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Derecho de la Competencia, Propiedad

OPti mum Industrial y Comercio Exterior

Seftora jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

0w oy 5Ty

b

Referencis : Expediente N° 09 057907

Asun : Oposicion a la solicitud de patente de Invencion titulada
“CORMAS  CRISTALINAS DE HEMIFUMARATO DE
ALISKIREN”

Solicitanie L NOVARTIS AG.

Crposiiora : GYNOFOARMS.ALS,

Publicada en iz Gaceta de la Propiedad Industrial

N° 618 del 19 de julio de 2010

Yo, ELIANA 184 URA MORENG BOHORQUEZ, sbogada en ejercicin, identificada

cemoe

ar pie de su firma, con tarjeta profesional No. 83823 del Consejo

a judicacura, en mi condicidn de apoderada de !a sociedad
GYNCPHARM. 5.4.5 Conformada bajo las leves de la Republica de Colombia v

I omieitiade ar de ciidad e Rareapeir Teymbi ; i
dumicitade on la ciudad de Barranquilla, Colombia, atentamente manifiesto que

stanae denvrg del téimino de ley y por orden expresa de mi representada, presento

neesion del registro de la Patente de Invencidn titulada “FORMAS

FIFUMARATO DE ALISKIREN”, cuyos titulares son
Usced decl fundad: sicic i

a Usced declarar fundada esta oposicion y en consecuencia

:rente solicicada.

Bogota Colombia



Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

1. "NTERES PARA ACTUAR

Cordforme a lo dispuestc en el articulo 42 de la Decision 486 de 2000 de la

CAN, estarido dentro del término estipulado por la lev, manifiesto el legitimo inserés

de nuestra cepresentada para ovcnerse al tegistro de la patente de la referencia,
atendiende a que la selicitud pretendida no cumpie con los requisitos dispuestos en la

1. ~

nve v de ser concedida afectaria directamente la
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sroductos de mi representada, que contienen, en
particutar ALISKIREN. For lo rants, solicito resperuosamente a ese Despacho se sirva

Q fener en cuenta la presents oposicion dentro del rramite administrativo que se surte en

A

MENTOS DE HECHOS

'z solicitud EP20050:23642 dei 2006-11-07; v fue
Industrial N° 618 del 19 de

2
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biana O 907 obieto de la presente oposicion se rtefiere a

.
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ARATO DE ALUISKIREN vy encarnaciones

por eiemplo, preparaciones farmacéuricas, los

ooes0s para 1a fabricacion ae las formas cristalines, usos farmacéuticos y similares.

cristal tienen prepiedades particularmente ventajosas, por ejernnlo el

Tel (57132131213-6205021 - Fax (37161219 79
E-mail: neg @0 U WN-CO COM - WWW.GDTL T LI Som
Bogotd Lolombia



Derecho de la Competencia, Propiedad

Opti mum Industrial y Comercio Exterior

ser riles en i fabmuaon g prepa yraciones farmacéuticas para reduccion de la

. 1
presion deé sanguinea.

7.3.En primera mstancig, se debe advertit que en el capitulo reivindicatorio de la

licitud objeto de la presente oposicién, se hace referencia a los usos de la

Paises MMiembros owrgardn patentes para las invenciones, sean de producto o de

procedemiento (..}, los usos no estan contemplados como patentables; y, Articulo

. 20.- “No serdn pateatabies (...} &) los métodos terapsuticos o quirdrgicos para el tratamiento

humane ¢ animal, asi come ios métodos de diagnsstice aplicados a los seres humanos o a
.
H

amimales”. Solo seran patenmable

08 *‘"“'“‘ JQUCTOS O PIoce \Lm*emog Por 10 anto a 5U7

]
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de 12 norma, dicha mareria

F \ . ¢ .

la CAN que consagra: “Los paises
miembros otorgardn parentes vara las invenciones, sean de producio o procedimiento, en
zodos ios campos de la tecnologin, siempre que sean nuevds, tengan nivel inventivo Y sean

riseoniblos T~ A
‘ suscepubles de zplicacidn indu
TS

deben ser nuevas v tener nive! inventivo. Bien, pues antes de la fe echa de priorldaa

17, t2nemos que las nvenciones objeto de patente

de esma solicitud  se uenwan os siguientes documentos que afectan ia
‘ patentabilidad de la presence solicitud:

o D1 USZ003149303 pubiicada el 07 de agoste de 2003.

COM - WWW. 0PN
Bogots Colombia
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0ptlmum Industrial y Comercio Exterior

Nt 08 e N Ga vapies se Diicko docaraente D ~orciome
intermediarios en el proceso ce varias etapas. Dicho docurento D1 proporcions
Sefermiacian coralinds cahre clme  ahrener (rictsies Ge merdiammaraie ce

irformacion ceraliada sobre como obrener cristaies e nevnifumarato de o shiren,

teniendo :n ceenta que la esterzoquimica elaborada para el gruno amino citado en

el parrafe 001 del misine decumento D1 gue corresponde
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compuesns 2 (8), 4 (8}, 3 (8, 7 (8), es la misma estereoquimica del hemifumarate
de aliskiren; la solicitud objeto de la presente oposicion no es nov=dcsa vues lo

rectamades ya era patte de arte anterior,

.6 Tomando el documento DY como el estade del arte mds cercano a Iz solicirud

Yl U ~—~ . i N . -
abjero e iz presente Cposic:dn, nO es altura inveativa, va que

1 materia a partir de dicho docuimenso 131 por

i
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SSKIREN vy encarnacicnes

GFUMARATO DE A
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relacionadas -on las mismss, por

tas formas cristalinas, usos farmacéuricos v similares.

Drocescs vara wa fabricacién de

de la solicitud objero de la presente oposicion,

io descrito antemormente, se deriva que la

DLCQC preie ender un "'XODO"‘OI'C‘ oY paente

~ VT PO A P T N S 3 FEE
‘L.i? Ve GUS i gQue E.’.LCL@L':JC no ClJ.Rlpzu;‘ COn TENZUNO Qe ‘ Qs Ires requisitos

necesarios pava 34 proteccisin.

ue por consiguiente, respecic 2 ia solicitud prerendida se riene gue:

281, CARENCL . n la decisién 486 de la Comunidad

cidn se considerard nueva CI/OT’dd no

T

tace de lu téenica comprenderd rodo lo

uoovdy, wnizacion,

bL SOt C olombis
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Optimum Industrial y Comercio Exterior

comercializacién o cualquier otro medio antes de la fecha de presentacion de la solicitud
de batente 0. en su caso, de la prioridad reconocida.”. A la fecha de prioridad, 07 de
noviembre de 2006 ya era conocido, pues como se demostrd, eran parte del arte
anterior con base en el documento DI, formas cristalinas de

HEMIFUMARATO DE ALISKIREN vy encarnaciones relacionadas con las
mismas, por ejemple, preparaciones farmacéuticas y los procesos para la

fabricacion de

1 -
1

as tormas cristalinas; sobre lo cual busca proteccién en el

capit ulo reivindicatorio.

CARENCIA DE ALTURA INVENTIVA. Segun la Decision 486 de la

Corrunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencion
tiene nivel inventivo, si para una persona del oficic normalmente versada en la materia
técnica correspondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 07 de
noviembre de 2006, a parrir del documento D1 por si solo, un experto en la
nateria puede  legar de manera evidente a formas cristalinas de
HEMIFUMARATO DE ALISKIREN vy encarnaciones rtelacionadas con las
mismas, por ejemplo, preparaciones farmacéuticas, los procesos para la

fabricacion de las formas cristalinas, usos farmacéuticos y similares; sobre lo

cual busca proveccion en el capitulo reivindicatorio.

i
wal

8.3, CARENCIA DE APLICACION INDUSTRIAL L2 Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes

para las invenciones, sean de producto o procedimiento, en todos los campos de la

tecnologia, siempre que sean nmewvds, tengan nivel inventivo y sean susceptibles de
RE AL s F oy T . . ., .

aplicacién industrial”. La presente solicitud carece de aplicacion Industrial ya que

como se demostrd anteriormenite, en el capitulo reivindicatorio se  reclaman

Us0s v estos no son aplicables industrialmente porque primero no se obtiens un
£104Tel {(571)2131213-6205021 - Fax. (571) 6 1219 79

FNUM-CO.COM - WWAW.ODEIIM im-c0.Comm
Bogotd Colombia




Derecho de la Competencia, Propiedad

OPtimum Industrial y Comercio Exterior

producto o preceso; v segundo no es reproducibie o repetible a escala
industrial. Por io wnto, €l objeto de la presente invencion referido a los usos,

o> cumple con el requisito de la aplicacion industrial.

2.9. Dado lo anterior, es posible deducir que la solicitud v 1o reivindicado no es objeto

3 - -y “‘r
aeg paenis il

‘.,x

ad pues es contrario a lo que dicta la Decision 486 de la Comunidad

’L

Andina de Nacicones, Arriculo 14.- “Los Paises Miembros ctorgardn patentes para las

. invenciones, sean a2 producto o de procedimiento, en todos ios campos de la tecnologia,
2 201 SRR R I . ., ;bz(_d l ., d "l”

slempre gue sean nievas, tengan Aivel inventivo y sean susceptibles de aplicaciéon industrial.”.

1

Lz solicitud pretendida no cumple con ninguno de los tres requisitos de

._, patentabilidad.

2.10, Por todo lo anterior, atentamente solicito a usted gue se sirva declarar
fundada la presente oposicién y en consecuencia negar el regisiro a la solicitud
de patente titulada “FORMAS CRISTALINAS DE HEMIFUMARATO DE
ALISKIREN 7, cuvos titulares son NOVARTIS AG, solicitud Colombiana que
aparecié publicada en la Gaceta de la Propiedad Industrial N° 618 del 19 de julio

‘ de 2010.

. J. PRUEBAS

De conformidad con 1= dispuesto por las normas vigentes, solicito a usted tener

COmoH prU“DA en este asunto 1os %igu Entes:

pres

1US2003149303 publicada el 07 de agosto de 2003.
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Carrera 13 N 11983 04Tl (5712 1312136205021 - ¥ax. (571)6 1219 79
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FUNDAMENTO DE DERECHO

Fundamentc esta observacién en las normas legales siguientes:

4.1, Numeral I del articuic 586 del Cédigo de Comercio.

I
()
I
e
o
]
o

iculo 42 de la Decisién 486 de la Comisién del Acuerdo de Cartagena.

4.3 En lzsdemss ncrmas concordantes.

92l

5. ANEXOS

Para los efectos cotrespondienies anexc al presente escrito los signientes documentos:
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Documento aue acredifa al representante legal de GYNOPHARM §.ALS.

3. Recioo de caje del respective pago de tasa.
4, w0
e i LS20D3144303 publicada el 07 de sgosto de 2003.

Cavrera 13 Ne 11955, 0. 104 Tel. (571) 213 1213 -6 2050 21 - Fax. (571) 6 1219 79
Z-rail: negocios@opimum-cs.com - Www.optimum-co.com
Bogoté Colombia




10
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de Bogot4.

Senor Superintendente,

ELIANA ISAURA MORENO BOHORQUEZ

C.C. 51’975.664 de Bogota
T.P.A. 83823 del CS.dela].

Carrera 13 Ne 11995, Of. 104 Tel. (571) 2 13 12 13-6205021 - Fax. (571)6 12 19 79
E-mail: negocios@optimum-co.com - www.optimum-<o.com
Bogota Colombia
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CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE BARRANQUILLA

FECHA: 2010/09/29 HORA: 12:48:45

OPERACION: 03C360929069 PAGINA: 1
R e i S e e L e O g b O i i S L g oY S HJEN SN R S S
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS.
EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:
CERTTIUVFICA
Que por Escritura Publica No. 3,551 del 17 de Dic/bre de 1997,
otorgada en la Notaria 3a. de Barranquilla, inscrito(as) en esta
Cémara de Comercio, el 18 de Dic/bre de 1997 bajo el No. 72,965 del
libro respectivo, fue constituida la sociedad---——===-=—-——-—————————~
anonima denominada GYNOPHARM S.A. ————rm—mmo—m—om oo
CERTIFTICA. ,
Que segun Acta No. 22 del 29 de Abril de 2010 correspondiente a la
Asamblea de Accionistas en Barranquilla, ‘inscrito(as) en esta
Camara de Comercio, el 24 de Junio de 2010 bajo el No. 160,098 del
libro respectivo, la sociedad antes mencionada=—--—-—--=——————=———=——————-
se transformo en por acciones simplificada bajo la denominacidn de
GYNOPHARM T
CERTIFICA
Que dicha sociedad ha sido reformada por las Siguientes escrituras
y/0o documentos privados: ' o N coo
Numero aaaa/mm/dd Notaria No. Insc o Reg aaaa/mm/dd
532 1999/03/25 Notaria 3a. de Barranquilla 80,373 1999/04/13
22 2010/04/29 Asamblea de Accionistas en Ba 160,098 2010/06/24
25 2010/08/18 Asamblea de Accionistas en Ba 161,872 2010/08/30
CERTIFICA
Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad
se rige por las siguientes disposiciones:
DENOMINACION O RAZON SOCIAL:
GYNOPHARM S.A.S.~~———m——mmmm o e e
SIGLA:
DOMICILIO PRINCIPAL: Barranqgquilla.
NIT No: 802.006.279-4.
MATRICULA MERCANTIL: 245,470.
CERTTIUFTICA
Direccion para notificaciones judiciales:
*** CONTINUA ***

IMPRESO POR LEGIS NIT. 360.001.498.9 TEL: 4 255 255 « 2010/07/02
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CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE BARRANQUILLA
FECHA: 2010/09/29 HORA: 12:48:45

OPERACION: 03C360929069 PAGINA: 2
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CR 49 C No 80 - 125 OF 512.
De la ciudad de Barranquilla.
Correo electrédnico: mvenegaslgynopharm.com.co
Pagina Web:

CERTIVFICA
DURACION: E1 término de duracién de la sociedad se fijd hasta el
16 de Dic/bre de 2087.

CERTIUFICA
OBJETO SOCIAL: El1 objeto de 1la sociedad es el ejercicio de todas
las actividades comerciales para: 1)La importacion, exportacion,
fabricacion, comercializacion, distribucion vy venta de productos
farmaceuticos, higienicos, veterinarios e implementos medicos.
2)Cualquier otra actividad 1licita de comercio relacionada con su
objeto social principal vy todo lo que se rrelaciona con la
importacion de los bienes y equipos necesarios para el desarrollo
de su objeto social. 3)Tener la representacion en Colombia de
empresas o sociedades establecidas fuera del territorio colombiano,
cuyo objeto sea similar o complementario. En desarrollo de su
objeto social principal, 1la sociedad podra adelantar y celebrar los
siguientes actos y contratos: A)Exportar e importar, agenciar,
distribuir, comercializar, comprar o vender a comision o
consignacion o de cualquier otra forma o modalidad, toda clase de
equipos, aparatos, bienes al por mayor o al detal, y servicios
relacionados <con su actividad. B)Gravar en cualquier forma los
bienes de su propiedad muebles o inmuebles, dar en prenda los
primeros o hipotecar los segundos para garantizar obligaciones de
la sociedad. C)Constituir apoderados que le representen, asociarse
con otras companias de la misma o parecida naturaleza y en general
realizar toda <clase de operaciones comerciales o civiles y ejecutar
0 celebrar toda clase de contratos o actos del mismo orden, ya sean
industriales, comerciales o financieros encaminados a alcanzar los
fines que se proponen. D)Adquirir, enajenar, administrar, recibir o
dar en arrendatario o a cualquier titulo, toda clase de bienes
muebles e inmuebles. E)Intervenir ante terceros o ante los
accionistas mismos como acreedora o como deudora en toda clase de

*** CONTINUA ***




TR

x 9 kb OS5 Y 1B x

*01*

CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE BARRANQUILLA

FECHA: 2010/09/29 HORA: 12:48:45

OPERACION: 03C360929069 PAGINA: 3
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operaciones de <credito, dando o recibiendo las garantias del caso,

cuando haya lugar a ellas; F)Efectuar cualquier clase de
operaciones de credito activo o pasivo, tales como constituir
depositos, efectuar prestamos. Otorgar o recibir documentos
negoclables, girar, aceptar, endosar, asegurar Yy negociar en
general titulos wvalores recibirlos en pago; G)Celebrar y ejecutar
en general todos los actos y contratos preparatorios,

complementarios o accesorios de todos los anteriores, los que se
relacionen con 1la existencia y funcionamiento de la sociedad, y los
que sean conducentes al buen logro de los fines sociales.--~——————-—=~
CERTIFICA .
CAPITAL : : Nre Acciones Valor Accién
Autorizado L ;
$**********4,000,000,000 *************4,000,000‘:.**.***************1,000
Suscrito _ ' o ’"j;fffi
$*******~k*~k2,672’646,000 *************2,"672'64-6 *_****************1,000
Pagado R S R
$***~k******2,672’646’000 *************2,672,646 *****************1,000
CERTIFICA .
ADMINISTRACION: La sociedad tendra’ 165’ siguientes organos de
direccidn y administracidén: Asamblea General de Accionistas vy
Gerencia la cual sera asumida por un Gerente vy un subgerente
quienes tendrdn representacién legal de la sociedad. Son funciones
de la Asamblea General de Accionistas las siguientes entre otras:
Nombrar al Gerente y a su suplente vy fijar los honorarios a que
tenga derecho; Autorizar al Gerente para suscribir actos vy
contratos en nombre de la sociedad, cuando(i) sean para adquirir,
enajenar, recibir o dar en arrendamiento o a cualquier otro titulo,
toda «clase de Dbienes inmuebles de la sociedad o bienes muebles
diferentes a los productos comercializados ordinariamente por la

-sociedad. e (ii) independiente de su objeto, supere en cuantia el'
equivalente a 300 SMLMV (TRESCIENTOS SALARIOS MINIMOS MENSUALES .

LEGALES VIGENTES). Las demas que le correspondan conforme a la. ley

"o a estos estatutos. El Gerente de la sociedad tiene a su cargo. la

administracién inmediata de la sociedad, asi como la representacidn
*%% CONTINUA ***
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LRI i I b I I b e I I i I I I I I I I I i S S T S S S SR S Y S R T S g
legal de la misma y en tal virtud le estéan asignadas las siguientes
funciones y atribuciones entre otras: Llevar la representacién de
la entidad, tanto Jjudicial como extrajudicialmente. Constituir,
prara casos especiales, apoderados judiciales o extrajudiciales.

Celebrar 1los actos, operaciones vy contratos conducentes al buen
logro del objeto de la sociedad. Cuidar de 1la recaudacidén e
inversién de los fondos de la sociedad. Las demds que le
correspondan conforme a la ley vy a estos estatutos. El Gerente de
la Sociedad deberd contar con autorizacidén previa de la Asamblea
General de Accionistas, cuando pretenda suscribir en nombre de 1la
Sociedad (i) actos o - contratos para adquirir, enajenar, recibir o
dar en arrendamiento o a cualquier otro titulo, toda clase de bienes

inmuebles de la sociedad o bienes muebles diferentes a 1los
productos comercializados ordinariamente por la sociedad, asi como
(ii) actos o contratos, independiente 'de su objeto, que supere en

cuantia el -equivalente a 300 SMLMV (TRESCIENTOS SALARIOS MINIMOS
MENSUALES LEGALES VIGENTES) .—==-m—m e e e e e
CERTIVFICA

Que segun Acta No. 18 del 30 de Octubre de 2003 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad: GYNOPHARM
S.A.S. cuya parte pertinente se inscribidé en esta Céamara de
Comercio, el 06 de Nov/bre de 2003 bajo el No. 107,783 del libro
respectivo, fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Gerente General.
Palacios Aragon Luis Alberto CE.**x*xx%x%x%x%379 788

CERTIFITCA
Que segun Acta No. 49 del 03 de Marzo de 2008 correspondiente a la
Junta Directiva en Barranquilla, de 1la sociedad: GYNOPHARM S.A.S.
cuya parte pertinente se inscribidé en esta Camara de Comercio, el
11 de Marzo de 2008 bajo el No. 138,342 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Tdentificacién
Suplente del Gerente.
Mollajoli Centurion Andres Fernando CE.****x*x*x*xx*x3051,283

k%% CONTINUA ***
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CERTTIFTITCA
Que segun Acta No. 23 del 25 de Junio de 2010 correspondiente a la
Asamblea de Accionistas en Barranquilla, de la sociedad: GYNOPHARM
S.A.S. cuya parte pertinente se inscribié en esta Cémara de
Comercio, el 14 de Julio de 2010 Dbajo el No. 160,520 del libro
respectivo, fueron hechos los siguientes nombramientos:
Cargo/Nombre Identificacién
Revisor Fiscal.
DELOITTE &TOUCHE LTDA Ni.*****860,005,813
CERTTIZFEFICA
Que por Documento Privado del 25 de Junio de 2010, otorgado en

Bogota, por DELOITTE & TOUCHE LTDA. inscrito en esta Camara de
Comercio, el 14 de Julio de 2010 bajo el Nro 160,524 del libro
respectivo, fueron hechos los siguientes nombramientos:
Cargo/Nombre : e s S Identificacidn

Designado: Revisor Fiscal Principal , v

Aguillon Rojas Sandra Milena ' o CCFxFxF*4T 436,442
Designado: Revisor Fiscal Suplente

Prada Sanchez Nubia Marcela L CC.***1,032,358,923

CERTIV¥ICHA
Que segun Documento Privado de fecha 10 de QOctubre del 2.000, ins-
crito en esta Camara de Comercio el 23 de Noviembre del 2.000 bajo
el No. 1.872 del libro repectivo, consta que el senor RUBEN MINSKI
GONTOVNIK C.C. No. 7.463.982, actuando como Presidente y represen-
tante legal de la sociedad GYNOPHARM S.A., otorga Poder Especiél,
Amplio y Suficienta a KAREN JENNIFER FIGUERCA GARCIA C.C. No. 32.-
732.070, para que en nombre y representacion de la sociedad suscri-
ba todas las declaraciones cambiarias a que esta obligada GYNOPHARM
S.A., en el giro normal de sus negocios y operaciones sociales.-----

CERTIUFICA
Que segun Documento Privado de fecha 10 de Octubre del 2.000, ins-
crito en esta Camara de Comercio el 12 de junio del 2.002, bajdfel

2.164 del 1libro respectivo,consta que el senor JORGE CASTELLANOS

MARTINEZ, identificado con C.C.No.19.460.089,actuando como represen-
tante legal de la sociedad GYNOPHARM S.A, otorga Poder Especial Am-
***x CONTINUA #***

MPRESD POR LEGIS WIT. $60,001.099-9 TEL: 4 255 255 » 2010/07/82



CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE BARRANQUILLA
FECHA: 2010/09/2% HORA: 12:48:45

OPERACION: 03C360929069 PAGINA: 6
********************************‘k*************************************
plio y Suficiente a KAREN FIGUEROA GARCIA, identificada con la ce-
dula de ciudadania No.32.732.070 de Barranquilla, mediante docu-
mento privado de octubre 10/2000, inscrito en la Camara de Comer-
cio de Barranquilla bajo el No.1.872 del libro respectivo, para
que en representacion de GYNOFARM S.A, suscriba las declaracio-
nes cambiarias a los que esta obligada GYNOFARM S.A. en el giro
ordinario de sus negocios vy operaciones sociales.-=-—-—=—=—s——mmm—o—

CERTIFICA
Que por Escritura Publica No. 2,404 del 28 de Mayo de 2009,
otorgada en la Notaria 1la. de Bogota cuya parte pertinente se
inscribié en esta Cémara de Comercio, el 02 de Julio de 2009 bajo
el No. 3,948 del libro respectivo, ———— == o o
consta que el sefior LUIS ALBERTO PALACIOS ARAGON con CE No.319788,
en su calidad de Representante Legal de GYNOPHARM S.A., manifesto
que confiere poder general, amplio y suficiente a la Doctora -—-----
CAROLINA MARIA ROMERO CERON, identificada con cedula de ciudadania
numero 52.352.190, para que en nombre de la sociedad GYNOPHARM -----
S.A., promueva y defienda los intereses de la sociedad judicial vy
extrajudicialmente, en toda especie de gestiones y actuaciones ante
las autooridades  administrativas o jurisdiccionales en especial ----
para: a) Recibir notificaciones de cualesquiera tipo de actos ----=--
emanados de las autoridades administrativas o judiciales. b) ~—=-----
Presentar recursos por la via administrativa o judicial, renunciar
a terminos, desistir, conciliar, transigir vy modificar. c¢) Elevar
peticiones vy solicitar informacion a las autoridades —-——-———~==————oe—o
administrativas y Jjurisdiccionales. d) Presentar demandas ante las
autoridades administrativas vy judiciales.-=————=~cmmmmmmm e

CERTIFTICA
Que en esta Camara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucidén, 1liquidacién o
nombramientos de representantes legales de la expresada sociedad.

CERTIFTICA
Que su ultima Renovacién fue el: 31 de Marzo de 2010.

La informacidén sobre embargos de establecimiento se suministra en
Certificados de Matricula, 1la de contratos sujetos a registro, en
*** CONTINUA *#**
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Certificados Especiales.

CERTIFICA
Que los actos de registro aqui certificados quedan en firme cinco
dias .hdbiles despues de la correspondiente inscripcidn, siempre
gue, dentro de dicho término, no sean objeto de los recursos de
reposicion ante esta entidad, vy/o de apelacién para ante Ila
Superintendencia de Industria y Comercio.

—rwnJKZL_ifETQJ——;}
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PODER ESPECIAL

Yo, LUIS PALACIOS ARAGON, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documento actiia en calidad de Representante Legal de la sociedad
GYNOPHARM S.A.S. sociedad legalmente constituida y domiciliada en la
ciudad de Barranquilla (Colombia), por el presente documento otorgo a la
doctora ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio,
identificada como aparece al pie de su firma, con tarjeta profesmnal No. 83823
del C.S. de la J., poder especial, amplio y suficiente, “para formular
oposiciones u observaciones a la solicitud de patente No. 09 057.907, t1tulada
“FORMAS CRISTALINAS DE HEMIFUMARATO DE ALISKIREN”
cuyo titular es NOVARTIS AG, publicada en la gaceta No. 618 del 19 de Juho
de 2010.

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo
de actos necesarios para llevar a cabo el tramite de la oposici6n, incluyendo, sin
limitacién, preparar y presentar solicitudes, hacer declaraciones, pagar tas3s,
contribuciones e impuestos, recabar los titulos o certificados. Asimismo quedan
autorizados para impugnar administrativa todo lo que fuere resuelto en el
expediente a que se hace expresa referencia en el presente poder, con todas las
facultades generales y especificas que fuera requerido para ella.

De la misma manera, ademas de las facultades que le confiere la naturaleza del

presente mandato, se encuentran facultados para recibir, desistir, transigir, -

sustituir, y reasumir el presente poder, incoar acciones, interponer recursos y
demas facultades conferidas por la ley P 2010

en B@yranquilla (Colombla) alos __ - 3 glas gel mesde ___ de

Dado y Firmad
2010.

i
Cédula de Extrer’é No. 319788.

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S. de la J.
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asy United States

a2 Patent Apg}!scatlon Publication o Pub. Mo US 2082/8149303 Al
Stutz et al. (43 Fub. ~im, Aug. 7, 2003

{54} PROCESS FOR THE PREPARATION OF (30 Focelgn Application Pricrity Dsea
SUBSTITUTED OCTANOYL AMIDFES

Jule 3, 2000 (T et i i s
{76} Inventors: Stefan Stutz, Basel (CH); Peter Dec. 15, 200C () e e i
Heroid, Basel (CH); Felix Spindler,
Starrlirch-Wil {(CH) Publication Classificatien
Correspondence Address: (51) Int. CL7 e, CO7C 233/53; CO7D 305/12
WENDBEROTE, LIND & PONACK, LLP. (52) US. CL s 564/164; 549/321
2033 X STREET N. W. .
SUITE 860 S . A?S?RA_CT N
WASHINGTON, DC 20006-1021 (US) Compounds of formula () are smlu}taneously h.a%ogenated
in the 5 position and hydroxylated in the 4 position under
(21}  Appl. No.: 10/312,987 lactonization, the halolactone is converted into a hydroxy-
lactone and then the hydroxy group into a leaving group, the
{22y PBCT Filed: Jun. 26, 2001 leaving group is replaced with azide, the lactone amidated

and then the azide converned to the amine group, in order to
(%6 PCY No PCT/CHGI/00399 obtair compounds of formula (T).
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\wuh halogenation ager

VD)

[a61

87 wherein X is Cl, Bror I,

[0016] d)reaction of the compound of formula VI in the
presence of an alkall metal or alkaiine earth metal
fiydroxide or an alconol o form & corapound of Tormula
Vi,

(VI

‘/\ 3 o
[6617] wherein Mis an alkali metal, an equivalen: alkaline

ap
carth metal or the residue of an alcoho! minus a hydroxyl

[66:8] o)h 1*01}’5*3 of 1he compound of formula VIL in
the prc:\;enc of an acid to form a compound of formula
Vi,

\”l"

{6019 ) substitugon of the hydrogen atom of the
hydroxyl group in the compound of formula VIH and
conversion thereof tc a leaving group AO te form
compounds of formula I'X,

I3)

\l///\ TN /\/Z -
&

2

o tteres

)

B2

s Iformula
soypound of

5 veaction of the o
don agent to ..ro 3

eani if the commenne of fovrwala VI
directiy wiith 2 xinc a21de/-bls-p 713ine Corr n;)lex in the
presence of a tertiary phosphine and an azodicarboxy-
late, if rnecessary in an organic solveni, to form a
compound of formula II.

{06227  As an alkyl, R, and R, may be linear or branched
and preferably comprise 1 to 4 C atoms. Examples are
methyl, ethyl, n- acd i-propyl, n-, i~ and t-butyl, pentyl and
hexyl.

[6023; a halogenaikyl, R, and R, may be linear or
branched and preferably comprise 1 to 4 C atoms, especially
1 or 2 C atoms. Examples are fluoromethyl, difluoromethyl,
triflaoromethyl, chloromethyl, dichloromethyl, trichlorom-
ethyi, 2-chleroethyl and 2.2, 2-trifluoroethyl.

{00247  As an alkoxy, R, and R, may be linear or branched
and preferabiy comprise 1 to 4 C atoms. Examples are
mulhOXV ethexy, n- and i-propyloxy, n-, 1- and t-butyloxy,
ventyioxy and hexyloxy.

{00257 As an alkoxyalkyl, R, and R, may be linear or
branched. The atkoxy group preferably comprises 1 to 4 and
especially 1 or 2 C atoms, and the alkyl group preferably
comprises 1 to 4 C atoms. Examples arc methoxymethyl,
1-methoxyeik-2-yl, 1-methoxyprop-3-vl, 1-methoxybut-4-
yl, methoxypentyl, methoxyhexvl ethoxymethyl, 1-ethoxy-
2th-2-vl, 1-ethoxyprop-3-yl, 1-ethoxybut-4-yl, ethoxypen-
tyl, ethoxyhexyl, propyloxymethyl, bu.yloxymethyl,
1-prepyloxveth-2-yl and 1-buryloxyeth-2-yl.

[0826] Asa C,-Cgalkoxy-C,-Cgalkyloxy, R, and R, may
be linear or branched. The alkoxy group preferably com-
prises 1 10 4 and especially 1 or 2 C atoms, and the alkyoxy
group preferably comprises 1 to 4 C atoms. Examples are
fnii"loxynet"x vloxy, 1-methoxyetii-2-yloxy, I-methox-
yprop-3-yloxy, 1-methoxybui-4- yloxv methoxypentyloxy.,
‘uethc;\ynexyl Xy, ethoxymethyloxy, 1-ethoxyeth-2-yloxy,
1-ethoxyprop-3-yloxy, 1-ethoxybut-4-yloxy. ethoxypenty-
loxy, ethoxyvhexyloxy, propyloxymethyloxy, butyloxym-

ethyloxy, I-propyloxyeth-Z-yloxy and 1-butyloxyeth-2-
yloxy.
T0027] In a preferred embodiment, R, is methoxv- or

ethoxy-C,-C,alkyloxy, and R, is preferably methoxy or
cthoxy. Partif‘ularly preferred are compounds of formula I,
wherein R, is 1-mezthoxyprop-3-yloxy and R, is methoxy.

(90287
and preferably comprise 1 to 4 C atoms. Examples are

methyl, ethyl, n- and i-propyl, - i- and t-butyl, pentyl and
hexyl. Ina pxeferred embodiment, R; and R, in compounds
of formula T are in each case isopropyl.

T80297  As an alkvl, R; may be linear or branched in the
forr of alkyl and 'vreferm v zomoprise 1 10 4 € atoms.
Examples of alky! are listsl hercinabove. Methyl, ethyl, n-
and i-propyl. n-, - and ..x,zy‘z are preferred.

160307 As a C,-C.uvd
branched and p exerno ¥

C atoms. Some
sxamples are  2-bvdroxy 2-hydroxyprop-1-vl,
3-hvdroxyprop- 3.

3- or 4-hydrexybut-1-yi, hydroxy-

may be linear or

~

thy-1-v1,

As analkyl, R; and R, may be linear or branched:
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{0317 Asa O,-Caalkoxy-C,-C
brazored. the alkoxy group prefersd
z:tur3> aod the alkyl group preterably 2 to 4 ¢

xemiples are Z-me-f!m\vubv-l—v:, 2-methoyyprop- l—yl
rmc&hoxyprcpdnvl, 2-, 3- or 4-metnoxybut-1-yl, 2-cthoxy
cihy-1 ~ethoyprop-1-y, 3-ethox \Woa»--vl, and Z-, 3—
o1 4-c.hoxybut- Loyl

[00321

?‘uur of o

' aioms. S Ome

&
&
-
1.
po]

C.-Calkyl, Rs may be
J :ou.p p:efe:ahly com-
{orably 2 ic 4
formyloxy-
butyroviox

13yl ecetyloxy- uMyl, Sropicavico xye' hyl an
<ty

{80337 As a U.-Cominoalkyl, R, m
branched and preferubiy ccmprise 2 10 4 € woms. Some
cxampl‘cs are Z-aminoethvi, Z- or 3-aminoprop-1-y! and 2-,
3- or 4-aminobui-1-yi.

AS
C :aik}vian‘;iao-"

Tre

A orn

3-aim cth‘\ Lanmopwp 1—y1,
dimet JylamAnuow.-;--y!,

As a O -Caalkanoyiamido-C,-Cjadkyl, B, may be
ana ncd The alkanovi group “xﬁ’rabu cotnprises
bly L c 4 C atoms.

bra

crably
indepencentiy ¢ > soms. Some
exarnples are methoxye wulf*e vl ;Z—rr; xycathon-
vieth-1-y1, 3 cycarbonylprop-i-vl, 4-methoxycarbon-

vibut-1-yl, ethoxycarbonyimethyi,
vl, 3~cthoxye

arbiavl-prop

12y be lingar or
Tcomprises 20 6 C

Z-carbamide

HOMS.
em-1-yl,
pdopr

. rmdo ~ethyipre
piop-1-vl, 2+, 3-, 4- or S-carban
33-0r 2 ,:-d-mcrmhut 1-51.

(08391 Asal [
Coalky iy N—C
ched, ang
Daonns and the
apies are e carhlinico
ose M ogtom is snbs
ropyl or buiyl

alkyl-HN-—C(C

o]

Tormulalis

ngroup of cor
C ,-Calkoxv .

a]Loxy, R, i ¢
LNC(O)—C Dl 2
tuted or N-di-( ;- C_,.:
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{00417 A more preferred subgroup of compounds of for-
mulda § is that in which R, is methoxy-C,-C-aliyloxy, R, is
mesthoxy or ethoxy, R; is C,-Calkyl, R " is ¢ C,-C,alkyl and
Ry is HNC(O)--C-Cyalkyl.

An especially preferred compound of formula I is

ch R, 1s 3-methoxy-prop-3-yloxy, R, is methoxy,
i-yl, and Ry is HZNC(O)—

6643 , Rg reay be linear or branched and
co ise preferably 1 o 12 £ 2toms, 1 to 8 C atoms being
especially preferred. Ry is particularly preferred as a Encar

)

[

~-(“ alkyl. Some examples are methvl, ethyl and the iso-
ol propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,
1, undecyl, dodevvi., etradecyl, hexadecyl, octacyl and
l Especialiy preferred ace me:hvI and ethyl

{00447  As a cycloalkyl, R, may preferably comprise 4 to
5 ring-carbon atoms, 5 or 6 being especially preferred. Some
examples are cyclopropyl, cyclobutyl, cvclopentyl, cyclo-
clooctyl and cyclododecyl.

o
=
<

s
o

CJ
N
(a

cycloalkyl-alkyl, R4 may comprise preferably

‘oon ators, 5 or 6 being especially prci‘crred,

and preferably 1 to 4 C atoms in the alkvl group, 1 or 2 C

atoms beimg sspecially preferred. Some examples are cycl

propyl methyl, cyclobutyl methvl, cvclopentyl methy! or

>yclopentyl ethyl, and cyclohexyl methyl or cyciohexvl
-1

[00a3] Asa

30467 As 20 arvi, R, is preferably phenyl or naphihyl.
T66477  As an araliyl, Rg is preferably benzyl or pheay?
2oyl

{6048]  Tu formula VI, M may be an alkaline carth metal,

for exampie Mg, Ca or Sr. Equivalent i thie context of the
invontion means the charge equalization of cation sad anion.

is preveranly an aikali metal, tor example LI, Na or K.
Particular preference is for M as Li If M is the residue of an
alcoticl minus a hydrexyl group, it may be the Ry group,
including the embodiments and preferences described here-

inbefore, in particular alkyl and cycloalkyl.
100497  Residue Adin the leaving group AQO is preferably the

sidee of &n crganic acid, for example C,-Cgacyl, particular
prefercnce being tor C, -Cestifonyl. The acyl rcszd may bv
i i uch as formic acid, acetic acid, propiont

and benzeic acid substitt ch if necessary
C,-C,alkovy or halogen. The swifony!
may correspond  for example 1o fo*mu;a

g5

.m>1ky1, or phenyl or benzyl either unsubsmusa or

i W i ., -C,alkyl, C,-C alkoxy,
alogen. Some exainples of sulfonyl
71, pheny!l, methylphenyl, dirpethvl
rifiucromethy! phenyl, chloronhe-
vl dibromopheny! and

ss steps ey be carried out !

o
suitable solvenis are waier and
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organic selvents, especially polar organic solvenis, which
can aiso be used as mixiures of at least twe solvents.
Examples of solvents are hydrocarbons (petrcleum sther,
pentane, hexane. cyclohexane, mcmymyclohc::anc, ben-
zenie, toluens, xviene), halogenated hydrocarbon (dichlo-
romethane, chloroform, tetrackivroethane, chlorobenzene),
ether {diethyl etber, dibuty! sther, tetrahydrofurzn, dioxape,
cthylene glycol dimethyl or disthyl eiher); carbonic esters
and lactones {methy! zcetats, sthy! acetais, meihy! propi-
onate, valerolacione);, N,N-subsdiuted carboxamides «nd
lact: {dimethylformanude, dimethyla::c’iz , Neraeth-
vipyrrolidone); setenes {ace
cyclohexanone); sulfoxides and suhoncs (dimethyiselfox-
ide. dimethylsulfone, tetramethvienc suifone); 2alc ohcﬂs

{mothanoi, othanol, n- or i-propancl, o-, i- o7 -butancl,
peaianol,  hexanol,  cycloh cyclohexanediol,

hydroxymethyl or dihydroxymethyl cyclohexane, benzyl
a‘mhol Jrhvlenr giveol, diethylene glycol, picpansdicl,

utapediol, et e glv:ol juteisd f‘mfmy‘ or monpoethyl ether,
znc dicthylene thy! or monocthyl ether;
nitriles {acetoniiriie, pre pmmm_é}; tertiary amines (t
cthylamine, tricthviemine, tripropylaemine and
larmine, pyridine, N-methylp 'y !

clidine, N-methv!piocrz
N-methylmorpholine) and orgamic acids (acetic acid, formic
acid

[

f0051] Procsss Siep a)

The reactior of compounds of formuls
compornds of formula [T with 2 compour
opening of the lactone ning can be cerried ¢
withour soivent. The reaction is expe
the presence of alecbols or amines, which
carbonic esiers or carboxamides. Such compounds aze Well—
koown. These may be 2-hvdraxypyridine, WN-hy
boxamides and imides. and carboximides {M-nydrox
cinimide). Organic solvents are ussd as solveni, fertiary
amines being of advaniage, for example trimethviamine or
wizthylaoune. The reaction telp\,halure may range for
example from approximately 40° . 10 150° . and prefer-
ably from 50° (. o 120° C. )

[#053] Process Step by

{ﬁ{? 4] Reduction of the azide grnu}, o the amine omup in
the ¢ ump:mfﬁs of formula T takes place in a manser known
7 3¢ {see Chemical Reviews, Vol. 88 (1988), pages 298 to
31 7), for example using metal hydrides or more sxpediently
using a catalytic method with hydrogen in the presence of
bomogencous (Wilkinson catalyst) or heterogeneous cats-
n'sfx for example Ragpe y aickel or DTECions T “'uml catalys's
Hnun or pahamum if necessary on subsirates
ich as carbon. The hya*’\oenanon car also be carried out it
necessary cataivtically vnder phase transfer conditions, for
example with ammoniurm formate as hydrogen donor. [t is of
advantage 1o use organic soivents. The reaction temperatire
may range ror example from approximately 0° C. to 200° C.
and preferably from 10° C. to 100° C Hydregenation may
be carried out at pormal pressure or lucreased pressure up to
100 bar, for example, and preferably up to 50 ba:.

{89557 The compounds of formula [ may be conv ﬁr‘tsd o
addition salts in a manoer known per se 6y treatment with
monobasic or polvbasic, lnorganic or orgamc ac ;16:. Hemai-
fumarates are preferred.

iy

¢
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{00571 ination, bros:i > iadination
agents bromine and i varticular

N-chloriy and N-iodocarh: s «nd dicar-
boximides. Hies ‘¢ N-chloro, N-orogie «nd N-iodoph-
thalimide 2od especiaily chloro, N-bromo acd N-iodosuc-
cinimide, 23 well as tertiary butyl h\',mchlorite and
N-halogenated suifonamides and sulfonimides, for example
chloramine T. The reaction is advartageously carried out in
i sotvents miscible with water, such as tetrahydrofu-
ran or dioxape in the presence of at least an equivalent
volume of water. The reaction takes place first at low
iemperatures, for example -20 to 10° C., and ih=n at
e.evated temperatures, for example 30 to 100° C. The
presence of norganic or organic acids may be advantageous.
Suvitable acids zre for example formic acid, acetic acid,
methanesuifonic acid, trifluoroacetic acid, trlﬁuommuthme-
sulfonic acid, wlueresulfonic acid, H.SO,, H;PO,, hydro-
gen halides, acid ion exchange resins, and acids immobilized
on soiid carriers. The halolactone may be isolaied for
sxample by extraction with organic solvents.

00381
{0055} Suitable chlorination, bromination and iodination
agenis are elemental bromine and iodine, in particular
\' -chlore, N-bromo and N-iodocarboxamides and dicarbox-
iruides. Preferred are N- ¢hioro, N-bromo and N-iodophthal-
imide aad especially chloro, N-bromo and N-iodosuccinim-
ide, as well 25 tertiary butyl hypochlorite and N-halogenated
sulfonamides and sulfonimides, for exampie chloramine T.
The reaction is advantageously carried out in orgunic sol-
venis, sucn as halogenated hydrocarbons (chloroform,
dichloromeths ne). The reaction teriperature may range for
exarayle from approximately -70° C. to ambient tempera-
wire and oreferably from ~30° C. 10 10° C. The halolactone
may b2 isolawed for example by extraction with organic
solvents

Process Step 22y

:

[80667 Suitable salts of carboxylic acids of fermula V are
for example alkali metai or alkaline carth meral salts, f-
exampie scdium, potassium, magnesium or calcium salis, as
well as ammoniem saits. The ammonium salts may derive
from ammonia, primary, secondary or tertiary amines, or
they may ¢ quaternary arnmonium salts. The amines may be
acyzlic or cyelic and comprise heteroatoms from the C and
S group. The amines may comprise 1 1o 18 C atoms, 1 t0 12
being preferred and 1 to 8 especially preferred. Quaternary
ammonium salts may comprise 4 to 18 C atoms, 4 to 12
being preferred and 4 to 8 especielly preferred. Some
examples of emines are methylamine, dimethylamire, tri-
ethviarnine, ethiylamine, diethylamine, triethviamine, propy-
lamine. dipropylamine, Tripropylamine, isopropylamine,
butvlamine, dibutylamine, tributylamine, phenylamine,
metnviethvlamine, methyldiethylamine, phenylmethy-
lamine, benzylamine, cyclopentylamine. cyclohexylamine,
pipericine, N-meihyl-piperidine, morpholine, pyrrolidine,
aad 2-phenvlethylamine. Salt formation allows a more cffi-
cient purification of the carboxylic acids of formula V with
regard to their opiical and chemical purity, especially when
crystalline salts are formed with the selection of amines. The
; mav be converted before the reaction to the carboxylic
3 of formuia V. However, the salts may also be used
directiv for halclactonization. In this case, the addition of
acids, for example triflt acetic acid or other stroay acias,
1s recemmended, as described under process siep cl}.




U6 2003/0145303 Al

{80617 The halo zaton is surprisinglv sterzoselec-
tive, and the desir ;A.m)l clones are formed in visids of
up 16 S0% or mors.

[6062;
["G&:‘SE,} The rzaction of 1 compound of formule VI with at
%t .,qumLhr quantities of a lk h or alkaiine carth metal
spedie nt]v carried out in 2 polar organic
Iz zlcohels such as isopropanol, and at
: o1 example, -20 10 30° C, r‘qLCUUS
hydroxides are preferably used, lit me )
¢ cspecially preferred. The compound o
VX‘ docs not peed (& be isclated, but the reaction mixrure can
be used dirgctly in process step o). The desired sterecisomer
5 alse formed in this step a L-1gh yieids of up 10 96% or
101e,

{6641 The reaction of a compound of formula VI with at
ieast equimoclar quantities of an alcohol, especially a
C,-Cgaikarol and in parucular methanol or ethanol, is
expediently carried out In & po:az organic soivent, for
exzmple ethers o the al u(\lc use i ,and at
}ow ter 'mcrafu res o*‘

’T}

. 124863 are
ietal hydrogen-
votassturt hydrogen-

carbonates,

rar:cmﬂr ecially preferrsd. The compound of
formuita VI dﬂes noi need to be isolateq, burt the reaction

mixture can be used directly in process step ¢). The desired
mer is aiso formed in this reaction ai high vields of

&7 er sra
¢ Of RGeS,

Process Step €)

; factontzauion of the compounds of formn ,.1a Vil to
rorm wounds of formuia VIl is “xrculmtlv X
at a icmpe:af‘ur of =20 10 30” C. an¢ in the presznce of a
polar solvent, such as an aleoho! (isopropanotl} or
Pm er (tﬁ:. shydrofuran, dioxane). It 13 aaVan ageous io use
srgaaic acids, especially mineral acids such as hyvdrocklo-
e acwd, hydrobromic acd or sulfuric nid The hydroxy-
clons of formuls VII may be isolated for example by
ganic sclvents. The desired sierecisomer is
armed in this step at high yields of up 1o 90% or more.

(90671 Process Step £

- 5T CL

10668] Conversion of the Lydroxy group tc a leaving
group ma } be varried out in organic solvents, preferzbly
polar organic solvents, and at temperatures of -20 w0 30° C.

Acid *«.cm‘nides suck as acid chloridss and acid bromides,

are preferably used as reagents. Sulfonyl chlorides or bro-
mides are especially preferred. The reacuon is advante-
2ECH 1} carried out in the presence of equivalent quantities

of 2 base for beuding of the acid. Saitable bases are in
part;cuiar tertiary amines. sucen as trimethylamine cor triethy-
famine aud .‘lr]b”}v,umhﬁr> ine. Tne hydroxylactone of
a compound of formula YT may be isolated for example by
exfracuon with orgame solvams. The yieids are up to W%
O IOTE,

(86697 Process Step g)

fou7Ql  Suite ;ie azid'ﬁnn ag=nts are for example metal
azides, alkaline earth meisj azides and slkak
meia i as silvl azides. Especiallv preferrec
i are lithium azide. scdium azide and potas-
reaction mav ve carned cur 1o organic
JS-dhnethy!-3,4,5,6-tstranvéro-2( L1Hj-oy-

i

& (DMPL), dimetnyiacetennde (DMA), N-meth-
yipyrrolidene (NMP3, umetnylfolmau ice {(DMF), 1,3-dim-
ethylimidazolidinone (DMI), toluene or methyicyclohexane.
The reaction ternperzure may rasge for evample from
approximately 20° C. 10 150° C. and preferably from 50° C.
io 120° C. It may be expedient to include the use of phase
transfer catalysts. The preparation and synthetic use of
azides are described for example by E. F. V. Scriven in
Chernical Reviews, Vol. 88 (1988), pages 298 to 317 The
yield amounis to an outstanding 70% or more.

[0071; In one vauani, the
group i precess step £ and the az
meyv be carried out smultancousiy in

Juction of the leaving
idation in process step g
one reaciion vessel.

[00727 Process Step h)
{09737 1Inone variant, the azidation may also be carried out

directly with the hydroxyl compound of formula VII. This
reaction has been described by David. L. Hughes in Organic
Preparations and Frocedures Int. (1996}, 28 (2), pp. 127-164
and by M. C. Viaud et &l. in Synthesis (1690), pp. 130 to 131.
The azidation is carried out with at least equimolar quanti-
nes of zine azide/bis-pyridine in the presence of, for
example, triphenylphosphine in quantities of 2 equivalents
or more, and approximately equal quantities of an azodicar-
boxylate such as azodiisopropylcarboxylate. The reaction is
carried out in ap organic solvent, especially an aromatic
bydrocarbon, such as benzene, toluene or xviene. The reac-
tion temperature may be -20 to 80° C.

(90741 Scme intermediates prepared using the process
according to the invention are new and rapresent Turther
objects ." the invention.

(4375 A further object of the fnvention is thus & ¢om-

pound of formula X,

wherein

(0076

'00771 R, and R, are, independently of one another, H,
C;-Cialkyl, C,-Cghalogenalkyl, C,-Csalkoxy,
C,-Caalkoxy-C,-Cgalkyl, or C,-C,alkoxy-C,-
Caikyioxy, R; is \,1~Csalk\l R, s C -L,sall\yl and R-
is Cl—Ccall-.)l, C,-Cghydroxyalkyl, C,-Cgalkoxy-C,-
Co-alkvl, C,-Csalkanoyloxy-C,-Cgalkyl,
C1-Cgaminoalkyi, C1-Céalkylamino-C,-C-alkyl,
C,-Ce-dialkylamino-C,-Cg-alkyl, C -Cy-alkanoyl-Re,.
Cselkanoyloxy-ci-  ¢0alkyl, C1-C6aminoalkylamno C3.-
co-alkyl, C1-Cé-dialkylai 1., -C6-alkanoyl-amido - C
-Ch-al kyl, 6-lvl, C, -Coalkyl -O- (YC-C, -s - Chalk
Céalkyl, C,-Caalkyl-HN-C(0) -C,-Calkyl or

108781 R, is hydrogen or R O is a leaving group.

[64G79] For residues R, R,, R;, and R, In compounds of
formula X, the embodimems and preferences described
nereirdefore apply.



f00867 I,

D

(0081 wherein

18987, X s halogen and Ry is 2 residue of form 2

180831 and

[6684] ’2 and R. are, inde ndently of one enother, H,
e cgenatkyi, I-LS&L-(O C’:-Csaﬁ(oxy
Roxy-C,-0.a1 loxy, R ”’ 2is C Caﬂ\:yl,

Cl -Ca V1 C1 C h\’

-"2‘ Cgams :;ai_w l Cl-keeuyxammc-(,l-C,- ]
G-allylECI-Cp a‘l_a*xoyl amwce ,-Cs
~alkyi, C} Cal vi-3 -(‘ ‘j -Ca -Co ¥

7

C,-Coalkyl -HN-C(0) C,-C2lkyior

«

El
L8R5 compounds of formueis XU, the embodimems ana
preere described hereinbefors appiy.

(6086, An obiect of the Invention is also 2 compound of
formuia X3,

e
R: A~ A Rz,
\\7'744\\' N \i/
’ é
i l = z
N oy RS N3

[0088] K., 1is a sesidue of formula

[ﬁﬁ“v) 61 R, and R, wre, indepen ently of one
atkyl, &,;_—Lﬁnucgena&v‘, CC lakoxy, C.-C

C-(’ha C‘;» ‘1’ oxy-CL-{y

i: Ci.C
cy-CL-C -alkyl,
¢ rCoakyl Cl-tﬂaﬂ:l..(.)alk)fl,

1.-C.a
s&!
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0, -Cealkylamine-C, -Cy-alkyl, O-C,-dialkylamino-C,-Cs-
a_ku, C,-Cq al:anm‘ -amido- CC6 Tyl HO {0y C-C,-Cq-
alkyl, € —(,saluyi G- (OC-Ci-C alky?, -CN- C(O)l O-
Cgalkyl, C1-C62lkvl-HN-C(0}-C1- \,Calky o1 {0.Cgal I),N-
Cfu) -C,-Cz-alkyl. For esidues R,, R,, Ry, and R, in
“o_apuunds of formuia X1, t embodiments and prafezznces
described hereinbefore 4 pply. .

[0091] An object of the invention in a broader sense is a
compound of formuia VII,

(VID
R,
N
-
. Rs o]
N
!;0092] Wumelis an al}'an mvtal an equwvalf-‘ alkaline

[00937 R, and R, are, independently of one another, H,
C.-Cgalkyi, ,-Cghalogenalkyl, C;-Cialkoxy,
C,-Cqalkoxy-C,-Cgalkyl, or C,-Calkoxy-C, -
Cgakyloxy, Ry i1s C-Cgalkyl, R, is C,-Cgalkyl, and
;-Cgalizanoyloxy-C,-Cgalkyl, Cl—CdaminGalkyl,
amino-C1-Ch-alkyl, C1-Cé-dialkylam
kancyi-amido-C1-Cé-alkyl, HO.¢ - & ik,

(O_)C Cl-C6a -Calikyl, C,;-Cealkyl-HN-C
Coalieyl or

10084} For residues Ry, Ry, R, and R, as well as for M,
in compounds of formula VI, the embodiments and pref-
erences descrived hercmaefore apply.

[0695] An object of the invention is a compound of
formula XIIT

XIn
Ra
R OR;.,
.\\{ //\ //‘ Y\’/\\’ '
! { i
A /;,[ Rs o

i

108967 whersin R, is an alkall metal, an equivalent alka-
hine sarth metal, hydrogen or the residue ot ar aicoho! minus
a hydroxvl group, and

2:()02'7] R and R; are, independently of one another, H,
. -Cealkyl, C,-Chalogenalkyi, C,-Cgalkoxy,
C-Caalkoxy-C, \.Galhvj or C,-Caalkoxy-C,-
Clalkyl '»Xy, R, 1> C,-Cgelleyl, R, is C;-Cialkyl, alkyl,
¢

yloxy-C,-Caalkyl, Cl- Ci Céalkylamino-

> )1 C-Ce~ mino-C -C6-alkyl, CL-Cg-alkanoy-
tamido-Cl1- 1 O H(O)C-C, ¥e ~a]l\y1 C,-Calky1-O- (0)
Ci-Hy Y\ C' {0) -C.-Caalkyl C-C 5alkm—HN C O -C

(02487 For résjd ues Ry, R, Ry, Ry, and R, in compounds
! embodiments and preferences described




[6G99]1 The carboxylic scids of formula V used in process
step ¢) may be prepared in & manner kmown per se by
‘ﬂydrolvsi s of hydrolysable acid derivatives such as carbonic

esters, carbooxamides or carboxylates, The hydrolysis may
be carried out with acids or bases. Hydrolysis with a base is
preferrad, for exanple with alkali metal hydroxides (LIOH,
KOH and NaOH}, which can be added as agueous solution
or a5 a soiid. Ihc rsaction is advmtagedusly carried out in
waicl, organic solvents (alcohols and ethers) or mixtures
thereof. The reaction iemperaiure may range up to the
beiling temperature of the solvent used. After reraoval of the
solvent, the residue of the reaction is expediently taken up
with an aguecus acid, such as hydrochloric acid, and the
compﬁund of formula WV is exiracted (for example with
ethers) and purified. The hydrolysis is quantizative, and the
pure oompohnd of formula V is obtained in yields of more
than 909%. It is possible to carry out the hydrolvsis af the
same time as the halolactonizaton in one reaction vessel.
The hydrolysis may alsc be carried out snzymatically.

(61047 The compounds of formula XIII are obtainable by
raacting a compouad of forrmula XIV

IV)
SN .
/k‘ ] 1’
N R?‘
RS R
(Ot with a compound of formuls XV,
XVv)
o
I
\ /A\ OR,,
Ry

{8i02] whereln R, to Ry, and R,. are as defined herein-
hefore, including the prefcrcnces, YisCLBrorl and Zis

or 1, in the presence of an alkali metal or zlkaline earth
metal. ¥ and Z are prefesably Br and especiaily Cl

The coupling of Crignard reagents with alkenyl
1&10;31;106\ in an ether sucy as ICU’&th"Sf‘l'(u or dioxane
as solvents in the preserice of catalytic quantities of a soluble
metal sait or metal complex, for example an iron, nickel or
palladium sal! or an iron, nickel or palladium complex {such
as iron trichioride, iron acetonyl acetate iron benzoyl aceto-

nate, nickel zcetonyl acetate, 2nd iron, nicke! or palladium
yumpie xes with tertiary phosphines or duertiary diphos-
phines such as t:lphc.xjuphosphmc, tricvelohexylphosphine,
1, 2-diphenylphosphincetnane, 1, 2-dipkenyiphosphinopro-
pane, 1, Z-diphenyiphosphincfuran, and 1, 2-diphenylphos-
phinobutane is known. Examples of metal complexes and
metal complex salis are dichloronickel(i,2-diphenylphos-
phinoet thane; y and dichloropailadium{,2-diphkenyiphosphi-
nocthane). The presence of an additive stabilizing the metal
salts or wetal complexes and metal complex saits- can be of
advantage. Examples are DMPU, sikiylpyrrolidone,
N,N-dimsthylformamice, NN-dimethvlacetamide, N-me-
thyl-reorpholine, amines such as wicthylamine and terram-
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ethylethylenediamine, as well as mixiures of at least two of
these additives. When using iron acetonylacetate, the addi-
tion of a mixmre of DMPU and tetramethylethylendiamine
has proved successful. When using  dichloronickel(1,2-
diphenylphosphinoethane), the addition of triethylamine has
proved to be of advantage.

[0304] The reaction is described by G. Cahiez et al. in
Synthesis (1998), pp. 1199-1200. The rzaction temperature
may for example be —-30 to 80° C., preferably ~20 to 50° C.
Catalvtic quantities may for example be 0.1 10 20% by
weight in relation to a compound of formula XIV. It is
expedient to carry out the reaciion so that initially a com-
pound of formula XTIV is converted to a Grignard compound
(for example with magnesium} and then adding a solution of
a corzpound of formula XV, metal salt, metal complex, or
metal complex salt and the stabilizing additive, or vice
versa.

[0105] Tt may be of advantage if only catalytic quantities
of an additive stabilizing the metal complexes, for example
triethylamine or DMPU, are used. Catalytic quantities mayv
for example be 0.1 to 10 mol percent, preferably 1 to 5 mol
vercent, in relation to compounds of formula XIV or XV.

{0i06] Compounds of formula XIV in the form of their
racemates of enantiomers are known or capable of being
prepared according to analogous processes. For example,
RIR,phenylaldehyde may be reacted with
Ridiethoxyphosphorvlacetic acid ester to form 2-R;-3-
(R, R phenylacrylic acid esters, these may then be hydro-
gspated to form the corresponding propionic acid esters, the
ester group sapenified and the carboxylic acid reduced to
alcohol, and finally the hydroxyl group substituted with
nalogen. Enantiomers are obtainable by separating the race-
mates of the carboxylic acids with for example quinine or by
enzymatic resolution of the racemates of the corresponding
carponic esters. Details are described in the examples. A
possible asymmetric synthesis of compounds of formula
X1V is described in EP-A-0 678 503.

81071 The compounds of formula XV are obtainable by
reacting for example carbonic esters or derivatives of for-
mula R,CH,COOR,, with 1,3-dihalogenpropene in the
presence of strong amine bases such as alkali metal amides
{Li-N(i-propyD), or lithium hexamethyldisilazane) to form
componnds of formula XV, or by preparing through deriva-
tization in a manner known per se carboxylic acids. car-
boxylic acid halogenides, carboxamides and carboxylic acid
salis from e.g. the carbonic esters of formula XV. The
d=sired enantiomers can be obtained from the racemates in
a manner koown per se by separating the racemates, for
exaraple by crystailization from addition salts of carboxylic
aciis using opticaily active bases. It is more advantageous to
separate the racemales by treating esters of formula XV with
esterases.

{0108] With the choice of carbonic esters and carboxvlic
acids of formulae IV and V, the compounds of formula 1,
which per se are complex compounds, can be prepared 1a &
convergent and simple manner, which is especially wue for
this enantioszlective or diastereoselective synthesis. Phe
tote! vield from all process steps a} 1o h) may amouunt io 40%
or more, which makes industrial application feasible.
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following exemples expiain the investion in

{61161 A Frepacation of Compounds of Fermals IV
EXAMPLE Al
{0111]
Ry e //"\')\ P /",r\‘\‘//‘\“]

COOR

¢ 0f 9.75 g magnestum powder and 100 m]

RS
?ctfahydrofuran i3 nezted to reflux, and 0.50 m! 1, 2-dibro-
moethiane then added over a period of 1 minute {visible

(5‘&0’{’1 Rilte reac‘cion}, A sclufio- of 3443 g A, 380 mi

over 2
Xus is agitale :f

mimues to a
“Ol»(ifmw, C.85 g iron

{urtiter 1 minute at
s then added. The
ether
avely
chicride solution ¢

B

cevapora

B1 is abr

crzod of =

are dried over sodium suifaie, filtered and concentr:
ation cn a Retavag

raphy (510, 60F; diethyl cther/hexane 1: 4),
1 med from the :.esmuc 2% 2 sL’

an 1
3 minuiss at 07-6 4° . The
for another 30 wisutes under aﬁux an‘
to ambieot temporature
inder argon untd cleer and zhe resunmg
ac‘z e -"’ropwise over « wpericd of 10
on cf 2047 ¢ AL, 024 ml N-methyipyr-

(£H) acetvlacetonate in 230 il tetrahy-

furan at ~3 io 0° C. 'I hie reaction muixiure ic stirred for 2

07 ., and 200 ml 2N byds
min mra is now extracied with diethyl
“h&SPs v«‘asnec conssc:‘u‘

ric acid

ul) The COLub‘IIC(‘ organic phases
@(i' by
o By raeans of flash chromaiog-
tile compound

=,7 vellowish oil
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EXAMPLE A2

(0113 Ey analogy with example Al, the derivative is
prepared by reacting A’ wits AZ:

0114] H-NME mo MHz, CHIL): 3 0.90-1.00 (m,
12H), 1.46-2.55 {m, 12H), 3.40 (s, 3H), 3.50 {1 zH) 3.55(:,
3H), 3.85 (s, 3K}, "H(I,ZH) 340('17,21{) 6 65-6.75 (m,

2H}, 6.80 (4, 1H) ppm.

EXAMPLE A3

101157 A mixture 5f 58.9 g magnesium powder and 400 i
itrahvarofuran is heated to ﬁu" and 2.0 il I-oromo-2-
chioroethane then added over a period of 1 minute (visible
exorhermic reaction). A solution of 126-0.8 ¢ A1, 14.6 ml
iloroetoane and 700 mi terrahydrofuran is
added dropwise over a period of 35 minutes at 62-64° C. The
mixturs is strred for another 30 minutes under reflux and
theu cooled down io ambient temperature. The reaction
mixture is fiitered under argon until clear and the resulting
Cp grard solution added dropwise over z period of 20
utes io a solurion of 80.3 g A2, 5.58 i triethylantine,
2.11 g NidppeCl, in 700 ml tetrahydrofuran at 20 1o 22¢
C. {he reaction mixture is stirred for a further 1 minute !
nd 111N hydrochloric acid is then adaed, at 15° C.
tion Is now performed with tert-butyl methyl ether
3, and ibe organic phases are washed consecuiively
arurated aqueous sodium chloride solution/warer (1:9)
1y and sarurated agueocus sodium chloride solurion
& mly. Ths combined organic phases are dried over
1 sulfate, filtered and concentration by evaporation op
¥ €vaporator. A2 which has not been converted is
distiiled off from the residue at 75° C. under a vacuum.
Crude title compound B2 obtained in this way (171.4 g) is
further reacied in example B2.

-~

2
x
[

{0116] B) Preperation of Compounds of Formula V
Example Bl
Preparaticn of Carbexylic Acid
o137,
€D
CH{CHz),
SO
e

[0118; soluticn of 22.4 g Bl and 150 m! tetrahydro-
furan/methapol/water (3:1:1} 3.6 g lithiumn hydroxide is
added and then stirred for 48 hours under reflux. The
reaciion mixiure is concenirated by evaporation, 500 mi 1N
HCl {cold) 1s ad"-“d w the residne, and extraction parformed
with tert-butyl meihy] ether (3x500 ml). The organic phases
are washed w wa{uratud, aqueous NaCl solution (200 mb),
dried over s m sulfate and concentrated on & rotary
evaporator. Ry means of fiash chromatography (310, 60F/
ewtatc’hwaae 1:1), e compound Cl is obtained

25 & shightly vellowish oil (152 ¢,
ethy] ether-hexane 2:1).

2.4
AY
l;’
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[0119] *H-NMR (300 MHz, CDCL): 8 0.80-1.0 (m, 12H),
1.50 (m, 1H), 1.70 {m, 1H), 1.80-2.60 (m, 10H}, 3.40 (s,
3H), 3.65 (1, 2H), 3.85 (5, 3H), 4.15 (m, 2H), 5.45 (3, 2H),
6.70 {m, 2H), 6.8C {d, 1H) 7.60-9.8 {bs, 1H) ppm.

[0126] Tite co mpouno (1 can be prepared from B2 by
apalogy with example 81.

EXAMPLE B2
Preparation of Carboxylic Acié-Cyclehexylamine
Sah
[ma21)
jteey
CH(L,P

R, s O HpNY
T “\r )
,L 1 CH(CHS); K/J

i

{0122-] To a sowtion of 171.4 g (crade) B2 and 1.07 1
dioxane, 0.67 1 water and 0.4 1 2N KOH are added and the
mixture is then stirred under reflux for 23 hours. The
reaction mixiure i3 concentrated b, evaporation, 0.6 1 water
is added to the residue waich is washed with tert-butyl
micthy] ether (Zx500 ml} {organic phases are discarded). The
aqueocus phase is acidified with 0.24 ! 4N HCi and then
extracted with tert-butyl methyl ether (2x0.6 1). The organic
phases are washed with aqueous NaCl solution {0.6 1), dried
over sodium sulfate and concentrated on a rotary evaporaior.
The residue is dissolved in 2 | n-hexane, 38.5 ml cyclohexy-
lamine is added and the raixre sticred for 20 hours at room
wemperature. The resulting suspension is cocled 10 6° C., and

title compound C2 is obiained by filtration in the form of

white cryseals (165.6 g 79.6%)

[0123) O Preparation of Compounds of Formula VI
EXAMPLE C1
Preparation of

r124;

1
JO
CHOCHY O\\/\(’\/\\‘/\ X

) cH ,bux Br
cino” S

W'O

ICH(CH);

A solution of 2.66 g C1 and 26.6 ml dichlo-
mmuhan" is cooled 1o ~15° C. Then 4x0.232 g N-bromo-
succinimide is added in porl‘ions every 2 minutes. The
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reaction mixiure is siirred for another 30 minutes at ~-15° C.
and then, over a period of 5 minutes, is introduced to 30 mi
of 40% sodium hydrogen sulfite solution cocled to 0° C. The
mixture is diluted with water (10 ml) and extracted with
dichloromethane (2x30 ml). The organic phases are washed
consecutively with water {1x30 ml) and corcentrated aque-
ous NaCl sotution (1x30 ml), then dried over sodium sulifate
and concentrated on a rotary evaporator. By means of flash
chromatography (S0, 60F/diethy! ether/hexane 1:1)2.98 g
titie compound D1 is obtained from the residue (content of
title compound=approx. 89%);, TLC R,=0.34 (cis-lactone)
and 0.38 (trans-lactone) with diethyl ether/hexane 2:1.

[012¢] 'H-NMR (300 MHz, CDCly): 8 0.85-1.10 {m,
12H), 1.60-2.65 (m, 12H), 3.40 (s, 3H), 3.60 (;, 2H),
3.55-3.70 (m, 1i), 3.85 (s, 3H), 4.15 (1, 2H), 4.25 (1, 1H),
6.79-6.85 (m, 3H) ppm.

EXAMPLE C2

Preparaticn from Carbonic Ester Bl in the Presence
of Water

0127] A solution of 0.449 g B 1, 3.3 m! tetrahydrofuran
and 1.7 ml water is cooled to 0° C. 0.205 g N-bromosuc-
cmimide is added to the solution and the mixture stirred for
30 minutes at 6° C. and for 15 hours at 70° C. The reaction
mixture 15 cooled to 0° C. and added 1o 30 ml of 40%
aqueous sodium hydrogen sulfite solution that has been
cooled 10 0° C. The mixture is extracted with ethyl acetate
(3%50 ml). The organic phases are washed consecutively
with water {1x30 ml) and coacentrated aqueous NaC(l solu-
tion (1x30 ml), dried over sodium sulfate and concentrated
on a rotary evaporator. By means of flash chromatography
{810, 60F/diethyl ether/hexane 1: 1) 0.42 g title compound
11 is obtained from the residue (content of ritle compound=
approx. 80%), TLC R.=0.34 (cis-lactone) and 0.38 (trans-
lactone) with diethyl ether/hexane 2:1.

(01287 'H-NME (300 Milz, CDCL): & 0.85-1.10 (m,
12H), 1.60-2.65 (m, 12H), 3.40 (s, 3H), 3.60 (1, 2H),
3.35-3.70 (m, 1H)), 3.85 (s, 3H), 4.15 (1, 2H), 4.25 (m, iH),
5.70-6.85 {(m, 39) ppm.

EXAMPLE C5

Preparation from Cyclohexylamice Salt C2

[6129] A solution of 164.3 g C2 and dichloromethane is
cooled 10 0° C. 26.6 ml rnﬂ‘.mxf)as,enc acid is added drop by

irop and the mixwre stirred for 1 hour. The reaction mixmre
i3 cooled to ~20° C. Then 6x9.38 g N-bromosuccinimide 1
added in portions every 2 minutes. The reaction mixture is
stirred for a further 2 hours at -15 to -20° C., and 160 ml
4% aqueous sodium hydrogen sulfite solution then added at
0° C. The mixture is extracted with water (1 1) and the
organic phase separaied off. The aqueous phase is extracted
with dichloromethate (0.5 1) and the combined organic
phases washed with water (i 1) and aqueous NaCl solution
(0.5 D, then dried over sodlun sulfate and concentrated on
arotary evaporator. The crude title compound DI obtained in



this way {161.4 g) (con
is further reactea

[0130]

D} Preparatic

o of Compouads of Formmula VII

EXAMPLE D1

Preparation of

[61311

TG132)] A soiudon of L& 03 g 1)‘ @
is wonled 10 0° O, e
pszioa of 10 mntes and Jhe rrv Xrare st
e tatermedoete E1 - i

EXAMPLE D2

(81321 Coropound E1 s obtained |
using compounc DI preparad as descri
<3 and is used 1n example B2
L3 Preperaton »f Compoinacs of Formula VI
EXAMPLE €2
Preparation oF
[0134]

FL

Mo the reaction mixwure
s added drop by drow
ed for 1 hour at v o Iemoi:amw
TSRS IL;‘x W

ether (3x2
ltivd" ivizfz w>

1 V()Of‘ 77\.

meihyl

mo*af
'4'Oﬁ L’Ji- ‘digtiyl e:hcr he
is w‘amer‘ from: the T

, THY, 2.56-2.75 (m, 2H),
. 3.80-3 >'G (m, 1H),
. 0—6.85 (‘n, 3, ppm.

10136] The stirre
and 0.474 | water is stirred at room tem-

mixture of 161.4 g DI, {crude), 1.61 1
tetrahydroforan
paratws for 20 h with 0.474 1 2N LiCH. Then 1.61 1 waler
is addzd and he Lvtrahv"romran \x 7 1) a\'wolaleo off on 2

tex-but 51 et hvz ether {8
intermediate B is c-btained and 1mmed1ateiy roacted further.
the stirring, teri-butyl methyl ether (1.0 1) and 4N HCl

0.31€ 1) are added. The organic phase is scparated off and
stirred ror 2 hoers under refiux (with a water separator). The
somzion is cooled, dried over sodium sulfate and concen-
iraled on & rotary evaporator. The crude title compound £1
obtained 1u this way (136.1 g) (content of title componnd
anprox 90%) is further reacted in example F4.

ai.on of Compounds of Formula [X
EXAMPLE F1
Preparation of

F6138]

CHRO{CH )30, N ey
i \{/\\/ ( \/ “CH(CH

h z
s (CHCH ORy
0" \/ “

Ly

701397 wherein R, , is CH,—S0,—(G1).
(01481 To 2 solution of 0.325 ¢ Fi and & mi dichlo-
romeihane, {.236 ml methylamine 1s added and the mixmure

cooled 10 0° C. £2.087 ml methanesulfonyl chloride is added
drop by drcp and the mixtare then stirred for 1 hour at room
ature. The rsaction mixture is poured onto water {10
ml) and extracied wita tert-buryl methyl cther (2x.0 ml).
’ organic vhases are washed consecutively with 5%
sous sodum hydrogencarbonate solution (10 mly aad
o cated aqueous NaCl soiution (10 ml). The combined
srganic phases are dried over sodium sulfaie and concen-
trated by evaporstion on & rotary eveporator. By means of
flask curomamgr £2) v {Si0, 60F/diethyl cther/hexane 2:13,
ntle compound (}C iSO btamed from the residue as a slight ‘:y
yeﬂcw' sh oil (032 g, 8B2%) TLC R=0.18 {diethy! ethe
' z“AR Of‘ MHz, CDCI 03 0.85-1.05 {m,
. 240 (m, 1H), 2.60 (m, 1H;, 2.75
,3H)Y, 3.60 (1, 2H), 3.85 (s, 3H),
80 {m, 1H}, 6.70-6.85 (m, 3H)

emp
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EXAMFLE F2
Preparation of

[0141]

CH'_&,O(CHQ};O.\/\\V //\4 P
i P

/é\) 8
X U (CraaCH
ce” N ;

{61421 whesein R, is 4-BrtCH,—SO,— (G2)

{01437 To a solution of 0.437 g F1 and 3 ml dichlo-
rometiane, 0.307 g 4-bromobenzencsulfochioride and 0.147
2 4-dimethylanvinopyridine are consecutively added and the
mixture then suived for 24 hours at room temperature The
reaction mixture 18 poured onto iced water (30 ml) and

extracted with diethyl ether (3x30 mi). The organic phases
are washed consecutively with 5% agueous sodium hydro-
gencarbonate sclution (30 ml) and concentrated agueous

NaCl sohution (30 ml). The combined organic phases are
dried over sodium sulfate and conceptrated ty evaporation
on a rotary evaporator. By means of flash chromatography
(310 60F/diethyl cther/hexane 1:1), title compound G2 is
obtained from the residue as a slightly vellowish oil (0.304

3, 46%): TLC R,=(0.36 (diethyl ether-hexane 2:1}.
[0144] “H-NMR (300 MHz, CDCL): § 0.80-1.6 {ma, 125},
1.552.20 (m, 9H), 2.25-2.45 (m, 2H), 2.70 {m, 1H), 3.40 s,
3Hj, 5.60 {1, 2H), 3.90 (s, 3H), 4.15 (rh, H) 4.35 {m, 1H),
4.65 (m, 1H) 6. (O 083 {m, 3H}, 7.60-7.75 {m, 4H) ppm.
EXAMPLE F3
Preparation of
16142

CH;O{CH )0 o A
Ny
H ﬁ
AN (CH,):CH
CH30" \§/

{0146] wherein R, is 4-CHCH,—80,— (G3).
19147] To a sclution of 0.437 ¢ Fi and 5 ml dicklo-
romeinane, 0.229 g 4-methylbenzenesulfochlonde and

(.147 g 4-dirpethyiaminopyridine are 2dded and the mixture
then stirred for 24 hours at room temperature. The reacrion
mixiure is poured onto ised water {30 ml) and exrracted with
diethyl ether (3x30 ml). The organic phases are washed

11
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consecutively with 5% aqueous sodivm hvdrogencarbonate
solution (30 ml} and concenirated, aqueous NaCl solution
(30 mi). The combined organic phases are drizd over sodium
sulfate and conceuntrated by evaporatior: on a rotary evapo-
rator. By means of flash chromatography (Si0, éOF/dlethyl
ether/hexane 1:1), title compound G3 is obrained from the
residue as a slightly yellowish oil (0.40 g, 68%) TLC
R=0.26 (diethyl ether-hexane 2:1).

[0148] *H-NMR {300 MHz, CDCL) (0.80-1.0 (m, 12H),
1.55-2.20 (m, 91}, 2.30-2.50 (m, 2H), 2.45 (s, 3H), 2.65 (m,
1H), 2.4 (s, 3H), 3.60 (t, 2I9), 3.90 (s, 21}, 4.
435 (m, 1H), 4.70 (s, 1H), 6.60-6.85 (m, 351}, 7.35{d, 2H),
7.70 ¢4, 2H) ppm.

EXAMPLE F4

Preparation of G1

[01491 To a soiuiion of 136.1 g F 1 (crude), prepared as
described In example E2, and 0.86 [ toluiene, 52.8 ml
iricthvlamine is added and the mixture cooled 10 0° C. 29.45
m! methanesutfonyl chloride is added drop by drop and the
leId"G then stirred for 1 hour at 15° C. The reaction mixture
is coolzd w0 0° C., 7.88 m! 3-dimethylamino-1-propylamine
is added (the excess of methanesulfonylchloride is
dsstroved) and the mixture stirred for 15 miputes. The
reaction mixture is washed with water (1 1}, the organic
phase separated off and the aqueous phase extracted again
with toluene {0.6 1). The organic phases are washed con-
secutively with water/saturated NaCl solution (5:1; 0.6 1)
and saturated aqueous NaCl solution (6.6 1), dried over
sodium sulfate and concentrated on a rotary evaporater. The
crude fitle compound F1 obtained in this way (165 g)
{content of title compound approx. 90%) is further reacted
in example G2.

[6150] G) Prepuration of Cornpounds of Formula II

EXAMPLE G1

Preparation of

[0151]

{H1)

CH50{CH)50._

(CH,CH Ny

CHLO

[0132] A mixture of 9.5 g G1,2.35 g sodium azide and 100
m!l 1.3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidone  is
stirred for 20 hours at 60° C. The reaction mixture is poured
onio 500 ml water and extracted with tert-butvl methyl ether
{3x200 ml). The orgaaic phases are washed consecutively
with water (3x500 ml), 5% aqueous sodivm hydrogencar-
bonate solution (200 m!) and concenirated aqueous NaCl
sclution (200 ml). The combined organic phases are dried
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over sodium sulfate and concentrated 0n a rotary evaporior.
By means of crystallization from 150 ml dubopropylcmer
hexans (1:2) at 0 C ., title compound H1 is obtained from
the residue as white ‘.’VSIdLQ (5.62 g, 67%); m.p. 61-620 C;
TLC R=0.41 (ethyl acetate-hexane 1: 1) 'H-NMR (300
MHz, CDCL): & 0.85-1.10 (m, 12H), 1.40 (m, iH}, 1.50-
2.25(m, «‘%H) -.45 (m, 1H), 2 60 (rm, 2H), 2,95 (m, 1H}, 3,20
(s, 3H), 3.60{t, 2H), 3.85 (s, 3H), 4.15(t, 2H), 4.30 {1z, 1H)),
6.70-6.85 {m, 3H) ppm.

1}] Derivativu H1 can be prepared by reaction of G2 or

logy with example G1.

EXAMPLE G2

Preparati

RURES! a“rm: r2 0f 105 g (i {erude), 41.1 g sodivm azide
and (.81 1.3-dimethyl-3.4,5,6-wirahydro-2{1H)-pyrimidone
is st m’ou fo; Zﬁ fours ai 60° C. The reaction mixiuie 1
3 1.5 D water and extracted with methyi-
miy Toe organic phases are washed
(4,750 ml) and conceniraied agque-~

ml). The combined organic phases

are dried over sodium selfaie wnd concentrated 10 a volume
of 800 ol on a rotary evaporator. The resvltng solution is
inoculated with 10 mg of tit’e compeuad and stirred F“r 26

Coasect: .
ous Mal’l solution (750

bouss &l ambient teinperature. The resulling suspension is
cooled 1o 8% C., and title corspound HY is obiaine :i 53
filtration :a the form of white crystals (104 g, 71%)
EXAMPLE G35
Preparavion of Hi
7103 ¢ Gl {crude), 50 il methyicy-

mi 2N sodivm azide {agueous soluticn) and
‘s stirred for 20 b at 80° C. The reaction
c is ed 0 40° O, the 2queous 7 h:‘tSL =
oit and the olganic phase washed at 40° ¢ o L wiLn (”x‘f ml}.
The organic phase is dried over 56 -“""'rs sulfate J‘d mte' d
The tiltrate Is inoculated with 5 mg o
stirred for 20 hours st am>ient tcmp
spension is cooled w 0° C, ard t
; Alratior

ure, Tn

rcsu;'ng
tle compouna Hi i
in the form of wiite crystals (6.60 g

[0156] H) Preparation of Compounds of Formala I
EXAMPLE H1
Preparation of

101571

CHLO

oy
[N
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101381 A mixtare of 39.1 g HI, 41.82 ¢ 3-amino-2,2-
fimethyi-propiosamide, 2.28 g 2-hycro>\yp§,ndme in 59.1
ml triethylaraine is stirred over a period of 16 hours at 90°
C. Then 33 m! wriethylamine is distilled off over a period of
0.5 hours, and the residue is agitated for a further 8.5 hours
at 90° C. The cooled reaction mixture is extracied between
ethyl acetaie (3x500 ml), saturated aqueous sodium hydro-
gencarbonaie solution (1x500 ml) and saturated sodium
chloride solution (1x500 mi). The combined organic phases
are dried with 100 g sodium suifate, filtered and concen-
rated on the rotary evaporator. The residuc is dried and
cmdc title compound F1 is obtained as an oil (78.4 g,
gnantitative) {(HPLC assay: 88.5%): TLC R.=0.13 (cthyl
acetate-hexane 4:1); chrom?tographed sample: TLC R,=0.12
{ethyl acetate/hexane 4:1); "H-NMR (500 MHz, CDCl;, 3):
0.85-0:96 (m, 1ZF ), 1.23 (s, 6H), 1.30-1.40 (m, 1H), 1 33-
1.92 (m, 1H), 2.06-2.14 (m, 3H),
92 (m, 1H),3.13(d, 1H),3.32-3.5
59 (i, ~H) 3.84 (s, 3H), 4.12 (t

rows
i o

1H) ppm

o~
[#)

EXAMPLE H2

Preparation of J1

f0155] A mixture of 923 g H1, 6.97 g 3-amaino-2,2-
dimethylprogionamide, 1.90 ¢ 7-hyd[oxypvr1d1nc and 5.0
m! tricthylamine Is stirred over a period of 24 pours at 63°
The cooled reacuion muxture is exiracted between tert-
ut*’l methy! ether (2x150 mi) and water (2x150 mi). The
combined organic phases are dried over sodium sulfate,
dliered and concentrated on = rotary evaporator. The residue
is dried and crude title compound Fl is obtained as an .l
{11.65 g, quantitative) (HPLC assay: >95%).

EXAMPLE H3

Preparation of J1

(01661 A mixtwre of 462 g Hl, 348 g 3-amino-2,2-
dimettvipropionamide and 0.95 g 2-hydroxypyridine is
stirred over a period of 24 hours at 65° C. The cooled
reacticn mixiyre is exiracied between tert-butyl methyl ether
(2x100 mY) and water (2x200 ml). The combined organic
phases are dried over sodium sulfate, filtered and concen-
trated on a rotary evaporator. The residue is dried and crude

an
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title compound J1 is obtained. as apn 0il (5.75 g, quantizative) whereln
(HPLC assay: >55%). ) ] )

i . . R, and R, are, independently of one another, H,
[B181] 1) Hydrogenation of the Azide Group to Form C,-Calkyl, C,-Chalogenaikyl, C,-Calkoxy,
Compounds of Formula | C,-C alkoxy-C,-Cealkyl, or C,-C,alkoxy-C, -

- Calkyloxy, Ry is C,-Cgalkyl, R, is C.-Calkyl, and R
EXAMPLE 1 is C,.Caalkyl, C,-Cchydroxyalkyl, C,-Calkoxy-C,-
Prenarati £ Ce-alkyl, C,-Cgalkanoyloxy-C,-Cgalkyl,
paraon o C,-Ceaminoalkyl, C,-Cyalkylamino-C, -Cealkyl,
10152] C,-Cg-dialkylamino-C;-Cs-alkyl, aitkanoylamido-C,-
K1)
Hsc:.\g s

H CH; O
CHO~—{CHy) =0 J\/i ¢ l ﬁ NH
& TN NN TN A ’
' !l i e
NH
>y ’

(’,‘}13(:—-—-‘\\,/ “ C\/C

O==

[0163] 784 g (HPLC assay: 88.5%) J1 (crude) is hydro- Cgalkyl, HO(0)C—C,-Cy-alkyl, C,-Csalkyl-O—
genated for 3 hours in the presence of 3.92 g Pd/C 5% ancd (OYC—C,-Calkyl, H,N—C(0}—C,-Cgalkyl,
7.2 ml sthanclamine in 700 ml tert-butyl methyl ether at C,-Calkyl-HN—C(C)—C,-C,alkyl or (C,-
ambient temperature and 3.0 bar. The reaction mixivre is CealkyD,N—C(0)—C,-C,-alkyl,

filtered apnd the catalyst washed with 300 ml tert-butyl
methyl ether, The filtrate is washed consecutively with 460
ml 28 MaOH and 400 mi brine. The aqueous phases are then
exiracted with tert-buiyl methyl ether (2x400 ml}. The
combined crgasic phases are dried with 100 g sodium
suifate and concentrated by evaporation. The residue is ‘/
mixed with 7.31 g fumaric acid and dissolved in 200 mi y
¢thapol and filtered until clear. The filtrate is concentrated by
evaporation to a otal weight of 104 g and dissolved in 1.7
! acetonitrile a1 357 C. The resulting solution is inoculated
with 16 myg of title compound (bemifumarate) and stirred for
17 houars at ambient temperature. The suspension is cooled
10 §° C. and filtered off by suction after 2 hours. The residue
15 washed with acewonitrile {(3x200 ml) and then dried 1o a
vacuum at 35° C. The title compound K1 (hemifumaraie) is
obtained as white crystals (59.5 ¢, 81% in relation to 31); 1H . . .
NMER (36(? MHz, DMSO-dy); 8 0.7-0.9 (m, 12H), 1.04 (s, with an amine of formuia R.—NH. to form a com-
6EL), 127 (m, 3H), 1.4-1.8 (m, 4H), 1.94 (m, 2H). 2.23 (m. pound of formula III,
iH) 2.350d3,184,80Hz, 1H), 2435 (m, 1H), 3.08 (ra, ZH),

a) by reacting a compourd of formula 11,

(1

ey,

2-3 Y, 3.24 (s, 3H), 3.47 (t, }=6.4 Hz, 2H), 3.74 (s, A

3H), 25744, j -6.4 Hz, 2H), 6.37 (s, :H), 668(1d 1=8.6,2.0 {n
Hz, 1H3, 6.77 (¢, J=6 Hz, 1H), €.80 (bs, iﬂ), 6.83 (d, I=&
Wz, 1H), 7.13 {(bs, 1H), 7.49 (t, 1=6 Hz. 14 i,
N—Rs,

What is ¢laimed is:

1. Process for preparation of compourds of fermuia 1,

A R

R:\/\‘ /i\ Rs. and
‘ ,h ; b) by reducing the azide group of the compound of

R Ry NEp formula I to the amine group and isclating the
2 compounds of formula I, if necessary with the addi-
tion ot a sait-forming acid, comprising the prepara-

tion of compounds of formula II by
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¢1} reacting 2 compound of formula 1V,
av;
\//\ - /’*\ /0R6>
‘( il
3 i
\\ /‘ Rs C
wherein R, is O -Cogalkyl, C4-C).cvcloalkyl,
C5-Cin y"ma'iirw! O -Caalkyt, Co-Cyoaryi  or
(,,»—arv--(. -Calkyl, with a halogeaation agent
1(: torm fm“nmmd of formula VI, or
' rencting a carboxylic acid of formuala V, or a salt of
s carboxyiic acid,
%
] 5w, i OH,
‘ \\r/ \/’\;‘/»\\’4/\/}\\‘/’
| i g h
R =2 7
R3
ion agent to form a corapeand of
&%
je
4
c-
) R :
. NG /’\\ / /\I/\\ "z,
I
o
A R3 4
AR 3
Ry =
wherein X is CI, Bror I,
“\ d) reacting the compound of formula VI in the presence
L of an alkall meta! or alkaline earth metal hydrexide
or an zlcohol 1o form a compound of formula VII,
_ (VI
B H k"
AN
H - %1 A
NN ”,/( M,
S :,
{ i
g R: C

wherein M is an alkeli retal. an equivalent alkaline
earth metal or the residve of an alcohol minus a
nydroxyi group,

14
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the compound of f()T“TxL‘.ld VII in the
of formula

ej hydrolysing
presence of am acid to form a compound
Vi,

(VIID

EaY
Iy

substxmtmo the hydrogen 27uin of the hvdroxyl group
i the compound of formula VIII and converting it to

2 leaving group AO to form compounds of formula
X

(X)

g, ard then reacting the compound of formula IX with
an azidation agen:t to form a compound of formula I1,
or

h) reacting the compound of formula VI directly with
a zinc azide/-bis-pyndine complex in the presence of
a ‘erdary phosphine and an azodicarboxylate, if
1eCessary in an organic solvent, to form a compound
of formula IL

2. A process according to claim I comprising an embodi-
ment wherein R; is C,-C,aikoxy or C,-C,alkoxy-C,-
Calkvloxy, k, s C,-Caalkoxy, R; 1s C.-C,alkyl, R, is
C,-Caelkyl and K is H,NC(O)—C,-Cgalky! which if nec-
essary is N-monosubsututed or N-di-C,-C alkyl substituted.

3. A process according to claim 2 Comp ising an embodi-
ment whereia R. is 1-methoxyprop-3-yloxy dn-j R. is meth-
OXy.

4. A process according to claim 2 comprising an embodi-
men: wherein Ry and R, are in each case isopropyl.

5. A process according to claim 2 comprising an embodi-
ment wherein Ry is HZI\C(OhCA Cgalkyl.

6. A process according te claim 1 comprising an embodi-
meunt wherein R, is methoxy-C.-C alkyloxy, R, is methoxy
of ethc xy, B is C,-Cualkyl, R, is C,-C eikyl and R, is

CfO)——C,—\ L;J\.L
LA ProCess acCor ding tc claim 1 comprising an embodi-
en* wherein R, is 3-methoxy-prop-3-vloxy, R; is methoxy,
R3 and R, are cach 2-meihyleth-1-y1, and R is Hzl\C(O)—~
[C(CHs)z]"“CH:'“- s
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8. Compounds of formaula X,

0
;;J
\
Ry AN \‘u
-»m\;,//\\\( -~ T/\ ’,/\\/ S, 2.
vy J\\\f'iz/’ : 2 GRs

independently of
C,-Cma 10gcna’iky1,

. -l_éc.nm,

\,umpa:,unds of formula V1L,

8

one another,
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iikaline earth
oxyl group,

metal, an ¢oulval
L alcohol mious 4 bvd

met al ¢ the res

another, H,

and
&
R, and R, wre, mdependently ¢ one
C,-Caalkyi, C,-Cghalogenalkyi, C,-Cealkoxy,
Cealkyl, or C.-Cgalkoxy-C,-

C,-Cealkoxy-C,-Cealkyl
Cgalkyloxy, R, is C;-Cgalkyl, and R is C,-Cqalkyl

10. Compounds of formula XIII
(X110

R4

. ]
Tkoxy, \\/\‘/Y\\/\\/\l/ IRy1,

/J\/

in R,; is an alkali metel, an squivalent aikaline earth
, hydrogen or the residue of an alcohol migus a

H,

o

wher

4

. eiul
VI p .
Ry aydroxyl group, and

O R, and R, are, independently of on¢ another,
! C,-Calyl, C-Cshalogenalkyl, C,-Cgalkoxy,
i C,-Caalkoxy-C,-Caalkyl, or  C,-Cgzalkoxy-C,-

G - ; . . P
Cgalityloxy, Ry is C,-Cgalkyl, and R, is C,-Cgalkyl.
* * *
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

el

JOSE LUiS SALAZAR LOPEZ
Director de Nuevas Creaciones (E).

El anterior oficio fue notificado por fijacion en lista de fecha,
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