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FORMULARIO UNICO DE SOLICITUD DE PATENTE
y PCT
ENTRADA EN FASE NACIONAL

SUPERINTENDENCIA Redicacios » 5099367 DODONONN Falioss 208 On

Trasite 3 GIY PCT-PIEN 278 FAGE WACT 411 PRESENTAC
Depradencia: 2028 DIVISIN B IREWS CREACIOES

@ SOLICITUD DE:
Patente de Invencidn. [ patente de Modelo de Utilidad.

X Capitubo . ] Capttulo 11.

Nombre: MERCK PATENT GMBH
sociedad constituida y existente bajo las
leyes de la Repiblica Federal de Alsmanla IDENTIFICACION
SOLICITANTE c 0 ]
(th)) Dirsccion:  Frankfurter Strasse 250 G NIT
64293 Darmstadt, C.E. O Otro O
Repudblica Federal de Alemania Cual
Domiclle: Darmstadt, Repablica Federal Nimero
de Alemania
Nombre:  EMILIO FERRERO IDENTIFICACION
Direccion: Carrera 4" No, 72-35 cC. NIT O
Telafono: 347 38 11
REPRESENTANTE| - 211 88 50 CE. O oo [l
O APODERADO | i clientga@camyn.com. Cual
Domicllio:  Bogotd, Colombla. Nimero 438019 T.P31.929
1. Christos TSAKLAKIDIS 2. Dieter DORSCH
@ Im Lenggewann 54, Konigaberger Strasse 17A,
69489 Waeinheim, 64372 Ober-Ramstadt,
INVENTOR (ES) Repiiblica Federal de Alemania Replblica Federal de Alemania
(72) 3. Werner MEDERSKI 4. Bertram CEZANNE
Katzeneinbogenweg 1, Bahnsirasse 74,
64873 Zwingenberg, 84546 Morfelden-Walldor,
Republica Federal de Alemania Republica Federal de Alemania
8. Johannea GLEITZ
Lisbigstrasse 26,
84203 Darmstadt,
Repiblica Federal de Alemania

'@ PCT (86)
Solicitud Intemacional No. PCT/EP2004/002350 Fecha: 8 de marzo de 2004
Publicacién Internacional No. WO 2004/0878468 A2 Fecha: 14 de octubre de 2004
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i

Titulo (54)
@ COMPUESTOS DE CARBONILO

@ Claalficacién Internaclonal (51) CO7D 245/32

Prioridad | (33) Pails de Origen (32) Fecha (31) Namero de Solicitud
DE 3 de abril de 2003 103 1§ 377.2
SIX NoL] DE 30 de junio de 200 103 20 295.0
us 2 de julio de 2003 60/483 887

@ Comprobante de pago No.: 05 — 74,089 Fecha: 26 de septiembre de 2005
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Anexos:

Comprobante de pago de la tasa de presentaci6n de la solicitud

[0 comprobante de pago por reivindicacién de prioridad.

O Documento que acredita la existencia y represantacién legal cuando el solicitante sea persona
Juridica.

[0  Poderes, si fuere el caso.

[zl Documento de cesidn del inventor al aolicitante o a su causante.

[0  Declaraciones.

= Copia de |a solicltud intemaclonal. (Resumen, descripclén, reivindicaciones, dibujos)

Traducclén de la solicttud internacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujoe)

n Copia del examen preliminar efectuado por la IPEA.

O  Traduccién del examen preliminar efectuado por la IPEA.

[1  De ser el caso, copia del contrate de acceso. _

[0  De ser el caso, documento que acredite la licencla o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

O De eer el caso, certificado de depdsito del material biolégico.

K]l Atefinal 12012

[ De ser ol caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relaclonadas parcial o totaimente con la Invencldn de esta
sollcitud.

[x] Otros

CTE

9

W ()

12 Solicito la concesién de la patente,

NOMBRE: EMILIO FERRERO

C.C. 438.019 de Usaquén T.P. 31.020
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DOCUMENTOS ANEXOS

1. [X} Publicacion Intemacional WO 2004/087646 A2

Descripclén:
Péginas 115 en e! idioma original
Paginas 141 en espafiol
Reivindicaciones: Nidmero (s) 41
Figuras: Nimero (s) _____

2. (X} Forma PCT/RO/101. PCT Request

3. [] Forma PCT/RO/108. invitation to Correct Defects.

4, [X] Forma PCT/ISA/210. Informe de Busqueda Internacional.

5. [[] Forma PCT/ISAI220. Nofificacion De La Transmisién Del Informe De Blusqueda
Intemacional Y De La Oplnién Escrita De La Administracién Encargada De La Blisqueda
Internacional, O De La Declaracién.

6. [] Forma PCT/1ISA/237. Opinién Escrita De La Administracién Encargada De La Blisqueda
Intemacional.

7. [ Forma PCT/IB/304. Notification Conceming Submission Or Transmittal Of Priority
Document.

8. [] Forma PCT/IB/308. Notification Of The Recoding Of A Change.

Descripcién De Modificacion:

9. [] Forma PCT/IB/308. Notice Informing The Applicant Of The Communication Of The

" intemationai Application To The Designated Offices.

10.[] Forma PCTAB/332. information Conceming Elected Offices Notified Of Their Election.

11.[] Forma PCTNPEA/401. PCT Demand

12.[C] Forma PCT/IPEA/402. Notification Of Receipt Of Demand By Competent Intemational
Preliminary Examining Authority.

13.[_] Forma PCT/IPEA/A08. Written Opinlon.

14.[] Forma PCTNPEAJ416. Notification Of Transmittal Of The Intemational Preliminary
Examination Report.

15.[] Forma PCT/IPEA/409. Informe Del Examen Preliminar Intemacional.

16.[] Traduccion Al Espafiol Del Informe Del Examen Preliminar Intemacional.

17.00 Traduccién Al Espafiol De Los Anexos Presentados Junte Con El Informe Del Examen
Preliminar Intemacional.

18.0J Extracto para la Publicacion.
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DECLARATION QF INVENTORSHIP o]
WITH ASSIGNMENT
Wae, the underaigned Nosatros,
(1)Christos Tsakiaiddls (5) Johannes Gleitz il; Christos Teaklakidis
(2)Dietor Dorech 2) Dieter Dorach
e 1 e e
(4 )Bertram Cezanne
vareci D dgimggey wates
Germany Alemana
meiding ot (1)Im Langgewann 54, . 69469 domiciliados en

Weinhaiy, Ciinsiry; (Z)Kanigsbuger Str.
174, ‘64372 Ober-Ramstadt, Germany; (3)
;:tsenelnbogmug 1, 64673 Zwingenberg,

by these presents declare under ocath io be the
sola and true inventors of the invention titled:

COMPUESTOS DE CARBONILO

and to transfer in Tull property without reservation
or limitation whatsaever all our righta on same to

Marck Patent GmbH
Darmatadt

reskling at

Frankfurter Strasse 250, 64293

Darmstadt, Germany

who may apply for and obtaln its own name the

registration of the comesponding patent In the

Republlc of columbla. hoiding all the corres-
dmg

(1) Im Ia Em ewann 54, 69469
Weinheim, Almnh- ("9 usbarger Str.

174, 64372 Ober-Ramstadt, Alemania; (3)
Htlmalnbogmq 1, 64673 Zwingenberg,
por ol presents documento declaramos bajo jura-

mento ser ios Gnicos y verdadaeros Inventores da la
Invancién thulada:

CARBORYL COMPOURDS

y qua cedemos en plana propledad y ain resarva nl
limitacién alguna tndos nuestros darechos sobre la
misma a

MERCK PATENT GMBH

Darmatadt

domidliiada en

Frankfurter Strasse 250, 64293 Darmstadt,
Alemania

quien podré solicitar y obtener a su nombre el re-
pistro de 1a patente correspondients en Ia Repiibll-
ca de Columbla ejerclendo todos los derachos
que a ello comesponde.

Bnlmstuue 74!?546 Mor— #w %lei?nh.lﬁnimme 74 “S“bm-
t
E%m- 4,,...4;’3 fomastiat)) Dado - i o 28, 61253 Dira Ld fenenia
a los dias del mes de de 20

INVENTORS: INVENTORES:
Christos Tlddnlddlsg Gleltz -
o M
Womer Medersi




File No. 386/2005

| hereby certify, that the above are the true signatures, respectively ac-
knowledged In my presence of

1)
2)
3)
4)
5)

Mr. Christos Tsaklaklidis
Mr. Dieter Dorsch

Mr. Wemner Mederskl

Mr. Bertram Cezanne

Mr. Johannes Gleltz

- all authorised representatives of Merck Patent GmbH -

business address: D-64293 Darmstadt, Frankfurter Strafle 250,
all ldentified by German identity card,

The notary public asked the appeared whether he or any member of his
firm hat acted in the matter which is the subject of this ingtrument, except In
a notarial matter. The appeared denled.

Darmstadt, the 22™ day of Aygust 2005

Rechtsanwalt
as the officlally public
appointed representative of
notary Alexander Pfelffer



Apostille
(Convention de La Haye du 5 octobre 1961)

1. Land: Bundesrepublik Deutschland
Diese offentliche Urkunde

2. mfaﬂgi von mmechtsanwalt
k leuan:genschnﬂ als amtlicls bagrollte Vortratosiad -

'ﬁﬁémﬂa“"ﬁ‘w ladi .......
azem:"wmmf '

_smm !

7. durch den Prisidenten des
8 unerNc.910E2/ - Wﬁn 23'




| .

TRADUCCION OFICIAL No. 10.09/05 preparada por Maria Elvira Martelo, traductora
oficlal aprobada por el Ministerio de Justicia mediante resolucién 2879 de 1989 y
reconocida por el Ministerio de Relaciones Exteriores.

A continuacién se traducen los sellos y legalizaciones de un documento de Casién
escrito en Inglés y espafiol, por el cual:

1. Christos Tsaklakidis

2. Dieter Dorsch

3. Wemer Mederski

4. Bertram Cezanne

5. Johannes Gleliz

Da nacionalidad

Alemana

Domiclllados en (1) Im Langgewann 54, 60489 Waeihelm, Alemania; (2) Konigsberger
Str. 17A, 84372 Ober-Ramstadt, Alemania; (3) Katzeneinbogenweg 1, 84673
Z2wingenberg, Alemania; (4) Bahnstrasse 74, 645468 Morfelden-Walldorf, Alemania; (5)
Liebigstrasse 26, 64293 Darmstadt, Alemania

inveniores de la Invenclén “Compuestos de carbonllo”, ceden los derechos
inherentes a dicha Invencién a MERCK PATENT GMBH, sociedad de Alemania
domiclliada en Frankfurter Strasse 250, 84293 Dammstadt, Alemania y la autorizan
para solicitar la patente cormespondiente en la Rep(bliica de Colombia.

INVENTORES:

(Eirmado) {Fimado)

Christos Tsaklakidis Johannes Gleitz

(Firmado)

Dieter Dorsch

(Firmado)

Wermner Mederski

Fi (o]

Bertram Cezanne
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Expediente No. 386/2005
Por el presente certifico que las anteriores son las firmas genuinas, reconocidas -
respectivamente en mi presencla, de
Sr. Christos Tsaklakidis
Sr. Dieter Dorsch
Sr. Wemer Mederskl
Sr. Bertram Cezanne :
Sr. Johannes Gleltz ' it
Todos representantes autorizados de Merck Patent GmbH —
Direccldn comercial: D-84293 Darmatadt, Frankfurter Strasse 250, todos Identlﬁcados

con documento de identidad alemana. i) : r.: =

El notario publico pregunté a los comparecientes si él o algan mlembro de su fi ljna ha
actuado en el asunto objeto de este instrumento, excepto en un a_suntq notarial. Los
comparecientes negaron. |

Darmstadt, 22 de agosto de 2005

@ N~

W)

(Firma ilegible)
Rechtsanwalt Ulf Linder
Sello de Alexander Pfeifer Como raprasentante i of clalmente
Notario de Darmstad nombrado del notario Alex_:ander Pfglfer

-

Apostilla otorgada en Alemania el 23 de agosto de 2005 bajo el No. 1492/05.

(172" -t -

Es traduccién fiel y completa de la cual se deja copia en esta oficina para su
confrontacién.

Mooz, flod
COLO 09266-841-011-8 DUCCION | . téo—
1A ELVIRA MARTELO

WPCL 9266 - ID 393 Traductora @ Interprete Oficial
inglés - Espoflol - Inglde
SEP 12/05 Res. No. m Min. Justiclo
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Expediente No. 3868/2005
Por el presente certifico que las anterioras son las fimmas genuinas, reconacidas -
respectivamente en mi presencla, de’

Sr. Christos Tsaklakidls
Sr. Dieter Dorach

Sr. Wemer Mederski
Sr. Bertram Cezanne
Sr. Johannes Gieitz
Todos representantes autorizados de Merck Patent GmbH - .
Direccion comercial: D-84293 Darmstadt, Frankfurter Strasse 250, todo’é idéﬂtmcados
con documento de Identidad alemana. S S

El notario piblico preguntd a los comparecientes si él o algin mlem.pro de su:ﬁi;na ha
actuado en el asunto objeto de este instrumento, excepto en un’asunto notarial, Los
comparecientes negaron. |
Darmstadt, 22 de agosto de 2005

h & @ N =

L

-
&
.

(Firma ilegible)

Rechtsanwalt Uif Linder
Sello de Alexander Pfeifer Como  representante; -oficlaimente
Notaric de Darmstad nombrado del notario Aléxander Pfelfer
- - _1 a ' 1

Apostilla otorgada en Alemania el 23 de agosto de 2005 bajo el No. 1492/05.

Es traduccién fisl y completa de la cual se deja copia en esta Gficina para su
confrontacion.

~
COLO 00266-841-011-8 OucCcION 9
MARIA ELVIRA MARTELO

WPCL 9266 - ID 393 Traductora & Interprete Cficial
ingids - Espoliol - Inphés
SEP 12/05 Res. No. 28579 Min. Justicia
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TRADUCCION OFICIAL No. 10822 - * . L T
de un documento escrito en Aleinén, efectusda por Luz Amiaga de  Herber,
resolucion del Ministerio de Justicia 569 del 8 de marzo 1678.-

Traduccién de los sellos y autenticaciones en alemén que aparecen a continuacion

de un documento de Cesi6n, escrito en espafiol'e ihg'lé_g, por medio del cual los
sefiores s )

by e

ﬁ ';.,:..
(1) Christos Tsaklakidis [V
(2) Dieter Dorach g .
(3) Wemer Mederski ST LYY AFTR g - e
(4) Bertram Cazanne .
(5) Johannes Gleitz

de nacionalidad alemana
domicillados en

(1) Im Langgewann 54, 68468 Weinheim, Alemania;

(2) Konigsberger Str. 17A, 64372 Ober-Ramstadt, Alemania;

(3) Katzeneinbogenweg 1, 646873 Zwingenberg, Alemania

(4) Bahnstrasse 74,64546 Morfelden-Walldorf, Alemania; _

(5) Liebigestrasse 26, 64293 Dammstadt, Alemania, s

declaran bajo juramento ser (inicos y verdaderos inventores de la invencién
COMPUESTOS DE CARBONILO

Yy que ceden en piena propiedad y sin reserva ni limitacion ailguna todos sus
derechos sobre la misma a la sociedad MERCK PATENT GMBH, Darmstadt,
domiciliada en Frankfurter Strasse 250, 64283 Darmstadt, Alemania, |a cual podra
solicitar y obtener a su nombre el registro de la patente comespondiente en la
Replblica de Colombia, ejerciendo todos los derechos que a elio corresponde.
Hay cinco firmas ilegibles de los mencionados sefiores.

Sigue certificacion en inglés de las fimas antecedentes por el notario UIf Linder,
representante del notario de Darmstadt, Alexander Pfeiffer el 22 de agosto de
2005, bajo el No. 386 /2005

Aeseiucitn No.5§9 Minjusticia
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APOSTILLE
(Convention de La Haya du 5 octobre 1961)
1. Pais: Republica Federal de Alemania
Este documento publico
2. Ha sido firmado por el abogado UIf Linder ‘
3. Actuando en calidad de suplente del notario de Darmstadt, Alexander Pfeiffer
4. Lleva el sello oficial del notario de Darmstadt, Alexander Pfeiffer

Certificado
5. en Darmstadt 6. el 23 de agosto de 2005
7. por el Presidente de! Tribunal Regionai :
8. bajo el No 910 E 2/ 1492/05
9. Sello 10. Firma
(sello redondo No.3, en tinta —
El Presidente del Tribunal Regional Fdo.: ilegible
de Darmstadt) Wellenreuther

Juez Presidente

ES TRADUCCION FIEL Y COMPLETA, de la cual se deja copia en los archivos de
estas oficinas para su confrontacion.

Bogota, 9 de septiembre de 2005
C 1852

LUZ ARRIAGA DE HERBER
THADULT F INTERPRETE OFICIAL
4 cia

1{
a:isas 36n NC 599 Minkst
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) ﬂ

(19) Woriad Intellectual Property Organization

Intemational Bureau

(43) International Publication Date
14 October 2004 (14,10.2004)

(10) Imternational Publicgtion Number:
WO 2004/087646 A2

(51) International Patent Classlfication’:

n
22)

a9

(0}

Fillng Langnage: Cermun
(26) Publeation Languape: German

Priority Data:

103 15377.2 3 April 2003 (03.04.2003) DE

103 29 295.0 30 Junc 2003 (30.06.2003) DE

60/483,897 2 July 2003 (02.07.2003) US

Co7D
International Application Nember:  PCT/EP2004/002350

Internationsl Fillng Date:
8 March 2004 (08.03.2004)

(71) Applicant (for ali designated Siafar except US): MERCK

(72)
(75)

PATENT GMBH [DE/DE]; Frankfurter Strasse 250, 64293
Darmstadt (DE).

Inventors; and

Iaventors/Applicants (for US only): TSAKLAKIDIS, Chris-
tos [GR/DE]; Im Langgewann 54, 69469 Welnheim (DE).
DORSCH, Distar [DE/DE]; Konigsberpger Stramse 17A,
64372 Ober-Ramstadt (DE). MEDERSK], Werner [DE/DE];
Kntzenslnbogenweg 1, 64673 Zwingenberg (DB). CE-
ZANNE, Bertrum [DE/DE]; Bahnstrasso 74, 64546 Mor-
felden-Walldorf (DE), GLEITZ, Johannes [DE/DE]; Licbig-
strasse 26, 64293 Darmstadt (DE).

(74) Commou Representative: MERCK PATENT GMBH;
FPrankfiyrter Strasse 250, 64293 Darmetadt (DE).

49

Published:
—  without international search report and to be republished

upon racalpf of that report

For two-lstter codss and other abbreviations, refer to the “Guid-
ance Noter on Codes and Abbreviations” appearing al the begin-
ning of each regular texus of the PCT Gazutie.

(34) Title: CARBONYL COMPOUNDS

[2
[ EX
A1 X—Y—T
N
A

0

D—G” 0

(57) Abstract: Novel compounds of the formmula (1),
in which D, E, G, W, X, Y, T, R’ and R? arc as definad
in Patent Claim 1, are Inhibitors of coagulation factor
Xz end can be emplayed for the prophyfmxis and/er
tharapy of thromboembolic disouses and for the
tresdment of tumours.




10

15

20

25

35

WO 2004/087646 PCT/EFP2004/002350

Carbonyl compounds

The invention relatea to compounds of the formula |

in which
R', R?

2
L
R"‘e X—Y—T
W
D— G)§O

are each, Independently of one another, H, =0, Hal, A, ethynyl,
OR?, N(R®)2, NO2, CN, N3, COOR?, CON(R*), {C(R*)2]--Ar,
HC(R*)Jr-Het, {C(R*)z)-cycloalkyl, -OCOR?, NR*COA or
NRSO:A,

R’ and R? together are altsmatively a bicyclically or spirocyclically bonded

R3

3- to 7-membered carbocyclic or heterocycllc ring having from 0
to 3 N, O and/or S atoms,

is H, A, H-CEC-CHj-, CHa-C=C-CHz-, ~CH2-CH(OH)}-CH,OH,
-CHx-CH(OH)-CHzNH;z, -CH-CH(OH)-CHzHet',

{CR*EIn-Ar, -[C(R*)aJ-Het, {C(R"zlr-cycloalkyl,
-{C(R*)2l-COOA or HC(RY)JN(R":,

IsHorA, .

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

fogether 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
0to2 S atoms,

which may contain a double bond,

Is a monocytclic or bicyclic, aromatic carbocyclic or heterocyclic
ring having from O to 4 N, O and/or S atoms which Is unsubsti-
tuted or monosubstituted or polysubstituted by Hal, A, OR®,
N(Rz2, NO2, CN, COOR?® or CON(R®),,

2005 PO3-051
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Ar

Het

-2-

I8 IC(R*}alw, -[C(R*)1NRY, [C(R*2}n0-, [C(R*)a]S- or
-[C(RY)=C(R*)l,

is -{C(R*)CONRUIC(R* ], -[C(R*)INR’CO[C(R )k
-[C(R*INRYC(R Y, -[CR*)IOICR Yo,
-[C(R")2JCO[C(R Yk or HC(R*)IWCOOIC(R -,

Is alkylene, cycloalkylene, Het-diyl or Ar-diyl,

Is a monocyglic or bicyclic, saturated or unsaturated carbocyclic
or heterocyclic ring having from 0 to 4 N, O and/or S atoms .
which Is monosubstituted or disubstituted by =O, =S, =NR®,
=N-CN, =N-NO,, =NOR?, =NCOR®, =NCOOR? or =NOCOR’and
may furthermore be monosubstituted, disubstituted or trisubsti-
tuted by R?, Hal, A, C(R*)2J»-Ar. -[C(R*}al-Het, -{C(R*)2]r-
cycloalkyl, OR?, N(R*)2, NO,, CN, COOR?, CON(R®)z, NR’COA,
NRICON(R®)2, NR*SO2A, COR?, SO:NR? and/or S(O)A,

is unbranched or branched alkyl having 1-10 carbon atoms in
which one or two CHz 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,

Is phenyl, naphthyl or biphenyl, each of which is unsubstituted
or monosubstituted, disubstituted or trisubstituted by Hal, A,
OR®, N(R%j, NO2, CN, COOR?, CON(R®)z, NR*COA,
NRCON(R®), NR*SO,A, COR®, SON(R™:,, S(O)A,
H{C(R*)21-COOR® or -O[C(R*)z-COOR?,

Is phenyl, naphthyl or biphenyl, each of which is unsubstituted
or monosubstituted, disubstituted or trisubstituted by Hal, A,
OR*, N(R*)z2, NO2, CN, COOR*, CON(R*)z, NR*COA,
NR*CON(R*)z, NR*S02A, COR*, SO:N(R*):z, S(O)A,
-[C(R"2}-COOR"* or -O[C(R*);],-COOR"*,

is a monocyclic or bicydlie, saturated, unsaturated or aromatic
heterocyclic ring having from 1 to 4 N, O and/or S atoms which
may be unsubstituted or monosubstituted, disubstituted or
trisubstituted by Hal, A, {C(R*)J.-Ar, {C(RY2)-Het', -[C(R*)a}-
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cycloalkyl, OR?, N(R*s, NR*CON(R®)2, NO3, CN, -[C(R*)2]x-
COOR?, {C(R*);--CON(R*)2, NR*COA, NR*'SOzA, COR?,
SO:NR?, S(O)mA and/or carbany! oxygen,

Het' Is @ monocydlic or bicyclic, seturated, unsaturated or aromatic
heterocyclic ring having from 1 to 4 N, O and/or S atoms which
may be unsubstituted or monosubatituted or disubstituted by
carbonyl oxygen, =S, =N(R*)z, Hal, A, OR*, N(R*), NO,, CN,
COOR*, CON(R*)2, NR*COA, NR'CON(R*), NR*S0,A, COR*,

SO;NR* and/or S(O)nA,
Hal isF, Cl,Brorl,
n Is0, 10r2,
0 Is 1,2 0r3,

and pharmaceutically usable derivatives, solvates, salls and sterecisomenrs
thereof, including mixtures thereof in all ratios.

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

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-Inhiblting properties and can therefore be
employed for combating and preventing thromboembollc diseases, such
as thrombosis, myocardial Infarction, arterlosclerosis, inflammation,
apoplexy, angina pectorls, restenosis after angioplasty and claudicatio
intermittens.

The compounds of the formula | according to the invention may further-
more be inhibitors of the coagulation factors. factor Vlia, factor IXa and
thrombin In the blood coagulation cascade.
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Aromatic amidine derivatives having an antithrombotic action are dis-
closed, for example, in EP 0 540 051 B1, WO 98/28289, WO 00/71508,
WO 00/71511, WO 00/71493, WO 00/71507, WO 00/71509,

WO 00/71512, WO 00/71515 and WO 00/71518. Cyclic guanidines for the
treatment of thromboembolic diseases are described, for example, in

WO 97/08165. Aromatic heterocyclic compounds having a factor Xa inhi-
bitory activity are disclosed, for example, In WO 96/10022. Substituted
N-{{aminoiminomethyl)phenylalkyllazaheterocyclylamides as factor Xa inhi-
bitors are described in WO 96/40679.

Other carboxamide derivatives are disclosed In WO 02/48099 and WO
02/572386, other pyrrolidine derivatives are described in WO 02/100830.

Further heterocyclic derivatives are disciosed in WO 03/045912,

The antithrombotic and anficoagulant effect of the compounds according
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 IXa or throm-
bin.

Factor Xa is one of the proteases Involved In the complex process of blood
coagulation. Factor Xa catalyses the conversion of prothrombin into
thrombin. Thrombin cleaves fibrinogen into fibrin monomers, which, after
crosslinking, make an elementary contribution to thrombus formatlon. Acti-
vation of thrombin may result in the occurmrence of thromboembolic dis-
eases. Howevaer, inhibition of thrombin may Inhibit the fibrin formation
involved in thrombus formation.

The inhibition of thrombin can be measured, for example by the method of
G. F. Cousins et al. In Circulation 1998, 94, 1705-1712.

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

PCTEP2000002380 — 2
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The compounds of the formula | according to the Invention and salts
thereof engage in the blood coagulation process by inhibiting factor Xa and
thus inhibit the formation of thrombusas.

The Inhibition of factor Xa by the compounds according to the Invention
and the measurement of the anticoagulant and antithrombotic activity can
be determined by conventional In-vitro or in-vivo methods. A sultable
maethod is described, for example, by J. Hauptmann et al. in Thrombos/s
and Haemostasis 1990, 63, 220-223,

The Inhibltion of factor Xa can be measured, for example by the method of
T. Hara et al. in Thromb. Haemostas. 1994, 71, 314-319.

Coagulation factor Vlla inltiates the exirinsic part of the coagulation cas-
cade after binding to tissue factor and contributes to the activation of factor
X to glve factor Xa. Inhibltion of factor Vlla thus prevents the formation of
factor Xa and thus subsequent thrombin formation.

The inhibitlon of factor Vlla by the compounds according to the invention
and the measuremant of the anticoagulant and antithrombotic activity can
be determined by conventional in-vitro or in-vivo methods. A conventional
method for the measurement of the Inhibition of factor Vila is described,
for example, by H. F. Ronning et al. In Thrombosis Research 1986, 84,

73-81.

Coagulatlon factor 1Xa Is generated In the intrinsic coagulation cascade
and Is likewise involved in the activation of factor X to give factor Xa. Inhi-
bition of factor IXa can therefore prevent the formation of factor Xa In a
differant way.

The inhibitlon of factor 1Xa by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
be determined by conventional In-vitro or In-vivo methods. A sultable

i ]
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method is described, for example, by J. Chang et al. In Journal of Biologi-
cal Chemisiry 1898, 273, 12089-12094.

The compounds according to the invention may furthermore be used for
the treatment of tumours, tumour diseases and/or tumour metastasas.

A correlation between tissue factor TF / factor Vlla and the development of
various types of cancer has been indicated by T.Taniguchi and
N.R.Lemoine in Biomed. Health Res. (2000), 41 (Molecular Pathogenesis
of Pancreatlc Cancer), 57-59.

The publications listed below describe an antitumoural action of TF-VIl and
factor Xa inhibitors of various types of tumour:

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

E.G. Fischer et al. In J. Clin. Invest. 104: 1213-1221 (1899);

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.

The compounds of the formula | can be employed as medicament active
ingredlents In human and veterinary medicine, in particular for the treat-
ment and prevention of thromboembollc diseases, such as thrombosis,
myocardial infarction, arterlosclerosis, inflammation, apoplexy, angina
pectoris, restenosis after angloplasty, claudicatio intermittens, venous
thrombosis, puimonary embollsm, arterial thrombosis, myocardial ischae-
mia, unstable angina and strokes based on thrombosis.

The compounds according to the invention are also employed for the
treatment or prophylaxis of atherosclerotlc diseases, such as coronary
arterial diseass, cerebral arterial disease or peripheral arterial disease.
The compounds are also employed In combination with other thrombolytic
agents in myocardlal Infarction, furthermore for prophylaxis for reocclusion
after thrombolysis, percutaneous transluminal angloplasty (PTCA) and
coronary bypass operations.
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The compounds according to the invention are furthermore used for the
prevention of rethrombosis in microsurgery, furthermore as anticoagulants
In connection with artificial organs or in haemodialysis.

The compounds are furthermore used In the cleaning of catheters and
medical aids In patients /n vivo, or as anticoagulants for the preservation of
blood, plasma and other blood products in vifro. The compounds acconding
to the invention are furthermore used for diseases in which blood coagula-
tion makes a cruclal contribution toward the course of the disease or repre-
sents a source of secondary pathology, such as, for example, in cancer,
including metastasis, inflammatory diseases, including arthritis, and
diabetes.

The compounds according to the invention are furthermore used for the
treatment of migraine (F.Morales-Asin et al., Headache, 40, 2000, 45-47).

In the treatment of the diseases describad, the compounds according to
the invention are also employed In combination with other thrombolytically
active compounds, such as, for example, with the "tlssue plasminogen
activator” t-PA, modifled t-PA, streptokinase or urokinase, The compounds
according to the Invention are administered either at the same time as or
before or after the other substances mentioned.

Particular preference Is given to simultaneous administration with aspirin in
arder to prevent recurrence of the clot formation.

The compounds according to the invention are also used in combination
with blood platelet glycoprotein receptor (Ilb/itia) antagonists, which inhibit
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 |
according to Claims 1-16 and pharmaceutically usable derivatives, sol-
vates, salts and stereoisomers theraof, characterised in that
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a) for the preparation of compounds of the formula | in which
W is N and
G is NH,

a compound of the formula |l

Ex

R1—€ X—~Y—T
w
|

H
in which
R! R% E, X, Y and T are as defined In Claim 1,
and Wis N,

is reacted with a compound of the formula i
D-N=C=0 1]

In which
D Is as defined in Claim 1,

or

b) for the preparation of compounds of the formula ! in which
X Is -[CRYZ.CONRC(R" 2]

a compound of the formula IV
HNR*{C(R*)ax-Y-T v

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

PCT/EP2004/002350 .~ V
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is reacted with a compound of the formula V

E R?
R’-é §—:cm*mn~cm-

v \'4
p—6"N0

in which
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 Clalm 1,

or

c) forthe preparation of compounds of the formula | in which W is N,

a compound of the formula I
E R2
R'-é X—Y—T
VIV I
H
In which
R R E, X, Y and T are as deflned In Claim 1,
and Wis N,

Is reacted with a compound of the formula VI

D-G-CO-L Vi

in which D and G are as defined In Claim 1, and

i
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L is Cl, Br, | or a free or reactively functionally modified OH group,

and/or
a base or acid of the formula | is converted Into one of its salts.

The invention also relates to the optically active forms (sterecisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term "solvates of the compounds” Is taken
to mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. Solvates are, for example,
mono- or dihydrates or alcoholates.

The tarm “pharmaceutically usable derivatives” is taken to mean, for
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
or oligopeptides and which are rapidly cleaved in the organism to form the
active compounds according to the invention.

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

The inventlon also relates to mixturas 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.

These are particularly preferably mixtures of stereoisomeric compounds.

The invention also relates to pyrrolidinecarboxylic acid derivatives selected
from the group consisting of

—"

PCT/EP2004/002350 £~
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1-N-[(4-chlorophenyl)]-2-N-{(1"-methyl-[1,4bipiperidinyl-4-yi)]-
(2R .4R)-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-{{4-chiorophenyi)}-2-N-{(3,4,5,6-tetrahydro-2H-[1,4"]bipyridinyl-4-
y)H2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-[(3,4,5,6-tetrahydro-2H-{1,4']bipyridinyl-4-
v>-(2R,4R)4-athoxypymulidine-1,2-dicarboxamide,
N-(4-chlorophenyl)}-(2R,4R)-4-hydroxy-2-(4-pyridin-4-ylpiperazine-1-
carbonyl)pymolidine-1-carboxamide,
N-(4-chlorophenyl}-(2R,4R)-4-hydroxy-2-{4-(2-methoxyphenyl)-

" piperazine-1-carbonyi]pymolidine-1-carboxamide,

N-{4-chlorophenyl)-(2R 4R)-2-[4-(4-flucrophenyl)plperazine-1-car-
bonyl]-4-hydroxypymolidine-1-carboxamide,
N-(4-chlorophenyl}<{2R,4R)}-4-hydroxy-2-[4-hydroxy-4-(4-methoxy-
phenyl)piperidine-1-carbonyi]pymolidine-1-carboxamide,
N-(4-chlorophenyl}-(2R 4R)4-hydroxy-2-(4-pyridin-2-yipiperazine-1-
carbonyl)pyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-2-[4-(4-ethylpiperazin-1-yl)piperidine-1-
carbonyf]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chlorophenyl}-(2R 4R)-2-{4-(4,6-dimethylpyrimidin-2-yl)-
piperazine-1-carbonyf]-4-hydroxypyrrolidine-1-carboxamide,
N-(4-chlorophenyi}-(2R,4R)-4-hydroxy-2-[4-(1-methylpiperidin-4-yi)-
piperazine-1-carbonyl]pymolidine-1-carboxamide;
1-N-{(4-chlorophenyl)]-2-N-{[2-(2-dimethylaminoethoxy)-4-morpholin-
4-yiphenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{(2-ethoxy-4-morpholin-4-ylphenyi)]-
(2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-[(4-morpholin-4-yi-2-propoxyphenyl)]-
(2R, 4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

and pharmaceutically usable derivatives, solvates, salts and sterecisomers
thereof, including mixtures thereof in all ratios.
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The invention also relates to cyclopentanecarboxylic acid derivatives
salectad from the group consisting of

N-{4-(3-oxomorpholin-4-yi)phenyl]-(rac)-2-[3-(4-chlorophenyl)-
ureido]cyciopantanecarboxamide,
N-[3-methyl-4-(3-oxomorpholin-4-y)phenyl]-(rac)-2-[3-(4-chloro-
phenyl)ureldojcyclopentanecarboxamide,
and pharmaceutically usable derlvatives, solvates, salts and sterecisomers
thereof, including mixtures thereof In all ratios.

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

Above and below, the radicals or parameters D, E, G, W, X, Y, T, R' and
R? are as defined under the formula |, unless expressly stated otherwise.

A is alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5, 6, 7, B,
9 or 10 carbon atoms. A Is preferably methyl, furthermore ethyl, propyl, iso-
propyl, butyl, Isobutyl, sec-butyl or tart-butyl, furthermors also pentyl, 1-, 2-
or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethyipropyl, 1-ethylpropyl, hexyi, 1-,
2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dImethylbutyl, 1-
or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or
1,2,2-trimethylpropyl, furthermore preferably, for axample, trifluoromethyl.
A is very particularly preferably alkyl having 1, 2, 3, 4, 5 or 8 carbon atoms,
preferably methyl, ethy}, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-
butyl, pentyl, hexyi, triflucromethyl, pentafluoroethyi or 1,1,1-trifluorosthyl.

Cycloalkyl Is preferably cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or

cycloheptyl.
Alkylens is preferably methylene, ethylene, propylens, butylene, pentylene
or hexylene, furthermore branched alkylene.

S
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R' and R? are each, independently of one another, preferably for example,
H, =0, COOR®, OH, OA, NHz, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
N3, sthynyl, vinyl, allyloxy, NHCOA, NHSOA, OCH,COOA or OCH2COOH.

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, N3, sthynyl, vinyl, allyloxy,
-OCOR?, such as, for example, methylcarbonyloxy, NHCOA, such as, for
example, acetamino, or NHSQ2A, such as, for example, methylsulfonyl-
amino; OCH2COOA, such as, for example, OCH,COOCHj; or
OCH.COOH.

R? s 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,

R1

is H, =0, COOR?, OH, OA, NH_, alkyl having 1, 2, 3, 4, 5 or 6

carbon atoms, Ns, ethynyl, vinyl, allyloxy, -OCOR?®, NHCOA, NHSO:A,
H-CEC-CHz-, CH3-C5C-CHz-O-, -O-CH2-CH(OH)-CHZOH, -O-CHz-CH(OH)-
CHaNHa, -O-CH2-CH(OH)-CHzHet', OCH,COOCH; or OCH.COOH:

R2
Het'

is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 8 carbon atoms;
is a saturated 3-8-membered heterocyclic ring having from 1 to

3 N and/or O atoms, which may be unsubstituted or monosubstituted or
disubstituted by carbonyl oxygen, Hal, A, OH, NH2, NO2, CN, COOA or

CONH..

in another preferred embodiment,

is ethynyl, vinyl, allyloxy, CHs-C=C-CHz-O-, -O-CH2-CH(OH)-
CH20H, -O-CHz-CH(OH)-CH2NH_, -0-CH2-CH(OH)-CHHet',
OCH2COOCH3 or OCH,COOH,

is H, Aor OH,

Is a saturated 3-6-membered heterocyclic ring having from 1 to 3 N
and/or O atoms, which may be unsubstituted or monosubstituted
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or disubstituted by carbonyl oxygen, Hal, A, OH, NH,, NO3, CN,
COOA or CONH..

In a further preferred embodiment,’

R' s ethynyl, vinyl, allyloxy, CH3-CEC-CHz-O-, -O-CH2-CH(OH)-
CH20H, -O-CH2-CH(OH)}-CHaNH,, -O-CHz-CH(OH)-CHzHet',
OCH2CO0CH; or OCH,COOH,

R®* isH,AorOH,

Het' Is a saturated 3-8-membered heterocydic ring having from 1o 3N
and/or O atoms, which may be unsubstituted or monosubstituted
or disubstituted by carbonyl oxygen.

Het' in this connection is very particularly preferably pymolidine, piperidine

or oxazolidine, each of which Is unsubstituted or monosubstituted by car-

bonyl oxygen.

R' and R? together are altsmatively a 3- to 6-membered carbocyclic or
heterocyclic ring having from 0 to 3 N, O and/or S atoms which Is spiro-
cyclically or bicyclically bonded (fused) to the

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

heterocyeclic ring here Is, for example, phenyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, pyridyl, imidazolyl, piperidinyl or 1,3-dioxolanyl.

R' and R? together are in particular a 3- to 8-membered carbocydlic ring
which is spirocyelically bonded to the

E
( ) ring system. The 3- to 8-membered carbocyclic ring
W
here is preferably cyclopropyl, cyclobutyl, cyclopentyi or cyclohexyl.

R? Is preferably H or A, furthermore also phenyl, benzyl or [C(R*)2].COOA,
such as, for example, CH2COOCH;.
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R* Is preferably H or A, very particularly preferably H.

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

-COA (acyl) is preferably acetyl, propionyl, furthermore aiso butyryl, pen-
tanoyl, hexanoyl or, for example, benzoyl.

Hal is preferably F, Cl or Br, but altematively .

Ar Is, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m-
or p-propyiphenyl, o-, m- or p-lsopropyiphenyl, o-, m- or p-tert-butyiphenyl,
o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-aminophenyl,
o-, m- or p-(N-methylamino)phenyl, o-, m- or p-{N-methylaminocarbonyi)-
phenyl, o-, m- or p-acetamidophenyl, 0-, m- or p-methoxyphenyl, o-, m- or
p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m- or p-(N,N-di~
methylamino)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-bromophanyl, o-, m- or p-chlorophenyl, o-, m-
or p-{methyisulfonamido)phenyl, o-, m- or p-(methyisulfonyl)phenyl, o-, m-
or p-phenoxyphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di-
fluorophenyl, 2,3-, 2,4-, 2,5, 2,8, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-,
2.5-, 2,6-, 3,4- or 3,5-dlbromophenyl, 2,4- or 2,5-dInitrophenyl, 2,5- or 3,4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
chloro-, 2-amino-4-chioro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,
2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,8-, 2,4,6- or 3,4,5-trichlorophenyl, 2.4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, plodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chiorophenyl, 2-fluoro-4-bromophenyl,
2,5-difluoro-4-bromophenyl, 3-bromo-8-methoxyphenyl, 3-chloro-6-
methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl,
3-amino-6-methyiphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-
chlorophenyl.

©
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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, phenyl which is unsubstituted or
monosubstituted or disubstituted by Hal, A, OA, phenoxy, SO2A, SO2NH;,
COOR? or CN, such as, for example, phanyl, 2-methyisulfonylphenyl,
2-aminosulfonylphenyl, phenoxyphenyl, 2-, 3- or 4-chiorophenyl, 3,4-
dichlorophenyl, 4-methyiphenyi, 4;bromphenyl. 3-fluoro-4-methoxyphenyi,
4-trifluoromethoxyphenyl, 4-ethoxyphenyl, 2-methoxyphenyl, 3-cyano-
phenyl, 4-ethoxycarbonylphenyl, methoxycarbonylphenyl, carboxyphenyl
or aminocarbonyiphenyl.

Ar Is very particularly preferably unsubstituted phenyl, 4-chlorophenyl or
2-methylsuifonyiphenyl.

G Is particularly preferably (CHz),, (CH2)yNH-, -CH=CH- or
-CH=CH-CH=CH-.

X is particularly preferably -CONH- or -CON{CH2COOA)-.

Y is preferably cycloalkylene, Het-diyl or Ar-diyl, pariicularly preferably 1,4-
phenylene which is unsubstituted or monosubstituted or disubstituted by A,
OA, Cl, F, COOCH3, COOH, phenoxy or aminocarbonyl, furthermore also
pyridinediyl, preferably pyridine-2,5-diyl, piperidinediy or cyclohexylene.

Y is in particular pyridinediyl, piperidinediyl, cyclohexylene, or phenylene
which Is unsubstituted or monosubstituted or disubstituted by A, OA, CI, F,
COOCH;, COOH, phenoxy or aminocarbonyl.

Het is, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrolyl, 1-, 2-,
4- or 5-imidazolyi, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or
5-isoxazoiyl, 2-, 4- or §-thlazolyl, 3-, 4- or 5-isothlazolyl, 2-, 3- or 4-pyridvi,
2-, 4-, 5- or B-pyrimidinyl, furthermore preferably 1,2,3-triazo}-1-, -4- or -5-
yl, 1,2.4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadlazol-4- or -5-yl,
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1,2.4-oxadiazol-3- or -5-yl, 1,3,4-thiadlazol-2- or -5-yl, 1,2,4-thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-,
5-, 6- or 7-indolyl, 4- or 5-Isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-,
5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 8- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or
7-benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benz-
isothiazolyl, 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-, 8-, 7- or 8-cinno-
linyl, 2-, 4-, 5-, 6, 7- or 8-quinazolinyi, 5- or 8-quinoxalinyl, 2-, 3-, 5-, 8-, 7-
or 8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzodioxol-5-yl,
1,4-benzodioxane-8-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benz-
oxadiazol-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-yi,
tetrahydro-2- or -3-thlenyl, 2,3-dlhydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-
dihydro-1-, -2-, -3-, -4- or -5-pymolyl, 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 -8-pyridyl, 1-, 2-, 3- or 4-plperidinyl, 2-, 3- or
4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxaneyl, 1,3-dioxane-
2-, 4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or
-5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, 4-, -5-,
-8-, -7- or -8-quinolyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, 4-, -5-, -8-, -7- or -8-
Isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-3,4-dihydro-2H-benzo-1,4-oxazinyl,
furthermore preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxy-
phenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4{(dlfluoro-
methylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or -8-yl, 2,3-(2-oxo-
methylenedioxy)phenyl or alternatively 3,4-dihydro-2H-1,5-benzodioxepin-
6- or -7-yl, furthermore preferably 2,3-dihydrobenzofuranyl or 2,3-dihydro-
2-oxofuranyl.
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Het' is preferably, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or
3-pymrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thlazolyl, 3-, 4- or 5-isothlazolyl,
2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyi, furthermore preferably 1,2,3-
triazol-1-, 4- or -5-y1, 1,2 4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-y1, 1,3,4-thladiazol-2- or -5-yl,
1,2,4-thiadlazol-3- or -5-y1, 1,2,3-thladlazol-4- or -5-yl, 3- or 4-pyridazinyl,
pyrazinyl, 1-, 2-, 3-, 4, 5, 6- or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or
5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or
7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazoiyl, 2-, 4-, 5-, 8- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 8- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-
oxadiazolyl, 2-, 3, 4-, 5-, 6-, 7- or 8~quinolyl, 1-, 3-, 4, 5-, 6-, 7- or 8-is0-
quino, 3-, 4-, 5-, 8-, 7- or 8-clnnollnyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl,
5- or 6-quinoxalinyl, 2-, 3-, 5-, 8-, 7- or 8-2H-benzo-1,4-oxazinyl, further-
more preferably 1,3-benzodioxol-5-Vi, 1,4-benzodioxane-6-yl, 2,1,3-benzo-
thiadiazol-4- or -5-y or 2,1,3-benzoxadlazol-5-yi.

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-yi,
tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-
dihydro-1-, -2-, -3-, -4- or -5-pyrrolyi, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-,
-2- or -4-imidazolyi, 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-, -6- or -6-pyridyi, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxaneyl, 1,3-dloxane-
2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or
-5-pyrimidinyl, 1-, 2- or 3-piperazinyi, 1,2,3,4-tetrahydro-1-, -2-, -3-, 4-, -5-,
-6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, 4-, -6-, -6~, -7- or -8-
isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-3,4-dihydro-2H-benzo-1,4-0xazinyl,
furthermore preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxy-
phenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoro-
methylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or -6-yl, 2,3-(2-oxo-
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methylenedioxy)phenyl or altematively 3,4-dihydro-2H-1,5-benzodioxepin-
6- or -7-yl, furthermore preferably 2,3-dihydrobenzofuranyl or 2,3-dihydro-
2-oxofuranyl.

T is preferably a monocyclic or bicyclic, saturated or unsaturated hetero-
cyclic ring having 1 to 2 N and/or O atoms which is monosubstituted or
disubstituted by =0, =S, =NR?, =N-CN, =N-NO3, =NOR?, =NCOR?,
=NCOOR? or =NOCOR?and may furthermore be monosubstituted or
disubstituted by Hal, A or OA.

In a further embodiment, T Is preferably, for example, 2-iminoplperidin-1-yi,
2-iminopyrrolidin-1-yi, 24mino-1H-pyridin-1-yl, 3-iminomorpholin-4-yi,
4-imino-1H-pyridin-1-yl, 2,6-diiminopiperidin-1-yl, 2-Iminopiperazin-1-yi,
2,6-dliminopiperazin-1-y1, 2,5<diiminopyrrolidin-1-yl, 2-imino-1,3-oxazolidin-
3-yl, 3-imino-2H-pyridazin-2-yl, 2-iminoazepan-1-yl, 2-hydroxy-6-
Iminopiperazin-1-yl or 2-methoxy-8-Iminopiperazin-1-yi.

T is, in particular, a monocyclic, saturated or unsaturated heterocyclic ring
having 1 to 2 N and/or O atoms which Is monosubstituted or disubstituted
by =0, =S or =NH and may furthermore be monosubstituted or disubstitu-
ted by Hal, A and/or OA.

T is particularly preferably piperidin-1-yl, pyrrolidin-1-yl, pyridin-1-yl, mor-

. pholin-4-yl, plperazin-1-yi, 1,3-oxazolidin-3-yl, pyridazin-2-yl, pyrazin-1-yl,

azepan-1-yl, 2-azabicyclof2.2.2]octan-2-yl, imidazolidinyl, thiazolyl or 1,4-
oxazepanyl, each of which Is monosubstituted or disubstituted by =O or
=NH and where the radicals may also be monosubstituted or disubstituted
by Hal, A and/or OA;

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

T Is furthermore preferably also 2-ox0-3-methoxy-1H-pyridin-1-yl.
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D is preferably phenyi, thlenyl, pyridyl, furyl, thiazolyl, pyrroiy! or imidazoiyl,
each of which is monosubstituted or disubstituted by Hal, particularly
preferably phenyl, pyridyl, thienyl, furyl or imidazoly), each of which Is
maonosubstituted or disubstituted by Hal.

E
The radical ( ) is preferably pymolidine-1,2-diyl, piperidine-1,2-
w

diyl, piperidine-1,3-diyl, oxazolidine-3,4- or -3,5-dlyl, thiazolidine-3,4-diyl,
2,5-dihydro-1H-pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazinane-3,4-
diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or azetidine-1,2-diyl.

The compounds of the formula | can have one or more centres of chirallty
and can therefore occur In varlous sterecisomeric forms. The formuia |
covers all these forms.

Accordingly, the invention relates, In particular, to compounds of the for-
mula | in which at east one of the said radicals has one of the preferred
meanings Indicated above. Some preferred groups of compounds can be
axpressed by the following sub-formulae la to Iw, which conform to the
formula | and In which the radicals not designated in greater detail are as
defined under the formula 1, but in which

Inla D is a monocyclic or bicyclic, aromatic carbocydlic or
heterocyclic ring having from 0 to 4 N, O and/or S atoms
which is unsubstituted or monosubstituted or disubsti-

tuted by Hal;

inlb D Is phanyl, pyridyl, thleny, furyl or imidazolyl, each of
which Is monosubstituted or disubstituted by Hal;

PCT/EP2004/002350 07:()
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in lc R'.R? are each, independently of one another, H, =0, COOR?,

inld G

inif X
inlg Y
Inith

inll T
inij T

OH, OA, NHz, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, N3, ethynyl, vinyl, allyloxy, NHCOA, NHSO2A,
OCH,;COOA or OCHCOOH;

is (CHan, (CHz)uNH-, -CH=CH- or -CH=CH-CH=CH-;
is {C(R")ICONRIC(R)2lr-;

is <CONH- or -CON(CH,COOA}-;

is cycloalkylene, Het-diyl or Ar-diyl;

is pyridinediyl, piperidinediyl, cyciohexylene, or 1,4-
phenylene which is unsubstituted or monosubstituted or
disubstituted by A, OA, Cl, F, COOCHs, COOH,
phenoxy or aminocarbonyl;

is a 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
monosubstittited or disubstituted by Hal, A and/or OA;

Is piperidin-1-y1, pymolidin-1-yi, pyridin-1-yl, morpholin-4-
yl, plperazin-1-yl, 1,3-oxazolidin-3-yi, pyridazin-2-yl,
pyrazin-1-yl, azepan-1-yl, 2-azabicyclo[2.2.2]octan-2-yi,
imidazolidinyl, thlazolyl or 1,4-oxazepanyl, each of which
is monosubstituted or disubstituted by =O or =NH and
where the radicals may also be monosubstituted or
disubstituted by Hal, A and/or OA;
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Ar Is phenyl which Is unsubstituted or monosubstituted or
disubstituted by Hal, A, OA, SOzA, COOR?, SOzNH;,
CN, COOA, COOH or phenoxy;

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

R', R? are each, independently of one another, H, =0, COOR®,
OH, OA, NHa, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, N3, ethynyl, vinyi, allyloxy, NHCOA, NHSOzA,
OCH2COOA or OCH2COOH,

R'and R? together are altamatively a spirocydlically bonded
3- to 6-membered carbocyclic ring,

R®  IsH, A, phenyl, benzyl or [C(R*),]\COOA,

R* isHorA,

W ia 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 0 to
2 O and/or from0to 2 S atoms,
which may contain a double bond,

G is (CH2)s, (CH2),NH-, -CH=CH- or -CH=CH-CH=CH-,

I8 -[C(R*)2]\CONRMC(R* )z,

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

Ar is phenyl which is unsubstituted or monosubstituted or
disubstituted by Hal, A, OA, SO2A, COOR?, SO,NH;,
CN, COOA, COOH or phenoxy,

T isa monocycllc.- saturated or unsaturated heterocyclic
ring having 1 to 2 N and/or O atoms which Is monosub-
stituted or disubstituted by =O, =8 or =NH and may be
monosubstituted or disubstituted by Hal, A and/or OA,

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

Hal is F, Cl, Bror],

n Is0,10r2;

D is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of
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, N3, ethynyi, vinyl, allyloxy, NHCOA, NHSO,A,
OCH,COOA or OCH,COOH,

R'and R? together are altematively & spirocyclically bonded
3- to 8-membered carbocyclic ring,

R®  isH, AorCH;COOA,

R'* I1sHorA,

W  is N, CR®or an sp%“hybridised carbon atom,

E together with W Is a 3- to 7-membered saturated carbo-

cyclilc or heterocyclic ring having from 0 to 3 N, from 0 to

2 O and/or from 0 to 2 S atoms,

which may contain a double bond,

is (CHz), (CHz)xNH-, -CH=CH- or -CH=CH-CH=CH-,

X Is -CONH- or ~CON{CH.COOQA)-,

Y Is pyridinediyl, piperidinediyl, cyclohexylene, or
phenylene which is unsubstituted or monosubstituted or
disubstituted by A, OA, Cl, F, COOCHj, COOH,
phenoxy or aminocarbonyl,

T is piperidin-1-yi, pymolidin-1-yi, pyridin-1-yl, morpholin-4-
¥, piperazin-1-yl, 1,3-oxazolldin-3-yl, pyridazin-2-yl,
pyrazin-1-yl, azepan-1-yl, 2-azablcyclo[2.2.2]octan-2-yl,
imidazolidinyl, thiazolyl or 1,4-oxazepanyl, each of which
is monosubstituted or disubstituted by =O or =NH and

@
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where the radicals may also 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,
is F, Cl, Brorl,

is0,10r2;

is phenyl, pyridyl or thienyl, each of which Is
monosubstituted or disubstituted by Hal,

is H, =0, COOR?, OH, OA, NH, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,
-OCOR®, NHCOA or NHSOA,

Is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,

R'and R? together are altematively a spirocydiically bonded

X ®

3- to 6-membered carbocyclic ring,
Is HorA,
IsHorA,

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

3.4- or 3,5-dlyl, thiazolidine-3,4-dlyl, 2,5-dihydro-1H-
pymole-1,5-dlyl, 1,3-dloxolane-4,5-diyl, 1,3-oxazinane-
3.4-diyl, plperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

Is (CH2)y or (CHz)nNH-,

is CONH,

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

is piperidin-1-yi, pyrrolidin-1-yl, 1H-pyridin-1-yl, mor-
pholin-4-yl, piperazin-1-yl, 1,3-oxazolldin-3-yl, 2H-pyri-

/i
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dazin-2-yl, pyrazin-1-yi, azepan-1-yl or 2-azablcyclo-
[2.2.2]Joctan-2-yl, each of which is monosubstituted or
disubstituted by carbonyl oxygen,

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

la0,1or2,

is phenyl, pyridy! or thienyl, each of which is
monosubstituted or disubstituted by Hal,

is H, =0, COOR?, OH, OA, NHz, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, Ny, ethynyl, vinyi, allyloxy,
-OCOR®, NHCOA or NHSOA,

Is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,

R'and R? fogether are altematively a spirocyclically bonded

< X @

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

is pymolidine-1,2-diyl, piperidine-1,2-dlyl, oxazolidine-

3.4- or 3,5-diyl, thiazolidine-3,4-diyl, 2,5-dihydro-1H-
pyrrole-1,5-diyl, 1,3-dioxolane-4,5-dlyl, 1,3-oxazinane-
3.4-diyl, plperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

is (CH2)x or (CHz)nNH-,

is CONH,

is 1,3- or 1,4-phenylene which Is unsubstituted or mono-
substituted or disubstituted by methyl, trifluoromethyl,
ethyl, propyl, Clor F,
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is morpholin-4-yl which Is monosubstituted or disubsti-
tuted by carbonyl oxygen,

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

is0,10r2,

is JC(R*)J.CONR[C(R*}a)e- or {C(R*)2].COIC(R )2k~;
Is CONH or COCHj,

is phenvl, pyridyl or thienyl, each of which [s
monosubstituted or disubstituted by Hal,

is H, =0, COOR?, OH, OA, NHa, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,
-OCOR?, NHCOA or NHSO:A,

is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 8 car-
bon atoms,

R'and R? together are altematively a spirocyclically bonded

X @

3- to 8-membered carbocyclic ring,
lsHorA,
IsHorA,

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

3.4- or 3,5-diyl, thiazolidine-3,4-diyl, 2,5-dlhydro-1H-
pyrrole-1,5-diyl, 1,3-dioxolane-4,5-dlyi, 1,3-oxazinane-
3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

is (CH2), or (CH2),NH-~,

is CONH or COCHa,

v
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Is 1,3- or 1,4-phenylene which Is unsubstituted or mono-
substituted or disubstituted by methyl, triflucromethyi,
ethyl, propyi, Cl or F,

is morpholin-4-yl which Is monosubstituted or disubsti-
tuted by carbony! oxygen,

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,

Is0,1o0r2,

is a monaocydlic or bicyclic, aromatic carbocyclic or
heterocyelic ring having from 0 to 4 N, O and/or S atoms
which is unsubstituted or monosubstituted or disubsti-
tuted by Hal,

are each, independently of ane another, H, =0, COOR?,
OH, OA, NH_, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, Ny, ethynyl, viny, allyloxy, -OCOR®, NHCOA or
NHSO:A,

R'and R?* together are altematively a spirocyclically bonded

X

3- to 6-membered carbocyclic ring,

isHorA,

is HorA,

is N, CR? or an spZ-hybridised carbon atom,

together with W is a 3- to 7-membered saturated carbo-
cyclic or heterocyclic ring having from 0 to 3 N, from 0 to
2 O and/or from 0 to 2 S atoms,

which may contain a double bond,

is (CHa), or (CHz)nNH-,

is -[C(R*)21.CONR[C(R*:]r- or -IC(R*)2ICOIC(R "))k
Is Ar-diyl,
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Is phenyl which Is unsubstituted or monosubstlituted or
disubstituted by Hal, A, OA, SO2A, COOR?, SO:NH; or
CN,

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

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

is0,10r2,

is phenyl, pyridyl or thienyl, each of which is
monosubstituted or disubstliuted by Hal,

is H, =0, COOR®, OH, OA, NHy, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,
-OCOR?, NHCOA, NHSO,A, CH3-C=C-CHz-O-,
-O-CHz-CH(OH)-CH20H, -O-CH,-CH(OH)-CHzNH; or
-O-CHz-CH(OH)-CHzHet',

Is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 8 car-
bon atoms,

R'and R?> together are altematively a spirocyclically bonded

Rl
R4

()

w

x

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

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

3,4- or 3,5-dIyl, thiazolidine-3,4-diyl, 2,5-dihydro-1H-
pyrrole-1,5-dlyl, 1,3-dloxolane-4,5-diyl, 1,3-oxazinane-
3,4-dlyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

is (CHz)y or (CHz)uNH-,

is CONH or COCH_,

7%
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is 1,3- or 1,4-phenylene which Is unsubstituted or mono-
substituted or disubstituted by methyl, triflucromethyl,
ethyl, propyl, Cl or F,

Is morpholin-4-y1 which Is monosubstituted or disubstitu-
ted by carbonyl oxygen,

Is a saturatad 3-8-membered heterocyclic ing 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, NHz, NO2, CN, COOA or CONH,,

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

Is0,1o0r2;

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

s H, =0, COOR®, OH, OA, NH;, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, Ns, ethynyl, vinyl, allyloxy,
-OCOR3, NHCOA, NHSO:A, H-C=C-CHy-, CH3-C=C-
CHz-O-, -O-CH2-CH(OH)-CH20H,
-0-CH2-CH{OH)-CHaNH2 or -O-CH2-CH{OH)-CHzHet',
is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,

R! and R? together are aternatively a spirocyclically bonded

R3
R*

()

W

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

Is pymolidine-1,2-dlyl, plperidine-1,2-diyl, oxazolidine-

3,4- or 3,5-dy\, thiazolidine-3,4-diyl, 2,5-dihydro-1H-
pyrrole-1,5-diyl, 1,3-dioxolane-4,6-diyl, 1,3-oxazinane-

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

is (CHz), or (CH2)aNH-,

Is CONH, COCH_, CO or COO,

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

Is morpholin-4-yl which is monosubstituted or disubstitu-
ted by carbony! oxygen,

is a saturated 3-8-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, NHz, NO3, CN, COOA or CONHz,

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

Is0, 1 or2;

Is phenyl, pyridyl or thlenyl, each of which Is mono-
substituted or disubstituted by Hal,

is ethynyl, vinyl, allyloxy, CHs-C=C-CH2-O-~,
-0-CHz-CH(OH)-CH20H, -O-CH-CH(OH)-CHzNH; or
-0-CHz-CH(OH)-CHzHet',

Is H or OH,

R'and R? together are altematively a spirocyclically bonded

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

is pyrrolidine-1,2-diyl, plperidine-1,2-dlyl, oxazolidine-

3,4- or 3,5-diyl, thiazolidine-3,4-dlyl, 2,5-dihydro-1H-
pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazinane-
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3.4-diyl, plpsrazine-1,4-dlyl, tetrahydrofuran-3,4-diy! or
azetidine-1,2-diyl,

is (CH2), or (CHz2)aNH-,

is CONH, CO, COO or COCH_,

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

is piperidin-1-yl, pymolidin-1-yl, 1H-pyridin-1-yi, mor-
pholln-4-yl, piperazin-1-yl, 1,3-oxazolldin-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,

is a saturated 3-8-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, NHz, NO2, CN, COOA or CONHg,
is unbranched or branched alkyl having 1-10 carbon
atoms and In which 1-7 H atoms may be replaced by F,
iIs F, Cl, Brorl,

is0,10r2;

is phenyl, pyridyl, thienyl, furyl or Imidazolyi, each of
which is monosubstituted or disubstituted by Hal,

Is H, =0, COOR?, OH, OA, NHa, alkyl having 1, 2, 3, 4,
5 or § carbon atoms, Ns, sthynyl, vinyl, allyloxy,
NHCOA, NHSO2A, OCH,COOA or OCHzCOOH,

Is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,

R'andR? together are altematively a spirocyclically bonded

R3
R‘

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

-



10

186

20

25

30

35

WO 2004/087646

PCT/EP2004/002350
-32 -

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

X @

Hal

zolidine-3,4- or 3,5-diyl, thlazolidine-3,4-diyl, 2,5~
dihydro-1H-pyrrole-1,5-diyl, 1,3-dloxolane-4,5-diyl, 1,3-
oxazinane-3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-
3,4-diyl or azetidine-1,2-diyl,

is (CHa)n, (CH2)nNH-, -CH=CH-~ or -CH=CH-CH=CH-,

Is CONH, COCH3 or -CON(CH2COOA}-,

is pyridinediyl, piperidinediyi, cyclohexylene, or
phenylene which is unsubstituted or monosubstituted or
disubstituted by A, OA, Cl, F, COOCH;, COOH,
phenoxy or aminocarbonyl,

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

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

is0,1o0r2

and pharmaceutically usable derivatives, solvates, salts and sterecisomers
thereof, Including mixtures thereof In all ratlos.

The compounds of the formula | and also the starting materials for the
preparation thereof are, In addition, prepared by methods known per se, as
described in the literature (for example In the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thleme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can
also be made here of variants which are known per se, but are not men-
tioned here in greater detall.
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if desired, the starting materials can also be formed In situ so that they are
not isolated from the reaction mixture, but Ingtead are immediately con-
verted further Into the compounds of the formula I.

The starting compounds of the formutae |, lil, IV, V and VI are generally
known, If they are novel, they can, however, be prepared by methods
known per se.

Compounds of the formula | can preferably be obtained by reacting com-
pounds of the formula Il with compounds of the formula Il1.

The reaction is generally carried out in an inert solvent, In the presence of
an acld-binding agent, preferably an alkall 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-
amine, dimethylanlline, pyridine or quinoline, or of an excass of the phenol
component of the formula 11 or of the alkylation derivative of the formula III.
Depanding on the conditions used, the reaction time is between a few
minutes and 14 days, and the reaction temperature Is between about 0°
and 150°, normally between 20° and 130°.

Examples of suitable Inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chiorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxanee; glycol ethers, such
as ethylene glycol monomethyl or monosthyl ether or ethylene glycol
dimethyl ether (diglyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonlirile; sulfoxides, such as dimethyl sulfoxide
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(DMSQ); carbon disulfide; carboxylic acids, such as formic acid or acetic
acld; nitro compounds, such as nitromethane or nitrobenzene; esters, such
as ethyl acetate, or mixtures of the said solvents.

Compounds of the formula | can furthermore preferably be obtained by
reacting compounds of the formula |V with compounds of the formula V.
The reaction is generally camred out in an Inert soivent and under cond|-
tions as indicated above.

In the compounds of the formula V, L Is preferably CI, Br, | or a free or
reactively modified OH group, such as, for example, an activated ester, an
imidazolide or alkyisulfonyloxy having 1-8 carbon atoms (preferably
methylsulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having
6-10 carbon atoms (prefarably phenyi- or p-tolylsulfonyloxy).

Radicals of this type for activation of the carbaxyl group In typlcal acylation
reactions are described In the literature (for example In the standard works,
such as Houben-Weyl, Methoden der organischen Chemle [Methods of
Omganic Chemistry], Georg-Thieme-Verlag, Stuttgart;).

Activated eaters are advantageously formed in situ, for example through
addition of HOBt or N-hydroxysuccinimide.

The reaction is generally carried out in an Inert solvent, In the presence of
an acld-binding agent, preferably an organic base, such as DIPEA, triethyl-
amine, dimathylaniline, pyridine or quinoline, or an excess of the 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 acld of the alkali or
alkaline earth metals, preferably of potassium, sodium, calclum or
caesium:

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, and the reaction temperature Is between about -30°
and 140°, normally between -10° and 80°, In particular between about 0°
and about 70°.
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Suitable inert solvents are those mentloned above.

Compounds of the formula | can furthermore preferably be obtained by
reacting compounds of the formula Il with compounds of the formula VI.
The reaction Is generally carried out in an Inert solvent and under condl-
tions as Indicated above.

in the compounds of the formula VI, L is preferably Cl, Br, | or a free or
reactively modified OH group, such as, for example, an activated ester, an
Imidazolide or alkylsulfonyloxy having 1-8 carbon atoms (preferably
methylsulfonyloxy or trifiucromethyisutfonyloxy) or arylsulfonyloxy having
6-10 carbon atoms (preferably phenyl- or p-tolylsulfonyloxy).

Compounds of the formula | can furthermore preferably be obtained by
reacting a compound of the formula D-NHz, in which D Is as defined in
Claim 1, with a chloroformate derivative, for example 4-nitrophenyl chloro-
formate, to give a carbamate Intermediate, and subsequently reacting this
with a compound of the formula II.

This is camied out under conditions as described above.

Compounds of the formula | can furthermore be obtained by liberating
compounds of the formula | from one of thelr functional derivatives by
treatment with a solvolysing or hydrogenolysing agent.

Preferred starting materials for the solvolysis or hydrogenolysis are those
which conform to the formula |, but contaln corresponding protected amino
and/or hydroxyl groups Instead of one or more free amino and/or hydroxyl
groups, prefarably those which camy an amino-protecting group Instead of
an H atom bonded to an N atom, In particular those which carry an R-N
group, in which R’ Is an amino-protecting group, instead of an HN group,
and/or those which carry a hydroxyl-protecting group instead of the H atom
of a hydroxyl group, for example those which conform to the formula I, but

[ %
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carry a -COOR” group, in which R" |s a hydroxyl-protecting group, Instead
of a -COOH group. .

It is also possible for a plurality of — identical or different — protected amino
and/or hydroxyl groups to be present In the molecule of the starting mate-
ral. If the protscting groups present are different from one another, they
can In many cases be cleaved off selectively.

The term “amino-protecting group” is known in general terms and relates to
groups which are sultable for protecting (blocking) an amino group agalnst
chemical reactions, but which are easy to remove after the desired
chemical reaction has bean carried out elsewhere In the molecule. Typlcal
of such groups are, In particular, unsubstituted or substituted acyl, aryl,
aralkoxymethyl or aralkyl groups. Sinca the amino-protecting groups are
removed after the deslred reaction (or reaction sequenca), their type and
size are furthermore not cruclal; however, preference is given to those hav-
Ing 1-20, In particular 1-8, carbon atoms. The term "acyl group” is to be
understood In the broadest sense In connection with the present process.
It includes acyl groups derived from allphatic, 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
butyryl; aralkanoyi, such as phenylacetyl; aroyl, such as benzoyl and toiyi;
aryloxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyl,
ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC (tert-butoxycarbonyl)
and 2-iodosthoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbo-
benzoxy"), 4-methoxybenzyloxycarbonyl and FMOC; and arylsulfonyl, such
as Mtr. Preferred amino-protecting groups are BOC and Mtr, furthermore
CBZ, Fmoc, benzyl and acetyl.

The term “hydroxyl-protecting group” is likewise known In general terms
and relates to groups which are sultable for protecting a hydroxyl group

P
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against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere In the molecule. Typical
of such groups are the above-mentioned unsubstituted or substituted aryl,
aralkyl or acyl groups, furthermore also alkyl groups. The nature and size
of tha hydroxyl-protecting groups are not crucial since they are removed
again after the desired chemical reaction or reaction sequance; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples
of hydroxyl-protecting groups are, inter alia, benzyl, 4-methoxybenzyl,
p-nitrobenzoyl, p-toluanesulfonyl, tert-butyl and acetyl, where benzyl and
tert-butyl are particularly preferred.

The compounds of the formula | are liberated from thelr functional deriva-
tives — depending on the protecting group used — for example using strong
acids, advantageously using TFA or perchloric acid, but also using other
strong Inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not aiways necessary. Sultable inert sol-
vents are preferably organic, for example carboxylic aclds, such as acetic
acld, ethers, such as tetrahydrofuran or dioxanee, amides, such as DMF,
halogenated hydrocarbons, such as dichioromethane, furthermore also
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA Is preferably
used in excess without addition of a further solvent, and perchloric acid is
preferably used In the form of a mixture of acetic acld and 70% perchioric
acid in the ratio 9:1. The reaction temperatures for the cleavage are
advantageously between about 0 and about 50°, preferably between 15
and 30° (room tempenaturs).

The BOC, OBut and Mtr groups can, for example, preferably be cleaved
off using TFA in dichloromethane or using approximately 3 to 5N HCI In
dioxanee at 15-30°, and the FMOC group can be cleaved off using an

-
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approximately 5 to 50% solution of dimethylamine, diethylamine or
piperidine in DMF at 15-30°.

Protecting groups which can be removed hydrogenolytically (for example
CBZ, benzyl or the liberation of the amidino group from the oxadiazole
derlvative thereof) can be cleaved off, for example, by treatment with
hydrogen In the presence of a catalyst (for example a noble-metal catalyst,
such as palladium, advantagsously onh a support, such as carbon). Sult-
able solvents here are those Iindicated above, in particular, for example,
alcohols, such as methanol or ethanol, or amides, such as DMF. The
hydrogenolysis Is generally carried out at temperatures between about 0
and 100° and pressures between about 1 and 200 bar, preferably at
20-30° and 1-10 bar. Hydrogenolysis of the CBZ group succeeds well, for
example, on 5 to 10% Pd/C in methanol or using ammonium formate
(instead of hydrogen) on Pd/C in methanol/DMF at 20-30°.

Examples of suitable Inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichlorosthane, tetrachloromathane, tri-
fluoromethylbenzene, chloroform or dichloromethane; alcohols, such as
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 ethylane glycol monomethyl or monoethyl
ather or ethylene glycol dimethyl ether (diglyme); ketones, such as acetone
or butanone; amides, such as acetamide, dimethylacetamide, N-methyi-
pyrrolidone (NMP) or dimethylformamide (DMF); nitriles, such as
acetonltrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon disul-
flde; carboxylic acids, such as formic acld or acetic acid; nitro compounds,
such as nitromathane or nitrobanzene; esters, such as ethyl acetats, or
mixtures of the sald solvents.
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Esters can be saponified, for example, using acetic acid or using NaOH or
KOH in water, water/THF or water/dioxanee, at temperatures between 0
and 100°.

Free amino groups can furthermore be acylated in a conventional manner

using an acid chioride or anhydride or aikylated using an unsubstituted or

substituted alkyl halide or reacted with CHy-C(=NH)-OEt, advantageously

in an inert solvent, such as dichioromethane or THF and/or In the presence

of a base, such as triethylamine or pyridine, at temperatures between 60 @
and +30°.

A base of the formula | can be converted Into the associated acid-addition
salt using an acid, for example by reaction of equivalent amounts of the
base and the acid In an inert solvent, such as ethanol, followed by evapo-
ration. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, It is possible to use inorganic aclds,
for axample sulfuric acid, nitric acld, hydrohalic acids, such as hydrochloric
acld or hydrobromic acid, phosphoric acids, such as orthophosphoric acid,
or sulfamic acid, furthermore organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic monaobasic or polybasic carboxylic, 0
sulfonic or sulfuric aclds, for example formic acid, acetic acid, propionlc
acld, pivalic acld, diethylacetic acid, malonic acld, succinic acid, pimelic
acid, fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid, citric
acid, gluconic acid, ascorbic acld, nicotinic acld, isonicotinic acid, methane-
or ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic
acld, benzenesulfonic acid, p-toluenesulfonic acid, naphthalenemono- and
disulfonic acids, and lauryisulfuric acid. Salts with physlologically
unacceptable acids, for example picrates, can be used for the isclation
and/or purification of the compounds of the formula 1.

On the other hand, compounds of the formula | can ba converted into the
comresponding metal salts, in particular alkali metal or alkaline earth metal
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salts, or into the corresponding ammonium salts using bases (for example
sodlum hydroxide, potassium hydroxide, sodlum carbonate or potassium
carbonate). It is also possible to use physiologically acceptable organic
bases, such as, for example, sthanolamine.

The invention also relates to the intermediate compounds of the formula

i-1
2
E R
R‘—e X
w
G)\ -1
D—G” 0

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,
R? is H, OH, OA or alky! having 1, 2, 3, 4, 5 or 6 carbon
atoms,
E
( ) is pyrrolidine-1,2-diyl, plperidine-1,2-diyl, oxazolidine-3,4-
W
or 3,5-dlyl,
G i8 (CH2)n, (CH2)sNH-, -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, Ct,Brorl,
n is0, 10r2,

and isomers and salts thereof.

Particular preferencs is given to compounds selected from the group con-
sisting of
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3-(4-chlorophenylcarbamoyl)oxazolidine-4-carboxylic acid,
3-(5-chlorothlophene-2-carbonyl oxazolldine-5-carboxylic acid,
and isomers and salts thereof,

The compounds are described in Example 2.

The invention furthermore relates to the compounds
(2R.4S)-BOC-4-ethynyI-4—hydroxypyrrondine—2—canboxylic acid,
(2R,4R)-BOC-4-ethynyl-4-hydroxypyrrolidine-2-carboxylic acid,
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,

The preparation is described In Example 8a.

The inventlon also relates to the intermediate compounds of the formula
-2

Ex
R1—€ §‘x—v—r
w
|

12
H
in which
R is H, =0, COOR?, OH, OA, NHg, alkyl having 1, 2, 3,4, 50r 8
carbon atoms, N3, ethynyi, vinyl, allyloxy, NHCOA, NHSOzA,
OCH2COOA or OCH,COOH,
R? is H, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,

R'andR® together are altematively a spirocyciically bonded 3- to
6-membered carbocyclic ring,
R? isHorA,



10

15

20

25

30

35

WO 2004/087646

()

X
Y

A
Hal
n

PCT/EP2004/002350
-42.

Is pymrolidine-1,2-diyl, piperidine-1,2-dlyl, oxazolidine-3,4-

or 3,5-diyl,

is CONH,

Is 1,3- or 1,4-phenylene which Is unsubstituted or

monosubstituted or disubstituted by methyl, trifluoromethyl,

ethyl, propvi, Cl or F,

is piperidin-1-yl, pymrolidin-1-yi, 1H-pyridin-1-yl, morpholin4-
_Yl, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-pyridazin-2-yi,

pyrazin-1-yi, azepan-1-yl or 2-azablcycio[2.2.2]octan-2-yl,

each of which Is monosubstituted or disubstituted by carbonyl

oxygen,

Is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,

Is F, Cl, Brorl,

is0,10r2,

and isomers and salts thereof.

The Invention also relates, In particular, to the intermediate compounds of

the formula |-2a

E R2

R! —6 X—Y—T
w
| I-2a

H
in which
R! is H, =0, COOR?, OH, OA, NH, alkyl having 1,2, 3,4,50r6

carbon atoms, N3, ethynyl, vinyl, allyloxy, NHCOA, NHSO,A,
OCHzCOOA or OCH.COOH,

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

3l
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E
( ) is pyrrolidine-1,2-diyl,
W
X is CONH,
Y is 1,3- or 1,4-phenyiene which is unsubstituted or

monosubstituted or disubstituted by methyl, trifluoromethy,
ethyl, propy, Cl or F,

T Is piperidin-1-yi, pyrrolidin-1-yl, 1H-pyridin-1-yl, morpholin-4-
yl, piperazin-1-yi, 1,3-oxazolldin-3-yl, 2H-pyridazin-2-yi,
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 IsF, Cl,Brorl,
n is0,10r2,

and Isomers and salts thereof.

Particular prefarence Is given to the compounds selected from the group
consisting of
N-[4-(3-oxomorpholin-4-yl)phenyl]-(S)-pyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(R)-pymolidine-2-carboxamide,
N-[4<{3-oxomorpholin4-yl)phenyl{2R.4R)-4-hydroxypyrmrolidine-2-carbox-
amide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-4-hydroxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyl{R)-4,4-dimethoxypyrrolidine-2-carbox-
amide,
N-J4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-4-methoxypyrrolidine-2-
carboxamide,

and Isomers and salts thereof.

The preparation Is described, for example, in Example 1 and 7.
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Compounds of the formula | according to the Invention and the compounds
of Claims 24 and 25 may be chiral owing to their molecular structure and
may accordingly occur in varlous enantiomeric forms. They can therefore
exist in racemic or In optically active form.

Since the pharmaceutical activity of the racemates or steraclsomers of the
compounds according to the invention may differ, t may ba desirable o
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 skllled In the art or even employed
as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture
by reaction with an optically active resolving agent. Examples of suitable
resolving agents are optically active aclds, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoyitartaric acld, mandelic acld,
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 (for
example dinitrobenzoyiphenyliglycine, cellulose triacstate or other deriva-
tives of carbohydrates or chirally derivatised methacrylate polymers Immo-

. bilised on silica gel). Suitable eluents for this purpose are aqueous or

alcoholic solvent mixtures, such as, for example, hexane/isopropanol/
acetonitrile, for example In the ratio 82:15:3.

The invention furthermore relates to the use of the compounds of the
formula | and the compounds of Claims 24 and 25 and/or physiologically
acceptable salts thereof for the preparation of a medicament (pharmaceu-
tical preparation), in particular by non-chemical methods. They can be
converted here into a sultable dosage form together with at least one solid,

3’&
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liquid and/or semi-liquid exclpient or adjuvant and, if desired, in combina-
tion with one or more further active ingredients.

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 sterecisomers
thereof, including mixtures thereof in all ratios, and, if desired, excipients
and/or adjuvants..

These preparations can be used as medicaments In human or vetarinary
medicine. Sultable excipients are organic or inorganic substances which
are sultable for enteral {for axample oral), parenteral or topical administra-
tion and do not react with the novel compounds, for example water, vege-
table olls, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatine, carbohydrates, such as lactose or starch, magnesium
stearate, talc or Vaseline. Suitable for oral administration are, In particular,
tablets, pills, coated tablets, capsules, powders, granules, syrups, [uices or
drops, sultable 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
topical application are ocintments, 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 praparations. The
preparations indicated may be sterilised and/or comprise adjuvants, such
as lubricants, preservatives, stabillsers and/or wetting agents, emulsifying
agents, salts for modifying the osmotic pressure, buffer substances, color-
ants and flavours and/or a plurality of further active ingredients, for exam-
ple one or more vitamins.

The compounds of the formula | as well as the compounds of Claims 24
and 25 and physlologically acceptable salts thereof can be used for com-
bating and preventing thromboembolic diseases, such as thromboses,

T D



10

15

20

25

30

35

WO 2004/087646 PCT/EF2004/002350

- 46 -

myocardial Infarction, arteriosclerosis, Infiammation, apoplexy, angina
pectoris, restenosis after angloplasty, claudicatio intermittens, migreine,
tumours, tumour diseases and/or tumour metastases.

in general, the substances according to the invention are preferably
administered in doses beiween about 1 and 500 mg, In particular between
5 and 100 mg, per dosage unit. The dally dose is preferably betwaen
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
state of health, sex, on the diet, on the ime and method of administration,
on the excretion rate, medicament combination and severity of the par-
ticular disease to which the therapy applies. Oral administration Is pre-
ferved.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | or a compound of Clalms 24 and 25 and/or
pharmaceutically usable derivatives, solvatas, salts and sterecisomers
thereof, including mixtures thereof in all ratios, and at least one further
medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | or a compound of
Claims 24 and 25 and/or pharmaceutically usable derivatives, sol-
vates, salts and stereoisomers thereof, including mixtures thereof In
all ratios,
and
(b) an effective amount of a further medicament active ingredient.

The set comprises suitable contalners, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate




10

16

20

25

30

35

WO 2004/087646 PCT/EP2004/002350

-47 -

ampoules each contalning an effective amount of a compound of the
formula | or one of the compounds of Claims 24 and 25 and/or
pharmaceutically usable derivatives, solvates and sterecisomers theraof,
Including mixtures thereof in all ratlos,

and an effective amount of a further medicament active ingredlent in dis-
solved or lyophliised form.

The Invention furthermore relates to the use of compounds of the formula |
and the compounds of Claims 24 and 25 and/or pharmaceutically usable
derivatives, solvates, salts and stereclsomers thereof, including mbdures
thereof in all ratios,

for the preparation of a medicament for the treatment of thromboses, myo-
cardial infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angloplasty, 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 8 medicament comprising 1-N-[(4-
chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-(2R,4R)-4-hydroxy-
pyrrolidine-1,2-dicarboxamide and/or pharmacasutically usable derivatives,
solvates, salts and stereolsomers thereof, including mixtures thereof in all
ratios, and asplrin.

The invention furthermore relates to the use of 1-N-[(4-chlorophenyl)}-2-N-
{{4-(3-oxomorpholin-4-yl)phenyi[}-(2R,4R}-4-hydroxypymolidine-1,2-di-
carboxamide and/or pharmaceutically usable derivatives, solvates, salts
and stereoisomers thereof, including mixtures thereof in all ratios, for the
preparation of a medicament for the treatment of thromboses, myocardial
infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angloplasty, claudicatio intermittens, migraine, tumours,
tumour diseases and/or tumour metastases, in combination with aspirin.
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Above and below, all temperatures are given In °C. In the following exam-
ples, ‘conventional work-up' means that water Is added If necessary, the
pH is adjusted, if necessary, to between 2 and 10, depending on the con-
stitution of the end product, the mixture Is extractad with ethyl acetats or
dichloromethane, the phases are separated, the organic phase Is dried
over sodiumn sulfate and evaporated, and the product is purified by chro-
matography on sllica gel and/or by crystallisation, Rf values on sllica gel;
eluent: ethyl acetate/methanol 8:1.

Mass spactrometry (MS): El (elactron Impact ionisation) M*

FAB (fast atom bombardment) (M+H)*

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

Example 1

1-N-{(4-chlorophenyi)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-(R)-pyr-
rolidine-1,2-dicarboxamide ("A1") Is prepared analogously to the following
scheme:

esoe 5w T O
Ci\aoc \_}“9"“:_— ?\,N\O\ﬁoaoc

HO™ "0 DAPE
l HC!

Y OMN & Ce v O
LN\ONQOI ﬂu G\O\ﬁo

1.1 0.8 g (5.2 mmot) of 1-hydroxybenzotriazole hydrate, 1.12 g
(5.2 mmol) of D-Boc-proline, 2 g (10.4 mmol) of N-(3-dimethylamino-
propyl)-N'-ethylcarbodiimide hydrochloride (DAPECI) and 1.268 ml of
N-methylmorpholine.are added successively to a solution of 1.0 g

PCT/EP2004/002350
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(5.2 mmol) of 4-{4-aminophenyl)morpholln-3-one in 25 ml of dimethyl-
formamide, and the resuitant solution is stirred at room temperature for
12 hours. The reaction solution Is subsequently evaporated to dryness
under reduced pressurs, the residus ia taken up In 10 ml of 5% sodium
hydrogencarbonate solution, and the sodium hydrogencarbonate solu-
tion Is extracted twice with 10 mi of ethyl acetate each time. After the
combined organic phases have been dried over sodium sulfate and the
solvent has been stripped off, the solid residue is triturated with 20 ml of
dlethyl ether, giving 1.4 g of tert-butyl 2{4-(3-oxomorpholin-4-yl)phenyl-
carbamoyl]pymolidine-1-carboxylate as a white powder; ESI| 390.

1.2 40 ml of 4N hydrochlorc acid in dioxane are added to a solution
of 1.4 g (3.60 mmol) of tert-butyl 2-[4-(3-oxomorpholin-4-yl)phenyl-
carbamoyi]pymolidine-1-carboxylate in 20 mi of dioxane, and the mixture
is stimed at room temperature for 12 hours. The precipitate is sub-
sequently filtered off with suction and washed successively with 10 ml of
dioxane and 10 ml of dlethyl ether and dried under reduced pressure,
giving 1.1 g of N-[4-(3-oxomorpholin-4-yl)phenyl]pyrrolidine-2-carbox-
amide hydrochloride as a white powder; ESI| 290.

1.3 95 mg (0.61 mmol) of 4-chlorophenyl isocyanate are added to a
solution of 200 mg (0.61 mmol) of N-[4-(3-oxomorpholin-4-yl)phenyl)pyr-
rolidine-2-carboxamide hydrochloride and 1 ml of friethylamine In § mi of
methylene chieride, and the reaction solution is stired at mom tem-
perature for two hours. The reaction solutlon Is subsequently washed
with 5 ml of 1N hydrochloric acld and 5 m! of water, and the methylene
chloride solution is dried over sodium suffate. After the solvent has been
stripped off under reduced pressure, the crude product is recrystallised
from ethanol/disthyl ether, giving 120 mg of the title compound (“"A1") as
a white powder; ES! 443; m.p. 227.6°.

PCT/EF2004/002350
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The following compounds are obtained analogously
1-N-[{4-chlorophenyl)]-2-N-{[3-methyl-4-{3-oxomorpholin-4-yl})-
phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide, ESI 457, m.p. 147° (dacom-
position);
1-N-[{4-chloropheny})]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-pyrrolidine-1,2-dicarboxamide, ES] 481, m.p. 155°;
1-N-[(4-chlorophenyl)}-2-N-{T2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-pyrrolidine-1,2-dicarboxamide, ESI 461;
1-N-[(4-chlorophenyl)}-2-N-{{3-triflucromethyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-(R)-pymolidine-1,2-dicarboxamide, ESI 511, m.p. 147°,
1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4(3-oxomorpholin-4-yl)-
phenyl]}-(R)-plperidine-1,2-dicarboxamide, ESI 471, m.p. 140°,
1-N-[(4-chlorophenyl)}-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-(R)-
pyrrolidine-1,2-dicarboxamide, m.p. 221¢;
1-N-[(4-chlorophenyi)]-2-N-{J4-{2-oxo-2H-pyrazin-1-yl)phenyl[}-{R)-
pyrrolidine-1,2-dicarboxamide, ESI 438, m.p. 227°;
1-N-[{4-chlorophenyl)}-2-N-{[3-methyl-4-(3-oxomorpholin-4-yi}-
phenyi]}-(S)-pyrrolidine-1,2-dicarboxamide, ESI 457; m.p. 174°;
1-N-[(4-chlorophenyi)}-2-N<{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-4,4-
difiuoro-(R)-pyrrolidine-1,2-dicarboxamide, ESI 473;
1-N-[(4-chlorophenyl)}-2-N-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-
phenyl[}<(R)-pyrrolidine-1,2-dicarboxamide, ES| 455;
1-N-[(4-chlorophenyi)]-2-N-{[4-(2-ox0-3-methoxy-2H-pyridin-1-yi)-
phenyl]}-(R)-pyrrolidine-1,2-dicarboxamide, ESI| 467.

Example 1a

N-[4-(3-oxomorpholin-4-yi)phenyi]-{R})-1-{5-chlorothiophene-2-carbonyl}-
pymolidine-2-carboxamide ("AB1")
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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
N-(3-dimethylaminopropyl)}-N'-ethyicarbadiimide hydrochloride (DAPECH)
and 1.13 ml of N-methyimorpholine are added successively to a solution
of 1.35 g (4.66 mmo!) of N-{4-(3-oxomorpholin-4-yi)phenyljpyroiidine-2-
carboxamide in 30 ml of dimethyiformamids, and the resultant solution
is stirred at room tempenrature 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 hydrogencarbonate solution,
and the sodium hydrogencarbonate solutlon is axtracted twice with

10 mi of ethyl acetate each time. After the combined organic phases
have been dried over sodium silfate and the solvent has been stripped
off, the solid residue is triturated with 20 mi of diethyl ether, giving 1.2 g
(59.4%) of "AB1", ESI 434; m.p. 185°,

The compound
N-[3-methyt-4-(3-oxomorpholin-4-yl)phenyl]-(R)-1-(5-chlorothio-

phene-2-carbonyl)pyrrolidine-2-carboxamide, ESI 448; m.p. 113°

(decomposition)

is obtained analogously.

Example 1b

1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(R)-2,5-
dihydropyrrole-1,2-dicarboxamide s prepared as follows:

PCT/EF1004/002350
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"E} b) | H:O5Py
g ?_b snelogously to Example 7 /_4(0
X OO
° ° ‘o
a) 0.19 g (5.1 mmol) of sodlum 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

hour until the yellow reaction solution becomes colouriess. The solution of
1.98 g (4.11 mmol) of tert-butyl (2R,4R)}-4-methanesulfonyloxy-2-{4-(3-oxo-
morpholin-4-yi)phenyicarbamowi]pyrrolidine-1-carboxylate (see Example
9.1) in 12 ml of tert-butanol is subsequently added dropwise at this tem-
perature, and the reaction mixture Is then left to reflux for 12 hours with
stirming. After the reaction mixture has been cooled, the solvent is stripped
off under reduced pressure, the residue is taken up In 20 mi of ethyt

acetate, and the resultant solution is washed with 20 m! of water. Drying of
the ethyl acetate phase over sodium suifate and stripping off of the solvent
gives 1.82 g (81.3%) of feri-butyl (1R,4R)-2-[4-(3-oxomorpholin4-yl)-
phenylcarbamoyl]-4-phenylselanylpymrolldine-1-carboxylate, ES! 545.

b) 1 ml of 30% hydrogen peroxide (H;0.) is added dropwise at 0°C to the
solution of 1.72 g (3.16 mmol) of the selenium compound prepared under
a) and 0.4 ml of pyridine in 25 ml of methylane chloride. The reaction mix-
ture is subsequently allowed to come to room temperature over the course
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of two hours, 10 ml of 5% potassium hydrogensulfate solution are then
added, the phases are separated, and the organic phase is washed with
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
(58.7%) of tert-butyl (R)-2-[4-{3-oxomorpholin-4-yl)phenylcarbamoyl]-2,5-
dihydropymole-1-carboxylate, ES| 388.

The further reaction is carried out analogously to Example 7, giving 1-N-
[(4-chlorophenyl)]-2-N-{[4-(3-0xomorpholin-4-yi)phenyi]}-(R})-2,5-dihydro-
pyrrole-1,2-dicarboxamide, ESI| 441, m.p. 245°.

The following compounds are obtained analogously

1-N-[{4-chlorophenyi)]-2-N-{[4-(2-0x0-1H-pyrazin-1-yl)phenyl]}H{R)-
2,5-dihydropyrrole-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(2-oxo-1H-pyridin-1-yl)phenyl]}-(R)-2,5-
dihydropyrrole-1,2-dicarboxamide,
1-N-[(4-chiorophenyl)}-2-N-{[3-fluoro-4-{3-oxomorpholin-4-yl)phenyl]}-
(R)-2,5-dihydropyrrole-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)phenyi]}-
(R)-2,5-dihydropyrole-1,2-dicarboxamide.

Example 2

3-N-{(4-chlorophenyl)}-4-N-{{4-(3-oxomorpholin-4-yl)phenyf]}-(R)-oxa-
zolidine-3,4-dicarboxamide ("A2") is prepared analogously to the fol-
lowing scheme:
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2.1 1.49 ml (20.0 mmol} of 37% aqueous formaidehyde solution are
added to a solution of 2.10 g (20.0 mmol) of D-serine in 10 ml of 1N aque-
ous sodium hydroxide solution. The resultant solution is left at 5°C for 18
hours. The solution is heated to 80°C, 8.14 g (40 mmol) of 4-chlorophenyl
Isocyanate are added, and the mixture is stimed at this iomperatura 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-chlorophenyicarbamoyf)oxazolidine-4-
carboxylic acid as a colouriess solid; ES| 271.

2.2 498 mg (2,60 mmol) of N{3-dimethylaminopropyl)-N"-ethylcarbo-
diimide hydrochloride (DAPECI) are added to a solution of 541 mg

(2.00 mmol) of (R)-3-(4-chlorophenylcarbamoyl)oxazolidine-4-carboxylic
acid and 384 mg (2.00 mmo!) of 4-(4-aminophenyl)morpholin-3-one in 4 mi
of dimethylforrmamide (DMF), and the mixture is stirred at room tempera-
ture for 18 hours. The reaction mixture Is added to saturated sodlum
hydrogencarbonate solution, and the precipltate formed Is fiitered off,
giving 3-N-[(4-chlorophenyi)]-4-N-{[4-(3-oxomorpholin-4-yl)phenyl]}<{R)-
oxazolidine-3,4-dicarboxamide ("A2") as a colouriess solid; ESI 461.

The following compounds are obtalned analogously
3-N-[(4-chlorophenyt)]-4-N-{3-methyl-4-(3-oxomorpholin-4-yi)-
phenyl]}-(R)-oxazolidine-3,4-dicarboxamide, ES| 459;

T w2
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3-N-{(4-chlorophenyl)}-4-N-{J4-(3-oxomorpholin-4-yl)phenyli[}-(4R,5S)-
S5-methyloxazolidine~3,4-dicarboxamide, ES! 459;
3-N-{(4-chiorophenyl)-4-N-{[3-methyi-4-(3-oxomorpholin-4-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESI 473;
3-N-[(4-chlorophenyl)}-4-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-(R)-
oxazolidine-3,4-dicarboxamide, ESI 438;
3-N-{(4-chloropheny!)}-4-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ESI 453;
3-N-{(4-chlorophenyl)]-4-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)phenyi]}-
{4R,58)-5-methyloxazolldine-3,4-dicarboxamide, ES| 477;
3-N-[(4-chlorophenyl)}-4-N-{]3-chloro-4-(3-oxomorpholin-4-yl)phenyl])-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide, ES| 477;
3-N-[(4-chlorophenyl)]-4-N-{[3-methyl-4-(3-oxomormpholin-4-yi)-
phenyl[H4R,5R}-5-methyloxazolidine-3,4-dicarboxamide, ES| 473;
3-N-{{(4-chiorophenyi)]-4-N-{[4-(2-oxo-2H-pyrazin-1-yl)phenyi]}-
(4R,58)-5-methyloxazolldine-3,4-dicarboxamide, ES| 454;
3-N-{(4-chlorophenyi)}-4-N-{[4-(2-oxo-2H-pyrazin-1-yi)phenyl]}HR)-
oxazolkline-3,4-dicarboxamide, ES| 440;
3-N-[(4-chlorophenyt)]-4-N-{I3-chloro-4-(2-oxo0-2H-pyridin-1-yi)-
phenyl]{R)-oxazolidine-3,4-dicarboxamide, ESI 473.

Example 2a

An analogous procedure to Example 2 starting from (R)-cleonine

1

NH,

OH

gives the following compound
6-N-[(4~chlorophenyl)}-7-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-4-oxa-
6-azaspiro[2.4]heptane-6,7-dIcarboxamide

[ & fem——
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Example 3

3-N-[(4-chiorophenyl)]-4-N-{T4-(3-oxomorpholin-4-yl)phenyl}}«(S)-thia-
2olidine-3,4-dicarboxamide ("A3") and
3-N-[{(4-chiorophenyl)]-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:

<°]Y0H . C}"‘” NaHCO, QYC'"

3.1 A solution of 4.54 g (54.0 mmol) of sodlum hydrogencarbonate
and 3.80 g (27.0 mmol) of 2-(S)-thlazolidine-4-carboxylic acid in 50 ml of
water [s heatad to 80°C, and 8.46 g (54.0 mmol) of 4-chlorophenyl
isocyanate are added. The reaction mixture Is stirred at this temperature
for 1 hour. The mixture Is allowed to cool, and the precipitate formed is

L
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fiitered off. The flitrate is acidified using 1N HCI, and the precipitate formed
is filtered off and dried, giving (8)-3-(4-chlorophenylcarbamoyljthiazolidine-
4-carboxyilc acid as a colouriess solid; ESI 287.

3.2 498 mg (2.60 mmol) of N-(3-dimethylaminopropyl}-N*-ethylcarbo-
diimide hydrochloride (DAPECI) are added to a solution of 573 mg

(2.00 mmol) of (S)-3-(4-chlorophenylcarbamoyi)thiazolidine-4-carboxylic
acid and 384 mg (2.00 mmol) of 4~(4-aminophenyl)morpholin-3-one in 4 ml
of dimethylfformamide (DMF), and the mixture Is stirred at om tempera-
ture for 18 hours. The reaction mixture Is added to saturated sodium
hydrogencarbonate solution, and the precipitate formed is filtered off,
giving 3-N-[(4-chiorophenyl)]-4-N-{|4-(3-oxomorpholin-4-yi)phenyi[}-(S)-
thiazolidine-3,4-dicarboxamide ("A3") as a colourless solid; ES| 461.

3.3 A solution of 1.9 g of oxone in 30 ml of water Is added to a suspen-
sion of 450 mg (0.976 mmol) of "A3" in 50 m! of methanol, and the reaction
mixture is stimed at room temperature for 24 hours. The reaction mixture is
added to water, and the precipltate formed Is filtered off and dried, giving
3-N-[(4-chlorophenyl)}-4-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(S)-1, 1-dioxo-
1A%thiazolidine-3,4-dicarboxamide ("A4") as a colourless solid; ESI 493.

The following compounds are obtained analogously

3-N-[(4-chlorophenyl)]-4-N-{[3-methyi-4-(3-oxomorpholin-4-yl)-
phenyl}{S)-thiazolidine-3,4-dicarboxamide, ESI 475;

3-N-[(4-chlorophenyl)]-4-N-{[3-methyl-4-(3-oxomorpholin-4-yl}-
phanyl]}-(S)-1.1-dioxo-1A'-thlazolldlne-3.4—dlcarboxamide. ESI 507,

3-N-{(4-chlorophenyl)}-4-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-(R)-
thiazolidine-3,4-dicarboxamide, ES! 455.

Example 4
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N-[4-{3-oxomorpholin-4-yl)phenyl}-3-(5-chlorothiophene-2-carbonyl)-
oxazolidine-5-carboxamide ("A5") is prepared analogously to the fol-
lowing scheme:

0
H,N\fgm e ?_‘sfi o _NeoH a,d- N:‘%OH
H,NuN 16

L

DAPECI

R
B he QL

\

41 1.48 ml (19.9 mmol) of 37% aqueous formaldehyde solution are
added to a solution of 2.00 g (19.0 mmol) of DI_-Isoserine In 10 mi of 1N
aqueous sodium hydroxide solution. The resultant solution is left at 5°C for
18 hours. A soliution of 3.46 g (19.1 mmol) of 5-chlorothiophenecarbonyi
chloride in 10 ml of acetone Is added dropwise to this solution at an inter-
nal temperature of 0 - 5°C. During the dropwise addition, the pH Is held at
a value above 7 by addition of solid sodium hydrogencarbonate. When the
addition is complete, the mixture is allowed to wam to room temperature,
water is added, and the mixture is extracted with tert-butyl methyl ether.
The aqueous phass Is acldified using 1N HC} and extracted with tert-butyl
methyl ather. This organic phase is dried over sodium sulfate and evapo-
rated, giving 3-(5-chlorothlophene-2-carbonylyoxazolidine-5-carboxylic acid
as a colourless solld; ESI 262.

4.2 479 mg (2.50 mmol) of N-(3-dimethylaminopropyi)}-N“ethyl-
carbodlimide hydrochloride (DAPECI) are added to a solution of 500 mg
(1.91 mmol) of 3-(5-chlarothiophene-2-carbonyl)oxazolidine-5-carboxyllc

N
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acid and 367 mg (1.91 mmol) of 4-(4-aminophenyl)morpholin-3-one in

5 ml of dimethylformamide (DMF), and the mbdure Is stired at room
temperature for 18 hours. The reaction mixture is added to saturated
sodlum hydrogencarbonate solution, and the precipitate formed Is fil-
tered off, giving N{4~(3-oxomorpholin-4-yl)phenyl}-3-(5-chlorothiophene-
2-carbonyt)oxazolidine-5-carboxamide ("A5") as a colourless solid; ESI
438.

The following compounds are obtained analogously

N-[3-methyl-4-(3-oxomorpholin-4-yl)phenyf]-3-(5-chlorothiophene-2-
carbonyl)oxazolidine-5-carboxamide, ESI| 450;

N-{4-(2-0x0-2H-pyridin-1-yi)phenyl]-3«(5-chlorathlophene-2-car-
bonyl)oxazolidine-5-carboxamide, ESI 430.

Example S

1-N-[(5-chloropyridin-2-yi)}-2-N-{[4-(2-oxo-2FH-pyridin-1-yl)phenyl[}-(2R 4R)-
4-hydroxypyrrolidine-1,2-dicarboxamide ("A6") Is prepared analogously to

the following scheme:
HO

NH, o._cl {]\(H
N= Y + H
2 0
(D + oI E* &15
cl
HO
AN

N-ethyidiisopropylamine N
dichloromethans

EEpTE———- PP, |
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894 mg (4.43 mmot) of 4-nitrophenyl chioroformate are added to a solution
of 570 mg (4.43 mmol) of 2-amino-5-chloropyridine and 0.73 ml (9.0 mmol)
of pyridine in 50 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-
oxo-2H-pyridin-1-yl)phenylcarbamoyl]pyrrolidinium chioride and 1.5 mi

(9.0 mmol) of N-ethyldlisopropylamine are added to the resultant suspen-
sion, and the reaction mixture is stimed at room temperature for 18 hours.
The reaction mixture is evaporated, and the residue is chromatographed
on a silica-gel column with dichioromethane/methanoi 85:5 as eiuent,
giving 1-N-[{5-chloropyridin-2-yi)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide ("A8") as a colouriess
solid, ES| 454,

The following compounds are obtained analogously

1-N-[(5-chloropyridin-2-yi)]-2-N-{[4-{3-oxomorpholin-4-yl)phenyl]}-
(2R 4R }-4-hydroxypyrrolidine-1,2-dicarboxamide, ES! 460;
1-N-[(5-chloropyridin-2-yi)}-2-N-{[4-(2-ox0-2H-pyrazin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 455;
1-N-{(5-chloropyridin-2-yi)}-2-N-{[3-fluoro-4-{2-oxo-2H-pyridin-1-yi)-
phenyl]}-(2R,4R)-4-hydroxypyrolidine-1,2-dicarboxamide, ESI 472;
1-N-{(5-chloropyridin-2-yi)}-2-N-{J4-(2-oxo-2H-pyridin-1-yi)phenyf])}-
(R)4,4-dimethoxypyrrolidine-1,2-dicarboxamide, ES| 498;
1-N-[(5-chloropyridin-2-yi)}-2-N-{[4-(3-0oxomorpholin-4-yl)phenyl]}-
(Ry4,4-dimethoxypyrrolidine-1,2-dicarboxamide, ES! 504;
1-N-[(6-chloropyridin-3-yi)}-2-N-{[4-(2-oxo0-2H-pyridin-1-yi)}phenyf]}-
(2R ,4R)-4-hydroxypymrolidine-1,2-dicarboxamide, ES! 454;
1-N-[(6-chloropyridin-3-y1)}-2-N-{I4-(2-oxo0-2H-pyrazin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 455.

Example 6

TR T

Vo
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1-N-[(4-chiorophenyl)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-(R)4 4-
dimethoxypymolidine-1,2-dicarboxamide ("AT") Is prepared analogously to
the following scheme:

e ofﬁo g

o ) dm $..’
R &‘{}“ b

6.1 12.2 g (122 mmol) of chromlum(VI) oxide are added to a mixture,
held at 0°C, of 22 ml of pyridine and 50 ml of dichloromethane, and the
mixture Is stirred at the same temperaturs for 30 minutes. The solution is
allowed to warm to room temperature, and a solution of 5.00 g of cis-Boc-
4-hydroxy-D-proiine in 80 mi of dichioromethane 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
over sodium sulfate, evaporated and recrystallised from diethyl ether/
petroleum ether, giving Boc-4-keto-D-proline as a colouriess solid;

ESI 130.

6.2 742 mg (3.00 mmol) of ethyl 2-ethoxy-1,2-dihydroquinoline-1-car-
boxylate (EEDQ) are added to a suspension of 459 mg (2.00 mmol) of
Boc-4-keto-D-proline and 372 mg (2.00 mmaol) of 1-(4-aminophenyl)-1H-
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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
pracipitate formed s filtered off. 200 mi of petroleum ether are added to
the filtrate, and the resultant precipitate is filtered off, giving tert-butyl (R)-4-
ox0-2-[4-(2-0x0-2H-pyridin-1-yl)phenyicarbamoyl]pyrrolidine-1-carboxylate
as a brownish solid; ESI| 388.

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)phenyl-
carbamoyf]pyrrolidine-1-carboxylate In 5 ml of 4N HC! In dioxane, and the
mixture is stimed at room temperature for one hour. The reaction mixture Is
evaporated, glving (R)-4,4-dimsthoxy-2-[4-(2-0xo0-2H-pyridin-1-yl)phenyl-
carbamoyl]pymrolidinium chioride as a brownish solid; ES1 344.

6.4 0.12 mi of triethylamine and 127 mg (0.830 mmol) of 4-chloro-
phenyl isocyanate are added to a solution of 250 mg (0.858 mmol) of
(R)4.4-dimethoxy-2-[4-(2-oxo-2H-pyridin-1-yl)phenylcarbamoyf]pyrrolid-
inium chioride in 10 ml of dichloromethane. After stirring at room tem-
perature for one hour, the reaction mixture is evaporatad, and the residue
is chromatographed on a silica-gel column with dichloromethane/methanol
95.5 as eluent, giving 1-N-{(4-chlorophenyi)]-2-N-{J4-(2-oxo-2H-pyridin-1-
yl)phenyi]}{(R)4.4-dimethoxypyrrolidine-1,2-dicarboxamide ("A7") as a
colourless solid; ESi 497.

Example 7

1-N-[{(4-chlorophenyl)}-2-N-{[4-{3-oxomorpholin-4-yi)phenyi[H2R 4R)-4-
hydroxypymolidine-1,2-dicarboxamide ("A8") Is prepared analogously to the
following scheme:

i
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7.1 16 g (12.86 mmol) of ethyl 2-ethoxy-1,2-dlhydroquinoline-1-
carboxylate (EEDQ) are added to a suspension of 15 g (64.86 mmol) of
cie-N'-BOC-4-hydroxy-D-proline and 12.47 g (64.86 mmol of 1-(4-amino-
phenyi)-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 ml of toluene and
50 ml 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}pymolidine-1-carboxylate as a grey-white powder. ESI 406.

7.2 300 ml of 4N hydrochloric.acid In dioxane are added to a solution
of 156 g (37 mmol) of terf-butyl (2R,4R)-4-hydroxy-2-[4-(3-oxomorpholin-4-
yi)phenylcarbamoyilpyrrolidine-1-carboxylate In 200 ml of dioxane, and the
mixture is stimed at room temperature for 12 hours. The precipitats is sub-
sequently filtered off, washed with 50 ml of dioxane and 50 ml of diethyl
ether and dried in a deslccator, giving 12.84 g (100%) of N-[4-(3-oxo-
morpholin-4-yl)phenyl]-(2R,4R)-4-hydroxypymolldine-2-carboxamide hydro~
chloride as a white powder. ESI 3086.

73 12.64 g (36.98 mmol) of N-[4-(3-oxomorpholin-4-yl)phenyl]-
(2R,4R)4-hydroxypyrrolidine~2-carboxamide hydrochloride are suspended
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In 1200 ml of dichloromethane, and 5.4 mi of triethylamine are added with
cooling in an ice bath. The solution of 5.96 g (38.83 mmol) of 4-chloro-
phenyl isocyanate in 100 mi of dichiometrhane is subsequently added
dropwise to the mixture at 2°C over the course of 1.5 hours, and the reac-
tion sofution is then left to stir for a further 30 minutes with ice cooling. The
dichloromethane solution Is then washed successively with 100 mi of 1N
hydrochloric acld and 100 mi 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 pracipitated product Is filtered off, washed with 50 mi of petroleum
ether and dried in a desiccator, giving 14.8 g (86%) of 1-N-{(4-chloro-
phenyl)]-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-(2R 4R )}-4-hydroxy-
pymrolidine-1,2-dicarboxamide ("A8") as a white powder, ESI 459; m.p.
216°.

The following compounds are obtalned analogously

1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yi)-
phenyf]}-(2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide, ES| 473; m.p.
250°;

1-N-[(4-chlorophenyl)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypymrolidine-1,2-dicarboxamids, ES! 453; m.p. 160°;

1-N-[(4-chlorophenyl)]-2-N-{J2-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 477; m.p.
235°;

1-N-[(4-chlorophenyl)]-2-N-{[4-(2-oxopyrezin-1-yl)phenyl]}-(2R 4R)-
4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 454;

1-N-[(4-chlorophenyi)]-2-N-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-
phenyl]}-(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 471;

1-N-{(4-chiorophenyl)]-2-N-{[3-flucro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,3R)-3-hydroxypyrrolidine-1,2-dicarboxamide,

L
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1-N-[(4-chlorophenyi)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yi}-
phenyl]}-{2R,3S)}-3-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl}}-2-N-{[3-flucro-4-(3-oxomorpholin-4-yi)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{I4-(2-ox0-3-methoxy-2H-pyridin-1-y1)-
phenyl]}-(2R,4R)}4-hydroxypymolidine-1,2-dicarboxamide, ESI| 483,
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(2S,3S)-3-hydroxypymolidine-1,2-dicarboxamide, ESI 459;
1-N-[(4-chlorophenyi)}-2-N-{[4-(3-oxomorpholin-4-yi)phenyi]}-
(2S,4S)4-hydroxypyrmrolidine-1,2-dicarboxamide, ESI 4569

O

1-N-[{(4-chlorophenyl)]-2-N-{[2-methoxycarbonyl-4-(3-oxomorpho-
lin-4-yl)phenyl]}-(2R.4R)-3-hydroxypyrrolidine-1,2-dicarboxamide, ESI 517,
m.p. 119; and therefrom by hydrolysis

1-N-[(4-chlorophenyi)]-2-N-{[2-carboxy-4-(3-oxomorpholin-4-yl}-
phenyf]}-(2R,4R)-3-hydroxypyrrolidine-1,2-dicarboxamide, ES| 503, m.p.
145°,

1-N-[(4-chlorophenyi)]-2-N-{[2-methoxycarbonyl-4-{3-oxomorpho-
lin-4-yi)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-hydroxypymolidine-1,2-dicarboxamide.

Example 8

@

e ras 3B mall
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1-N-[(4-chlorophenyi)}-2-N-{{4-(3-oxomorpholin-4-yl)phenyl]}-(2R 45 )-4-
hydroxypymolidine-1,2-dicarboxamide Is prepared analogousty to the fol-
lowing schemae:

8.1 5.51 mi (35 mmol) of diethyl azodicarboxylate (DEAD) are added
dropwise at 0°C under nitrogen to a solutionof 7.0 g (7.26 mmol) of teri-
butyl (2R,4R)4-hydroxy-2-[4-{3-oxomorpholin-4-yl)phenyicarbamoyl]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
hours and evaporated to dryness under reduced pressure, 20 ml of
methylene chloride are added to the resldue, and the methylene chloride
solution 1s washed successively with 10 ml of saturated sodium chloride
solution and 10 ml of water and drled over sodium sulfate. After the drying
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
(88.8%) of ter.t-butyl (2R,4S)4-(4-nitrobenzoyloxy)-2-{4-(3-oxomorpholin-
4-yhphenyicarbamoyl]pyrrolidine-1-carboxylate as slightly yellow crystals,
ESI 555.
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8.2 Analogously to Example 7, reactlon of fert-butyl (2R,4S }-4-{4-nitro-
benzoyloxy)-2-[4-{3-oxomorpholin4-yl}phenyicarbamoyl]pyrrolidine-1-car-
boxylate gives the compound (3S,5R)-1-{4-chlorophenylcarbamoyl)}-5-{4-
(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidin-3-\1 4-nitrobenzoate as
yellowish crystals, ES| 608.

8.3 0.075 mi of 1N sodium hydroxide solution is added with ice cooling
to the solution of 50 mg (0.082 mmuol) of (3S,5R)-1-(4-chlorophenyl-
carbamowyl}-5-[4-(3-oxomorpholin-4-yl)phenylcarbamoyf]pyrrolidin-3-yi
4-nitrobenzoate in 2 ml of methanol, and the reaction mixture is stirred
for 15 minutes. The precipltats Is filtered off and washed with 2 ml of
methanol and dried, giving 35 mg (93%) of 1-N-{(4-chlorophenyl)}-2-N-
{I4-(3-ommorpholIn-4-y|)phenyl]}-(2R.4SH—hydroxypyn'olldlné-1 2-
dicarboxamide as colourless crystals, ES| 459, m.p. 243° (decomposi-

tion).

An analogous procedure gives
1-N4{(4-chiorophenyt)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 38, 4R)-3,4-dihydroxypyrrolidine-1,2-dicarboxamide, ESI| 475, m.p.
247,
1-N-{(4-chlorophenyt)]-2-N-{{4-(3-oxomorpholin-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-
dihydroxypymolidine-1,2-dicarboxamide.

Example Ba
1-N-{{4-chiorophenyl}}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi[}H2R 4S)4-

ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 483, is prepared
analogously to the following scheme:

p—

- - - - e 7 P Ty TRE YRR A1} E] TEes |
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HO HQ

Cs.CO 1 eq. trichioroisocyanuric acid
OH N 0. an N 0.
N —_—
ok o I/c,..’ DME o® . 0 0.08 eq. TEMPO

HO

NGB HO
20q. & o 1.2 eq. LIOH
_— N ~ N OH
THF o=’LE o MeOH/M,0 oA 0
HO
further analogously to

Example 7

At
- &-&OOU&

The following compounds are obtained analogously

1-N-{(4-chlorophenyl)}-2-N-{[4-{2-0xo-1H-pyridin-1-yl)phenyl]}-
(2R,48)4-ethynyl-4-hydroxypymolidine-1,2-dicarboxamide, ES| 477;
1-N-{(4-chiorophenyl)]-2-N-{[4-{2-ox0-2H-pyrazin-1-yi)phenyl]}-
(2R 45)-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 478.

Example 9

1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl )phenyl]}{2R,4S )-4-
azidopyrrolidine-1,2-dicarboxamide ("AS") and 1-N-[(4-chiorophenyi)}-2-N-
{14-(3-oxomorpholin-4-yl)phenyll}-(2R, 45 )}4-aminopyrrolidine-1,2-dicarbox-
amide ("A10") are prepared analogously to the following scheme:
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9.1 1.3 mi (16.65 mmol) of methanesulfonyl chloride are added drop-
wise with ice cooling to a solution of 4.5 g (11.1 mmol) of terf-buiyl

(2R 4R)-4-hydroxy-2{4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidine-
1-carboxylate in 20 ml of pyridine, and the reaction solution is stirred at
room temperature for 12 hours. The pyridine Is subsequently siripped off
under reduced pressure, 10 ml of saturated cltric acld solution are added
to the residue, and the acidic solution is exiracted twice with 10 ml of
methylene chloride each ime. The combined organic phasas are then
washed 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 solvent gives 5.4 g (100%) of tert-butyl (2R,4R)-4-methanesulfonyl-
oxy-2-[4-(3-oxomorpholin-4-yi)phenylcarbamoyf]pyrrolidine-1-carboxylate
as a yellow oll, ESI 484.

9.2 A mixture of 5.4 g (11.7 mmol) of fert-butyl (2R,4R)-4-methane-
sulfonyloxy-2-{4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidine-1-car-
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boxylate and 3.69 g (56.8 mmol) of sodium azide In 50 ml of dimethytform-
amide (DMF) Is stirmed at 60°C for 12 hours. The Insoluble matter is sub-
sequently filtered off, and the flitrate Is evaporated to dryness under
reduced pressure. The residue is then dissolved in 20 ml of water, and the
aqueous solution is extracted twice with 10 mi 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
solvent gives 4.8 g {100%) of terl-butyl (2R,4S8)-4-azido-2-{4-(3-oxomor-
pholin-4-yl)phenylcarbamoyl]pyrrolidine-1-carboxylate as slightly yellow
crystals, ES{ 431.

9.3 Analogously to Example 7, reaction of tert-butyl (2R,4S)-4-azido-2-
[4~(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidine-1-carboxylate gives
the compound 1-N-[{4-chlorophenyi)]-2-N-{[4-(3-oxomorpholin-4-yi)-
phenyill{2R,4S)-4-azidopyrrolidine-1,2-dicarboxamide (*A9") as a white
powder, ESI 459, m.p. 145°.

84 A solution of 25 mg (0.052 mmol) of "A9" and 20.46 mg

(0.08 mmol) of triphenyiphosphine in a mixture of 0.5 ml of tetrahydrofuran
and 0.5 mi of water Is stirred at room temperature for 12 hours. After the
precipitated triphenylphosphine oxide has been filtered off, the filtrate Is
evaporated to dryness, and the residue Is purified by preparative HPLC
(acetonitrile/water/0.1% trifluocroacetic acid), giving 12 mg (40%) of 1-N-[(4-
chlorophenyi)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl[}-(2R,4S }4-amino-
pymolidine-1,2-dicarboxamide ("10"} as colourless crystals, ES| 458.

An analogous procedure gives the compounds
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-

(2R,4R)-4-azidopyrrolidine-1,2-dicarboxamide, ESI 484, m.p. 125°;
1-N-[(4-chiorophenyl)]-2-N-{[4-(3-0xomorpholin-4-yi)phenyl])-

(2R, 4R)4-aminopyrrolidine-1,2-dicarboxamide, ESI 458, m.p. 110°;

b o _

s
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1-N-[(4-chloropheny])]-2-N-{{3-methyl-4-(3-oxomorpholin-4-yi)-
phenyl]}-(2R,45)4-aminopyrrolidine-1,2-dicarboxamide, ES| 472, m.p.
218°.

Starting from the 4-amino compounds,

8) reaction with acetyl chloride gives the compounds
1-N-{(4-chlorophenyl)]-2-N-{J4-(3-oxomorpholin-4-yl)phenyl[}-

(2R ,4S)-4-acetaminopyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin4-yl)phenyl]}-

(2R, 4R)-4-acstaminopyrmolidine-1,2-dicarboxamide, ESI| 458;

and analogously
1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-

phenyl]}-(2R,4S)4-acetaminopyrrolidine-1,2-dicarboxamide, ESI §14, m.p.

170°;

b) reaction with mesyl chioride gives the compounds
1-N-[(4-chlorophenyl)]-2-N-{]4-(3-oxomorpholin-4-yl)phenyl]}-

(2R,4S -4-methylsulfonylaminopyrrolidine-1,2-dicarboxamide and
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyf]}-

(2R,4R)4-methylsulfonylaminopyrrolidine-1,2-dicarboxamide;

c) reaction with butyisulfonyl chioride gives the compounds
1-N-[(4-chlorophenyi)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-

(2R,4R)4-butylsulfonylaminopymrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-{3-oxomorpholin-4-yl)phenyi]}-

(2R,4S)4-butylsulfonylaminopymolidine-1,2-dicarboxamide, ESI 592;

d) reaction with isobutyryl chloride gives the compound

1-N-[(4-chlorophenyl)}-2-N-{I4-(3-oxomorpholin-4-yl)pheny]}-
(2R,4S -4-(2-methylpropanoylamino)pyrrolidine-1,2-dicarboxamide, ESI
542; m.p.169.

PCT/EF2004/002350
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Example 10

1-N{{4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-
methoxypymolidine-1,2-dicarboxamide ("A11") is prepared analogously to
the following scheme:

HO, d
]
Nepoc __CM4 Nepog __LOWTHFMEOH
Ag,0 wator -
[8) ~

/

: o

e . bro
HO”™ "0 \G\u 0 °

10.1 0.84 ml (15.1 mmol) of methyl lodide Is added under nitrogen to a
mixture of 1 g (4.32 mmol) of cis-N'-BOC-4-hydroxy-D-proline and

3.31 g (14.27 mmol) of silver oxide In 15 ml of acetone, and the reaction
mixture is stimed at room temperature for 48 hours. The precipltate is
subsequently filtered off, and the filtrate is evaporated to dryness under

- reduced pressure, giving 1 g (89.2%) of cis-N'-BOC-4-methoxy-D-

proline methyl ester as a colourless oll, which is reacted further without
further purification, ESI 280.

10.2 25 ml of methanol, 25 ml of water and 0.28 g (11.57 mmol) of lith-
lum hydroxide are added to a solution of 1 g (3.85 mmol) of cis-N'-BOC-
4-methoxy-D-proline methyl ester In 75 ml of tetrahydrofuran (THF), and
the reaction solution Is stirred at room temperature for 5 hours. The
methanol and the THF are subsequently stripped off in a rotary evapo-
rator, and the aqueous solution Is extracted once by shaking with 10 mi
of methylene chloride and acidified to pH 2 by means of saturated citric
acld solution, and the acidic solution s extracted twice with 10 ml of
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methylene chloride each time. Drying of the comblined organic phases
over sodlum sulfate and stripping-off of the solvent gives 0.5 g (53%) of
cls-N'-BOC-4-methoxy-D-proline as a pale oll, which gradually crystal-
lises, ESI 2486.

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]}H{2R 4R)-4-methoxypyrolidine-1,2-dicarboxamide
("A11") as a white powder, ESI 473, m.p. 133",

The following compounds are obtained analogously

1-N-[(4-chlorophenyi)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-y]}-
phenyi]}-(2R,4R)-4-allyloxypyrrolidine-1,2-dicarboxamide, ESI 517, m.p.

o %

1-N-[(4-chiorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phanyl]}-
(2R 4R 4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 487, m.p. 136°;
1-N-{(4-chloropheny)]-2-N-{J4-(3-oxomorpholin-4-yi}phenyl]}-
(2R,4R)-4-propoxypyirolidine-1,2-dicarboxamide, ESi 501, m.p. 106;
1-N-[{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yi)phenyi]}-
(2R ,4R)-4-allyloxypyrrolidine-1,2-dicarboxamide, ES| 489, m.p. 100° and
as by-product
2-N-{allyl-{4-(3-oxomorpholin-4-yl)phenyl]}-1-N-[(4-chlorophenyl)]-
4-hydroxypymolidine-1,2-dicarboxamide, ESI 499;

PCT/EP2004/002350
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1-N-[(4-chlorophenyl)]-2-N-{I3-methyi-4-(3-oxomorpholin-4-yi)-
phenyl[H2R,4R)-4-methoxypymrolidine-1,2-dicarboxamide, ES| 487, m.p.
140°;

1-N-[(4-chiorophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yt)phenyi]}-
(2R, 4R)-4-methoxypyrrolidine-1,2-dicarboxamide, ESI! 487, m.p. 133°;

1-N-[{(4-chlorophenyl)}-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-{2R,4R)-4-methoxypymolidine-1,2-dicarboxamide, ESI 491, m.p.
109°;

1-N-[(4-chlorophenyl)]-2-N-{[4-(2-0xo-2H-pyrazin-1-yl)phenyl]}-
(2R, 4R)-4-methoxypymolidine-1,2-dicarboxamide, ESI 468, m.p. 127°;

1-N-{(4-chiorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yi)-
phenyll}-{(2R,4R)-4-methoxypymolidine-1,2-dicarboxamide, ESI 491, m.p.
99°;

1-N-[(4-chlorophenyl)}-2-N-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-
phenyll}-(2R,4R)}-4-methoxypyrrolidine-1,2-dicarboxamide, ES! 485;

1-N-[(4-chlorophenyl)]-2-N-{[4-{2-ox0-2H-pyrazin-1-yl)phenyl]}-
(2R .4R)4-ethoxypyrrolidine-1,2-dicarboxamide, ES| 482, m.p.132°;

1-N-{(4-chlorophenyi)]-2-N-{{3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)-4-athoxypymulidine-1,2-dicarboxamide, ESI 505, m.p.
131°;

1-N-[(4-chlorophenyi)]-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-
(2R, 4R)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide, ES! 487, m.p.
120°;

1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(2R, 4R)-4-(but-2-ynyloxy)pyrmolidine-1,2-dicarboxamide,

1-N-'[(4-chIorophonylj]—Z—N-{[2-ﬂuoro-4-(3-oxomorpholin4—yl)—
phenyl[H{2R,4R)4-(prop-2-ynyloxy)pymolidine-1,2-dicarboxamide, ESI
515, m.p. 108°;

1-N-{(4-chlorophenyl)]-2-N-{[2-flucro-4-(3-oxomorpholin-4-yi)-
phenyl}-(2R,48 }-4-(prop-2-ynyloxy)pyrrolldine-1,2-dicarboxamide, ESI
515, m.p. 82°%;

PCT/EP2004/002350
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1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(2R.4R)4-(methoxycarbonyimethoxy)pyrrolidine-1,2-dicarboxamide, ESI
531, m.p. 106°; and therefrom by hydrolysis

1-N-{(4-chlorophenyl)]-2-N-{[4-{3-oxomarpholin-4-yl)phenyl]}-
(2R, 4R)-4-(carboxymethoxy)pyrrolidine-1,2-dicarboxamide, ESI 517, m.p.
134",

1-N-[(4-bromophenyl)}-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yi)-
phenyl]}-(2R,4R)-4-methoxypymolidine-1,2-dicarboxamide, ESI 538, m.p.
103°.

Example 11

(3R,5R)-1-{4-chlorophenylcarbamoyi)-5-[4-(3-oxomorpholin-4-yl)phenyi-
carbamoyl]pyrrolidin-3-yl Isobutyrate ("A12") Is prepared analogously to the
following scheme:

. ba
Cfuﬁ‘ﬁ"@m —— %ﬂ?“g O

A solution of 0.2 g (0.44 mmol) of "A8" and 0.146 ml of Isobutyric
anhydride in 1 mi of pyridine is stirred at room temperature for 12 hours.
10 ml of ethyl acetate are subsequently added to the reaction mixture,
and the ethyl acetate solution is washed successively with 5 mi of 1N
hydrochloric acld and 5 mi of saturated sodium chloride solution and
dried over scdium sulfate. Removal of the drying agent by flitration and
stripping-off of the solvent gives 183 mg (79.3%) of (3R,5R)-1-{4-chloro-
phenylcarbamoyl}-5-[4-(3-oxomorpholin-4-yl)phenylcarbamoyl]pyrrolidin-
3-yl isobutyrate ("12") as white crystals, ES| 520, m.p. 129°.
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The following compounds are obtalned analogously

(3R,5R)-1-(4-chlorophenylcarbamoyl)-5-{4-(3-oxomorpholin-4-
yl)phenylcarbamoyl]pyrrolidin-3-yi proplonate, ESI 515;

(3R,5R)-1-(4-chlorophenyicarbamoyl)-5-[4-(3-oxomorpholin-4-
yi)phenyicarbamoyl]pyrrolidin-3-yl acetate, ESI 501, m.p, 148°.

Example 12

4-N-{(4-chlorophenyl)]-5-N-{[4-{3-oxomorpholin-4-yi}phenyi]}-1,3-dloxolane-
4.5-dicarboxamide Is prepared analogously to the following scheme:

Ca
bSO e
— ——l
L o Ho o 0
oo HyOldicaxane 00 DAPEC!

mm 8.708 {3
o— 5’3 Qtj

The following compounds are obtained analogously

4-N-[{4-chlorophenyl)]-5-N-{[3-methyi-4-(3-oxomorpholin-4-yl)-
phenyl]}-1,3-dioxolane-4,5-dIcarboxamide,
4-N-{(4-chlorophenyl)}-5-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-1,3-
dioxolane-4,5-dicarboxamide, ES| 440;
4-N-[(4-chlorophenyl)}-5-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-1,3-
dioxolane-2,2-dimethyl-4,5-dIcarboxamide, ESI| 474;
4-N-{{4-chiorophenyl)]-5-N-{[3-methyi-4-(3-oxomorpholin-4-yl})-
phenyi]}-1,3-dloxolane-2,2-dimethyl-4,5-dicarboxamide, ESI 488;

bR
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4-N-{(4-chlorophenyl)}-5-N-{f4-(2-ox0-1H-pyridin-1-yl)phenyi]}-1,3-
dioxolane-2,2-dimethyl-4,5-dicarboxamide, ES| 468.

Example 13

Analogously to Example 7, reaction of N-[4-(3-oxomorpholin-4-yl)phenyl]-
1-BOC-piperazine-2-carboxamide with 4-chlorophenyl isocyanate gives the
compound

1-N-[4—ch|oréphenyl)]-2-N-[[4-(3-oxomorpholln-4-y|)phenyl]}-1-BOC-
piparazine-1,2-dicarboxamide

S
5
(Cf\@\g;‘gn@a

Removal of the BOC group gives
1-N-[4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-plperazine-1,2-
dicarboxamide.

Analogous reaction of 4-chlorophenyl isocyanate with

N-{4-(3-oxomorpholin-4-yl)phenyf]-1,3-oxazinane-4-carboxamide

glves the compound
1-N-[4-chlorophenyl}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-1,3-

oxazinane-3,4-dicarboxamide.
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Example 13 -1

1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phanyl]}{R)-4-oxo-
pymolidine-1,2-dicarboxamide is prepared analogously to the following

- é
WO TP

0.21 g (0.98 mmot) of pyridinium chlorochromate (PCC) is added to the
solution of 0.3 g (0.65 mmol) of 1-N-[(4-chlorophenyl)}-2-N-{I4-(3-oxo-
morpholin-4-yl)phenyl[}H{1R,4R)}-4-hydroxypyrrolidine-1,2-dicarboxamide
(Example 7) in 15 mi of methyiene chloride, and the reaction mixture is
stirmed at room temperature for 48 hours. The precipitate Is subsequently
filtered off, and the filtrate is washed three times with 20 ml of water each
time and dried over sodium sulfate. After the solvent has been siripped off,
the residue is purified by preparative HPLC, giving 140 mg (47%) of 1-N-
[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-(R)-4-0oxo-
pyrrolidine-1,2-dicarboxamide as a white powder, ESI 457, m.p. 154°.

Example 13 -2

N-[4-(3-oxomorpholin-4-yi)phenyl]-{2R 4R)-1-[2-(4-chlorophenyl)acetyl]-4-
hydroxypyrrolidine-2-carboxamide Is preparad analogously to the following
scheme:

uA
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H
EEDQ
— e H N

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
(Example 7.2) and 0.2 ml of triethylamine In 20 ml of toluene. The resultant
reaction mixture is subsequently left to stir at room temperature for 12
hours, then washed successively with 10 m! of 1N hydrochloric acid and

10 mi of saturated sodium hydrogencarbonate solution, and the organic
phase Is dried over sodium sulfate. After the solvent has been stripped off,
the crude product Is purified by preparative HPLC, giving 0.31 g (46.4%) of
N-[4-(3-oxomorpholin-4-yi)phenyl}-(2R,4R)-1-[2-(4-chlorophenyl)acetyl]-4-
hydroxypyrrolidine-2-carboxamide as a white powder, ESI 458, m.p. 141°.

The following compounds are obtained analogously

N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-(4-chiorobenzoyl)4-
hydroxypymolidine-2-carboxamide, ES| 444, m.p. 216°;

N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,.4R)-1-(1-1H-Indol-3-yi-
methanoyl)-4-hydroxypymolidine-2-carboxamide, ES| 449, m.p. 283°;
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N-[4-(3-oxomorpholin-4-yi)phenyi]-(2R,4R)-1-(1-1H-indol-B-yl-
methanoyl)-4-hydroxypyrrolidine-2-carboxamide, ESI 449, m.p. 148".

Example 13 -3

1-N-[(4-chiorophenyl)]-2-N-{[3-methyi-4-(3-axomorpholin-4-yl)phenyil}-
(2R,4R)4-ethoxypymolidine-1,2-dicarboxamide is prepared analogously to
the following scheme:

A suspension of § 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 mi of tetrahydrofuran
(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 ml of water. The aqueous solution is then washed twice with
10 ml of methylene chloride each time and acldified using 2N hydrochloric
acld. The resultant acidic solution Is extracted three times with 20 ml of
methylene chioride each time. Drying of the combined methylene chloride
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extracts over sodium sulfate and stripping-off of the solvent gives 4.87 g
(86.9%) of cis-N'-Boc-4-athoxy-D-proline as a colourless oil. ESI: 232.
Analogously to Example 7, reaction of cis-N'-Boc-4-sethoxy-D-proline gives
the compound
1-N-[(4-chlorophenyl)}-2-N-{[3-methyl-4-{3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide, ESI 501, m.p. 117°,

The compounds

1-N-[(4-chlorophenyl)}-2-N-{[4-(2-ox0-1H-pyridin-1-yl)phenyl]}-
(2R,4R)-4-ethoxypymolidine-1,2-dicarboxamide, ESI 481, m.p. 209°,

1-N-[{(4-chloropheny!)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)4-ethoxypymolidine-1,2-dicarboxamide, ESI 505, m.p. 187°;

are obtained analogously.

Example 13 - 4

2-N-[(4-chlorophenyl)]-1-N-{[4~(3-0xomorpholin-4-yl)phenyl]}-(R)-pyr-
rolidine-1,2-dicarboxamide is prepared analogously to the following

scheme:

ON
C\"'f' ° 4 (,To \<j‘ojJL cl
o ™ OCI ONH -

»  pyridine
ENIPr,
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1.01 g (5.00 mmol) of 4-nitrophenyl chloroformate and 0.404 mi

(5.00 mmol) of pyridine are added to a solution of 981 mg (5.00 mmol) of
4-(4-aminophenyl)morpholin-3-one in 10 ml of dichloromethane, and the
mixture is stirred at room temperature for 1 hour. 1.31 g (5.00 mmol) of
(R)-2-(4-chlorophenylcarbamoyl)pyrrolidinium chloride and 2.55 mi

(15.0 mmol) of N-ethyldilscpropylamine are added to the suspension. The
reaction mixture is stired at room temperature for 12 hours and then
evaporated, and the residue Is chromatographed on a silica-gel column,
giving 2-N-[(4-chlorophenyl)}-1-N-{[4-(3-oxomorpholin-4-yi)phenyl]HR)-
pymolidine-1,2-dicarboxamide as a yeliowish solid, ES| 443.

2-N-[(4-chlorophenyl)]-1-N-{[4-«(3-oxomorpholin-4-yl)phenyl[}-{S)-pymolid-
Ine-1,2-dicarboxamide, ES| 443,
is obtained analogously.

Example 13 -5

N-(4-chlorophenyl}-(R)-1-{2-[4-(3-oxomorpholin-4-yl)phenyllacetyl}pyr-
rolidine-2-carboxamide is prepared analogously to the following scheme:

4\
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(o
O o HN EEDQ t
i ‘gH + OCI toluene 0 OHNOCI

HCl/ o ﬁ\b\j\
'dioxane H: 'f oH

T O
DA

4.82 g (19.5 mmol) of ethyl 2-ethoxy-1,2-dIhydroquinoline-1-carboxylate
(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 ml of toluene, and
the mixture is stimed at room temperature for 3 hours. The reaction mixture
is filtered, and petroleum ether is added to the filtrate. The precipitate
formed is filtered off and dried, giving tert-butyl (R)-2-(4-chlorophenyi-
carbamoyl)pyrrolidine-1-carboxylate as colourless crystals; ESI 325.

4,00 g (12.3 mmol) of tert-butyl (R)-2-{4-chlorophenylcarbamoyi)pyr-
rolidine-1-carboxylate are dissolved In 20 ml of 4N HCI in dioxane and left
at room temperature for 2 hours. The reaction mixture is evaporated and
dried, giving (R)-2-(4-chloropheny|carbamoyl)pyrrolidiniqm chloride as a
slightly brownish solid; ESI 225.

0.26 ml (2.4 mmol) of 4-methylmorpholine and 230 mg (1.2 mmol) of N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (DAPECH) are
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added to a solution of 261 mg (1.00 mmol) of (R)-2-(4-chlorophenyi-
carbamoyl)pyrrolidinium chioride and 235 mg (1.00 mmol) of 4-(3-oxo-
morpholin-4-yi)phenylacetic acid in 2 mi of DMF, and the mixture is stimed
at room temperature for 18 hours. The reaction mbdure is introduced Into
water, and the precipitate formed is flitered off, giving N-{4-chlorophenyl)-
(R)-1-{2-[4-(3-oxomorpholin-4-yl)phenyl]acetyi}pyrrolidine-2-carboxamide
as a slightly brownish solld; ESI 442.

N-(4-chlorophenyl)«{S)-1-{2-}4-(3-oxomorpholin-4-y)phanyl]acetyi}pyr-
rolidine-2-carboxamide, ESI 442, Is obtained analogously.

Praparation of the carboxylic acld unit

H!N. tol G\/\ H
oy o D 2 YL
O’I + G oS ’\E 0™

oo O _wn_

scotonitrle \O\J\o/\ stharcl m on
14.8 g (92.7 mmol) of (2-chloroethoxy)acatyl chioride are added to a
suspension of 20.0 g (92.7 mmol) of sthyl 4-aminophenylacetate hydro-
chiloride in 25 mi of toluene, and the mixture I8 heated at the boll for 24
hours. The reaction mixture is evaporated and dried, giving ethyl {4-[2-

(2-chlorosthoxy)acetylaminolphenyi}acetate as a yellowish solid; ES|
300.

43.4 g (133 mmol) of caeslum carbonate are added to a solution of 26.6 g
(88.8 mmol) of ethyl {4-[2-(2-chloroethoxy)acetylamino]phenyllacetate in
100 mi of acetonitrile, and the mixture Is stirred at room temperature for 18
hours. The reaction mixture Is flitered, and the filtrate Is evaporated, giving
ethyl [4-(3-oxomorpholin-4-yl)phenyllacetate as a yellowish oil; ESI 264,

<%
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20.2 g (76.8 mmot) of ethyl [4-(3-oxomorpholin-4-yi)phenyllacetate are
dissolved in a solution of 3.37 g of sodium hydroxide In 40 mi of ethanol,
and the reaction solution Is stirred at room temperature for 18 hours. The
reaction mixture Is evaporated, and the residue Is dissolved in water and
acldified to a pH of 3 using 1N hydrochloric acid. The mixture Is extracted
with ethyl acetate, and the organic phase Is dried over sodium sulfate and
evaporated, giving 4-(3-oxomorpholin-4-yl)phenylacstic acid as a yellowish
solid; ESI| 236.

The following compounds are obtained analogously to Example 13-5:

N-(4-chlorophenyl}-{2R 4R )-1{2-[4-(3-oxomorpholin-4-yi)phenyi}-
acetyl}-4-methoxypymolidine-2-carboxamide,
N-(4-chlorophenyl)-(2R,48)-1-{2-[4-(3-oxomorpholin-4-yl)phenyl]-
acetyl}-4-methoxypymolidine-2-carboxamide,
N-(4-chlorophenyl}-(2S,4R)-1-{2-{4-(3-oxomorpholin-4-yl)phenyl]-
acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(S)-1-{2-[4-(2-oxo-1H-pyridin-1-yl)phenyfjacetyl}-
pymolidine-2-carboxamide,
N-{4-chlorophenyl)}(S)-1-{2-[4-(2-oxopyrrolidin-1-yl)phenyllacetyl}-
pyrrolidine-2-carboxamide,
N-{4-chlorophenyl){R)-1-{2-[4-(2-0xopyrrolidin-1-yl)phenyljacetyi}-
pymolidine-2-carboxamide,
N-(4-chlorophenyl)-(R)-1-{4-{2-oxoplperidin-1-yl)benzoyl]pyrrolidine-2-
carboxamide,
N-(4-chlorophenyl)}-(R)-1-[4-(2-oxopiperidin-1-yi)phenyloxycarbonyi]-
pyrrolidine-2-carboxamide.

Example 13 -6



10

15

20

25

30

35

W 2004/087646 PCT/EP2004/002350

1-N-{(4-chlorophenyi)]-2-N-{[4~(3-oxomorpholin-4-yl)phenyl[}-(2R, 4R )}4-
(2,3-dihydroxypropoxy)pyrrolidine-1,2-dicarboxamide is prepared analo-
gously to the following scheme:

4
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1.55 g (38.6 mmol) of sodium hydride are added in portions under nitrogen
to the solution of 10.3 g (42 mmol) of 1-fert-butyl 2-methyl (2R 4R)-4-
hydroxypymolidine-1,2-dicarboxylate and 38.34 ml (420 mmol) of 3-bromo-
1-propene In 100 ml of dimethylformamide (DMF), and the mixture is sub-

- sequently stirmed at room temperature for 15 minutes. 9.73 g (42 mmol) of

silver oxide are then added in portions to the reaction mixture, and the
reaction mixture Is left to stir at room temperature for a further 12 hours.
The reaction mixture is then filtered, the flitrate Is evaporated to dryness

_ under raduced pressure, and the residue is taken up In 20 ml of saturated

citric acid solution. After the precipitate has been filtered off, the fiitrate is
extracted twice with 20 ml of ethyl acetate each time. Drying of the com-
bined organic phases over sodium sulfate and stripping-off of the solvent
gives 11.6 g of 1-fert-butyl 2-methy (2R,4R)4-allyloxypyrrolidine-1,2-
dicarboxylate as a red-brown oll; ES| 286.

6.16 g (52.6 mmol) of N-methylmorpholine N-oxide (NMO) and 193.7 mg
of potassium osmate dihydrate are added successively at room
temperature to the solution of 5 g (17.52 mmol) of 1-teri-butyl 2-methyt
(2R, 4R -4-allyloxypymolidine-1,2-dicarboxylate in 60 m! of water, 25 ml of
acetone and 10 ml of tert-butanol, and the mixture Is stirred for 48 hours.
8.8 g (52.6 mmol) of sodium sulfite are subsequently added to the reaction
mixture, which is stirmed at room temperature for a further hour. The
reaction mixture is then evaporated under reduced pressure, the residue is
taken up in 50 mi of water, and the agueous solution is extracted twice with
20 mi of ethyl acetate each time. Drying of the combined organic phases
over sodium sulfate and stripping-off of the solvent gives 4.7 g of 1-fert-
butyl 2-methyi (2R ,4R)4-(2,3-dIhydroxypropoxy)pymolidine-1,2-dicar-
boxylate as a yellowish oil; ESI 320. 1.08 g of lithium hydroxide are added
to the solution of 4.6 g of this methyl ester In 40 ml of tetrahydrofuran,

10 ml of methano! and 10 mil of water, and the reaction mixture is stirred at
room temperature for 12 hours. The reaction mixture is subsequently
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evaporated under reduced pressure, 10 ml of saturated citric acld solution
are added to the aqueous solution which remains, and the mixture is
extracted three times with 20 ml of ethyl acetate each ime. Drying of the
combined organic phases over sodium sulfate and stripping-off of the sol-
vent gives 4.3 g of terf-butyl (2R,4R)-4-(2,3-dihydroxypropoxy)pyrrolidine-
1,2-dicarboxylate as a yellow powder; ESI 308. Analogously fo Example 7,
this acid gives the compound 1-N-[{4-chlorophenyl)}-2-N-{4-(3-oxomorpho-
lin-4-yl)phenylH2R.4R)-4-(2,3-dIhydroxypropoxy)pymolidine-1,2-
dicarboxamide; ESI 533.

1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4~(3-oxomorpholin-4-yl)phenyi]}-
(2R 4R)-4-{2,3-dihydroxypropoxy)pyrrolidine-1,2-dicarboxamide; ESI 551,
is obtalned analogously.

Example 13 -7

1-N-[{4-chlorophenyl)]-2-N-{I4-(3-oxomorpholin-4-yl)phenyl]}]{2R 4R)-
4-(2-hydroxy-3-pyrrolidin-1-ylpropoxy)pyrrolidine-1,2-dicarboxamids,
1-N-[(4-chlorophenyl)])-2-N-{[4-(3-0xomorpholin-4-yi)phenyl[}-(2R 4R )-
4-(2-oxooxazolidin-5-yimethoxy)pyrrolidine-1,2-dicarboxamide and
1-N-{{4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-{(2R,4R)-
4-(3-amino-2-hydroxypropoxy)pyrmrolidine-1,2-dicarboxamide, ES! 532, m.p.
115;
are prepared analogously to the following scheme:

2
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Example 13 -8

1-N-[(4-chlorophenyl)]-2-N-{N-methoxycarbonyimethyl-N'-{4-(3-oxo-
morpholin-4-yl)phenyl}-(2R,4R)-4-methoxypymolidine-1,2-dicarboxamide Is
prepared analogously to the following scheme:
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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
Example 7.1} in 20 ml of dimethyiformamide, and the mixture Is stirred at
room temperature for 30 minutes. 0.22 mg (2.31 mmol) of methyl bromo-
acetate is subsequently added to the reaction mixture, which is then left to
stir at room temperature for 12 hours. The reaction mixture is then evapo-
rated under reduced pressure, the residue Is taken up in 20 mi of water,
and the aqueous solution Is extracted three times with 20 ml! of methylene
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-
methoxy-2-{methoxycarbonyimethyl-[4-(3-oxomorpholin-4-yl}phenyl]-
carbamoyl}pyrrolidine-1-carboxylate as a yellow oil; ESI (M-BOC) 302.

Removal of the BOC group glves 1-N-[(4-chlorophenyl)]-2-N-{N-methoxy-
carbonyimethyi-N'-[4-(3-oxomorpholin-4-yl)pheny[}-2R,4R)-4-methoxy-
pymrolidine-1,2-dicarboxamide, ESI 545, m.p. 108°.

The compound
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1-N-[(4-chiorophenyl)}-2-N-{N-methoxycarbonyimethyl-N'-{2-fluoro-4-(3-
oxomorpholin-4-yl)phenyl]}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarbox-
amide, ESI 563, m.p. 100°,

is obtalned analogously.

Exampie 13 -9
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomarpholin-4-yl)cyclohexan-1-yi}}-

(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide is prepared analogously
to the following scheme

13-9.1 8.32 g (40.3 mmol) of (2-chlorosthoxy)acetyl chioride 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 stimed at room temperature for 20 hours. The
reaction mixture is then evaporated under reduced pressure, the residue is
taken up in 20 mil of water, and the aqueous solution Is extracted three
times with 20 ml of ethyl acetate each time. After the combined organic
phases have been dried over sodium sulfate and the solvent has been
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stripped off, the residue is taken up In 20 ml of acetonitrile, and 2.3 g of
caeslum carbonate are added to the resultant solution. The reaction mix-
ture Is then left to stir at room tamperature for 48 hours and then evapo-
rated under reduced pressure, the residue is taken up in 20 ml of water,
and the aqueous solution s extracted four times with 20 ml of ethyl acetate
each ime. After the combined organic phases have been dried over
sodium sulfate and the solvent has been stripped off, the residue is taken
up in 50 mi of tetrahydrofuran, 0.3 g of 5% palladium/carbon is added to
the resultant solution, and the mixture is hydrogenated untll the take-up of
hydrogen ceases. The catalyst is subsequently filtered off, and the filtrate
ls evaporated to dryness under reduced pressure, giving 1.5 g of 4-(4-
aminocyclohexyl)morpholin-3-one as a colouriess oll; ESi 1989,

13-9.2 Analogously to Example 7.3, reaction of cis-N'-BOC-4-
hydroxy-D-proline and 4-chloropheny! isocyanate gives the compound
(2R,4R)-1-{4-chlorophenyicarbamoyi}-4-hydroxypymolidine-2-carboxylic
acid; ES| 285; m.p. 132°.

13-9.3 Analogously to Example 7.1, reaction of the amine 13-8.1
and the acid 13-9.2 glves the compound 1-N-[(4-chlorophenyi)]-2-N-{{4-(3-

oxomorpholin-4-yl)cyciohexan-1-yi[}-(2R,4R)4-hydroxypyrrolidine-1,2-
dicarboxamide, ES! 485; m.p. 245°.

Example 13 - 10

The following compounds are obtained analogously to Example 7

1-N-[(4-chlorophenyi)]-2-N-[{(1-methyl-[1,4 IbIpiperidinyl-4-yl)]-
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 464; m.p. 78"
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1-N-{(4-chlorophenyl)]-2-N-[(3,4,5,6-tetrahydro-2H-[1,4']bipyridinyi-4-
v)}-(2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide, ES| 444

H

Wentt

1-N-{(4-chlorophenyl)}-2-N-{(3.4,5,8-tetrahydro-2H-1,4"-bipyridinyl-4-
yI(2R,4R)4-ethoxypymolidine-1,2-dicarboxamide, ESI 472,

N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-(4-pyridin-4-yipiperazine-1-
carbonyl)pymolidine-1-carboxamide, ESI 430

Q

HO
Cl

N-(4-chlorophenyl}-(2R,4R)-4-hydroxy-2-[4-(2-methoxyphenyl)-
piperazine-1-carbonyl]pymolidine-1-carboxamida, ESI 459
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N-(4-chlorophenyl)-(2R,4R)-2-{4-(4-fluorophenyl)piperazine-1-car-
bonyl]-4-hydroxypyrrolidine-1-carboxamide, ES| 447,
N-(4-chiorophenyl)-(2R,4R)-4-hydroxy-2-}4-hydroxy-4-(4-methoxy-
phenyl)plperidine-1-carbonyl]pyrrolidine-1-carboxamide, ESI 458;
N-{4-chlorophenyl}-(2R 4R)-4-hydroxy-2-{4-pyridin-2-yiplperazine-1-
carbonyl)pymolidine-1-carboxamide, ESI 430;
N-{4-chliorophenyl)-(2R,4R)-2-[4-(4-ethylpiperazin-1-yi)piperidine-1-
carbonyl]-4-hydroxypymolidine-1-carboxamide, ESI 465;
N-(4-chlorophenyl}-(2R,4R)-2-[4-(4,6-dimethylpyrimidin-2-yl}-
piperazine-1-carbonyl]l-4-hydroxypyrrolidine-1-carboxamide, ESI 459;
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-(1-methyipiperidin-4-yi)-
piperazine-1-carbonyl]pymolidine-1-carboxamide; ESI 450;
1-N-[{(4-chlorophenyl)]-2-N-{[2-{2-dimethylaminoathoxy)-4-morpholin-
4-yiphenyil}-(2R 4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 532;
1-N-{(4-chlorophenyl)}-2-N-[(2-sthoxy-4-morpholin-4-ylphenyl)]-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ESI| 489;
1-N-[(4-chlorophenyl)}-2-N-{(4-morpholin-4-yi-2-propoxyphenyl)}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 504;

Example 13 - 11
The following compounds are obtained analogously to Example 7

1-N-{(4-chlorophenyi)}-2-N-{T4-{2-iminopyrrolidin-1-yl)phsny]}-
(2R 4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 442;
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1-N-[{(4-chlorophenyl)]-2-N-{[3-methyl-4-(2-iminopymrolidin-1-yi)-
phenyl[}(2R 4R )}-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 456;
1-N-[(4-chlorophenyl)]-2-N-[4-{2-[(E)-cyaniminc]imidazolidin-1-yi)-
phenyi]}-(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ESI| 468;
1-N-{(4-chlorophenyl)]-2-N-{[4-(2-imino-5-methyithiazol-3-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 473;
1-N-[(4-chlorophenyl)]-2-N-{[2-aminocarbonyl-4-(3-oxomorphalin-4-
yi)phenyl[-(2R 4R)4-hydroxypyrmolidine-1,2-dicarboxamide, ESI 502;
1-N-[(4-chiorophanyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-(2R 4R}-
4-hydroxy-2-methyipymolidine-1,2-dicarboxamide, ESI 457.

Exampie 13 -1

N-[4-(3-oxomorpholin-4-yl)phenyl]{2R,4R}-1-(E)-3-(5-chlorothiophen-2-yi}-
acryloyl]-d—hydrox)_rpyrrolldlna-z-carbommlde Is prepared analogously to
the following scheme:

e
rw;-::-m}”*?

°\_/“O‘ o

The solution of 1 g (6.62 mmol) of 5-chioro-2-thiophenecarboxaldehyde
and 1.38 g (13.23 mmol) of malonic acld In 0.07 ml of piperidine and 5 ml
of pyridine Is refluxed for 2 hours. The reaction solution Is subsequently
allowed to cool, then poured Into 20 ml of water and acidifled to pH 1 using
2N hydrochloric acid. The product which preclpitates In the process is fil-
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tered off with suction and dried In a drying cabinet at 80°C, giving 1.02 g of
(E)-3-(5-chlarothiophen-2-yi)acrviic acld as brown crystals, ES| 189.
Analogously to Example 7.1, reaction between the compound of

Example 7.2 and (E)}-3-{5-chlorothlophen-2-yl)acrylic acld gives the
compound N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-chloro-
thiophen-2-yi)acryloyi}-4-hydroxypyrrolidine-2-carboxamide as colour-

less crystals, ESI 476, m.p. 151°.

The following compounds are obtained analogously

N-[4-(3-oxomorpholin-4-yl)phenyl}-{2R 4R)-1-[(E)-3-thiophen-3-
ylacryloylj-4-hydroxypymolidine-2-carboxamide, ES| 442, m.p. 137°;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R ,4R)-1-[(2E,4E)-5-phenylpenta-
2,4-dienyloyi]-4-hydroxypymrolidine-2-carboxamide, ES! 462, m.p. 127°;
N-[4-(3-oxomorpholin-4-yl)phenyl]{2R 4R)-1-[(E)-3-(5-methylfuran-2-
yl)acryloyl]-4-hydroxypymolidine-2-carboxamide, ESI 440, m.p. 133°;
N-{4-(3-oxomorpholin4-yi)phenyl]{2R,4R)-1-{(E)-3-thiophen-2-yi-
acryloyll-4-hydroxypymolidine-2-carboxamide, ES| 442;

N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyi]-(2R,4R)-1-[(E)-3-(5-chloro- °

thiophen-2-yl)acryloyl}-4-methoxypyrrolidine-2-carboxamide, ESI 508;
N-[2-fluoro-4-(3-oxomorpholin4-yl)phenylH{2R 4R)-1-{(E)-3«(5-chloro-
thiophen-2-yl)acryloyl]-4-hydroxypymolidine-2-carboxamide, ES| 494, m.p.
1117
N-{4-(3-oxomorpholin-4-yl)phenyi]-(2R.4R}-1-[(E)-3-(4-chlorophenyl)-
acryloyl]-4-hydroxypymolidine-2-carboxamide, ES! 470;
N-[4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1{(E)-3-(3.4-dichloro-
phenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxemide, ES| 504;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E}-3-(4-chlorophenyl)-
acryloyl]-4-methoxypyrmrolidine-2-carboxamide, ESI 484;
N-{4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-[{E)-3-(3.4-dichioro-
phenyi)acryloyl}4-methoxypymrolidine-2-carboxamide, ESI 518;

oo
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N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-1H-imidazol-4-
ylacryloyl]-4-hydroxypymolidine-2-carboxamide, ESI 426;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-chlorothio-
phen-2-yi)acryloyll-4-methoxypyrrolidine-2-carboxamide, ESI 490;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,.4R)-1-[(E)-3-(5-chlorofuran-2-
yl)acryloyl]-4-hydroxypymolidine-2-carboxamide, ESI 460;
N-[4-(3-oxomorpholin-4-yl)phenyl]-{2R,4R)-1-[(E)-3-(5-chlorofuran-2-
yl)acryloyl]-4-methoxypymolidine-2-carboxamide, ESI 474;
N-[4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-[(E)-3-(4-chlorophenyl)-
acryloyl]-4-ethoxypymolidine-2-carboxamide, ES| 498;
N-[4-(3-oxomorpholin-4-yi)phenyl]{2R4R)-1-[(E)-3-(3,4-dichloro-
phenyl)acryloyi]-4-sthoxypymrolidine-2-carboxamide, ES| 532;
N-[4~(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-(5-chlorofuran-2-
yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ESI 488,
N-j4-{3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-chlorothlo-
phen-2-yl)acryloyi]-4-ethoxypymalidine-2-carboxamide, ES| 504;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyf]-(2R 4R )-1-{(E)-3-(4-chloro-
phenyl)acryloyl4-hydroxypymrolidine-2-carboxamide, ESI 488;
N-[2-fluoro-4-(3-oxomorpholin-4-y{)phenyl]-(2R 4R )-1-[(E)-3-(3,4-
dichlorophenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide, ES{ 522;
N-{2-fluoro-4-(3-oxomorpholin4-yl)phenyl{2R 4R)-1-{(E)-3-(5-chioro-
furan-2-yl)acryloyf]-4-hydroxypymrolidine-2-carboxamide, ESI 478;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-{(E)-3-{5-chloro-
furan-2-yl)acryloyl]-4-methoxypymolidine-2-carboxamide, ESI 492;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-{4-chloro-
phenyl)acryloyl]4-methoxypyrrolidine-2-carboxamide, ESI $02;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3+(3,4-
dichlorophenyi)acryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI 536;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyf}-(2R,4R)-1-{(E)-3-(4-chloro-

phenyl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide, ES! 516;

N-[2-flucro-4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-|(E)-3-(3,4-
dichlorophenyl)acryloyi]-4-ethoxypyrrolidine-2-carboxamide, ESI 550;
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N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R.4R)-1-[(E)-3-{5-chloro-
furan-2-yl)acryloyl}-4-ethoxypyrrolidine-2-carboxamide, ES| 508;
N-{2-fluoro-4-(3-oxomorpholin4-yi)phenyl{2R 4R)-1-[(E)-3-(5-chloro-
thiophen-2-yl)acryloyl}-4-ethoxypymolidine-2-carboxamide, ES| 522;
N-[4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1{(E)-3-1 H-imidazol-4-yl-
acryloyl]-4-ethoxypyrrolldine-2-carboxamide, ES| 454,
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R)-1-[(E)}-3-1H-
imidazol-4-ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide, ESI| 444,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-1H-
imidazol-4-ylacryloyl]-4-methoxypyrrolidine-2-carboxamide, ESI 458,;
N-[2-fluoro-4-{3-oxomorpholin-4-yl)phenyl}{2R ,4R}-1-[(E)}-3-1+-
imidazol-4-ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide, ES| 472;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R ,4R)-1-[(E)-3-pyridin-3-
ylacryloyll-4-hydroxypymolidine-2-carboxamide, ESI 455;
N-{4-(3-oxomorpholin-4-yi)phenyl]-(2R ,4R)-1-[(E)-3-pyridin-3-ylacryl-
oyf]-4-ethaxypyrolidine-2-carboxamide, ESI 465;
N-[2-fluoro-4-{3-oxomorpholin-4-yi)phenyl{2R,4R)-1-[(E)-3-pyridin-3-
ylacryloyl]-4-methoxypyrrolidine-2-carboxamide, ES| 4868;
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)}-3-pyridin-3-
ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide, ES| 483;
N-{4-(3-oxomorpholin-4-y)phenyi]-(2R 4R}-1-[(E}-3-pyridin-3-ylacryl-
oylH4-hydroxypymrolidine-2-carboxamide, ES| 437;
N-[4-(3-oxomormpholin-4-yl)phenyll{2R,4R)-1{(E)-3-pyridin-3-yiacryl-
oyl]-4-methoxypyrmrolidine-2-carboxamide, ES| 451;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R }-1-{(E)-3-pyridin-4-ylacryl-
oyl4-hydroxypymolidine-2-carboxamide, ESI 437,
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-|(E)-3-pyridin-4-ylacryl-
oyl]-4-sthoxypymolidine-2-carboxamide, ESI 465;
N-[4-(3-oxomorpholin-4-yi)phenyl]<{2R 4R)-1-{(E)-3-1 H-imidazol-4-yi-
acryloyl]-4-methoxypymolidine-2-carboxamide, ESI 440;
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N-[4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-(4-bromothio-
phen-2-yl)acryloyl]-4-hydroxypyrmolidine-2-carboxamide, ESI 521;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R }-1{(E)-3-(4-bromothio-
phen-2-yl)acryloyi]-4-ethoxypymolidine-2-carboxamide, ES| 549;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-bromothio-
phen-2-yl)acryloyl]-4-hydroxypymolidine-2-carboxamide, ESI 521;
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R }-1-{(E)-3-(5-bromothio-
phen-2-yl)acryloy}-4-ethoxypyrrolidine-2-carboxamide, ESI 549,

Example 13 - 13

The follmiring compounds are obtained analogously to Example 7

N-(4-chlorophenyl)-(R)-1-[4-(2-oxopiperidin-1-yl)benzoy]pyrrolidine-2-
carboxamide, ES| 426;
N-{4-chlorophenyl}-(S)-1-[4-(2-oxopiperidin-1-yl)benzoyl]pyrrolidine-2-
carboxamide, ESI 426;
1-N-[{4-chlorophenyi}]-2-N-{[4-(5-ox0-1,4-oxazepan-4-yi)phenyl[}-(R)-
pyrrolidine-1,2-dicarboxamide, ES| 457;
1-N-[(4-chlorophenyl)}-2-N-{[4-{5-0x0-1,4-0xazepan-4-yl)phenyi]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 473;
1-N-[(4-chlorophenyi)]-2-N-{[4-((S)-2-methyl-3-oxomorpholin-4-y1)-
phenyl[H2R,4R)}4-hydroxypyrrolidine-1,2-dicarboxamide, ESI 473;
1-N-[(4-chlorophenyl)}-2-N-{[4-({{S)-2-methyl-3-oxomorpholin-4-yl)-
phenyl]}-(2R}-pyrrolidine-1,2-dicarboxamide, ES| 457;
1-N-[(4-chlorophenyl)]-2-N-{[4-((R)-2-methyl-3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R)4-hydroxypyrolidine-1,2-dicarboxamide, ESI 473,
1-N-[(4-chlorophenyl)}-2-N-{[4-{(R)-2-methyl-3-oxomorpholin-4-yi)-
pheny[(2R)pymolidine-1,2-dIcarboxamide, ES| 457;
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl}-2-phenoxy-
phenyi]}-(2R)-pynrolidine-1,2-dlcarboxamide, ESI 535;
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1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-{(R)-2-methyl-3-oxomorpholin-
4-yl)phenyllH2R 4R)-4-hydroxypymolidine-1,2-dicarboxamide, ESI 491;
1-N-{(4-chiorophenyi)]-3-N-{[4{3-oxomorpholin-4-yi)phenyl}}-
piperidine-1,3-dicarboxamide, ESI 457,
1-N-[(4-chlorophenyl)]-3-N-{[3-methyi-4-(3-oxomorpholin-4-yl)-
phenyi]}piperidine-1,3-dicarboxamide, ESI| 471;
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-0x0-1,4-oxazepan-4-yl)phenyi])}-
(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 473;
1-N-[(4-chlorophenyl})]-2-N-{]2-methyl-4-(3-oxomorpholin-4-yi)-
phenyl]H{2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 473;
1-N-[(4-chlorophenyl)]-2-N-{4-(3-oxomorpholin-4-yl)phenyl}{2R,4R})-
4-hydroxypyrrolidine-1,2-dicarboxamide, ES| 459;
1-N-{(4-chlorophenyt)}-2-N-{]2-(3-oxomorpholin-4-yi)phenyl}-(2R,4R)-
4-hydroxypymolidine-1,2-dicarboxamide, ESI| 459,

Example 13 - 14

The following compounds are obtained analogously to Example 7

N-[4-(3-oxomorpholin-4-yi}phenylHrac)-2-[3-(4-chlorophenyl)ureldo}-
cyclopentanecarboxamide, ES| 457

o Y
oF TG

N-[3-methyl-4-(3-oxomorpholin-4-yl)phenyl}-(rac)-2-[3-(4-chloro-
phenyl)ureido]cyclopentanecarboxamide, ESI 471.
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Example 13 - 15

1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl[}{2R,4R)-4-(2-
methoxysethoxy)pyrrolidine-1,2-dicarboxamide, ES| 517, Is prepared as
described below

LT O,

O/__,O-
HCVdloxane 2"]\," >~ _z O
oy gD

(o
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14. Examples of the fion of intermediate compounds

14.1  All compounds of the following formula VI (where R=H or
methyi; n = 3, 4 or 5) can be syntheslsed in accordance with the follow-
ing scheme.

/T (CHy),

" Q/Nlj "

R

For example, synthesls of 1-(4-amino-2-methylphenyl)plperidin-2-one:

14.2 Synthesis of the phenylplperidone unit without a methyl group:

WO D) 22 SO0
Ob
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1-(4-Amino-2-methyiphenyl)plperidin-2-one Is prepared, for example, as
indicated below:

] No.ﬂm_l * B/v\/ﬁ\cl —ZTM:" Brvvruﬁ
s NO,
|0 20

10
14.3  1-{(4-Aminophenyl)-1/+-pyrazin-2-one
15
Ce,CO, /—\
+ l e
é C:lOH DMF W_O_NOI
NO, o
20
SnCl =
e QO
Ethanol w
o)
25

144  1-(4-Amino-2,5-dimethylphenyl)plperidin-2-one

0
35 -—EE—:— H,N—Q—hi )
Pd/C
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145 1-(4-Amino-3-methylphenyl)plperidin-2-one

PCT/EP2004/002350

L, - O, = °="wf>,£]

148 1-(5-Aminopyridin-2-yi)plperidin-2-one

L, =
O'N_Q_CI "N oW
' H

H, H,N
tnt—— ' -
Pd/C N° N
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14.7 1-(4-Aminomethylphenyl)piperidin-2-one

L, e \@5

NHy/MeOH

PCT/EP2004/002350

508 08

14.8 2-{4-Aminophenyl)-2-azabicyclo[2.2.2]octan-3-one

boi-
N
H

e
= Q

NH,

o

NO,

copper powder K;CO,
o
Kl, 145°C

Lo

Q

NO,
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149  1-(3-Amino-6-ethylphenyl)pyrrolidin-2-one

o 1. DMFirefiux
CC oo 22 O0
NH, 2. NaOH WOH

_sodl, | g\ HNO, 65% EI\ W
Y7 nsomsen O Y pac

0 0

Moo

14,10 2-(4-Amino-2-trifluoromethylphenyl)-2-azabicyclo[2.2.2]octan-3-
one

0

E?O
Hy N F
e
oL
NH,

PCT/EP2004002350

o
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1411 1-{4-Amino-3-chlorophany!)pyrrolidin-2-one

1
5 cl Cs,CO; ? |
é * :N:LO DMF . Né
NO, : _ NO,

10
H, |
Pd/C 5
NH,
15
14.12 1-{4-Amino-2-triflucromethylphenyl)piperidin-2-one
NO,
20 FF
H F
& Br copper powder, K,CO, F
QO + - F
NO, Ki, 150°C c“rjtj F
25 NH,
H.
2 F
PdIC OIN)F F
30

35




e
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14.13 3-(4-Amino-2-methylphenyl}-1,3-oxazinan-2-one

NO,

5 OzN\©\/ ) (ﬂ:fo copper powder, K,C& @\
Br 0 KI, 160°C

N\FO
NH, EJ
10 n Q\
Pd/C C\go

15

14.14 4-(4-Aminophenyl)morpholin-3-one

NO,O KMnO,, CH,Cl, N°=\CLN ,k
20 Q benzyitriathylammonium chioride |\/o

LT O
s O

(_o

30

35
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14.15 1-(4-Aminophenyl)pyridin-2-one

- QL Q:j

NO,

sncl, \O\ é

14.168 1-(4-Amino-2-msthylphenyl)piperidin-2-one

NO, toluena Br N
QL oo 22 sy
2 NO,
Cl,GO. NO, \q H: HN
cH,cN 5 U 5
14.17 1-(4-Aminophenyl)}-1H-pyridin-4-one

= Cs,CO, NO;
+ N, p-OH ——
\ DMF Q
NO, 0

H,N

RaNi r@o

PCT/EP2004/002350
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14.18  1-(4-Aminophenyl)4-tert-butyloxycarbonyiplperazin-2-one

E
Cs,CO; /=

02
14.19 1-(3-Aminophenyl)piperidin-2-one
?r C{; copper powder, K,co, Q
NO,
No: © Kl, 140°C O
NH,
= G

14.20 1-(4-Aminophenyl)-2-caprolactam

F H

N

Ca,CO,
* ( ) DMF NO; O 'O
NO,
o)

KMnO,, CH,Cl, < > O Y @ D

- _—" N
benzyliriethyl- RaM
ammonlum chloride
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14.21 1-(4-Amino-3-fluorophenyl)piperidin-2-one

F
y Cs,CO, =
5 + | ——= NO;
F N~ “OH DMF
NO, F 0
F
e )
——— H:N
o )
(0]
14.22 1-(4-Amino-2-fluorophenyl)piperidin-2-one
15 F
F ca,co
+ | | —g >—
N~ “OH DMF
NO,
20
d{}
25

14.23 1-(4-Amino-2-fluorophenyl)-2-caprolactam

NO,

KMnO,, CH,C1,
35 Q C H "_Q"D
benzyitristhy-

ammonium chioride

o ﬁh_ﬁmmﬁ,'ﬂm %MAM'M'“M&MJ#-"HMWM\* AP e o, A it et | M A, M AL C . M B . 2P B
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14.24 4-(4-Amino-2-fluorophenyi)-1,4-oxazepan-5-one

5 oh e g"a:oo, @ oh
.3 8q. . HN N
H'N_O_' + HK,O 0.2 8q. CH,;NCH,CH,NCH, 0

acetonitrile, 75°C

14.25 4-(4-Amino-3-phenoxyphenyl)morpholin-3-one

10
F F Q
K,CO,
c
o o B 0,251
0
15
o £, o
— ) o
20 Ca,CO, O,N —b—\_lo THE H,N—@—N\_,O
acstonlirile
14.28 2-[3-(4-Chlorophenyl)ureido]cyclopentanecarboxylic acld
25

i 353
CI—O—NCO + ') oH T G-Q_u N g OH

30
14.27 1-(4-Chlorophenylcarbamoyi)plperidine-3-carboxylic acld

O,
3B o )Noo ”QOH -——-—-——NH;OO’ a—@-p‘y—%m

0
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14.28 4-(4-Aminophenyl)-1,4-oxazepan-3-one

\ TEMPO oxidation Y\
HO o© > HO — o
_\_\c=| o_\_.\cl ‘7“\_\&I

Q
CY

P e O

0
H./Pd b 2
e O
The TEMPO oxidation Is carried out in accordance with the following lit-

erature:
L. DeLuca et al., J. Org. Chem. 68, 4989-5001 (2003).

Pharmacological data:

Affinity to receptors

Table 1

Compound No. | FXa-ICg [M] TF/FVila-iCa [M]
"AT" 1.8x10° 23x10°
"A2" 2.7x10"

"AB1* 1.8x107 39x107

"AB" 3.7x10°
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The following examples relate to pharmacsutical preparations:
Example A: Injection vials

A solution of 100 g of an active Ingredient of the formula | and 5 g of
disodium hydrogenphosphate in 3 | of bidistilled water Is adjusted to pH 6.5
using 2N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.
Each Injection vial contains 5 mg of active Ingredient.

Example B: Suppositories

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.

Example C: Solution .

A solution Is prepared from 1 g of an active Ingredient of the formuia |,
9.38 g of NaHPO, - 2 H20, 28.48 g of Na;HPO, - 12 H.0 and 0.1 g of
benzalkonium chloride In 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution Is made up to 1 | and sterilised by Irradiation. This
solution can be used in the form of eye drops.

Example D: Ointment

500 mg of an active Ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.
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Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactoss,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed to give tablets In a conventional manner In such a way that each
tablet containg 10 mg of active ingredient.

Example F: Coated tablets

Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, fraga-
canth and dye.

Example G: Capsules

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

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 80 | of bidistilled
water is sterlle filterad, transferred Into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active Ingredient.
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Patent Claims

Compounds of the formula |

2
£ R
R1—€ X—Y—T
w

P

D—G” 0
in which

R, R?* are each, Independently of one another, H, =0, Hal, A,
ethynyl, OR®, N(R%)2, NO2, CN, N3, COOR?, CON(R?)z,
JC(R*Ya)-Ar, {C(R*)z}r-Het, -[C(R*)2)r-cycloalkyl, -OCOR?,
-OCON(R®);, NR’*COA or NR?SO.A,

R' and R? together are altematively a bicyclically or spirocyclically
bonded 3- fo 7-membered carbocyclic or heterocyclic ring
having from 0 to 3 N, O and/or S atoms,

R? Is H, A, H-C=C-CHz-, CH3-C=C-CHz-, -CH2-CH(OH)-
CHzOH, -CHz-CH{OH)-CH2NHz, -CHz-CH(OH)-CHzHet',
{C(R*)zlrAr, -[C(R*)J-Het', {C(R*lr-cycloalkyl,
{C(R*)}-COOA or -[C(R*)2IN(R*:,

R ls HorA,

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 fromO0to 3N, from 0 to 2
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 0 fo 4 N, O and/or S atoms which is
unsubstituted or monosubstituted or polysubstituted by
Hal, A, OR?, N(R%), NOz, CN, COOR?® or CON(R),,
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i -[C(R*)alr: -IC(R")21NR*, {C(R*)2]nO-, {C(R*)2]sS- or
{C(R*)=C(R)lr-,

I8 C(R*2ICONRIC(R)zlh, IC(R*:INRCOIC(R*)2)rr,
{C(R*)21NRIC(R e, HCRY)1OICR Y,
-C(R*)}2COIC(R* )l or HC(R*)J:COOIC(R* )l

Is alkylene, cycloalkylene, Het-diyl or Ar-dlyl,

is a monocyclic or bicyclic, saturated or unsaturated carbo-
cyclic or heterocyclic ing having from 0 to 4 N, O and/or S
atoms which Is monosubstituted or disubstituted by =0,
=8, =NR?3, =N-CN, =N-NO2, =NOR®, =NCOR?, =NCOOR?
or =NOCOR® and may furthermore be monosubstituted,
disubstituted or trisubstituted by R®, Hal, A, {C{R*)z)Ar, -
[C(R*))r-Het, {C(R*):]r-cycloalkyl, OR®, N(R%)2, NOz, CN,
COOR?, CON(R?)z, NR*COA, NRCON({R*)2, NR’SO,A,
COR?, SO.NR® and/or S(O)A,

- Is unbranched or branched alkyl having 1-10 carbon atoms

in which one or two CH2 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,

is phenyl, naphthyl or biphenyl, each of which Is unsubsti-
tuted or monosubstituted, disubstituted or trisubstituted by
Hal, A, OR®, N(R*);, NO3, CN, COOR®, CON(R"),,
NR3COA, NRCON(R?)2, NR*SO2A, COR?, SO.N(R%),
S(O)A. C(R":21-COOR? or -O[C(R*)2]-COOR?,

is phenyl, naphthyl or biphenyl, each of which is unsubsti-
tuted or monosubstituted, disubstituted or trisubstituted by
Hal, A, OR*, N(R*)z, NO2, CN, COOR?*, CON(R*);,
NR*COA, NR'CON(R*)2, NR*SOA, COR*, SON(RY);,
S(OMA., -[C(R*)2-COOR* or -O[C(R*)2],-COOR",

Is a monocyclic or bicyclic, saturated, unsaturated or aro-
matic heterocyclic ring having from 1 to 4 N, O and/or S
atoms which may be unsubstituted or monosubstituted,
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disubstituted or trisubstituted by Hal, A, -[C(R*)2).-Ar,
{C(R*)2JHet, C(R*zlv-cycloalkyl, OR®, N(R’)z,
NRCON(R®)2, NO, CN, -[C(R*)2]-COOR?,
-C(R*)I-CON(R™)2, NR*COA, NR*SO,A, COR®, SO:NR?,
S(O)wA and/or carbonyl oxygen,

Het' Is a monocyclic or bicyclic, saturated, unsaturated or aro-
matic heterocyclic ring having from 1 to 4 N, O and/or S
atoms which may be unsubstituted or monosubstituted or
disubstituted by carbonyl oxygen, =S, =N(R*),, Hal, A,
OR?, N(R*)2, NO2, CN, COOR*, CON(R*)2, NR*COA,
NR*CON(R%2, NR*SO:A, COR*, SO:NR* and/or S(O),A,

Hal IsF, Cl,Brorl,

n is0,10r2,

o is4,20r3,

and pharmaceutically usable derivatives, solvates, salts and stereo-

Isomers thereof, including mixtures thereof in all ratios.

Compounds according to Clalm 1, In which

D Is a monocyclic or bicyclic, aromatic carbocyclic or hetero-
cyclic ring having from 0 to 4 N, O and/or 8 atoms which ls
unsubstituted or monosubastituted or disubstituted by Hal,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, Including mbdures thereof In all ratios.

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-

isomers thereof, Including mixtures thereof In all ratios.

Compounds according to one or more of Claims 1-3,
in which

9
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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, Na, ethynyl, vinyl, allyloxy, NHCOA, NHSOzA,
OCH2COOA or OCH,COOH,

and pharmacsutically usable derivatives, solvates, salts and stereo-

isomers thereof, Including mixtures thereof In all ratios.

5. Compounds according to one or more of Claims 1-4,
in which
G I8 (CHa), (CH2}NH-, -CH=CH- or -CH=CH-CH=CH-,
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,
In which
X Is -{C(R*}2I.CONRYC(R*)o]1-,
and pharmacseutically usable derlvatives, solvates, salts and stereo-
Isomers thereof, Including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-8,
in which
X is <CONH- or -CON(CH;COOA)-,
and pharmacseutically usable derivatives, solvates, salts and stereo-
isomers thereof, Including mixtures thereof in all ratios.

8. Compounds according to one or more of Clalms 1-7,
In which
Y is cycloalkylene, Het-diyi or Ar-diyl,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.

9. Compounds according to Claims 1-8,
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In which

Y Is pyridinediyl, piperidinediy, cyclohexylene, or phenylene
which Is unsubstituted or monosubstituted or disubstituted by
A, CA, Ci, F, COOCH,3, COOH, phenoxy or aminocarbonyi,

and phammaceutically usable derivatives, solvates, salts and stereo-

Isomers thereof, including mixiures thereof in all ratios.

Compounds according to one or more of Clalms 1-9,

in which

T Is a monocydlic, saturated or unsaturated heterocyclic ring
having 1 to 2 N and/or O atoms which is monosubstituted or
disubstituted by =0, =8 or =NH and may be monosubstituted
or disubstituted by Hal, A and/or OA,

and phammaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-10,

in which

T is piperidin-1-yi, pyrrolidin-1-yl, pyridin-1-yi, mompholin-4-y,
piperazin-1-yl, 1,3-oxazolldin-3-yi, pyridazin-2-yl, pyrazin-1-yi,
azepan-1-yl, 2-azablcyclo[2.2.2]octan-2-yl, Imidazolidiny,
thiazolyl or 1,4-oxazepanyl, each of which Is monosubstituted
or disubstituted by =O or =NH and where the radicals may
also be monosubstituted or disubstituted by Hal, A and/or
OA,

and phamaceutically usable derivatives, solvatses, salts and stereo-

Isomers thereof, Including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-11,
in which
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Ar is phenyl which is unsubstituted or monosubstituted or disub-
stituted by Hal, A, OA, SO2A, COOR?, SO;NHz, CN, COOA,
COOH or phenoxy,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-12,

in which
D

R, R?

R' and R?

R4

m

< X @

Ar

is @ monocyclic or blcyclic, aromatic carbocyclic or
heterocyclic ring having from 0 to 4 N, O and/or S atoms
which is unsubstituted or monosubstituted or disubsti-
tuted by Hal,

are each, Independently of one another, H, =0, COOR?,
OH, OA, NHg, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, N3, ethynyl, vinyl, allyloxy, NHCOA, NHSO-A,
OCH;COOA or OCH2COOH,

together are alternatively a spirocyclically bonded 3- to
6-membered carbocydllc ring,

is H, A, phenyl, benzyl or [C(R*)2]x.COOA,

is HorA,

Is N, CR® or an sp>-hybridised carbon atom,

together with W s a 3- to 7-membered saturated carbo-
cydlic or heterocyclic ring having from 0 to 3 N, from 0 to
2 O and/orfrom O to 2 S atoms,

which may contain a double bond,

I8 (CHz), (CH2))NH-, -CH=CH- or -CH=CH-CH=CH-,

Is {C(R2ICONR[C(R )zl

Is cycloalkylens, Het-diyl or Ar-diyl,

is phenyl which Is unsubstituted or monosubstituted or
disubstituted by Hal, A, OA, SO2A, COOR?, SO-NH,,
CN, COOA, COOH or phenoxy,
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- is a monocyclic, saturated or unsaturated heterocyclic

ring having 1 to 2 N and/or O atoms which Is monosub-
stituted or disubstituted by =O, =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,
is F,Cl,Brorl,

is0,10r2,

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?

R' and R?

R4

m

X @

Is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of
which Is monosubstituted or disubstituted by Hall,

are each, independently of one ancther, H, =0, COOR®,
OH, OA, NH,, alkyl having 1, 2, 3, 4, 5 or 8 carbon
atoms, N, ethynyi, vinyl, allyloxy, NHCOA, NHSO2A,
OCH.COOA or OCHzCOOH,

together are alternatively a splrocyclically bonded 3- to
6-membered carbocycdlic ring,

is H, A or CH,COOA,

. IsHorA,

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

together with W Is a 3- to 7-membered saturated carbo-
cyclic or heterocycellc ring having from 0 to 3 N, from 0 to
2 O and/or from O to 2 S atoms,

which may contain a double bond,

Is (CH2), (CH2),NH-, -CH=CH- or -CH=CH-CH=CH-,

is =CONH- or -CON(CH2COO0A)-,

is pyridinediyl, plperidinediyl, cyclohexylenae, or
phenylene which is unsubstituted or monosubstituted or
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disubstituted by A, OA, Cl, F, COOCH,3, COOH,
phenoxy or aminocarbonyl,

is piperidin-1-yl, pyrrolidin-1-yl, pyridin-1-yl, morpholin-4-
yi, plperazin-1-yl, 1,3-oxazolidin-3-yi, pyridazin-2-yi,
pyrazin-1-yl, azepan-1-yl, 2-azablcydof2.2.2]octan-2-y,
imidazolidinyl, thiazolyl or 1,4-oxazepanyl, each of which
is monosubstituted or disubstituted by =O or =NH and
where the radicals may also be monosubstituted or
disubstituted by Hal, A and/or OA,

Is unbranched or branched alky! having 1-10 carbon
atoms and In which 1-7 H atoms may be replaced by F,
Is F, Cl, Brorl,

1s0, 1 or2,

and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-14,

in which
D

R‘l

R2

R! and R?

22

is phenyl, pyridyl or thienyl, each of which is
monoeubstituted or disubstituted by Hal,

is H, =0, COOR?, OH, OA, NH;, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, N, ethynyl, vinyi, allyloxy,
-OCOR?®, NHCOA or NHSO2A,

is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 8 car-
bon atoms,

together are altematively a spirocyclically bonded 3- to
6-membered carbocyclic ring,

isHorA,

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

3.4- or 3,6-diyl, thiazolidine-3,4-dlyl, 2,5-dihydro-1H-
pyrrole-1,5-diyl, 1,3-dloxolane-4,5-diyl, 1,3-oxazinane-
3,4-diyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

is (CHz)n or (CHz)aNH-,

Is CONH,

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

is piperidin-1-yI, pyrrolidin-1-yl, 1H-pyridin-1-yl, mor-
pholin4-yl, plperazin-1-yl, 1,3-oxazolldin-3-yl, 2H-pyri-
dazin-2-yl, pyrazin-1-yl, azepan-1-yl or 2-azablcyclo-
[2.2.2)octan-2-Y, each of which is monosubstituted or
disubstituted by carbonyl oxygen,

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

is0,1o0r2;

and pharmaceutically usable derivatives, solvates, salts and sterec-
isomaers thereof, including mixtures thereof In all ratios.

Compounds according to one or more of Claims 1-15,

in which
D

R‘l

Is phenyt, pyridyl or thienyl, each of which is
monosubstituted or disubstituted by Hal,

is H, =0, COOR?, OH, OA, NH;, alky! having 1, 2, 3, 4,
5 or 6 carbon atoms, N3, ethynyl, vinyl, allyloxy,
-OCOR?, NHCOA or NHSOZA,
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R? is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,

R'and R* together are altematively a spirocyclically bonded 3- to
6-membered carbocyclic ring,

R isHorA,

R* isHorA,

E
( ) Is pymrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-

3,4- or 3,5-dlyl, thiazolidine-3,4-dlyl, 2,5-dihydro-1H-
pyrrole-1,5-diyl, 1,3-dioxolane-4,5-diyi, 1,3-oxazinane-
3,4-dwyl, 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, trifluoromethyl,
ethyl, propyl, Clor F,

T is morpholin4-yl which Is monosubstituted or disubst-
futed by carbonyl oxyﬁon.

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;

and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, Including mbdures thereof in all ratios.

Compounds according to one or more of Claims 1-18,

in which

X is -[C(R*)J:CONRIC(R )2} or {C(R*)COIC(R* )],

and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof In all ratios.
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Compounds according to one or more of Claims 1-17,

in which

X is CONH or COCHa,

and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, Including mixtures thereof In all ratlos.

Compounds according to one or more of Claims 1-18,
in which

D - Is phenyl, pyridyl or thienyl, each of which Is
monosubstituted or disubsfituted by Hal,
R’ Is H, =0, COOR®, OH, OA, NH;, alkyl having 1, 2, 3, 4,

5 or 6 carbon atoms, N3, ethynyl, vinyi, allyloxy,
-OCOR3, NHGOA or NHSO,A,

R? Is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,

R'and R? together are altematively a splrocydlically bonded 3- to
6-membered carbocyclic ring,

R IsHorA,

R* IsHorA,

E
( ) Is pyrrolidine-1,2-diyl, piperidine-1,2-diyl, oxazolidine-

3.4- or 3,5-diyl, thiazolidine-3,4-dlyl, 2,5-dIhydro-1H-
pyrrole-1,5-diyl, 1,3-dloxolane-4,5-dlyl, 1,3-oxazinane-
3,4-dlyl, piperazine-1,4-diyl, tetrahydrofuran-3,4-diyl or

azetidine-1,2-diyl,
G is (CHz2) or (CH2)2NH-,
X is CONH or COCH_,
Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

substituted or disubstituted by methyl, trifluoromethyt,
ethyl, propyl, Cl or F,
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Is morpholin-4-yl which is monosubstituted or disubsti-
tuted by carbonyl oxygen,

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

is0,10r2,

and pharmaceutically usable derivatives, solvates, salts and stereo-
lsomers thereof, Including mixtures thereof In all ratios.

Compounds according to one or more of Claims 1-19,

in which
D

R1

ia phenyl, pyridyl or thienyl, each of which Is
monosubstituted or disubstituted by Hal,

is H, =0, COOR®, OH, OA, NH, alkyt having 1, 2, 3, 4,
5 or 8 carbon atoms, Ny, ethynyl, vinyl, allyloxy,
-OCOR?®, NHCOA, NHSO,A, H-CEC-CHz-,
CH3-C=C-CH2-0O-, -O-CH2-CH(OH)-CH20H,
-0-CHz-CH(OH)-CH2NH; or -O-CH-CH{OH)-CH,Het',
is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,

together are altematively a spirocyclically bonded 3- to
6-membered carbocydlic ring,

IsHorA,

isHorA,

is pymolidine-1,2~diyl, piperidine-1,2-diyl, oxazolldine-

3,4~ or 3,5-dlyl, thiazolidine-3,4-diyl, 2,5-dihydro-1H-
pyrrole-1,5-diyl, 1,3-dloxolane-4,5-dlyl, 1,3-oxazinane-
3,4-dlyl, plperazine-1,4-dlyl, tetrahydrofuran-3,4-diyl or
azetidine-1,2-diyl,

Is (CHz2)s or (CHz)sNH-,
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Is CONH or COCHz,

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

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

Is a saturated 3-6-membered heterocyclic ring having
from 1 to 3 N and/or O atoms, which may be unsubstitu-
ted or monosubstituted or dlaubstituted by carbonyl
oxygen, Hal, A, OH, NHz, NO2, CN, COOA or CONHz,
Is unbranched or branched alkyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
Is F, Cl, Brorl,

isC, 1or2,

and phamaceutically usable derivatives, solvates, salts and stereo-
Isomers thereof, Including mixtures thereof In all ratios.

Compounds according to one or more of Claims 1-20,

in which
D

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

Is ethynyi, vinyl, allyloxy, CH3-C=C-CH2-O-,
~0-CH2-CH(OH)-CH20H, -O-CHz-CH(OH)-CH2NH, or
-O-CHy-CH(OH)-CHzHet',

Is H or OH,

together are altematively a spirocyclically bonded 3- to
6-membered carbocyclic ring,

IsHorA,

isHorA,
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Is pymrolidine-1,2-diyl, plperidine-1,2-diyl, oxazolidine-

3.4- or 3,5-dlyl, thiazolidine-3,4-diyl, 2,5-dihydro-1H-
pyrrole-1,5-dlyl, 1,3-dioxolane-4,5-diyl, 1,3-oxazinane-
3.4-diyl, piperazine-1,4-diyi, tetrahydrofuran-3,4-diyi or
azetidine-1,2-diyi,

Is (CHz) or (CHz)nNH-,

is CONH, CO, COO or COCH_,

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

Is piperidin-1-yi, pymolidin-1-yl, 1H-pyridin-1-yi, mor-
pholin-4-yi, 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,

is a saturated 3-8-membered heterocyclic ring having
from 1 to 3 N and/or O atoms, which may be unsubstiu-
ted or monosubstituted or disubstituted by carbony!
oxygen, Hal, A, OH, NHz, NO2, CN, COOA or CONH,
Is unbranched or branched alkyl having 1-10 carbon
atoms and in which 1-7 H atoms may be replaced by F,
IsF, Cl,Brorl,

Is0,10r2,

and pharmaceutically usable derivatives, solvates, salts and sterec-
isomers thereof, including mixtures thereof In all ratios.

22. Compounds according to onae or more of Claims 1-21,

in which
D

is phenyl, pyridyl, thlenyl, furyl or Imidazolyl, each of
which is monosubstituted or disubstituted by Hal,
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is H, =0, COOR?, OH, OA, NHa, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, N3, ethynyl, vinyi, allyloxy,
NHCOA, NHSO2A, OCHzCOOA or OCH2COOH,

is H, =0, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 car-
bon atoms,

together are altematively a spirocyclically bonded 3- to
6-membered carbocyclic ring,

isHorA,

isHorA,

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

3.4- or 3,5-dlyl, thlazolidine-3,4-dIyl, 2,5-dlhydro-1H-
pyrrole-1,5-diyl, 1,3-dloxolane-4,5-diyl, 1,3-oxazinane-
3,4-dlyl, plperazine-1,4-diyl, tetrahydrofuran-3,4-divi or
azetidine-1,2-diyi,

is (CHaz)n, (CH2)}nNH-, -CH=CH- or -CH=CH-CH=CH-,

Is CONH, COCH2 or -<CON(CH2COOAY}-,

is pyridinedliyl, piperidinediyl, cyclohexylene, or
phenylene which is unsubstituted or monosubstituted or
disubstituted by A, OA, Cl, F, COOCHs, COOH,
phenoxy or aminocarbonyl,

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

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

is0,10r2,

and pharmaceutically usable derivatives, solvates, salts and stereo-
Isomers thereof, including mixtures thereof in all ratios.
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23. Compounds according to Claim 1, selected from the group consisting

of

1-N-{(4-chlorophenyl}}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-pymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[3-methyi-4-(3-oxomorpholin-4-yi)-
phenyi}-(R)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)}-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyi]}-(R)-pymolidine-1,2-dicarboxamide,
1-N-{({4-chlorophenyl)]-2-N-{I2-fluoro-4-(3-oxomorpholin-4-yl)-
phenyi]}{R)-pymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[3-trifluoromethyl-4-(3-oxomorpho-
lin-4-yl)phenylJ}-(R)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yi}-
phenyl]}-{R)-piperidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{I4-(2-oxo-2H-pyridin-1-yi)phenyl]}-
(R)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-(2-ox0-2H-pyrazin-1-yt)phanyl]}-
(R)-pyrrolidine-1,2-dicarboxamide,
1-N-[{4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yi)pheny(]}-
(R)-2,5-dihydropymrole-1,2-dicarboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(R}-1-(5-chlorothiophene-
2-carbonyl)pymolidine-2-carboxamide,
N-{3-methyl-4-{3-oxomorpholin-4-yl)phenyl]{R)-1-(5-chloro-
thiophene-2-carbonyl)pymolidine-2-carboxamide,
3-N-[(4-chiorophenyl)}-4-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(R)-oxazolldine-3,4-dlcarboxamide,
3-N-[(4-chlorophenyi)]-4-N-{[3-methyl-4-(3-oxomorpholin-4-yi)-
phenyi]}-{R)-oxazolidine-3,4-dicarboxamide,
3-N-{(4-chlorophenyl)}-4-N-{[4-{3-oxomorpholin-4-yl)phenyi]}-
{4R,58)-5-methyloxazolldine-3,4-dicarboxamide,
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3-N-{(4-chiorophenyl)}-4-N-{[3-methyl-4-(3-oxomorpholin-4-y)-
phenyi]}-{4R,5S8)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-{(4-chlorophenyl)}-4-N-{[4(2-oxo-2H-pyridin-1-yi)phenyl]}-
(R)-oxazolidine-3,4-dicarboxamide,
3-N{(4-chlorophenyl)}-4-N-{]4-(2-0x0-2H-pyridin-1-yl)phenyl]}-
(4R,5S8)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyl)]-4-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl[}-(4R,55)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyl)]-4-N-{[3-chloro-4-(3-oxomorpholin-4-yi)-
phenyl[}-(4R,5S)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-[{(4-chlorophenyi)]-4-N-{3-methyl-4-(3-oxomorpholin-4-yi)-
phenyl]}-(4R,5R)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyt)]-4-N-{[4-{2-ox0-2H-pyrazin-1-yl)phenyl]}-
(4R,58)-5-methyloxazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyl)]-4-N-{[4-(2-0x0-2H-pyrazin-1-yl)phenyl]}-
(R)-oxazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyl)]-4-N-{[3-chloro-4-(2-0xo-2H-pyridin-1-
yl)phenyl]}-{R)-oxazolidine-3,4-dicarboxamide,
3-N-{(4-chlorophenyl)}-4-N-{[4-{3-oxomorpholin-4-yl )phenyl]}-
(S)-thiazolldine-3,4-dicarboxamide,
3-N-{(4-chlorophenyl)]-4-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(S)-1,1-dioxo-1A°-thiazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyl)]-4-N-{[3-methyl-4-(3-oxomorpholin-4-yi)-
phenyl]}-(S)-thiazolidine-3,4-dicarboxamide,
3-N-[(4-chlorophenyi)]-4-N-{[3-methyl-4-(3-oxomorpholin-4-y{)-
phenyl]}-(S)-1,1-dioxo-1A%-thiazolidine-3,4-dIcarboxamide,
3-N-{(4-chlorophenyl)}-4-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
(R)-thlazolidine-3,4-dicarboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl]-3-(5-chlorothlophene-2-
carbonyl)oxazolldine-5-carboxamide,
N-[3-methyl-4-(3-oxomorpholin-4-yl)phenyl]-3-(5-chlorothio-
phene-2-carbonyl)oxazolidine-5-carboxamide,

PCT/EP2004/002350
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N-[4-(2-oxo0-2H-pyridin-1-yl)phenyl]-3(5-chlorothiophene-2-
carbonyljoxazolldine-5-carboxamide,
1-N-[(5-chloropyridin-2-yi}}-2-N-{[4-(2-0x0-2H-pyridin-1-yl)-
phenyl[H2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[{5-chloropyridin-2-yl)}-2-N-{[4-(3-oxomorpholln-4-yi)}-
phenyl]-(2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(5-chloropyridin-2-yl)}-2-N-{[4-(2-oxo-2H-pyrazin-1-yl)-
phenylH2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(5-chloropyridin-2-yi)]-2-N-{[3-fluoro-4-(2-oxo-2H-pyridin-1-
yl)phenyl]}-{2R,4R)}-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(5-chloropyridin-2-yi)}-2-N~{[4-{2-oxo-2H-pyridin-1-yl)-
phenyl]}-(R)}4.4-dimethoxypyrrolidine-1,2-dicarboxamide,
1-N-[(5-chloropyridin-2-yi}}-2-N-{[4-(3-oxomorpholin-4-yi)-
phenyl]}-(R}-4,4-dimethoxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-
(R)-4,4-dimethoxypymolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[4-(3-oxomormpholin-4-yl)phenyl]}-
(2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)}-2-N-{[3-methyl-4~(3-oxomorpholin-4-yl)-
phenyl[}-(2R,4R)}4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{I4-(2-oxo-2H-pyridin-1-yl)phenyl}-
(2R,4R)}-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[{4-chlorophenyl)]-2-N-{I2-fluoro-4-(3-oxomorpholin-4-yi)-
phenyl[}-{2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[4-{2-oxopyrazin-1-yl)phenyl]}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[3-fluoro-4{(2-oxo-2H-pyridin-1-yi)-
phenyl[}-(2R.4R)4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N<{[3-fiuoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-{2R,3R)-3-hydroxypyrolidine-1,2-dicarboxamide,
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1-N-[(4-chlorophenyl)}-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl[}-(2R,3S)-3-hydroxypymolidine-1,2-dicarboxamide,
1-N-[(4-chiorophenvi)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(2R,4S)4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)}-2-N-{[4-(3-oxomorpholin-4-y)phenyl]}-
(2S,4R)-4-hydroxypymalidine-1,2-dlcarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{{4-{3-oxomorpholin-4-yl)phenyl]}-
3,4-dlhydroxypymolidine-1,2-dicarboxamide,
1-N-{{(4-chlorophenyl)}-2-N-{{4-(3-oxomorpholin-4-yl)phenyl]}-
(2R ,4S\4-azidopymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-{3-oxomorpholin-4-yl)phenyl]}-
(2R,4S)4-aminopyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{J4-(3-oxomorpholin-4-yi)phenyf]}-
(2R ,4R)4-azldopymolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyi)}-2-N-{{4-(3-oxomorpholin-4-y)phenyl]}-
(2R,4R)4-aminopymolidine-1,2-dicarboxamidse,
1-N-{(4-chlorophenyi)]-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-
(2R,4S)-4-acetaminopyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-acetaminopymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{J4-{3-oxomorpholin-4-yl)phenyi]}-
(2R,4S)-4-methylsulfonylaminopyrrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophanyl)]-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-
(2R ,4R)-4-methyisulfonylaminopymolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyi)}-2-N-{[4-(3-oxomorpholin-4-yt)phenyi]}-
(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R} 4-ethoxypymrolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
(2R ,4R)}4-propoxypymrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R 4R)4-allyloxypymolidine-1,2-dicarboxamide,
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(3R,5R)-1-(4-chlorophenylcarbamoyl}-5-[4-(3-oxomorpholin-4-
yl)phenylcarbamoyl]pymolidin-3-y Isobutyrats,
(3R,5R)-1-{4-chlorophenyicarbamoyi)-5-[4-(3-oxomorpholin-
4-yl)phenylcarbamoyi]pyrrolidin-3-yl propionatse,
{(3R,5R)-1-{4-chlorophenylcarbamoyl)-5-[4-{3-cxomorpholin-4-
yi)phenyicarbamoyl]pyrrolldin-3-yi acetate,
4-N-[(4-chlorophenyl)]-6-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
1,3-dioxolane-4,5-dicarboxamide,
4-N-[{4-chlorophenyl)]-5-N-{]3-methyl-4-(3-oxomorpholin-4-yl)-
phenyi]}-1,3-dioxolane-4, 5~dicarboxamide,
4-N-{(4-chlorophenyl)}-5-N-{{4-(2-0ox0-2H-pyridin-1-yl)phenyl]}-
1,3-dioxolane-4,5-dicarboxamide,
4-N-[(4-chlorophenyl)}-5-N-{I4-(3-oxomorpholin4-yl)phenyl]}-
1,3-dioxolane-2,2-dimethyl-4,5-dicarboxamide,
4-N-[(4-chlorophenyl)]-5-N-{[3-methyl-4-(3-oxomorpholin-4-yi}-
phenyi]}-1,3-dioxolane-2,2-dimethyl4,5-dicarboxamide,
4-N-[(4-chiorophenyl)}-5-N-{J4-(2-oxo-1H-pyridin-1-yl)phenyl]}-
1,3-dloxolane-2,2-dimethyl-4,5-dicarboxamide,
1-N-[4-chlorophenyl)]-2-N-{[4-{3-oxomorpholin-4-yl)phenyl]}-1-
BOC-plperazine-1,2-dicarboxamide,
1-N-[4-chiorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-
plperazine-1,2-dicarboxamide,
1-N-{4-chlorophenyi)]-2-N-{I4-(3-oxomorpholiin-4-yi)phenyi[}-1,3-
oxazinane-3,4-dicarboxamide,
1-N-[(4-chlorophsnyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4S)-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide,
6-N-[(4-chlorophenyl)}-7-N-{[4-(3-oxomorpholin-4-yi)phenyl[}-4-
oxa-6-azaspiro[2.4]heptane-8,7-dicarboxamide,
1-N-{(8-chloropyridin-3-y1)}-2-N-{[4-{2-0x0-2H-pyridin-1-yl)-
phenyl}-(2R,4R)}4-hydroxypymolidine-1,2-dicarboxamide, '
1-N-[(8-chioropyridin-3-yi)]-2-N-{[4-(2-0x0-2H-pyrazin-1-yi)-
phenyl[}-(2R,4R)4-hydroxypymrolidine-1,2-dicarboxamide,
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1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl}-
phenyl]}-(2R,4S)-4-acetaminopymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{{4-{3-oxomorpholin-4-yl)phenyl]}-
(2R,4S)4-butyisulfonylaminopymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-
(R}4-oxopymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi}}-2-N-{[3-methyl-4-(3-oxomorpholin-4-yi)-
phenyi]}-(2R,4S)4-aminopymolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-{[3-methyl-4-{3-oxomorpholin-4-yi}-
phenyl]}-(S)-pyrrolidine-1,2-dicarboxamids,
1-N-{(4-chlorophenyi}]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl}-
phenyl]}-{2R 4R)-4-hydroxypymolidine-1,2-dicarboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-[2-{4-chloro-
phenyl)acetylj-4-hydroxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenylH{2R,4R)-1-{4-chiocrobenzoyl)-
4-hydroxypyrrolidine-2-carboxamide,
1-N-{(4-chlorophenyl)]-2-N-{]3-methyl-4-(3-oxomorpholin-4-yi}-
phenyil}-(2R,4R)-4-methoxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)]-2-N-{J4-(2-oxo-2H-pyridIn-1-yl)phenyi]}-
(2R 4R)-4-methoxypymolidine-1,2-dicarboxamide,
1-N-[{(4-chlorophenyi)]-2-N-{[2-fluoro-4-(3~-oxomorpholin-4-yl})-
phenyl]+2R,4R)-4-methoxypyrrolldine-1,2-dicarboxamide,
1-N-{{4-chiorophenyi)}-2-N-{[4-(2-oxo-2H-pyrazin-1-yl)phenyl]}-
(2R,4R)4-methoxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi}]-2-N-{I4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4S)4{2-methylpropancylamino)pymolidine-1,2-dicarboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyll{2R,4R)-1-(1-1H-ndol-3-yi-
methanoyl)}-4-hydroxypyrrolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl]{2R ,4R)-1-(1-1 H-indol-8-yi-
methanoyl)}4-hydroxypyrrolidine-2-carboxamide,
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1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-0xomorpholin-4-yl)-
phenyl[}-{2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)]-2-N-{[4-(2-0x0-1 H-pyridin-1-yl)phenyl]}-
(2R, 4R)4-ethoxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N<{[2-fluoro-4-(3-oxomorpholin-4-yi}-
phenyl]}-(2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxamide,
1-N-[{4-chlorophenyi)]-2-N-{[4-(2-ox0-1H-pyridin-1-yl)phenyl]}-
(2R,4S )-4-ethynyl-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)}-2-N-{[4-(2-ox0-2H-pyrazin-1-y)phenyl]}-
(2R, 48 }4-ethynyl-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{J4-(2-oxo-2H-pyridin-1-yl)phenyl]}-
4.4-dfluoro-(R}-pymrolidine-1,2-dicarboxamide,
1-N-{{4-chlorophenyl)]-2-N-{[2-fluoro-4-{2-0x0-2H-pyridin-1-yl)-
phenyH2R,4R)4-methoxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chloropheny!)]-2-N-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-
phenylH{R)-pyrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-
phenyl]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
2-N-[(4-chlorophenyi)]-1-N-{[4-«(3-oxomorpholin-4-yi)phenyl]}-
(R)-pymrolidine-1,2-dicarboxamide,
2-N-[(4-chlorophenyl)]-1-N-{{4-(3-oxomorpholin-4-yl)phenyl]}<(S)-
pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(2-0x0-3-methoxy-2H-pyridin-1-
vi)phenyl}-(2R,4R}-4-hydroxypyirolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{J4-(2-0x0-3-methoxy-2H-pyridin-1-
yl)pheny(}-(R)-pymolidine-1,2-dIcarboxamide,
N-{4-chlorophenyl)-(R)-1-{2-]4-(3-oxomorpholin-4-yl)phenyl]-
acetyf}pyrrolidine-2-carboxamide,
N-(4-chlorophenyl)-(S)-1-{2-[4-(3-oxomorpholin-4-yl)phenyl]-
acetyl}pymolidine-2-carboxamide,
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N-(4-chlorophenyi}-{2R,4R)-1{2-[4-{3-oxomorpholin-4-yl)-
phenyllacetyl}-4-methoxypymolidine-2-carboxamide,
N-{(4-chlorophenyl)}-(2R,48)-1-{2{4-(3-oxomorpholin-4-yl)-
phenyljacetyl}-4-methoxypymolidine-2-carboxamide,
N-(4-chlorophenyl}{2S 4R )-1{2-{4-(3-oxomorpholin-4-yl}-
phenyl]acetyl}-4-methoxypyrrolidine-2-carboxamide,
N-{4-chlorophenyl)-(S)-1-{2-[4-{2-oxo-1H-pyridIn-1-yl)phenyi]-
acetyl}pymolidine-2-carboxamide,
N-(4-chlorophenyl}-(S)-1-{2-[4-(2-oxopymolidin-1-yl)phenyl]-
acetyl}pymolidine-2-carboxamide,
N-(4-chlorophenyl}{R)}-1-{2-]4-(2-oxopyrolidin-1-yl)phenyi]-
acetyl}pyrrolidine-2-carboxamide,
N-(4-chlorophenyl)}-{R)-1{4-(2-oxopiperidin-1-yl)benzoyi]pyr-
rolidine-2-carboxamide,
N-(4-chlorophenyl)-(R)-1-[4-(2-0oxopiperidin-1-yl)phenyloxy-
carbonyl]pyrrolidine-2-carboxamide,
1-N-[(4-chiorophenyt)}-2-N-{[4-(2-0x0-2H-pyrazin-1-yi)phenyi]}-
(2R 4R )-4-ethoxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yi}-
phenyl[}-{2R,4R)4-ethoxypymolidine-1,2-dicarboxamide,
1-N-[(4-chioropheny!)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R)-4-(but-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyt)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
{2R.4R)4-(2,3-dihydroxypropoxy)pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl}]-2-N-{[4-{3-oxomorpholin-4-yl)phenyi]}-
(2R, 4R)4-(2-hydroxy-3-pymolidin-1-ylpropoxy)pyrrolidine-1,2-
dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,4R}-4-(2-oxooxazolidin-5-yimethoxy)pyrrolidine-1,2-dicarbox-
amide,
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1-N-[(4-chlorophenyl)]-2-N-{{2-fluoro-4-(3-oxomorpholin-4-yi}-
phenyl]H2R,4R)4-(2,3-dihydroxypropoxy)pyrrolidine-1,2-dicarbox-
amide,
1-N-[(4-chlorophenyl)]-2-N-{N-methoxycarbonylmethyi-N'-[4-(3-
oxomorpholin-4-y)phenyl[}-(2R ,4R)-4-methoxypymolidine-1,2-
dicarboxamide,
1-N-{{(4-chicrophenyl)}-2-N-{J4~(3-oxomorpholin-4-yl)cyclohexan-
1-yil}-{2R,4R)}-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4<{2-iminopymolidin-1-yi)phenyl]}-
(2R, 4R)-4-hydroxypyrmolidine-1,2-dicarboxamide, ESI| 442;
1-N-[(4-chlorophenyl)}-2-N-{[3-methyl-4-(2-imIinopyrrolidin-1-yl)-
phenyl[}-(2R,4R)4-hydroxypymolidine-1,2-dicarboxamide, ES| 456;
1-N-[(4-chlorophenyl)]-2-N-[4-{2-{(E)-cyanimino]imidazolidin-1-
yi)phenyl[}-(2R,4R)}-4-hydroxypyrmolidine-1,2-dicarboxamide, ESI 468;
1-N-{(4-chlorophenyi}}-2-N-{[4-(2-Imino-5-methyithlazol-3-yl)-
phenyl}-(2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide, ESI 473;
1-N-[(4-chlorophenyl)]-2-N-{[2-aminocarbonyl-4-(3-oxomorpho-
lin-4-yl)phenyl]}-{2R,4R)4-hydroxypyrrolidine-1,2-dicarboxamide, ESI
502; i
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R, 4R )4-hydroxy-2-methyipyrrolidine-1,2-dicarboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyll<{2R 4R)-1{(E)-3-(5-chloro-
thiophen-2-yl)acryloyl]-4-hydroxypyrrolidine-2-carboxamids,
N-}4-(3-oxomorpholin4-yl)phenylH{2R,4R)-1-[(E)-3-thiophen-3-
ylacryloyl]-4-hydroxypymolidine-2-carboxamide,
N-{4-(3-oxomorpholin4-yl)phenyl]-{(2R 4R)-1-[(2E,4E)-5-phenyi-
penta-2,4-dienyloyi]-4-hydroxypymolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-{(E)-3-(5-methyi-
furan-2-yt)acryloyl]l-4-hydroxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1{(E)-3-thiophen-2-
ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide,
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N-[2-fluoro-4-(3-oxomorpholin-4-yi)phenyi]-(2R,4R)-1-[(E)-3-(5-
chlorothlophen-2-yl)acryloyl}-4-methoxypymolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-{2R ,4R)-1-{(E)-3-(5-
chlorothiophen-2-yl)acryloyl]-4-hydroxypyrmolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)pheny{]{2R,4R)-1-{(E)-3-(4-chloro-
phenyl)acryloyl]-4-hydroxypyrrolidine-2-carboxamide,
N-{4-(3-oxomorpholin4-yl}phenyl}-(2R 4R }-1-[(E)-3-(3.4-
dichlorophenyl)acryloyl]-4-hydroxypymolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-[(E)}-3-(4-chloro-
phenyl)acryloyl]-4-methoxypyrrolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl}-(2R,4R)-1-[(E)-3-(3.4-
dichlorophenyl)acryloyi]-4-methoxypymolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)}-3-1 H-imidazol-
4-ylacryloyl]-4-hydroxypymolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yi)phenyl]-(2R ,4R)-1-[(E)-3-(5-chloro-
thiophen-2-yl)acryloyl]-4-methoxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-chloro-
furan-2-yi)acryloyll4-hydroxypyrrolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-chloro-
furan-2-yl)acryloyi]-4-methoxypymolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyi]{2R,4R)-1-[(E)-3<(4-chloro-
phenyl)acryloyl}-4-ethoxypyrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-[(E)-3-(3,4-
dichlorophenyl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin4-yl)phenylH{2R,4R}-1-{(E)-3-(5-chloro-
furan-2-yl)acryloyi]-4-ethoxypymolidine-2-carboxamide,
N-{4-(3-oxomorpholin-4-yl)phenyl]-(2R ,4R)-1-{(E)-3-(5-chloro-
thiophen-2-yi)acryloyi]-4-ethoxypyrmrolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-vi)phenyl]{2R,4R)-1-[(E)-3-(4-
chlorophenyl)acryloyl]-4-hydroxypymolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin4-yi)phenyl]-(2R,4R)-1-[{E)-3-
(3,4-dichlorophenyl)acryloyl]-4-hydroxypymrolidine-2-carboxamide,
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N-[2-fluoro-4-{3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-(5-
chlorofuran-2-yl)acryloyl]-4-hydroxypyrmolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3~(5-
chlorofuran-2-yl)acryloyl]-44-methoxypyrrolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyi}-(2R,4R)-1-[(E)-3-(4-
chlorophenyi)acryloyl]-4-methoxypymolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin4-yl)phenyl]-(2R ,4R)-1-[(E)-3-
(3.4-dichlorophenyl)acryloyl]-4-methoxypymolidine-2-carboxamide,
N-{2-fluoro-4-{3-oxomorpholin-4-yi)phenyl}-(2R,4R)-1-[(E)-3-(4-
chlorophenyi)acryloyl}-4-sthoxypyrrolidine-2-carboxamide,
N-{2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]{2R,4R)-1{(E)-3-
(3,4-dichlorophenyl)acryloyi]-4-ethoxypyrrolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yi)phenyl]-(2R,4R)-1-[(E)-3-(5-
chlorofuran-2-yl)acryloyl}-4-athoxypyrrolidine-2-carboxamide,
N-[2-fluoro4-(3-oxomorpholin-4-yl)phenyi]-(2R,4R)-1-[(E)-3-(5-
chlorothlophen-2-yl)acryloyl]-4-ethoxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]{2R 4R)-1-[(E)-3-1 H-imidazol-
4-ylacryloylH-ethoxypymolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyiH{2R 4R)-1-[(E)-3-1H-
imidazol4-ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide,
N-2-fluoro4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R)-1-[(E)-3-1H-
imidazol-4-ylacryloyl]-4-methoxypyrrolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R)-1-[(E)}-3-1H-
imidazol-4-ylacryloyi}-4-ethoxypyrrolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl{2R 4R }-1-[(E)-3-
pyridin-3-ylacryloyl]-4-hydroxypyrrolldine-2-carboxamide,
N-[4{3-oxomorpholin-4-yl)phenyl]-(2R,4R}-1-[(E)-3-pyridin-3-
ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide,
N-[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl}l{2R,4R)-1-[(E)-3-
pyridin-3-ylacryloyi}-4-methoxypyrrolidine-2-carboxamide,
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1-N-{(4-chlorophenyl)]-2-N-{[4-(3-0xomorphollin-4-yi)phenyi]}-
(2R,4R)4-(3-amino-2-hydroxypropoxy)pymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-(2-oxo-1H-pyrazin-1-yl)phenyi]}-
(R)-2,5-dihydropyrrole-1,2-dicarboxamide,
1-N-{{4-chlorophenyl)]-2-N-{[4-(2-0x0-1H-pyridin-1-yi)phenyl]}-
(R)-2,5-dihydropymrole-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[3-fluoro-4-{3-oxomorpholin-4-yl)-
phenyl]l{R)-2,5-dihydropymole-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N<{[2-fluoro-4-(3-oxomorpholin-4-yi)-
phenyl[}-(R)-2,5-dihydropyrrole-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yi)phenyi]}-
(28,38)-3-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[{4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyf]}-
(25,48 )-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-[(4-chloropheny!)]-2-N<{[2-methoxycarbonyl-4-(3-oxomor-
pholin-4-yl)phenyi[}-(2R,4R)-3-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)}-2-N-{[2-carboxy-4-(3-0xomorpholin-4-yi)-
phenyl}-(2R,4R}-3-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-
(2R,3S,4R)-3,4-dIhydroxypyrrolidine-1,2-dicarboxamide,
1-N-{(4-chiorophenyl)}-2-N-{I2-fluoro-4-(3-oxomorpholin-4-y)-
phenylj}-(2R,4R)4-allyloxypyrrolidine-1,2-dicarboxamide,
1-N-[{(4-chlorophenyl)]-2-N-{I2-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(2R,4R}-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
1-N-{{4-chlorophenyl}}-2-N-{[2-fluoro-4-(3-oxomomholin-4-yl)-
phenyl]}-(2R,4S)-4-(prop-2-ynyloxy)pyrrolidine-1,2-dicarboxamide,
1-N-{{4-chlorophenyl)]-2-N-{[4-{3-oxomorpholin-4-yl)phenyi]}-
(2R,4R)}4-{methoxycarbonyimethoxy)pyrmolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomarpholin-4-y{)phenyl]}-
(2R.4R)-4-(carboxymethoxy)pyrrolidine-1,2-dicarboxamida,
1-N-{(4-bromophenyl)}-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yi)-
phenyl[}-2R,4R)}-4-methoxypyrolidine-1,2-dicarboxamide,
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N-[2-fluoro-4~(3-oxomormpholin-4-yi)phenyl]-(2R,4R)-1-{(E)-3-
pyridin-3-ylacryloyl]-4-ethoxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yt)phenyi}-(2R,4R)-1{(E)-3-pyridin-3-
ylacryloyl]-4-hydroxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R ,4R}-1-[(E}-3-pyridin-3-
ylacryloyl]-4-methoxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-{(E)-3-pyridin-4-
ylacryloyi]-4-hydroxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]{2R,4R)-1-[(E)-3-pyridin-4-
ylacryloyl|-4-ethoxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R 4R)-1-[(E)-3-1H-imidazol-
4-ylacryloyll44-methoxypymolidine-2-carboxamide,
N-[4{3-oxomorpholin-4-yi)phenvil{2R 4R)-1-[(E)-3-(4-bromo-
thiophen-2-yl)acryloy{}-4-hydroxypyrrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyl]-(2R 4R)-1-[{E)-3-(4-bromo-
thiophen-2-yl)acryloyil}-4-sthoxypyrolidine-2-carboxamide,
N-[4{3-oxomorpholin4-yl)phenyl]-(2R ,4R)-1-{(E)-3-(5-bromo-
thiophen-2-yi)acryloyl]-4-hydroxypymolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R,4R)-1-[(E)-3-(5-bromo-
thiophen-2-yi)acryloyl]-4-sthoxypyrolidine-2-carboxamide,
N-(4-chlorophenyl)}-(R)-1-[4«(2-0xopiperidin-1-yl)benzoyl]pyr-
rolidine-2-carboxamide,
N-{4-chlorophenyi)}-(S)-1-[4-{2-oxopiperidin-1-yl}benzoyi]pyr-
rolidine-2-carboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(5-ox0-1,4-0xazepan-4-yi)-
phenyl[-{R}-pyrrolidine-1,2-dicarboxamids,
1-N-[(4-chlorophenyl)}-2-N-{J4-(5-oxo0-1,4-0xazepan-4-yi)-
phenyl[}-(2R.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-
yl)phenyl[}-(2R)-pyrrolidine-1,2-dicarboxamide,
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1-N-[{4-chlorophenyl)]-2-N-{[4-((R)-2-methyl-3-oxomorpholin-4-
vi)phenyi[H{2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide,

1-N-[(4-chlorophenyi)]-2-N-{[4-{(R)-2-methyl-3-oxomorpholin-4-
yi)phenyl]}-(2R)-pyrrolidine-1,2-dicarboxamide,

1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl}-2-phenaxy-

phenyl[H{2R)-pyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N-{[2-fluoro-4-((R)-2-methyl-3-0xo-
morpholin-4-yl)phenyi]}-(2R ,4R)-4-hydroxypymolidine-1,2-dicarbox-
amide,
1-N{(4-chlorophenyi))-3-N-{[4-(3-oxomorpholin-4-yl)phenyi]}-
piperidine-1,3-dicarboxamide,
1-N-{(4-chliorophenyl)]-3-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}piperidine-1,3-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-{3-0xomorpholin-4-yl)phenyl]}-
(2R,4R)-4-(2-methoxyethoxy)pyrrolidine-1,2-dicarboxamide,
1-N{(4-chlorophenyl)}-2-N-{[4-(3-0x0-1,4-0xazepan-4-yl)-
phenyl]}-{2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenwi)]-2-N-{[2-methyl-4-(3-oxomorpholin-4-yi)-
phenyl]H2R,4R)}4-hydroxypymrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yi)phenyl]}-
(2R ,4R)}-4-hydroxypymolidine-1,2-dIcarboxamide,
1-N-[{(4-chlorophenyl)]-2-N-{[2-{3-oxomorpholin-4-yl)phenyi]}-
(2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide,

and pharmacsutically usable derivatives, solvates, saits and stereo-
isomers thereof, including mbdures thereof In all ratios.

Pyrrolidinecarboxylic acid derivatives selected from the group consist-

ing of

1-N-[(4-chlorophenyl)}-2-N-[(1-methyi-{1,4"]bipiperidinyl-4-yl)}-
(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,

PCT/EP2004/002350
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1-N-[(4-chlorophenyl)]-2-N-[(3.4,5,6-tetrahydro-2H-1,4"-bipyri-
dinyl4-yl)H{2R ,4R)-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N-[(3,4,5,6-tetrahydro-2H-1,4"-bipyri-
dinyl-4-yiH{2R,4R)4-ethoxypyrrolidine-1,2-dicarboxamide,
N-(4-chlorophenyl)-(2R,4R }4-hydroxy-2-(4-pyridin-4-yipipera-
zine-1-carbonyl)pymolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-(2-methoxyphenyl)-
piperazine-1-carbonyl]pyrrolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-2-[4-(4-fluorophenyl)piperazine-1-
carbonyl]-4-hydroxypymolidine-1-carboxamide,
N-(4-chlorophenyl)-(2R,4R)-4-hydroxy-2-[4-hydroxy-4-(4-
methoxyphenyl)piperidine-1-carbonyl]pyrrolidine-1-carboxamide,
N-(4-chlorophenyl+(2R,4R)-4-hydroxy-2-(4-pyridin-2-yl-
piperazine-1-carbonyl)pyrolidine-1-carboxamide,
N-(4-chlorophenyl}<(2R,4R)-2-[4-(4-ethylpiperazin-1-yl)piper-
dine-1-carbonyi}-44-hydroxypymolidine-1-carboxamide,
N-(4-chlorophenyl){2R 4R)-2-{4-(4,6-dimethylpyrimidin-2-yl)-
plperazine-1-carbonyl]-4-hydroxypymolidine-1-carboxamide,
N-{4-chlorophenyl}<(2R,4R)-4-hydroxy-2-]4-{1-methylplperidin-4-
yl)plperazine-1-carbonyi]pyrolidine-1-carboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[2{2-dimethylaminoethoxy)-4-mor-
pholin-4-yiphenyi]}-(2R,4R)-4-hydroxypyrrolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)]-2-N-[(2-ethoxy-4-morpholin-4-ylphenyl)}-
(2R,4R)-4-hydroxypymolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{(4-morpholin-4-yl-2-propoxyphenyl)}-
(2R ,4R}4-hydroxypymolidine-1,2-dicarboxamide,

and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.

Cyclopentanecarboxylic acid derivatives selected from the group con-
sisting of
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N-[4-(3-oxomorpholin-4-yl)phenyl]-(rac)-2-{3-(4-chiorophenyl)-
ureldo]jcyclopentanecarboxamide,

N-[3-methyl-4-{3-oxomorpholin-4-yl)phenyl]-(rac)-2-[3-(4-chloro-
phenyl)ureldo]cyclopentanecarboxamide,

and pharmaceutically usable derivatives, solvates, salts and sterso-
Isomers thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according
to Claims 1-23 and pharmaceutically usable derivatives, solvates,
salts and sterecisomars thereof, characterised In that
a) for the preparation of compounds of the formula | In which

W is N and '

G Is NH,
a compound of the formula Il
2
E R
R! —-6 X—Y—T
‘?’ I
H
in which
R', R% E, X, Y and T are as defined In Claim 1,
and Wis N,

Is reacted with a compound of the formula Ill
D-N=C=0 ]}

in which

&
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D Is as defined in Clalm 1,
or

b) for the preparation of compounds of the formula | in which
X Is 4C(R*)2JCONRC(R* ),

a compound of the formula IV
HNRMC(R* Y] Y-T v
in which R, n, Y and T are as defined in Claim 1,

is reacted with a compound of the formula V

Exc

R'—e §—[C(R4)z1,,-co-|.
w

p—a"0

in which
L is Cl, Br, | or a free or reactively functionally modifled OH group,

and
R', R% R, D, E, G, W and n are as defined in Claim 1,

or

c) forthe preparation of compounds of the formula | in which W is
N.

a compound of the formula }i



10

15

20

25

30

35

WO 2004/087646 PCT/EP2004/002350 %R

27.

28.

29.

- 148 -
2
£ R
R'—é X—Y—T

w !

H
in which
R, R% E, X, Y and T are as defined in Claim 1,
and Wis N,

Is reacted with a compound of the formuia VI
D-G-CO-L Vi

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,

and/or
a base or acid of the formula | Is converted Into one of its salts.

Compounds of the formula | according to one or more of Claims 1 to
23 and the compounds of Claims 24 and 25 as Inhibltors of coagula-
tion factor Xa.

Compounds of the formula | according to one or more of Claims 1 to
23 and the compounds of Claims 24 and 25 as Inhibitors of coaglila-
tion factor Vlla.

Medicament comprising at least one compound of the formula |
according to one or mora of Claims 1 to 23 or a compound of Claims
24 and 25 and/or pharmaceutically usable derivatives, solvates, salts
and stereocisomers thereof, including mixtures thereof in all ratios,
and, if desired, exclpients and/or adjuvants.
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Medicament comprising at least one 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 and
stereclsomers theraof, Including mixtures thereof in all ratios, and at
least one further medicament active ingredient.

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
for the treatment of thromboses, myocardial infarction,
arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis
after angloplasty, claudicatio intermittens, migraine, tumours, tumour
diseases and/or tumour metastases.

Set (kit) conslsting 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 Clalms 24 and 25
and/or pharmaceutically usable derivatives, solvates, salts and
stereoisomers thereof, including mixtures thereof in all ratios,

and

(b) an effective amount of a further medicament active ingred|-
ent.

Use of compounds of the formula | according to one or more of
Claims 1 to 23 or of compounds of Claims 24 and 25 and/or pharma-
ceutically usable derivatives, solvates, salts and stereocisomers
thereof, including mixtures thereof in all ratios, for the preparation of
a medicament for the treatment of thromboses, myocardial infarction,
arteriosclerosis, inflammation, apoplexy, angina pectoris, restenosis
after angioplasty, claudicatio intermittens, migraine, tumours, tumour
diseases and/or tumour metastases,
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in combination with at least one further medicament active Ingredient.

Intermadiate compounds of the formula I-1

in which

()

G
X
A
Hal
n

E R2
R1_€ X
w
G/k -1
D—G” 0

is phenyl, pyridyl, thienyl, furyl or imidazolyl, each of which
Is monosubstituted or disubstituted by Hal,

Is H, OH, OA, aliyl having 1, 2, 3, 4, 5 or 8 carbon atoms
or ethynyl,

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

is pymrolidine-1,2-diyl, plperidine-1,2-diyl, oxazolidine-3,4-

or 3,5-diyl,

is (CHa)n, (CH2))NH-, -CH=CH- or -CH=CH-CH=CH-,
is COOH,

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

IsF, Cl, Bror|,

Is 0, 1o0r2,

and isomers and salts thereof,

Compounds according to Claim 34, selected from the group consist-

ing of

3-(4-chlorophenylcarbamoyl)oxazolidine-4-carboxylic acid,
3-(5-chlorothlophene-2-carbonyl)oxazolidine-5-carboxylic acid,
and isomers and salts theraof,
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Intermediate compounds selected from the group consisting of
(2R,4S)-BOC-4-ethynyl-4-hydroxy-pymolidine-2-carboxylic acid,
(2R,4R)-BOC-4-ethynyl-4-hydroxy-pyrrolidine-2-carboxylic acid,
alkyl (2R,4S)-BOC-4-athynyl-4-hydroxypymrolidine-2-carboxylate,
alkyl (2R,4R)-BOC-4-sthynyi-4-hydroxypyrrolidine-2-carboxylate,
where alkyl has 1, 2, 3, 4, 5 or 8 carbon atoms,

and Isomers and salts thereof.

Intermediate compounds of the formula I-2

Ex™
R1—€ ;—x—Y-—T
w
I
H

is H, =0, COOR?, OH, OA, NHj, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, Ns, ethynyl, vinyl, allyloxy,
NHCOA, NHSO,A, OCH,COOA or OCH;COOH,

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

together are altematively a spirocyclicaily bonded 3- to
6-membered carbocyclic ring,

Is Hor A,

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

3,4- or 3,5-diyl,

Is CONH,

Is 1,3- or 1,4-phenylene which is unsubstituted or mono-
substituted or disubstituted by methyl, trifluoromethyl,
ethyl, propyl, Cl or F,
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T Is piperidin-1-yl, pymolidin-1-yl, 1H-pyridin-1-yl, mor-
pholin-4-yi, piperazin-1-yl, 1,3-oxazolidin-3-yl, 2H-pyri-
dazin-2-yl, pyrazin-1-y, azepan-1-yl or
2-azablicyclo[2.2.2Joctan-2-yl, each of which is mono-
substituted or disubstituted by carbonyl oxygen,

A Is alkyt having 1, 2, 3, 4, 5 or 6 carbon atoms,
Hal isF, Cl,Brorl,
n is0,10r2,

and isomers and salts thareof.

Compounds according to Claim 37 of the formula I-2a

e
R1_€ g'x—Y-—T
w
|

I-2a
H
in which
R’ is H, =0, COOR?, OH, OA, NH;, aikyl having 1, 2, 3, 4,
5 or 8 carbon atoms, Ns, sthynyl, vinyl, allyloxy,
NHCOA, NHSO.A, OCH.COOA or OCHCOOH,
R? is H, OH, OA or alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms,
R? is HorA,
E
( ) is pyrrolidine-1,2-diyi,
W
X is CONH,
Y is 1,3- or 1,4-phenylene which is unsubstituted or mono-

substituted or disubstituted by methyl, triflucromethyl,
ethyi, propyl, Clor F,
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T Is piperidin-1-yl, pyrrolidin-1-y, 1+-pyridin-1-yl, mor-
pholin-4-yi, piperazin-1-yi, 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 alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
Hal Is F,Cl, Brori,
n is0,10r2, @

and isomers and salts thereof.

Compounds according to Claim 38, selected from the group consist-
ing of
N-[4-(3-oxomorpholin-4-yl}phenyl}{S)-pymrolidine-2-carboxamide,
N-[4-(3-oxomorpholin-4-yl)phenyl]{R}-pyrrolidine-2-carboxamide,
N-[4-{3-oxomorpholin-4-yl)phenyl}-(2R 4R)4-hydroxypymolidine-2-
carboxamide,
N-[4-(3-oxomorpholin-4-yi)phenyil]-4-hydroxypymolidine-2-carbox-
amide,

N-[4-(3-oxomorpholin-4-yi)phenyl]-(R)}-4 ,4-dimethoxypyrmrolidine-2-
carboxamids, @
N-[4-(3-oxomorpholin-4-yl)phenyl]-(2R.4R)-4-methoxypymolidine-2-
carboxamide,

and isomers and salits 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 stereolsomers thereof, Including
mixtures thereof In ali ratios, and aspirin.




10

156

20

25

35

WO 2004/087646 PCT/EP2004/002350
-154 -

41, 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 stereolsomers thereof, including mbdures thereof In all
ratlos, In combination with aspirin.
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COMPUESTOS DE CARBONILO
MEMORIA DESCRIPTIVA

La invencién se refiere a compuestos de la f6rmula I

5"
E R
Rl X—Y—T
b

D—G™ N0

en donde

R' y R? son cada uno, de modo independiente entre si, H,

=0, Hal, A, etinilo, OR?, N(R);, NO;, CN, N,;, COOR?,
CON(R*),;, ~-[C{R")3].-Ar, -[C(R');l.-Het, ~-[C(RYa)n-

cicloalquilo, -OCOR?, -OCON(R3};, NRCOA o NR?SQA,

R* y R? son juntos, de modo alternativo, un anillo carbo-

R3

R‘
W

E

ciclico o heterociclico de 3 a 7 miembros unido de
forma biciclica © espirociclica que tiene de 0 a 3
dtomos de N, O y/o 8,

ea H, A, H-C=C-CH;-, CH3;-C=C-CH;-, -CH;-CH(OH)-CH,0H, -
CH;-CH (OH) -CH;NH;, -CH,—CH(OH)-CH;Het'’, =-[C(R%):]s-Ar’,
-[C(RY) ] -Het’, -[C(R*)a]ln~ cicloalquilo, =-I[C(R*)ala-
COOA o -[C(R*)2}.N(R*)a,

es H o A,

es N, CR’ o un &tomo de carbono hibridado en sp?,

es, junto con W, un anillo carbociclico o heterocicli-
co saturado de 3 a 7 miembros que tiene cie 0 a 3 sto-

mos de N, de 0 a 2 &tomos de O y/o de 0 a 2 &tomos de
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S, el cual puede contener un doble enlace,

es un anillo carbociclico o heterociclico monociclico
o biciclico aromético que tiene de 0 a 4 &tomos de N,
0 y/o 8 que eati inpustituido o monosustituldo o poli-
sustituido con Hal, A, OR', N{(R%);, NO,, CN, COOR® o
CON(R*) 4,

es -[C(R"Y)zls-, -[C(R*)3]NR'-, =-[C(R*)3]n0-, -[C(R)2]nS~
o ~[C(R*)=C(RY) ].-,

es - [C(R')2],CONR'[C(R*)3]a-, ~[C(R*)31.NRCOIC(RY)aln-, -
[C(R*) 2] oNR® [C (R*) 3] -, ~[C(R*) 21,0 [C (R*} 2] o, -
[C(R*)31aCOIC(RY)3]a— © -[C(R*)3]4COO [C(R*}a]n—,

es alquileno, cicloalquileno, Het-diflo o Ar-diilo,

ea un anillo carbociclico o heterociclico monociclico
o biciclico, saturado o insaturado gque tiene de 0 a 4
&tomos de N, O y/o S8 gque esti monosustituido o disus-
tituido con =0, =S, NR}, =N-CN, =N-NOa, =NOR?, =NCOR?,
=NCOOR? © =NOCOR’® y ademis puede estar monosustituido,
disustituido o trisustituido con R?, Hal, A, -
[C(R*)21a-Ar, -[C(RYala-Het, =[C{R*)a)lu-cicloalquilo,
OR’, N(R}a, NO;, CN, COOR®, CON(R'), NRCOA,
NRPCON (R?);, NR'SO;A, COR', SO,NR’ y/o S(O).A,

es alquilo lineal o ramificado que tiene 1-10 &tomos
de carbono, en el cual uno o dos grupos CH; pueden es-
tar reemplazados por &tomos de O o S y/o por grupos -

CH=CH~ y/o ademis, 1-7 &tomos de H puedeh estar reem-
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Ari

Het

Het'’

plazados por F,

es fenilo, naftilo o bifenilo, cada uno de los cuales
estd insustituido o monosustituido, disustituido o
trisustituido con Hal, A, OR?, N(R%),, NO;, CN, COOR’,
CON(R*)2, NRCOR, NR'CON(R’);, NRSO;A, COR?, SO.N(R}a,
8(0}sA, -IC{R*)2)a-COOR® u -O[C(R*);]1,-COOR?,

es fenilo, naftilo o bifenilo, cada uno de los cuales
estd insustituido o monosustituldo, disustituido o
trisustituido con Hal, A, OR*, N(R%)., NO;, CN, COOR?',
CON(R')2, NR'COA, NR'CON(R')a2, NR'SO.A, COR', SON(R'),,
S(0)nA, =[C(R*)3]4-COOR' u -O[C(R'),] ;~COOR*,

es un anillo heterociclico monociclico o biciclico,
saturado, insaturado o aromitico que tiene de 1 a 4
ftomos de N, O y/o S que puede estar insustituide o
monosustituldo, disustituido o trisustituido con Hal,
A, -~ [C(R") 3] o-AT, - [C(R*)a)q—Het’, -[C(R*) 2] o~
cicloalquilo, OR?, N(R');, NR’CON(R'),, NO., ON, -
[C(R*)2] ~COOR?, ~[C(R*);]1,-CON(R})z, NRCOA, NR'SOA,
CORY, SO.NR?}, S{0),A y/u oxigeno del carbonilo,

es un anilloc heterociclico monociclico o biciclico,
saturado, insaturado o aromitico que tie‘ne de 1 a 4
tomos de N, O y/c 8 que puede estar insustituido o
monosustituido o disustituldo con el oxigeno del car-
bonilo, =S, =N(R‘),, Hal, A, OR', N(R');, NO;, CN, CO-

OR', CON(R');, NR'COA, NR'CON(R'),, ma‘so,A,'con‘, SO,NR*
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y/o 8(0)nA,
Hal es F, Cl, Br o I,
n es 0, 1 o 2,
o es 1, 2 o 3,
y sus derivados, solvatos, sales y estereoisSmeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pzo-
porciones.

La invencién tenia por objeto hallar nuevos compuestos
con propiledades valiosas, en particular aquellos que pueden
usarse para la preparacidn de medicamentos.

Se halld que los compuestoe de la férmula I y sus sales
tienen propiedades farmacolSgicas muy valiosas y son bien
tolerados. En particular, exhiben propiedades inhibidoras
del factor Xa y, por ello, pueden emplearse para combatir y
prevenir trastornos tromboembSlicos tales como trombosie,
infarto de miocardio, arterioesclerosims, inflamaciones, apo-
plejia, angina de pecho, restenosis post-angioplastia vy
claudicatio intermittens.

Los compuestos de la f6rmula I de acuerdo con la inven-
cién también pueden ser inhibidores de los factores de la
coagulacién factor VIIa, factor IXa y trombina en la cascada
de coagulacidn sanguinea.

Los derivados de amidina aromAticos que tienen una ac-
cién antitromb&tica se revelan, por ejemplo, de los documen-

tos EP 0 540 051 Bl, WO 98/28269, WO 00/71508, WO 00/71511,

al
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WO 00/71493, WO 00/71507, WO 00/71509, WO 00/71512, WO
00/71515 o WO 00/71516. Las guanidinas ciclicas para el tra-
tamiento de trastornos tromboembSlicos se describen, pox
ejemplo, en el documento WO 97/08165. Los compuestos hetero-
ciclicos aromiticos que tiemen una actividad inhibidora del
factor Xa se conocen, p.ej., del documento WO 96/10022. Las
N-{{aminoiminometil) fenilalquil] azaheterociclilamidas susti-
tuidas como inhibidores del factor Xa se deascriben en el do-
cumento WO 96/40679.

En los documentos WO 02/48099 y WO 02/57236 se descri-
ben otros derivados de carboxamida, en el dcocumento WO
02/100830 se describen otros derivados de pirrolidina.

Mis derivados heterociclicos se describen en el docu-
mento WO 03/045912.

El efecto antitrombStico y anticoagulante de los com-
puestos de acuerdc con la invencién se atribuye a la accién
inhibidora contra la proteasa activada de la coagulacién,
conocida con el nombre de factor Xa, o a la inhibicién de
otras serina proteasas actlvadas, tales como el factor VIIa,
el factor IXa o la trombina.

El factor Xa es una de las proteasas que participa en
el complejo proceso de la coagulacién sangufnea., El factor
Xa cataliza la conversifn de la protronbina en trombina. La
trombina c¢liva el fibrinégeno en monémeros de fibrina, que

después del entrecruzamiento contribuyen en forma elemental
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con la formacién de trombos. La activacién de la trombina
puede dar como resultado la presencia de enfermedades trom-
boemb&6licas. Sin embargo, una inhibicién de la trombina pue-
de inhibir la formacién de fibrina que participa en la for-
macién de los trombos.

La inhibicién de la trombina puede medirse, por ejem-
plo, mediante el método de G. F. Cousing et al. en Circula-
tion 1996, 94, 1705-1712.

La inhibiciém del factor Xa puede evitar, de esta mane-
ra, que se forme trombina.

Los compuestos de la férmula I de acuerdo con la inven-
cién y sus sales estdn comprometidos en el proceso de coagu-
lacién sanguinea por inhibicién del factor Xa, inhibiendo
asl la formacidn de trombos.

La inhibicién del factor Xa a través de los compuestos
de acuerdo con la invencién y la medicién de la actividad
anticoagulante y antitrombdética puede determinarse por méto-
dos in vitro o in vivo convencionales. J. Hauptmann et al.
describen un método aproplado, por ejempleo, en Thrombosis
and Haemostasis 1990, 63, 220-223.

La inhibicién del factor Xa puede medirse, por ejenplo,
mediante el método de T. Hara et al. en Thromb. Haemogtas.
1994, 71, 314-319.

El factor de coagulacién VIIa inicia la parte extrinse-

ca de la cascada de la coagulacién después de unirse con el

a%
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factor tisular y contribuye con la activacién del factor X
para obtener el factor Xa. La inhibicién del factor VIIa
evita, de este modo, la formacién del factor Xa y asi una
posterior formaclén de trombina.

La inhibicién del factor ViIe mediante los compuestos
de acuerdo con la invenclém y la medicién de la actividad
anticoagulante y antitrombdtica pueden determinarse por me-
dio de métodos in vitro o in vivo convenciocnales. Un método
convencional para la medicién de la inhibicién del factor
ViIa es descrito, por ejemplo, por H. F. Ronning et al. en
Thrombosls Research 1996, 84, 73-81.

El factor de coagulacién IXa es generado en la cascada
de coagulacién intrinseca y participa asimismo en la activa-
cién del factor X para obtener el factor Xa. En consecuen-
cia, una inhibici6n del factor IXa puede evitar de un modo
diferente la formacién del factor Xa.

La inhibicifn del factor IXa por medic de los compues-
tos de acuerdo con la invencifn y la medicién de la activi-
dad anticoagulante y antitromb&tica puede determinarse por
métodos in vitro o in vivo convencionales. Por ejemplo, J.
Chang et al. describen un método apropiado en Journal de
Biological Chemistry 1998, 273, 12089-12094.

Los compuestos de acuerdo con la invencién pueden usar-
ge, ademfa, para el tratamiento de tumores, enfermedades tu-

morales y/o metéstasis tumorales.

A%
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T. Taniguchi y N. R. Lemoine indicaron una correlacién
entre factor tisular TF / factor VIIa y el desarrollo de va-
rios tipos de clncer en Biomed. Health Res. (2000}, 41 (Mo-
lecular Pathogenesis de Pancreatic Cancer), 57-59.

Las publicaciones enumeradas a continuacién describen
una accidn antitumoral de los inhibidores de TF-VII y el
factor Xa para varios tipos de tumores:

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

E. G. Fischer et al. en J. Clin. Invest. 104:1213-1221
{1999) ;

B. M. Mueller et al. en J. Clin. Inveét._ 101:1372-1378
(1998) ;

M. E. Bromberg et al. en Thromb. Haemost. 1999; 82: B8-92.

Los compuestos de la fé6rmula I pueden emplearse como
ingredientes activos medicamentosos en la medicina humana y
veterinaria, en particular, para el tratamiento y la preven-
cién de afecciones tromboembSlicas talea como trombosis, in-
farto de miocardio, arteriocesclerosis, inflamaciones, apo-
plejia, angina de pecho, restenosls post-angioplastia, clau-
dicatio intermittens, trombosie venosa, embolia pulmonar,
trombosls arterial, isquemia mloc&rdica, angina inestable y
ataque apopl&jico basado en una trombosis.

I.o8 compuestos de acuerdo con la invencién tambié&n se

emplean para el tratamiento o la profilaxis de enfermedades
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ateroacleréticas taler como enfermedad arterial coronaria,
enfermedad arterial cerebral o enfermedad arterial periféri-
ca. Los compuestos también sBe emplean en combinaciSn con
otros agentes tromboliticos en el infarto de miocardio, ade-
mis para la profilaxie para la reoclusién post-trombolitica,
angioplastia transluminal percut@nea (PTCA) y operaciones
coronarias de hypaas.

Los compuestos de acuerdo con la invencién también se
usan para la prevencifn de una retrombosis en microcirugia,
también como anticoagulantes en conexifn con Srganos artifi-
ciales o en hemodidlisis.

Loe compuestos también se utilizan para la limpieza de
catéteres y elementos auxiliares médicos en pacientes in vi-
vo, o como anticoagulantes para preservar la sangre, el
plasma y otros productos de la sangre in vitro. Los compues-
tos de acuerdo con la inrencién tamblén se usan para enfer-
medades en las cuales la coagulacién de la sangre contribuye
de modo crucial con el curso de la enfermedad o representa
una fuente de patologia secundaria como, por ejempleo, en el
cidncer, incluyendo metéstasis, enfermedades inflamatoriaa,
incluyendo artritias, y diabetes.

Los compuestos de acuerdo con la invencién tambié&n se
utilizan para el tratamiento de migraifia (F. Morales-Asin et
al., Headache, 40, 2000, 45-47).

En el tratamiento de las enfermedades descritas, 1los
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compuestos de acuerdo con la invencién también se usan en
combinacién con otros compuestos tromboliticamente activos
tales como, por ejemplo, con el “activador de plasminbégeno
tisular” t-PA, t-PA modificado, estreptoquinasa o uroquina-
sa. Los compuestos de acuerdo con la invencién se adminis-
tran ya sea al mismo tiempo o antes o después de las otras
sustancias mencionadas.

Se da particular preferencia a la administracién simul-
ténea con aspirina, a £fin de evitar la recurrencia de la
formaciSén de trombos.

Los compuestos de acuerdo con la invencién tamblén se
usan en combinacién con los antagonistas del receptor de la
glucoproteina plaquetaria (IIb/IIIa) que inhiben la agrega-
cién de las plagquetas sanguineas.

La invencién se refiere a los compuestos de la f&rmula
I y a sus sales y a un proceso para preparar los compuestos
de la f6rmula I de acuerdo con las relvindicaciones 1-16, y
sus derivados, solvatos, sales y estereoisdSmeros de utilidad
farmacéutica, caracterizado porgque
a) para la preparacién de los compuestos de la f6rmula I,

en donde .

Wes Ny

G es NH,

se hace reaccionar un compuesto de la férmula II
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Ri—éig—x—v—t

H

en donde
R, R}, E, X, Yy T son como se definen en la reivindicacién

1,

_y WesN,

con un compuesto de la férmula III
D-N=C=0 ITT

en donde
D es como se define en la reivindicaciém 1,
o
b) para la preparacién de compuestos de la f&6rmula I, en
donde
X es -[C(R*)a] «CONR®[C(R'};]a-,
ge hace reaccionar un compuesto de la f6rmula IV

HNR- [C{R'} 2] n~Y~T v
en donde R, n, Y y T son como se definen en la reivindica-
cifén 1,

con un compuesto de la f6rmula V

EseN
R1—€ ;—[C(R‘),],,-CO-L
W

/L\ Vv

D—G™ 0
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en donde

L es Cl, Br, I o un grupo OH libre o funcionalmente modi-
ficado de forma reactiva, y

R', R? R D, E, G, W y n son como se definen en la rei-
vindicacién 1,

o

c) para la preparaciém de compuestos de la férmula I, en

donde W es N,

se hace reacciocnar un compuesto de la f6rmula II
) 2
E R
: R1—€ X—Y—T.
W
| .

H

en donde

R*, R}, B, X, Yy T son como se definen en la reivindicacién
1,

y W esa N,

con un compuesto de la fSrmula VI

D-G-CO-L VI

en donde D y G son como se definen en la reivindicacién 1, y
L es Cl, Br, I o un grupo OE libre o funcicnalmente modi-

ficado de forma reactiva,

y/o
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se convierte una base o un fcido de la férmula I en una de
Bus sales.

La invencién también se refiere a las formas Spticamen-
te activas (estereolsSmeros), loe enantifmeros, los racema-
tos, los diastereSmeros y los hidratos y asolvatcs de estos
compuestos. Por “solvatos de los compuestos” se entienden
las aducciocnes de moléculas de solvente inerte en los com-
puestos que se forman debido a su fuerza de atraccifén mutua.
Los solvatos Bon, p.ej., monohidratoa o dihidratos o alecocho-
latos.

Por "derivados de utilidad farmac&utica” se entiende,
por ejemplo, las sales de los compuestos de acuerdo con la
invencién y los llamados compuestos prodroga.

Por “derivados prodroga” se entienden los compueatos de
la f6rmula I que fuercn modificados, por ejemplo, con grupos
alquilo o acilo, azficares u oligopéptidos y que se clivan
ripidamente en el organismo para formar los compuestoe acti-
vos de acuerdo con la invencién,

Aqu!l también se incluyen los derivados poliméricos bio-
degradables de los compuestom de acuerdo con la invencién,
tal como se describe, p.ej., en Int. J. Pharm. 115, 61-67
(1995) .

También son objeto de la invencién las mezclas de los
compuestos de la fSrmula I de acuerdo con la invencién, p.

e]., mezclas de dos dlastereoisbmeros, p.ej., en la relacién
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l:1, 1:2, 1:3, 1:4, 1l:5, 1:10, 1:100 o 1:1000. Estas son,
con preferencia particular, mezclas de compuestos estereoi-
soméricos.

La invencién también se refiere a derivados de &cido
pirrolidincarboxflico seleccionados del grupo integrade por
N-1-[{4-clorofenil)] -N’'-2-[{1’-metil-[1,4’]bipiperidinil-4-
11} 1-(2R,4R) -4-hidroxipirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N'-2-[(3,4,5,6-tetrahidro-2H-[1,4']bi-
piridinil-4-11)]1-(2R,4R)-4-hidroxipirrolidin-1,2-dicar-
boxamida,
N-1-[(4-clorofenil)]-N'-2-[(3,4,5,6-tetrahidro-2H-[1,4’]bi~
piridinil-4-11)- (2R, 4R) -4-etoxipirrolidin-1,2-dicarboxamida,
N- (4-clorofenil)- (2R, 4R) -4-hidroxi-2- (4-piridin-4-ilpipera-
zin-l-carbonil)pirrolidin-l1-carboxamida,
N-{4-clorofenil) - (2R, 4R) -4-hidroxi-2-[4- (2-metoxifenil) -
piperazin-l-carbonil]pirrolidin-1-carboxamida,
H-(4—clorofenil)—(2R;4R)—2—[4—(4-f1uorofenil)piperazin;l—
carbonil] -4-hidroxipirrolidin-l1-carboxamida,

N- (4~clorofenil)~- (2R, 4R) -4-hidroxi-2~[4-hidroxi-4- (4~
metoxifenil)piperidin-l-carbonillpirrolidin-l1-carboxamida,
N-{4-clorofenil) - (2R, 4R) -4~-hidroxi-2-(4-piridin-2- -
ilpiperazin-l-carbonil)pirrolidin-l-carboxamida,
N-{4-clorofenil)-(2R,4R)-2-[4~{4-etllpiperazin-1-
il)piperidin-l-~carbonil] -4-hidroxipirrolidin-l-carboxamida,

N- (4-clorofenil)~ (2R, 4R)-2-[4-(4,6-dimetilpirimidin-2-11)-
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piperazin-l-carbonil] -4-hidroxipirrolidin-l1-carboxamida,
N-(4-clorofenil)- (2R, 4R) -4~-hidroxi~2~[4~ (1-metilpiperidin-4-~
il)piperazin-l-carbonil]pirrolidin-l1-carboxamida;
N-1-[{4-clorofenil)]-N’'-2-{[2-({2-dimetilaminoetoxi)-4-morfo-
1in—4-ilfeni1]}-(2R,4R)-i-hidroxipirrolidin-l,z—dicar—
boxamida,
N-1-[{4-clorofenil) ] ~-N'-2-[(2-etoxi-4-morfolin-4-ilfenil)] -
(2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)] -N’'-2-[ {4-morfolin-4-il-2-propoxi-
fenil)] - (2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida,

y sus derivados, solvatos, sales y estereoilsémeros de utili-
dad farmacéutica, 1incluyendo sus mezclae en todas las pro-
porciones.

La invencién también se refiere a derivados de &cido
ciclopentancarboxilico seleccionados del grupo integrado por
N-[4- (3-oxomorfolin-4-il) fenil] - (rac)-2-[3-{4~-clorofenil) -
ureido] ciclopentancarboxamida,

N-[3-metil-4- (3-oxomorfolin-4-il) fenil] - (rac)-2-[3-(4-cloro-
fenil)ureido] ciclopentancarboxamida, -

y sus derivados, solvatos, sales y eatereoisémeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones.

Para todos los radicales que se presentan mis de una
vez como, por ejemplo, A, sus significados son independien-

tes entre BIi.
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Mip arriba y més abajo, los radicales o los parfmetros
D, E, G, W, X, ¥, T, R® y R? son como se definieron en la
férmula I, salvo que ge establezca expresamente lo contra-
rio.

A significa alquilo, es no ramificado (lineal) o rami-
ficado, y tiene 1, 2, 3, 4, 5, 6, 7, 8, 9 o 10 &tomosa de C.
A es, con preferencia, metilo, también etilo, propileo, iso-
propilo, butilo, isobutile, sec.-butiloc o ter.-butiloc, ade-
mi&s pentilo, 1-, 2- o 3-metilbutilo, 1,1-, 1,2- o 2,2-dime-
tilpropilo, 1l1l-etilpropilo, hexilo, 1-, 2-, 3- o 4-metilpen-
tilo, 1,1-, 1,2-, 1,3-, 2,2-, 2,3~ o0 3,3-dimetilbutilo, 1- o
2-etilbutilo, 1l-etil-l-metilpropilo, 1l-etil-2-metilpropilo,
1,1,2- o 1,2,2-trimetilpropilo, también se prefiere, por
ejemplo, trifluorometilo. A es, de preferencia muy particu-
lar, alquilo que tiene 1, 2, 3, 4, 5 o 6 &tomos de carbono,
preferentemente metilo, etilo, propilo, isopropileo, butilo,
iecbutilo, sec-butilo, ter-butilo, pentilo, hexilo, trifluo-
rometilo, pentafluorcetilo o 1,1,1-trifluorocetilo.

Cicloalquilo es, con preferencia, ciclopropilo, ciclo-
butilo, ciclopentilo, ciclohexilo o cicloheptilo. |

Alquileno es preferentemente metileno, etileno, propi-
leno, butileno, pentileno o hexileno, también alquileno ra-
mificado.

R' vy R? son cada uno, de modo independiente entre sf,

preferentemente por ejemplo H, =0, COOR’, OH, OA, NH,, al-
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quilo que tieme 1, 2, 3, 4, 5 o 6 &tomos de carbono, Na,

etinilo, vinilo, aliloxi, NHCOA, NHSO,A, OCHCOOA u OCH,COOH.

R! es, con preferencia, H, =0, COOR?}, tal como, p.ej.,
COQOA, OH, OA, NH,, alquilo que tiene 1, 2, 3, 4, 5 o 6 ato-
mos de carbono, N;, etinilo, vinilo, aliloxi, -OCOR?), tal
como, p.ej., metilcarboniloxi, NHCOA, tal como, p.ej., ace-
tamino, o NH80,A, tal como, p.ej., metilsulfonilamino;
OCH,COOA, tal como, p.ej., OCHCOOCH;; u OCH;COOH.

R?® es preferentemente H, =0, OH, OA, tal como, por
ejemplo, metoxi, o alquilo que tiene 1, 2, 3, 4, 5 o 6 &to-
mes de carbono.

En otra forma de realizacifén de preferencia,

R* es H, =0, COOR?, OH, OA, NH;, alquilo que tiene 1, 2,
3, 4, 5 o 6 &4tomos de carbono, N3, etinilo, wvinilo,
aliloxi, -OCOR?, NHCOA, NHSO,A, H-C=C-CH,-, CH;-C=C-CH,-
0-, ~O-CH,-CH(OH)-CHOH, ~O-CH;-CH (OH)-CH,NH,, -0-CHz-
CH(OH} -CHz;Het’, OCH,COCCH; u OCH3COOH;

R* es H, =0, OH, OA o alquilo que tiene 1, 2, 5, 4, 50 6
dtomos de carbono;

Het’ es un anillo heterociclico saturado de 3-6 miembros que
tiene de 1 a 3 &tomos de N y/u O, que puede estar in-
sustituido o monosustituido o disustituido con el oxI-
geno del carbonilo, Hal, A, OH, NH;, NO,, CN, COOA o
CONH;.

En otra forma de realizacién de preferencia,
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Het’

lar,

18

es etinilo, wvinilo, aliloxi, CH,-CsC-CH3;~O-, =0-CH;-
CH (OH) —CHZ0H, =0-CH;~-CH (OH) —~CH,NH;, =0-CH;~-CH (OH) -
CHzHet’, OCH,COOCH; u OCH,COOH,

es H, A u OH,

ea un anillo heterociclico saturado de 3-6 miembros que
tiene de 1 a 3 &tomos de N y/u O, que puede estar in-
sustituido o monosustituido o disustituido con el oxi-
geno del carbonilo, Hal, A, OH, NH;, NO;, CN, COOA o
CONH;.

En otra forma de realizacién de preferencia,

es etinilo, wvinilo, aliloxi, CH,-C=C-CH;-0-, -0-CH;-
CH {OH) ~CH;0H, =0-CH;~CH {CH) -CH;NH3, -0=-CHy~CH (OH) -
CHzHet ', OCH;COOCH; u OCH;COOH,

es H, A u OH,

es un anillo heterociclico saturado de 3-6 miembros que
tiene de 1 a 3 &tomos de N y/u O, que puede estar in-
sustituido o monosustituido o disustituido con el oxi-
geno del carbonilo.

Het’' en este sentido es, con preferencia muy particu-

pirrolidina, piperidina u oxazolidina, cada una de las

cuales estf insustituida o monosustituida con el oxigeno del

carbonilo.

R* vy R? son juntos, de modo alternativo, un anillo car-

bociclico o heterociclico de 3 a 6 miembros que tiene de 0 a

3 &tomos de N, O y/o § que estd espirociclica o biciclica-

&
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mente unido (condensado) al sistema de anillo '
<E>
W

miembros es en eate caso, por ejemplo, fenlilo, ciclopropilo,

El anlillo carbociclico o heterociclico de 3 a 6

ciclobutilo, ciclopentilo, ciclohexilo, piridilo, imidazoli-
lo, piperidinile ¢ 1,3-dioxolanilo.

R' y R? gon juntos, en particular, un anillo carboci-
clico de 3 a 6 miembros que esté espirociclicamente unido al

sistema de anillo
)
w »

caso es, con preferencia, ciclopropilo, ciclobutilo, ciclo-

El anillo carbociclico de 3 a 6 miembros en este

pentilo o ciclohexilo.

R' es preferentemente H o A, también fenilo, bencilo o
[C(R*)2]1,CO0A, tal como, por ejemplo, CH;COOCH;.

R* es preferentemente H o A, con preferencia muy parti-
cular, H.

COR?, COR?! y COR' Bon, por ejemplo, CHO o —COA.

-COA (acilo) es, con preferencia, acetilo, propionilo,
también butirilo, pentanoilo, hexanoilo o, p.ej., bhenzoilo.

Hal es preferentemente F, Cl o Br, pero, de modo alter-
nativo, I.

Ar es, por ejemplo, femilo, o~, m- o p-tolilo, o-, m- o

p-etilfenilo, o-, m—- o p-propilfenilo, o-, m- o p-isopropil-
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fenilo, o-, m- o p-ter-butilfenilo, o-, m- o p-hidroxifeni-
lo, o-, m- o p-nitrofenilo, o-, m- o p-amincfenilo, o-, m- o
p- (N-metilamino) fenilo, o-, m- ] p~ {N-metilaminocarbonil) fe-
niloc, o-, m- o p-acetamidofenilo, o-, m- o p-metoxifenilo,
o-, m- o p-etoxifenilo, o~, m- o p-etoxicarbonilfenilo, o-,
m- © p-(N,N-dimetilamino)fenilo, o-, m— o p-(N,N-dimetil-
aminocarbonil)fenlloc, o-, m— o p-(N-etilamino)fenilo, o-, m-
o p—-(N,N-dietilamino) fenilo, o-, m~ o p-fluorofenilo, o-, m~-
o p-bromofenilo, o-, m- o p-clorofenilo, o-, m- o p-(metil-
sulfonamido) fenilo, o-, m- o p-(metilsulfonil)fenilo, o-, m-
o p-fenoxifenilo, también preferentemente 2,3-, 2,4~, 2,5-,
2,5-, 3,4- o 3,5-difluorofenilo, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- o 3,5-diclorofenilo, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- 0o
3,5-dibromofenilo, 2,4- o 2,5-dinitrofenilo, 2,5- o 3,4- di-
metoxifenilo, 3-nitro-4-clorofenilo, 3-amino-4-cloro-, 2-
amino-3-cloro—-, 2-amino-4-cloro-, 2-amino-5-cloro- o 2-ami-
no-6-clorofenile, 2-nitro-4-N,N-dimetilamino- o 3-nitro-4-
N,N-dimetilaminofenilo, 2,3-diaminofenilo, 2,3,4-, 2,3,5-,
2,3,6-, 2,4,6- o 3,4,5-triclorofenilo, 2,4,6- trimetoxifeni-
lo, 2-hidroxi-3,S5-diclorofenilo, p-yodofenilo, 3,6-dicloro-~
4-aminofenilo, 4-fluoro-3-clorofenile, 2-£fluoro-4-bromofeni-
lo, 2,5-difluoro-4-bromofenilo, 3-bromo-6-metoxifenilo, 3-
cloro-6-metoxifenilo, 3-cloro-4-acetamidofenilo, 3-fluoro-4-
metoxifenile, 3-amino-6-metilfenileo, 3-cloro-4-acetamidofe-

nilo o 2,5-dimetil-4clorofenilo.

X
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Ar es preferentemente, por ejemplo, fenilo que est& in-
spuatituido o monosustituido, disustituido o trisustituido
con Hal, A, OR?, OR?, SO;A, COOR? o CN.

Ar es, con preferencia particular, p.ej., fenilo que
esti insustituido o monosustituido o disustituido con Hal,
A, OA, fenoxi, S0;A, SO;NH;, COOR? o CN, tal como, por ejem-
plo, fenilo, 2-metilsulfonilfenilo, 2-aminosulfonilfenilo,
fenoxifenilo, 2-, 3- o 4-clorofenilo, 3,4-diclorcfenilo, 4-
metilfenilo, 4-bromofenilo, 3-fluoro-4-metoxifenilo, 4-tri-
fluorometoxifenilo, 4-etoxifenilo, 2-metoxifenilo, 3-ciano-
fenileo, 4-etoxicarbonilfenilc, metoxicarbonilfenilo, car-
boxifenilo o aminocarbonilfenilo.

Ar es, con preferencia muy particular, fenilo, 4-
clorofenilo o 2-metilsulfonilfenilo insustituidos.

G es, con preferencia particular, (CHz)p, (CHg),NH-, =~
CH=CH- o0 -CH=CH-CH=CH-.

X es, con preferencia particular, -CONH- o -
CON (CHaCOOA) -.

Y es preferentemente cicloalquileno, Het-diilo o Ar-
diilo, con preferencia particular, 1,4-fenilenoc que estid in-
sustituido o monosustituido o disustituido con A, OA, Cl, F,
CCOCHy, COOH, fenoxli o aminocarbonilo, también piridindiilo,
preferentemente piridin-2,5-diflo, piperidindiilo o ciclo-
hexileno. Y es, en particular, piridindiflo, piperidindiflo,

ciclohexileno o fenileno que estd insustituido o monosusti-

[
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tuido o disustituido con A, OA, Cl, F, COOCH,, COOH, fenoxi
o aminocarbonilo.

Het es, p.ej., 2- o 3-furilo, 2- o 3-tienilo, 1-, 2- o
3-pirrolilo, 1-, 2-, 4- o 5-imidazolilo, 1-, 3-, 4- o 5-pi-
razolilo, 2-, 4- o 5-oxazolilo, 3-, 4- o S-isoxazolilo, 2-,
4- o 5-tiazolilo, 3-, 4- o 5-isotiazolilo, 2-, 3- o 4-piri-
dilo, 2-, 4-, 5- o 6-pirimidinilo, también con preferencia
1,2,3-triazol-1-, -4- o -5-ilo, 1,2,4-triazol- 1-, -3- o0 =-5-
ilo, 1- o 5-tetrazolilo, 1,2,3-oxadiazol-4- o -5-ilo, 1,2,4-
oxadiazol-3- ¢ -5-ilo, 1,3,4-tiadiazol-2- o -5-ilec, 1,2,4-
tiadiazol-3- o -5-1ilo, 1,2,3-tiadliazol-4- o -5-ilo, 3- o 4-
piridazinilo, pirazinilo, 1-, 2-, 3-, 4-, 5-, 6- o 7-
indolilo, 4- o 5-isoindolilo, 1-, 2-, 4- o 5-benzimidazo-
lilo, 1-, 3-, 4-, 5-, 6~ o 7-benzopirazolilo, 2-, 4-, 5-, 6~
© 7-benzoxazolilo, 3-, 4-, 5-, 6~ o 7-benzisoxazolilo, 2-,
4-~, 5-, 6- o 7-benzotiazolilo, 2-, 4-, 5-, 6~ o 7-benzieo-
tiazolilo, 4-, 5-, 6- o 7-benz-2,1,3-oxadiazolilo, 2-, 3-,
4-, 5-, 6-, 7- u 8-quinolilo, 1-, 3-, 4~, 5-, 6-, 7- u 8-
isoquinolilo, 3-, 4~, 5-, 6-, 7- u B-cinolinilo, 2-, 4-, 5-,
6-, 7- u B-quinazolinilo, 5~ o 6-gquinoxalinilo, 2-, 3-, 5-,
6-, 7- u B-2H-benzo-l,4-oxazinilo, también preferentemente
1,3-benzodioxol-5-ilo, 1,4-benzodioxan-6-ilo, 2,1,3-benzo-
tiadiazol-4- o -5-ilo o 2,1, 3-benzoxadiazol-5-1lo.

Los radicales heterociclicos también pueden estar tam-

bién parcial o completamente hidrogenados. Asi, también Het

g
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puede ser, p.ej., 2,3-dihidro-2-, -3-, -4- o -5-furilo, 2,5-
dihidro-2-, -3-, -4- o -5-furilo, tetrahidro-2- o -3-furilo,
1,3-dioxolan-4-ilo, tetrahidro-2- o -3-tienilo, 2,3-dihidro-
1-, -2-, =3-, -4- o -5-pirrolilo, 2,5-dihidro- 1-, -2-, -3-,
-4- o -5-pirrolilo, 1-, 2- o 3-pirrolidinilo, tetrahidro-l1-,
~2- 0 —4-imidazolilo, 2,3-dihidro-1-, -2-, -3-, -4- o -5-pi-
razolilo, tetrahidro-1-, -3- o -4-pirazolilo, 1,4-dihidro-
1-, =-2-~, -3- 0 -4-piridilo, 1,2,3,4-tetrahidro-1-, -2-, -3-,
-4-, -5- o -6-piridilo, 1-, 2-, 3- o 4-piperidinile, 2-, 3-
o 4-morfolinilo, tetrahidro-2-, -3- o -4-piranilo, 1,4-dio-
xaneilo, 1,3-dioxan-2-, -4- o -5-i1lo, hexahidro-1-, -3- o -
4-piridazinilo, hexahidro-1-, -2-, =-4- o0 -S5-pirimidinilo,
1-, 2- o 3-piperazinilo, 1,2,3,4-tetrahidro-1-, -2-, -3-, =~
4-, -5-, -6-, -7- u -B-quineolilo, 1,2,3,4-tetrahidro-1-, -~
2-, -3-, -4-, -5-, -6-, -7- u -8- isoquinolilo, 2-, 3-, 5-,
6-, 7- u 8-3,4-dihidro-2H-benzo-1,4-oxazinilo, también pre-
ferentemente 2,3-metilendioxifenilo, 3,4-metilendioxifenilo,
2,3-etilendioxifenilo, 3,4-etilendioxifenilo, 3,4~ (difluoro-
metilendioxi) fenilo, 2,3-dihidrobenzofuran-5- o -6-ilo, 2,3-
(2-oxometilendioxi) fenilo o, de mode alternativo, 3,4-di-
hidro-2H-1,5-benzodioxepin-6- o -7-ilo, también con prefe-
rencia 2,3~dihidrobenzofuranilo o 2,3-dihidro-2-oxofuranilo.

Het’ es preferentemente, p.ej., 2- o 3-furilo, 2- o 3-
tienilo, 1-, 2- o 3-pirrolilo, 1-, 2-, 4- o 5-imidazolilo,

l1-, 3-, 4- o 5-pirazolilo, 2-, 4~ o 5-oxazolilo, 3-, 4- o 5-

wmor
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isoxazolilo, 2-, 4- o 5-tiazolilo, 3~, 4- o 5-isotiazolilo,
2-, 3- © 4-piridilo, 2-, 4-, 5- o 6-pirimidinilo, también
con preferencia 1,2,3-triazol-l-,-4- o =-5-ilo, 1,2,4-tri-
azol-1-, -3- o =-5-ilo, 1- o 5-tetrazolilo, 1,2,3-oxadiazol-
4- o -5-ilo, 1,2,4-oxadlazol-3- o -5-ilo, 1,3,4-tiadiazol-2-
o ~5-ilo, 1,2,4-tiadiazol-3- o -5-ilo, 1,2,3-tladiazol-4- o
-5-ilo, 3- o 4-piridazinilo, pirazinile, 1-, 2-, 3-, 4-, 5-,
6- o 7-indolilo, 4- o 5-isoindolilo, 1-, 2-, 4- o 5-benzi-
midazolilo, 1-, 3-, 4-, 5-, 6- o 7-benzopirazolilo, 2-, 4-,
5=, 6- o 7-benzoxagolilo, 3-, 4-, 5-, 6- o 7-ben-zipoxazoli-
lo, 2-, 4-, 5-, 6- o 7-benzotiazolilo, 2-, 4-~, 5-, 6- o 7~
benzisotiazolilo, 4-, 5-, 6- o 7-benz-2,1,3-oxadiazolilo,
2-, 3-, 4-, 5-, 6-, 7- u 8-quinoclilo, 1-, 3-, 4-, 5-, 6-, 7-
u 8-isoquinclilo, 3-, 4-, S5-, 6=, 7- u B-cinolinilo, 2-, 4-,
5-, 6-, 7- u 8-quinazolinilo, 5- o 6é-quinoxalinilo, 2-, 3-,
5-, 6-, 7- u 8-2H-benzo-1,4-oxazinilo, con mayor preferencia
atn, 1,3-benzodioxol-5-ilo, 1,4-benzodioxan-6-ilo, 2,1,3-
benzotiadiazol-4- o -5-ilo o 2,1, 3-benzoxadiazol-5-ilo.

Los radicales heterociclicos también pueden estar par-
clal o completamente hidrogenados. Asi, Het’ puede ser tam-
bién, p.ej., 2,3-dihidro-2-, -3-, -4- o -5-furilo, 2,5-dihi-
dro-2-, -3-, -4- o -=S5-furilo, tetrahidro-2- o -3-furilo,
1,3-dioxolan-4-ilo, tetrahidro-2- o -3-tienilo, 2,3-dihidro-
-, -2-, -3-, -4- o -5-pirrolilo, 2,5-dihidro-1-, -2-, -3-,

~4- o -5-pirrolilo, 1-, 2- o 3-pirrolidinilo, tetrahidro-1-,




10

15

20

25

25

-2- o -4-imidazolilo, 2,3-dihidro-1-, -2-, -3-, -4~ o -5-pi-
razolilo, tetrahidro 1-,-3~ o -4-pirazolilo, 1,4-dihidro-1-,
-2=-, =3- 0 -4-piridile, 1,2,3,4-tetrahidro-1-,-2-, -3-, -4-,
-5- o -6-piridilo, 1-, 2-~, 3- o 4-piperidinilo, 2-, 3- o 4-
morfolinilo, tetrahidro-2-, -3- o -4-piranilo, 1,4-dioxani-
lo, 1,3-dioxan-2-, -4- o -5-ilo, hexahidro-1-, -3- o -4-pi-
ridazinilo, hexahidro-1-, -2-, -4- ¢ -5-pirimidinilo, 1-, 2-
o 3-piperazinilo, 1,2,3,4-tetrahidro-1-, -2-, -3-, =-4-, -5-,
-6-, =7- u -8-quinolilo, 1,2,3,4-tetrahidro-1-, -2~, -3-, -
4-, -5-, =-6-, -7- u -8- ipoquinelilo, 2-, 3-, 5-, 6-, 7= 1
8-3,4-dihidro~-2H-benzo-~1,4-oxazinilo, también con preferen-
cla 2,3-metilendioxifenilo, 3,4-metilendioxifenilo, 2,3-
etilendioxifenilo, 3,4-etilendioxifenilo, 3,4-(difluorometi-
lendioxi) fenilo, 2,3-dihidrobenzofuran-5- o -6-ilo, 2,3-{(2-
oxometilendioxi) fenilo o, de modo alternativo, 3,4-dihidro-
2H-1,5-benzodioxepin-6~ o -7-ilo, también con preferencia
2,3-dihidrobenzofuranilo o 2,3—dihidro-2—oxofuranilo.

T ea, con preferencia, un anillo heterociclico monoci-
clico o biciclico, saturado o insaturado que tiene 1 o 2
dtomos de N y/u 0 que estf monosustituido o disustituido con
=0, =5, =NR?, =N-CN, =N-NO;, =NOR?, =NCOR?, =NCOOR? o =NOCOR?
Y que tamblén puede estar monosuatituido o disustituido con
Hal, A u OA.

En otra forma de realizacifn mis T es preferentemente,

por ejemplo, 2-iminopiperidin-l-ilo, 2-iminopirrolidin-i-
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ilo, 2-imino-1H-piridin-1-ilo, 3~iminomorfolin-4-ilo, 4-
imino-1H-piridin-l-ilo, 2,6-diiminopiperidin-l1-ilo, 2-
iminopiperazin-l-ilo, 2,6-diiminopiperazin~l1-ilo, 2,5-
diiminopirrolidin-1-ilo, 2-imino-1,3-oxazolidin-3-ilo, 3-
imino-2H-piridazin-2-ilo, 2-iminoazepan-1-ilo, 2-hidroxi-6-
iminopiperazin-1-ilo o 2-metoxi-6-iminopiperazin-l1-ilo.

T es, en particular, un anillo heterociclico monocicli-
co, saturado o insaturado que tiene 1 o 2 &tomos de N y/u O
que estd monosustituido o disustituido con =0, =8 0 =NH ¥y
que ademis puede estar monosustituido o disustituido cen
Hal, A y/u OA.

T es, con preferencia particular, piperidin-l-ilo, pi-
rrolidin-1-ilo, piridin-l-ilo, morfolin-4-ilo, piperazin-1-
ilo, 1,3-oxazolidin-3-~-ilo, piridazin-2-iio, pirazin-li-ilo,
azepan-1-ilo, 2-azabiciclo[2.2.2]octan-2-ilo, imidazolidini-
lo, tiazolilo o 1,4-oxazepanilo, cada uno de los cuales eath
monosuetituido o disustituido con =0 o =NH y donde los radi-
cales también pueden eatar monosustituidos o disustituidos
con Hal, A y/u OA; se da preferencia muy particular al 3-
oxomorfolin~4-ilo.

T también es,- con preferencia, 2-oxo-3-metoxi-1H-
piridin-i1-ilo.

D es preferentemente fenilo, tienilo, piridilo, furilo,
tiazolilo, pirrolilo o imidazolilo, cada uno de los cuales

estd monosustituido o disustituido con Hal, con preferencia

\)
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particular fenilo, piridilo, tienilo, furilo o imidazolilo,

cada uno de los cuales esti monosustituildo o disustituido

o,

diflo, piperidin-1,2-diilo, piperidin-l1,3-diflo, oxazolidin-

con Hal.

El radical es preferentemente pirrolidin-1,2-
3,4- o -3,5-diflo, tiazolidin-3,4-diflo, 2,5-dihidro-1H-
pirrol-1,5-diflo, 1,3-dioxolan-4,5-diflo, 1,3-oxazinan-3,4-
diflo, piperazin-1,4-diflo, tetrahidrofuran-3,4-diilo o aze-
tidin-1,2-diflo.

Los compuestos de la férmula I pueden tener uno o va-
rios centros quirales y, en consecuencia, pueden presentarse
en diversas formas estereolisoméricas. La férmula I comprende
todas estas formas.

De acuerdo con ello, son cbjeto de la invencién en par-
ticular aquelloa compuestos de la férmula I, en donde al me-
nod uno de dichos radicales tiene uno de los significados
preferidos indicados con anterioridad. Algqunos grupos prefe-
ridos de compuestos pueden expresarse a través de las si-
guientes subférmulas Ia a Iw, las cuales corresponden a la
férmula I y en donde los radicales no designados con mayor
detalle son como se definen en la f&6rmula I, pero donde
en Ia D es un anillo carbociclico o heterociclico mo-

nocliclico o biciclico, aromftico que tiene de

0 a 4 dtomos de N, O y/o S que esti insusti-
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tuido o monosustituido o disustituido con
Hal;

es fenilo, piridilo, tienilo, furilo o imida-
zolilo, cada uno de los cuales esti monosus-
tituido o disustituido con Hal;

son cada uno, de modo independiente entre si,
H, =0, COOR?, OH, OA, NH;, alquilo que tiene
1, 2, 3, 4, 5 o 6 tomos de carbono, N;, eti-
nilo, vinilo, aliloxi, NHCOA, NHSO;A, OCH;COOA
u OCH;CCOOH;

o8 (CH;)n, (CHa) NH~, -CHuCH- 0 =-CH=CH~CH=CH-;
es -[C(R') 2] .CONR’[C(R'} 3] n-;

ea -CONH- o -CON{CH;COOA)-;

es cicloalquileno, Het-diilo o Ar-diilo;

es piridindiflo, piperidindiflo, ciclohexile-
no o 1,4-fenileno que estd insustituide o mo-
nopustituido o dipustituido con A, OA, Cl, F,
COOCH;, COOH, fenoxi o aminocarbonilo;

es un anillo un anillo heterociclico monoci-
clico, saturado o insaturado gue tiene 1 o 2
ftomos de N y/u O que esti monosustituido o
disuastituido con =0, =8 o «=NH y puede estar
monosustituido o disustituido con Hal, A y/u
Oh;

es piperidin-l-ilo, pirrolidin-1-ilo, piri-
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din-1-1lo, wmorfolin-4-ilo, piperazin-l-ilo,
1,3-oxazolidin-3-ilo, piridazin-2-ilo, pira-
zin-1-1lo, azepan-l-ilo, 2-azabicclo(2.2.2]
octan-2-ilo, imidazolidinilo, tiazolilo o
1,4-oxazepanilo, cada uno de los cuales esté
monosustituido o disustituido con =0 © =NH y
donde los radicales también pueden estar mo-
nosustituidos o disustituidos con Hal, A y/u
OA;

es fenilo que estd insustituido o monosusti-
tuido o disustituido con Hal, A, OA, SOjA,
COOR?, SO,NH,, CN, COOA, COOH o fenoxi;

es un anillo carbociclico o heterociclico mo-
nociclico o biciclico aromitico que tiene de
0 a 4 ftomos de N, O y/o S que estd insusti-
tuido o monosustitulido o disustituido con
Hal,

son cada uno, de modo independiente entre si,
H, =0, COOR’, OH, OA, NH;, alquilo que tiene
l, 2, 3, 4, 5 o 6 G&tomos de carbono, N;, eti-
nilo, vinilo, alileoxi, NHCOA, NHSO;A, OCH,COOA
u OCH,COOH,

son juntos, de modo alternativeo, un anillo
carbociclico de 3 a 6 miembros espirociclica-

mente unido,
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es H, A, fenilo, bencilo o [C(R'),],COOA,

es H oA,

es N, CR’® o un &tomo de carbono hibridado en
sp?,

es, junto con W, un anillo carbociclico o
heterociclico saturado de 3 a 7 miembros que
tiene de 0 a 3 &tomos de N, de 0 a 2 &tomos
de O y/o de 0 a 2 &tomos de S,

el cual puede contener un doble enlace,

es (CHaln, (CHa)NH-~, -CH«CH- o ~CHw=CH-CH=CH-,

es -[C(R*),]4CONR® [C(R*) 3] n-,

es8 cicloalquileno, Het-diilo o Ar-diilo,

es fenilo que estd insustituido o monosusti-
tuido o disustituido con Hal, A, OA, SOaA,
COOR?, SO,NH,, CN, COOA, COOH o fenoxi,

ed un anillo heterocfclico monociclico, satu-
rado o insaturado que tiene 1 o 2 dtomos de N
y/u O que esti monosustituido o disustituido
con =0, =5 o =NH. y puede estar monosustituildo
o disustituido con Hal, A y/u OA,

es alquilo lineal o ramificado que tiene 1-10
dtomos de carbono y en donde 1-7 &tomos de H
pueden estar reemplazados por F,

es F, Cl, Br o I,

es 0, 1 o 2;
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es fenilo, piridilo, tienilo, furilo o imida-
zolilo, cada uno de los cuales estd monosus-
tituido o disustituido con Hal,

son cada uno, de modo independiente entre si,
H, =0, COOR®, OH, OA, NH;, alquilo que tiene
1, 2, 3, 4, 5 o 6 fromos de carbono, N;, eti-
nilo, wvinilo, aliloxi, NHCOA, NHSO;A, OCH,COOA
u OCHaCOOH,

son juntos, de modo alternativo, un anillo
carbociclico de 3 a 6 miembros espirociclica-
mente unido,

es H, A o CH;COOA,

es H o A,

es N, CR'® o un &tomo de carbono hibridado en
sp?,

es, Junto con W, un anillo carbociclico o
heterociclico saturado de 3 a 7 miembros que
tiene de 0 a 3 &tomos de N, de 0 a 2 &tomos
de O y/o de 0 a 2 &tomos de S,

el cual puede contener un doble enlace,

esa (CH;),, (CH3)NH-, ~CHeCH- o -CH=CH-CH=CH-,
es -CONH- o —CON{CH;COOA) -,

ea piridindiflo, piperidindiflo, ciclohexile-
no o fenileno que estd insustituido o mono-

sustituido o disustituido con A, OA, Cl, F,
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COOCH;, COOH, fenoxli o aminocarbonilo,

es piperidin-l1-ilo, pirrolidin-l-ilo, piri-
din-1-ilo, morfolin-4-ilo, piperazin-i-ilo,
1l,3-oxazolidin-3-ilo, piridazin-2-ilo, pira-
zin-1-ilo, azepan-l1l-ilo, 2-azabiciclo
[2.2.2)octan~-2-1lo, imidazolidinilo, tiazoli-
le o 1,4-oxazepanilo, cada uno de los cuales
estid monosustituido o disustituido con =0 o
oNH y donde los radicales tambié&n pueden es-
tar mcnosustituidos o disustituidos con Hal,
A y/u Oa,

es alquilo lineal o ramificado que tiene 1-10
dtomos de carbono y en donde 1-7 Atomcs de H
pueden estar reemplazados por F,

ea F, Cl, Br o I,

es 0, 1 o 2;

es fenilo, piridilo o tienilo, cada uno de
los cuales estd monosustituido o disustituido
con Hal,

es H, =0, COOR’, OH, OA, NH;, alquilo que tie-
ne 1, 2, 3, 4, 5 o 6 &tomos de carbono, M,
etinilo, vinilo, aliloxi, -OCOR?, NHCOA o
NHSOZA,

es I, =0, OH, OA o alquilo gque tiene 1, 2, 3,

4, 5 o 6 &tomos de carbono,
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son juntos, de modo alternativo, un anillo
carbociclico de 3 a 6 miembros espirociclica-
mente unido,

es HoOA,

es Ho A,

es pirrolidin-1,2-diilo, piperidin-1,2-diilo,
oxazolidin-3,4~ o -3,5-diflo, tiazolidin-3,4-
diflo, 2,5-dihidro-1H-pirrol-i,5-dillo, 1,3-
dioxolan-4,5-diflo, 1,3-oxazinan-3,4-diflo,
piperazin-1,4-diflo, tetrahidrofuran-3,4-
difilo o azetidin-1,2-diilo,

es (CHz)n © (CHa) NH-,

es CONH,

es 1,3- o 1,4-fenileno que estd insustituido
© monosustituido o disustituide con metile,
trifluorometilo, etilo, propilo, Cl o F,

es piperidin-l-ilo, pirrolidin-i-ilo, 1H-pi-
ridin-l1-ilo, morfolin-4-ilo, piperazin-1-ilo,
1,3-oxazolidin-3-ilo, 2H-piridazin-2-ilo, pi-
razin-l1l-ilo, azepan-l-ilo o 2-azabiciclo
[2.2.2] octan-2-ilo, cada uno de los cuales
estid monosustituido o disustituido con oxige-
no del carbonilo,

es alquilo lineal o ramificado que tiene 1-10
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&tomos de carbono y en donde 1-7 Stomos de H
pueden estar reemplazados por F,

es F, Cl, Br o I,

es 0, 1 o 2;

ea fenilo, piridilo o tienilo, cada uno de
los cuales estfi monosustituide o disustituido
con Hal,

es H, =0, COOR?, OH, OA, NH,, alquilo que tie-
ne 1, 2, 3, 4, 5 o 6 Atomos de carbono, N,,
etinilo, wvinilo, alilexi, -OCOR', NHCOA o
NHSOzA,

esa H, =0, OH, OA o alquilo que tiene 1, 2, 3,
4, 5 o 6 Gtomos de carbono,

son juntos, de modo altermativo, a un anillo
carbociclico de 3 a 6 miembros espirociclica-
mente unido,

es H o A,

es H o A,

es pirrolidin-1l,2-diflo, piperidin-1,2-diflo,
oxazolidin-3,4- o -3,5-diflo, tiazolidin-3,4-
diflo, 2,5-dihidro-1H-pirrol-1,5-diflo, 1,3~
dioxolan-4,5-diflo, 1l,3-oxazinan-3,4-dlilo,
piperazin-1,4-diflo, tetrahidrofuran-3,4-

diflo o azetidin-1,2-diilo,

\ 2\
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es (CHz)n © [(CHz) NH-,

es CONH,

es 1,3- 0 1,4-fenileno que esté insustituido
o monosustituido o disustituide con metilo,
trifluorometilo, etile, propileo, Cl o F,

es morfolin-4-ilec que est& monosustituido o
dipustituido con oxigeno del carbonilo,

es alquilo lineal o ramificado que tiene 1-10
dtomos de carbono y en donde 1-7 &tomos de H
pueden estar reemplazados por F,

es ¥, C1l, Br o T,

es 0, 1 o 2;

es - [C(R*) 2] ,CONR® [C(R*} 3] o ) -
[C(R*}2]2COIC(R) 2] -

es CONH a COCH,;

es fenilo, piridilo o tienilo, cada uno de
los cuales estd monosustituido o disustituido
con Hal,

es H, =0, COOR?, OH, OA, NH;, alquilo que tie-
ne 1, 2, 3, 4, 5 o 6 Atomos de carbono, Ny,
etinilo, wvinilo, aliloxi, -OCOR), NHCOA o
NHSO3A,

es H, =0, OH, OA o alquilo que tiene 1, 2, 3,

4, 5 0o 6 4tomos de carbono,

R' y R’ son juntos, de modo alternmativo, un anillo
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carbociclico de 3 a 6 miembros espireociclica-
mente unido,
es HoA,

es H oA,

es pirrolidin-1,2-diflo, piperidin-1,2-diilo,
oxazolidin-3,4- o -3,5-diflo, tiazolidin-3,4-
diflo, 2,5-dihidro-1H-pirrol-i,5-~diflo, 1,3~
dioxolan-4,5-diflo, 1,3-oxazinan-3,4-diilo,
piperazin-1,4-diflo, tetrahidrofuran-3, 4-
diflo o azetidin-1,2-diflo,

es (CH3)n o {CHj3) NH-,

es CONH o COCHj;,

ea 1,?— © l,4-fenileno que esatf insustituido
¢ monosustituido o dispustituido con metilo,
trifluorometilo, etilo, propilo, Cl o P,

es morfolin-4-ilo que esti monosustituido o
disustituido con el oxigeno del carbonilo,

es alquilo lineal o ramificado que tiene 1-10
dtomos de carbono y en donde 1-7 &tomos de H
pueden estar reemplazados por F,

es F, Cl, Br o 1,

es 0, 1 o 2;

es un anillo carbociclico ¢ heterociclico mo-

nociclico o bicfclico aromiAtico que tiene de
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0 a 4 &tomos de N, O y/o 8 que esti insusti-
tuido o monosuatituido o disustituide con
Hal,

son cada uno, de modo independiente entre sai,
H, =0, COOR?, OH, OA, NH;, alquilo que tiene
1, 2, 3, 4, 5 o 6 &tomos de carbono, N;, eti-
nilo, vinilo, aliloxi, -OCOR?}, NHCOA o NHSOA,
son juntos, de modo alternativo, un anillo
carbociclico de 3 a 6 miembros espirociclica-
mente unido,

es H oA,

es H o A,

es N, CR? o un &tomo de carbono hibridado en
sp”,

esa, junto con W, un anillo carbociclico o
heterociclico saturado de 3 a 7 miembros que
tiene de 0 a 3 &tomos de N, de 0 a 2 &tomos
de O y/o de 0 a 2 &tomoe de S,

el cual puede contener un doble enlace,

es (CHz)p © (CH3)aNH-,

es - [C(R*) 2] sCONR? [C(R*) 2] o= o -
[C(R*) 2] ACOLC(RY) 2] n-,

es Ar-diilo,

es fenilo que estd insustituido o monosusti-

tuldo o disustituido con Hal, A, OA, SO.A,
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COOR?, SO;NHa o CN,

es morfolin-4-ilo que estd monosustituido o
disustituido con oxigeno del carbonilo,

e8 alquilo lineal o ramificado que tiene 1-10
ftomos de carbono y en donde 1-7 &tomos de H
pueden egtar reemplazados por F,

es F, C1, Br o I,

es 0, 1 o 2;

es fenilo, piridilo o tienilo, cada uno de
los cuales estd monosustituido o disustituido
con Hal,

es H, =0, COOR?, OH, OA, NH;, alquilo que tie-
ne 1, 2, 3, 4, 5 o 6 &tomos de carbono, Nj,
etinile, +vinilo, aliloxi, -OCOR?®, NHCOA,
NHSOsA, CH3-CeC-CH;-0-, -0-CHz-CH(OH)-CH;0H, -
O-CHz—-CH (OH) ~CHaNH; u -0-CH;~CH (OH) —-CH Het’,

esa H, =0, OH, OA o alquilo que tiene 1, 2, 3,
4, 5 o 6 tomos de carbono,

son Jjuntos, de modo altermativo, un anillo
carbociclico de 3 a 6 miembros esplrociclica-
mente unido,

es H o A,

ea H o A,

es pirrolidin-1,2-diflo, piperidin-1,2-diflo,

\75
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oxazolidin-3,4- o -3,5-diflo, tiazolidin-3,4-
diflo, 2,5-dihidro-1H-pirrol-1,5-diilo, 1,3-
dioxolan-4,5-dillo, 1,3-oxazinan-3, 4-diilo,
piperazin-1,4-diilo, tetrahidrofuran-3,4-
diflo o azetidin-1,2-diilo,

es (CHz)p o (CHa) NH-,

es CONH o COCH,,

es 1,3- o 1,4-fenileno que est8 insuastituido
o monosustituido o disustituido con metilo,
trifluorometilo, etilo, propilo, Cl o F,

es morfolin-4-iloc que estd monosustituido o
disustituido con oxigeno del carbonilo,

es un anillo heterociclico saturado de 3-6
miembros que tiene de 1 a 3 dtomoa de N y/u O
que puede estar insustituido o monosustituido
o disustituido con el oxigeno del carbenilo,
Hal, A, OH, NH;, NO,, CN, COCA o CONH,,

ea8 alquilo lineal o ramificado que tiene 1-10
&tomos de carbono y en donde 1-7 &tomos de H
pueden estar reemplazados por F,

es F, Cl, Br o I,

es 0, 1 o 2;

e8 fenilo, piridilo o tienilo, cada uno de
loa cuales eatd monosustituido o disustituido

con Hal,
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es H, =0, COOR?, OH, OA, NH;, alquilo que tie-
ne 1, 2, 3, 4, 5 o 6 Atomos de carbono, N,
etinilo, wvinilo, aliloxi, =-OCOR?, NHCOA,
NHSO;A, H-C=C-CHz-, CH3-C=C-CHz-0-, -0-CH;-
CH(OH) -CH,0H, ~O-CH,~CH(OH)-CH;NH; u -0O~CHj-
CH (OH) -CHzHet’,

es H, =0, OH, OA o alquilo que tiene 1, 2, 3,
4, 5 o 6 4tomos de carboeno,

son juntos, de modo alternativo, un anillo
carbociclico de 3 a 6 miembros espirociclica-
mente unido,

es HoA,

ea H o A,

es pirrolidin-1,2-diileo, piperidin-1,2-diilo,
oxazolidin-3,4- o -3,5-diflo, tiazolidin-3,4-
diflo, 2,5-dihidro-l1H-pirrol-1,5-diflo, 1,3-
dioxolan-4,5-diilo, 1,3-oxazinan-3,4-diilo,
piperazin-1,4-diilo, tetrahidrofuran-3,4-
diilo o azetidin-1,2-difilo,

es (CHz}n o (CHz) NH-,

es CONH, COCH;, CO o COO,

es 1,3- o 1,4-fenileno que estid insustituido
o monosustituido o disustituido con metilo,

trifluorometilo, etilo, propilo, Cl o F,

A
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es morfolin-4-ilo gQue estd monosustituido o
disuptituido con oxiIgenc del carbonilo,

ed un anlllo heterociclico saturado de 3-6
miembros que tiene de 1 a 3 &tomos de N y/u O
que puede estar insustituido o monosustituido
o disustituido con el oxigeno del.carbonile,
Hal, A, QH, NH;, NO;, CN, COOA o CONH,,

e8 alquilo lineal o ramificado que tiene 1-10
tomos de carbono y en donde 1-7 &tomos de H
pueden estar reemplazados por F,

ep F, Cl, Br o I,

es 0, 1 o 2;

es fenilo, piridilo o tienilp, cada unc de
los cuales est& monosustituido o disustituido
con Hal,

eg etinilo, vinilo, aliloxi, CH;-C=C-CH;-0-, -
O-CH,-CH (OH) -CH,0H, -0-CH;-CH(OH)-CH,NH; u -0-
CH>—-CH (OH) -CHzHet ',

es Hu CH,

Bon juntos, de modo altermativo, a un anillo
carbociclico de 3 a 6 miembros esplrociclica-
mente unido,

es H o A,

ea H 0 A,

07
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es pirrolidin-l,2-diflo, piperidin-1,2-diilo,
oxazolidin-3,4- o -3,5-diflo, tiazolidin-3,4-
diflo, 2,5-dihidro-1H-pirrol-1,5-diilo, 1,3-
dioxolan-4,5-diflo, 1,3-oxazinan-3,4-diflo,
piperazin-1,4-diflo, tetrahidrofuran-3, 4-
diilo o azetidin-1,2-diilo,

es (CHalp © (CHz)NH-,

es CONH, CO, COO o COCH,,

es 1,3- o 1,4-fenileno que estd insustituido
o monosustituido o disustituido con metilo,
trifluorometilo, etilo, propilo, Cl1 o F,

es piperidin-1-ilo, pirrolidin-1l-ilo, 1E-
piridin-l-ilo, wmorfolin-4-ilo, piperazin-l1-
ilo, 1,3-oxazolidin-3-ilo, 2H-piridazin-2-
ilo, plrazin-1-ilo, azepan-l-ilo ] 2-
azabiciclo[2.2.2)octan-2-1lo, cada uno de los
cuales esti monosustituido o disustituido con
el oxigeno del carbonilo u OA,

es un anillo heterociclico saturado de 3-6§
miembros que tiene de 1 a 3 &tomos de N y/u O
que puede estar insustituido o monosustituido
o disustituido con el oxigeno del carbonilo,
Hal, A, OH, NH;, NO;, CN, COOA o CONHj3,

es algquilo lineal o ramificado que tiene 1-10
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dtomos de carbono y en donde 1-7 &tomos de H
pueden estar reemplazados por F,

es F, Cl, Br o I,

es 0, 1 o 2;

es fenilo, piridilo, tienilo, furilo o imida-
zolilo, cada uno de los cualea eati monosus-
tituido o disustituido con Hal,

es H, =0, COOR', OH, OA, NH;, alquilo que tie-
ne 1, 2, 3, 4, 5 o 6 atomos de carbono, N;,
etinilo, +wvinilo, aliloxi, NHCOA, NHSO0ZA,
OCH,COOA u OCH,COOCH,

es H, =0, OH, OA o alquilo que tiene 1, 2, 3,
4, 5 o 6 &tomos de carbono,

son juntos, de modo altermativo, un anillo
carbociclico de 3 a 6 miembros espirociclica-
mente unido,

es H o A,

es H o A,

es pirrolidin-i,2-diilo, piperidin-1,2-diflo,
oxazolidin-3,4- o -3,5-difilo, tiazolidin-3,4-
diflo, 2,5-dihidro-1H-pirrol-1,5-diflo, 1,3~
dioxolan-4,5-diilo, 1,3-oxazinan-3,4-diilo,
piperazin-1,4-diflo, tetrahidrofuran-3,4-

diilo o azetidin-1,2-diflo,
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a es (CHi)n, (CHz)NH-, -CH=CH- 0 —CHwCH-CH=CH-,
X es CONH, COCH; o -CON (CH;COOA) -,
Y es piridindiflo, piperidindiilo, ciclohexile-

no o fenileno que est& insuastituido o mono-
sustituido o dipustituido con A, OA, Cl, F,
COOCH,, COOH, fenoxl o aminocarbonilo,
T ea morfolin-4-ilo que estd monosustituldo o
disustituido con oxigeno del carbonilo,
A e8 alquilo lineal o ramificado que tiene 1-10
dtomos de carbono y en donde 1-7 &tomos de H
pueden estar reemplagados por F,
Hal ea F, Cl, Br o I,
n es 0, 1 o 2;
y sue derivados, solvatos, sales y estereoisSmeros de utili-
dad farmacSutica, incluyendo sus mezclas en todas las pro-
porciones.

Los compuestos de la fSrmula I y también los materiales
de partida para su preparacién se obtienen, adicionalmente,
mediante métodos conocidos per se, tal como se describen en
la bibliografia (por ejemplo, en las obras estindar como
Houben-Weyl, Methoden der organischen Chemie [M&todos de
quimica orgdnical], Georg-Thieme-Verlag, Stuttgart)}, para ser
precisos, en condiciones de reaccién gque son conocidas Yy
apropiadas para dichas reacciones. Tamblén se pueden usar

aqui las variantes conocidas per se, pero que no se mencio-

3l
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nan en la presente con mayor detalle.

8i se desea, los materiales de partida también pueden
formarse en situ de medo que no se aiglan de la mezcla de
reaccién, sino que, en lugar de ello, se convierten inmedia-
tamente en los compuestos de la férmula I.

Los compuestos de partida de lae f6rmulas II, III, IV,
V y VI se conocen en general. Si son nuevos, sin embargo,
pueden prepararse por métodos conocidos en si.

Los compuestos de la f&rmula I pueden obtenerse, con
preferencia, haciendo reaccionar loe compuestoa de la E£6rmu-
la II con compuestos de la férmula III.

La reaccién sge lleva a cabo, en general, en un solvente
inerte, en presencia de un agente de unién a &cidos, con
preferencia un hidr&xido, un carbonate o un bicarbonato de
metales alcalinos o alcalinotérreocs, u otra sal de un &cido
débil de metales alcalinos o alcalinotérreocs, preferentemen-
te de sodio, calcio o cesio. También resulta favorable adi-
cionar una base orgfnica tal como trietilamina, dimetilani-
lina, piridina o quinolina, o de un exceso del componente
fenSlico de la férmula II o del derivado de alquilacién de
la f£6rmula IXI. Seglin las condiciones usadas, el tiempo de
reaccidén oscila entre algunos minutos y 14 dias, y la tempe-
ratura de reaccién oscila entre aproximadamente 0°® y 150°,
normalmente entre 20° y 130°,

Ejemplos de solventes inertes apropiados son hidrocar-

BV
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buros, tales como hexano, &ter de petrSleo, benceno, tolueno
o xileno; hidrocarburos clorados, tales como tricloroetile-
no, 1,2-dicloroetano, tetraclorometanc, cloroformo o diclo-
rometano; alcoholes, tales como metancl, etanol, isopropa-
nol, n-propanol, n-butanol o ter-butanol; éteres tales como
éter dietilico, éter diisopropilice, tetrahidrofurano (THF)
o dioxano; glicoléteres tales como etilenglicolmonometil- o
-monoetiléter o etilenglicoldimetiléter (diglime); cetonas
talea como acetona o butanona; amidas tales como acetamida,
dimetilacetamida o dimetilformamida (DMF); nitrilos talee
como acetonitrilo; sulféxidos tales como dimetilsulféxido
{DMSO0) ; disulfuro de carbono; &cidos carboxilicos tales como
Gcido f6rmico o AGcido acético; nitroderivados tales como ni-
trometano o nitrobenceno; &steres tales como acetato de eti-
lo, o mezclas de dichos solventeas.

Los compuestos de la f6rmula I pueden obtenerse tam-
bién, con preferencia, haciendo reaccionar los compuestos de
la £6rmula IV con compuestos de la f6rmula V. La reaccidn se
lleva a cabo en general en un solvente inerte y en las con-
diciones indicadas arriba.

En los compuestos de la f6rmula V, L significa con pre-
ferencia Cl, Br, I o un grupo OH libre o modificado reacti-
vamente como, por ejemplo, un &ster activado, una imidazoli-
da o un alquilsulfoniloxi con 1-6 &tomos de C {con preferen-

clia, metilsulfoniloxi o trifluorometilsulfoniloxi) o aril-

\25



10

15

20

25

47 3N

sulfoniloxi con 6-10 &tomos de C (con preferencia, fenil- o
p-tolilsulfoniloxi).

Los radicales de este tipo para activar el grupo car-
boxilo en reaccicnes de acllacién tipicas estéin descritos en
la bibliografia (por ejemplo, en las obras estandar como
Houben-Weyl, Methoden der organischen Chemie [Mé&todos de
quimica orgdnical, Georg-Thieme Verlag, Stuttgart).

Loes ésteres activados se forman ventajosamente in situ,
por ejemplo, agregando HOBt o N-hidroxisuccinimida.

La reaccién se realiza, por lo general, en un solvente
inerte, en presencia de un agente de unidén a &4cidos, prefe-
rentemente de una base orgfinica como DIPEA, trietilamina,
dimetilanilina, piridina o quinolina o de un exceso del com-
ponente carboxilo de la f&rmula V.

También puede ser ventajoso el agregado de un hidréxi-
do, carbonato o bicarbonato de metales alcalinos o alcalino-
térreos u otra sal de un dcido débil de metales alcalinos o
alcalinotérreos, con preferencia potasio, sodio, calcio o
cesio.

Seglin las condiciones aplicadas, el tiempo de reaccién
oscila entre algunos minutos y 14 dias, y la temperatura de
reaccién varia entre aproximadamente -30° y 140°, normalmen-
te entre -10° y 509, en particular entre aproximadamente 0°
y aproximadamente 70°.

Los solventes inertes apropiados son los mencionados
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con anterioridad.

Los compuestos de la f6rmula I pueden obtenerse ademés,
con preferencia, haciendo reaccionar los compuestos de la
férmula II con compuestos de la f6rmula VI. La reaccién se
lleva a cabo en general en un solvente inerte y en las con-
diciones indicadas arriba.

En loe compuestos de la f&rmula VI, L significa con
preferencia Cl, Br, I o un grupo OH libre o modificado reac-
tivamente como, por ejemplc, un éster activado, una imidazo-
lida o un alquilsulfoniloxi con 1-6 dtomos de C {con prefe-
rencia, metilsulfoniloxi o trifluorometilsulfoniloxi) o
arileulfoniloxi con 6-10 &tomos de C {(con preferencia, fe-
nil- o p-tolilsulfoniloxi).

Los compuestos de la f&rmula I pueden obtenerse, con
preferencia, haciendo reaccionar un compuesto de la férmula
D~NH;, en la cual D es como se define en la reivindicacién
1, con un derivado de cloroformato, por ejemplo cloroformato
de 4-nitrofenilo, para dar un intermediario de carbamato, y
posteriormente haciéndolo reaccionar con un compuesto de la
férmula II.

Esto se lleva a cabo en las condiciones descritas con
anterjoridad.

Loas compuesatos de la f6rmula I también pueden obtenerse
liberando los compuestos de la férmula I de uno de sus deri-

vados funcionales por tratamiento con un agente solvolizante
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o hidrogenolizante.

Los materiales de partida preferidos para la solvblisis
o hidrogenélisis son aquellos que corresponden a la f&rmula
I, pero que contienen los correspondientes grupos amino y/o
hidroxilo protegidos en lugar de uno o varios grupecs amino
y/o hidroxilo libres, preferentemente aquellos que llevan un
grupo de proteccién amino en lugar de un &tomo de H unido al
&tomo de N, en particular agquellos gue llevan un grupo R’-N,
en donde R’ es un grupo de proteccién amino, en lugar de un
grupo HN, y/o aquellos que llevan un grupo de proteccién
hidroxilo en lugar de un &tomo de H de un grupo hidroxilo,
por ejemplo aquellos que se corresponden con la férmula I,
pero que llevan un grupo -COORY, en donde R” es un grupo de
proteccién hidroxilo, en lugar de un grupo -COOH.

También es posible para una pluralidad de grupos amino
y/o hidroxilo protegidos -~idénticos o diferentes- estar pre-
sentes en la molécula del material de partida. Si los grupos
de proteccién presentes difieren entre si, en muchos casos
pueden clivarse en forma selectiva.

Bl término “grupo de proteccién amino” se conoce en ge-
neral y se refiere a grupos que son aproplados para proteger
{(bloquear) un grupo aminoc de reacciones quimicas, pero los
cualea son f&ciles de eliminar después de que la reaccién
quimica deseada se haya llevado a cabo en otra parte de la

molécula. Los grupos tipicos son, en particular, grupos aci-
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lo, arilo, aralcoximetilo o aralquilo insustituidos o susti-
tuidos. Como los grupos de proteccién amino se eliminan des-
pués de la reaccién (o secuencia de reaccionea) deseada, no
son cruciales eu tipo y tamafio; sin embargo, se da preferen-
cia a aquellos que tienen 1-20 &tomos de carbono, en parti-
cular, 1-8 &tomos de carbono. El término “grupo acilo” debe
entenderse en el sentido mis amplio en relacién con el pre-
sente proceso. Incluye grupos acilo derivados de dcidos car-
boxilicos o sulfénicos alifiticos, aralifiticos, aromiticos
© heterociclicos y, en particular, grupos alcoxicarbonilo,
ariloxicarbonilo y, en especial, grupos aralcoxicarbonilo.
Los ejemplos de estos grupos acilo son alcanoflo como aceti-
lo, propionilo y butirilo; aralcanoilo como fenilacetilo;
aroilo como benzoflo y toluilo; ariloxialcanolilo como POA;
alcoxicarbonilo como metoxicarbonilo, etoxicarbonilo, 2,2,2-
triclorocetoxicarbonilo, BOC (ter-butoxicarbonile) y 2-
yodoetoxicarbonilo; aralcoxicarboniloe como CBZ (“carboben-
zoxi”), 4-metoxibenciloxicarbonilo y FMOC; y arilsulfonilo
tal como Mtr. Los grupos de proteccién amino preferidos son
BOC y Mtr, también CBZ, Fmoc, bencilco y acetilo.

El término “grupo de proteccién hidroxilo” también se
conoce en general y se refiere a grupos que son aproplados
para proteger un grupo hidroxilo de reacciones quimicas, pe-
ro los cuales son fAciles de eliminar después de gue la re-

accién quimica deseada se haya llevado a cabo en otra parte

vl
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de la molécula. Son tipicos los grupos antes mencionados
arilo, aralquilo o acilo insustituidos o sustituides, tam-
bién los grupos alquilo. La naturaleza y el tamafio de los
grupos de proteccién hidroxilo no son cruciales, dado que se
eliminan nuevamente después de la reaccién quimica o secuen-
cla de reacciones deseada; se da preferencia a los grupos
que tienen 1-20 &tomos de carbono, en particular, 1-10 &ato-
moAa de carbono. Los ejemplos de estos grupos de protecclifn
hidroxilo son, entre otros, bencilo, 4-metoxibencilo, p-
nitrobenzoilo, p-toluensulfonilec, ter-butilo y acetilo, pre-
firiéndose en especial el bencilo y el ter-butilo.

Loa compuestos de la f6rmula I se liberan de sus deri-
vadoes funcionales -pegln el grupo de proteccifn usado- p.ej.
usando #&cidos fuertes, ventajosamente usando TFA o &cido
perclérico, pero también usando otros ficidos inorgénicos co-
mo &cido clorhidrico o &cido sulflrico, &cldos carboxilicos
orgénicos fuertes como &cido tricloroacético, o &cidos sul-
fénicos como &cido bencen- o p-toluensulfénico. lLa presencia
de un solvente inerte adicional es posible, pero no siempre
necegaria. Loa solventes inertes apropiados son, con prefe-
rencla, &cidos carboxilicos, p.ej., orginicos, como &cido

acético, &teres como tetrahidrofurano o dioxano, amidas como

* DMF, hidrocarburos halogenados comc diclorometano, también

alcoholes como metancl, etanol o isopropancl, y agua. Tam-

bién son adecuadas las mezclas de los solventes antes men-
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cionados. Se usa TFA, con preferencia, en exceeo gin adicién
de otro solvente, y el &cido perclérico se usa, con prefe-
rencia, en forma de una mezcla de &cido acético y &cido per-
clérico al 70 % en la relaciédn 9:1. Las temperaturas de re-
accién para el clivaje son ventajosamente de entre alrededor
de 0 y alrededor de 50°, de preferencia, entre 15 y 30°
(temperatura ambiente).

Los grupos BOC, OBut y Mtr pueden ser preferentemente
clivados, p.ej., usando TFA en diclorometano o usando aprox-
madamente HC1 3 a 5 N en dioxano a 15-30°, y el grupo FMOC
puede clivarse usando una solucién de dimetilamina, dietila-
mina o piperidina a aproximadamente el 5-50 % en DMF a 15-
30°.

Los grupos de proteccifin que pueden eliminarse hidroge-
noliticamente (p.ej. CBZ, bencilo o la liberacifn del grupo
amidino de su derivado de oxadiazol) pueden clivarse, p.ej.,
por tratamiento con hidr&geno en presencia de un catalizador
(p.ej., un catalizador de metal noble como paladio, ventajo-
samente en un soporte como carbdn). En este caso, los sol-
ventes apropiados son aquéllos indicados con anterioridad,
en particular, p.ej., alcoholes como metanol o etanocl, o
amidas como DMF. La hidrogen6lisis se lleva a cabo, en gene-
ral, a temperaturas de entre aproximadamente 0 y 100° y pre-
siones de entre aproximadamente 1 y 200 bar, con preferen-

cia, a 20-30° y 1-10 bar. La hidrogenSlisis del grupo CBZ

31
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tiene &xito, p.ej., en 5 - 10 ¥ de Pd/C en metanol o usando
formato de amonio (en vez de hidrégeno)} sobre Pd/C en meta-
nol/DMF a 20-30°.

Los ejemplos de solventes inertes aproplados son hidro-
carburos como hexano, éter de petr&leo, benceno, tolueno o
xileno; hidrocarburos clorados como tricloroetileno, 1,2-di-
cloroetano, tetraclorometano, trifluorometilbenceno, cloro-
formo o diclorometano; alcoholes como metanol, etanol, iso-
propanol, n-propanol, n-butanol o ter-butanocl; é&teres como
éter dietilico, é&ter diisopropilico, tetrahidrofurano (THF)
o dioxano; glicoléteres como etilenglicolmonometil o monoe-
tiléter o etilenglicoldimetiléter (diglime); cetonas como
acetona o0 butanona; amidas como acetamida, dimetilacetamida,
N-metilpirroclidona (NMP) o dimetilformamida (DMF); nitrilos
como acetonitrilo; sulf&xidos como dimetilsulféxido (DMSO);
disulfuro de carbono; &cidos carboxilicos como &cido f&rmico
o fcido acético; nitroderivados como nitrometano o nitroben-
ceno; ésteres como acetato de etilo, o mezclas de dichos
solventes.

Loe é&steres pueden saponificarse, por ejemplo, usando
&cldo acético o NaOH o KOH en agua, agua/THF o agua/dioxano,
a temperaturas de entre 0 y 100°.

Los grupos amino libres también pueden acilarse de un
modo convencional usando un cloruro o anhidrido de &cido o

alquilarse usando un haluro de alquilo insustituido o susti-
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tuido o hacerse reaccionar con CH;-C(=NH)-OEt, ventajosamen-
te en un solvente inerte como diclorometano o THF y/o en
presencia de una base, como trietilamina ¢ piridina, a tem-
peraturas de entre -60 y +30°,

Una bape de la f6rmula I puede convertirse en la sal de
adicién écida asociada uaaﬁdo un &cido, p.ej., pér reaccidén
de cantidades equivalentes de base y #cido en un solvente
inerte, como etanol, seguida por evaporacién. Los &cidos
apropiados para esta reaccién son, en particular, aquellos
que suministran sales fisioclSgicamente aceptables. De esta
manera, es posible usar &cidos inorgénicos, p.ej., &cido
pulfdrico, &cido nitrico, &cidos hidrohdlicos como A&cido
clorhidrico o &cido bromhidrico, &cidos fosféricos como,
p.ej., &cidos ortofosférico o ficido sulfdmico, también &ci-
dos orgfinicos, en particular &cidos carboxilicos, sulfénicos
o sulfiiricos alif&ticos, aliciclicoa, aralif&ticos, aromiti-
cos o heterociclicos monob&sicos o polibdsicos, p.ej., dcido
f6rmico, #cido acético, #fcido propiénico, &cido pivAlico,
&cido dietilacético, &cido malénico, &cido succinico, &cido
pimélico, &cido fumfrico, &cido maleico, 8cido lactico, &ci-
do tartérico, Scido milico, &cido citrico, &cido.glucénico,
fcido ascbdrbico, &cido nicotinico, &cido isonicotinico, &ci-
do metan- o etansulfénico, &cido etandisulfbmico, &cido 2-
hidroxietansulfénico, &cido bencensulfénico, &cido p-toluen-

sulfénico, &cidos naftalenmono- y —disulfénicos y édcido lau-
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rilsulfirico. Las sales con &cidos fisiol&égicamente no acep-
tablea, por ejemplo los picratos, pueden usarse para aislar
y/o purificar los compuestos de la férmula I.

Por otro lado, los compuestos de la férmula I pueden
convertirse en las correspondientes sales de metales, en
particular, sales de metalea alcalinos ¢ alcalinotérreos, ©
en las correspondientes sales de amonio, usando bases (p.
ej., hidréxido de sodio, hidréxido de potasio, carbonato de
sodio o carbonato de potasio). También es posible usar bases
orgénicas fisiol6gicamente aceptables como, p.ej., etanola-
mina.

La invencién también se refiere a compuestos interme-

diarios de la f6rmula I-1

LS
’L\-o o

D—G

en donde -

D es fenilo, piridilo, tienilo, furilo o imidazolilo, ca-
da uno de los cuales estd monosustituido o disustituido
con Hal,

R' es H, OH, OA, alquilo que tiene 1, 2, 3, 4, 5 o0 § &to-
mos de carbono o etinilo, -

R? es H, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 o 6 &to-
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mos de carbono,

W" es pirrolidin-1,2-diflo, piperidin-1,2-diflo, oxazoli-
din-3,4 o -3,5-diilo,
G es (CH;)pn, (CHa)oNH-, =CHaCH- 0 —CH=CH-CH=CH-,
X es COOH,
A es alquilo que tiene 1, 2, 3, 4, 5 o 6 &tomoa de cﬁrbo-
no,
Hal es F, Cl, Br o I,
n es 0, 1 o 2,
y Bus isSmeros y sales.
Se da particular preferencia a los compuestos seleccio-
nados del grupo integrado por
&icido 3-{4-clorofenilcarbamoil}oxazolidin-4-carboxilico,
&cido 3-(5-clorotiofen-2-carbonil)oxazolidin-S-caxrboxilico
Y susl isfSmercs y sales.
Los compuestos se describen en el Ejemplo 2.
La invencién se refiere, ademis, a los compuestos
acido (2R, 48) -BOC-4-etinil-4-hidroxipirrolidin-2-carboxi-
lico,
fcido (2R,4R)-BOC-4-etinil-4-hidroxipirrolidin-2-carboxili-
co,
(2R, 48) -BOC-4-etinil-4-hidroxipirrolidin-2-carboxilato de
alquilo,

(2R, 4R) -BOC-4-etinil-4-hidroxipirrolidin-2-carboxilato de

\vH
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donde el alquilo tiene 1, 2, 3, 4, 5 o 6 &tomos de carbono,

y sus 1p6mercs y sales.

La preparacidn se describe en el Ejemplo 8a.

La invencién se reflere también a los compuestos inter-

mediarios de la £6rmula I-2

en donde

R’

R y R?

ExR

R1—€ ;-x—v—'r_
w
| . :
H

es H, =0, COOR?, OH, OA, NH;, alquilo que tiene 1,
2, 3, 4, 5 o 6 4tomos de carbono, N;, etinilo, vi-
nilo, aliloxi, NHCOA, NHSO,A, OCH,COOA u OCH,COOH,
es H, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 0 6
dtomos de carbono,

eon juntos, de modo alternativo, un anillo carbo-

ciclico de 3 a 6 miembros espirociclicamente uni-

do,

e H o A,

es pirrolidin-1,2-diflo, piperidin-1,2-diflo, oxa-
zolidin-3,4 o 3,5-diflo,
es CONH,

es 1,3- o 1l,4-fenileno que esté insustituido o mo-
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nosustituido o disustituido con metilo, trifluoro-
metilo, etilo, propilo, Cl o F,

T es piperidin-1-ilo, pirrolidin-l-ilo, 1lH-piridin-
1-1ilo, morfolin-4-ilo, plperazin-1-ilo, 1,3-
oxazolidin-3-ilo, 2H-piridazin-2-ilo, pirazin-1-
ilo, azepan-l-iloc o 2-azabiciclo[2.2.2]octan-2-
ileo, cada uno de los cuales esti monosustituido o

disustituido con oxigeno del carbonilo,

A es alquilo que tiene 1, 2, 3, 4, 5 o 6 &tomos de
carbono,

Hal es F, C1, Br o I,

n es 0, 1 o 2,

y sus isfémeros y sales.
La invencién también se reflere, en particular, a los

compuestos intermediarios de la fé6rmula I-2a

Exe
R1—€ ;-x—.v—'r
w
|

H

l-2a

en donde

R' es H, =0, COOR’, OH, OA, NH), alquilo que tieme 1, 2,
3, 4, 5 o 6 &tomoe de carbono, N;, etinilo, vinilo,
aliloxi, NHCOA, NHSO,A, OCH;COOA u OCH,COOH,

R® es H, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 o 6 Ato-

mosa de carbono,
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) es H o A,
@,
w

X es CONH,

es8 pirrolidin-1,2-diilo,

Y es 1,3- o 1,4-fenileno que estd insustituido o monosus-
tituido o disustituido con metilo, trifluorometilo,
etilo, propilo, Cl o F,

T es plperidin-1-ilo, pirrolidin-l-ile, 1H-piridin-1-ilo,
morfolin-4-ilo, piperazin-l-ilo, 1,3-oxazolidin-3-ilo,
2H-piridazin-2-ilo, pirazin-i1-ilo, azepan-l-ilc o 2-
azabiciclo[2.2.2]octan-2-ilo, cada uno de los cuales
estd monosustituido o disustituido con oxigeno del car-
bonilo,

A es algquilo que tiene 1, 2, 3, 4, 5 o 6 &tomos de carbo-
no,

Hal es F, Cl, Br o I,

n es 0, 1 o 2,

y sus isémeros y sales.

Se da particular preferencia a los compuestos seleccio-
nados del grupo integrado por
N-[4-(3-oxomorfolin-4-1il1) fenil] -~ (8)-pirrolidin-2-carbo-
xamida,
N-[4-(3-oxomorfolin-4-il) fenil] - (R) -pirrolidin-2-carboxa-
mida,

N-[4-(3-oxomorfolin-4-1l1) fenil] - (2R, 4R) -4-hidroxipirrolidin-
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2-carboxamida,-
N-[4-(3-oxomorfolin-4-1i1) fenil] -4-hidroxipirrolidin-2-carbo-
xamida,

N-[4- (3-oxomorfolin-4-1l) fenil] - (R) -4, 4-dimetoxipirrolidin-
2-carboxamida,

N-[4- (3-oxomorfolin-4-1il) fenil] - (2R, 4R) —4-metoxipirrolidin-
2-carboxamida,

y sus iasfmeros y sales.

La preparacién se describe, por ejemplo, en los Ejem-
ples 1 y 7.

Los compuestos de la f6rmula I de acuerdo con la inven-
cién y los compuestos de las reivindicaciones 24 y 25 pueden
ger quirales debido a su estructura molecular y, de acuerdo
con ello, pueden presentarse en varias formas enantio-
méricas. En consecuencia, pueden existir en forma racémica u
6pticamente activa.

Como la actividad farmacéutica de los racematos o este-
recisbmeros de loa compuestos de acuerdo con la invencién
puede diferir, puede desearse el uso de los enantidSmeros. En
estos casos, el producto final o incluso los intermediarios
pueden separarse en compuestos enantioméricos por acciones
quimicas o fisicas conocidas por el especialista en el arte
o incluso emplearse como tales en la sintesis.

En el caso de aminas racémicas, los diastereoisbmeros

se forman a partir de la mezcla por reaccién con un agente

X
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de resolucién &pticamente activo. Los e]emplos de agentes de
resolucién apropiados son &Acidos Opticamente activos, como
las formas R y 8 del Acido tartdrico, &cido diacetiltartéri-
co, 4cido dibenzoiltartérico, &cido mand€lico, &cido milico,
dcido l&ctico, aminofcidos N-protegidos aproplados (p.ej.,
N-benzoilprolina o N-bencensulfonilprolina) o los diferentea
fcidos alcanforsulfénicos Spticamente activos. La reasclucién
cromatogrdfica de los enantiémeros por medio de un agente de
resolucién O6pticamente activo (p.ej., dinitrobenzoilfenil-
glicina, triacetato de celulosa u otrcs derivados de car-
bohidratos o polimeros de metacrilato derivatizados quiral-
mente inmovilizados en gel de silice) también es ventajosa.
Los eluyentes aproplados para esta finalidad son mezclas de
solventes acuosas o alcoh6licas como, p. ej., hexano/isopro-
pancl/acetonitrilo, p.ej. en la. relacién de vollmenes de
B2:15:3.

La invenciémn también se refiere al uso de los compues-
tos de la férmula I y loe compuestos de las reivindicaciones
24 y 25 y/o sus sales fisiolSgicamente aceptables para pre-
parar un medicamento (preparacién farmac&utica), en particu-
lar por métodos no quimicecs. Pueden convertirse en este caso
en una forma de dosificacién apropiada junto con al menos un
excipiente o ayudante s6lido, liquido y/o semiliquido y, si
se desea, en combinacién con uno o varios ingredientes acti-

vos.

o
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La invencifn también se refiere a medicamentos gque com-
prenden al menos un compuesto de la férmula I o un compueato
de las reivindicaciones 24 y 25 y/o sus derivados, solvatos,
sales y estereoipémeros de utilidad farmacéutica, incluyendo
sus mezclas en todas las propo;ciones Y. 8i se desea, exci-
pientes y/o adyuvantes.

Estas preparaciones pueden usarse como medicamentos en
la medicina humana o veterinaria. Los excipientes apropiados
son sustancias orgénicas o inorgfinicae adecuadas para la ad-
ministracisén enteral (por ejemplo, oral), parenteral o t&pi-
ca y no reaccionan con los nﬁevos compuestos, por ejemplo,
agua, aceites vegetales, alcoholes bencilicos, algquilengli-
coleg, polietilenglicoles, triacetato de glicerol, gelatina,
carbohidratca tales como lactosa o almiddn, estearato de
magnesio, talco o vaselina. Apropiados para administracitn
oral son, en particular, los comprimidos, las pildoras, los
comprimidos recubiertos, las cépsulas, los polvos, los gréa-
nulos, los jarabes, los jugos o las gotas, aproplados para
administracién rectal son loe supositorios, apropiados para
administracién parenteral son las soluciones, con preferen-
cia, las soluciones oleosas o acucsas, también las suspen-
slones, las emuleiones o los implantes, y apropiados para
administracién tépica son los ungllentos, las cremas o los
polvos o también como sprays nasales. Los nuevos compuestos

también pueden liofilizarse y los liofilizados resultantea
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pueden usarse, por ejemplo, para obtener preparaciones in-
yectables. Las preparaciones indicadas pueden esterilizarse
y/o comprenden ayudantes tales como lubricantes, conservan-
tes, estabilizantes y/o humectantes, emulsionantes, sales
para modificar la preeién osmdtica, sustancias amortiguado-
ras, colorantes, saborizantee y/o una pluralidad de otros
ingredientea activos, por ejemplo, una o mis vitaminas.

Los compuestos de la f6rmula I, asi como los compuestos
de las reivindicaciones 24 y 25 y sus sales fisiolSgicamente
aceptables pueden usarse para combatir y prevenir enfermeda-
des tromboembSlicas tales como trombosis, infarto de miocar-
dio, arterloesclerosis, inflamaciones, apoplejia, angina de
pecho, restenosis post-angioplastia, claudicatio intermit-
tens, migrafia, tumores, enfermedades tumorales'y/o met&eta-
gis tumorales.

En general, las sustancias de acuerdo con la invencién
se administran, con preferencia, en dosis de aproximadamente
1l a 500 mg, en particular, de 5 a 100 mg, por unidad de do-
sis. La dosie diaria va, con preferencia, de aproximadamente
0,02 a 10 mg/kg de peso corporal. Sin embargo, la dosis es-
pecifica para cada paciente depende de una amplia variedad
de factores, p.ej., de la eficacia del compuesto especifico
empleado, la edad, el peso corporal, el estado general de
salud, el sexo, la dieta, el tiempo y el método de adminis-

tracién, la velocidad de excrecién, la combinacién de medi-

PR
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camentos y la gravedad de la enfermedad particular a la que
se aplica la terapia. Se prefiere la administracién oral.

La invencibén también Be refiere a medicamentos que com-
prenden al menocs un compuesto de la f6rmula I o un compuesto
de las reivindicaciones 24 y 25 y/o sus derivados, solvatos,
Bales y estereoisémeros de utilidad farmacéutica, incluyendo
sus mezclas en todas las proporciones, y al menos otro in-
grediente activo medicamentoso.

La invencién también se refiere a un kit gue consiste
en envases separados de
(a) una cantidad efectiva de un compuesto de la férmula I o

un compuesto de la; reivindicaciones 24 y 25 y/o sus

derivados, solvatos, Bales y estereoisémeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las

proporciones, y
(b) una cantidad efectiva de otro ingrediente activo medi-

camentoso.

El kit contiene recipientes apropiados como cajas,
frascos, sachets o ampeollas individuales. El kit puede con-
tener, por ejemplo, ampollas separadas que contienen cada
una una cantidad efectiva de un compuesto de la f6rmula I o
unc de los compuestos de las reilvindicaciones 24 y 25 y/o
sus derivados, solvatos y estereoisémeros de utilidad farma-
céutica, incluyendo sus mezclas en todas las proporciones, y

una cantidad efectiva de otro ingrediente activo medicamen-
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toso disuelto o en forma liofilizada.

La invencifin también se refiere al uso de los compues-
tos de la férmula I y los compuestos de las reivindicaciones
24 y 25 y/o sus derivados, solvatos, sales y estereolsSmeros
de utilidad farmacéutica, incluyendo sus mezclas en todas
las proporciones,

para preparar un medicamento para el tratamiento de
trombosis, infarto de miocardio, arteriocesclerosis, inflama-
ciones, apoplejfa, angina de pecho, restenoeis post-
angioplastia, claudicatio intermittens, migrafia, tumores,
enfermedades tumorales y/o met&stasis tumorales,

en combinacién con al menos otro ingrediente activo me-
dicamentoso.

La invencifn se refiere, ademds, a un medicamento que
comprende N-1-[(4-clorofenil)]-N’'-2-{ [4- (3-oxomorfolin-4-
il) fenill }- (2R, 4R) ~4~-hidroxipirrolidin-1, 2-dicarboxamida y/o
sue derivados, sales, Bolvatos y estereocisSmeros de utilidad
farmacéutica, incluyendo sus mezclas en todas las proporcio-
nes, y aspirina.

La invencifén se refiere, ademis, al uso de N-1-[{4-
clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }- (2R, 4R) —4-
hidroxipirrolidin-1,2-dicarboxamida y/o sus derivados, sol-
vatoe, sales y estereoisbSmeros de utilidad farmacéutica, in-
cluyendo sus mezclas en todas las proporcionea, para la pre-

paracién de un medicamento para el tratamiento de trombosis,
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infarto de miocardio, arterioscleroasis, inflamacifn, apople-
jia, angina de pecho, restenosis post-angloplastia, claudi-
tatio intermittens, migrafia, tumores, enfermedades tumoralea
y/o metéstasis tumorales, en combinacién con aspirina.
Previa y posteriormente, todas las temperaturas ge in-
dican en °C. En los ejemplos que figuran a continuacién,
*elaboracifn convencional® significa que, de ser necesario,
se agrega agua, de ser necesario se ajusta -geglin la consti-
tucién del producto final- a valores pR de entre 2 y 10, la
mezcla ge extrae con acetato de etilo o diclorometano, las
fapes pe separan, la fase orgfinica se seca sobre sulfato de
sodio y se evapora, y el producto se purifica por cromato-
graffia en gel de silice y/o por cristalizaciém. Valores de
REf sobre gel de sflice; eluyente: acetato de etilo/metanol
9:1.
Espectrometria de masa (MS): EI (ionizacién mediante impacto
electrénico) M'
FAB (bombardeo rdpido de &tomos) {(M+H)®
ESI (ionizacidén por electronebulizacién) {(M+H)* (salvc que
se indique lo contrario)
Ejemplo 1
Se prepara N-1-[(4-clorofenil)]-N’-2-{[4-(3-
oxomorfolin-4-11) fenil] }- (R) -pirrolidin-1,2-dicarboxamida

(*Al”) de forma anfloga al siquiente esquema:

W
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Qm °\_)'-O- i,n??
EL:IH‘O-G u?:

1.1 Se agregan de forma sucesiva 0,8 g (5,2 mmol) de

hidrato de 1-hidroxibenzotriazol, 1,12 g (5,2 mmol) de D-
Boc-prolina, 2 g (10,4 mmol) de clorhidrato de N-{3-
dimetilaminopropil)-N’-etilcarbodiimida (DAPECI) y 1,26 ml
de N-metilmorfolina a una soclucién de 1,0 g (5,2 mmol) de 4-
{4-aminofenil)morfolin-3-ona en 25 ml de dimetilformamida, y
la solucidén resultante ase agita a temperatura ambiente du-
rante 12 horas. La spolucién de reaccién se evapora poste-
riormente hasta sequedad a presifn reducida, el residuo se
toma en 10 ml de solucidn de hidrégeno-carbonato de sodio al
5 %, y la solucién de hidrSgeno-carbonato de sodio se extrae
dos veces con 10 ml de acetato de etilo por vez. Tras aecar
las fases orgénicas combinadas sobre sulfato de sodio y ex-
traer el solvente, el residuo s6lido se tritura con 20 ml de
&ter dietflico, dando 1,4 g de 2-[4-(3-~oxomorfolin-4-
il) fenilcarbamoil]l pirrolidin-l-carboxilato de ter-butilo en
forma de un polve blanco: ESI 390.

1.2 Se agregan 40 ml de &cido clorhidrico 4 N en dioxa-

no a una solucién de 1,4 g (3,60 mmol) de 2-{4-(3-oxomorfo-

VY
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lin-4-il)fenilcarbamoil]pirrolidin-l-carboxilato de ter-bu-
tiloc en 20 ml de dioxano, y la mezcla se agita a temperatura
ambiente durante 12 horas. Poateriormente, el precipitado se
filtra con succién y se lava de forma sucesiva con 10 ml de
dioxano y 10 ml de éter dietflico y se seca a presidn redu-
cida, dando 1,1 g de clorhidrato de N-[4-(3-oxomorfolin-4-
il) fenillpirrolidin-2-carboxamida en forma de un polvo blan-
co; ESI 290.

1.3 Se agregan 95 mg (0,61 mmol) de 4-clorofenili-
soclanato a una solucién de 200 mg (0,61 mmol) de clorhidra-
to de N-[4-(3-oxomorfolin-4-il)}fenil]pirrolidin-2-carboxami-
da y 1 ml de trietilamina en 5 ml de cloruro de metilenc, y
la solucién de reaccién se agita a temperatura ambiente du-
rante 2 horas. La solucién de reaccidn se lava posteriormen-
te con 5 ml de &cido clorhfidrico 1 N y 5 ml de agua, y la
solucién de cloruro de metileno se seca sobre sulfato de so-
dio. Tras extraer el solvente a presién reducida, el produc-
to bruto se recristaliza en etanol/é&ter dietiliceo, dando 120
mg del compuesto que figqura en el titulo (*Al*) en forma de
un polvo blanco; ESI 443; punto de fusidn 227,6°.

Los slguientes compuestos se obtienen de forma andloga:
N-1-[{4-clorofenil)]-N’'-2-{ [3-metil-4-(3-oxomorfolin-4-

il) fenil] }- (R) -pirrolidin-1, 2-dicarboxamida, ESI 457, punto
de fusibn 147° (descomposicidn);

N-1-[(4-clorofenil) ] -N’-2-{ [3-fluoro-4- (3—oxomorfolin-4-
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il) fenill }- (R) -pirrolidin~1, 2-dicarboxamida, RSI 461, punto
de fusi6n 155°;

N-1~[(4-clorofenil))-N’-2~{ [2-fluoro-4-(3—oxomorfolin-4-

il) fenil] }-(R) -pirrolidin-1, 2-dicarboxamida, ESI 461;
N-1-[(4-clorofenil)]-N’-2~{ [3-trifluorometil-4- (3-oxomorfo-
lin-4-il)fenil] }-(R) -pirrolidin-1,2-dicarboxamida, ESI 511,
punto de fusitn 147°;

N-1-[(4-clorofenil)]-N’'-2~{ {3-metil-4-(3-oxomorfolin-4-
il)fenil] }-(R)-piperidin-1,2-dicarboxamida, ESI 471, punto
de fusién 140°9;

N-1-[(4-clorofenil}]-N‘’-2~{ [4- (2-oxo-2H-piridin-1-il) fenil]}
-{R) ~pirrolidin-1,2-dicarboxamida, punto de fusifn 221°;
N-1-[(4-clorofenil)]-N’-2-{ [4- (2-ox0-2H-pirazin-1-il) fenil]}
-(R) ~pirrolidin-1,2-dicarboxamida, ESI 438, punto de fusién
2279;
N-1-[{4-clorofenil)]-N’-2-{ [3-metil-4- (3—oxomorfolin-4-

il) fenil] }-(S) -pirrolidin-1, 2-dicarboxamida, ESI 457; punto
de fusibén 174°;
N-1-[(4-clorofenil)]-N’-2-{ [4- (2-ox0o-2H-piridin-1-il)fenil]}
—4 ,4-difluoro- (R)-pirrolidin-1,2-dicarboxamida, ESI 473;
N-1-[{4-clorofenil)) -N‘-2-{ [2-fluoro-4~- (2-oxo-2H-piridin-1-
il) fenil] }-(R) -pirrolidin-1,2-dicarboxamida, ESI 455;

N-1-{ (4-clorofenil)]-N’-2-{ [4-{2-0x0-3-metoxi-2H-piridin-1-
11) fenil] }- (R) ~pirrolidin~1, 2-dicarboxamida, RSI 467.

Ejemplo la

o
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N-[4-(3-oxomorfolin-4-il) fenil] -(R)-1-(5-clorotiofen-2-

carbonil) -pirrolidin-2-carboxamida (“ABl1")

Se agregan de forma sucesiva 0,71 g (4,66 mmol) de hi-
drato de l-hidroxibenzotriazol, 0,76 g (4,66 mmol) de &cido
S-clorotiofencarboxilico, 1,79 g (9,33 mmol) de clorhidrato
de N-(3-dimetilaminopropil)-N’-etilcarbodiimida (DAPECI) vy
1,13 ml de N-metilmorfolina a una solucién de 1,35 g (4,66
mmol) de N-[4-(3-oxomorfolin-4-il)fenil]lpirrolidin-2-carbo-
xamida en 30 ml de dimetilformamida, y la solucién resultan-
te se agita a temperatura ambiente durante 12 horas. La so-
lucién de reaccibn se evapora posteriormente hasta segquedad
a presidén reducida, el residuo se toma en 10 ml de solucidn
de hidrégeno-carbonato de sodio al 5 %, y la solucibén de
hidrSgeno-carbonato de sodio se extrae dos veces con 10 ml
de acetato de etilo por vez. Tras secar las fases orginicas
combinadas sobre sulfato de sodio y extraer el solvente, el
residuo sélido se tritura con 20 ml de &ter dietilico, dando
1,2 g (59,4 %) de “AB1", ESI 434; punto de fusifn 195°.

El compuesto
N-[3-metil-4- (3-oxomorfolin-4-11) fenil] - (R) -1~ (5-clorotio-
fen-2-carbonil) pirrolidin-2-carboxamida, ESI 448; punto de
fusién 113° (descomposicién)
ge obtiene de manera anfilcga.

Ejemplo lb

Se prepara N-1-[(4-clorofenil)]-N’-2-{[4-(3-oxomorfo-
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lin-4-il1)fenil) }~(R) -2, 5-dihidropirrol-1, 2-dicarboxamida de

la siguiente manera:
-]

~ 0uss® P
£ OO
—Phletem gy
>N N
b) | HyOyPy
d angiogamente of Ejemplo 7

) =GO
)
: "o
N¢

a) Se agregan 0,19 g (5,1 mmol) de borhidruro de sodio
{NaBH,) bajo nitrSgeno a la suspensién de 0,82 g (2,63 mmol)
de difenildiseleniuro en 12 ml de ter-butanol, y la mezcla
de reaccién se calienta a reflujo durante aproximadamente
una hora hasta que la solucién de reaccién de color amarillo
se vuelve incolora. lLa solucifn de 1,99 g (4,11 mmol) de
(2R, 4R) -4~-metansulfoniloxi~2-[4- (3-oxomorfolin-4-il) fenil-
carbamoil] pirrolidin-l~carboxilate de ter-butilo (véas_e el
Biemplo 9.1) en 12 ml de ter-butanol se agrega con posterio-
ridad gota a gota a esta temperatura, y la mezcla de reac-
cién se deja luego a reflujo durante 12 horas con agitacién.
Tras enfriar la mezcla de reaccibén, el solvente se extrae a
presién reducida, el residuo se toma en 20 ml de acetato de

etilo, y la solucifén resultante se lava con 20 ml de agua.

El secado la fase de acetato de etiloc sobre sulfato de sodio

6‘6
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y la extraccién del solvente dan 1,82 g (81,3 %)} de (1R,4R)-
2-[4-(3-oxomorfolin~-4-il) fenilcarbamoil] -4-fenileelanilpi-
rrolidin-l-carboxilato de ter-butilo, ESI 545.

b) Se agrega gota a gota 1 ml de perSxido de hidrégeno
al 30 % (H0;) a 0°C a la solucién de 1,72 g (3,16 mmol) del
compuesto de selenio preparado en a} y 0,4 ml de piridina en
25 ml de cloruro de metileno. L.a mezcla de reacclén se deja
llegar luego hasta temperatura ambiente durante el transcur-
so de dos horas, después se adiciocnan 10 ml de solucién de
hidr6geno-sulfato de potasio al 5 &%, las fases se separan y
la fase orgénica se lava con 10 ml de solucién saturada de
hidrégeno-carbonato de sodio. Tras eecar la fase orgéinica
sobre sulfato de sodio y extraer el solvente, el residuo se
cromatografia en gel de silice, dando 0,73 g (59,7 %) de
(R) -2-[4-{3-oxomorfolin-4-1il) fenilcarbamoil] -2, 5-dihidropi -
rrol-l-carboxilato de ter-butilo, EéI 388.

La pbaterior reaccién se lleva a cabo de modo andlogo
al Ejemplo 7, dando N-1-[(4-clorofenil)]-N’-2-{[4-(3-oxomor-
folin-4-il) fenil] }- (R)-2,5-dihidropirrol-1, 2-dicarboxamida,
ESI 441, punto de fusi6m 245°.

Los siguientes compuestos se cbtienen de forma andloga:
N-1-[(4-clorofenil)]-N’'-2-{[4- (2-oxo-1H-pirazin-1-il) fe-
nil] }-(R)-2,5-dihidropirrol-1, 2-dicarboxamida,
N-1-[(4-clorofenil)] -N’-2-{ [4- (2-oxo-1H-piridin-1-il) fe-

nil] }-(R)-2,5-dihidropirxrol-1, 2-dicarboxamida,
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N-1-[ (4-clorofenil)] -N’=-2-{ {3-fluoro-4-(3-oxomorfolin-4-
il) fenil] }-(R) -2, 5~dihidropirrol-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]~N’-2-{ [2-fluoro-4-{3-oxomorfolin-4-
il) fenil] }-{R)-2,5-dihidropirrol-1, 2-dicarboxamida.
Ejemplo 2

Se prepara N-3-[({4-clorofenil)]-N'-4-{[4-{3-oxomorfo-
lin-4-il) fenil] }- (R) ~oxazolidin-3,4-dicarboxamida (“A2") de

modo andlogo al sigquiente esaquema:

fl

HO NCO _ Q]HKOH
NaOH 4. 0

H:NJ\n’OH + HCHO+ y HN™g

Ci

hae! Huf;ﬁ”u,,fl

—

DAPECI ~

2.1 Se agregan 1,49 ml (20,0 mmol) de solucidn acuosa
de formaldehido al 37 & a una solucién de 2,10 g (20,0 mmol)
de D-serina en 10 ml de solucién acuosa de hidréxido de so-
dio 1 N. La solucifn resultante se deja a 5°C durante 18 hs.
La solucifn se calienta basta B0°C, se agregan 6,14 g (40
mmol) de 4-cloreofenilisocianato, y la mezcla se agita a esta
temperatura durante una hora. Se deja enfriar la mezcla, y
ge filtra el precipitado formado. El filtrado se acidifica
usando HCl1 1 N, y el'precipitado formado se filtra y se se-

ca, dando &cido (R)-3-(4-clorofenilcarbamoil)oxazolidin-4-
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carboxilico en forma de una sustancia es6lida incolora; ESI
271.

2.2 Se agregan 498 mg (2,60 mmol) de clerhidrato de N-
(3-dimetilaminopropil)-N‘-etilcarbodiimida (DAPECI) a una
solucién de 541 mg (2,00 mmol) de dcido (R)-3-(4-clorofenil-
carbamoil)oxazolidin-4-carboxilico y 384 mg (2,00 mmol) de
4- (4-aminofenil)morfolin-3-ona en 4 ml de dimetilformamida
(DMF), y la mezcla se agita a temperatura ambiente durante
18 horas. La mezcla de reaccifn se agrega a una soluclén sa-
turada de hidrSgeno-carbonato de sodlio, y se filtra el pre-
cipitado formado, dando N-3-[{4-clorofenil)]-N’-4-{[4-(3-
oxomorfolin-4~il)fenil] }- (R) ~oxazolidin-3,4-dicarboxamida
(*A2”) en forma de una sustancia s6lida incolora; ESI 461.

Los siguientes compuestos se obtienen de forma anfiloga:
N-3-~[(4-clorofenil)]-N’'-4~{ [3-met1l-4- (3-oxomorfolin-4-
il)fenil] }- (R) -oxazolidin-3,4-dicarboxamida, ESI 459;
N-3-[{4-clorofenil)]-N’-4-{ [4- (3-oxomorfolin-4-11) fenil] }-
(4R,58)-5-metiloxazolidin-3,4~dicarboxamida, ESI 459;
N-3~-[(4-clorofenil)-N’-4-{ [3-metil-4-(3-oxomorfolin-4-il) fe-
nil) }-(4R,558)-5-metiloxazolidin-3,4-dicarboxamida, ESI 473;
N-3-[(4-clorofenil)]-N’-4-{ [4~ (2-0ox0-2H-piridin-1-11) fe-
nil] }-(R)-oxazolidin-3,4-dicarboxamida, ESI 439;
N-3-[(4-clorofenil)]-N’'-4-{ [4~ (2-ox0-2H-piridin-1-il) fe-
nil] }-(4R,58) -5-metiloxazolidin-3,4-dicarboxamida, ESI 453;

N-3-[(4-clorofenil)]-N’-4-{ [3-fluoro-4- (3—oxomorfolin-4-i1l)
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fenill }-(4R,58)-5-metiloxazolidin-3,4-dicarboxamida, ESI
477;
N-3-[(4~-clorofenil)]-N’'-4-{ (3-cloro-4- (3-oxomorfolin-4-il)
fenil) }- (4R,58)-5-metiloxazolidin-3,4-dicarboxamida, ESI
477;

N-3-[(4-clorofenil)]-N’'-4-{(3-metil-4- (3-oxomorfolin-4-il)
fenil) }- (4R, 5R) -5-metiloxazolidin-3,4-dicarboxamida, BSI
473;
N-3-[(4-clorofenil)] -N’-4-{ [4-(2-ox0-2H-pirazin-1-1i1) fe-
nil] }- (4R, 58) -5-metiloxazolidin-3,4~dicarboxamida, ESI 454;
N-3-[(4-clorofenil)]-N’-4-{ [4- (2-oxo-2H-pirazin-1-

il) fenil] }- (R} -oxazolidin-3,4-dicarboxamida, ESI 440;
N-3-[{4-clorofenil)]-N’-4-{ [3-cloro-4- (2-oxo-2H-piridin-1-
il) fenil] }-(R) -oxazolidin-3,4-dicarboxamida, ESI 473.

Ejemplo 2a

Un procedimiento anflogo al del Ejemplo 2 partiendo de

Rey

da el siguiente compuesto:

(R} -cleonina

N-6-[(4~clorofenil)] -N'-7-{ [4- (3-oxomorfolin-4-il) fenil] }-4-

oxa-§-azaespiro(2.4] heptan-6, 7-dicarboxamida
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Ejemplo 3
Se preparan
N-3-[(4-clorofenil)]-N’-4—{ [4- (3-oxomorfolin-4-il) fenil] }-
(8) -tiazolidin-3,4-dicarboxamida (“A3¥) y
N-3~[(4-clorofenil) ] -N’-4~{ [4- (3-oxomorfolin-4-1i1) fenil] }-
(8)-1,1-dioxo-1A%-tiazolidin-3,4-dicarboxamida (*A¢”) de mo-

do anfiloge al siguiente esquema:

NCD €A oM

3.1 Se calienta una solucién de 4,54 g (54,0 mmol) de
hidr6geno-carbonato de sodio y 3,60 g (27,0 mmol) de &cido
2-(8)-tlazolidin-4-carboxilico en 50 ml de agua hasta 80° C,
Yy Be agregan 8,46 g (54,0 mmol} de 4-clorofenilisocianato.

La mezcla de reaccifn se agita a esta temperatura durante 1



10

15

20

25

77

hora. Se deja enfriar la mezcla, y el precipitado formado se
filtra. El filtrado se acidifica usando HC1 1 N, y el preci-
pitado formado se filtra y ae seca, dando &cido (8)-3-(4-
clorofenilcarbamoil) tiazolidin-4-carboxilico en forma de una
sustancia s6lida incolora; ESI 287.

3.2 Se agregan 499 mg (2,60 mmol) de clorhidrato de N-
{3-dimetilaminopropil} -N’-etilcarbodiimida (DAPECI) a una
solucién de 573 mg (2,00 mmol) de &cido (S)-3-(4-cloro-
fenilcarbamoil)tiazolidin-4-carboxilico y 384 mg (2,00 mmol)
de 4-{4-aminofenil)morfolin-3-ona en 4 ml de dimetilformami-
da (DMF), y la mezcla se agita a temperatura ambiente duran-
te 18 horas. lLa mezcla de reaccifn se agreqga a una solucidn
saturada de hidrégeno-carbonato de sodic, y el precipitado
formado se filtra, dando N-3-[(4-clorofenil)]-N’-4-{[4-(3-
oxomorfolin-4-il) fenil] }-(S)-tlazolidin-3,4-dicarboxamida
{(*A3”) en forma de una sustancia sflida incolora; ESI 461.

3.3 Una solucib6n de 1,9 g de oxona en 30 ml de agua se
agrega a una suspensidn de 450 mg (0,976 mmol) de “A3” en 50
ml de metanol, y la mezcla de reaccidén se agita a temperatu-
ra ambiente durante 24 horas. La mezcla de reaccién se agre-
ga al agua, y el precipitado formado se filtra y se Beca,
dando N-3-[(4-clorofenil) ] -N’-4—{ [4- (3-oxomorfolin-4-
il) fenil] }-(8)-1,1-dioxo-1A’-tiazolidin-3, 4-dicarboxamida
(*24”) en forma de una sustancia s6lida incolora; ESI 493.

Los siguientes compuestos se obtienen de forma andloga

10
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N-3-[(4-clorofenil)]~N’-4-{[3-metil-4- (3-oxomorfolin-4-
i1) fenil] }-(8)-tiazolidin-3, 4-dicarboxamida, ESI 475;
N-3-[ (4-clorofenil)]-N’-4-{[3-metil-4- (3-oxomorfolin-4-
il) fenill }-(8)-1,1-dioxo-1A*-tiazolidin-3, 4-dicarboxamida,
5 ES8I 507;
N-3-[(4-clorofenil)]-N’-4-{ [4- (2-ox0-2H-piridin-1-il) fe-

nill] }-(R)-tiazolidin-3,4~dicarboxamida, ESI 455.

Ejemplo 4
Se prepara N-[4- (3-oxomorfolin~4-il) fenil] -3-(5-

10 clorotiofen-2-carbonil)oxazolidin-S-carboxamida {*A5"} de

modo anflogo al siguiente esquema:

. 0
8 NaQH N i oH
H,N, 2 OH + a
¥ HGHO +. a o

H . | .
I:lmfl ' ‘jE?h(jirnt:l
; - a o
“oaeecs é
4.1 Se agregan 1,48 ml‘(19,9 mmol) de solucién acuocsa
de formaldehido al 37 % a una solucién de 2,00 g {19,0 mmol)
15 de DL-isoserina en 10 ml de solucién acuosa de hidréxido de
@ scdic 1 N. La solucifn resultante se deja a 5°C durante 18
horae. Una solucibén de 3,46 g (19,1 mmol) de cloruro de 5-
clorotiofencarbonilo en 10 ml de acetona Be agrega gota a
gota a esta molucién a una temperatura interna de 0 - 5°C,

20 Durante la adicién gota a gota, se mantiene el valor pH a un
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valor superior a 7 agregando hidrégeno-carbonato de sodio
8Slido. Una vez terminada la adicién, la mezcla se calienta
hasta temperatura ambiente, se agrega agua y la mezcla se
extrae con &ter metilbutflico terciario. La fase acuosa se
acidifica usando HCl 1 N y se extrae con éter metilbutilico
terciario. Esta fase orgénica se seca sobre sulfato de sodio
Y Be evapora, dando &cido 3-(5-clorotiofen-2-carbonil)oxazo-
lidin-S-carboxilico en forma de una sustancia s6lida incolo-
ra; ESI 262.

4.2 Se agregan 479 mg (2,50 mmol) de clorhidrato de N-
(3-dimetilaminopropil) -N’-etilcarbodiimida (DAPECI) a una
solucién de 500 mg (1,91 mmol) de #&cido 3-(5-clorotiofen-2-
carbonil)oxazolidin-5-carboxilico y 367 mg (1,91 mmol) de 4-
(4-aminofenil)morfolin-3-ona en 5 ml de dimetilformamida
(DMF), y la mezcla se agita a temperatura ambiente durante
18 horas. La mezcla de reaccién se agrega a una solucidn sa-
turada de hidrSgeno-carbonato de sodio, y el precipitado
formado se filtra, dando N-[4-(3-oxomorfolin-4-il)fenil]-3-
(5-clorotiofen-2-carbonil)oxazolidin-5-carboxamida (*A5”)} en
forma de una pustancia s6lida incolora; ESI 436.

Los siguientes compuestos se obtienen de forma aniloga
N-[3-metil-4-(3-oxomorfolin~4-il) fenil] -3-{5-clorotiofen-2-
carbonil)oxazolidin-5-carboxamida, ESI 450;
N-[4~{2-ox0o-2H-piridin-1)fenil]-3-({5-clorotiofen-2-

carbonil)oxazolidin-5-carboxamida, ESI 430.




- ¢

Ejemplo 5
Se prepara N-1-[(5-cloropiridin-2-il)]-N’-2-{[4-{2-ox0-

2H-piridin-1-il)fenil] }-(2R, 4R) -4-hidroxipirrolidin-1,2-

dicarboxamida (*A6”) de modo anilogo al siguiente esquema:

NH,

5.0 Phog

N-etidisoproplamina N
diclorometano

— 5N o8}

Se agregan 894 mg (4,43 mmol) de cloroformato de 4-
nitrofenilo a una solucién de 570 mg (4,43 mmol) de 2-amino-
5-cloropiridina y 0,73 ml (9,0 mmol) de piridina en 50 ml de
diclorometano, y la mezcla se agita a temperatura ambiente

10 durante 1 hora. Se adicionan 1,49 g (4,43 mmol) de cloruro
de (2R,4R)-4-hidroxi-2-[4-(2-ox0-2H-piridin-1-il)fenilcarba-
molllpirrolidinio y 1,5 ml (9,0 mmol) de N-etildiisopro-
pilamina a la suspensién resultante, y la mezcla de reaccién
Be agita a temperatura ambiente durante 18 horas. La mezcla

15 de reacci6n se evapora, y el residuo se cromatograffa en una
columna de gel de sflice con diclorometano/metanol 95:5 como

eluyente, dando N-1-[{5-cloropiridin-2-il)]-N‘-2-{[4-(2-0ox0-
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2H-piridin-1-il) fenil] }-(2R,4R)-4~hidroxipirrolidin-1,2-di-
carboxamida (“A6*) en forma de una sustancia sélida incolo-
ra, ESI 454.

Los siguientes compuestoa se obtienen de forma anfloga:
N-1-[(5-cloropiridin-2-il)]-N’-2-{[4- (3-oxomorfolin-4-il) fe-
nil] }- (2R, 4R) ~4-hidroxipirrolidin-1, 2-dicarboxamida, ESI
460;
N-1-[(5-cloropiridin-2-1il)]-N’-2-{[4-(2-ox0-2H-pirazin-1-
i1)fenil) }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
EBI 455;
N-1-[(5-cloropiridin-2-i1)]-N’-2-{ [3-fluoro-4- (2-oxo-2H-pi-
ridin-1-i1) fenill }- (2R, 4R) -4-hidroxipirrolidin-1, 2-
dicarboxamida, ESI 472;
N-1-[(5-cloropiridin-2-11)]-N’'-2-{[4- (2-0ox0-2H-piridin-1-
il)fenil] }-(R)-4,4-dimetoxipirrolidin-1, 2-dicarboxamida, ESI
498;
N-1-[{5-cloropiridin-2-il)]-N’-2-{ [4- (3-oxomorfolin-4-il)fe-
nil] }-(R) -4, 4-dimetoxipirrolidin-1, 2-dicarboxamida, ESI 504;
N-1-[(6-cloropiridin-3-11)]-N’'-2-{ [4- (2-ox0-2E-piridin-1-
11) fenil] }- (2R, 4R) —-4-hidroxipirrolidin-1, 2-dicarboxamida,

ESI 454;
N-1-[{6-cloropiridin-3-il)]-N’-2-{ [4~ (2-ox0o-2H-pirazin-1-
il) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,

ESI 455.

Ejemplo 6
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Se prepara N-1-[(4-clorofenil)]-N‘'-2-{[4-(2-oxo-2H-pi-
ridin-1-il) fenil] }-(R)-4,4-dimetoxipirrolidin-1, 2-dicarboxa-

mida ("A7*) de forma anféiloga al siguiente esquema:

:?tlwi. hr:u’g ?ulr"
4 o

°f¥:° — uj;\o 1::L{§]

L &fn g 531%1“05

o=

6.1 Se agregan 12,2 g (122 mmol) de &xido de cromo (VI)
a una mezcla, mantenida a 0° C, de 22 ml de piridipma y 50 ml
de diclorometano, y la mezcla se agita a la misma temperatu-
ra durante 30 minutos. La solucién se calienta hasta tempe-
ratura ambiente, y se agrega gota a gota una solucién de
5,00 g de cis-Boc-4-hidroxi-D-prolina en 80 ml de diclorome-
tano durante el transcursc de 5 minutos. Tras agitar a tem-
peratura ambiente durante 1 hora, se filtra la solucifn y se
evapora el filtrado. El residuo se divide entre HCl 1 N y
&ter metilbutilico terciario. La fase orgénica se seca sobre
sulfato de sodio, se evapora y se recristaliza en é&ter di-
etilico/éter de petrdleo, dando Boc-4-ceto-D-prolina en for-
ma de una sustancia sflida incolora; ESI 130.

6.2 Se agregan 742 wg (3,00 mmol) de 2-etoxi-1,2-
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dihidroquinolin~i~carboxilato de etilo (EEDQ) a una suspen-
8i6n de 459 mg (2,00 mmol) de Boc-4-ceto-D-prolina y 372 mg
(2,00 mmol) de l1l-(4-aminofenil)-1H-piridin-2-ona en 25 ml de
tolueno, y la mezcla se agita a temperatura ambiente durante
18 horas. Se agregan 200 ml de &ter metilbutilico terciario,
y se filtra el precipitado formado. Se agregan 200 ml de
éter de petrSleo al filtrado, y el precipitado resultante se
filtra, dando (R)-4-oxo-2-[4-(2-oxo-2H-piridin-1-il)fenil-
carbamoil] pirrolidin-l1-carboxilato de ter-butilo como una
sustancia s6lida amarronada; ESI 398.

6.3 Se agregan 10 ml de metanol a una suspensién de 400
mg (1,01 mmol) de (R)-4-oxo-2-[4-(2-oxo-2H-piridin-1-11)fe-
nil-carbamoillpirrolidin-l-carboxilato de ter-butilo en 5 ml
de HCl 4 N en dioxano, y la mezcla se agita a temperatura
ambiente durante 1 hora. La mezcla de reaccifn se evapora,
dando cloruro de (R)-4,4-dimetoxi-2-[4-(2-ox0o-2H-piridin-1-
il) fenil-carbamoil]lpirrolidinio como una asustancia e6lida
amarronada, ESI 344.

6.4 Se agregan 0,12 ml de trietilamina y 127 mg (0,830
mmol) de 4-cloro-fenilisocianatc a una solucién de 250 mg
(0,658 mmel) de cloruro de (R)-4,4-dimetoxi-2-(4-(2-oxo-2H-
piridin-1-1il) fenilcarbamoil]lpirrolidinic en 10 ml de diclo-
rometano. Tras agltar a temperatura ambiente durante una
hora, la mezcla de reaccién se evapora y el residuo se cro-

matografia en una columma de gel de afilice con diclorometa-
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no/metanol 95:5 como eluyente, dando N-1-[(4-clorofenil)]-
N’~2-{ [4- (2-ox0-2H-piridin-1-il) fenil) }- (R) -4, 4~
dimetoxipirrolidin-1,2-dicarboxamida (®A7*) como una sustan-
cia sblida incolora; ESI 497.
Ejemplo 7

Se prepara N-1-[(4-clorofenil)]-N’-2-{[4-(3-oxomorfo-
lin-4-il) fenil] }-(2R, 4R) -4-hidroxipirrolidin-1, 2-dicarbo-

xamida (*A8") de forma aniloga al siguiente esquema:

O
Lot os w::&

7.1 Se agregan 16 g (12,86 mmol) de 2-etoxi-1,2-dihi-
droquinolin-l-carboxilato de etilo (EEDQ) a una guspensidn
de 15 g (64,86 mmol) de cis-N’-BOC-4-hidroxi-D-prolina y
12,47 g (64,86 mmol) de 1-(4-aminofenil)-1H-piridin-2-ona en
250 ml de tolueno, y la mezcla se agita a temperatura am-
biente durante 18 horas. El producto precipitado se filtra a
continuacién, se lava de modo sucesivo con 50 ml de tolueno
y 50 ml de &ter dietflico y se peca en un secador, dando
24,5 g (93,2 %) de (2R,4R)-4-hidroxi-2-[4-(3-oxomorfolin-4-

il)fenilcarbamoil]l pirrolidin-l-carboxilato de ter-butilo en
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forma un polvo blanco-grisfceo. ESI 406.

7.2 Se agregan 300 ml de &cido clorhidrico 4 N en
dioxano a una Bolucién de 15 g (37 mmol) de (2R,4R)-4-
hidroxi-2-[4~- (3-oxomorfolin-4-il) fenilcarbamoll] pirrolidin-
l-carboxilato de ter-butilo en 200 ml de dioxano, y la mez-
cla se agita a temperatura ambiente durante 12 horas. El
precipitado se filtra a continuaci6n, se lava con 50 ml de
dioxano y 50 ml de &ter dietilico y se seca en un secador,
dando 12,64 g (100 %) de clorhidrato de N-[4-(3-oxomorfolin-
4-il) fenil] - (2R, 4R)-4-hidroxipirrolidin-2-carboxamida en
forma de un polvo blanco. ESI 306.

7.3 Se suspenden 12,64 g (36,98 mmol) de clorhidrato de
N-[4~ (3-oxomorfolin-4-il) fenil] - (2R, 4R) -4-hidroxipirrolidin-
2-carboxamida en 1200 ml de diclorometano, y se agregan 5,4
ml de trietilamina enfriando en baflo de hielo. La solucitn
de 5,96 g (38,83 mmol) de isocianato de 4-clorofenilo en 100
ml de diclorometano se agrega con posterioridad gota a gota
a la mezcla a 2°C durante el transcurso de 1,5 horas, y la
eolucién de reaccién se agita luego durante otros 30 minutos
con enfriamiento con hielo. La solucién de diclorometano se
lava luego de modo sucesivo con 100 ml de &cido clorhidrico
1 Ny 100 ml de agua y se seca sobre sulfato de sodio. Tras
filtrar el agente de secado y evaporar la solucién de cloru-
ro de metileno hasta 1/3 del volumen original en un evapora-

dor giratorio, se filtra el producto precipitado, se lava
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con 50 ml de éter de petrSlec y se seca en un secador, dando
14,6 g (86 %) de N-1-[{4-clorofenil)]-N’-2-{[4-(3-oxomorfo-
lin-4-il)fenil] }~ (2R, 4R) -4~hidroxipirrolidin-1, 2-dicarboxa-~

mida (*A8") en forma de un polvo blanco, ESI 459; puﬁto de
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fueibn 216°.
Los siguientes compuestos se obtienen de forma anfloga:
N-1-[{4-clorofenil))-N’'-2-{ [3-metil-4-(3-oxomorfolin-4-
il) fenil] }- (2R, 4R} -4-hidroxipirrolidin-1, 2-dicarboxamida,
ESI 473; punto de fusldn 250°;
N-1-{(4-clorofenil)]-N’-2-{ [4~- (2-ox0~2H-piridin-1-
il) fenil] }-(2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
ESI 453; punto de fusifn 160°;
N-1-[(4-clorofenil)]-N’-2-{ [2-fluoro-4- (3-oxomorfolin-4-
11) fenil] }-(2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
ESI 477; punto de fusién 235°;
N-1-[(4-clorofenil}]-N’-2-{ [4-(2-oxopirazin~1-il) fenil] }-
(2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida, ESI 454;
N-1-[{4-clorofenil)]-N‘’-2-{ [2~fluoro-4-(2-oxo-3H-piridin-1-
il}fenil]}-(2R,4R)-4—hiaroxipirrolidin-1,2—dicarboxamida.
ESI 471;
N-1-[(4-clorofenil)]-N’-2-{ [3-fluoro-4-(3-oxomorfolin-4-
il) fenil] }- (2R, 3R) -3-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[ (4-clorofenil)] -N’-2-{ [3~fluoro-4- (3~oxomorfolin-4-
11)fenill }-(2R,38) -3-hidroxipirrolidin-1, 2~-dicarboxamida,

N-1-[(4-clorofenil)}-N’-2-{[3-fluoro-4-(3-oxomorfolin-4-
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il)fenil]}-(2R,4R)—4—hidroxipirrolidin—1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N'-2-{[4-(2-ox0-3-metoxi-2H-piridin-1-
il) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
ESI 483;
N-1-[{4-clorofenil)]-N’'-2-{ [4- (3-oxomorfolin-4-il) fenil]}-
(25,38) -3-hidroxipirrolidin-1, 2-dicarboxamida, ESI 459;
N-1-[(4-clorofenil)]-N'-2-{[4- (3-oxomorfolin-4-1il1) fenil] }-

(25,48) -4-hidroxipirrolidin-1, 2-dicarboxamida, ESI 459

S0
°N'O°

N-l—[(é—clorofenil)]-N'—z—{[2—meto¥icarbonil-4-(3-ouo-
morfolin-4-11) fenil] }~ (2R, 4R) -3-hidroxipirrolidin-1i,2-dicar-
boxamida, ESI 517, punto de fusifn 119; y de allf por hidré-
lipis
N-1-[(4-clorofenil)] -N’-2-{ [2-carboxi-4- (3-oxomorfolin-4-
il) fenil] }- (2R, 4R) -3-hidroxipirrolidin-1, 2-dicarboxamida,
ESI 503, punto de fusién 145°,

N-1-[ (4-clorofenil))-N'-2-{ [2-metoxicarbonil-4-(3-oxomorfo-
1lin-4-11) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1,2-
dicarboxamida, y de alli por hidr6lisis
N-1-{{4-clorofenil)]-N’-2-{ [2-carboxi-4~ (3-oxomorfolin-4-

il) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida.

Ejemplo 8

X
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Se prepara N-1-[(4-clorofenil))-N’-2-{[4~(3-oxomorfo-
lin-4-il) fenil] }- (2R, 48) -4-hidroxipirrolidin-1, 2-dicarbo-

xamida de modo anilogo al siguiente esquema:

S
ol LBt

8.1 Se agregan gota a gota 5,51 ml (35 mmol]) de azodi-
carboxilato de dietilo (DEAD) a 0° C bajo nitrfgeno a una
solucién de 7,0 g (7,26 mmol) de (2R,4R)-4-hidroxi-2-(4-(3-
oxomorfolin-4-il) fenilcarbamoil) pirrolidin-l-carboxilato de
ter-butilo, 5,77 g (34,5 mmol) de &cido p-nitrobenzoico y
9,18 g (35 mmol) de trifenilfosfina en 350 ml de tetrahidro-
furano. Acto seguido se agita la mezcla de reaccifn a tempe-
ratura ambiente durante 12 horas y se evapora hasta sequedad
a presidén reducida, se adicionan 20 ml de clorurc de metile-
no al reeiduo, y la solucién de cloruro de metileno se lava
de modo sucesivo con 10 ml de solucién saturada de cloruro
de sodio y 10 ml de agua y se seca sobre pulfato de sodio.
Tras filtrar el agente de secado y extraer el solvente en un

evaporador giratorio, el residuo se tritura con 30 ml de

v
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_&ter dietfilico, dando B,5 g (88,8 %) de (2R,48)~4-({4-nitro-

benzoiloxi)-2-t4-(3-ouomorfolin-4—il)fenilcarbamnil]pirroli-
din-l-carboxilato de ter-butilo en forma de cristales de co-
lor ligeramente amarillo, ESI 555.

8.2 De modo anfilogo al Bjemple 7, la reaccién de
(2R, 48) -4~ (4-nitrobenzoiloxi) -2- [4- (3-oxomorfolin-4-1il) fe-
nilcarbamoil}pirrolidin~l-carboxilato de ter-butile da el
compuesto (38,5R)-1-(4-clorofenilcarbamoil)-5-[4- (3-oxomor-
folin-4-il) fenilcarbamoil] pirrolidin-3-il-4-nitrebenzoato en
forma de cristales amarillentos, ESI 608.

8.3 Se agregan 0,075 ml de una solucién de hidréxido de
scdio 1 N agitando con hielc a la solucidén de 50 mg (0,082
mmol) de (38,5R)-1-(4-clorofenilcarbamoil)-5-{4- (3-oxomor-
folin-4-il) fenilcarbamoil]l pirrolidin-3-il-4-nitrobenzcato en
2 ml de metanol, y la mezcla de reacciédn gpe agita durante 15
minutos. El precipitado se filtra y se lava con 2 ml de me-
tanol y se seca, dando 35 mg (93 §) de N-1-[{4-clorofenil)]-
N’ -2-{ [4- (3-oxomorfolin-4-il) fenil] }- (2R, 4S) -4-hidroxipi-
rrolidin-1,2 dicarboxamida en forma de cristales incoloroas,
ESI 459, punto de fusifn 243° (descomposicidn).

Un procedimiento anfilogo da
N-1-[(4-clorofenil)]~-N’'-2-{ [4- (3-oxomorfolin-4-il) fenil] }--
(2R, 38,4R) -3,4-dihidroxipirrolidin-1, 2-dicarboxamida, ESI
475, punto de fusibn 247;

N-1-[ (4-clorofenil)]-N’-2~{[4- ({3-oxomorfolin-4-il) fenil] }-
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(25, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida, ESI 459; pun-
to de fusidn 253°;
N-1-[({4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-11) fenil) }-
3,4-dihidroxipirrolidin-1,2-dicarboxamida.
5 Ejemplo 8a
Se prepara N-l-[(4-clorofenii)]-N'—z-{[4—(3-oxomorfo-
lin-4-11) fenil] }- (2R, 4S)-4-etinil-4~hidroxipirrolidin-1,2-

dicarboxamida, ESI 483, de forma anfiloga al siguiente esgue-

HO 01.00. h\r uqd.uuuuumnn?‘]\,
%:LT°“‘ O~

oj;£~° o o e i oj:K‘O
| » 0 HO
2eq. N o. 1.2 0. UUIOH N OH
THF oi;lo MeOHH,0 cf;LO
también andlogo al )
“.'""'" —~ 5& I ‘CLEJ)0

10 o
Los sigqulentes compuestos se obtienen de forma aniloga
N-1-[(4-clorofenil)]-N’-2-{[4- (2-oxo-1H-piridin-1-il)fe-
nill }- (2R, 48) -4-etinil-4-hidroxipirrolidin-1,2-
dicarboxamida, ESI 477;
15 N-1-[{4-clorofenil)]-N’'-2-{[4-{2-oxo-2H-pirazin-1-il)fe-
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nil] }-(2R,48) -4-etinil-4-hidroxipirrolidin-1, 2-
dicarboxamida, ESI 478.
Ejemplo 9
Se preparan N-1-[(4-clorofenil)]-N’'-2-~{[4-(3-oxomorfo-
5 lin-4-il1)fenil]}-(2R,48)-4-azidopirrolidin-1,2-dicarboxamida
{*A%") y N-1-[(4-clorofenil)])-N’-2-{[4-(3-oxomorfolin-4-
il)fenil] }- (2R, 48) -4-aminopirrolidin-1, 2~-dicarboxamida

(*A10"} de forma anfloga al siguiente eaguema:

" T
| "
P,PH,0
HN
o
T~ 9 G
Tk
10 9.1 Se agregan gota a gota 1,3 wml (16,65 mmol} de clo-

ruro de metansulfonilo bajo enfriamiento con hielo a una so-
lucién de 4,5 g (11,1 mmol) de (2R,4R)-4-hidroxi-2-[4-(3-
oxomorfolin-4-il) fenilcarbamoil]lpirrolidin-1-carboxilato de
ter-butilo en 20 ml de piridina, y la solucién de reaccitn

15 Be agita a temperatura ambiente durante 12 horas. La piridi-
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na se extrae luego a preslén reducida, se agregan 10 ml de
solucién saturada de &cido citrico al residuo, y la solucién
cida se extrae dos veces con 10 ml de cloruro de metileno
por vez, Las fases orgénicas combinadas se lavan luego con
10 ml de aolucién saturada de cloruro de sodio y se secan
socbre sulfato de sodio. La eliminacifn del agente de secado
por filtracién y la extraccién del solvente da 5,4 g (100 %)
de (2R, 4R) -4-metansulfoniloxi-2-[4- (3-oxomorfolin-4-il) fe-
nilcarbamoil] pirrolidin-l1-carboxilato de ter-butilo en forma
de un aceite amarillo, ESI 484.

9.2 Una mezcla de 5,4 g (11,7 mmol) de (2R, 4R)-4-metan-
sulfoniloxi-2-[4- (3-oxomorfolin-4-il)fenilcarbamoil]pirroli-
din-l-carboxilatoc de ter-butilo y 3,69 g (56,8 mmol) de azi-
da sbdica en 50 ml de dimetilformamida (DMF) se agita a 64°C
durante 12 horas. La materia insoluble se filtra luego, y el
filtrado se evapora hasta sequedad a presién reducida. El
residuo se disuelve luego en 20 ml de agua, y la solucién

acucpa se extrae dos veces con 10 ml de cloruro de metileno

.por vez. Los extractos combinados de cloruro de metileno se

lavan finalmente una vez con 10 ml de solucién saturada de
cloruro de sodio y se secan sobre sulfato de podio. La eli-
minacién del agente de secado por filtraciém y la extracciédn
del solvente dan 4,8 g (100 &%) de (2R,48)-4-azido-2-{[4-(3-
oxomorfolin-4-il) fenilcarbamoil] pirrolidin-1-carboxilate de

ter-butilo como cristales de color ligeramente amarillo, ESI




10

15

20

25

93

431.

9.3 Anflogamente al Ejemplo 7, la reaccién de (2R,48)-
4-azido-2-[4-(3-oxomorfolin-4-il) fenilcarbamoil) pirrolidin-
l-carboxilato de ter-butilo da el compuesto N-1-[(4-
clorofenil) ] =N’ -2-{ [4- (3-oxomorfolin-4-il) fenil] }- (2R, 48)-4-
azidopirrolidin-1, 2-dicarboxamida {*A9”) en forma de un pol-
vo blanco, ESI 459, punto de fueidn 145°.

9.4 Una solucién de 25 mg (0,052 mmol} de “A9” y 20,46
mg (0,08 mmol) de trifenilfoefina en una mezcla de 0,5 ml de
tetrahidrofurano y 0,5 ml de agua se agita a temperatura am-
biente durante 12 horas. Tras filtrar el 6xidc de trifenil-
fosfina precipitado, el filtrado se evapora hasta sequedad,
Y el residuo se purifica por HPLC preparativa (acetonitri-
lo/agua/0,1 % de fcido trifluorocacético), dando 12 mg (40 %)
de N-1-[{4-clorofenil)]-N’-2-{[4-(3-oxomorfolin-4-il) fe-
nil] }-(2R, 48) -4-aminopirrolidin-1,2-dicarboxamida (“A20”) en
forma de cristales iﬁcoloros, ESI 458.

Un procedimiento anfilogo da los compuestos
N-1-[ (4-clorofenil) ] -N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
{2R,4R) -4-azidopirrolidin-1,2-dicarboxamida, ESI 484, punto
de fusibn 125°;
N-1-[(4-clorofenil)]-N’-2-{ [4- {3-oxomorfolin-4-11) fenil] }-
(2R, 4R) -4-aminopirrolidin-1, 2-dicarboxamida, ESI 458, punto
de fusién 110°;

N-1-{ (4-clorofenil)] -N'-2-{ [3-metil-4- (3-oxomorfolin-4-
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il)fenil)] }-(2R,48) -4—-aminopirrolidin-1, 2~dicarboxamida, ESI
472, punto de fusién 218°.

Partiendo de los compuestos 4-amino,

a) la reaccién con cloruro de acetilo da los compuestos
N-1-[(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
(2R, 48) -4-acetaminopirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N’'-2-{[4- (3—oxomorfolin-4-il) fenil] }-
(2R, 4R) -4-acetaminopirrolidin-1, 2-dicarboxamida, ESI 458;

y de modo anfilogo

N-1-[(4-clorofenil}] -N’-2-{ [3-metil-4- (3-oxomorfolin-4-

il) fenill) }- (2R, 48) -4-acetaminopirrolidin-1, 2-dicarboxamida,
ESI 514, punto de fuslémn 170°;

b) la reaccién con cloruro de mesilo da los compuestos
N-1-{ (4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-11) fenil} }-
(2R, 48) -4-metilsulfonilaminopirrolidin-1,2-dicarboxamida y
N-1-[(4-clorofenil)] -N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }~
{2R, 4R) ~4-metilsulfonilaminopirrolidin-1, 2-dicarboxamida;

¢) la reaccién con cloruro de butilsulfoniloc da loa
compuestos
N-1-[(4-clorofenil)]-N’-2-{[4~(3-oxomorfolin-4-il) fenil] }-
{2R,4R) -4-butilsulfonilaminopirrolidin-1, 2-dicarboxamida,
N~1-[(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il)} fenil] }-
(2R, 4S) -4-butilsul fonilaminopirreolidin-1, 2-dicarboxamida,
ESI 59a;

d) la reaccidSn con cloruro de isobutirilo da el com-
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puesto
N-1-[(4-clorofenil)]-N’'-2-{ [4- (3—oxomorfolin-4-il}fenil) }-
(2R, 48) -4~ (2-metilpropanoilamino) pirrolidin-1, 2~
dicarboxamida, ESI 542; punto de fusiém 169°.
E lo 10

Se prepara N-1-[{4-clorofenil)]-N’-2-{[4-(3-oxomorfo-
1in-4-11)fenil] }-(2R, 4R) -4-metoxipirrolidin-1, 2-dicarboxami -

da (“"All”) de forma anfloga al siguiente esquema:

o J

Nepog —22 EN._BOC LOH/THFMaOH/
A0 egua
HO' O . \o 0
Nesoc Cf’o _ HO\
' “g o
Ho o Lt o

10.1 Se agregan 0,94 ml (15,1 mmol) de yoduro de metilo
bajo nitr6geno a una mezcla de 1 g (4,32 mmol) de cis-N'-
BOC-4-hidroxi-D-prolina y 3,31 g (14,27 mmol) de &6xido de
plata en 15 ml de acetona, y la mezcla de reaccién se agita
a temperatura ambiente durante 48 horas. El precipitado se
filtra a continuacién, y el filtrado se evapora hasta seque-
dad a presidén reducida, dando 1 g (89,2 %) de éster metilico
de cie-N’'-BOC-4-metoxi-D-prolina en forma de un aceite inco-
loro que se hace reaccionar ain posterior purificacién, ESI

260.
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10.2 Se agregan 25 ml de metanol, 25 ml de agua y 0,28
g (11,57 mmol) de hidréxido de litio a una solucién de 1 g
(3,85 mmol) de éster metflico de cis-N’-BOC-4-metoxi-D-
prolina en 75 ml de tetrahidrofurano (THF), y la solucifn de
reaccién se agita a temperatura ambiente durante S5 horas.
Acto peguido se extraen el metanol y el THF en un evaporador
giratorio, y la solucién acuosa se extrae una vez agitando
con 10 ml de clorurc de metileno y se acidifica hasta pH 2
por medio de una solucidn saturada de &cido citrico, y la
solucifn &cida se extrae dos veces con 10 ml de cloruro de
metileno por vez. El secado de las fases orgdnicas combina-
das sobre sulfato de sodioc y la extraccién del solvente dan
0,5 g (53 &%) de cis-N’'-BOC-4-metoxi-D-prolina como un aceite
pdlido que se cristaliza gradualmente, ESI 246.

10.3 AnSlogamente al Ejemplo 7, la reacclén de cis-N’'-
BOC-4-metoxi-D-prolina da el compuesto N-1-[({4-clorofenil)]-
N’ -2-{ [4- (3-oxomorfolin-4-il) fenil] }- (2R, 4R) -4~
metoxipirrolidin-1,2-dicarboxamida ("Al11l”) en forma de un
polvo blanco, ESI 473, punto de fusifn 133°,

Los sigulentes compuestos se obtienen de forma aniloga
N-1-[(4-clorofenil)]-N’-2-{ [2-fluoro-4- (3-oxomorfolin-4-

il) fenill] }-(2R,4R)-4-aliloxipirrolidin-1,2-dicarboxamida,

ESI 517, punto de fusibfn 106°
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SR

N-1-[(4-clorofenil)] -N‘-2-{ [4- {3-oxomorfolin-4-il) fenil] }-
(2R, 4R) ~4-etoxipirrolidin-1, 2-dicarboxamida, ESI 487, punto
de fusidn 136°; |

N-1-[ (4-clorofenil))-N’-2-{[4- (3-oxomorfolin-4-il) fenil] }-
(2R, 4R) ~4-propoxipirrolidin-1, 2-dicarboxamida, ESI 501, pun-
to de fusidn 106°;

N-1-[(4-clorofenil)]-N’-2-{ [4-{3-oxomorfolin-4-il) fenil] }-
(2R, 4R} ~4-aliloxipirrolidin-1, 2-dicarboxamida, ESI 499, pun-
to de fusién 100° y como subproducto
N-2-{alil-[4-(3-oxomorfolin-4-il) fenil} }-N’-1-[(4-cloro-
fenil)]-4-hidroxipirrolidin-1,2-dicarboxamida, ESI 499;
N-1-[(4-clorofenil)] -N’'-2-{ [3-metil-4- (3-oxomorfolin-4-

11) fenil] }- (2R, 4R) -4-metoxipirrolidin-1,2-dicarboxamida, ESI
487, punto de fusibn 140°;
N-1-[(4-clorofenil)]-N’'-2-{ [4~ (2-ox0-2H-piridin-1-11) fe-
nil] }- (2R, 4R) -4-metoxipirrolidin-1, 2-dicarboxamida, ESI 467,
punto de fusién 133°;
N-1-{(4-clorofenil) ] -N’-2-{ [2-fluoro-4-(3-oxomorfolin-4-

il) fenil) }~ (2R, 4R) -4-metoxipirrolidin-1,2-dicarboxamida, ESI
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491, punto de fueifn 109*;
N—l—[(&—clorofenil)]-N'-zi{[4—{2—axo-2H-pirazin-1-11)fe-
nil] }-(2R,4R) -4-metoxipirrolidin-1, 2-dicarboxamida, ESI 468,
punto de fusidn 127°;

N-1-[(4-clorofenil)]-N’-2-{ [3-fluoro-4-{3-oxomorfolin-4-

i1) fenil] }~ (2R, 4R) -4 -metoxipirrolidin-1, 2-dicarboxamida, ESI
491, punto de fusién 999;
N-1-[(4-clorofenil)]-N’-2-{ [2-fluoro—4- (2-oxo-2H-piridin-1-
il) fenil] }-(2R,4R) -4-metoxipirrolidin-1,2-dicarboxamida, ESI
485;
N-1-[(4-clorofenil))-N’-2-{ [4- (2-oxo-2H-pirazin-1-il) fe-
nil] }-(2R,4R)-4-etoxipirrolidin-1,2-dicarboxamida, ESI 482,
punto de fusién 132¢;
N-1-[(4-clorofenil)]-N’'-2-{ [3-fluoro-4- (3—oxomorfolin-4-
il)fenil) }- (2R, 4R) ~4-etoxipirrolidin-1,2-dicarboxamida, ESI
505, punto de fusién 131°¢;
N-1-[{4-clorofenil)]-N‘-2-{ [4~ (3-oxomorfolin-4-1il) fenil] }-
(2R, 4R) -4~ (prop-2-iniloxi)pirrolidin-1,2-dicarboxamida, ESI
497, punto de fusibn 120°;
N-1-[(4-clorofenil)]-N’'-2-{ [4- (3—oxomorfolin-4-il) fenil] }-
(2R, 4R) —4- (but-2~-iniloxi)pirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [2-fluoro-4- (3-oxomorfolin—4-
il)fenil) }- (2R, 4R) -4~ (prop-2-iniloxi)pirrolidin-1, 2-
dicarboxamida, ESI 515, punto de fusién 108°;

N-1-[{4-clorofenil)]-N‘-2-{ [2-fluoro~4- (3-oxomorfolin-4-
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i1) fenil] }-(2R,48) ~4- (prop-2-iniloxi)pirrolidin-1, 2-
dicarboxamida, ESI 515, punto de fusidn 92°;
N-1-[{(4-clorofenil)]-N’-2-{[4-(3-oxomorfolin-4-1l1) fenil] }-
(2R, 4R) -4- {(metoxicarbonilmetoxi)pirrolidin-1, 2-dicarboxami-
da, ESI 531, punto de fusién 106°; y de alli por hidrélisis
N-1-[(4-clorofenil)]-N’-2-{[4-{3-oxomorfolin-4-11)fenil] }-
(2R, 4R) -4- (carboximetoxi)pirrolidin-1, 2-dicarboxamida, ESI
517, punto de fusién 134¢9;
N-1-{(4-bromofenil)]-N'-2-{ [2-fluoro-4-(3-oxomorfolin-4-
il)fenil] }- (2R, 4R) -4-metoxipirrolidin-1,2-dicarboxamida, ESI
536, punto de fusibén 103°.
Ejemplo 11

S8e prepara isobutirato de (3R,S5R)-1-(4-clorofenil-
carbamoil) -5-[4~(3-oxomorfolin-4-1i]) fenilcarbamoill pirro-
lidin~3-ilo (*Al2”) de modo anfilogo al siguiente esquema:

- b
et Lo e,

Una scolucibn de 0,2 g (0,44 mmol) de “AB" y 0,146 ml de

anhidrido iscbutirico en 1 ml de piridina se agita a tempe-
ratura amblente durante 12 horas. Acto seguido se agregan 10
ml de acetato de etilo a la mezcla de reaccién, y la solu-

cién de acetato de etilo se lava de modo sucesivo con 5 ml

@
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de 4cido clorhidrico 1 N y 5 ml de solucién saturada de clo-
ruro de sodio y se seca sobre sulfato de modio. La elimina-
cién del agente de secado por filtracién y la extraccién del
solvente dan 183 mg (79,3 %) de isobutirato de (3R,5R)-1-(4-
clorofenilcarbamoil) -5-[4- (3-oxomorfolin~4-1l) fenilcarba-
moil]lpirrolidin~3-ilo ("Al12”) en forma de cristales blancos,
ESI 529, punto de fumién 129°.

Loa siguientes compuestos se obtienen de forma andloga
propilcnato de (3R,5R)-1-(4-clorofenilcarbamoil}-5-[4-(3-ox0-
morfolin-4-il) fenilcarbamoil]lpirrolidin-3-ilo, ESI 515;
acetato de (3R,5R)-1-(4-clorofenilcarbamoil)-5-[4-(3-oxomor-
folin-4-il) fenilcarbamoil]lpirrolidin-3-ilo, ESI 501, punto
de fusidn 148°.

Ejemplo 12

Se prepara N-4-[(4-clorofenil)]-N’-5-{[4~(3-oxomor-

folin-4-il) fenil] }~1,3-dioxolan-4,5-dicarboxamida de forma

anfloga al siguiente esquema:
Ca

_,ogg,o_w 5. __.Q%?
;E C}u - ’H Q”Q{

Loa siguientes compuestos se cbtienen de forma anfloga
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N-4-[(4-clorofenil)]-N'-5-{ [3-metil-4~- (3-oxomorfolin-4-11) -
fenil] }-1, 3-dioxolan-4,5-dicarboxamida,
N-4-[{4-clorofenil)] -N’-5-{ [4- (2-oxo-2H-piridin-1-il}fe-
nil] }-1,3-dioxolan-4,5-dicarboxamida, ESI 440;
N-4-[{4-clorofenil)]-N’-5-{ [4~-(3-oxomorfolin-4-11) fenil] }-
1,3~dioxolan-2, 2-dimetil-4,5-dicarboxamida, ESI 474;
N-4-[(4-clorofenil)]-N’-5-{ [3-metil-4- (3-oxomorfolin-4-il)
fenil] }-1,3-dioxolan-2,2-dimetil-4,5-dicarboxamida, ESI 488;
N-4-[(4-clorofenil)] -N’-5-{ [4- (2-oxo-1H-piridin-1-il) fe-
nil] }-1,3-dioxoclan-2,2-dimetil-4,5-dicarboxamida, EBSI 46€8.
Ejemplo 13

Anflogamente al Ejemplo 7, la reaccién de N-[4-(3-
oxomorfolin-4-il) fenil)] -1-BOC-piperazin-2-carboxamida con
isocianato de 4-c¢lorofenilo da el compuesto
N-1-[4-clorofenil)]-N’-2-{[4-(3-oxomorfolin-4-il) fenil] }-1-

BOC-piperazin-1, 2-dicarboxamida

fo
U\QQXO

La elimipacién del grupo BOC da
N-1-[4-clorofenil)]-N’-2-{ [4¢- (3-oxomorfolin-4~il) fenil] }-
piperazin-1, 2-dicarboxamida.

Anfiloga reaccidn de i1socianato de 4-clorofenilo con

N~ [4-{3-oxomorfolin-4-il) fenil} -1, 3-oxazinan-4-carboxamida
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da el compuesato
N-1- [¢-clorofenil] -N’-2—-{ [4~ {3-oxomorfolin-4-il) fenil] }-1,3-
oxazinan-3, 4-dicarboxamida.

Ejemplo 13 - 1

Se prepara N-1-[{4-clorofenil)]-N‘’-2-{[4-(3-oxomor-
folin-4-il1) fenil] }-(R)-4-oxopirrolidin-1,2-dicarboxamida de

forma andloga al siguiente esquema:

}. .CH,Cl, ‘6%—

Se agregan 0,21 g (0,98 mmol) de clorocromato de piri-

dinio (PCC) a la solucisn de 0,3 g (0,65 mmol) de N-1-[(4-
clorofenil)]-N’-2-{ [4~ (3-oxomorfolin-4-il1)fenil] }- (1R, 4R) -4~
hidroxipirrolidin-1,2-dicarboxamida (Ejemplo 7) en 15 ml de
cloruro de metileno, y la mezcla de reaccién se agita a tem-
peratura ambiente durante 48 horas. Acto sequido se filtra
el precipitado, y el filtrado se lava tres veces con 20 ml
de agua por vez y se peca sobre sulfato de sodio. Tras ex-
traer el solvente, el residuo se purifica por HfLC prepara-
tiva, dando 140 mg (47 %) de N-1-[(4-clorofenil)]-N’'-2-{[4-
(3-oxomorfolin-4-il1)fenil] }- (R) -4-oxopirrolidin-1, 2-dicar-

boxamida en forma de un polvo blanco, ESI 457, punto de fu-

8ién 154°,
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Ejemplo 13 - 2

Se prepara N-[4-(3-oxomorfolin-4-il)fenil]-(2R,4R)-1-
[2- (4-clorofenil) acetil] -4-hidroxipirrolidin-2-carboxamida

de modo andlogo al siguiente esquema:

EEDQ

BRSadie:

Se agregan sucesivamente 0,25 g (1,46 mmol) de &cido 4-
clorofenilacético y 0,36 g (1,46 mmol) de 2-etoxi-1,2-dihi-
droquinolin-l-carboxilato de etilo (EEDQ) a temperatura am-
biente a una solucién de 0,5 g (1,46 mmol)} de N-[4-(3- oxo-

10 morfolin-4-il)fenil]-(2R,4R)-4-hidroxipirrolidin-2-carboxa-
mida (Ejemplo 7,2) y 0,2 ml de trietilamina en 20 ml de to-
lueno. La mezcla de reaccifn resultante se agita a tempera-
tura ambiente durante 12 horas, luegc se lava de modo suce-
sivo con 10 ml de &cido clorhidrico 1 N y 10 ml de solucién

15 saturada de hidrégeno-carbonato de sodio, y la fase orgénica
se seca scbre sulfato de scdio. Tras extraer el solvente, el
producto bruto se purifica por HPLC preparativa, dando 0,31
g (46,4 %) de N—[4-{3—ox0morfolin—4—illfenil]-(2R,4R)-1—[2—

{(4-clorofenil)acetil] -4-hidroxipirrolidin-2-carboxamida en
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forma de un polvo de color blanco, ESI 458, punto de fusién
l41°.
Los sigulentes compueatos se obtienen de forma anfloga
N-[4-(3-oxomorfolin-4-il)fenil] - (2R, 4R)~1-{4-clorobenzoil) -
5 4-hidroxipirrolidin-2-carboxamida, ESI 444, punto de fusibn
216°;
N~ [4- (3~oxomorfolin-4-il) fenil] ~ (2R, 4R)~1- (1-1H~indol-3-il-
metanoil) -4-hidroxipirrolidin-2~carboxamida, ESI 449, punto
de fusibn 283°;
10 N-[4-{3-oxomorfolin-4-il)fenil]~(2R,4R)~1-{1-1H~indol-6~11-
metanoll)-4-hidroxipirrolidin-2-carboxamida, ESI 449, punto
de fusién 148°.

Ejemplo 13 - 3

Se prepara N-1-[(4-clorofenil}]-N'-2-{[3-metil-4-(3-
15 oxomorfolin-4-il)fenil] }-(2R,4R)-4-etoxipirrolidin-1,2-

dicarboxamida de modo anflogo al siguiente eaquema:

mko"’" —\_H-@— - »_)‘O”V

Q%V P r—
o

Una solucién de 2,94 g (73,5 mmol) de hidréxido de so-
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dio en 5 ml de agua e agrega a una suspengién de 5 g (21,62
mmol) de cis-N’'-Boc-4-hidroxi-D-prolina y 8,66 g (43,24
mmol) de 4-toluensulfonato de etilo en 5 ml de tetrahidrofu-
rano (THF). La mezcla de reacciSn se agita luego a 40° C du-
rante 12 horas y después se evapora en un evaporador girato-
rio, y el residuo se toma en 10 ml de agua. Luego, la solu-
cifn acuosa se lava dos veces con 10 ml de cloruro de meti-
lenoc por vez y se acidifica usando icido clorhidrico 2 N. La
solucifn &4cida resultante se extrae tres veces con 20 ml de
cloruro de ﬁetileno por vez. El secado de los extractos com-
binados de cloruro de metileno sobre sulfato de sodio y la
extracciSn del solvente da 4,87 g (86,9 %) de cis-N’'-Boc-4-
etoxi-D-prolina como un aceite incoloro. ESI: 232.

Andlogamente al Ejemplo 7, la reaccién de cis-N’-Boc-4-
etoxi-D-prolina da el compuesto
N-1-[{4-clorofenil)]-N’-2-{ [3-metil-4-(3-oxomorfolin-4-
il) fenil] }-{2R, 4R) -4~etoxipirrolidin-1, 2-dicarboxamida, ESI
501, punto de fusién 117°,

Los compuestos
N-1-[{4-clorofenil)]-N’-2-{ [4-(2-oxo-1H-piridin-1-il) fe-
nil]}-(2R,4R)-4-etoxipirroli&in—1,2—dicarboxamida, ESI 481,
punto de fusién 209°;
N-1-[(4-clorofenil)]-N’-2-{ [2-fluoro-4-{3-oxomorfolin-4-
il) fenil] }- (2R, 4R) -4-etoxipirrolidin-1,2-dicarboxamida, ESI
505, punto de fusién 187°;
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se obtienen de forma anfloga.

Ejemplo 13 - 4

Se prepara N-2-[(4-clorofenil)]-N’-1-{[4-(3-oxomor-
folin-4-i1)fenil] }- (R)-pirrolidin-1,2-dicarboxamida de modo

anflego al sigulente eaquema:

C\ o OIN\O‘OJ?‘ cl
- H HN@\ ‘O\NHI —_

EINiPr,

~ A
“a ﬁmﬂ

Se agregan 1,01 g (5,00 mmol) de cloroformato de 4-ni-

Cl

trofenilo y 0,404 ml (5,00 mmol) de piridina a una solucién
de 961 mg (5,00 mmol} de 4-(4-aminofenil)morfolin-3-ona en
10 ml de diclorometano, y la mezcla se agita a temperatura
ambiente durante 1 hora. Se agregan 1,31 g (5,00 mmol) de
cloruro de (R)-2-(4-clorofenilcarbamoil)pirrolidinio y 2,55
ml (15,0 mmol) de N-etildiisopropilamina a la suspensién. La
mezcla de reaccifnm se agita a temperatura ambiente durante
12 horas y luego se evapora, y el residuo me cromatografia
en una columa de gel de silice, dando N-2-[(4-clorofenil)]-
N’-1-{ [4- (3-oxomorfolin-4-il) fenil] }-(R) -pirrolidin-1,2-di-

carboxamida en forma de una sustancia s&lida amarillenta,
ESI 443.

De forma anfloga se obtiene
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N-2-[(4-clorofenil) ] -N’~1-{ [4- (3-oxomorfolin-4-il) fenil] }-
(8) pirrolidin-1,2-dicarboxamida, ESI 443.

Ejemplo 13 - 5

Se prepara N-{4-clorofenil)-(R)-1-{2-[4- (3-oxomorfolin-
5 4-il)fenillacetil}pirrolidin-2-carboxamida de forma anéloga

al siguiente esquema:

.0 EEDQ N
T4 O S LA,

S8e agregan 4,82 g (19,5 mmol) de 2-etoxi-1,2-dihidro-

quinolin-l-carboxilato de etilo (EEDQ) a una suspensifm de

10 2,80 g (13,0 mmol) de N-Boc-D-prolina y 1,66 g (13,0 mmol)

de 4-cloroanilina en 50 ml de tolueno, y la mezcla se agita

a temperatura ambiente durante 3 horas. La mezcla de reac-

cibén se filtra, y se agrega éter de petrbleo al filtrado. El

precipitado formado se filtra y se seca, dando (R)-2-(4-

15 clorofenilcarbamoil)pirrolidin-l-carboxilato de ter-butilo
en forma de cristales incoloros; ESI 325.

Se disuelven 4,00 g (12,3 mmol) de (R)-2~{4-clorofenil-
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carbamoil) pirrolidin-1-carboxilato de ter-butilo en 20 ml de
HCl 4 N en dioxano y se deja a temperatura ambiente durante
2 horas. La mezcla de reacciSn se evapora y se seca, dando
cloruro de (R)-2-(4-clorofenilcarbamoil)pirrolidinio en for-
ma de una sustancia sélida ligeramente amarronada; ESI 22S5.

Se agregan 0,26 ml (2,4 mmol) de’ 4-metilmorfolina y 230
mg (1,2 mmol) de clorhidrato de N-(3-dimetilaminopropil)-N’-
etilcarbodiimida (DAPECI) a una solucién de 261 mg (1,00
mmol) de cloruro de (R)-2-(4-clorofenilcarbamoil)pirrolidi-
nio y 235 mg (1,00 mmol) de &cldo 4-(3-oxomorfolin-4-il)fe-
nilacético en 2 ml de DMF, y la mezcla se agita a temperatu-
ra ambiente durante 18 horas. La mezcla de reaccién se in-
troduce en agua y se filtra el precipitado formado, dando N-
(4-clorofenil) - (R) -1-{2-[4- (3-oxomorfolin-4-il) fenil] ace-
til)}pirrolidin-2-carboxamida en forma de una sustancia s&li-
da ligeramente amarronada; BSI 442.

Se obtiene N-(4-clorofenil)-(8)-1-{2-[4-(3-oxomorfolin-
4-11) fenil]acetil)}pirrolidin-2-carboxamida, ESI 442, de ma-
nera anéloga.

Preparacién de la unidad de &cido carboxilico

HN N t
uv\o/\gn + a'mo-\ %“ GV\O’T mof\

0
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Se agregan 14,6 g (92,7 mmol) de cloruro de (2-
cloroetoxi)acetilo a una suspensitén de 20,0 g (92,7 mmol) de
clorhidrato de 4-aminofenilacetato de etilo en 25 ml de to-
lueno, y la mezcla se calienta hasta ebullicién durante 24
horas. La mezcla de reaccién pe evapora y se seca, dando {4-
[2- (2-cloroetoxi)acetilamino] fenil}acetato de etilo en forma
de una sustanclia s6lida amarillenta; ESI 300.

Se agregan 43,4 g (133 mmol) de carbonato de cesio a
una seolucién de 26,6 g (88,8 mmol) de {4-12-(2-cloroeto-
xi)acetilamino] fenil}acetato de etilo en 100 ml de acetoni-
trilo, y la mezcla se agita a temperatura ambiente durante
18 horas. La mezcla de reaccién se filtra, y el filtrado se
evapora, dando [4-(3-oxomorfolin-4-il)fenil]acetato de etilo
en forma de un aceite amarillento; ESI 264.

Se disuelven 20,2 g (76,8 mmol) de [4-(3-oxomorfolin-4-
il)fenil)acetato de etilo en una eoluciém de 3,37 g de
hidréxido de sodio en 40 ml de etanol, y la soluclién de re-
accién se agita a temperatura ambiente durante 18 horas. la
mezcla de reaccidn se evapora y el residuo se disuelve en
agua y se acidifica hasta un pH de 3 usando &cido clorhidri-
co 1 N. La mezcla se extrae con acetato de etilo, y la fase
orgénica se seca sobre sulfato de sodio y se evapora, dando
&cido 4-(3-oxomorfolin-4-il)fenilacético en forma de una
sustancia s6lida amarillenta; ESI 236.

Los sigulentes compuestos se obtienen de forma aniloga
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al Ejemplo 13 - 5:
N- (4-clorofenil) - (2R, 4R) -1-{2-[4- (3-oxomorfolin-4-11) fenil] -
acetil)-4-metoxipirrolidin-2-carboxamida,
N-(4-clorofenil) - (2R, 48) -1-{2-[4- (3-oxomorfolin-4-~
il)fenillacetil}-4-metoxipirrolidin-2-carboxamida,
N- (4~clorofenil)-(28,4R)-1-{2-[4- (3-oxomorfolin—-4-1il) fenil] -
acetil}-4-metoxipirrolidin-2-carboxamida,
N- (4-clorofenil)-(8)-1-{2-[4- (2-oxo-1H-piridin-1-il)fe-
nil)acetil}pirrolidin-2-carboxamida,
N-(4-clorofenil)-(5)-1-{2-[4- (2-oxopirrolidin-1-il) fe-
nillacetil}pirrolidin-2-carboxamida,
N- (4-clorofenil)-(R)-1-{2-[4~(2-oxopirrolidin-1-il)fe-
nil)acetil }pirrolidin-2-carboxamida,
N-{4-clorofenil)-(R)-1-[4~(2-oxopiperidin-1-il)ben-
zolllpirrolidin-2-carboxamida, |
N-(4-clorofenil)-(R)-1-{4-(2~oxopiperidin-1-il)feniloxi-
carbonil]pirrolidin-2-carboxamida.
Ejemplo 13 - 6

Se prepara N-1-[(4-clorofenil)]-N’'-2-{[4-(3-oxomorfo-
1in-4-il) fenil] }- (2R, 4R) -4- (2, 3-dihidroxipropoxi)pirrolidin-

1,2-dicarboxamida de modo anflogo al sigquiente esquema:

A Ny e

-

[



NMO;

Se agregan en partes 1,55 g (38,6 mmol) de hidrurc de
sodio bajo nitrSgeno a la solucifn de 10,3 g (42 mmol) de 2-
metil- (2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxilato de 1-
ter-butilo y 36,34 ml (420 mmol) de 3-bromo-l-propenc en 100
ml de dimetilformamida (DMF), y acto seguido se agita la
mezcla a temperatura ambiente durante 15 minutos. Luego se

agregan en partes 9,73 g {42 mmol) de &xido de plata a la

7
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mezcla de reaccién, y la mezcla de reaccién se agita a tem-
peratura ambiente durante otras 12 horas. Luego, la mezcla
de- reaccién se filtra, el filtrado se evapora hasta sequedad
a presién reducida, y el residuo se toma en 20.ml de solu-
cidn saturada de &cido citrico. Tras filtrar el precipitado,
el filtrado se extrae doe veces con 20 ml de acetato de eti-
lo por vez. El secado de las fasea orgénicas combinadas so-
bre sulfato de sodio y la extraccién del solvente dan 11,6 g
de 2-metil-(2R,4R)-4¢-aliloxipirrolidin-1,2-dicarboxilato de

l-ter-butilo en forma de un aceite de color marrém rojizo;

ESI 286.

Se agregan de modo sucesivo 6,16 g (52,6 mmol) de N-
6xido de N-metilmorfolina (NMO) y 193,7 mg de osmato de po-
tasio dihidrato a temperatura ambiente a la solucién de 5 g
(17,52 mmol) de 2-metil-({2R,4R)-4-aliloxipirrolidin-1,2-di-
carboxilato de 1-ter-butilo en 60 ml de agua, 25 ml de ace-
tona y 10 ml de ter-butanol, y la mezcla se agita durante 48
horas. Posteriormente se adicionan 6,6 g (52,6 mmol) de sul-
fito de sodio a la mezcla de reaccifén que se agita a tempe-
ratura ambiente durante otra hora mds. La mezcla de reaccién
se evapora luego a presién reducida, el residuo se toma en
50 ml de agua y la solucién acuosa se extrae dosB veces con
20 ml de acetato de etilo por vez. El secado de las fases
orgénicas combinadas sobre sulfato de sodio y la extraccién

del solvente dan 4,7 g de 2-metil-(2R,4R)-4-(2,3-dihidro-

a1
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xipropoxl)pirrolidin-1,2-dicarboxilato de 1-ter-butilo en
forma de un aceite amarillento; ESI 320. Se agregan 1,06 g
de hidréxido de litio a la solucién de 4,6 g de este éster
metilico en 40 ml de tetrahidrofurano, 10 ml de metanol y 10
ml de agua, y la mezcla de reaccifn se agita a temperatura
ambiente durante 12 horas. La mezcla de reaccién se evapora
posteriormente a presifn reducida, se adicionan 10 ml de so-
lucién saturada de &cido citrico a la solucién acuosa res-
tante, y la mezcla se extrae tres veces con 20 ml de acetato
de etilo por vez. El secado de las fases orgfinicas combina-
das sobre sulfato de sodioc y la extraccifn del solvente dan
4,3 g de (2R,4R)-4-(2,3-dihidroxipropoxi)pirrolidin-1,2-di-
carboxilato de ter-butilo en forma de un polvo de color ama-
rillo; ESI 306. Andlogamente al Ejemplo 7, este &cido da el
compuesto N-1-[(4-clorofenil)]-N’-2-{[4-(3-oxomorfolin-4-1i1)
fenil] }- (2R, 4R)-4-(2,3-dihidroxipropoxi)pirrolidin-1,2-di-
carboxamida; ESI 533.

De manera aniloga se obtiene N-1-[(4-clorofenil)]-N’'-2-
{ [2-fluoro-4- (3-oxomorfolin-4-il) fenil] }- (2R, 4R) -4~ (2, 3~
dihidroxipropoxi)pirrolidin-1, 2-dicarboxamida; ESI 551.

Ejemplo 13 - 7

Se preparan
N-1-[(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
(2R,4R) -4-(2-hidroxi-3-pirrolidin-l1-ilpropoxi)pirrolidin-

1,2-dicarboxamida,




70\

N-1-[(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il)fenil] }-
{2R,4R) -4- (2-oxocxazolidin-5-ilmetoxi)pirrolidin-1, 2-
dicarboxamida y
N-1-[{(4—clorofenil))-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
5 (2R, 4R)-4-(3-amino-2-hidroxipropoxi)pirrolidin-1,2-
dicarboxamida, ESI 532, punto de fusifn 115°;

de forma andloga al siguiente esquema:

san oA e

Ejemplo 13 - B

10 Se prepara N-1-[(4-clorofenil))-N’-2-{N-metoxicaxrbonil-

metil-N‘-[4-(3-oxomorfolin-4-il)fenil] }- (2R, 4R) ~4-metoxipi-
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rrolidin-1,2-dicarboxamida de forma anfloga al siguiente es-

quema:

'
a5

RSP

{‘;_Q.w.. .:;1: d o={' R

Se agregan 61 mg (2,54 mmol) de hidruro de sodio a la
solucién de 1 g (2,31 mmol) de (2R,4R)-4-metoxi-2-[4-(3-
oxomorfolin-4-11) fenllcarbamoillpirrelidin-l-carboxilato de
ter-butilo (preparado de modo andlogo al Ejemplo 7.1) en 20
ml de dimetilformamida, y la mezcla se agita a temperatura
ambiente durante 30 minutos. A continuacién se adicionan
0,22 mg (2,31 mmol) de bromoacetato de metilo a la mezcla de
reaccién que se agita luego a temperatura ambiente durante
12 horas. La mezcla de reaccidn se evapora después a presién
reducida, el residuo se toma en 20 ml de agua y la solucién
acuosa se extrae tres veces con 20 ml de c¢loruro de metileno
por vez. El secado de las fases orgdnicas combinadas sobre
sulfato de sodio y la extraccién del solvente da 1,1 g de
(2R, 4R) —4-metoxi-2-{metoxicarbonilmetil- [4- (3-oxomorfolin-4-
il) fenil] carbamoil}pirrolidin-1-carboxilato de ter-butilo en
forma de un aceite amarillo; ESI (M-BOC) 392.

La eliminacién del grupo BOC da N-1-[(4-clorofenil)]-

97/
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N’ -2-{N-metoxicarbonilmetil-N’-[4~-{3-oxomorfolin-4-il) fe-
nil) }- (2R, 4R) -4-metoxipirrolidin-1,2-dicarboxamida, ESI 545,
punto de fusién 106°.

El compuesto
N-1-[(4-clorofenil)]-N’-2- (N-metoxicarbonilmetil-N’-[2-fluo-
ro-4- (3-oxomorfolin-4~11) fenil] }- (2R, 4R) -4-metoxipirrolidin-
1,2-dicarboxamida, ESI 563, punto de fusifn 100°, se obtiene
de manera andloga.

Ejemplo 13 -~ 9

Se prepara N-1-[(4-clorofenil)]-N’-2-{[4-(3-oxomorfo-
lin-4-il)ciclohexan-1-i1] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-

dicarboxamida de forma anfloga al siguiente esquema:

O O S
" :N?__*rfj: o [

o, )
d'O-“]ﬁg a8

13-9.1 Se agregan 6,32 g (40,3 mmol) de cloruro de (2-
cloroetoxi)acetilo a la solucién de 10 g (40,3 mmol) de {4-
aminociclohexil)carbamato de bencilo y 6,2 ml de trietilami-

na (TEA) en 300 ml de tetrahidrofurano, y la mezcla se agita
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posteriormente a temperatura ambiente durante 20 horas. La
mezcla de reaccidn se evapora luego a presifin reducida, el
residuo se toma en 20 ml de agua, y la solucidn acuosa se
extrae tres veces con 20 ml de acetato de etilo por vez.
Tras secar las fases orgénicas combinadas sobre sulfato de
sodic y extraer el solvente, el residuo se toma en 20 ml de
acetonitrilo y se adicionan 2,3 g de carbonato de cesio a la
solucién resultante. La mezcla de reacciSn se agita luego a
temperatura ambiente durante 48 horas y acteo sequido se eva-
pora a presién reducida, el residuo se toma en 20 ml de agua
Yy la soluciSn acuosa se extrae cuatro vecea con 20 ml de
acetato de etilo por vez. Tras secar las fases orgéinicas
combinadas sobre sulfato de sodio y extraer el solvente, el
residuo se toma en 50 ml de tetrahidrofurano, se agregan 0,3
g de paladio/carbén al 5 & a la solucién resultante y la
mezcla se hidrogena hasta que cese la extraccién del hidré-
genc. El catalizador se filtra a continuaciém y el filtrado
ge evapora hasta sequedad a presi6n reducida, dando 1,5 g de
4~ (4- aminociclohexil)morfolin-3-ona en forma de un aceite
incoloro; ESI 199.

13-9.2 AnSlogamente al Ejemplo 7.3, la reaccién de cis-
N’-BOC-4-hidroxi-D-prolina e isocianato de 4-clorofenilo da
el compueato 8&cido (2R,4R)-1-(4~clorofenilcarbamoil)-4-hi-
droxipirrolidin-2-carboxilico; ESI 285; punto de fusidén

1329,
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13-9.3 Anédlogamente al Ejemplo 7.1, la reaccién de la
amina 13-9.1 y el &cido 13-5.2 da el compuesto N-1-[(4-
clorofenil)]-N’-2-{ [4-(3-oxomorfolin-4-1il)ciclohexan-1-il] }~
(2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida, ESI 465; pun-
to de fusidn 245°,

Ejemplo 13 - 10

Los siguientes compuestos se obtienen de forma an&loga
al Ejemplo 7:
N-1-[{4~clorofenil)]-N'-2-[{1'-metil-11,4*]bipiperidinil-4-
il)]-(2R,4R}-4-hidroxipirrolidin-1,2-dicarboxamida, ESI 464;

punto de fusibén 78°

] O,.Qf“\(b %b

N-1-[{4-clorofenil)]-N’-2-((3,4,5,6-tetrahidro-2H-
[1,4’')1bipiridinil-4-1i1)]- (2R, 4R) -4-hidroxipirrolidin-1, 2~

dicarboxamida, ESI 444

@ﬁé’b

N-1-[(4~clorofenil)]-N’-2-[(3,4,5,6-tetrahidro-2H-1,4"'~

o
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bipiridinil-4-1il1) - (2R, 4R) -4-etoxipirrolidin-i,2-
dicarboxamida, ESI 472;

N~ (4-clorofenil)-(2R, 4R} -4-hidroxi-2~(4-piridin-4-ilpi-
perazin-l-carbonil)pirrolidin-l-carboxamida, ESI 430

HO

Cl E o
A~
L™
Y, o ,
N-(4-clorofenil) - (2R, 4R) ~4-hidroxi-2-[4- (2-metoxife-

nil)piperazin-~l-carbonil]pirrolidin-l-carboxamida, ESI 459

H MeO

o

WO

cl

H

N- (4-clorofenil) - (2R, 4R) -2-[4- (4-fluorofenil)piperazin-1-
carbonil] -¢-hidroxipirrolidin-l-carboxamlida, ESI 447;

N- (4-clorofenil) - (2R, 4R) -4-hidroxi-2~ [4-hidroxi-4- (4~-metoxi -
fenil)piperidin-l-carbonil]pirrolidin-l-carboxamida, EST
456;

N- (4-clorofenil) - (2R, 4R) -4-hidroxi-2-(4-piridin-2-ilpipe-
razin-1-carbonil)pirrolidin-l-carboxamida, ESI 430;

N- (4-clorofenil) - (2R, 4R) -2-[4- (4-etilpiperazin-1-il)piperi-
din-l-carbonil] -4-hidroxipirrolidin—-l-carboxamida, ESI 465;

N-{4-clorofenil)- (2R, 4R)-2-{4-(4,6-dimetilpirimidin-2-i1)pi-
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perazin—l—carhonil]—4-hidrox1pirrolidiﬁ—1—carhoxamida, BSI
459;

N-(4-clorofenil)- (2R, 4R) ~4-hidroxi-2- [4- (1-metilpiperidin-4-
il)piperazin-l1-carbonil]lpirrolidin-l-carboxamida; BESI 450;
N-1-[(4-clorofenil)]~N‘-2-{[2-(2-dimetilaminocetoxi)-4-morfo-
lin-4-ilfenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxa-
mida, ESI 532;
N-1~[(4-clorofenil)]-N’'-2-[(2-etoxi-4-morfolin-4-ilfenil)]-
(2R, 4R} -4-hidroxipirrolidin-1,2-dicarboxamida, ESI 489;
N-1-[(4-clorofenil) ] -N’-2-[{4-morfolin~4-il1-2-propoxife-
nil)]-(2R, 4R) -4-hidroxipirrolidin~-1,2-dicarboxamida, EST
504.

Bjemplo 13 - 11

Loa siguientes compuestoa se cbtienen de forma anAloga
al Ejemplo 7:
N-1-[{4-clorofenil))-N’-2-{[4-(2-iminopirrolidin-1-il)fe-
nil] }- (2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida, ESI
442;
N-1-{(4~clorofenil)]-N’-2-{ [3-metil-4-(2-iminopirrolidin~1-
11) fenill }- (2R, 4R} -4-hidroxipirrolidin-1,2-dicarboxamida,
ESI 456;
N-1-{{4-clorofenil)]-N’-2-[4-{2-[(B)-cianimino] imidazolidin-
1-11) fenil] }- (2R, 4R) ~4-hidroxipirrolidin-1, 2-dicarboxamida,

ESI 468;
N-1-[(4-clorofenil)]-N’~2-{ [4- (2-imino-5-metiltiazol-3-
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il)fenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
ESI 473;
N-1-{(4-clorofenil)]-N’-2-{[2-aminocarbonil-4-(3-oxomorfo-
lin-4-il)fenil] }- (2R, 4R} -4-hidroxipirrolidin-1,2- -
dicarboxamida, ESI 502;
N-1-[(4-clorofenil)]-N’-2-{ [4- (3~oxomorfolin-4-il) fenil] }-
(2R, 4R) ~4-hidroxi~2-metilpirrolidin-1, 2-dicarboxamida, ESI
457.
Ejemplo 13 - 12

Se prepara N-[4-(3-oxomorfolin-4-il)fenil]-(2R,4R)-1-
[(E)-3-(5-clorotiofen-2-il)acriloil] ~4~-hidroxipirrolidin-2-

carboxamida de forma anfiloga al sigulente esquema:

. ur.(o -
O - O “’j at

e —

La solucién de 1 g (6,62 mmol) de S-cloro-2-tiofencar-
boxaldehfdo y 1,38 g (13,23 mmol) de &cido malénico en 0,07
ml de piperidina y 5 ml de piridina se calienta a reflujo
durante 2 horas. Acto seguido se deja enfriar la soluclén de
reaccién, luego se vierte en 20 ml de agua y =se acidifica

hasta pH 1 usando &cido clorhfdrico 2 N. El producto que
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precipita en el procedimiento se filtra con succidn y se me-
ca en un gabinete de secado a 80° C, dande 1,02 g de &cido
(E) -3-(5-clorotiofen-2-il)acrilico en forma de cristales de
color marr6n, ESI 189. Anilogamente al Ejemplo 7.1, la reac-
cién entre el compuesto del Ejemplo 7.2 y el &cido (E)—BT(S—
clorotiofen-2-il)acrilico da el compuesto N-[4-(3-oxomor-
folin-4-1l1) fenil] - (2R, 4R) -1- [ (E) -3- (5-clorotiofen-2-il}acri-
loil] -4-hidroxipirrolidin-2-carboxamida en forma de crista-
les incoloros, ESI 476, punto de fusifn 151°.

Los slguientes compuestos se cbtienen de forma aniloga:
N-[4-(3-oxomorfolin-4-il)fenil] - (2R, 4R} -1-[(E)-3-tiofen-3-
ilacriloil] ~4-hidroxipirrolidin-2-carboxamida, ESI 442, pun-
to de fusibén 137°;

N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1~ [{2E,4E)-5-fenil-
penta-2,4-dieniloil] -4-hidroxipirrolidin-2-carboxamida, ESI
462, punto de fusién 127°;
N-[4-(3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[(E) -3-(5-metilfu-
ran-2-il)acriloil] -4-hidroxipirrolidin-2-carboxamida, ESI
440, punto de fuaién 133°;

N-[4-(3-oxomorfolin-4-1il) fenil] - (2R, 4R) -1-[ (E) ~3-tiofen-2-
ilacriloil]-4-hidroxipirrelidin-2-carboxamida, ESI 442;
N-[2-fluoro-4- (3-oxomorfolin-4-il) fenil] - (2R,4R)-1-[(E) -3~
(S-clorotiofen-2-il}acriloil] -4-metoxipirrolidin-2-
carboxamida, ESI 508;

N-[2-fluoro-4-(3-oxomorfolin-4-il) fenil] ~ (2R, 4R)-1-{(E)-3-

7A
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(5-clorotiofen-2~il)acriloil] -4-hidroxipirrolidin-2-
carboxamida, ESI 494, punto de fusibn 1119;
N-[4-(3-oxomorfolin~4-il) fenil] - (2R,4R) -1-[ (E) -3- (4-clorofe-
nil)acriloil] -4-hidroxipirrolidin-2-carboxamida, ESI 470;
N-[4-(3-oxomorfolin-4-il)fenil] -{2R,4R)~-1-[(E)-3-(3,4~-diclo-
rofenil)acriloil) -4-hidroxipirrolidin-2-carboxamida, BSI
504;
N-([4- (3-oxomorfolin-4-il)fenil] - (2R, 4R)-1-[(E) -3-(4-clorofe-
nil)acriloil] ~4-metoxipirrolidin-3-carboxamida, ESI 484;
N-[4~ (3-oxomorfolin-4-~il) fenil]l - (2R, 4R)-1-[(E) -3~ (3,4~
diclorofenil)acriloil] -4-metoxipirrolidin-2-carboxamida, ESI
518;
N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R} -1-{ (E) -3-1K-
imidazol-4-ilacriloil] -4-hidroxipirrolidin-2-carboxamida,
ESI 426;
N-{4- (3-oxomorfolin—~4-il) fenil] - (2R, 4R) -1-[(E)-3-(5-
clorotiofen-2-il)acriloil] -4-metoxipirrolidin-2-carboxamida,
ESY 4590;
N- [4- (3-oxomorfolin~4~il) fenil] - (2R, 4R} -1-[(E)~3-(5-
clorofuran-2-il)acriloil] -4-hidroxipirrolidin-2-carboxamida,
ESI 460;
N- [4- (3-oxomorfolin-4-11) fenil] - (2R, 4R) -1- [ (E) -3~ (5~
clorofuran-2~il)acriloil)] -4-metoxipirrolidin-2-carboxamida,
ESI 474;

N- [4- {3-oxomorfolin-4-il) fenil] - (2R, 4R) ~1-[(E} -3~ (4~
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clorofenil)acriloil] -4-etoxipirrolidin-2-carboxamida, BSI
498;

N-[4- (3-oxomorfolin-4-1il) fenill - (2R, 4R) -1-[ (E) -3-(3,4~-
diclorofenil)acriloil] -4-etoxipirrolidin-2-carboxamida, ESI
532;

N-[4- (3-oxomorfolin-4-11) fenil] - (2R, 4R) -1~ [ (B) -3-(5-
clorofuran-2-il)acriloil] -4-etoxipirrolidin-2-carboxamida,
ESI 4868;

N- [4- (3-oxomorfolin-4-1il) fenil] - (2R, 4R) -1~ [ (E) -3- (5~
clorotiofen-2-il}acriloil] -4-etoxipirrolidin-2-carboxamida,
ESI 504;

N- [2-fluoro-4- (3~oxomorfolin-4-il) fenil] - (2R, 4R} -1~ [ (E) -3-
(4-clorofenil)acriloil] -4-hidroxipirreolidin-2-carboxamida,
ESI 488;

N- [2-fluoro-4-(3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[(E) -3~
{(3,4-diclorofenil)acriloil] -4-hidroxipirrolidin-2-
carboxamida, ESI 522;
N-[2-fluoro-4-(3-oxomorfolin-4-il)fenil] - (2R, 4R) -1-[(E)-3-
{5~-clorofuran-2-il)acriloil] -4-hidroxipirrolidin-2-
carboxamida, ESI 478;
N-[2-fluoro-4-(3~oxomorfolin-4-il) fenil] - (2R, 4R) -1-[{E) -3~
(5-clorofuran-2~il)acriloil] -4-metoxipirrolidin-2-
carboxamida, ESI 492;
N-[2-fluorc-4-{3-oxomorfolin-4-il)fenil] - (3R, 4R) -1-{(E) -3-

(4-clorofenil)acriloil] ~4-metoxipirrolidin-2-carboxamida,
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BESI 502;

N- [2-fluoro-4- (3-oxomorfolin-4-11) fenil] - (2R, 4R) -1-[(E) -3~
(3,4-diclorofenil)acriloil] -4-metoxipirrolidin-2-
carboxamida, ESI 536; '

N-[2-fluoro-4- (3-oxomorfolin-4-1l1) fenil] - (2R, 4R) -1-[(E) -3-
(4-clorofenil)acriloil] —4—etoxipirrolidin-2~-carboxamida, ESI
516;
N-[2-fluoro-4-(3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[ (E) -3~
(3,4-diclorofenil)acriloil] -4~etoxipirrolidin-2-carboxamida,
ESI 550;

N-[2-fluoro-4- (3-oxomorfolin-4-11)fenil) - (2R, 4R) -1~ [ (E) ~3-
{(5-clorofuran-2-il)acriloil] -4-etoxipirrolidin-2-
carboxamida, ESI 506;

N-[2-fluoro—4- (3-oxomorfolin-4-il1) fenil]- (2R, 4R) -1-{ (E) -3~
(5-clorotiofen-2-il)acriloil] -4-etoxipirrolidin-2-
carboxamida, ESI 522;

N-[4~- (3-oxomorfolin—-4-11) fenil] -{2R, 4R) ~1- ([ (E) -3-1H-imida~
zol-4-1lacriloil] -4-etoxipirrolidin-2-carboxamida, ESI 454;
N-[2-fluoro—4-{3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[ (E) -3-
1H-imidazol-4-ilacriloil] ~4-hidroxipirrolidin-2-carboxamida,
ESI 444;

N-[2-fluoro-4- (3—oxomorfolin-4-il)fenil] -{2R,4R)-1-[(E)-3-
1H-imidazol-4-ilacriloil] -4-metoxipirrolidin-2-carboxamida,
ESI 458;

N-[2-fluoro-4- (3-oxomorfolin-4-il) fenil] -{2R,4R)~-1-[ (B} -3-
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1H-imidazol-4-ilacriloil] -4-etoxipirrolidin~2-carboxamida,
ESI 472;
N-[2-fluoro—4-(3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[(E)-3-
piridin-3-ilacriloil] -4-hidroxipirrolidin-2-carboxamida, ESI
455;

N- {4~ (3-oxomorfolin-4-il) fenil] - (2R, 4R} -1-[(E) ~3-piridin-3-
ilacriloil] -4-etoxipirrolidin-2-carboxamida, ESI 465;
N-[2-fluoro-4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[{E) -3-
piridin—3—ilacriloil]—4-metoxipirrolidin-z-carboxamida, ESI
469;

N-[2-fluoro-4~ (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[(E) -3~
piridin-3-1lacriloil] -4-etoxipirrolidin-2-carboxamida, EST
483;

N- (4~ (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[(E) -3-piridin-3-
ilacriloil] -4-hidroxipirrolidin-2-carboxamida, ESI 437;
N-[4-(3-oxomorfolin-4-~il) fenil] - (2R, 4R} -1-[(B) -3-piridin-3~
ilacrileil] -4-metoxipirrolidin-2-carboxamida, ESI 451;

N~ [4- (3-oxomorfolin-4-i1) fenil] - (2R, 4R) -1- [ (E) -3-piridin-4-
ilacriloil] ~4-hidroxipirrolidin-2-carboxamida, ESI 437;
N-[4-(3-oxomorfolin-4-1il) fenil] - (2R, 4R)-1-[(E)-3-piridin-4-
ilacriloil] -4~etoxipirrolidin-2-carboxamida, ESI 465;

N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[ (E) ~3-1H-imida-
zol-4-ilacriloil)] -4-metoxipirrolidin-2-carboxamida, ES8I 440;
N-[4-({3-oxomorfolin-4-il)fenil]-(2R,4R)-1-[(E) -3~ (4-bromo-

tiofen-2-il)acriloil] -4-hidroxipirrolidin-2-carboxamida, ESI
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521;

N-[4- (3-oxomorfolin-4-i1) fenil] - (2R, 4R)-1-[(E) -3={4~bromo-
tiofen-2-il)acriloil] -4-etoxipirrolidin-2-carboxamida, ESI
549;

N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1~ [ (E) -3~ (5-bromo-
tiofen-2-il)acriloil] ~4-hidroxipirrolidin-2~carboxamida, BESI
521;

N-[4- (3-oxomorfolin-4-il) fenil} - (2R, 4R)-1-[ (E) -3~ (5-bromo-
tiofen-2-il)acriloil] -4-etoxipirrolidin-2-carboxamida, ESI
549,

Ejemplo 13 - 13

Los pigulentes compuestos se cobtienen de forma anfloga
al Ejemplo 7:
N-(4-clorofenil)-(R)-1-[4-(2-oxopiperidin-1-il)benzoil]pi-
rrolidin-2-carboxamida, ESI 426;
N-(4-clorofenil)- (S} -1-[4-(2-oxopiperidin-1-il)benzoillpi-
rrolidin-2-carboxamida, ESI 426;
N-1-[(4-clorofenil)]-N’-2-{ (4- {5-oxo-1, 4-oxazepan—4-il) fe-
nil] }-(R)-pirrolidin-1, 2-dicarboxamida, ESI 457;
N-1-[(4-clorofenil)]-N’'-2-{[4-(5-0x0-1, 4~oxazepan-4-il) fe-
nil) }- (2R, 4R) ~4~-hidroxipirrolidin-1, 2-dicarboxamida, . ESI
473;
N-1-[{4-clorofenil)]-N’-2-{ [4-((S)-2-metil-3-oxomorfolin-4—
il) fenil) }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
EST 473;

b
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N-1-{(4-clorofenil)]-N’-2-{[4-((S)-2-metil-3-oxomorfolin-4-
il) fenil] }~(2R)-pirrolidin-1,2~-dicarboxamida, ESI 457;
N-1-{[(4-clorofenil)]-N’-2-{[4- ((R) -2-metil~3-oxomorfolin-4-
il) fenil] } - (2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida,
ESI 473;
N-1-[(4-clorofenil)}]-N’-2-{[4-((R)-2-metil-3-oxomorfolin-4-
il)fenil]}-(ZR)-pirrolidin-l,2-dicarboxamida, ESI 457;
N-1-[(4~clorofenil)]-N’-2-{ [4~(3-oxomorfolin-4~il)-2-
fenoxifenil] }-(2R) -pirrolidin-1,2-dicarboxamida, ESI 535;
N-l—[(4-clorofenil)]-N'-2-{[2—f1uoro—4—((R)—2—metii—3—
oxomorfolin—4-il)fenil]}-(2R,4R)-4-hidroxipirrolidin—1,2—
dicarboxamida, ESI 491;
N-1-((4-clorofenil)]-N’'=-3-{[4~(3-oxomorfolin-4-il)fenil]]pi-
peridin-1,3-dicarboxamida, ESI 457;
N-1-[(4-clorofenil)]-N’-3-{[3-metil-4~ (3~oxomorfolin-4-

il) fenil] }piperidin-1, 3-dicarboxamida, ESI 471;
N-1-[{4-clorofenil)]-N’-2-{ [4- (3-ox0-1,4-0xazepan-4-il)fe-
nil]]l-(2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida, ESI
473;

N-1-[(4-clorofenil)]-N’-2-{[2-metil-4- (3-oxomorfolin-4-
11)fenil) }- (2R, 4R) -4~-hidroxipirrolidin-1, 2-dicarboxamida,
ESI 473;
N-1-[{4-clorofenil)] -N’-2-{ [4- {3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida, ESI 459;

N-1-[(4-clorofenil}]-N‘-2-{ [2- (3~oxomorfolin-4-11) fenil] }-
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(2R, 4R) —4-hidroxipirrolidin-1, 2-dicarboxamida, ESI 459.

Ejemplo 13 - 14

Los siguientes compuestos se obtienen de forma an&loga
al Ejemplo 7:
N-[4-(3-oxomorfolin-4-il) fenil] - (rac) -2-13- (4-clorofe-

nil)ureidol ciclopentancarboxamida, ESI 457

O e

N-[3-metil-4- (3-oxomorfolin-4-il)fenil] - {rac)-2-[3-(4-cloro-
fenil)ureido] ciclopentancarboxamida, ESI 471.
Ejemplo 13 -~ 1S5

Se prepara N-1-[(4-clorofenil)]-N’-2-{[4-(3-oxomorfo-
lin-4-il) fenil] }-(2R,4R)-4-(2-metoxietoxi)pirrolidin-1, 2-

dicarboxamida, ESI 517, tal como se describe a continuacién.
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Ejemplos de la preparacién de compuestos intermediarios

14.1 Todos los compuestos de la sigquiente f&rmula VI
({donde R = H o metilo; n = 3, 4 o 5} pueden sintetizarse de

acuerdo con el siguliente esquema.

(G,
E;Nj) Vi
H,N Io
R

Por ejemplo, sintesis de 1-(4-amino-2-metilfenil)pipe-

ridin-2-ona:
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.0 Cu _ 0 :

o K0, o .

N ar * h; y H N
o —_— 0

Q

Hy
Liges el

Pd/C

14.2 Sintesis de la unidad de fenilpiperidona sin un grupo

) " CaCO; O

Q. + ),

-< >—F NE > —_— B‘( }*:t:>
o‘!‘ DMF 0

— H#OOO

metilo:

Se prepara 1-(4-amino-2-metilfenil)piperidin-2-ona, por

ejemplo, tal como se indica a continuacién:

T TIAE ey

rdlujo

Cs,C0, "°=\O: H, HN
CH,CN ,ﬁﬁ) PdiC \0:45

14.3 1-(4-aminofenil)-1H-pirazin-2-ona

@ '+ G S QO

8nCl, =\
s, I W_D_NH
st=nol
o)




14.4 1-(4-amino-2,5-dimetilfenil)piperidin-2-omna

° o,N K. 0c O N
o .
_I'i..-. H:NQN" )
PdiC

14.5 1-(4-amino-3-metilfenil)piperidin-2-ona
j C\, = ”ﬁ
L] —l
‘O\/m‘ N o DMF 75
oo
m 6

14.6 1~ (5-aminopiridin-2-il)piperidin-2-ona

e - G TN

=L
—_— |
. PdiC N ]&

14.7 1-(4-aminometilfenil)piperidin-2-cna
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NHy/MeOH

Hy, Ra Nl H'N’\O\ Hy HN
14.8 2-(4-aminofenil)-2-azabiciclo[2.2.2] octan-3-ona

pQ\PO
N
‘;E57=0 . cobra en povo K,CO,

u . Kl, 145°C
NO NO,

a
PA/C :

NH,

14.9 1-(3~amino-6-etilfenil)pirrolidin-2-ona

a\ \A)OL 1. DMFirefiujo
+ Br -~ —mm
NH, 0 2. NeOM N~ OH
o
:I }H.so.as-uu on :! ) PdC
o o)
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14.10 2-(4-amino-2-triflucrometilfenil)-2-azabiciclo[2.2.2]

octan-3-ona

H, £ ;N
L
< O
14 o
14.11 1-({4~amino-3-clorofenil)pirrolidin-2-ona

R
—::%“'

14.12 1-(4-amino-2-trifluorometilfenil)piperidin-2-ocna
NOI

F._F
H F
G, ey
+ F
NO, Kl, 150°C O*EZJ F

NH,

H F

—

PAIC o*Ej:rs

14.13 3-(4-amino-2-metilfenil)-1,3-oxazinan-2-ona
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H
O,N N\FO cobre en polve, K,CO, @\
\C(Br i (,0 KI, 150°C

NH,
Hq
Pa/C N z©
s

14.14 4-{4-aminofenil)morfolin-3-ona

NO,\O\N/\ KMnO, CHCly ”°=\©N j\,

cloruro de bencliirietiiamonio
o . k/o

. H: HINO
——
Pd/C N N

L_o

14.15 1-(4-aminofenil)piridin-2-ona

F
Cs,CO, NO,
N GHE-—E S
ﬁ o DMF N |
NO, ' X
SnCl, H’"‘@\
—teei
etanol

14.16 1-(4-amino-2-metilfenil)piperidin-2-ona
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== U - “*"Of
14.17 1-(4—aminofen11)—1H—p1ridin-4—ona

Q0" F "o

v Qo-

14.168 1-(4-aminofenil}-4-ter-butiloxicarbonilpiperazin-2-ona

N N~ o
N "oH DMF M
NO, -0

QO 5= T QO

14.19 1-{(3-aminofenil)piperidin-2-ona
B H oobne en poivo , npo,

O T PO

NO,

- Yo
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14.20 1-(4-aminofenil)-2-caprolactama

ri:g@?—;"-w}o

e O 5 w00

cloruro d8
bancliristiamonio

14.21 1-(4-amino-3-fluorofenil)piperidin-2-ona

QLB D

14,22 1-(4-amino-2~fluorofenil)piperidin-2-ona

@ QL CQ

G

14.23 1-(4-amino-2-fluorofenil)-2-caprolactama
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:,.o..cu.m. . NO.—Q-D — u.n—Q—»t)

14.24 4-(4-amino-2-fluorofenil)-1,4-oxazepan-5-ona

0.1 oq. Cul

H,N—O—I + H@ e i ' - H'N-O_Q

0.2 aq. CH;NCH,CH,NCH,
acstonlirlo, 75°C

14.25 4-(4-amino-3-fenoxifenil)morfolin-3i-ona

O.N-b—w :."u_-ﬁ“; O.N-b-b

o= £
°'"'C>"‘t\/° e 'b‘

14.26 Acido 2-[3~(4-clorofenil)ureido)ciclopentancarboxilico

”‘O‘"‘” T

14.27 Acido 1-(4~clorofenilcarbamoil)piperidin-3-carboxflico

NaHCO, O)_
e - Qe O

0

5 acetonlivio

OH

HO

10 14.28 4-{4-aminofenil)-1,4~oxazepan-3-ona
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HOHO il 0 EEE,' :’—\
—_— H O o}
'\_\G —\—‘q _\_‘u
e] ' )
o.u—( }-MH. @ C2,0, S o
tolueno o J—\o_\_\ acaionirio ° NJ

La oxlidacién TEMPO Be lleva a cabo de acuerdo con la
sigquiente bibliografia:
L. DeLuca et al., J. Org. Chem. 68, 4999-5001 (2003).

5 Datos farmacolbgicos

Afinidad con los receptores

Tabla 1

Compuesto N° FXa-ICso [M] TF/FVIIa-ICsq [M]
AL~ 1,8 x 107* 2,3 x 107°

“A2" 2,7 x 107°

*AB1” 1,8 x 10°¢ 3,9 x 107°

“A6~ 3,7 x 1077

Los siguientes ejemplos ee refieren a preparaciones

10 farmacéuticas:

Ejemplo A: Frascos-ampolla para inyectables
Una solucién de 100 g de un ingrediente activo de la

f6rmula I y 5 g de hidréSgeno-fosfato disédico en 3 1 de agua
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bidestilada se ajusta a un valor de pH 6,5 usando &cido
clorhidrico 2 N, se filtra en forma estéril, se transfiere a
frascos—ampolla para inyectables, se liofiliza en condicio-
nea eptériles y se sella en forma estéril. Cada frasco-
ampolla para inyectables contiene 5 mg de ingrediente acti-
vo.

Bjemplo B: Supositoriocs

Se funde una mezcla de 20 g de un ingrediente activo de
la f6rmula I con 100 g de lecitina de soja y 1400 g de man-
teca de cacao, se vierte en moldes y se deja enfriar. Cada
supcositorio contiene 20 mg de ingrediente activo.

Ejemplo C: Solucién

Se prepara una soluciém de 1 g de un ingrediente activo
de la féxmula I, 9,38 g de NaHPO, . 2 H;0, 28,48 g de
NajsHPO, . 12 HO0 ¥ 0,1 g de cloruro de benzalconio en 940 ml
de agua bidestilada. La solucién se ajusta a un valor de pH
6,8, se completa hasta 1 1 y se esteriliza por irradiacién.
Esta solucién puede utilizarse en forma de gotas oftélmicas.

Ejemplo D: Unglento

Se mezclan 500 mg de un ingrediente activo de la férmu-
la I con 99,5 g de vaselina en condiciones asépticas.

Ejemplo E: Comprimidos

Se comprime una mezcla de 1 kg de ingrediente activo de
la férmula I, 4 kg de lactosa, 1,2 kg de almidén de papa,

0,2 kg de talco y 0,1 kg de estearato de magnesio de manera
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convencional para formar comprimidos, de modo tal que cada
comprimido contenga 10 mg de ingrediente activo.

Ejemplo F: Comprimidos recubiertoa

Andlogamente al ejemplo E se prensan los comprimidos y
luego se recubren de manera convencional con una cobertura
de sacarosa, almidén de papa, talco, goma tragacanto y colo-
rante.

Ejemplo G: Cipsulas

Se colocan 2 kg de ingrediente activo de la f6rmula I
de manera convencional en cipsulas de gelatina dura, de modo
que cada cipsula contenga 20 mg de ingrediente activo.
Ejemplo H: Ampollas

Una solucibén de 1 kg de ingrediente activo de la f£6rmu-
la I en 60 1 de agua bidestilada se filtra en forma eatéril,
see tranafiere a ampollas, se liofiliza en condiciones esté-
riles y se pella bajo esterilidad. Cada ampolla contiene 10

mg de ingrediente activo.
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RETIVINDICACIONES
1. Compuestos de la f6rmula I
2"
E R
R'-e X—Y—T
W |
o
en donde
R' vy R? son cada uno, de modo independiente entre si, H,
=0, Hal, A, etinilo, OR?}, N(R%),, NO;, CN, N;,- COOR?,
CON(R')a2, -[C(R*)zla-Ar, ~[C(R*)zlo-Het, ~=[C(R%)3ln-
cicloalquilo, -OCOR?, -OCON(RY)2, NR’COA o NR3SOzA,
r! Y r? son juntos, de modo alternmativo, un anillo carbo-

ciclico o heterociclico de 3 a 7 miembros unido de
forma biciclica o espirociclica que tiene de 0 a 3
ftomos de N, O y/o 8,

es H, A, H-C=C-CHz-, CH;~CwC-CH,-, -CH;-CH (OH)-CH,O0H, -
CH,-CH (OH) -CH;NH,, —CH;-CH(OH)-CHzHet’, -[C(R%);l.,-Ar’,
-[C(R*)a]l,-Het’, -[C(R*)zlp- cicloalquilo, -[C(R*)zln-
COOA o ~[C(R*);]1N(RY)a,

es H oA,

es N, CR’ o un &tomo de carbono hibridado en sp?,

es, junto con W, un anillo carbociclico o hetercci-
clico saturado de 3 a 7 miembros que tiene de 0 a 3
Gtomop de N, de 0 a 2 &tomos de O y/o de 0 a 2 &tomos

de 8,
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el cual puede contener un doble enlace,

D

es un anillo carbociclico o heterociclico monociclico
0 biciclico aromético que tiene de 0 a 4 &tomos de N,
0 v/o S que est&i insustituldo o momosustituido o po-
lisustituido con Hal, A, OR?, N(R®);, NO;, CN, COOR’ o
CON (R?) 3,

es  -[C(R')a)a~, -[C(R"3INR'-,  -[C(R')31.0-, -
[C(R*)a]lnS- 0 -[C(R*)=C(R*)].-,

e8 —[C(R*)2].CONR® [C(R*)3]n~, -[C(R')a]1NR'COIC(R)3]n-, -
[C(R*) 2] NR® [C(R*) 3] 5, ~[C{RY)a]0[C(R')a1am, -
[C(R*)2]aCO[C(R*) 3] a= © =[C(R*)2]1ACOOLC(R*) ],

eB8 alquileno, cicloalquileno, Het-diflo o Ar-diilo,
es un anillo carbociclico o heterociclico monociclico
o biciclico, saturado o inmsaturado que tiene de 0 a 4
ftomos de N, O y/o 8 que estd monosustituido o disus-
tituido con =0, =S, =NR’, =N-CN, =N-NO), =NOR?,
=NCOR?, =NCOOR? o =NOCOR? y ademis puede estar mono-
sustituido, disustituido o trisustituido con R}, Hal,
A, - [C(R*) 2] n-Ar, -{c(RrR') ;] —Het, - {C(RY) 310~
cicloalquilo, OR?, N(R%a2, NO;, CN, COOR?, CON(RY),,
NR'COA, NR'CON(R’),, NR'SO;A, COR?, SO;NR® y/o S(0)sA,
es alquilo lineal o ramificado que tiene 1-10 &tomos
de carbono, en el cual uno o dos grupos CH; pueden
estar reemplazados por &tomos de O o 8 y/o por grupos

-CH=CH- y/o ademfis, 1-7 &tomos de H pueden estar re-
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Het'’

A

emplazados por F,

es fenilo, naftilo o bifenilo, cada uno de los cuales
eatif insuatituido o monosustituido, disustituido o
trisustituido con Hal, A, OR’, N(R%)a, NO,, CN, COOR?,
CON(R');, NRCOA, NR'CON(R’),, NR'SO;A, COR’, SON(R%),,
3(0}sA, -{C(R')2],-COOR' u -O[C(R'}a]o~COOR?,

es fenilo, naftilo o bifenilo, cada uno de los cuales
estf insustituido o monosustituido, disustituido o
trisustituido con Hal, A, OR*, N(R');, NO;, CN, COOR®,
CON(R')2, NR'COA, NR'CON(R');, NR'SO,A, COR', SON(R%),,
S(0)sA, -[C(R*)3]1,-COOR* u -O[C(R*);]1,-COOR*,

es un anillo heterociclico monociclico o biciclico,
saturado, insaturado o aromético que tiene de 1 a 4
dtomoe de N, O y/o 8 que puede estar insustituido o
monosustituido, disustituido o trisustituido con Hal,
A, - [C(R*) 3] 5-Ar, =[C(R") 2] n-Het’, -[C(R*)])n-
cicloalquilo, OR?, N(R?);, NRCON(R'),, NO;, CN, -
[C(R*)2]n~COOR', -[C(R')a]n-CON(R')2, NRCOA, NR’SO:A,
COR?, SO,NR?, 8(0O)mA y/u oxigeno del carbonilo,

ed un anillo heterociclico monociclico o biciclica,
saturado, insaturado o aromético que tiene de 1 a 4
Gtomos de N, O y/o § que puede estar insustituido o
monosuatituido o disustituido con el oxigeno del car-
bonilo, =8, =N(R');, Hal, A, OR', N(R%'),, NO,, CN, CO-

OR', CON(R')z, NR'COA, NR'CON(R%);, NR'SO;A, COR‘, SO,NR*
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7231

y/o S(O)pA,
Hal eg F, C1, Br o I,
n es 0, 1 o 2,
o es 1, 2 o 3,
y sus derivados, solvatos, sales y estereolsSmeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones.
2. Compuestos de acuerdo con la reivindicaclidn 1, en
donde
D es un anillo carbociclico o heterociclico monociclico o
biciclico, aromitico que tiene de 0 a 4 &tomos de N, O
y/o 8 que estd insustituido o monosustituido o disusti-
tuido con Hal,
Y sus dexrivados, solvatos, sales y estereoisfmeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones.
3. Compuestos de acuerdo con la reivindicacién 1 o 2,
en donde
D es fenilo, piridilo, tienilo, furilo o imidazolilo, ca-
da uno de los cuales esté'monosustituido o disustituido
con Hal,
Y sus derivados, solvatos, sales y estereoisSmeros de utili-
dad farmacéutica, incluyendo sBus mezclas en todas las pro-
porciones.

4. Compuestos de acuerdo con una o varias de la reivin-
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dicaciones 1-3, en donde
R* y R? son cada uno, de modo independiente entre si, H, .
=0, COOR?, OH, OA, NHj, alquilo que tiene 1, 2, 3,
4, 5 o 6 &tomos de carbono, N3, etinilo, vinilo,
aliloxi, NHCOA, NHSO.A, OCH;COOA u OCH,COCH,
Y sus derivados, solvatos, sales y estereocisSmeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones. .
5. Compuestos de acuerdo con una o varias de la relvin-
dicaciones 1-4, en donde
G es (CHz),, (CHz)sNH-, -CH=CH- 0 —CHm=CH-CH=CH-,
y sus derivados, solvatos, sales y estereclsémeros de utili-
dad farmac&utica, incluyendo sus mezclas en todas las pro-
porciones.
6. Compuestos de acuerdo con una o varias de la reivin-
dicaciones 1-5, en donde
X  es -[C(R')3].CONR’[C(RY);],-,
y sus derivados, solvatos, sales y estereoisémeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porclones.
7. Compuestos de acuerdo con una o varlas de la reivin-
dicaciones 1-6, en donde
X es -CONH- o -CON{CH,COOA) -,
y sus derivados, solvatos, sales y eatereoisfmeros de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-
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porciones.
8. COmpueétos de acuerdo con una o varias de las rei-
vindicaciones 1-7, en donde
Y es cicloalquileno, Het-diilo o Ar-diflo,
y sue derivados, solvatos, salep y estereoisémeros de utili-
dad farmacéutica, incluyendo sus mezclae en todas las pro-
porciones, .
9. Compuestos de acuerdo con las reivindicaciones 1-8,
en donde
Y es piridindiflo, piperidindiilo, ciclohexileno o feni-
lenoc que esti insustituido o monosustituido o disusti-
tuido con A, OA, Cl, F, COOCH;, COOH, fenoxl o amino-
carbonilo,
y sus derivados, solvatos, pales y estereoisSmeros de utili-~
dad farmac&utica, incluyendo sus mezclas en todas las pro-
porcicnes.
10. Compuestos de acuerdo con una o varias de la rei-
vindicacicnes 1-9, en donde
T es un anlllo heterociclico monociclico, saturado o in-
saturado que tiene 1 o 2 dtomos de N y/u O que estd mo-
nosustituido o disustituido con =0, =8 o =NH y que pue-
de estar monosustituido o dipustituido con Hal, A y/u
OA,
y sus derivados, solvatos, sales y estereoisfbmeros de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-

vea
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porciones.
11. Compuestos de acuerdo con una o varias de la rei-
vindicaciones 1-10, en donde
T es piperidin-l1-ilo, pirrolidin-1-ilo, piridin-1-ilo,
morfolin-4-ilo, piperazin-l-ilo, 1,3-oxazolidin-3~-ilo,
plridazin-2-ilo, piragin-1-ilo, azepan-1-ilo, 2-
azabiciclo[2.2.2] octan-2-ilo, imidazolidinilo, tiazoli-
lo o 1,4-~oxazepanilo, cada uno de los cuales est§ mono-
sustituido o disustituido con =0 o =NH y donde los ra-
dicales también pueden estar monosustituldos o disusti-
tuidos con Hal, A y/u OA,
y sus derivados, solvatos, sales y estereoisémeros de utilli-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones.
12. Compuestos de acuerdo con una o varias de la rei-
vindicaciones 1-11, en donde
Ar e8 fenilo que esatf insustituido o monosustituido o di-
sustituido con Hal, A, OA, SO,A, COOR?®, SO,NH;, CN,
COOA, COOH o fenoxi,
y sus derivados, soclvatos, sales y estereoisfmeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones.
13. Compuestos de acuerdo con una o varias de la rei-
vindicaciones 1-12, en donde

D es un anillo carbociclico o heterociclico monoci-
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R! y R?

EHNQ

clico o biciclico aromitico que tiene de 0 a 4
ftomos de M, O y/o 8 que estd insustituido o mono-
sustituido o disustituido con Hal,

son cada uno, de modo independiente entre si, H,
=0, COOR?, OH, OA, NH;, alquilo que tiene 1, 2, 3,
4, 5 o 6 &tomos de carbono, N,, etinilo, vinilo,
aliloxi, NHCOA, NHSOA, OCH;COOA u OCH,COOH,

son juntoa, de modo alternmativo, un anillo carbo-
ciclico de 3 a 6§ miembros eapirocfclicamente uni-
do,

es H, A, fenilo, bencilo o [C(R*)}1]1,COOA,

es H o A,

es N, CR? o un &tomo de carbono hibridado en sp?,
es, junto con W, un anillo carbociclico o hetero-
ciclico saturado de 3 a 7 miembros que tiene de 0
a 3 tomoa de N, de 0 a 2 &tomos de O y/o de 0 a 2
dtomos de S,

el cual puede contener un doble enlace,

es (CHj)n, (CH;) NH-, -CH«CH- o -CH=CH-CHaCH-,

es -[C(R'),].CONR®[C(R*)3]a-,

es cicloalquileno, Het-diifilo o Ar-diilo,

esa fenilo que estd insustituido o monosustituido o
disustituido con Hal, A, OA, S0;A, COOR?, SO.NH,,
CN, COOA, COOH o fenoxi,

es un anillo heterociclico monocfclico, saturado o



10

15

20

25

150

insaturado que tiene 1 o 2 &tomos de N y/u O que
esti monosustituido o disustituido con =0, =8 o
=NH y que puede estar monosustituido o disustitui-
do con Hal, A y/u OA,
A es alquilo lineal o ramificado que tiene 1-10 &to-
mos de carbono y en donde 1-7 &tomos de H pueden
estar reemplazados por F,
Hal es F, Cl, Br o I,
n es 0, 1 o 2,
y sua derivados, solvatos, sales y estereoisSmeros de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones.
14. Compuestos de acuerdo con una o varias de la rei-
vindicacioneas 1-13, en donde
D e fenilo, piridilo, tienilo, furilo o imidazeolilo,
cada uno de los cuales esti monosustituido o disusti-
tuido con Hal,
R' y R? son cada uno, de modo independiente entre si, H,
=0, COOR?, OH, OA, NH), alquilo que tieme 1, 2, 3, 4,
5 o 6 tomos de carbono, N, etinilo, wvinilo, ali-
loxi, NHCOA, NHSO;A, OCH,COOA u OCH;COOH,
R' v R? son juntos, de modo alternmativo, un anillo carbo-
ciclico de 3 a 6 miembros espirocficlicamente unido,
R? es H, A o CH;COOA,

RY es H o A,
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es N, CR? o un &tomo de carbono hibridado en sp?,

es, junto con W, un anillo carbociclico o heteroci-
clico saturado de 3 a 7 miembros que tiene de 0 a 3
Stomos de N, de 0 a 2 &tomos de O y/o de 0 a 2 &tomos

de 8,

el cual puede contener un doble enlace,

G
X

Hal

es (CHi)n, (CH3) NH~, -CH=CH- o ~CH=CH-CH=CH-,

es -CONH- o -CON(CH;COOA) -,

es piridindiflo, piperidindiflo, ciclohexileno o fe-
nileno que estf insustituido o monosustituido o di-
sustituido con A, OA, Cl, F, COOCH,, COOH, fenoxi o
aminocarbonilo,

es piperidin-1-ilo, pirrolidin-1-ilo, piridin-l-ilo,
morfolin-4-ilo, piperazin-i-ilo, 1,3-oxazolidin-3-
ilo, piridazin-2-ilo, pirazin-1-lilo, azepan-l1l-ilo, 2-
azabiciclo[2.2.2]octan-2~1lo, imidazolidinilo, tiazo-
lilo o 1,4-oxazepanilo, cada uno de loa cuales esté
monosustituido o disustituido con =0 o =NH y donde
los radicales también pueden estar monosustituidos o
disustituldos con Hal, A y/u OA,

es algquilo lineal o ramificadoc que tiene 1-10 &tomos
de carbono y en donde 1-7 &tomos de H pueden estar
reemplazados por P,

es ¥, Cl, Br o I,

es 0, 1 o 2,

%
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y sus derivados, solvatos, sales y estereolsémeros de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-

porciones.

15.

Compuestos de acuerdo con una o varias de la rei-

vindicaciones 1-14, en donde

D

Rl

es fenilo, piridilo o tienilo, cada uno de los cuales
esti monosustituido o disuastituido con Hal,
es H, =0, COOR), OH, OA, NH;, alquilo que tiene 1, 2,
3, 4, 5 o 6 &tomos de carbono, N3, etinilo, wvinilo,
aliloxi, -OCOR', NHCOA o NHSOA,
es H, =0, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 0
6 &tomoe de carbono,

son juntoa, de modo alternativo, un anillo carbo-
ciclico de 3 a 6 miembros espirociclicamente unido,
es HoA,

es H o A,

es pirrolidin-l,2-diflo, piperidin-1,2-diilo, oxazo-
lidin-3,4- o -3,5-diflo, tiazolidin-3,4-diflo, 2,5-
dihidro-1H-pirrol-1,5-diflo, 1,3-dioxolan-4,5-diflo,
l,3-oxazinan-3,4-diflo, piperazin-1,4-diflo, tetrahi-
drofuran-3,4-diflo o azetidin-1,2-diflo,

ea (CHz)n © (CHa)NH-,

es CONH,

es8 1,3- o 1,4-fenileno que estd insustituide o mono-
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gustituido o disustituido con metilo, trifluorometi-
lo, etilo, propilo, Cl o F,

es piperidin-i-ilo, pirrolidin-i-ilo, 1H-piridin-1-
ilo, morfolin-4-ilo, piperazin-l-ilo, 1,3-oxazolidin-
3-ilo, 2H-piridazin-2-ilo, pirazin-l-ile, azepan-1-
ilo o 2-azabiciclo[2.2.2]octan-2-ilo, cada uno de los
cuales esti monosustituido o disustituido con el oxi-
geno del carbonilo,

es alquilo lineal o ramificado que tiene 1-10 &tomos
de carbono y en donde 1-7 &tomos de H pueden estar
reemplazados por F,

es F, Cl, Br o I,

es 0, 1 o 2;

y sus derivados, solvatos, sales y estereoisSmeros de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-

porciones.

16. Compuestos de acuerdo con una o varias de la rei-

vindicaciones 1-15, en dcnde

D

Rl

es fenilo, piridilo o tienilo, cada uno de los cuales
estd monosustituido o disustituido con Hal,

es H, =0, COOR®, OH, OR, NH;, alquilo que tiene 1, 2,
3, 4, 5 o 6 &tomos de carbono, N,, etinilo, vinilo,
aliloxi, -OCOR®, NHCOA o NHSOA,

es H, =0, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 o
6 &tomos de carbono,

2O
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R' y R? son juntos, de modo alternativo, un anillo carbo-
ciclico de 3 a 6 miembros esplrociclicamente unido,
R3 es H o A,
RY es H oA,
D
(W es pirrolidin-1,2-difleo, piperidin-1,2-diilo, oxazo-
lidin-3,4- o -3,5-diflo, tiazolidin-3,4-diflo, 2,5-
dihidro-1H-pirrol-1,5-difilo, 1,3-dioxolan-4,5-diflo,
1,3-oxazinan-3,4-diflo, piperazin-l,4-diflo, tetrahi-

drofuran-3,4-diilc o azetidin-1,2-diflo,

G es (CHz)p o (CH,).NH-,
X es CONH,
Y es 1,3- o 1,4-fenileno que estd insustituido o mono-

sustituido o disustituido con metilo, trifluorometi-
lo, etilo, propilo, Cl o P,

T es morfolin-4-ilo que est& monosustituido o disusti-
tuido con el oxigeno del carbonilo,

A es alquilo lineal o ramificado que tiene 1-10 &Atomos
de carbono y en donde 1-7 &tomos de H pueden estar
reemplazados por F,

Hal es F, Cl, Br o I,

n es 0, 1 o 2;

y sus derivados, solvatos, sales y estereoisémeros de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-

porciones.
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17. Compueatos de acuerdo con una o varias de la rei-
vindicacionea 1-16, en donde

X  es -[C(R*)3],CONR®[C(R)3]a~ © —[C(R*)2]15CO [C(R*}a]a-,

y sus derivados, solvatos, sales y esterecisbmeros de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-

porciones.
18. Compuestos de acuerdo con una o varias de la rei-
vindicaciones 1-17, en donde

X es CONH o COCHa,

y sua derivados, solvatos, sales y estereoisSmeros de utili-

dad farmacéutica, incluyendo sus mezc¢las en todas las pro-

porciones.
19. Compuestos de acuerdo con una o varias de la rei-
vindicaciones 1-18, en donde

D es fenilo, piridilo o tienilo, cada uno de los cuales
esti monosustituido o disustituido con Hal,

R es H, =0, COOR', OH, OA, NH;, algquilo que tiene 1, 2,
3, 4, 5 o 6 &tomos de carbono, N;, etinilo, vinilo,
aliloxi, -OCOR?, NHCOA o'NHSOA,

R? es H, =0, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 ©
6 atomoa de carbono,

R'y R? son juntos, de modo alternativo, un anillo carbo-
ciclico de 3 a 6 miembros espirociclicamente unido,

rR? es H o A,

R* es H o A,

wHy

R

MR

L]



10

15

20

.

Hal

n

156 @u&

es pirrolidin-l,2-diflo, piperidin-1,2-diflo, oxazo-
1idin-3,4- o -3,5-diflo, tiazolidin-3,4-diflo, 2,5-
dihidro-1H-pirrol-1,5-difilo, 1,3-dioxolan-4,5-diilo,
1,3-oxazinan-3,4-diflo, piperazin-1,4-diflo, tetrahi-
drofuran-3,4-diflo o azetidin-1,2-diilo,

esa (CHz), © (CHz)NH-,

es CONH o COCHj,

es 1,3- o 1,4-fenileno que estd insustituido o mono-
sustituido o disustituido con metilo, trifluorometi-
lo, etilo, propilo, Cl o F,

es morfolin-4-ilo que estd monosustituido o disusti-
tuido con el oxigeno del carbonilo,

es alquilo lineal o ramificado que tiene 1-10 &tomos
de carbono y en donde 1-7 &tomos de H pueden estar
reemplazados por F,

es F, C1, Br o I,

ea 0, 1 o 2,

Y sus derivados, solvatos, sales y estereoisSmeros de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-

porciones.

20.

Compueatos de acuerdo con una o varias de la rei-

vindicaciones 1-19, en donde

D

es fenilo, piridilo o tienilo, cada unc de los cuales

esti monosustituido o disustituido con Hal,
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es H, =0, COOR’, OH, OA, NH;, alquiloc que tiene 1, 2,
3, 4, 5 o 6 &tomos de carbono, Ny, etinilo, vinilo,
aliloxi, -OCOR’, NHCOA, NHSO;A, H-C=C-CH;-, CH,-CmC-
CH;-O-, -0-CH,-CH (OH)-CH;0H, -O-CH;-CH(OH)-CHzNHa u ~O-
CH;~CH (OH) —CHzHet ',
es H, =0, OH, OA 0 alquilo que tiene 1, 2, 3, 4, 5 0
6 dtomos de carbono,

son juntos, de modo alternativo, un anillo carbo-
ciclico de 3 a § miembros espirociclicamente unido,
es H o A,

es H oA,

es pirrolidin-1,2-diflo, piperidin-1,2-diflo, oxazo-
lidin-3,4- o -3,5-diilo, tiazolidin-3,4-diflo, 2,5-
dihidro-1H-pirrol-1l,5-difle, 1,3-dioxolan-4,5-diilo,
1,3-oxazinan-3,4-diflo, piperazin-1,4-diflo, tetrahi-
drofuran-3,4-diflc o azetidin-1,2-diilo,

es (CHj)n o (CH;) NH-,

es CONH c COCH,,

es 1,3- o 1,4-fenileno que esté insustituido o mono-
sustituido o disustituido con metilo, triflucrometi-
lo, etilo, propilo, Cl o F,

es morfolin-4-ilo que esti monosustituido o disusti-
tuido con el oxigeno del carbonilo,

es un anillo heterociclico saturado de 3-6 miembros
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que tiene de 1 a 3 &tomos de N y/u O, que puede estar
insustituido o monosustituido o disustituido con el
oxigeno del carbonilo, Hal, A, OH, NH;, NO;, CN, COOA
© CONHa,

A es alqguilo lineal o ramificado gue tiene 1-10 &tomos
de carbono y en donde 1-7 &tomos de H pueden estar
reemplazados por F,

Hal es F, Cl, Br o I,

n es 0, 1 o 2,

y suBe derivados, solvatos, sales y estereocisdmeroca de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-

porciones.
21. Compuestos de acuerdo con una o varias de la rei-
vindicaciocnes 1-20, en donde

D es fenilo, piridilo o tienilo, cada uno de los cuales
esti monocsustituido o disustituido con Hal,

R ee etinilo, vinilo, aliloxi, CHy-CsC-CH,-O-, -0-CHp~
CH(OH) -CH0H, =-0-CH;-CH(OH)-CHsNH2 wu -0-CH;—CH(OH) -
CHyHet ' ,

rR? es H u OH,

R' y R* son juntos, de modo alternativo, un anillo carbo-
ciclico de 3 a 6 miembroe espirociclicamente unido,

R® es H oA,

R* es HoA,

46
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es pirrolidin-1,2-diflo, piperidin-1,2-diflo, oxazo-
lidin-3,4- o -3,5-diflo, tiazolidin-3,4-diilo, 2,5—
dihidro-1H-pirrol-1,5-diflo, 1,3-dioxolan-4,5~diflo,
1,3-oxazinan-3,4-diilo, piperazin-1,4-diflo, tetrahi-
drofuran-3,4-diflo o azetidin-1l,2-diflo,

es (CHz)y, o (CHy),NH-,

es CONH, CO, COO o COCH;,

es 1,3- o 1,4-fenileno que estd insusti£uido © mono-
sustituldo o disustituido con metilo, trifluorometi-
lo, etilo, propilo, Cl o F,

es piperidin-l-ileo, pirrolidin-1-ilo, 1H-piridin-1-
ilo, morfolin-4-ilo, piperazin-l1-ilo, 1,3-oxazolidin-
3-1lo, 2H-piridazin-2-ilo, pirazin-l-ilo, azepan-1-
ilo o z—azabiciclolz.z.2]octan-2-ilo,-cada unc de los
cuales esti monosustituldo o disustituido con el oxi-
geno del carbonilo u OA,

es un anillo heterociclico saturado de 3-6 miembros
que tiene de 1 a 3 &tomos de N y/u O que puede estar
insustituido o monosustituide o disusetituido con el
oxigeno del carbonilo, Hal, A, OH, NH;, NO;, CN, COOA
© CONH;,

es alquilo lineal o ramificado que tiene 1-10 &tomos
de carbono y en donde 1-7 &tomos de H pueden estar

reemplazados por F,
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F, Cl, Br o I,

0, 1 o0 2,

y sus derivados, solvatos, sales y estereocisdSmeros de utili-

dad farmacéutica, incluyendo sus mezclas en todas las pro-

porciones.

22. Compuestos de acuerdo con una o varias de la rei-

vindicaciones 1-21, en donde

D

es fenilo, piridilo, tienilo, furilo o imidazoli-
lo, cada uno de los cuales est& monosustituido o
disustituido con Hal,

es H, =0, COOR’, OH, OA, NH;, alquilo que tiene 1,
2, 3, 4, 5 o 6 &tomos de carbono, N;, etinilo, vi-
nilo, aliloxi, NHCOA, NHSO,A, OCH,COOA u OCH;COCH,
es H, =0, OH, OA o alquiloc que tiene 1, 2, 3, 4, 5
o 6 ftomos de carbono,

son juntos, de modo alternativo, un anillo carbo-
ciclico de 3 a 6 miembros eapirociclicamente uni-
do,

es H o A,

ea H o A,

es pirrolidin-1,2-diflo, piperidin-1,2-diilo, oxa-
zolidin-3,4- o -~3,5-diilo, tilazolidin-3,4-diflo,
2,5-dihidro-1H-pirrol-1,5-difilo, 1,3-dioxolan-4,5-

diilo, 1,3-oxazinan-3,4-diilo, piperazin-1,4-
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diflo, tetrahidrofuran-3,4-difilo o azetlidin-1,2-

diflo,
G es (CH3),, (CHz),NH-, —CH=CH- o -CH=CH-CH=CH-,
X es CONH, COCHz; o -CON{CH;COOA)-,
Y es piridindiilo, piperidindiilo, ciclohexileno o

fenileno que esti insustituido o monosustituido o
dispustituido con A, OA, Cl, F, COOCH,, COOH, fe-
noxi o aminocarbonilo,

T es morfolin-4-i1lo que estd monosustituido o disus-
tituido con el oxigeno del carbonilo,

A es alquilo lineal o ramificado que tiene 1-10 &to-
mos de carbono y en donde 1-7 &tomos de H pueden
estar reemplazados por F,

Hal es F, C1, Br o I,

n ea 0, 1 o 2,

y sus derivados, solvatos, sales y estereocisfmeros de utili-

dad farmacéutica, incluyendo Bus mezclas en todas las pro-

porciones.

23. Compuestos de acuerdo con la reivindicacién 1, se-
leccionados del grupo integrado por
N-1-[(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
(R) -pirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [3-metil-4- (3-oxomorfolin-4-

11) fenil] }-(R)-pirrolidin-1, 2-dicarboxamida,

N-1-[{4-clorofenil)]-N’-2-{[3-fluoro-4- (3-oxomorfolin-4-
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il) fenil] }-(R) -pirrolidin~1,2-dicarboxamida,
N-1-[{4-clorofenil)]-N’-2~{ [2-fluoro-4-(3-oxomorfolin-4-
11)fenil) }-(R) -pirrolidin~1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2~{[3-trifluorometil-4-(3-
oxomorfolin-4-il) fenil] }- (R) -pirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)}]-N’-2~-{ [3-metil-4-(3-oxomorfolin-4-
il)fenil] }-(R) -piperidin-1,2-dicarboxamida,
N-1-{(4-clorofenil)]-N’-2-{[4- (2-ox0-2H-piridin-1-

i1) fenil] }- (R} -pirrolidin-~1,2-dicarboxamida,
N-1-{(4-clorofenil)]-N’-2-{ [4-(2-Ox0-2H-pirazin-1-
il)fenill] }-(R)-pirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N’'-2~{ [4- (3-oxomorfolin-4-il)fenil] }-
iR)-2,5-dihidropirrol—1,2—dicarboxamida,

N-[4~ (3-oxomorfolin-4-il) fenil] - (R)-1-(5-clorotiofen-2-
carbonil)pirrelidin-2-carboxamida,

N-[3-metil-4- (3-oxomorfolin-4-il) fenil] - (R) -1-(5-
clorotiofen-2-carbonil)pirrolidin-2~carboxamida,
N-3-[(4-clorofenil)] -N’-4-{ [4- (3-oxomorfolin-4-11) fenil] }-
(R) ~oxazolidin-3,4-dicarboxamida,
N-3-[(4-clorofenil)]-N’'-4-{[3-metil~4- (3-oxomorfolin-4-
il) fenil] }-(R) ~oxazolidin-3,4-dicarboxamida,

N-3- [ (4-clorofenil)]-N’-4-{ [4- (3-oxomorfolin-4-il) fenil) }-
(4R, 58) -5-metiloxazolidin-3,4-dicarboxamida,

N-3-[ (4-clorofenil)-N’-4-{ [3-metil-4-(3-oxomorfolin-4-

il) fenil] }-(4R,55) -5-metiloxazolidin-3, 4-dicarboxamida,
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N-3-[(4-clorofenil)]-N’-4-{[4~-(2~0x0-2H-piridin-1~
il)fenil] }-(R) -oxazolidin-3, 4-dicarbaxamida,
N-3-[{4-clorofenil))-N’-4-{ [4- (2~0x0-2H-piridin-1-
il)fenil] }~ (4R, 58) -5-metiloxazolidin-3, 4-dicarboxamida,
N-3-[{4-clorofenil) ] -N’'-4~{[3-fluoro-4-(3-oxomorfolin-4-
il)}fenil] }- (4R, 58) ~5-metiloxazolidin-3, 4-dicarboxamida,
N-3-[(4-clorofenil) ] -N’-4-{ [3-cloro-4~- (3-oxomorfolin—-4-
il)fenill}-(4R,SS)—S-metiloxazolidin-a,4—dicarboxamida,
N-3-[(4-clorofenil)]-N’-4-{[3-metil-4-{3-oxomorfolin-4-il) -
fenil) }- (4R, 5R) -5-metiloxazolidin-3, 4-dicarboxamida,
N-3-{{4-clorofenil)]-N’-4-{ [4-(2-ox0-2H-pirazin-1-
i1)fenil] }~ (4R, 58) -5-metiloxazolidin-3,4-dicarboxamida,
N-3-[(4-clorofenil)] -N’-4-{ [4-(2-ox0-2H~-pirazin-1-

11) fenil] }-(R) -oxazolidin-3, 4-dicarboxamida,

N-3-[ (4-clorofenil) ] -N’-4-{ [3-cloro-4- (2-oxo-2H-piridin-1-
il) fenil] }~(R) -oxazolidin-3,4-dicarboxamida,
N-3-[(4-clorofenil)]-N’-4-{[4-(3-oxomoxrfolin-4-il)fenil] }-
(S)-tiazolidin-3,4-dicarboxamida,
N-3-[(4-clorofenil)]-N’-4-{ [4- (3-oxomorfolin-4-il) fenil] }~
(8) -1, 1-dioxo-1A°-tiazolidin-3,4-dicarboxamida,
N-3-[({4-clorofenil)] -N’-4-{ [3-metil-4- {3-oxomorfolin-4-
11) fenil] }-(S)-tiazolidin-3, 4-dicarboxamida,
N-3-[(4-clorofenil)]-N’~4-{[3-metil-4- (3-oxomorfolin-4-il)-
fenil] }-(8)-1,1-dioxo-1AS-tiazolidin-3,4-dicarboxamida,

N-3-[(4-clorofenil)]-N‘~-4-{ [4- (2-ox0~2H-piridin-1-1i1) -
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fenil) }- (R)-tlazolidin-3,4-dicarboxamida,

N-[4- (3-oxomorfolin-4-1l1) fenil] -3-(5-clorotiofen-2-
carbonil)oxazolidin-5-carboxamida,
N-[3-metil-4-(3-oxomorfolin-4-il) fenil] ~3-(5~clorotiofen-2-
carbonil)oxazolidin-S-carboxamida,

N-[4- (2-0x0-2H-piridin-1-il1) fenil] -3-(5-clorotiofen-2-
carbonil)oxazolidin-5-carboxamida,
N-1-[(5-cloropiridin-2-il)]-N’'-2-{[4~({2-0x0-2H-piridin-1-
il)fenil] }- (2R, 4R} -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(5-cloropiridin-2-11}]-N’'-2-{[4- (3-oxomorfolin-4-

il) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[({5-cloropiridin-2~11)]-N’-2-{ [4- (2-Oox0-2H-pirazin-1-
il) fenill }- (2R, 4R) -4-hidraxipirrolidin-1, 2-dicarboxamida,
N-1-[{5-cloropiridin-2-il))-N’-2-{[3-fluoro-4- (2-oxo-2H-pi-
ridin—l—il)fenil]}-(2R,4R)-;-hidroxipirrolidin—l,2—
dicarboxamida,
N-1-[(5-cloropiridin-2-11)]-N’-2-{ [4- (2-ox0-2H-piridin~1-
il)fenil] }-(R) -4,4-dimetoxipirrolidin-1, 2-dicarboxamida,
N-1-[({5-cloropiridin-2-11)]-N'-2-{ [4- (3-oxomorfolin-4-

11) fenil] }- (R} -4,4-dimetoxipirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N‘-2-{ [4- (2-oxo-2H-piridin-1-

11) fenil] }-(R) -4, 4-dimetoxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)] -N’-2-{ [4~ (3-oxomorfolin-4-11)fenil] }-
(2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,

N-1-[(4-clorofenil})-N’-2-{[3-metil-4~(3-oxomorfolin-4-
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il) fenil] }- (2R, 4R) —4-hidroxipirrolidin-1, 2~dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4-{2-oxo-2H-piridin-1-il) fe-
nil] }- (21R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida,
N-1-{ (4-clorofenil)] -N‘-2-{ [2-fluoro-4-(3-oxomorfolin-4-il) -
fenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[{4-clorofenil)]-N’-2-{ [4- (2-oxopirazin-1-il) fenil] }-
(2R, 4R) ~4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2—-{ [3-fluoro—4- (2-oxo-2H-piridin-1-
11) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[{4-clorofenil)]-N’-2-{ [3-fluoro-4-(3-oxomorfolin-4-
i1) fenil] }- (2R, 3R) -3~-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)] -N’~2-{ [3-fluoro-4- (3-oxomorfolin-4-
il) fenil] }- (2R, 38) -3-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
(2R, 48) -4-hidroxipirrolidin-~1, 2-dicarboxamida,
N-1-[({4-clorofenil) ] -N’-2-{[4-(3-oxomorfolin-4-il) fenil] }-
(25,4R) -4-hidroxipirrolidin-~1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’'-2-{ [4- (3—oxomorfolin-4-il) fenil] }-
3,4-dihidroxipirrolidin-1, 2-dicarboxamida,
N-1-[{4-clorofenil)]-N‘-2-{ [4-(3-oxomorfolin-4-1i1) fenil] }-
{2R,48)-4-azidopirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N‘-2-{ [4- (3-oxomorfolin-4-11) fenil] }-
(2R, 48) -4-aminopirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N'-2-{ [4~ (3-oxomorfolin-4-il) fenil] }-

(2R,4R) -4-azidopirrolidin-1, 2-dicarboxamida,

#
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N-1-[ (4-clorofenil)]-N’-2-{ [4-(3-oxomorfolin-4-il) fenil] }-
(2R, 4R) ~4-aminopirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N‘-2-{[4~(3-oxomorfolin-4-il) fenil] }-
(2R, 48) -4-acetaminopirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-i1) fenil] }-
{2R, 4R} ~4-acetaminopirrolidin-1,2-dicarboxamida,
N-1~-[(4-clorofenil)]-N’'-2~{ [4- (3-oxomorfolin-4-1il) fenil] }-
(2R, 48) -4-metilsulfonilaminopirrolidin-1, 2-dicarboxamida,
N-i-[(4-clorofenil)]-N’'-2-{{4-(3-oxomorfolin-4-11)fenil] }-
{2R, 4R) -4-metilsulfonilaminopirrolidin-1, 2-dicarboxamida,
N—l-[(4-clorofen11)]—N'-2-{[4—(3-oxomorfolin—4-il)fenil]}—
{2R, 4R) -4-metoxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4-{3-oxomorfolin-4-il)fenil]}-
(2R, 4R) -4-etoxipirrolidin-1,2-dicarboxamida,
N~-1-[(4-clorofenil))-N’'-2-{ [4-(3-oxomorfolin-4-1il)fenil] }-
(2R, 4R) -4-propoxipirrolidin-1, 2-dicarboxamida,
N-1-{(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4-aliloxipirrolidin-1, 2-dicarboxamida,

iscbutirato de (3R,5R)-1-(4-clorofenilcarbamoil)-5-[4-(3-
oxomorfolin-4-~il) fenilcarbamoil]lpirrolidin-3-ilo,

propionato de (3R,5R)-1-{4-clorofenilcarbamoil)~5-[4-({3-oxo-
morfolin-4-il1) fenilcarbamoil]l pirrolidin-3-ilo,

acetato de (3R,S5R)-1-(4-clorofenilcarbamoil)-5-[4-{3-ox0-
morfolin-4-il) fenilcarbamoil]pirrolidin-3-ilo,

N-4-[(4-clorofenil)]-N’-5-{ [4- (3-oxomorfolin-4-11) fenil] }-

e - e o
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1,3-dioxolan-4,5-dicarboxamida,

N-4- [ (4-clorofenil)]-N’-5-{ [3-met1l-4- (3-oxomorfolin-4-
il)fenil] }-1, 3-dioxolan-4,5-dicarboxamida,

N-4-[ (4-clorofenil)]-N’-5-( [4- (2-0ox0-2H-piridin-1-
il)fenil] }-1,3-dioxolan-4,5-dicarboxamida,
N-4-[(4-clorofenil)]-N’-5-{[4- (3-oxomorfolin-4-11)fenil] }-
1,3-dioxolan-2,2-dimetil-4,5-dicarboxamida,
N-4-[(4-clorofenil)] -N’-5-{ [3-metil-4- (3-oxomorfolin-4-
il)fenil] }-1,3-dioxolan-2,2-dimetil~4,5-dicarboxamida,
N-4-[({4-clorofenil) ] -N’-5-{ [4- (2-oxo-1H-piridin-1-il)fe-
nil] }-1,3-dioxolan-2,2-dimetil-4,5-dicarboxamida,
N-1-[4~clorofenil)}-N’-2-{ [4~ (3-oxomorfolin-4-il) fenil] }-1-
BOC-piperazin-1, 2-dicarboxamida,
N-1-[4~clorofenil}]-N'-2-{ [4~ (3-oxomorfolin-4-11)fenil] }-
piperazin-1,2-dicarboxamida,
N-1-[4-clorofenil)]-N’'-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
1l,3-oxazinan-3,4~-dicarboxamida,
N-1-[(4-clorofenil)]) -N’-2-{ [¢- (3-oxomorfolin-4-il) fenil] }-
(2R,45)-4-etinil-4-hidroxipirrolidin-1,2-dicarboxamida,
N-6-[(4-clorofenil)]-N’-7-{ [4- (3-oxomorfolin-4-il) fenil] } -4~
oxa-6—-azaespiro[2.4] heptan-6, 7-dicarboxamida,
N-1-[(6-cloropiridin-3-il)]-N’'-2-{ [4- (2-0ox0-2H-piridin-1-
1l)fenil] }~ (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(6-cloropiridin-3~i1)]-N’'-2-{ [4- (2-ox0-2H-pirazin-1-

il)fenil] }- (2R, 4R)-4-hidroxipirrolidin-1, 2-dicarboxamida,
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N-1-[(4-clorofenil)]-N'-2-{[3-metil-4-(3-oxomorfolin-4-

il) fenil] }-(2R, 48) -4-acetaminopirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il)fenil] }-
(2R, 4S) ~4-butilsulfonilaminopirrolidin-1,2-dicarboxamida,
N-1-[ (4-clorofenil)]-N‘'-2-{ [4- (3-oxomorfolin-4-1i1) fenil] }-
(R} -4-oxopirrolidin-1,2-dicarboxamida,
N-1~-[(4-clorofenil)}-N‘-2-{ [3-metil-4- (3-oxomorfolin-4-

il) fenil] }- (2R, 48) -4-aminopirrolidin-1,2-dicarboxamida,
N-1-{(4-clorofenil)]-N'-2-{[3-metil-4-(3-oxomorfolin-4-
11)fenil] }-(S)-pirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [2-fluoro-4- (3-oxomorfolin-4-
il) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-[4-(3-oxomorfolin-4-1il1) fenil] - (2R, 4R) -1-[2- (4~
clorofenil)acetil) -4-hidroxipirrolidin-2-carboxamida,
N-[4-(3~-oxomorfolin-4-1il1) fenil] - (2R, 4R) -1- (4-clorobenzoil) -
4-hidroxipirrolidin-2-carboxamida,
N-1-[(4-clorofenil}]-N’-2-{ [3-metil-4-(3-oxomorfolin-4-
il)fenil] }- (2R, 4R) -4-metoxipirrolidin-1, 2-dicarboxamida,
N-1-[(4~clorofenil)]-N’-2-{[4- (2-ox0o-2H-piridin-1-

il) fenil] }~ (2R, 4R} -4-metoxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [2-fluoro-4- (3-oxomorfolin-4-11) -
fenil] }- (2R, 4R) -4-metoxipirrolidin-1,2~dicarboxamida,
N-1-{[(4-clorofenil)]-N’-2-{[4-{2-ox0~-2H-pirazin-1-
il)fenil] }- (2R, 4R) -4-metoxipirrolidin-1, 2-dicarboxamida,

N-1-[(4-clorofenil}]-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }~-

#5
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(2R, 48) -4- (2-metilpropanoilamino)pirrolidin-1,2-dicarboxa-
mida,

N-[4- {3~oxomorfolin-4-11) fenil] - (2R, 4R) -1~ (1-1H-indol-3-11-
metanoil)-4-hidroxipirrolidin-2-carboxamida,

N-[4- (3~oxomorfolin-4-1l) fenil] - (2R, 4R) -1~ (1-1H-indol~6-il-
metanoil) -4-hidroxipirrolidin-2-carboxamida,
N-1-[(4-clorofenil) ] -N’'-2-{ [3-metil~4- (3-oxomorfolin-4-

11) fenill}- (2R, 4R) -4-etoxipirrelidin-1,2-dicarboxamida,
N-1-[(4-clorofenil) ] -N’-2~{ (4-(2-oxo-1H-piridin-1-

11) fenil] }- (2R, 4R) —4-etoxipirrolidin-1, 2-dicarboxamida,
N-1-[{4-clorofenil)]-N’-2-{[2-fluoro-4- {3-oxomorfolin-4-
11) fenill }- (2R, 4R) —4-etoxipirrolidin-1, 2-dicarboxamida,
N-1-[(4~clorofenil)]-N’-2-{ [4-{2-oxo-1H-piridin-1-

il) fenil] }- (2R, 48) -4-etinil-4-hidroxipirrolidin-1,2-
dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[4-(2-ox0o-2H-pirazin-1-
il)fenil)] }- (2R, 48)-4-etinil-4-hidroxipirrolidin-1,2-
dicarboxamida,

N-1-[(4-clorofenil)]-N’-2-{ [4-(2-oxo-2H-piridin-1-
il)fenill}-4, 4-difluoro-(R) -pirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N'-2-{ [2-fluoro-4- (2-oxo-2H-piridin-1-
il)fenil] }- (2R, 4R) -4-metoxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[2-fluoro-4- (2-oxo-2H-piridin-1-~
il)fenill }-{(R)-pirrolidin-1, 2-dicarboxamida,

N-1-{(4-clorofenil)]-N’-2-{[2-fluoro-4- (2-oxo-2H-piridin-1-
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11)fenil] }-(2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-2-[ (4-clorofenil)]-N'-1-{ [4- (3-oxomorfolin-4-il) fenil] }-
(R} -pirrolidin-1,2-dicarboxamida,

N-2-[ (4~clorofenil) ) ~N’-1-{ [4- (3-oxomorfolin-4-il) fenill }-
{8) -pirrolidin-1,2-dicarboxamida,

N-1-[ (¢-clorofenil)]-N’=-2-{ [4- (2-ox0-3-metoxi-2H~piridin-1-
1l) fenill }-(2R,4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4- (2-ox0-3-metoxl-2H-piridin-1-
11} fenil} }- (R} -pirrolidin-1,2-dicarboxamida,

N- (¢-clorofenil) - (R) -1-{2- [4- (3-oxomorfolin-4~il) fenil] -
acetil}pirrolidin-2-carboxamida,

N- (4-clorofenil) - (S) -1-{2- [4- (3-oxomorfolin-4-il) fenil] ace-
til)pirrolidin-2-carboxamida,

N- (4~clorofenil) - (2R, 4R) ~1-{2~ [4- (3-oxomorfolin-4-il) fe-
nillacetil}-4-metoxipirrolidin-2-carboxamida,
N-(4-clorofenil) - (2R, 48) -1-{2-[4- (3-oxomorfolin—-4-il) fe-
nillacetil}-4-metoxipirrolidin-2-carboxamida,
N-(4-clorofenil) - (28, 4R) -1~-{2-[4- (3-oxomorfolin-4-il) fe-
nillacetil }-4-metoxipirrolidin~2-carboxamida,
N~(4~clorofenil)-(8)-1-{2-[4- (2-oxo-1H-piridin-1-11)fe-
nillacetil}pirrolidin-2-carboxamida,
N-(4-clorofenil)-(8)-1-{2-[4- (2-oxopirrolidin~-1-1il) fe-
nillacetil}pirrolidin-2-carboxamida,
N-(4~clorofenil) - (R) -1-{2-[4- (2-oxopirrolidin-1-il) fe-

nil]acetil}pirrolidin-2-carboxamida,
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N- (4-clorofenil) - (R) -1- [4-(2-oxopiperidin-1-il)benzoil]pir-
rolidin-2-carboxamida,
N-{4-clorofenil)-(R)-1-[4-(2-oxopiperidin-1-il)feniloxi-
carbonil]l pirrolidin-2-carboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4-(2-oxo-2H-pirazin-1-

11) fenill }- (2R, 4R) -4-etoxipirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [3-fluoro-4- (3-oxomorfolin-4-
1l) fenil] }-(2R,4R) -4-etoxipirrolidin-1, 2~-dicarboxamida,
N-1~-[(4~-clorofenil)]-N'-2-{ [4-(3-oxomorfolin-4-il)fenil] }-
{2R, 4R) -4~ (prop-2-iniloxi}pirrolidin-1, 2-dicarboxamida,
N-1-[({4-clorofenil)]-N'-2-{[4~(3-oxomorfolin-4-il)fenil] }-
{2R,4R) ~4- (but-2-iniloxi)pirrolidin-1, 2~-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[4- (3-oxomorfolin-4-il) fenil] }-
{2R,4R) ~4-(2,3-dihidroxipropoxi}pirrolidin-i,2-
dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[4-(3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4~ (2-hidroxi-3-pirrolidin-1-ilpropoxi)pirrolidin-
1,2~-dicarboxamida,
N-1-[{4-clorofenil)]-N’'-2—{ [4- (3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4- (2-oxooxazolidin-5-ilmetoxi)pirreolidin-1,2-
dicarboxamida,
N-1-[{4-clorofenil)]-N’-2-( [4- (3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4~ (3-amino-2-hidroxipropoxi)pirrolidin-1,2-
dicarboxamida,

N-1-[(4-clorofenil) ] -N’-2—{ [4- (2-ox0-1H-pirazin-1-il)fe-

e e s o
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nil] }-(R)-2,5-dihidropirrol-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4-(2-ox0o-1H-piridin-1-1il)fe-
nil] }-(R)-2,5-dihidropirrol-1, 2-dicarboxamida,
N-1-[(4~clorofenil)]-N’=-2-{ [3-fluoro-4- (3-oxomorfolin-4-
il) fenil] }-(R)-2,5-dihidropirrol-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’'-2-{ [2-fluoro-4- (3~oxomorfolin-4-
il1) fenil] }-(R)-2,5-dihidropirrol-1, 2-dicarboxamida,
N-1-[({4-clorofenil)] -N’-2-{ [4- (3-oxomorfolin-4-il)fenil] }-
{28,38)-3-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[{4-clorofenil)])-N’-2-{[4-(3-oxomorfolin-4-il) fenil] }-
{28,48)-4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(4~clorofenil) ] -N’'-2-{ [2-metoxicarbonil-4- (3-oxomorfo-
1in-4-il) fenil] }-{2R, 4R) ~3-hidroxipirrolidin-1, 2-dicarboxa-
mida,
N-1-[(4-clorofenil)]-N’-2-{ [2-carboxi-4- (3-oxomorfolin-4-
11} -fenill] }- (2R, 4R) -3-hidroxipirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[4~ (3-oxomorfolin-4-il) fenil] }-
(2R, 38,4R} -3,4~-dihidroxipirrolidin~1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [2-fluoro-4-(3-oxomorfolin-4-
i1)fenil] }-(2R,4R) -4-aliloxipirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[2-fluoro-4-(3-oxomorfolin-4-
il) fenil] }-(2R,4R) -4- (prop-2-inileoxi)pirrolidin-1,2-
dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[2-fluoro-4-(3-oxomorfolin-4-il) -

fenil] }- (2R, 48) -4- (prop-2-iniloxi)pirrolidin-1,2-dicar-

by e e e L e
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boxamida,

N-1-[(4-clorofenil)]-N’-2-{ [4-(3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4~ (metoxicarbonilmetoxi)pirrolidin-1,2-~
dicarboxamida,

N-1-[ (4~clorofenil)] -N’-2-{ [4-{3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4- (carboximetoxl)pirrolidin-1, 2-dicarboxamida,
N-1-[ (4-bromofenil)]-N’-2-{ [2-fluoro-4- (3-oxomorfolin-4-
il)fenil) }- (2R, 4R) -4-metoxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’'-2-{[2-fluoro—4- (3-oxomorfolin-4-
il)fenil] }- (2R, 4R) -4-(2,3-dihidroxipropoxi)pirrolidin-1,2-
dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{N-metoxicarbonilmetil-N’~-([4-(3-
oxomorfolin-4-1il) fenil] }- (2R, 4R) -4-metoxipirrolidin-1,2-
dicarboxamida,

N-1-[(4-clorofenil)]-N’-2-([4- (3-oxomorfolin-4-il)ciclo-
hexan-1-11] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[{4-clorofenil)]-N’-2-{[4-(2-iminopirrolidin-1-il)fe-
nill }-(2R, 4R) -4-hidroxipirrolidin~1, 2-dicarboxamida, EST
442;
N-1-[(4-clorofenil)]-N’-2-{ [3-metil-4- (2-iminopirrolidin-1-
11) fenil] }~ (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
ESI 456;
N-1-[{4-clorofenil))-N’'-2-[4-(2-[(E)-cianimino] imidazolidin-

1-1i1) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,

"EST 468;
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N-1-[{4-clorofenil)]-N’-2-{ [4-(2-imino-S5-metiltiazol~3-il) -
fenil] }- (2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida, ESI
473;

N-1-[(4-clorofenil)]-N’-2-{ [2-aminocarbonil-4- (3-oxomorfo-
lin-4-11) fenil] }- (2R, 4R)-4-hidroxipirrolidin-1,2-dicar-
boxamida, ESI 502;
N-1-[(4-clorofenil)]-N’-2-{ [4~ (3-oxomorfolin~4-il)fenil) }-
(2R, 4R) -4-hidroxi-2-metilpirrolidin-1, 2-dicarboxamida,

N-[4- (3-oxomorfolin-4-il)fenil) - (2R, 4R)-1-[(B)-3-(5-clo-~
rotiofen-2-il)acriloil] -4-hidroxipirrolidin-2-carboxamida,

N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[{E)-3-tiofen-3-

'ilacriloil] ~4-hidroxipirrolidin-2-carboxamida,

N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) ~1-[ (2E, 4E) -5~
fenilpenta-2,4-dieniloil] -4-hidroxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-1i1) fenil] - (2R, 4R)-1-[ (E) -3~ (5-metil-
furan-2-il)acriloil) -4-hidroxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[(E) -3-tiofen-2-
ilacriloil] -4-hidroxipirrolidin-2-carboxamida,
N-[2-fluoro-4- (3-oxomorfolin-4-il) fenil] - (2R, 4R} -1-[(E) -3-
(5-clorotiofen-2-il)acriloil] -4-metoxipirrolidin-2-
carboxamida,

N-[2-fluoro-4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[ (E) -3-
(5-clorotiofen-2-il)acriloil] -4-hidroxipirrolidin-2-
carboxamida,

N-[4-(3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[ (B) -3- (4-clo-
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rofenil)acriloll] -4-hidroxipirrolidin-2-carboxamida,

N-[4- (3-oxomorfolin-4-il) fenil) - (2R, 4R)~1-[(E)-3-(3,4~
diclorofenil)acriloil] -4-hidroxipirrolidin-2-carboxamida,
N- [4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[(E) -3- (4¢-cloro-
fenil)acriloil]-4-metoxipirrolidln—z—carboxamida,

N-[4- (3-oxomorfolin-4-11) fenil] - (2R, 4R)-1-[(EB)-3-(3,4~
diclorofenil)acriloil] -4-metoxipirrolidin-2-carboxamida,
N-[4-(3-oxomorfolin-4-11) fenil] - (2R, 4R)~1-[ (E) ~3-1H-imi-
dazol-4-ilacriloll] -4-hidroxipirrolidin-2-carboxamida,
N-[4- (3~oxomorfolin-4-il) fenil) - (2R, 4R) -1~-[ (E) =3~ (5-cloro-
tiocfen-2-1l)acriloil] -4-metoxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[ (E) -3~ (5-cloro-
furan-2-~iljacriloil] -4-hidroxipirrolidin-2-carboxamida,
N-[4-(3-oxomorfolin-4-il)fenil] - (2R, 4R) -1-[(E) -3~ (5-cloro-
furan-2-il)acriloll] -4-metoxipirrolidin-2-carboxamida,
N-[4-(3-oxomorfolin-4-11) fenil] - (2R, 4R) -1-[ (E) -3~ (4¢-clo-
rofenil)acriloil] ~4-etoxipirrolidin-2-carboxamida,
N-[4-{3-oxomorfolin-4-il) fenil) - (2R, 4R)-1-[(B)-3-(3,4-
diclorofenil)acriloil] -4-etoxipirrolidin-2-carboxamida,
N-[4-{3-oxomorfolin-4-1il) fenil] - (2R, 4R)-1-[ (E)-3-(5-clo-
rofuran-2-il)acriloil] -4-etoxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[(E) -3~ (5-clo-
rotiofen-2-il)acriloil] -4-etoxipirrolidin-2-carboxamida,
N—[z—fluoro-é—(3—oxomorfolin-4—il)fenil]-(ZR:4R)—1-[(E)-3—

(4-clorofenil)acriloil] -4-hidroxipirrolidin-2-carboxamida,
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N-[2-fluoro-4-(3-oxomorfolin-4-il)fenil] - (2R, 4R) -1~ [ (E) -3-
(3,4-diclorofenil)acriloil] -4-hidroxipirrolidin-2-
carboxamida,

N-[2-fluoro-4- (3~oxomorfolin-4-il) fenil] - (2R, 4R) -1-[ (E) -3-
{5-clorofuran-2-il)acriloil] -4-hidroxipirrolidin-2-
carboxamida,

N- [2-fluoro-4- (3-oxomorfolin-4-1l) fenil] - (2R, 4R) -1-[(E) -3-
(5-clorofuran-2-il)acriloil] -4-metoxipirrolidin-2-
carboxamida,
N-{2-fluoro-4-(3-oxomorfolin-4-il)}fenil] - (2R, 4R) -1~ [(E) -3~
{4-clorofenil)acriloil] -4-metoxipirrolidin-2-carboxamida,
N-[2-fluoro-4-(3-oxomorfolin-4-il} fenil] - (2R, 4R) -1-[(E) -3~
(3,4-diclorofenil)acriloil] -4-metoxipirrolidin-2-
carboxamida,
N-[2-fluoro-4-({3-oxomorfolin-4-il1)fentl] - (2R, 4R)-1-[ (E) -3~
{4—c10rofeni1)acriloil]-4-etoxipirrolidin-z-carboxamida,_
N-[2-f1noro-4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1~ [ (B} -3-
(3,4-diclorofenil)acrileil] -4-etoxipirrolidin-2-carboxamida,
N- [2-fluoro-4- (3-oxomorfolin-4-il) fenill - (2R, 4R) -1-[ (B} -3-
(S-clorofuran-2-il)acriloil] -4-etoxipirrolidin-2-
carboxamida,

N-[2-fluoro-4- (3-oxomorfolin-4-il)fenil] - (2R, 4R) -1-[ (E}-3-
(5-clorotiofen-2-il)acriloil] -4-etoxipirrolidin-2-
carboxamida,

N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R)-1-[(E)-3-1H-imi~
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dazol-4-1lacriloll] -4-etoxipirrolidin-2-carboxamida,
N-[2-fluoro-4-(3-oxomorfolin-4-il) fenil] - (2R, 4R) ~1-[(E)-3-
1H-imidazol-4-ilacriloil] -4-hidroxipirrolidin-2-carboxamida,
N-[2-fluoro-4-(3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[(E) -3~
1H-imidazol-4-ilacriloil] -4-metoxipirrolidin-2-carboxamida,
N-[2-fluoro-4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) ~1=[(E) -3~
1H-imidazol-4-1lacriloil] -4-etoxipirrolidin~2-carboxamida,
N-[2-fluoro-4-(3-oxomorfolin-4-il) £fenil] - (2R, 4R) -1-[ (E) -3~
piridin-3-ilacriloll] -4-hidroxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-i1) fenil] - (2R, 4R)-1-[ (E) -3-piridin-3-
1lacriloil] -4-etoxipirrolidin-2-carboxamida,

N-[2-fluoro-4- (3-oxomorfolin-4-il) fenill - (2R, 4R) -1~[(E} -3~
piridin-3-ilacriloil] -4-metoxipirrolidin-2-carboxamida,
N-[2-fluoro-4-(3-oxomorfolin-4-il) fenil] - (2R, 4R) -1- [ (E)} -3
piridin-3-ilacriloil] -4-etoxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -1-[(E) -3-piridin-3-
ilacriloil] -4-hidroxipirrolidin-2-carboxamida,

N-[4- (3-oxomorfolin-4-1l1) fenil] - (2R, 4R) -1-[(E) -3-piridin-3-
llacriloil] -4-metoxipirrolidin-2-carboxamida,
N-[4-(3-oxomorfolin-4-1il) fenil] - {2R,4R}-1~[(E) -3-piridin-4-
ilacriloil] -4-hidroxipirrolidin-2-carboxamida,

N-[4- (3-oxomorfolin-4-11) fenil] - (2R, 4R) -1-[ {E) -3-piridin-4-
ilacriloil] -4-etoxipirrolidin-2-carboxamida,

N-(4- (3~oxomorfolin-4-il) fenil] - (2R, 4R} ~1~[(B) -3-1H~

imidazol-4-ilacriloil] -4-metoxipirrolidin-2-carboxamida,
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N-[4- (3-oxomorfolin-4-il) fenil] -(2R, 4R)-1~-[ (E) -3~ (4-bromo-
tiofen-2-il)acriloil] -4-hidroxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-11) fenil] - (2R, 4R) -1-[(BE) -3- (4~
bromotiofen-2-il)acriloil] -4-etoxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-il) fenil] -{2R, 4R) -1~ [ (E) -3~ (5-bromo-
tiofen-2-il)acriloil] -4-hidroxipirrolidin-2-carboxamida,
N-[4- (3-oxomorfolin-4-i1) fenil] - (2R, 4R)-1-[(E}-3-(5-
bromotiofen-2-il)acriloil] -4-etoxipirrolidin-2-carboxamida,
N- (4-clorofenil) - (R) -1- [4-(2-oxopiperidin-1-il)benzeoillpix-
rolidin-2-carboxamida,

N- (4-clorofenil)-(8)-1-[4-(2-oxopiperidin-1-il)benzoil]lpi-
rrolidin-2-carboxamida,
N-1-[{4-clorofenil)]-N‘’-2-{ [4~ (5-ox0-1, 4-0oxazepan-4-11) -
fenil] }-(R) -pirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{ [4- (5-ox0~1, 4—~0xazepan-4-11) fe-
nil]}-(2R,4R)-4-hidroxipirrolidin—1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[4-((S)-2-metil-3-oxomorfolin-4-
il) fenil) } - (2R, 4R) ~4~-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil))-N’-2-{[4-((8)-2-metil-3-oxomorfolin-4-
il) fenil] }- (2R) -pirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)]-N’-2-{[4-((R)-2-metil-3-oxomorfolin-4-
il) fenil] } - (2R, 4R) -4-hidroxipirrolidin-1, 2~dicarboxamida,
N-1-[(4-clorofenil}}-N’-2-{[4-((R)-2-metil-3-oxomorfolin-4-
il) fenil] }- (2R) -pirrolidin-1, 2-dicarboxamida,

N-1-{ (4-clorofenil) ] -N’-2-{ {4- (3-oxomorfolin-4-1i1)-2-

5
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fenoxifenil] }-(2R)-pirrolidin-1,2-dicarboxamida,
N-1-[(4-clorofenil)] -N‘-2-{ [2-fluoro-4-( (R) -2-metil-3-oxo~-
morfolin-4-il)fenil] }-(2R, 4R) -4-hidroxipirrolidin-1,2-
dicarboxamida,
N-1-[(4-clorofenil)]-N’-3-{ [4-(3-oxomorfolin-4-il) fenil] }pi-
peridin-1,3-dicarboxamida,
N-1-[{4-clorofenil)]-N’-3-{ [3-metil-4-(3-oxomorfolin-4-1il) -
fenil] }piperidin-1, 3-dicarboxamida,
N-1-[{4-clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4- (2-metoxietoxl) pirrelidin-1, 2-dicarboxamida,
N-1-[{4-clorofenil)]-N’-2-{ [4- (3-ox0-1,4~Oxazepan—4-
il) fenil] }- (2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida,
N-1-[{4-clorofenil)]-N'-2-{ [2-metil-4- (3-oxomorfolin—4-
11) fenil] }- (2R, 4R) —4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[{4-clorofenil)]-N’-2-{[4- (3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4~-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(4-clorofenil}]-N’'-2-{ [2- (3-oxomorfolin-4-il) fenil] }-
(2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida,
y sus derivados, solvatos, sales y estereolsbmercs de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones.

24. Derivados de &cido pirrolidincarboxilico seleccio-
nados del grupo integrado por
N-1-[(4-clorofenil)]-N’-2-[(1’-metil-[1,4’]bipiperidinil-4-

il)1-(2R,4R)-4-hidroxipirrolidin-1, 2-dicarboxamida,

4



10

15

20

25

180 ’)\'
b

N-1-[(4-clorofenil)]-N’-2-[(3,4,5,6-tetrahidro-2H-1,4'bipi-
ridinil-4-il)]-(2R,4R)-4-hidroxipirrolidin-1, 2-dicarbo-
xamida,
N-1-[(4-clorofenil)]-N’-2-[(3,4,5,6-tetrahidro-2H-1,4'-bipi-
ridinil-4-11)-(2R, 4R) -4-etoxipirrolidin-1,2-dicarboxamida,
N- (4-clorofenil)- (2R, 4R) -4-hidroxi-2- (4-piridin-4-ilpipera-
zin-l-carbonil)pirrolidin-l-carboxamida,
N-(4-clorofenil)- (2R, 4R) -4-hidroxi-2-[4- (2-metoxifenil) pi-
perazin-l-carbonil] plrrolidin-l-carboxamida,
N-(4-clorofenil)- (2R, 4R) -2~ [4- {4-fluorofenil)piperazin-1-
carbonil)] -4-hidroxipirrolidin-l-carboxamida,
N-(4-clorofenil) - (2R, 4R) -4-hidroxi-2-[4-hidroxi-4-{4-
metoxifenil)piperidin-l-carbonil] pirrolidin-i-carboxamida,
N-(4-clorofenil)- (2R, 4R) -4-hidroxi-2- (4-piridin-2-11-
plperazin-l-carbonil)pirrolidin-i-carboxamida,

N- (4-clorofenil) - (2R, 4R) -2-[4-(4-etilpiperazin-1~il)piperi-
din-l1-carbonil] -4~hidroxipirrolidin-l-carboxamida,.
N—(4—clorofenil)—(2R,4R)—2—[4-(4,6-dimet11pirimidip;2-il)-
plperazin-l-carbonil] -4-hidroxipirrolidin-l-carboxamida,
N-(4-clorofenil) - (2R, 4R) -4-hidroxi-2-[4- (1-metilpiperidin-4-
il)piperazin-l-carbonil]pirreolidin-l-carboxamida,
N-1-[(4-clorofenil)]-N’-2-{[2- (2-dimetilaminoetoxi)-4-morfo-
lin-4-ilfenil] }-(2R,4R)-4-hidroxipirrolidin-1, 2-dicarboxa-
mida, .

N-l-[{4~clorofenil)] -N'-2-[(2-etoxi-4-morfolin-4-ilfenil)] -



10

15

20

@
l8l &

(2R, 4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,
N-1-[(4~clorofenil}]-N’'-2~[{4-morfolin-4-il-2-propoxife-~
nil)]-(2R,4R) -4-hidroxipirrolidin-1, 2-dicarboxamida,

y sus derivados, solvatoa, sales y estereoisSmeros de utili-
dad farmacé&utica, incluyendo sus mezclas en todas las pro-
porciones.

25. Derivados de fcido ciclopentancarboxilico seleccio-
nados del grupo integrado por
N-(4-(3-oxomorfolin-4-il) fenil] - (rac)-2-[3-(4-clorofenil) -
ureido] ciclopentancarboxamida,
N-[3-metil-4-{3-oxomorfolin-4-il) fenil] - (rac) -2-[3- (4-
clorofenil)ureido] ciclopentancarboxamida,

y sus derivados, solvatos, sales y estereolstmercs de utili-
dad farmacéutica, incluyendo sus mezclas en todas las pro-
porciones.

26. Proceso para la preparacién de compuestos de la
f6rmula I de acuerdo con las reivindicaciones 1-23 y sus de-
rivados, solvatos, sales y estereoisSmeros de utilidad far-
macéutica, caracterizado porque
a) para la preparacién de los compuestos de la f&Srmula I,

en donde )

Wes Ny

G es NH,

se hace reaccionar un compuesto de la f&rmula II
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2
E R:

R“e X—Y—T.
ﬂr i

H

en donde

R*, R}, E, X, Yy T son como se definieron en la reilvindica-

cién 1,

Yy Wes N,

con un compuesto de la fSrmula III
D-N=C=0 III

en donde

D es como se definid en la reivindicacién 1,

o

b} para la preparacién de compuestos de la f6rmula I, en
donde

X es -[C(R*),] ,CONR? [C(R*) 2] o,

se hace reaccionar un compuesto de la f&6rmula IV
HNR'- [C (R*)} ;] o-¥-T v
en donde R, n, Yy T son como se definieron en la reivindi-

cacifn 1,

con un compuesto de la f6Srmula V
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R2
E
R'—e [C(R4),),-CO-L
N w .
A v
D—G” N0
en donde
L es Cl, Br, I o un grupo OH libre o funcionalmente modi-
ficado de forma reactiva, y
R', R}, R, D, E, G, Wy n son como se definieron en 1la
reivindicacién 1,
o
c) para la preparacién de compuestos de la férmula I, en
donde W es N,

se hace reaccionar un compuesto de la férmula II
: R2
E
R1—€ §—x—v—'r.
W
| .

H

en donde

R, R}, E, X, Yy T son como se definieron en la reivindica-
cibn 1,

Y Wes N,

con un compuesto de la férmula VI

D-G-CO-L VI

en donde D y G son como se definieron en la reivindicacién
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L es Cl, Br, I o un grupo OH libre o funcionalmente modifi-
cado de forma reactiva,

y/o

se convierte una base o un &cido de la fSrmula I en una de
Bus eales.

27. Compuestos de la f6rmula I de acuerdo con una © va-
rias de las reivindicaciones 1 a 23 y los compuestos de las
relvindicaciones 24 y 25 como inhibidores del factor de coa-
gulacibn Xa.

28. Compuestos de la f6rmula I de acuerdo con una © va-
rias de las reivindicaciones 1 a 23 y los compuestos de las
reivindicaciones 24 y 25 como inhibidores del factor de coa-
gulacién VIIa.

29. Medicamentos gque comprenden al menos un compuesto
de la f6rmula I de acuerdo con una o varias de las reivindi-
caciones 1 a 23 0 un compuesto de las reivindicaciones 24 y
25 y/o sua derivados, solvatos, sales y estereoiafmeros de
utilidad farmacéutica, incluyende las mezclas de los mismos
en todas las proporciones y, 8i se desea, excipientes y/o
adyuvantes.

30. Medicamentos que comprenden al menos un compuesto
de la f6rmula I de acuerdo con una o varias de las reivindi-
cacliones 1 a 23 o un compuesto de las reivindié;ciones 24 y

25 y/o sus derivados, solvatos y eatereolsébmeros de utilidad
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farmacéutica, incluyendo sus mezclas en todas las proporcio-
nes, y al menos otro ingrediente activo medicamentoso.

31. Uso de compuestos de acuerdo con una © varias de
las relvindicacionea 1 a 23 o los compuestos de las reivin-
dicaciones 24 y 25 y/o sus Bales y solvatos fisiolSgicamente
aceptables para preparar un medicamento para el tratamiento
de trombosis, infarto de miocardio, arterioesclerosis, in-
flamaciones, apoplejia, angina de pecho, restenosis post-
angloplastia, claudicatio intermittens, migrafila, tumores,
enfermedadeas tumorales y/o metistasis tumorales.

32. Kit que consiste en envases separados de
(a) una cantidad efectiva de un compuesto de la férmula I

de acuerdo con una o varias de las reivindicaciones 1 a

23 o un compuesto de las reivindicaciones 24 o 25 y/o

sus derivados, solvatos, sales y estereoisémercs de

utilidad farmacéutica, incluyendo sus mezclas en todas
las proporciones,

Y

(b} una cantidad efectiva de otro ingrediente activo
medicamentoso.

33. Uso de compuestos de la férmula I de acuerdo con
una o varias de las reivindicaciones 1 a 23 o de compuestos
de las reivindicaciones 24 y 25 y/o sus derivados, solvatos,
sales y estereoisémeros de utilidad farmacéutica, incluyendo

8us mezclas en todas las proporciones, para preparar un me-
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dicamento para el tratamiento de tromboeis, infarto de mio-
cardio, arterioeaclercsis, inflamaciones, apoplejia, angina
de pecho, restenosis post-angioplastia, claudicatio inter-
mittens, migrafia, tumores, enfermedades tumorales y/o metés-
tasis tumorales,

en combinacién con al menos otro ingrediente activo medicé-
mentoso.

34. Compueatos intermediarios de la f6rmula I-1
. E R?
R1—€ X
' W
% ' I-1
D—G O

en donde

D es fenilo, piridilo, tienilo, furilo o imidazolilo, ca-
da uno de los cuales estd monosustituido o dipustituido
con Hal,

R' es H, OH, OA, alquilo que tiene 1, 2, 3, 4, 5 o 6 &to-
mos de carbono o etinilo,

R® es H, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 o 6 &to-

mos de carbono,

es pirrolidin-1,2-diflo, piperidin-1,2-difilo, oxazoli-
din-3,4 o -3,5-diflo,
c) es (CHz)a, (CH3),NH-, -CH=CH- 0 -CH=CH-CHwCH-,

X es COCH,
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A es alquilo que tiene 1, 2, 3, 4, 5 o 6 &tomos de carbo-
no,

Hal es F, Cl, Br o I,

n es 0, 1 0 2,

y sus isfmercs y sales.

35. Compuestos de acuerdo con la reivindicacién 34, se-
leccionados del grupo integrado por
Scido 3-{4-clorofenilcarbamoil)oxazolidin-4-carboxflico,
cido 3-(5-clorotiofen-2-carbonil)oxazolidin-5-carboxilico,
y sus isSmeros y sales.

36. Compuestos intermediarios seleccionados del grupo
integrado por &cido (2R,48)-BOC-4-etinil-4-hidroxi-pirroli-
din~2-carboxilico, &cido (2R, 4R)-BOC-4-etinil-4-hidroxi-pi-
rrolidin-2-carboxilico, (2R,48)-BOC-4-etinil-4-hidroxipirro-
lidin~-2-carboxilato de alquilo, (2R, 4R) -BOC-4-etinil-4-
hidroxipirrolidin-2-carboxilato de alquilo, donde el alquilo

tiene 1, 2, 3, 4, 5 0 6 &tomos de carbono,

Y sus isémeros y sales.

37. Los compuestos intermediarios de la f&rmula I-2

Exc™

R1—€ ;—x—v—'r_
w
| . .
H

en donde
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es H, =0, COOR', OH, OA, NH;, alquilo gue tiene 1,
2, 3, 4,506 dtomos de carbono, N;, etinilo, wvi-
nilo, aliloxi, NHCOA, NHSO;A, OCH;COOA u OCH;COOH,
es H, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 0 6
&tomos de carbono,

son juntos, de modo altermative, un anillo carbo-
ciclico de 3 a 6 miembros espirociclicamente uni-
do,

ea H o A,

es pirrolidin-1,2-diilo, piperidin-1,2-diilo, oxa-
zolidin-3,4- o 3,5-diflo,

ea CONH,

es 1,3- o 1,4-fenileno que estd insustituido o mo-
nosustituido o disustituido con metilo, trifluoro-
metilo, etilo, propilo, Cl o F,

es piperidin-1-ilo, pirrolidin-l-ilo, 1H-piridin-
l-ilo, morfolin-4-ilo, piperazin-l-ilo, 1,3-
oxazolidin-3-ilo, 2H-piridazin-2-ilo, pirazin-1-
ilo, azepan-l-ilo o 2-azabiciclo[2.2.2]octan-2-
ilo, cada uno de los cuales esté monosustituido o
disustituldo con el oxigeno del carbénilo,

es alqguilo que tiene 1, 2, 3, 4, 5 o 6 &tomos de
carbono,

es F, Cl1, Br o I,
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n es 0, 1 o 2,
y sus isémeros y males.
38. Compuestos de acuerdo con la reivindicacién 37 de

la fé6rmula I-2a
2
E R
R‘—é X—Y—T
, W
|

H

I-2a

en donde

R!® es H, =0, COOR', OH, OA, NH;, algquilo que tiene 1, 2,
3, 4, 5 o 6 &tomos de carbono, N,, etinilo, wvinilo,
aliloxi, NHCOA, NHSO:A, OCH,COOA u OCH2COOH,

R> es H, OH, OA o alquilo que tiene 1, 2, 3, 4, 5 o 6 fto-
moe de carbono,

R® es HoaA,

®,

W' es pirrolidin-i,2-diflo,

X es CONH,

Y es 1,3- o 1,4-fenileno que estd insustituido o monosus-
tituide o disustituido con metilec, trifluorometilo,
etilo, propilo, Cl o F,

T es piperidin-l-ilo, pirrolidin-l-ileo, 1lH-piridin-l-ilo,
morfolin-4-ilo, piperazin-1-ilo, 1,3-oxazolidin-3-ilo,
2H-piridazin-2-ilo, pirazin-i-ilo, azepan-l-ilo o 2-

azabiciclo[2.2.2]octan-2-1lo, cada uno de los cuales

’Vb
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estd monosustituido o disustituido con el oxigenc del

carbonilo,

A es alquilo que tiene 1, 2, 3, 4, 5 o 6 &tomoa de carbo-

no,
Hal es F, Cl, Br o I,
n es 0, 1 o 1,
y sus isSmercos y sales.

39. Compueatos de acuerdo con la reivindicacién 38, se-
leccionados del grupo integrado por
N-[4- (3-oxomorfolin-4-il) fenil] -(S) -pirrolidin-2-carboxa~-
mida,
N-[4- (3-oxomorfolin-4-11)fenil] - (R) -pirrolidin-2-carboxami-
da,
N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) -4-hidroxipirreclidin-
2-carboxamida,
N-[4-(3-oxomorfolin-4-il) fenil] —4-hidroxipirrolidin-2-
carpoxamida,
N-[4- (3-oxomorfolin-4-1l)fenil] - (R)-4,4~-dimetoxipirrolidin-
2-carboxamida,
N-[4- (3-oxomorfolin-4-il) fenil] - (2R, 4R) ~4-metoxipirrolidin-
2-carboxamida,
y sus isbmeros y sales.

40. Medicamento de acuerdo con la reivindicacién 30 que
comprende

N-1-[(4-clorofenil)]-N’-2-{ [4~(3-oxomorfolin-4-il) fenil] }-




A

(2R, 4R) -4-hidroxipirrolidin-1,2-dicarboxamida y/o sus deri-
vados, sales, solvatos y estereolpSmeros de utilidad farma-
céutica, incluyendo sus mezclas en todas las proporciones, y
aspirina.

5 41. Uso de acuerdo con la reivindicacisn 33 de N-1-[(4-~
clorofenil)]-N’-2-{ [4- (3-oxomorfolin-4-il)fenil] }- (2R, 4R) -4~
hidroxipirrolidin-1,2-dicarboxamida y/o sus derivados, sa-
les, solvatos y estereoisémeros de utilidad farmacéutica,
incluyendo sus mezclas en todas las proporciones, y aspiri-

10 na.
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RESUMEN

Los nuevos compuestos de la f6rmula I

£
R‘—e ‘X —Y—T
w

A

D—G” 0

en donde

D, E, G, W, X, ¥, T, R' y R? son tal como se definieron en
la reivindicacién 1,

son inhibidores del factor de coagulacién Xa y pueden em-

Plearse para la profilaxis y/o la terapla de enfermedades

tromboembSlicas y para el tratamiento de tumores.

WPCL9266 / ID.392
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Nlmnund Vorsoune; bal jurisiischen Personen amiiichs 1 Dicse Person int:

R iy ool e fro nmd ey i Der in

oy in der drshei e Sact i dor Seoct dos Stime odr Wolraiose des ] our Anmeldee
Anmelders, sofars dex Siexer oder Wolnsiiras angegeben ist)

TSAKLAKIDIS, Christos P “”"""""‘mﬁtx

Im Langgewann 54 nur Erfinder (Wird dieses Kstcher,
69469 Weinhelm = Agda' wnﬂy____,__
DE Registrierungsnr. des Anmelders besm Amt:
StantaangenOrigheit (Saap): Sitz oder Wobnsitz (Siaag:

GR DE

gl'-mum D-Ih!uh— Dﬂ%&h;\m m%w D"'"Ma'am

[X] Weitere Anmelder und/oder (seitere) Erfinder sind auf einem Fortactzungsblatt angegebea.

Feld Nr.IV ANWALT ODER GEMEINSAMER VERTRETER; ODER ZUSTELLANSCHRIFY

Diie folgende Person wird hiermit bestellt/ist bestel [t worden, um fir Animel gemeingamer
den zusindigen fmermationaten Behartin In folgedes BIGrhin o bttt sl " D Amalt lZ'

Name und Anschrift: (Familienrame, Vorname; bel Juristischen Personses volissindige aniliche efonny.:

Beseichnung. ol dar Anschrift sind dia Poutisieemhi und dw Nema dor o 61 51/72-2683
Merck Patent GmbH [ Telofuxnr.:
Frankfurter Strasse 250 06151/7271 91
64293 Damstadt Femachreibar.:

DE
egiternginr. daa Aol bm At ]

E] Zastellanschrift: Dieses Kigichen ist anzukreuzen, wenn kein Anwalt oder gemeinsamer Veriretor bestellt ist und statt deagen im
obigen Peld eine spexiello Zustellanachrift angageben ist.

Formblett PCT/RO/{ 01 (Blatt 1) (Januar 2004) Siehe Anmerhungan ru diexem Antraggformulor




BlanNr. .. 2...

Name und Anschtift: (Fomiliennome, Yornome;
dl-r F h der A

DORSCH. Dieter

bel jurissizchen Perzonen
. Belf der A mmwwkmﬂmm Der in
mmuhmdsnﬂ itzey dex D nur Anmelder
Fohnriizex angegeben irt)

smuliche | Diese Person int:

[X] Anmelder und Brfinder

KBnigsberger Strasse 17 A E] e matnt s e macherahemen
g4E372 Ober-Ramstadt E; P Ty T
[StaataangehBrigheit (Staap): Sitz oder Wohnsiz (Staxg):
DE DE
Diese Pargon ist Arsnelder D alls Bestim- L_.| MIIME IE qgrm [:| dhmz-td*l

Name und Anschrift:

MEDERSKI, Wemer

bl jristischen Perzonan
la-'ahﬁ Bl der Anzch MﬁWﬂhhab&.ﬂ Der In
in dar mbﬂ . Soai st dwr Stoot des Sltsex odfor E] ur Anmelder
Anmelders, sofern deg Sitvay oder Wohnritses angegeben irt)

amilicks | Diese Peraon ist
'olnsitnny das
K] Anmelder und Brfinder

Katzenelnbogenweg 1 D Wmﬂmﬁmm
64673 Zwingenbery Anguben nicht ndtig)

@ DE eTungenr. im Amt

— —_— 1 i
StaatzangzhBrigheir (Smay: Sits ofler Wohnaitz (Soaf:
DE DE
i ot S L] g || e fetimommem mh et [ Bt Vo, [ ey e e
Nn.ma und An.l:lu‘i'ﬂ:‘ g ih Diecse Persan ist:
in d- 4 m mﬁmw D'd: D mzr Anmeider

CEZANNE. Bertram

[¥] Asmeldarund Brfinder
D nurm-ﬁndw(mm

PCTIEPZUOL/DUZSSfl'gb-

Forisctzung von Feld Nr. I WEITERE ANMELDER UNIYODER (WEITERE) ERFINDER
Wird keines der folgenden Felder benutst, 20 sollte dieses Blant dem Antrag niche beigefilgt wenden.

Bahnstrasse 74 machstshendan
3?5546 Mdrfeiden-Walldorf Wm_a; AT bl Aot
StantsangehBrigkeit (SaaD): Sitz oder Wohnsiy rijhv:
DE DE
@ [|EESmEm [ligme, (finmprmmaim ¥t iche, (140

Name und

eic “'}"..".'L’ﬁ"“"‘*..m bRl fring ey b e |y Penicn

in der 4 Stost irt der Sioal dar Siives oder Wokasitvar des ||| mur Anmelder
rafern nachsiehend das Sitses oder Woknritras emgugrbem iat)

GLEITZ. Johannes (] At e s
Liebigstrasse 26 O anpelas, 2 sind e nachtehenien
64293 Darmstadt | o

DE Registnerungsnr, des Anmelders beim Amt:
StastsnngehOrigkeit (Staay: Sitz oder Wohnsitx (Sinaf):

DE DE
mﬂh *ﬁ-'-:n d-vm'mﬂ' w‘:n;\m"h dlm-':tmnm

[] Weitere Anmelder und/oder (weitere) Exfinder sind suf einem maltzlichen Fortsstamgshlatt angegsben,

Formblatt PCT/ROV10] (Fortactzungshlatt) (Januar 2004) Sishe Anmsrkungen ru diesem Antragaformular




Bt Ny, ... PCTEP20 &4 / QG 23
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50

Zusstefeld Wird dieses Zsaatyfeld mickt bemutzt, s0 sollte dieses Blatt dem Antrag nicht beigefigt werden.

f‘f’;ﬂw des Feldes o ﬂwmﬂm die oder des gamainsamen Verreters:
awsreicht, vorpexchrichenen Art
Wenn muhr als vwel Armeider andloder Erfinder
o ﬂ# “Fortsezungsbion” our Ve "z#w JL%%M&
machan fOr Jods weltere Pereom dle In Feld Nr. 7 Crvistos Teaklakidie

mhkhdmhﬂhbd
Shlmﬁrhdn.ﬂunh’nhh-
Aremelders, sofern nochstehend kein Staat des Siuey oder
Wohnritzes angegeben ist.

(1) Wen tn Feld Nr. If oder 11l die Angabe “die im Zusstghid
' STe X orcretrung son Feld Nr. 1o Fovteet /4«- M

‘ " m r " [} m

71 eud M. I

Feld Nr. Il kaw, "Fortsetrung von Feld N,
und geben den Namen dex Anmolders oder dis Namen dor  WOMEr Mederekd
Anmeider an und neben fedem Namen dan Sicat oder die

ok AP o) e bt P i 2. A.E <,

/i
) vmhmmujm'gmmm g’
m’&v Mmmaﬁm c 2, '%
es Glelz /2

[ 4 Indiezem Fedl schrelban Sie “'F von Feld Nv. IT”,

vorr Feid Nr. IlT" baw. von SJO
Fedd Nr. I und Ny, IIT™ und paben den Namen dea
oder dis Namen der Erfinder an und nsben Nana den [/
Stoot oder dis Siate (undioder PO-, aurarisches,
mubmrw.ﬁ die bezeichnsis Person

() Fewn nupdilich su dsm Anwalt oder dan Anwiiten, dia in
Feld Ne. IV sind, weltars Armwiise baxtalht sind: In
Mﬁg St “. v vnnFnH)#.""-g
Feld Nr. IV vorgeschricbenen Angaben.

fv) Wemn in Feld Nv. VHMMMHMJ&
l?h * odar *Zi oder wenn
ddM-Vbddul'ab Mmdmﬁﬁ

wird: In diesem ,all .mhnlhn Sie "F%
Feld Nr. V* und gaban den

(oder an und noch hn Mmmjﬁl solchen Sioaty
{oder dar Akteraeichen des Hnﬁlmnh oder
der und das der

dex Hauptschutzrechis oder der Einrsichung der
Houpteciagerechtsarmekiung.

Feld
W Femin Nr. Whﬁmn?'ﬂdﬂm
Sis " vout %ﬂr - md-l:hhgr
vorgaschrichanen Angaben,

Fi Wmhﬂhﬂﬂ &MHT
;:l:llm #Mm

I Wann der Fotz In "‘};,", £ ,"‘,ﬂ’!}mﬁn‘wm Feld Nr. X: Untersclvift des Anmeiders, des Anwalts

Formblatt PCT/RO/10] (Zusatzblatt) (Mirz 200); Nachdruck Juli 2003) Stehe Anmerkungen tv diesem Antragaforswiar
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FeldNr.V  BESTIMMUNGEN

Dic Binreiclung dieses Antrogs umfhifit gemilD Regel 4.9 Absstz a dle Batimmung aller Vertragsstspten, fiir die der PCT am
internationalen Anmeldedatum verbindlich ist, und insowelt verfiigbar, filr jede Art von Schutzrecht und sowohl fiir ein regionales als
much filr gin nationales Patent,

Dennoch wird
[0 DE Deutachiand nieht fir cin naticnales Schuterecht bestimnt

[ KR Republik Korea aleht fllr sin nationales Schurzrecht bestimmt

[0 RURumische Fadertion niebt fir cin nationales Schutwecht bestimmt

{Obenuschends Kisichen kinnen angekreuxt werden, um dis betreffenden Bastimmumgen (unwidarruflich) aumnhllqﬁu. um v
vermeiden daff eins frithers nationale Anmeldung, daren Prioritds beansprucht wird, nach nationalem Recht thre Wirkung verliert,
Sieha dis Anmeriamgen xu Feld Nr. V fir die Folgen soicher nationalen Rechtzvorschrifisn in dieven und bestimmian anderan Staatan}.

FeddNr.Vl PRIORITATSANSPRUCH
Die Prioritit der folgenden frilheren Anmeldung(en) wird hiemdt in Angpmch penommen:

Anmsldedstum Alrtenzeichen lat die fridhere Anmeldung eine:
dr (Tag/Monat/Fahr) 8| der ldung nationale Anmoldung: regionals Anmeldung:* | Intarnationale Ammeldung:
Stant oder Mitglied der WTO regionales Amt Anmeldeamt
Zile (D oi2opa [ 108153772 DE
{03.04.2008)
Zele@) nizoos | 103282850  |DE
L —(30.08.2003)
Zalle (3)
2. Jull 2003 60/483,897 us

(N2 07 2003)

[[] Weitere Priorititsanspriiche sind im Zusatzfold angegeben.
Das Anmeldeamt wird ersucht, oina beglmubigte Abschrift der oben bozsicimeten frheren Anmeldung(en) zu erstellen und dem
internationalen Bliro zu dbermitieln fiur fGlls die fridhere Anmeldungfen) bel don Amt singereicht wordan ist (sind), das flr die Zwecke
diaser intsrnationalen Anmelding Anmeldeam is):

[0 skmtliche Zeilen 0 zee) 0O zee) 0 ze( [ weltere, siohe Zusatfild

* Falls ez sich bel der, ainen der Ml der
a mmmmaammmmmmﬁem Maﬂﬁ:ﬂﬁmh
d:ﬁﬂhndnmdﬁqdnpn‘dtwﬁ. ........................................................................

FeldNr. VIl INTERNATIONALE RECHERCHENBEHORDE

Whahl der internationalen Recherehenbehdrde (ISA) (el xwel oder melr als swel intermationale Recherchanhelrden fiir die Augfihnng
der Internationalen Recharche nusiindly sind, peben Sie die von ren gewdhite Behirds an; der Zwelbuchrichen-Code kemn bemidzt werden):

Antrag auf Nutzung der Ergebnless elner friiheren Recherche; Bezugnabme auf dlese frihers Recherchs Jailly eina filhers
Rechercha bai der internationalsn Recherchenbehirde beantrags ader von thr durchgefihrt worden ir):
Datum (Tag/Monat/Jahr) Aktenzeichen Staat {oder regionales Ams)

FeldNr.VIII ERKLARUNGEN

Die Felder Nr. VI (i) bis (v) enthalten die folgenden Erklirungen (Xrewxen Ste unten die entsprochenden Anzah] der
Kdixichan an und geben Sie in der rechien Spalte fitr jeda Erkdiarung daren Anzahl an) : Erklirangen
O Freldne ving Briiirung hinsichtlich der Identitit des Erfinders :

D Feld Nr. VIII (if) Erklfrang hinsichtlich der Berechtigung des Anmelders, zum Zeitpunkt des
intemnationalen Anmeldedatums, ein Patent zu beantragen und zn crhalten  :

D Feld Nr. VIII (iii) Erklirung hinsichtiich der Berechtigung dos Anmelders, zum Zeitpunkt des
internationalcn Anmeldedatums, die Priorithi einer frilheren Anmelding

zu besnspruchen

[0 FeldN.vIIGy)  Edfindererkirung (nur im Hinblick auf die Bestimmung der Vereinigten
Stoaten van Amerika)

[J FeldNr. VI (v) Erkifrung hinsichtlich unschidlicher Offenbarungen oder Ausnalnnen
von der Neuheitaschidlichkeit

Formblatt FCT/RO/101 (Blett 2) (Januar 2004) Siche Anmertungen ru dissem Antragyformular
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FldNr.IX  KONTROLLISTE; EINREICHUNGBSPRACHE

Diese intoruationgie Anmeidung enthilit:
(a) aul Papler, die folgende Anzah! Blittor:
Ert'ﬂﬁyum-) : 5
K melioder
che Tabellen) : 118
Anspriiche : 42
Zusammenfassung : 1
Zeichnupgen :
Tollanzakl ; 167
Sequenzprotokoll
diesbexfigliche Tabellen
o Anzah! der Blister,
e e
richs unter (c))
Gemamtanzahl : 187
&0 . (Ahehmlt !01&1))
0] D Sequenzprotokol]

(ii) (] diesbesfiglicha Tabellen

{c)(] such iu com uhrlubnrarl?nrm
(Abschnitt 801 (a)(ii))

(M [ Sequenzprotokoll
(i) [0 diesbezitgliche Tabellen

Art ond Anzakl der Datentriger (Diskeste, CD-
ROM, CD-R oder sonstige) auf denen sich befinden

mﬂm&m th!(w

Dieter intornationalen Anmeldung liegen die folgenden Anzahl
Uni bed e dis Kirichmn
5.'.':'.}"" S do pichoen Speie ewels dis A

/] w
1. K Bint fir die Gebuh:gbuedlmnl
2. ] Original einer gesonderten Vollmacht
3.[] Originat ciner allgemeinen Vollmacht
4.0 mlm Vollmacht; Aktenzaichan (falls

5.0 Degrindung fity das Fehlen siner Unterschrift

B g e

7. L1 Dboreizing der intemationl o Ammeldungindie :

8.0 WAWthman

@ Kq:bn.:hlldlwh wecke derinternationslen
nicht als
R hermie i gl 1 one Tailder

iy O mﬂwwmmhm;ﬁh

mmmmmmma
internationalen Recherche nach Regel 13ier

o wmthhkmm

10. 0 abutlen in compy an'"m“',f"muum""" penheng it

() [J KopioausschileAlich fir dis Zwecke der intermationalen
Recherchs nach Abschnitt (mdnichtals
maww

@ O mmﬂwmuuﬁﬂfm e iaiien,

die wahdu'
tmnﬂhd.:mﬂ'x?:hﬂr SO uater)

(D O pesmmen wmdmmhhm%

11 B Soustige (einoeln suflhren): FAM IBAL ............ :

Allilbd“ﬂ‘.n. der Laichmungen, dio B nl.lhﬂldu
Ve e werden sot e BT Deutsch
E‘ Nr.X UNTERSCHRIFT DES ANMELDERS, DEA ANWALTS ODER DES Gmm:“m mmm§
#ﬁmﬂhm.ﬁbw-mﬂuhmw.ﬁ nicki sindmdly aus den Astrog
Merr.k Patert GmbH
V.
‘ pl W
T. Rupp Dr. Elermann :
om Anmeldeamt snszafiilien
1. Datum des tatgchlichen dieser 2. Zeichmmgen:
st e ™ 08 @ 0 3 0.8 MAR 2004
3. Qelindertos Bingangadatum mmdmnhug 7/ D Bepgngn:
ﬁ:m:htdnmwlln
mnull Amml
4. Dahum des fHatgerechten Bi mmwm
Richtigatelivngen nach Artikol 1 mpt'ﬂ! '

5. Intemnatinnale Recherchenbehfrde
(alls rwel oder mekr ntindig rind): [SA /

O

Bt g e

Vam Internationalen Blro auszafillen

Formblatt PCT/RO/101 (letztes Blatt) (Januar 2004)

Sieghe Anmerlmgen n diesem Antrogsformular



PATENT COOPERATION TREATY /Zb

PCT

INTERNATIONALER RECHERCHENBERICHT
(Artlkel 18 sowle Regein 43 und 44 PCT)

Akterzeichan des Anmaiders oder Anwalts WEITERES slehe Formbiutt PCT/SA/220 sawle, soweR
P03/051-ve]l VORGEHEN 2utreflend, nachatshender Punit 6
namationales Aldenzeichen Intemationales Anmededatum (Frihestss) Priorilisdatum

{Tag/Monat/laly) ({Tag/Monat/ilahr)
PCT/EP2004 /002350 08/03/2004 03/04/2003
Anmelider

MERCK PATENT GMBH

Dieser Intemationale Recharchenbericht wurds van dar Intemationalen Recherchenbehirde erstalit und wird dem Anmelder gamai
Artikgl 18 Obermiitelt. Eine Kople wird dem Intamationalen Biyo Obermittait.

Dieser Intemationale Recherchenbericht umfeBtinsgesamt_____ 12 _ Biiter.
Dardber hinaus Begt Ihm jewells eina Kopie dar in diesem Bericht ganannisn Untsriagen zum Stand der Technik bel.

1. Grundiage dea Barichts

a. Hinsichiich der Sprache st dle inlemationals Racherche auf der Qrurdiage der intemationalan Mmuldung in der Sprache
durchgeflhrt mrdan. In der sla aingsnaicht wurdae, safemn unter dissem Punkt niciis anderes angegaban st

D Die Intemnetionale Recharche Ist auf der Grundiege einer bal der Bahdrde eingereichien Jbsmetzung der
internationalen Anmeidung (Regel 23.1 b)) durchgetilirt worden.

b. |:| Hinalchilich der In der intemationalen Anmaldung offerbartan Nucisolid- und/oder Aminosiuresstuens sishe Feld Nr. 1.
2 E Bastimmis Anapriiche haban aich als nicht recherchlerbar erwissen {slehe Feid I1).
3. [X] Hangeinde Einheltiichkeit de* Erfindung (sishe Feid Ii).

4. Hinskchtich der Bexelchnung dar Erfindung
[[]  wird der vom Anmeider eingersichta Wortiaut genahmigt.
[X] wurdeder Worllaut von der Behtrde wie foigt festgesstzt:
PYRROLIDIN-1, 2-DICARBONSAURE-1- (PHENYLAMID) -2- (4- (3-0XO-MORPHOLIN-4-YL) -
PHENYLAMID) DERIVATE UND VERWANDTE VERBINDUNGEN ALS INHIBITOREN DEB
KOAGULATTIONBFAXTORS XA ZUR BEHANDLUNG VON THROMBOEMBOLISCHEN EREKRANKUNGEN

5. Hinalchiich dar Zusammerniassung
D wird der vomn Anmelder eingareichts Wortiaut ganehmigt.
IE wurda der Wortiaut nach Aegel 38.2b) In der in Fald Nr. IV angagebsnen Fassung von der Behfirde fesigesetzt.
Dar Anmeider kann der Bahlirde Innerhat sinss Monats nach dem Dalum der Absandung diesss ntsmationalen
Racharchenberichis sine Stellungnehme vorlegen.
8. Hinsichtich der Zelchnungen
a. istfolgands Abblidung der Zelchnungen mit der Zusammenfassung xu verffenthichen: Abb. Nr.
[[]  wis vom Anmekier vorgeschiagen
|:] wis von dar Behbrde ausgewiihit, well der Anmelder seibat kelne Abblidung vorgeschiagan hat,
[T]  wievon der Behirs ausgewshit, wal disse Abblidung die Erfindung besser kannzeichner,
b [] wirtkeine der Abbiidungen mit der Zusammeniassung vardifentiiche,

Formblatt PCTASAZ210 (Blatt 1) {(Januar 2004)
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INTERNATIONALER RECHERCHENBERICHT | =

PCT/EP2004/002350

5

A. KLASSIFZIERUNG DES ANMELD

IPK 7 0070265}32 C07D413 12 CO7D413/ 14 C07D417/12 CO7D401/14
C07D401/12 C07C275/26 A61K31/5377 A61K31/444 A61K31/4439
AG61P7/02

Nach der Intamationsion Pajsniidassification (IPK) odar nach der nationaian Kiassietion und der IPK

B. RECHERCHIEATE GEBIETE

Racherchiater Mindestpriistoff nd
K7 COID COTC  AGLK  AGLP el

Recherchierte aber nicht zum Mindesiprilisioll gehdrende VerGifanilichungen, sowell diess unier die mcherchiarien Geblata fallen

Wiihrend der inlamationajen Recherche konautileris alokdroniachs Datenbank (Nama der Datenbank tmd avil. varwandala Suchbagrifa)
EPO-Internal, WPI Data, BEILSTEIN Data, CHEM ABS Data, BIOSIS

€. ALB WESENTLICH ANGEBEHENE UNTERLAGEN

Kaingorie® | Bezsichnung der Vardientichung, sowst erforderiich umter Angabe der in Betracht knsvemenden Telle Batr. Anspruch Nr.

X "WO 01/64642 A (COR THERAPEUTICS (US)) 1-41
7. September 2001 (2001-09-07)
Seite 1, Absatz 1

Definitionen der Gruppen A, D und G,
Seiten 42 und 43

Seite 180; Beispiele 72,73

Anspruch 1

X WO 00/71516 A (COR THERAPEUTICS INC) 1-41
30. November 2000 (2000-11-30)
1n der Anmeldung erwihnt

Seite 1, Absatz 2

Anspruch 1

Y WO 02/22575 A (GENENTECH INC (US)) 1-41
21. Mirz 2002 (2002-D3-21)
Seite 1, Absatz 1

"P* Verdflartiching. die vor dem hiemallonslen APTSHieGaIUD. sber Tech .. o seryachung dis Miglad dorseben Patentarif bt

Anspruch 1
-/—
El Wallere Vardfieniichungen sind dar Fortsaizumg von Fald C zu E Siehe Anhang Paierifamils
'MMMMMuWMM H Tspuu:.mvm%umn%n:mm“u um

s oder
A m-nnmsund dur'{'aﬂnlkm Anmeidung nicht kofidlest, sohdeim nur xum Vertndnis des der

‘E* mmmmmmm nach dem inlsmationaion mmn.
Anmedadafum veraffanticht worda! " Yerdfarficy cia baansprichie Efindung
‘L VerDifantichung. die goaigned laf, mm Priortisanspruch zwalishal er- Mvm nicht als neu odar aud
m.BnI_n mmmmmkuwmm. hlhnruhnl warden
anderan Im Racherchanbericht genaniTian Verdiient "‘"l""'" 'v-vmm die beanspruciria Erfindun,
soll odar die aus elnem anderen besonderan Gnmd mnm.‘m.ﬁm _%ﬂm g
nhor reTen en
'0" Verbftanilichung, dia sich auf ¢ine miindicha Offenbanmg,
sina Benulzung. sina Ausstaiung oder anders MaBnahmen bazisht _mm;mﬁ.ﬂ wid und

um verMientichl wordoen It
Datum dea Abschiussss dor Internationaian Recharche Abashdadaium des intemationalan Recherchenberichis

29. Oktober 2004 12 11 2000

Name und Poaianechrit der inlamaiionalen Recherchenbahdrds Bavolimichiigter Badlenstetar
Europliaches Pelaniami, P.B. 6618 Pateniinan 2
Yol (1070) SIoe2040, Te. 1 851 spo
Fax (+31-70) M0-3018 a Cortés, J

Fommbiait PCTAGA210 (Biskt 2) (Jermar 2004)
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intemationales Atenamiahen
PCT/EP2004/002350

C./Fortastzung) ALS WEBENTLICH ANGESEHENE UNTERLAGEN

Kalegorie®

Bazeichnung der VeriSantiichung, sowel srfordaiiich unter Angabe der in Belracht kommendan Telle Beir. Anspruch Nr.

Y

14

WO 02/074735 A (MERCK PATENT GMBH (DE))
26. September 2002 (2002-09-26)

Seite 2, Absatz 3 - Absatz 4

Seite 21; Beispiel 12

Anspruch 1

WO 02/14308 A (LILLY CO ELI {uS))

21. Februar 2002 (2002-02~-21)

Seite 1, Absatz 2

Beispiele 5,7

Anspruch 1

WO 02/057236 A -(MERCK PATENT GMBH (DE))
25. Juli 2002 (2002-07-25)

Seite 3, Absatz 3

Definition von T, Seite 12

Anspruch 1

US 5 691 356 A (BRISTOL-MYERS SQUIBB CO
(US)) 25. November 1997 (1997-11-25)
Spalte 1, Zelle 15 - Spalte 3, Zetle 19
Spalte 29 - Spalte 32; Beispiele 7-9,13
Spalte 17, Zeile 42

WO 02/48099 A (MERCK PATENT &MBH (DE))
20. Junf 2002 (2002-06-20)

Seite 3, Absatz 2

Seite 46; Beisplel 13

Anspruch 1

W0 95/23609 A (LILLY CO ELI)

8. September 1995 (1995-09-08)

Seite 3, Absatz 1

Anspruch 1

Seite 62 - Seite 63; Beispiele 13,14

NO 00/39118 A (ELI LILLY & CO (US))

6. Juli 2000 (2000-07-06)

Seite 1, Absatz 2

Beispiele 185,202,203

Anspruch 1

WO 02/083624 A (SCHERING CORP/PHARMACOPEIA
INC (US)) 24. Oktober 2002 (2002-10-24)
E?gprodukt des Synthesebeispiels 13, Seite

6B 1 503 244 A (MITSUBISHI CHEM IND (JP))
8. Mirz 1978 (1978-03-08)
N-‘N’(m-trifluoromethylphenyl) carbamoy!!
prolin

Seite 4, Zelle 38 - Zeile 39

-/—

1-41

1-41

1-41

1-41

1-41

1-41

1-41

34,35

34,35

Formbisit PCTABAO (Forlestzung van Bl 2) (Jenwar 2004)
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intamationales AXtenaslahen
PCT/EP2004/002350

CFortsstzung) ALS WESBENTLICH ANGESEHENE UNTERLAGEN

Katagorie"

MWMMMMMMNWMHhWWﬂH Batr. Anspruch Nr.

X

P.X

DATABASE BEILSTEIN

BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY,
FRANKFURT-MAIN, DE;

27. Juni 1988 (1988-06-27),

XP002282645

Database accession no. BRN 88135
Zusammenfassung

& HAMILTON: J. BIOL. CHEM.,

Bd. 198, 1952, Seite 587,

DATABASE BEILSTEIN

BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY,
FRANKFURT-MAIN, DE;

27. Juni 1988 (1988-06-27),

XP002282646

Database accession no. BRN 102211
Zusammenfassung

& FISCHER: CHEM. BER.,

Bd. 34, 1901, Seite 452,

DATABASE BEILSTEIN

BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY,
FRANKFURT-MAIN, DE;

19. Marz 1991 (1991-03-19),

XP002282647

Database accession no. BRN 3971830
Zusammenfassung

& MORTIMER: J. CHEN. SOC., 1961, Seiten
189-201,

DATABASE BEILSTEIN

BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY,
FRANKFURT-MAIN, DE;

9. August 1996 (1996-08-09),

XP002283422

Database accession no. BRN 7437586
Zusammenfassung

& GLASS ET AL: ARCH. PHARM.,

Bd. 328, Nr. 10, 1995, Seiten 709-719,

WO 03/045912 A (NARNER LAMBERT CO LLT
(US)) 5. Juni 2003 (2003-06-05)

Seite 293 - Seite 294; Beispiele 135,136
Seite 1, Absatz 1

Seite 142 - Seite 157; Tabellen 1,2
Seite 158, Absatz 1

Seite 221 - Seite 235; Beispiele 28-50
Seite 251 - Seite 257; Beispiele 75-82
Seite 268 - Seite 271; Beispiele
101,102,104-106

Seite 301 - Seite 314; Beispiele 149-173
Seite 322; Beispiel 178

Ansprlche

)

34,35

34,35

34,35

37-39

1-41

Fommbistt PCTAEA210 (Foriselumng ven Biat 2) Jenumr 2004)
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INTERNATIONALER RECHERCHENBERICHT —_
PCT/EP2004/002350
C{Fortestxing) ALS WESENTLICH ANGESEHENE UNTERLAGEN
Kalegorie® | Bazaichnung der Verdfisnilichung, sowall arforderiich unier Angebe der In Betrachi kommendan Telle Batr. Anspruch Nr.
1-41

P,X

WO 03/050088 A (ELI LILLY &CO (US))
19. Juni 2003 (2003-06-19)

Seite 1, Absatz 2

Seite 75; Beisplel 14

Seite 77; Beispiele 17,18
Ansprlche

Formblall PCTASA%10 (Fortestzung von Bialt 9) fanusr BO04)
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_Internetionalea Aktenzeichen
PCT/EP2004,/002350 ﬂo

INTERNATIONALER RECHERCHENBERICHT

Feld !l Bemsriungen zu den Anapriichen, die sich als nicht recherchierbar srwiesen haben (Fortsstrung von Punic 2 auf Blatt 1)

Geman Artikal 17(2)a) wurde aus foiganden Griinden fir bastimmte Anspriche kain Racherchenbericht ersteill;

1. Anapriiche Nr.
well sio sich auf Gagenasinde bexziehen, zu daren Racharcha de Behdrde nicht verpfiichist ist, nimiich

2. E] Anspriche Nr. 1-15,17-22, 34 (tetliweise), 35, 37-39 (teilweise)
well sie sich eut Telle der Intlsmationalen Anmeidung bezishen, die dan vorgaschriabenen Anforderungen 80 wanig entaprechean,
daB aine sinnvolle iImemationale Recharche nicht durchgefilhrt werden kann, nimiich

siehe BEIBLATT PCT/ISA/210

s, Angpriiche Nr.
wal e8 aich dabel um abhiingige Anspriche handalt, dis icht enteprechend Satz 2 und S der Regel 6.4 ) abgeisBt sind.

Fekd I Bemerkungen bel mangainder Einheltichkeit der Erfindung (Forteetzung von Punkt 3 aut Blatt 1)

Die intemationais Rechserchenbahdrde hat fesipastallt, dad dase Inlamationale Anmeidung mehvers Erfindungen enthdit

siehe Zusatzblatt

1. Da der Anmsidar afle erforderiichen zusitzichen Hacherchengeblhren rechizsitig entrichtet hat, ersirecit aich diesar
Infemationals Racharchenbericht aud afle recherchierbaren Anapriche.

2. D Da fir afle recherchiarbaren Anepriche die Racharche ohne sinen Arbeltesufwand durchgefiihet werden konnts, der sine
zusiitziche RecherchengebOhr gerachiiertigt hilts, hat die BehOrds nicht zur Zahtung sinar solchan Gebhr auigefordart.

3, D De der Anmeidar rur einige der erforderichen zusdtzfichen Recherchengsbihren rechizelfig entrichist hat, ereireckt sich dleser
e lnhmnﬂg;ulh: Recharchanbericht nur auf de Anspriiche, fiir dle Geblihran entrichist worden eird, namiich auf die

4, D Dar Anmaider hat dis arfordadichen zusitzichen Recherchangeblhren nicht rechizsitiy antrichiat. Der inlermnationals Recher-
d':hnhiddn beschrénkt sich dahar aut dis in den Anepriichen zuerst erwiihnts Erfindung; diesa I6t In folgenden Ansprichen 6r-

Bamerkungen hinslchtiioh sinas Widerapruchs D Dis zuséitziichen Gabdhren wurden vom Anmeidar urmer Widerepruch gezahit,

m Dis Zahlung xuaitziicher Recherchangebdhren erfoigts chne Widarspruch.

Formbiatt PCTASA/210 (Forisatzung von Biatt 1 (2)) (Jemuar 2004)
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WEITERE ANGABEN PCTASA 210

Fortsetzung von Feld II.2
Ansprlche Nr.: 1-15,17-22, 34 (teilweise), 35, 37-39 (tellweise)

Die Definitionen der Gruppen WE und T sind unklar im Sinne des Artikels
6 PCT. So 1st nach der Definition in Anspruch 1 der Ring WE ein
gesittigter Ring der eine Doppelbindung (dies fOr sich 1st schon ein
Wiederspruch) und eine oder mehrere Oxogruppen enthalten kann, Ring T
ist definlert als gesittigter oder ungesittigter Ring der ein- oder
Zweifach oxo-substituiert ist. Nach diesen Definitionen 1st unklar ob
Ringe wie z.B. 3,4-d{hydro-4-oxopyrimidin, 3-oxao-2,3-dihydro-pyrazol,
die 1n {hrer Enolform aromatisch sind, umfasst werden. Dies 13sst sich
dahingehend verallgemeinern, dass unklar ist, ob generell
hydroxy?u:stituierte Aromaten umfasst werden oder nicht, bzw. wo die
Grenze 1st.

Ferner umfassen die Anspriliche 1-15 und 17-22 so viele
Variationsmdglichkeiten, dass eine sinnvolle und zuverildssige
Strukturrecherche nicht mbglich erscheint. In Formel I 1st die einzige
strukturell1 festgelegte Gruppe die Carbonylgruppe und die in Formel I
enthaltene Strukturinformation 1st im Wesentlichen die, dass das Molek(il
drei Ober zwei Brlickenelemente verknllpfte Ringe enthalten muss, wobei
efn endstindiger Ring eine exocyclische Doppelbindung zu einem
Heteroatom enthalten muss. Wobei, wie bereits erldutert, unklar ist, ob
der mittlere und der besagte endstindige Ring aromatisch sein kdnnen
oder nicht.

Die Recherche wurde daher auf den Gegenstand des Anspruchs 16
beschrdnkt, der klar im Sinne des Artikels 6 PCT 1st.

Fir die Anspridche 34 wurde eine so grosse Zahl neuheitsschidlicher
Dokumente gefunden, dass es nicht sinnvoll erscheint diese vollstindig
Zu aufzuflhren. Daher werden nur einige exemplarisch zitiert.

Die Zwischenverbindungen des Anspruchs 35 sind keine
Zwischenverbindungen der Verbindungen des Anspruchs 16 und wurden daher

nicht recherchiert.

Die Zwischenverbindungen der Anspriiche 37-39 wurden nur insoweit
recherchiert, wie sie sich auf Zwischenverbindungen der Verbindungen des
Anspruchs 16 beziehen.

Die Verbindungen des Anspruchs 23 wurden nur insoweit recherchiert, wie
sie vom Anspruch 16 umfasst werden.

Die restlichen Ansprliche 26-33, 40 und 41 wurden nur insoweit
recherchiert, wie sie sich auf Verbindungen des Anspruchs 16 beziehen.

Der Anmelder wird darauf hingewlesen, dass Patentansprlche auf
Erfindungen, fir die kein internationaler Recherchenbericht erstellt
wurde, normalerweise nicht Gegenstand einer internationalen vorlaufigen
PriGfung sein kdnnen (Regel 66.1(e) PCT).In seiner Ejgenschaft als mit,
der internationalen vorldufigen Prdfung beauftragte Behdrde wird das EPA




P

Inimetionales Akisnzeichen PC T/EP 2004 /002350

WEITERE ANGABEN PCTASN 210

also in der Regel kefne vorldufige Prifung fOr Gegenstdnde durchflhren,
zu denen keine Recherche vorliegt.Dies g11t auch fOr den Fall, dass die
Patentansprlche nach Erhalt des internationalen Recherchenberichtes
gedndert wurden (Art. 19 PCT), oder filr den Fall, dass der Anmelder im
Zuge des Verfahrens gemiss Kapitel II PCT neue Patentanprdche
vorlegt.Nach Eintritt in die regionale Phase vor dem EPA kann jedoch 1im
Zuge der Prlfung eine weitere Recherche durchgefilhrt werden (Vgl.
EPA-Richt1inien C-VI, 8.5), sollten die Mingel behoben sein, die zu der
Erkldrung gemdss Art. 17 (2) PCT geflhrt haben.

- e ———
" v
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Intarmationaies Aktanzelchen

BCT/EP2004/002350

Fald Nr. IV Wortiaut der Zusammanfaasung {(Fortsstzung von Punki 5 auf Blatt 1)

Verbindungen der Formel |

worn

Bedeuﬂ.mg
haben,

sind Inhibitorsn des Koagulationafakiors Xa und kénnen zur Prophylaxe-

Exe®
Nw '

_ 'D—GJ‘\*O
N, CR", oder eln ap® hybridisieriea C-Atom, ,
zusammen mit W alnen 3- bla 7-glledrigen gesitigten
carbocyciischen oder heterocycllachen Ring mit O bia 3 -
N-, 0 bla 2 O- und/oder O bia 2 S-Atomr, :
der sine Doppelbindung anthalten kann,
sinen ein- ader zwelkemigen uneubstitulsrtan odsr ek
oder mehrfach durch Hal, A, OR®, N(R%)j, NOz, CN,
oodn’oderoomn').mmnmm

Carbo- oder Heterocyolus mit 0 bla 4 N-, O- und/oder 8-

{C(R b, TCR WA, JC( a0, [CRkS- oder
LCHRCHY, -

G HCONRC(R b, ACRIGENRCOIC b

{C(RINR (R sk, {CRYLOC(R Y
C{R*LCOIC(R k- odar {C(R*aLCOOCH Yk,

" Alkylan, Cycloalkylen, Het-diyl oder Ar-diyl,

dneneln-ohmahnlgen_gaalﬂghnod«
unges&tiigten Carbo- odar Hetsrocycius mit O bis 4
N-, O- und/oder S-Atomen, der ein- oder zweifach durch

. =0, =8, sNR, =N-CN, =N-NCq, =NOR?, =NCOR®,

=NCOOR', *NOCOR" substitulert Ist und femer ek,

zwok oder drelfach durch B*, Hal, A, -JCRslrA?,

" {C(R"alHet, {C{R“alr-Cycioalio, OR?, N(RYa, N,
.CN, COOR?, CON(R%s, NR'COA, NR*CON(R)s,
NRSOA, COR', SO;NR' undioder S(0),A substitulert
senkann, )

- A" und A" dle In Patentanspruch 1 angegebane

und/oder Theraple von thrombosmbollschen Erkrankungen und zur
Behandiung von Tumoren singesstzt werden,

. Atoman, l':

p———
e e !
P

P
——

Formbintt PCTASA/210 (Fortsetzung von Biatt 1 {(2)) (Januar 2004)
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Inlemationales Aldanzelchan
Angeben 24 VerEflontichungen cie sur saben Patantamie gehoren PCT/EP2004/002350
Im Racherchenbericht Dahm der Migliad{er) der Datumn der
angeflhries Pamentdolument VerOftentichung Paientfamilis Verdflentlichimg
WO 0164642 A 07-09-2001 AU 4535301 A 12-09-2001
AU 5078301 A 12-09-2001
AU 7486700 A 17-04-2001
BR 0014076 A 15-10-2002
CA 2385592 Al 22-03-2001
CA 2401778 Al 07-09-2001
CN 1391655 T 15-01-2003
CZ 20020961 A3 14-08-2002
EP 1216228 A2 26-06-2002
EP 1259485 A2 27-11-2002
HU 0203289 A2 28-01-2003
JP 2003509406 T 11-03-2003
NO 20021229 A 21-05-2002
WO 0119788 A2 22-03-2001
WO 0164642 A2 07-09-2001
WO 0164643 A2 07-09-2001
US 2003162690 Al 28-08-2003
US 2004097561 Al 20-05-2004
US 2002002183 Al 03-01-2002
W0 0071516 A 30-11-2000 AU 5283600 A 12-12-2000
AU 5284000 A 12-12-2000
CA 2371904 Al 30-11-2000
CA 2374788 Al 30-11-2000
EP 1185511 A2 13-03-2002
EP 1185512 A2 13-03-2002
JP 2003500390 T 07-01-2003
JP 2003500391 T 07-01-2003
WO 0071515 A2 30-11-2000
WO 0071516 A2 30-11-2000
Us 6673817 Bl 06-01-2004
NO 0222575 A 21-03-2002 AU 8381901 A 26-03-2002
cA 2421548 Al 21-03-2002
EP 1317429 Al 11-06-2003
JP 2004509104 T 25-03-2004
WO 0222575 Al 21-03-2002
US 2002055469 Al 09-05-2002
WO 02074735 A 26-09-2002 DE 10113402 Al 26-09-2002
CA 2441427 Al 26-09-2002
WO 02074735 A2 26-09-2002
EP 1385818 A2 04-02-2004
Hu 0303512 A2 28-01-2004
US 2004097550 Al 20-05-2004
NO 0214308 A 21-02-2002 AU 8287101 A 25-02-2002
EP 1311501 Al 21-05-2003
0 0214308 Al 21-02-2002
US 2004010017 Al 15-01-2004
WO 02057236 A 25-07-2002 DE 10102322 Al 25-07-2002
BR 0116804 A 17-02-2004
CA 2434937 Al 25-07-2002
€Z 20032151 A3 12-11-2003
WO 02057236 Al 25-07-2002
EP 1351038 Al 15-10~2003
SK 10142003 A3 03-02-2004

Farmbisti PCTABAZMO (Anhang Petenftamii] (Janupr 2104)
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INTERNATIONALER RECHERCHENBERICHT niomalonsies AlenTeIchen
Argben u VisOfindiichimgen. cie 2 salban Ptentiamils ghiren PCT/EP2004/002350 Jﬂ :
Fechearch Datum der L der Datum der 4 Z; k
m;";um Pam::mt Verdfientichung w:-:‘:ﬂnnb Verdflantichung
W0 02057236 A US 2004087582 Al 06-05-2004
US 5691356 A 25-11-1997 KEINE
WO 0248099 A 20-06-2002 DE 10063008 Al 20-06-2002
— AU 2188102 A 24-06-2002
BR 0116115 A 23-12-2003
CA 2431766 Al 20~06-2002
CN 1481358 T 10-03-2004
CZ 20031773 A3 12-11-2003
WO 0248099 Al 20-06-2002
EP 1341755 Al 10-09-2003
HU 0303296 A2 28-01-2004
JP 2004515538 T 27-05-2004
NO 20032605 A 13-06-2003
K 8292003 A3 07-10-2003
US 2004038858 Al 26-02-2004
WO 9523609 A 08-09-1995 AT 250028 T 15-10-2003
AU 684918 B2 08-01-1998
AU 1975295 A 18-09-1995
BR 9506979 A 18-11-1997
CA 2183464 Al 09-08-1995
cN 1147205 A ,B 09-04-1997
cZ 9602584 A3 11-06-1997
DE 69531753 D1 23-10-2003
DE 69531753 T2 21-10-2004
DK 672658 T3 12-01-2004
EP 1361212 Al 12-11-2003
EP 0672658 Al 20-09-1995
ES 2206479 T3 16-05-2004
FI 963451 A 03-09-1996
HU 76330 A2 28-08-1997
IL 112795 A 28-01-2001
JP 9509937 T 07-10-1997
NO 063684 A 28-10-1996
NZ 282588 A 19-12-1997
PL 320637 Al 13-10-1997
PT 672658 T 27-02-2004
RU 2148585 C1 10-05-2000
51 672658 T1 29-02-2004
™ 401403 B 11-08-2000
WO 9523609 Al 08-09-1995
Us 5705487 A 06-01-1998
Us 5726159 A 10-03-1998
us 5707966 A 13-01-1998
A 9501617 A 27-02-1997
W0 0039118 A 06~07-2000 AT 272633 T 15-08-2004
AU 2055500 A 31-07-2000
CA 2361149 Al 06-07-2000
DE 69919212 D1 09-09-2004
EP 1140903 Al 10-10-2001
JP 2002533454 T 08-10-2002
) 0039118 Al 06-07-2000
US 2004029874 Al 12-02-2004
Us 6635657 B1 21-10-2003

Foombiait PCTABA210 (Anheng Pataniamile) {lanuar 2004)
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) INTERNATIONALER RECHERCHENBERICHT —
-_ O T VERHCRITORT R T e PRl ger PCT/EP2004/002350
Im Racharchenbericht Datum der Miigladier) der Daturn dar
engefihries Patenidolument Verdifentiichung Patsntfamile VerSifentichung

WO 02083624 A  24-10-2002 BR 0208957 A 22-06-2004
CA 2444031 Al 24~10-2002
CZ 20032831 A3 17-03-2004
EP 1381590 Al 21-01-2004
NO 20034612 A 08-12-2003
NZ 529551 A 19-12-2003
Sk 12882003 A3 08-06-2004
WO 02083624 Al 24-10-2002
US 2004097547 Al 20-05-2004
US 2004106794 Al 03-06-2004
US 2004147559 Al 29-07-2004

6B 1503244 A  08-03-1978 JP 51095134 A 20~08-1976
JP 52042877 A 04-04-1977
P 52042893 A 04-04-1977
CA 1076114 Al 22-04-1980
CH 624272 AS 31-07-1981
DE 2604989 Al 19-08-1976
FR 2300083 Al 03-09-1976
N 7601296 A 12-08-1976

WO 03045912 A 05-06-2003 BR 0214519 A 13-10-2004
CA 2468715 Al 05-06-2003
EP 1465864 Al 13-10-2004
WO 03045912 Al 05-06-2003
US 2003162787 AL 28-08-2003

W0 03050088 A 19-06-2003 EP 1456175 Al 15-09-2004
WO 03050088 Al 19-06-2003

Formblalt PCTABAZ10 {Anheng Petsiwniia) (anuar 2004)
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Trawite + GiL PCT-PRTENT 378 FAGE WACT AL1 DREREVTAC
Dopendencia: 2629 BIVISION OF MUEVAS CREACTONES

SUPERINTENDENCIA DE INDUSTREA ¥ COMERCIO
HIT © 800175089-2

RECIED OFICIAL DE CAJA ¢ 03 - 74,089
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\

fiese CONBIGRACION t3it

DEPOSITANTE TIFO PAGD BRHCO CUENTA Ko. PABD FECHA PGO Vr. PAGD
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DF!
TRAMITE

Ummnm

PATéNTE DE INVENCION MODELO DE UTILIDAD () )

- \ndicactén de que 58 solicita ia concesion de una patente. { ;{

- Dalmdnﬂuﬂﬁadﬁndeln!khmodelapmmquumdmnlum l ) {
Descripeldn de la Invencion. {} (1~

. Dibujo s seresios pertinentes. () {

-  Comprobante de Pago de las tasas sstabiecidas,

..: COMPLETA { )' mcoﬁ_PLETA () ()
DISERO INDUSTRIAL ( )

Indlcacldn de que se solicita el registro de Disefio industrial (
" Datos de identificacidn del solicitanie o de la persona que presenta (
13 solicltud.
Representacién grifica o fotogrifica del Diaeﬁo Induutml o muestra de}
Material que incorpora el disefio. ( ). |
Comprobante de pago de las tasas establecidas { )

)
N ()

COMPLETA () " INCOMPLETA () (

ESQUEMA DETRAZADC  { )

- Indlcaclén de que solicita el regisivo de un Esquema de trazado. { ) ()
- Datos de {dentificacion del solcitante o de ia persona que presenta
La solicitud. {)
Representaclon grafica del esquema de trazado ()}
Comprobante de pago de fas fasas establecidas. { )

g, gy, g,
T et S

COMPLETA () INCOMPLETA () ()

Firma Responsable:

Fecha:
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMNERCI
Bogot4,
2020
Doctor {(a)

FERRERO EMILIO

REFERENCIA Radicacién No. 5 99507
8olicitud internacional EP2004/002350
Fecha ilnicio fase naciomal 03/11/2005

Trémite 11

Evento 378

Actuacién 430

oficio No. . | aeiqq

Como resultado del examen de forma, realizado con fundamento en el articulo 318 des
la Dacieién 486 de la Comisifn de la Comunidad Andina, articulc 27 dal Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Clrcular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La seolicitud no contiens el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del C&digo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existencia y represantacién legal de la socledad solicitante, cuando &sta fusre
persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses sigulentes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormemte enunciados.
En caso de no dar cumplimiento al presente reguerimiento, la solicitud se
considerari abandonada y perderf su prelaciém.

Notiffiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No.10 de 2001.

CLARA DE 8
Jafe de la §jvisién de Nuevas Creaciones (E)

El anterior requerimiento fue notificado por fijacién en ligta de

fecha ' ...
adpall Zaﬂll’. 2005




