WO 2004/ 087646 PCT/ EP2004/ 002350 Car bonyl conpounds The invention rel ates
to conpounds of the formula |l 5 10 Wt RL X-Y-T D& | in which R, R2
are each, womleqg@iesnt | y of one another, H =0, Hal, A PETIERIQ14/00230R3,
N(R3)2, NO2, CN, N3, COOR3, CON(R3)2, -[C(R4)2]"-Ar, 15 -[C(R4)2]r.-Het,
-[C(R4) 2] n-cycl oal kyl, -OCOR3, NR3COA or NR3SO2A, R and R2 together are
alternatively a bicyclically or spirocyclically bonded 3- to 7-nenbered
carbocyclic or heterocyclic ring having from0O0 20 to 3 N, O and/or S
atoms, R3is H A H CC CH2-, G&ﬂﬁoﬁ?ﬁc&ﬁmund}l} CH( OH) - CH( OH,

- CH2- CH( OH) - CH2NH2, - CH2- CH( OH) - CH2Het [C(R4)2]n Ar', -[C(R4)2], - :
-[C(R4)2]n cycl oal kyl, 25 -[C(R4)2] ,-000A or -[C(R4)2] . N(R4)2, R4 is H

or A, Wis f an, s bridis rb a E together with Wis
O e e o B B L I o ol P9t er i in v
fromO to 3 N fromO to 2 0 and/or from 30 O to 2 S atons, which my
contabn a double bond, Dis a nonocyclic or bicyclic, aromatic
carbocyclic or heterocyclic ring breing fromO to 4 N, O and/or S atons
whi ch is unsubsti- 35 tuted osubstituted or polysubstituted by Hal,
A, OR3, N(R3)2, N2, CN, or 2-TWD 2004/ 087646
PCT/ EP20041002350 -2 5 W

I

10 D—G~ 0
in which
. R''R?  are each, independently of one another, H, =0, Hal, A, ethynyl,
OR?® N(R%), NO,, CN, N3, COOR?, CON(R?®),, -[C(R").].-Ar,
15 [C(RM:n-Het, -[C(R*)]n-cycloalkyl, -OCOR®, NR*COA or

NR’SQ,A,

R' and R? together are alternatively a bicyclically or spirocyclically bonded
3- to 7-membered carbocyclic or heterocyclic ring having from O
to 3 N, O and/or S atoms,

R’® is H, A, H-C=C-CH,-, CH3-C=C-CH,-, -CH,-CH(OH)-CH,0H,
-CH-CH(OH)-CHaNH,, -CH,-CH(OH)-CH,Het',

{C(R)]n-Ar', {C(R*)]i-Het', -{C(R*)2).-cycloalkyl,
® {C(R")]-COOA or {C(R*RIN(R"):,
25 R* is H or A,

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

20

m

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 0 to 2 S atoms,
which may contain a doubie bond,
D is a 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?),,



10 0 15 20 0 25 30 35 Gis -[C(R4)2]n--, -[C(R4)2]nNR3-, -[C(R4)2]no-,

00

[C(R4)2],S or -[C(R4)=C(RA)] , X is -[C(R4)2] XONR3[ C( R4) 2] " -
[ X

[

R4) 2] woNBo4ai80§46( R4) 2], -, -[ C(R4) 2], NR3[ C( R4) 2] n- , PCT/EP2004/002350
-[C(R4) 21n0[ C(R4) 21n-, -[C(R4)2]r. ng(_R4) 2] n- or

-[C(R4)2],,000[ C(R4)21n-. Y is al kyleng, cycl oal kyl ene, Het-diyl or
Ar-diyl, T is a nonocyclic or bicyclic, saturated or unsaturated
carbocyclic or heterocyclic ring having fromO to 4 N, 0 and/or S atons

which is rmgosubst | ﬁsu{@m%gmgl NR?—egdPRJ:ﬂO- RONFS- or=N- CN,

=N- N02, =NOR3, =NCOR3 urtherrmre be
monosubst i t ut ed, dlf{Gﬂ?.f)FC(ﬂRédj, or trisubsti- tut ed by R3, Hal,

o, coors, Ko R%%n@“‘womg&ﬁ% MR TS )2, 1

S(OA A b 10 b t

Wgn Z:hsoneI zru?wcr)agla égagébrghﬁaeghpg] ﬁ( ggﬁg@ﬂ%ﬂg? SC:'[ og{s] aagg}solrnby

- CH=CH groups and/qC(ha]ﬁ(UO[@(Rﬁ)z],;o? [ﬁ:(ﬂ"gmomgcmﬂﬁ]npepl aced by F, Ar
bi

i s phenyl, napht hyl phenyl , each I s unsubstituted or
monosubst i t ¥t ed, d.mjkylenax@@I@Ikylenewwahpéarwl.Hal A, ORS, NR3)2,

S0 A T Ra) 2] S EHARGEHRIE B Ricalty PR Ealador Lftf’s%%%cfgﬁiaoc§%'§%5ﬁ)yf’
or biphenyl, each ofr Wbighficy cﬁclﬂrﬁ?ﬁhﬁ.‘ihéﬂbﬁf’m@l& NGRS S

dlsubjltuted or trisubstituted A OR4, N(R4)2, NCJZ CN COOR4,
?2 NR4 CQA, wamau(rﬁu)dsummmar dtmmstntm Ny R0, 2>=S S(W?m

C( R4) 21 n- 000R4 or 0L K BRALY, SWORY: =NCOR®, =NCOOR® or =NOCOR®and
may furthermore be monosubstituted, disubstituted or trisubsti-
tuted by R®, Hal, A, -[C(R*)2J.-Ar, {C(R*)2]-Het, {C(R*)z)-
15 cycloalkyl, OR? N{R®., NO,, CN, COOR? CON(R),, NR’COA,
NR’CON(R®),, NR’SQ,A, COR®, SO,NR’ andfor 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 and/or by -CH=CH- groups and/or in addition 1-7 H atoms may
be replaced by F,
Ar is phenyl, naphthyl or biphenyl, each of which is unsubstituted
or monosubstituted, disubstituted or trisubstituted by Hal, A,
Q® OR®, N(R%),, NO,, CN, COOR® CON(R’),, NR’COA,
NR’CON(R),, NR*SO,A, COR?, SO,N(R?),, S(0).A,
H{C(R").]:-COOR?® or -O[C(R*.],-COOR?,
Ar' is phenyl, naphthyl or biphenyl, each of which is unsubstituted
or monosubstituted, disubstituted or trisubstituted by Hal, A,
OR*, N(R");, NO;, CN, COOR*, CON(R*),, NR*COA,
NRCON(R*);, NR*'SO.A, COR*, SO;N(R*)2, S(O)A,
{C(R*):]--COOR* or -O[C(R*),],-COOR",

Het is a monocyclic or bicyclic, saturated, unsaturated or aromatic

30

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

may be unsubstituted or monosubstituted, disubstituted or



Het is a nonocyclic or bicyclic, saturated, unsaturated or aromatic
heterocyclic ring having froml1l to 4 N, O and/or S atons which my be
unsubst i twioedeges7easnosubsti tut ed, disubstituted or WO POA/EPAGIARMERSO

PCTI EP2004/ 002350 5 10 0 15 20 O 25 30,35 -3 trisubstituted by Hal, A
-[C(R4)2]r,-Ar, -[C(R4)2],,-Het", I‘34)2] - cycl oal kyl, ORB, N(R3)2,
NR3CON(R3) 2, N2, CN, -[C(R4)2]n- COCR?,, [C(R4)2] CCO\I(R3)2, NR3COA, NR
3SRA, COR3, SO02NR3, S(O,,,A and/or carbonyl oxygen, Het' is a
nonocyclic or bi cyc{ﬂ@bsﬁ@ﬁéﬂ B?‘F{hl Nm’t@(Rﬂ)ﬂR gqal %(m)ﬂrrﬂelrc_[ct(ﬁt grocyclic

ring having from1l to 4 N, s may be unsubstltuted
or nonosubstituted oycldalk)abﬁRat N(Ba)z,bNR Gé}N:(BnM N&y@éh [CB2FN( RA) 2,

Hal , A OR4, N(R4)2 4 (R4)2
NRuS02A, CORd,  SCoRRPRRATER' @f‘?ﬁiumgﬁ”&&b@a AR, CBRT %
or 2, 0 is1, 20r3 a r ‘ngﬁ.& f vatives, solvates,
sal tssand st er eo- |§(;6 NP? ?ﬁéﬁ%?ﬁ é? 'IS% ures thereof in al I
rati os. TheHefiventi ma h&mddyehc)bu Bncyclm‘ shturdtem unsgttiratedgraarodaticavi ng
val uabl e properties, in particular those which can be used for the

preparation of medhet@reexdic rqng fﬂ%tﬂ“@)é’@ﬁ‘ﬂé@ﬂd“t@&ﬁ“‘i’ﬂ@@é@tﬁﬂé%@“ of the

f la | d I h f
orm 1 a0 ool e RN BB B DR . o
Xa- 1 nhi bi ting propechitRhyPoRyqERD “SeNROT,CHER A, TR, MR, RO, LORRat i ng and

preveRpi ng t hronboenbol i c di seases, §u 4 s . 4
COOR*, CON(R*),, NR*COA, NR*CON(R"),, NR*SO.A, COR",

® SO.NR* and/or S(O).A,
Hal isF, Cl, Brorl,
n is0, 1or2,
15 0 is1, 2o0r3,

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 particutar 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, inflammation,

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.



as thronbosis, nyocardial infarction, arteriosclerosis, inflammtion,
apopl exy, angi na pectoris, restenosis after angioplasty and cl audicatio
i nt er m t twoxoendfisgessonpounds of the formula | accordi ng PCO/EPR4{00258Mt | on
may further- nore be inhibitors of theycoagulation factors factor Vil a,
factor 1 Xa and thronbin in the blood coagul ati on cascade. WD 2004/ 087646
PCT/ EP2004/ 002350 -4 5 10 0 15 20 25 30 35 Aromatic am di ne derivatives
having an antithronbotic action are dis- closed, for exanple, in EP 0 540
051 131, WD 98128269, WO 00171508, WD 00/71511, WD 00/ 71493, WD
00/ 71507, WO 00171509, WO 00/ 71512, WD 00/71515 and WO 00171516. Cyclic
guani di nes Ammatieamidipadesivatives havibgiaseanishramipticeadtion aiedigescr i bed,
for exanple,, in 97108165, i e | ing a
factor xa | FiRsBaylor Sramate.o;Ef 650 i LB LG Yerasioelf TR0 Bk
96/ 10022. torith, Wd 68493, WO 00/71507, WO 0071509, N
I noi nbnonet hyl ) phenyl al kyl | azahet erocycl yl am des as factor Xa inhibitors
are descri be0iI0D/TNBD 186 \TE0E7 16t S andAAD ORAMISA6. Gycliv guanidines fer thescl osed
in WO 02/48099 and WO 02157236, ot her%‘?ér rgl i di ne derivatives are

&

descri bed i Keqigent/ofdoepsuposmbelicdisaas _?$‘E§iQ?é’|f rsamReae di scl osed
0 5 058 bt BT USROS

conpounds accordi ng I'nventl Itory

action agai BRbryaedtivitilaed disohsusid, #6ri anppiel BAMD IBNDE22bBubbtitutedre fact or
Xa, oppto the inhibition of other activated serine proteases, such as
fact or Vi | aN-flaminniminamethybphemylalkylazahetermcydylamnides @sdacton&ar ot eases

i nvol ved in.the, conpl e LOCeSS coagul ati on. Factor Xa
@t yses t H@%’M§g§id§ﬁ&d?e€%m$k%%t 0
Other carboxamide derivatives are disclosed in WO 02/48099 and WO
02/57236, 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 Vlia, factor 1Xa or throm-
bin.

. 25

Factor Xa is one of the proteases involved in the compiex process of blood
coagulation. Factor Xa catalyses the conversion of prothrombin into
thrombin. Thrombin cleaves fibrinogen into fibrin monomers, which, after

crosslinking, make an elementary contribution to thrombus formation. Acti-

30 vation of thrombin may result 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.



t hrombin. Thronbin cleaves fibrinogen into fibrin nononers, which, after
crosslinking, nmake an elenentary contribution to thronbus formation.

Acti - vatworpdnsséisombin may result in the occurrence etTiEMEAMOREROl i C
di s- eases. However, inhibition of thr%nbl n may inhibit the fibrin

formation involved in thronbus formafi“fon. The inhibition of thronbin can
be nmeasured, for exanple by the nethod of G F. Cousins et al. in
Circul ation 1996, 94, 1705-1712. WD 20041087646 PCT/ EP2004/ 002350 5 5 10

15 Inhibiti Q‘Ishlﬁ’époﬁﬁ:gtf Oonxﬁ]a%%?’r thils ré’Jé?if%’i’é fdrﬂﬁatlfoﬂrmﬁfd?ﬁb iaf thrombin.

The conpoun acc rd| ng to t I nvention and salts

t hereof engape domﬁdwdbldf(tldecmjéahcomrdmg)m inyentidri bnd isaljs f act or  Xa
and thus inhibit the formation of thronbuses. The inhibition of factor Xa
by the corrpthﬁﬁ@@f %rag;agajnndaeth&oqméoawém@n GFPC%CPYL iRBIbNG fAckerN® of t he

convent + onarne A0Gs PRI HetRPtblGn REHREUR8C.: (bl e ot hod i 4

descri bed, for exanple, by J. Hauptmann at al. in Thronbosis and
Haenost asi s 1990, 63, 220-223. The inhibition of factor Xa can be
measur ed, f dhedxbibpion dfifacioe Xagnnthe esmpaundsmaccarding to tha mvmimm

Ha t 71, 314-319. ati t t th
extrinsio. pand tis mepstcemant ok F A icBeodaat B5e BortispRnel LBV e
factor and peidefhinga bykdnignfGhaMAits of n-Ue métnboas. stuﬂagleve fact or

Xa. i bitron o act us prevents the formation factor Xa
and thus S Uretiooc i dédurineal forfexamgsie opy J THauptntarin e alninThicambaesis Vi | a by
t he conpounds according to the invention and the neasurenent of the

ti coagul aﬁﬂdd'fﬂffﬁ%fﬁ{Sﬁr'lﬂ%leﬁﬂaQﬂZ@rty can 10 25 be determined by
onventional in-vitro or in-vivo nethods. A conventional nethod for the
measurenment of the inhibition of factor Vila is described, for exanple,

by H F. RoTRenghiitiod of fabtof MPERPBE ndipifad Cor £28%pleBly the/ Arelod 80 35
15 T. Hara et al. in Thromb. Haemostas. 1994, 71, 314-319.

Coagulation factor Vlla 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 Viia thus prevents the formation

of factor Xa and thus subsequent thrombin formation.

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

and the measurement of the anticoagulant and antithrombotic activity can
. 25 be determined by conventionai 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 IXa 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 1Xa can therefore prevent the formation of factor Xa in a
different way.

35

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

and the measurement of the anticoagulant and antithrombotic activity can



Coagul ation factor | Xa is generated in the intrinsic coagul ati on cascade
and is likewi se involved in the activation of factor X to give factor Xa.
| nhi - bi tWOrR0of087&#6t or | Xa can therefore prevent the f@CKEPR¥/08235¢act or
Xa in a different way. The inhibitiongaof factor |Xa by the conpounds
according to the invention and the neasurenent of the anticoagul ant and
antithronbotic activity can WO 2004/ 087646 PCT1EP20041002350 5 10 15 20
49 25 30 35 -6 be determ ned by conventional in-vitro or in-vivo nethods.

A sui tabl e bawlebarshined e convbationd| dn-vitkaopirevivonetho@baAguitablel . i n
Journal of Bi Oﬂ?%? cal Chem stry 1998, 273, 12089-12094. The, conpounds
accor di ng t tnethrd isesarivsd, fﬁﬁxﬁmﬂ'%eer@h@iéQ gtal in deurnahef BiokeGiment of

t umour s S 0 w tastases. A correl ation between
tissue factggft?@g#s?%cfg@:grf{%yﬁaﬁ%g #99 evel opnent of various types of
cancer has been indicated by T.Taniguchi and N R Lenoine in Bioned.

Heal th Res. (2000), 41 (Ml ecul ar Pathogenesis of Pancreatic Cancer),

57-59. The Phblcoomdunds ddcetdidg be thanirndestion eayefurtnetrinotenbeuseddort i on of

TF-VI1 and factor Xa inhibitors of various t of tu ur: KM
Donnel |y et the treatmery of tymougse fyapur 9@9359979”3)0?6;1 meyhpe a%a@s Fi scher et

G i1 nvest I AGEhsiEh iR TaCer Ti v ol 16 gt "

Haenost . 199§no@s?typ%8-c9%an6élehss>beenmﬁtﬁcaliadtﬁyeTfl'@mgddm Bndan be enpl oyed
as neqpcament _active ingredients in human and veterinary nedicine, in

particul ar NoR.Lemeoine éaBiomed: Health Resy €400 biMplacylsfeatbegeresis seases,
i 1 a1 off PARBRRUS ARG 2 S%ect or i 5. 7 eat enosi o after angi opl asty,
| audi cat i oThBtHRiIbRCAGGSlistd8 BWsw describe an antitumoural action of TF-VII
and factor Xa inhibitors of various types of tumour:
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,
. o5 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, percutanecus transiuminal angioplasty (PTCA) and
coronary bypass operations.



t hrombosi s, pul nonary enbolism arterial thronbosis, myocardial ischae-
m a, unstabl e angi na and strokes based on thronbosis. The conpounds
accor di ngwopaobdms7éseventi on are al so enpl oyed for the PCFHEPRENIOOZES
prophyl axi s of atherosclerotic di seaseg,_ such as coronary arterial

di sease, cerebral arterial disease or peripheral arterial disease. The
conpounds are al so enployed in conbination with other thronbolytic
agents in nyocardial infarction, furthernore for prophylaxis for

reoccl usi onThafcofipdundeERebyding to IS FiveAieN dse furiitiivore Wgeddoginep! ast y
(PTCA) and coronary bypass operations. WO 2004/ 087646 PCTI EP2004/ 002350
-7 5 10 0 1premeatiooopoethiembesisiininmigrasargery, futhermpehaaeaticoaguantsor e

used for the reventiap of..rethronbosis in mcrosurgery, furthernore as
ant i coagul aﬂ%‘?nq%%%ﬁﬂ@'b?rit'm' r9A ¢ lPi'?,ﬁlegim‘ﬁ?@éﬁs or in haenvodial ysis.
The. compounghedomddtinddHrBRuhéitRste! Ul R tfib BRAIG Bf cafiehits tiny and

medi c8l aids In patients 1n vivo, or as anticoagulants tor the

pr eser vat i omedical @idsih patiemdsnin wvo, ot deantidtcagtilants dorcthe presenvation ofhe
conpounds according to the invention are furthernore used for diseases

i n whi ch bl B@de plagmaand piherkired PEQyGHE imyitreo hbe cemtRasnds ArgPiing e
course of  pewill 368 forP brd AIHEPRBIS uled Rt oo RRREAORRLGRNAGY . SUCh
as, for exaﬁb‘ ,' |§ﬁcan- cer, inc Ldi ng ma(ﬁas asis, 1 nflanmmaftor

di seases, i fi6hWhKes REiUvialidontribinidn tBivalbe ties codre of n@disedsearcor ding to
the iRgention are furthernore used for the treatnent of m graine

(F. Mor al es- refirasentsa sounsead sependany, patbology 48.ct73s, fonexamaple;, éacaent of
t he di seases _descri,bed, the co unds,accerding to t i.nv ion are
@0 oy B TG ettt R VRS, Irtdifo ey

o]

nmpounds, gipetes. for exanple, with the "tissue plasm nogen activator”

t-PA, nodified t-PA streptokinase or urokinase. The conpounds according
to the invention are admnistered either at the sane tinme as or 25 before

or after the other substances nentioned. Particular preference s given
Lo o1 M8l t andbeCORRAUNCSACHT RGP the HiygntipR are flrtiermiors 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” t-PA, modified t-PA, streptokinase or urokinase. The compounds
according to the invention are administered either at the same time as or
. 25 before or after the other substances mentioned.
Particular preference is given to simultaneous administration with aspirin
in order to prevent recurrence of the clot formation.
The compounds according to the invention are also used in combination

with blood platelet glycoprotein receptor (lIb/illa) antagonists, which inhibit

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

35

according to Claims 1-16 and pharmaceutically usable derivatives, sol-
vates, salts and stereoisomers thereof, characterised in that



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 at el et Wioywoe4e80648i n receptor (IIb/111a) antagonists, PEATRAI0G4002IS) t

bl ood platel et aggregation. 35 The invgntion relates to the conpounds of
the formula | and salts thereof and to a process for the preparation of
conpounds of the fornmula | according to Clainms 1-16 and pharmaceutically
usabl e derivatives, sol- vates, salts and stereoi soners thereof,
characterised in that WD 2004/ 087646 PCTI EP20041002350 5 10 a) for the
preparation of conpounds of the fornmula | in which Wis Nand Gis NH, a
conpound of @) hefardrenpreparatien of compornds iof theforma | | wiichy and T are as
defined in daip1, arH Wis N, is reacted with a conpound of the
formula Il1 D-N{—P%:OI'SI B8 25 30 35 in which Dis as defined in Claim1,
or b) for the pgeparajgigq of conpounds of the formula | in which Xis

-[ C(R5) 2], CONR3[C(R4) 2] n-, a conpound of the fornmula IV

HNR3-[C(R4) 2] n-Y-T IV WO 2004/ 087646 PCTI EP2004/ 002350

a compound of the formuia Il

R2
10 E
R! X—Y—T
w
}

H
15 in which
R'. R? E, X, Y and T are as defined in Claim 1,
and Wis N,

20 is reacted with a compound of the formula |l

D-N=C=0 HI

in which

D is as defined in Claim 1,

. 25

or

30 b) for the preparation of compounds of the formula | in which
X is -[C(R*)2]:\CONR’[C(R)] -,

a compound of the formula IV

35
HNR’[C(R*).}.-Y-T v



5-9inwhich R3, n, Yand T are as defined in Claiml, is reacted with a
conpound of the formula VR2Z E RL [C(R4)2]n-COL WO 10 15 20 0 25 30
35 DGO Wioodeaabisl. is Cl, Br, | or a free or reacti v@CI/ERoEto0zsal | y
nodified OH group, and R, R2, R4, D_g& G Wand n are as defined in
Claim1, or c) for the preparation of conpounds of the formula I in
which Wis N, a conpound of the fornmula 11 1 Hin which Rl, R2, E, X Y
and T are as defined in Caiml, and Wis N, is reacted with a conpound
of the formula VI 11 WD 2004/ 087646 PCTI EP2004/ 002350 -10 DG COL VI 5

10
in which R3, n, Y and T are as defined in Ciaim 1,

is reacted with a compound of the formula V

E R®
R ‘{ §‘ [C(R),],-CO-L
10 1 v
p—6-N0
. in which

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

or

20 ¢} for the preparation of compounds of the formula I in which W is N,

a compound of the formula i

R2
@ E
R X—Y—T
W
|

H
30 in which
R' R% E, X, Y and T are as defined in Claim 1,
and W is N,

35 1s reacted with a compound of the formula Vi



0 15 20 49 25 30 35 in which D and G are as defined in Cdaim1, and L is
A, Br, | or afree or reactively functionally nodified OH group, and/or

a base orweCloblyeshedghe fornula | is converted into one erriEMMEANES0 The
i nvention also relates to the optical Ii/%active forms (stereoi soners), the

enantionmers, the racemates, the diastefeoners and the hydrates and sol -
vates of these conpounds. The term "sol vates of the conpounds” is taken
to mean adductions of inert solvent nol ecules onto the conpounds which
formow ng to their mtuaph (§Q? oactive force. Sol ypates are, for exanple,
nono- or dlhydrates or alco ates. The term "pharmaceutically usable

derivatives" is taken to nean, for exanple the salts of the conpounds

according to the inventjon and so- calle rodrug conpounds. The term
"prodrug dein WaichJaandiG Qrﬁﬁérﬁqf@eﬁéﬁ@|§mgoﬁﬂ’éls of the fornmula | which

have been npdi <o Hrt for § fee B AL i kioPIF MO B orpgar s or

ollgogeptld Which are rapl e organi s formthe
active compounds according to the |nvent|on. These al so include

bi odegr adabl e pol yner derivatives of the conpounds according to the

i nvention, asdigscri bed, for exanple, in Int _ Pharm 115, 61-67
(1995). The |nvent|on a ela to mxtyres of t ounds of the
formia || BLESEENARY B e @fasoq?nveﬁﬁﬂé&@meet)ﬂf& o o two

di astereoners, for exanple |n the ratio 1:1, 1:2, 1:3, 1:4, 1.5, 1:10,
1: 1004y 1:1000. These are particularly preferably m xt ures of

st er eol soneiThe inventimmalso rg¥atedithedfditalPacti ety (3628bdomert), ha 0

enantiomers, the racemates, the diastereomers and the hydrates and sol-
. vates of these compounds. The term “solvates of the compounds” is taken
to mean adductions of inert solvent molecules onto the compounds which

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 example, the salts of the compounds according to the invention and so-

called prodrug compounds.

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

| which have been modified with, for example, alkyl or acyl groups, sugars
. 25 or oligopeptides and which are rapidly cleaved in the organism to form the

active compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds

according to the invention, as described, for example, in Int. J. Pharm.

115, 61-67 (1995).

30
The invention also relates to mixtures of the compounds of the formula |
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.



15 20 40 25 30 35 The invention also relates to pyrrolidinecarboxylic
acid derivatives selected fromthe group consisting of

1- N- [ (4- cWDoooAIsaessl ) ] - 2- N-[ (1 -methyl - [ |, 4' ] bi pi per | @CHEP2004{pH2350

(2R 4R) - 4- hydroxypyrrolidine-1 ,2-di cajpoxam de,

1-N-[ (4-chl orophenyl)]-2-N-[(3,4,5,6-tetrahydro-2H[ 1, 4']bipyridinyl-4-
yl)]-(2R, 4R) - 4- hydr oxypyrrolidine-I ,2-di carboxam de,

1-N-[ (4-chl orophenyl )]-2-N-[(3, 4,5, 6-tetrahydro-2H-[ 1, 4' ] bi pyri di nyl -

yl) - ( 2R, 4R) THe étwentippyalso réldtesctol py2ralidireedaobexylideacid derivatives

N- (4-chl orophenqu (2R 4R) - 4- hydr oxy- 2- (4- pyri di n- 4-yl pi perazi ne- 1-

car bonyl )pyﬁ@GP?/ ﬁ‘é’nfhéﬂ"%‘éﬂﬁﬁﬂﬂét' §N°t4 chl or ophenyl ) - (2

R, 4R) - 4- hydr oxy- 2-[ 4- ( 2- net hoxyphenyl ) -
pi per azi ne-1| -carbonyl ] pyrrolidine-1-carboxam de,

N- (4- chl or ophenyIN- ) ; _
¥ -l o onhenmin edBorend Lo (T W igponsngrao. ot

4R) - 4- hydr of@R, ﬂﬂ)%hmxwrml(qunﬁtmdjcﬁrboxamde

N (4. chi of apheny 1 EoRPher i bty S B e RRIE 2t mipidin-4-

car bonyl ) py I
N- (4-chl or oglpuPL IﬂhR?—thﬁt%)ngﬂl%?eeg hzy-dlpcla;l;%orxaazmlﬁel -yl ) piperidine-1 -

(Iil?z 20% : ]-4- Eydrld&-){/(ayehlog:)mzenmgl)]l:QM@oégérﬁ—tmrahydro—Zgi -1, g]bl?y)mdlnyl-tt-

- ¢bl or ophen me rimdin-

le_ E)zr aﬁ: ne- h én%%w tm’fi‘}’df‘%’ﬂgéﬂﬁr} érd '9@'&’6’{? 198, boxani dg 0
chl or ophen -

@:ocinet -c’é’r BT AR ol 2R pl i A b efaind

-N-[ (4- chl eaRirghp h’bhdﬁnékﬂ-&érbb'&adud@t hyl am noet hoxy) - 4- nor phol i n-
4-yl phenyl ]}- (2R, 4 drog&&/rrol I di ne-1 , 2-di car boxam de,

1-2N- [ (4- chlho&oph'eﬁ‘ﬂy Ip q;heqy) #R)cf-hy iy Bddi(R-metoxyehemy)-
El.z EL4(4 chi P@Sﬁ%ﬁé{g%’li’@ﬁ?mwﬁﬁF‘%%Bé’?g']l"@-‘propoxyphenyl )1-

4R) - 4- hydr oxyveRiBtdpHeryt) (2R, ARF-2L[adagiephenyl)piperazine-1-car-
bonyi]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-hydroxy-4-(4-methoxy-
20 phenyl)piperidine-1-carbonyl]pyrrolidine-1-carboxamide,
N-(4-chlorophenyl}-(2R,4R)-4-hydroxy-2-(4-pyridin-2-ylpiperazine-1-
carbonyi)pyrrolidine-1-carboxamide,
N-(4-chloropheny!)-(2R,4R)-2-[4-(4-ethylpiperazin-1-yl)piperidine-1-
¢ 05 carbonyl]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-2-[4-(4,6-dimethylpyrimidin-2-yl)-
piperazine-1-carbonyl]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chiorophenyl)-(2R,4R)-4-hydroxy-2-[4-(1-methylpiperidin-4-yl})-

piperazine-1-carbonyl]pyrrolidine-1-carboxamide;

30 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-yiphenyl)]-
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide,
35

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



WD 2004/ 187646 PCTI EP2004/ 002350 -12 5 10 10 15 20 s 25 30 35 and

phar maceutical |y usabl e derivatives, solvates, salts and stereo- isoners
t her eof , wocwisagssm xt ures thereof in all ratios. The PCREPAM48HM23E) SO
relates to cyclopentanecarboxylic acidyglerivatives selected fromthe
group consi sting of N-[4-(3-oxonorphol 1T n-4-yl)phenyl]-(rac)-2-[3-(4-ch
or ophenyl )- ureido]cycl opent anecar boxam de,

N- [ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl )phenyl]-(rac)-2-[3-(4-ch |oro-

phenyl ) ur ei do] cycl opent anecar boxam de, and pharmaceutically usabl e
derivatives, solvates, salts and stereo- isoners thereof, including

m xtures t handgharmageuticallyiusablerderivativesagplvates. salteANASt_IEONDr e t han

once, such as, for. exappl A  their e N e i ndependent of one
anot her . AbGOMETRANGELUNCLAINY Ditres BRI A EIas D TE G w X Y, T,
R and R2 are as defined under the formula 1, unless expressly stated

otherdise. Ais alkyl, is unbranched (linear) or branched, and has 1, 2,
3, 4, 5, 6, The idvent@noalsd felatestiorcysiapentanedasbpxyiceaacad dgrivatived |

furthernore ethyl ropyl, isopropyl, butyl, isobutyl, sec-butyl or
Lert-butyl , SPECIGLIHBe drowp GRRRSING 01 5. or 3-methyl butyl, 1,1-, 1,2-
or 2,2-dinethylpropyl, 1 -ethylpropyl, hexyl, 1-, 2-, 3- or

4- et hyl pentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-di- nethylbutyl, 1-

or 2-ethyl but yl N-[4~@&-bxdmbrphatin - iypiognyl}-(rac 2434 4-cMarephghyl)pr opy! ,
1,1,24q@gor 1,2,2-trimethyl propyl, furthernore preferably, for exanple,
trifl uoroneurgmclcxaclp@eoérgecgehqmdar| y preferably alkyl having 1, 2, 3,

@) isoouty VERETH R EE B pheE e aeba R slee P
phenyl)ureidojcyclopentanecarboxamide,
and pharmaceutically usable derivatives, solvates, 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 formuia I, uniess expressly stated otherwise.

. 25 A is alkyl, is unbranched (linear) or branched, andhas 1,2, 3,4, 5,6, 7, 8,
S or 10 carbon atoms. A is preferably methyl, furthermore ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also pentyl,
1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl,
hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2- 1,3-, 2,2- 2 3- or 3,3-di-

%0 methylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methyi-
propyl, 1,1,2- or 1,2 2-trimethylpropyl, furthermore preferably, for exampie,
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,



-13 0510 15 20 0 25 30 35 tert-butyl, pentyl, hexyl, trifluoromnethyl,
pentafluoroethyl or 1,1,1-trifluoro- ethyl. Cycloalkyl is preferably
cycl opr opyD,20ey08r&l6ut vl , cycl opentyl, cycl ohexyl or cPETERMPP2350

Al kyl ene is preferably nethylene, ethy{fpne, propylene, butylene,

pentyl ene or hexylene, furthernore branched al kylene. R and R2 are
each, independently of one another, preferably for exanple, H, =0,
COOR3, OH, OA, NH2, alkyl having 1, 2, 3, 4, 5 or 6 carbon atons, N3,

et hynyl, vi t@d—bu@l,'%rmyheﬁﬂ(l@ﬂuowrﬁﬂhﬂ pentFtopsethyl GCHACOBHIUGR- | S
preferably H =0, , such as, for exanple, COOA, OH, OGA, NH2, alkyl
having 1, 2ett3l 4, 5 or 6 carbon atons, N3, ethynyl, vinyl, allyl- oxy,
-OCOR3, such as, for exanple, nethylcarbonyl oxy, NHCOA, such as, for
exanpl e, acetam no, or NHSO02A, such as, for exanple, nethylsulfonyl-

am no;, OCH2ELEIdalkH W preSerablyf cyicsBpgl, cEEIbBRYRGyelopehtyl CEEISKERY oR2 i s
prefebably H =0, 'OH OA such as or exanple, nethoxy, or alkyl having

1, 2, 3, 4,cgclone@ytarbon atons. In a further preferred enbodinent, R is

H =0, COOR OA N2, . al kyl . having.1, 2. 3. 4 6 t orrs,
NG, et nyny1 Rlkyleta 1= PrelSrmbineifichR efiyens, bropisdn, Bufledbsiiéhe * O
CHB- C=C- CH2- Py O s 5 CH(OH) - CH2NH2,
-o-mz-m(cfﬁﬁ%ﬁ%%”%zcoo%%%daﬁzm;(CRJ;)is H =0. OH OA or

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons; Het' is a saturated

3-6-mgobered, ,heterpcyclic ring having from1l to 3 and/ or 0 atqns,
SR ch o PR aReitoata eAch RAShABMEEUR S PORERWtORT. PEe Y e

.car bonyl oxygegy ¢Bbr*AoH dANTRL, AFhddhg Y8 X, 5 or 6 carbon atoms,
Ns, ethynyl, vinyl, allyloxy, NHCOA, NHSO,A, OCH,COOA or OCH,COOH.

15 R' is preferably H, =0, COOR?, such as, for example, COOA, OH, OA,
NH,, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, Ns, ethynyl, vinyl, allyl-
oxy, -OCOR®, such as, for example, methylcarbonyloxy, NHCOA, such as,
for example, acetamino, or NHSO,A, such as, for example, methylsulfonyl-

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

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;, alkyl having 1, 2, 3,4, 50r 6
carbon atoms, N, ethynyl, vinyl, allyloxy, -OCOR?, NHCOA, NHSO:A,
H-C=C-CH,-, CH;-C=C-CH;-0-, -0-CH,-CH(OH)-CH,OH, -O-CH,-CH(OH)-
CH;NH,, -0-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;

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

30

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

35



CONH2. WD 2004/ 087646 PCT/ EP2004/002350 -14 5 10 In another preferred
enbodi nent, R is ethynyl, vinyl, allyloxy, CH3-C=C CH2-O,

- O CHZ- CHYORPMIBIRAGH, - 0- CH2- CH( OH) - CH2NH2, - 0- CH2- CH( BT EERRN0p2350
OCH2COOCH3 or OCH2OOOH, R2 is H A or-fH, Het' is a saturated
3-6-nmenbered heterocyclic ring having from1l to 3 N andlor 0 atons,

whi ch may be unsubstituted or nonosubstituted or disubstituted by
carbonyl oxygen, Hal, A OH NH2, NO2, CN, COOCA or CONH2. In a further
preferred enbodinent, 15 R is ethynyl, vinyl, allyloxy, CH3-C=C CH-0O,

- O CH2- CH( OH) - _GH2OH, - O. CH2- CH( OH) - CH2NH2, ~ - O- CH2- CH( OH) - CH2Het ',

wzmoaa@@?b&ﬁfﬁr ﬁ"éb‘?ﬁf"%& OH, 20 Het' is a saturated

3- 6-menber egrhet e soeqﬁma,c\éihgn%#gm ,'"%H%ICEC-@J%QOQ -d cmctéﬂ{oﬂ)at ons,
e r NnoSuns or

whi ch may be unsubsti itute | substituted by
carbonyl oxygen. €ebLOH, R~O-GHs-CHididECiHaNH,s-Q-EH.-Cr(OH)«CHiHst', pr ef er abl y

pyrroPi di ne, piperidine 5 or oxazolidine, each of which is
unsubstituted or Q&lﬂy&%@ﬁ"b&f&ﬁ'ﬁgﬁ%% bonyl oxygen. 30 35 R and R2
t oget her ar Rzal tefshqth\b(?qua 3- to 6-nenbered carbocyclic or

r

heterocyclic ring having TromO to 3 N, O and/or S atons which is spiro-

cyclically Petbi cicd sairdted®adadmbtrseHeterocydie ringtgaving frem 1108 3- to
6- menber ed carbocyclic or heterocyclic ring here is, for exanple, phenyl,

cycl opropyl, cycl Bandfer O atpmsopéiahymay beclinsibsiifuted or MRNOSUHIYE®| vi |
pi peril@inyl or 1, 3: di oxohiyd ny YHRIOF LS A/ BEZNAY, B3, - 1°

. COOA or CONH,.

In a further preferred embodiment,

15 R' is ethynyl, vinyl, allyloxy, CHs-C=C-CH,-O-, -O-CH-CH(OH)-
CH,0H, -0-CH,-CH(OH)-CH2NH,, -O-CH,-CH(OH)-CH.Het',
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

E
( ) ring system. The 3- to 6-membered carbocyclic or
w

35 heterocyclic ring here is, for example, phenyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, pyridyl, imidazolyl, piperidinyl or 1, 3-dioxolanyi.



510 0 15 20 0 25 30 35 R and R2 together are in particular a 3- to
6- menber ed carbocyclic ring which is spirocyclically bonded to the ring

system ‘Qﬁ 48 menbered carbocyclic ring w here pgrRipé@foaidsy
cycl opropy cycl obutyl, cyclopentyl or_cyclohexyl. R3 is preferably H or

A furthermore al so phenyl, benzyl or- [TfR4)2]r000A, such as, for
exanple, CH2COOCH3. R4 is preferabl y Hor A very particularly preferably
H COR2, COR3 and CORD are, for exanple, CHO or -COA. -COA (acyl) is
preferably acetyl, propionyl, furthernore also butyryl, pen- tanoyl,
hexanoyl or, for exanple, benzoyl. Hal is preferably F, d or Br, but

al ternati Vehyahd R tobéthér%e%ﬁﬁﬂlc@%ar@gﬂtda rfemb&fedsarBot @i ring-, M or
p- et hyl phenyl, o-, m or p-propyl phenyl, o-, m or p-isopropyl phenyl o-,
m or p- terWhtﬂhtlquphrenyd:I;callpbpndeddotmﬁ hydroxyphenyl o-, m or

p- ni trophenyl, o-,_ m or p am no phenyl o-, m or

p- (N thyI amn t hyl am n arbon phenyl, o-,
m or p acet ani %ph%l ‘6“9 Sﬁtem Tg'leng- V{%&?ﬁfg X e"
or

p- et hoxyphenyl , p- et hoxycar bonyl phenyl, o-, m or p- (N, N-di
met hyl am no)phenyl 0o-, m or p-(N, N-di net hyl am nocar bonyl) - phenyt o-,

m or p-(N-gf L%@EBW‘OW&H E*%ﬁ%utﬁégzv‘:m‘pghﬁﬂ'&’bgﬂbﬂe gl phenyl, o-,

m or p-fluorop chl orophenyl
o-, m or pR(’r@pfefémw Hrmmmnpbanate alee phmybrbepzylrmt[ij“)z],.COOA
sulfo% pheny o-, m or pheno%enyl further preferably 2, 3-

2, 5- Suqhes fosexamie:ﬁdz ophenyl, 2,3-, 2, 4-, 2,5-, 2,6-,

or 3, 5 h - ,
& b S R SR a e e Brpra B
, 4- di met hogoiRE DOR® dnd CORYafe, 56f exARPRNTUHO 03-601-00 4-chl oro-,
2 am no- 3-chi oro-, 2-am no-4-chloro-, 2-am no-5-
-COA (acyl) is preferably acetyl, proplonyl furthermore alsc butyryl, pen-
15 tanoyl, hexanoy! or, for example, benzoyl.

Hal is preferably F, Cl or Br, but alternatively |.

Ar is, for example, phenyl, 0-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m-
20 or p-propylphenyi, o-, m- or p-isopropylpheny!, o-, m- or p-tert-butylphenyl,
0-, m- or p-hydroxyphenyi, o-, m- or p-nitrophenyl, ¢-, m- or p-amino-
phenyl, o-, m- or p~{N-methylamino)phenyl, o-, m- or p-{N-methylamino-
carbonyl)phenyt, o-, m- or p-acetamidophenyl, o-, m- or p-methoxyphenyl,
. o5 0-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m- or
p-(N,N-dimethylamino)phenyl, 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-fluorophenyl, o-, m- or p-bromophenyil, o-, m- or
p-chlorophenyl, o-, m- or p-(methylsulfonamido)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 3,5difluorophenyl, 2,3-, 2 4- 2 5- 26- 3,4-o0r 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-
chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or



chi oro- or 2-am no-6-chlorophenyl, 2-nitro-4-N, N-dinethylamno- or WO
2004/ 087646 PCTI EP2004/ 002350 -16 5 10

3-ni t r o- 4y, Dbskiss@lchy! am nophenyl, 2, 3-di am nophenyl, 2cC3EP20040083560- ,
2,3,6-, 2,4,6- or 3,4,5- trlchloropheny 2 4, 6- trlnethoxyphenyl

2- hydroxy 3, 5- dlchlorophenyl p-i odopheny 3, 6-di chl or o- 4- an1nopheny|,
4-fluoro-3- chlorophenyl, 2- quoro 4- bronDphenyI,

2,5-difluoro- 4 bronDphenyI 3- brono- 6- et hoxyphenyl ,

3-chl or o- 6- ggj; rinethglaqﬁh@)gﬂeﬂwag%tduaﬁnhéﬂ%myi 3,4-, 2,3,5-,

3-fl uoro- 4- rret oxyphen am no- 6- net hyl phenyl

3-chl or o- 4- 28822 4|6pbeBy, 5-dmci’ﬂo&>pdhemgt, 2y4, 64r|meltlmmxmhenyl 2-Aydrozy-
preferably, for exanpl e, phen nsu tituted or nosu sti -
OO or 4 S iCEIRPORE yh PSRRI SO - AISDPRe AINGES o it ed y

b , h I
V\/m ch5| S unsu ?pﬂgr{yﬁ@-ﬂﬁor‘& tﬁﬁ%ﬁégﬁ%p{wp?’ut e@agw |t;sr§ ?% ﬂ? ? bs ﬁ&y
OA,  phenoxybropg-8-mehy ghenmlmmmmmyl faachlenammt- phenyl ,

2- met hyl sul f onyl phenyl am nosul f onyl phenyl, phenoxyphenyl, 2-, 3- or

4- chl or opheagiidophenyl, 3-ﬂuoro—4—methoxyphenyl 3- amlno-e—methprhenyl
3-chloro-4-acetamidophenyl or 2 5-dimethyl-4-chlorophenyl.

10 Ar is preferably, for example, phenyl which is unsubstituted or monosubsti-
tuted, disubstituted or trisubstituted by Hal, A, OR? OR® SO,A, COOR? or
CN.

Ar is particularly preferably, for example, phenyi which is unsubstituted or

15 monosubstituted or disubstituted by Hal, A, OA, phenoxy, SO.A, SO-NH,,
COOR? or CN, such as, for example, phenyl, 2-methylisulfonylphenyl,
2-aminosuifonylphenyl, 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-
cyanophenyl, 4-ethoxycarbonylphenyl, methoxycarbonylphenyl, carboxy-
phenyl or aminocarbonylphenyl.

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

. 25 2-methylsulfonylphenyl.

G is particularly preferably (CHz),, (CH2).NH-, -CH=CH- or

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

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



di chl orophenyl, 4-nmet hyl phenyl, 4-bronophenyl, 3-fluoro-4-nethoxy- 20
phenyl, 4-trifluoronethoxyphenyl, 4-ethoxyphenyl, 2-nethoxyphenyl, 3
cyanophenyb,2odmrésexycar bonyl phenyl , met hoxycar bonyl ph@GFIEP2e0a0H23s -
phenyl or am nocarbonyl phenyl. Ar is very particularly preferably
unsubstituted phenyl, 4-chlorophenyl or 25 2-nethyl sul fonyl phenyl. Gis
particularly preferably (CH)n, (CH2)"NH, -CH=CH or -CH=CH CH=CH . 30
35 X is particularly preferably -CONH or -CON(CH2COOA)-. Y is preferably
cycloalkyleﬁgxwéﬁé diyl or Ar-diyl, particularly preferably

1, 4- phenyl ene 'which is unsubstituted or npnosubstituted or disubstituted
by A OA orusmpm pyodmedlxdhem@ﬂwrmdndnﬁmmmﬁnﬂ orphenyiengor e

al so pyridin ridin i e cyclo
VO 20141 05 WS HBUBBB S BEnoS ST ey ¢ YaunBBRALLB R G, OO
Yis in par m@ﬁ Fg}%ﬁ , yl, cycl ohexyl ene, or
phenybene ¢ whi ¢ IEllgsd?)unbsl.ﬂ stit Pgé@gﬁlﬁ%%ﬁ'ggﬁ lstltut ed or disubstituted by
A OA d, F, COOCH3, COH, phenoxy or am nocarbonyl. Het is, for

exanpl e, 2- or. 3-fur

4- or 5-ini &Y 9T e)%/gmplgj qr. g(.f) S%yqra?‘zé] @ny% b 2‘&’r%)c/)‘ig3;ro?%ll><32'gﬁyl 3,
4o 5 saarslininacty, 00ty Sbgialo o 2 of ezl st bLgrOL Yl 2

1, 2, 3-tri azBlisbxazoiyl; 29 4- oﬁﬁ—miazo]yl,2344t-Dr&zisbtrﬂazolyIBQ @- or#-pyridyl- or
5- tetngzolyl 1, 2, 3- oxadi azol - or 4- oxadi azol - 3- or_ -5- yl,
1, 3, 4- t hi ad?aol 520r Grpyriguginyl, iu@he:mqtemef@zamlyél?atnaon -4- or -5-

. yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazoi-4- or -5-yl,

1,2,4-oxadiazol-3- or -5-yl, 1,3 4-thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3-
or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridaziny!, pyrazinyl, 1-, 2-, 3-,
15 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-,
3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,
6- or 7-benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzocthiazolyl, 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 6-quinoxalinyl, 2-, 3-,
5-, 6-, 7- or B-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzo-
dioxol-5-yl, 1,4-benzodioxane-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or
. 5 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 -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



or -5-yl, 1,2, 3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl,
1-, 2-, 3-, 4-, 5-, 6- or 7 I ndolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or

5-benzim -, -, 5-, 6- or 7-benzopyrazo ,

or 7- benz‘g%zgwé? 5-, 6- or 7-benzi soxazolyl ll%g'mpg%umﬂ?s? 6- or
7- benzot hi azol ylI , 2- , 4- 5- , 6- or -Tenzisothiazolyl, 4-, 5-, 6- or
7-benz- 2 1, 3 oxadi azolyl, 2-, 3-, 4-, 5- 6-, 7- or 8- qui nolyl, 1-, 3-,
4- 5-, - - or 8-isoqui nol yl, 3-, 5-, 6-, 7- or 8-cinnoli nyI 2-

o B méhﬁﬁﬁuﬁ ek P‘Pﬁr%@ﬁnﬁﬁ ts?faﬁ"% L
i oxol -5 yl.g lgl-I -'tg??,:d?ﬁﬁtﬁ!grﬁ 2b4?en%1 uP@ﬂZO-tzh'@d'ﬁZOJs-% or7-gp-y1 or

2,1, 3- benzoxadi azol hét’ef ocycli'c radicals may al'so be partially
or fully hyeﬁ-mqum&;i, 2HS- Bal-thuw &Bs@dtqurcﬁ-@H-bemmHﬂ-oZaﬂnyll, hydr o- 2-,
-3-, -4- or_-5-furyl, 2,5- dihydro-2- -5-fu

t et r apydr o- fyﬂwmn@ pref 9rabln2a‘¥ meémdeawil@xmhenvﬂ e?t f‘zm?ﬁhwl?r@d'taw-

-3-threnyl, 3 I i hydro-1
., =24, -3 pﬁe'iy’ B“Sj'/‘rerdb "\)’ﬁ’he&‘y' 34'9@'%{96'&9&%@%%4 (@"?r é:ﬂydro 1-,
-2- or -4-i me@&sﬂéhddilox?)p&edylhQdi-arhljdrober&ofuraa-s- ord6-yif 2,352pyxazol yl

tetrahydro- 1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or
-4-pyridyl, m_etiwIsnadlpéy)upaenhwraitexnattvelyz3 Mmydro 2H-1.55benzodiexgpjni dy| |

or -3}Bvran5? of Al prresty S BURk P PRS2, 3

-, or - J:hiyddgl Nyl . hexahydro-1 -, -2-, -4- or WD 2004/087646
PCT/ EP2004/ 002350 =18 i 5 10 -5-pyrimdinyl, 1-, 2- or 3-piperazinyl,

‘234tetrahydro 1-, -2-, -3-, -4-, 5- -6-, -7- or -8-quinolyl,
2,3,4-tet |squ|nonI

2-, 3-, L@Pygprengétgy %‘Dﬁeﬁ?'ﬁ?lﬁé ?Fl-abfé‘Mo 1br43 EQ'EEVWP “9urthernore

preferably hyl enegl EL%IB 44 I Pphepy! ,

2, 3- et hyl gé%l 0X Ibﬁé%ﬂl @%ﬁgt evl’llgldl 0%%%?%5 5 (2d| PI Egr o-

et hyﬂéned. 5>qa<)azblyn>6— 4zoesdsoxgmmpznztebu5am&om,rs- G—xob‘S—lso—B (2- oxo-
nmet hyl enedi oxy henyl or alternati ve 3, 4-di hydro-2H- 1, 5- benzodi oxepi n-
o oF <75 y| TPERRY &Yl G ag. - 50 RYHIVIEN: BHTHSTTAIS of

:2)) ?u?'ylhydr ?plé%fe%ib?%:‘f{azﬁ%l\fbaﬁ#elt-z_ -zorrp-?)%fl & 3 YiaoPH- ©%528PLE I Fn '

5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-yl, 1,2 4-oxadiazoi-3- or -5-yl, 1,3,4-
20 thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2, 3-thiadiazol-4- or -5-

yl, 3- or 4-pyridazinyi, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or
B-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazolyl,

. 925 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-, 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-, 6-, 7- or 8-2H-benzo-1,4-

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

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

tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrroly!, 2,5-
dihydro-1-, -2-, -3-, 4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyi, tetrahydro-1-,



3-pyrrolyl, 1-, 2-, 4- or 5-imdazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4-
or 15 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4-
or 5-iso- | m? 2-, 3- or 4-pyridyl, 2-, 4-, 5- o;,cﬁmi;ymmgs@yl
furthernore pre erably12 3-triazol-| -, -4- or -5-yl,
1,2,4-triazol-1-, -3- or -5-yl, 1- or 1%-tetrazol yl, 1,2, 3-oxadi azol -

or -5-yl, 1,2,4-oxadi azol -3- or -5-yl, 1,3,4 20 thi adi azol-2- or -5-y|,
1,2, 4-thiadiazol-3- or -5-yl, 1,2, 3- thiadiazol - or -5-yl, 3- or

4- id |

5- | 201 ndol yi2-oL¥ "%Zdé%'v' Fashissls oo ? Syl e¥anydo
7-benzo- py{azgl o -4 Byrazégl 154-'d|r5ydr@f1-7-2191'B’-bea-ﬂ%widyl3|-2,3‘,14-tetEa- 6- or
7- benzi soxazol yl , - - or benzothlazolyl 2-, 4-, 5-, 6-

or 7-benzi s?@ydfoa‘lz-ol-grl. 3-4-4-, §- or -6-pmdy’r ’bea-z~32 of Apipeadinykdd-yB-op- | 3-,
4-, 5-, 6-

E S S ool g by e on Loyrarsi 1 Sigokineg, oL ESH" Y
8- qui nazol i?¥|-4-3§( -, ﬁeﬂéﬁmzsai i nyYlor d-p r%am@ ’he@(ahgaro-w 5. 4o

8- 2H benzo- 1T, oxazi nyl,” furthernore pr ef er abl benzodi'oxol - 5-yl ,

1, 4- benzodi &amICﬁnBJJ ‘l 2—b,r Rpiperazinylj 4@ &,ﬂdbtrahydno 15—2{4 -3¢, 4-,

2,1, 3-benzoxadi azq - The roc C|IC r partially
or fully hytfo tﬁsnit‘éﬂ nOWIaH’ig tetrabyd B%‘ f " " 'n'ﬁpl'g e}_

2, 3- di hydr 0-82180ﬁ§,iﬁ"°03" 5 X5 % f?”(?(rJB'fZ%-é yﬁf@-‘?ﬂfﬂeﬁzq -1 43—8§atel or

-5fuq¢ tra -or’ - 3-fur droxo t ahydr o- 2-
or -3-thi enfﬂrthe?mar@lpféfdrablﬂz 3 Eheihylénedloﬂyphnfnw &pwemywnedm di hydro-|

-, -2-, -3-, -4- or -5-pyr - or 3-pyrrolidin tetrahydro-1
0 20047 ESBCS BestPiiansdiphery), 3 Zefyien xyphpnméz%(q;ﬂuoro-

, 3-di hyd -3-
_4- pylr agolr §Tn£trlylﬁn%q HW?)QeTyﬁQ Cg-ﬁlhyﬁgcgyé’n%ﬂé{}ébﬁ |0 t Qég(gé‘q-et ra- o

hydro-1 -, - shethydenedioxy)phefyi orGaItérhamély 314-dll"&dro~?H q)rs Bermzdmxeb'ml 2-,
3- or 4- nor phol i nyl,” tetrahydro-2-, -3- or -4-pyranyl, 4- di oxaneyl

1, 3- dilBxaneb- @r -7- yufurﬂ?ermrg|pref|eeatzlm2@ﬁdmydrob®zaﬁuranyl 95/243ddltwd§ﬂ-
hexahydro I -5-pyrimdinyl, 1-, 2- or 3-piperazinyl, | ,2,
3,4-tet rahya'rod‘oiuranyé -3- -4-, -5-, -6-, ~7- or - 8- qui nol ylI
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 hydr o- 2H benzo- 1, 4- oxazi nyl, 10 furthernore
preferably Z, iSpMemblpmubmwﬁewlbicy&Jia snturgledmdheawratade‘mtero-

b S i s ORBLSANAS bl

T 1! ened, gbBetud o CPSTAN U EN0A 0y AN A Coeneod:oreri

2, 3- di hydr o=NCOOR? or -'NOCOR and may furthermore be monosubstltuted 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-yl,
30 2,6-diiminopiperazin-1-yl, 2,5-diiminopyrrolidin-1-yl, 2-imino-1,3-0xa-

zolidin-3-yl, 3-imino-2H-pyridazin-2-yl, 2-imincazepan-1-yl, 2-hydroxy-6-

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

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



unsat ur at ed hetero- 20 cyclic ring having 1 to 2 N and}or 0 atons which
i s monosubstituted or disubstituted by =0, =S, =NR2, =N-CN, =N-NO2,
=NOR2, =NCOR2 =NCOOR2 or =NOCOR2 and may furthernore E’F@#’g&g%ﬁl tuted

or di sub¥P2MH8IBy Hal A or OA 10 25 30 In a furth® Tis
preferably, for exanple, 2-imnopiperi2in-1 - yl, 2-imnopyrrolidin-I-yl,
2-imno-1Hpyridin-1-yl, 3-imnonorpholin-4-yl, 4-imno-1 Hpyridin-1
-yl, 2,6-diimnopiperidin-1 yI 2-im nopi perazin-1 -yl,
26d||mn0|pera2|n1- 5-djimno rroI|d| 1, 3- oxa-
zol i di n- 3- yPY =8 7% ﬂb“’!hﬁ/w FE’zXszHhQ"?‘Pre mﬂr\‘?éﬁgﬁéﬁ?dloﬂ/@'s%r}ﬂydroxy- 6-

i m nopi per I hoxy- 6-i m nopi perazin-1 -yl. Tis, in

particul ar a@drbr%lﬁlg}clyc lt'd'%rs@{‘ur ated or unsaturated heterocyclic ring 35
having 1 to 2 N and/or O atons which is nonosubstituted or disubstituted
WO 2004/ 087646 PCT1EP2004/002350 -20 5 10 0 15 20 10 25 30 35 by =0, =S

or =NH and h@anWiWreéer@blmnengsm (RyEepligin-drd upitding -yl mrby Hal ,

A and Lanly
ot angi RS hRERT, ParbRARkh SR S et Yl pyraziy
1, 3- oxazol 'Qt%ba”n Alyl, m&aﬂ%&u&tiz Aoctﬂbif;_a?! imikaeblidingk @fagoiyt w: 4-

2-azabi cycl o[ Z. 2. 2]'oct an- 2- yI , azol i di nyl, thlazolyl or 1,4-
oxazepanyl , omzﬂpamM \ﬂachmfuvdwudmmmnssubsttt@mdmr disghatuiedryedOwr =0 or

=NH and V\,her d| C al so be nosubsti tuted or.di.s stltut ed
oy Hal - A b eRheE e piealE oy Asp BRBHER b HGER. M qiglisstd

3- oxoftr phol mfa‘i Kland/or OA

. very particular preference is given to 3-oxomorpholin-4-yl.

T is furthermore preferably also 2-oxo-3-methoxy-1H-pyridin-1-yl.

15 D s preferably phenyl, thienyl, pyridyl, furyl, thiazolyl, pyrrolyl or imida-
zolyl, each of which is monosubstituted or disubstituted by Hai, 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-

. o5 diyl, piperidine-1,3-diyl, oxazolidine-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-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 formula |

covers all these forms.

Accordingly, the invention relates, in particular, to compounds of the for-
35 mula 1 in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds can be




Tis furthernore preferably al so 2-oxo-3-nethoxy-1 Hpyridin-1-yl. Dis
preferably phenyf, thienyl, pyridyl, furyl, thiazolyl, pyrrolyl or imda-
zol yl, ea‘gp 2854/69[9%4@ i s nonosubstituted or disubstitutggrkpéialenzsse
particularly preterably phenyl, pyridyl, thienyl, furyl or 1 mdazolyl,
each of which is nonosubstituted or ®substituted by Hal. The radical E
Is preferably pyrrolidine-1,2-diyl, piperidine-1,2 diyl,

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

t hi azol i di ng: - di - dj - rohe-l s

1, 3- di oxol a%@gégg%wfthe fo@“gb§§ﬂhgﬁgemg_a§%§‘?ﬁ WBIE:BEI’ az?rﬁ%!%t,hf- diyl,

t et rahydr of fgrmia?l 4ndiry Whith ®@ahdibalendt dedigivated IR gréstep derisarefad he
formula | can have one or nore centres of chirality and can therefore
occur in vadéefined undercbiedormaulad, butimewhithe formula | covers all these
fornms. Accordingly, the invention relates, in particular, to conpounds of
the fgr- mula | in which at |east one of the said radicals has one of the
preferred ni ngspi ndi Ci%taeﬁmﬁeegaic SBBydIcS BRShEtC aém&gcm ofompounds
can be WO 2004/ 087646 PCTI EP20041002350 -21 5 expressed by the foll ow ng
sub-fornulae la to |w, whheteracycfio rimgtravingfrofrod taddN,| O sandl/emS widrod t he
radi cal s not designated in eater detajl, are as defined under the
fornula I, but in which iWhl%;&[bsi“ﬁ‘SPBﬁ'tPWq g@?“@”?é'tﬁteﬁﬁéﬂﬁ?tﬁ or

bi cyclic, aromatic car boc?gﬁéas @jq: heterocyclic ring having fromO to 4
N, O d/or S atonms whic S Znsubstitut ed or nonosubstituted or

di substi- tuted by Hal; 10 0 15 20 0 25

. in Ib D is phenyl, pyridyl, thienyl, furyl or imidazolyl|, each of
which is monosubstituted or disubstituted by Hal;

15 in ic R' R? are each, independently of one another, H, =O, COOR’,
OH, OA, NH,, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, N3, ethynyl, vinyt, allyloxy, NHCOA, NHSO,A,

OCH,COOA or OCH,COOH;
20
inid G is (CHa)n, (CH3)aNH-, -CH=CH- or -CH=CH-CH=CH-,
in le X is {C(R*)2].CONR’C(R");]-
. 25
in if X is -CONH- or -CON(CH,COOQA)-;
inlg Y is cycloalkylene, Het-diyl or Ar-diyl;
30
inlh Y is pyridinediyl, piperidinediy|, cyclohexylene, or 1,4-

phenylene which is unsubstituted or monosubstituted or
disubstituted by A, OA, CI, £, COOCH,;, COOH,

phenoxy or aminocarbonyl;
35



, , . ch1s
nnnosubstituted or disubstituted by Hal; are each, |ndependently of one

anot her, H, =0, COORS, OH, OA NH2, alkyl having 1, 2, 3, 4, 5 or
car bon et hynyl, vinyl, aIIyI oxy, NHCOA, N g;pm
OCHzcoma‘;'B"B?“H’N%“Ps (CH2),,, (CH)r. ZCHECH or Hgg:’éﬂ?‘&%
le X is -(C(R4)2] nCONRS[ C(R4) 2] " -; mZZ X is -CONH or -CO\I(CHZCOOA)

inlg Y is cycloal kylene, Het-diyl or Ar-diyl; inlh Yis pyrldlnedlyl
pi peridi nediyl, cyclohexylene or 1,4- phenylene which is unsubstitut ed

or nonosubstituted di substi t d by, A a.. .k X
phenoxy or é‘ln‘f gocar onyl ; i8 uﬁmﬁboéxfg'&/ 5%%%‘@8&519%3@%3’8"%2 510 9
1520 0 25 30 35 in |i Taaqg alfpB oL d,@an&/amgtbﬁs’swh.dmg%w@md

heterocyclic ring having atons which i's nonosub-
stituted or disubstitut eobthuted(br daﬁmmltemd I:wnelOrraﬁ msNHmnmmeythet uted or
di substituted by Hal, A and/o pi perid X

pyrr o§| din-1-yl, pyridin- fl‘WP“QﬁW%QIQ"rﬂ'SUPSWUteﬁ Wé?'ﬁ'zﬁma d’?f OA;

1,3-0 azolidin-3 yl, pyridazin-2-yl, pyrazin-I -yl, azepan-1-yl,
2-azabicyclo[2.2.2]octan-2-yl, im dazol i di nyl, thi azol yl or

1, 4- oxazepajpylf, each of |etpigéridia-rpneyHbidint 14/kpyadirdi sibmbrghdlied by =0

or =NH 4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, pyridazin-2-yl,
pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2.2]octan-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 and/or OA,

15
in Ik Ar is phenyl which is unsubstituted or monosubstituted or

disubstituted by Hal, A, OA, SO.A, COOR?, SO;NH,,
CN, COOA, COOH or phenoxy;

20

inll D is @ 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-

. 25 tuted by Hal,

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, ethynyi, vinyl, allyloxy, NHCOA, NHSO-A,
OCH,COOA or OCH,COOH,

30 R'and R®* together are altematively a spirocyclically bonded
3- to 6-membered carbocyclic ring,
R® is H, A, pheny!, benzyl or [C(R*),].COOA,
R* isHorA,
35

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




and where the radicals nmay al so be nonosubstituted or disubstituted by
Hal, A and/or QA in Ik Ar is phenyl which is unsubstituted or
nonosubstwbubenbsosss di substituted by Hal, A OA SCO2A, PCOER2004SEBSH2,
CN, COOA, COOH or phenoxy; in Il Dis fsm)nocycllc or bicyclic, aromatic
carbocyclic or heterocyclic ring havifig fromO0 to 4 N, 0 and/or S atons
whi ch is unsubstituted or nonosubstituted or disubsti- tuted by Hal, R,
R2 are each, independently of one another, H =0, COORS, OH OA NH2,

al kyl having 1, 2, B, 4, t@ga_'e@vﬁﬁh’hplsa@tmvméﬁbeﬁdwmfatedidayﬂm—
al 'yl oxy, NHCOA, NHSCJZA 2CO0A or OCH2COCH, R and R2 ether are

alternatively a spirocycltysdicloy hetergewclicxing basmgefmmroef@ M Fesyel i c

ring, R3is H A phenyl &&4 R4 is HorA Wis
N, CR3 or an sp2-hybri di s@?@zg%&‘!ﬁrﬁ{’ t‘i’/\é%g ®8764E PCT/ EP2004/ 002350
-23 5 10 0 15 20 0 25 30 RRick hagebh@in WiddubW bend 3- to 7-nembered
satur&ted carbo- cyclic or heterocyclic ring having fromO to 3 N, fromO

to 2 0 and/or from G to 2|S$Cé-tzm,r’r$CI-|u\laNth WGHHD&k@HaCdbﬁlb‘l%Clﬂﬂnd Gis
(?g(z)th 2Sm§:6wg; C(&4) Ak 'S TR gl&%ﬁl%ﬁ\ﬁ)@},x ISHet-di yl or Ar-diyl,

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

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

is a monocyclic, saturated or unsaturated heterocyclic

10

ring having 1 to 2 N and/or O atoms which is monosub-
15 stituted or disubstituted by =0, =S 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 is F, Cl, Brorl,
n is0, 1or2
in im D is phenyi, pyridyl, thienyl, furyl or imidazolyl, each of
. 25 which is monosubstituted or disubstituted by Hal,

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, Nj, ethynyi, vinyl, allyloxy, NHCOA, NHSO.A,
OCH;COOA or OCHCOOH,

%0 R'and R* together are alternatively a spirocyclically bonded
3- to 6-membered carbocyclic ring,
R® is H, A or CH.CQOA,
R* is Hor A,
35

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



!I’ IS p”eny| !!!I C” IS UnSU!S!I !Ul 6‘! or I’T’DﬂOSU!S!ItUt 6‘! or !I SU!StItUt 6‘!

by Hal, A QA S02A, COOR2, SO2NH2, CN, COOA, COOH or phenoxy, T is a
nonocyclic, saturated or unsaturated heterocyclic ring having 1 to 2 N
and/or O jch is nonosub- stituted or disubstit m =S or
=NH and rﬁ?gﬁglw%i%osubstitut ed or disubstituted by Ha?,h%% an ?gzrﬁ&, A
i s unbranched or branched al kyl havi mZ4=10 carbon atons and in which
1-7 H atons may be replaced by F, Hal is F, d, Br or I, nis 0, 1 or 2
in ImDis phenyl, pyridyl, thienyl, furyl or imdazolyl, each of which

[ bsti d di subst,i ed I
: ﬁdggggzgntslt Iyt 312 eon?anéﬁé@%ﬁéﬁ%&ﬁ%@ %@F%%Cﬁﬁéﬁpé}?ﬁﬁar%%w ng 1,

2, 3, 4, 5 or 6 carbon ahLpie.orNaterRbping Kabing fréth o N, IO,
NHS02A, OCH2COOA or OCH2 , R and"R2 together are alternatively a

spirocyclically bonded 3t 2@ srdfenfromedtedrdatymnsic ring, R3is H A or
CH2COOA, R4 isHorA, Wis N . CR3 or an sgjz- hi/bBi di,sed carbon atom WD
2004/ Q87646 PCTI EP2004/ 00WREH may santain a§lqybiesbondy 25 30 35 E t oget her

having from0 to 3 R fromyt b GRgranGy o ot op GHEpHIEEaRvel e ring

X is -CONH- or -CON(CH,COOA)-,

Y is pyridinediyl, piperidinediyl, cyclohexylene, or
phenylene which is unsubstituted or monosubstituted or
disubstituted by A, OA, CI, F, COOCHs;, COOH,

. phenoxy or aminocarbonyi,

10

T is piperidin-1-yl, pyrrolidin-1-yl, pyridin-1-yl, morpholin-
4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, pyridazin-2-yl,
15 pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2.2]octan-2-yl,
imidazolidinyl, thiazoiyl or 1,4-oxazepanyl, each of
which is monosubstituted or disubstituted by =O or =NH
and where the radicals may also be monosubstituted or
20 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,
Hal isF, Cl,Brorl,

inIn D is phenyl, pyridyi 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, Ns;, ethynyl, vinyl, aliyloxy,
-OCOR?, NHCOA or NHSOA,
R? is H, =0, OH, OA or alkyl 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,



whi ch may contain a double bond, Gis (CH2),, (CH2)r,NH, -CH=CH or
-CH=CHCH=CH, X is -CONH or -CON(CH2COAA) -, Y is pyridinediyl,

pi peri di nedi 26b4/0879451 ohexyl ene, or phenyl ene which is PCIERM4MNNESE or
nmonosubstituted or disubstituted by Ap5OA O, F, COOCH3, COOH, phenoxy
or am nocarbonyl, T is piperidin-1-yl, pyrrolidin-21-yl, pyridin-21-yl,

nor phol i n- 4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, pyridazin-2-yl,
pyrazin-1 -yl, azepan-1l-yl, 2-azabicyclo[2.2.2]octan-2-yl,

i m dazolidinyl, thig2olylisiH otM-oxazepanyl, each of which is
nonosubstituted or disubstituted by =0 or =NH and where the radicals my
al so be monosubstitB ed ots H@rfubstituted by Hal, A and/or OA Ais
unbranched or branched al kyl having 1-10 carbon atonms and in which 1-7 H
atons may be repl ac y F, l.is, F .C, Br.or |, N.iS . 2; inlIn
D is phenyl, pyri &I cﬁtFﬁmﬁ[d'%%far?'g*y"vmgérﬁ&r‘g:"?ﬂ%jr%lsa’g%%q}'t %d or

di subs$tituted by l\ay is H =0, COOR3, OH QA NH2, alkyl having 1, 2,
3, 4, 5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy, -OCOR3, NHCOA
or NHSO02A, R2 is H, =0, OB 4-0Oh }5-da kihiazodidineg3B-digl, 235-dhydsodiH-6 car -
bon atons, R1L and R2 together are alternatively a spirocyclically bonded
3- to 6-menbered car bocycpyﬁoﬁhéﬂ'm1@§m,%| g 27089850 - 25

R3is Hor A R4 isHorAg 15_8%!;}1 é,\{éé,%zppg{%@% :@%Feflh,@ggfdén-s -9 iy

pi peridine-1, 2-diyl, oxazol , lazolidin
2, 5-difpydro-1 H azetidine-1,2-diy!,
G is (CHa), or {CH2)NH-,
. X is CONH,
Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-
15 substituted or disubstituted by methyl, trifluoromethyl,

ethyl, propyl, Cl or F,

T is piperidin-1-yt, 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-azabicyclo-

20 [2.2.2]octan-2-yl, 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 is0, 10r2,
in lo D is phenyi, 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, N, ethynyl, vinyl, allyloxy,
-OCOR® NHCOA or NHSOA,
35 R? is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-

bon atoms,



pyrrole-1, 5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazinane- 3,4-diyl,

pi per azi ne-1, 4-di I, tetrahydrofuran 3,4-diyl or 10 azetldlne 1. 2-diyl
Gis (CHOWOROMREIA6 N X is CONH, Y is 1,3 or 1,4 SRSAEAEHON0ch s
unsubstituted or nono- 15 substituted- 28 -di substituted by nethyl,
trifluoronethyl, ethyl, propyl, C or F, Tis piperidin-1-yl,
pyrrolidin-1-yl, 1 Fprridin -yl, nor- pholin-4-yl, piperazin-1-yl,

1, 3-oxazolidin-3-yl, . .2Hp _ 20 dazi n-2- yl razin-1 -yl, azepan-1 -yl
or 2-azabicyclo [2. B c'% ef@i@@'@m%ﬁ%halsﬁ'rﬁﬁ)ﬁ@@ﬂﬂﬂoﬂ%gd or
di substituted by carbonyl branched al kyl
havi ng 1-10 carbon . 25 tg%@?ﬂﬁaé?hﬁbﬁﬁﬁhé%ﬁgqﬁmgtons may be repl aced
by F, Hal is F, GR®Br ostorAis O, 1 or 2, into Dis phenyl, pyridyl

or thienyl, each of which is 30 nonosubstituted or disubstitut ed by Hal,
R is.H =0, COORS, RH, q& HrA, alkyl having 1, 2, 3, 4, 5 or 6 car bon

atoms,5 N3, ethynyl, i nyI al Iyl oxy, -OCOR3, NHCOA or NHSOZA 35 R2 is
H =0, OH, OA or vin 4. 5 or on at
2004/ 087646 PCT/E 2004/ 00*23%)8' j"di%éﬂis‘%?d !%rmp?&d'{‘ﬁgﬁ{zﬁjé!f 9?‘%203”!“!5%‘? natively
a spirocyclically d 3- to 6-nenbered carbocyclic ring, R3is H or
A, R4 isHorA E is pyrrolidine-1,2-diyl, piperidine-1,2-diyl,
oxazol i dine 10 3,4- or 3,5-diyl, thiazolidine-3,4-diyl, 2 5-dihydro-1H-
10 pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-0xazinane-
3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
. azetidine-1,2-diyl,
G is (CHz)n or (CHz2)aNH-,
15 X is CONH,
Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

substituted or disubstituted by methyl, trifluoromethyl,
ethyl, propyl, Cl or F,

20 T is morpholin-4-y! which is monosubstituted or disubsti-
tuted 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 isF, Cl, Brorl,
25 n is0, 1o0r2,
inlp X is {C(R*)2\CONR’[C(R*)]a- or -[C(R*)2]\CO[C(R*)2]-;
30 inig X is CONH or COCH;,
inlr D is phenyl, pyridyl or thienyl, each of which is

monosubstituted or disubstituted by Hal,
35



0 15 20 0 25 30 3,4- or 3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-I|H
pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazinane- 3,4-diyl,

pi per azi myQlods/el7gds, tetrahydrofuran-3,4-diyl or azet ipdiTvER2M042028501 , G
is (CH2)r, or (CH2)" NH, X is CONH,_X5is 1,3- or 1,4-phenylene which is
unsubstituted or nono- substituted or disubstituted by nethyl,
trifluoromethyl, ethyl, propyl, G or F, T is norpholin-4-yl which is
nonosubstituted or disubsti- tuted by carbonyl oxygen, A is unbranched or
branched al kyl haviRg 1- 1 Ha£Q0CORROBHAOM INHQ/\/@;lICy*llhéw?lgH a]:_t@m may be
replaced by F, Hal is F, d, Br or I, nis 0, 1 2, inlp X i

_[C(R4) 2] . , CONR3[ C( R4) 2] . 5 an6 caropratoms ass, @(thmﬂ]vmyl allylexy,q X |s CONH

or COCH2, |nIrD|sphen r t each of which is
monosubstituted or di substd’?g?ﬁdh%igélor @gg%}\QOOM 087646

PCTI EP20041 002350 R?27 i 40-0, &H,W9ALraikyPhalihg f 213,206 S&Fa- O A
NH2, @&l kyl having 1, 2, 3, 4,

bon atoms,
R'and R*> together are alternatively a spirocyclically bonded

3- to 6-membered carbocyclic ring,

R? is HorA,
10 R* is Hor A,
. E
( ) is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-
w
15 3,4- or 3,5-diy|, 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-diyi or
azetidine-1,2-diyl,
20 G is (CHa), or {CH2),NH-,
X is CONH or COCH,,
Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-
substituted or disubstituted by methyl, trifluoromethy!,
. ethyl, propyl, Ci or F,
25 T is morpholin-4-yl which is monosubstituted or disubsti-
tuted 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,
30 Hal isF,Cl Brorl,
n is0, 10r2,
inls D is a monocyclic or bicyclic, aromatic carbocyclic or

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



5 or 6 carbon atons, N3, ethynyl, vinyl, allyloxy, -0OCOR3, NHCOA or
NHSQ2A, R2 is H =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car- bon
atoms, R Jrbgoet her are alternatively a spirocyclpicgipawosfparagd 3-
to 6-nmenbered carbocyclic ring, R3is or A RAis Hor A E Wis
pyrrolidine-1,2-diyl, piperidine-1,2-u%yl, oxazolidine 3,4- or 3,5-diyl,
t hi azol i di ne- 3, 4-di yI , 2,5-dihydro-1 H pyrrol e-1,5-diyl,

1, 3-di oxol ane-4, 5-diyl, 1, 3-oxazi nane- din pi perazi ne-1, 4-di yl,
tetra hydrof uran- 34d|y| (CHZ)
Nk X0 CON or w@rch @?‘ﬁ%bgbﬂﬁa Hbﬁbf%ﬁ?\%h%ﬁ%@uﬁtl
unsubstitut ed or nobno- Suﬁﬁédbrﬂ-ﬁi or d| substltut ed by nethyl,

trifluoromethyl, ethyl , propy F, Tis m)rpholln4 I _which is
monosubstituted or Bis®osie eaeh, @WQBPWHMWD"@WWF H,i=0.6PRched or

branched al kyl haV|ng 1-1 a ons may be
repl aged by F, is F, Bbp%’goﬁ'é? z%lﬁ)ﬂ}q%éndg)ll n%v% ‘Frzl-’&r%c?'ébaqﬂ is a

12
nonocyclic or bi cycl ic, a @jﬁqagl £ XAhvI Cal oL \TH:: & Ng
having fromO to 4 N, O aﬁd/ or Né atgbrrg V\DVZOO?| %:37646 PCT/ EP%QQOAM 002350

28 0 which is unsubstituNESQA, rmnosubstltut ed or d| substl- t ut ed by

lc_)lil ’ N52: sz; |r eh:\?;:&g agaq%)eg%?gg aglggﬁ gltlyha splrocycllcally ondéed 5 OH
3-to 6-membered carbocyclic ring,
10 R’ isHorA,
. R* is H or A,

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 O to 3 N, from O
to 2 O and/or from 0 to 2 S atoms,
which may contain a double bond,
G is (CHz)n or (CH2),NH-,
20 X is -[C(R*)2.CONR’[C(R*)]- or {C(R*)2].CO[C(R")z]w-,
Y is Ar-diyi,
Ar is phenyl which is unsubstituted or monosubstituted or

disubstituted by Hal, A, OA, SO,A, COOR? SO,NH, or

® - 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, 1or2,
in It D is phenyl, pyridyl or thienyl, each of which is
35

monosubstituted or disubstituted by Hal,



atons, N3, ethynyl, vinyl, allyloxy, -OCOR3, NHCOA or NHS02A, R and R2
together are alternatively a spirocyclically bonded 3- to 6-nenbered
car bocyclywe Jobdd76450 R3 is Hor A, R4 is Hor A Wi s pEI/EMER4D02330

sp2- hybri di sed carbon atom E together,pth Wis a 3- to 7-nenbered
saturated carbo- 15 cyclic or heterocytiic ring having fromO0 to 3 N,
fromO to 2 0 and/or fromO to 2 S atons, which may contain a doubl e
bond, Gis (CH2), or (CH2)"NH, 20 X is -[C(R4)2]f, CONR3[ C(R4) 2] n- or
-[C(R4) 2] r CO C(R4) 2k, -, 5-30 IGHADRD havi ichis
unsubstituted or noir?osubstei}t?'utgdcgjpﬁ;iqsﬂbst ) tmuiifégﬁ{%’;llhﬁa\ﬁpbegyzgl\b\h S02A,
COOR2, SO2NH2 or CN, T i§ ombrgarbbn@temy] Nyhatioynylsvinglnablyibxy,i t ut ed or

di substi- tuted by carbony ge [ ranched_or ched al kyl
havi ng 1-10 carbon atom‘d@&@n"m@ﬁu ﬁ'%pa ‘eﬁgycgé‘aél‘epl aced by F,
Hal is F, A, Br or 1, n is Q4 _ el t & . L d or
thi engl, each of which is én@r?oét@?tﬁt%*%bdﬁbr@cﬁﬁﬁggﬁpﬂdt eﬂxﬁvz étil , WO
2004/ 087646 PCT/ EP2004/ 00 B3EH,-CHIOH)LCHHet', 15 R is H =0, COOR3, OH,
OA, NH2, al kyl havi ng 1, 2, 3, 4 .

R 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

10 3- to 6-membered carbocyclic ring,
® R® is H or A,
R* is H or A,
E
15 ( ) is pyrrolidine-1,2-diy!l, 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-

20 3.4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or

azetidine-1,2-diyl,
G is (CH2), or (CH2),NH-,
X is CONH or COCH,,
. Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

25 substituted or disubstituted by methyl, trifluoromethy!,
ethyl, propyl, Cl or F,

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

30 Het'  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;,

35 A is unbranched or branched alkyl having 1-10 carbon

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



5 or 6 carbon atons, N3, ethynyl, vinyl, allyloxy, -OCOR3, NHCOA,
NHS02A, CH3- C=C- CH2-0-, -0-CI—|2-CH(O—|) CH(OH, -O CH2- CH(OH) - CH2NH2 or

- 0- CH2- C Wolfouds7646H2 Het', R2 is H =0, OH OA or al lpgrnir@vis@3se 2, 3,
4, 5 or 6 car- bon atons, R and R2 to g@ther are alternatively a
spirocyclically bonded 3- to 6-nenber carbocyclic ring, R3is Hor A
R4 isHorA, E Wis pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine
3,4- or 3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-1 H
pyrrole-1,5-diyl, 1p3;di opqt an Fﬁlo%; d|yI 1, 3- oxazi nane 20 3, 4-diyl,

pi per azine-1, 4- d| yl, tetrahy’dro uran- 3, 4-di yI or azetidine-1,2-diyl, G
Is (CH2),, or (CHZ)n NH-, i920,i50CBNH or COCH2, Y is 1,3- or 1, 4-phenylene
which is unsubstituted or nono- 25 substituted or disubstituted by
methyl, trifluoromethyl, ethyl, propyl, Cd or F, Tis m)rphol in-4-yl

which is no bsti put ed Y Bpw 30 Het'
Is a saturap.'ogju3 6- nenber%cptﬂé%lr)@dc&r%{hﬁ& %(\9/-! ng rom 03N
and/ or 0 atons, which mysmtwmhﬁtdggwsmmédcﬁy lﬂgnosubstltut ed or

di substituted by car bonyl COQA or

CONH2, 35 Ais unernchedlSdﬂ y&aﬁ@@ﬁ a(DklyOPnaWT'n@"wJ bavmr’bo?m & ons and

I n Wmchl?Hatoms may r ced
PCT/ EP2004/ 002350 - 30 Has sﬁe ‘Ear% t‘ﬁ‘s ’rq3’1e i iR %ﬁV'S’F‘V'z; 0
-OCOR?, NHCOA, NHSO,A, H-C=C-CH,-, CH,-C=C-

10 CHz-0O-, -O-CH,-CH(OH)-CH.0H,
. -0-CHz-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 spirocyclically bonded
3- to 6-membered carbocyclic ring,
R® is H or A,
R* is Hor A,
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-diyi, 1,3-oxazinane-
25 3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyt or
azetidine-1,2-diyl,
G is (CHa), or (CH2),NH-,
X is CONH, COCH, CO or COO,
30 Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

substituted or disubstituted by methyl, trifluoromethyi,
ethyl, propyl, Cl or F,
T is morpholin-4-yl which is monosubstituted or disubstitu-
35 ted by carbonyl oxygen,



5inlu Dis phenyl, pyridyl or thienyl, each of which is nono-

substituted or disubstituted by Hal, R is H =0, COOR3, OH QA NH2,

al kyl havWR0e4/0826463, 4, 5 or 6 carbon atons, N3, et hPSIYEP2(4/{)p3S50

al lyl oxy, -OCOR3, NHCOA, NHS02A, H C=¢%CH2-, CH3-C=C 10 CH2- O,

-O-CH2-CH(OH)-CH(OH, -0-CH2-CH(OH) - CH2NH2 or -0-CH2- CH( OH) - CH2Het ',
is H =0, OH OA or alkyl having 1, 2, 3, 4, 5 or 6 car- bon atons,

and R2 together are alternatively a spirocyclically bonded 3- to
6- nenber ed carbocycHet ri isga s&iratedt3-6rmembered hetelfbmrclia ringzu}a\ﬂ'?ng S

15

R2
R

rrolidine-1,2-diyl, piperidjne oxazol j
gYS-di yl, thiazoli i nepsp 3}' §”a‘|<%ﬁiPEP"iﬂWh' "BaSGPeP"?U@St&P | 45

di i 13 i pyrro e, ted or monosubstituted or disubstituted by carbonyl

oxygen, Hal, A, OH, NH;, NO,, CN, COOA or CONH;,

° 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,
n is0 10r2;
10 inlv D is phenyl, pyridyl or thienyl, each of which is mono-
. substituted or disubstituted by Hal,

R’ is ethynyl, vinyl, allyloxy, CHs-C=C-CH,-0-,
-0-CH,-CH(OH)-CH;OH, -O-CH,-CH(OH)-CH>NH; or
15 -O-CH,-CH(OH)-CH,Het,
R? is H or OH,
R'and R?® together are alternatively a spirocyciically bonded
3- to 6-membered carbocychc ring,
20 R® is Hor A,
R* is HorA,

( : > is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-

. W

25 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-diy! or
azetidine-1,2-diyl,

30 G is (CHz)n or (CH3)aNH-,

is CONH, CO, COO or COCH_,

x

Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

substituted or disubstituted by methyl, trifiuoromethyl,
35 ethyl, propyl, Cl or F,



y , , Oxo0 ane , 'y , -oxaz nane- 25 3,4-diyl, piperazine-1,4-diyl,
tetrahydrofuran-3,4-diyl or azetidine-1,2-diyl, Gis (CH2)n or (CH2)"
NH-, X i SWOQWH/080838H2, CO or COO, 30 Y is 1,3- or 1, 4- SeaRMENOINch is
unsubstituted or nono- substituted or.gpsubstituted by nethyl,
trifluoromethyl, ethyl, propyl, O or F, T is norpholin-4-yl which is
nonosubstituted or disubstitu- 35 ted by carbonyl oxygen, WO 20041087646
PCTI EP20041002350 -31 5 10 0 15 Het' is a saturated 3-6-menbered
heterocyclic ring havi ng isfpipenidintbyB pMrralidinet -y Hi-pysdinvhiytimeiy be

unsubstitu- ted or nonosubstituyted or disybstjtuted . car | .oxygen,
Mol A OH N2, NCD, ON, Peokadof RipRrEzin s ! '@F%?Bﬁghgaioﬁy'&’ﬁ(&'hed

gl k)lél having 1-10 carbon g4a4am%ARddlin WiiCHzdnah-flyilof FeaBbicytio! €p! aced
y F

5 [2.2.2]octan-2-yl, each of which is monosubstituted or

disubstituted by carbony! oxygen or OA,

Het'  is a saturated 3-68-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_,

. A is unbranched or branched alkyl having 1-10 carbon

10

atoms and in which 1-7 H atoms may be replaced by F,
Hal is F, Cl, Brorl,
15 n is 0, 1 or 2;

in w 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, N, ethynyl, vinyl, allyloxy,
NHCOA, NHSO:A, OCH;COOA or OCHCOOH,
R? is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
. o5 bon atoms,
R'and R? together are alternatively a spirocyclically bonded
3- to 6-membered carbocychic ring,
R’ is H or A,

R* is Hor A,
30

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

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-



Hal is F, d, Br or I, nis O, 1 or 2; inlv Dis phenyl, pyridyl or

t hi enyl, each of which is nobno- substituted or disubstituted by Hal, Rl

I s et hynyWoO 2004i§87¢646al | yl oxy, CH3- C=C- CH2-0-, - 0- CH2- CHODAP2EM(00RE50

- O CH2- CH(OH) - CH2NH2 or - 0-CH2- CH(OH) 34tHR2Het', R2 is Hor OH R and R2
together are alternatively a spirocyclically bonded 3- to 6-nenbered
carbocyclic ring, 20 R3is Hor A 025 30 35 RAis Hor A is
pyrrolidine-1,2-diyl, piperidine-1,2-diyi, oxazolidine- W3, 4- or
3,5-diyl, thiazolidine-3, éxaltiyane-3,5diji, fpiplemzlné#,wiyt,déttaﬁycﬁ'oﬂirahv

1, 3-di oxol ane- 4, 5-diyl, 1,3-o0xazi nane- diyi, piperazine-1,4-diyl,

t et r ahydr of ur an- 3, 4- di yI 34 d'é(k@’fﬂ%ﬁ’t@ﬂq-“ﬁ'ﬂi I Gis (CH2)r, or

(CH2), , N+, XlsCOa—i @ rﬁcgﬁ S | ene which
i s unsubstituted or m)no- 529 t(C %’ Eftslug'l'[ %ruﬁbﬁm%‘
trifluoromethyl, exhyl, ROONH, CGDCH, dr-CONTHLEOO

PCT/ E§20041002350 -32 5 10 0 15 T |szp| peridin-1-yl, g-pyrrol idin-1 -yl, 1

H pyridin-1 -yl, noX- phols mmﬂmqhyl pimmmmcyq:lohqxﬂem.agrm | di n- 3- yI
2H-pyri- dazin-2-yl, pyr azheny}leng Wwhid L% ubsitited or FEHARbSHTSS or
disubstituted by A, OA, ClI, F, COOCH,;, COOH,
phenoxy or aminocarbonyl,

10 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,
15 Hal isF, Cl, Brorl,
n is0, 1or2;

and pharmaceutically usable derivatives, solvates, salts and stereo-

20 isomers thereof, including mixtures thereof in all ratios.

The compounds of the formula | and also the starting materiais for the
preparation thereof are, in addition, prepared by methods known per se,
. 25 as described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), 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-

30
tioned here in greater detail.

if desired, the starting materials can ailso be formed in situ so that they are

not isolated from the reaction mixture, but instead are immediately con-

a5 verted further into the compounds of the formula |.



[2.2.2] octan-2-yl, each of which is nmonosubstituted or disubstituted by
carbonyl oxygen or OA, Het' is a saturated 3-6-nenbered heterocyclic ring
havi ng fWEmA084983646 N and/or 0 atoms, which may be unsf§IER2M4/A20 oy
nonosubstituted or disubstituted by cemiponyl oxygen, Hal, A OH NH2,
NO2, CN, COOA or CONH2, A is unbranched or branched al kyl having 1-10
carbon atons and in which 1-7 H atons may be r epl aced by F, Hal is F,
C, Brorl, nis 0, 1o0or 2; inlwDis phen r|d |, thienyl, furyl
or im dazol Jhe séa:ftlngcﬁommnrm ¢f§hm6®r@mlaetlli i tlh’d andiVbasgeneray by Hal
20 R is H, NH2, a ha|n123 5 or

car bon atongnowﬂ hﬁ%ﬂﬁﬁ “°Yﬁ'n’§/‘|ey cany bf%?y \‘WH%SR E}éh?ffrqzcom or
OCH2COOH,  Rgnbwn'persd. OH QA or alkyl having 1, 2, 3, 4, 5 or 6 car- 40
25 bon atonms, 30 Rl and R2 together are alternatively a spirocyclically
bonde 3- to 6-nenbered carbocyclic ring, R3is Hor A R4 isHorA E W
I's pyrrolidine-1, oxa.zo]idine-3,4- or

3/5"diyT ltﬁoa&raﬂqrm%réf'tbeﬁo e T Bnprafrablie @il sg gﬁz%)mgg@qg\; -
1, 3-di ox ﬁcfﬁts 5 - 5 1
15 oxagi gaﬁgsgﬂﬂéafigﬁgfo;#b'gﬁg\zqfﬁe%ﬁﬁ&] c,) ﬁg rgﬁﬁlglgﬁofuran- 3,4-diyl or

azetidine-1, 2-diyl,

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

10 an acid-binding agent, preferably an alkali or alkaline earth metal hydrox-
. ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or
alkaline earth metals, preferably of potassium, sodium, calcium or cae-
sium. It may also be favourable to add an organic base, such as triethyl-
15 amine, dimethylaniline, pyridine or quinoline, or of an excess of the phenol

component of the formula Il or of the alkylation derivative of the formula 11l

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-dichioroethane, tetrachloromethane, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, iscpropa-
nol, n-propancl, n-butanol or tert-butanocl; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxanee; glycol ethers, such
as ethylene glycol monomethyl or monoethyl ether or ethylene glycol

30 dimethy! ether (diglyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide
(DMSQ), carbon disulfide; carboxylic acids, such as formic acid or acetic

35

acid; nitro compounds, such as nitromethane or nitrobenzene; esters, such
as ethyl acetate, or mixtures of the said solvents.



Gis (CH2)0,, (CH2)rNH, -CHCH or -CHCHCH-CH, X is CONH COCH2 or
-CON(CH2COQA) -, Y is pyridinediyl, piperidinediyl, cyclohexylene, or
pheny| eneWR084{087646unsubst i t ut ed or nonosubstitut ed or PCATERIMNOII ed by
A OA d, F, COOCH3, COON, phenoxy ossam nocarbonyl, T is

nmor phol i n-4-yl which is nonosubstituted or disubstitu- ted by carbonyl
oxygen, A is unbranched or branched al kyl having 1-10 carbon atons and
in which 1-7 H atons may be replaced by F, Hal is F, d, Br or 1, nis
0, 1 or 2; and pharnaceutically usable derivatives, solvates, salts and

stereo- 20 |soners thereof, includi m xtures the f inall,ratios. i
35 50 35 ThoORMRDsAY the fomuita | cRnitdrtiednere RreteTanty he abeies bl or i &l s
for the pr at. j ds known
bor so.  borERIRE AinddRiER (iE formdladf Wik CmpBAREbPheiBY S |
wor ks, suchThe reé&ctidgreis- dendralleairiedcoutde mandngd rsiobent anGhedee cohbi-hods  of

Organﬁc Chem stry], Georg-Thiene-Verlag, Stuttgart), to be precise under
reacti on cHABS BB @€ known and suitable for the said reactions.

ot ron- i BRI pPESR 5t fe EARLBIY L Wil BER GN UL BCp 3B o ¢

mat eri al s cpgaciively Medifiedn®H droup) swcrsas,tfbﬁéxéthbe, aneaactivated ésteatpd from
the reaction mxture, but instead are inmediately con- verted further

into the coifpidiaraidepr alkylsulfenviozy having bExarber eeme(rmeferadbhy/ 002350
-34 5160 15mze?hﬂsal?onyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having
. 6-10 carbon atoms (preferabty phenyl- or p-tolylsulfonyloxy).
Radicals of this type for activation of the carboxyl group in typical acylation
reactions are described in the literature (for example in the standard
15 works, such as Houben-Weyi, Methoden der organischen Chemie
[Methods of Organic Chemistry], Georg-Thieme-Veriag, Stuttgart;).
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
. 25 carboxyl component of the formula V.
It may also be favourable to add an alkali or alkaline earth metal hydrox-
ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or

alkaline earth metais, preferably of potassium, sodium, calcium or

caesium.

%0 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.



30 35 The starting conpounds of the formulae Il, 111, IV, V and VI are
generally known. |If they are novel, they can, however, be prepared by
met hods WOOMMAEE646se. Conpounds of the formula | can PCATER2G1H0P2158
obt ai ned by reacting com pounds of thggftornula 11 with conpounds of the
formula 111. The reaction is generally carried out in an inert solvent,
In the presence of an acid-binding agent, preferably an alkali or

al kaline earth nmetal hydrox- ide, carbonate or bicarbonate or another
salt of a wCampindsalf thédéoratall icanfurthémedrerprefearably beeobiamnedbef er abl y
of potassium sodium calciumor cae- sium may al so be favoyrable to

I |
add an or gaffactifgcomeeundsLef tF?if‘é'i’Wﬂ-"‘Hﬁhﬁgﬂ‘tﬂﬂuﬁﬂﬁmﬁ%%rm yridi ne
i nol i . la 11
of of the arkeneefiorl gerisEa SarrieRo iR inef YR ehglindef CohBLM, 2

condi tions teas astimdicaeacdbove tine is between a few mnutes and 14 days,
and tBe reaction tenperature is between about 0 and 150, nornally

bet ween 20 ¥ntheicGanpaunrgprkibhedprmuladbids prefieratiy|GleBt d aa@efTe§ 8F ocar bons,

h h . | th b I vl Ghlorinated
Py ocar boncoctuaBmGSEH R le. ARTERE Tor SEABR, oB adliafiifestetia ' "' ¢
tetrachi or oifRidazBRde 6P kKyBuIfbAYIBKY halingM -8 QiFB6R afsns fpreférably, such as
nmet hanol , et hanol, isopropa- nol, n-propanol, n-butanol or tert-butanol;

et hers, sucmeibyldufomyloxyeonisifluoremethylsutfonylosyher aryissifoayipxy dayingn ( THF)
or di dRQanee; col ethers, such, as ethylene gl ycol nononethyl or
nonoet hyl ephﬂi X%&"’é‘t?*?“@r@”ﬂ%%ﬂy pﬁﬁﬂ)ﬁ'é%ﬁf?rr}ob& f"”@’%ﬂ’%{?‘yrre); ket ones,
such as acetone or butanone; am des, such as acetani de,

nmet hyl acet am de or di nmethylformam de (DVMF); nitrites, such as
acetoni tri | €onpounusi afdbe fomullad cadifurhénnhoreytreferably be 8baMed bar bon
di sul fide; carboxylic acids, such as formc acid or_acetic, acid; nitro

conpounds, %i”@sa RPTPgHARE H’&H&e tarmpila PolEl B hicR & isras defiped Inhs et hy |
acetatts, or chil 4 G G rRAe TGS, o BN A5HR4heny! chioro-

PCT/ EP2004/
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 formula | from one of their functional derivatives by
treatment with a solvolysing or hydrogenolysing agent.
. 25
Preferred starting materials for the solvolysis or hydrogenolysis are those
which conform to the formula |, but contain corresponding protected amino
and/or hydroxyl groups instead of one or more free amino and/or hydroxyl

groups, preferably those which carry an amino-protecting group instead of

%0 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 hydroxyl group, for example those which conform to the formula I, but

35

carry a -COOR” group, in which R” is a hydroxyl-protecting group, instead
of a -COOH group.



20 0 25 30 35 Conpounds of the formula | can furthernore preferably be
obt ai ned by reacting conpounds of the fornmula IV with conpounds of the
formul a \Wo 20busresction is generally carried out in arCTrEroecdgorssent and
under condi- tions as indicated above.g}n the conpounds of the formula V,
L is preferably O, Br, | or a free or” reactively nodified OH group,
such as, for exanple, an activated ester, an im dazolide or

al kyl sul fonyl oxy having 1-6 carbon atons (preferably nethylsulfonyl oxy
or trifluoronethylsul fonyl oxy) or aryl sul fonyl oxy having 6-10 carbon
atons (preferably phenyl- or p-tolylsul fonyloxy). Radicals of this type
for activat ltematso pmn:ojarfmaplurghtmf —rndenppalmdlﬁelgelrm—umnteqt@@emuam are

described in t iterature I, £xanp n the s rks,,.such as
ouben: vey! gt RSB e e SRBRPLRdhRh o Raler B ateriRg fete®

Chem stry], &Wtﬁeﬁb@éﬁné%{rb@ﬁb préséht 87 HifferentAfdrh \GeSshREL e ©
advanﬁageous y forrmed i n for exanple through addition of t or
N- hydr oxysucam in manhy.catbes beczleavexhoff setptiwebl |y carried out in an inert

solvent, in the presence of an acid-binding agent, preferably an organic
base, such as DI PEA, tri- ethylamne, dinethylaniline, pyridine or

qui nol i ne, &QHF}E rf'rﬁa V. It
may al so be?b gsgura%lﬁgﬁ)t Q;Ot%(gﬁ.'agnﬁﬁlrug ?@’k or a Q%ﬁénrgﬂ)ieea I%é)'fél?haﬁ'ydrox-
i de, carbongg grcmpsbmah lea sLitable fanptdiectirgpitiocking) awakins group t he

al kal Hpor aline earth netals, preferably of potassium sodium

cal ci um or ag@é@t ghempah Eaations obuk wRich @igisasy e remeve aftee thedesiresh ti ne
o ks PR e A 0 R s R Rl B bERS R RS |
et ween abopf slich g\fgﬁ t m7 rtiSlar Alsubshfitéd %9|SM_BQﬂit§Jte’ﬁ acyl hatw
menti oned above. 004/ 087" 6 PCTf EP2004/ 002350 36
aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are

15 removed after the desired reaction (or reaction sequence), their type and
size are furthermore not crucial; however, preference is given to those
having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process.

20 It includes acyl groups derived from aliphatic, araliphatic, aromatic or
heterocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxy-
carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Exam-
ples of such acyl groups are alkanoyl, such as acetyl, propionyl and

. 25 butyryl; aralkanoyl, 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 arylsulfonyl,

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



10 15 20 25 30 35 Conpounds of the formula | can furthernore preferably
be obtained by reacting conpounds of the fornmula 11 with conpounds of
t he for muW® NQ4/087636e reaction is generally carried out PFCA/ERZ0Q4/)82350

sol vent and under condi- tions as indigated above. In the conpounds of
the formula VI, L is preferably C, Br, | or a free or reactively
nodi fi ed OH group, such as, for exanple, an activated ester, an

i m dazol i de or al kyl sul fonyl oxy having 1-6 carbon atons (preferably

met hyl sul f oolémical ceadtionf hasohesre caryiesubiteiyewtgre inthamdleclleofypicaly

havi 6- 10 b t f bl y ph | - or p-tolylsulf I :
Compounds. oPf B4 SRS G ARoverTadRaca s bRukies o SubsUR aal by

o : Rt ieP 2o,
Craim 17w PNl ot RInftrors B al) SBLES, The haflfe i 928, ' "

chl oro- for ghtre hydrogylotecting kroaps areher cradistsihceahdy sndsemoead | v
reactPng this w'th a conpound of the formula 11. This is carried out
under condi gainsafter the slesired #hemical reagligiban teacHPNSeaUEDERLPTEferepes

one. of thei I° TuABIS SRAIPHRY DA AL d By BE AR et o B Braplehg: or
hydrogenol ygf Rgdrestpindrotdtitipigtirofps S ihtdt@ligR behzy! 4-réthokitserzgd vol ysi s or

hydrogenol ysi s  are those which conformto the formula 1,” but contain
cor r espondi penijsoberznydo-ioilenesulianyh tefiybityand aceivi wheng beaayl@ndne or
nore flDee api nd/ or _hydr oxyl roups, preferably those which carry an
ani no- pr ot egfpﬁgﬁ'éﬁ%ﬁaamaéﬁéﬁg" H at om bonded to an N atom in
articular those which carry an R-N group, in which R is an

I no-protecting group, instead of an HN group, and/or those which carry
a hyd roxyl Theraomprunds afitbe formda ¢ ade Gbetsated Foat thveir fahchomgldtesival gr oup,
for exanpl e, those which conformto the formula 1, but carry '

group, in wY@h—ienending or ths pratertinaeiquRsscn for ¢m@a&s'r&asté%
group15V0 2GAY08404%a550L57 2RHY PPAD 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-toluenesuifonic 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, furthermare 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 perchioric 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 O and about 50°, preferably between 15
and 30° (room temperature).
The BOC, OBut and Mtr groups can, for example, preferably be cleaved
35

off using TFA in dichloromethane or using approximately 3 to 5N HCl in
dioxanee at 15-30°, and the FMOC group can be cleaved off using an



- 37 51t is also possible for a plurality of - identical or different -
protected am no and/or hydroxyl groups to be present in the nolecul e of
t he star tWl@ROHIB3s46rial . |f the protecting groups pres@®GF/ERIPOIISEr ent
fromone another, they can in many caggs be cleaved off selectively. The
term "am no-protecting group” is known in general terns and relates to
groups which are suitable for protecting (bl ocking) an am no group 10
agai nst chem cal reactions, but which are easy to renove after the
desired chappmxima@@cﬁito BOMasolnbien of @imethytaruinesctethyiamene ar t he

mol ecul e. i C roups are, in particular, unsubstituted or
substi t ut ed &@P‘p'nea\nﬁ & gaxymet hyl or aral kyl groups. Since the
am no-protecting groups are 15 renoved after the desired reaction (or

reacti on sequence), their type and size are furthernore not crucial;

however, prPfcﬂeemg:grwpwwhmhtcantwmwnowhmogeaalyncallyoﬁot exarnple 1- 8,
car boR atom; The term” ac%g q‘iroup Is to be understood in the broadest
g

sense in cofldsbepryharthetl isseinthemmidinasgropp fremithe oxadiazelg)|  gr oups

aci os o supptRReefeoroah bBbaleq B 10E bkinple, Ky TERRKT W oo POl e

aryl oxycar bﬁ?dﬂogéﬂdn@ﬁ@gﬁééédcb GHREHBISE FOPeRAMPE 8 Widble- Eméncawg@t of

such acyl groups are al , such as acetyl, propionyl and 25 utyryl
ar al kanoyl , sgmasmllpd@wl eniageausly,on asuppors such 28 warben). Beity| -

| otQal k I h POA,, al k hox bonyl
o1 howycar boRgle <cl¥efiS e &b indhel RENCGRE BB, A sepicliar FousaRibar bony )
‘gd 2- 1 0doe blkeRsfRISHEN W mathBhisPY EMNEREN YT anftes SHEZDIFarRD 30

nzoxy"), 4-nmethoxybenzyl oxycarbonyl and FMOC, ‘and arylsulfonyl, such
as Mr. Pr ehydmgenamsrmrspgeneeally cgrgdmmﬂatmmpa@mmsdmmmmabmher- nor e

CBZ, Fnoc e acety 35 The term " hyd I-pr t| ng group” iIs
| i kewi se knBWH %9 %&rﬁﬁsqrgﬁrﬁgwﬁﬁﬂ ai’@l—’taﬂ &’dtép[ggﬁruﬂ re suitable
for pnétect tg.are easy
to remve af P—Z‘i@tﬂ*ﬁdﬁﬁﬁé%f%%%%%% @%@?@2@@%%@%@%” 55
example, on 5 to 10% Pd/C in methanol or using ammonium formate
(instead of hydrogen) on Pd/C in methanol/DMF at 20-30°.

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

. 25 methanol, ethanol, isopropanol, n-propancl, n-butanol or tert-butanol:

ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or

dioxanee; glycol ethers, such as ethylene glycol monomethy! or monoethyi
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 dimethyl sulfoxide (DMSO); 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.



10 0 15 20 40 25 30 35 chem cal reaction has been carried out el sewhere
in the nol ecule. Typical of such groups are the above-nenti oned

unsubst i twhedosusréigbst i tuted aryl, aral kyl or acyl greggmp2éodfobisse nor e
al so al kyl groups. The nature and size,.of the hydroxyl-protecting groups

are not crucial since they are rermve'dmégai n after the desired chem cal
reaction or reaction sequence; preference is given to groups having
1-20, in particular 1-10, carbon atons. Exanples of hydroxyl-protecting

groups are, F' 12§ baR Hefsagiftiiiad, fortexBihpiex yiSpgZatetic didbf LSIAENATH. or

p-tol uenesulfony, tert-butyl and acetyl, whére benzyl and “tert-butyl are
parti cul ar | KO f watezdwalEnd Hio opwateiddiokandes &t dempeeatures betiviepartit ed from
their functionql deriva- tives - depending on the protecting group used -
for exanpleaUQiQB-strong aci ds, advantageously using TFA or perchloric
acid, but also using other strong inorganic acids, such as hydrochloric
acid gr sulfuric acid, strong organic carboxylic acids, such as

tri chl or oacPtéecamialgraipssedrf funthermoigibe acglatéd irsa kenvenmtionad manner
p-tol uenesul fonic acid. The presence of an additional inert solvent is

possi bl e, busingsamatidghiide areerkylide orsilkylalgcdusing@an wasubsiitped o5y e

cthers. suchSg g Y RIPG ToB RS REL AR .0 dprtadiqyn '
hal ogenat edjrhyflirRses6I086t, stok asaficllofdihethaneidraiF ahd/drhe th®peesal so
al cohgps, such as nethanol, ethanol or isopropanol, and water. M xtures

of the aboesceohaibasedsych as tiethylamine or pyridinee at teroperatureshetween

preferably ﬁed i+%oexcess wi t hout addition of a further solvent, and
Qerchl oric ANd$305r ef erably used in the formof a mixture of acetic

cid and 70% perchloric acid in the ratio 9:1. The reaction tenperatures

for the cleavage are advantageously between about 0 and about 50,

pref erably Bedvasecof the foomaalEapriznoconeriest intaithe asstiviatBd@cidBdditiond M r

0 SuPToonr: sl o . B e P oSl E R lrk Sk & 2
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 carboxylic,

. 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-

20 ane- or ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethane-
sulfonic acid, benzenesulfonic acid, p-toluenesuifonic acid, naphthalene-
mono- and -disulfonic acids, and laurylsulfuric acid. Salts with physiologi-
cally unacceptable acids, for example picrates, can be used for the isola-

tion and/or purification of the compounds of the formula |.
35



di oxanee at 15-30, and the FMOC group can be cleaved off using an WO
2004/ 087646 PCT/ EP2004/ 002350 -39 5 10 O 15 approximately 5 to 50%
sol ution of dinethylam ne, diethylamne or piperidine in DVMF at 15-30.
Pr ot ect i NYOROSI648hi ch can be renobved hydrogenol yti caPCFEPRMH/08330p) e
CBZ, benzyl or the liberation of the a#idino group fromthe oxadi azol e
derivative thereof) can be cleaved off, for exanple, by treatnent with
hydrogen in the presence of a catalyst (for exanple a nobl e-netal

catal yst, such as palladium advantageously on a support, such as

car bon) . Sufnthgmteeskhand mosnpaunsisafdhe fersulad grpdeceonusstad intathe

P tes. oucROREsARING FietafSAiR L AarbUrR el kMR alind e afi el
t enper at ur ega|Be OMSID tﬁb%he@.goaawhgléiﬁm@ﬁmrﬁrsgﬁ§ UERY Hictafor diphplel and

200 bar, preferably at 20-30 and 1-10 bar. Hydrogenolysis of the CBZ
group ﬁs uccesodiumehydrokicie, petessipine hydroxide, sotids Rartonate e potassiuror usi ng
anmonfum f or mat e i pst ead of hydrogen) ,on. Pd/.C i n_net ol / DMF. at 20- 30.
20 Exanp| cocabotad)alis Sicuness IS EE ppaiduralhRAREDE HBRRE hexans.
petrol eum e e ; chlorinated hydrocarbons,
such as tri%ﬁ%ﬁ'ggjﬁﬁﬁﬁ%@%ﬂ%gi %ﬁégp?g? ghe, t et rachl or onet hane, tri-
fl uoromethyl benzene, chloroformor dichloronethane; alcohols, such as
25 net hanol . et hanq], isopropanol, n-propanol, n-butanol or tert-butanol;
cthers, suchneInEEIGRAISareiales 1o hedplesmiadiate compalios 4 e U ( THF)
or dﬂQxanep_;I gl ycol ethers, such as ethylene glycol nononethyl or
nonoet hyl ether or ethylene glycol dinmethyl ether (diglyne); ketones,
uch as ace 30 tone or butanone; anRées, such as acetam de,

met hyl acet am de, N net hyl ke I done (NMP) or dinet hyl formam de (DWF);
nitriles, such as acetonRiritte; Xoxi des, such as dinethyl sulfoxide
(DMBSO); carbon disul- fide; car ylic acids, such as formc acid or

acetic acid; nitro conpounds, uch as nitronet hane or nitrobenzene;
esterdp such as ethyl acetate, &r 35 mixtures ofl-the said sol vents.
D—G” 0
in which
D is phenyl, pyridyl, 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 £
( > is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-3,4-
W
or 3,5-diyl,
30 G is (CH2),, (CH2)oNH-, -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,
35 n is0,10r2

and isomers and salts thereof.



WD 2004/ 087646 PCT/ EP2004/ 002350 -40 5 10 ID 15 20 0 25 30 Esters can be

saponi fied, for exanple, using acetic acid or using NaOH or KOH in

wat er, wawerXidis7ess wat er / di oxanee, at tenperatures bereFmP2@14/002830 100.

Free am no groups can furthernore be agylated in a conventional nanner

using an acid chloride or anhydride or al kyl ated using an unsubstituted

or substituted alkyl halide or reacted with CH3-C(=NH)- OEt

advant ageously in an inert solvent, such as dichioromethane or THE

and/or in the pres- ence of a base, such as triethylamne or pyridine, at

t enperatures between -60 and +30. A base of the fornula | can be

converted i Regiquiar preiarence isiginen do gampousds selaated FomythengrasiPorny or

exanpl e by re?cti n of equival ent anmobunts of the base and the acid in an

inert sol veRtH gﬁ%h as ethanol, followed by evapo- ration. Suitable acids

for thisr esthdrﬂbéﬁﬁenyl_eaﬂfﬁrﬁmﬂ)dxa&onaih@&ﬁcamo&mi@a&i_e, physi ol ogi cal | y

accepbabl e salts. Thus, it is possible to use inorganic acids, for

exanpl e sul Bybichlerothipphéne-Recarbooyl)dxatobtinero-cadiakylic aoch as

hydrochl oric ,acid or hydrobrom c acid, phosphoric acids, such as

ort hophosph@?g@%?@,an%ﬁa*g%{neé?ﬁfc acid, furthernore organic acids, in

parti cul ar i i | 4 (s ! bC, aromatic or heterocyclic

nonobasi ¢ o?hggﬁﬁﬁggFﬁﬁég§§%§§ﬁP%?ﬂ{Eﬁ ?@%%g'or sul furic acids, for

exanple formc acid, acetic acid, propionic acid, pivalic acid,

di et hyDacetic acid, mal onic acid, succinic acid, pinelic acid, fumaric

aci d, nal ei éhgdnentiondurtbedpere relates 4p the gema@oundsi c acid, citric acid,

| uconi ¢ acj [ j ' LU oY ' ini£ acid, neth-

&e- or eth %%’éu %(){?lléaﬁggﬂé\gIéﬁ@ﬁ%ﬂﬂgﬁﬁoﬁgh\%}ggﬁ)&g%ﬁl&\ roxyet hane-

sul fonic ac(m,aba?m@cewm |-4-@irdxypyriohidurn2 sarbexylic said,d, napht hal ene-
nono- and -disul fonic acids, and |laurylsulfuric acid. Salts with

physi ol ogi - atl (2R.4FBRGt4sthynyLAdydraxypyeelidimes2 sathawiale, can be used
for the isolg.) (2R 4R)-BOC-4-ethynyl-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
I-2
® E-
R! 46 §’X——Y——T
wW
| I-2
H
30
in which
R is H, =0, COOR?®, OH, OA, NH,, alky! having 1, 2, 3, 4, 50r 6
carbon atoms, N, ethynyl, vinyl, allyloxy, NHCOA, NHSO,A,
35 OCH.COOA or OCH,COOH,

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



tion and/or purification of the conmpounds of the fornula I. 35 WD
20041087646 PCT/ EP2004/ 002350 -41 5 10 0 15 20 9 25 30 35 On the other
hand, congowosissdésst he fornula | can be converted i nt opchEP2e@0BsSPONdi Ng
metal salts, in particular alkali Jf or alkaline earth netal salts,

or into the correspondi ng anmoni um sa'l % using bases (for exanple SOdI um
hydr oxi de, potassi um hydr oxi de, sodi um carbonate or potassium

carbonate). It is also possible to use physiologically acceptable organic
bases, suchRagndif? Epgaihet arédaheativel ﬁstTrbéﬁd:llwéﬁWbbﬂﬂea@pr elates to
thelnterrredlate conpounds of the formi -1 DG OIl-1in which D

i s phenyl, pyridyl, t&imemberddearbooyclicringazol yl, each of which is
monosubst i t ted or disybstituted by Hal, R is H OH OA alkyl having 1,
2, 3, 4, 5 B 6 carbots ROBAs  or ethynyl, R is H OH OA or al kyl havi ng

1, 2, 3, 4, i 6 carbon atoms, cw- is pyrrolidine-1,2-diyl,

p' per 5d' ne- e %W@? é—dlyl cﬂ&%@ng Lyb.diff bfaéo%%)&a 4.C2)"

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, trifluoromethyt,
. ethyl, propyl, 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-yt or 2-azabicyclo[2.2.2]octan-2-yl,
each of which is monosubstituted or disubstituted by carbony!

oxygen,
20 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
Hal isF, Cl, Brorl,
n is0, 1or2,

and isomers and salts thereof.

. 25

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

the formula I-2a

2
30 Ex"
R“é X—Y—T
w

H

I-2a

in which
35



Ais alkyl having 1, 2, 3, 4, 5 or 6 carbon atons, Hal is F, d, Br or
I, nis 0, 1 or 2, and isoners and salts thereof. W 2004/ 087646

PCTI EP200W0009H080646. 42 5 10 |s 15 20 0 25 30 35 Part PER{ERZ0{083380 ence
I's given to conmpounds selected from the4 group con- sisting of

3- (4-chl or ophenyl car banoyl ) oxazol i di ne-4-carboxylic acid,

3-(5-chl or ot hi ophene- 2- car bonyl ) oxazol i di ne-5-carboxylic acid, and

i soners and salts thereof. The coppounds are described in Exanple 2. The
i nvention f& ther nor eisrkd] #0eS€QQRT, K3HOp dlhd alkyl having 1,2, 3, 4, Sor 6

(2R, 4S) - BOC- 4- et hynyl - 4- hydr.oxypy, r Ql.i di .ne-2- car boxyli [

(2R, 4R) - BOC- 4- et hynyl Qgpﬁécﬁt@?épﬁlﬁr%}‘ywinﬁmﬂ @V@&y*k@@gl Igl,'ls%yl (2

R, 4S) - BO C 4-et hynyl - X OCH, e ne- 2- car boxyl ate, al kyl

(2R, 4R) - BOC- 4- et hynyl éwgé%xypyr r of??i ne- 2- car boxyl ate, where al kyl

has 1, 2, 3R%4, 5 or & KaDbo®Aopaikyl hadngdofeBs4ahor Satarbon latoresf . The
prepaEation LS descriped in Exanple 8a. The invention also relates to the

i nt er medi at & conpound$ 3P™he formula 1-2 H1-2 in which R is H =0,
COOR3, OH, , %IZ, al kyl having 1, 2, 3, 4, 5 or 6 carbon atons, N3,

et hynyl, vi yIE, 1yl WVWW’LWPZA’

w
10 X is CONH,
Y is 1,3- or 1,4-phenylene which is unsubstituted or
. monosubstituted or disubstituted by methyl, triflucromethyi,
ethyl, propyl, Clor 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-y},
pyrazin-1-yl, azepan-1-yl or 2-azabicyclof2.2.2]octan-2-yl,
each of which is monosubstituted or disubstituted by carbonyl

20 oxygen,

A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
Hai 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-yl)phenyl])-(S)-pyrrolidine-2-carboxamide,

30 N-[4-(3-oxomorpholin-4-ylpheny!]H{R)-pyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-{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,



OCH2COQA or OCH2COOH, R2 is H, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6
carbon atonms, WO 2004/ 087646 PCTI EP2004/002350 -43 i 10 25 R and R2

t oget her woeaosdsassat i vel y a spirocyclically bonded 3- PCH/EPZOHSNIIES ed
carbocyclic ring, R3is Hor A is pyrgolidine-1,2-diyl,

pi peridine-1,2-diyl, oxazolidine-3,4- or 3,5-diyl, Xis CONH, 5
pyrazin-1-yl, azepan-1l-yl or 2-azabicyclo[2.2.2]octan-2-yl, each of

whi ch is nonosubstituted or disubstituted by carbonyl oxygen, A is alkyl
havi ng 1, 2nJ4-(3dexdmeriphblifal- e R 4Rip4-ret rroldting2-1, nis 0, 1
or 2, and iso[rre(rs and&s'pal ts t Eheoﬂq?o YR?L? 1, :?—angﬂlA-phenyl ene whi ch
i s unsubst i carbeWamide, ronosubstituted or di substituted by nethyl,

trifluoromnethyl et hyl l...C or F, Tis piperidin-1 -yl,
pyrrolidi n_—ﬁr_-‘%'%o"i rsFﬁ//qq %#I{?o@g{ﬁm nor phol i n-4- 15 yl, piperazin-1-yl,
1, 3- oxazol i ¢hapepdratishtiPubsevdd) far dtampie, iHExarfigRN bAG 72l so rel ates,

partibular, to the intermedi ate conpounds of the fornula I-2a 30 1 H
which 35 [|-2a

Compounds of the formula 1 according to the invention and the compounds

in
in

of Claims 24 and 25 may be chiral owing to their molecular structure and
may accordingly occur in various enantiomeric forms. They can therefore
10 exist in racemic or in optically active form.
. Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to
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 empioyed
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. Examples of suitabie
resolving agents are optically active acids, such as the R and S 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 chromatographic
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
immobilised on silica gel). Suitable eluents for this purpose are aqueous or
alcoholic solvent mixtures, such as, for example, hexanefisopropanoi/

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



WO 2004/ 087646 PCT/ EP2004/002350 -44 5 Rl is H, =0, COOR3, OH, OA NH2,
al kyl having 1, 2, 3, 4, 5 or 6 carbon atons, N3, ethynyl, vinyl,

al | yl oxy, WRRBBNSTMEIS02A, OCH2CO0A or OCH2COOH, R2 is BCTEHROGROFIH0 5| ky|
having 1, 2, 3, 4, 5 or 6 carbon atoms4g-R3 is Hor A is
pyrrolidine-1,2-diyl, W10 X is CONH, Y is 1,3- or 1, 4-phenyl ene which
I s unsubstituted or nonosubstituted or disubstituted by nethyl,
trifluoronmethyl, ethyl, propyl, O or F, 15 T is piperidin-1-yl,

pyrrol i di n-'[hglinvehtilsnrfyrthelnmre-lplatesrm mmusmoﬁthq/mqmpomdmi hel- yI

1, 3- oxazol i | dazi n- - or
2- azabi cycl @Ugﬁ E?B%ﬁ%%wpu”dﬁggﬁyﬁwsv%y ?5 ‘?ﬂ%%rs ‘?'B

5 or 6 car barBang seifhercdf (5 g Wgpaiaieh ot d ﬁeﬁ'déﬁ‘le”‘%'%@%#f‘?soﬁer e
and sal t s ttiealewéparatioh), dolpartiquiad ley aone:hea';lmlmethbdst'ﬁbepoap@ends
ey Shomgtes heie TS kbl aspon o 0aether vk a Toattor o,

N-[4-(3- ]

L1 SR LR o Sy

i ne- 2- car bOﬁoﬁwnﬁebneblrh@réﬁzrﬂmrmmpemghrelrmyl phenyl] 4- hydr oxypyrrol
i di ne-2-carboxam de, 35

N-[ 4- (3- oxonor phol i n- 4-yl ) phenyl ] - (R) -4, 4-di net hoxypyrrol idine-2-carbox-

ami de J0VO ZQRéllr?\ge?n |o(|31 IP {erEnI?g%oﬁtellggz%g Qnedlcar%ents 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, 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 example oral), parenteral or topical administra-
tion and do not react with the novel compounds, for example water, vege-
table oils, benzyl alcohols, alkyiene glycols, polyethylene glycols, glycerol
triacetate, gelatine, carbohydrates, such as lactose or starch, magnesium
. 28 stearate, taic or Vaseline. Suitabie for oral administration are, in particular,
tablets, pills, coated tablets, capsules, powders, granules, syrups, juices or
drops, suitable for rectal administration are suppositories, suitable for par-
enteral administration are solutions, preferably oil-based or aqueous solu-

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

%0 topical application are ointments, 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 and/or comprise adjuvants, such

35

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

agents, salts for modifying the osmotic pressure, buffer substances, color-
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N-[ 4- ( 3- oxonor phol i n-4-yl) phenyl ] - (2R, 4R) - 4- met hoxypyrrol i di ne- 2-

car boxani WO 2084487¢46oner s and salts thereof. The prepar BCTER2904/00858 1 i bed,
for exanple, in Exanple 1 and 7. Conpaands of the formula | according to
the invention and the conpounds of Clains 24 and 25 may be chiral ow ng
to their nolecular structure and may accordingly occur in various
enantioneric fornms. They can therefore exist in racemc or in optically
active for nantsianskflavaurs eadfeicepiuralily ofdurihertactive ingrediente.far exasr

st er eoi SOmer S of the conpounds according to the invention may differ, it
may be desi PR PoMAR T :nant i oners. In these cases, the end pr oduct
or even the internme- diates can be separated into enantionmeric conpounds
by chem cal or physical neasures known to the person skilled in the art
or evgn enpThg edmpasings o ther farimeila ¥ as ivedi as thencarhpourxdssobElaims &4 ¢

am nes, di astergoqlrr_as are formed fro he m xture by reaction with an

optical ly a8fd¢ BXaivggicalin @ccen galtginecepficar ke used EPRAHB- agent s
are opti cal ; ' | . ric acid,
di acetyl tar?é‘r’@%ggé%&édﬂ Egntzﬂc@ﬁ ?gérpggﬁ%ﬁas%:% §?§’rréandei | @frgm ,gég’mal I C

aci d, | acti myacadtialdnfdretidre dNepiostiecosig, inflamenaticnd apoplexy caaginbe

N- benzoyl proline or N benzenesul f_onél grol ine), or the various optically

acti ve canpP@Ftorips stenosts ger apgigp AREHEALO InteraNtenSBIgFAIFRI c

enant il@mer | Mt | i 1. ' ' active resol ving agent
(for exanpl {(’alﬁﬁl nrlgt {rug'tq)%qlpz%y?%%n@%?@éqnﬁ%rqﬁehgﬁé%é triacetate or other

derivatives of carbohydrates or chirally derivatised nmethacryl ate
olymers imobilised on silica gel). Suitable eluents for this purpose
are aqueousIrogenerat dhe isubstapces accaiding fethe igventier are prefesadlyp| e,

hexanel I sopLgpaNQldred GOSN bltwen 4Bt 8P 560 iy iRt Bétwean>:
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 time and method of administration,
on the excretion rate, medicament combination and severity of the par-
ticular disease to which the therapy applies. Orail 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 stereocisomers

thereof, including mixtures thereof in ali 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-



WO 2004/ 087646 PCT/ EP2004/ 002350 -46 5 10 The invention furthernore
relates to the use of the conpounds of the fornmula | and the conpounds
of Cd ai mrewPLoews7646 and/ or physi ol ogically accept abl e PEA/RP0G4/982350f f or
the preparation of a nedi canent (pharyggeu- tical preparation), in
particul ar by non-chem cal nethods. They can be converted here into a
sui tabl e dosage formtogether with at | east one solid, |iquid and/or

sem -liquid excipient or adjuvant and, if desired, in conbina- tion with
one or nore furvates, salts aed stegesidomers thefeef, iimshedinganixtures teeneof i r el at es
to medi canents corrprl sing at |east one ound of Clainms 24 and 25 and/ or
com ound of thealﬂ(ﬁfﬁ:ﬁ al or acomp p O pharnmaceutically usable
derivati ves, %N jtes, salts and stereoisoners thereof, including

m Xt ures thereo in aII ratios, and, if desired, excipients 15 and/or
adj uvants. Tbpsan pffepivabindunt 6A8 fmlwemdd@ammﬂmﬁwm?edmnhurmn or
veterbnary ‘nmedicine. Suitable excipients are organic or inorganic
substances which 20 are suitable for enteral (for exanple oral),

par ent er al ical .adm nistra n_and e novel
ormounds, 107 SBrEARPERRA hpaDbartainirs aUsh fsBier, Pivahdtlés. P kVl ene
gl ycol s, pObﬁgé BVhﬁ'Ib%Lﬂéé’ Wesset%d)?%f)bxaﬁlﬂea@éﬁﬁlge sepbpdtenpoules

car bohydrat es, such'as | actose or 'starch, magnesium 25 stearate, talc or
Vasel i ne. Saactalcbeta‘nrmng@raeﬁeuﬂweramwr@tmf@wcqngoumd]obmetﬁocmulﬂlor ol et s,

(i ops. sui 1 GHINE SUPPPURTSD! Glaina 2 A0l 2o RASRaCPLUABLSaS ool e for

‘ar- enteraaegggq\{agﬁgm e A4 Sterabidhirers tha?béf, %a@{:mg%.&f&am@er%f

gueous solu er nore suspensi ons, sions or inplants,
and suit abl m &lbratidsppi cal application are oi ntnents, creans or pomders or
al so as nasal @ sprays. The novel conpounds naé al so I h||| ed and

the resul t aAfd qr&/‘?f{ﬂﬁt!"ﬁs@f“é‘éﬂtﬁ&ﬁum’@?’ msdicanent Q‘a“’ﬁr@g MAP&E on

prepangt i On§olv1éﬂeor IPrgpﬂﬂﬁéea&fo%S i ndi cated may be sterilised and/or
conprise adjuvants uc )

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-
chlorophenyl})]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-hydroxy-
pyrrolidine-1,2-dicarboxamide and/or pharmaceuticaily usable derivatives,

30

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

ratios, and aspirin.
35



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

emul sifyin ents salts for m)dlfyl ng the osnotic pr

subst ance¥ %76’8‘1 80 2004/ 087646 PCT/ EP2004/ 002350 j’?:%%’%%%gﬁ and
flavours and/or a plurality of furtherd4%etive ingred| ents, for exam ple

one or nore vitamns. The conpounds of the formula | as weII as the
conpounds of Clains 24 and 25 and physiologically acceptable salts

i scascs, o T0R IRTIOOHEBEREOTE (/88 a1 Uh ORI A FoRTaOF PN <.
[ nf | Rt | O (300R idbnoRAGL Aibndi A ¢Sk IRLER, ARASHINANdiRe- AOL 0P asty.

cl audi cat i o ter m t seasés and/ or

turmour net a&émamuﬂ@ apdfe pﬂarmhb@mdﬂgtmbﬁdeﬁmmnsowmdshSaltswent i on
are preferably admnistered in doses between about 1 and_ 500 rra@s
eis

partlrg)ul ar pedwtereompmerg taereod ingluding miaderagdheraaf in al satips. f

Cpecitic doberRdgtondEd thed F%ﬁeﬁﬁf’%iﬁ%i"%sﬁﬂsﬂiwﬂﬁ%*ﬁ?%%%ﬁ%ﬁ@%or S, for

exanmpl e on {diarchibh, Artefidsdle®sid, NFIABRGtiOH CapapieRH HhgaiPpeneds, on the age,
body weight, general 20 state of health, sex, on the diet, on the tine

and met hod oestaumuamter angmpjasmmlamcemrmetmmenax mjgraing, tumeurs,
conbi nati on and severi t of ar- uI ar di sease e t herapy
appl i 'ﬁ?@?‘? pRdior ?‘émﬁ'n"m A If 'geﬁ%mhé%wﬁ@m i on

furthé?’rmre reI at es to nedi canents conprising at | east one conpound of

the formula | or a conpound of Cains 24 and 25 and/or pharmaceutically

sabl e deri Whoveand sxibwaak tempetatsresrate gierrem Yarorthe follwisgfexamcl udi ng
‘IX'[UI‘ES thereof in all ratios, and at | east one further nedi Cﬁrrent

active i ngr @fSerfonveRtionalwerk-m mgans thal water 16 @ddeddt negasspny RS st i ng

0 o 2o B SR pBE ST AR i PSRRI by iy Lo

deri vdbi ves stlﬁmbn of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried
over scdium 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: ethy! 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)

Example 1

1-N-[(4-chlorophenyl)]-2-N-{[4-{3-oxomorpholin-4-yl)phenyl]}-(R)-pyr-
rolidine-1,2-dicarboxamide ("A1") is prepared analogously to the following

30
scheme:

35



WO 2004/ 087646 PCT/ EP2004/ 002350 -48 5 10 0 15 vates, salts and

stereoi soners thereof, including mxtures thereof in all ratios

(b) an ef MOBPYBI46ount of a further nedi cament actlvepcﬁﬁ'ém“ém:"S"The
set conprises suitable containers, sucBlas boxes, individual bottles,
bags or anpoul es. The set may, for exanple, conprise separate anpoul es
each containing an effective anount of a conpound of the fornmula | or one
of the compounds of Cainms 24 _and 25 and/ or phar maceuti cal |y usabl e

derivatives, solvat and st ejeoi soners ther f oincluding mxtures
thereof in all rati ey NHve a of al(f % r medi canment
active ingredient irnf dis- sb¢ﬂe Iyoph| \ESZEl nventlon
furthernore rel at gg-tg the_U§Eg$+—tﬁﬂﬁﬁﬂndS of t Ia | and the
conpounds of Clainms 24 and 2 Rt/ or phar maceuti ca Iy usabl e 20
derivatives, solvates, salts and stereoisoners thefeqf, including

m xtures thereof in all ratios, for the preparatipn of a nedi canent for
the treatment ofg thronboses myo- car gh infarctibyp, arteriosclerosis,

i nflamati o ’\afpopl e an | pectczﬁ/ BT Si s er
angi opl asty ‘\fnt ttens, nigraine NJ%?;LS Nirour di seases
as e on

and/ or tunour rre s,0inonbination with at | further

medi canent active n e(? ent. 30 The invention furth r’rtﬂec?el ates to a
medi canent conprising 1-N-[(4-

chl ordfhenyl )] - 2- N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl ] }- (2R, 4R) - 4- hydr oxy-
pyrrolidine-I,2-di carboxam de and/ or pharmaceutically usabl e derivatives,

olvates, sdits aRd Qt(@r?e@rf!%h%frkhvﬂmbenzﬁtﬂélﬂﬁlW&ﬂﬁexﬂu1r?e§ t hereof in
orat i OS(5.§nrgm%ﬁp6frb-%oc-§roﬁpe,2984(118.87%?\'?0!?811- I‘l'—%gg&%ﬂﬂ%g%ﬁ%-
propyl)-N'-ethylcarbodiimide hydrochloride (DAPECI) and 1.26 ml of
15 N-methylmorpholine are added successively to a solution of 1.0 g
(5.2 mmol) of 4-(4-aminophenyl)morpholin-3-one in 25 ml of dimethyi-
formamide, and the resultant solution is stirred at room temperature for
12 hours. The reaction solution is subsequently evaporated to dryness
20 under reduced pressure, the residue is taken up in 10 ml of 5% sodium
hydrogencarbonate solution, and the sodium hydrogencarbonate solu-
tion is extracted twice with 10 ml of ethyl acetate each time. After the
combined organic phases have been dried over sodium sulfate and the
. 25 solvent has been stripped off, the solid residue is triturated with 20 ml of
diethyl ether, giving 1.4 g of tert-butyl 2-[4-(3-oxomorpholin-4-yi)phenyl-
carbamoyl)pyrrolidine-1-carboxylate as a white powder; ES1 390.

1.2 40 ml 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)pheny|-
carbamoyljpyrrolidine-1-carboxylate in 20 ml of dioxane, and the mix-

30

ture is stirred at room temperature for 12 hours. The precipitate is sub-
sequently fiitered off with suction and washed successively with 10 mi of

35 dioxane and 10 ml of diethy! ether and dried under reduced pressure,



-49 5 10 The invention furthernore relates to the use of

1-N-[ (4-chl orophenyl )]-2-N

{[ 4- ( 3- oxXWOROPHHATE46- 4- y| ) phenyl ) } - (2R, 4R) - 4- hydr oxypyr PSITVER2603/002350 (| -
car boxami de and/or pharnaceutically usgple derivatives, solvates, salts
and stereoi soners thereof, including mxtures thereof in all ratios, for
the preparation of a nedicanent for the treatnent of thronboses,
nyocardial infarction, arteriosclerosis, inflammtion, apoplexy, angina

pectoris, geangndsg of Alde(3-exgnomphmtinyg-yhplenylpytiotidine:2+carbaens,

m graine, tumpurs, tunour diseases and/or_tunpur netastases, in

conbi nat i onam'qi‘hhH@WCNQﬁEdeA%@éWHﬁPM%fW 449 0terrperat ures are given in
C. In the followi ng exam ples, "~conventional work-up' neans that water
is added if necessary, the pHis adjusted, if necessary, to between 2

and 10, depergli ngg8ing (B64¢emasH cﬁwwbrophew isbeyamateriredideled tblze m xture
S exﬁract ed with ethyl acetate or dichl oronethane, the phases are

separ at ed, Salition k200 rpa4861immel) efdV-{43oxemerphelinisalphenytipyr-

d d f b h I I
analor by crgRingreAtbBETias idibbhiondR 2t f ) % e ggnaRetn B, 1, O°
acet at ef et pfighn lode eSS BRG the FBAdIoN ddRiorFls diptRFAf @bn B!

i oni sation) M B (fast afom bonbardment) (M+H)+ ESI (el ectrospray
i oni sati on) pel‘arﬁub&fo@'dmbéwrst'ﬁ‘leeteem:tlbersmilﬂ@h issubsequenmthy washad N-[ (4-ch

ol L i ne: 1, YBEAT B {MABORANE poidand &t divaink bt peliene
‘Ol lowi ng  3RfdriTe softiofs iKY S tfiiam Sirakd AhePihe solvent has
been stripped off under reduced pressure, the crude product is recrys-
tallised from ethanol/diethyl ether, giving 120 mg of the title compound
15 ("A1") as a white powder; ESI 443 m.p. 227.6°.

The following compounds are obtained analogously
1-N-{(4-chlorophenyl)]-2-N-{{3-methyl-4-(3-oxomorpholin-4-yl)-
20 phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide, ESI 457, m.p. 147° (decom-
position),
1-N-[{4-chlorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
(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, ES| 461,
1-N-[(4-chiorophenyi)]-2-N-{[3-trifluoromethyl-4-(3-oxomorpholin-4-
yhphenyl]}-{R)-pyrrolidine-1,2-dicarboxamide, ESI 511, m.p. 147°;
1-N-{(4-chlorophenyl)]-2-N-{[3-methyl-4-{ 3-oxomorpholin-4-yl)-

%0 phenyl]}-(R)-piperidine-1,2-dicarboxamide, ESI 471, m.p. 140°;
1-N-[(4-chioropheny})]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-(R)-
pyrrolidine-1,2-dicarboxamide, m.p. 221°;
5 1-N-[(4-chlorophenyl)]-2-N-{[4-{2-0x0-2H-pyrazin-1-yl)phenyl]}-(R)-

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



N PCT/ EP2004/ 002350 1.1 0.8 g (5.2 nmol) of 1-hydroxybenzotriazol e
hydrate, 1.12 &52 mmol ) of D-Boc-proline, 29(104n’m)léE

N- ( 3- di meW Bie#€ propyl )- N - et hyl car bodi i ni de hydro@ﬁl HRPEC )
and 1.26 m of 15 N-methyl norphol i ne a%2-added successively to a sol ution
of 1.0 g (5.2 mmol) of 4-(4-am nophenyl)norpholin-3-one in 25 m of
dimethyl - formam de, and the resultant solution is stirred at room
tenperature for 12 hours. The reaction solution is subsequently

evaporated to diPrdschioraphesy!)2NdiSmethsd-dad-oxememholingtii s t aken up

nydr ogencar BORAN Y SRy F 2 GERIRRMIAE LL AT AM TR o7 ey
acetate each ti EN-[( At@mbrdﬂmnggpgm_@ﬁd(go@mmpmﬁqs yInstvesnygenadr i ed

over sodiumsul fate and the 25 sol vent has been stripped off, the solid
r esi dge i s dffluom-{aleDymDh(ﬂlnem Adicarbogamidey ESMM4TS; , giving 1.4 g of
t ent

car baml;;%/i pir E gl (@_[@x_cqlr\ro D] éf%'{gﬂéméfﬂ 1% 058\/%'&‘)3’”%@ 4. 30 35 1.2

40 m of 4N [ o to a solution of 1.4
g (3.60 mP?éH’F'mﬁrzﬂWhﬁ'ﬁméh[ﬂd% oxonﬂ?%ﬁ%??ﬁgﬁi yl ) phenyl -

;:ar banoy| ][pyrronml-l[(rdecme::mfwm ﬂtM-{Ecm(?ZOmeB rnétl‘nhx;?ah&ﬂr@yrldm‘dj:ylh)? m x- ]
ure is stir oomte re for e precipitate is sub-
sequent |y fPF‘FBYﬁn(F{)rH'YFW @ﬁ%ﬂ’?@"ﬁé@*ﬁgg[gﬁécessi vely with 10 nl of

di oxad® and 10 m of diet hyI et her and dried under reduced pressure, WO
2004/ 087646 PCT/ EP2004/002350 -51 5 10 0 15 20 0 25 30 35 giving 1.1 g

‘f N-[ 4- ( 3- Exampletal i n- 4-yl ) phenyl | pyrrolidi ne-2-car box-

N-{4-(3-oxomorpholin-4-yl)phenyl]-(R)-1-(5-chlorothiophene-2-car-
15 bonyl)pyrrolidine-2-carboxamide ("AB1")

0.71 g (4.66 mmol) of 1-hydroxybenzotriazole hydrate, 0.76 g
{4.66 mmol) of 5-chlorothiophenecarboxylic acid, 1.79 g (9.33 mmol) of
20 N-(3-dimethylaminopropyl)-N'-ethytcarbodiimide hydrochloride

(DAPECI) and 1.13 ml of N-methyimorpholine are added successively
to a solution of 1.35 g (4.66 mmol) of N-[4-(3-oxomorpholin-4-yl)phenyl]-
pyrrolidine-2-carboxamide in 30 mi of dimethylformamide, and the

. 25 resuitant 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 mi 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
diethy! ether, giving 1.2 g (59.4%) of "AB1", ESI 434; m.p. 195°,

35

The compound



am de hydrochl oride as a- white powder; ESI 290. 1.3 95 ng (0.61 nmol) of

4- chl orophen |socyanate are added to a solution of nmol )
of N [ 4- (WO  di P ipdosso

oI|n 4-yl ) phenyl ] pyr- rolidine-2-ca
hydrochloride and 1 ml of triethylami+®in 5 ml  of nethylene chloride,
and the reaction solution is stirred at roomtem perature for two hours.
The reaction solution is subsequently washed wth 5 m of 1 N

hydrochloric acid and 5 of water, and | en hl |de sol ution
is dried over sUdﬁdHPW'ﬁa&%OX%F?@hol'ﬂé“ﬁi&q’w] &%3 f‘ﬁ‘@@ﬁ’ ‘?pped of f
under reduc =G, I d from

et hanol / di e?ﬂ %f—%%f?ﬁngf)@ﬁr&[dﬁ%&%ﬂ??%rﬂgﬁh éM ?bﬁp ujmd?e( "Al") as a
white pomde(dedaﬁi obitibn)m p. 227.6. The follow ng conpounds are obt ai ned

anal ogously 1 N-[(4 chl orophenyl )] -2-N-{[ 3- net hyl - 4- ( 3- oxonor phol i

n-4-yl )- piscoBtajned awalpgewsdy. di ne- 1, 2- di car boxani de, ESI 457, mp. 147
(deco position);

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

(R) -pyrroli gixafmpledyi car boxam de, ESI 461, mp. 155;
1-|\|—[(4-chIoTch‘I'1éLrwl')]-2-l\l-{[2-fluoro-4-(3-oxormrpho|in-4-y|)pheny|]}
(R -pyrrolidine-| ,2-dicarboxam de, ESI 461; 1
-N-[(4-chloro N- tr| ronet hyl - 4- 0
yl )Lgenyl 1) ('ﬁe&f‘%'?'%%qﬁzftﬁ%ﬁ? Jdﬁ@&?‘%&?&ﬁi%‘é‘l yphemy H%pé B147
1- N - chl pée\lg!x. %05@ in-4-yl
pheny[/l(]} (R ?"ﬁe’ Hd‘%lée“z?[lkgéa[cf g%b@(éalﬁ:béééa f?TBW%p 120)
- N-[ (4-chl oroplenyl )] -2-N-([4-(2-oxo- 2H-pyrl(gn | -yl)phenyl]}-(R) -
rrolidine- di oyam de, mp, 221 ;
1-N-[ (4- chl & op P N- ct‘%—oxo 2H i) phenyL43e=(R), -
pyrrolidine-172-di car boxAm\de Eﬁl 438, m\p_/22 / 87646
PCT/ EP2004/ 002350 -52 8 10/'0 15 o
1- N-[ (8- chl or ophenyl ) | - 2-0F¢[ 3-nefAPESATE 3. oxonor phol | nc-)AJ\yI ) -
phenyl]1}-(S)-pyrrolidine- l%dl car bd%?ﬁ'f'n de, ESI 457; mp. &74;

-
by | H,O/Py

H
N H
20 o Q o 0>_N analogously to Example 7
. S eSes e
) .
® X

a) 0.19 g (5.1 mmol) of sodium borohydride (NaBH,) is added under nitro-
gen to the suspension of 0.82 g (2.63 mmol) of diphenyl diselenide in
12 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 tert-butyl (2R,4R)-4-methanesuifonyloxy-2-[4-(3-oxo-
morpholin-4-yi)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 mixture has been cooled, the solvent is stripped



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

di fluoro-(R)-pyrrolidine-1,2-di carboxam de, ESI 473;
L N-[ (4 C\Q{p?&p%p:pg% )]-2-N- ([ 2-f1 uor o- 4- ( 2- oxo- 2+ pyr i ECHEF2Y}002350

phenyl1}-(R)-pyrrolidine-1, 2-di car boxedd ee, ESI 455; 1

-N-[ (4-chl orophenyl)]-2-N-{[ 4-(2-0x0-3-net hoxy-2H pyridin-1-yl)-
phenyl]}-(R)-pyrrolidine-1, 2-di carboxam de, ESI 467. Exanple 1 a N- 4-
3-oxono holin-4- |

hen | - R -1- 5-chlorothio hene-2-car -
bonvl ) rwr r oPff nger W@&W&WW& (h%'(i 8‘;‘?@. tlf" eﬂ?"(%éeﬂn%(:ﬁrﬁf thy}

1- hydr oxybe | , I i

5-chl or ot hi gé%é?]éécar t@g&%ﬁ%ﬁ%@lsﬁuq&y%\é Z 8 g\gﬂﬂm%]lrﬁf%ﬁwat%. Drying of

N- ( 3- di net hiHeasihgbacatatd phade ovdrydodumalilfate ded isirippicd bifrofdiee sORAREC! )
and 1.13 m of N-net h% nnwhol i ne are added successively to a solution

I
of 1.35 g (8ives W8d0)(BAr3% puterzbutybtidt. ARM2-14-(@-9rgrpaehiplin=4-yl)-

esul tant | SBretsHEL 4 herdis e ip iRy ABBgIae, ENEA"e . *>

reaction solution is subsequently evaporated to dryness under reduced
pressure, the residue is taken up in 10 m of 5% sodi um h{dro?en-
car bonat e sb) ditrhioef, 302 drydrregeropergxidey .k iscaddrsharopwise gt Dt te $heso

extracted tw Wi et hyl. acetate each ti ft om
b1 ned.ar ganPeidgRESEd. TR odesRunrin ] eiRE Rere u Grimeonipenale LABeE
vent ffs bespaﬁaro.@m%fggfidiﬁéwﬁ 2Dl f Fridfhyleke thloride! Thatr8dctidr Mix0 Ml of
diethyl ethef, giving 1.2 g (59.4% of "AB1", ESI 434; mp. 195. 35 The
‘onpound WOnae0d s0BSéquie ity Tl iEnaaDity @pas 10 rocrb 3erbpetatOrel Svardthe cobirs®d 35
of two hours, 10 ml of 5% potassium hydrogensulfate solution are then
added, the phases are separated, and the organic phase is washed with
15 10 ml of saturated sodium hydrogencarbonate solution. After the organic
phase has been dried over sodium sulfate and the solvent has been
stripped off, the residue is chromatographed on silica gel, giving 0.73 g
(59.7%) of tert-butyl (R)-2-]4-(3-oxomorpholin-4-yl)phenylcarbamoyl]-2,5-
20 dihydropyrrole-1-carboxylate, ES| 388.

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

The following compounds are obtained analogously

1-N-[(4-chlorophenyt)}-2-N-{[4-(2-0x0-1H-pyrazin-1-yl)phenyl]}-(R)-
30 2,5-dihydropyrrole-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4{2-0x0-1 H-pyridin-1-yl)pheny!]}<R)-
2,5-dihydropyrrole-1,2-dicarboxamide,
1-N-{(4-chlorophenyl}}-2-N-{[3-fluoro-4-{3-oxomorpholin-4-yl)phenyl]}-
35 (R)-2,5-dihydropyrrole-1,2-dicarboxamide,



N-[ 3- net hyl - 4- ( 3- oxonor phol i n- 4-yl ) phenyl ] - (R) - 1- (5- chl or ot hi o-

phene- 2- car bonyl ) pyrrol i di ne-2- car boxam de, ESI 448; mp. 1130

( deconposwbi2060s76160bt ai ned anal ogously. Exanple 1 b PCT/EP2004/002350

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

di hydropyrrol e-1, 2-di carboxam de is prepared as foll ows: Q Ph-Se-Se-Ph
NaBH4 a) a) 0.19 g (5.1 mmol) of sodi um borohydride (NaBH4) is added
under nitro- gen to the suspension of 0.82 g (2.63 nmol) of diphenyl

di sel eni de in 12-N{(4ethlborophebiyh RAN-{[2aflubrobe(3-exoinopshatind-yi)pheaylljef | uxed
for about one hour until the yellow reaction solution becones

col our | ess. (Rh3 Ssdinydicpyrmele-12-disagogp@midermpl ) of tert-butyl

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

nmor phol i n- 4-yl ) phenyl car banoyl ] pyrrolidi ne-1-carboxyl ate (see Exanple
9.1) in 12 pgkafiplé® t-butanol is subsequently added dropwi se at this tem
per at fir e, am_ﬁ%eacti on mxture is then left to reflux for 12 hours
with stirring. After the reaction m xture has been cool ed, the sol vent

v R S e i
acetate, lidiRe! @@-‘d‘f&ﬁﬁ&xaﬁﬁidét ("R ;§ H}v\g?ﬁﬂge Al Yo fe faRt 7. Drying

of the eth acet ate ase over so ate a r| pp| ng off of the
solvent gi lmmngsaﬁelge(m 3% of tent butyl (1

R, 4R) 18- [ 4- ( 3- oxonor phol i n-4-yl) -

phenyl car banoyl | - 4 phenyl sel anyl pyrrol | d| ne-|l -car b@?@l at e ESI 545.

@ ] OH + HCHO+ NaOH HN“@ n’
HNT

o cl

H.N
- "L e
N o,
L_o
DAPECI Q o

1.49 ml (20.0 mmol) of 37% aqueous formaldehyde solution are

20 24

added to a solution of 2.10 g (20.0 mmol) of D-serine in 10 mi of 1N aque-
ous sodium hydroxide soiution. The resulitant solution is left at 5°C for 18
hours. The solution is heated to 80°C, 6.14 g (40 mmol) of 4-chiorophenyl
. 25 isocyanate are added, and the mixture is stirred at this temperature for one
hour. The mixture is allowed to cool, and the precipitate formed is filtered
off. The filtrate is acidified using 1N HCI, and the precipitate formed is fil-
tered off and dried, giving (R)-3-{4-chlorophenylcarbamoyl)oxazolidine-4-
30 carboxylic acid as a colourless solid; ESI 271.

22 4388 mg (2.60 mmol) of N-(3-dimethylaminopropyl)-N-ethylcarbo-
diimide hydrochloride (DAPECI) are added to a solution of 541 mg
(2.00 mmoi) of (R)-3-{(4-chlorophenylcarbamoyl)oxazolidine-4-carboxylic

35
acid and 384 mg {2.00 mmol) of 4-(4-aminopheny!)morpholin-3-one in 4 ml



b) 1 mM of 30% hydrogen peroxide (H202) is added dropwi se at OC to the
solution of 1.72 g (3.16 mvol) of the sel enium conpound prepared under
a) and O.worzbosds7@gri dine in 25 m of nethyl ene chl ori @ET/EPRE4{082368 i on
m x- ture is subsequently allowed to cegre to roomtenperature over the
course of two hours, 10 ml of 5% potassi um hydrogensul fate solution are
then added, the phases are separated, and the organic phase is washed
with 10 m of saturated sodi um hydrogencarbonate sol ution. After the
organi ¢ phefdinealylforaanide ¢ DMR)e and ddé mixisive isastérechdt tdoen serhpera- has

been stripped off, the residue is Qhrorratograéahed on sili cang;el, gi ving
0.73 g (59_uyex(jor018 heuts. Jheyneaction mixture is added to saturated sodiu

Gy omys SaidegBhBdmonBic sLRAra A QREMiAe forted is fitered off, 1

out anal ogogiing 31N-ﬁ>46¢mb|%pﬁen?§)}lhw-{ 1=(3-okdrdorphofinapi

[] : lgﬁﬁényll}-(m—
)1-2- 8 {[ 4-(3-oxonor phol i n-4-yl')phen -(R -2, 5-dihydro-

pyrrol e-1, Zoxﬁzrdidb’lﬁearﬁ—d@amamlde,("KE!"&HS%GNOEH{%SS b EHAG ompounds are
obt ai ned anal ogously 1-N-[(4-chl orophenyl)]-2-N{[4-(2-0x0-1 H pyrazin-1

| ) phenyl ]1}-(R)- 2, 5-di hydropyrrol e-1, 2-di car boxan de,

- N-[ (4- chl grardfswihglcofpburids-dré-dbt@inédam¥sdalisty | -yl ) phenyl ]} -(R) -
, 5-di hydropyrrol e-1;2-di car boxam de,
- N

[ (4-chl or opBew(d)¢hiaraphengl)]-AhorS-metti-dx(@hoxqrothelin-4ry)pheny! ] } -
O Ersobs UbaSH-FOsapobiite 54 eaBoiinide €51 b * o4
-N-[ (4-chl 127 . : VAR b henyl ]} -
@ o5 o bR  CRrRIRIRSRY Ry P
or ophenyl ) ] ¢4R 8S){ 8-nithgloxapoliding-3,4-dichripbyamiden ES1 U6OR) - oxa-

zol i di ne- 3, 4-di carboxam de ("A2") is_prepared_anal ogousl_X tqQ the fol-
| owi ng schene: ﬁ@l-{%lpm@myﬁ%ﬂ-{[&met yl-4-(3-oxomorpholin-4-yl)-

15 phenyl]}-(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESI 473,
3-N{(4-chlorophenyl)]-4-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-(R)-
oxazolidine-3,4-dicarboxamide, ES| 439;
3-N-{{4-chiorophenyl)]-4-N-{[4-{2-oxo-2H-pyridin-1-yl)phenyl]}-
20 (4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ES| 453;
3-N-{(4-chlorophenyl)]-4-N-{{3-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESI 477;
3-N-[(4-chlorophenyl)]-4-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
. 25 phenyl]}-{4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESi 477;
3-N-[{4-chlorophenyl)]-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}H{4R,5R)-5-methyloxazolidine-3,4-dicarboxamide, ESI 473;
3-N-{(4-chlorophenyl)}-4-N-{[4-(2-0x0-2H-pyrazin-1-yl)phenyl]}-
(4R,5S)-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-dicarhoxamide, ESt 440;
3-N-[(4-chlorophenyl)]-4-N-{[3-chloro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl]}-(R)-oxazolidine-3,4-dicarboxamide, ESI 473.

1
2
1
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=
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ONCOOCI N HN™ 01 O NaOHA NTI O HN 40 O DAPECI C 20 2.1 1.49
(20.0 mol ) of 37% aqueous formal dehyde solution are added to a sol ution
of 2.10 gw(200408m66] ) of D-serine in 10 ml of 1 N aquePCEEP2HHOIIHNY
hydroxi de solution. The resultant soluzon is left at 5C for 18 hours.
The solution is heated to 80C, 6.14 g (40 mml) of 4-chl orophenyl 1 25

i socyanate are added, and the m xture is stirred at this tenperature for
one hour. The mixture is allowed to cool, and the precipitate fornmed is
filtered oEkample da |trate is acidified using 1 N HCl, and the
precipitate fornmed is fil- tered off and dried, giving

(R)-3-(4-chl orophenyl car banoyl ) oxazol i di ne-4- 30 carboxylic acid as a

Kfl(gu 0 ot hoD %q.'f%p@f%eﬂﬁ %"ﬁ&ﬁ? %ﬁfﬁggﬁﬁ{ﬁgﬂéﬁw&, de (DAPECI)

are added to a solutlon of ng (2.00 mml) of (R)-3-(4-

hl or ophenyl car banoyl ) oxazol i |ne 4 carboxylic acid and 384 ng (2.00
nmol ) of 4-(4-am nophenyl i 3 one in 4 mM WO 2004/087646

PCTI EP2004/ 002350 -56 5 of di thyﬁfornanlde (DMF), and the m xture is
stirred at roomtenpera- ture Ftot 18 hours. The reaction mxture is added
to saturated sodi um hydrogencarbonate solution, and the precipitate
formed is filtered off, giving

3-N-[ (4-chl QTV@BHI&QYd)I)dWiﬁg'&O&[M oxonor phol i n-4-yl) phenyl ]} - (R)-
oxazolDdi ne- 3, 4-di car boxam de ("A2") as a colourless solid; ESI 461.

6-N-[(4-chlorophenyl}]-7-N-{[4-(3-ocxomorpholin-4- yl)phenyl]}-4-
. oxa-6-azaspiro[2.4]heptane-6,7-dicarboxamide

15 N’,\\ﬁ ON
P

Cl

20
Example 3

3-N-[{4-chlorophenyl)}-4-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-{S)-thia-
. o5 zolidine-3,4-dicarboxamide ("A3") and

3-N-{{4-chlorophenyl}]-4-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(S)-1,1-

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

gously to the following scheme:

30

35



The foll ow ng conmpounds are obtai ned anal ogously
3-N-[ (4-chl orophenyl)]-4-N-{[ 3- net hyl - 4- ( 3- oxonor phol i n-4-yi) 10
phenyl ] } -wR)20eM8$2646i di ne- 3, 4- di car boxam de, ESI 459; 1®CT/EP2004/002350
3-N-[ (4-chl orophenyl)]-4-N-{[4-(3-oxongg phol i n-4-yl)phenyl]}- (4R 5S)-
5- et hyl oxazol i di ne- 3, 4-di car boxam de, ESI 459;
3-N-[ (4-chl orophenyl) - 4- N-[ 3- net hyl - 4- ( 3- oxonor phol in-4-yl ) 15
phenyl ]}- (4R, 5S) - 5- et hyl oxazol i di ne- 3, 4-di car boxam de, ESI 473;
3-N-[ (4-chl orophenyl )] -4-N-([4-(2-o0xo0-2H pyridin-1- {rrlphenyl]}-(R)-
oxazol i di ne- 3, 4- di gar boxam de, ESI Ndc89 3-N-[ (4-chl ﬂlh@hyl )] -
4- ( 2- oxo- 2H pyri di¢ sah L) phenyl ] NaHCO,
(4R, 59) - 5- met hyl ox8zoffi di net 3, 44 ar bo*xam—d'e, = 45’3
3-N-[ (4-chl orophenyl)?-4 N-{[ 3-d/l uor o-4-(3-o0xo0 - ol i n- 4-yl ) phenyl ]}
(4R, 5S) - 5- net hyl oxazol i di ne- 3, 4- di car boxam de 477 3-N-[ (4-chl
orophényl )]-4-N-{[ 3- am@t - (3- oxom)rphﬁ} n- yI - 25

h C

phenyl ]}- (4R, 5S) - 5- net xagol i di ne- 3, 4 am de ESI 477;
3-N-[ (4- chl or ophenyl )] met hyl - 4- 3-@’xo7@§h in-4-yl)-
b e, ESI 473;

phenyl ]1}- (4R, 5R) - 5- et hyl ox i di ne-3™Mdi car

3- N-[ (4- chl or ophenyt )y =4—N+(f4(2"0x pyr azi n- 1L<,y ) phenyl ]} 30
(4R, 5S) - 5- et hyl oxazolOrdEge- 3, 4- di ca am deo ESI 454;

3-N-[(4-chl orophenyl )]-4-N-([4-(2-o0xqg2H pypasz n-1 -yl)phenyl]}-(R) -
oxazolQi di ne- 3, 4-di car boxam de, ESI 440; J]

3-N-[(4-chl orophenyl)]-4-N{[3-chloro-4-(2- O‘%SZgl-pdl -1-yl)-
Ehenyl 1}- (R) -oxazol i di ne- 3, 4- déxe®r boxam d&N 2004/ 087646

/ EP2004/ 002350 -57 5 0 ONH2—10- gi ve e follow nb\,m)rrpound
-N-[ (4-chl orophenyl )] -7-N-{[4-(3-oxonorp n-4-yl)phenyl]}-4
oxa- 6- azaspi ro[ 2. 4] hept ane- 6, 7- di car boxanide 15 C

15
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-chlorophenylcarbamoyl)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 (DAPECH) are added to a solution of 573 mg
(2.00 mmoi) of {S)-3-(4-chlorophenylcarbamoyl)thiazolidine-4-carboxylic
30 acid and 384 mg (2.00 mmol) of 4-(4-aminophenyl)morpholin-3-one in 4 ml
of dimethylformamide (DMF), and the mixture is stirred at room tempera-
ture for 18 hours. The reaction mixture is added to saturated sodium
hydrogencarbonate solution, and the precipitate formed is filtered off,
35 giving 3-N-[(4-chloropheny!)]-4-N<{[4-(3-oxomorpholin-4-yl)phenyl]}-(S)-
thiazolidine-3,4-dicarboxamide ("A3") as a colourless solid; ESI 461.



20 0 25 30 Exanple 2a An anal ogous procedure to Exanple 2 starting from
(R)-cl eoni ne Exanple 3

3- N-[ ( 4- cWP&P%%g%i )1 - 4- N-{[ 4- ( 3- oxonor phol i n- 4- y| ) ph&HY{EFPUEGPIPY; 5.
zol i di ne- 3, 4-di car boxam de ("A3") and 59 -

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

di oxo-1 A6-thiazolidine-3, 4-di carboxam de ("A4") are prepared anal o-
gously to the followi ng schenme: 35 WO 2004/ 087646 PCT/ EP2004/ 002350 -58
DAPECI <NTLYCH $ HN -1 0 QC 5 10 S 15 20 0 25 30 35 axone NCO Cl

03 3. | ugyi . i
o 3. 80" g 7. ot 8 ol i R B 306 BTGP RR LS
of water i sioha#45t ig (826 MRdIBeAY it 56./Al siméthaebl arehtherreabidry |

| socyanate o ) _ _
mixture is stirred at room temperature for 24 hours. The reaction mixture is

° added to water, and the precipitate formed is filtered off and dried, giving
3-N-{(4-chlorophenyl)]-4-N-{[4-{3-oxomorpholin-4-yl)phenyl]}H(S)-1,1-
dioxo-1A%-thiazolidine-3,4-dicarboxamide ("A4") as a colourless solid; ESI
493.

10

. The following compounds are obtained analogously

3-N-{(4-chlorophenyl)}-4-N-{[3-methy}-4-(3-oxomorpholin-4-yi)-
15 phenyl[}-(S)-thiazolidine-3,4-dicarboxamide, ESI 475;
3-N-{(4-chiorophenyl)]-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(S)-1,1-dioxo-1A*-thiazolidine-3,4-dicarboxamide, ESI 507
3-N-[(4-chlorophenyl)]-4-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-(R)-
20 thiazolidine-3,4-dicarboxamide, ESI| 455.

Example 4

. 25 N-[4-(3-oxomorpholin4-yl)phenyl]-3-(5-chlorothiophene-2-carbony!}-
oxazolidine-5-carboxamide ("AS") is prepared analogously to the fol-

lowing scheme:

30

35



are added. The reaction mxture is stirred at this tenperature for 1
hour. The mxture is allowed to cool, and the precipitate forned is
filtered WORMMMOBAES i |trate is acidified using 1 N HCl PCAAF2004902350
precipitate fornmed is filtered off amgbdried, giving

(S)-3-(4-chl orophenyl car banoyl )t hi azol i di ne-4-car- boxylic acid as a
colourless solid; ESI 287. 3.2 498 ng (2. 60 mmol) of

N- ( 3-di net hyl am nopropyl) N- et hyl car bo- d| i mde hydrochl ori de (DAPECI)

are added to a solution of 573 ngq 2. 0Q, of 2
(S)-3-(4- chh%o nyl car ba %e@‘ollaane 4- HaCId and 384 ny
(2.00 Mol ) ® “!am nophenyRN)bror phol i n- 3- 9

d at

di met hyl f or mani deo(Dl\/F)HC"é916 the mixture is s irre roomtenpera- ture
for 18 hours. The reaction mxture is added to saturated sodi um

hydr ogencarbonate solution, and the precipitate formed is filtered off,

gi vi ng 3-N-[(4- pmorophenyl)] 4- N-{[4 ( 3- oxonor phol I n-4-yl ) phenyl ]} - (S)

t hi azol i di ne- 3, 42 rb&@xam de ("A3") as a colourless solid; ESI 461. WO
20041087646 PCT/ EP 2350 -59 5 10 88 A solution of 1.9 g of oxone
|n 30 M of water is alidaedl to a sus Nof_.450 ng (0.976 mmol ) of
"A3" in 50m—ei—n%{—h&n94—&ndth§ QCtIOFb ur@ is stirred at room
tenperature for 24 pgwercs. The rea Fion mixture s Jtggded to water, and
the precipitate forned is filtered off and dried, Lgl(yl ng

3-N-[ (8- chl orophenyl )]-4-N-{[4-(3- oxonor phol i n-4-yl') phenyl ]}-(§)-1, 1-

di oxo- 1A6-t hi azol i di ne- 3, 4-di carboxam de ("A4") as a col ourl ess soI i d;

SI  493. The foll ow nﬁbconpounds are obtai ned anal ogously 3-N-[(4-

or opheny| M1 4- N1 {48B3mhEtShY immol) of S Sraapeens fprmajdghydessolution are

pheny! 1) - (SLabbly 814l o 4981 S PIORAL IS PESoddne f Ml 0

phenyl]}-(Shq &eéusitsﬁdmmlh kitdeagZoMitisH. %&e@uﬁbﬁﬁé&gﬁ@mﬁﬁﬂ dt3°CHOF;
3-N-[ (18- chl orophenyl)] {[ 4- (2-o0x0- 2H—qﬁ£r|d|n 1-yl) henyl]} SR) 20

t hi azol i di né831041r®lllh§0btﬂﬁarﬁf@e46 g1 945m ah@it:blommlmemcar ony

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 aqueous phase is acidified using 1N HCI and extracted with tert-buty!

methy! ether. This organic phase is dried over sodium sulfate and evapo-
. 25 rated, giving 3-(5-chlorothiophene-2-carbonyl)oxazolidine-5-carboxylic

acid as a colourless solid; ESI 262.

42 479 mg (2.50 mmol) of N-(3-dimethylaminopropyl)-N'-ethyl-

30 carbodiimide hydrochloride (DAPECI) are added to a solution of 500 mg
{1.91 mmol) of 3-(5-chlorothiophene-2-carbonyl)oxazolidine-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-



N-[ 4- (3- oxonor phol i n- 4-yl )phenyl ] - 3- (5-chl or ot hi ophene- 2-car bonyl )-
oxazol i di ne- 5-carboxam de ("A5") is prepared anal ogousl % to the f

| owi ng scERe4/0836480 2004/ 087646 PCT/ EP20( 4/ 042350 - 68 5@6"‘1‘!"%’5&0 125
30 35 OH H2N )OH + CI 0 HCHO + DAPECI6D-NaCH C . SCI C H NOH4.1
1.48 M (19.9 nmmol ) of 37% aqueous formal dehyde solution are added to a
solution of 2.00 g (19.0 nml) of DL-isoserine in 10 n of 1 N aqueous
sodi um hydr oxi de solution. The resultant solution is left at 5C for 18

hours. A sotaied &f, §f\"® N4 - @pmonphelin-4y!)shemy b3 4 biahigrathiec ar bony|

nior- nal | PURRSPAPTIORRoBER SRR AT AR ARt e Dh i <

held at a y¥gldES@E 7 by addltlon of solid sodi um hydrogencarbonat e.
Wien the addition is conplete, the mxture is allowed to warmto room
tenperature, water is added, and the m xture is extracted with

tert-Butyl | et her. )
er uty 1irﬁe%IIov(\?mgec:rompounds are obtained analogously

N-[3-methyl-4-(3-oxomorpholin-4-yl)phenyl]-3-(5-chlorothiophene-2-
carbonyl)oxazolidine-5-carboxamide, ESI 450;
10 N-{4-(2-ox0-2H-pyridin-1-yl)pheny!]-3-(5-chlorothiophene-2-car-

. bonyl)oxazolidine-5-carboxamide, ES{ 430.

Example 5
15

1-N-[(5-chloropyridin-2-yl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide ("A&") is prepared analo-
gously to the following scheme:
20 HO,
NH ﬂ H
z o) Cl N '-.TrN o
4 O BT T
\ 7/ * on © - N
2 Cl |
2

Cl

N-ethyldiisopropylamine N=

pyridine i ’& "n’ O\ d“j

dichloromethane N J

30 ¢

894 mg {4.43 mmol) of 4-nitrophenyl chloroformate are added to a solution

of 570 mg (4.43 mmol) of 2-amino-5-chloropyridine and 0.73 ml (9.0 mmol)
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-



The aqueous phase is acidified using INHC and extracted with tert-butyl
nmet hyl ether. This organic phase is dried over sodium sulfate and evapo-

rated, gi WOFMUBT&SCh[ or ot hi ophene- 2- car bonyl ) oxazol i di ARG 1 i ¢
acid as a colourless solid; ESI 262. 462-479 ng (2.50 mml) of

N- ( 3- di net hyl am nopr opyl ) - N -ethyl - carbodiim de hydrochl ori de (DAPECI)
are added to a solution of 500 ng (1.91 mmol) of

3- (5-chl or ot hi ophene- 2- car bonyl ) oxazol i di ne-5-carbox- ylic aC|d and 367
ng (1.91 mqu-zbt-pmqln—hm)mmﬁmﬂﬁmpwlewm§hiorlﬁie@nﬁ

for 18" hour B0 fiyEoh LR sbPlod Sietaretaddsd ifieToelf &fsﬁgﬂem“re
hydr ogencar gigRahRd 318 réadion raixtlrens sﬂﬁéalatlré@hetefrg:@adre $orf18 hoids.
2004/ 087646 PCT/ EP2004/ 002350 - 61 10 0 15 20 O 25 tered off, giving

N-[ 4- g3 oxoffbe peattion mixunepiseavapprated Sand the tasidus is chromatographed
phene¥2- car bonyl.).oxazpl i di ne carboxam de (,' Aq" col urI ess sol i d;
BSI 436, ThENEAMF i'?ﬁvﬂﬁ C%‘HHEb‘ﬁﬁ'?j qﬁ@"&lﬁ‘ﬁ?’ﬁ%&‘éﬂ%"@%@ o5 eltié

N-[ 3- et hyl ¢ R RV 4-(Zok8-2HpgFigin1 SPPABAYI

car bonyl )ox rfgg'1 5}‘9@? gﬁggﬁmﬁghﬁ yﬁ E i %b -

N[ 4-(2- oxo(MﬁQM-Uydmkypyr}q:ih:bm-H],2-ﬂ+c(a1'sbmkam|det(MG'brasrnecaioualess

bonyl ) oxazol i di gﬁar boxam de, ESI 430. Exanple 5

1-N-[ (5-chl &9 ;E$ 2-y1)]-2-N-{[4- (2- oxo- 2K pyri di n-1-yl ) phenyl ] } -
(2R, 4R0- 4- hydr oxypyrrol i di ne-1, 2-di car boxami de ("A6") is prepared anal o-
gously to the foll ow ng scherre: Cl 02N pyridine N-ethyldiisopropyl am ne
. The following compounds are obtained analogously

1-N-[(5-chloropyridin-2-yl)}-2-N-{{4-(3-oxomorpholin-4-yl)phenyl]}-
15 (2R,4R)~4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 460;
1-N-[(5-chloropyridin-2-yl)]-2-N-{[4-(2-0x0-2H-pyrazin-1-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 455;
1-N-{(5-chloropyridin-2-yl)]-2-N{[3-fluoro-4-(2-oxo-2H-pyridin-1-
20 yh)phenyl]}-{(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 472,
1-N-[(5-chloropyridin-2-y}]-2-N-{[4-{2-ox0-2H-pyridin-1-yl)phenyl]}-
(R)-4,4-dimethoxypyrrolidine-1,2-dicarboxamide, ESI 498;
1-N-{{5-chloropyridin-2-yl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
. 25 (R)-4,4-dimethoxypyrrolidine-1,2-dicarboxamide, ESI 504;
1-N-{(6-chloropyridin-3-y1)}-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyI]}-
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 454;
1-N-[(6-chloropyridin-3-yi)]-2-N-{[4-(2-ox0-2H-pyrazin-1-yl)-
phenyl]}-{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 455.

30
Example 6
1-N-[{4-chlorophenyl)]-2-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-R)-4,4-
35

dimethoxypyrrolidine-1,2-dicarboxamide ("A7") is prepared analogously to
the following scheme:



30 C 894 ng (4.43 mml) of 4-nitrophenyl chlorofornmate are added to a
solution of 570 (4.43 mmol ) of 2-am no-5-chloropyridine an;i %

(9.0 mml‘yoi?g"%qs’%rl dine in 50 nl of dichloronethane, PAAFRRHEMRR ure is
stirred at room tenperature for 1 hou83-1.49 g (4.43 mol) of

(2R, 4R) - 4- hydr oxy-2-[4- (2 WO 2004/ 087646 PCT/ EP2004/ 002350 -62 5 10 0 15
20 0 25 30 35 oxo-2H pyridin-1 -yl)phenyl carbanoyl ] pyrrolidiniumchloride
and 1.5 mM (9.0 mml) of N-ethyldiisopropylam ne are added to the

resul tant suspen- sion, and the reaction mxture is stirred at room
tenperature for 18 hours. The reap,er on m>8ture |s evaporat ed, and the
resi due is gfromatographed jon a si| col um®

di chl or onet hape/ met hanol 95 as el ue VI ng

1- N- (5- chl okoplyr il n¥2s y1 ) ¥- [4(20 H-pyr p nyl]}-
(2R, 4 - 4- hygox pyrr@“@h ned gl car boxam de ( )oas url ess
sol i d ESI he Ol 1 owp cQ)rrpound% gL e obt ai ned anal ogo sI
1N-[(5 chl or. yr|d|n2yl)]jt% N- ([ 4- (3-0xonor phol i 4y|)phe 1}-

(2R, 4R) - 4- hydrioxypyrrol i di ne/T, 2-di car boxam de, ESI 460;
1-N-[(5-chloropyridin-2-yl)]-2-N{[4-(2-oxo- pyrazin-1-yl)-
phenyl]}- (2R 4R) - 4- hyd oxypyrrol idine-1,2-di g?boxa@ e, ESI 455;

1- N- (5- chl or QRyk s 1)1 2N—{[3f|uor(2 0X0 pyridin-1

yl ) phenyl ]} - (ZRABSQiA i‘a}oxhrpyrrol i di ne- 1324 di car boxgrti.d¥; | 472;
1- N—[ 8- chl or opytmictii n- 2 {[@- (2- RKo- 2H-pyrh,gL{n hy@n 1]}-
(R) -4, 4-di net hoxypyrrol i |ru:e 1 i N

-N-[(5-ch| oropyridin-2eyl)]-2-N

ar boxam-dep E
44( 3- ,@ggg.g,’gng)ho 4 yI ) pheny
) -4, 4- di met hoxypyrrolidine-1,2-di 50

ar boxam de, E
Cl

15 6.1 12.2 g (122 mmol) of chromium(VI) oxide are added to a mixture,

held at 0°C, of 22 mil of pyridine and 50 mi of dichloromethane, and the
mixture is stirred at the same temperature for 30 minutes. The solution is
allowed to warm to room temperature, and a solution of 5.00 g of cis-Boc-
20 4-hydroxy-D-proline in 80 ml 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 over sodium sulfate, evaporated and recrystallised from diethy| ether/
petroleum ether, giving Boc-4-keto-D-proline as a colourless solid;
ESI 130.

30 6.2 742 mg (3.00 mmol) of ethyl 2-ethoxy-1,2-dihydroquincline-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 mmol) of 1-(4-aminophenyl)-1H-
pyridin-2-one in 25 ml of toluene, and the mixture is stirred at room tem-
perature for 18 hours. 200 mi of tert-butyl methyl ether are added, and the

35
precipitate formed is filtered off. 200 ml of petroleum ether are added to



1-N-[(6-chloropyridin-3-yl)]-2-N-{[4-(2-0x0-2Hpyridin-1 -yl)phenyl]}
(2R, 4R) - 4- hydrox yrrolidine-1, 2-di carboxam de, ESI 454;

1- N[ (6- ¥ ¥%| n-3-yl)]-2-N{[4-(2-oxo-2H pyrazi nPFTmyylz?o‘“mmo
phenyl]}- (2R 4R) - 4- hydr oxypyrrol i di nes4 ; 2- di car boxani de, ESI 455.

Exanpl e

1-N-[ (4- chI orophenyl)] 2-N-{[4-(2- oxo- 2H-pyridin 1-yl)phenyl]}-(R) -, 4-
di et hoxypyrrol i di ne-1, 2-di car boxam de ( repar ed anal f&o)usl y to
the fol | ow H§ g&n@@nd\mezeewzasma@pm/@ﬁﬁ@me 28ihg ezouyHRroN

4 od %axgl—@-lﬁ—l(% 0:2H- mle&nH’I %’)Bﬁeﬂyl%r@éﬁ@f]p?rﬂﬂ%n%o‘l leahtidyydi oxane

1,
nmet hanol EEI yl"a
late as a brownish solid; ES1 398.

6.3 10 ml of methanol are added to a suspension of 400 mg

(1.01 mmol) of tert-butyl (R)-4-0x0-2-[4-(2-0x0-2H-pyridin-1-yl)pheny!-

carbamoyl]pyrrolidine-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-yi}phenyl-

. carbamoyl]pyrrolidinium chloride as a brownish solid; ES1 344.

6.4 0.12 mi of triethylamine 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-(2-0x0-2H-pyridin-1-yl)phenylcarbamoyl]pyrrolid-
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-chiorophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-
yl)phenyl]}-(R)-4,4-dimethoxypyrrolidine-1,2-dicarboxamide ("A7") as a
colourtess solid; ESI 497.

. 25

Example 7

1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin4-yl)phenyl]}-2R,4R)-4-
hydroxypyrrolidine-1,2-dicarboxamide ("A8") is prepared analogously to

30
the following scheme:

35



15 20 i 25 30 35 6.1 12.2 g (122 mol) of chromunm(Vl) oxide are added to

a mxture, held at 0C, of 22 ml of pyridine and 50 m of

di chl or oEPAMIBT6HRG the nixture is stirred at the saRETESAWMMBI o ¢ o

30 minutes. The solution is allowed8warmto roomtenperature, and a

solution of 5.00 g of cis-Boc- 4-hydroxy-D-proline in 80 m of

di chl oronet hane is added dropwi se over the course of 5 mnutes. After

stirring at roomtenperature for 1 hour, the solutionis filtered, and

the filtrate is evapor at ed. TheHr,@ @ /S Bartitioned between 1 N HC
ga C

and tert-butyl nethyl her. The®or haSe is dried quer sodium

sul fate, evaporated a N-@ocyst all'ised fgom di et hyé er/ trol eum

et her, giving Boc-4-ketlo-D pr | ess 0|d 3fhc 6. 2
742 mg (3.00 mol) ohoetdyl 2-et hox§FP®, 2- di hydr oqui | -c r- boxyl ate

(EEDQ% are added to a suspension of 459 ng (2.00 mmol)

Boc-4¥ket o-D-proline and 372 ng (2.00 mol) of 1-(4-am no helnyl) 1H
pyridin-2-one in 25 nml of toluene, and the mxture is stl %"&txaroom
tem perature for 18 hours. 200 m of terg- met hyl er are added,
and the precipigat&fornmed is fllteredr/éfiﬁo m of pe roI eum et her

are added t @ O\ 20047 087646 RCT/ EP20084/ 002380 €'- 64. 5,40 WO he f||trate
and the res eCiypl Tt e filtered off, givPngTtent-bit
4- 0x0- 2- [ 4- ( 2- OX 'E i @ n- %1 )Pheny! cex bannyl]ﬂ)yr/ ne -car boxy-

late 39 a browni sh”soid® ESI 398. 6.3 10 m of rrethanol ided to a
suspension of 400 ng (1.01 mmol) of tert-butyl

R) - 4- ox0- 2-[ 4- (2- ox0- 2H pyridin-1 -yl)phenyl -

rbanoyl [ pyrrolidine-1-carboxylate in 5 m of 4N HCl in dioxane, and the

T xture' 'S 5t ried At oo Lempeel g Lo ongyhaur, e L gact i on mxture

carboxylate (EEDQ) are added to a suspension of 15 g (64.86 mmol) of

* cis-N'-BOC-4-hydroxy-D-proline and 12.47 g (64.86 mmol of 1-(4-
aminophenyl)-1H-pyridin-2-one in 250 ml of toluene, and the mixture is
stirred at room temperature for 18 hours. The precipitated product is

- subsequently filtered off, washed successively with 50 mi of toluene and

50 m! of diethyl ether and dried in a desiccator, giving 24.5 g (93.2%) of
ter.t-butyl (2R,4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-yl)phenylcarba-

moyl]pyrrolidine-1-carboxylate as a grey-white powder. ES| 406.

. 25 7.2 300 mi of 4N hydrochloric acid in dioxane are added to a solution
of 15 g (37 mmol) of tert-butyl (2R, 4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-
yhphenylcarbamoyl]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 mi of diethyl
ether and dried in a desiccator, giving 12.64 g (100%) of N{4-(3-oxo-
morpholin4-yl)phenyl]-(2R,4R)-4-hydroxypyrrolidine-2-carboxamide
hydrochloride as a white powder. ESI 306.

35



evaporated, giving (R) -4, 4-di net hoxy-2-[4-(2-o0x0-2H pyridin-1 -yl)phenyl -
car banoyl ] pyrrolidiniumchloride as a brownish solid; ESI 344. 6.4 0.12
m of triWORMETEe and 127 ng (0.830 mmol ) of 4-chl or BCT/EP2H4E3350

I socyanate are added to a solution of.g0 ng (0.658 Mol ) of (R)-4

4- di met hoxy- 2-[ 4- (2- oxo- 2H- pyri di n- 1-yl ) phenyl car banoyl ] pyrrolid- inium
chloride in 10 m of dichloronethane. After stirring at roomtem
perature for one hour, the reaction mxture is evaporated, and the

resi due 20 7S chr &ﬁﬂ@t%ﬁ&mmnl)@f N [4—t?a0g@homallmﬂ4-W)phenyl]
i“ K,_hl[ ?Logﬁf &3@%@ F;anggym?r?qlgl %%2 @rﬁ% I@f(ﬂoghlonde are suspended
| ) phenyl ,
1 e 1) g of g ) i S obopdnreidadddTiin - o

1- N-[%ll- chl cosljrireinydn icelath{THe samnrm@mgl(asewﬂnmpw@hmw 4R) - 4-

hydr oRypyrrol | di ne-1, 2-di car boxam de I s. prepared anal ogously to
the Tol | ow REeRMIHERRYaNats IGD N 0 drbemEshans rLifseaen Baaed

PCT/ EP2004/ 42380, b, B AN A S5 Lr2 8 FEIRGS, FbtiVeac

tion solution is then teft to stir for a further 30 minutes with ice cooling. The
dichloromethane solution is then washed successively with 100 mi 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 chloride solution
has been evaporated to 1/3 of the original volume in a rotary evaporator,
the precipitated product is filtered off, washed with 50 mi of petroleum

15 ether and dried in a desiccator, giving 14.6 g (86%) of 1-N-[(4-chloro-
phenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi}}-(2R,4R)-4-hydroxy-
pyrrolidine-1,2-dicarboxamide ("A8") as a white powder, ESI 459, 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-chlorophenyl}]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 453; m.p. 160°;
1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-

%0 phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 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-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl]}-{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 471;



HO 15 20 7.1 16 g (12.86 nmol) of ethyl 2-ethoxy-1, 2-di hydroquinoline-I-
car boxyl ate (EE are added to a suspension of 15 g ( WL} f

ci s- N - BO¥O. S?] D%‘Qy D-proline and 12.47 g (64.86 mol gé;rﬂi‘%z - 2358

am nophenyl) 1 Hpyridin-2-one in 25094 -of toluene, and the mixture is

stirred at roomtenperature for 18 hours. The precipitated product is
subsequently filtered off, washed successively with 50 ml of toluene and

50 m of diethyl eth dd d , 93. 29
A BCREEA A R RN RN et i O

I | LAl ESI 406. 0 25 7.2
gg% ]mpy(r)][ °4kﬂ%|§sap%((:mrFM{;&WH&N%@%@%&%& t% a solution of 15 g
(37 mmol ) of tert1iNq(dlcHidfophBhyl]-DINH[@Huct o4 {I-dxomoruhiqlimed-yi- 4-

yl') phenyl car banmo ﬁt(lﬁ rrolidine-1-carboxylate in 200 m of di oxane, and
t he xt ur Bheryl %ﬁl) athydenpyEeliding: L2edicaiooxami@Rir s. The precipitate

I's sub 30 sequent ng and 50 nm
of diethyl ether %ﬁérﬁégﬂ)h%;&”hem%@dq%rb-%?glo%m%p@!ﬁg&(@mx) of
N-[ 4- (3- oxo henyl (2R 4R)-4-hydroxy, yrrolldlne 1 2—d|carboxam|de

mor phol i n- 4- yI )p (2R 4R) - droxypyrrolidine-2-carboxam de
hydr ochl ori de as é-dm(d%@wlpmm\enyl)lz +N-$Hﬁ&y wﬂme@m%&adm 1-yl)-

o xRl aE ARt Sobe-12-dbaclahfad 61 488 00 ol o
R, 4R) - hydr oxypy g 0] qﬂémsro?prmgpampﬁ M%rﬁéfﬁi’@hhdﬁyﬂbﬁeﬁwgpended in

1200 m of dichl oronet hane, and o triethyl am ne are ‘added with
‘ool i ng i n £28,38¢-Fhydroxypwralding-1 chdicarizonamide( B8] 889mmol ) of 4-chl or o-
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-

(2S,4S)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 459

f{@m
" es

1-N-[(4-chlorophenyl)]-2-N-{[2-methoxycarbonyl-4-(3-oxomorpho-
. 25 lin4-yi)phenyl]}-(2R,4R)-3-hydroxypyrrolidine-1,2-dicarboxamide, ESI 517,
m.p. 119; and therefrom by hydrolysis
1-N-[(4-chlorophenyl)]-2-N-{[2-carboxy-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-3-hydroxypyrrolidine-1,2-dicarboxamide, ES| 503, m.p.
30 145°,

15

1-N-[(4-chlorophenyi)]-2-N-{[2-methoxycarbonyi-4-(3-oxomorpho-
lin4-yl)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, and
therefrom by hydrolysis

1-N-[(4-chlorophenyl)]-2-N-{[2-carboxy-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide.

35



phenyl isocyanate in 100 ml of dichlonetrhane is subsequently added

dr opw se 1 xture at 2C over the course of 1.5 h reac-
tion sol u\k,ﬁgh&?‘?%en left to stir for_a further 30 m%gﬁ?gzﬁa?ﬂi%e
cooling. The dichloronethane sol uti orP8s then washed successi vel y with
100 mM of 1 N hydrochloric acid and 100 ml of water and dried over
sodiumsul fate. After the drying agent has been filtered off and the
met hyl ene chl oride solution has been evaporated to 113 of the original
volune in a rotary evaporator, the precipitated product is filtered off,
washed withE§g¢E_|e(y‘ petroleum ether and dried in a desiccator, giving
14.6 g (869 o - [ (4-chl oro-

phenyl )]-2-N- ([ 4- (3- oxonor phol i n-4-yl ) phenyl]}- (2R 4R) 4- hydr oxy-

D16 “ahe 1ol Ml RRsIMIG oG afomariingy §eheryn 2R 45Ra. M P
LN L4 h B gRATEM IR Snambidmibeig p?éﬁ‘eﬁf%%lbébd’sl%{d the fol-

phenyl]}-(2 oXypyrr 2-di carboxam de m p.
250; 1-N-[ (towihgschemenyl )] -2-N-{[ 4-(2-oxo0-2H pyridin-1-yl )phenyl 1}-
(2R 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 453; mp. 160;
1-N-[ (4-chl orophenyl)]-2-N-{[2 fl uoro-4-(3-oxonorpholin-4-yl)-

phenyl ]}- (2R, 4R) - 4- hydr oxypyrrol idi ne-1, 2-di car boxam de.~ESI 477; mp.
235; IJZQN_[(A' chl orophenyl )] -2- N-{[ 4- ( 2- oxopyr azi n- 1I]}
(2R 4 5) 4- hydr oxypyreq| i di ne i}g@c_?{oboxam de, ESI 4454
-N-[(4- chlor yI)](@t{[z {2- ox pyrl%l yI)

henyl ]} - (2R rolidine-1.2-dicagboxa ~-ggol 471; WO
004/ 087646 PCT/ 4/ 02350 - BreHeab0 O 15 \@

15 0/\f0 HO, N " \ @
K/NOEK @\d ?\/N\QEN \fo

20

8.1 5.51 mi (35 mmol) of diethyl azodicarboxylate (DEAD) are added
. dropwise at 0°C under nitrogen to a soiution of 7.0 g (7.26 mmol) of tert-
2 butyl (2R,4R)-4-hydroxy-2-{4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyr-
rolidine-1-carboxylate, 5.77 g (34.5 mmol) of p-nitrobenzoic acid and
9.18 g (35 mmol) of triphenylphosphine in 350 ml of tetrahydrofuran. The
reaction mixture is subsequently left to stir at room temperature for 12
30 hours and evaporated to dryness under reduced pressure, 20 mi of
methylene chloride are added to the residue, and the methylene chloride
solution is washed successively with 10 m! of saturated sodium chloride
solution and 10 ml of water and dried over sodium sulfate. After the drying
35 agent has been filtered off and the solvent has been stripped off in a rotary

evaporator, the residue is triturated with 30 ml of diethyl ether, giving 8.5 g



1- N-[ (4-chl orophenyl )]-2-N-{[3-fl uoro-4-(3-oxonorpholin-4-yl)-
phenyl]}- (2R, 3R) - 3- hydr oxypyrrolidi ne-1, 2-di car boxam de

1- N- [ (4- NP e8¢ )] -2- N-{[ 3 I uor o- 4- (3- oxonor phol i HCZ’F;?FS"“’““”S“
phenyl]}-(2R, 3S)-3-hydroxypyrrolidi 48341, 2-di car boxam de,

1-N-[ (4-chl orophenyl )] -2-N-{[3-1uoro-4-(3-oxonor pholin-4-yl)
phenyl]}- (2R, 4R) - - hydroxypyrrol I di ne-1, 2-di car boxam de,

1-N-[(4-chloro nyl)]-2-N ‘(52 0X0 met hoxy- 2H- pyridin- 1-
phenyl ]} - (2@&&}& fgrdrtaxty )ﬂr(ﬂ@l!OQem%é@m;?aW -{f-oxqrapronstiin-

(25, 55 5“L&yﬁ”%ﬁﬂ%ﬁzﬁ%@ﬁﬁxir%éé’&?#'%@ aﬁé{&@gwwcwstals

(2

1-N-[ (4-chl pgpeBgnyl )] - 2- N-{[ 4- ( 3- oxonor phol i n-4-yl ) phenyl ]}
(2S, 4S) - - hydroxypyrrolidi ne-1, 2-di car boxam de, ESI 459 cl

1-N-[ (4-chl orophenyl)]-2-N-{[2- met hoxycar bonyl - 4- ( 3- oxonor pho-
[in

517

1-

B L AbAGETR oY Gp ol Stere i (AL B8} ANKroES
hl g o
ohenyl 17 - ( 2 BRI L Lokt A Ry ol dite) Lear- o,

145, " 1- N- ( ( Boxylater giphs the Tompodind [(2S/GR)Hb14-chidroplyenylcgrbamayhisd-bo-
LRl TR il b e
1- N-[ 8- chl gé%%g fr%"l%% ¥l kdgcar boxy 4- ( 3- oxonor pholin-4-yl )-

phenyl]}-(2 roxypyrrol idi ne-1 , 2-dicarboxam de. WO
004/ 087646 PCTI EP20041002350 -68 5 10 0 Exanple 8
2- N-{[ 4- (3- oxonor

N-[ (4-chl orophenyl) phol.i n-4-yl ) phenyl R, 4S) - 4-
nyclr oxypyr 1 813 AP Ebof Mok FYaEomae puian dt Ul SRISP i S he. f of -
low ng schegey, Hdidtion of 50 mg (0.082 mmol) of (3S,5R)-1-(4-chiorophenyl-

15 carbamoyl)-5-[4-(3-oxomorpholin-4-yl)phenylcarbamoyijpyrrolidin-3-yl

1

4-nitrobenzoate in 2 ml of methanol, and the reaction mixture is stirred
for 15 minutes. The precipitate is filtered off and washed with 2 mi of
methanol and dried, giving 35 mg (93%) of 1-N-[(4-chlorophenyl)]-2-N-
20 {[4-(3-oxomorpholin-4-yl)phenyl}}-{2R,4S)-4-hydroxypyrrolidine-1,2-
dicarboxamide as colourless crystals, ESI 459, m.p. 243° (decomposi-

tion).

. o5 An analogous procedure gives
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 3S, 4R)-3,4-dihydroxypyrrolidine-1,2-dicarboxamide, ESI 475, m.p.
247
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-0xomorpholin-4-yl)phenyl]}-
(2S,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 459; m.p. 253°,
1-N-[(4-chlorophenyl}]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl}}-3,4-
dihydroxypyrrolidine-1,2-dicarboxamide.
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20 H Ph3P/DEAD NO2 C ci | N NaOH MeOH 8.1 5.51 m (35 mmol ) of diethyl
azodi carboxyl ate (DEAD) are added 25 dropw se at OC under nitro en to a
sol uti on O 2P040836467. 26 nmol ) of tert- i butyl PCT/EP2004/00

(2R, 4R) - 4- hydr oxy- 2-[ 4- ( 3- oxonor phol irpat=yl ) phenyl car banmoyl ] pyr -
rolidine-1-carboxylate, 5.77 g (34.5 nmmol) of p-nitrobenzoic acid and
9.18 g (35 mml) of triphenyl phosphine in 350 m of tetrahydrofuran. The
reaction mxture is subsequently left to stir at roomtenperature for 12
30 hours anBxample®Bat ed to dryness under reduced pressure, 20 m of

met hyl ene chloride are added to the residue, and the nethyl ene chloride
solution is washed successively with 10 m of saturated sodium chloride
solution an t he
drying 35 ageh%?(t‘h%ahsﬁ{? h?m? é@ {)3@?)( gfp 39754(; )éﬁ%ﬁ)ﬁ%—% ee%)e%strl pped
off in a rogthyn l-&f@ﬂﬁcﬁ)qﬁp?frohtlhe 1,2sdidarbokamide, tE81483] isvptépatédm  of

di et h9l ether, givi ng{ % WO 2004/ 087646 PCT/ EP2004/ 002350 -69 10 15
20 25 30 (eeal@@pualv 9éhetf0 lawing scheme:

(2R, 4S) - 4- (4- ni trobenzoyl oxy) - 2- [ 4- ( 3- oxonor phol i n-

4-yl ) phenyl car banmoyl | pyrrol i di ne-1-carboxylate as slightly yellow
crystals, 555. 8.2 Anal ogousl Hd o Exanple 7, reaction of tept-butyl
(2R, 4S)-4- (4-mitro- benzoyl oxy)-2-[4; oxom)rphol i n-4-yl)phenyl

car banoyl ] pyr# ol\i di ne- 1- car - ChoRy| atle Ve th 'MHW”(’@SE'C"’SR 5

- (4- cfiDor ophenyteg@aroy! ) - 5-f4—a i “'rr ~
Y g ~CHs DM OAO o 0.09 eq. TEMPO O’l\o o
. ’/i ‘7K room temp. ’]K
il I
15 P MgBr £ H0=
2eq. & o 1.2 eq. LIOH
~- NT™ ~ OH

THF 0P, © MeOH/H,O ok

20

further analogously to
Example 7

Y
L
z
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The following compounds are obtained analogously

1-N-[(4-chiorophenyi}}-2-N-{[4-(2-ox0-1H-pyridin-1-yl)phenyl}}-
(2R, 4S5)4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 477,
1-N-[(4-chlorophenyl)]-2-N-{{4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-
(2R,4S)-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 478.

30
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( 3- oxonor phol i n- 4-yl ) phenyl car banoyl | pyrrolidin-3-yl 4-nitrobenzoate as
yel |l ow s r . ESI 608. 8.3 0.075 m of 1 N sodiu I

sol uti onk\vﬁm ith ice cooling to the solution of %3%&?@9%@ nmol )
of (3S,5R)-1-(4-chl orophenyl - -71-

car banoyl ) - 5-[ 4- ( 3- oxonor phol i n- -yl ) phenyl car banoyl | pyrrol i di n- 3-yl

4-ni trobenzoate in 2 m of nmethanol, and the reaction mxture is stirred
for 15 m'nuies. !heé precipitate is filtered off and washed with 2 m of
met hanol an8X = giving 35 ng (93% of 1-N-[(4-chlorophenyl)]-2-N
{[4- (3-oxonor phol i n-4-yl)phenyl]}-(2R, 4S)-4-hydroxypyrrol | d ine-l , 2-
di car boxam de as col ourless crystals, ESI 459, mp. 243 (deconposi- tion)
An anal ogou$-mﬁsadurcg)r@lﬁnya};z-N-{[4-(3oxomorpho|in-4-y|)phenyl]}-(2R,4S)-4-
1-N-[(4-chl orophenyl)]-2-N-{[4-(3-oxonor 5po| [ n-4-_ﬁl ) phenyl ]} 62R, 3S,

4R) - 324- di h?@d@ﬁyfﬁ?wlﬁﬁﬁd?ﬁécquxﬂm%(bB angnfb 1-N=Hd-chierophepy]-24-

1-N-[ (4- chl gr,oph . (3 r4iol LRz 4- /L] -

(2S, 4R) - 4- @éﬂ@@%@%ﬁﬁhﬁ%‘ﬁ'ﬁ“ﬁaﬂﬁ?@&%%@'“%%%r?‘ﬂ@@‘yhﬁ p. 253:
1-N-[ (4- chl aicapbe@mhide-(2a19") lfe prepared@inaitydustyitothbfoROWIng schefne:

di hydr oxypyrrolidine-1, 2-di carboxam de. 35 0041087546 -70 5 Exanpl e
8a PCTI EP2004/ 002350

1-N-[ (4-chl orophenyl )] -2-N-{[ 4- ( 3- oxonor phol i n- 4- y| )gﬁenyl 1}- (2R, 4S) - 4-
et hyny|.- 4- hydr oxypyrrol i di ne- 1, 2- - di car boxani de, ESB{483, is prepared
anal oé usly to the f ol#@ui ng scheme: HO CS2CCB in A.CCH+ 2eqg. 11 N
Ir 00-:4, o @T¥-1C3

(ONO)
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91 1.3 ml (16.65 mmol) of methanesuifonyl chloride are added drop-
wise with ice cooling to a solution of 4.5 g (11.1 mmol) of tert-buty!

30 (2R,4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidine-
1-carboxylate in 20 ml of pyridine, and the reaction sclution is stirred at
room temperature for 12 hours. The pyridine is subsequently stripped off
under reduced pressure, 10 ml of saturated citric acid solution are added
to the residue, and the acidic solution is extracted twice with 10 mi of

35
methylene chloride each time. The combined organic phases are then



-7111, 15 THE 20 0 25 30 MyBr further analogously to Exanmple 7 HO O H

N The fol ounds are obtai ned anal ogously
1-N-[(4-cC ﬁﬁ%e%}j)] 2-N-{[4-(2-0x0-1 H pyridin-1-yl )PSH[EPZWPZSSU

(2R, 4S) - 4- et hynyl - 4- hydr oxypyrrol i di mef4; 2- di car boxani de, ESI 477;
1-N-[ (4-chl orophenyl)] 2-N-{[ 4- (2- oxo- 2H—pyra2|n 1-yl) phenyl)}-
(2R, 4S) - 4- et hynyl - 4- hydr oxypyrrolidi ne-1, 2-di carboxam de, ESI 478. 1 eq.

ohl :
tNWHZOﬁFw%ﬁa@ ‘fb@fv@i@?%‘%@%ﬂo@?}@aﬁﬁ% 560fen bytfe M ¢ o0
1I-N-[ (4 ;Rjgﬁ gRfaS) - 4-
azi dE)E)yrfol ?%?Egﬁﬁm?%l@gﬁ*ggégﬁ(tﬁgww[) tlwfﬂﬂaﬂlargagﬁ%g]r%%ﬁenyl )% 2- N-

[ 4- ( 3- oxonooptne! soivmtgn)msmg [10Q 8 Rofieyt-huty (2R 81%) Homiethanesulfenyl-
di car boxar de & -[4- (3-oxorr?orphg w?—%%l?&weny (l,a? (a)rl#l%lyﬁpyt(r(r)ott r?e f1(30a|r o nlgt Schenme:

as a yellow oil, ES1484.

92 A mixture of 5.4 g (11.7 mmol) of tert-buty! (2R,4R)-4-methane-
sulfonyloxy-2-[4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidine-1-car-

10 boxylate and 3.69 g (56.8 mmol) of sodium azide in 50 mi 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 mi of water, and the
15 aqueous solution is extracted twice with 10 m! of methylene chloride each

time. The combined methylene chloride extracts are finally washed once
with 10 ml of saturated sodium chloride solution and dried over sodium
sulfate. Removal of the drying agent by filtration and stripping-off of the

20 solvent gives 4.8 g (100%) of tert-butyl (2R,4S)-4-azido-2-[4-(3-oxomor-
pholin-4-yl)phenyicarbamoyl]pyrrolidine-1-carboxylate as slightly yellow
crystals, ES| 431,

. 25 9.3 Analogously to Example 7, reaction of tert-butyl (2R,4S5)-4-azido-2-
[4-(3-oxomorpholin-4-yi)phenylcarbamoyl]pyrrolidine-1-carboxylate gives
the compound 1-N-[(4-chlorophenyl)]}-2-N-{[4-(3-oxomorpholin-4-yl)-
phenyl]}-{(2R,4S)-4-azidopyrrotidine-1 2-dicarboxamide ("A9") as a white
powder, ESI 459, m.p. 145°.

30
94 A solution of 25 mg (0.052 mmol) of "A9" and 20.46 mg
(0.08 mmol) of triphenylphosphine in a mixture of 0.5 ml of tetrahydrofuran
and 0.5 ml of water is stirred at room temperature for 12 hours. After the
35

precipitated triphenylphosphine oxide has been filtered off, the filtrate is

evaporated to dryness, and the residue is purified by preparative HPLC



BOC 20 Ph3P/H20 cl if 25 30 35 H9.1 1.3 m (16.65 nmml) of

met hanes quhu oride are added drop- wise wth icepeqgiphitdobSsse

sol utlonu‘(lk)(b 39&(611 1 nmmol) of tert-butyl ¢

(2R, 4R) - 4- hydr oxy- 2-[ 4- ( 3- oxonor phol |‘nz3ﬂ-yl ) phenyl car banmoyl ] pyrrol i di ne-
1l-carboxylate in 20 mMl of pyridine, and the reaction solution is stirred
at roomtenperature for 12 hours. The pyridine is subsequently stripped

%Léeg”“?ﬁr i s f’rﬁ%&va?srz@i/ﬁé‘qg@raﬁ?%etﬁca%%@fbﬁﬂné 26 ﬁ%ﬁ I Weh 1o
Qo h

WO 8014/”8t87 46 PCT EPZ%gFZNgES(g%% rgﬁ?g 15I 0 6@"‘2] bfvgg?]g%l\?mthen

10 m of sapwrahdsdes102hdmarbhkamid$e("$@|)tﬁslQﬂiOlérll\%BScEW§@|8)\l:_e$| 4%Hdi um

sul fate. Renoval of the drying agent by filtration and stripping-off of

the sglvent gives 5.4 g (1009 of tent-butyl (2R 4R)-4-nethanesul fonyl -

oxy-2-[4- (3Aﬂw@@ %ﬂbc‘@dﬁ}é gﬁggmé‘,%mm};pyrrol I di ne-1 -carboxyl ate
[

as a yell ow oi m xture of 5. (11.7 rmol) of
tert-butyl ( 2R 4R)-M—[(Med:rhiartmhwy!)I-ﬁrN-I{bbe@B—Qxcpmo(model)plh@hyf]}-

4-yl)ph I d d 56. 8
Imr"]rt)l )yo12 psg gg'ypla%e &Pe%‘f bﬂeﬁpﬁgﬁgm&rﬁé&% e 1. o|gsgs'gl rred at

60C for 12 hour S. i@me} Q]lg%'gﬁed §3 akagomﬁm Wpﬁéﬂ“}m[ ed off,

andtqﬁflltratels aporate
(2R, 4R)-4-aminopyrrolidine-1,2-dicarboxamide, ESI 458, m.p. 110°;

1-N-{(4-chlorophenyl)]-2-N{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,48)-4-aminopyrrolidine-1,2-dicarboxamide, ESI 472, m.p.
218°.

15

Starting from the 4-amino compounds,

a) reaction with acetyl chloride gives the compounds
1-N-{{4-chlorophenyl})]-2-N-{[4-{ 3-oxomorpholin-4-yi}phenyl]}-

20 (2R,4S)4-acetaminopyrrolidine-1,2-dicarboxamide,

1-N-[(4-chlorophenyl)]-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-methy!|-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4S)-4-acetaminopyrrolidine-1,2-dicarboxamide, ESI 514, m.p.
170°;

b) reaction with mesyi chioride gives the compounds

%0 1-N-[{4-chlorophenyi)]-2-N-{[4-(3-oxomorpholin-4-y|}phenyl]}-
(2R,4S)-4-methylsuifonylaminopyrrolidine-1,2-dicarboxamide and
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R)-4-methylsulfonylaminopyrrolidine-1,2-dicarboxamide;
35

¢) reaction with butylsulfonyl chioride gives the compounds



reduced pressure. The residue is then dissolved in 20 mM of water, and
the aqueous solution is extracted twice with 10 m of | ori de
each ti n¥O208#82¢¥8bi ned met hyl ene chloride extracts an'?W@ﬁWy’“ ‘pshed
once with 10 ml of saturated sodi um-<fderide solution and dried over
sodium sulfate. Renoval of the drying agent by filtration and
stripping-off of the solvent gives 4.8 g (100% of tert-butyl

(2R, 4S) - 4- azi do- 2- [ 4- (.3- oxonor - .

phol I n- 4-yl ) pheny? (Ha‘?ﬁi?’[%‘?ﬂyB]‘?‘c”‘Hé:(l3:‘&’§?r5%hpgf"e4'¥1@p@?r?y&1 ly yellow
Cohd . SR ARG 4-BuiiBh BRAGYy T licta Th) BichrobRfile0n Of tent-buty!

[ 4- (3- oxonor phol i ﬂLM{(ﬁLdmbmwieﬂgn?aMM}(@ymxmhbmmn%plz)pfhmum}at e gives

t he conmpound 1-N-[(4-chlorophenyl)]-2- I_\I-{[14-(3- oxonor phol i n-4-yl ) -
pheny[F_)] 1 - ( 22R45)-4-butylsonylemigemesralidine! cdisgkbonaraide: kS $98s a white
powdelt, ESI 459, m p. 145. 9.4 A solution of 25 ng (0.052 mml) of "A9"
and 20.46 ng (0.08 mml) of triphenyl phosphine in a mxture of 0.5 m of

t et rahydr of HE anrez0BNAifh Bobofyryadridride giels the dofipoudpam t enperature for
12 hours. After the precipitated triphenyl phosphine oxi de has been

filtered of f, theliN{d-chlerapheng)hpdi-4i4e(B-oxoraemmhedis-4-ghehemdl}lr esi due i s

purified by eparaji ve HPLC WO 2004/ 087646 P 73510 0

15 20 Q 25 @é@é@e—mﬁwpfq%ﬂ% ey toe | e, B9 giving

12 mg 1409 Sﬂé'ﬂ'g. he9 _ .

[ (4- chl or opheny!l)T-2-N-{[ 4- (3- oxonor phol i n-4-yl ) phenyl ]}- (2R, 4S) - 4- am no-
‘yrrol i di ne-1, 2-di carboxam de ("10") as colourless crystals, ESI 458. An

nal ogous procedure gi ves the conpounds

1-N-[ (4-chl ]-2-N-{[4-(3-oxonorpholin-4-yl)phenyl]}

(2R, 4R) - 4- azi dopyrrolidine-1, 2-di carboxam de, ESI 484, m p. 125;

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

15 1.N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R, 4R)-4-

methoxypyrrolidine-1,2-dicarboxamide ("A11") is prepared analogously to

the following scheme:

/
HO, d
CH,l
20 N-goc : - N-goc LIOH/THF MeOH/
Ag0 water -
HO™ TO ~o0” S0
/
Q o 0/
o y
25 \ oY \ N
BOC K/N Y
e ——
oLt O
Ho™ ~O N7 O
H

30 10.1 0.94 ml (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 mmoil) of silver oxide in 15 ml of acetone, and the reaction
mixture is stirred at room temperature for 48 hours. The precipitate is
subsequently filtered off, and the filtrate is evaporated to dryness under

35
reduced pressure, giving 1 g (89.2%) of cis-N’-BOC-4-methoxy-D-



(2R 4R) - 4- am nopyrrol I di ne-1, 2-di car boxam de, ESI 458, mp. 110;
or 1)]-2-N-{[ 3-net hyl - 4- ( 3- oxonor phol i Q-4-yl ) -
091@‘)“ Q1‘yam' nopyrrol i di ne-1, 2-di car boxam de, Qgéﬂﬁ%{wﬁsop_

1-N-[ (4- chI
phenyl ]}-¥

218. Start|
chloride gi
1-N-[ (4-chl

ng fromthe 4-am no conpoundfs; a) reaction with acetyl
ves the conpounds
orophenyl)]-2-N{[4- (3 oxonor phol i n-4-yl) phenyl ]}-

(2R, 4S) - 4- acet ami nopyrrolidine-1, 2-di carboxa

1- N-[ (4-chl

praliprenginy| esterap [a4cq guesHel. PH] is FE3Ated furthan without

(2R 4R) - 4- afi.‘?fh%’?bu?ﬂééé{&r‘. E%I%Ol 2-di car boxam de, ESI 458; and

anal ogously

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

phenyl ]}- (2R, 4S) - 4- acet am nopKrroI i di ne-1, 2-di car boxam de, ESI 4, m
170; 521 rﬁ?(‘t&?on?ﬁm”ﬂfﬁ%%ﬁ’:fn@ REmMiel watee andi:28 grfdd rammol) of Ilth-

1- N chl oro r pho

(2R, 45) - 4- rP PG B At 7 SRR o RS s b N G-
-N-[(4-chl 0&%@%&?5 ?ollﬁdrﬁeﬂﬁrl BRI plscrhv ﬁtétrﬂh}dlbmrmhg}rHF) and
(2R 4R) - 4- et hyl sul f onyl am nopyrrol i di ne-| di car boxam reaction

with butyls
PCTI EP2004/
1-N-[ (4- chI
(2R 4

-[(4- chlorop
2R, 4S) - 4- bof yiettyiéne ghinmdecryd acitiftidrie-pH 2-byi meabsnﬁaahlmateﬁ&ntri&gz; d)

eaction w
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Bieatin A tha Tl Be Bublemiesiyiiinediof i ety avapo-
Pies} %IHC{ t]ﬁ@%qi‘]&??@ﬂgutfﬂd i@'é)&‘ra%te?d &h@é‘b?%ﬁél&fhé%tﬁh & n]1l

eny 3-oxonorpho 1 i n-4-y phenyl

th i sobutyryl hl ori de gives the co
acid solutio %d t%e acidic solution is extracte r<T:P |ce wnth 10 ml of

methylene chloride each time. Drying of the combined organic phases
over sodium sulfate and stripping-off of the solvent gives 0.5 g (53%) of
cis-N’-BOC-4-methoxy-D-proline as a pale oil, which gradually crystal-
lises, ESI| 246.

10.3  Analogously to Example 7, reaction of cis-N'-BOC-4-methoxy-D-
proline gives the compound 1-N-{(4-chlorophenyl)}-2-N-{{4-(3-oxomor-
pholin-4-yl)phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide
("A11") as a white powder, ESI 473, m.p. 133°.

The following compounds are obtained analogously

1-N-[{4-chloropheny})]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-2R,4R)-4-allyloxypyrrolidine-1,2-dicarboxamide, ESI 517, m.p.
106°

P.



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

(2R, 4S) - 4- ( 2- net hyl propanoyl am no) pyrrolidi ne-1, 2- dcar ' S
542° m pwéégou le 10 %C?%%ﬁi%ﬂﬂ?

1- N-[ (4-chl orophenyl )] -2-N-{[ 4- ( 3- oxon&d phol i n-4-yl ) phenyl]}- (2R, 4R) - 4-
met hoxypyrrolidi ne-1, 2-di carboxam de ("Al1") is prepared anal ogously to
the followi ng schenme: BOC CH31 Ag20 CI 10.1 0.94 m (15.1 mmol) of nethyl
i odide is added under nitrogen to a _mxture of 1 g (4.32 mmol) of

ci s-N - BOC- 4- hydr oxy- D-prol i and 3 31 g (14.27 mmol) of silver oxide in
15 m of acetone, and the feactig

e I yture is stirred at room
tenperature for 48 hours.OTheNpr e i ubsequently filtered off,
and the filtrate is evapor d to—dryne ndeér reduced pressure, giving
1 g (89.2% of cis-N -BOCC 4-net hoxy-D RUGH FAFI MeOH  BOG wat er WO
20041087646 PCT/ EP2004/ 002350 -75 5 10 9514'5 20 i 25 30 proline nethyl
ester~as a colourless oil, which is reacted surther w thout further
purification, ESI 260. 10.2 25 m of methangl, 25 m of water and 0.28 g
(11.57 mmol ) of lith- ium hydroxide are addet to a solution of 1 g (3.85
mmol ) of cis-N -BOC 4-nethoxy-D-proline hyl ester in 75 m of
tetrahydrofuran (THF), and the reaction solution is stirred at room

tenperature for 5 hours. The cl \
10 1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ES1 487, m.p. 136°;
. 1-N-[(4-chioropheny!)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(2R,4R)-4-propoxypyrrolidine-1,2-dicarboxamide, ESI 501, m.p. 106;
15 1-N-[(4-chioropheny!)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-

(2R,4R)-4-allyloxypyrrolidine-1,2-dicarboxamide, ESI 499, m.p. 100° and

as by-product
2-N-{allyl-{4-(3-oxomorpholin-4-yl)phenyi]}-1-N-{(4-chlorophenytl}]-

4-hydroxypyrrolidine-1,2-dicarboxamide, ESI| 499;

20 1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ES| 487, m.p.
140°;

. 1-N-{(4-chlorophenyl)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl}phenyl]}-

25 (2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI1 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, ESI 491, m.p.
109°;

30 1-N-[(4-chiorophenyl)}-2-N-{[4-(2-0x0-2H-pyrazin-1-yl)phenyl]}-

(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ES| 468, m.p. 1277,
1-N-[{4-chlorophenyl}]-2-N-{[3-fluoro4-(3-oxomorpholin-4-yl)-
phenyl[}{2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 491, m.p.
35 99°;



nmet hanol and the THE are subsequently stripped off in a rotary evapo-
rator, and the aqueous solution is extracted once by s

of net hyl WRSH4BIM6G4e and acidified to pH 2 by neans 03%5%‘3’3?"3?“@% |tr| c
acid solution, and the acidic solution/ds extracted twice with 10 m of

met hyl ene chl ori de each tine. Drying of the conbined organi c phases over
sodium sul fate and stripping-off of the solvent gives 0.5 g (53% of

-N - BOC- 4- net h | | | h dual | y tal -
i ses, ES” 240 10NIA AN SEwReny 2 Nezraror-Hrosedtsavein- 1 VS 2
o ['\"(fgﬁ g@hgﬁﬁh%{sﬁﬂﬁ@ﬁ@ﬁé@m@ﬁ 5. QIR Emide, ESI 485;

phol i n- 4-yl ) phenyl N-{(@2hiéfdphényi]-RNJdy(2-oko-BHApyrazid- tytphbnyigi de (" Al

1") as a white powder, ESI 473, mi) 133. The foll ow ng con‘gounds are
obt ai ged anedfbd §1—9thoxypyrrolld|ne-1 -dicarboxamide, ESI 482, m.p.13

premyl 11+ (2R, 4R) - I FIRRb By e L EPRRORR RS 7 1

106 35 WO 2g ﬂéﬁﬁ QMR?ﬁ-&hbl?p?ﬁla liPrO9 - @r@aﬂﬁﬁaﬂndéOESI 505, m.p.
1-N-[ (4-chl orophenyl )]-2-N-{[ oxormrphol I n-4- yI)phenyI]}

(2R 4R) - 4- et BdXypyrrol i di ne- 1, 2-di car boxami de, ESI 487, m p. 136;

(1 2g £1(R4 Z%?LS@Q?% 1‘13‘1‘?2'21&%&’[“? &Bhﬁﬁg&@ﬁm‘ﬁoﬁrﬁé@\%gﬂ&&}%i}hg]}- 106: 15

1- N chl L carbd I
(2R, E1R) 4- a?@?ﬁ% rrPolzzl gtiﬂgﬂy)bgrrgfiggr@b‘ggg% de, x%ﬂg)dﬂi%&(l dn?ﬁ) m EOO and

s by- produd0®;

O o BB ool fepabipy ) 20
éhf[\—‘ljngllii} ??Eglg%)m%kﬂst h%%%lngﬁp%@eﬁ g%%@%ﬁ% 112 4Eéll )487, m p.
140; 1-N-{(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-

phenyil}2R,4R)-4-(prop-2-ynyloxy)pyrroiidine-1,2-dicarboxamide, ESI

515, m.p. 108°,
1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-

20 phenyl]}-(2R,4S)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide, ESI

515, m.p. 92°;
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-

(2R, 4R)-4-(methoxycarbonyimethoxy)pyrrolidine-1,2-dicarboxamide, ESI

. 25 531, m.p. 106°; and therefrom by hydrolysis

1-N-[(4-chlorophenyl)]-2-N<{[4-(3-oxcmorpholin-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-yl)-

phenyl]}H2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI 536, m. p.

103°.

30
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0 25 1-N-[(4-chl orophenyl)]-2-N-1[ 4- (2- oxo-2H- pyri di n-1-yl ) phenyl ] }-
(2R, 4R) - 4- met hox rrolidine-1, 2-di carboxam de, ESI

1- N- [ (4- HP3 é‘%l)] 2-N-{[ 2-fl uor o- 4- ( 3- oxom)rphol|%CZIR/PF‘?M"Oi]'i;$§0
phenyl ]1}- (2R, 4R) - 4- met hoxypyrrol i di ne-28 2- di car boxani de, ESI 491, mp.
109; 30 1-N-[(4-chlorophenyl)]-2-N{[4-(2-o0x0-2H pyrazin-1-yl)phenyl]}-
(2R, 4R) - 4- met hoxypyrrol i di ne-1, 2-di car boxam de, ESI 468, m p. 127,
1-N-[ (4-chl orophenyl )] -2-N-{[3 fl uoro-4-(3-oxonorpholin-4-yl)-

phenyl ]} - (2Bxampled3st hoxypyrrol i di ne- 1, 2- di car boxani de, ESI 491, m p.
35 99; WO 2004/ 087646 PCT/ EP2004/002350 -77 0 5 10 15 20 0 25 30 35
1-N-[ (4-chl orophenyl)]-2-N{[ 2-fl uoro-4-(2-o0xo0-2H pyridin-1-yl)-

phenyl ]} - (23RIBR) 4~ prINENyIda rdame ,Qfe:d(s:amnmhmiarztﬁsphé@)a 1

- N-[ (4- chl or ophenyl e{4 (2- oxo ¥2a2| n-1 -yl)phenyl]

(2R, 4R - 4- ecarbayom pwrbhnnn ¥l @Obutﬁﬁtﬁdxg "dds pmaraegnalﬁgqys to
1-N-[4-chl gro qewﬁ{d]% 2-N-{[ 3-fl uoro-4-(3-oxonor pholin-4-yl)

phenyl ]| (2R, ?rol i di ne-1, 2-di carboxam de, ESI 505, m p.
131, 1-N—[(4 chl orophenyl)] 2- N-{14- ( 3- oxonor phol i n-4-yl ) phenyl ]} -

(2R 4R) - 4- (prop-2-ynyl oxy) pyrrolidi ne-1, 2-di car boxam de, ESI 497, m p.
120; 1-N-[(4-chlorophenyl)]-2-N-([4-(3-oxonorpholin-4eyl ¥Yphenyl]}-

(2R 4R) 4- (but - 2-ynyl oxy) pyrrolidine-1, 2-di carboxam de

(‘ﬁ chlor ny -2-Ny{[2-flu % é) oxoml%tholl - 4-
pheny }-( -4-(% y@xy pytrol'tdi n@\i 2-dicdrb %?M.

15 A solution of 0.2 g (0.44 mmol) of "A8" and 0.146 ml of isobutyric
anhydride in 1 ml of pyridine is stirred at room temperature for 12 hours.
10 mi of ethyl acetate are subsequently added to the reaction mixture,
and the ethyl acetate solution is washed successively with 5 ml of 1N

hydrochloric acid and 5 ml of saturated sodium chloride solution and

20 dried over sodium sulfate. Remaoval of the drying agent by filtration and
stripping-off of the solvent gives 183 mg (79.3%) of (3R,5R)-1-{(4-chloro-
phenyicarbamoyl)-5-[4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrroli-

. ”s din-3-yl iscbutyrate ("12") as white crystals, ESI 529, m.p. 129°.

The following compounds are obtained analogously

(3R,5R)-1-(4-chlorophenylcarbamoyl)-5-[4-(3-oxomorpholin-4-
30 yl)phenylcarbamoyl]pyrrolidin-3-y! propionate, ESI 515;
(3R,5R)-1-(4-chlorophenylcarbamoyl)-5-[4-({3-oxomorpholin-4-
yi)phenyicarbamoyl]pyrrolidin-3-yl acetate, ESI 501, m.p. 148°.

35



515, mp. 108; 1-N-[(4-chlorophenyl)]-2-N{[2
fl uoro--(3-oxonorpholin-4-yl)-

phenyl ] }-‘(VQR,"WT&W prop- 2-ynyl oxy) pyrrol i di ne- 1, 2- di c RFBERIMIA2ISES)
515, mp. 92; -79-

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

(2R, 4R) - 4- (et hoxycar bonyl nmet hoxy) pyrrol i di ne-1, 2-di car boxam de, ESI
531, mp. 106; and therefrom by hydrolysis

1- N-[ (4- chl Example2) ) - 2- N- { [ 4- ( 3- oxonor phol i n- 4-yl ) phenyl ]} -

(2R 4R) - 4- (car boxynet hoxy) pyrrol i di ne-1, 2-di car boxam de, ESI 517, m p.
134 1-N-[ (4- bronophenyl)]-2-N{[ 2-fl uoro-4-(3-oxonorpholin-4-yl)-

phenyl ]} - ( 2R MR4- INpJeiad ' i - i , mp.
103 v 20047 SR OB (o h g omepgha P Iae Tl IS 0, i o
11 (3R, lane-4,5-dicarboxamide is prepared analogously to the following scheme:
5R) - 1¥( 4- chl or ophenyl car banoyl ) - 5- [ 4- ( 3- oxonor phol i n-4-yl ) phenyl -
car banoyl ] pyrrolidin-3-yl isobutyrate ("Al12") is prepared anal ogously to
the follow ng scheme: ((CH32CHCO) 20 C] Py A solution of 0.2.9 (0.44 mol)
of "A8" and 0.146~pl of isobutyric janhydri @—@*Nm of fi ine is

S 10

stirred at room jenper at dre M@y 12 Ir's. of ethyIn-gcetyabe are
subsequent |y ed #0, t he—reactT oA xytH e, —andtire | @cetate
solution is wash@d®succesgidgehey WitR 9 nl of loakecihydr loric acid and 5

nl of 19aturat ed sodi um chloride solution and dried 6Ver sodium sulfate.
Renoval of the drying agent by filtration and stripping-off of the

‘ol vent gives 183 ng (79.3% of (SFE;"&@- (@#-chioro- oo
- H

Q © N N

H
2.5 eq. NaOH / NJ\
N —\)—{’;—ron (o ¢ 0o
- o
cl N'/S
L

o
H,O/dioxane Q © ArEG
15

Cl

The following compounds are obtained analogously
20 4-N-{(4-chlorophenyl)]-5-N-{[3-methyl-4-(3-oxomarpholin-4-yl)-
phenyl]}-1,3-dioxolane-4,5-dicarboxamide,
4-N-[(4-chlorophenyi)}-5-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-1,3-
dioxolane-4,5-dicarboxamide, ESI] 440;
¢ 25 4-N-[(4-chloropheny!)]-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-oxomorpholin-4-y|}-
phenyl]}-1,3-dioxolane-2,2-dimethyl-4,5-dicarboxamide, ESI 488,
30 4-N-[{4-chlorophenyl)]-5-N-{[4-(2-ox0-1H-pyridin-1-yl)phenyl]}}-1,3-
dioxolane-2,2-dimethyl-4 5-dicarboxamide, ES| 468.
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phenyl car banoyl ) - 5-[ 4- ( 3- oxonor phol i n- 4-yl ) phenyl car banoyl | pyrroli -

di n-3-yl | t te ("12") as white crystals, ESI 529 he
fol |l ow ng‘@’%ﬁ%‘é‘ﬁ&u@g are obtai ned anal ogously pcHluband/odas]

(3R, 5R) - 1- (4- chl or ophenyl car barmyl ) - 5-8Q= ( 3- oxonor phol i n- 4-

yl ) phenyl car banoyl ] pyrrolidi n-3-yl propionate, ESI 515;

(3R, 5R) - 1- (4- chl or ophenyl car banoyl ) - 5-[ 4- ( 3- oxonor phol i n- -

yl ) phenyl ca&bam) | L.ayrrolidin-3-yl acetate, ESI 501, mp. 148. Cl 35 WO
2004/ 087646—@@%04/ 002350 -79 0 5 10 15 Exanple 12

4-N-[ (4-chl orophenyl )] -5-N-{[4-(3-oxonor phol i n-4-yl)phenyl]}-1, 3-dioxo-
| ane- 4, 5-di carboxam de i s prepared anal ogously to the foll ow ng schene: O
O 1 eq. NaCRn&ldgoudly-to-ExdmleT, irgadtibiroofaN 4 43@xomarpbokmrd-Wiphenyl}-

H20l dioxane 0. O H-)-OH 0 O DAPECI Cl. Cl 20 2?‘ 30 .35 .
1-BOC-piperazine-2-carboxamide with 4-chloropnenyl isocyanate gives

5
the compound
1-N-[4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-1-BOC-
piperazine-1,2-dicarboxamide
® S
O N/\ H
T~ Yy O
k/NO o Cl
15 NT O
H
Removal of the BOC group gives
1-N-[4-chiorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl}}-piperazine-
20

1,2-dicarboxamide.

Analogous reaction of 4-chloropheny! isocyanate with

N-[4-(3-oxomorpholin-4-yl)phenyl}-1,3-oxazinane-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)pheny|]}-(R)-4-oxo-
pyrrolidine-1,2-dicarboxamide is prepared analogously to the following
35 scheme:



The foll ow ng conmpounds are obtai ned anal ogously

4-N-[ (4-chl orophenyl )] -5-N-{[ 3- net hy[ - 4- ( 3- oxonor phol i n-4-yl ) -

phenyl ] }-‘fp@%ﬁ@i@#‘ane- 4, 5-di car boxani de, PCT"‘X’ZP’M"“"”S“
4-N-[ (4-chl orophenyl )]-5-N-{[4-(2-oxo-H-pyridin-1-yl)phenyl]}-1, 3-

di oxol ane- 4, 5-di car boxam de, ESI 440;

4-N-[ (4-chl orophenyl )] -5-N-{[ 4- (3- oxonor phol in-4-yl)phenyl]}-1, 3

di oxol ane- 2, 2-di net hyl - 4, 5- di car boxam de, ESI 474; 4-N-[(4-ch | orophenyl
)]-5-N([3-nethyl -4-(3-oxof0rpho | in-4-yl )- Q

phenyl]}-1, 3-di oxol ane- 2 i met hyl A, 5-di car boxam de, ES 8;

4-N-[ (4-chl orophenyl )]-54N-£[ 4- (2- oxoP%C H pyridin-1 -yl )phedyl ]}-1,3

di oxol ane-2, 2-di net h >di gar boxar%_gg\ EST 468. W0 F087646

PCTI EP2004/ 00235077380 § 1 nmpl e 137 hal ogous an‘ggﬁ" , reaction
of N 4-(3-ox>ormin-4-§/‘l)p |]- 1-BOC-Rj pe e-2-c8rboyanrj de with
4-chl rophen?&g', OCyanate giv he conpoungh_,

1- N-[ 4- chl orfophé&nyl )] -2-N-{[ 4- oxonor phol iSn-4éyI ) phenyl ]}-1- -

pi per azi ne- 101-,§i carboxam de ci 1b&r 20 ! 25 al of the BOC grouop gives

1- N-[ 4-chl orophenyl )] -2-N-{[ 4- (3- oxonor phol i n-4-yi ) phenyl ] } - pi per azi ne-
1, 2- di car boRat g¢0.98mamatjcafpyridautmochlofochrarhater (B Enigl addedctpdhat e wi t h

Compound 1. AOREOBIA oF S BHEIER TRk 1 N-R AR mBR R AU AN Lo ey 1) 1, 3.
oxazi H8ne- 3 s di S BNRHeAG)-BR BRGBhFdrbiypyriolffine-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 fiitrate 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-ox0-
pyrrolidine-1,2-dicarboxamide as a white powder, ESI 457, m.p. 154°.

20

Example 13 -2

N-[4-{3-oxomorpholin-4-yl)phenyl]-(2R,4R}-1-{2-{4-chlorophenyl)acetyl]-4-
. 25 hydroxypyrrolidine-2-carboxamide is prepared analogously to the following
scheme:

30
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1- N-[ (4-chl orophenyl )] -2-N-{[ 4- (3-oxonor phol i n-4-yl)phenyl]}-(R)-4-o0xo0-
pyrrolidine-1,2-di carboxam de is prepared anal ogously to the foll ow ng
scheme: \WOR00MI36%646 PCTI EP2004/ 002350 -81 5 C 10 GCTEPIP4M23H8 30
0.21 g (0.98 nmmol) of pyridiniumchl orgzhromate (PCC) is added to the
solution of 0.3 g (0.65 mmol) of 1-N-[(4-chlorophenyl)]-2-N{][4-(3-o0xo0-
nor phol i n-4-yl)phenyl ]}-(1 R 4R)-4-hydroxypyrrol idine-|

, 2-di carboxam de (Exanple 7) in 15 m of nmethylene chloride, and the
reaction mxture is stirred at m t enper at p=8, for 48 hours. The

precipitate is jsub entll cfiltrateis washed
three times ;@6 Jd—dried over sodium sul fate.
After the solvert™ h ee

preparative , giving T40 ngy

;
striip %g off, $he residue is purified by
"?‘ % of 1-N-
[ (4-chl orophenyl)]-2-N-{[4-(3-oxonorphol in-4-yl)phenyl]}-(R) -4-oxo-
pyrroblidine-1, 2-dicarboxam de as a whi thovvder, ESI 457, mp. 154. Exam
le 13 - 2
N-[ 4- ( 3- oxonor plegDn- 4- yl ) phenyl ] - (2R, 4R) /1- [ 2- (4- chl or ophenyl ) acetyl ] - 4-
hydr oxypyrr ol i-di-re-2-gar boxam de i u.ppeP& ed anal ogously to the foll ow ng
schene: 35 WD 2004/ 087646 PCT@OMOB OH G 5 EEDQ 10
o}
N

¢ c.

10

15 0.25 g (1.46 mmol) of 4-chlorophenylacetic acid and 0.36 g (1.46 mmol) of
ethyl 2-ethoxy-1,2-dihydroquinoline-1-carboxylate (EEDQ) are added suc-
cessively at room temperature to a solution of 0.5 g (1.46 mmol) of N-[4-(3-
oxomorpholin-4-yl)phenyl}-{2R,4R)-4-hydroxypyrrolidine-2-carboxamide

20 (Example 7.2) and 0.2 mi of triethylamine in 20 mi 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

. 25 phase is dried over sodium suifate. After the solvent has been stripped off,
the crude product is purified by preparative HPLC, giving 0.31 g (46.4%) of
N-[4-(3-oxomorpholin-4-yl)phenyl]-{2R,4R)-1-[2-(4-chiorophenyl)acetyl]-4-
hydroxypyrrolidine-2-carboxamide as a white powder, ESI 458, m.p. 141°.

30 The following compounds are obtained analogously

N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-(4-chiocrobenzoyl)-4-
hydroxypyrrolidine-2-carboxamide, ESI 444 m.p. 216°;
35 N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-(1-1H-indol-3-yl-
methanoyl)-4-hydroxypyrrolidine-2-carboxamide, ES1 449, m.p. 283%



0 15 0.25 g (1.46 mmol ) of 4-chlorophenyl acetic acid and 0.36 g (1. 46
nol ) of t hoxy-1, 2-di hydroquinoline-1 -carb

added suc-%E@égwégﬁy at roomtenperature to a solution ofﬂgﬁgu

mol ) of N[4-(3- -83-

oxonor phol i n- 4-yl ) phenyl ] - (2R, 4R) - 4- hydr oxypyrrol i di ne- 2- car boxam de 20
(Example 7.2) and 0.2 m of triethylamine in 20 mM of toluene. The

temper atur e for NB-CFR ool bR A R 48l G ol “or 1 n
hydr ochl ori | e ﬂ)ld rﬁ}ar&yggﬁoﬁawﬁics Peiide) B3 489 eRGRMagnat e
sol ution, e or gani

ase 1s dried over sodiumsulfate. After
t he solvent has been stri pped off the crude product is purified by

preparative_HPLC, qivipg 0.31 g (46.4% of
N[ 4- 63- oxoﬁaamms&izﬁw ) phenyl ] - (2R, 4R) - 1- [ 2- ( 4- chl or ophenyl ) acet yI ] - 4-
hydr oxypyrrol i di ne-2-carboxam de as a white powder, ESI 458, mp. 141 .

30 35 CH The fol |l owi ng conpounds are obtai ned anal ogously N-[4-( 3-o0xo0

nor pho | i 3M—¢hlbi’tﬁmeriy])j-QZN%&Iﬁhelﬂ)ylM—(ﬂoz&nbmmlhemygphénylﬂ
hydr oxypyrroI| I ne- 2- car boxam de, ESI 444, m

N- [ 4- ( 3- oxo R gH4-athexypymekdineil, 2 aicarhpxamideris.prepareganaloggusly to

nmet hanoyl ) di ne- 2- car boxam de, ESI 449, m p. 283: WO
20041Q 7646ﬂ%h%E%§%é -83 5 10 0 15

N-[ 4- (3- oxonor phol i n- 4- yI)phenyI] (2R 4R)-1 -(1 -1 Hindol-6-yl-
nmet hanoyl ) - 4- hydr oxypyrrol i di ne- 2-car boxam de, ESI 449, m p. 148.
anple 13 -

-N-[(4-chlor NyPY2-N- ([ 3- met hyl - 4- (3- oxormrpholiO I)phenyl]}
(2R 4R) - 4- ef'floxy ol i di ne-1,2- dicarboxani de is prepgfe gously to
the fol | ow ngo%heme Iqiom\o Il NaOH/THF/H,0 \

15 1 ':’<
K /X

N / analogously to Example 7
k« )LO’Q N
o

20

Cl

. 25

A suspension of 5 g (21.62 mmol) 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 ml 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 mi of water. The aqueous solution is then washed twice with
35 10 ml of methylene chloride each time and acidified using 2N hydrochloric

acid. The resultant acidic solution is extracted three times with 20 mi of



OHO + 11 ° \ NaOH/ THF/ H20 O -S47 0 anal ogously to Exanple 7 20 NH 0 25

30 35 C on of 5 g (21.62 mml) of
cis-N - Bo@oi%ﬁ@(%?%{?y D-proline and 8.66 g (43.24 mol )chfEPé?%ilonsso
4-tol uenesul fonate in 5 mM of tetrahyd4furan (THF) is added with a

solution of 2.94 g (73.5 mmol) of sodium hydroxide in 5 m of water. The
reaction mxture is then stirred at 40C for 12 hours and subsequently

o hot o S rbties ehlacietiattie: DRafo R Gombired detrhErEciBrisg 1 ™
met hyl ene CE%&QE@?QB |UrriT§ul?é1€aﬁ‘Ef£hb?ﬁ§ éﬁbﬂﬂme%lwrﬂ@@é& ara aci d.

The resultant acidic so ution Is extrac three tines with of WO
2004/ 087646(MWWNGB@3&}etm&y B—p[ﬂlrﬁ? aﬁamlmhrﬁssaﬂl rﬁﬁlh%&ne

chl oride ea fl nme. dé %'_J FYthe conbl é’Re chlori e extracts
over g,odi unfealageuslyiedE @mpls ﬁgafe}fqn °'§ '6 poxy-PeRroling giyes

(86.9% of &1 QEIQ g4-ethoxy-D-proline as a colourless 0|I ESI: 232.
Anal ogously gnpl e 7, reaction of cis-N -Boc-4-ethoxy-D-proline gives
t he conpound-N-[{4-chloropheny!)]-2-N-{[3-methyl-4-(3-oxomorpholin-4- yl)phenyl]}-

1-N-[(4- chlorophe [ 3-met hyl - 4- (3- oxono hoI|n4 henyl ]} -
(2R, 4R) - 4- ef2R %ﬁ%qxupwmld"ze& Zsligsshaxamide, E§D @dlmpn °91170.

10 The compounds

. 1-N-{(4-chlorophenyl)]-2-N-{[4-(2-ox0-1 H-pyridin-1-yl)phenyi]}-
(2R,4R)4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 481, m.p. 209°,

15 1-N-[(4-chlorophenyl}]-2-N-{[2-fluoro-4-{3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ES1 505, m.p. 187°;

are obtained analogously.

20
Example 13 -4
2-N-{{4-chlorophenyl)]-1-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-(R)-pyr-
. 25 rolidine-1,2-dicarboxamide is prepared analogously to the following
scheme:
30

35



The conpounds 1-N-[(4-chl orophenyl)]-2-N-{[4-(2-0x0-1

H pyri di nz 1- yl1}- (2R 4R)-4-et hoxypyrrolidine-1_25di 1 de,
ESl 481, r\#’p’“&@@‘% PETERARBIARYT

1- N-[ (4- chl or ophenyl )]-2-N- ([ 2-f | uor o=@ ¢ 3- oxonor phol i n- 4-yl ) phenyl ]}
(2R, 4R) - 4- et hoxypyrrolidi ne-1, 2-di car boxam de, ESI 505, m p. 187; are
obt ai ned anal ogously. Examale 13 - 4 2-N-[(4-chl orophenyl
)1-1-N-([4-(3-oxonorphol in-4-yl )phenyl{}s (R

}_
rolidine-1, 2- gigar boxam de is ejgar ed an%;h| ¢
schene: 35 4,987646 PCR EPP004/ 002350

|l yOto the follow ng

2 6. Q5 10 15 20 i 25 30 35
0 CI NH2 pyridNne ‘EtN.Pr2 CINUIN g (5.00 mﬂ)l)c'of 4-ni trophenyl
chl or of or matg™ hdHUS. 00 of pyr+dire—are added to a
solution of 961 ng (5-Q9 Totol ) of <(Nrm no&q%ggl ) mor phol i n-3-one in 10

m of gdi chl oronethane, and the mxture is stgfyjped at room tenperature
for 1 hour. 1.31 g (5.00 mmol) of
(R) - 2-(4-chl or ophenyl car. | )pyrrolidiniumchloride and 2.55 m (15.0

mml ) of N-ethyl diisoprjopyl am ne @.adcbed to the suspension. The
reaction mxture is sti%o f T effperature for 12 hours and then

O
N © cl

. 1.01 g (5.00 mmol) of 4-nitrophenyl chioroformate and 0.404 mi
(5.00 mmol) of pyridine are added to a solution of 961 mg (5.00 mmol) of

10

4-{4-aminophenyl)morpholin-3-one in 10 ml of dichloromethane, and the

15 mixture is stirred at room temperature for 1 hour. 1.31 g (5.00 mmol) of
(R)-2-{4-chlorophenylcarbamoyl)pyrrolidinium chloride and 2.55 ml
(15.0 mmol) of N-ethyldiisopropylamine are added to the suspension. The
reaction mixture is stirred at room temperature for 12 hours and then

20 evaporated, and the residue is chromatographed on a silica-gel column,

giving 2-N-[(4-chlorophenyl)]-1-N-{[4-{3-oxomorpholin-4-y})phenyl]}-(R)-
pyrrolidine-1,2-dicarboxamide as a yeilowish solid, ESI 443.

. 25 2-N-{(4-chlorophenyl)}-1-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(S)-pyrrolid-
ine-1,2-dicarboxamide, ESI 443,

is obtained analogously.

30 Example 13 -5

N-(4-chlorophenyl)-(R)-1-{2-[4-(3-oxomorpholin-4-yl)phenyllacety!|}pyr-

rolidine-2-carboxamide is prepared analogousiy to the foliowing scheme:

35



evaporated, and the residue is chromatographed on a silica-gel colum,
giving 2- : rophenyl)]-1-N ([ 4-(3-oxonor phol i n- -(R) -
pyrrol i di‘r%l'_gb% %#@ar boxam de as a yel | owi sh solid, Esﬁtgﬁﬁmmiﬂ

2-N-[ (4- chl or ophenyl )] - 1- N-[ 4- ( 3- oxono¥®hol i n-4-yl)phenyl]}-(S)-pyrrol

I d- ine-I,2-dicarboxam de, ESI 443, is obtained anal ogously. Exanple 13 -
5 N (4-chl orophenyl)-(R)-1-{2-[4-(3-oxonorpholin-4-yl)phenyl]acetyl}pyr-
rol i di ne-2-carboxam de is prepared anal ogously t he foll ow ng schene:

WD 2004/ 087646_PCT/ EP2004/ 002350 -86 5 HCl / di ox Eg:@ ad 100 P C

tol uene 0 15 @0 i0 25 30,43p g (1FEDG ol ) “wf & hyl

2- et hoxy- 1, 2- diNfydfoqui ol |’he7@\rboxy‘l'ar‘e_'(‘EE[)@ HNeA0ded to a
suspensi on of 2 800y (13.0 moM2of °N-BRYUEEE pr& iR and 17669 (13.0
mmol ) of 4-cHPor@aniline in 50 m of toluene, an’sﬁ‘the m xture is stirred
at rogmtenp ure for 3 hours. The reaction mxture is filtered, and
petroleumether is added to the filtrate. The precipitate forned is

filtered off and dried, giving tert-butczj\%i)-Z-M-chl or ophenyl -
car banoyl ) pyrrolidi ne-1-carboxyl ate as llng urless crystals; ESI 325. 4.00
Bahen

g (12.3 mml) of tert-but (R -2-(4-ch 1) banmoyl ) pyr -
rol i di ne- 1- carHi@ixiokanee ar i.s,é‘él ved in 20 | 4Nl HCl i n di oxane and
| ef t N OH_
-H, HN -
10 Cl OCI DAPECI
NMM

DMF

"

4.82 g (19.5 mmol) of ethyl 2-ethoxy-1,2-dihydroguinoline-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-chloroaniline in 50 mi of toluene, and

the mixture is stirred at room temperature for 3 hours. The reaction mixture
is filtered, and petroleum ether is added to the filtrate. The precipitate
. o8 formed is filtered off and dried, giving tert-butyl (R)-2-(4-chiorophenyl-

carbamoyl)pyrrolidine-1-carboxylate as colourless crystals; ES1 325.

4.00 g (12.3 mmol) of tert-butyl (R)-2-(4-chiorophenylcarbamoyl)pyr-

rolidine-1-carboxylate are dissolved in 20 ml 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-chlcrophenylcarbamoy!)pyrrolidinium chloride as a

slightly brownish solid; ESI 225.

35 0.26 ml (2.4 mmol) of 4-methylmorpholine and 230 mg (1.2 mmol) of N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (DAPECI) are



at roomtenperature for 2 hours. The reaction mxture is evaporated and

dried, givin (4- chIorophenylcarbannyl)pyrrol|d| as a
slightly %PM@%m id; ESI 225.°0.26 m (2.4 ?’b%'ﬁm"%i’g&

4- et hyl mor phol i ne and 230 ng (1.2 nmoBj - of N—(3-

di et hyl am nopropyl )-N -et hyl carbodi i m de hydrochl ori de (DAPECI) are WO

2004/ 087546 PCTI EP2004/ 002350 - 87 0 5 10 15 20 Cs2CO3 added to a

car barmy! ) ppaes I s Pord Bt B el LU T arophensh oo

or phol - AetaRe ekl hibrids dndaSmF00Mol Algbkse | o

stirred at roomtenperature for ours reaction mxture is
i ntroduced mturmolwaaqnl),phengilacbhc peiecing mhok DM, rard] the mixtureris stioket,
giving N-(4-chlor

(R)- 15(2- [ 494 PGk TGP IRSATEOn 181M0bAe 19 BRI IHSIS HEREESEdRox ani de
EIil-s(zj: (S:h: grf)p eny?ﬁeg@%’l pﬁ%%‘%ﬁ@?%@%ﬁ%ﬁeﬁ glqlﬁh gmr;/? ypﬁeﬁgllof%heetn)yl)}pyr-

rolidine-2- qay-iquqm(aa:xdﬁﬁrphé&m-#ﬁ)M]aeﬂy&pyﬂro@nel&caﬂﬁo&amm i on of
t he carboxylic aC|d unit "_"-~0Cl acetorrtrile 14.6 g (92.7 nmol) of
(2- chl or oet B8RS @@@V)ﬂFOY!HISBrSQM ESt44dded to a suspension of 20.0 g
(92.7 muol ) of ethyl 4-am nophenyl acetate hydro- chloride in 25 m of

t ol ueq@ and the mxture is heated at the boil for 24 hours. The
reaction m N-U-ghibFopheryr 24 (3lokemorsholinag-yibhihyatetyipyr-

(2-chl or oet hoxy) acetyl am n(?)gﬁgnw(é acet at e‘gias a Q’gﬂ ovxz'ish s}gilyd; ESI
‘oo 9 t ol ueeiglime-decadexarsi is obtgineshamalegpusly.

Preparation of the carboxylic acid unit

16
H3N+ o] toluene Cl o~ u
oy CIQ)L et Y \Q\j‘\
0 + o™ reflux 0 o
0
20 Cs,CO, NaOH

0~z0
0™~ ethanol on
14.6 g (92.7 mmol) of (2-chloroethoxy)acety! chloride are added to a
suspension of 20.0 g (92.7 mmol) of ethyl 4-aminophenylacetate hydro-
. 25 chloride in 25 ml of toluene, and the mixture is heated at the boil for 24
hours. The reaction mixture is evaporated and dried, giving ethyl {4-[2-
(2-chloroethoxy)acetylamino]phenyl}acetate as a yellowish solid; ESI
300.
30
43.4 g (133 mmol) of caesium carbonate are added to a solution of 266 g
(88.8 mmol) of ethyl {4-[2-(2-chloroethoxy)acetylamino]phenyl}acetate in
100 ml of acetonitrile, and the mixture is stirred at room temperature for 18

35 hours. The reaction mixture is filtered, and the filtrate is evaporated, giving



0 25 30 35 43.4 g (133 nmol) of caesium carbonate are added to a sol ution
of 26.6 gw (88.8 mmol ) of ethyl

{4-] 2- (2- VR 2BP4BI8xy) acet yl ani no] phenyl }acetate in 18E6TEP2EH002350

acetonitrile, and the mxture is stir+88-at roomtenperature for 18
hours. The reaction mxture is filtered, and the filtrate is evaporat ed,
gi ving WO 2004/ 087646 PCT/ EP2004/ 002350 -88 5 10 0 15 et hyl

[ 4- (3- oxonor phol i n-4-yl)phenyl]acetate_as a yell owish oil; gtligl 264. 20.2
g (76.8 mof ybt4-@ﬁypmpmn@%ﬂahgm1aq¢1aﬁem@M@HW'PE&E 286
di ssolved in a solution of 3.37 g of sodium hydroxide in 40 m of
ethanol, and the reaction solution is stirred at roomtenperature for 18

hours. The 2098 (7®8 minvl)wfethyd [4\3rsxorictpholimd-yijphenyiadstate areli ssol ved
in water and acidified to a pH of 3 using 1 N hydrochloric acid. The

m xt uge is dbSﬁﬁbl@ﬂddawluhpféPE§l37aﬂ:@f gediumyfyproxidlegn fdhint opetharol,s dri ed
over Sodi um.sylfate and Vanor | Vi

o (5- oxonr BROINE ad saipRElsa fibe 8 poltemperag.fof 18 noyrs- MMeq 236

The fol | oW pghctiRANAALE i§e9apdisted ashifrl redriidl i¥ dissdNa Watk dpid
N- (4-chl or ophenyl ) - (2R, 4R) - 1- { 2- [ 4- ( 3- oxonor phol i n- 4-yl ) phenyl ] -
acet yl } - 4- nacidifieghipra pH ofd3 Lsiag2N hydrochlarigeacid. The mixture is extracted

g;gf-y.cg'_ o OBRR MU At hod 162 plga i@ pREGIR BREN Lar s¥biLATSINA ard”
- (4- Rl or Ogvgaled 2 EH-5-bRoArdIRLAYNpAGS) kst 4EiuS Ybiow-

acetyl } - 4- met hoxypyrrol 1 di ne-2- car boxam dg,

(4- chl or ofshesolid) ESH236- (2- [ 4- (2- ox0-1 H-pyridin-1-yl)phenylJacetyl}- 25
rrolidine-2-carboxam de,
N-(4-chl orophenyl)-(S)-1-{2-[4-(2-oxopyrrolidin-1-yl)phenyl]acetyl}-

N (4 chi or op eSS VTE Ritiounch s optained anslopously 9 BRI 1% v1) - 30
pyrro id i ne-2-carboxam i de,
N-(4-chlorophenyl)-(2R,4R}-1-{2-{4-(3-oxomorpholin-4-yl)phenyl]-
acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chlorophenyi}-(2R,4S)-1-{2-[4-(3-oxomorpholin-4-yl)phenyi}-
20 acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(2S,4R)-1{2-{4-{3-oxomorpholin-4-yi)phenyi]-
acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chlorophenyl)~{S)-1{2-[4-(2-ox0-1H-pyridin-1-yl)phenyl]acetyl}-
[ ] o5 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)phenyl]acetyl}-
30 pyrrolidine-2-carboxamide,
N-(4-chlorophenyl}-(R)-1-[4-(2-oxopiperidin-1-yl)benzoyl]pyrrolidine-
2-carboxamide,
N-(4-chlorophenyl)-(R)-1-[4-(2-oxopiperidin-1-yl)phenyloxycarbonyl]-

pyrrolidine-2-carboxamide.
35



N- (4-chl orophenyl ) - (R)-1-[ 4- (2- oxopi peridi n-1-yl)benzoyl ] pyrrolidine-
2- car boxaqi

N- (4-chl %%ﬁ%‘wj“( R) - 1-[ 4- ( 2- oxopi peri di n- 1-yl )phenylpg;'%)ér 46)9@5?-
pyrro | idi ne-2-carboxamide. 35 WO-8841087646 PCTI EP2004/ 002350 -89
Example 13 - 6 5 10 0 15 20 OH N OOH 25 30 35

1-N-[ (4-chl orophenyl)]-2-N ([ 4-(3-oxonorpholin-4-yl)phenyl]}-(2R 4R)-4-

(2, 3-di hydroxyprop@xy) pyrrolidine-I,2-di carboxam de is prepared anal o-
gously to tééﬂé&lﬁg%—'n% schenme: NMO : N Met hyl - norpholin-N-oxid OH | CH
o~ HO- iOOOH ,0OHd WD 2004/087646 PCTI EP2004/ 002350 -90 1.55 g (38.6
nmol ) of sodi um hydride are added in portions under nitrogen to the

o et el e et
I OX rrolrLdine-1, Z-dil carnoxyi, e and,, : nmo (0] -Drono-
12 progene | 12 3SENVACHPrAPREORYITPAREN delicaRXamIS S EPRISA 8RR s sub-

gously to the following scheme:

10 MeO MO\A N MeO}_(j;OH | \)O\); . 0>(

o N
o= Ag,O/NaH/DMF o NaH/DMF
e 40°C o=

@® & < 2

NMO |K,050 x2H,0
OH 0

" \j'i/oH HO 0\)\/0H HQ 0\)\/0
Moo O T <Y
}—(t], LIOH o N o N
© i MeOH/THE/H,0 os(o Oﬁ(o

™
,{ o ,,K /<
o N+ J-NH o
20 — EEDQ OjN NH

. 25 0/% HCI /(

30 NMO : N-Methyl-morpholin-N-oxid

35 Oﬁ(ﬁ L



sequently stirred at roomtenperature for 15 mnutes. 9.73 g (42 mvl) of
silver oxydeeffrdden added in portions to the reactlopcm@pgmmngpd t he
reaction mxture I's left to stir at rogmtenperature for a further 12
hours. 10 The reaction mixture is ther®@tltered, the filtrate is
evaporated to dryness 40 under reduced pressure, and the residue is
taken up in 20 mM of saturated citric acid solution. After the
precipitate has been filtered off, the filtrate is extracted twice with
20 nl of ethyl acetate each time. Drying of the com 15 bined organic

phases over{ g5k gmslihrfrl@t)%f%@duﬁﬁ hyapdearebtided in pertkwisweander rgtrogen 11. 6 g
of 1-tent-butyl met hyl (2R 4R) - 4- al I\}/I oxypyrrol i dine-1 2-_ dicarboxylate

as a red- br taheddlutiarspf ‘2@69 o) gf 1-detdulha-mediyl KRReARNAnor phol i ne

Sucoessi vel raByRTRIdRE ZeirlBbBiRE AR B Tuf O LD ST EEBHIES | o
I-tert. but y ﬁoﬁ@ﬁé‘%ﬂ;é@ﬁal@?&rﬂeﬁiy\fﬁimaﬂﬂ@@l{wﬁ?'éi'\d‘@Ieldelﬂlqursbey' ate

in 60 mM of ter acet one and of tert-butanol, and the
mxture i s sequerdly storedigt toom temperatyre(for18 nmnute)s 873gdaammallofite are

b tl dded to t t. . X~ h t
Cemper at ur ST cxde, A Bery e i orans 1d i redtlibn ikl Al el por a
under educ?é%q%ﬁsrﬁi‘ﬂtﬁe i$ Tt {cPstircdii Fobm tbfipRnatdfe Yot d furferni2 burgat er, and

t he aggeous ution 1s extracted twce wth 20 ml of ethyl acetate each
tine. yi nFhefreattoorcmistiireeis then diltered, lias lirate veevapatated toudfyaees and

=tV .ol oof Che Solvent oives 1 ot Lty F o
. .- - (9] S a
O o S et Al el i Rab e ta cis 40 e

of met hanol emmdctéa twiceokit@0anl, ofaetuyitérﬁetateaaadmm Rrying of thestomr ed at WO
2004/ 87646 PCTI EP2004/002350 -91 5 10 |* 15 20 0 25 30 room tenperature
f or hour BinefroaBiccRhaResRVEN $odiyn sulfatecnit piripping-off of the solven

gives 11.6 g of 1-tert-butyl 2-methyl (2R,4R)-4-allyloxypyrrolidine-1,2-

dicarboxylate as a red-brown oil; ESI 286.

20 6.16 g {(52.6 mmol) of N-methylmorphoiine 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-tert-butyl 2-methyl (2R, 4R)-4-allyl-
oxypyrrolidine-1,2-dicarboxylate in 60 ml of water, 25 ml of acetone and

. 25 10 m! of tert-butanol, and the mixture is stirred for 48 hours. 6.6 g
(52.6 mmol) of scdium sulfite are subsequently added to the reaction mix-
ture, which is stirred at room temperature for a further hour. The reaction
mixture is then evaporated under reduced pressure, the residue is taken

up in 50 ml of water, and the aqueous soclution is extracted twice with

%0 20 ml of ethyl acetate each time. Drying of the combined organic phases
over sodium sulfate and stripping-off of the solvent gives 4.7 g of 1-tert-
butyl 2-methyl (2R,4R)-4-(2, 3-dihydroxypropoxy)pyrrolidine-1,2-dicar-
boxylate as a yellowish oil; ESI 320. 1.06 g of lithium hydroxide are added

35

to the solution of 4.6 g of this methyl ester in 40 ml of tetrahydrofuran,

10 mi of methanol and 10 mi of water, and the reaction mixture is stirred at



evapor at ed under reduced pressure, 10 m of saturated citric acid

sol uti on walBeff9ed t0 the aqueous sol ution which renvippgEpasa b8

m xture i‘gﬁzg‘;(tra%tged three tines with 20 ml of ethyl acetate each tine.
Drying of the comnbined organic phase‘s9 ver sodium sul fate and
stripping-off of the sol- vent gives 4.3 g of tent-butyl

(2R, 4R) - - (2, 3-di hydr oxypr opoxy) pyrrolidi ne- 1,2-dicarboxylate as a yell ow

wder ; ESI t . thi | j d
B . o1 SF BRI R NI T fodion' b duBlefsery® compour
phol i n- 4-yl »pdsoiratdd uhdér réBlucéd pPeskuiie MO0y patpated) diyic adid dbheioh, 2-

di car boxam de; ESI 533.

1- N- [ ( 4- chi 8reoptided) to thezaquequs-saluliprowhichaemans rgibihermixtyne)igheny | ] } -
(2R 4R - Byl RORLORMAPHE HPLl ) Bearbid ol RO or S 551
1- N-[ (4- chl gs@pliydrghnt phdded- dvier S0aim BOFhienarid ¥irppiRsiflaf the sol-
(2R, 4R) - 4- (2- hydroxy-3-pyrrolidin-| 43” prop%‘%) pyrrolidine-1, 2-di car box-
gm4g)e,41E2|-[1Qﬂ1-glme®}4_d’p_g@ﬂger)‘-lpuwl L@R[ )B{2 % _v@rwgwgmxy)gymwamf}- (3
, -4- (2- gxpgoxazol i di.n-5- t hox T - - di car hoxa an
TN (- chi SSRARAS ok yalw BERERE AL, Kidlediun i FrERBIE T
2R, 4R) - 4- ( @& ; _RRIor 6k 1-2-Ni 8ffiore, ESI
532 g)gp. e e S e e P L S
764

2004/ 6 pRalin-BRA ey RER, 4R) 92 ( B dilydveyErop@xyigyrrohdined1,2: O ON\ O

.O NaoH HNOdg\c/% oxaéll'r(l)idec; ESI 533.

1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
15 (2R,4R)-4-(2,3-dihydroxypropoxy)pyrrolidine-1,2-dicarboxamide; ESI 551,
is obtained analogously.

Example 13 -7

2 1-N-[{4-chlorophenyl}]-2-N-{[4-(3-oxomorphgalin-4-y|)phenyl]}-
(2R, 4R)-4-(2-hydroxy-3-pyrrolidin-1-ylpropoxy)pyrrolidine-1,2-dicarbox-
amide,
. 05 1-N-[(4-chiorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-

(2R,4R)-4-(2-oxooxazolidin-5-yimethoxy)pyrrolidine-1,2-dicarboxamide
and
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(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



nple 13 - 8 10 OHN MO Q ON O=-( i 15201i 2530 Br, 0O oNO

NaKI Fl A%%ﬁ % cdsPSA CS2CB 0 Moo C ), A NaN3 O N TIE(}z@4B0i350
1-N-[ (4-chl'orophenyl )] - 2- N- ( N- met hoxycar bonyl net hyl - N - [ 4- ( 3- oxo-

nmor phol i n-4-yl ) phenyl ]}- (2R, 4R) - 4- net ypyrrolidine-1, 2- d| car boxam de
I's prepared anal ogously to the follow ng schene: OH 35 5 10 10 15 20

MeO 0 MeC
HO \/Q m Bre o)_(Nj’
»jj’ C'\/<T Hom NaH/DMF/Ag,0 0""(\0
o NaOW/ o 5,( -é ,<
PTC
/< 0 /mm

o\/Q NaN,

OH

10

&
o=
£ l
15 l
o} o}
Ao IR Ao oS
o N N o 0O N N o 3
| Cl
o N _OC o X O
20 O ; -~ i S l Ph,P/H,0
O/_‘(N —@—H O\j\’ NH4 N LN /_(O OH
o=, OC' 0/>_(Nj’
N o= I
N
@ = H
Example 13 -8
30 1-N-[(4-chiorophenyl)]-2-N-{N-methoxycarbonyimethyl-N’-[4-(3-0xo0-

morpholin4-yl}phenyl]}H2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide

is prepared analogously to the following scheme:

35



25 30 35 WD 2004/ 087646 -93 PCTI EP2004/ 002350 61 ng (2.54 nmmol ) of sodium
hydri de qﬁs qlg%o the solution of 1 g (2.31 mmvl) gfErieptdoalapizss (2 R
4R) - 4- met h~oxy- ( 3- oxonor phol i n- 43{;}

phenyl car banmoyl ] pyrrolidi ne-1-carboxyl®te (prepared anal ogously to
Example 7.1) in 20 mM of dinmethylformam de, and the mxture is stirred at
roomtenperature for 30 mnutes. 0.22 ng (2.31 mmol) of nethyl brono-
acetate is subsgquently added to the reaction mxture, which is then left

to stir at m t efature for 12 hour The reaction m¥Tdre is then
evapo- rate uced Lessure, B %ldue | tak pin 20 m of
water, and “hé ous Iu ion is extracteg_t re th 20,nl of

nmet hyl ene chlori de eah tNfe. Dryi noudpfoMehe co e ga i C p Ases over
sodium sulfate and strigping-off of the sol vent g| ves 1. ]og

tent-gutyl (2R 4R)-4- ©

nmet hoxy- 2- { met hoxycar bonyl net hyl - [ 4- ( 3- ox m)rphol -yl )phenyb

car banoyl } pyrrolidi ne-1-carboxyl g{ e asg eI | ow O/I ESI (M BCC) " 392.
Renoval of the BOC group gives /J& 4 %h%yorophenyl)] 2- N- { N- net hoxy-
car bonyl net hyl - N - [ 4- ( 3- oxonogph 4_‘_)4 P} - (2R 4R) - 4- met hoxy-
pyrrol idine-1, 2 di car boxam de\——-ESI 106. The conpound WO

2004/ 087646 PCTI EP2004/ 002350 -94 5 10 O 15N 0 25 30 35

1-N-[ ¢4- chl orophenyl)]-2- N-{ N- net hoxycar bcmny(l =N -[2 fluoro-4-(3-
oxonor phol i n-4-yl ) phenyl ]}- (2R, 4R) - 4- met hoxygyr I di ne-1, 2-di car box-
. 61 mg {2.54 mmol) of sodium hydride are added to the solution of 1 g

(2.31 mmol) of tert-butyl (2R,4R)-4-methoxy-2-[4-(3-oxomorpholin-4-yl)-
phenylcarbamoyl]pyrrolidine-1-carboxylate (prepared analogously to

15 Example 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 ml of methylene
chloride each time. Drying of the combined organic phases over sodium
sulfate and stripping-off of the solvent gives 1.1 g of tert-butyl (2R 4R)-4-
. 25 methoxy-2-{methoxycarbonylmethyl{4-(3-oxomorpholin-4-yl)phenyl]-
carbamoyl}pyrrolidine-1-carboxylate as a yellow oil; ESI (M-BOC) 392.

Removal of the BOC group gives 1-N-[{4-chlorophenyi}]-2-N-{N-methoxy-
30 carbonylmethyl-N'-[4-{3-oxomorphclin-4-yi)phenyl]}-(2R,4R)-4-methoxy-
pyrrolidine-1,2-dicarboxamide, ESI 545, m.p. 106°.

The compound

35



am de, ESI 563, mp. 100, is obtained anal ogously. Exanple 13 - 9
1-N-[ (4-chl orophenyl )] -2-N [ 4- (3- oxonor phol i n-4-yl)cycl ohexan-1-yl]}-
(2R, 4R) - -WOMEOBBBAGT ol | di ne- 1, 2- di car boxani de is prepaPEHERAMM. ly to
the follow ng scheme H2N--- NHZ G 0 _.g32C03 NHZ 004 NHZ TEA CH HO z:
-C(O OCH2Ph 13-9.1 6.32 g (40.3 mmol) of (2-chloroethoxy)acetyl chloride
are added to the solution of 10 g (40.3 mmol) of benzyl (4-am
i nocycl ohexyl)carbamate and 6.2 m of triethylamne (TEA) in 300 m of
t et r ahydr of thiNu{4-chidraphenyh)]-2+NH{N-methoxpcarooyimsthyglN-j2eilucro-4-63m
tenperature for 20 hours. The _reaction mxture is. the vapar at ed under
reduced pre¥RAIPAP B""‘EQPW']}%S%%&)@#W Pﬁvwﬂidl"b‘?—qé%%?b%d t he
aqueous sol gt i ragt dhree tinmes with 20 ml of ethyl acetate
each tine. %ﬁdg E‘tﬁﬁ%#@ﬁ’hi organi ¢ WD 20041087646 PCTI EP2004/ 002350
-95 phases RaMsaipednartlogsusiyer sodi um sul fate and the sol vent has been
stripped off, the residue is taken up in 20 ml of acetonitrile, and 2.3 g
of caesium carbonate are added to the resultant solution. The reaction
mx 5 ture E’s th§n1laefé to stir at roomtenperature for 48 hours and then
evapo- rate X gticed pressure, the residue is taken up in 20 ml of
wat er, and the aqueous solution is extracted four times with 20 m of
ethyl acetate each tinme. After the conbi ned organi c phases have been
dried over 1d¢{ijdschisropireny!)h2eN-{He(Bokomatphuiin-byboyclonexared-wilf , t he
residda@ is taken 10 up in 50 nl of tetrahydrofuran, 0.3 of 5%
pal | adi um c@%&R)Tﬂgh&&'@éﬂpl’%o“qm%‘1Fé‘gm %’EarE'S’IelJFiPB‘?Pa@H%W%QQH%H ure is
hydr ogenat e td ~1p of hydrogen ceases. The catalyst is
.ubsequentlgjﬁ%ftog?%gﬁo% : aélnd the filtrate

0 o
15 H,N --~O—NHZ /\g 4 f O- Cs,CO, /_.<
—_— NHZ — = O N -
. D-NHZ

Q N =
TEA —\H
¢l
%%Pd/Csz
o

& ¢
Cl
Ho o “°YC.§ Q” o/‘ﬁ...o_w
20 ﬂ [s] )\N N/ 2
© H

”N
o*
OH

o

Z: -C(O}OCH,Ph o EEDQ OH
o iN._ H ¢l
/ O—NW/[Ng
® = Iy
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13-9.1 6.32 g (40.3 mmol) of (2-chloroethoxy)acety! chloride are added to

the solution of 10 g (40.3 mmol) of benzyl (4-aminocyclohexyl)carbamate

% and 6.2 ml of triethylamine (TEA) in 300 ml of tetrahydrofuran, and the
mixture is subsequently stirred at room temperature for 20 hours. The
reaction mixture is then evaporated under reduced pressure, the residue is

35 taken up in 20 ml of water, and the aqueous solution is extracted three

times with 20 ml of ethyl acetate each time. After the combined organic



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. 13-9.2
Anal 0gousWe 200¢/@%&#pl e 7.3, reaction of cis-N -BOC 4- RGEEENBOIIFY)| i ne
and 4-chl orophenyl isocyanate gives thgs conmpound 20

(2R 4R) - 1- (4- chl or ophenyl car banoyl ) - 4- hydr oxypyrrol i di ne-2-car boxylic
acid; ESI 285; m. p. 132. 0 25 13-9.3 Analogously to Exanple 7.1,
reaction of the amne 13-9.1 and the acid 13-9.2 gives the conpound

1- N- [ ( 4- chl phasgshngve beén Nrigfi4ves sodium sulfate and the solvent has been

3l carboxan Qféf&pé'gloféfé'aé’F‘%X@‘S bbb R AL of Stelon iR hA B Blg *
TN (4 i SromRErA ponaRRp R doife M sOunen, The rsption mis-

(2R 4R) - 4- huﬁléwmireﬁltocbtmet ﬁocﬂn@bmpetawmﬁodaa rEﬁlrséﬁdthen epapas WD
2004/ 687646 PCTI EP2004/ 002350 -96 OH 5 ci 10 a

1- N- [ ( 4- chl tategmeder yeducexd pregsure, @%rq%@u%w@ksﬂmlp@m* PBWQWl di nyl - 4-

TN [ (a-cni BPARRERGRSYBY baibd g Bxtacil i RES W20 o iy Bl >

1-N-[
y1) - (2R, 4R) edcietif@x Wier t19e témbined arg@nfapRascyhdle b&e%h dAéd over
N- (4-chl orophenyl ) - (2R, 4R) - 4- hydr oxy- 2- (4- pyri di n- 4-yl pi perazi ne- 1-
car bonyl ) py sodiumisuitate-anat the:avivent has sieencairipped off, the residue is taken
10 up in 50 ml of tetrahydrofuran, 0.3 g of 5% palladium/carbon is added to
. the resultant solution, and the mixture is hydrogenated until the take-up of
hydrogen ceases. The catalyst is subsequently filtered off, and the filtrate
is evaporated to dryness under reduced pressure, giving 1.5 g of 4-(4-
15 aminocyclohexyl)morpholin-3-one as a colourless oil; ESI 189.

13-8.2 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-chlorophenylcarbamoyt)-4-hydroxypyrrolidine-2-carboxylic
acid; ESI 285; m.p. 132°.

13-9.3 Analogously to Example 7.1, reaction of the amine 13-9.1

. 25 and the acid 13-9.2 gives the compound 1-N-{(4-chlorophenyl|)]-2-N-{[4-(3-
oxomorpholin-4-yl)cyclohexan-1-yl]}H{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

35 1-N-[{(4-chlorophenyl)]-2-N-[(1'-methyl-[1,4']bipiperidinyl-4-yl)]-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 464; m.p. 78°



35 WD 2004/ 087646 PCT/ EP2004/002350 -97 5 10 N-(4-ch | orophenyl)- (2R,
4R) - 4- hyd roxy-2-[4-(2-nmet hoxypheny | )- piperazine-1

- car bony [ WopewMsrEsne- | - car boxani de, ESI 459 ci PCT/EP2004/002350

N- (4-chl orophenyl ) - (2R, 4R)-2-[ 4- (4-fI|. agr ophenyl ) pi perazine-1 -car O
bonyl ] - 4- hydr oxypyrrolidi ne-1-carboxam de, ESI 447; N-(4-ch | oro pheny
1)-(2 R 4R)-4-hyd roxy-2-[4-hydroxy-4-(4-nmet hoxy-

phenyl ) pi peri di ne- 1- car bonyl ] pyrrol i di ne-1-car boxam de, ESI 456; 15

N- (4-chl orophenyl ) - (2R, 4R) - 4- hydr oxy- 2- (4- pyri di n- 2-yl pi per azi ne- 1-
carbonyl ) pyrrolidine-1 -carboxan de, ES| 6 430;

N- (4-chl orophenyl) - (2R, 4R)-2-[4- (4-ethy p| perazin-1 -yl)piperidine-1
car bonyl ] - 4- hydr oxypyrrolidi ne-1-carb i de, ESI 465; 20
N-(4-chlorophenyl)-(2 R 4R)-2-[4-(4, 64di et hyl pyri m din-2-yl)-

pi per azi ne-| -carbonyl | - 4- hy neql - car boxam de, ESI 459;

N- (4-8hl orophenyl)-(2 R -®- met hyl pi peri di n-4-yl)

pi perazi ne-1 -carbon y ne- | Q cdt boxamide; ESI 450; 25

1-N-[ (4-chl or ophenyl q pet hoxy) - 4- nor phol i n-
4-yl phenyl 1}- (2R 415) dr oxypyrrol i di ne-1, 2¥dcar boxam de, ESI 532;
1-N-[ (4-chl orophenyl)]-2-N[(2-ethoxy- 4- m)rphol ian- 4- yl phenyl )]

(2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2- di car boxam de, ESI 489; 30 1

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

(2R, 4RD- 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 504; Exanple 13 -11
35 The foll ow ng conpounds are obtai ned anal ogously to Exanple 7 WD

.2004’ 087646 PCT) Bp20044 803y n1-S8NJ(31 5B-tetrahydro-2H-[1,4'bipyridinyl-4-
y1)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 444

15 OH
H N
- N O 0
20
N

Cl

1-N-[(4-chlorophenyl)]-2-N-[(3,4,5,6-tetrahydro-2H-1,4'-bipyridinyl-4-
® = y)-(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ES| 472;
N-{(4-chlorophenyt)-(2R,4R)-4-hydroxy-2-{4-pyridin-4-ylpiperazine-1-
carbonyi)pyrrolidine-1-carboxamide, ESI 430

QO A

30

35



1-N-[ (4-chl orophenyl )] -2-N
phenyl]}- (2R, 4R) - 4- hydr oxypyrrol i

1-N-[ (4-chl orophenyl )] -2-N-{[4-(2-i m no-5-net hylthiazol -3-yl)phenyl]}-
R, 4R) - 4- hydr oNy(ﬁymhlotdpdiengl)-_‘(ZB @R):—d#iydx@m 2¢4- (E&‘letﬂlmyphenyl)-

(2

-N-[ (4-chl orophen 2- N- rbo 3- r hol i n- 4-
y|)|[o§1eny|]}9'pp2!-‘?41é?)49¢f§>aﬂ§6ﬁ r‘??éggxarﬂm& ﬁ1del ESI 502;
1-

(

0
{2-[(E)-cyani m no]i m dazolidin-1-yl)
ol i

i ne-1, 2-di car boxam de, ESI 468;

15 1 -N-[(4-chlorophenyt)]-2-N-{[4-(2-imnopyrrolidin-1 -yl)phenyl]}-
(2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di car boxam de, ESI 442;
1- N-[ (4- CWDQR0eANSEE6| )] - 2- N- {[ 3- net hyl - 4- (2-i mi nopyr r ol PETAEPR00E003350
phenyl]}- (2R 4R) - 4- hydr oxypyrrol i di ne-gz 2- di car boxam de, ESI 456;

1 [

y d

[
r
4-
r
[

N-[ (4-chl orophenyl)] 2-N-{[ 4- (3 oxom)rphol i n-4-yl)phenyl ]}
2R, 4R) - 4- hydr oxy- 2- met hyI pyrroli d| ne 1, 2-di car boxam de, ESI 457. Exanple
13- 12 20

N-[ 4- §3- oxom)rpﬁ I n-4- yI henyl ] - (21 [ (E)-3-(5-chl orothi ophen- 2-

yl)acryl oyl ] - 4- hyd py ro |d anide i s prepared anal ogously
to the foll ow ng §chgne: 30 35 prperi dine 100.c ci The solution
of I g (6.62 nmmol )" 0l\ 5- hIo |ophenecarboxaldehyde and 1.38 ¢
(13.23 nml) of nalonﬂc |do|n 0. 07 of piperidine and 5 m of
pyridine is refluxed for hours. The reactlon solution is subsequently
G S OH WD 2004/ 087646 PCTI EP2004/ 002350 -99 5 10 O allowed to cool
then pBured into 20 M of water and acidified to pH 1 using 2N

hydr ochl ori ¢ acNd4-dhiergphedybjt(2i4R 724 ddifhicrapeenyl)pipérazmesteas- is fil -

. bonyl]-4-hydroxypyrrolidine-1-carboxamide, ESI 447,
N-(4-chiorophenyl)-(2R,4R}-4-hydroxy-2-{4-hydroxy-4-(4-methoxy-
phenyl)piperidine-1-carbonyl]pyrrolidine-1-carboxamide, ES| 456;
N-(4-chloropheny!)-(2R,4R)-4-hydroxy-2-(4-pyridin-2-ylpiperazine-1-
carbonyl)pyrrolidine-1-carboxamide, ES| 430;

15

N-(4-chlorophenyl)-(2R,4R)-2-[4-(4-ethylpiperazin-1-yl)piperidine-1-
carbonyl}-4-hydroxypyrrolidine-1-carboxamide, ES1 465;
20 N-(4-chlorophenyl}-(2R,4R)-2-[4-(4,6-dimethylpyrimidin-2-yl})-
piperazine-1-carbony!]-4-hydroxypyrrolidine-1-carboxamide, ESI 459;
N-(4-chloropheny!){2R,4R)-4-hydroxy-2-{4-(1-methyipiperidin-4-yl)-
piperazine-1-carbonyl]pyrrolidine-1-carboxamide; ESI 450;
. 25 1-N-[{4-chlorophenyl)]-2-N-{[2-(2-dimethylaminoethoxy)-4-morpholin-
4-ylphenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 532;
1-N-[{4-chlorophenyl)]-2-N-[(2-ethoxy-4-morpholin-4-yiphenyl)]-
{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 489;
30 1-N-[(4-chlorophenyl)}-2-N-[(4-morpholin-4-yl-2-propoxyphenyl)}-
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 504;

Example 13 - 11

35
The following compounds are obtained analogously to Example 7



tered off mnth suction and dried in a drying cabinet at 80C, giving 1.02
g of (E)-3-(5-chl orothiophen-2-yl)acrylic acid as brown crystals, ESI
189. AnaVe@ BJ6460 Exanple 7.1, reaction between theP&E 00
Exanple 7.2 and (E)-3-(5-chl orothi ophe®8 2-yl)acrylic acid gives the
compound N-[ 4-( 3-oxonor pholin-4-yl)phenyl]-(2R 4R -1-[(E)-3-(5-

chl or ot hi ophen- 2-yl ) acryl oyl ] -4-hydroxypyrrolidine-2-carboxam de as
colourless crystals, ESI 476, mp. 151 . The foll owi ng conpounds are
obt ai ned anal ogously 15

Vi acryi oyl |- 4 hYAHIRYBRRMEL A 84 CohifpRe i QBRI o,

N- [ 4- (3- oxor R4 -Rydrox|pyrhatlihe-1(2Bichboxarhidé EESEN42- phenyl -
pent a- 2, 4- di enyl oyI] 4-hydr oxypyrrol i di ne-2- car boxani de, ESI 462, mp.

20 12% 1-N- [(4—ch10rophenyl)] -2-N-{[3-methyl-4-(2- |m|nopyrroI|d|n 1-yl)-
1) act y1 oy PR PR AR br oot s b2 ADoXAa o deS! HC:p. 133.
ko o XD RPN dndtaobeRghL DM ERISTE) Joyaimhind) jueRtiifin--pi)- | 25

acryl oyl ] -4-hydroxypyrrolrdin

N-[2-1 1 uor opHetANe@RMR phctichoxypyiiofitnes| P-dieabtRamid (E51 4645~ ch

30 95 N Lo 11 uol A IeiaseruIe N rners e are- Sy 5
bl or oni oppag ag Y- hw&&w&&.&@x%mwﬁm@ £81drger o e, £5

N-[4-(3- OXOfTDrpM’lIJ[(Hr—&IdeHWM] - NQEfdfﬁ)nobam&)yl& ~(Stordrhorphotiard ) -
cryloyl]-4-hydr Oxﬁ'ﬁ rrolidi ne-2-carboxam de, ESI

470
N- [ 4- ( 3- oxokbPheryl %R)fﬂrrhwﬂmywmhdn)e-‘n,2fq@m@x@mlda FSHR&: o
Dboa) obscal PLrh bl BiHReh -2 C-RtmarABAL fphoriff YO
N- [ 4- (13- oxoR BRGL4-Ay dro)k&)zoh@ﬂyjlﬂ)yrf&%ﬁ& ddiddrdoxarhideC FiSPUgFhenyl ) -

acryl oyl]- 4 met hoxypyrroI|d| ne- 2- car boxam de, ES|I 484:
N-[ 4- (3-oxonorpholin-4-yl)phe ny | ]1-(2 R 4R -1-[(E)-3-(3, 4-d ich loro-

5 phenyl )aCE¥(L%¥IIL-1A§_n?£ hoxypyrrol i di ne-2-carboxam de, ESI 518;

20 N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[{E)-3-(5-chlorothiophen-2-
yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide is prepared analogously
to the following scheme:

® .

I N H o _Piperdine ! N_ g
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H
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The solution of 1 g (6.62 mmol) of 5-chloro-2-thicphenecarboxaldehyde

35 and 1.38 g (13.23 mmol} of malonic acid in 0.07 mi of piperidine and 5 ml

of pyridine is refluxed for 2 hours. The reaction solution is subsequently



N-[ 4- (3- oxonor phol i n-4-yl) phenyl ] - (2R, 4R) - 1-[(E) - 3- 1 H-|mdazol

yl acryl oyl ] -4- hydr oxypyrrolidi ne-2-carboxam de, ESI

N- [ 4- (3- OXOrB¥44183¢46n- 4- y| ) phenyl ] - (2R, 4R) - 1- [ (E) - 3- (5 BﬁF@P&?‘W"Bm“
phen-2-yl)acryl oyl ]-4-met hoxypyrrol i digge-2-carboxam de, ESI 490; 10
N-[ 4- (3- oxonor phol i n-4-yl) phenyl ] - (2R, 4R) - 1- [ (E) - 3- (5- chl or of ur an- 2-
yl )acryl oyl ] - 4- hydroxypyrrolidi ne-2-carboxam de, ESI 460;

N-[ 4- ( 3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R)-1-[ (E) - 3-(5-chl orof uran-2
yl Yacryl oyl aumumatmoczqipmerwcwedenmz&nﬁ@iwatereancE@mdfm toyeH 1 using

Bcry oyl ] - a28thEroRRIpre et ABSrbdaokakh arec puietdh IR iy oo
in-4-yl) phe{%@ ]oﬁﬁﬁiuéﬁﬁcti'or{ 4ha d'ﬁgéﬁn QZd’rgHr@'b&Itﬁnet at 80°C. giving 1,02 g of

phenyl ) acry oxypyrrolidine- oxam de,

N[ 4- (ISB- oxofﬁj)lt@l(lblchmrétrydapl'pﬁmﬁw]ac('ﬁia agr) as-t{roﬁh@ys{talsc RKSdr18Bur an- 2-
yl )acPyl oyl ] - 4-et hoxypyrrol | di_ne- 2- car boxam de, ESI 488;
N- [ 4- ( 3- oxoNBAIPESUSH. -'%H%’W@r?y?]r fon Retwesn the campaund, ph; ot hi o

h 2-yl 4; 25
T2 11 ot ol | Zrari A b chibrbiahcr SAREHAIP 460 divds '

chl 0r0phenybdmpbuhow-l4-(e bx@lmcmmnnmlyl)ﬂheﬁyuz—(mmmm H3-(SESI  488;
N-[ 2-fl uor o- 4- ( 3- oxonor phol i n-4-yl ) phenyl ] - (2R4 1-[(B)-3-(3,4

di chl oropheﬁlylpy%tblqm‘@w ybaﬁ%n ﬂrtwpurrﬁ& ip doxamide a8s| 522: 30

N- [ 2- filQuor o- tAhok y ¥l 1-(2R 4R)-1-[ (E) - 3- (5-
chi or of ur an®@ °§fﬁ?§%§ 6@? ﬁg%'rﬂg@)r&;ﬁr'ol | di ne-2-carboxam de, ESI 478;
N-[ 2-fl uor o- 4- ( 3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R)-1-[ (E) - 3-(5-

.hl orof uran- 2-yl )acryl oyl ] - 4- met hoxypyrrolidi ne-2-carboxam de, ESI 492;

N-[ 2- f | uor oThe (fGlaniogmoptpundssarg| obtaierdlgnalegRushy) - 1- [ (E) - 3- (4 35
chl or ophenyl ) acryl oyl ] - 4- met hoxypyrrol i di ne-2-carboxam de, ESI 502; WO
2014/ 087646 PCTI EP2004/ 002350 - 101 N [2

fluords- (3- oxomp,[_Eﬂfg_b ,ﬂbyﬂﬁdﬁhwygi}héﬁﬁ gﬁr(\ Ryl BEE tﬁw%pfhen 3-

di chi or ophenyl ) ac 4-met hoxypyrr -car oxam de, ESI 536;
N-[2 fluor oylﬁcf;ﬂepl*—dﬁwdmhﬂpynmﬂdme)@mmgamma ER) 442[ (nEp). ‘(137("4 5

ST TN DM I T = W
N2 ?[88?352%0%5%'%#“%& Fhig e Sl 22 Ramies Bl ap2rpl o250
N-[4-{3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-(5-methylfuran-2-
yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ES| 440, m.p. 1337
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-thiophen-2-yi-
. 25 acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI| 442;
N-[2-fluoro-4-(3-oxomorpholin4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-
chlorothiophen-2-yl)acryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI
508,
N-{2-fluoro-4-(3-oxomorpholin-4-yl}phenyl]-(2R,4R)-1-[(E)-3-(5-

%0 chlorothiophen-2-yl)acryloyl}-4-hydroxypyrrolidine-2-carboxamide, ESI
494 m.p. 111°;
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-(4-chlorophenyl)-
acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI| 470;
35

N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-(3,4-dichloro-
phenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ES1 504,



chl orof uran-2-yl)acryl oyl ]-4-ethoxypyrrolidine-2-carboxam de, ESI 506; 10

N-[ 2-fl uor o-4- (3 oxonor phol i n-4-yl) phenyl ]-(2R 4R) - 1-[ (E
chi or ot hi WPHEPABIGA6) acry | oyl ]-4-ethoxypyrrol id ine- %‘% &%quﬁe ESI

522; N-[4-(3-oxonorpholin-4-yl)phenyMPO(2R, 4R)-1-[ (E)-3-1
i i dazol - 4-yl - acryl oyl ]-4-ethoxypyrrolidine-2-carboxam de, ESI 454; 15
N-[ 2-fl uoro-4-(3- oxom)rphol i n-4-yl)phenyl]- (2R 4R)-1- [(E) 3 H-

i m dazol - 4-yl acryl oyl ] -4-hydroxypyrrolidine-2-carboxamd
211 uor o 4 (S iroxomatancin 4 yhphenl qzasamaj(asf(@amgcopnqnyn—

0o AN DAY St e e 0o FS1 0 20

d 4-yl 472,
L2711 o oo U5 akomy prdl he ey Bnep e ?R%"'aﬁm? i

%r y| oyphedyljactyloyl}gymethoxypyrolidiness-bastoxanmid 25

et hoxy py N {%Pﬁ%mépéhoﬁ‘ bR YR T it 36 -

11 vor oy o AP BRIY Ao peaitli 8. £8) adel () 3 pyri din

]-

2-

| acryl oyY i ne-2-carboxam de,” ESI" 469; 30
2-

| a

Z 7

-b-_

fluoro-4- (N-pk(ﬁoxcmhofphnhﬁa%))pheml] (2R 2R )4R)(E)-3-(5=3hI8rgtipio- di n-
cryloyhg 4- ethoxy yrrolidi ne-2-carbox

38 0X0 em?oyloaprx oyilbmetyerypyRligiRe: ﬁcp&@&agms%ggl 98 y| acryl
(3?}/2;8%%‘{1@2#3_ g H?S&h@'ﬂ'ﬁ?ﬁ@%ﬁk f@hﬁ} [(E) gﬁ ‘gl“ﬁr uya] acryl - 35

- 4- met hyna@rgrdmuﬁ dm@pyﬁbMNémdarbo&&nnd’éJEschZOOM 087646
EP2004/ 0023 -102 5 10°0 15 20

( 3- oxonor pibl4-(3-axgmprHuiptg- yt)ehemHZR 4&&[(5)%@'@@53%& yl -
4- hydr onXENIdL A HdlRogy SRt A Srbdxamide! ESI 474;
15 N-[{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(4-chlorophenyl)-
acryloyl}-4-ethoxypyrrolidine-2-carboxamide, ES| 498;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(3,4-dichloro-
phenyl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 532,
20 N-[4-(3-oxomorpholin4-yl)phenyl]{2R,4R)-1-[(E)-3-(5-chlorofuran-2-
yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ES| 488;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-chlorothio-
phen-2-yl}acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 504;
. o5 N-[2-fluoro-4-{3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(4-
chlorophenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI| 488;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-{(2R,4R)-1-[(E)-3-(3,4-
dichlorophenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 522;
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-

2ZYZPZLZYZ
=

oz

<

_53

oy

%0 chiorofuran-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 478;
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyll-(2R 4R )-1-[(E)-3-(5-
chlorofuran-2-yl}acryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI 492;
N-{2-fluoro-4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-[(E)-3-(4-
35

chiorophenyl)acryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI 502;



N-[ 4- (3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R)-1-[ (E) - 3-pyridi n-4-yl acryl -
oyl ] - 4- et hoxypyrrolidi ne-2-carboxam de, ESI 465;

N- [ 4- ( 3- OWOPOP4NE3646N- 4- y| ) phenyl | - (2R, 4R) - 1- [ (E) - 3- 1 HPCHEFZH4{002350 |
acryl oyl ] -4-nmet hoxypyrrolidine-2-carbggam de, ES1 440;

N-[ 4- (3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R) - 1-[ (E) - 3- (4- br onot hi o-

phen- 2-yl)acryl oyl ]-4-hydroxypyrrolidine-2-carboxam de, ESI 521,

N- [ 4- ( 3- oxonor phol i n-4-yl ) phenyl ] - (2R, 4R) - 1-[ (E) - 3- (4- br onot hi o-

phen- 2-yl ) acry| diyj2Hidoreth{(S-ppomonphalinad-yPpbanpiht a4 1-H8)-S4-

N-[ 4- (3-0xo0 hol i n-4-vyl)phenyl 1 (2R 4R) - 1-[ (E)-3-(5-bro Lo,

bhen- 231 ) sBEpReaPhe iRre BRG ARl P HE M DE bR S [ 4.
3-0x0 nmorpho | N_P-fhi ; _!,121)5}1 y -4\ mth i o-
phen-2-yl)acryl gy%ﬂqet x?gg*f’r"lr"})‘?'fcﬁ’.rﬁ"e - cgﬁ%@)&%ﬁﬂ?, )'SE@;)%S 9. Exanple
13 - 13 Theclilotdpivenyacoimd]ddthexypyoiodidinec?-cartzd xagude) ES1 61&xanpl e 7

N- ( 4- ehl h 1) - (R -1-14-(2- ' i din-1-yl | |i di ne-
2- E:ar boxg:npge?nésaz‘ﬁ%',o"“[(&o(xom%)ég (')|ﬁ,ﬂlw)'pﬂenyﬁ_(%R%’}%)Q%’_[(]E%}’?E_E?SA e

- (4-hil o OBlaRiNh b Sk} e G RRY AR - Arb s Eirssg | i ne-

2- car boxam

1- N-[ (4- chl or opRepHlddro24-XB8-oxémiopplaciir-4-yHphsagRH2R 4R\ J (&8 } - (R) -
pyrrolidine-1,2-d icarboxam de, ESI 457, )
1- N- [ (4- chl ehlepviuran-Rrylackvipyl-4cathexypyrralidingZegahoxaridey ksh pof) -

R L el by o R oA e SR ARG 4B s e anesr
‘penyl 13- ( 2&%?6mﬂ:ﬂﬁé‘ﬁ£2§{9&_§%ﬂ@l}¢éﬂ%@p?néli§%%ém%mi_&@,' ESV§22;

N-[ (4-chl or ophenyl )] - ((S) - 2- et hyl - 3- oxonor phol i n-4-yl) -
phenyl ]} - (2R) - piN-f4(3-ckereompiplio-4-yhpberyll-(2R 4R -UET-3- Ui imitarad 37846

e e bbb SRR o1

h B} - (2R, 4RNb- W T A | 1 e e _ 14473,
T (5 ch T or onH BB B b Mor o4 e PR AR LA 1 ) s
phenyl ]} - ( 2 Rhidago-dlyiatirpleyl]-42hytiroayyrralidine 2-¢BboXdmide, ESI 444,

1-N-[ (4-chl or ophenyl )%f- 2-N-{[ 4- (3-oxonmor phol i n- 4- I{j%iZ- phenoxx{

phenyl ]}- (2R) - p%l%ﬂ'il |%-1§?zomqsa?%k€(m'lﬂ)@?nz%l(2é )-1(E)-3-1H-

- N- [ (4- chl ofqifas Btk Macyyh et Rpdiroli@he2 LaitbKamiag @§Pass0l 1 n-
20 N-[2-fluoro-4-(3-oxomorphoelin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-1H-

imidazol-4-ylacryloyl}-4-ethoxypyrrolidine-2-carboxamide, ESI 472;
N-{2-fluoro-4-{3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-pyridin-

3-ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 455;

. 25 N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R)-1-[(E)-3-pyridin-3-ylacryi-

oyl}-4-ethoxypyrrolidine-2-carboxamide, ESI 465,
N-{2-fluoro4-(3-oxomorpholin-4-yl}phenyl]-(2R,4R)-1-[(E)-3-pyridin-

3-ylacryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI| 469,
N-[2-fluoro4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-pyridin-

%0 3-ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 483;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-pyridin-3-ylacryl-
oyl]4-hydroxypyrrolidine-2-carboxamide, ES| 437;
N-[4-(3-oxomorpholin-4-yl)phenyl]{2R,4R)-1-[(E)-3-pyridin-3-ylacryl-
35

oyl]-4-methoxypyrrolidine-2-carboxamide, ESI 451;



4-yl ) phenyl ]1}- (2R, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di carboxam de, ESI 491; 10
1 “N-4-chioro hen 13-N 4- 3-oxonor holin-4- | hen |

pi peri di N¥ORIBYWTIELr boxani de, ESI 457; PCT/EP2004/602350

1-N-[ (4-chl orophenyl )] -3-N-{[ 3- net hyL442(-3- oxonor phol i n- 4-yl)

phenyl ]} pi peridi ne-1, 3-di car boxam de, ESI 471; 15

1-N-[ (4-chl orophenyl)] 2-N-{[ 4- (3-0x0-1, 4- oxazepan-4-yl ) phenyl ] }-

(2R, 4R) - 4- hydr oxypyrrolidi ne-1, 2-di carboxam de, ESI 473;

é |\t1 [R ( 44CEI gr othﬂyGQ-?XQaTmeﬁ'{UBnﬁ’thWinI@Fbﬂﬁhﬂrﬁlbﬁgsgﬂwlﬁgﬂ)ylﬁﬂyhyl]} (2
\ r r r

1-N- %4 chl%‘g%r{%?’?ﬁplyéfl n%{‘lézxgﬁlr‘g‘?%iﬂﬂgﬁ(’gngg?ﬁi” -yl ) phenyl ]} -

2R, 4R) - 4- hyd B, g i

(1 : ) - 4- hy rOEu[ﬁvqangfdzrﬁb olin- ggxompﬁml dR) 15[%*53 é%%ndm ylacryl

N-[ (4-chl or opheny 2-(3- pheny
(2R, 4R) - 4- hgdi-dxathgxypiriadidire-2;carbdxamidex B3 465 ESI 459. 10 25 30 35

ExanpPe 13 -14 The fol | d
Exanpl 6 7 NCfa-(Roxsmorpholin Eylipenyi]-CrR RS 1 fiE )3 F L SAdbzoaly
N-[ 4- ( 3- oxo I rophenyl ) urei do]j -
cycl opent anmﬂ%‘%%@ @?H%‘%&%X%@&g%g?@zoom 002350 -104 H
N5 10 0 15 20 Nzﬁ @oﬁ&n@b%nh%—?ﬁpmw}% ARMANOB)-BHEbriontothioyl ) phenyl
]-(rac)-2-[3-(4-c or o- phenyl)urei do] cycl opent anecar hoxam de, ESI 471.
phen-2—yl)acryloyl]—4 -hydroxypyrrolidiné-2-carboxamide, ES| 521;
10 N-[4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-(4-bromothio-
phen-2-yl)acryloyl}-4-ethoxypyrrolidine-2-carboxamide, ESI 549;
. N-{4-(3-oxomorpholin4-yl)phenyl]<{2R,4R)-1-{(E)-3-(5-bromothio-
phen-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI 521
15 N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-bromothio-
phen-2-yacryloyl}]-4-ethoxypyrrolidine-2-carboxamide, ES| 549.

Example 13 - 13
20

The following compounds are obtained analogously to Example 7

N-{(4-chiorophenyl)-{R)-1-[4-(2-oxopiperidin-1-yl)benzoyijpyrrolidine-
. 25 2-carboxamide, ESI 426;
N-(4-chlorophenyl)-(S)-1-[4-{2-oxopiperidin-1-yl)benzoyl]pyrrolidine-
2-carboxamide, ESI 426;
1-N-[{4-chiorophenyl)]-2-N-{[4-(5-0x0-1,4-0xazepan-4-yl)phenyl]}-(R)-
pyrrolidine-1,2-dicarboxamide, ESI| 457;

0 1-N-[{(4-chlorophenyl)]-2-N-{[4-(5-0x0-1,4-0xazepan-4-yl)phenyl]}-
(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473;
1-N-[(4-chlorophenyl})]-2-N-{[4-((S)-2-methyl-3-oxomorpholin-4-yl)-
25 phenyil}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 473;

1-N-[(4-chlorophenyl)]-2-N-{[4-{(S)-2-methyl-3-oxomorpholin-4-yl}-
phenyl]}-(2R)-pyrrolidine-1,2-dicarboxamide, ESI| 457;



Example 13 - 15

1-N-[ (4-chl orophenyl)]-2-N-{[ 4-(3-oxonor pholin-4-yl)phenyl]}-(2R 4R)-4-(2
- et hoxyWOR984/083646r ol i di ne- 1, 2- di car boxam de, ESI 517 PCTEPIMN{0A2350 as
descri bed bel ow WO 2004/ 087646 HO N A¥pir- OH 5 0A0 O H2N 10 0 15 20 0 25
30 DAPECI, DWVF HClI/dioxane IN. 0 - 105 CI PCT/ EP2004/ 002350 35 WD

2014/ 187546 PCTI EP2004/ 002350 -106 5 10 0 15 20 0 25 30 35 14. Exanples
of the preparation of internedi ate conpounds 14.1 Al conpounds of the
fol | owi ng f or mufl N-Y(4-¢hompheRyh]-2HN{[4-{(R)-2-methyl-3-oxomorpholin-4-yl)-

phenyl]}-(2R,4R)}-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473,
1-N-[(4-chlorophenyl)}-2-N-{{[4-((R)-2-methyI-3-oxomorpholin-4-yl)-
phenyl]}-(2R}-pyrrolidine-1,2-dicarboxamide, ESI 457,

> 1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)-2-phenoxy-
phenyl]}-(2R)-pyrrolidine-1,2-dicarboxamide, ESI 535;
1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-((R)-2-methyl-3-oxomorpholin-
10 4-yl)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES1 491,

1-N-{(4-chlorophenyl)]-3-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
. piperidine-1,3-dicarboxamide, ESI 457,
1-N-[(4-chlorophenyl)]-3-N-{[3-methyi-4-(3-oxomorpholin-4-y!)-
phenyl]}piperidine-1,3-dicarboxamide, ESI 471;
15 1-N-[(4-chloropheny!)]-2-N-{[4-(3-oxo-1,4-oxazepan-4-yl)phenyl]}-
(2R, 4R)-4-hydroxypyrrotidine-1,2-dicarboxamide, ESI 473;
1-N-[{4-chlorophenyl)]-2-N-{[2-methyl|-4-(3-oxomorpholin-4-yl)-
phenyl]}H2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473;
20 1-N-[(4-chloropheny!}}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 45S;
1-N-[{(4-chlorophenyi)]-2-N-{[2-(3-oxomorpholin-4-yl)phenyi]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 459.

Example 13 - 14

The following compounds are obtained analogously to Example 7

30
N-[4-(3-oxomorpholin-4-yl)phenyl]-(rac)-2-[3-(4-chlorophenyl)ureido]-

cyclopentanecarboxamide, ESI 457

35




methyl; n =3, 4 or 5) can be synthesised in accordance with the foll ow
ing schene. VI For exanple, synthesis of 1-(4-ami no-2-nethy |phenyl)p
i peri d iwWO2004082646H2 Pd/ C Cu K2COB Kl 14.2 Synt hesPETHP2¢4H02350
phenyl pi peri done unit w thout a net hyl10group HO H2 Ra N Cs2CO3 DVF WO
2004/ 087646 PCT/ EP2004/ 0023511 -107

1- (4- Am no- 2- net hyl phenyl ) pi peri di n- 2 one is prepared, for exanple, as

i ndi cated below. NO2 toluene Br Nreflux 0 Br " C H2 Pd/C10 0

15 20 10 25 30 14.3 1-(4-Am nop@vﬁ‘)r 1 H pyrazi n- 2- one NO2

YNH o)

5 CI/O, I\/ ©

N-[3-methyl-4-(3-oxomorpholin-4-yl)phenyl]-(rac)-2-{3-(4-chloro-

10 phenyl)ureidojcyclopentanecarboxamide, ESI 471.

Example 13 - 15

15
1-N-[(4-chlorcphenyl}]-2-N-{[4-(3-oxomorpholin4-yl)phenyl]}-{(2R 4R)4-(2-
methoxyethoxy)pyrrolidine-1,2-dicarboxamide, ESI 517, is prepared as
described below

20

®

30

35



SnC 2 Ethanol 0 Cs2CO3 + | Il D M- - N NNO2 N OH NO2 35 WD 20141087646
PCT/ EP2004/ 0112350 -108 14.4 1-(4-Am no-2,

5- di met hyWpHesd/8Pei6per i di n- 2-one H C~-=0 "' copper powd@®CY/ER26E@R02350+ N C
K O0140GzZ, H2 10 Pd/Ci 14.5 -105 -

1- (4- Am no- 3- net hyl phenyl ) pi peridin-2-one 15 Cs2CO3 N 0 DMF H 20 40 25
30 14.6 1-(5- Am nopyridin-2-yl)piperidin-2-one 02N + (:~\-d H

O
S~
Hos O 0— Q.
O & v 2% nNaoH
N~ n,OH * - N OH
5 o4&, o 0’&0 0
.—# 2eq ,7k
O—
oW o
5,
NJﬁ j y
10 o N
o)
- o4& o O
DAPECI, DMF o) N
-~ Lo
O

,‘_/O'“ o
15 o CI—@—NCO (j )
oo, N
HCl/dioxane O H »- N™ ™1 o
N N ’&
- N O\ o CH,CL/NE, HN-Y O N JH
0
. N

20 Cl

®

30

35



H2 H2N 35 Pd/ C Cs2C0O3 DM 02N WO 20041087646 PCTI EP2004/ 002350 -109 5
10 0 15 20 10 25 30 14.7 1-(4 Am nonet hyl phenyl ) pi peridin-2-one H2, Ra N
NH3/ MeOH WMOHR0M4ABAS4E 14. 8 2- (4- Ami PCT/EP2004/002350
nophenyl ) - 2- azabi cycl o[ 2. 2. 2] oct an- 3-qog -NO2 H2 Pd/ C + r~ copper powder
K2C03 NH2 KI, 145C 35 WD 2004/ 087646 PCTI EP2004/002350 -110 5 10 15 20 O
25

14. Examples of the preparation of intermediate compounds

14.1  All compounds of the following formula VI (where R = H or

methyl; n = 3, 4 or 5) can be synthesised in accordance with the follow-

5
ing scheme.

f‘ (CH,),

N
10 Vi

H,N |
0
@ R

15 For example, synthesis of 1-(4-amino-2-methylphenyl)piperidin-2-one:

20

Pd/C

®

14.2  Synthesis of the phenylpiperidone unit without a methyi group:
B HO ce.CO . 0
(0] S, o
30 N@'F ' "‘% > - 'NOND\
0 = pMvF O —
0]
H2

Ra Ni
35



14.9 1-(3- Ami no- 6- et hyl phenyl ) pyrrolidin-2-one HNOB H2SO4 95-98% H2 PdIC
14. 10 2-(4- Ami no-2-tri #l uoronet hyl phenyl) - 2- azabi cycl ([))b‘zf. 2. 2| oct an-3 one
0 1. DMVF/WeRM#HBIesEr  ~ O 2. NaOH +O N2 AN7 K2CO3 T 9023

Pd/C O N' F !l NH2 35 WD 2004/ 0876467RCTI EP2004/ 002350 - 111 5 14.11
1- (4- Am no- 3-chl or ophenyl ) pyn-olidin-2-one C1 CI 10 0 NO2 H2 Pd/ C

1-{4-Amino-2-methylphenyl)piperidin-2-one is prepared, for example, as

indicated below:

O
5 NG, . /\/\)L toluene  Br N
Br Cct reflux \/\/\IC])/
NH2 NO
S s
CHsCN b Pd/C é

2

10
14.3  1-{(4-Aminophenyl)-1H-pyrazin-2-one
15
F
N c
z $,CO, 7\
¥ (\ ]\ —— N N—@—NOZ
N~ OH DMF H
NO, o
20

SnCi, /~\
——» N N—@—NH2
Ethanol H

8]
@ =
30

35



gN O NO2 Cs2C03 N -LODWF CI NH2 15 20 40 25 30 14.12

1- (4Am no-2-trifluoronet hyl phenyl)piperidin-2-one H2 0 Pd/C Br 0 + NO2
copper pomoany4/0826363 K1, 150C 35 WD 20041087646 -112 BCTEP2®4DE2356

3- (4- Am no- 2- met hyl phenyl ) - 1, 3- oxazi ngpg2-one H2 Pd/C H NyO copper
powder, K2CO3 O KI, 150C 14. 14 4-(4- Am nophenyl ) nor phol i n- 3- one NO2

14.4  1-{4-Amino-2,5-dimethylphenyl)piperidin-2-one
H Br o)
N copper powder, K,CO,
O.N Kl, 140°C z
o)
H2
———» H,N N
10 Pd/iC

145 1-{4-Amino-3-methylphenyl)piperidin-2-one
+ —_— T
N~ Y0 DMF
NO, N hij
S
H, H2N\©\ o)
Pd/C @

146  1-(5-Aminopyridin-2-yl)piperidin-2-one

Cs,CO ON

= 8,05 2 RS

30 OZN@C‘ * @ DMF U 1
oy

15

20

. 25

35

H, HN 0
—
Pd/C N N



KMn&4, CH2CI 2 NO2 20 14 1 benryl tnet hyl anmmoni um chloride 0 25 30 H2 PdI C
PCT/ EP2004/ 002350 35 WD 2004/ 087646 -113- 14.15

1- (4- Ami rwplzeowdsygdr i di n- 2-one Cs2CC3 NO2 0 5 10 15 20PCI/EPZOBOONS® SnCl 2
ethanol DVF 14.16 1-(4-Am no-2-nethylghgnyl) pi peridin-2-one NO2 Cs2CG8 N
CH3CN H2 Pd/ C PCT/ EP2004/ 002350 toluene Br N reflux 0 14.17

1- (4- Am nophenyl )-1 H pyridi n-4-one NO2

14.7  1-(4-Aminomethylphenyl)piperidin-2-one

5 (l 05200
! :‘é
10
. H,, Ra Ni ’O
NH,/MeOH b TP /\©\ KJ)
15 '

148 2-{4-Aminophenyl)-2-azabicyclof2.2.2]octan-3-one

20
Br PE:F o
&Gyo + copper powder K,CO,
N
H

Ki, 145°C

NO,

Ao

‘ 25

PdfC

30 NH

35



H2 Re NN 35 2N~~~ 0 + Br' vv O Cs2CG8 OH DM NO2 N 02 WO
20041087646 -114 5 PCT/ EP20041002350 14. 18

1- (4- Ami nSPrREMNBI6E_  or t - but yI oxycar bonyl pi per azi n- 2- oRETEBB0E03350 L\ 10
Pd/C Is 15 20 NH2 Boc20 TEA 14.19 1-@130Am nophenyl ) pi peri di n-2-one H2
NH2 Ra Ni 0 25 14.20 1-(4 Am nophenyl)-2-caprolactamH N 30 NO2 + LN1 Cs
N |

149 1-{3-Amino-6-ethylphenyl)pyrrolidin-2-one

+ Br A~ -
NH, 0 2. NaOH NNy OH

s0cl, HNO, 65% H,
10 —_— 3 —_—
o,N N
D H,50, 95-98% 2 Q Pd/C
o 0 0

s O
H,N

14.10 2-{4-Amino-2-trifluoromethyiphenyl)-2-azabicycio[2.2 2]octan-3-
one

20

® = F K,CO,
=F * o 3, i
NO, N DMF F
H
F
NO,
30 Eyo
H, N F
—_—
Pd/C FF
NH,

35



DM ~ N OH H copper powder, K2CO3 N + O NO2 0= KI, 140C + O DMF N2
35 ammoni um chloride NO2 H2 H2ZN Ra N

-1155 10 0 15c¥f$:r36041002350
IM 14

DVF KMWO4, CH2Cl 2 benzyltriethyl -

H2 NO2 WayaQodslisd¢g46 PCTI EP2004/ 002350
1- (4- Am no- 3 fl uorophenyl) pi peridi n-2; gne N2 H2 F -----------
1- (4- Am no- 2-f | uor ophenyl ) pi peri di n- 2-

10

15

20

. 25

30

35

HECCO“

14.11  1-(4-Amino-3-chlorophenyl)pyrrolidin-2-one

cl
cl Cs,CO Cl
. L—J A N
NXg DMF
H o]
NO, NO,
H, cl
—_— N
Pa/C

0]
NH

14.12 1-(4-Amino-2-trifluoromethylphenyl)piperidin-2-one

NO,
F_F
H F
<:N): Br copper powder, K,CO,
o+ - F
NO, Kl, 150°C ij F
NH,
H, E
—_—
Pd/C

22



sz 3 JNt--N2 + ~~ pM// OH 20 s 25 30 35 NO2 H2 Pdi1C H2 14. 23

1- (4- Am no- 2-fl uorophenyl)-2-caprolactam NO2 H (:) CS2 DMX03 + F NO KMhO
CH Cl 4, WOZOMHBT646enzyl triethyl anmoni um chl oride H2 PRATERR00)EI2350

2004/ 087646 -116 14.24 4-(4- Am no-2-fHygr-ophenyl)-1, 4- oxazepan-5-one 0 1

eq Cul

1413 3-(4-Amino-2-methylphenyl)-1, 3-oxazinan-2-one

NO,

H
O,N N._C  copper powder, K,CO
e
Br C Ki, 150°C

NH,
N._.O
b

H2
—_—
. Pd/C E/

Cr

0

15
14.14 4-(4-Aminophenyl)morpholin-3-one

N02© KMnO,, CH.CI, N02\©\ o
N NJ\

20 benzyltriethylammonium chloride
Lo e Lo

W, HN o
® 5 —- J\
N

30

35



. 5 2.3 eq. Cs2C03 HN\--JO 10 15 20 0 25 R NaHCO3 H2N OH H20 0 30 C
OH 35 02 eq. CH3NCH2CH2NCH3 acetonitrile, 75C 14.25

4- (4- Am e 020ptismetéy phenyl ) nor phol i n- 3-one OH CS2CO3  RCEFEFAM4{0P2380 | - Cl
K2C03 acetonitrile H2/Pd THE PCT/ EP20Q44002350 14. 26

2-[ 3- (4- Chl orophenyl ) ur ei do] cycl opent anecar boxyl i c acid WD 2004/ 087646
PCTI EP2004/ 002350 -117 5

14.15 1-(4-Aminophenyl)pyridin-2-one

| Q= \ij

10

_sncl,_ O
ethanoi é
14.16 1-(4-Amino-2-methylphenyl)piperidin-2-one

o}
NO, . /\/\)l\ toluene Br N
Br Cl reflux W
NH,
NO

15

14.17 1-(4-Aminophenyl)-1H-pyridin-4-one

®
F
== Cs,co, NO,
+ N p=OH ——= \©\
DMF hlil
30 NO, NS0

Ra Ni l{l
35 N N



10 14. 27 1-(4-Chl orophenyl car banoyl ) pi peri di ne-3-carboxylic acid OH 14. 28
4- (4- Am nophenyl ) -1, 4- oxazepan- 3-one |-\ TEMPO oxi dation socl HO o-N\
15 20 0 2502004B187¢462 - O2N t ol uene H2/ Pd THE H2N CI CsPCOEPa@B002850ri | e
am 02N The TEMPO oxidation is carriegqgut in accordance with the
following lit- erature-L. DeLuca et al., J. Og. Chem 68, 4999-5001
(2003). 35 WD 2004/ 087646 PCT/ EP2004/ 002350 -118 5 10 0 15 20 O 25

14.18 1-(4-Aminophenyl)-4-tert-butyloxycarbonylpiperazin-2-one
F
N Cs,CO, /=
d S5 3
5 + El — N, N—QNO
N~ SOH DMF —
NO, 0

10 Pd/C o K 2

0

14.19 1-{3-Aminophenyl)piperidin-2-one

15
Br
H copper powder, K,CO,

N
@ O = ey

2

20

5 Gl

. 25 14.20 1-(4-Aminophenyl)-2-caprolactam

F H

N Cs,CO,
DMF

30 NO,
0 o
KMnO,, CH,CI H
« CHCL NOZ‘QND — HzN_QD
benzyltriethyi- Ra Ni

35 ammonium chloride



30 Pharmacol ogi cal data: Affinity to receptors Table 1 Conpound

No. FXa-1Cso [MTFIFVIla-1C50 [M "Al "1.8x102.3x10 "A2"2.7 x 10

"AB1" 1. 8xWw020enBI646A6" 3. 7 x 10" 35 WD 2004/ 087646 PCT/ ERTIHEP2$EEZ50 - 119
5 10 0 15 The follow ng exanples rel ayggt.o pharmaceutical preparations:
Exanmple A Injection vials A solution o? 100 g of an active ingredient of
the formula | and 5 g of disodi um hydrogenphosphate in 3 | of
bidistilled water is adjusted to pH 6.5 using 2N hydrochl oric acid,
sterile fil{4rad, 11(4mﬁfrgna.ﬂdordﬁr@nyr)pmm2 oneal s, | yophilised under
sterile conditions and seal ed under sterile condi- tions. Each injection
vial contains 5 ng of active ingredient. Exanple B: Suppositories A

m xture of 20rg of an active ingredient of the fornula | with 100 g of
soya lecithip and 1400 g of cocoa butter is nelted, poured into noul ds
and al | oweo cool h supB®a&Psory conganns my of active

i ngre8ient. @ aTrpIE il Sol ution™0 2‘5’ ution is prepared from1l
g of an activ® ifgredi éht OH t FRMF or nul a 9. of NaH2PO4. 2 H20,
28.48 g of NabPPO4 - 12 H20 and 0.1 g of FbenzaPkoni um chl ori de in 940 n
of bidistilled water. The pHis adjusted to 6.8, and the solution is
made up to 1 | and stepilised by irradiation. This solution can be used

in the form ofy,eye drop
—> H,N
10

14.22 1-(4-Amino-2-fluorophenyl)piperidin-2-one

15

F O\ Cs,CO, <:/(/ —Q

NO

0
H2
— N NH
Pd/C
F

14.23 1-(4-Amino-2-flucrophenyl)-2-caprolactam

20

F H

SR RION -, ¢y

NO

2

KMnQ,, CH,Cl,
35 - —-——- H,N
benzyltriethyl- Ra Ni

ammonium chloride




Example D: G ntnment 500 ng of an active ingredient of the fornula | are
mxed wth 99.5 g of Vaseline under aseptic conditions. 35 WO

2004/ 0876W6 W\TISFAB004/ 002350 -120 5 10 0 15 20 0 25 BOTHEPZIA4/082358
Tablets A mixture of 1 kg of active LAggedient of the formula I, 4 kg of
| actose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesi um
Stearate is pressed to give tablets in a conventional manner in such a
way that each tablet contains 10 ng of active ingredient. Exanple F:
Coated tablets Tablets are pressed anal ogously to Exanple E and
subsequent | oat nventi on ner with a coating of sucrose,
potato star iﬂ% 3‘24 A'TW‘QQ%‘?HHWPW dbg"%’@{ﬁﬁﬁi‘ “@0€ Capsul es 2 kg of
active ingredient of the formula | are introduced into hard gel ati ne
capsules in a conventional manner in such a way that each capsul e con-

tains 20 ng of the active idgredi engqedxanmpl e H Ampoules A sol &%Eof 1
kg of Sactive in di ent of \f or nub &q. CsjCc@, 60 | of bi d| st IS
sterile fil# e@wns—i—ernﬁ town‘pom-es—kyvm—r'rse N; s'f'erl

condi tions and ed under ‘sLePl | -ZnaiNCOdLNERch anp ouI e cont arns 10
myg of active ingredient. 35 WO 2004cel8VElee’SHCT/ EP2004/ 002350 -121 Patent
C ai s

10 14.25 4-(4-Amino-3-phenoxyphenyl)morpholin-3-one

F K,CO,
. O,N OH O_/_CI aéetonltnle O >_\
>_/

o)
15

2 ?—\ il b
052003 THF HoN NP

acetonitrile
. o5 1426 2-[3-(4-Chlorophenyl)ureidolcyclopentanecarboxylic acid
NaHCO, 0); %
+ —_— N OH
0
30

35



5 1. Corrpounds of the formulal RE R )-XY-T 10 0 15 20 0 25 30 35 WW
D-G 'Ol inwhich R, R2 are each, independently of one another, H, =0,
Hal , A wohgetis7640R3, N(R3)2, NO2, CN, N3, COOR3, CONPRBJEP2004/002350
-[C(R4)2],-Ar, -[C(R4)2],,-Het, [C(R%@] , -cycl oal kyl, - OCOR3,

- OCON( R3)2, NRBCOA or NR3SQ2A, R and together are alternatively a
bicyclically or spirocyclically bonded 3- to 7-nenbered carbocyclic or
heterocyclic ring having from0O to 3 N, O and/or S atons, R3 is H A

H C=C CH2-, 141343- CF-@@HOEO tcaridnby Ifﬁﬁéﬁwine-mrﬁai@ﬁﬁhcﬂﬂ NH2,

- CH2- CH( OH) - CH2Het ' -[C(R4) 2] n- Ar, C(R4) 2] n- Het'

-[C(R4) 2] n- Cycl oal kyI [C(R4)2]" CCDA or -[C(R4) 2], N( R4)2 R4 is Hor
A Wis N, CR3 or an sp2 hybrldlsed car bon atom Eto vvlth Wis a
3- to 7-nenbered saturat ed cyclwaticey het e cI| having from
0to 3N, on Né’o O an rome—t—ﬁ*Salt y contain a
doubl & bond, D / a nonocycl i c oy cydhPc, aronm rbocy ot or
het er o-

14.28 4-(4-Aminophenyl)-1,4-oxazepan-3-one

10
o 9 s0Cl, 0
TEMPO oxidation

—i

Homo = HO O >_\o
. _\_\ _\ﬂ “ _\—\

Cl Cl cl
15 —@— Cs,CO Q
—@— >_\ B - 0 N—@—N%O
acetonitrile ’ \.)

toluene

o
20 H/Pd ?/\0
H_N N
e S
The TEMPO oxidation is carried out in accordance with the following lit-

. - erature:
L. DelLuca et al., J. Org. Chem. 68, 4999-5001 (2003).
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cyclic ring having fromO to 4 N, 0 and/or S atonms which is
unsubstituted or nonosubstituted or polysubstituted by Hal, A OR3,
N(R3) 2r N¥220@87@60R3 or CON(R3) 2, WD 2004/ 087646 PCT PEBERA0H{96235% 0
-122 5 10 15 20 10 25 30 35 Gis -[CLR4B211-, -[C(R4) 2] NR3-,
-[C(R4)2],,0, -[C(R4)2]nS- or -[C(R4)=C(R4)],_Xis
-[C(R4)2],,CONR3[C(R4)2] -, -[C(R4)2],,NR3CO[C(R4) 2] -,

-[C(R4) 2] . NR3[C(R4)2]n- -[C(R4)21n0[ C(R4)2] -, -[C(R4)2]CO[C(R4)2]n- or
-[ C(R4) 21, OWZ i s al kyl ene, cycloal kyl ene, Het-diyl or
Ar-diyl, T is a nonocyclic or bicyclic, saturated or unsaturated
carbocyclic or heterocyclic ring having fromO to 4 N, O and/or S atons

which is no i gdror disubstituted by =0, =S, =NR3, =N-CN,

=N- NO2, nggﬂﬂpaéaégéﬁ =NCOOR3 or =NOCOR3and may furthernore be nono-
subs}?igt ut edTaHiesUbstltut ed or tri substltut ed by R3, Hal, A

- [ C( )2] r, Ar rr‘{ R4) 21 Heat - [ C(R cevel oal |<\y/| , ms N( RS) 2’ N@,
CN, COOR3, ' [&aunesnd Noy Rscﬁ&ia"cmiﬁﬂ:o\lmgﬁ“v'ﬁd?@&ﬁ)\ COR3, SO2NR3 and/ or
S(O"A A igagnbranched g dgapgehed allkd x Rg¥1 ng 1-10 carbon atons in
whi ch one or _twn CH? groups may bhe replaced by 0 or $ atons and/or by

-CH=CH grolip2" and/ or in é’d7d1<t190n 1-7| H atoms may be replaced by F, Ar

i's phenyl, mgghithyt—or—biy ? g W—s—mubsti - tuted or
nmonosubstituted, disubstiftute or trigubstifuted by |Hal, A OR3, N(R3)2,
NC2, OR, CR8, CON( R3) 2, o, NRACON(R3) 2, NR3S(O2A, COR3, SC2N(R3) 2,

15

20

30

35



S(OA -[C(R4)2]-COO R3 or - C(R4)2]o COCRS, Ar is phenyl, naphthyl or
bi phenyl, each of which is unsubsti- tuted or nnnosubstltuted

di subst i t WORM04487646] substituted by Hal, A OR4, N R4) FCTEEB0048Q235¢0:00R4,
CON(R4) 2, NRACOA, NRACON(R4) 2, NRASOAAQ -COR4, SO02N(R4)2, S(O. A
-[C(R4)2]r.-COOR4 or - C(R4)2]o COOR4, Het is a nmonocyclic or bicyclic,
saturated, unsaturated or aro- matic heterocyclic ring having from1l to 4
N, 0 and/or S WD 2004/ 087646 PCTI EP2004/ 002350 -123 5 10 9 15 atons

whi ch may b&hedelipwingtaxasples retstectoupirarmagestical prepatationsut ed or
trisubstituted by Hal, A -[C(R4)2]ln-Ar, -[C(R4)2],- ",

-[C(R4) 2] n-cycl oal kyl, OR3, N(R3)2, NR3CON(R3)2, N2, CN,

R4) 2 R3) 2, NR3CQOA, NR3SC2A, COR3, S02NR3,
-[C(R4) 2], %‘Bon ﬁféoﬁ;?o%iw@\l( )

S(O.A and/ ygen, i's a nmonocyclic or bicyclic,
sat ur at ed, unsaturated or aro- matic heterocyclic ring having from l1to 4
N, O §nd/or S atoms which may be unsubstituted or nonosubstituted or

di subst i t ut AcsationphiPy o o anRetivedrgredigminiihe fggmula l angeng of ra) 2, No2,
OV TR, G R PR Y 1 gy SRy 7850 e o

phar maceut | Pl|$ % uswqam Kieirbdtaibtit @id, Sdriéfitéred; atdrsfarned Fiteirjectidh
i somers thereof i ncl udi ng m xtures thereof in all ratios. 0 25 30 35 2.

Conpounds  avigls, dyerhiliseduaden sterilercagsitions and sealed under sterile condi-
10
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 active ingredient of the formula |,
9.38 g of NaH,PQO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of

. 25 benzalkonium chioride in 940 ml of bidistilied 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



D is a nonocyclic or bicyclic, aromatic carbocyclic or hetero- cyclic
ring having fromO to 4 N, O and/or S atons which is unsubstli?léted or
nonosubstwgt}'{“%‘(ﬂ"“a?‘“dl substituted by Hal, and phar maceufCdSFR04 MY
derivatives, solvates, salts and st erd@0 -i somers t her eof, including

m xtures thereof in aII rati os. 3. Compounds according to daim1l or 2,
in which Dis phenyl, pyridyl, thienyl, fury/ or imdazolyl, each of
which is rmonosubstituted or disubstituted by Hal, and pharnaceutically
usabl e deri Fxample E:skablgtes, salts and stereo- isoners thereof,
including mxtures thereof in all ratios. WO 2004/ 087646

PCT1EP2004/ 002350 -124 5 10 4. Conpounds according to one or nore of

daims 1-3, Ami&tm«’elcﬁh Igé-of £@w.ﬁg6e°diént omeeremagat| 4kgfof¢é~@to§@ot her, H,
=0, COOR3, ,

al kyl having 1, 2, 3, 4, 6 car bon atons
N3, ethynyl} a/kgnpf potatdl plaoaly,, 0. RIMO®S, talgHBeD, 1 kgjo}mampsuum Seapteds, and
phar ntlceut i cal | y .usabl e rivatives olvates, salts and stereo- isoners
t her eof , i n@f‘?ﬁ?ﬁﬁgorﬂ“ﬁ St%@r%\‘ver‘ﬁoﬁ?ll magpergjs sugh %ﬂﬁﬁé%‘(ﬁacﬁzcor di ng

to one or is (CH)r,, (CH2)"NH, -CH=CH
or - gi{—b&fé r%l [\ﬁ?*Hztorfr?gggﬁ\tmbcr%Pieﬁtusagl e zzlerl Vg.tl v)es sol vat es,

salts and stereo- isoners thereof, incl ud| ng m xtures thereof in all
rati os. 6. Conpounds according to one or nore of Clains 1-5, 20 in which

Xis -[ R4FZP"!RMFE§[QSQN&F2@D?9§M phar maceutical |y usabl e derivati ves,

sol vaflBs, salts and stereo- isomers thereof, including mxtures thereof
inall ratios. 0 25 30 7. Conpounds according to one or nore of C ains
d‘ 6, 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 bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

30 10 mg of active ingredient.

35



in which Xis -CONH or -CON(CH2COQA) -, and pharmaceutically usable

derivatives, solvates, salts and stereo- isoners thereof, includin

m xtures WR04087646¢ al | ratios. 8. Conpounds according PFJ’E?H@"‘B’PZ'ﬁgre of

Clains 1-7, in which 35 WD 2004108764&1RCTI EP2004/ 002350 -125 Y is

cycl oal kyl ene, Het-diyl or Ar-diyl, and pharmaceutically usable

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

m xtures thereof in all ratios. 5 10 i 15 20 0 25 30 35 9. Conpounds

according to dainms 1-8, in whichPateot Sjaims nediyl, piperidi nediyl,

cycl ohexyl ene, or phenylene which is unsubstituted or nonosubstituted or

di substituted by A QA d, F, COOCH3, COCH, phenoxy or am nocarbonyl,

and pharmaceut i AnMfsjves, solvates, salts and stereo-

| sonmers the?'eof E%HP(S ugi Eg%rr?ﬁ ur eslt hereof in all ratios. 10. Conpounds

according to one or nore of Clains 1-9, in which T is a nonocyclic,

satur3dted or unsaturated heterocyclig ring having 1 to 2 N and/or O

atons which is nonosubstitute lgE) BFsubsti t ut ed by =0, =S or =NH and may

be nonosubstituted or di Eljlb [ d by Hal, A and/or OA, and

pharmaceutically usabl e déri Y ,Xs_cﬂ\(/ﬁt_ s, salts and stereo- isoners
of

at
thereof, including mxtures t in all ratiosl.

10 D—G ™0
in which
. R'R®  are each, independently of one another, H, =0, Hal, A,
ethynyl, OR®> N(R®);,, NO., CN, N3, COOR? CON(R?),,
15 {C(R*)2)u-Ar, HC(R*)2}u-Het, -[C(RY:].-cycloalkyl, -OCOR®,

-OCON(R?);, NR’COA or NR’SO:A,

R' and R? together are alternatively 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;-, CH3-C=C-CH,-, -CH,-CH(OH)-
CH,OH, -CH,-CH(OH)-CH,NH,, -CH,-CH(OH)-CH,Het',
J[C(R*)a-Ar', -[C{RY]s-Het', -[C(R*).].-cycloalkyl,

PN [C(R*)2]:-COOA or {C(R*2].N(R*),

25 4 isHorA,

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

20

A

m

together with W is a 3- to 7-membered saturated carbo-
cyclic or heterocyclic ring having fromOto 3 N, from O to 2
30 O and/or from 0 to 2 S atoms,
which may contain a double bond,
D IS a monocyclic or bicyclic, aromatic carbocyclic or hetero-
cyclic ring having from O to 4 N, O and/or S atoms which is
35 unsubstituted or monosubstituted or polysubstituted by

Hal, A, OR®, N(R®), NO,, CN, COOR?® or CON(R®),,



11. Conmpounds according to one or nore of Clains 1-10, in which T is
plpel’ldln 1- rrolidin-1-yl, pyridin-1-yl, norphol

pi perazi n¥ %IW“ %{‘ﬁ oxazol i di n- 3- yl, pyridazin-2-yl, ﬁaﬁ‘%}’“ﬁ’““w
azepan-1-yl, 2-azabicyclo(2.2.2]octar-122y , im dazol i dinyl, thiazolyl or
1,4-oxazepanyl, each of which is nonosubstituted or disubstituted by =0
or =NH and where the radicals may al so be nonosubstituted or

di substituted by Hal, A and/g VW 20044 087646 ng@ /002350 -126
and pharnmaceuti®ally us'éb{@(%éqln V’&@(Rréﬂ N§0-|, V[Qt(gs)ﬂn &l n &1 ¥r eo-

| somers thereof, incl ud| & )fs thereof in all ratios. 5 10 0 15 20 O
25 30 35 12. Corrpounds zg ordi "o oneRgr nore of O ains 1%1, I n which
Ar is phenyl which is ug ON S WG@ = stituted
by Hal, A OA S02A, Cm%@@'\"g&ﬂ Rga:l{'\lc( e F(S(ERW’ h[ggoxi/i??I and

phar maceut i cal Iy usabl e- [Gé?l)v]ah'R\{@;‘.R Jelet, vEQ(Bs)z]n%CfB )z]ﬁrd stereo- isomers

accordi hg 1o one or mor SCOR IERGPRE R s o GHRUPEOREEE RO ocyc i ¢ or

bicyclic, aromayic car bp,(‘dﬁwbﬁeOéydé'@k?éﬁéyﬂbt_gly[ bPgri@yi ng fromO to 4
N, O andl or S atons which Is unsubstituted or nonosubstituted or

di substi- tutedTby Hal, isRa moR@cycle enbikyclio)gapeatshon ynssturated anot her, H,
=0, COORS,

10

carbocyclic or heterocyclic ring having from0to 4N, O
and/or S atoms which is monosubstituted or disubstituted
by =0, =8, =NR®, =N-CN, =N-NO,, =NOR? =NCOR’,
. =NCOOR? or =NOCOR? and may furthermore be mono-
substituted, disubstituted or trisubstituted by R®, Hal, A,
15 JC(RY:)n-Ar, {C(R*)l-Het, [C(R*)2lu-cycloalkyl, OR®,
N(R%), NO,, CN, COOR?, CON(R?),, NR°COA,
NR’CON(R®);, NR’S0.A, COR®, SO,NR® and/or S(O).A,
A is unbranched or branched alkyl having 1-10 carbon atoms
20 in which one or two CH, groups may be replaced by O or
S atoms and/or by -CH=CH- groups and/or in addition 1-7
H atoms may be replaced by F,
Ar is phenyl, naphthyl or biphenyl, each of which is unsubsti-
. o5 tuted or monosubstituted, disubstituted or trisubstituted by
Hal, A, OR® N(R%., NO;, CN, COOR® CON(R®),
NRCOA, NR’CON(R?),, NR>SO,A, COR?, SO,N(R?),,
S(O)wA, -[C(R*),].-COOR® or -O[C(R*),].-COOR’,

30 Ar is phenyl, naphthyl or biphenyl, each of which is unsubsti-
tuted or monosubstituted, disubstituted or trisubstituted by
Hal, A, OR*, N(R"),, NO,, CN, COOR*, CON(R"),,
NR'COA, NR'CON(R")., NR*SO.A, COR*, SO,N(R%),,
S(0)A, 1C(R*)2}-COOR® or -O[C(R")2J,-COOR*,

35

Het is @ monocyclic or bicyclic, saturated, unsaturated or aro-

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



OH, OA, NH2, alkyl having 1, 2, 3, 4, 5 or 6 carbon atons, N3, ethynyl,
vinyl, allyloxy, NHCOA, NHSQ2A, OCH2COOA or OCH2COOH, R and R2 together
are al t er Wt200408764% spirocyclically bonded 3- to 6- neREEEFACUMOBBLyclic
ring, R3is H A phenyl, benzyl or [GB4) 2b000A, R4 is Hor A Wis N,
CR3 or an sp2-hybridised carbon atom E together with Wis a 3- to

7- menbered saturated carbo- cyclic or heterocyclic ring having fromO to
3N fromO to 2 0 and/or fromO to 2 S atons, which may contain a

doubl e bond, G is (CH2)atomg €hizh'mayibe urgubstituted or menosubstitated, 5 10 0
15 20 0 25 30 35 WD 2004/ 057646 PCT/ EP2004/ 002350, = 1 i
[ C(R4) 2], CONRB[ C( Ra) 2] disu §"tPEe°E9%{f§HE§W§fg,§VE%JL%~i 'iﬁz('%gr)zllvsxﬁﬁdi yl, Ar s

phenyl which is unsubst]j Ry ' 3 Chy tituted by
Hal , A QA S02A, COOR’Z,[CVS!S?aPI(ZPfetvgﬁ?ﬁ%lgyb%qﬂgr)%ﬂgmé, Tis a
nonocyclic, saturated oNRIGONE R NOHhENIRRY).LCOORY having 1 to 2 N

and/oP 0 atons which is nongsub-_ stifuted, or disuyhstituyt =0.5 =S or
2N and may e MonosubdiR bt QR RDs (R IS0A; MR ED:0a FOT. SOME®. a, A
i s unbranched or branch I ' bon atons and in which
1-7 H atons may be repl g@ﬁéhg&? EQI nﬂy}%&y ', Br or I,

Het' is a monocyclic or bicyclic, saturated, unsaturated or aro-
matic heterocyclic ring having from 1 to 4 N, O and/or S
10 atoms which may be unsubstituted or monosubstituted or
Py disubstituted by carbonyl oxygen, =S, =N(R*), Hal, A,
OR* N(R%., NO,, CN, COOR* CON(R*), NR'COA,
NR‘CON(R*), NR‘SO,A, COR®, SO;NR* and/or S(O)sA,
15 Hal is F, Ci, Brorl,
n is0,1o0r2,
0 is1, 20r3,
and pharmaceutically usable derivatives, soivates, salts and stereo-
20 isomers thereof, including mixtures thereof in all ratios.
2. Compounds according to Claim 1, in which
D is @ monocyclic or bicyclic, aromatic carbocyclic or hetero-
. o5 cyclic ring having from 0 to 4 N, O and/or S atoms which is
unsubstituted or monosubstituted or disubstituted by Hal,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
30
3. Compounds according to Claim 1 or 2, in which
D is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of which is
monosubstituted or disubstituted by Hal,
and pharmaceutically usable derivatives, solvates, salts and stereo-
35

isomers thereof, including mixtures thereof in all ratios.



nis 0, 1 or 2, and pharmaceutically usable derivatives, solvates, salts
and stereo- isoners thereof, including mxtures thereof in all ratios.
14. ConpoWRReo48Ietédi ng to one or nore of Cains 1-13, PCTERM4{08230 S
phenyl, pyridyl, thienyl, furyl or imqgazolyl, each of which is
nmonosubstituted or disubstituted by Hal, R, R2 are each, independently
of one another, H =0, COOR3, OH, OA NH2, alkyl having 1, 2, 3, 4, 5 or
6 carbon atonms, N3, ethynyl, vinyl, allyloxy, NHCOA, NHS02A, OCH2COOA
or OCH2COOH4. R CampaRihdsapeording &0 onalarenorstdf@aimai1shi rocyclical |y
bonded 3- to _r‘dg@qbﬁmd carbocyclic ring, R3is H A or CH2COOA, R4 is
Hor A Wis N,! ®Nor an sp2-hybridi sed carbon atom WD 2004/ 087646

PCTI EP2004/ 0023R0 g2 128 Safled cyc‘?éb 1301 BPefaridteet her-qi 6hONe S a 3-

to 7-nmenbered saturated o terocyclic r’lng aving fromo
to 3 N fromO to 20 an@i—DrOArNHbCalkydhévﬁ'ngaﬂom %oﬁﬁmybm'ontal n a
doubl 5‘ bond, Gis (CH2)r, %

_CONH or - CON( CH2CO0R) - at{bm% '{wﬁmﬂb{bdﬂw a'bﬂ'%’r J‘H"‘ﬁ@& WH o,

g?/ghggtei(%/ttegg b;r A pginyl W&%@%Ht uted or nonosubstituted or
and pharmaceuncaiiy usable derivatives, solvates, salts and stereo-
0 isomers thereof, including mixtures thereof in all ratios.
. 5. Compounds according to one or more of Claims 1-4,
in which
G is (CHgz)a, {CH2)sNH-, -CH=CH- or -CH=CH-CH=CH-,
15 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5,
20 in which
X isHC(R":LCONRIC(R )z
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
. 25
7. Compounds according to one or more of Claims 1-6,
in which
X is -CONH- or -CON(CH,COOA)-,
and pharmaceutically usable derivatives, soivates, salts and stereo-

30
isomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7,
in which
35



phenoxy or am nocarbonyl, T is piperidin-1 -yl, pyrrolidin-1 -yl,
pyridin-1-yl, norpholin- 4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl,

pyri dazi iWO2084/087¢¥¢r azi n- 1-yl , azepan-1-yl, PCT/EP2004/002350
2-azabicycl o 2. 2. 2] octan-2-yl, i m daagki-di nyl, thiazolyl or

1, 4- oxazepanyl, each of which is nonosubstituted or disubstituted by =0
or =NH and where the radicals nmay al so be nonosubstituted or

di substituted by Hal, A and/or OA, A is unbranched or branched al kyl
having 1-10 carYon asmysloalkylene, wetediylior7An-dixt,ons may be repl aced by F,
Hal is F, O, 2, an har naceut i abl e
derivatives, so?'?fgf’@?m§%ﬁui§agﬁa'seé g desIv i{'gg ga?tﬁﬁr%%?s aXQ}EFﬁEﬁ? ng

m xtures there I SRR to one or nore of
Cains 1-14, q&omréhﬁeéélaf l lé%‘bgmpyrl g;ﬁ@%?fifrﬁ?ﬁe%t@ each of which is
rmnosubstltuted or dlsubstltuted by Hal, R is H, =0, COOR3, OH OA NH2,
alkyl5haV|n 1, 2, 3, 4, or rbon atons, N3, ethynyl, vinyl,

al 1yl oxy, occﬁ@mnweéﬁa&mm %Szb 4/ 087646 PCTI EP2004/ 002350
-129 5 10 i 15 QRS 30 35 R2 |s H =0, OR QA or alkyl having 1, 2, 3,
4, 5 or 6 car- bon atonms, R and R2 together are alternatively a

spi rocycl i cal | yybonde@ gridinedifd; pipebigirediy acymchetyleng, iorghenylene
which is unsubstituted or monosubstituted or disubstituted by
A, OA, Cl, F, COOCH;, COOH, phenexy or aminocarbony!,

and pharmaceutically usable derivatives, solvates, saits and stereo-

10

isomers thereof, including mixtures thereof in all ratios.

15 10. Compounds according to one or more of Claims 1-9,
in which
T is a monocyclic, saturated or unsaturated heterocyclic ring
having 1 to 2 N and/or O atoms which is monosubstituted or
20 disubstituted by =0, =S or =NH and may be monosubstituted
or disubstituted by Hal, A and/or OA,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

11. Compounds according to one or more of Claims 1-10,
in which
T is piperidin-1-yl, pyrrolidin-1-yl, pyridin-1-yl, morpholin-4-yl,
30 piperazin-1-yl, 1, 3-oxazolidin-3-yl, pyridazin-2-yl, pyrazin-1-

yl, azepan-1-yl, 2-azabicyclo[2.2.2]octan-2-yi, 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 and/or

35 OA.



R3is Hor A RAis Hor A E is pyrrolidine-1,2-diyl,

pi peri di ne- oxazolidine 3,4- or 3,5-diyl, thlazolldlne diyl,
2, 5-di hycﬁ’g 29?4’036%){'Pro| e-1,5-diyl, 1, 3-dioxol ane-4, 5-di ;‘?FT’EP"%"’B%?;—ZI‘}. nane-
3,4-diyl, piperazine-1,4-diyl, tetra-Ag8rofuran-3,4-diyl or
azetidine-1,2-diyl, <3i s (CH2)r or (CH2),,NH, Xis CONH, Yis 1,3- or

1, 4- phenyl ene which is unsubstituted or nono- substituted or

di substituted trjf uoronet hyl, .. eth pro , T is
oi por 1 di n-1°~yl4n yﬁeén%ﬁtﬁ@ 81 qRTNAVEPrRolvatpE, Salls N BBeR: 4.y |

pi perazin-1 -yl Y |, pyrazin-1 -yl,
azepan-1 -yl OHS?&E@% I cycC f'ﬁm?%ﬁgré?uﬁggﬂx 9 ?ﬁégct%§¥ which is
nonosubstituted or disubstituted by carbonyl oxygen A is unbranched or
branched aIk | having 1-10 carbon atons and in which 1-7 H atons nay be
r epl néed byl%, Cegmpougds aceerding tgene or marg of Clains 141, and

phar ceutlcall% | e derivatives, solvates, salts and stereo- isoners
t hereof, includ %ﬁ xtures thereof in all ratios. 16. Conpounds

accordi ng to ongror NRighedlyl Whith s uhsibstitiRREPHPBEGHGIECH GFRHSaY. 002350
-130 5 10 i 15 in which D is phenyl ridyl or thienyl, each of which is
nmonosubstituted or digtitbtad '-'I?)Uﬁetl FbﬁAlangR' COROR!, SONIOGH, CODA 0N, NH,

al kyl having 1, 2, 3, CéOH or phenoxy,
10 and pharmaceutically usable derivatives, solvates, salts and stereo-
. isomers thereof, including mixtures thereof in all ratios.
13. Compounds according to one or more of Claims 1-12,
15 in which
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-

20 tuted by Hal,

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, N3, ethynyl, vinyi, allyloxy, NHCOA, NHSQ,A,
. 25 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, benzyl or [C(R*).].COOA,
- R* is H or A,
W is N, CR® or an sp*-hybridised carbon atom,
E together with W is a 3- to 7-membered saturated carbo-
cyclic or heterocyclic ring having from 0 to 3 N, from O
.5 to 2 O and/or from O to 2 S atoms,

which may contain a double bond,
G 15 (CHz)p, (CH2)aNH-, -CH=CH- or -CH=CH-CH=CH-,



5 or 6 carbon atons, N3,

atoms, " RVRES,

ethynyl, vinyl, allyloxy, -OCOR3, NHCOA or

OR QA or aIkyI hawngl 2, 3, 4IPg bon
sl

gether are alternatively a spirocyc

to 6-nenmbered carbocyclic ring, R3 F42A-or A, R4 is Hor A is
pyrrolidine-1,2-diyl,

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

pi peridine-1, 2-diyl, oxazolidine- W3, 4- or
2,5-di hydro-1 H 3-dioxol ane-4 5-diyl

20 3, 4-diyl

iyl 1 : ,
: g;l tew%Lm}MB W(BI )}]n or azetidine-1,2-diyl,

3,5-diyl,

3- oxazi nane-

pi perazi ne-1, 4-

s (CH2) or (CH%),,NH—

unsubstituted or nobno-

d 3-

G

1

gﬁﬁ}’fe | 1, 4- phenyl ene whi ch IS
subs Ituted %é:,qlts% Ii?’%ru.t&g(ij by net hyl,
trifluoromethylAr ethyl, ||srptfmﬂyl whichas Llﬁ,suiﬁsmtsatemopimhoauust;tutewrch is

monosubstituted or disubsti- 30 tuted by carbon en, A is unbranched
or brgnched al kyl havi ng disubstgutasdpy Hal, A, OA, S 2A "COOR?, SO.NH,,

10

15

20

® =

30

35

14.

T

Hal

n

CN, COOA, COOH or phenoxy,

is @ monocyclic, saturated or unsaturated heterocyclic
ring having 1 to 2 N and/or O atoms which is monosub-
stituted or disubstituted by =0, =S or =NH and may be
monosubstituted or disubstituted by Hal, A and/or OA,
is unbranched or branched alkyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
isF, Cl, Brorl,

is0, 1or2,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-13,

in which
D

R' R?

is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of
which is monosubstituted or disubstituted by Hal,

are each, independently of one another, H, =0, COOR?,
OH, OA, NH,, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, N3, ethynyl, vinyl, allyloxy, NHCOA, NHSO.A,
OCH,COOQOA or OCH.COOH,

together are alternatively a spirocyclically bonded 3- to
6-membered carbocyclic ring,

is H, A or CH;COOA,

is Hor A,

is N, CR® or an sp>-hybridised carbon atom,



atons and in which 1-7 H atons may be replaced by F, Hal is F, O, Br or
I, 35 nis Q 1 or 2; WO 2004/087646 PCT/ EP2004/ 002350 _, -

phar naceu‘?’p(,zg?"l"g???féabl e derivatives, solvates, salts aﬁgréﬁ‘%?og@gml“'%oners
t hereof, including mxtures thereof rf28I- ratios. 5 10 17. Conpounds
according to one or nore of Clains 1-16, in which X is

-[C(R4)2],, CONR3[C(R4) 2] n or -[C(R4)2],,CJ C(R4)2]n-, and

pharmaceuti cal |y usabl e derivatives, solyates, salts and stereo-, isoners
t hereof , incl udéng mi xt urt@Qem?é_r"\élgTW f?%&l’?‘? Ztm{a@bef%_g?a%té&ﬁ&@
according to one or mnore ﬁ%cliglo?!Hﬁ?rﬁbé&ic rih h%ih?“rc?ﬁ‘n'oslow,"fr%n goCH2, 15
and pharnmaceutical ly usabl’e derivatives, sofvateS, salts and stereo-

i somers thereof, including 2ri0and/es frohedeol $ atarhs, rati os. 19. Conpounds
according to one or nore of Clains 1-18, 20 in which D is phenyl,
pyridyl or thienyl, each Which{naycpataina sl Predt ed or disubstituted by

Hal , is H =@, COOR3, : 2 k i - 4y 25 5 or 6
car bon at ons, I\é et hyny!" %I—% ,(éEFX"v éxﬁH%}&:&gééHﬂﬁ&%Ho{G“HSOZA, R2
is H =0, O4, Q& or alkylish@QNM- &r -CONJCHICODA)-, 6 car- bon atons, 30 R
and R2 together are alternatively a spirocyclically bonded 3- to
6- menbered carb¥cyclic riwqyridinedyliHpperidinedid, exclehexylene, 38 WO

20041087646 PCTI EP2004/ 00p3gr(\)yleﬁé‘ %v%ich is unsubstituted or monosubstituted or

10 disubstituted by A, OA. CI, F, COOCHs, COOH,
phenoxy or aminocarbonyl,
. T is piperidin-1-yl, pyrrolidin-1-yl, pyridin-1-yl, morpholin-
4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, pyridazin-2-yl,
15 pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2.2Joctan-2-yi,
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
20 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,
Hal isF, Cl, Brorl,
. 25 n is0, 10r2,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
30 15. Compounds according to one or more of Claims 1-14,
in which
D 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,
35

5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,
-OCOR® NHCOA or NHSOA,



5100 1520025303 C) GXYTA is pyrrolidine-1,2-diyl,
pi peri di n&b%,&?yy oxazolidine 3,4- or 3,5-diyl, thi %qliiflgbdlﬁmf’.!sﬁld' yl,
0‘ p | ] ’ -

2, 5-di hydr

yrole-1,5-diyl, 1,3-dioxolane-4,5-diy oxazl nane-

3,4-diyl, piperazine-1,4-diyl, tetrahyd®Bofuran-3,4-diyl or
azetidine-1,2-diyl, is (CH2)" or (CH2)r,NH, is CONH or COCH2, is 1, 3-
or 1, 4-phenyl ene which is unsubstituted or nono- substituted or

et A AT SRR pof b P2 s o

oxygen,

whi ch 1-

i s unbranched or pgraedws al kyl having 1-10 carbon atons and in
7 H atons may be replaced by F, Hal is F, d, Br or I, nis O, 1

or 2, and phar nR¢antiR%4l | ipgethes are daternativiehea spirotyelicatly beaded 3arta

stereo-

Conpoygnds according to on M

i somers thereof, éncl “ﬂ'g{'egi m'rétureis thereof in all ratios. 20.
GO 19,  in which Dis phenyl,

pyridyl or thiepyl, each pfywisch is

10

15

20

® =

30

35

4 isHor A,

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

G is {(CHz), or {CH2),NH-,
X is CONH,
Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

substituted or disubstituted by methyl, trifiuoromethy!l,
ethyl, propyl, Ct 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-azabicyclo-
[2.2.2]octan-2-yl, 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,

Hal is F, Cl, Brorl,

n is0, 1o0r2;

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

16. Compounds according to one or more of Claims 1-15,



nonosubstituted or disubstituted by Hal, R is H, =0, COOR3, O—l OA, NH2,
al kyl havi ng 1, 2, 3, 4, 5 or 6 carbon atons, N3, et h¥€¥@? 93'50

al | yl oxy, WO204488%646 NHHCOA,  NHSORA, H C- G- CH2-, CH3- c=C! /0023
-O-CH2-CH(OH)-CH(OH, -0O CH2-CH(OH)-eHi3gH2 or - O CH2- CH( OH) - CHZHet', WO
2004/ 087646 PCTI EP2004/ 002350 -133 5 10 46 15 20 1* 25 30 R2 is H, =0,
OH, QA or alkyl having 1, 2, 3, 4, 5 or 6 car- bon atons, Rl and R2
together are alternatively a spirocyclically bonded 3- to 6-nenbered
carbocyclic ringWhghis Hor A/ R4 is Hor A is pyrrolidine-1,2-diyl,

prperidine 1 oy ool ol drpfing Sadlobyunen s

1, 3- di oxol ane-4, 5-di yl, 1m8n6§t§ti$tiﬁ@t@§-or?d|§ut$l§ti1utedn:lyﬂ€|élazI ne- 1, 4 diyl,
tetrahydrofuran 34d|yl or azetldlne illHtGls CH2)n o

(CH2) " X i B CONH or is®tH0, &OIQR prlrdhpa\engm @h4| s

unsubgtltut ed or nono- supsti.t ut

trifluoronmethyl, ethyl, % iﬁ’mﬁsﬁ rﬁ@r‘ﬂﬂ%t ?Eﬁﬂx% which is
monosubstituted or di subs_tg(t;gRSt ﬂmwAQﬁmg@onygen Het' is a
saturated 3-6- nenbered heterocycllc ring having

R? is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,
10 R'and R? together are alternatively a spirocyclically bonded 3- to
6-membered carbocyclic ring,
R? is H or A,
R* is Hor A,
15
< ) is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-
3,4- or 3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-1H-
20 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,
G is (CHz)n or (CH2)oNH-,

. is CONH,
23 Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

x

substituted or disubstituted by methyl, triflucromethyl,
ethyl, propyl, Cl or F,

T is morpholin-4-yl which is monosubstituted or disubsti-
30 tuted by carbony! 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, Bror |,
35 n is0, 1o0r2;



froml1l to 3 N and/or O atons, which may be unsubstitu- ted or
nonosubstituted or disubstituted by carbonyl oxygen, NH2,
NOR, CN, WeBdén2, A is unbranched or branched al WF’E?%QP"W%G 10
carbon atons and in which 1-7 H atord3dmy be replaced by F, Hal is F,
c, Brorl, nis 0, 1 or 2, and pharmaceutically usable derivatives,

sol vates, salts and stereo 35 isoners thereof, including m xtures thereof
in all ratios. WD 2004/ 087646 PCTI EP2004/ 002350 -134 5 10 0 15 21.
Conpounds accor #nthghaanasrutisallyysablerdervatives.solvates; saltg-and stsree- pheny! |

pyri dyl or t hie [ sOor disubstituted
by Hal, IS e@éhﬁe r?ﬁ%}enyll?‘@btﬁlh&tﬁl}#ﬂ?@%&&%&%ﬁ%ﬂ:

-OCHZ-CH(C]—I) CH(C]—I -0-CH2-CH(OH)-CH2NH2 or -OCH2-CH (O H)-C H2H et
, RRis Hor OH R and R2 together are alternatlvely spirocyclically
bonded 3- t¥7. &ﬁmmyndaa@m tqoeeprngprem()lalmbfm R4 is Hor A
I's pyrrolidine-], 2ral h pi peridine-1, 2-diyl, oxazolidine- W3, 4- or
3,5-diyl, thi azZ B W¥Ae- 3 4-diyl, 2,5-di hydro- 1 H 3-di oxol ane-4, 5-diyl,

1, 3-oxazi nane- % di ylis{CRMABONRIC(R Yzl of {CRY2LCOIC(R el
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, inciuding mixtures thereof in all ratios.
10

. 18. Compounds according to one or more of Claims 1-17,
in which
X is CONH or COCH,,

15 and pharmaceutically usable derivatives, solvates, salts and sterec-

isomers thereof, including mixtures thereof in all ratios.

19. Compounds according to one or more of Claims 1-18,

20 in which
D is phenyl, pyridyt 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,
. 25 5 or 6 carbon atoms, Ns;, 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,
20 R'and R® together are alternatively a spirocyclically bonded 3- to
6-membered carbocyclic ring,
R is H or A,
R* is H or A,

35



, , 20 3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyi or
azetidine-1,2-diyl, Gis (CH2), or (CH2),NH, X is CONH, CO COO or
COCH2, 2BON0944081648- or 1, 4- phenyl ene which is unsubst PCHFEIM$00135%0-
substituted or disubstituted by nethylgotrifluoronmethyl, ethyl, propyl,
G or F, Tis piperidin-1-yl, pyrrolidin-1 -yl, 1 Hpyridin-1 -yl, nor-
30 pholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H pyri- dazin-2-yl,
pyrazin-1 -yl, azepan-1 -yl or2-azabicyclo- [2.2.2]octan-2-yl, each of
whi ch is nonosubsti tyted or disubstituted by carbonyl oxygen or OA, 35
Het' is a satur%d}- 6- nspyeradidiniee S-diyl pliparidingd , 2raiyii nopazolidinet to 3 N
and/or 0 atons, i may be unsubstitu WO 2004/ 087646 PCTI EP2004/ 002350
- 135 0 5 10 tedYWr nonosubstituted or disubstituted by car bonyl

or anched al kylhavi ng. 1. 1063 BoroubORe AT 1 Y SEPVARETER

branched al kyl having 1-1 atons may be
replaed by F, Hal is F, yrroleBr 5Qiyll 1, 3diosoldneld 6:diyl, 1@ dxazinane-

phar maceutical ly usabl e derivatives, solvates, salts and stereo- isoners
t hereof , including nixturdé-diflkpipgrazinesl] B-digk teseahygirofumsidiys or
according to one or nore of t(a.ai .Trs?é%l in which Dis phenyl, pyridyl,
thienyl, furyl or im dazoﬁﬁf MECH B 15 which is nonosubstituted or

di substituted bg Hal, is (CHa)n OF (CH2)nNH-,
10 X is CONH or COCH,,
Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-
. substituted or disubstituted by methyl, trifluoromethyi,

ethyl, propy!, Clor F,
15 T Is morpholin-4-yl which is monosubstituted or disubsti-
tuted by carbonyl oxygen,
A is unbranched or branched aikyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
Hal isF, Cl, Brorl,

n is0, 1or2,

20

and pharmacedtically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
‘ 25 20. Compounds according to one or more of Claims 1-19,
in which
D is phenyl, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,
30 R’ is H, =0, COOR?, OH, OA, NH,, alkyi having 1, 2, 3, 4,
5 or 6 carbon atoms, Ns, ethynyl, vinyl, allyloxy,
-OCOR® NHCOA, NHSO,A, H-C=C-CH;-,
CH3-C=C-CH,-0O-, -O-CH,-CH(OH)-CH,0H,
35 -0-CH>-CH(OH)-CH2NH, or -O-CH»-CH(OH)-CH,Het',



R is H =0, COOR3, OH, OA NH2, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atons, N3, ethynyl, vinyl, aIIonxy NHCOA, NHSOZA OCHZCOOA or

QOCH2 COOH, W3 @64 =0, OH, OA or alkyl having 1, 2, PSTER2004/082358 -5, 0
25 bon atonms, Rl and R2 together are-dB3Bernatively a splrocycllcally
bonded 3- to 6-nenbered carbocyclic ring, R3is Hor AA R4 is Hor A
Is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine 30 3,4- or
3,5-diyl, thiazolidine- 3 4-diyl, 2,5-dihydro-1 H pyrrole-1,5-diyl,

1, 3- di oxol ane- 4R-di yl, 1isH 5AzOhhQA osalkydihgwlngpip PeBa harf @ardi y| |
tetrahydrofuran 3, 4-diy| ?zetldlne 1,2-diyl, 35 Gis (CH2),,

(CH2), -CH=CH or -c?&"tﬁ PR®cH, X is CONH, COCH2 or

- CON( cHZCOOL\)  RVEna094/ Of5Eefor 28 HBAMAYSAPE Lpftocycidfly bBndBd 46 95 20 O
25 30 35 Y is pyridinediyl,” piperidinediyl,” cycl ohexyl ene, or phenylene
whi ch_i s unsubstituted or6-nmmbeltmt¢arboey:tlmrnngjl substituted by A, QA d,
F, , cxx}ha phenoxy. am nocarbonyl, T is norpholin-4-yl which is
nonosubsti t ut ed™or dlsubsﬁqﬂﬁ’g%ed by carbonyl oxygen, A is unbranched or
branched al kyl gaving 1- 1@!@@*99” atons and in which 1-7 H atons may be
repl aced by F,

( ) is pyrralidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-
10
3,4- or 3,5diyl, thiazolidine-3,4-diyl, 2,5-dihydro-1H-
. pyrrole-1,5-diyl, 1,3-dioxclane-4,5-diyl, 1,3-oxazinane-
3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or

15 azetidine-1,2-diyl,

G is (CH2), or {(CH2),NH-,

X is CONH or COCH;,,

Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-
20 substituted or disubstituted by methy!, trifluocromethyl,

ethyl, propyl, Cl or F,
T is morpholin-4-y! which is monosubstituted or disubstitu-
ted by carbonyl oxygen,

Het' is a saturated 3-6-membered heterocyclic ring having
. 25 from 1 to 3 N and/or O atoms, which may be unsubstitu-

ted or monosubstituted or disubstituted by carbonyl
oxygen, Hal, A, OH, NHz, NO;, CN, COOA or CONH,,

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, 1 or 2,

and pharmaceutically usable derivatives, solvates, salts and stereo-

35 isomers thereof, including mixtures thereof in all ratios.



Hal is F, d, Br or I, nis 0, 1 or 2, and pharmaceutically usable
derlvatlve tes salts and stereo- isoners there "2@' |

m Xt ures ‘Fﬁezp@g'?\f‘%ﬁ all ratios. 23 Conpounds accor di ngE?-gd alldfgnis%J
sel ected fromthe group consisting ofl34-

1-N-[ (4-chl orophenyl )] -2-N- ([ 4-(3-oxonor pholin-4-yl)phenyl]}-
(R) -pynrolidine-I ,2-dicarboxam de

1-N-[ (4- chl holi- 4- v
pheny[/l(]}c( “55 S%‘M‘Héaﬁé‘ﬁ" B BIR 24 4 Y1) -

1-N-[ (4-chl oropme\p?{lc)c]] 2-N-{[ 3-fl uoro 4 (3-oxormrphol i n-4-yl)
phenyl]}-(R)-pyrro I ne-1, 2-di car boxam de,
1-N-[ (4-chl or opBenyl ) ) - 2- ilSl-;(r[efZlyf |pyoidy| ar mrmtcnanfmfokﬂlinhziSWQno-

phenyl]}-(R)-pyrrolidine-1,2-dicarboxa
1- N-[ &4- chl or ophenyl ) | - 2- $4 93 ?tﬁafqrﬁ?lérﬁﬁé‘f%?p by Hal, oxormrpho-

I1|n|\l-?( lezﬁlhgpg:o }éngﬁ] pyrhoétrghﬂ’e\t’ I]W\z ﬂw?g;oxonorq%g] in- 4- yl)

phenyl ]}-(R)-piperidi ne- 1,Q-CH£8HIOkB+CIHEOH, -O-CH,-CH(OH)-CH,NH; or

1- N-[ (4-chl orophenyl)]-2-N- 2- 0X0-2H pyr| di n- 1-yl ) phenyl ]}-
(R -pyrrolidine-1,2-di car&a{éﬂné (Ot Giddgtos7646 PCTI EP2004/ 002350
137 5 10 0 15 28 0 25 30.

1- N-[Sﬁ chl orophenyl )] - 2- 'ﬁ?‘?ﬁqi 0X0- 2H- pyr azi n- 1-yl ) phenyl ] }-

(R) - pyFrolidi nerl gdddRar fyyettidrise alternatlvel¥asplrocYcllcaIIy bonded 3- to
1- N-[(4 chl or ophenyl )] -2-N{[ 4- ( 3- oxonor pho ) phenyl ]} -

R) - 2, 5- di hydr opyrrol e- 1, 8-raembhetaskearbaeyclic ring,
[4 (3 oxon‘orpR@I i n-4- yl?pﬁeny ]- (R -1-(5-chl orot hi ophene

R* is H or A,

15 E
< ) is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-

3,4- or 3,5-diy!, thiazolidine-3,4-diyl, 2 5-dihydro-1H-
20 pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazinane-
3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyi or
azetidine-1,2-diyl,
G is (CH,), or (CH3)NH-,
is CONH, CO, COO or COCH_,

. 25 Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

X

substituted or disubstituted by methyi, trifluoromethyl,
ethyl, propyl, Cl or F,
T is piperidin-1-yi, pyrrolidin-1-yl, 1H-pyridin-1-yl, mor-

30 pholin-4-yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-pyri-
dazin-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 or OA,

35 Het' is a saturated 3-6-membered heterocyclic ring having
from 1 to 3 N and/or O atoms, which may be unsubstitu-



2- car bonyl ) pyrrolidi ne-2-carboxam de, N-[3-nethyl -4-(3-oxonor phol

i n-4- yI)pheM R) - 1- (5-chl or o-

t hi ophene¥9 | ) pyrrolidine-2-carboxam de, PCT/EP2004/002350
3-N-[(4-chl orophenyl)]-4-N{[4-(3-oxerB86phol i n-4-yl)phenyl]}- (R)-oxazo |
i di ne-3, 4-d icarboxam de,

3-N-[(4-chl orophenyl)]-4-N{[3-nethyl -4- (3-oxom)rphol in-4-yl )-
phenyl ]}-(R)-oxazol i di ne- 3, 4-di car boxam de, . ,

3- N-[ (4- chl or ophenyl )] - 4- tnd{qrzm@eo%;hﬁﬁlﬁﬂsﬁ&ri%@sytqtﬁﬂ&fxm@omda
5S) - 5- et hyl oxazol i di ne- Ic 1 dey,

3-N-((4-chl orophenyl) - 4- ){y[g% ngaﬂfaqH g”&x'é'r%r S’%ICOOA o ?%NHL
phenyl ] AR, 59) - k- met hy| oxigaHbréhdtfedPoribd@inehe8@nahaeing 1-10 carbon
3-N-[ (4-chl orophenyl )] -4-N-{[4-(2-oxo- 2H—9yr|d|n 1-yl)p henyl]%

(R -oxazol idi ne-3, 4- duatomsomlrnwwm H atoms may be replaced by F,
3-N—[§4 chl orop‘j| Eyl)] 4- e'g I o 2H pyridin-1-yl)phenyl]}-

(4R 5S) - 5- net hy &kazol i di 't} 3C4 rboxam de, 3-N-[(4-ch | orophenyl
)1-4-N-{[3-f] ugro-4-(3-0p r@,h;g)l i n-4-y | ) phenyl]}-(4R

5S) - 5- et hyl oxazol i di ne- 3, 4 di car boxam de,

3-N-[(4-chl oropbadph)a]maeeut{c[aﬂydsbbta)dm\(aiwesomeﬂeel Baults ang isjereo-

henyl 4R, 5S olldlne34 i carbox 3-N-[(4-ch |
or op%e]ni/l § - 4- g?'ﬂ%y |'“ﬁUE’§‘9d3'<‘B%’Pﬁﬁge"eqf iha f?/"‘-?g - ph[e(nyl 13- (4R
5R) - 51Ret hyl oxazol i di ne- 3, 4- di car boxani de,
3-N-[ (4-chl orophenyl)] - 4 N-{[4 (2- oxo- 2H pyrazi n-1-yl ) phenyl]} (4R

S) - 5- et hy Bx aCompbiumeis Botording td onerorarore of Claims 1-21,

N-((4-chlor op_henK_I ﬁ] -4-N-{[ 4-(2-0x0-2H-pyrazin-1 -yl )phenyl]}-

(R) - oxazol i di nELWNICA- di car boxani de, WO 20041087646 PCT1EP2004/ 002350

-138 5 10 0 15 g0 0 25 30ig3shenyl, pyridyl, thienyl, furyl or imidazolyl, each of

15 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, N,, ethynyl, vinyl, allyloxy,
NHCOA, NHSO,A, OCH,COOA or OCH,COOH,
20 R? 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 3- to
6-membered carbocyclic ring,

. o5 R? isHorA,
R? is HorA,

E
( ) is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-

30 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,

35 G is (CH2)n, (CH2)sNH-, -CH=CH- or -CH=CH-CH=CH-,

X is CONH, COCH, or -CON{CH,COOA)-,



3-N-[ (4-chl orophenyl )] -4-N-{[ 3-chl or o-4- (2- oxo-2H pyri di n- 1-
yl )phenyl‘*"l)- R) - oxazol i di ne- 3, 4-di car boxam de,
MM| )] - 4- N-{ [ 4- ( 3- oxonor phol i n- 4- y| ) ph&GT{EFRL04/002350
(S)-thiazolidine-3, 4-di carboxanm de, -136-
3-N-[ (4-chl orophenyl )] -4-N-{[4-(3-oxonor phol i n-4-yl ) phenyl]}-
(S)-1, 1-di oxo-1 A6-thiazolidine-3, 4-di car boxam de,
3-N-[ (4-chl orophenyl )] -4-N-{[3-nethyl - 4- (3- oxonor phol i n-4-yl)
phenyl 1}-(S)-thY¥azol i di neisPyiidinediylppipgridnediyl, cyclohexylene, or

5oL cnLorophenyt) |- BhahiedE iy 3l BSAURSE B i fbbonea o
3-N-[ (4-chl or opheny! )] - 4- his(bdit(RdPA2 5A\CIi Bi COOEH)-COOH,

3-N-[(4-C

phenyl 1}-(R) -th

i azol i di ne- 3, 4- di car boxani de,

N-[ 4- 53- oxonor phol i n- 4- y| Pherowy gr-a8ninecamasybt hi ophene- 2

car bo

Yononyl 1.3, (5-ch 1 or ot ni - B-pEun-(WBBTE Mo seabRi LA Biktbsti

ne- 5-car boxam i
N-[ 4- (2- oxo-2H

de, ted by carbonyl oxygen
pyri di n-1-y1) phenyl ] ? 3-¢5chl or ot hi ophene- 2-

car bonyl ) oxazol Adi ne- 5- carirbranchiksj or branched alkyl having 1-10 carbon

1-N-[ (5-chl orop

i din-2-yl1)]-2-N{[4-(2-0x0-2H pyri din-1-yl
phenyl 1}- (2R, 4R§/E;- wdr oi?@'?% B'PG’HWQ&%, AT N RN ,fel}'/'aéed by F,
1-N-[ d8-chl orop i di n-2-yl9f -@r P§.§r4-(3- oxonor phol | n-4-yl) -
I dl

phenyl ]}- (2R, 4R)-4- hydr oxypyrro

-N-[ (5-chl orop

ne- 1, 2-di car boxam de,
pridi n-2-yis)Q,-ReM2{ [ 4- (2- ox0- 2H pyrazi n-1-yl ) -

enyl]}- (2R, 4R) - 4- hydroxypyrrolidine-1,2-di carboxanm de,
1- N[ (5- chl or op3Pd @harmageytically ysaple denivatiyes. solvates. salihand steree-

s phenyt ] (2R Ao HBUHIE hifes Indedl GRLRGAARY 9.

phenyl1f} - (R) - 4, 4- di met hoxypyrrolidi ne-1, 2-di car boxani de,
1-N-[ (5-chl oropyridin-2-yl )]-Z-N{H@(S-oxomrphol in-4-yl)-

phenyl ]} - (R34,
PCTI EP2004/ 0023

20

Q® =

30

35

RALINESEOePFding itel
80 -139 510 0

1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chicrophenyl)}-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}HR)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[2-flucro-4-{3-oxomorpholin-4-yi)-
phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide,
1-N-[{4-chiorophenyl)]-2-N-{[3-triflucromethyl-4-(3-oxomorpho-
lin-4-yl)phenyl]}-{R)-pyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(R)-piperidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N{[4-(2-0x0-2H-pyridin-1-yl)phenyi]}-
(R)-pyrrolidine-1,2-dicarboxamide,

n-4-yl

m | 2selpetedifenrathel growconsating 7646



15 20 0 25 30 35 1 -N-1(4-chlorophenyl) 1-2- N-([4 (2-o0x0-2H-pyridin-1
-yl )phen R) - 4, 4- di met hoxypyrrolidine-1, 2-di carbox F;E
-N-[(4-ch 78151&:@?% )1 2-N-f[4-(3- oxom)rpholln 4- yI)phe ?P 004}002350
(2R, 4R) - 4- hydr oxypyrrol i di ne- 1, 2-di carlB@xam de, 1

-N-[ (4-chl orophenyl )]-2-N-{][ 3- rrethyl 4- ( 3- oxonor phol i n- 4- yI)
phenyl]]- (2R, 4R) - 4- hydroxypyrrol I di ne-1, 2-di car boxam de,

e e A b M S
-N-[ (4-chl oroprwb%_%]ﬁ% Q@d#éfg&ﬂarﬁl 3- oxonor phol i n-4-yi) -

phenyl ) - (2R 4 rrOXypyrro I ne-1,2-di carboxam de, |

-N-[ (4-chl or ophenyl )]Nf(%ﬂlbmgnpawqmwmombmmm “Yhphenyl]}-
(2R 4R) - 4- hydr oxyp grr I di ne-1, 2-di car boxam de

-N-[ (g- chl or oph Prdibyeropygole-i G-dicarhyoxasxigeaH pyri din-1 -yi ) -
h - (2R 4R) - 4- I b

P N?F%/4] )chl( or oph)enyl &[@Qﬁéﬁlﬁﬁ&%@ﬁpgﬁy@@%&;ﬁﬁ)—ﬁ-ﬁ %h%jomlgghene-

phenyl [) - (2R, 3Rp=carbrljipyriiitirel-2 Hansoxardiddi car boxam de, 1

-N-[ (4- chl orophenyl )] -2-N ~[ 3-f 1 uor o- 4- ( 3- oxonor phol i n- 4-

phenyl ]) - (2R, 3S) - 3- Nyl@rmethyy-dr@-oximerpholindl-glaphrnydiiR)el - (%/ chloro-
(2R £9)0- hyar ox RIS A R EARie ARt o )
-N-[( i chl or ophenyi 31y %(4'¥H|B§dd2r%mp]alggu§tm{3-aﬁombamm Lhphenyl)}-

(2S, 4R) 4- hydr oxypyrrol i di ne- am d
e \- [ (4- chl or ophéRybyazdlidine-8 A-didartbaxamigeol i n4-yl ) phenyl |)

S AR U ST N S e S———

2R 4S) 4- azi d
EN[(42chf%|ra|gﬁ phe @-f’('ﬁ}%%@h%%ﬁﬁi%ﬁ?gmﬂd V1) phenyl 1) -
(2R, 43P4- ani nopyrr oBLNh[(rﬂeeEuoﬂapllvlecr@'t)]}dmmdd(a—oxdmorphol|n-4 yl)phenyl]}-

-N-[ (4-chl h 4- ( 3- hol 4-yl ) ph I
O G T SRR b aeramion |

3-N-{{4-chlorophenyl)-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}{4R,5S)-5-methyloxazolidine-3,4-dicarboxamide,
20 3-N-[(4-chlorophenyl)]-4-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
(R)-oxazolidine-3 4-dicarboxamide,
3-N-[(4-chiorophenyl}}-4-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyi}}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide,
. 25 3-N-{(4-chlorophenyl)]-4-N-{[3-flucro-4-(3-oxomorpholin-4-yt)-
phenyl]}H4R, 58)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-{(4-chlorophenyl)]-4-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(4R,58)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-[{4-chloropheny!)]-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-

%0 phenyl]}-(4R,5R)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyl)]-4-N-{[4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyi}]-4-N-{[4-(2-ox0-2H-pyrazin-1-yl)phenyi]}-
35

(R)-oxazolidine-3,4-dicarboxamide,



08

2004/ 087646 PCT/ EP2004/ 002350 -140 5 10 0 15 20 0 25 30 35
[ (4- c&l oﬁ@@%\ﬁl )]1-2-N-{[4- (3-oxonorphol i n- 4-yl )ph%)flll]l}z[){ldlﬂonm

,4R) -4 ol i dine-1 ,2-dicarboxam de,

[ (4- chI or ophenyl )] - 2- N-{[4 ( 3- oxort®@8phol i n- 4-yl ) phenyl ] }-

, 4S) - 4- acet am nopyrrol I di ne- 1, 2-di car boxam de,

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

, 4R) - 4- acet am no ﬂrr I |ne
)

[ (4- chl or opheny ?'[ P’\eﬁ‘ B%fﬁ?{@n‘éﬁ %(gmopz,lgmrﬂn -1-

, 4S) - 4- et h b d

o ol or oph P ARERBRUR0 St B S Phenyl 1) -

, 4R) - 4- et hy| sul 8df4achlomphengl)]-diM¢{41{32extrarmkianmM-ghphenyl]}-
4-chl h 3- hI n-4-yl ) phenyl

4Ry - a- ot ol Pt xS an do, L

[ (4-chl or Ophe”yh)ﬂl I@(IJ;\HM Ap}"eﬁy@grﬁﬁi@‘ﬁbﬁbrﬂo?ﬂﬂo‘ﬁﬂ-@—\ﬂ)%enyl}}

4R) 4- et hoxypyrro

[ (4-chl or op{®&py, I1)d:o£omf{tr4ia£6hmm®44dmdrwxa¢nwe) phenyl]}-
4R) - 4- pr opoxypyrrol i di ne-1, 2-di carboxam de
[ (4- chl or ophenyBN-{E-shipraphesybidri-tisheethyl-A-(3-pxeraagpholin-4-yl)-

(3R 56y 1. (4 ehPOPRYRE IR Bidng B o, ool i .- 4.

yI ) IOhé yl car banoyi ) By[@- d:lﬁibfbﬁTehgl)]-ZQ@J{Ealﬁﬁl}WI-t(-@?ox&Rbrﬁhohn—4—yl)-
- (4- chi or ophenyl car banoyl oxonor phol i'n-

&yl ) phenyl car Eaheml]}ﬁﬁ f1o1 mm fBAythlqu!iﬁlnmaI“eﬂlGarbr:)ﬁamlde
R 5R)-1-(4-chioro 0X0 ol.1
yl) phe)nyl cgr barmoy| ] BW‘%‘:’&% _p%l?%]ly?)ég—é{lgkééépxo—gﬂ-gyndmﬂ -yi)-
4-N-[ (4- chl or opprEM)Ijl(F)-thidzofidind-B4oiBamioRbinide!- y| ) phenyl ] } -
15 N-[4-(3-oxomorpholin-4-yl)phenyl]-3-(5-chlorothiophene-2-

2
2
2
2
2
2

2

ZX7ZNZRZNZIZDZIZIZ

1-
(
1-
(
1-
(
1-
(
1-
(
1-
(
1-
(
1-
(2R,
1-
(

carbonyl)oxazolidine-5-carboxamide,
N-[3-methyl-4-(3-oxomorpholin-4-yl)phenyl]-3-(5-chlorothio-
phene-2-carbonyl)oxazolidine-5-carboxamide,
20 N-[4-(2-ox0-2H-pyridin-1-yl)phenyl]-3-{5-chlorothiophene-2-
carbonyi)oxazolidine-5-carboxamide,
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(2R,4R)-4-azidopyrrolidine-1,2-dicarboxamide,
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(2R,4S)-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide,
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dicarboxamide,
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35

phenyl]}-(R)-2,5-dihydropyrrole-1,2-dicarboxamide,
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dicarboxamide,
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N-{2-flucro-4-(3-oxomorpholin4-yl)phenyl]-(2R 4R)-1-[(E)-3-(5-
chlorothiophen-2-yl)acryloyl]-4-methoxypyrrolidine-2-carboxamide,
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chlorothiophen-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide,
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N-[2-fluoro4-(3-oxomorpholin-4-y!)phenyl]-(2R,4R)-1-[(E)-3-(4-

%0 chlorophenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide,
N-{2-flucro-4-(3-oxomorpholin4-yl)phenyl]-(2R 4R)-1-[(E)-3-
(3,4-dichlorophenyl}acryloyl]-4-hydroxypyrrolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yf)phenyl]-(2R,4R)-1-[(E)-3-(5-
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chlorofuran-2-yl)acryloyi]-4-hydroxypyrrolidine-2-carboxamide,
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pyridin-3-ytacryloyl]-4-ethoxypyrrolidine-2-carboxamide,



phenyl]}-(R)-pyrrolidine-1, 2-di car boxam de,

1-N-[ (4-chl orophenyl )]-2-N-{[ 4- (5-0x0-1, 4- oxazepan-4-y
phenyl ]} -VOR Qf%s?%%hydr oxypyrrol i di ne- 1, 2-di car boxam d&c EF2004/002350
1- N-[ (4- chl orophenyl )]-2-N-{[ 4- ((S) - 2448t-hy| - 3- oxonor phol i n- 4-

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

1-N-[ (4-chl orophenyl)]-2-N-{[4-((S)-2-net hyl - 3- oxonor phol i n-4-

bt ERod04) 002550 Nidd3eoangrphaling Yy (2R AR)-THES-SpiRa-a-
1- N-[ (4- chl (R 3 hol i n- 4-
71 ) phenyt 11 (2R RESIONAr ey BligRelcaibadniagrs; P !

1- N- [ ( 4- chl or ophenyN){}-(3-dkcmarpboin-42yliphianyl}-(@FRo4R xR Bipyridin-3-
yl ) phenyl]}-(2R)-pyrrolidine-1, 2-di carbgxam de, .
1-N [ §4- chl or opHasdyigyi-4-methpxypysrlidngmasboxamidey | ) - 2

heno henyl ]} - ( 2Ry rolldine- i | ' il
LN T (Ao cnl or opneny T G- Rrrfiotn  MEHRN R SR11E) 3;pyriain-4
nmor phol i n- 4-yl )ﬁ]h@m{dy I}-4{ridr ditveoX vaysox@midene- 1, 2- di car box- am de,
1- N-[ (4-chl orophenyl )] -3-N-{[ 4- % 3- oxonor phol i n-4-&i )phengl 1}-.
pi peri dine-1, 3-di cHrH¥dRa@raraorpholin-4-yl)phenyil-(2R,4R)-1-[(E)-3-pyridin-4-

ohenyL 1 pi per i AV REDIOHI P AT 2-catbiiBePrcl | 1 )
Loy LT o1 o7 oteny N0 Skt alinsememys R B) TERSL T imide
- N- [ ( 4- chl or opheird-ylacraol]Hmetroxypprraliding 2agaihanamige.) -
TN (4 chi or opheny -6 RTeRRelgFY e B AT - grtyromo-
phenyl1}-(2 R 4tfdpHeimediienasyl-alhytrbydyriol it RarBdxdifide,
15 N-[4-(3-oxomoarpholin-4-yl)phenyl]-(2R,4R)-1-{{E)-3-(4-bromo-
thiophen-2-yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E}-3-(5-bromo-
thiophen-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide,
20 N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-bromo-
thiophen-2-yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(R)-1-[4-(2-oxopiperidin-1-yl)benzoyl]pyr-
rolidine-2-carboxamide,
. 25 N-(4-chiorophenyl)-(S)-1-[4-(2-oxopiperidin-1-yl)benzoyl]pyr-
rolidine-2-carboxamide,
1-N-[{4-chlorophenyl)]-2-N-{[{4-(5-0x0-1,4-0xazepan-4-yl)-
phenyl]}HR)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(5-0x0-1,4-0xazepan-4-yl)-

%0 phenyl]H2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-((S)-2-methyl-3-oxomorpholin-4-
yl)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-((S}-2-methyl-3-oxomorpholin-4-
35

yl)phenyl]}-(2R)-pyrrolidine-1,2-dicarboxamide,



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

(2R, 4R) - 4- hydrox yrrolidine-1, 2-di car boxam de,

1-N-[ (4-C é@m)] 2-N-{[ 2- ( 3- oxonor phol i n- 4- yI ) phE&JEPFH402350

(2R, 4R) - 4 hydr oxypyrrolidine-1, 2-di caflb@xani de, and pharnmaceutically
usabl e derivatives, solvates, salts and stereo- isoners thereof,

I ncl uding m xtures thereof in aI I rati os. 24. Pyrrolidinecarboxylic acid

derivatives selected fromthe WD 2004/ 087646
PCTI EP2004/ 002350 1-'*iﬂﬁf*3f!l°fﬂ§’ 51 %3*?1&42@&5;%'@8 Yﬁ*’*"mfpho in-4-
1-N[(4-Ch' or op 5—‘;% R-4rtyla nTRERbykrdlidinkbf E'd?é‘é gkdplagt-y)1- (2 R
4R) - 4- hyd roxypg rfyll gz e)-ihgg %Fygapﬁ'gxa m i Jb

1- N-[ (4- chl orophenyﬂ%H(ZHEHHb!(dﬁ:hénﬁl)]§2tw-1{[ﬁa(r(il§l¢l-t29méﬂiy1-34bxdmmmhnhnd1 i

nyl-4-yl) 1-(2 R4 R hydr oxypyrrolidine-1, 2-dicarboxami de,
1-N-[ £4- chi oropﬂéﬁmf)y]']}‘izﬁl) zgg‘oﬁgmg p2rdiearReyamiser 1, 4' - bi pyr |

or ophony )- (2R, 4 MVICHGTSRERFRPAAG I GpRgRiAT g2 (4 "
zine- 1- car bonyl p ﬁé!ﬁé)glgh@h?ﬁ} {2R) rhﬂmﬁédez dicarboxamide,

N- (4-chl orophenyl) é _[{ 2 met hoxy hen?‘/I pi per azi ne-|
-carbonyl ] pyrrol i di @4[(4@@%%%2 N-{[2-fluoro-4-{(R)-2-methyl-3-oxo-

N- (4-chl h I R ' ine-1-
car bopy ' 4 ny RAORGIAHPREITE 1 AR AHE o et 2 Eickroon
| oroph&€nyl ) - (2RgffRe 4- hyd roxy-2-[4-hydroxy- 4-(4-

met hoxyphenyl ) pi peri'di ne-1-carbonyl ]pyrrolidine-lI -carboxanmide, N-(4-ch

| or ophenyl )- (2R, 4R}~ N—[mtomppenyopsmw(a-ommomhqhnﬁbvaahwn}

arbonyl ) pyrr OHp%'n@hne 1 PR e,

1-N-{(4-chlorophenyi)]-3-N-{[3-methyl|-4-(3-oxomorpholin-4-yl)-
15 phenyl]}piperidine-1,3-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N{[4-(3-oxomorpholin-4-y)phenyl]}-
(2R,4R)-4-(2-methoxyethoxy)pyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-0x0-1,4-0xazepan-4-yl)-
20 phenyi]}H2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chiorophenyl)]-2-N-{[2-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}H2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{{4-(3-oxomorpholin-4-yl)phenyl]}-
. 25 (2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[2-(3-0oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

30 and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

24. Pyrrolidinecarboxylic acid derivatives selected from the group

consisting of
35



N- (4-chl orophenyl ) - (2R 4R)-2-[4-(4-ethyl pi perazin-1 -yl)piperi- dine-1

-car bonyl]l.-4- ypyrrolidine-1 -carboxam de, 50
N- ( 4- chl o‘&géﬂ&%de ygl%)-(ZR, AR) - 2-[ 4- (4, 6- di met hyl pyri i di nTOTRFfee4/0s

pi perazi ne-1 -carbonyl]-4-hydroxypyrrdPildi ne-1 - car boxani de,

N- (4-chl orophenyl ) - (2R, 4R) - 4- hydr oxy- 2-[ 4- (1- et hyl pi peridin

4-yl) pi perazi ne-I|-carbonyl ] pyrrolidine-1 -carboxam de,

1-N-[ (4-chl h = 2- 2- (2-di | am - 4~ -

phol 1 - 4- I phenyi 1)1 PeFEAOPRERy Bl iviohed: 2R daMRks 4l

1- N-[ (4- chl or oppryR) - Rydrok¢gyresilanme 2-arapbeldmidd; v phenyl )] -

(2R, 4R) - 4- hydr oxypyrfol idi ne-1" , 2-di car boxam de, _

1- N- [ ( 4- chl or opheny1N-{(3-d¢trprophenyP2iN-{(3M,5|6-Btrahydoo2H-1,4'-bipyri-
henyl )] - (2R 4R),- 4- I rolidine-1 2-dic oxam de, and

Bharﬁgz:]eugi cal | |nMg-g%qm-?éé%)a%h&algqug&‘rgg&bg?{,gﬁf?grbgﬁamé]eer eo- isoners

th f, includi N _bIN§A 4 - 1408

PCT] EP2004] 002350° 50 T8 BHEET JE2 NI 4 STy IR B et

derivatives sel dinybd-yi)-(2R, #Ry-4getbhopypyrooigline-1ydafarboxamide,

_(3- hol i n- 4-yI ) phenyl ] - _2_[3-(4-chl 1) -
r i 0] eyl opent aneNaARNBRRREY BB AR AV oxy- 24 Byridin Ay ipipera-
S (3- hol i p-4- i
pgengzgglr)repdg] L)E/ﬁg 6%%%%@9%‘8&@%&%?&%%%ar‘(r)nrageuticalIy usabl e
derivatives, sol vat Ns(4-clibtcphangs(LR 4R)-4sanexys2i#€Ranéthokpsthertdil3g

m xtures thereof in all ratios. 26. Process for the preparation of
onpounds of t hRipEsAZinEd -FarkepylipTrefidingr1gaipasamide; and phar naceutical |y

‘CEZPL& eri sed i n & sy pEneRy PR IRE T TSR s B et o mu o
I in which 20 WeaghdNyRalhydroxgpirblidiné-angarsosamidd, he fornula |1
15 N-~(4-chlorophenyl)-{2R,4R)-4-hydroxy-2-{4-hydroxy-4-(4-
methoxyphenyl)piperidine-1-carbonyijpyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-(4-pyridin-2-yl-
piperazine-1-carbonyl)pyrrolidine-1-carboxamide,
20 N-(4-chlorophenyl)-(2R,4R)-2{4-(4-ethylpiperazin-1-yl)piperi-
dine-1-carbonyl]-4-hydroxypyrrolidine-1-carboxamide,
N-{(4-chlorophenyl)-(2R,4R)-2-[4-(4,6-dimethylpyrimidin-2-yl)-
piperazine-1-carbonyi]-4-hydroxypyrrolidine-1-carboxamide,
. 25 N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-(1-methyipiperidin-
4-yl)piperazine-1-carbonyl]pyrrolidine-1-carboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[2-{2-dimethylaminoethoxy)-4-mor-
pholin4-ylphenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-[{2-ethoxy-4-morpholin4-ylpheny!}]-

30
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{(4-morpholin-4-yl-2-propoxy-
phenyl)]-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
35

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.



025301 H11 inwhich R, R, E, X, Yand T are as defined in daim1,
and Wis N, 35 s reacted with a conpound of the formu |

50041 05764B BRHIEH004 002350 - 98" bUN-GoO 111 o 1oPhTERRMsY oo
which Dis as defined in Claim1, or1Bf-for the preparation of compounds
of the formula | in which X is -[C(R4)2]"CONR3[C(R4)2]r,-, a compound of
the formula IV HNR3-[C(R4)2],,-Y-T IV in which R3, n, Yand T are as
defined in Caiml, is reacted with a conmpound of the formula VR ( -t"
[C(R4)2],-COL DO Vinwhich Lis d, Br, | or a free or reactively

functi onal | ¥5m@{£jopen{dAedarbtXylic 3Bl derivatives selected from the group

consisting of
5
N-[4-(3-oxomorpholin4-yl)phenyl]-(rac}-2-[3-(4-chlorophenyl)-
ureido]cyclopentanecarboxamide,
N-[3-methyl-4-(3-oxomorpholin-4-yl)phenyl]-(rac)-2-[3-(4-chloro-
phenyl)ureido]cyclopentanecarboxamide,

10

and pharmaceutically usable derivatives, solvates, salts and stereo-
. isomers thereof, including mixtures thereof in all ratios.

15 26. Process for the preparation of compounds of the formula | according
to Claims 1-23 and pharmaceutically usable derivatives, sclvates,
salts and stereoisomers thereof, characterised in that
a) for the preparation of compounds of the formula | in which

20 w is N and

G is NH,

a compound of the formula il

2
e R
R! —e X—Y—T
w
|

® ==

30 H
in which
R',R% E, X, Y and T are as defined in Claim 1,
and Wis N,

35

is reacted with a compound of the formula Il



Rl, R, R4, Db E,L G Wand n are as defined in daim1l, 35 or WO

2004/ 087646 PCT/ EP2004/ 002350 -154 c) for the preparaty) unds
of the fo‘Pﬁ}P%%”%aﬁ which Wis N, 0 25 a conpound of ?Fg@g‘;o“m@ﬁ%l 5 10
1 Hinwihich R, R, E, X, Yand T afl83as defined in aiml1, and Wis
N, 15 11 is reacted with a conpound of the fornula VI D GCOL VI in

which D and G are as defined in Claiml1, and L is O, Br, | or a free or
reactively functionally nodified OH group, 20 and/or a base or acid of
the formula | is converted into one of its salts. 27. Compounds of the

formula | according to o Lcapy e of Aainms 1 to 23pand the conpounds
of Cains 24 and 25 as inhibitors of coagula- tion factor Xa. 30 28.
Compounds of the fornmula | according to one or nore of Clainms 1 to 23
and the conpounds of Clains 24 and 25 as inhibitors of coagula- tion
fact OF Vila. 35inWishoa/ 087646 PCTI EP2004/ 002350 - 155

D is as defined in Claim 1,

or
10 b) for the preparation of compounds of the formula | in which
X is {C(R*)2].CONR[C(R"3],-,

a compound of the formula IV

15
HNR®{C(R*)J-Y-T v

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

20

is reacted with a compound of the formula V

Es™

® = Rf—é §[C(R4)2]n-co-L
w
PY

D—G™ 0

in which
30 L is Cl, Br, | or a free or reactively functionally modified OH group,
and

R'. R, R' D, E, G, W and n are as defined in Ciaim 1,

35 or



510 I* 15 29. Medi canent conprising at | east one conpound of the fornula
I accorc{h Sobos9bg OF nore of Cains 1 to 23 or a CoONpeYRPRfanbidh s 24
and 25 and/or p%ar maceuti cal ly usabl e derivatives, solvates, salts and
st ereoi somers thereof, including mxtdP8s thereof in all ratios, and, if
desired, excipients and/or adjuvants. 30. Medi canent conprising at | east
one conpound of the fornmula |I according to one or nore of Clains 1 to 23

or a conpound of, d ai 24 an /ar C i X
derivatives, so?bat@qﬁ%ffre%%ﬁ%%?’g g&ﬁ‘P@UFﬁgﬁﬁe E’lﬁ'@f%hﬁﬁ”‘%ﬂ%rses
thereof in all ratigs, and at |east one further nedicanent active
ingredient. 31. Use of conpounds according to one or nore of Clainms 1 to
23 or the conmpounds of Cainms 24 and 25 and/ or physiol ogically
acceptable salts, salts ol vat t hereof for the preparation of a
medi cgment 20 fﬁﬁnpﬁgnppéggﬁﬁi?"QHaﬁﬁronboses, nyocardi al infarction
arterirosclerosis, inflammtion, apopl exy, angina pectoris, restenosis
after angioplasty, claudicatio intermttens, mgraine, tunours, tunour

di seases and/or tunour mstastasea:E 0,R% 30 32. Set (kit) consisting of
separate packs of (a) an effectd nount of a conpound of the formula |
according to one or nore oR! i Xo2Borf a conpound of Cains 24
and 25 and/or pharmaceutically | e derivatives, solvates, salts and
sterqusoners t hereof, including mxtures thereof inlhll ratios, and (b)
an effective anount of a further gedicanent active ingredi- ent. 35 WD
2004/ 087646 PCTI EP2004/ 002350 -156 5

@ in which
R', R% E, X, Y and T are as defined in Claim 1,
15 and Wis N,

is reacted with a compound of the formula VI

D-G-CO-L A
20

in which D and G are as defined in Claim 1, and

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

. 25 and/or

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

27. Compounds of the formula | according to one or more of Claims 1 to
30 23 and the compounds of Claims 24 and 25 as inhibitors of coagula-

tion factor Xa.

28. Compounds of the formula | according to one or more of Claims 1 to
35 23 and the compounds of Claims 24 and 25 as inhibitors of coagula-

tion factor Vlla.



10 33. Use of conpounds of the fornmula | according to one or nore of
Caims 1 to 23 or of compounds of Caims 24 and 25 and

ceuti cal IVOGQ%% &4erivatives, solvates, salts and st eregl 22@3@35‘]

t hereof, including mxtures thereof FA5S&I ratios, for the preparation of
a medi carrent for the treatnment of thronboses, nyocardial infarction,
arteriosclerosis, inflammtion, apoplexy, angina pectoris, restenosis
after angioplasty, claudicatio intermttens, mgraine, tunours, tunour

di seases and/or tunour net astases in conbination with at | east one

further a | formagnds of the
formula 1- 12%2%H|&iﬁ% I C gge?g%"eerk??w%rgfgtyﬁe t hi eﬁyl furyl or

i m dazol yl, eachcafrdink toh:me or nmormeﬁﬁtanm'smt tadZ:B)or d|cmnhmurtctmfe(alauys Hal , R
is H OH OA al kyl havin car ato or et nyI
25 R2zis H, OH, 2 fbanar%aw?/pr HB@F’H@C%J"CQEY ysame %rwﬁtls \fﬁiesa%%ré

35, O S DT Ol ned Bl e B GG rﬁlxﬁlr%‘b_’:@e%t&?ﬁ il 3.4 o or

Ais al kyl haviagd lif d@siréd, ekcigientsanciohadjuadrtss, is F, d, Br or |,
WO 20041087646 PCT/ EP20041002350 -157 nis 0, 1 or 2,

30. Medicament comprising at least one compound of the formula !
10 according to one or more of Claims 1 to 23 or a compound of Claims
24 and 25 and/or pharmaceutically usable derivatives, solvates and
. stereoisomers thereof, including mixtures thereof in all ratios, and at
least one further medicament active ingredient.
15
31. Use of compounds according to one or more of Claims 1 to 23 or the
compounds of Claims 24 and 25 and/or physiologically acceptable
salts, salts and solvates thereof for the preparation of a medicament
20 for the treatment of thromboses, myocardial infarction,
arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis
after angioplasty, claudicatio intermittens, migraine, tumours, tumour
diseases and/or tumour metastases.
® =
32. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 23 or a compound of Claims 24 and 25

and/or pharmaceutically usable derivatives, solvates, salts and

30
stereoisomers thereof, including mixtures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredi-
ent.

35



and isonmers and salts thereof. 5 10 35. Conmpounds according to C aim 34,
sel ected fromthe group consist- ing of

3- (4- chl OVEPMMMBTA haroy| ) oxazol i di ne- 4- car boxyl i ¢ acFPfI/EP2004/002350

3- (5-chl or ot hi ophene- 2- car bonyl ) oxazellbfli-ne- 5- car boxylic acid, and

I somers and salts thereof. 36. Internediate conpounds selected fromthe
group consi sting of

(2R, 4S) - BOC- 4- et hynyl - 4- hydr.oxy-pyrrol i dj ne- 2-carboxylic acid

(2R 4R - BOC34- UG o) pompRyiara ) s faraal AECrHing BBnA PEMAR 8 15 al ky|
(2R, 4S) - BOC-4-¢ |- - L i = t .

(2R, 4R) - BOC- 4- e{;@{yﬁélt Q’%ﬁlygf Qﬁﬁf’ﬁ’gﬁ‘ﬁ’%f’ﬂg@mg %@ gtéz',d"o%er e aaI Kyl
has 1, 2, 3, 4,céutailf usabkoderiiatives, ssldatesosaitssaad @tevadbisenidngr eof . 20
37. Internedi ate conpounds of the fornula 1-2 1-2 30in which is H =0,
COOR3. OH, QA ftepeofainojudingwinigras thereoiin att rajos, fos the prRparation e N3

et hyn?l , vinyl, _allylox N : NOO R2i s H
o OA br al kyl 2HeAiEgeNt fé’,’w%% ?W&h@ﬁ@%@ tooms,ig%‘&@%’087646
PCT/ EP2004/ 00233Rerioddiérddis inflaniiétitR, 4mékeangira pbéterisatdstenosist

spirocyclically bonded 3- to 6-nmenbered carbocyclic ring, R3 is Hor A
i s pyrrolidi ne-after angibplasty siauglieatiolinfermiyens, srigraine diurourgy tumour

diseases and/or tumour metastases,

10 in combination with at least one further medicament active ingredient.
. 34. Intermediate compounds of the formula 1-1
E Re
S G
W
/l\ |-1
D—G” 0
20 in which
D is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of which
is monosubstituted or disubstituted by Hal,
R' is H, OH, OA, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or ethynyl,
o 25 R’ is H, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms,
E
( > is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-3,4-
30 w
or 3,5-diyl,
G is {CH2)n, (CH2)NH-, -CH=CH- or -CH=CH-CH=CH-,
X is COOH,
35 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,

Hal isF,Cl, Brorl,



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

unsubstituted or no- substituted or disubstituted by Ydo4/002350
trifl uoréﬁé?ﬂ%ﬁ'fn&gt hyl, propyl, C or F, T is piperi dlpir:':?}&:g-yldi

pyrrolidin-1 -yl, 1 Hpyridin-1 -yl,-a#8f=- 15 pholin-4-yl, piperazin-1-yl,
1, 3-oxazolidin-3-yl, 2Hpyri- dazin-2-yl, pyrazin-1 -yl, azepan-1-yl or
2-azabi cycl o[ 2. 2. 2] octan-2-yl, each of which is nono- substituted or

di substituted by carbonyl_ gx n, 20 Ais alkyl having 1, 2, 3, 4, 5 or 6
car bon atons, rKlal S Iﬂg%qg'%f or I, nis 0, 1 or 2, and isoners and

salts thereof. ngi%gn%\%angogg}gqngﬁe@pcordi ng to Caim37 of the formula
|-2a 1-2a in whic 2004/ 087646 PCTI EP2004/ 002350 -159 5 10 9 15 20

25 Rl is H =0, COOR3, OH, OA NH2, alkyl having 1, 2, 3, 4, 5 or 6
Ca o 2 OB, e brOb ot CHth 2 ele 55 HES o SRR ©
atons, R3 is H l?l"gdﬁ‘ E
3-(4-chlorophenyicarbamoyl)oxazolidine-4-carboxylic acid,
3-(5-chlorothiophene-2-carbonyl)oxazolidine-5-carboxylic acid,
and isomers and salts thereof.
10
36. Intermediate compounds selected from the group consisting of
. (2R,4S5)-BOC-4-ethynyl-4-hydroxy-pyrrolidine-2-carboxylic acid,
(2R,4R)-BOC-4-ethynyi-4-hydroxy-pyrrolidine-2-carboxylic acid,
15 alkyl (2R,4S)-BOC-4-ethynyl-4-hydroxypyrrolidine-2-carboxylate,
alkyl (2R,4R)-BOC-4-ethynyl-4-hydroxypyrrolidine-2-carboxylate,
where alkyl has 1, 2, 3, 4, 5 or 6 carbon atoms,
and isomers and salts thereof.
20
37. Intermediate compounds of the formula |-2

2
E R
. 25 R ‘6 X—Y—T
W
|

H
in which
30 R’ is H, =0, COOR®, OH, OA, NH,, alky! having 1, 2, 3, 4,
5 or 6 carbon atoms, N, ethynyil, vinyl, allyloxy,
NHCOA, NHSO,A, OCH,COOA or OCH,COOH,
R? is H, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 carbon
35 atoms,



is pyrrolidine-1,2-diyl, wXis CONH, Yis 1,3- or 1,4-phenyl ene which
i's unsubst nmono- substituted or di substitutedppyEFBididehasso
trifl uor?@?ﬁé’ﬁg-’&ét hyl, propyl, Cd or F, T is piperi d|Pn- 1-yl,
pyrrolidin-1-yl, 1 Hpyridin-1 -yl, ndP8-pholin-4-yl, piperazin-1-yl,

1, 3-oxazolidin-3-yl, 2H pyri- dazin-2-yl, pyrazin-1-yi, azepan-1l-yl or
2-azabi cyclo- [2.2.2]octan-2-yl, each of which is nonosubstituted or

di substituted by carnbenyl i ' . 5 or 6
car bon atons, %la%ﬁf’z? F, leg,é*%?%ﬁél“?ﬁ‘n&i@go? Qﬁ}fé%&agﬁg oﬁg%(rgrgr go and
salts thereof. 39. ConpousssersdiidtBotyiicirigh 38, sel ected fromthe
group consist- ipg of 30

N- [ 4- ( 3- oxonor pRol i n- 4-ylipghenN. | - (S) - pyrrol i di ne- 2- car boxan de,

N-[ 4- (3- oxonor phold n-4-yl) phenyl ] - (R) - pyrrol i di ne-2-carboxani de,

N [4-63- oxomor prOIT ™ 4~V ) Rt PR piser oYY i Sl

[ 4- ( 3- oxonor phol -yl ) phenyl ] -4-hydroxypyrrolidine-2-carbox- am de, WO
2004/ 087646 PCTI EP2004/002350 -160 5 10 O N

[ 4- (3- oxonor phol i n-4-yl ) pBdnyr B;%-8y 4, 4- di met hoxypyrrol i di ne-2-

car boxam de, .

N-[ 4- ( 3- oxonor pKoI i n-4-vyl @&QH}"',] - (2R 4R) - 4- met hoxypyrrol i di ne- 2-

car boxgam de, ang isoners S ' g to
o ai m)f 0 corrpriqsi hg 1. I\l-i?’?g?cﬁﬂl g,?iaéﬁ&{ﬁé’lfle whith MR te@6F RidHd?
phenyl )] - 2- N-{[ 4- ( 3- oxonoggbetitited4ondigubstinytet oy MBHR) triffubnomnetkyl,

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

dazin-2-yl, pyrazin-1-yl, azepan-1-yl or
2-azabicyclo[2.2.2]octan-2-y!, each of which is mono-
substituted or disubstituted by carbonyl oxygen,

20 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
Hal isF, Cl, Brorl,
n is0, 10r2,

and isomers and salts thereof.

. 25 38. Compounds according to Claim 37 of the formula I-2a

2
£ R
R*‘G X—Y—T
30 W
[

H
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pyrrolidine-1,2-di carboxam de and/ or pharmaceutically usable

\@ﬁg@%x{& es, salts and stereoi soners thereof chrﬂ;% ):0[,11550
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I'n all ratios, and aspirin. 15 41. Use according to

conprising 1-N-[(4-chl orophda§-)]-2-N

{[ 4- (3-oxonorpholin-4-yl)phenyl]}-(2R 4R)-4-hydroxypyrrolidine-1, 2-
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5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,
NHCOA, NHSO,A, OCH,COOA or OCH,COOH,

R? is H, OH, OA or alky! having 1, 2, 3, 4, 5 or 6 carbon
atoms,
R® is Hor A,
E
( ) is pyrrolidine-1,2-diyl,
W
X is CONH,
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 piperidin-1-yl, pyrrolidin-1-yl, 1H-pyndin-1-yl, mor-
pholin-4-yl, piperazin-1-yl, 1,3-oxazohdin-3-yl, 2H-pyri-
dazin-2-yl, pyrazin-1-yl, azepan-1-yl or 2-azabicyclo-
[2.2.2]octan-2-yi, each of which is monosubstituted or
disubstituted by carbonyl oxygen,

A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
Hal is F, Cl, Brorl,
n is0,1o0r2,

and isomers and salts thereof.

Compounds according to Claim 38, selected from the group consist-
ing of
N-[4-(3-oxomorpholin4-yl)phenyl])-(S)-pyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl}-(R)-pyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-4-hydroxypyrrolidine-2-
carboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyl]-4-hydroxypyrrolidine-2-carbox-
amide,
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N-[4-(3-oxomorpholin-4-yi)phenyl]-(R)-4,4-dimethoxypyrrolidine-2-
carboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-4-methoxypyrrolidine-2-
carboxamide,

and isomers and salts thereof.

Medicament according to Claim 30, comprising 1-N-[(4-chloro-
phenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-hydroxy-
pyrrolidine-1,2-dicarboxamide and/or pharmaceutically usable
derivatives, solvates, salts and sterecisomers thereof, including

mixtures thereof in all ratios, and aspirin.

Use according to Claim 33, comprising 1-N-[(4-chlorophenyl)]-2-N-
{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-
dicarboxamide and/or pharmaceutically usable derivatives, solvates,
salts and stereoisomers thereof, including mixtures thereof in all

ratios, in combination with aspirin.



