is preferably between about 0.02 and 10 ng/ kg of
body wei ght. However, the specific dose for each patient depends on a w de
variety of factors, for exanple on the effi- cacy of the specific conpound
enpl oyed, on thevaigs, S@tajgnd\stegaoisogan@traare@ intladiagahixheas therestin, on t he
diet, on the ting,a met hod of adm nistration, on the excretion rate,

medi cament conblﬁﬁf? rand severity of the par- ticular disease to which the
therapy applies. gQgal admi nistration is pre- ferred. 25 The invention
furthernore relates to medi canents conprising at |east one conpound of the

fornula I or (b} cametieativeaniCuat oba 24rtierdn@dicamdho ectivdh rigradient.i cal |y usabl e
deriva®fives, solvates, salts and stereoi somers 30 thereof, includi ng
m xtures thereof in all rati os, and at |east one further nedicanent active

packs of | (2) T <6 Fapo8s SHBgE SPi el sBel S s bhun BB pas oo ™ ©

conpound of pags 6t @ %.%ﬁé@eﬁrﬁaéﬁ/f@rr AP IBRESMPliSaIskipatiidhfdifsd vati ves,
sol WO 2004108@%46 @IUEPZOOM 042350 -%8 vat es, Eal tsS gﬁ stmbem soners

t her eof , i nckadh ngnta‘imdngramseffemiweca‘mmunt cﬁlal cm‘apmm:) ohbite: foBnyla)l crrores f ecti ve

anount 16f a further nedi t ac en The set ses suitable
contai ners, SUKK GEMP lc’ﬁ!rpﬁ ggor p%armaceut?cally usau

derivatives, solvates and stereo;somers thereof, including mixtures thereof
in all ratios,
and an effective amount of a further medicament active ingredient in dis-

15 solved or lyophilised form.

The invention furthermore relates to the use of compounds of the formula |

and the compounds of Claims 24 and 25 and/or pharmaceutically usable
20 derivatives, solvates, salts and stereoisomers thereof, including mixtures

thereof in all ratios,

for the preparation of a medicament for the treatment of thromboses, myo-

cardial infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
25 restenosis after angioplasty, claudicatio intermittens, migraine, tumours,

tumour diseases and/or tumour metastases,

in combination with at least one further medicament active ingredient.

The invention furthermore relates to a medicament comprising 1-N-[(4-
chiorophenyi)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl}~(2R,4R)-4-hydroxy-

pyrrolidine-1,2-dicarboxamide and/or pharmaceutically usable derivatives,

30

solvates, salts and sterecisomers thereof, including mixtures thereof in all

ratios, and aspirin.
33



bags or anpoul es. The set may, for exanple, conprise separate anpoules each
containing an effective anount of a conpound of the fornula I or one 10 of

t he conpounds of Clains 24 and 25 and/or pharmaceutically usable

derivati ve¥O YWHY%EHS and stereoi somers thereof, includif$FHR240280t her eof
in all ratios, and an effective anmount-af-a further nmedi canent active
ingredient in dis- 15 solved or lyophilised form The invention furthernore
relates to the use of conpounds of the fornula | and the conpounds of
Clainms 24 and 25 and/or pharmaceutically usable 20 derivatives, solvates,
salts and st dheonventinrsiurthersore relatgsuaithg useaf d-B4(4-chiorephen]&-N-rat i os,

f th i f dj t t t t ..th , -
cardial | nf atdeibARoRPERi ek BPBandI Ry At YO BRT 2ty e
pectoris,  234peSleRas ishdds .ﬁfarﬁ'ié%Bf?{:ﬁ}@/tdsab‘Fé AEAlSRIds0 sbRBRIIShIENS,

m grai ne, tunours, tunour diseases an r tunour netastases, In conbination

w t h at_ | eastandrgtefedisdmersrthdiedninokidagd msdurasgherBafin all rafiod Her ihevent i on
furtherfhore rel ates to a nedj canent conprisin

1-N-[ (4
chi or opheny! yrepamtipn£f @anedisasicn & thﬁiﬁa}ﬂn)?%h@mﬁréé@%%,mwf dizhydr oxy-

S0l vat s, salterdIsi enar B8 Sy d P el AR el A S B B et cot ' a
rati 0. and aemcrbis der AGRIML0ADBAGIORGS FEAARLHAORT Aing, 483D, | nvent i on

furthernore relates to the use o [ (4-chl orophenyl)]-2-N

{[ 4- ( 3- oxonortpmoLr diséages phahy Mo Retddtaged)yidr eotgipipation wathrasplrir- di -
car boxard de and/ or pharnmaceutical ly usable derivatives, solvates, salts and
stereoi sonmers thereof, including m xtures thereof in all ratios, for the

PreRe et o e A0 g T TR Bl N R R AR
ples, ‘conventional work-up’ means that water is added if necessary, the
pH is adjusted, if necessary, to between 2 and 10, depending on the con-
15 stitution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried
over sodium sulfate and evaporated, and the product is purified by chro-
matography on silica gel and/or by crystallisation. Rf values on silica gel;
20 eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS): El (electron impact ionisation) M”
FAB (fast atom bombardment) (M+H)"

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

25
Example 1
1-N-[(4-chlorophenyl}]-2-N-{[4-(3-oxomorpholin-4-yhphenyl]}-(R)-pyr-

30 rolidine-1,2-dicarboxamide ("A1"} is prepared analogously to the following

scheme:

35



restenosis after angioplasty, claudicatio intermttens, mgraine, tunours,

tunour di seases and/or tunour netastases, in conbination with aspirin. 10
Above and bel ow, all terrperatures are given in C. In the foll ow nﬁ exam
pi es, * conv e WO 9PHIS 76461 k- up' means that water is added ifPhEFRIYPHMYLIG he pH

I s adj usted,

I f necessary, to between 2 ag@-10, depending on the con 15

stitution of the end product, the mxture is extracted with ethyl acetate or

di chl oronet hane, the phases are separated, the organic phase is dried

sodi um sul fate and evaporated, and the product is purified by chro-

mat ogr aphy on silica get and/or

20 el uent:

over

y crystallisationo Rf values on silica gel;

et hyl acet no \ass sp onetr VB): El (electron
i mpact ionisati on) M Agc'f‘f ast/ at bon”oardrim»')' H) §%) (eI ectrospray

I oni sation) (MtH)'
1- N-[ (4-chl or ophenyl ’f’?
rolidine-1,2-dicarboxamde ("A")

N- BOG HOODAPECIINOH 5HCI OON,\B\I N C ~-NONHC O

10

15

20

30

35

C! O ©
¥ e
Q RO NOH )

1.1 0.8 g {5.2 mmol) of 1-hydroxybenzotriazole hydrate, 1.12 g

(5.2 mmaol) of D-Boc-proline, 2 g (10.4 mmot) of N-{3-dimethylamino-
propy!)-N'-ethylcarbodiimide hydrochioride (DAPECI) and 1.26 ml of
N-methyimarpholine are added successively to a solution of 1.0 g

{5.2 mmol) of 4-(4-aminopheny!imorpholin-3-one in 25 ml of dimethyl-
formamide, and the resultant solution is stirred at room temperature for
12 hours. The reaction solution is subsequently evaporated to dryness
under reduced pressure, the residus is taken up in 10 mi 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
solvent has been stripped off, the solid residue is triturated with 20 mi of
diethyl! ether, giving 1.4 g of fert-butyl 2-[4-(3-oxomorpholin-4-ytipheny!-
carbamoyl]pyrrolidine-1-carboxylate as a white powder; ESi 390.

1.2 40 mi of 4N hydrochloric acid in dioxane are added to a solution
of 1.4 g {3.60 mmol) of tert-butyl 2-[4-(3-oxomorpholin-4-yl)phenyl-
carbamovylpyrrolidine-1-carboxylate in 20 ml of dioxane, and the mix-
ture is stirred at room temperature for 12 hours. The precipitate is sub-
sequently filtered off with suction and washed successively with 10 m! of

dioxane and 10 ml of diethyl ether and dried under reduced pressure,

25 Ex
2- N-{[4 I(’*ﬂj'-:t{)“okormrphol in-4-yl) heﬁyl }-(R) -pyr- 30
I s prepared anal og usly to the follow ng
scheme: 85 WD 2004/ 087646 PCT/ EP2004/ 002350 -50 O 0 |H¢BOC OM \ / NH2



HOH 10 1.1 0.8 g (5.2 mmol ) of 1-hydroxybenzotriazole hydrate, 1.12 g
(5.2 mml) of D-Boc-proline, 2 g (10.4 mvol) of N-(3-dinethylam no-
propyl)-N -ethyl carbodiim de hydrochloride (DAPECI) and 1.26 m of 15

N- net hyl nor phol i ne are added successively to a solution of 1.0 5.2 mmol)
of 4-(4-anWﬁ66Wéﬂ§WYhDrphoiin-3-one in 25 m of dinethy RCHHRARHOES? and t he
resultant solution is stirred at roomtémperature for 12 hours. The
reaction solution is subsequently evaporated to dryness 20 under reduced
pressure, the residue is taken up in 10 m of 5% sodi um hydrogencarbonate

solution, and the sodi um hydrogencarbonate solu- tion is extracted tw ce
with 10 m ofghdpay 1 acitatd(Easamerphelinad-ybphendlovemsingead-cer@ni ¢ phases

have been drig er [ um sulfaf. d.h vent has been stripped off,

TheC oot fearfiae WWarde i 38 s hife BOfakl B el ! hyl ether, giving 1.4
g of tent-butyl 2-[4-(3-oxonorpholin-4-yl)pheny!-

car banoyl ] pyrrolidine-|-carboxylate as a white powder; ESI 390. 1.2 40 m of
4N hyd(r%)chl orli.gd acitd mg (AiBdxramelarfet-abidecphenyhisoolanaterare3ided tb.at g (3. 60

nmol ) terf-butyl 2-14-(3-oxonorpho]jn-4-yl)phenyl -

car banoyl j py rspg!tioﬂ‘i Qfédo ‘E‘ér(gc?ﬁy'inﬂ'icﬁ) ?#nhgﬁ'(ﬁfo Q:TP%?'&?T&,‘VIWWHBWM X- ture

Is stirred at..f : . el ol ' ub-
sequent | y 1 P98 2 FREEK Ay Mochoroldi | MErMERRMA TSI m of 35

di oxane and ) mdthplendictitdride, @inbiehe apactitiri Sslutie &y stirpsiaeebops esAuUr e, WO
2004/ 087646 PCTI EP20041002350 -51 giving 1.1 g

of

N-[ 4- \(/\ﬁ:’%ﬂ oxonmiepaiare fordwmp hquieniing paadtion splwiorpiscaliseguenthi washedr ochl ori de
as a it e powder: E 0, 5 1.3 95 0.61 | ) of 4-chlorophenyl
i socyanat e ar"@\?ﬁbéaad’i‘lbz gydr%b%’flpcﬂ?‘%gﬁ?%’dn?@f ‘{’%Peé'la e)r.ng}hylerpe _
N- [ 4- (3- oxomeumpinld Sbidriah JPAREY bl @y sodit 4 iiahe - AérahB QbREBaby dr ochl or i de
and ¥ ml of triethylamne in 5 m

' been stripped off under reduced pressure, the crude product is recrys-

tallised from ethanolfdiethyl ether, giving 120 mg of the title compound

15 ("A1") as a white powder; ESI 443; m.p. 227 &°.

The following compounds are obtained analogously
1 -N-[(4-chiorophenyl)]—2-N—{[3-methyl—4-(3—oxomorpholin—4—yl)—
20 phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide, ESI 457, m.p. 147° (decom-
position);
1-N-[(4-chiorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yi)phenyi]}-
(R)-pyrrolidine-1,2-dicarboxamide, ESI 461, m.p. 155°;
25 1-N{(4-chlorophenyl}]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl}}-
(R)-pyrrolidine-1,2-dicarboxamide, ESI 461;
1-N-{(4-chloropheny)]-2-N-{[3-trifluoromethyi-4-(3-oxomorpholin-4-
ylphenyll}<{R)-pyrrolidine-1,2-dicarboxamide, ES! 511, m.p. 147°;
1-N-[(4-chlorophenyl)]-2-N<{[3-methyi-4-(3-oxomorpholin-4-y1)-

%0 phenyi]}-(R)-piperidine-1,2-dicarboxamide, ESI 471, m.p. 140°;
1-N-[{4-chlorophenyl}]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-(R}-
pyrrolidine-1,2-dicarboxamide, m.p. 221°;
1-N-[(4-chloropheny!)]-2-N-{[4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-(R)-
35

pyrrolidine-1,2-dicarboxamide, ES! 438, m.p. 227°;



of nmethyl ene chloride, and the reaction solution is stirred at roomtem
perature for two hours. The reaction solution is subsequently washed 10 with
5 mM of 1 N hydrochloric acid and 5 nl of water, and the nethylene chloride
solution is i  sodiumsulfate. After the solvent ripped
of f under re@é@g@fﬂgyﬁggsure the crude product is recrys- P@f}prﬁﬂ@%ﬂpﬁ%

et hanol / di ethyl ether, giving 120 ng of -t92e-titl e conpound 15 ("Al") as a
white powder; ESI 443; mp. 227.6. The follow ng conpounds are obtained

anal ogously 1-N-[(4-chl orophenyl)] 2-N-{[3- rrethyl 4- ( 3- oxonor phol i n-4-yl)

20 pheny! R i dine-1, 2- b d 147 (d
ot om) 1 141 [ { A-bkhrepeRy Ry NP a0eabrgsavioaiseBbr gnal-

i n-4-yl)ph 155; 25
LN T4 e of SRt SRSl e Gribr A BRI T, Feb 015 ey 17

(R) - pyrrolidine-1, 2adf(gamsnsphiead)] 5_Eﬂ-{[4-q.270)(0—2H-p ndln 1-y!)phen?/|]} -4 4-

1-N-[ (4-chl orophenyl) -2-N-{[3- trlfluororrethy - 4- ( 3- oxonor phol i n-4

yl )phenyﬁ]} ( RYiflygia-dR e rredicine1 1-gipeporvatide, EES#7311 m p 147; 30 1
-N-[(4-cC

pheny! ] }-l(%; OBih SQﬁ N ké@%%hﬁeﬁﬁh%wﬁa&% Oxon&rﬁ hH %f -?f')-
1-N-[ (4-chl OfW@(E&%thg&rﬁecﬁz%ga@wm;d@'Es|145>5 )phenyll} (R -

pyrrolidine-1

1-N-[ (4-chl or opheny-N-|(423rﬂdarbbﬁe(tfd)]%ﬁﬂ(ﬁ&m@zﬁméthyk}) phiepyridin-1cR)- 35
pyrrolidine-1,2-di carboxam de, ESI 438, mp. 227; WO 20041087646

PCTI Epzoo41002@%’lyl]}-g‘,ﬁ) pyrrolidine-1,2-dicarboxamide, ESI 467.

1- N-[ ( 4- ¢8I or ophenyl )] -2- N-f[ 3- et hyl - } - ( 3- oxonor phol i n- 4-yl ) -
phenyl]}-(S)-pyrrolidine-1, 2-di carboxam de, ES! 457; mp. 174,

1-N-{ (4-chl oroghwghaz N-{[4 (2-oxo0-2H pyridi n-1- yI)phenyI]} 4,4 5
diif | uoro- (R) -pyrrolidine-1, 2-di car boxam de, ESI 473;

1- NF [ (4- chl or ophenyl )]-2-N-{[2-fl uor o- 4- ( 2- oxo- 2Hpyri di n-1-yl ) -

N-[4-(3-oxomorpholin-4-yvliphenvl]-{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 3-chlorothiophenecarboxylic acid, 1.79 g (9.33 mmol) of
20 N-{3-dimethylaminopropy!)-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 ml of dimethylformamide, and the

25 resultant solution is stirred at room temperature for 12 hours. The
reaction 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 ml of
diethyl ether, giving 1.2 g (59.4%) of "AB1", ESI 434; m.p. 195°.

35

The compound



phenyl]}-(R) -pyrroliidine-1,2-dicarboxam de, ESI 455;

1-N-[ (4-chl orophenyl)]-2-N{[ 4-(2-o0xo0-3-net hoxy-2H pyridin-1-yl)-
phenyl]}-(R) -pyrrolidine-1, 2-di carboxanm de, ESI 467. 10 Exanple 1 a

N44- ( 3- ox0 #9§7646- v| ) phenyl | - (R -1-(5-chlorot hi ophend@CTEPape/ 095350
bonyl ) pvrrol i di ne-2-carboxam de ("AB1")-8§371 g (4.66 mmol) of

1- hydr oxybenzotri azol e hydrate, 0.76 g (4.66 nmol) of

5-chl or ot hi ophenecarboxylic acid, 1.79 g (9.33 nmol) of 20

N- ( 3-di net hyl am nopropyl )-N -et hyl carbodi i m de hydrochl oride (DAPECI) and
1.13 m of N net hiN-fBemptioil-4daE- axcenakﬂlﬂ‘@ﬂnsfuybrdmw:bdm 1{o-chlgothivdi on of 1.35

o e ) o R A AR £ o e o5

resul tant sol yti L Sastdyvred at roomtenperature for 12 hours. The
reaction sol u@%‘%\a??s&s'ﬁ%@equently evaporated to dryness under reduced
pressure, theig @stather] asalbgéeslyup in 10 ml of 5% sodi um hydrogen- carbonate
sol uti o® and the sodi um hydrogencar bonate solution is 30 extracted tw ce
with 10 m of ethyl acetate each tine. After the com bined organi c phases
have been dri % over ﬂodi um sul fate and the sol- vent has been stripped off,
the solid rest iturated with 20 mM of diethyl ether, giving 1.2 g
(59.49% of "ABl", ESI 434; mp. 195. 35 The conpound WD 2004/ 087646
PCT1EP20041002350 -53
N-[ 3- net hyl - 41élQ-[MeohﬂDrtm‘rcdnym4—NHD43(830xd>me(pfk)ol|h-4~?k)phérwl}}t(m)42- 5-
phene- 2-1Qar bonyl )pyrrolidine-2-carboxam de, 8, mp.
(deconp05| t i ofjhysir@RyrEHe %@@%ﬁ@*@@tﬁ@s’ﬁ@r@@@ﬂrﬁﬂ ®llows:

N-[(4 chl orophenyl )] -2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl ]}-(R) -2, 5-

o o N—-< >—-N NS / Z
e m i —@~ }_(:(SSHPI':
o}

e] N
15 oﬁ/\ Ph-Se-Se-Ph -
P NaBH,
> 2 >§
e
b) | H,0,/Py

H N
N H
N
20 o [») 0>— analogously to Example 7
> O
: <
0\) al Jl
| O
. 25 >«

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 dipheny! diselenide in
12 mi 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-oxc-
morpholin-4-yl)phenylcarbamoyl]pyrrolidine-1-carboxylate (see Example
9.1} in 12 mi 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 mixfure has been cooled, the solvent is stripped



10 di hydropyrrol e-1, 2-di carboxam de is prepared as follows, O N Se~Ph ON
15 Ph-Se-Se-Ph O O NaBHQ O 0 w b) HZO2IPy N 20 o >4 ot p analogously to
Exanple 7 NO No~a 0 O 25 a) 0.19 g (5.1 nmmol) of sodi um borohydride
(NaBH4) is_added nitro- gen to the suspension of Q.82 2 63 nmol ) of
di phenyl “Z%?oé'f‘/f'%’éqn 12 m of tert-butanol, and the ré’ﬁ@% OO0 e i s
refl uxed for about one 30 hour until th&4yel I ow reaction solution becones
colourless. The solution of 1.99 g (4.11 mol) of tert-butyl

(2R, 4R) - 4- et hanesul f onyl oxy- 2- [ 4- ( 3- oxo-

nmor phol i n-4-%§) phenyl car banoyl } pyrrol i di ne-1-carboxyl ate (see Exanple 9.1)
in 12 m of w©fryndairafered @r@ﬁb%d%ﬁ@?ﬂguﬁ&jﬁeﬂr%w%Qe”&@f?’frh}’é tem 35

D tring, ar Aebifin SRElRsMhttdtion [ \iendd b2l bhialed) phfodag" ™"
stripped WO 2@@@&%é@é@t@ﬁﬁé@%@@ﬂé&ﬂamlfat@én@fsftnpmHgr offf TAHE @BIERESSUr €,

the residue is taken up in 20 mM of ethyl acetate the resultant
sol ut i is \MMSeHBﬁng (8128P%irof tﬁrf-hla’tyéf'lRBWfZﬁBl gF-oxomermtdiint4-yet at e phase

f d I ' 82 81. 39
g}le{eft Ibﬂtmyfp @? %Eﬁagnmgi p?‘g p:italﬁeqp—agaer gxﬁai%l,\éesﬁgﬂs g (81.3%

b) 1 ml of 30% hydrogen peroxide (H,0;) is added dropwise at 0°C to the

solution of 1.72 g (3.16 mmol) of the selenium compound prepared under

10 a) and 0.4 m! of pyridine in 25 mi of methylene chicride. The reaction mix-
_ ture is subsequently aliowed ttj come fo room temperature over the course
- of two hours, 10 mi 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-buty! (R)-2-[4-(3-oxomorpholin-4-yl)phenylcarbamoyl}-2,5-
20 dihydropyrrole-1-carboxylate, ES! 388,

The further reaction is carried out analogously to Example 7, giving 1-N-
[(4-chlorophenyl)]-2-N-{[4-(3-oxamorpholin-4-yl)phenyl]}-(R)-2,5-dihydro-
pyrrole-1,2-dicarboxamide, ESI 441, m.p. 245°.

25

The following compounds are obtained analogously

1-N-[(4-chloropheny!})]-2-N-{[4~(2-ox0-1H-pyrazin-1-yphenyl]}-(R)-
30 2 5-dihydropyrrole-1,2-dicarboxamide,
1-N-[{(4~-chlorophenyl)]-2-N-{]4-(2-oxo-1H-pyridin-1-yl)phenyl}}-(R)-
2 5-dihydropyrrole-1,2-dicarboxamide,
1-N-{{4-chiorophenyl)}-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)phenyll}}-
35 (R)-2,5-dihydropyrrole-1,2-dicarboxamide,



phenyl car banoyl | - 4- phenyl sel anyl pyrrol i di ne-1-carboxyl ate, ESI 545. b) | m
of 30% hydr ogen peroxide (H202) is added dropw se at OC to the solution of
1.72 g (3.16 nmol) of the sel enium conpound prepared under 10 a) and 0.4 n
of pyridi né¥OR0PB8F46 of et hyl ene chl oride. The reacti onPET/EPI004/€023%)
subsequently allowed to conme to roomtemgerature over the course of two
hours, 10 m of 5% potassi um hydrogensul fate solution are then added, the
phases are separated, and the organic phase is washed with 15 10 m of

sat urat ed sodi um hydrogencarbonate solution. After the organic phase has
been dried over sbii-fifachidrbphenyie2-Naf2dlokovedt(3hasrhepholinid-yipeehydii{ , t he
residue is chronmato hed on silica gel, giving 0.73 g (59.7% of Pert

but y (R)-2-[(B)(%5dﬁB¥1£'PBW6P|ien12“ JIe3BREARNIr banoyl -2, 5 20

di hydr opyrrol e- 1- carboxyl ate, ESI 388. The further reaction is carried out
anal ogously to Exanple 7, giving 1-N

[ (4-chl oropheexém?azl\l-{w ( 3- oxonor phol i n- 4- yl ) phenyl ]}-(R)-2, 5-dihydro-
pyrrol ed1, 2-di car boxam de, ESI 441, mp. 245. 25 The fol | ow ng conpounds are
obt ai ned anal ogously 1-N-[(4-chlorophenyl)}-2-N{[4-(2-0x0-1

|1+ Rﬁ’({j?é' g h%or%‘éﬁﬂam%l}oﬁgﬁz‘yl ]42[\5{[%7@-@?/ o Oglﬁ\qp(ﬁl =y Iip@gnyi]b%ﬂgﬁ%m ((jeR)
2, S- di hydr obysoh s 3. LalEAISOMARTAR s ftelfd BhacgBlEpbkhs T (13

(R -2, 5-di hyd]bom)ggm@né 2-di car boxam de, WD 20041087646 PC1/ EP2004/ 002350
-55 1- N (4-chl orophenyl )] -2-N{[ 2-fl uoro-4-(3- oxom)rgholin-4-y|)pheny|]}-
(R) -2, 5-di hydropyrrol e-1, 2-di carboxam de. 5 Exanpl e ;2273 N-[(4-ch I
Qro.phenyl )] 4- N- { [ 44 3- oxonor phol i n- 4-8€® phenyl ]}- (\|
zol i di ne- 3, 4-di car bg);lajp de, (¥ Adcholss par egoanal ngp&sl qy to the fol-

2

1 r eioan
o cl @
HN
19 |G <°1, 0
ST s o ¥
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20 2.1 1.48 ml (20.0 mmol) of 37% agueous 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 mmol} of 4-chlorophenyl
~ 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 HC\, and the precipitate formed is fil-
tered off and dried, giving {(R}-3-(4-chlorophenylcarbamoyi)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 solution of 541 mg
(2.00 mmol) of (R)-3-(4-chlorophenyicarbamoyl)oxazolidine-4-carboxylic

35
acid and 384 mg (2.00 mmol} of 4-(4-aminophenyl)morpholin-3-one in 4 ml



| owi ng schene: 10 0 HONCON..,..rOH HZN YOH + HCHO+ \ / NaOH HN-~O 0 O
ad --~\V1 1I5HINOOHC O i ~OHNVM0 0 Na NDAPECI \ LO C 20 2.1
1.49 mM (20.0 mmlg of 37% aqueous formal dehyde solution are added to a

sol uti on oWOX044#08364620. 0 nmmol ) of D-serine in 10 ml of PCRERZWANEHS sodi um
hydroxi de solution. The resultant sol utd®n is left at 5C for 18 hours. The
solution is heated to 80C, 6.14 g (40 nrnol) of 4-chlorophenyl 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 fornmed is filtered off. The

filtrate i s atdimathyéormennige {DNMMICANG dhel mixtere iseHirfrd at wonplarerenas fil -

t d off dr.i I VI R)-3-(4-¢chl | b I l'idine-4- 30

o oot § e e, ThelBholt R SRR L R ALY oS o

N- ( 3- di met h%?@?o@@ﬁé@d%hbté\bolgﬁi‘?ﬂ,' & Be prdkigiafefndiaos ierdfigrr( DAPECH) are
uti 41 ng 35 (2.00 nmol ) of

added to a so on of 5

(R) - 3- (4- chl givoyh@4N (dectbaropiienpbipéd-N-{[dHBecxbnoanpholigd-gl) prasrivti}-aRyk 384 ny
(2.00 ) of 4-(4-am hophenyl)nmorphalin-3-one in 4 n \Iég 2004/ 087646
PCT/ EP2004/ 00¥2#idinesg, 45¢licgr fe driranPaé qammyesssRlic FS1 it ure is

stirred at roomtenpera- ture for 18 hours. The reaction mxture is added to
saturated sodi um hydrogencarbonate solution, and the precipitate fornmed is

filtered of f The felloWwing compounds are obtained analogously
S OO L £ aniorophemya N-([Bmbthyl-4(E-crorherpholm Aty
10 phenyl]}-(R)-oxazolidine-3,4-dicarboxamide, ESI 459;
3-N-[(4-chlorophenyl)]-4-N-{[4-{3-oxomorpholin-4-yl)phenvyl]}-
(4R, 58)- 5-methyloxazolidine-3,4-dicarboxamide, ESI 459;
3-N-{{4-chiorophenyl)-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
15 phenyl]}-(4R,5S)-5-methyloxazolidine-3,4-dicarboxamide, ESI 473;
3-N-{{4-chlorophenyl)}-4-N-{[4-(2-oxo-2H-pyridin-1-yhphenyl}-(R)-
oxazolidine-3,4-dicarboxamide, ESI 439, |
3-N-[(4-chlorophenyl)]-4-N-{[4-(2-ox0o-2H-pyridin-1-yl)phenyl]}-
20 (4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESI 453;
3-N-[(4-chlorophenyl}]-4-N-{[3-fluoro-4-(3-oxomerpholin4-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESI 477,
3-N-{(4-chioropheny!}]-4-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
o5 phenyl]}-(4R,558)-5-methyloxazolidine-3,4-dicarboxamide, ESI 477;
3-N-[(4-chlorophenyl}}-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(4R,5R)-5-methyloxazolidine-3,4-dicarboxamide, ESI 473;
3-N-[(4-chlorophenyl}]-4-N-{[4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, £ES| 454,
3-N-[(4-chlorophenyl)]-4-N-{[4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-(R)-
oxazolidine-3,4-dicarboxamide, ESI 440;
3-N-[{4-chlorophenyl)]-4-N-{[3-chloro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl}-(R)-oxazolidine-3,4-dicarboxamide, ESt 473.

30
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oxazol i di ne- 3, 4-di carboxam de ("A2") as a colourless solid; ESI 461. The
foll ow ng conpounds are obtai ned anal ogously

3-N-[ (4-chl orophenyl )] -4-N-{[ 3- et hyl - 4- (3- oxonor phol in-4-yl)- 10
phenyl]}-(R).-0xazol i di ne- 3, 4-di car boxam de, ESI 459; 3- N-CLr 4- chl or og)henyl
)]-4- N ({4- P2 NGB0l i n-4-yl )phenyl ]}- (4R 5S)-  PCTEP2004/00235

5- et hyl oxazol i di ne- 3, 4- di car boxam de, £5F -459; 3-N-[(4-ch

| or ophenyl ) - 4- N-{(3- net hyl - 4-(3-oxonorphol i n-4-yl)- 15

phenyl ]}- (4R, 58) - 5- et hyl oxazol i di ne- 3, 4-di car boxam de, ESI 473;
3-N-[(4-chl oroghenyl )I-4-I\|—{[4-(2-oxo-2|—|—pyri di n-1-yl ) phenyl ]}-(R
oxazol i di ne-3 xam de, ESI 439;

3-N-[(4-chl orophenyl )] -4-N-{[ 4-(2-0x0-2H pyridin-1-yl)phenyl]}- 20

(4R, 5S) - 5- et hyl oxazol i di ne- 3, 4-di car boxam de, ESI 453;

3 N[ (4- chl or gphampibidasioRicetiard lBkamAd 3eraR@RRo(R)-iebnir) Pheny! ]} -
(4R, 5S) - 5- net hyl oxazol i di ne- 3, 4-di car boxam de, ESI 477,

3- N 1(4-5chl orophenyl )]-4-N-(] hl er o- 4- ( 3- oxonor phol i n-4-yl ) 25
phenyl ] }* (4R, 5S) - 5- net hyl oxazol{_di file- 3, 4- di car boxani de, ESI 477;

3- N-[ (4-chl or ophenyl )] - 4- N- HO3- n&t hybyd- ( 3- oxonor phol i n-4-yl) -

phenyl ]}- (4R 5R)-5-net hyl oxazol i giyne- 3, 4-di car boxam de, ESI 473;

3- N-[ (4- chl orophenyl )] -4- N-{[ 4- ( 2- dx0- 2H pyr azi n- 1-yl ) phenyl ] }- 30

(4R, 5S) - 5- et hyl oxazol i di ne- 3, 4-di car boxam de, ESI 454;

3-N-[ (4-chl orophenyl )] -4-N([4-(2-oxo0-2H pyrazin-1-yl)phenyl]}-(R
oxazol i di ne- 3 givasi tharfollovangdempESInd440;

oy 11+ (- onazel Pl b e e i bbbt s
PCTI EP2004100 a%-a'ég'ircﬁ?%%pﬁaﬁé—W—d%&%ﬂﬁepr ocedure to Exanple 2
)-c%ecﬁn e '

starting from
(O{
Tray N
15 ’z 1" O 0
N™g © N
L_o

Cl

20
Example 3

3-N-[{4-chlorophenyl)]-4-N-{[4-(3-oxomorpholin-4-yhphenyl]}-(S)-thia-
zolidine-3,4-dicarboxamide ("A3") and
3-N-{{4-chlorophenyl}]-4-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(8)-1,1-

dioxo-1A°-thiazolidine-3,4-dicarboxamide ("A4") are prepared analo-

25

gously to the following scheme:

30
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50 HOLOH NH2 10 gives the follow ng conmpound 6-N-[ (4-chl orophenyl
)]-7-N-{[4-(3-oxonorphol i n-4-y |) phenyl ]}-4-
oxa- 6-azaspi ro[ 2. 4] heptane-6, 7-di carboxami de ~N NO 15i NOON d
20 Exanpl &¥@2004/087616 PCT/EP2004/602350
3-N-[ (4-chl orophenyl )] -4-N-{[ 4-(3-oxonggphol i n-4-yl)phenyl]}-(S -thia-
zol i di ne- 3, 4-di carboxam de ("A3") and 25
3-N-[ (4-chl orophenyl )] -4-N-{[ 4- (3-oxonorphol i n-4-yl)phenyl]}-(S)-1, 1-
di oxo- 1X6-t hi azol i di ne- 3, 4-di carboxam de ("A4") are prepared anal o- gously
to the follow ng schene: 30 35 WD 20041087646 PCTI §$’§004/ 002350 -58 s S
NCO CH OH NaHCC3 !S\ﬁ ~p O ~~ ,Imce HN O Q C N "«»{OH

{ NaHGO, A

N+ NS ©

R

H,N 5 s cl
ON 1. WHO\
0
N

K,

o
xI
=

-

DAPECI

¢l
10

16
3.1 A solution 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-chlorophenylcarbamaoyl)thiazolidine-4-car-
o5 boxylic acid as a colourless solid; ESI 287,
3.2 498 mg (2.60 mmol) of N-(3-dimethylaminopropyl)-N*-ethylcarbo-
diimide hydrochloride (DAPECI) are added to a solution of 573 mg
{2.00 mmol) of (S)-3-(4-chlorophenylcarbamoyhthiazolidine-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 solution, and the precipitate formed is filtered off,
35 giving 3-N-[(4-chlorophenyl)]-4-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(S)-
thiazolidine-3,4-dicarboxamide ("A3") as a colourless solid; ESI 461.



5HNC NuN.YN\/\I O HND i N DAPECI 0Ooo 11 10 a (N~ H oxen HNO O
I N C 15 3.1 A solution of 4.54 g (54.0 mml) of sodi um hydrogencarbonate
and 3.60 g (27.0 nnDI) of 2-(9S)- thlazolldlne 4-carboxylic acid in 50 m of
water is h®RBHNGHOC, and 8.46 g (540 mol) of 4- chl oPEFHRRNH0ZERyanat e
20 are added. The reaction m xture is stbgred at this tenperature for 1
hour. The mxture is allowed to cool, and the precipitate forned is
filtered off. The filtrate is acidified using 1 N HCI, and the precipitate
formed is filtered off and dried, giving
(S)-3-(4-ch|orophenylcarbanDyI)thiazoIidine-4-car- boxylic acid as a

col ourl ess so 7. 2 .2 498 . 6 ) .of

N (oot et ot 8 nopRAsINOnGt 15 pEaratE nie0 il g8 War S aiderita @ SHSRSEC ) ar e
added to a o ]mm]u

(S)-3-(4- chfor oHrLenyﬂ:g% n%?ﬁ@clgazol I d|)|rr1]gf04mlccéfrrgethqnoi an?c):lothgcrle Ct:!t%%l 384 ngy
(2.00 mmol) oinm:tu('éfisastlrrmj)hlemﬂn) teonpérakure-fr 24 dours. 41' hd resgfion mixture is

di nethyl5fornam de :t DMF), and the m xture is stirred roomtenpera- ture
for 18 hours. afiged @&@teroﬁnﬁ]tkae@r@mp%atsd‘a@aew&léﬁreda@tffe@n%aae@nswlng

G ng 3ok T (P PRA- AR B BobH P S IRt I el (5 -
thi azol i di ne- 3idladi FaR6AAINEES G- d%&aaboaanﬁdépwyéga%oﬂs@jn@s doblt; £61. WO
20041087646 PCTI EP20041002350 -59 3 A solution of 1.9 oxone in 30 n

of water is ad@d to a suspen-
10

The following compounds are obtained analogously

3-N-[{4-chlorophenyl}}-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl}-
15 phenyi]}-(S)-thiazolidine-3,4-dicarboxamide, ESI 475;
3-N-[(4-chlorophenyl)]-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl[I<(S)-1,1-dioxo-1A>-thiazolidine-3,4-dicarboxamide, ESI 507;
3-N-{{4-chlorophenyl}]-4-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl}}-(R)-
20 thiazolidine-3,4-dicarboxamide, ESI 455,

Example 4

25 N-[4-(3-oxomorpholin4-ylyphenyl}-3-(5-chlorothiophene-2-carbonyl)-
oxazolidine-5-carboxamide ("A5") is prepared analogously to the fol-

lowing scheme:

30
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sion of 450 ng (0.976 mol) of "A3" in 50 ml of nethanol, and the reaction
5 mxture is stirred at roomtenperature for 24 hours. The reaction m xture
is added to water, and the precipitate forned is filtered off and dri ed,

gi ving 3- NG 2044788064 ophenyl )] - 4- N-{[ 4- ( 3- oxonor phol PCT/EP2004/002350

i n-4-yl)phenyl]}-(S)-1,1- di oxo-1A6-thiggalidine-3,4-dicarboxam de ("A4") as
a colourless solid; ESI 493. 10 The foll ow ng conpounds are obtai ned

anal ogously 3-N-[(4-chl orophenyl)]-4-N-([3-nmnethyl -4-(3-oxonorpholin-4-yl )-
15 phenyl]}-(S)--thiazolidine-3,4-di carboxam de, ESI 475; 3-N-[(4-ch |

or ophenyl )] - 4 N-{[ 3- net hyl - 4- ( 3- oxgnor phol i n-4 | Fe
phenyl ])-(S)- 1 1-dHoxo- 1 A6-t hi agolh di neM&4- di ¢ i dgy ESI 507;
3-N-[(4- chl ol hegs% 4 N-{ [F=E&H ox - 2FFpyTT di -1\ | ) pAenyl ]1}-(R) 20
t hi azol i di ne- 3, 4- dlcparbokdﬁhﬁi’d'e ESI 455. Exarfhle’4 25

N-[ 4- (3- oxonor phol i nA-y1) phenyl ]-3-(5-chl orothi ophene- 2- car bonyl ) -

oxazol i di ne-5-carboxam de ("A5") is prepared anal ogously to the fol- |ow ng
scheme:5 30 35 WD 2004/ 087646 PCT/ EP2004/ 002350 -60 OHo "o NaOH H2N OH
+C Cf SSOHO H Clo 5H2NaII,ONr0N
N
i‘g J\” 1N
DAPECI “ N
10 o
4.1 1.48 mi (19.9 mmol) of 37% aqueous formaldehyde solution are

added to a solution of 2.060 g (12.0 mmol) of DL-isoserine in 10 ml of 1N

15 aqueous sodium hydroxide solution. The resultant selution is left at 5°C for
18 hours. A solution of 3.46 g (19.1 mmol) of 5-chiorothiophenecarbonyl
chloride in 10 mi 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

20 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 agueous phase is acidified using 1N HC! and exiracted with ter-butyl
methyl ether. This organic phase is dried over sodium suifate and evapo-

25 rated, giving 3-(5-chlorothiophene-2-carbonyl)oxazolidine-5-carboxylic

acid as a colourless solid; ESI 262.

4.2 479 mg (2.50 mmol) of N-(3-dimethylaminopropyi)-A-ethyl-

30 carbodiimide hydrochioride (DAPECI) are added io a solution of 500 mg
(1.91 mmol) of 3-(5-chlorothiophene-2-carbonyljoxazolidine-5-carbox-
ylic 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

35 temperature for 18 hours. The reaction mixture is added to saturated

sodium hydrogencarbonate solution, and the precipitate formed is fil-



DAPECI CI N 10 4.1 1.48 ml (19.9 mml) of 37% aqueous formal dehyde sol ution
are added to a solution of 2.00 g (19.0 mmot) of DL-isoserine in 10 m of 1
N 15 aqueous sodi um hydroxi de solution. The resultant solution is left at 5C
for 18 hoWPS004A8IE6 uti on of 3.46 g (19.1 nmol) of 5-chPEFEPHIEHEEHecar bonyl
chloride in 10 and of acetone is addedgdropwi se to this solution at an
inter- nal tenperature of 0 - 5C. During the dropw se addition, the pHis
held at a value above 7 by addition of solid sodi um hydrogencarbonate. Wen
the 20 addition is conplete, the mxture is allowed to warmto room

t enper at ur e, teravﬁaﬁ,rgiwmgdﬂdéd?) ca@mctrpboi&n -Anyliphenyilekto-alloeethig-t h tert - but yl
nmet hyl et her, aqueo difie CI and extracted
with tert-buthe ﬁf&aﬁfﬁ? i)cq)i‘g?g]sqefﬂ?g BV Qﬁ?@'%@éﬁ%saﬁo (5¥&r sodi um

sul fate and Tﬁd{ E gz.;at ed, giving

3- (5-chl or ot hi ophene- -carbonyl)oxazolldlne 5-carboxylic acid as a

col our|l ess solid; ESI 262. 4.2 479 ng (2.50 nmol) of

N- ( 3- dP net hyI am nopropyl )-N -ethyl 30 _carbodiimde hydrochl ori de (DAPECI)
are added to faea%llqwm@)ﬁompogodwaeop@@qd Anslogogsly

3- (5-chl or ot hi ophene- 2- car bonyl ) oxazol i di ne-5-carbox- ylic acid and 367 ng
(1.91 mol ) of 4-(4-am nophenyl ) norpholin-3-one in 5 m of

di met hyl f or mam qg-[8.A\Ethyl-2119-dxBendthHbIH-8- C}Jl)‘i)h%hy!}f?;e@; @ﬁlomﬁmpﬁénéqmer ature
for 18 hours. The reaction mxture is ad to saturated sodium

hydr ogencar bearhoeylsotazpliding-aadridxampiediPi 420e formed is fil WO 2004/ 087646
PCT/ EP2004100235Q -61- tered off i, Vin .

N-[ 4- ( 3- oxonorphrgT[ﬂ%ZP’)QI'élgﬂ%fﬁ'glr] 13" eg}glﬂ—gr—@[—q:,tplg[oth10phene—2-car-

phene- 2-car | "A5") as a colourless solid,

| wz)o%%ﬁ)dnhé’ H‘Ear%oﬁ%@%‘ ¥Y)

ESI 436. 5 OW ng conpoun are ob a| ned anal ogously
N- [ 3- et hyl - 4- ( 3- oxonor pho I i n-4-yl )phenyl ]-3-(5-chloroth iophene-2-

Example §
15

1-N-{(5-chloropyridin-2-yt)]-2-N-{[4-(2-oxo-2H-pyridin-1-yhphenyl]}-

(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide ("A&") is prepared analo-

gously to the following scheme:
20 - HO

NA, 0._Cl {\l N
N mn/ 9]
L O B
A\ / + O,N o ol N [
o X
25 “O-.
- N fr
pyridine N HN"& \©\
N-ethyldiisepropylamine N=
dichloremethane X J

30 of

894 mg (4.43 mmol) of 4-nitrophenyl chioroformate are added to a solution

of 570 mg (4.43 mmol) of 2-amino-5-chloropyridine and 0.73 ml (2.0 mmol)
35 of pyridine in 50 ml of dichloromethane, and the mixture is stirred at room

temperature for 1 hour. 1.49 g (4.43 mmol) of (2R,4R)-4-hydroxy-2-[4-(2-



car bonyl )oxazol I di ne- 5 car boxam de ES| 450; 10

N-[ 4- (2- oxo- 2H pyri di n- 1-yl ) phenyl ] - 3- (5- chl or ot hi ophene- 2- car -

bonyl ) oxazol i di ne- 5- car boxam de, ESI 430. Exanple 5 15

1- N- [ ( 5- chinay mpyrod7den- 2-yl )] - 2- N-{[ 4- (2- ox0- 2H pyri di n- Pcyipmbamgis) -

(2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2-di car bgxam de ("A6") is prepared anal o-
gously to the follow ng schene: 20 HO ~f HNNHz I \ O-C + N,, NO ~ 2
+ pzN' v OC Nf C 25 HON pyridine HHOI O N J \ Nethyl di sopropyl ame
\ dlchloronethane 30 CI 894 ng (4.43 mol) of 4-nitrophenyl chloroformate
are added tOoﬂo&@J{—pWi@iﬁ-1—9f)?55ﬁMﬁ&b€aﬁlcﬂrﬁ gﬂ‘@hdmﬁfm ShRyfidecarkt ¢/% @r opyri di ne
and 0.73 m (9.0 mmol) 35 pyridine in m of dichl oronethane, and the
m xture is s{%.OmachojtofMbethyldicapeopitiamng are addegiio the reselt@ﬁt(wspenﬂnol) of

(2R AR) -4y g End the rE4cHOR mindure 16 strred at fooi Gmperatare for 16 Rours.

The reaction mixture is evaporated, and the residue is chromatographed

° on a silica-gel column with dichloromethane/methancl 95:5 as eluent,
giving 1-N-[{5-chloropyridin-2-y1}]-2-N-{[4-(2-oxo-2H-pyridin-1-y)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide ("A6") as a colourless
solid, ES1 454.

10

The following compounds are obtained analogously

1-N-{{5-chioropyridin-2-yl)}-2-N-{[4-{3-oxomorpholin-4-yl)phenyl}}-
15 (2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES! 460;
1-N-{{5-chtoropyridin-2-yt}}-2-N-{[4-(2-ox0-2H-pyrazin-1-yl)-
phenyi]}-(2R 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 455;
1-N{(5-chloropyridin-2-y)}-2-N-{[3-flucro-4-(2-oxo-2H-pyridin-1-
20 yhiphenytl}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxaride, ESI 472;
1-N-[(5-chloropyridin-2-yl)]-2-N-{[4<{2-0x0-2H-pyridin-1-yl)phenyl]}-
(R)-4,4-dimethoxypyrrolidine-1,2-dicarboxamide, ESI 498;
| 1-N-[(5-chloropyridin-2-y|)]-2-N-{[4-{ 3-oxomorpholin-4-yhphenyl]}-
o5 (R)-4,4-dimethoxypyrrolidine-1,2-dicarboxamide, ESI| 504:;
1-N-[(6-chloropyridin-3-y1)]-2-N-{[4-(2-ox0-2H-pyridin-1-yliphenyl}}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 454,
1-N-[(6-chloropyridin-3-y1)]-2-N<{[4-(2-ox0-2H-pyrazin-1-yl)-
pheny![}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 455.

30
Example 6
1-N-{{4-chlorophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-ytpheny!}}-(R)-4,4-
35

dimethoxypyrrolidine-1,2-dicarboxamide ("A7") is prepared analogously to

the following scheme:



oxo- 2H pyri di n- 1-yl ) phenyl car banoyl ] pyrrol i di nium chloride and 1.5 m (9.0
mmol) of N-ethyldiisopropylamne are added to the resultant suspen- sion,
and the reaction mxture is stirred at roomtenperature for 18 hours. 5 The
reaction MYQEUHE3%S evaporated, and the residue is chr RFEXBRAAHMEHD on a
silica-gel colum w th dichl oronethanegg@et hanol 95:5 as eluent, giving
1-N-[ (5-chl oropyridin-2-yp}-2-N{[4-(2-o0xo0-2H pyridin-1-yl )phenyl])-

(2R, 4R) - 4- hydr oxypyrrol i di ne- 12-di car boxam de ("A6") as a colourless solid,
ESI 454. 10 The foll ow ng conmpounds are obtained anal ogously

1-N-[ (5-chloropyridin-2-yi)]-2-N{[4-(3-oxonorphoiin-4-yl)phenyl]}- 15

(2R 4R) - 4- hydr oxypyrrolidine-1, 2- digar boxam de, ESE 460;

1-N-[(5- chlorgpyrldanyl)]OZ N-{M X073 2I—I—pyr%n1yl)

phenyl]}- (2R - 4- hydr oxypy4r oI i di ne- ~car box de,; ESI 455;

1-N-[ (5-chl or prlghnc'ﬁayl)] N-{[3-fl uorlg-4-(2-0 idio- 1 20
yl ) phenyl ]} - ( 4“‘hX_dT‘ox Pyt Ol di ne- 1, 2-di caésb(oxajﬁ ES|| 472,
1- N[ (B- chl oo rCIdlnpyﬁ "W Y é\&{[4(2 oxo- 2H pyri n-1-y)¢‘b\e yl]}-

(R) 4, 4- di net hgxypyrrolidi ne-I, 2-di car boxami de, E 98;

1-N-[(5-chloropyridin-2-yl)]-2>N-{[4-(3-oxonor phol i n-4-yl)phenyl]}- 25
(R) -4, 4-di nmet hoxypyrrolidine-1, 2-di carboxam de, ESI 504;
1- N-[ (6-chl oropyri di n- 3 yl)1-2-N-{[4-(2-oxo- chyrl%llm"’_l. y])phenyl}}
(2R, 4R) - 4- hydrox’y%rrold ine-1, 2-di car boxa , ESI
1- N-[ ( 6- chl or opyFPdn- 3-AH) ] - 2N-j[4(2 ox8- ZH- pyr azi
phenyl10 - (2R, 4R)9m4]m|hydr di ge- 1, 2¢edi car boxam 5 Exanpl e 6
1-N-[ (4-chl orophenyl)] 2'=&N- - 0fo0- 2H- erldl n 1- )cp)heny @4 4- 35
di met hoxypyrrolidine-1, 2;di carb X a (rA7" ared anal o ly to
‘the fol | owi ng schene: VO 200410876 CTIBp 6'?110 0 -63

cl

15 6.1 12.2 g (122 mmol) of chromium(VI) oxide are added to a mixture,
held at 0°C, of 22 mi of pyridine and 50 ml 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-

20 4-hydroxy-D-praline in 80 mi of dichloromethane is added dropwise over
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

25 aver sodium sulfate, evaporated and recrystallised from diethyl ether/
petroleum ether, giving Boc-4-keto-D-proline as a colourless solid;
ESI130.

20 6.2 742 mg (3.00 mmol) of ethyt 2-ethoxy-1,2-dihydroquinoline-1-car-
boxylate (EEDQ) are added to a suspension of 459 mg (2.00 mmol) of
Boc-4-keto-D-proline and 372 mg (2.00 mmof) of 1-(4-aminophenyl)-1H-
pyridin-2-one in 25 mt of foluene, and the mixture is stirred at room tem-
perature for 18 hours. 200 ml of tert-butyl methyl ether are added, and the

35
precipitate formed is filtered off. 200 m! of petroleum ether are added to



H2 N\ Oh® HOHCO03,.. OH/ N N, .ifNO5 0-4 pyridine Op'j, 01 N EEDQ ~
I rillTh~~\ NCOIl 0 O- HCI di oxane N.,. N H10 nethanol Nz ONO d HN

OON HC N\ triethylamne d 15 6.1 12.2 g (122 mmlq) of chromun( 1)
oxi de are adtRPWES %% xture, held at 0C, of 22 m of pyGTUFRENAE0 n  of

di chl oronet hane, and the mxture is stifBded at the sane tenperature for 30
m nutes. The solution is allowed to warmto roomtenperature, and a
solution of 5.00 g of cis-Boc 20 4-hydroxy-D-proline in 80 m of

di chl oronet hane i s added dropw se over the course of 5 mnutes, After
stirring at rdoefilteaipennd therassitant presipitate s filkered qfo @iving tert-babb iR)- and t he

Lert - butyl et RgTC et OHee Sl e e R AE IR 2tk ot e,

evapor at ed anqat@a@gyﬁ@hhﬂsﬁga,hﬁr B8l dogt hyl ether! petroleum ether, giving
Boc-4-keto-D-proline as a colourless solid; ESI 130. 30 6.2 742 ng (3.00

nmmol ) of_ et hyl 2-ethoxy-1, 2-di hydroqw nol i ne- I car- boxylate (EEDQ are
added to’ a su nS| 0 459 Boc- 4- D-proline and 372
o (200 o gt 10 s RETRI) A SHBEDYA AUSPSISRE o ACDEME of tol one.
and the m xtur S 35 8 200 m of
tert-butyl methy] 1 mﬁtéﬁ’??f%&%”@*" B PR BkeRL bR ey

carbamoy!]pyrrohdme 1-carboxylate in 5 ml of 4N HCI in dioxane, and the

mixture is stirred at room temperature for one hour. The reaction mixture is

10 evaporated, giving (R)-4,4-dimethoxy-2-{4-(2-oxo-2H-pyridin-1-yliphenyl-

carbamoyl]pyrrolidinium chloride as a brownish solid; ES| 344,

6.4 0.12 ml of tristhylamine and 127 mg (0.830 mmol) of 4-chloro-

15 phenyl isocyanate are added to a solution of 250 mg (0.658 mmol) of
(R)-4,4-dimethoxy-2-[4-(2-oxo-2H-pyridin-1-yi)phenylcarbamoyllpyrrolid-
inium chloride in 10 mi of dichloromethane. After stirring at room tem-
perature for one hour, the reaction mixture is evaporated, and the residue

20 is chromatographed on a silica-gel column with dichloromethane/methanol
95:5 as eluent, giving 1-N-[{(4-chlorophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-
yliphenyl]}-(R)-4,4-dimethoxypyrrolidine-1,2-dicarboxamide ("A7") as a
colourless solid: ESI 497.

25
Example 7
1-N-[(4-chlorophenyl)]-2-N-<{[4-(3-oxomorpholin-4-yliphenyl]}-(2R,4R)-4-
30 hydroxypyrrolidine-1,2-dicarboxamide ("A8") is prepared analogously to

the following scheme:;

35



precipitate formed is filtered off. 200 m of petroleumether are added to
WD 20041057646 PCTI EP20041002350 -64 the filtrate, and the resultant
precipitate is filtered off, giving tert-butyl (R)-

4- 0X0- 2- [ 4:{ 2- - pyri di n-1-yl ) phenyl car banoyl | pyrrql i dine-| - boxy-

| ate as aé‘bég"\k'%@ﬁ%;n id; ESI 398. 5 6.3 10 m of net h?ﬁ}g?éﬂéﬁ%mg%%éd to a
suspensi on of 400 ng (1.01 mmol) of tefd-butyl

(R) - 4- ox0- 2-[ 4- (2- ox0- 2H pyri di n- 1-yl ) phenyl -

car banoyl ] pyrrolidine-1-carboxylate in 5 mM of 4N HCl in dioxane, and the

m xture is stirred at roomtenperature for one hour. The reaction m xture is
10 evaporated, givimg (R -4 ,4-dife Y&Q_—M (2- 0x0- 2H pYri di n- 1- Yl ) phenYI -
car banoyl ] pyrrolidi ni ymichl ori de "as \a ro%mi/%h solid; ESI 344. 6.4 0.12

of triethylam ne and TAPS( 0. 830 Mol ) gof 4-chl oge\fﬁ ph i socyanate
are added to a solution_of 250-ng{(0-658 meclw of N N-goc

(R) - 4, 4- di et hoxy- 2- pa- ("2- oxo- 2H pyFFrDcﬁ n- 1-yl ) phenytcar yI pyrrolid-
iniumchloride in 10 mM of dichloromethane. After stirrkog~af¥pHomtem
perature for one hour, the reaction mxture is evaporated, and the residue
20 i s chromatographed on a silica-gel colum wth dichl ortmcgﬁgg‘(erret hanol
95:5 as eluent, giving 1-N-[(4-chl orophenyl) -N-{[4-(2-pxo- pyridin-1-

yl ) phenyl ]}-(R) -4, 4™ et hoxypyrrolidi [;)ef’lar boxam d S A7") as a

col ourl ess spliff; ESI [497. mpl e Ci o N

1- N-[ (4- chl orophenst,) 1™ -N{{@oxqmrphglin-4-yp)p/\F(enyI]} (2R 4R)-4- 30
hydr oxypyrrol i di @ 2-idi c@rboxamde ("A8t3d is prepardl ahal usly to the
fol I oithg scheme: ~35 WD 20041087646 PCTI EP2004/ 002350

7.1 16 g (12.86 mmol) of ethyl 2-ethoxy-1,2-dihydroquinoline-1-
carboxylate (EEDQ) are added to a suspension of 15 g (684.86 mmol) of
cis-N'-BOC-4-hydroxy-D-proline and 12.47 g (64.86 mmol of 1-(4-

aminophenyl)-1H-pyridin-2-one in 250 ml of toluene, and the mixture is

15

stirred at room temperature for 18 hours. The precipitated product is

subsequently filtered off, washed successively with 50 mi of toluene and
20 50 mi of diethyl ether and dried in a desiccator, giving 24.5 g (93.2%) of

fer.t-butyl (2R,4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-yl)phenylcarba-

movylt]pyrrolidine-1-carboxylate as a grey-white powder. ESI 4086.

.25 7.2 300 ml of 4N hydrochloric acid in dioxane are added to a solution
of 15 g (37 mmol) of ferf-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-oxo-
morpholin-4-yl)phenyl]-(2R,4R)-4-hydroxypyrrolidine-2-carboxamide
hydrochloride as a white powder. ESI 306.

35



HOH2N/ N /o NNBOC 0 ~a Hh O EEDQ ~N N 8oc HO OS5y D 4N HC I di oxane
HO~-NNCTf G DHO N\I~ 10 N\ Noto} G TEANH XxHCI HCIN2 H 7.1 16
g (12.86 mmol ) of ethyl 2-ethoxy-1,2-dihydroquinoline-1 15 carboxyl ate
(EEDQ) ar e VUHHE¢047646a suspension of 15 g (64.86 mmmol ) ofPCT/EP2004/002350

ci s- M BOC- 4- hydroxy-D-praline and 12. 47g5g.(64. 86 mmol of 1-(4-

am nophenyl)-1 Hpyridin-2-one in 250 mM of toluene, and the mxture is
stirred at roomtenperature for 18 hours. The precipitated product is
subsequently filtered off, washed successively with 50 m of toluene and 20

50 m of dietfhyl etmﬁélgl(lBBGBirmtrhol)mfaﬂ—tke@—ogamwrphcglnvilwménﬁ] (93.29% of
ter.t-butyl (2R 4R)-A4- y-2-[4- (3-oxonorpholin-4-y Id) phenyl car ba-
moyl ] pyrrol i dZR&R): %vgwpa&r@h@aei grbpxamidehydngalor Egre@@@peededz 300 m

oty of 1 o 11 BapG s Rl e ainase Y 89 of Gielnifinitld 8% afded i (57
yl) phenyl car b,eafmy@ ]rpaﬁréé bﬁthanhés@ﬁitwmsg (218@3)”%0! pbf dicpxape, and the

mxtureis stirred at roomtenperature for 1 ours. The precipitate is sub
30 sequent | y phenykisedyafate imaStenl ofidichiS@etrhaoé islsobsetpicatly Blled!  of di et hyl

th dd d d t | Vi 12. 64 3- -
mor phol 1 - 4 GORRRERg TS [BROIRRt 3% PUPC SR B ol b OuBa BN SRE
hydrochl or i d¢; 3%t $n8RSHeo sthrbr §9|§rther 30 minutes with ice cooling. The

dichtoromethane solution is then washed successively with 100 m! of 1N

10 hydrochloric acid and 100 ml of water and dried over sodium sulfate. After
the drying agent has been filtered off and the methylene chioride solution
has been evaporated to 1/3 of the driginai volume in a rotary evaporator,
the precipitated product is filtered off, washed with 50 ml of petroleum

15 ether and dried in a desiccator, giving 14.6 g (86%) of 1-N-[(4-chloro-
phenyl)]-2-N-{[4-(3-oxomarpholin-4-yl)phenyl]}-(2R,4R)-4-hydroxy-
pyrrolidine-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-methyl-4-(3-oxomorpholin-4-yl)-
25 phenyl]}-{2R,4R}-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473; m.p.
250°;
1-N-[(4-chloropheny!)]-2-N-{[4~(2-ox0-2H-pyridin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESt 453; m.p. 160°;
1-N-[(4-chloropheny!)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-

%0 phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESt 477; m.p.
235°%
1-N-[{(4-chlorophenyl)]-2-N-{[4-(2-oxopyrazin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 454;
35

1-N-[{4-chlorophenyl)]-2-N-{{2-flucro-4-(2-oxo-2H-pyridin-1-y!)-
phenyi]}-(2R 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 471,



35 WD 20041087646 PCTI EP2004/002350 -66 7.3 12.64 g (36.98 mmol) of

N-[ 4- ( 3- oxonor phol i n-4-yl) phenyl ] -

(2R, 4R) - 4- hydr oxypyrro[ i di ne-2- car boxam de hydrochl ori de are suspended in
1200 mM of dichloronmethane, and 5.4 m of triethylam ne are added with 5
cooling in WRZM8646h. The solution of 5.96 g (38.83 mMBLT/EBRADEIFHGr o-
phenyl isocyanate in 100 ml of dichlonetghane i s subsequently added

dropwi se to the m xture at 2C over the course of 1.5 hours, and the reac-
tion solution is then left to stir for a further 30 mnutes with ice
cooling. The dichloronethane solution is then washed successively with 100
m of 1 N 10 hydr ochN{{dectdeiopheny!) tDiN-{iB-foforast-63-osprorpiotin-oybs sodi um

hi o1 de sol cPhemiHaR HRER HHeRouRY el dre- e R BORMAT g: nal vol uns 1 n a
rotary evaporator, "ﬁﬁ“p&ﬁ‘?,ﬂog’h}eégﬁf%ﬂﬁqﬁorbm-23-5*&5%*@*@‘4 shed with 50

m of petrol eum 15 et her an esl ccat givin g (86% of

1- N- [ (4-chl orpherpmgq;m)33)23Nyﬂfc4km$rrommrpncd:carbnxém;d@ phenyI]} (2 R 4
R) - 4- hyér oxy- pyrrolidine-1, 2-dicarboxam de ("A8") as a white Bowder ESI

459; mp. 216. 20 Tﬂ\k[(ﬂoﬁphlaﬂmmgn&l}h%&rﬁésﬂwe bbi-aremardinasls| y

pnemyi 11 (2R, BEHZR ARG RReidrs LRI 5 475 m o

2500; 1-N-[(4-chl .
(3R, 4R) 4 tyar oxy oy Tora meh S {EZ N IR G- aRy VRIS 50

1- N-[ (4- chl or ppamyiiHER, @M{ﬁyﬁr@*mrmhdw(em Sxdinarpialnide, £3il 483.
phenyl ] 19( 2R, 4R) - 4- h‘r@ro;_(%/ri)%/ r I - di carboxam de, ESt 477, m p.

235; 1-N-[(4-chl or optekh H4dsyesomerphoyin eyl
’ (285,38)-3- hydroxypyrrohdme 1 2-d;carboxamide ESI 459;

1-N-[{(4-chlorophenyl)]-2-N-{[4-(3-oxomarpholin-4-ylphenyl}}-
(285,4S)-4-hydroxypyrroiidine-1,2-dicarboxamide, ESI 459

f‘{@m
" s

. 1-N-[(4-chlorophenyl}]-2-N-{[2-methoxycarbonyl-4-(3-oxomorpho-
25 lin-4-yNphenyl}-(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}-
phenyi}}-(2R,4R)-3-hydroxypyrrotidine-1,2-dicarboxamide, ESI 503, m.p.
30 145°,

15

1-N-[{4-chlorophenyl}]-2-N-{[2-methoxycarbonyl-4-(3-oxomorpho-
lin-4-yhphenyll}-(2R,4R}-4-hydroxypyrrolidine-1,2-dicarboxamide, and
therefrom by hydrolysis

1-N-{{4-chiorophenyi}}-2-N-{[2-carboxy-4-(3-oxomorpholin-4-yl)-
phenyi[}-(2R,4R)-4-hydroxypyrralidine-1,2-dicarboxamide.

35



(2R 4R) 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 454; 35 {]

1-N-[ (4-chl orophenYl )] 2-N- 2-fl uoro-4-(2-oxo0-2HpYridin-1 -Yl)-

phenyl ]}- (2R, 4R) - 4- hydr oxypyrrol idi ne-1, 2-di car boxam de, ESI 471; WO
20041057646y &SddimBRH4/ 002350 - 67

1-N-[ (4-chl or ophEnyI )]-2-N-{[3-fluoro-4-(3-oxonorpholin- PCT[FSIMW?%‘F’\S)}}I]} (2R,
3R) - 3- hydr oxypyrrolidine-1, 2-di car boxam“de,

1- N-[ (4- chl or ophenyl )]-2- N-{[ 3-f| uor o- 4- ( 3- oxonor phol i n-4-y!) 5
phenyl]}- (2R, 3S)-3-hydroxypyrrolidine-1, 2-di car boxam de,

1- N-[ (4-chl orophenyl)]-2-N-{[3-fl uoro- 4-(3- oxonor pholin-4-yl )-
phenyl]}- (2R, 4R) - 4- hydr oxypyrrofi di ne-1, 2- di car boxam de,

1-N-[ (4- chl orepdapld 8] - 2- N-{[ 4- ( 2- ox0- 3- net hoxy- 2H pyri di n-1-yl) -
phenyl ]}- (2R 4R g Aydr oxypyrrolidi ne-1, 2-di carboxam de, ESI 483. 10 1
-N-4-chloro hen 12-N 4 3- oxormr holin-4 f hen |

L2N [ Cle ol or A qrophaiiize el Srmepuphelin A FbREK- 3R 45)4-
(zésoé‘? N 1 AR é‘ﬁ%ﬁ%ﬁ@*ﬂ@%ﬁ%ﬁ%ﬁé{%@é@?ggé 3 AR

25 fin-4-yl) pbeiy $¢hdmd®, 4R) - 3- hydr oxypyrrofi di ne-1, 2-di car boxam de, ESI
517, mp. 119; and therefrom by hydrol yS| S
1-N—[(4 chl orophenyl )] -2-N-{[ 2- car boxy- 4- ( 3- oxonor phol i n-4-yl) -

phenyl]}- (2R, 4R) - 3- hydr oxypyrrolidi ne-1, 2-di car boxam de, ESI 503, m p.
0
10 -
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8.1 5.51 ml {35 mmol) of diethyl azodicarboxylate (DEAD) are added
dropwise at 0°C under nitrogen to a solution of 7.0 g (7.26 mmol) of fert-
25 butyl (2R,4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-yl)phenylcarbamoyljpyr-
rolidine-1-carboxylate, 577 g (34.5 mmol) of p-nitrabenzoic acid and
9.18 g (35 mmel} of triphenylphasphine in 350 mi 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 chioride are added to the residue, and the methylene chloride
solution is washed successively with 10 ml of saturated sodium chloride
solution and 10 mi 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, giving8.5¢g



30 145, 1-N-[(4-chlorophenyl)]-2-'N-{[2-net hoxycar bonyl - 4- ( 3- oxonor pho-
l'in-4-yf)phenyl]}-(2R, 4R) - 4- hydroxypyrrolidi ne-1, 2-di carboxam de, and

t herefrom by hydrol ysis 35

1-N-[ (4-chl -2-N-{[ 2- car boxy- 4- ( 3- oxonor phol i n3,4=y! 1 -

phenyl ]}-( Zﬁbﬁ?ﬁﬁ%h@dr oxypyrrolidine-1, 2-di car boxam de. "Wé@?"ﬁﬁ%w
PCT/ EP2004/ 002350 -68- Exanple 8 -69 -

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3-oxonor phol in-4-yl)phenyl]}-(2R, 4S)-4-
hydr oxypyrrolidi ne-1, 2-di carboxam de is prepared anal ogously to the fol -

_REB0C Ph bl DISERY b o PR st ol Bgnz gy -t ogheisalo. |/ o
~N 1IN _ H %W%ﬂ%&g@ﬂglidﬂeJ%%r&%@e% Hgrti3 3B dry&tbigdi et hyl

azodi car boxyl at’e” (
ESI 555.

(4]

82 Analogously to Example 7, reaction of ferf-butyl (2R,48)-4-{(4-nitro-
benzoyloxy)-2-[4-(3-oxomorpholin-4-yliphenylcarbamoyljpyrrolidine-1-car-
boxylate gives the compound (38,5R)-1-(4-chlorophenyicarbamoyi)-5-[4-
{3-oxomorpholin-4-yl)phenylcarbamoyljpyrrolidin-3-yl 4-nitrobenzoate as

10 yellowish crystals, ES! 608.

8.3 0.075 mi of 1N sodium hydroxide solution is added with ice cooling
to the solution of 50 mg (0.082 mmol) of (3S,5R)-1-(4-chlorophenyl-

13 carbamoyl)-5-[4-(3-axomorphaolin-4-yi)phenylcarbamoyllpyrrofidin-3-yi
4-nitrobenzoate in 2 ml of methanel, and the reaction mixture is stirred
for 15 minutes. The precipitate is filtered off and washed with 2 m| of
methano! and dried, giving 35 mg (93%) of 1-N-[{4-chloropheny!)]-2-N-

20 {[4-(3-oxomorpholin-4-y)phenyl]}-(2R,4S8)-4-hydroxypyrrolidine-1,2-
dicarboxamide as colourless crystals, ES! 459, m.p. 243° (decomposi-

tion).

J o5 An analogous procedure gives
1-N-{{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl[}-
(2R, 35, 4R)-3,4-dihydroxypyrrolidine-1,2-dicarboxamide, ESI 475, m.p.
247;
1-N-[{4-chiorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yljphenyll}-
(2S,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES1 459, m.p. 253°,
1-N-{(4-chiorophenyi}]-2-N-{[4-(3-oxomorpholin-4-yl)phenyll}-3,4-
dihydroxypyrrolidine-1,2-dicarboxamide.

30

35



dropwi se at 0C under nitrogen to a solution of 7.0 g (7.26 moi) of tent- 25
butyl (2R, 4R)-4-hydroxy-2-[4-(3-oxonorpholin-4-yl)phenyl car banoyl | pyr -
rolidine-1- carboxylate 5.77 g (34.5 muol) of p-nitrobenzoic acid and 9.18
g (35 mml) nyl phosphine in 350 ml of tetrahydr n. The
reaction mx 6"EfdsztglgubsequentIy left to stir at roomteﬁ%ﬁ&%%f”«g“%‘} 12 30
hours and evaporat ed to dryness under reduced pressure, 20 mi of nethylene
chloride are added to the residue, and the nethylene chloride solution is
washed successively with 10 m of saturated sodiumchloride solution and 10
m of water apd dried over sodiumsulfate. After the drying 35 agent has
been filteredEX2MBle 83 he sol vent has been stri pped off in a rotary
evaporator, the residue is triturated with 30 ml of diethyl ether, giving
8.5 g WD 2004/ 087646 PCT/ EEP2004/ 002350 -69 (88.8% of ter.t- butyI

(2R, 4S) - 4- (4- PN quﬁn@@bh@ny%ﬂ—ﬂ #4((3- @l@?}@bﬁbﬁh%l?phenyl]} (2R .45)4-

4-yl )phenyl car banoyl ] pyrrolidi ne-I-carboxy!ate as s el low crystals,
ES 5555 .2 e&manmlg@hwﬂwwoymhwpeé Z—dim&faommrﬁeof&&léﬁﬁ lmpryelpared

(2R, 4S) ¥4- (4

benzoyl oxy) - ZaH@OQQUSX(SW%%WQLSQ}hﬁ'BﬁenyI car bamoyl ] pyrrol i di ne- 1- car -
boxyl ate gives the conmpound (3S, 5R)-1 -(4-chl orophenyl carbanoyl)-5-[4-

( 3- oxonor phol i n-4-yl ) phenyl car banmoyl ] pyrrolidin-3-yl 4-nitrobenzoate as 10
yel I owi sh crystals, ES!' 608. 8.3 0.0M8 ml of |IN sodium hydroxide sglution is

added with ice gooling to the solutiompf 50 ng (0.082 rrrm'? of
(3S, 5R) - 1- (4- C@Ophenyl 15 Cs,CO, { i 17eq. trichloroisocyanuric acid
car bam)ﬂ'@) 5- [ 4N(3=e%6msr phol |-ﬂ—4——yl)pﬁ'enylfcaW bamoyT T pyrr ol di ﬁ- 3-yi ",o\
4-ni trobenzoatgdin @ n oj/Chiet ol | d the realfPem ThMkPure is s

rre
for 15 m nutes."‘ge preC| pitate is f|| red of f anghwasped with 2 m & of
net hanol and dr+pd, giving 35 ng (93% 1-N-[ (4-chl orophenyl)] - 2’]}6\20
{[ 4- (3-oxonor phol i n-4-yl )phenyl ]1}- (2R, 4S) - 4- hydr oxypyrrolidine-1, 2-
di car boxam de as col ourl ess crystews, ES! 459, mp. 243 (degonposi -

) HO
15 _z MgBr E -
2eq & o 1.2 eq. LIOH
- N oS N~ frOH
THE oA, © MeOH/H,O oA 0o
-+ X
H0/ /
20 %
further analogously to H
Example 7 I Q 0
- o)
HN™ o N
;> L_o
25 cl

The following compounds are obtained analogousiy

1-N(4-chlorophenyl)}-2-N-{[4-(2-ox0-1 H-pyridin-1-yhphenyl]}-
(2R, 48)-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 477;
1-N-[{4-chlorophenyl}}-2-N-{[4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-
(2R,48)-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 478.

30
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tlon) 25 An anal ogous procedure gives

1-N-[ (4-chl orophenyl )] -2-N-{[ 4-(3-oxonor pholin-4-yl)phenyl]}- (2R, 3S,

4R) - 3, 4- di hydr oxypyrrolidi ne-1, 2-di.carboxam de, ESI 475, mp. 247; 30

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

(2S,4R) - 4- rﬁg?g@gﬁ“%m I di ne-1, 2-di car boxam de, ESI 459; i‘bhh’mnggﬁz?ﬁo

1-N-[ (4-chl orophenyl)]-2-N{[ 4-(3- oxomjr7ﬂh'ol I n- 4-y|)pheny|]}-3 4

di hydr oxypyrrolidine-1, 2-di car boxam de. 35 WO 20041087646 PCT/ EP20041002350

70- Exanple 8a

1-N-[ (4-chlor -2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl ]}-(2R 4S)-4- 5

et hynyl - 4- hydﬁ%ﬁol I di ne-1, 2-di carboxam de, ESI 483, is prepared

anal ogously to the follow ng scheme: HO HOO Cs CO O 1 eq.

trichl oroi socyanuric acid ~O 10 2,.,,( OHf s %f, N~~\ OO/OH3 IM OO0

0.09 eq. TEMPONZ(#a@hiorophengife?-N44£(3-domorphslingBr!) ey )4 2R 28)-4)GH THE O-O
O

0 MeOH HZO O O 8 20 further analogously to H Exanple 7 IN 'O NO
az:dopyrrol?dme 1,§-d?carboxam| eli“Ag") and 1—N—[(zrlr—l?:hlorophenyl)]—ZN-

5
{[4-(3-oxomorpholin-4-yl)phenyi]}-(2R,48)-4-aminopyrrolidine-1,2-
dicarboxamide ("A10"} are prepared analogously to the following scheme:
10 HO %0
o Q
l\,N\@\ N~poc Mscupy ?\//\f N-goc
S0
H
15 NalN,/DMF
20 1Ph3F’}H20
H,N
(o] 2y,
¢ -
N
L Ok
: N7 O
{ © 95 H
9.1 1.3 ml (16.65 mmol) of methanesulifonyl chioride are added drop-

wise with ice cooling to a solution of 4.5 g (11.1 mmol) of ferf-butyl

30 (2R,4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-yl)phenylcarbamoyljpyrrolidine-
1-carboxylate in 20 ml of pyridine, and the reaction solution is stirred at
room temperature for 12 hours. The pyridine is subseguently 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 chloride each time. The combined organic phases are then



00 25 A The fol lowi ng compounds are obtai ned anal ogously 30
1-N-[ (4-chlorophenyl)]-2-N-{[4-(2-0x0-1 H pyridin-1-yl)phenyl]}-
(2R, 4S) - 4- et hynyl - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 477;

1-N-[ (4-chlg 2-N-{[ 4- (2- oxo- 2H—pyrazin1y|)ph

(2R, 4S) - 4- et ?ynmy %ydroxypyrrol I di ne-1, 2-di car boxam d698ﬁ§%2%y§023%%5 WO
2004/ 087646 PCT1EP2004/002350 -71 Exanple 9

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- (3-oxonor phol in-4-yl)phenyl]}-(2R, 48)-4 5
azi dopyrrolidi ne 1, 2-di carboxam de ("A9'") and 1-N-[(4-chlor ophenyl )]-2-N

4-( 3- 4 h I - (2R _4S) - 4- am | i 1
i cal boxant qevgs 'Aé%wthéw%Sﬂ%a%ﬂ%egﬁ&ﬁaaﬁ;ﬁd?egsp@%@q o P B nere: o
10 HO 0 \ } ; DMV OO
N6 Ra Lo Poctbi sk RERBLIY e dhidha dtcf by shralich ate 3o 8 PN
of the solvent gives 5.4 g (100%) of tert-butyl (2R 4R)-4-methanesulfony!-
oxy-2-{4-(3-oxomorpholin-4-yiphenylcarbamoyljpyrrolidine-1-carboxylate

as a yellow oil, ES! 484.

9.2 A mixture of 5.4 g (11.7 mmol) of fert-butyl (2R 4R}-4-methane-
sulfonyloxy-2-[4-(3-oxomorpholin-4-yliphenylcarbamoyl]pyrrolidine-1-car-
10 boxylate and 3.69 g (56.8 mmol} of sodium azide in 50 ml of dimethylform-
amide (DMF) is stirred at 60°C for 12 hours. The insoluble matter is sub-
sequently filtered off, and the filtrate is evaporated to dryness under
reduced pressure. The residue is then dissolved in 20 ml of water, and the
15 aqueous solution is extracted twice with 10 mi of methylene chloride each
time. The combined methylene chloride extracts are finally washed once
with 10 mi of saturated sodium chioride solution and dried over sodium
sulfate. Remaoval of the drying agent by filtration and stripping-off of the
20 solvent gives 4.8 g (100%) of tert-butyl (2R,48)-4-azido-2-{4-(3-oxomor-
pholin-4-ylphenylcarbamoylipyrrolidine-1-carboxylate as slightly yeltow
crystals, ES} 431,

95 93 Analogousiy to Exampile 7, reaction of fert-butyl (2R,4S)-4-azido-2-
[4-(3-oxomorpholin-4-ylyphenylcarbamoyl]pyrrolidine-1-carboxylate gives
the compound 1-N-[(4-chlorophenyl)l-2-N-{[4-(3-oxomorpholin-4-yl)-
phenyl}-(2R,48)-4-azidopyrrolidine-1,2-dicarboxamide ("AS") as a white
powder, ESI 459, m.p. 145°.

30
9.4 A solution of 25 mg (0.052 mmol) of "AS" and 20.46 mg
(0.08 mmot} of triphenylphosphine in a mixture of 0.5 mi 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



CL DNO 25 H9.1 1.3 mM (16.65 mml) of nethanesul fonyl chloride are
added drop- wise with ice cooling to a solution of 4.5 g (11.1 mmol) of
tent-butyl 30 )

(2R, 4R) - 4- hyYP3RYHBI448_ ( 3- oxonor phol i n- 4-yl ) phenyl car bano§FFEF2W0400F5he-
1-carboxylate in 20 m of pyridine, and t#g-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, and the acidic solution is extracted twice with 10 m of

met hyl ene chl ofdcetoretaderwaitendd. 1 ¥niriflitiontraedid anidjagiving h2seg (40%) oh&iN-WO

20041087646 PCI/ EP2004100235 - hed with 10 ni t ed di
chl ori de sol ut(:‘-[%’r?h apP ?f‘éﬁ‘%%ﬁziéy@géﬁ%m%rgé\ﬁwrbﬁéﬁ)Hﬁ@ﬁgbh‘fﬁ%ﬁ@ﬁga@ﬁfﬂ“In;m

agent by filtr H&@faﬁ@ngf%%a‘m{: 'ylf-:-f(gﬂf"f) ab MBI 68 Ly GhKC E ST 4880 (100% of

tert-butyl (2R4 anesulton

_OXYy- 2-[4-(3-oxonor phol i n-4-yl ) phenyl car banoyl | pyrrol i di ne-1-carboxyl ate as
a yel lowloil, ESI 484. 9.2 A mxture of 5.4 g (11.7 mml) of tert-butyl

(2R 4R) - 4- et h&réanalogous procedure gives the compounds

sul fonyl oxy-2-[4-(3- r phol i n-4- ylcar bamoyl ].pyrr.ol_idi.ne- |-car-
10 boxyl ate and 3. 69?€£@6&E0rr?ﬁ§'??y[ﬁfé'%§?d%%m P%ﬂ]'@éwpr&ﬂﬂyﬂ%et hyl f or m
ami de (DVF) i S(m,uRgﬂﬂaﬁao fdhe-h22 ARiBoxathidle! ESPUBR! @ greddzer is sub-
sequently filtered o0ff, and the filfrate s evaporated to dryness under

reduced pressure. Tht-N-{dichierophienigh2 N-fdeSvemmaorpRolim4-giphetydl}~ and t he
e, The. conblbaRIA ATY S HERPEIE be-ReroRspaan. &34 58 1T Ped3fod once. w th
A0 of "L, SR GG R LA o S s S o
sol'vent gives Ahén@li(2R048)-2fartinpyrpeiidihe (1ZRdarbdxamide0oES1 h#2( gr.@xonor -
218°.
15
Starting from the 4-amino compounds,
a) reaction with acetyl chloride gives the compounds
1-N-[(4-chloropheny!)]-2-N-{[4-{3-oxomorpholin-4-yhphenyl]}-
20 (2R,48)-4-acetaminopyrrolidine-1,2-dicarboxamide,
1-N-{{4-chloropheny!)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R}-4-acetaminopyrrolidine-1,2-dicarboxamide, ESI 458;
and analogously
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-y)phenyl]}-
(2R, 45)-4-methylsulfonylaminopyrrolidine-1,2-dicarboxamide and
1-N{{4-chlarophenyl}}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-methyisulfonylaminopyrrolidine-1,2-dicarboxamide;
35

c) reaction with butylsulfonyl chicride gives the compounds



phol i n-4-yl ) phenyf car banoyl ] pyrrolidi ne-1-carboxylate as slightly yell ow
crystals, ESI 431. 25 9.3 Analogously to Exanple 7, reaction of tert-butyl
(2R, 4S) - 4- azi do- 2-

[ 4- ( 3- oxonor WRAPPHBZEAS| ) phenyl car banmoy! | pyr rol i di ne- 1- car BEXAFPA0&08335%ks  t he
compound 1-N-[ (4-chl orophenyf)]-2-N[[4-(3%oxonorpholin-4-yl)-

phenyl]}- (2R, 4S) - 4-azi dopyrrolidine-1, 2-di carboxam de ("A9") as a V\/ni te 30
powder, ESI 459, mp. 145. 9.4 A solution of 25 ng (0.052 nmol) of "A9" and
20.46 ng (0.08 mmol ) of triphenyl phosphine in a mxture of 0.5 m of
tetrahydrofuran and'lﬂN-ﬁ4mhf@l10 ﬂél)] é‘l-ﬂﬁrﬁr@@mrphobmﬂldmmr&ﬂ&rre for 12

hours. Af d has been fil d

of T ihe filtr ARAR-BOTERIDR R PRI BB R e puritied by
HPLC WD / /

preparative 29§ W@%@h@ ]Eﬂ@ﬂﬂ (%Q%%'?\Qorphéﬁn-z; ylnghe(narg% o LN

(acetonitrile/wated0.1 %tri uoro etic acid grvin

[ (4- chl or ophen{2R SNty ibulfBrpsomimomiradiidine-4;2:1icattenaniige (28 88);- 4- am no-
pyrrol i dPne- 1, 2-di car boxani de ("10") as colourless crystals, ESI 458. 5 An
anal ogous procedure gives the conpounds

(2R 4R) 4. aoi byt tactan i Sy HEHAR Bos Bag chBURRY 115

1-N-[ (4-chl h I “rhd J -
(2R 48) - 4. amt nopyT Lol 1 ke 1 8T e b e e

1-N-[ (4-chlor oﬁﬂﬁ.ﬂﬁl)aéﬂ-@mm{igrqpanhyllannn()}pycrmdmephaminamoyamide, ESI
phenyl]}402R,4§)-4-an18§pyrrolidine-1,2-dicarboxanide, ESI 472, mp. 218.
15 Starting fr A¢t MeP-49%ni no conmpounds, a) reaction with acetyl chloride
glves t he conpounds

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

Example 10

1S {-N-(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]:-(2R 4R)-4-
methoxypyrrolidine-1,2-dicarboxamide ("A11") is prepared analogousty to

the following scheme:

/
HO. 4
20 CH,l
N-aoe i - GOHITHRMeOH]
N-pog -
AgzO water o
HO o ~o o
/ /
] o O
H
25 N""BOC U N N\Q\
N “{(
——
oLy O
HO™ ~O N @]

30 10.1  0.94 mi (15.1 mmol) of methyl iodide 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 mi 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-



20 (2R, 4S)-4-acetam nopyrrolidine-1,2-di carboxam de,

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

(2R, 4R) - 4- acet am nopyrrolidi ne-1, 2-di carboxam de, ESI 458; and anal ogously
25 1 - N-[ (4-¥a2eMasHenyl )] - 2- N-{[ 3- net hyl - 4- ( 3- oxonor phoIP'ﬁT/EPWWﬂZi*S“
phenyl]}- (2R, 4S) - 4- acet am nopyrrol i di ne~-¥&2- di car boxam de, ESI 514, m p.
1700, 30 b) reaction with nmesyl chloride gives the conpounds

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

(2R, 4S) - 4- et hyl sul f onyl am nopyrrol i di ne-1, 2-di car boxam de and

1- N- [ (4- chl or opiebing IMgthel-estef as aabxaranspib mhichiispepstashiirier without

(2R, 4R) - 4- net h%l ul fonﬁl %m n rr%{i di ne- 1, 2-di carboxam de; 35 c) reaction
with butylsul f H‘E‘Pr PHIYGS he conpounds WO 2004/ 087646
PCT1EEP2004/ 0023 0 -74

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

(2R 4R) - 4- but y13.2l f25 il afmredipamatoRb dhl g wiat@r and 8ra8oy ant 6&, mmOI) of lith-
1-N-[(4- éhforophenyf)] 2-N-{[ 4- ( 3- oxonor phol i n-4- é@)phenyl]}
(2R, 4S) - 4- but yfuguhycdmyndgrﬁrﬁ@gﬂe:ddpuaﬂs@i@tlon@f diget-Boxuneaef ceSN'-BOEL-  d)

1T (3" cii or bR oo RITR ISy ERHRE L RE fa Blsratyen (e, anc

(2R, 49) - 4- ( 2- nPplehekBfiGPanRYibATS Qﬁﬁ@d@l%drﬁ't@rﬁpér&u#@ﬁﬁ%ﬁg‘ Tise ESI 10
542; mp.169. Exanple 10 15

1- N-[ (4- chl or opietharic) Bnd-the THE 4% sxmmuphﬂy lstﬂppeyil Ofpreaydtafy €2MER) - 4-
Pﬁteh]? )(;?/P%:Mr ﬁlgl dsel’gqra}gﬁ:é p%a%%reggé gﬂg@on s extracl)ed once t?;P Sha ?néi &lt&ﬂ Vi ?l y to
of methylene chloride and acidified to pH 2 by means of saturated citric
acid solution, and the acidic solution is extracted twice with 10 mi of
methylene chloride each time. Drying of the combined organic phases
15 over sgdium sulfate and stripping-off of the solvent gives 0.5 g (63%) of
cis-N'-BOC-4-methoxy-D-proline as a pale oil, which gradually crystal-
lises, ES| 246.

20 10.3  Analogously to Example 7, reaction of cis-N'-BOC-4-methoxy-D-
proline gives the compound 1-N-[(4-chloraphenyl)}-2-N-{[4-(3-0oxomor-
pholin-4-ylphenyl]}-{2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide
("A11") as a white powder, ES| 473, m.p. 133°.

N 25
The following compounds are obtained analogously
1-N-{{4-chiorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl}-
phenyl]}-(2R,4R)-4-allyloxypyrrolidine-1,2-dicarboxamide, ESI 517, m.p.
20 106°
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N-BOC - - N-BOC UGH THFI MeOHI Ag20 HOO Owater H 25 N OOC (0O [ NWNI HO
ONOOMHS30 10.121 0.94 mM (15.1 rnnol) of nmethyl iodide is added under
nitrogen to a mxture of 1 g (4.32 mmol) of cis-N -BOC4-h droxy-DgroIine
and 3.31 g (W2299%/0%f) of silver oxide in 15 m of acet oRel/ERH§4/PRaS
reaction mxture is stirred at roomtengygature for 48 hours. The
precipitate is 35 subsequently filtered off, and the filtrate is evaporated
to dryness under reduced pressure, giving 1 g (89.2% of

ci s-N - BOC- 4- net hoxy- D WD 20041087646 PFCTI EP2004f OO2350 -75 proline nethyl

ester as a colourless oil, whichPis reacted further without further
purification, ESI 260. 5 10. m a meghanol , 25 m_of water and 028g
O¢€ & a
pra e

(11.57 nmol ) of lith- ium hy@Qrox ded <ol Btion of 1 g (3.85
mol ) of cis-N -BOC 4-net hox | ester in 75 m of
tetrahydrofuran (THF), and the reaction solutdon is stirred at room

tenperature for 5 hours. The nethanol and THE are subsequently stripped
off in a’rotary evapo 10 rator, and the aqueougpsol ution is extracted once
by shaking with 10 m  of methylene chloride apd acidified to pH 2 by nmeans
of saturated citric acid solution, and the dic solution is extracted
twce with 10 ml of nethylene chloride eack Drying of the conbi ned
organi ¢ phases 15 over sodium sul fate and strnippi ng-off of the solvent gives
0.5 g (53% of cis-N-BOC-4-nethoxy-D-proltcne as a pale oil, which

gr adual | %locr ystal - ’

1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 487, m.p. 136°;
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl{}-
(2R 4R)-4-propoxypyrrolidine-1,2-dicarboxamide, ES1 501, m.p. 106;
15 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R)4-allyloxypyrrolidine-1,2-dicarboxamide, EST 499, m.p. 100° and
as by-product
2-N-{allyl-[4-(3-oxomorpholin-4-yl)phenyl]}-1-N-[(4-chloropheny|)]-
4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 499;

2 1-N-{{4-chlorophenyl}]-2-N-{]3-methyi-4-(3-oxomorpholin-4-yl}-
phenyl]}-(2R 4R )-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 487, m.p.
140°;

1-N-[{(4-chlorophenyl)]-2-N-{[4-(2-0x0-2H-pyridin-1-yl}phenyl]}-
25 (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]}-(2R,4R}-4-methoxypyrrolidine-1,2-dicarboxamide, ES1 491, m.p.
109°;
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 481, m.p.
35 a9



lises, ESI 246. 20 10.3 Anal ogously to Exanple 7, reaction of
ci s-N -BOC-4- net hoxy-D- proline gives the conpound

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- ( 3- oxonor -

phol i n- 4-yl )"}5%591’940}/164%

2R, 4R) - 4- net hoxypyrrol i di ne- 1, 2- di HrBERAMRYE3S0(" Al 1)

as a white powder, ES1473, mp. 133. 25-Tie foll ow ng conpounds are obt ai ned
anal ogously 1-N-[(4-chlorophenyl)]-2-N([2-fluoro- 4-(3-oxonorpholin-4-yl)-

phenyl ]}- (2R, 4R) - 4-al | yl oxypyrrolidine-1, 2-di carboxam de, ESI 517, mp.
30 35 WD 20041087646 PCT/ EP20041002350 -76- or O N 5 NH O cl 10
1- N- [ (4- chl or opheny Ty N=[4-ghioraphgnelt@r{phdHpre-4=(2roxshiryayridin-1-yl)-

2R, 4R) - 4-eth b dine- 1, 2- di b i de, .ESI 487 ok 36;
2R Lo TR AR SRt e RIS B e e

2R, 4R) - 4- pr opo MRy 4L I 2LRAXAD-BR0- - - 15
(1- N[ (21- chloor 8p)r(1)éﬁzl1) ?[&%?{%@%@é&?ﬁ@r phol_?jﬁ?& y Yﬁér%"hﬂ@hewﬁ}
(2R, 4R) - 4- al | {RBxdRy4rathdxdipyerolid®ed! 2adibarbaranhede, ES | 4829 m m 182°100 and

2811 y1 - [ - (3 oxcbrghshioromhemy el fueradBvomaspbpliesyl) - 20

LR o B P R IR PRI Mo B2 ienramice. Sy pps. me

131°;

1-N-{(4-chlorophenyi)}-2-N-{{4-{3-oxomorpholin-4-yl)phenyl]}-
10 (2R, 4R)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide, £ESI 497, m.p.
120°;
1-N-[{4-chlorophenyl)]-2-N-{{4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R)-4-{but-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
15 1-N-{(4-chloropheny!)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yt)-
phenyl[}-(2R,4R)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide, ESI
515, m.p. 108°;
1-N-{{4-chlorophenyl}]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-
20 phenyl[}<(2R,45)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide, ESI
515, m.p. 92°
1-N-[{(4-chlorophenyl}]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl}}-
{2R,4R)-4-(methoxycarbonylmethoxy)pyrrolidine-1,2-dicarboxamide, ESI
\ 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-fluoro-4-(3-oxomorpholin-4-yi}-
phenyl[}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 536, m.p.
103°.

30
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phenyl ]}- (2R 4R) - 4- met hoxypyrrolidi ne-1, 2-di car boxam de, ESI 487, m p.
140; 1-N-[(4-chlorophenyl)]-2-N[][4-(2-0x0-2H pyridin-1-yl)phenyl]}- 25
(2R, 4R) - 4- mret hoxypyrrolidine-1, 2-di carboxanm de, ESI 467, mp. 133;

1-N-[ (4-chl 1-2-N-{[2-fluoro-4-(3- oxormrpholln

phenyl ]}-( Z&F(ﬁ%m%ﬁyﬁﬁ% hoxypyrrolidine-1, 2-di car boxam de, Pé%ﬁl)zf@%mﬁqsﬂ 109;
30 1-N-[(4-chl orophenyl)]-2-N-{[ 4-(2- oxo?’&H— pyrazin-1-yl)phenyl]}-

(2R, 4R) - 4- met hoxypyrrolidine-1, 2-di carboxanm de, ESI 468, mp. 127;

1- N-[ (4-chl orophenyl )]-2-N-{[3-fl uoro-4-(3-oxonorpholin-4-yl)

phenyl]}- (2R 4R) - 4- met hoxypyrrolidi ne-1, 2-di car boxam de, ESI 491, mp. 35
99; WO 2004/ o&Examplechd EP20041002350 - 77

1-N-[ (4-chl orophenyl )] -2-N-{[2-fl uoro-4-(2-o0x0-2H pyridin-1-yl)-

phenyl ]}- (2R, 4R) - 4- et hoxypyrrolidi ne-1, 2-di carboxam de, ESI 485;
1-N-[(4-chlor L9144 2nrdpHertyicane P- IB-%xémblr tbIRRY v bhenyl-

(2R, 4R) - 4- et h%?ﬁroﬂ di ne- il) 2- %I carmm-({;g% 48% m p y]? Y

1-N-[ (4 5ch| or egheamoyl]pyPrald(-3-v Isndubaraty (?Ad%)nsrgmmned Emé;bcbgeusly to

phenyl ] - (2R i %.Bﬁ et. hox rroI i di ne-1, 2-di car boxam de, ESI 505, mp. 131;
1- N-[ (4- chl or &} Kﬂ"ﬁ"}’g§ q’?4 ( 3- oxonor phol i n-4-yl ) phenyl ]}- 10 2R 4R - 4-
ro 2-n lox rrolidine-1,2-di carboxamde ESI 497, m p. ) (P P- Y Y Y)pY p.
120; 1-N-[(4-chl orophenyl)]-2-N-{][ 4-(3-oxonor phoI i n-4-yl)phenyl]}-

(2R 4R) - 4- (but - 2-ynyl oxy) pyrrolidine-1, 2-di carboxam de, ¢ 1

1-N-[ (4-chl orophenyl )] -2-N-{[ 2-fl uoro-4-(3- oxormrpholin- =

phenyl]} (2R 4R - 4o ( pHBp-_2- yrp_lyl oxy) pé/rroIchg)l ne- 1 dd,car oxani de ESI
32 2

Aot O Mg 2O,

15 A solution of 0.2 g (0.44 mmol) of "A8" and 0.146 mil of isobutyric
anhydride in 1 mi of pyridine is stirred at room temperature for 12 hours.
10 mi of ethyl acetaie are subsequently added to the reaction m'ixture,
and the ethyl acetate solution is washed successively with 5 ml of 1N

hydrochloric acid and 5 m! of saturated sodium chloride solution and

2 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)phenylcarbamoyljpyrroli-

_ din-3-yl iscbutyrate ("12"} as white crystals, ESI 529, m.p. 129°.
- 25

The following compounds are obtained analogously

(3R,5R)-1-(4-chiorophenylcarbamoyl)-5-[4-(3-oxomorpholin-4-
3a yl)phenylcarbamoyllpyrrolidin-3-y| propionate, ESI 515;
(3R, 5R)-1-{4-chiorophenylcarbamoyl}-5-{4-(3-oxomorpholin-4-
ylyphenylcarbamoyljpyrrolidin-3-yl acetate, ESI 501, m.p. 148°.
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515, mp. 108;

1-N-[ (4-chl orophenyl)]-2-N{[ 2-fl uoro-4-(3-oxonor pholin-4-yl)- 20

phenyl ]}- (2R, 4S) - 4- (prop- 2-ynyl oxy) pyrrolidine-1, 2-di car boxam de, ESI 515,
mp. 92; 1- NWPEAMARIYPophenyl )] -2- N-{[ 4- ( 3- oxonor phol i n- 4PGT/EBHEH)PSL

(2R 4R) - 4- (et hoxycar bonyl met hoxy) pyr rol.i@d ne- 1, 2- di car boxam de, ESI 25
531, mp. 106; and therefrom by hydrol ysis

1-N-[ (4-chl orophenyl )] -2-N-f[ 4-(3-oxonor pholin-4-yl)phenyl]}-

(2R 4R) - 4- (car boxynet hoxy) pyrrol i di ne-1, 2-di car boxam de, ESI 517, mp. 134,
30 1- N-[ (4- br obxanmbe 2] - 2- N- ([ 2- f | uor o- 4- ( 3- oxonor phol i n-4-yl) -

phenyl]}- (2R, 4R) - 4- met hoxypyrrol i di ne-1, 2-di car boxam de, ESI 536, m p.

1030. 35 WD 20041087646 PCTJEP20041002350 -78- Exanple 11

(3R, 5R) - 1- (4- chlnp | n A2 A f3s ), | s I nyl- 5
car banoyl ] pyr r{ﬂ)Il\lpg?%@%lpﬁ?%@un?ﬁ-ﬂ#gﬁ’(é(@r?}ﬁ?gﬁﬂ%aﬁ%ﬂﬁﬁ%%sI y to
the fol |l owi ng IenbetyB-dit&PbOxarhticdt préphfed 4rizioydtctd tHa fatolind ScHdme&Y ~N |

/ G NSNONHHI15 A solution of 0.2.9g (0.44 mol) of "AS" and 0. 146 mi
of isobutyric anhydride in |l m of pyridine is stirred at roomtenperature
for 12 hours. 10 m of ethyl acetate are subsequently added tg the reaction
m xture, and the eot,hgl acetate sol utlc()mol S vvaglh@u,@,%esm \I{IePy Wth 5 m of

1 N 1 eq. NaOH N e}
o‘\e—.{ o Ho*e_(’ %0 50
— LV TN
o 0 H,Ofdioxane o 0 DAPECI

10 cl

H N OAO
R OAO HNQ_{-,,_’ H
2.5 eqg. NaOH H { N N N
ErL e CHRA SN ALE &
O
H,O/dioxane Q ©0°

cl N
15 o DAPECI «:@

The following compounds are obtained analogously
20 4-N-[(4-chlorophenyl)]-5-N-{[3-methyl-4-(3-oxomorpholin-4-yl}-
phenyl]}-1,3-dioxalane-4,5-dicarboxamide,
4-N-[{{4-chlorophenyl}}-5-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-1,3-
dioxolane-4,5-dicarboxamide, ESI 440;
25 4-N-{{4-chlorophenyl}]-5-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-1,3-
dioxolane-2,2-dimethyl-4,5-dicarboxamide, ES| 474;
4-N-[(4-chlorophenyl)]-5-N-{[3-methyl-4-(3-oxomarpholin-4-yl)-
phenyl}}-1,3-dioxolane-2,2-dimethyl-4,5-dicarboxamide, ESI 488,
30 4-N-{(4-chiorophenyl)}-5-N-{{4-(2-oxo-1H-pyridin-1-yl)phenyl]}-1,3-
dioxolane-2,2-dimethyl-4,5-dicarboxamide, ESI 468,
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20 hydrochloric acid and 5 m of saturated sodium chloride solution and
dried over sodi um sul fate. Renoval of the drying agent by filtration and
stripping-off of the solvent gives 183 ng (79.3% of (3R 5 4-chl o
phenyl car ba%9|2904@8‘{6&6(3 oxonor phol i n-4-yl) phenyl car bah® %/P}’%@?JP%PS'%
di n-3-yl isobutyrate ("12") as white crysifal s, ESI 529, mp. 129. 25 The
foll ow ng conpounds are obtai ned anal ogously

(3R, 5R) - 1- (4- chl or ophenyl car banoyl ) - 5- [ 4- ( 3- oxonor phol i n-4- 30

yl ) phenyl car banoyl ] pyrrol i di n-3-yl propionate, ESI 515; (3R

5R) - 1- (4- chl orﬁm&ﬁiﬁr banoyl ) - 5- [ 4- ( 3- oxonor phol i n- 4-

yl ) phenyl car banoyl | pyrrolidin-3-yl acetate, ESI 501, mp. 148. 35 WD
2004/ 087646 PCT/ EP20041002350 -79- Exanple 12

4-N-[(4-chloro RS hﬁ{a{ xo-

| ane- 4, 5-di car%g@g%b%%él ?g%e aé Zd anal ngﬁt?ﬁ)’xﬁg f ol ilnlé%myﬁgﬁgc |

0 ~0 O O 1 eq. 180T pp&dazink-2-cari@xamitiOwittr4-akliotther@l @d&y@l’tdieoglaee O 0
DAPECI /10% H2ZNI OOHO OHON 2.5 eq. NaOHH N N Ny-OH (110 0 (D
\ H, O dl oxane W COm@PEPRSECI ¢ ~\I C O

1-N-[4-chlorophenyl)]-2-N-{[4-(3-axomorphalin-4-yl)phenyl]}-1-BOC-

piperazine-1,2-dicarboxamide

10

15
Removal of the BOC group gives
1-N-[4-chlorophenyl}]-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-piperazine-
20 1,2-dicarboxamide.
Analogous reaction of 4-chlorophenyl isocyanate with
N-[4~(3-oxomoarpholin-4-yi)phenyl]-1,3-0xazinane-4-carboxamide
25 gives the compound

1-N-[4-chlorophenyl]-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

35 scheme:



The foll owm ng conmpounds are obtai ned anal ogously 20
4-N-[ (4-chl orophenyl )] -5-N-([ 3-net hyl - 4- (3- oxonor phol i n-4-yl) -

phenyl ]}-1, 3-di oxol ane- 4, 5- di car boxam de,

4-N-[(4-chlo |.)]-5-N-{[4-(2-0x0-2H pyridin-1-yl)phenyl]}-1

di oxol ane- 4,{§'?]Dd£§ﬂ¥83%54?am de, ESI 440; 25 [I%TJE}PZO"’“"OS)HW
4-N-1(4-chl orophenyl )] -5-N-{[ 4-(3-oxonorp®btin-4-yl)phenyl]}-1, 3-

di oxol ane- 2, 2-di net hyl - 4, 5-di car boxam de, ESI 474; 4-N-[(4-ch

| or ophenyl )]-5-N-{[ 3- net hyl - 4- (3- oxonor phol i n-4-yi )-

phenyl ] }-1, 3-di oxol ane- 2, 2-di nﬁt hyl - 4, 5- di car boxam de, ESI 488;
4-N-[ (4-chl orophenyl )] -5-N-{[ #-(2-0x0-1 H pyridin-1-yl)phenyl
di oxol ane- 2, 2- di net hyl - 4, 5- di-car boxanm de, ESI 468. 35 WO 20
PCT/ EP20041002350 - 80- | £ 13 Anal offSusly to Exanple 7

30

N-[ 4- ( 3- oxonor phol i n- 4- enyl - 1- - Pl perazi ne- 2;16

4- chl orophenyl isoc ive%‘N he co Ggad

1- N-[ 4- chl or ophenyl 2(3- rphol i n- 42yl )} 11§-1
pi per azi fie- 1, 2- xam de 10 Of! OON \VH  Renoval

group gives

1- N-[ 4- chl or oph Iul))] -2-N-{[ 4- ( 3- oxosor phol i n- 4o;LI/>phenyf ]1}-piperazine- 20
1, 2-di car boxanm de. Anal ogous reaction of 4-chlorophenyl isocyanate with

N- [ 4- ( 3- oxonor piioll ¢ 1B S8yhinehesfyyridiniud-ctedichamaté- (PO OO atidéd to the

solution of 0.3 g (0.65 mmol) of 1-N-[{4-chlorophenyl)}-2-N-{[4-(3-oxo-

10 morpholin-4-ylypheny!]}-(1R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide
{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-oxo-
pyrrolidine-1,2-dicarboxamide as a white powder, ESI 457, m.p. 154°,

20

Example 13 - 2

| N-[4-(3-oxomorpholin-4-yl)phenyll-(2R,4R)-1-[2-(4-chlorophenyl)acetyll-4-
25 hydroxypyrrolidine-2-carboxamide is prepared analogously to the following

scheme:

30
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25 gives the conpound
1- N-[ 4-chl or ophenyl ] - 2- N-{(4- ( 3- oxonor phol i n-4-yl ) phenyi]}-1, 3- oxazi
vane- 3, 4- di car boxam de. 30 Exanple 13 - 1

1-N-[(4-chlo 2-N-{[ 4- (3- oxonor phol i n- 4-yl ) pheny 0X0-
pyrrolidine- ﬁgﬁ?'{ggg%%f’oxam de is prepared anal ogously to Fk&“f*’&?’%\%& 35
schene: WO 2004! 087646 PCT/ EP2004/ 002350-8281 OH O PCC CHzClz NN N 0.21 g
(0.98 mmol ) of pyridiniumchlorochromate (PCC) is added to the solution of
0.3 g (0.65 Mol ) of 1-N-[(4-chl orophenyl)l 2-N-{[4-(3-ox0- 10

nor phol i n-4-yl ) phenyl]}-(1 R 4R)-4-hydroxypyrrolidine-1,2-di carboxam de
(Exanple 7) in 15 m of rrethlene reactlon mxture is

stirred at roomt er et 8ihours. The Hcate i s subsequently
filtered off, a at i sheg Hb s with 20 M of water
each 15 tine a hgj‘ed Y [ ?_@Ifate. gter the solvent has been
stripped off, reS|due IS purlf 4 by preparative HPLC, giving 140 ng
(47% of 51 -N- [(4-chlorophenyl)]-2-N-{[4-(3:0xonmorphol i n-4-yl)

phenyl ]}-(R)-4-o0oxo- pyrrolidine-1, 2-dicarbo Qm de as a white powder, ESI
457, mp. 154. 20 Exanple 13 - 2
N-[ 4- ( 3- oxonor phol i EE2R2 y| ) phenyl ] - (2R, 4R) 41 1- F2- (4- chl or ophenyl ) acetyl ]-4- 25
hydr oxypyrrol i di ne~2-catBoxam de is p anal ogously to the foll ow ng
schene: 30

. ng

Cl

15 0.25 g (1.46 mmol) of 4-chlorophenylacetic acid and 0.36 g {1.46 mmo}) 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-
oxemarpholin4-yl)phenyl}-(2R,4R)-4-hydroxypyrrolidine-2-carboxamide

20 {Example 7.2) and 0.2 ml of triethylamine in 20 ml of toluene. The resultant
reaction mixture is subsequently left to stir at room temperature for 12
hours, then washed successively with 10 ml of 1N hydrochloric acid and
10 ml of saturated sodium hydrogencarbonate solution, and the organic

phase is dried over sodium sulfate. After the solvent has been stripped off,

25
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)phenyt}-(2R 4R)-1-(4-chlorobenzoyl)-4-
hydroxypyrrolidine-2-carboxamide, ESI 444, m.p. 216°,
35 N-[4-{3-oxomorpholin-4-yl)phenyl]-(2R 4R)-1-(1-1H-indol-3-y1-
methanoyl)-4-hydroxypyrrolidine-2-carboxamide, ES! 449, m.p. 283°;



35 WD 2004/ 081646 PCTI EP20041002350 -82- off Nal + HOo ! aff N xHC 5
OH EEDOHIN N10 NQJ 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-carboxyiate
(EEDQ are AW44846 cessively at roomtenperature to a RIVERDMMP0BIS00.5 g
(1.46 mmol ) of N-[4-(3- oxonorpholin-4-yggphenyl]- (2R, 4R)-4- hydroxypyrrol

i di ne-2-carboxam de 20 (Exanple 7.2) and 0.2 m of triethyfamne in 20 m of
toluene. The resultant reaction mxture is subsequently left to stir at
roomtenperature for 12 hours, then washed successively with 10 mMl of 1 N
hydrochl ori ¢ aci d NefdH{3-oxamogihalint4rypbeng bR R}y bd Ehiedobbndt e sol uti on,
and the organic 25 se | s dried over sodi um sul LAfter e sol vent
has been stri 65%%‘a8?59'?'%'Q)kaoﬁfa’(ﬁ@q'ﬂl‘%é&arﬁ’%"%‘ﬁjﬁ‘f {Egﬁdﬁﬂ% BRep t:!ti ve HPLC,
giving 0.31 g (46.4% of

N-[ 4- (3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R) - 1- (2- (4-chl or ophenyl ) acetyl ] - 4-
hydr oxypyrr oi iBkampl the Boxani de as a white powder, ESI 458, mp. 141 30 The
fol |l ow conpounds are obtai ned anal ogously

N-[ 4- (3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R) - 1- (4- chl or obenzoyl ) - 4-

N Ly N E R RS RAT N Fomeififa T BiofbringiRynghenyil-
t hanoy! ) - 4- A b ;
ggo 4?8%6)46 Pgﬁgg%‘gﬁ%%gﬂgggﬁﬁdl%ecﬂQQPéﬁ*Ebﬁﬁmld:eSﬂs préBardd dnaldgcusiy4d
the following scheme:

10

o)
) o
R < > NaORITRE/M,O HO)\NO’ T
o + .
15 z i °:<O
~ A
)

N Q / analegously to Example 7
O
N N
o H N

20 0:<
N

Cl

A suspension of 5 g (21.62 mmaol) of cis-N’-Boc-4-hydroxy-D-proline and

8.66 g (43.24 mmol) of ethyl 4-toluenesulfonate in 5 ml of tetrahydrofuran
30 (THF) is added with a solution of 2.94 g (73.5 mmol) of sodium hydroxide
in 5 m| of water. The reaction mixture is then stirred at 40°C for 12 hours
and subsequently evaporated in a rotary evaporator, and the residue is
taken up in 10 m! of water. The aqueous solution is then washed twice with
10 mi of methylene chloride each time and acidified using 2N hydrochloric

35
acid. The resultant acidic solution is extracted three times with 20 m| of



-83 N-[4-(3-oxonorpholin-4-yl)phenyl]-(2R 4R)-1 -(1 -1 Hindol-6-yl- '
nmet hanoyl ) - 4- hydr oxypyrrol idine-2-carboxam de, ES 1449, m p. 148. Exanple
13 - 3 1-N-[(4-chlorophenyl)]-2-N{[ 3-nethyl -4-(3-oxonor phol

i n-4-yl) pheW§ 09408704 4R) - 4- et hoxypyrrol i di ne- 1, 2- di car b8%XAMPAW4{08235¢ epar ed
anal ogously to the follow ng schene: 1084OH Ho o O N + O S NaOH THFJH HO
20 15 oo~ ~ Nanalogously to Exanple 7 20 N~ N NH d 25 A
suspension of 5 g (21.62 nmol) of cis-N -Boc-4-hydroxy-D-proline and 8.66 g
(43.24 mol ) of ethyl 4-toluenesulfonate in 5 m of tetrahydrofuran 30
(THF) is addeme\mwenacblmlrigneieacrrﬁma Baying (inm%combh)edoﬁe&ghﬁnmrnmwkﬂ@xi de in

5 nm of t t t.h t d at 40C.f h d
Subsequent |y BYRTS SVBLSPAUE FUlalp pnetsiBR Rodi oL ST GNRRAB/S t aken up
in 10 n of Q%)E)tp [ DRUBBHS - §ﬂ0§§ de @et%;e %%Stdﬁl £ éf 35 10

€ using

of met hyl ene or| each trnme an hydroc oric acid.
The resul tant Apal buibhiample s, %Qtﬂﬁﬁiﬁcbls-lN‘éBbd-#mw Diprabnergivels VWO

20041082646 PCTI EP2 0 1002350
the compound
1-N-{{4-chloropheny!}}-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)phenyi}-
(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ES|I 501, m.p. 117°.

10 The compounds

1-N-[(4-chloropheny!)]-2-N-{[4-(2-oxo-1H-pyridin-1-ylyphenyl]}-
{2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ES! 481, m.p. 209°;

15 1-N-[{4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-ylphenyl]}-
(2R, 4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ES! 505, m.p. 187°;

are obtained analogously.

20
Example 13-4
2-N-[(4-chlorophenyl)]-1-N-{[4~(3-oxomorpholin-4-yl)phenyi]}-(R)-pyr-

25 rolidine-1,2-dicarboxamide is prepared analogously to the following
scheme:

30

35



-84 nethyl ene chloride each tine. Drying of the conbined nethyl ene chloride
extracts over sodiumsulfate and stripping-off of the solvent gives 4.87 ¢
(86.9% of cis-N -Boc-4-ethoxy-D-prone as a colourless oil. ESI: 232. 5
Anal ogous| y W24 48dsle 7, reacti on of cis-N - Boc-4- et hoxPOIER2804/0033%i ves
t he conpound -85-

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

(2R, 4R) - 4- et hoxypyrrolidi ne-1, 2-di car boxam de, ES) 501, mp. 1170. 10 The
conmpounds 1-N-[(4-chlorophenyl)]-2-N-{[4-(2-0x0-1 Hpyridin-1-yl)phenyl]}-
(2R, 4R) - 4- et hoxypyrrol i di ne-1, 2-di ca{r)boxamod@‘\ 481, mp. 209; 15

1-N-[ (4-chl oropHenyl ) ]o 2- N-[ 2- fdT 4- ( 3-oxo oI| n- 4-yl ) phenyl]}-

(2R, 4R) - 4ethox>’iz\(r’6’||d|ne12d r xam de &05¢i mp. 187; are

obt ai ned anal o ugl N arrpl e 13

2-N-[ (4- chloro enyl)] A- (3- ox I|n4yl)phenyl]} (R -pyr- 25
rolidine-1, 2-di car boxam de |s prepared an IbgouB 'nPo the follow ng schene:
30 35 VD 2004/ 087646 PCT/ EP2004/ 00230 -85 H2 HN CI NH2

pyridine 5 EtNiPr2 O YONI " fO0 HN

““@ LA

10

1.01 g (5.00 mmo!) of 4-nitropheny! chioroformate and 0.404 mi
(5.00 mmol) of pyridine are added to a solution of 961 mg (5.00 mmol) of
4-(4-aminophenylimorpholin-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 mi
(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-oxomorpholin4-yl)phenylj}~(R)-
pyrrolidine-1,2-dicarboxamide as a yellowish solid, £SI 443.

L | 25 2-N-[(4-chlorophenyl}]-1-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(S)-pyrrolid-
ine-1.2-dicarboxamide, ES| 443,

is obtained analogously.

30 Exampie 13 -5

N-(4-chlorophenyl)-(R}-1-{2-[4-(3-oxomorpholin-4-yl)phenyljacetyi}pyr-

rolidine-2-carboxamide is prepared analogously to the following scheme:

35



NOC 10 1.01 g (5.00 mml) of 4-nitrophenyl chloroformate and 0.404 m
(5.00 mol ) of pyridine are added to a solution of 961 ng (5.00 nmol) of

4- (4- am nophenyl ) norpholin-3-one in 10 mM of dichloronmethane, and the 15
mxture i s SYPRPMESHHS r oom t enperature for 1 hour. 1.31 gPCHERWMHBEEI0 of
(R) - 2-(4-chl or ophenyl car banoyl ) pyrrol i diggum chloride and 2.55 m (15.0
nmol ) of N-ethyl diisopropylam ne are added to the suspension. The reaction
m xture is stirred at roomtenperature for 12 hours and then 20 evaporat ed,
and the residue is chromatographed on a silica-gel columm, giving

2-N-[ (4-chl orophenyl )]-1-N([4-(3-oxonorpholi n-4-yﬂem€ 1}-(R) -
pyrrolidine-1, 2sdhcarhoxam de as a yel | owgghgsol i Sk 443. 25

2-N-[ (4-chl orophéﬁ;)}»).,‘}- 1- N { [N onor phalin-4-vyl )“bhgﬁlyl =(S)-pyrrolid-

i ne- 1, 2- di car boxalh de HESl 443, i @i nagpanal og@dLSby. @@ anple 13 - 5
N- (4-chl orophen)éjﬁgé R? 1-{2- (4- (3-oxonorpholin-4-y henyl }a€etyl } pyr -
rolidi ne-2-carboxam de is prepared anal ogously to"the foll ow ng schene: 35
WO 20041987646 | EEP20041002350 -86 O FEDQ ON'"0 '" N'T + H2N I IN
OH/ C4 toluenepp, / G 50 O JUHCVdi oxane ?:0

N
o)
HClidioxane (3., ° m
—_—— N OH_

10 cr o
Cl

¢
i O\AO

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-chloroanitine in 50 mi of teluene, 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

formed is filtered off and dried, giving tert-butyl (R)-2-(4-chiorophenyl-

25
carbamoyl)pyrrolidine-1-carboxylate as colourless crystals; ESI 325.
4.00 g (12.3 mmol) of tert-buty! {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, ES1 225,

35 0.26 mi (2.4 mmol) of 4-methylmorpholine and 230 mg (1.2 mmol) of N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (DAPECI) are



CC H z 10/ G DAPECC NWM DV Co 15 HN O, / C 4.82 g (19.5 mol) of
et hyl 2-ethoxy-1, 2-di hydroqui noline-1-carboxylate 20 (EEDQ are added to a
suspensi on of 280qg’£130rrm)l) of N-Boc-D- praline and 1.6 l1(%(130 nmol )
of 4-chl or oaMq IME /50 M of toluene, and the mixture |§TéFt PHOE2330 1 oom
tenperature for 3 hours. The reaction mx80re is filtered, and petrol eum
ether is added to the filtrate. The precipitate formed is filtered off and
dried, giving tert-butyl (R)-2-(4-chlorophenyl 25

carbarmyl)pyrrolldl ne-1-carboxyl ate as colourless crystals; ESI 325. 4.00 g

(12.3 nmml ) of agdeed ipatsplutigy o 2%[@01@%51@@&pt:a?baﬁﬁ;nh)lwphenyl-

li di ne-1 d left
50 at 1 oom t enpaiAnDRERBINEE Afehddand 2858 (Do tne b 4 CEB Far ed and
dried, giving aRrp ﬁoﬁrﬁn%gﬁﬂg%@}ib%@ﬁ@mlbPDMP'ér?H !)He‘#ﬁb&ume%'sﬂﬁeas a

sllghtly br owni sh sol i d 25. 35 0. 26
4- et hyl ﬁ]r phoat reoratempacatung ot 18 hous.) Thod reﬁc(uBn mixture IS introduced mto

di et hyl nopr et car baodi i m de,_hydrochl or.i d PECI
2004/ 081646 PCW%?@@%&B@P%@W 2tg FoHRBR b FILe" *’&dsq(ﬂ] YIRS lff?fgj\ 0 mml)

ol ). of 4 (5. CSb TR RRC BRI gﬁ*ﬂ%ﬁﬁbﬁ%%lbg%-@%@ chgpidg, (1,00
m xture i s sti eg@s@}mymgwmmlejrmmzfor 18 hours. The reaction m xture

is introduced into water, and the precipitate fornmed is filtered off,
gi ving N-(4-chl orophenyl)

( R)-1-{2-11-(3 I\P@P gﬁl’i}?{:;ﬂ\enyl) (§6|‘? ?ﬁlftp Yé ]o%%to}{pﬁcﬁ%r -yll)pHeny ]ancfe%ﬁﬁ:)tg/?—X am de

rolidine-2-carboxamide, ES! 442, is obtained analogously.

Preparation of the carboxylic acid unit
15

+ ' H
HaN cl N
O @\i | loene oY m
I+ ¢ 0™ © o™

reflux

G
O
20 Gs,C04 /\( NaQH

N ? ’
—_— 0 —_— ’\/N 0
acetonitrile 0™~ ethanol O\)L
OR

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-

25 chloride in 25 mi 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-chlorosthoxy)acetylamino]phenyl}acetaie as a yellowish solid; ES!
300,

30

43.4 g (133 mmol) of caesium carbonate are added to a solution of 26.6 g
(88.8 mmol) of ethyl {4-{2-(2-chloroethoxy)acetylaminojphenyi}acetate in
100 m! 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



as a slightly brownish solid; ES} 442 10

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

rol i di ne-2-carboxam de, ESI 442, is obtained anal ogously. Preparation of

t he car boxyIW@?&&WWﬁﬁﬁlt 15 H C ~~o Cl H3 NI }0~I tol uBRETEPOOH/ONRIE0 O~ +
O refluz OO0 O ~0 20 CsrC03 | NggH CH aceton!trUa \~ o ethanol |
14.6 g (92.7 mmol) of (2-chl oroet hoxy) acetyl chloride are added to a
suspension of 20.0 g (92.7 nmol) of ethyl 4-am nophenyl acetate hydro 25
chloride in 25 m of toluene, and the mxture is heated at the boil for 24
hours. The r eaethybM-(3-pxamerplolievéytpherylanstatdreseal yellpwish@ile BBy R6@4- [ 2-

(2- chl or oet hoxy) acet yl am nol phenyl }acetate as a yellowi sh solid; ESI 300.
30 43.4 g (133 mml ) of caesium carbonate are added to a solution of 26.6 g
(88.8 nmml ) of 5 hitoh % reekl an ate in
100 M of acet Oﬁlt%]g ?éér\[\ 8( ?ﬂﬁ%nmgﬁ?’wc@ ﬁé%egrmmeﬂgﬁ%@eté%g%taeture for
18 35 hours. THigsbRedlin@sdldrioR3I39 g bf sediath hyairdxidadn 4ol rhr@tt@theaol
evapor at &d, gi vi WO 20041087646 PCTI EP2004/ 002350 -88 eth

[ 4- ( 3- oxonor phandghar@aqtmeaww%@tﬁtr@%@t raoybtarmﬁrawralfcﬂ&épuwai he 20.2 g

(76.8 mml ) of react%I rL;xthrg i€ é?fg;% ?8& 'ar}ld4th%| r)eglh Ure]ylls ssogve Avdter and
acidified to a pH of 3 using 1N hydrochloric acid. The mixture is extracted

with ethyl acetate, and the organic phase is dried over sodium sulfate and

10 evaporated, giving 4-(3-oxomorpholin-4-yl)phenylacetic acid as a yellow-
ish solid; ESI 236.
The following compounds are obtained analogously to Example 13-5.
15

N-(4-chloropheny!}-(2R,4R)}-1-{2-[4-(3-oxomorpholin-4-yl)phenyl}-
acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chlorophenyl)}-(2R,48)-1-{2-[4-(3-oxomorpholin-4-yl)phenyl}-
20 acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-{4-chloropheny)-(2S,4R)-1-{2-[4-(3-oxomorpholin-4-yl)phenyl]-
acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(S)-1-{2-{4-(2-oxo-1H-pyridin-1-yl)phenyilacetyl}-
| 25 pyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(S)-1-{2-[4-(2-oxopyrrolidin-1-yl)phenyl]acetyl}-
pyrrolidine-2-carboxamide,
N-(4-chlorophenyl}-(R)-1-{2-{4-(2-oxopyrrolidin-1-yl)phenyllacetyl}-
30 pyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(R)-1-[4-(2-oxopiperidin-1-yl)benzoyllpyrrolidine-
2-carboxamide,
N-{4-chlorophenyl)-(R)-1-[4-(2-oxopiperidin-1-yl)phenyloxycarbonyl}-

pyrrolidine-2-carboxamide.
35



5 dissolved in a solution of 3.37 g of sodium hydroxide in 40 ml of ethanol,
and the reaction solution is stirred at roomtenperature for 18 hours The
reaction mxture is evaporat ed, and the residue is dissolved in water and
aci di fied toVQ2PMBIHS using 1 N hydrochloric acid. The H?(K‘TIEP@G'F&OZ@?&F&C'[ ed
with ethyl acetate, and the organic phas&d-s dried over sodiumsulfate and
10 evaporated, giving 4-(3-oxonorpholin-4-yl)phenylacetic acid as a yel |l ow
ish solid; ES] 236. The foll ow ng conpounds are obtained anal ogously to
Example 13-5: 15

N- (4- chl or ophelBx@mpi@®34M) - 1- { 2- [ 4- ( 3- oxonor phol i n- 4-yl ) phenyl ] -

acetyl }-4-meth oxopyrro | i dine-2-ca rboxamide, N (4-chlorophenyl)- (2R
4S) - 1-{2-[ 4- ( 3- oxonor phol i n-4-yl ) phenyl ]- 20

| }-4- h
N (4 chi or ophenal 1o (3 o T R R e S orpnan RS L R R+

acetyl}-, 4- netm-xdpwdrmypdomyapmlhmam 2ldjcarboxamide is prepared analo-

N- (4-chl %rophenyl ). - g@a?ﬁ -0x0-1 H pyridin-1-yl)phenyl]acetyl}- 25
pyrrol i di ne- 2- 8346 eﬂ@lowmg scheme

N- (4-chl orophenyl ) -(S)-1-{2-[4-(2-oxopyrrolidin-1-yl)phenyl]acetyl}-
pyrrolidine-2-carboxam de,

N-(4-chl orophenyl) - (R) - 1-{2-[4-(2-oxopyrrolidin-1-yl)phenyl]acetyl \- 30
pyrrol idine-2-carboxami de, 5{

N- (4- chl or ophepy ) - (Rlo-1-44- ( 2- oxopi*S8y i . yl )genzoyl ] pyrrol '\/?\ﬂ?@

2- car box&di de, hl or opHERY™ - (R) ¢'1-}4* ( 2- er i \n-
1-yl) phenyi oxyca&r bo‘h | ]- $yr+rot—+d—- ng=R- carboxamde—=3 (104/ 087646
PCTI EP200410023509’1\ lo ExeoMeass - 6 NaHIDMF

1- N-[(4 chl orophenyy<)] 2-N-{[4-(3- oxormr’%ol i n- if%/l)phenylc]/eZR 4R) -

TN NaQOH

NMO |K,080 x2H,0
15 OH 8]
\/CJ)H\/OH HO, O\/\'\/OH o\/l\/o
Meo}_(j)o er

LiOH o N o] N
o] N 04 Od;\
oﬂ{\ MeOH/THF!H,0 o o
o) K ,{
/( o
O
Q N NH —
20 — EEDQ o NN,
N/ =

o HCI 8]

25 & el &

30 NMO - N-Methyl-morpholin-N-oxid

35 O’Jh@"”



5 12; 3-di hydroxypr opoxy) pyrrol i di ne-1, 2-di car boxam de is prepared anal o-
gously to the following schene: OHO MO MOO~J ,0~0O0 10 Br ONI~/~

MeOO O O AgzOvaH OVF 0 NaH DMF 4Q0 1 N NaCH NMO KpGsOyx2HzO OH O~-

15 OH

OHOH MQOLIOHONO ONMOHFHFIHZO OO O N 20 ~ NH EEDO Ov NH, EEDO
N OH OTC 25"OA®BIH6He O -~ OH H-0O0H NJ O.N 3Q NVEUVEP2004/002350
N- Met hyl - norpholin-Noxid HQZGN / cl O@H

10

15

20

30

35

1.55 g (38.6 mmol) of sodium hydride are added in portions under nitrogen
to the solution of 10.3 g (42 mmal) of 1-terf-butyl 2-methyl (2R,4R)-4-
hydroxypyrrolidine-1,2-dicarboxylate and 36.34 mi (420 mmol) of 3-bromo-
1-propene in 100 ml of dimethylformamide (DMF), and the mixture is sub-
sequently stirred at room femperature for 15 minutes. 9.73 g (42 mmol) of
silver oxide are then added in portions to the reaction mixiure, and the
reaction mixture is left to stir at room temperature for a further 12 hours.
The reaction mixture is then filtered, the filirate is evaporated {0 dryness
under reduced pressure, and the residue is taken up in 20 mi of saturated
citric acid sclution. After the precipitate has been filtered off, the filtrate is
extracted twice with 20 ml of ethyl acetate each time. Drying of the com-
bined organic phases over sodium sulfate and stripping-off of the solvent
gives 11.6 g of 1-fert-butyl 2-methy! (2R 4R }-4-allyloxypyrrolidine-1,2-
dicarboxylate as a red-brown oil; ES| 286.

6.16 g (562.6 mmoal} 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-terf-butyl 2-methyl (2R, 4R)-4-aliyl-
oxypyrrolidine-1,2-dicarboxylate in 60 ml of water, 25 mi of acetone and
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 mi of water, and the aqueous solution is extracted twice with

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-tert-
buty! 2-methy! (2R,4R}-4-(2,3-dihydroxypropoxy)pyrrolidine-1,2-dicar-
boxylate as a yellowish oil; ESI 320. 1.06 g of lithtum hydroxide are added
to the solution of 4.6 g of this methyl ester in 40 ml of tetrahydrofuran,

10 mi of methanol and 10 mi of water, and the reaction mixture is stirred at



O NN p~CH35 ¢cI" "H Y 717WDO 2004/ 087646 PCT/ EP2004/ 002350 -90 1.55 g (38.6
nmoi ) of sodi um hydride are added in portions under nitrogen to the
solution of 10.3 g (42 nmol) of 1-tert-butyl 2-nethyl (2R 4R)-4 5

hydr oxypyrraolidine-1,2-di carboxylate and 36.34 m (420 nmpl) of 3-brono-

1- pr opene inw?é!@"@qm‘gﬁ di net hyl f or mani de (DMF), and the nf’?%@r"%”“f‘@“’s”ﬂb-
sequently stirred at roomtenperature for91lé mnutes. 9.73 g (42 nmol) 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 underTqosgirmeeeiatwedor 82 hawes-t he rasstign enixiire ik swbsasiuentiyo m  of

ort . the ti 1t r et el gRarllord bl e Ot Bl Sab RuBa) e i s 0 UGB, " e
Drying of the gendéedid®l K ERNsSOMRRTERhRNGENRRE, HRSHb Akerans
stripping-off of the solvent gives 11.6 g of 1l-tent-butyl 2-nethyl

(2R 4R) - 4- al | yexixgeigd thrisedimes jth-200int af tlbylhcatateasach time: Brying obihe ESL 286
20 6. 16 (52.6 | ), of N-net hyl norphol,i ne N-oxi de (NMD an 3.7 ng of
pot assi um os MPWHHFW%VQ?B'C;E'@%M%@@BQB@%PWF% étF'BBBﬂgr%ﬁﬁéaﬁ e to
the solution o . ty bukyl: gd-al |yl -
oxypyrrolidi ne{“ir‘,ig ‘é‘%%é'rﬁ?ﬂ%ﬂé”%‘%%ﬁﬁ) %?jé\/a(ilgfdrgg%& #O@BXEQ'%ﬁS and 25
10 m of tert-botaicarboxgrde Eee yeikiw pownsr; HSIr3ce! Arfogtishoty Bxarfple T (52. 6
mmol ) of sodiumsulfite are subsequently added to the reaction m Xx- ture,

which i sqst i rr Bus acidrYues thenpempouned 1thq{4achioraphanyhbdrN-{ithE-exemer-on

m xture 18 then,evapaorated d ressure. the resjdue is taken 30
up in 50 m of PQBQ%Q:Y‘%WHE‘@%&BSU@@@TO@?@HWF@B%B%BW@ P82 wi th 20 nf
of ethyl acetajpg nhit8eesPsysng of the conbined organic phases over
soi;di_um sul fate and stripping-off of the solvent gives 4.7 g of 1-tert-

1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
15 (2R, 4R)-4-(2, 3-dihydroxypropoxy)pyrrotidine-1,2-dicarboxamide; ES| 551,
IS obtained anaiogously.

Example 13 -7
20
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yliphenvl]}-
(2R, 4R)-4-(2-hydroxy-3-pyrrolidin-1-yiprapoxy)pyrrolidine-1,2-dicarbox-
amide,
- 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yi) phenyl]}-

(2R, 4R)-4-(2-oxooxazolidin-5-yimethoxy)pyrrolidine-1,2-dicarboxamide
and
1-N-[(4-chlorophenyl}]-2-N-{[4-(3-oxomorpholin-4-ylphenyi]}-
(2R,4R)-4~(3-amino-2-hydroxypropoxy)pyrrolidine-1,2-dicarboxamide, ESI
30 532, m.p. 115;

are prepared analogously to the following scheme:

35



- butyl™ Z2-nmethyl™ {2R 4R) = 4-(2,/3=di hydr oxypr opoxy) pyrrol i di ne-1, 2-di car -
boxylate as a yellowish oil; ESI 320. 1.06 g of I|ithium hydroxi de are added
35 to the sol ution of 4.6 g of this methyl ester in 40 m of

t et rahydrof ur an, m of methanol and 10 ml of water, and the reaction
mxture is sWPr%“%‘H“%“V\o 2004/ 087646 PCTI EP2004/ 002350 - SCTEBMOEIDET at ur e
for 12 hours. The reaction mxture is suligequently evaporated under reduced
pressure, 10 m of saturated citric acid solution are added to the aqueous
solution which remains, and the m xture is 5 extracted three tinmes with 20
m of ethyl acetate each tine. Drying of the conbined organic phases over

sodi um sul fate and stripping-off of the sol veyen ~VvES: 4. 3 g Yof, hut yl
(2R, 4R)-4- (2, 3+di h @%yprosﬁoxy) pyrLro d| ne- 2-di car baxyhkat e f yel | ow
powder; ESI 306. oug| o /Bxanpl aC| d'-grﬁﬁg-t-he gg,(rpound
1-N-[ (4-chl oroplcﬁ)%n;)?l - -oxormr- "10 h%l ion- 4- VY 2R 4R 4-2
3-di h drox ropox }ﬁé}?‘]} g_éY Yp Y)pYr 01’i<2h ne-1,2- dicarb m de;

ESI 533. 1-N-[(4- ch{forophenyl

)1-2-N-{P2-f1 uoro-4- (3- oxonor phoi i n€4L yl ) p ﬁfﬂﬂ]*} 15

(2R 4R) - 4- (2, 3-di hydr oxypr opoxy) py 569 di ng; 1, 2- di car boxam de; ES! 551, is
obt ai ned anal ogously. Ex e 13 -7 20

1-N-[ (4-chl orophenyl )] - 2#MNA [ 4- P o hol i n-4-Vi° henyi]) -

(2R, 4R) - 4- (2- hydr oxy- 3- di nF 1- pr opoxy) pyrrotl d| ne-1, 2-di car box-
amde, 1-N-[(4-chlorop erwcl)] 2- N-H4- (3 oxonor phol i n-4-vyl henyl]} 25
(2R 4R) - 4- ( 2- oxooxazol i{di n- 5-yl met hoXy) pyrroti di ne-1, 2 dIC r Q3><am de and

1- N-[ (4- ¢Bl or ophenyl )] - 2- N-{Vlb(s oxonor phol i n- 4“‘39}1{31?
! Me

o=
o
y £ l
| o
/—@OH DU Tt PP
QN N o o N N o 3
Ci Cl
20 o JZJ o
PhP/H,C
odm —@-H 0\/Ok’ NH NQ NQN % l OH

L 25
Example 13 -8
30 1-N-{(4-chioraphenyl}]-2-N-{N-methoxycarbonyimethyl-N’-{4-(3-oxo-

marpholin-4-ylphenyt]}-{(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide

is prepared analogously to the following scheme:

35



(2R, 4R) - 4- (3-am no- 2- hydr oxypfopoxy) pyrrolidi ne-1, 2-di car boxani de, ES!' 30
532, mp. 115; are prepared anal ogously to the follow ng schene: 35 WO
2004/ 087646 PCT/ EP2004/ 002350 -92 MO MOOH HQ7_t J YYHp HOO,/*~ O

N Bra/\ N * /'Y C0 NaHl OVF/ Ag20 O PTCH 5 CH3L!
/-C PBA dfézw{“ 76&0 ONeN3 rmOC D~10 OH MeO- YYY 0 Naqi‘f)%’%%“ﬁ‘%%

VD 0 015 1 i o ONO NOR O -980 0 ~b oax Bns PPHO ~ !

Q' /NHN- ~-NOOH ONDNH H N

O 00—

“/ Q }._(]’ o /—/( C :S
04 "‘ NaH/DMF
5

o _ - 04 ’ﬁ
ﬂ{ﬁm
10 "o .@

61 mg (2.54 mmol) of sodium hydride are added to the solution of 1 g

(2.31 mmal) of fert-butyl (2R,4R})-4-methoxy-2-{4-(3-oxomorpholin-4-yi}-

phenylcarbamoyl]pyrrolidine-1-carboxylate (prepared analogously o

15 Exampie 7.1) in 20 ml of dimethylformamide, 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 ml of water,

and the aqueous solution is extracted three times with 20 mi of methylene
chiaride each time. Drying of the combined organic phases over sodium
sulfate and stripping-off of the solvent gives 1.1 g of terf-butyl (2R,4R}-4-
25 methoxy-2-{methoxycarbonylmethyl-{4-(3-oxomorphotin-4-yliphenylj-
carbamoyl}pyrrolidine-1-carboxylate as a yellow oil; ES] (M-BOC) 392.

Removal of the BOC group gives 1-N-{{(4-chiorophenyl)]-2-N-{N-methoxy-
30 carbonylmethyl-N'-[4-(3-oxomorpholin-4-yl)pheny|[}-(2R, 4R }-4-methoxy-
pyrrolidine-1,2-dicarboxamide, ESI 545, m.p. 106°.

The compound

35



~ClL OONVTIT 0N T 14" 25 EXanple 13 - 8 30

1-N-[ (4-chl orophenyl)]-2-N { N net hoxycar bonyl net hyl - N -[ 4- ( 3- oxo-

nmor phol i n-4-yl ) phenyl ] }- (2R, 4R) - 4- met hoxypyrrolidi ne-1, 2-di carboxam de is
prepared an o] the foll owi ng schenme: 35 WD 20041

PCT/ EP200418@%§@“%3¥‘§‘§ 0j WIJHO~{ IN\ / ¢ Wg}{i‘”"%%q 5 Q
o ONNa 10 N61 ng (2. 54 mol ) of sodifs hydri de are added to the

solution of I g (2.31 nmol) of terf-butyl
(2R 4R) - 4- met hoxy- 2-[ 4- ( 3- oxormrpholin 4-yl) -

Beamil o 7. 1)) KSHargheforlenb 2NN sty CaeRB Y st cegar st o od at
ncotate e cubemmn@erPindk iRy BiER A0 tmhoRiBnolting PRl | ort 1o

stir at roomtanmmaslrsﬁgfmpl?ammws The reaction mxture is then evapo

5 is obtained analogously.

Example 13 -9

1-N-{(4-chiorophenyi)}-2-N-{[4-(3-oxomarpholin-4-yl)cyclchexan-1-yl]}-
10
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide is prepared analogously

to the following scheme

o}
Gl ™ P 0
15 (- "X an (e 22 o
H \_/

ol /
20 Howj;g ~ HO”I’J& o N
g M © o)\N

7: -C{O)OCH,Ph o EEDQ o
or—qN H cl
\_/ Q‘N‘”/Cé
25
o )\N
¢ H

13-9.1 6.32 g (40.3 mmol) of (2-chloroethoxy)acetyl chioride 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
- taken up in 20 mi of water, and the agueous solution is extracted three

times with 20 mi of ethyl acetate each time. After the combined organic



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 organic phases over sodi um

sul fate and stripping-off of the solvent gives 1.1 g of tert-butyl (2R 4R)-4
25 met hoxy- Zwmwwg'éar bony! met hyl - [ 4- (3- oxonor phol i n- 4- YFT@?&WMWSO

car banoyl } pyrrolidi ne-1-carboxylate as aggllow oil; ES) (M BOC) 392.

Renoval of the BOC group gives 1-N-[(4-chlorophenyl ) 1-2- N-{ N- net hoxy 30

car bonyl net hyl - N - [ 4- ( 3- oxonor phol i n-4-yl ) phenyl ]}- (2R 4R) - 4- met hoxy-
pyrrolidine-1, 2-di carboxam de, ESI 545, mp. 106. The conpound 35 WO

20041 0S7646 Pcmhmmnava)bg@sdriedgwer sodium sulfate and the soivent has been

1-N-[(4- chloro hen ) ] 2- N N-netho carbo | - N (3-
oxonor phol i n- 4 é‘Jfﬂy%T?r SHI ) a %ﬁp@%ﬁpﬁ@lﬂf Qna%c:gg Hx- ani de,
ESI 563, mp. I
1-N-[ (4-chl orop eny ﬁg&ﬁétﬁeﬁ@( -oxot%frqgﬁ% lf'tnadiéa[@lg@cﬁ(ﬁ;ﬁéﬁgﬁmf nﬁ) 10
(2R, 4R) - 4- hydr turg iy then lettitoatit aBraling ssmparniisior 48Hoepatad tasakegposl y  to
the foll &wi ng scheme 0 cl~/~0"~ ~ 0o H2N"" NHZ /~~ 15 TEA 1 Y-NHZ z JN...{
~NHzZ ~/ d/ crated undar gquoed passwe-the residue is taken up in 20 ml of water,

and the agueous solution is extracted four times with 20 ml of ethyl acetate

each time. After the combined organic phases have been dried over

sodium sulfate and the solvent has been stripped off, the residue is taken

10 up in 50 mi of tetrahydrofuran, 0.3 g of 5% palladium/carbon is added fo
the resultant solution, and the mixture is hydrogenated until the take-up of
g 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 aminocyclohexyl)morpholin-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-chiorophenyl isocyanate gives the compound

20 (2R,4R)-1-(4-chiorophenylcarbamoyi)-4-hydroxypyrrolidine-2-carboxylic
acid; ESI 285, m.p. 132°.

1393 Analogously to Example 7.1, reaction of the amine 13-9.1
\ . 25 and the acid 13-9.2 gives the compound 1-N-{(4-chioropheny!)]-2-N-{[4-(3-

oxomorpholin-4-yl)cyclohexan-1-yl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-
dicarboxamide, ESI 465; m.p. 245°,

30 Example 13 - 10

The following compounds are obtained analogously to Example 7

5 1-N-[(4-chiorophenyl)}-2-N-{{1'-methyi-{1,4'|bipiperidinyl-4-y1}}-
(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 464; m.p. 78°



020 HOcY Ho~(\ O NN ON,.... NHZ HOO-N Z--C(OOCH Ph O EECQ H OH C1
C N25 ONI( d"'N 13-9.1 6.32 g (40.3 nmmol ) of (2-chl oroethoxy)acetyl
chloride are added to 30 the solution of 10 g (40.3 muol) of benzyl

(4- anlnocycloheﬁﬁgécarbanate and 6.2 m of triethylam ne é %@ln 300 m of
t et rahydr of WQRVHARH 4 he nixture is subsequently stirredPEl/EPgdH 02350
tenperature for 20 hours. The reaction-rgexture is then evaporated under
reduced pressure, the residue is 35 taken up in 20 mM of water, and the
aqueous solution is extracted three tines with 20 ml of ethyl acetate each
time. After the conbined organic WD 20041087646 PCTI EP20041002350 -95
phases have been dried over sodium sulfate and the solvent has been

stripped off, the residue is taken up in 20, m of acetonitrile, and 2.3 g of
caesi um carbonate are added to the resultant solution. The reaction mx 5
ture is then left to stir at roomtenper e for 48 hours and then evapo-
rated under reduced pressure, the residu taken up in 20 M of water,

and the aqueous solution is ex inmes with 20 m of ethyl acetate
each tinB. After the conbjned rgafi ¢ piaseg fiave been dried over sodium
sul fate and the sol vent ri ppéd 6tf, ytm residue is taken 10 up in
50 m of tetrahydrofgL‘ 0{3 g of 5% pal |l adiu fbon is added to the
resul tant solution, and m xture i s hydrogenat®d until the take-up of
hydr ogen ceases. The catal yst is subsequently filtered off, and the filtrate
is evaporated to dryness under reduced pressure, giving' 1.5 g of 4-(4 15

am nocycl ohexyl ) nor phol i n-3-one as a colourless oil; ESI 199. 13-92

Anal ogousgly to Exanmple 7.3, reaction of cis-N -BOC 4-

1-N-[(4-chloropheny))]-2-N-{(3,4,5,6-tetrahydro-2H-[1,4'Ibipyridinyl-4-
yhI-{2R,4R)-4-hydroxypyrrotidine-1,2-dicarboxamide, ESI 444

15 OH

N H
=
o]

H
N
= NU
20
'
<l
1-N-[(4-chloropheny!}]-2-N-{(3,4,5, 6-tetrahydro-2H-1,4'-bipyridinyl-4-
25 y)-(2R, 4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ES| 472;

N-(4-chiorophenyl)-(2R,4R)-4-hydroxy-2-(4-pyridin-4-ylpiperazine-1-
carbonyl}pyrrolidine-1-carboxamide, £ES!1 430

Q(] A

30

35



hydroxy-D-proline and 4-chlorophenyl isocyanate gives the conpound 20

(2R, 4R) - 1- (4- chl or ophenyl car banoyl ) - 4- hydr oxypyrrol i di ne-2-carboxylic acid,;
ESI 285; mp. 1320 13-9.3 Analogously to Exanple 7.1, reaction of the am ne
13-9.1 25 angdt jd 13-92 gives the conpound

1N [ (4 ohl g\?gp @ﬁ@% 2N {[4e (3 PCT/EP2004/002350
oxomnor phol i n-4-yl)cycl ohexan-1-yl ]}- (2R-4 - 4- hydr oxypyrrol i di ne- 1, 2-

di car boxam de, ESI 465; mp, 245, 30 Exanple 13 -1 0 The follow ng
conpounds are obtai ned anal ogously to Exanple 7 35

(2R, 48) - & hyclr oxy b9 PsIORRBE Ty AR AR b2 £l BithORmRE Y vo
20041087646 PCI, 4/40 - : : --N 10

1- N-[ (4-chl or %{ﬁ’gﬁéﬁﬁﬁz‘pﬁﬁw]‘%ﬁ%@ﬁ%? r%h%%%h'gﬁfﬁ' %5?bi pyri di nyl - 4-
yl)]-(2R 4R) - 4- hydr oxypyrrol i di ne- 1, 2-di car boxam de, ESI 444 15 off N \-N
NO 20 N Z5~- | ca 1-NJ[(4-chlorophenyl)]-2-N[(3, 4,

5, 6-t et r ghydr o- 2H 3, 4' - bi p¥Ri di nyl - 4-Mg?
yl)- (2R, 4R) - 4- et hox

hyrr ol | chne- 1, 2- di car, oxrri de, ESI 472;
N- (4-chl orophenyl) - AR) < 4- hydr gxy (4- pyridi n-4-yl pi perazi ne- 1-
STl AN mﬁg 2% 4{
HFQO 6

10
N-(4-chlorophenyi)-(2R 4R)-2-[4-(4-fluorophenyl)piperazine-1-car-

bonyll-4-hydroxypyrrolidine-1-carboxamide, £SI 447,
N-(4-chiorophenyl)-(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-yipiperazine-1-
carbonyl)pyrrolidine-1-carboxamide, ES| 430;
N-(4-chlorophenyl)-(2R,4R)-2-4-(4-ethylpiperazin-1-yl)piperidine-1-
carbonyll-4-hydroxypyrrolidine-1-carboxamide, ES! 465;
20 N-(4-chlorophenyl)-(2R,4R)-2-[4-(4,6-dimethylpyrimidin-2-y!)-
piperazine-1-carbonyl]-4-hydroxypyrrolidine-1-carboxamide, ESI| 459;
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-{4-(1-methylpiperidin-4-yt}-
piperazine-1-carbonylipyrrolidine-1-carboxamide; ES| 450;
L 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-chiorophenyl)}-2-N-{{2-ethoxy-4-morpholin-4-yiphenyl)]-
(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 489;
30 1-N-[(4-chloropheny!}]-2-N-{{4-morpholin-4-yi-2-propoxyphenyl)]-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 504;

Example 13 - 11

35
The following compounds are obtained analogously to Example 7



30 ¢lI” Ho"JN " H 35 WD 2004/ 087646 PCT/ EP20041002350 - 97

N- (4-chl orophenyl)-(2 R, 4R)-4-hydroxy-2-[4-(2-nmethoxyphenyl )-

pi per azi ne- 1- car bonyl ] pyrrol i di ne-1-carboxam de, ESI 459 5 ¢ HO MeD No, -~
N~-D H OO

N-(4-chl or o%ﬁ%ﬁ%ﬁ”gjﬁﬁ 4R) - 2- [ 4- (4-f 1 uor ophenyl ) pi per azi Y ER2p4/002350
bonyl ] - 4- hydr oxypyrrolidi ne-I-carboxam d&8 -ESI 447; N-(4-chl orophenyl)-(2
R, 4 R)-4-hydroxy-2-[ 4-hydroxy- 4- (4-nmet hoxy

phenyl ) pi peri di ne-| -carbonyl ] pyrrolidine-|-carboxam de, ES!' 456; 15
N-(4-chl orophenyl) - (2R, 4R) - 4- hydr oxy- 2- (4- pyri di n- 2-yl pi per azi ne-1 -
carbony!) pyrrolidine-1-carboxam de, ESI 430;

o bonyl 1 4¢ nydr oy AACScaboRen AN B Rl b BUBRERTN"S 1
N- (4- chl or ophqRRLARY- Zlﬂyﬂﬁixy%yhﬁhéhﬁeﬁ‘t didearpskamideans gLyl )

pi per azi ne- 1- car bony Z4-hydr oxypyrrolidi ne-1-carboxam de, ESI 459;

N- (4- chlﬁrophenyl YN Hﬂh}orﬂpwMNZ{{Iﬁme(thylﬁfé{Mmqurmﬂdm-ﬁ—yw)

pi per azi

1. N-[ (4- chl or %{%&W %‘Q Mf‘géf(@yéwﬁ@t 3% gﬂ%ﬁﬁ%@wdglﬁﬁﬂﬁ@ in-
3 e o B oA,

1-

(2R, 4R) - 4- hydrgheny)} xmm n@hﬂdr&xﬁpmlhﬂm@m %xcaE&bxaﬂrﬁiﬂe ES| 468
1-N-[ (4-chlor ophe PJ{] - mor phoi i n-4-yi - 2-pr oRoxyphen ?

(2R, 4R) - 4- hydroxypfjl' Mﬁbiqiiéphﬁn)ﬂﬂtﬁ Nl ozamingeb-reshy iioiazol- Jphenyll}-

(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473;
1-N-{(4-chiorophenyl)}-2-N-{[2-aminocarbonyl-4-(3-oxomorpholin-4-
yhphenyl]-2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES! 502;
1-N-[(4-chiorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)pheny!]}-
15 (2R, 4R)-4-hydroxy-2-methylpyrrolidine-1,2-dicarboxamide, ES| 457,

Exampie 13 - 12

20 N-[4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E}-3-(5-chlorothiophen-2-
ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide is prepared analogously

to the following scheme:

Q
X C f on
L 25 O\—_/N NHj,
R H Q piperidine T\ s e O ﬁ

oH .

ct
+ =) S OH
G o e EEDQ

HO

u}
30 C’g” OHMOH

o] N

O™\ =
S
I/ Cl

The solution of 1 g (6.62 mmal) of 5-chloro-2-thiophenecarboxaldehyde

Cl S

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



Exanple 13 -11 35 The foll ow ng conpounds are obtai ned anal ogously to
Exanpl e 7 WO 2004/ 087646 PCTI EP2004/ 002350 -98 1-N-[(4-chl

orophenyl ) 1-2-N-{j 4- (2-i mi nopyrrolidin-1-yl)phenyl]}-

(2R, 4R) - 4- hy¥l? 200¢48%7680| i di ne- 1, 2- di car boxam de, ESI 442; BCT/EP2004/002350
1-N-[ (4-chl orophenyl )]-2-N-{[3-nethyl-4g62-im nopyrrolidin-21-yl)-
phenyl]}- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 456;

1-N-[ (4-chl oropheny!)]-2-N-[4-{2-[ (E)-cyani mi no]i m dazol idin-1-yl)
phenyl]}- (2R 4R) - 4- hydr oxypyrrolidi ne-1, 2-di car boxam de, ESI 468;

1- N-[ (4- chl or cploeveyl tp]codl, Nheh po(ied mito @OSnhefngter Bnd zuidiBey k9 pHehysing- 10

(2R, 4R) - 4- hydr | i di ne- 2 di car boxam de, ESI 473;
1-N-[ (4-chl or JS‘ﬁEMQWOF]c‘)@ZLq\?t{' REPFEE WHET Precipltabes oihsHEPeasss fi-
AT Ca ot or Ao iyt zﬂ{sﬁ?f‘% ST S ReGREPRLRT G iying) 628 of

(1 gR 4115) 2% hy dr{gx8-&-cmbithvpheald-diaeyic dcidi sablkwrpdiverls BS| 789/,  Exanpl e

N- [ 4- ( 3- oxonorAstaegeusly Jo Fyampa T -1 peactn-etveen-tBe (csrrmﬂu@dcnfhu ophen- 2-
| | oyl ] - 4-hyd d I I t
Tt T o | oui ho DTG B anBlE)-Reposgnepient esvle SRR dveels LN °d g0
+ 7Q0C QL OH 'éon%&[r!%ﬁ@@fd@-cﬁ&rﬁ&pﬁéﬁn-49ylj}£heny|]-(2R,4R) 1(E)-3-(5-
chlorothiophen-2-ylacryloyil-4-hydroxypyrrolidine-2-carboxamide as

10 colourless crystals, ESI 478, m.p. 151°
The following compounds are abtained analogously
15 N-[4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-{(E)-3-thiophen-3-

ylacryloyl}-4-hydroxypyrrolidine-2-carboxamide, ESI 442, m.p. 137°;
N-{4-(3-oxomorpholin-4-yt)phenyl]-(2R,4R)-1-[{2E 4E)-5-phenyi-
penta-2,4-dienyloyi]-4-hydroxypyrrolidine-2-carboxamide, ES| 462, m.p.
20 127°;
N-[4-(3-oxomarphalin-4-yl)phenyl]-(2R,4R)-1-[{E)-3~-(5-methylfuran-2-
yhacryloyl}-4-hydroxypyrrolidine-2-carboxamide, ESI 440, m.p. 133°;
N-{4-(3-oxomorpholin-4-yt)phenyl]-(2R,4R)-1-[(E)-3-thiophen-2-yl-
o5 acryloyl]-4-hydroxypyrrolidine-2-carboxamide, £S| 442;
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R}-1-{{E)-3-(&-
chlorothiophen-2-yl)acryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI

508;
30 N-{2-fluoro-4-(3-oxomorpholin4-yl)phenyll-(2R 4R}-1-[{E)-3-(5-
chlorothiophen-2-ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI
494 m.p. 111
N-[4-(3-oxomarpholin-4-yl)phenyl]~(2R,4R)-1-{{ E)-3-(4-chlorophenyl)-
acryloyi]-4-hydroxypyrrolidine-2-carboxamide, ES| 470;
35

N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E}-3-(3,4-dichloro-
phenylacryloyl]-4-hydroxypyrrolidine-2-carboxamide, ES| 504,



cl The solution of 1 g (6.62 mml) of 5-chl oro-2-thi ophenecarboxal dehyde
35 and 1.38 g (13.23 mml) of malonic acid in 0.07 m of piperidine and 5 n
of pyridine is refluxed for 2 hours. The reaction solution is subsequently
WO 20041087 94p200sdshER2004/ 002350 -99 al lowed to cool, tReR8hiRr2dspt 0 20
m of water and acidified to pH 1 using N hydrochl oric acid. The product
whi ch precipitates in the process is fi1"%%ered off with suction and dried
in a drying cabinet at 80C, giving 1.02 g of 5

(E)-3-(5-chl orot hi ophen-2-yl)acrylic acid as brown crystals, ESI 189.

2nd (D) 3- {5 onl of b hsoKenobRffin 2y BEATElR AR CENRRE  Hiorcptfoe ™2
N-[4- (3- 0x0mDER w{mmn Ik @E. cERboarhic) ES1484

chl or ot hi ophen-2-yl )acryl oyl ] - 4- hydr oxypyrrolidi ne-2-carboxam de as 10
col ourl ess cryst alNs{4-EBpxamerphalig-4-ybt eﬁﬂ]ﬁ*@%l“ﬁdvﬁrﬁﬁ)ﬁd@p‘bﬂmo@re obt ai ned

anal ogously 15

N- [ 4- ( 3-oxomoPRRBYYEEN Iy hBMatyP Py T RIdRe: %CFEhé’)?‘aﬁ“‘??n %%h%?? '3-
e OB SO 552 2 s

pent a- 2, 4- di egidonyibw%mdinwwlﬂwm-mmb&mdboESMGE ESI 462, mp. 20

127 N-[4-( 3- hol 4-vy| h | 2R, 4R) - 1- E 5- th |f -2-
y )acryl[oyl(] o A R BT R BB Y BB kAR HalTE R dol - shiBtotos: |

ety oyl 4y ?%89%‘?%@@%@%&&@5@% S Bladheresragoy' 25

N- [ 2-f 1 udr o- 4- (3- BROMofoHbIN-4-PRBREM1)- (maRf)R) Ejlstg%ctaokoﬁuran -2-

chl or ot hi ophen-2-yl )acryl oyl ] -4-net hoxypyrrolidi ne-2- carboxam de, ESI 508;

30 N-T2-f 1 uor ¢l)acryydkéinydpmyplrrolidine) Jhamaixprmid®, B4H) 480, (E) - 3- (5-
chl.orothi ophen- 2-yi } Aes ¥l St phonldy SsvBNy - Lok IR AET Y oA ofSran.
yhacryloyl]-4-methoxypyrrolidine-2-carboxamide, ES! 474;
15 N-{4-(3-oxomorpholin-4-ylphenyl}-(2R,4R)-1-{(E)-3-(4-chlorophenyl)-
acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ES| 498;
N-[4-(3-oxamaorphalin-4-yl)phenyl]-(2R,4R)-1-[{E)-3-(3,4-dichioro-
phenylyacryloyl}-4-ethoxypyrrolidine-2-carboxamide, ESI 532;
20 N-[4-(3-oxomorpholin-4-y()phenyl]-(2R,4R)-1-{{E)-3-(5-chlorofuran-2-
yhacryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 488; .
N-[4-(3-oxomorpholin-4-yl)phenyi]-{2R,4R)}-1-[(E}-3-(5-chlorothio-
phen-2-yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 504,
25 N-[2-flucro-4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R}-1-{(E)-3-(4-
chlorophenyl)acryloyi]-4-hydroxypyrrolidine-2-carboxamide, ES| 488;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R})-1-[{E)-3-(3,4-
dichiorophenyhacryloyll-4-hydroxypyrrolidine-2-carboxamide, ES! 522;
N-[2-fluoro<4-(3-oxomarpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-(5-

>0 chiorofuran-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 478,
N-[2-fluoro-4-(3-oxomarpholin-4-yliphenyll-(2R 4R }-1-[(E)-3-(5-
chlorofuran-2-yl)acryloyil-4-methoxypyrrolidine-2-carboxamide, ES] 492;
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyll-(2R,4R)-1-{(E)-3-(4-
35

chlorophenyl)acryloyi]-4-methoxypyrrolidine-2-carboxamide, ES! 502;



494, mp. 111;
N-[4-(3- oxom)rpholln 4-yl)phenyl ]- (2R 4R)-1-[(E)-3-(4-chl orophenyl )-

acryl oyl ] -4-hydroxypyrrolidine-2-carboxam de, ESI 470; 35

N-[ 4- (3-0xo0 yl')phenyl]- (2R 4R)-1-[(E)-3-(3, 4-dichl oro-

phenyl )acry%@?‘iﬁaﬂsmﬁroxypyrrol i di ne- 2- car boxani de, ESI HOYEPHBFA, 087646
PCT1EP2004/ 002350 -100 - 101 -

N-[ 4- (3- oxonor phol i n-4-yl ) phenyi j - (2R, 4R) - 1-[ (E) - 3- (4- chl or ophenyl ) -

acryl oyl ] -4- nmet hoxypyrroli d| ne- 2- car boxami de ESI 484;

N-[4-(3- oxormrpholln4y| enylj-(2R 4R) -1-[(E)-3-(3,4-dichloro 5

phenyl )acryl oyl ] - ﬂﬁ%ﬁH@R@rﬁﬁﬁr@ﬁqrﬁﬁ ﬁ’@ﬂbﬂﬂa)’lm&i}?il]o@ AR 1d{fg)-3-(3, 4*

i acryi oyl ] - 4 SYIPISRTEPDARI AR b Al 2 defdfelluees) ate,

N-[4(3- hol - -
phen 2 y1)cr Y1 oyl ) L4 1ot RORy ot T or O 2 Ko BRar e ST 450,

N|-[4 (3|§x?)norqbﬂm’bphemylyagrplnggﬂ ?ﬂpzﬂpwg)limﬂef-ea)arbo(@nm Erﬁiﬁjﬁan 2-
KI—%ZCE)?: oio]rmrpholchgﬁi% % nn'g;?c]em?r@ 0 %%ﬁ%ﬁqg}yl]g_g&ﬁgmc{ R EN )

N1 (3 Sithof‘@pﬁﬁf’w.)?&h@w B IFRIES cERo e B so0, |
acryloyl]-4-et hoxyma[Z#l@me RS- @xaradripbusHinadcd ) I'Efﬁ 1]4(98€ 4R)-1-[(E)-3-(5-

N-[ 4- ( 3- oxonor pholin-4 éhen yl]1-(2R 4R) - 1 -dlchloro
phenyl )acryl oﬁﬂ‘orﬁf@ﬁﬁc&y Wfﬂ&ﬂlﬁ‘ﬁﬁmly@ﬁrrf@ aﬁﬁd@ar Sﬂnm ESIPHOE;

N 14 (o Bomor phol 40 dL A BEIM 2R AR dnbi R RoagPhaief 4rar >

N-[ 4-( 3- h
MBS bl ke A

N-12-f 1 uor o- 4- ( 3- N4« Brhxomarpheli-Hp ey (2R, 4R 1L ) (EN Haintidazol-4-vl-
N T2 1 Uor o -0V BN ErAP RS PTG BGPTSR, O 40H ()3 (3.4
15 N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl}-{(Z2R 4R )-1-[(E)-3-1H-
imidazol-4-ylacryloyll-4-hydroxypyrrolidine-2-carboxamide, ES! 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-yhphenyi}-(2R 4R)-1-[(E)-3-1H-
imidazol-4-ylacryloyll-4-ethoxypyrrolidine-2-carboxamide, £ESI 472;
N-[2-fluoro-4-(3-oxomorpholin-4-y)phenyl}-(2R,4R)-1{(E)-3-pyridin-
3-ylacryloyil-4-hydroxypyrrolidine-2-carboxamide, ES| 455;
25 N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-pyridin-3-ylacry!-
oyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 465;
N-[2-flucro-4-(3-oxomorpholin-4-yhphenyl]-{(2R,4R)-1-[{ E)-3-pyridin-
3-ylacryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI 469;
N-[2-flucro-4-(3-oxomarpholin-4-yl}phenyl]-{(2R 4R)-1-[{E)-3-pyridin-

%0 3-ylacrylayl]-4-ethoxypyrrolidine-2-carboxamide, ES{ 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)phenyl}-{2R,4R)-1-[(E)-3-pyridin-3-ylacryl-
35

oyl}-4-methoxypyrrolidine-2-carboxamide, ESI 451;



di chl orophenyl ) acryl oyl ] - 4- hydr oxypyrrol i di ne- 2- car boxam de, ESI 522; 30
N-[ 2- f | uor o- 4- ( 3- oxonor phol i n-4-yl) phenyl ]-(2R 4R)-1-[ (E) - 3- ( 5-

chl orof uran-2-y!)acryl oyl ] - 4- hydroxypyrrol i di ne-2-carboxam de, ESI 478;
N-[ 2- f | uor o2 2884/8%%6#for phol i n- 4-yl ) phenyl ] - (2R, 4R) - 1- [ ( E)R(I/ERR004/002350

chl orof uran-2-yl)acryl oyl ] - 4- met hoxypyr.rqjd di ne- 2- car boxam de, ES! 492,
N-[ 2- f| uor o- 4- ( 3- oxonor phol i n-4-yi ) phenyl]-(2R 4R)-1-[(E)-3-(4 35

chl orophenyl ) acryl oyl } - 4- net hoxypyrroii di ne- 2- car boxam de, ESI 502; WO
20041087646 PCTI EP2004/ 002350 - 101

N-[ 2-f | uor o- 4- ( 3- ¥pir(3-plomorpticliyl-Fuhiphehy i 2R AR) -1 B pyrddinA-glacryl-

ﬂ%}f?'.?{ﬁﬁ?ﬁlf‘i'.o@ Cﬁ%ﬁ%ﬁ&{sﬁ%’r&e G SHRRRTI BRIAY. 1] (B) 3 (4 5
N 201 uor o (5 OCET SEmR S‘ﬂéﬂbﬁfﬂ (R T RE CBpriFp 9oy

di chl oro henylo}maw{myb lmnhmwrbbﬁémmew—samboxam de, ES! 550;
N-[2-fl voro-4 30xom)rp0|n henl]iﬁ2R4R) 1-[(E)-3-(5-

chl or of ur an- 2-yl ) d¥44A( pmrrélmitskﬁw)ph@nv 2B AR )cChi(EddamtideideEsi-4506: 10

chi or ot hi ophe Bl GV APRTEA Vﬁlmolﬁ%s%%@bﬁé%mﬁ%?%@ﬁEéxim(ﬁe esi 522,
N - (3 0xomr poiN 1. .tk gl 3o by L L R LBV, 0 SR -

acryl oy!]-4-et hoxypyrrolidine-2-car

N-[ 2-f 1 uor o- 4+ m&nezqﬁachWI}Mdmxyphﬂfnw|he(22&ma)(atm¢e( asmm H-
i m dazolt®-yl acryl oyl ] -4-hydroxypyrraol idi ne-2-carboxam de
N L2211 ot o 4 (3, OV HOaRPA 4 sy L IR Ay LA e B gcomqhuo-

N ERRa AT éh@h?%—éﬂ%%@ﬂ%' S
|dazol -4yl acr vl ek simmee gl ﬁenfﬂ%z 5)( :é;ﬁjm&ﬁ?o_

N-[ 2-fl uor o- 4- oxonor phol i n-4-yl) E S%yrldln-
3-yl acryl oyl ] - Zwt)a?wwb%mdrmcypyﬂa @oga&‘ma@:oxasu

N-14-(3-gomor phol | bs 33 DRSNSl 3 RchBhy T AR BRI E A b 5a bRy -

phen-2-yliacryloyt]-4-ethoxypyrrolidine-2-carboxamide, ESI 549.

Exampie 13 - 13

20

The following compounds are obtained analogously to Example 7

N-(4-chiorophenyl)-(R)-1-[4-(2-oxopiperidin-1-yl}benzoyljpyrrolidine-
25 2-carboxamide, EST 426;
N-{4-chlorophenyl)~(S)-1-[4-(2-oxopiperidin-1-yl)benzoyljpyrrolidine-
2-carboxamide, ESI 426;
1-N-[{4-chlorophenyl}]-2-N-{[4-(5-0x0-1,4-oxazepan-4-yl)phenyl}}-(R)-
pyrrolidine-1,2-dicarboxamide, ESI 457

% 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-chiorophenyi)}-2-N-{[4-({S)-2-methyl-3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R})-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473;
35

1-N-{(4-chiorophenyl)]-2-N-{{4-({S)-2-methyl-3-oxomorpholin-4-yl)-
phenyl}-(2R}-pyrrolidine-1,2-dicarboxamide, ES! 457;
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PCTI EP2004/ 00
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oyl ] - 4- hydr ox
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oyl ] - 4- et hoxy
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acryl oyl ] - 4- et ho>3y (4-6’[120{1@9@@

N-[ 4- ( 3- oxono
phen- 2-yl)acr
N-[ 4- ( 3- oxono
phen-2-yl)acr
N-[ 4- ( 3- oxono
phen- 2- Q) acr
N-[ 4- (3- oxono
phen-2-yl)acr
-13 20 The fol
N-(4- chl or oph

15

20

30

35

pyrrolidi ne-2-carboxam de, ESI 465;
4- ( 3- oxonor phol i n-4-yl ) phenyl ]- (2R, 4R)-1-[ (E)-3-pyridin
net hoxypyrrolidi ne-2-carboxam de, ESI 469; 30

fl uor oy‘lﬂ%@yﬁ&'fé‘fffbr phol i n-4-yl ) phenyl ] - (2R, 4R) - 1- [ ( EJPCTERPG403S0

4- et hoxypyrrolidi ne-2- carbggam de, ESi 483;
r phol i n-4-yl)phenyl]-(2R 4R)-1-[ (E)-3-pyridin-3-ylacryl
ypyrrolidi ne-2-carboxam de, ESI 437,

4- ( 3- oxonor phol i n-4-yl ) phenyl |- (2R, 4R)-1-[ (E)-3-pyridi n-3-ylacryl- 35

y E%ﬂ rigH (A Chierdprmnybhid:Lani{ e ( RES-metiy!-3Ax @0 ohedinesgl)-
ROV Ry riaveprvmysrelisige 1.3 dleprpigymine; FShdTPacr y1
Y Dol DR R SR RN Ot (R hifry- S oxomorphplinayl):

prengli- mm%sﬁfmmimxazrﬁ@erbcﬁélmaéQSESI 457,

r phol i n- hnyI 2R, 4R) - 1-[ (E 1 Himdazol -4-yl -
R A RS R oo

FRapy ?Wﬁ?fﬁ@% Yot e LR ES1 521 10

r pholig: i€4 -thibpbisHsH ;l—(zzﬂ{f‘ﬁ?luér&-ﬁ@RﬁzﬁﬁetH&P@%%ﬁTphoIin—

yl oyl ] - 4- et hoxypyrrolidi ne-2-car boxam de

r%hl@phmyﬂ}yﬂﬁmmmyd(@@pmhdjn{a(1E2—dBGa(rEebEmidaaL EiSh 491,
?L%H H%} yﬁ%ﬁ%vﬁﬁ{ﬁzﬂr{ﬂ%@xwap (s‘?ﬂ})ES' oo,
R e T 8T nal ogousi y to Examplo 7
enyl }= NFBM-&hKoﬁo;ﬁr?erqu KE[3-enethyll4-y3-phemomptdlipy4-l i di ne-
phenyl[}piperidine-1,3-dicarboxamide, ESI 471,
1-N-[(4-chloraphenyl}]-2-N-{[4-{3-ox0-1,4-0xazepan-4-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES! 473;
1-N-[(4-chlorophenyl)]-2-N-{[2-methyl-4-(3-oxomorpholin-4-yl)-
phenyil}-{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473;
1-N-[{4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl}phenyt]}-
(2R,4R}-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 459;
1-N-{{4-chlorophenyl)}-2-N-{[2-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 459.

2

Example 13 - 14

The following compounds are obtained analogously to Example 7

N-[4-(3-oxomorpholin-4-yl)phenyi]-(rac)-2-[3-(4-chlorophenytjureido]-
cyclopentanecarboxamide, ESI 457

13



25 2-carboxani de, ESI 426; ~
N- (4- chl orophenyl)-(S)-1-[4-(2-oxopi peridin-1-yl)benzoyl]pyrrol idine-
car boxam de, ESI 426;
N-[ (4-chl @ 2- N-{[ 4- (5- ox0-1, 4- oxazepan- 4-yl)

rolidine-1, g&g)acar‘l)oxam de, ESI 457; Wﬁz‘ﬁu&%m
[ (4-chl orophenyl )]-2- N-{[ 4- (5- oxo- I, Wbxazepan- 4- y| ) phenyl ] } -
4R) - 4- hydr oxypyrrol i di ne- 1, 2-di car boxam de, ESI 473;
[(4-ch| orophenyl )]-2-N-{[4-((S)-2- net hyl - 3- oxonor phol i n-4-yl)
yl1}-(2R 4R)-4- hydroxypyrrolidi ne-1, 2-di carboxam de, ESI 473; 35
[

yr
2
h
- -chl orophenyl )]-2-N-{[4- (( - med hyl - 3- oxonor phol i n-4-yl) -
h

N-
R,
N-
en
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en
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(4

yl]1}-(2R)-pyrrolidine-1, d| ca ESI 4457; WO 2 004/ 08 7 646
PCT/ EP2004/ 002350 -103 0

4-chl or ophenyl )] -2-N (% 2- n%th axonor phol i n-4-yi ) -

1}-(2R 4R) - 4- hydrox Hi ne- 1, 2-di car@/x@m de, ESIi 473;
4-§hl or ophenyl )] - 2N ((R) 2- et hyl - 3- oXonor pholin-4-yl ) 5
]
4

N- [ (
enyl]}

“N- [ 1)1 ( .

henyl ]}~ (2R)-pyrroiidine-1, 2-d| car boxam de, ESI 457;
N-[ (4-chl orophenyl)]-2-N-{[ 4-(3-oxonorpholin-4-yl)-2-phenoxy-

I }-(2R) -pyrroiidine-1,2-di carboxam de, ESI 535; 1-N-[(4-chlorophenyl

nyl |
2- N
|

p
(
(
I

(

h
]e [ 2-fl uoro-4-((R)-2-nethyl - Soxom)rpholin-

henyl ]1}- (2R 4R) - 4- hydroxypyrrolidine-1 . 2-dicarboxam de, ESI 491; 10
4- chl or opheAFmesbyi-4-{ Forgmexpilinprol Phery A rasierit Fychioro-
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e

n } pi peridine-1, 3-di car boxam de, ESI 471; 15
chl or ophenyl )] 2-N-f[ 4- (3-o0x0-1, 4- oxazepan- 4- yI )phenyl]}

4- hydr oxypyrrolidine-1, 2- dlcarboxanlde ESI 3;
chl or ophen -2-N-{[ 2- met hyl - 4- ( 3- oxonDrpholln 4-yl)
}- (2R 4H42 yrrolidine-1,2-di carboxami de, ESI 473;
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1-N-[(4-chloropheny!)]-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
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20 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxonorpholin-4-yl)phenyl])-

(2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di carboxam de, ESI 459;

1-N-[ (4-chl orophenyi )] -2-N-{[ 2- (3- oxonor phol i n-4-yl) phenyl %}r _

(2R 4R) - 4- hyWO3049876491 | di ne- 1, 2- di car boxani de, ESI 459. FSTHEPIMIO08238 _ 14
The foll ow ng conmpounds are obt ai ned analmgausl y to Exanple 7 30

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

cycl opent anecar boxam de, ESI 457 35 WO 20041087646 PCT/ EP2004/ 002350 -104-
th NO OHON4/ N\ NH | O 5C I\I-[3-n'ethyl-4-(3-oxormrpholi

n- 4-yi ) phenyl ]-(rac)-2-[3-(4-ch | oro- O~

phenyl ) ur ei do] cyci,gpent anecar boxam de, E§I 471. Exanpl e ]@’\/15 15

1-N-[ (4-chl orophen 1-2-N-{[4- (3090 pho | in-4-yl)pher ]} (2R
4R) - 4- (2- met hoxye%y) rrolidin ~mpn2wd| caﬁzfﬁ‘d\fgﬁm de, é’ i s prepared
as described bel owNZ0y 30 WO 20047087646 PCT/ EP20'€)41 4350
s £
2 eq.
O
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N
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-105 0- 0o HOO 32% NaOHoho o~/ a{ a0 52eq HNO NI~ 10L o /N
1 DAPECl. DW CON- O 0- O150C1L/ NCOH N HC/dioxane H..."(rN1 O
CH2A ZMEt3 HNON1j 2 ONC O20 C 25 30 35 WO 2004/087646

PCT/ EP2004/ ¢ 2h%W0s764d6 14. Exanpl es of the preparation gicrinfdessfpeiset e
conpounds 14.1 Al conpounds of the fol I@g ng formula VI (where R=Hor 5
methyl; n = 3, 4 or 5) can be synthesised™in accordance with the foll ow

14.  Examples of the preparation of intermediate compounds

14.1  All compounds of the following formula VI (where R=H or

5 methyl; n = 3, 4 or 5) can be synthesised in accordance with the follow-

ing scheme.

/‘ (CH,),

N

10 H.N |
2 o)

Vi

15 For example, synthesis of 1-(4-amino-2-methylphenyl)piperidin-2-one:

e D LRG0
D)

14.2  Synthesis of the phenylpiperidone unit without a methyi group:

20

Pd!C

n SO D E2 0D
O b

Ra Ni
35



ing scheme. ('(CH2), 10 HNN VI 20 R 15 For exanple, synthesis of

1- (4- am no- 2- net hyl phenyl ) pi peridin-2-one: OCu d-b + N20 O HZ 2N\ / Nb
Pd/ C 25 14.2 Synthesis of the phenyl pi peri done unit w thout a nethyl group:

O | HocoUYOéMNSXM? F+NGCs/ \ 30N\ / N 30 C o CPCHEPMPNIORIF N Ra
Ni 35 WD 20041087646 PCT/ EP20041002350 - td07

1- (4- Am no- 2- net hyl phenyi ) pi peri di n-2-one is prepared, for exanple, as

i ndi cated below. 5 NO2 O toluene Br\ N NFEz reflux O

1-(4-Amino-2-methylphenyl)piperidin-2-one is prepared, for example, as
indicated below:

0
5 NG, . /\/\/u\ toluene Br N
Br cl ; - \/\/\"/
reflux
NH, o O,

—_—— ——— -
CHCN I\é PdiC P,(“j

10
14.3  1-(4-Aminophenyl)-1H-pyrazin-2-one
15
F
N C
~ 5,C0, /7N
* E]\ ——> N N—Q—NOZ
N~ TOH DMF H
NO, o
20
SnCl, S\
——— N N—@—NH2
Ethanol H
0
< 25
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NO GCs_ CO NXZ/ I OHH2 HZN CHOGN\ N Pd/C\ i N 10 14.3

1- (4- Am nophenyl )-1 H pyrazin-2-one 15 F N y~-CGCNNOHDW z 20 N2 O
SnCz (1 >NN&NHZ Ethanol \Li 0 25 30 35 Wc) 2004/087646

PCT/ EP2004/ 002350 -108 14.4 1-(4- Am no 2, 5-di net hyI phen %}3 eridi n-2-one
H N Br copp®? M2%4 kocos 0 02N I KI, 140C 02N / o¥ #2339 Pd/ C
145 1-(4- Am no- 3- net hyl phenyl ) pi peri di n-‘IBSGne 15

144  1-{4-Amino-2,5-dimethyiphenyl)piperidin-2-one

H Br 0
N copper powder, K,CO,4
s (o = ond Y
Q,N Ki, 140°C 2
0
H,
——» H,N N
10 Pd/C

14.5  1-(4-Amino-3-methylphenylpiperidin-2-one

15
\E\I + — Q
NO, H 0 DMF N l
S
20
sz‘C \@ \/5
25

146  1-(5-Aminopyridin-2-yl)piperidin-2-one

CS2CO O.N N
w oo fl T3
=N N™ N I
SN



Cs2C8 2N " 0 30 NOHODW Nz 20 H2 H2NI L O Pd/CN 25 14.6

1- (5- Am nopyridi n-2-yl)pi peridin-2-one /~\ Cs2C03 02N O 30 2N d DM N H N
ONN Hz H2ZN1 0 35 Pd/C N N WD 2004/ 037646 PCT/ EP2004/ 002350 -109 14.7

1- (4- Ami non¥ORAP4REeAEl ) pi peridin-2-one F } | Cs2CO8 N OPCHIVEB2ROOS0H N 10
H21Ra N H2ZN I 0 H2 H2 N O i NH3/MeCHqNgRd/C _ N 1Vl 15 14.8

2- (4- Am nophenyl ) - 2- azabi cycl o[ 2. 2. 2] octan-3-one 20 ' O Br N

147  1-(4-Aminomethylpheny!)piperidin-2-one

F
5 N Cs,c0, N
CL — L3
N0 DME @
i x
N
10
P H2, Ra Ni /\O /\@
NH /MeGH é Tpaic é
156

148  2-{4-Aminophenyl}-2-azabicyclo]2.2.2]octan-3-one

20
Br pENy o
?@NFO + copper powder K,CO,
H

Kl, 145°C

NO
25

30 T

35



+ | copper powder K2CO3 N H K1, 145C NO2 NO 25 N H2 Pd/C 30 NH2 35 WO
2004/ 087646 PCTI EP2004/ 002350 -110 149

1- (3- Am no- 6- et hyl phenyl )pyrrolidin-2-one 51 0 1. DMF/reflux / +Br OH NHz
2. NaCH N._H 0O 10 SOC12 HNO365% H2 ON N H2304 95-98%z Pd/C 0 O 15 HzN O
20 14.10 2¥P2MA8AHE2- ¢ ri f1 uor omet hyl phenyl ) - 2- azabi cycPEFERPOSIEH - 3. one
0 25 F+ 0 KZCO3B3 NF N2 HDW F F -110-

14.9  1-(3-Amino-6-ethylphenyl)pyrrolidin-2-one

5 C{\ \/\)OL 1. DMF/reflux C(\
+ Br ~ -
NH, 0 2. NaOH SNy OH

10 s0cl, HNO, 65% H,
- — e
O,N N
D H,50, 95-98% 2 Q PdiC
o) 9]

s 00
H,N

20 14.10 2-(4-Amino-2-trifluoromethylphenyl)-2-azabicyclo[2.2.2]octan-3-

one

.. 25 F K,CO,
F + 0 —
F N F
NO, N DMF F
o)

F
NO,
30 E?’
H, N" F
R —
Pd/C FE
NH

35



FN®2 30O0H NF Pd/JCF NH 35 WO 20041087646 PCTI EP2004/ 002350 -111
14. 11 1- (4Am no- 3-chl orophenyl)pyrrolidin-2-one C 5 C Cs2CO3 gN ~O OW
N2 0O/ N2 10 G H2 gNPd/CO1 / NH2 15 14.12

1- (4- A noW92094/687¢46r onet hyl phenyl ) pi peri di n-2-one 2 2BCREPHOF0SHE | C N
Br copper powder, KZCO3 F O NO2 KI, 1%9€.0a N F 25 NHz\/I H2 F f Pd/C ONF
F

14.11  1-(4-Amino-3-chlorophenyl)pyrrolidin-2-one

. cl
Cl Cs,CO Ci
N (] L N
N DMF
0
H 0
NO, NO,

10

H, cl
@
Pd/C

o]
NH,
15
14.12  1-(4-Amino-2-trifilucromethylphenyl)piperidin-2-one
20 NO,
F_F
H F
CN): Br copper powder, K,CO, F
o+ - -
NO, KI, 150°C OT’i’J F
. 25 NH,
H, F
NFF

Pd/C 0
30 U

35



30 35 WO 2004/ 087646 PCTI EP20041002350 -112 14.13
3- (4Am no- 2- et hyl phenyl ) -1, 3- oxazi nan-2-one NO, H OZN =~ N~O copper powder,
K2C8 5, + Br OKI, 150-CC O NH, 10 HPd/CI '"Oa 15 14.14

4- (4- Ami nophenyl ) nor phol i n-3-one NO KMn&4, CH2CI2 NO2 O 20 N

17enzyl tri e#hyl ammani um chloride ~O ~OIH2N O 25 Nf Pd/COL 30 35 WO
20041087646 PgH Wbaea6dk00235( -113 14.15 1-(4- Ami nophenyl PEFEPANI429235he

-112 -

1413 3-{4-Amino-2-methyiphenyl)-1 .3-oxazinan-2-one

H
O,N N._.O  copper powder, K,CO,
5 b + \f o
8] Ki, 150°C
Br

NH,
10 H,
e
PdIC NYO
(A
15 .
14.14 4-{(4-Aminophenyl)morpholin-3-one
NO2\©\ KMnO,, CH,Cl, N02\©\ o
- . J\
N/\) benzyitriethylammonium chlofide
20 (\,0 ~ K/O

H, HZNO o
25 —— .

Pd/C K/o

30

35



F Cs2G83 NO2 + "ODM! J NO HN®2 Sn_i, HZN O ethanol 10 N 14.16

1- (4- Am no- 2- net hyl phenyi ) pi peridin-2-one 15 Nat O toluene Br ICl Br., Jti
N NH2 reflux 0 ONO, Cs2CO3 N2 / j O H2 HZN J a 20 CH3CN N PdIC N 14.17
1- (4Am nophenyl )-1 H pyridin-4-one 25 F Cs2C03 NO2 + NOH .. ~ ~ 1| DW J
30 NO2 2 HHN Ra Ni N ~ 35 0 WD 2004/ 087646 PCTI EP2004/ 002350 -114 14.18
1- (4- Am nophenyl )-4-tert-butyl oxycarbonyl pi perazi n-2-one

WO 2004/087646 PCT/EP2004/00235(
~113 -

14.15  1-(4-Aminophenyl)pyridin-2-one

Cscha
5 @ Q é
_sncl, \©\
ethano} d)

10

14.16  1-(4-Amino-2-methylphenyl)piperidin-2-one

o Q
2 . /\/\)k totuens Br N
NH B “ reflux \/\/jgr
2 NO
059003 NO,
’ X5
CHaCN PdfC é

15

2

14.17  1-{4-Aminophenyl)-1H-pyridin-4-one
25

L
30 NC)2 Sy o

Ra Ni "Q
35 g



FN \ 11
Pd/ C TEA O
powder, K20
1- (4- Ani noP
KVhO4, CH2Cl

5

10

15

20

25

30

35

P2OBIRI23 N2 0 O

Cs N2 5+ NOHDW N2 0 H2 HN NHZ Boc20 -NN/ NH2 10
0 0 14. 19 1- (3- Am nophenyl ) pi peri di n-2-one 15 Br H copper
03 + 0 NN02 6NOKI, 140C 2 0 20 H2 N NHZ RaNIO 25 14. 20
REMHOPI6¢ capr ol actam F H N CS2C8 } U . a
2 NON2 NN DH-~2 -&14~
14.18 1-(4-Aminophenyl)-4-tert-butyloxycarbonyipiperazin-2-one
quCO S\
O O D
<
0]
H, /N Boc,O > 0 SN
—=HN N NH, ——— N N—QNHZ
PUC TEA o
9] 8]
14.19 1-(3-Aminophenyl)piperidin-2-one
Br
H copper powder, K,CO,
NO, KI, 140°C S \©/
Ra Ni QU
14.20 1-(4-Aminophenyl)-2-caprolactam
N
Cs,CQ,
DMF

KMnO,, CHCl, _@ D

benzyltriethyi-
ammonium chloride

———-HN

Ra Ni

O



benzyltriethyl- Ra Ni 35 ammoni um chl ori de WO 20041087646 PCTI EP2004/ 002350
- 115 1421 1-(4- Am na-3-fl uorophenyl)piperidin-2-one F Cs2C03 5 + NO2 /
N;)/ FNa-J OHDW N2 FO F H2 H2ZN/ \ Np 10 0 14.22

1- (4- Ami nQYQ 2948 10dbhenyl ) pi peridin-2-one 15 F 0 F / RESDERRS04/0023506- p- NO2
INOHDW N2 F 200 H2 N/ ~ NHZ PHL F 25 1423

1- (4- Am no- 2-fl uor ophenyl) - 2-caprol act am

14.21 1-(4-Amino-3-flucrophenyl)piperidin-2-one

F
Z Cs,CO,
5 ol = NO;
F N ~oH  DMF
NO,

F
H2
= H,N N )
10
0

14.22  1-(4-Amino-2-fluorophenyl)piperidin-2-one

15
F‘
F Z CS CO
. C). @
N OH
NO,
20
O
e
Pd/C
F
25

14.23  1-(4-Amino-2-fluorophenyl)-2-caprolactam

F
Cs,C0,
SR RON-W"s e

KMnO,, CH,Cl,
35 - — H N
benzyltriethyl- Ra Ni

ammonium chloride



FHF 30 F NGCs2C \\\__/// DWW 2-' NO N2 Oo KMO CH2CI H2 NON z 35
4, z HZN/ NU benzyltriethyl- Ra NN anmonium chloride F F WO 20041087646

PCTI EP2004/ 002350
500.1 eq.

-116 14.24 4-(4- Am no-2-fl uorophenyl)-1, 4- oxazepan- 5- one
/ 2.3 eq Cs2C8 H2N \ | + HN HzN / ~

~~ (0.2 eq.
CH3NCH2CH 4’2§7éf*f5m trile, 75C 10 14, 25 PCT/EP2004/00235
4- (4- Am no- 3- phenoxyphenyl ) nor phol i n-3iifhe F K20CO3 F O ON N 0 rG
acetonitrile ONNO 15 CHN H2/Pd 0 0 20 C5 CO 02N\ / THE HzN \ /
acetonitrile 14.26 2-[3-(4-Chl orophenyl)urei do] cycl opent anecarboxyiic acid
25 NaHCOB O Cl NCO+ f C I"N OH

14.24  4-(4-Amino-2-fluorophenyl)-1,4-oxazepan-5-one

0.1 eq. Cul 0
5 o
» . Hh 2.3 eq. Cs,CO, _ Hﬂ—@—wh
2 N k/O
C \.__©  02eq CHNCH,CH,NCH,
acetonitrile, 75°C
10 14.25 4-(4-Amino-3-phenoxyphenylimorpholin-3-one
F K,CO,
ON OH O—/_C] acetomtnle O >’“\
o
15
Q_ © HQIPd
& Bese Rese
Csch T
acetonitrile
o5 14.26 2-[3-(4-Chiorophenyl)ureido]cyclopentanecarboxytic acid
NaHCO, O»__%
cl N
@ Q Oﬁ N
30

35



H2ZN OH H20 / HH 0O O 30 35 WD 2004/ 087646 PCTI EP20041002350 -117 14.27

1- (4- Chl or ophenyl car banoyl ) pi peri di ne-3-carboxylic acid ~ o + HV ) NaHC03
N5cl NCOC MNOH OH HzO O O 14.28 4-(4-Anm nophenyl - oxazepan- 3- one
10 0 soa2 WP 206G xi dation HO O A HOO-\_\ C C Tf'@"?@ﬁ'*“““i%‘f’o 0 02N
& NH2 _ Cs2CB _ WQZN H O~ -T OzN a N1 - acetonitrile toluene d O 20
H2IPd ~O THE - H2N \ NV The TEMPO oxidation is carried out in accordance
with the following lit- erature:

14.27 1-(4-Chlorophenyicarbamoyl)piperidine-3-carboxylic acid

o)
NaHCO
HN s >N
CI—@—NCO * - N
5 oq HO H OH
o 0

14.28 4-(4-Aminophenyl)-1,4-oxazepan-3-one

10
G, SQCH 0
I\ TEMPO oxidation  $— 2 S
HO O—\_\ > HO O—\_\ Cl O‘\_\
Cl Cl cl
15

—@— : )}_\ Cs,CO, O\}/\o

toluene acetonitrile

Y
5
z

C

QO
20 Hzfpd }"\O
T HZNO“\)

The TEMPO oxidation is carried out in accordance with the following lit-
erature:
L. Deluca et al., J. Org. Chem. 68, 4999-5001 (2003).

25

30

35



25 L. DeLuca et al., J. Og. Chem 68, 4999-5001 (2003). 30 35 WO

2004/ 087646 PCT/EP2004/002350 - 118 Pharnmacol ogi cal dat a: Affinity to
receptors a 1 Conmpound No, FXa-1C50[M TF/FVIIa I

2.3x10" "%ﬁ-’rz‘?“/ﬁ's'?“‘/xlo "AB1" 1.8 x 10 3.9 x 10" "‘l%"‘“kggﬂ‘?‘”%zi% 15 20
25 30 35 WD 20041087646 PCT/ EP2004/00%850 - 119- The foll owi ng exanpl es
relate to pharmaceutical preparations: Exanple A: Injection vials 5 A
solution of 100 g of an active ingredient of the formula | and 5 g of

di sodi um hydrogenphosphate in-3 1 of bidistilled water is adjusted to pH 6.5
usi ng 2N hydrRaimacoiodicalidatasierile filtered, transferred into injection
vials, lyophilised under sterile conditions and seal ed under sterile condi-
10

Affimity to receptors

Table 1
Compound No. FXa-1C5 [M] TF/FVIla-1Cs [M]
"A1" 1.8 x 10° 2.3 x 10°
"AD" 2.7 x10°
"AB1" 1.8x10° 39x10°
10 "AG" 3.7x10°

15

20

25

30

35



Lions. Each injection vial contains 5 ng of active ingredient. Exanple B:
Suppositories 15 A mixture of 20 g of an active ingredient of the fornmula I
with 100 of soga | ecithin and 1400 g of cocoa butter is rrelted pour ed
into moul §&° BN %®%#¢ owed to cool . Each suppository cont BUTAEPIOMNZINE acti ve
ingredient. 20 Exanple C. Solution Aspltion is prepared from1l g of an

active ingredient of the formula I, 9.38 g of NaH2P04 2 H20, 28.48 g of
Na2HP04 12 H20O and 0.1 g of 25 benzal koni um chloride in 940 m of
bidistilled water. The pHis adjusted to . and the solution is nmade up

to 1 1 and skhefollpying @@mpiﬁade e&npharﬁn%ce%l@ah@ramr%ta:rn%e used in the form
of eye drops. 30 Exanple D QG ntnent 500 ng of an active ingredient of the
formula | are mixed with 99.5 g of Vaseline under aseptic conditions. 35 WD

20041087646 BRahhbiR2A0 @ials120- Exanple E: Tablets A m xture of 1 kg of
active ingredient of the formula I, 4 kg of lactose, 1.2 kg of potato

starc 02 kg of talc and 0.1 kg of rragnesi um Stearate is pressed to give
tablets in gAconventl aBSI nner i n,_such that each tablet contains 10
mg of activd*FAtRa0E @ Aetiye '”&%@‘@Bt ?f edeanuiad arghd 8iF are pressed

anal 0gous! v AT FolerAHbBBREANETL! KisfEE bablisadaaianp! onal manner

with a coating ato sta ragac and dye. 15

Exanple G Gapsd @ﬁn@ thsadroaardrmdmgﬁemeernﬁer@d tt”é‘r%féz@édmﬁt@ ihjeafién
i ntroduced into hard gel ati ne
vials, lyophilised under sterile conditions and sealed under steriie condi-

tions. 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 acfive ingredient of the formula |,
9.38 g of NaH,PQ, - 2 H>0, 28.48 g of Na;HPQO, - 12 H,0 and 0.1 g of

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

solution can be used in the form of eye drops.

30 Example D: Ointment

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

Vaseline under aseptic conditions.

35



20 capsules in a conventional manner in such a way that each capsul e con-
tains 20 ng of the active ingredient. Exanple H Anpoules 25 A solution of
1 kg of active ingredient of the formula | in 60 | of bidistilled water is
steril e f WO &d0&08876¢4¢ ansferred i nto anpoul es, |yophilis®CUERISF/W2INI | e
conditions and seal ed under sterile copgjtions. Each anpoule contains 30 10
nmg of active ingredient. 35 -121- Patent Cl ains Conpounds of the fornula I
R ER X--Y-T WI DG "0 in wiich Dis phenyl, pyridyl or thienyl, each
of which is nonosubstituted or disubstituted by Hal, R is H =0, COORS,
OH, OA, NH2Example BaVabiptd, 2.3.4, 5 or 6 carbon atons, Ns, ethynyl,
vinyl, allyloxy, -0OCOR3, NHCOA or NHSO02A, R2 is H =0, OH OA or alkyl
having 1, 2, 3, 4, 5 or 6 car- bon atons, R and R2 together are

alternatlvel le cyclic ring,
oL A el PP o PR B b R R BRRRC S L,
axazol 5' di ne-1 2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed to give tablets in a conventional manner in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Coated tablets

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

15

Example G: Capsules

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

tains 20 mg of the active ingredient.
Example H: Ampoules

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

30 10 mg of active ingredient.
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W3,4- or 3,5-diyf, thiazolidine-3,4-diyf, 2, 5-dihydro-1 H
pyrrole-1,5-diyf, 1,3-dioxolane-4,5-diyl, 1,3-oxazinane- 3,4-diyf,

pi perazine-1, 4-diyf, tetrahydrofuran-3,4-diyl or azetidine-1,2-diyf, Gis
(CH2), or (CH2)RNH-, X is CONH, Y is 1,3- or 1,4-phenylene which is
unsubstituted or nono- substituted or disubstituted by nethyl,
trifluoronmethyl, ethyl, propyl, d or F, - 122 T is norpholin-4-yi which is
rnonosubstituted or disubsti- tuted-i-carbonyl oxygen, A is unbranched or
branched al kyl having 1-10 carbon atons and in which 1-7 H atons nay be
replaced by F, Hal is F, d, Br or I, nis O, 1 or 2; and pharmaceutically
usabl e solvates, salts and stereo- isoners thereof, including mxtures
thereof in all ratios. 2. Conpounds according to Claim1l, selected fromthe
group consisting of 1-N-[(4-ch ]-2-N-{[4-(3-oxonor pholin-4-yl
)phenyl]}- (R -pyrrolidine-1, 2- ﬁ%ﬁ%ﬁlﬁ% de, 1-N-[(4-chlorophenyl

)]-2-N- ([ 3-net hyl -4-(3-oxonorpholin-4-yl )-

h I R (b id
2 ﬁl—nfl(]df}cgl z)rg%LenymSg wml\bgﬁc%h@?uo%azl (g oxonor phol i n-4-yi)

phenyl]}-(R)-pyrrol idine-I,2-di carboxam de,
1-N-[ (4-chl orophenyl)]-2-N-{[2-f|Hpro-4-(3-oxormrpho| in-4 yl)-
phenyl]}-(R)-pyrrolidine-1, %Ei rboxam de,

1- N-[ (4-chi orophenyl)]-2 +uprofet hyl - 4- ( 3- oxonor pho-

w l

>0

in which

b is phenyl, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,

R’ is H, =0, COOR®, OH, OA, NH,, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, Na, sthynyt, vinyl, allyloxy,
-OCOR?®, NHCOA or NHSO,A,

R is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-

bon atoms,

R' and R? together are aiternatively a spirocyclically bonded 3- to
6-membered carbocyclic ring,

R® is H or A,

R’ is Hor A,

E
< > is pyrrolidine-1,2-diy], piperidine-1,2-diyl, oxazolidine-

w

3,4- or 3,5-diyl, thiazolidine-3,4-diy!, 2,5-dihydro-1H-
pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazinans-
3,4-diyl, piperazine-1,4-diyi, tefrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

G is {CHa)s or (CH2)NH-,

X is CONH,

Y Is 1,3- or 1,4-phenylene which is unsubstituted or mono-

substituted or disubstituted by methyl, trifluoromethyi,
ethyl, propyl, Cior F,



i n-4-yl)phenyl])-(R)-pyrrolidine-1 ,2-dicarboxam de,
1hN- [ I(f} c?:?;)r ophenylj)] -2- {\I— ( [23;j_met h)él -4-( E’;} oxoTZ)gphol in-4-yl)
pheny - -piperid ine-t ,2-dicarboxam de, - -
1- N-[ (4-chl or ophenyl )] -2- N- ([ 4- ( 3- oxonor phol in-4-yl)phenyl]}
(R) -2, 5-di hydropyrrol e-1, 2-di carboxam de, N-[4-(3-oxonorphofin-4-yl
) bhenyl ] - (R)-1-(5-chl oroth iophene-j»3-carbonyl)pyrrolidine-2-carboxam de,
. 12
N- [ 3- et hyl - 4- ( 3- oxonor phofi n-4-yl ) phenyl]-(R)-1-(5-ch | oro-
t hi ophene- 2- car bonyl ) pyrrol i di ne 2- car boxam de,
(1 ol 6126 % o carDBERIPREL AR eyt
oglophegyldf)]OI 4- N;){[S mét hwteﬂbx®rWB’thpr0I |n)nﬁ yi -[phenyl]} (R h0f<azol
i di ne i car bpxam de oxonor pho
i n-4- y')phenyl]}}Q (4R 55)51-%-“’J r&ﬁ ‘foxbgéz'%ﬂg‘?%xﬂ ‘é’ﬁ%m@ccért&oxam de, 3-N-[(4-ch
15833 gophfﬂy: ) - 4- N ( 53 rretatwrhsamd(n?,wgwbmﬁ i-iljpthmlsrnay be-rdplgcdd Dy-F, phenyl ]) - (4R,
net hyl oxazglii di ne carboxam de
3-N-[(4-chl oropﬁgr%yl)] 4%”-:4{% Cﬁltljoro 4- (3 oxonor phol i n-4-yl)
pheny!]}- (4R, 5S)r 5- net hylio&dzwlZ di ne- 3, 4-di car boxam de,
3-N-[ (4-chl orophenyl )]-4-N{[3-chl oro-4-(3- oxom)rpho lin-4-yi)-
henyl 4R, S ol d| c rbo e,
g N-%/(]Af}cgﬂ or ophérﬂ]ﬁsf)ﬁ%@qﬁ@%ﬁ%@lsi ?rﬁrr] ﬁ(?fel n-4-yl)-
phenyl ]}- (4R, 5R) ARaN am de,
3-N-[(4-chlor opheﬁ@ﬁ%aﬁ Dﬁl—’?ﬁ%?q‘}ﬁi‘(}&d&ﬁ%ﬁgﬁeﬁf% gﬂé}?lgé) phenyl ]}
(S)-thiezolidi ne-3, 4-dicarboxam de,
3-N-[ (4-chl orophenyl)}-4-N{[4-(3-oxxonorphol in-4-yl )phenyl]}-
(S)-1,1-di oxo-1 A6-thiazofidine-3, 4-dicarboxam de
3-N-[ (4-chl opoph rp
phenyl f){S)-thi a?(?ﬁ%‘}rﬁé a’z‘C‘%&‘B@ {TE(Q?%O&&?}]&%%@’%O% gmUp ConS‘St'ryg

1-N-{{4-chlorophenyl )]-2-N-{[4-(3-.c§>‘<om0rphol in-4-ylphenyl]}-
(R)-pyrrolidine-1,2-dicarbaxamide,
1-N-[(4-chlorophenyi}}-2-N-{[3-methyl|-4-(3-oxomerpholin-4-yl)-
phenyl]}-(R)-pyrrolidine~1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[3-fluoro-4-{3-oxomorpholin-4-yi)-
phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide,
1-N-[{4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-axomorpholin-4-yl}-
phenyl]}+R)-pyrrolidine-1,2-dicarboxamide,
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phenyi]}-(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chloropheny!)}-2-N-{{4-(3-oxomarpholin-4-yt)phenyl]}-
(2R, 4R)-4-{prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
1-N-{{4-chlorophenyl)]-2-N-{[4-{3-oxomarpholin-4-yl)phenyi]}-
(2R, 4R)-4-(hut-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
1-N-[{4-chlorophenyi)]-2-N-{[4-(3-oxomorpholin-4-yl)pheny|]}-
(2R, 4R})-4-(2, 3-dihydroxypropoxy)pyrrotidine-1, 2-dicarboxamide,
1-N-[{4-chloropheny|)]-2-N-{[4-(3-oxemorpholin-4-yl}phenyl]}-
(2R, 4R)-4-(2-hydroxy-3-pyrrolidin-1-ylpropoxy)pyrrotidine-1,2-
dicarhoxamide,
1-N-{{4-chlorophenyl)}-2-N-{[4-(3-oxomorphotin-4-yl)phenyl]}-
(2R, 4R})-4-(2-oxooxazolidin-5-yimethoxy)pyrrolidine-1,2-dicarbox-
amide,
1-N-[{4-chlorophenyl)}-2-N-{{4-(3-cxamerpholin-4-yt)phenyl]}-
(2R, 4R)-<4-(3-amino-2-hydroxypropoxy}pyrrolidine-1,2-dicarboxamide,

1-N-[{4-chiorophenyl)]-2-N-{[3-fluoro-4-(3-oxomarpholin-4-yl}-
phenyil}-(R)-2,5-dihydropyrrale-1,2-dicarboxamide, :



I somers thereof, including mxtures thereof in all ratios. 3. Process for

the preparation of conpounds of the fornula I

according to Clains 1-2 and

pharmaceutically usable solvates, salts and stersoi soners thereof,
characterised in that a) for the preparation of conpounds of the formula I
in which Wis Nand Gis NH, -131- a conpound of the fornula Il R2 E R
X-Y-T WI I Hinwhich R, R2, E, Xjoox. and T are as defined in Caim1l,
andWsN, is reacted with a conmpound of the forrmula Il D N=C=O1Il in
which Dis as defined in Caiml, and/or a base or acid of the formula I
convened into one of its salts. 4. Conpounds of the formula 1 according to
Clains 1 or 2 as inhibitors of coagulation factor Xa. 5. Conpounds of the
formula 1 according to Clains 1 or 2 as inhibitors of coagul ation factor
Vila. - 132 6. Medicanent conprising at |east one conpound of the formula I
according to-C ainms M-NeH42hiempheny!jRei-idduooie@-txpmospitslin-4-del vat es, salts

phenyl]}-(R)-2,5-dihydropyrrole-1,2-dicarboxamide,
1-N-[{(4-chlorophenyl)]-2-N-{[4-(3-oxemorpholin<4-y! yphenyi]}-

(28,338)-3-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{{4-chlorophenyi})]-2-N-{[4-(3-oxomorphalin-4-yl)pheny!]}-

(28,48)-4-hydroxypyrrolidine-1,2-dicarboxamide,

1-N-{(4-chicrophenyl)]-2-N-{[2-carboxy-4-{3-oxomorpholin-4-yi}-

phenyl]}-(2R,4R)-3-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chloraphenyi)]-2-N-{[4-(3-cxomorpholin-4-yhphenyl}}-
(2R,38,4R)-3,4-dihydroxypyrrolidina-1,2-dicarbaxamide,
1-N-[{4-chlorephenyl)]-2-N-{{2-fluerc-4-(3-oxomorpholin-4-yi)-
phenyl}-(2R,4R)-4-allyloxypyrrolidine-1,2-dicarboxamide,
1-N-[{(4-chioraphenyl}}-2-N-{{2- uoro-4-(3-oxomorpholin-4-yi)-
vhenyi]}-(2R,4R)-4-{prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
1-N-[{(4-chloropheny(}i-2-N-{[2-fluoro-4-(3-oxomorphalin-4-yl}-
phenyl]}-(2R,.4S)-4—(prop-2—ynyloxy)pyrroiidine—‘l 2-cicarboxamide,
1-N-[{4-chlorophenyl)-2-N-{[4-{3-oxomorpholin<4-yl)phenylf}-
(2R 4R)-4-(methoxycarbonyimethoxy)pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4~(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R)-4-(carboxymethoxy)pyrrolidine-1,2-dicarboxamide,
1-N-{{4-bromophenyl}}-2-N-{[2-fluoro-4-(3-cxcmorphoiin-4-yl)-
phenyli}-(2R 4R)-4-methoxypyrrolidine-1,2-dicarboxamide,
1-N-{{4-chicropheny!)]-2-N-{[2-fluoro-4-(3-axomorpholin-4-yi)-
phenyl[}-(2R,4R}-4-(2,3-dihydraxypropoxy}pyrralidineg-1, 2-dicarbox-

amide,

S



and stereoi soners thereof, including mxtures thereof in all ratios, and, if
desired, excipients and/or adjuvants. 7. Use of conpounds according to
Clainms | or 2 and/or physiologically acceptable salts, salts and sol vates

t hereof for the preparation of a nmedicanment for the treatnent of thronboses,
nyocardi al infarction, arteriosclerosis, inflammtion, apoplexy, angina
pectoris, restenosis after angioplastyg.claudicatio intermttens, mgraine,
tumours, tunour di seases and/or tunmour metastases. 8. Use of conpounds of
the formula | according to Clainms 1 or 2 and/or pharmaceutically usable

sol vates, salts and stereoisoners thereof, including m xtures thereof in al

ratios, for the pr epaﬁ%H@&I&Eph&ylﬂw—gM%cgr%hyLﬂ% éio%l;ﬁﬁgnt of
thronboses rryocardl al infarction eriosclerosis |'ammat i on,

apopl exy, angina géct iphenyil- 2R A ddveroxgyirelidingrigh- @ﬁ?rﬁ@tay“d@cl audi cati o
intermttens, mgregigez: tunours, tunour diseases and/or tunour netastases.
in conbination with a?_ﬂ[r%r]_.(l%rgwant ermedi at e conpounds, selected fromthe

group consist- ing of YR GoememnBisdyinterdl- pyrr ol i di ne

2- car boxam de,  N-PRARB4OyabRFP R Byriiihg-lramed-doxbibe Py 1 ol

i di ne-2-car boxam de,

N-] 4- ( 3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R) - 4- hydr oxypyrrol idine-2-

car boxam de,

N- [ 4- ( 3- oxoror phol i n- ¥4 SHEeRNE Y-S At 6k PRmardiciprwaeenedr box- ami de,
-133- N-[4-(3- OXOIﬂin’eﬁhyﬁé’il?ﬂj:ébTb(dxh@;hﬂnW) (R) -4, 4-di met hoxypyrrol id ine-2-
car boxam de, N-[4-

i n-4-yl)phenyl ] - (2R 4%@%?%@?‘?\%?9*@%%{[?’meFW}%IS“EWW #&!- and salts

t her eof . phenyl]lpiperidine-1,3-dicarboxamide,
1-N-{{4-chlorophenyl)]-2-N-{{4-(3-oxemorpholin-4-yliphenylf}-
(2R, 4R)-4-(2-methoxyethoxy)pyrrolidine-1,2-dicarboxamide,

1-N-[{(4-chlorophenyl)]-2-N{[2-methyl-4-(3-oxomorpholin-d-yl}- -
phenyii}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamids,

1-N-{{4-chicrophenyl})-2-N-{{4-{3-oxomorpholin-4-yiiphenyl]}-
(2R, 4R}»4—hydr0xypyrrolidine—‘i 2-dicarboxamide,

1-N-[(4-chlorophenyl)i-2-N<[2~(3-oxomorphotin-4-y))phenylj}-
(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

and pharmaceutically usable solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.

3. Pracess for the preparation of compounds of the formula 1 according
to Claims 1-2 and pharmaceutically usable soivates,
salts and sterevisomers thereof, characterised in that
a) for the preparation of compaunds of the formula | in which
W is N and
G is NH,



le Medi canent conprising 1-N-1(4-chloro- phenyl)]-2-N{[4-(3-oxonorphol

i n-4-yl)phenyl]}-(2R 4R)-4-hydroxy- pyrrolidine-I, 2-dicarboxam de and/or
pharmaceutically usable solvates, salts and stereoi soners thereof,
including mxtures thereof in all ratios, and aspirin. 11. Use according to
Claima conmprising 1 -N-1(4-chlorophenyl)]-2-N

{[4- (3-oxonor phol i n-4y1) phenyl ]} (2R, 4R} r 4- hydr oxypyrrolidi ne-1, 2-

di car boxam de and/ or pharnaceutically usabl e- solvates, salts and

stereoi sonmers thereof, including mxtures thereof in ali ratios, in

conmbi nation wth aspirin.

a compound of the formula

2
e R
R { X—Y~—T
W
I

H
in which _

R' R’ E, X, Y and T are as defined in Claim 1,
and Wis N,

is reacted with & compound of the formula |li

D-N=C=0 It

in which
D is as defined in Claim 1,

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

4. Compounds of the formula 1 according to Claims 1 or 2 as inhibitors
of coagulation factor Xa.

5. Compounds of the formula 1 according te Claims 1 or 2 as inhibitors
of coagulation factor Vlla.
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6. . Medicament comprising at least one compound of the formula |

according to-Claims -1 or 2 andfor pharmaceutically usable- solvates, salts

and stersoisomers thereof, including mixtures thereof in all ratios,
and, if desired, excipients andfor adjuvants.

7. Use of compounds according to Claims 1 or 2 andfor physiclogicaily acceptable

salts, salts and solvates thereof for the preparation of a2 msdicament
for the treatment of thromboses, myccardial infarction,

arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis
after angicplasty, claudicatio intermittens, migraine, tumours, tumour

diseases and/or tumour metastases.

8. Use of compounds of the formula | according to Claims 1 or 2 and/or
pharmaceutically usable solvates, salts and stereocisomers
thereof, including mixtures thereof in all ratios, for the preparation of
a medicament for the treaiment of thromboses, myeocardial infarction,
arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis
after angioplasty, claudicatio intermittens, migraine, tumaours, fumour

diseases andior tumour metastases,

in combination with aspirin.

9, Intermediate compounds, selected from the group consist-
ing of
N-{4-(3-oxomorpholin-4-yl)phenyl]<{S)-pyrralidine-2-carboxamids,
N-[4-(3-oxomorphofin-4-yl)phenyil-(R)-pyrrolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yi)phenylj-(2R,4R)-4-hydroxypyrralidine-2-
carboxamide,
N-4-{3-oxomarpholin-4-yl)phenyll-4-hydroxypyrrolidine-2-carbox-

amide,



10.

1.

N-[4-{3-oxomorphalin<4-yl)phenyll-(R)-4,4-dimethoxypyrrotidine-2-
carboxamide,
N-[4-(3-oxomorpholin-4-yphenyl]-(2R, 4R }-4-methoxypyrrolidine-2-
carboxamide,

and salts thereof,

Medicament comprising 1-N-{(4-chloro-
pheny!)]-2-N-{[4-(3-oxomorpholin-4-yljphenyi]}-(2R 4R )-4-hydroxy-
pyrrolidine-1,2-dicarboxamide and/or pharmaceutically usable

solvates, salts and sterecisomers thereof, including

mixtures thereof in all ratios, and aspirin.

Use according to Claim 8 comprising 1—N-[(4—ch]or0phe_ny|)}-Z-N-
{[4-(3-oxomorpholin-4-yiiphenyll}-(2R,4R)-4-hydroxypyrroiidine-1,2-

dicarboxamide and/or pharmaceutically usable- solvates,
salts and stereoisomers thereof, including mixtures thereof in ali

ratios, in combination with aspirin.





