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SOLICITUD DE:

|

1
i

% | Patente de Invencion. Patente de Modele de Utilidad.
x | Capitulo L. . Capitulo IL.
. . ! ' A
©] Nombre: PFIZER LIMTED IDENTIFICACION
' SOLICITANTE Direccién: Ramsgate Road, Sandwich, Kent C.C. NIT
71) CT13 9NJ Reino Unido
. Nacionalidad o Domicilio: Britanica C.E. ] Otro
Lugar de Constitucion: Gran Bretaia
- Cual
Teléfono: Fax:- _
E-mail; Namero
| IDENTIFICACION
Nombre: CARLOS R, OLARTE -
_ ! , C.C.| X | NIT
- Direccidon: World Trade Center Torre A
ESENTANTE L
gii:?%DEI:‘:DO Caile 100 No. 8A-37 Piso 10 C.E. Otro
T Teléfono: 601-7700 Fax: _601-7799 Cual
E-mail: _office@olarteraisbeck.com NGmero 79782747Bta
TP 74.295
"‘. ; - -
. | Nombre: VER PAGINA ADJUNTA
] ’ N N
INVENTOR (ES) | Direccién: VER PAGINA ADJUNTA
1 : (72) Nacionalidad o Domicilio: VER PAGINA ADJUNTA
[ () PeTEe)
f Salicitud Internacional No. PCT/IB2006/02727  Fecha Septiembre 1, 2006
Fecha Marzo 29, 2007

~ Publicacién Internacional No, WO 2007/034325

A =t

Titulo (54) DERIVAL

DOS DE CARBOXAMIDA COMO ANTAGONISTAS DEL

[NICO

. _RECEPTOR MUSCAR]

Clasificacién Internacional (51) CO7D 207/12, C07D 413/12, CO7D 211;&6, Co7D

. 205/04, AB1K 31]@97, A61K 31/40, Ab1K 31/4409, A61P 37/00

s1

' (33) Pais de Origen |

: (32) Fecha | (31) Nimero de Solicitud |
Prioridad us Septiembre 21, 2005 | _60/719.467
Us Septiembre 21, 2005 | 60/715.458
X { NO us Septiembre 21, 2005 | 60/716.477

o b ———
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‘Comprobante de pago No.

08-16,716

Fecha __ 26 Febrero 2008
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ANEXOS kz/

Comprobante de pago de la tasa de presentacién de la solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso. Adjunto Copia simple. Ver expediente No. ©% - j24.33¢
Documento de cesidn del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcién, reivindicaéiones, dibujos).

Traduccién de la solicitud intermacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos).

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA). -

Traduccion del examen preliminar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizaciéon de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material bioldgico.

Arte final 12 x 12,

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional

FIGURA CARACTERISTICA:

4 | N

o ' -/

®

NOMBRE:_CARLOS R. OLARTE FIRMA;

Solicito la concesion de la patente,

C.C.79.782.747 Bta T.P._74.295

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.




LISTA DE INVENTORES |

. PAUL ALAN GLOSSOP,
Ramsgate Road, Sandwich,
Kent, CT13 SNJ

Gran Bretana ,
Nacionalidad: Britanico

. SIMON JOHN MANTELL,
Ramsgate Road, Sandwich,
Kent, CT13 9NJ

Gran Bretafia _
Nacionalidad: Britanico .

. ROSS SINCLAIR STRANG,
‘Raimsgate Road, Sandwich,
Kent, CT13 SNJ

Gran Bretana

Nacionalidad: Britanica

. 'CHRISTINE ANNE LOUISE WATSON,
‘Ramsgate Road, Sandwich, -

Kent, CT13 9NJ , :

Gran. Bretafia

Nacionalidad: Britanica

. ANTHONY WOOD,.
Ramsgate Road, Sandwich,

Kent, CT13 9NJ :

© Gran Bretafia

Nacionalidad: Britanico

PCT/IB2006/002727 /b
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TRADUCCION OFICIAL DE UN DOCUMENTO CUYO ORIGINAL ESTA EN INGLES
Traductor: Jorge Enrique Sierra Reyes.

Nota del Traductor:

El Poder olorgado por PFIZER LIMITED a Carlos R. Olarte yfo |. I Raisbeck y/o Ana
Maria Frieri y/o Jumi Guillermo Mottre y/o Natalin Casltro lleva la siguicnte Apostilla en

lingles

APOSTILLA
(Convention de la Haye du 5 octobre 1961}

REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NORTE

1 Pais: Reino Unido de Gran Bretafia e Irlanda del Norte

I presente documento publico

2 la sido nirmado por: KENNETH GREENWOOD _

3 Quicn actia en cahidad de: NOTARIO PUBLICO

4 Y lleva el sello/estampilla de DICHO NOTARIQ PUBLICO
Certificado

S L Londres

6. 11 dia 12 de Mayo de 2006.

7 Por el Secretario de Estado Principal de su Majestad para las Relaciones Exteriores y la
Commonwealth.

8 Bajo ¢l Numero HO14598

9 Scilo / estampilla: Oficina de Relaciones Exteriores y de la Commonwealtth. (sello seco)

10 Firma: S.-Kemsley (Por el Secretario de Estado).

Si este documento va a ser usado en un pafs que no haga parte de la Convencién
de La Haya del 5 de Octubre de 1961, debe presentarse a la seccidon consular dce la
mision que representa a ese pais. Una Apostilla o certificado de legalizacion solo
confirma que la firma, sello ¢ estampilla que lleva el documento es genuino. No
significa que el contenido del documento sea correcto o que la Oficina de
Relaciones Exteriores y de la Commonwealth apruebe el contenido.

Certifico que el documento adjunto es una traduccién exacta del original: “Cert.Notarial . Olarter"
Fecha: 30 de Mayo de 2006. Traduclor: Jorge Enrique Sierra Reyes. Direccion: Carrera 15 No. 99-13
Oficina 411, Teléfono: (567-1) 2182308, (57-1) 6232925. Bogota, Colombia. E-mail:
treseser1{@yahoo.com. 7386

Trad
JORGE E.




OLARTE RAISBECK & FRIERI| LTOA.

Power of Attorney

The undersigned,

OLARTERAISBECK

Poder

El suscrito,

PFIZER LIMITED

domiciled in

domiciliado en

Ramsgate Road, Sandwich, Kent, CT13 9NJ, England.

by means of these presents hereby grants to Carloes
R. Olarte and/or J. Ian Raisbeck and/or
Ana Maria Frieri and/or Juan Guillermo

Moure and/or Natalia Castro full and
sufficient Power of Atitomey to file, prosecute,
obtain, defend and enforce any and all of the
company’s Patents for Inventiens, Utility Models,
Layout-Designs (topographies) of Integrated
Circuits, Industrial Designs, Trademarks,
Advertising Slogans, Trade Names, Commercial
Emblems, Geographical Indications, 'rotection of
Trade Secrets, Obtainer’s Certilicates,
Copyrights, Registration of Domain Names,
Health Registrations, or any other intellectual
property right in the Republic of Colombia, to
which end it empowers them to take all steps
necessary before any administrative or judicial
authority of any class for the objects stated, to file
petitions, vecourses, replies and oppositions, pay
taxes and annuities, request testimonics, receive
documents and securities, abandon applications and
collect refunds. Sufficient power is hereby granted

. to receive notifications on behalf of the Company, to

confer powers on those who are to represent the
company judicially and extrajudicially, to answer in
court in the matter of all claims and demands that
may be presented in connection with the objects
stated, giving them likewise power to substitute these
presents and revoke such substitutions,

/

4

por medio del presente otorga a Carlos R,
Olarte y/o J. Ian Raisbeck y/o Ana
Maria Frieri y/o Juan Guillermo
Moure y/o Natalia Castro poder especial,
amplio y suficiente para presentar, tramitar,
obtener, defender y hacer respetar todas vy
cualquiera de las Patentes de Invenciéon, Modelos

~de  Utilidad, Esquemas de Trazados de

Circuitos  Integrados, Diseiios Industriales,
Marcas, Lemas Comerciales, Nombres

Comerciales, Ensefias Comerciales,
Denominaciones de Origen, Proteccion de
Secrctos  Empresariales, Certificados  de

Obtentor, Derechos de Autor, Registre de
Nombres de Dominio, Registros Sanitarios, o
cualquier otro bien de propiedad intelectual de
la compaiiia en la Repiblica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad adiministrativa
o judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, recursos,
respuestas y oposiciones, pagar impuestos y
anualidades,  solicitar  testimonios,  recibir
documentos y valores, desistir y percibir, Se
concede poder bastante para recibir notificaciones
a nombre de la compaiiia, otorgar poderes a
quienes vayan a representar a la compaiiia judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, dandoles
asimismo facultad para suslituir el presenic y
revocar dichas sustituciones.

Signature/Firma:
Department

Date/Fecha: €& May 2006

' J L -
8 ephan>l§¢:aum, Executive Director of European Patents

City,Country/Ciudad,Pais: Sandwich, Kent, England.

Carlos R Olane

J- Ian Raisbeck

Ana Maria Frieri

Juan Guillermo Moure
Natalia Castro

Zayde Chahin
Jacqueline Chaparro
José Luis Londofio
Felipe Mendoza
Simén Salinas

Of Counsel
Guillermo Chahin
Graciela Melo -

World Trade Center - Torre A, Calle 100 No. 8A - 37, Piso 10, Bogota D.C., Colombia
Tel + 57 1 601-7700, Fax + 57 1 601-7799, office@olareraisbeck.com, www.olauteraisbeck.com




OLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

MODEL OF NOTARIAL CERTIFICATION

Notarial Certification

On this date,
11 May 2006
The undersigned Notary Public certifies:

1. That

Certificacion Notarial

En esta fecha,

el Notario Publico suscrito certifica:

1. Que

Stephane Drouin, Executive Director of Europeani Patents Department

of legal age and domiciled in

mayor de edad y domiciliado

Ramsgate Road, Sandwich, Kent, CT13 9NIJ, England

signed the foregoing document.

2. That the grantor has executed the foregoing
document as Executive Director of European Patents
Department

of Pfizer Limited

3. That PFIZER LIMITED,

having its principal place of business located in
Sandwich, Kent, England

is duly incorporated, is currently in existence, and
that the purposes for which the Power of Attorney is
granted are within the scope of ils corporale
purposes.

4, That the grantor has the authority to execute the
Power of Attomey and that hisfher representation is
legal.

5. The foundation for my certifications contained in’

points 2, 3 and 4 was the exhibition of the following
authentic document(s):

Certified Board Minute Extract which was
held on 23" September 2005.

NOTARY PUBLIC (/S’igngture):

,

7

oy s I
suscribio el documento que antecede,

i . »
2. Que ¢l otorgante ha suscrito €l referido
documento en su caracter de

de

4. Que
con sede principal ubicada en

esta legalmente constituida, que tiene existencia
legal vigente y que los propositos para los cuales
se olorga el poder se encuentra dentro de los que
comprenden su objeto social.

4. Que el otorgante tiene la representacion para
suscribir el poder, y que ¢sta es legitima.

5. El fundamento de mis certificaciones
contenidas en los puntos 2, 3 y 4 fue la exhibicién
de los {del) siguiente(s) documenlo(s) auténtico(s):

Page 4 of 5
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: APOSTILLE ,
{Hague Convention of 5 October 1961 / Convention de 1.a Haye du 5 octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1. Country: United Kingdom of Great Britain and Northern Ireland
Pays: Royaume-Uni de Grande-Bretagne et d’Irlande du Nord
This public document / Le présent acte public

2. Has been signed by Kenneth Greenwood
a &té signé par

3. Acting in the capacity of  Notary Public
agissant en qualité de

4.  Bears lhe seal/stamp of  The Said Notary Public
est revétu du sceau/timbre de

Certified/Altesté
5. at London/a Londres 6. the/le 12 May 2006

7.+ by Her Majesty’s Principal Secretary of State toc Fureign and Commonwcealth Affairs /
par le Secrétaire d’Etat Principal de Sa Majesté aux AfTaires Etrangéres et du Commonwealth.

8.  Number/sous No H014598

9. Stamp: 10. Signature:  S. Kemsley
timbre:

For the Secretary of Siaie / Pour {e Secrdtaise o Etat

If this document is to be used in a country which is not party to the [Hague Convention of 5 October
1961, it should be presented to the consular section of the mission representing that country. An
apostille or legalisation certificate only confinns that the signature, seal or stamp on the document is
genuine. It dues not mean that the conlents of the document are correct or that the Foreign &
Commonwealth Office approves of the contents.



Sépase que Yo, ADRIAN PETER MARK WATNEY, 33 Queen Streep
Maidenhead, Bekshire SL6 1NB, Reino Unido, un Notario Publico debidamente
autorizado

Certifico que servicios consulares Blair Limitada en nombre de su cliente
PFIZER LIMITED.

Ha presentado este dia ante mi el documento anexo que se describe como

CESION, firmado por Paul Alan Glossep, Simon John Manteli, Ross Sinclair
Strang, Christine Anne Louise Watson y Anthony Wood.

y que los mencionados Servicios Consulares de Blair Limitada, han
representado ante mi como presentacion de dicho cliente ha representado a
ellos con base en un documento original adjunto con firmas debidamente

autenticas.

Firmado y sellado el, 33 Queen Streep Maidenhead, Bekshire SL6 1NB, Reino
Unido, el 17 de enero de 2008.

[Firmado y sellado]

Adrian Peter Marck Watney
Notario Publico



Apostille
{Convencién de La Hava del 5 de octubre de 1961)

REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NORTE

1. Pais: Reino Unido de Gran Bretaia e Irlanda del Norte
2. Este documento publico ha sido firmado por: Adrian Peter Marck Watney
3. obrando en su condicién de Notario Publico
4, lleva el sello/estampilla de dicho Notarioc Publico
Certificado
5. en Londres 6. el 21 junic de 2008
7. por. Secretario Principal de Estado de su Majestad para Asuntos
Extranjeros
8. No. H650272
9. Sello / Estampilla 10.  Firma: P. Wilkinson

[Sellado] [Firmado]



PC33048A
CO-1
CESION

Por contraprestacion valiosa pagada a nosotros por PFIZER LIMITED.
sociedad constituida en virtud de las leyes del Inglaterra, cuya direccion postal
completa Ramsgate Road, Sandwich, Kent Ct13 9NT, Reino Unido, por el
presente vendemos y traspasamos a la citada PFIZER LIMITED., todo nuestro
derecho, titulo e interés en y sobre nuestro invento de una nueva y util mejora
en DERIVADOS DE CARBOXAMIDA COMO ANTAGONISTAS DEL
RECEPTOR MUSCARINICO en cuanto respecta a la Republica de Colombia,
tal como se indica y describe plenamente en la especificacion y por el presente
autorizamos y solicitamos al Comisionado de Patentes de Colombia expedir
dicha patente a nombre de la citada PFIZER LIMITED., de conformidad con

esta cesion.

En fe de lo cual firmamos el presente el dia de hoy.

(Fdo) Paul Alan GLOSSOP
Sandwich, Kent, inglaterra — 21 de agosto de 2006

Paul Alan Glossop

(Fdo) Simon John MANTELL
Sandwich, Kent, Inglaterra — 21 de agostc de 2006

Simoen John Mantell

,

(Fdo) Ross Sinclair STRANG
Sandwich, Kent, Inglaterra — 21 de agosto de 2006

Ross Sinclair Strang

(Fdo) Christine Anne Louisc WATSON
Sandwich, Kent, Inglaterra — 21 de agosto de 2006

Christine Anne Louisc

Watson

(Fdo) Anthony WQOOD




Sandwich, Kent, Inglaterra — 21 de agosto de 2006 - Anthony Wood

(&



BE IT KNOWN that I, ADRIAN PETER MARK WATNEY of 33 Queen Street,
Maidenhead, Berkshire SL6 1NB, United Kingdom, a duly authorised Notary
Public

CERTIFY ONLY that Blair Consular Services Limited on behalf of their client

PFIZER LIMITED.

have this day presented to me the hereto annexed document describing itself
as

ASSIGNMENT signed by Paul Alan GLOSSOP, Simon John MANTELL,
Ross Sinclair STRANG, Christine Anne Louise WATSON and Anthony
WOOD

and that the said Blair Consular Services Limited have represented to me by
such presentation that their said client has represented to them that the said
annexed document is a authentic original document.

SIGNED AND SEALED at 33 Queen Street, Maidenhead, Berkshire SLé6
INB, United Kingdom, on 17t January 2008.

Adrian Peter Mark Watney
Notary Public

2008 | g,

\

52>



APOSTILLE
(Hagur Convention of 3 October 1961 / Convention de La Have du 5 octobee 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1. Country: United Kingdom of Grear Britain and Northemn breland
Pavs: Rovzume-Uni de Grande-Bretagne et d'frlande du Nord

This public document / Le présent acte pubhc

o

Has been signed by Adrian Peter Mark Wainey
a été signé par

Acting in the capacity of  Notary Public
agissani en qualité de

(o)

4. Bearsthe sealistzmpof  The Said Notary Public
st revéte du scexutimbre de

Cenified/Antesté
at London‘d Londres 6. thefle 21 January 2008

(¥

by Her Majesty's Principal Sccretan of State for Foreign and Commonwezith Affairs /
par ke Secrétaire d'Etat Pnncipal de Sa Majesté aux Affaires Etrangéres et du Commonweatih,

-3

8. Number/sous No H650272
9.  Stamp: 10. Signature: P Wilkinson
timbre.

Fow the Sevreasy of Namw Puar ke Secresere dEas

If this documeant is to be used in 3 country which is not party to the Hague Coavention of 5 Ociober
1961, it should be preseated o the consular section of the mission representing that country. An
aposiille or legalisation certificate only confirms thai the signature. seal of stamp oa the document s
genuine. It does not mean that the contesus of the documen: are codrect or that the Foreign &
Commonwealth Gfftce approves of the conients



PC33048A
CO-1

ASSIGNMENT

For valuable consideration paid to me {(us) by PFIZER LIMITED a corporation organized under the laws of
England whose full post office address is Ramsgate Road, Sandwich, Kent, CT13 9NJ, United Kingdom,
I (we) do hereby sell and assign to the said PFIZER LIMITED, all my (our) right, title and interest in and to
my (our) inventior; for a new and useful Improvement in CARBOXAMIDE DERIVATIVES AS
MUSCARINIC RECEPTOR ANTAGONISTS so far as the Republic of Colombia is concerned, as fully set
forth and described in the specification, and [ (we) do hereby authorize and request the Commissioner of Patents

of Colombia to issue said patent to the said PFIZER LIMITED in accordance with this assignment.

In witness whereof | (we) have hereunto set my (our) hand(s) this

21 AUG 2006 sl Mo Qlasep

Sandwich, Kent, England - Paul Alan GLOSSOP

2'1 AUG 2006 f\'N $L

Sandwich, Kent, England - Stmon John MANTELL

2 1 AVG. 2008 e

Sandwich, Kent, England - Ross Sinclair STRANG / W

2 1 AUG 2005 Chiadhs Bae bowse Wed .

Sandwich, Kent, England - Christine Anne Louise WATSON

2 1-AUG 2006 Aoy Woeef | |

Sandwich, Kent, England - Anthony WOOD

AN



wO 2007/034325 A1 |11 WM 0G0 IO 000 O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

PPN
(19) World Intellectual Property Organization /ZZ{[P)
Ineorational o ;?‘ﬁ[i-?*,‘f |!II||IIIIIIIIIIIlIIlIIIIIIIl[llIIIIIIIIIIllIIlIIIIIIIIIIIlIIIllIIIIlIIIIlIIIIIIIIIIIIIIIIIIIII
(43) International Publication Date PT (10) International Publication Number
29 March 2007 (29.03.2007) WO 2007/034325 Al
(51 Iﬁternaﬁonal Patent Classification: 9NI (GB). WOOD, Ant.hotg [GB/GB]; Pfizer Global
C07D 207/12 (2006.01) AGIK 31/397 (2006.01) Research and Development, Ramsgate Road, Sandwich,
C07D 413/12 (2006.01) AGIK 31/40 (2006.01) Kent CT13 9NJ (GB).
CO07D 211/46 (2006.01) AGIK 31/4409 (2006.01)
C07D 205/64 (2006.01) AG1P 37/00 (2006.01) (74) Agents: DROUIN, Stéphane et al.; Pfizer Global Re-

(21) Intermational Application Number:
PCT/IB2006/002727

(22) International Filing Date:

1 September 2006 (01.09.2006)
(25) Filing Language: English
(26) Publication Language: Englis

(30) Priority Data: '
21 September 2005 (21.09.2005)

60/719,467 us
60/719,468 21 September 2005 (21.09.2005) US
60/719,477 21 September 2005 (21.09.2005) US

{71) Applicant (for all designated States except US): PFIZER
LIMITED [GB/GB); Ramsgate Road, Sandwich, Kent
CT!3 9NJ (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): GLOSSOP, Paul,”
Alan {GB/GB]; Pfizer Global Research and Development,
Ramsgate Road, Sandwich, Kent, CT13 9NJ (GB). MAN-
TELL, Simon, John [GB/GB]; Pfizer Global Research
and Development, Ramsgate Road, Sandmch Kent CT13
9NJ (GB). STRANG, Ross, Sinclair”’ [GB/GB]; Pfizer
Global Research and Development, Ramsgate Road,
Saridwich, Kent CT13 9NJ (GB). WATSON, Christine,”
Anne, Louise {GB/GB]; Pfizer Global Research and
Development, Ramsgate Road, Sandwich, Kent CT13

search and Development, Ramsgate Road, Sandwich, Kent
CT13 9NJ (GB).

sted{States (unless otherwise indicated, for every
of naﬂonal protection available): AE, AG, AL, AM,
T, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
COC]}’CUCZ DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, [L, IN, IS, JP,

KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,RO, RS, RU,
SC, SD, SE, SG, 8K, SL, SM; 8V, SY, TJ, T™, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buropean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IR, IS, IT, LT, LU, LV,MC, NL, PL, FT,
RO, SE; 81, SK, TR), OAFI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: CARBOXAMIDE DERIVATIVES AS MUSCARINIC RECEPTCR ANTAGONISTS

A—0—(CHy),—A!

R? RS

(57) Abstract: The invention relates to compounds of
PFormula (I) processes and intermediates for their prepa-
ration, their use as muscarinic antagonists and pharma-
ceutical composition containing them.
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Garboxamlde derlvatives as muscarinic receptor antagonists

This Invention relates to compounds of general formula (1):

R1 A__O—(CHz)p—A1

O R R ()

in which R, R?, R®, A, A' and p have the meanings indicated below, and to processes and
intermediates for the preparation of, compositions confaining and the uses of such
derivatives. ' '

Cholinerglc muscarinic receptors are members of the G-protein coupled receptor super-family

" and are further divided into 5 subtypes, M, fo Ms. Muscarinic receptor sub-types are widely

and differentiafly expressed in the body. Genes have been cloned for ail § sub-types and of
these, My, Mz and M, receptors have been extensively pharmacologically characterized in
anima! and human tissue. M receptors are expressed in the brain {cortex and hippocampus},
glands and in the ganglia of sympathetic and parasympathetic nerves, M, receptors are
expreséed in the heart, hindbrain, smooth musele and in the synapses of the autonomic
nervous system. Ma receptors are expressed in the brain, glands and smooth muscle. In the
airways, stimulation of M; receptors evokes contraction of airway smooth muscle leading to
bronchoconstriction, while in the salivary gland Mg receptor stimulation Increases fluid and
mucus secretion leading to increased salivation. M, receptors expressed on smooth muscle
are understood to be pro-contractile while pre-synaptic M, receptors modulate acetylcholine
release from parasympathetic nerves. Stimulation of M, receptors expressed in the heart
praduces bradycardia. '

-Short and long-acting muscarinic antagonists are used in the management of asthma and

COPD; these include the short acting agents Atrovent® (ipratropium bromide) and Oxivent®
{oxitropium bromide) and the long acting agent Spirva® (tiotropium bromide)., These

. compounds produce. bronchodilation following inhaled administration. In addition to

improvements In spirometric values, anti-muscarinic use in chronic obstructive pulmonary
disease (COPD) is associated with impro'vements in health status and quality of life scores.

As a consequenée of the wide distribution of muscarinic receptors in the body, significant
systemic exposure to muscarinic antagonists is associated with effects such as dry mouth,
constipation, mydriasis, urinary retention (all predominantly mediated via blockade of M,
receptors) and tachycardia (mediated by blockade of M, receptors). A commonly reported
side-effect following inhaled administration of therapeutic dose of the current, clinically used

PCT/IB2006/002727 .
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non-selective muscarinic antagonists is dry-mouth and while this is reported as only mild in.
intensity it does limit the dose of inhaled agent given.

Accordingly, there is still a need for improved M, receptor antagonists that would have an
approptiate pharmacologlcal profile for example in term of potency, pharmacokmetics ar
duration of action. In this context, the present invention relates to novel M; receptor
antagonists. In particular, there Is a need for M receptor antagonists that would have a
pharmacological profile suitable for an administration by the inhalation route.

The scientific fiterature discloses many compounds having a muscarinic receptor antagonist
activity. As a matter of example, EP0948964A1 discloses compounds of formula

in which R denotes a hydrogen atom, a halogen atom or a lower alkoxy group.

The invention relates to a compound of formula (1)

®

R1
A ——O—(CHz)p —A!

O R2 R9 0

wherein,
-R'is CN or CONH;;
- Ais selected from

-
* N<>"* x * [
) ' or

wherein * and ** represent the attachment points, ** being linked to the oxygen,
-R*and R® are methyl, or, where A is a group of formula

. NO"

and R® may also together form with the carbon atom to which they are linked a
cyclopentane ring;

-pisborf;

- Alis selected from

RZ

o
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a) phenyl optionally substituted with 1, 2 or 3 groups in_dependently selected from halo,.
CN, CF3, OR?, SR*, OCF3, (C1-C4)alkyl and phenyl optionally substituted with OH:
b) naphthyl optionally subsfituted with 1 or 2 groups independently ‘selected from halo,
CN, CF3, OR®, SR% OCF3 and (Cr-Coalkvt,
¢) a 9 or 10-membered bicyclic aromatic heterocyclic group, containing from 1, 2 or 3
heteroatoms independently selected from O, S or N, said heterocyclic group being
optionally substituted with 1 ar 2 substituents independently selected from ORY, (Ci-
Cy)alkyl and halo;

-R*Is H or (C-C4)alkyl;

or, if appropriate, the pharmaceutically acceptable salts or solvates thereof.

In the here above general formula (1), (C4-Ca)alkyl denote a straight-chain or branched group
containing 1, 2, 3 or 4 carbon atoms. This also applies if they carry substituents or occur as
substituents of other radicals, for example in O-(Cy-Ca)alkyl radicals, S-(C4-Cy)alky} radicals
etc... . Examples of suitable (Cy-C,)alkyl radicals are methyl, ethyl, n-propyl, /so-propyl, n-butyl,

~ Iso-butyl, sec-butyl, tert-butyl.... Examples of sultable O-(C4-Cy)alkyl radicals are methoxy,

ethoxy, n-propyloxy, /so-propyloxy, n-butyloxy, /so-butyloxy, sec-butyloxy and teri-butyloxy....

Examples of 9 or 10-membered bicyclic aromatic heterocyclic group, containing from 1, 2 or 3-
heteroatoms Iindependently selected from O, S8 or N are indolyl, isoindolyl, quinalyl,
isoquinolyl, benzofuranyl, isobenzofuranyl, benzothienyl, Isobenzothienyl, quinazolyl,
quinoxalyl, phthalazinyl, benzothiazolyl, benzoxazolyl, benzisothiazolyl, benzisoxazolyl,
benzimidazolyl, Indazolyl, benzotriazolyl, benzoxadiazolyl, benzisoxadiazolyl,
benzothladiazolyl and benzisothiadiazelyl.

Preferred 9 or 10-membered bicyclic aromatic heterocyclic groups are benzoxazolyl,
benzothiazolyl, benzofuranyl, benzothienyi, isoquinciyl and quinolyl. Benzoxazolyl is

' particularly preferred.

Halo denotes a halogen atom selected from the group consisting of fluoro, chloro, bromo and
iodo. Preferred halo groups are fluoro and chloro. '

In the above compourncs of formula (i) and in the Intermediates useful for their preparation,
the following definitions are preferred.

Preferably, R' is CONH,.

Preferably, R* is H or CHa. :
Preferably, A* is phenyl optionally substituted with 1, 2 or 3 groups independently selected
from F, Cl, CF3, OH, OCH,, OCF3and CH,, More prefe‘r'ably,-A’ is phenyl optionally
substituted with 1 or 2 groups independently selected from F, Cl, CF3, OH, OCH,3, OCF3and
CHa. '

\%
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Preferably, A' is naphthyt optionally substituted with OH. \O\
Preferably, A' is benzoxazoly!.
Preferably, R? and R? are methy!.
In a-preferred embodiment, p is 0.
5  Inanother preferred émbodimént, pis1.
In a preferred embodiment, the compound of formula (I) wherein A Is a group of formula

0

has the below (R) configuration:

O O—(CHy), — A

1
R N

10 In a preferred embodiment, the compounds of formula {|) wherein A is a group of formula

has the below {S) configuration:

0—(CHp), ——A!

15  Preferred compeunds according to the invention are:
5-Methyl—5-[(3S)—3-pheﬁoxypyrrolidin—1-yl]-2,2-d|phenylhexanen|trile;
5-Methyl-5-[(3S)-3-phenoxypyrrofidin-1-yl]-2,2-diphenylhexanamide;
5-Methyl-5-[(3R)-3-phenoxypyrrolidin-1-yl}-2,2-diphenylhexanenitrile;
5-Methyl-5-[(3R)-3-phenoxypyrrofidin-1-yl}-2,2-diphenylhexanamide;

20  5-[(35)-3-(3-Methoxyphenoxy)pyrrolidin-1-yi}-6-methyl-2,2-diphenylhexanenitrile;
5-[(38)-3-(3-methoxyphenoxy)pyrrolidin-1-yl}-6-methyl-2,2-diphenylhexanamide;
5-{(3S)-3-(3-Hydroxyphenoxy)pyrrolidin-1-yl]-6-methyl-2,2-diphenylhexanamide;
5-[(3R)-3-(Benzyloxy)pyrrolidin-1-yl}-5-methyl-2, 2-diphenylhexanenitrile;
5-[(3R)-3-(Benzyloxy)pyrrolidin-1-yi]-s-methyl-z,2-diphenylhexanamide;
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5-[(38)-3-(Benzyloxy)pyrrolidin-1-yl}-5-methyl-2 2-diphenylhexanenitrile;
5-[(38)-3-(Benzyioxy)pyrrolidin-1-y{}-5-methyl-2,2-diphenylhexanamide;
5-[(3R)-3-(3-Methoxyphenoxy)pyrrolidin-1-yl]-5-methyl-2,2-diphenythexanamide;
5-[(3R)-3-(3-Hydroxyphenoxy)pyrrolidin-1-yl}-5-methyl-2,2-diphenythexanamide;
5-Methyl-5-[(38)-3-(3-methylphenoxy)pyrrolidin-1-yl}-2,2-diphenylhexanamide;
5-[(3R)-3-(1,3-Benzoxazol-6-yloxy)pyrrolidin-1 -yl]-5—methyl—2,2-diphenylﬁexanamide;
5-[(35)-3-(4-0!1Iorophenoxy)pyrrolidin—1-yf]-s-methyl-Z,2-dlpheny!hexanamide; '
5-[(38)-3-(3-Bromophenoxy)pyrrolidin-1-yI]-5-methyl-2,2-diphenylhexanamide;
5-{(33)-3-[(3'-Hydroxybiphehy!-4-yl)oxy]pyrrolidina1-yl}-5-ﬁ1ethyl~2,2-dlphenylhexanam[de;
5-{(35)-3-[{3"-Hydroxybiphenyl-3-yl)oxylpyrrolidin-1-yi}-6-methyl-2,2-diphenylhexanamide;
5-{(3S)-3-[{6-Hydroxy-2-naphthyl)oxy]pyrrolidin-1-yl}-5-methyl-2,2-diphenythexanamide;
5-[(38)—3-(2—Hydroxyphenoxy)pyll'rolidln-1-yl]—5-methyl-2‘,2-diphenylhexanamide;
5-[(38)-3-(4-methoxyphenoxy)pyrrolldin-1-yl]-6-methyl-2,2~-diphenylhexanamide;
5-(35)-3-(4-hydroxyphenoxy)pyrrolidin-1-yi}-5-methyl-2,2-diphenythexanamide;
5-[(3S)-3-(4-trifluromethyl-phenoxy)pyrrolidin-1-yl}-5-methyl-2,2-diphenylhexanamide;
5-[(3R)-3-(4-Trifluoromethyl-phenaxy)pyrrolidin-1-yl]-5-methy!-2,2 diphenylhexanenitrile,
5-[(3R)-3-(4-trifluromethyl-phenoxy)pyrrolidin-1-yl]-5-methyl-2,2-diphenylhexanamlide;
5-[(3R)-&(3-chloro-4-methoxy-phenoxy‘)pyrrol[dl'h»1-yl]-5-methyl-2,2-'diphényfhexanenitrile;'
5-[(3R)-3-(3-chloro-4-methoxy-phenoxy)pyrrelidin-1-yl}-5-methyl-2,2-diphenylhexanamide;
5-{(38)-3-(3-Hydroxy-5-methyl-phenoxy)-pyrrolidin-1-yll-5-methyl-2,2-diphenyl-hexanaic - acid
amide; . ’ .
5-[(3S)~3-(3-Hydroxy-z-methyl—phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-dipheny!—hexanoic acid
amide; - ‘ .
5-[(38)-3-(2,4—Dlchloro-5-Hydroxy—phenoxy)-pyrroIidin-1-'yl]-5-methy|-2,2-dipheny1-hexan6fc‘
acid amide; '
5-[(3S)-3-(4,5-Dichloro-2-Hydroxy-phenoxy)-pyrrolidin-1-y1]-5-methyl-2, 2-diphenyl-hexanoic
acid amide;
5-[(38)-3-(3-Chloro-5-methoxy-phenoxy)-pyrrolidin-1-yl}-5-methyl-2,2-diphenyl-hexanolc  acld
amide; ' ]
5-[(3S)-3-(3-Chloro-5~hydroxy-phenoxy)-pyrrolidin—1-yl]-'a'-rnethyI-2,2~diphenyl-hexanoic acid
amide; .
5-[(38)-3~(4-Chloro-2-Methoxy-phenoxy)-pyrrolidin-1-yl}-5-methyl-2,2-diphenyl-hexanoic  acid
amide; .
5-[(3S)-3-(4-Chloro-2-Hydroxy-phenoxy)-pyrrelidin-1-y!}-5-methyl-2 2-diphenyl-hexanoic  acid
amide; )
5-{(3S)-3~(2-Chlaro-3-Methoxy-phenaxy)-pyrralidin-1-y[}-5-methyl-2,2-diphenyl-hexanaic  acid
amide; .
5-[(3S)-3-(2-Chloro-3-Hydroxy-phenoxy)-pyrrolidin-1-yi}-6-methyi-2,2-diphenyl-hexanoic  acid
amide;

gy
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. 5-[(38)- 3-(4—-Chloro -3-Hydroxy-phenoxy)- pyrrolidin- -yl 5-methy|-2 2~diphenyl-hexanoic

amide;
-{(38)-3-(2'-Ch|oro-_5-Hydroxy-phenoxy)—pyrro|ld1n—1-yl]-s-methyl-2,2—diphenyl—hexanolc
amide;

PCT/IB2006/002727

acid

acld

5-1(3R)-3-(3- Chloro-2-Methoxy—phenoxy)-pyrrolldm 1-yl]-5-methyl-2 2-diphenyl-hexanenitrile;
5-[(3R)-3-(3-Chloro-2-Methoxy-phenoxy)-pyrrolidin-1-yl}-5-methyl-2,2-diphenyl-hexanoic  acid

amide;
5-{(3R)-3-(3-Chloro-2-Hydroxy-phenoxy)-pymalidin-1-yl]-5-methyi-2, 2~d|phenyl-hexanorc
amide;

acid

5-[(38)-3-(3-Hydroxy-2,5-dimethyl-phenoxy)-pyrrolidin-1-yl}-5-methyl-2,2-diphenyl-hexanoic

acld amide; )
5-[(38)-3—(3-FIuoro-5-Methoxy-pHenoxy)—pyrrofidin—1-yl]-5-methy|-2,2-dlphenyl-hexanoic
amide, "
5-[(38)-3-(3-Fluoro-5-Hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methy!-2, 2-diphenyl-hexanoic
amide;

5-{(3R)-3-(3-Methoxy-5-triluoromethyl-phenoxy)- pyrrol:din 1-y|]-5-methyl-2 2-d|pheny|-
hexanenitrile;
5-[(3R)-3-(3-Methoxy-5-triflucromethyl-phenoxy)-pyrrolidin-1-yl}-5-methyl-2, 2-d:phenyl-
hexanoic acid amide;
5-[(3R)-3-(3-Hydroxy-5-trifluoromethyl-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diphenyl-
hexanoic acid amide;
5-[(38)-3-(4-Fluoro-3-Methoxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2, 2-d|phenyl hexanoic
amide;

5-[(38)-3-(2-FIuoro-3-Methoxy-phenoxy)-pyrrolidin-1 -yl]-5-methyl-2,2-diphenyl-hexanolc
amide; l
5-[(35)-3-(4-Fluoro-3-Hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diphenyl-hexanoic
amide;
5-[(3S)-3-(2—FIuoro-3-Hydroxy-phenoxy)-pyrrolldin-1-yl]-5-methyl-2,2-diphenyl-hexanoic
amide;

acid

acid

acid

acid

acid

acid

5-[(3R)-3-(3-Hydroxy-benzyloxy)-pyrrolidin»1~yl]—5-methyl-2',2—diphenyl-hexanoic acid amide;

5-{(3S)-3-{(3-Bromobenzyli)oxy]pyrrolidin-1-yl}-5-methy-2,2-diphenylhexanenitrile; .
5-{(38)-3-[(3"-Hydroxybiphenyl-3-yl)methoxy]pyrrolidin-1-yi}-5-methyl-2,2-
diphenythexanenitrile; _ .
5-[(35)-3-(Biphenyl-3-yimethoxy)pyrrolidin-1-yI}-6-methyl-2,2-diphenylhexanenitrile;
5-{(38)-3-[(2'-Hydroxybiphenyl-3-yl)methoxy]pyrrolidin-1-yl}-5-methyl-2,2-
diphenylhexanenitrile;
5-{{35)-3-{(4-Bromobenzyl)oxy]pyrrolidin-1-yl}-5-methyl-2,2-diphenylhexanenitrile;
5-{(38)-3-{(3-Hydroxybiphenyl-4-yl)methoxy]pyrrofidin-1-yl}-5-methyl-2,2-
diphanylhexanenitrile; -

A\
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5-{(38) 3-[(3'-Hydroxyb|phenyl-3 ylimethoxy]pyrrolidin-1 -yl}-5-methyl-2 2-
diphenyihexanamlde
5-{(38)-3-{(4"-Hydroxybiphenyl-3-yl)methoxylpyrrolidin-1-yl}-5-methyl-2,2-
diphenylhexanenitrile;

5—{(38)-3—[(4'—Hydroxyblphenyl—3—yl)methoxy]pyrrol|d|n- -yI}-5-methyl-2,2-
diphenylhexanamide; *
5-{(38)-3-[(2-Hydroxybiphenyl-3-yl)methoxy]pyrrolldin-1-yl}-5-methyl-2,2-
diphenylhexanamide; '

§-{(3S)- 3-[(3'—Hydroxybiphenyl-4-yl)methoxy]pyrrohd|n-1 -y}-6-methyl-2,2-
diphenylhexanamide; »
5-[(38)-3-(Biphenyl-3-ylmethoxy)pyrrolidin-1-yi]-5-methyl-2,2-diphenylhexanamide;
5-{{3R)-3-(4-Fluoro-3-hydroxy-benzyloxy)-pyrrolidin-1 -yl]-5-methyl—2.2-diphenylhexanamlde;
5-[{3S)-3-(3-Cyano-5-hydroxy-phenoxy)-pymrolidin-1-yi}-5-methyl-2,2-diphenylhexanamide;
5-[(38)-3—(2-Cyano-s-methoxy-phenoxy)—pyri-olidin-1 yi}-6-methyl-2 2-diphenylhexanamide,;
5-{(3S)-3-[(7-Hydroxy-2-naphthyloxylpyrralidin-1-yl}-5-methyl-2,2-diphenyihexanamide;
5-((38)-3-(4-Phenyiphenoxy)pyrrolidin-1-yl]-5-methyl-2,2-diphenythexanamide;

5-[{3R)-3-(3-chloro-4-hydroxyphenoxy)pyrrolidin-1-yl]-6-methyl-2,2-diphenylhexanamide;

5-[(3R)-3-(3-Fluoro-5-methoxy-phenoxy)-pyrrolidin-1-yl}-5-methyl-2,2-diphenylhexanamide;
5-[(3R)-3-(3-Fluoro-5-hydroxy-phenoxy)-pyrrolidin-1-yi}-5-methyl-2,2-diphenyl-hexanamide;
5-[(3R)-3-(2-Fluoro-3-methoxy-phenoxy)-pyrrolidin-1-y[}-5-methyl-2, 2-diphenylhexanamide;
5-[(3R)-3-(2-Fluoro-3-hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methy}-2,2-diphenylhexanamide;
5-[(3R)-3-(2-Chloro-3-methoxy-phenoxy)-pyrrolidin-1-ylj-5-methyl-2,2-diphenylhexanamide;
5-[(3R}-3-(2-Chloro-3-hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5-{(3R)-3-(4-Chlaro-3-hydroxy-benzylexy)-pyrrolidin-1-yl]-6-methyl-2 2-diphenylhexanamide;
5-{(3R)-3-(3-methoxy-4-chloro-phenoxy)pyrrolidin-1-yl]-5-methiyl-2 2-diphenylhexanenitrile;
5-[(3R)-3-(3-methoxy-4-chioro-phenoxy)-pymolidin-1-yl}-5-methyl-2,2-diphenylhexanamide;
5-{(3R)-3-(3-hydroxy-4-chloro-phenoxy)-pyrrolidin-1-yi]-5-methyl-2,2-diphenythexanamide;
5-{(3R)-3-(3-hydroxy-4-cyano-phenoxy)-pyrrolidin-1-yi]-5-methy!-2,2-diphenylhexanamide;
8-[(35)-3-(3-methoxy-benzyloxy)pymolidin-1-yl]-5-methyl-2, 2-diphenylhexanamlde'
5-{(3R)-3-(2-Chloro-3-hydroxy-benzyloxy)-pymrolidin-1-yl]-5-methyl-2, 2-d|phenylhexanam|de;
5-Methyi-5-(4-phenoxypiperidin-1-y1)-2,2-diphenylhexanenitrile;
5-{4-[(3-Bromobenzyl)oxy]piperidin-1-yl}-5-methyl-2 2-diphenylhexanenitrile;
5-{4—[(3-Hydroxybenzyl)oky]piperldlnﬂ-yl}-s-methy!-z.2-diphenylhexane.nitrile;
5-{4-(Benzyloxy)piperidin-1-y[}-6-methyl-2,2-diphenylhexanenitrile;
5-Methyi-5-(4-phenoxypiperidin-1-y})-2,2-diphenylhexanamide;
5-{4f[(3-Bromobénzyl)oxy]piperidin—1-yl}-5-methy|—2,2—diphenylhexanamide;

- 5-[4-(Benzyloxy)piperidin-1-yl}-5-methyl-2,2-diphenylhexanamide; .
5-{4-(2 4-Dichloro-5-hydroxy-phenoxy)-plperidin-1-yI}-5-methyl-2,2-diphenylthexanoic acid

amide;

PCT/IB2006/002727
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5-[4—(4-Cyano-2,5~diﬂuoro—phenoxy}-piperidin-i-yl]-5-mathyl-2.2-diphenylhexanoic acid

N

amide;

: 5-[4-(3;hydroxyphenoxy)piperidin—1-y|]-5-methyl-2.2-dipheny|hexanamide;

5-[4-(3-hydroxy-2-methylphenoxy)piperldin-1-y[}-5-methyl-2 2-diphenylhexanamide;
5-{4-[{3'-hydroxybiphenyl-3-yl)methoxylpiperidin-1-yl}-5-methy!-2 2-diphenylhexanenitrile;
5-(4-[{3'-hydroxybiphenyl-3-yl)methoxy]piperidin-1-yi}-5-methyl-2, 2-diphenylhexanamide;
5-'[3-(3-Methoxyphenoxy)azeﬁdin—1-yl]-5-methy1-2.2-dipheny1hexanenitrile;
5-[3-(3-Methoxyphenoxy)azetidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5-[3-(Benzyloxy)azetidin-1-yl}-5-methyl-2,2-diphenylhexanenitrile;
5-[3-(Benzyloxy)azetidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5-Methyl-5-(3-phenoxyazetidin-1-yl)-2.2-diphenYlhexanenltrile;
5-Methyl-5-(3-phenoxyazetidin-1-yl}-2,2-diphenylhexanamide;
5-[3-(4-Methoxyphenoxy)azetidin-1-yl]-5-methyl-2,2-diphenylthexanenitrite;
5-[3-(4-Methoxyphenoxy)azetidin-1-yl}-5-methyl-2,2-diphenyihexanamide;
5-[3-(4-hydroxyphenoxy)azetidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5-[3-(3-Hydroxyphenoxy)azetidin-1-yi}-5-methy}-2,2-diphenylhexanamide;
5-[3-(2-Hydroxyphenoxy)azetidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5-{3-(2,4-chhloro-5-hydroxy-phenoxy)-azetldin—1?yl}-s-methyl-z,2-dlphenylhexanamide;.
5-{3-(4,5-Dichloro-2-hydroxy-phenoxy)-azetidin-1-y}-5-methyl-2,2-diphenylhexanamide;
5-[3-(4-Chloro-3-methoxy-pherioxy)-azetidin-1-yl}-5-methy)-2,2-diphenyl-hexanenitrile;
5—{3-(4—Chloro-3-methoxy-phenoxy)-azatidin-1-yl}-s-methyl-z,2-diphenylhexanamide;
5;{3-(4-0hloro-3—hydroxy-phenoxy)-azetidin-1—yl}-5-methyl-2,2-dtphenylhexanamide;
§-[3-(3-Hydroxy-benzyloxy)-azetidin-1-y{}-5-methyl-2,2-diphenyl-hexancic acld amide;
5-[3-(2-Chloro-5-methoxy-phenoxy)-azetidin-1-yi}-5-methyl-2,2-diphenyl-hexanenitrile;
5-[3-(2-Chloro-5-methoxy-phenoxy)-azetidin-1-yl)-5-methyl-2,2-diphenyl-hexancic acld afnide;
5-[3-(2-Chlo.ro-5-hydroxy-phenoxy)—azetldin—1-yl]-5-methyl-2,2-diphenyl—haxanolc acid amide;
5-[3-(3-Fluoro-s-methoxy-phenoxy)-azeﬁdir3-1-yI]-5-methyl-2,2-diphenyll-l"lexanenitrile;
5-[3-(3-FIuom-s-methoxy-pﬁendxy)—azetidln-1-yl]-5-rnethyl-2.Z-diphenylhexanamide ;
5-{3-(3-Fluoro-5-hydroxy-phenoxy)-azetidin-1-y[}-5-methyl-2,2-diphenylhexanamide; _
5-{3-(3-Chloro-5-methoxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2-diphenyl-hexanenitrile;
5-[3-(3-Chloro—5-methoxy-phenoxy)-azetidi'n-1-yl]-5-me1hyl-2.2-diphenylhexanamide;
§-{3-(3-Chloro-5-hydroxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2-diphenylhexanamide;
5-[3-(4-Fluoro-2-methoxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2-diphenyl-hexanenitrile;
§-{3-(4-Fluoro-2-methoxy-phenoxy)-azetidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5—{3—(4-Fluoro-2-hydroxy-phenoxy)-azetid]n«1-yl}—5-methyl-2.2—diphenylhexanamide;
§-{3-(2 6-Dichloro-3-hydroxy-benzyloxy)-azetidin-1-yl}-5-methyl-2 2-diphenyl-hexanolc  acid
amide;

4-{143-(3-Methoxy-phenoxy)-azetidin-1-yi}-cyclopentyl}-2,2-diphenyl-butyronitrile;
4—{1-[3-(3-Methoxy-phenoxy.)-azeﬂdln-1-yl]-cyclopentyl}-z,2-diphenyl-butyramide;
4-{1-[3+(3-Hydroxy-phenoxy)-azetidin-1-yl}-cyclopentyl}-2,2-diphenyl-butyramide;
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5-[3-(2-Fluoro-3-methoxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2-diphenyl-hexanenitrile;
5-[3—(2-Fluoro—3-methoxy-phenoxy)-azetidin-1;yl]-5-meihyl-2.2-diphenyl-hexanolc acid amide;
5-[3-(2-Fluoro-3-hydroxy-phenoxy)-azetidin-1-yl]-5-methyl-2 2-diphenyl-hexancic acld amide;
'5-[3-(2-FIuoro-s-methoxy'-phenoxy)-azetidin-1-yl]-5—methy!—2.2-dlphenyl—hexanenitrile;
51[3-(2-Fluoro-ﬁmethoxy-phenoxy)-azetidin—1 -yl}-6-methyl-2 2-diphenyl-hexanoic acid amide;
5-[3-(2-Fluoro-5-hydroxy-phenoxy)-azetidin-1-yl}-5-methyi-2,2-diphenyl-hexanoic acid amide;
5-[3-(4-Chloro-3-hydroxy-benzyloxy)-azetidin- 1-yl]-5-methy-2, 2-diphenyi-hexanaic acid
amide,
4-{1-[3—(4-Chloro-3-hydroxy-phenoxy)—azetidln-1-yll-cyclopentyl}-Z,2-dipheny|-butyramlde; ‘
5-[3-(3-Brom0-5-methoxy-pheno_xy)—azetidin-1-yl]-5-methyl-z.2-diphenyl-hexanénitrile;
5-[3-(3-Bromo-5-methoxy-phenoxy)-azetldin-1-yl]-5-methyi-2,2-dIphenyl-hexanolic acid amide;
5-(3-(3-Bromo-5-hydroxy-phenoxy)-azetidin-1-yll-5-methyl-2,2-diphenyl-hexanoic acid amide;
4-{1-[3~(3-Fluoro-4-methoxy-phenoxy)-azetidin-1-yl]-cyclepentyl}-2,2-diphenyl-butyronitrile;
4-{1-{3-(3-Fluoro-4-methoxy-phenoxy)-azetidin-1-yi}-cyclopentyl}-2,2-diphenyl-butyramide;
4-{1-[3-(3-Fluoro-4-hydroxy-phenoxy)-azetidin-1-yl}-cyclopentyl}-2,2-diphenyl-butyramide;

5-[3-(3-Chloro-4-hydroxy-benzyloxy)-azetidin-1-yl}-5-methyl-2,2-diphenyl-hexanoic acid
amide; o :
5-[3-(4-Chloro-z-hydroxy—benzyloxy)-azetidin-1-yl]-5-methy.'-2,2-dlphehyl—hexanoic acid
amide; . )
5-[3-(2-Chloro-3-hydroxy-benzyloxy)-azetidin-1-yI]-5-methyl-2,2-diphenyl-hexanoic acid
amide; ’

5-[3-(3.5-Dihydroxy-phenoxy)-azetidin-1-yl]-5-methyl-2,2—diphenyl~hexanoic acid amide;
5-[3-(3-Hydroxy-phenoxy}-azetidin-1-yl]-5-methyl-2,2-diphenyl-hexanenitrile;
5-{3{(4-Hydroxybenzyl)oxyjazetidin-1-yl}-5-methyl-2,2-diphenylhexanenitrile; and,
§-[3-(4-Hydroxy-benzyloxy)-azetidin-1-yll-5-methyl-2, 2-diphenyl-hexanoic acid amide.

" More preferred compounds are:

5-Methy)-5-[(3S)-3-phenoxypyrrolidin-1-yi]-2,2-diphenylhexanamids;
5-Methyl-5-[(3R)-3-phenoxypyrrolidin-1-yl}-2,2-diphenylhexanamide;
5-'[(3S)-3-(3-Hydroxyphenoxy)pyfrolidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5-[(3R)-3-(3-Hydroxyphenoxy)pyrrolidin-1-yl]—5-methyI-2,2-diphenylhexau-{am|de;
§-[(38)-3-{3-Fluoro-5-Hydroxy-phencxy}-pyrrolidin-1-yl}-5-methyl-2 2-diphenyl-hexancic  acid
amide;
5—[(38)-3-(2—Fluorb—3—Hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2—diphenyl—hexanolc acid
amide; '
§-{(3R)-3-(2-Fluoro-3-hydroxy-phenexy)-pyrrolidin-1-yl}-5-methyl-2 2-diphenylhexanamide;
5-[(3R)—3-(2-Chlo_ro-s-hydroxy-phenoxy)-pyrrolldin- 1-yl}-5-methyl-2 ,zdiphenylhéxanamide;
5-Methy!-5-(4-phenoxypiperidin-1-y)-2,2-diphenylhexanamide; .
5-{4-(3-hydroxyphenoxy)piperidin-1-y}-5-methyl-2,2-diphenylhexanamide;
5-Methy)-5-(3-phenoxyazetidin-1-yl)-2,2-diphenylhexanamide;
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5-[3-(3-Hydroxyphenoxy)azetidin—1-yl]-s-methyl-z.2-dlphenylhexanamlde',
5-{3-'(4-0hIoro-3—hydroxy-phenoxy)oazetidtn—‘[—yl}—5-methy!-2,2-diphenylhexanamlde;
5-{3-(3-Fluoro-5-hydroxy-phenoxy)-azetidin-1-yl}-6-methyl-2, 2-diphenythexanamide;
5-{3-(3-Chloro-5-hydroxy-phenoxy)-azetidin-1-yi}-6-methyl-2, 2-diphenylhexanamide;
4-{1-[3-(3-Hydroxy-phenoxy)-azetidin-1 yll-cyclopentyl}-2,2-diphenyl-butyramide;
5—[3-(2-Fluorq—3-hydroxy—phe'noxy)-azetidin-1-yl]-5-methyl—2,2-diphenyl—hexanolc acid amide;
5-[3-(2-Fluoro-5-hydroxy-phenoxy)-azetidin-1-y[1-5-methyl-2,2-dipheny-hexancic acid -amide;
and, ' .
5-3-(4-Chloro-3-hydroxy-benzyloxy)-azetidin-1-yl]-5-methyl-2 2-diphenyl-hexanoic acid
amide.

Most preferred compounds are:
5-[(33)-3—(3-Hydroxyphenoxy)pyrrolldin-1-yl]-5-methyl-2,2-diphe'nylhexanamlde;
5-[(3R)-3-(3-Hydroxyphenoxy)pyrrolidin-1-yl}-5-methyl-2,2-diphenylhexanamide;
5-[(3R)-3-(2-Fluoro-3-hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5-3-(3-Hydroxyphenoxy)azetidin-1-yl}-5-methyl-2,2-diphenylhexanamide;
5-{3-(4-Chloro-3-hydroxy-phenoxy}-azetidin-1-yl}-5-methyl-2, 2-diphenylhexanamide;
5-{3-(3-Fluoro-5-hydroxy-phenoxy)-azetidin-1-y[}-5-methyi-2,2-diphenylhexanamide; -
5-{3-(3-Chloro-5-hydroxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2-diphenylhexanamide;
4-{1-13-(3-Hydroxy-phenoxy)-azetidin-1-yl]-cyclopenty}-2,2-diphenyl-butyramide;
5-[3-(2-Fluoro-3-hydroxy-phenbxy)-azetidin—1-yI]-5-methyI-2.2—diphenyl—hexanoic acid amide;
5-[3-(2—F|uoro-5—hydroxy-phenoxy)—azetidin-1—yl]-5-methyl-2,2;dlphenyl-hexanolc acid amide;
and,

. 5-[3-(4-Chloro-3-hydroxy-benzyloxy)-azetidin-1-yl}-5-methy!-2,2-diphenyl-hexanoic acid

amide,

The invention also relates to processes for the preparation of the compounds of formuia (1) as
well as intermediates useful for their preparation. (n particular, the invention relates to the
below intermediates:

wherein A, p and A' are as defined in compounds of formula (l);

-
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(3) LG

wherein R*, R? and R® are as defined in compounds of formula (I) and LG is a suitable leaving
group such as mesylate or tosylate; '

(Xviny
wherein R? and R® are as defined in compounds of formula (f).

Compound of formula (1) may be prepared in a variety of ways. The routes below illustrate
one such way of preparing these compounds; the skilled person will appreciate that other
routes may be equally as practicable. ‘

Compounds of formula (I)hwhere Als
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may be prepared according to the routes disclosed below:
()

N ne? N ee O i ?
® e PG
9T

™) '
. | H
m O\

o

H,C_ _CH,
(o
p .

' NC

(1a)

Scheme 1

- h
* * i
5 WhereinAis or . ,

Alandp are as defined above for the compounds of formuta (1}, and,
PG is a suitable carboxyl-protecting group such as methyl or tert-butyl and [s typically tert-
butyl. , C
Compound of formula (Il) is commercially available.

10  Compounds of formula (1) are elther commercially ‘available or their preparation is known
from the literature.
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Compounds of formula (V) may be prepared from éompounds of formula (Y and (1) by
process step (7): compound (1) Is treated with compound (lll) in the presence of a suitable
base such as potassium Hydroxide or sodium hydroxide, in a suitable solvent such as
methanol, ethano! or tert-butanol, at a temperature between 25°C and elevated temperature
for 6-24 hours. Typical conditions comprise of 1.0 equivalent of compound {11, 0.05eq of
potassium hydroxide and 1.0 equivalent of compound (lll) in tert-butancl at a temperature
between 25-60°C for up to 24 hours.

Compounds of formuta (V} may be prepared from compounds of formula (IV) by process step
{i). De-protection of compound (IV) may be achleved 'using standard methodology as
described in “Protecting Groups In Organic Synthesis” by T.W. Greene and P. Wutz. When

PG is tert butyl, typical conditions comprise of 1.0 equivalent of compound (IV) in the

presence of hydrochloric acid (4M in dioxan), in dichlaromethane, at room temperature for up
to 18 hours.
Compound of formuta (Vi) may be prepared as described in scheme 2.

‘-O\ (Ix) ' ‘O\ “HN"
(V")
OH (V') o}
viny v ﬁ"\ﬁ’
Scheme 2 '

Compounds of formula (Vla) are elther commercially available or can be prepared as -

described in scheme 2a

‘ w11
PG'-—NC>—0H ('x) —O- +\]\ vy HO’.O’[/\]P\A'

(Villa) (Via)

Scheme 2a .
whereln A’ and p are as defined -above for the compounds of formula (). In some cases, A'
may be protected with a suitable protecting group. For example, when Al contains a phenal, it
may be protected by a suitable hydroxyl protecting group..

PG' is a sutable amino protecting group such as tertbutoxycarbonyl (BOC),
benzyloxycarbonyl (CBz) apd is typlcally BOC.

X is a suitable functional group such as hydroky, fluoro, bromo, chlore, iode, O-mesylate or O-
tosylate and is typlcalry hydroxy or bromo. .
When PG’ is BOC, compounds of formula (V1Il) and (Vllla) are commercially available
Compounds of general formula (IX) are either commerclally available, known in the literature,
or may be prepared as lliustrated in schemes 3-5,

~o
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AL—CHO T : A‘/{’\]Fx
(xn ‘ X

Scheme 3
wherein A' is as defined above for the compounds of formula (f) or may be optionally
protected. . .
Compounds of formuia (IX) where A’ is as defined for compounds of formula (1), pis 0 and X
is OH, may be prepared from compounds of formula (XI) by Baeyer-Villiger oxidation and
subsequent hydrolysis (process step (viii)). Typical conditions comprise reaction of 1.0
equivalent of compound (X!) with 3.0 equivalents of 3-chloroperoxybenzoic acid, in a suitable

solvent such as dichloromethane, at room temperature for 18 hours, and subsequent
treatment of this product with a suitable base such as triethylamine, in a suitable solvent such
as methanol, at room temperature for 18hrs.
A'ﬁp\x e A'/{/\}p\x

(IXa) Xy
Scheme 4 . ) .
Compounds of formula (IX) where A contains a suitably protected phenal, p is 0 and X is OH
may be prepared from compounds of formula ("Xa) where A' contains a phenol, p is 0 and X
is OH, by addition of a suitable phenol protecting group such as benzyl, by process step (ix).
Typical conditions comprise reaction of 1.0 equlvalent of compound {IXa) with 1.0 equivalent

of benzyl bromide and 1.0 equivalent of a sultable base such as caesium carbonate, in a
suitable solvent such as dimethylformamide, at 80°C for 30 minutes.

Altematively, compounds of formula (1X) where A' contains a suitably protected phenbl, pis0
and X is OH may be prepared frorﬁ compounds of formula (IXa) where A' contains a suitably
protected pheno), p is 0 and X is OMe, by mono-deprotection using conditions described in
“Protecting Groups In Organic Synthesis” by T. W. Greens and P. Wutz.

Compounds of formula (IX) where A’ contains a suitably protected phenol, p is 0.and X is F,
may be prepared fram compounds of formuia (IXa) where A contains a phenol, p is 0 and X
Is F, by addition of a suitable phenol protecting gjroup such as methyl, by process step (ix).
Tynical conditions comprise reaction of 1.0 equivalent of compound (IXa) with 2.0 equivalents
of methyl lodide and 1.0 equivalent of a suitable base such as' potassium carbonate, in a

suitable solvent such as tetrahydrofuran, at room temperature for 3 hours.

A—cHo ~—_
e Aoy ——
{xd) A X A‘/ﬁp\x
T (%)

Al-co — Al-CoR’
(i % vy
Scheme 5 )
whereln A' is as defined above for the compounds of formula (1) or may be optionally
protected.

22
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Compounds of formula (IXa) where p is 1 and X is OH may be prepared from compounds of

formula (XI) by reduction of the aldehyde with a suitable reducing agent such as sodium

borohydride, by process 'step (xi). JYypical conditions comprise reaction of 1.0 equivalent of

compound (XI) wifh 1.0 equivalent of sodium borchydride, in & sui;able solvent such as

ethanol, at room temperature for 18 hours.

Compounds of formula (XIV) where R® represents a sultable acld protecting group such as

methyl, ethyl or allyl may be prepared from compounds of formula'(xm) by addition of a

suitable protecting group such as allyl, by process step (x). Typical conditions comprise

reaction of 1.0 equivalent of compound (Xtt) with 2.0 equivalents of aflyl bromide and 2.0
equivalents of a suitable base such as potassium carbonate, in a. suitable solvent such as

dimethylformamide, at room temperature for 18 hours.

Compounds of formuta (IXa) where p is 1 and X Is OH may be prepared from compounds of

formula (XIV) by reduction of the ester with a suitable reducing agent such as fithium

aluminium hydride, by process step (xi). Typical condifions comprise reaction of 1.0
equivalent of compound (XIV) with 2,0 equivalent of lithium aluminfum hydride, in a suitable

solvent such as tetrahydrofuran, at 0°C to room temperature over 5 hours.

Compounds of formula (IX) where p is 1-and X is halo may be prepared from compounds of
formula (IXa) where p is 1 and X is OH, by halogenation of the primary alcohol using a
suitable reagent such as thionyl chloride, dibromotriphenylphosphorane or iodine plus
triphenyl phesphine, preferably thiony! chloride or dibromotriphenylphosphorane; in a suitable
solvent such as dichloromethane or acetonitrile, by process step (xi). When X is broma,
Typical conditions comprise reaction of 1.0 equivalent of compound {iXa) with 1.0 equivalent

of dibromotriphenylphosphorane, In a suitable solvent such as acetonitrle, at room
temperature for 18 hours. When X is chloro, Typical conditions comprise reaction of 1.0
éqﬂiva!ent of compound (IXa) with 2.5 equivalent of thionyi chioride in dichloromethane at
room temperature for 10 minutes.

Compounds of formula (X) where p is ¢ may be prepared from compounds of formulae (VIlI),
and (iX) where X is OH and p is 0, by a Mitsunobu reaction, between compounds (Vlii) and
(IX) in the presence of a suitable phosphine such as tri- "butyl phosphine or triphenyl
phosphine and a suitable azo compound such as diethylazodicarboxylate,
diisopropylazodicarboxylate or di-tert-butylazodicarboxylate, in ‘a solvent such as
dichloromsthane, tetrahydrofuran or N,N-dimethylformamide, at temperatures between 25-
115°C, for 1-48 houré, by process step (vi). Typical conditions comprise of 1.0 equivalent of
compound (Vill), 1.0 equivalent of compound (IX) 1.0-1.2 equivalents of triphenylphosphine
and 1.0-1.2 equivalents of dl-isopropylazodicarboxylate, in tetrahydrofuran, at 25°C for up to
18 hours. Compounds of formuta (Xa) where p is 0 may be prepared from compounds of
formula (Vilia) and (1X) using the same conditions.

o
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Compounds of formula (X) where p is 1 may be preparad from compounds of formutae (Vill),
and (1X) where X is halo and p Is 1, by treatment of compound (VHlI) with a suitable strong
base such sodium hydride or potassium tert-butoxide followed by guench with compound (IX},
in a suitable solvent such as tetrahydrofuran or dimethyl formamide, at a temperature
between 0°C and room temperature, for 1-18 hours, by process step (vi). Typical conditions
comprise of 1.0 equivalent of compound (VIII), 1.0 equivalent of sodium hydride and 1.0
equivalent of compound {IX), in tetrahydrofuran, at temperatures between 0-25°C for up fo 18
hours, Compounds of formula (Xa) where p is 1 may be prepared from compounds of formula
(VIlia) and (1X) using the same conditions.

Compounds of formula (VI) may be prepared from compounds of formula (X) by process step
(vil). De-protection of compound (X) may be achlaved -using standard methodology as
described in “Protecting Groups in Organic Synthesis” by T.W, Greene and P. Wutz. When
PG’ is BOC, typical conditions comprise of 1.0 equivalent of compound (X) in the presence of
hydrochloric acid (4M in dioxan), in dichloromethane, at room temperature for up to 18 hours.
Compounds of formula (Vla} may be prepared from compounds of formula (Xa) and using the
same conditions.

Compounds of formula (VIl) may be prepared from compounds of formulae (V) and (V)) or
{Via) by process step (i), coupling of (V) and (VI) or (VIa) in the presence of a suitable
coupling agent such as 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide hydrochloride, N,N'-

carbonyldiimidazole, N,N'-dicyclohexylcarbodiimide, optionally in the presence of a catalyst
such as 1-hydroxybenzotriazole hydrate or 1-hydroxy-7-azabenzotriazole, and optionally in
the presence of a tertiary amine base such as N-methyimorpholine, triethylamine or N,N-
diisopropylethylamine, in a suitable solvent such as N,N-dimethylformamide, tetrahydrofuran
or dimethylsulfoxide, under ambient conditions for 1-48 hours. Typical conditions comprise of
1.0 equivalent of compound (V), 1.0 equivalent of compound (Vi) or (Via) and 1.0-1.2
equivalents of 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide  hydrochleride, 1.0-1.2
equivalents of 1-hydroxybenzotriazole hydrate and 1.0-1.2 equivalents triethylamine in

dichloromethane, at room temperature for 18 hours.

. Compounds of formula (la) may be prepared from compounds of formula (\hl) by process

step (iv). Compound (Ia) may be prepared in analogy to the methods of Denton and Wood
(Synlett, 1999, 1, 55); Compound (VIl) Is typically pre-activated with a suitable Lewis acld
such as titanium chloride or zirconium chloride then treated with an excess of a suitable
organometallic reagent such as MeMgC! or MeMgBr, in a suitable solvent such as
tetrahydrofuran or diethy! ether, at a temperature between —78°C to 25°C, for 1-18 hours.
Tvpical conditions comprise of 1.0 equivalent of compound (VIil), 2 equivalents of zirconium
chloride and 9.0 equivalents of MeMgCl in tetrahydrofuran, at —30°C for 4-8 hours.

Compounds of formula (Ib) may be prepared from compounds of farmula (la) by hydrolysis of
compound (la) with an excess of potassium hydroxide in 3-methyl-3-pentanol, at elevated
temperature for up to 24 hours (process step (v)). Typical conditions comprise of 1.0

)\
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equivalent of compound (la) and 20 equivalents of potassium hydroxide in 3-methyl-3-
pentanol at elevated temperature for up to 24 hours.

in a further embodiment, when p is 1, compounds of formula (I) can be further functionalised
to provide compounds of formula {Ic), as described in scheme 8

Scheme 6

wherein A is

J ak
* . * ke
or . , and,

-R? and R* are methyl.
Compounds of formula (XV) may be prepared from compounds of farmula (I) where p is 1, by
process step {xiii). When R is CN, cleavage of the benzyl ether group is typlcally achieved by

treatment of compound {f) with an excess of iron ({li) chioride, in a suitable solvent such as
dichloromethane, under ambient conditions for 1-8 hours to provide compounds of formula
(XV). When R' is CONH; treatment of compound (1) with hydrogen gas, in the presence of a
suitable hydrogenation catalyst such as 20% Pd(OH). or 10% Pd/C, optionally in the
presence of a suitable acld such as hydrochloric acid, in a suitable solvent such as methanol,,
ethanol or tetrahydrofuran, at elevated temperature for 1-18 hours, provides compounds of
formuta (XV). '

Compounds of formula (Ic) where p .Is 0 may be prepared from compounds of formula (XV)
and compounds of formula (IX) where p is 0 and X is OH by process step (xiv} - using the
conditions disclosed for step (vi).

Compounds of formula (lc) where p is 0 may be prepared from compounds of formula (XV)
and a compound of formula (IX) where p is 0 and X is F, by process step (xiv)- treatment of
compound (XV) with a suitable strong base such sodium hydride or potassium tert-butoxide
followed by quench with compound (X}, in a suitable solvent such as tetrahydrofuran or N,N-
dimethylformamide, at a temperature between 0°C and elevated temperature, for 1-96 hours,

Tvpical conditions comprise of 1.0 equivalent of compound (XV), 1.0 to 2.0 equivalents of
sodium hydride and 1.0 equivalent of compound (IX), in N,N-dimethylformamide, at
temperatures between 0-60°C for 18-96hours.

Compounds of formula (Ic) where p is 1 may be prepared from 'compounds of formula (XV)
and a compound of formula (IX) where p is 1 and X is Cl, Br, |, O-mesylate or O-tosylate by
process step (xiv}, treatment- of compound (XV) with a suitable strong base such sodium
hydride or potassium tert-butoxide followed by quench with compound (IX), in a suitable
solvent such as tetrahydrofuran or N,N-dimethylformamide, at a temperature between 0°C
and elevated temperature, for 1-96 hours. Typical cor;ditions comprise of 1.0 equivalent of

g d
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compound (XV), 1.0 to 2.0 equivalents of sodium hydride and 1.0 equivalent of compound
(IX), in N,N-dimethylformamide, at temperatures between 0-60°C for 18-96hours.

In a further. embodiment, compounds of formula (1) can be further functionalised to pr_gvide
compounds of formula (d), as described In scheme 7:

AB(CH),
09

()

Scheme 7

. G ) "
wherein A ls or .

Cpmpouﬁds of formula (id) where Al represents phenyl substituted with phenyl optionally
substituted with OH, may be prepared from compounds of formula () where Alls phenyl
substituted with Cl, Br or 1, , by process step (xv), Suzuki coupling reactioh with compound
(X in a suitable solvent, such as 1,4-dloxane or tetrahydrofuran, In the presence of water,
a suitable base such as sodium carbonate or caesium carbonate, and a palladium catalyst
such as [1,1'-bls(diphenylphosphino)ferrécene]palladium (1) chioride or tetrakis(triphenyl
phosphine)palladium(0). Suzuki coupling reactions can be carried out as described in the
literature: Suzuki, A. Pure & Appl. Chem. 1985, §7, 1749 and references cdntained within;
Angew. Chem. Int. Ed. 2002, 41, 4176 and references contained within. Typical conditions

comprise 1.0 equivalent of compound (1), 2.0 equivalents of compound (XXX), 2.0 equivalerits
of sodium carbonate and 0.05 equivalents of palladium catalyst in tetrahydrofuran and water,
at elevated temperature for up to 16 hours.

Compound (XV1) is either commercially available or may be prepared by methods described
in the literature.

Compounds of formula (Ic) and (id) where R' is CONH; may also be prepared from
compounds of formula (Ic) and (Id) where R' is CN, by hydrolysis with an excess of potassium
hydroxide in 3-methyl-3-pentanol, at elevated temperature for up to 24 hours. Typical
conditions comprise of 1.0 equivalent of compound (Ic) or {Id) where R' is CN and 20
equivalents of potassium hydroxide in 3-methyl-3-pentanol at reflux for up to 24 hours.

Compounds of formula {l) where A s

- N<>1m
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may be prepared according to the routes disclosed below:

) (i)

(xvii)

(XIX) Y

Ry

Sy
Lo

(0

Scheme 8 )
5 wherein LG represents a suitable leaving group such as mesylate or tosylate and is preferably

mesylate.

Compounds of formula (XVI) may be prepared as described in W02003037327, page 83.
PG" represents a protecting group such as tert-butoxycarbonyl or benzyloxycarbony) and is

10  preferably tert-butoxycarbonyl. Alternatively, compounds of formula (XVI) may be prepared
according to the fo!lowing process:

A
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Compounds of formula (XVic) are commercially available or known in the literature.
Compounds of formula (XV[b) may be prepared from compounds of formula (XVic) by
reaction of compounds (XVic) with chlorosulfonyl isocyanate, formic acid and pyridine, in a
suitable solvent such as dichloromethane, at low temperature far 2 hours (process step (xxi)).
Typical conditions comprise 1.0 equivalent of compound (XVI.c),‘ 1.5 equivalents of
chiorosuifonyl isocyanate, 1.5 equivalents of formic acid and 1.5 equivalents of pyridine In
dichloromethane, at low temperature for 2 hours. )

Compounds of formula (XVla) may be prepared from compounds of formula (XVIb) by

_reaction of compounds (XVIb) with magnesium oxide, iodobenzene diacetate and rhodium

acetate dimer In a suitable solvent such as dichloromethane at room temperature for up to 24
hours (process step ‘(xxii)). Tvpical conditions comprise reaction of 1.0 equivalent of
éompound (XVIb), 2.3 équivalent of magnesium dioxide, 1.1 equivalent of iodocbenzene
diacetate and 0.02 equivalent of rhodium acetate dimer in dichloromethane at room

temperature for 18 hours. :
Compounds of formula (XVi) may be prepared from compounds of formula (XVia) by

- incorporation of a suitable protecting group such as tert-butoxycarbonyl or henzyloxycarbonyl,

preferably tert-butoxycarbony!, using conditions described in “Protecting Groups in Qrganic

~ Synthesis” by T. W.-Greene and P. 'Wutz. Typical conditions comprise reaction of 1.0

equivalent of compound (XV!a), 1.2 equivalients of di-tert-butyl dicarbonate, 2.0 equivalents of
triethylamine and 0.2 equivalents of 4-dimethylaminopyridine in dichloromethane, at room
temperature for 3 hours. ’ .

Compounds of formula, (XV!I) may be prepared from compounds of formula (I} and
compounds of formula (XVI} by process step (xvi)-

1} Reaction of compounds (I} and (XVI) in the presence of a strong base such as
potassium tert butoxide or sodium hydride, in a sultable sclvent such as N,N-
dimethylformamide or dimethylsulfoxide, under arﬁbient conditions or at elevated
temperature for up to 18 hours,

2} Remaval of the protecting group {when used) using suitable conditians such as 4N
hydrochloric acltd in dioxan or trifluoroacetlc acid or hydrogenation in the presence of
catalytic palladium, as described in “Protecting Groups in Crganic Synthesis® by T.W.
Greene and P. Wutz, .

Typical conditicns comprise of 1.2 equivalents of compound (li), 1.0 equivalent of compound
(XVl) and 1.2 equivalents of potassium tert butoxide in N,N-dimethylformamide, under

O
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ambient conditions for up to 18 hours, followed by treatment with 4N hydrochloric acid In
dioxane. ’

Compounds of formula (XVIll) are comi’nerclally available.

Compounds of formula (XIX) may be vprepared from compounds of formula (XV1l) and (XVIH)
by process step (xvil)- heterocycle formation can be achieved by nucleophilic addition of

. compound (XVII) by compound (XVII} followed by in situ ring closure, In a suitable solvent

such as methanol or ethanol, at elevated temperature for up to 48 hours. Typical conditions
comprise of 1.0 equivalent of compound (XVII) and 1.1 equivalents of compound (XVIII} in
methanol, at elevated temperature for up to 48 hours.

Compounds of formuta (XX) may be prepared from compounds of formula (XIX) by process
step (xviil)- introduction of a suitable leaving group (LG}, such as mesylate or tosylate groups
by reaction of compound (XIX) with mesyl chloride/anhydride or tosyl chloride, in the
presence of a suitable base such as Honig's base, triethylamine or pyridine, optionally ina
sditable solvent such as dichloromethane or diethyl ether, at low temperature for 1-2 hours.
Tynicél conditions corriprise'of 1.0 equivalent of compound (XIX) and 3 equivalents of mesy(
chileride in pyridine at low temperature for up to 1-2 hours.

Compounds of general formula (XXI) are either commercially available or are known in the.
literature. Compounds of formula (XXI) containing a phenol group may be protected by
addition of a suitable phenol protecting group such as allyl. Typical conditions comprise -

reaction of 1.0 equivalent of compound {(XX!) containing a phenol with 1.0 equivalent of allyl
bromide and 1.0 equivalent of a suitable hase such as potassium carbonate, in a suitable
solvent such as dimethylformamide, at room temperature for 18 hours.

Alternatively, compounds of formula (XX!) may be prepared by mono-deprotection of a bis-
protected phenol using conditions described in "Protecting Groups-in Organic Synthesis® by T.
W. Greene and P. Wutz. '

Compounds of formula (Ie) can be prepared from compounds of general formula (XX) and
(XXI) by treatment of compound (XXI) with a suitable base such caesium carbonate or
sodium carbonate followed by quench with compound (XX), in a suitable solvent such as N,N-
quethylfonnamide or dimethylsulfoxide, at elevated temperature for up to 18 hours (process
step (xix)). Typical conditions comprise of 1.0 equivalent of compound (XX), 3.0 equivalents
of caesium carhonate and 3.0 equivalent of compound (XXI), in N, N-dimethylformamide, at
elevated temperature for up to 18 hours.

In a further embodiment, compounds of formula. {If) may be prepared from compounds of
formula (le) by hydrolysis of compound (le) with an excess of potassium hydroxide in 3-
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methyl-3-pentanol, at elevated temperature for up to 24 hours (process step (xx)). Typical A :

conditions comprise of 1.0 equivalent of compound (le) and 20 equivalents of potassium
hydroxide in 3-methyl-3-pentanol at elevated temperature for up to 24 hours.

Altemnatively compounds of formula (I) where A is

* NO”’

and R? and R® are methy! may be prepared as described in scheme 9,

Scheme 9
wherein LG represents a suitable leaving group such as mesylate or tosylate and is preferably
mesylate.

Compounds of general formula (V) may be prepared as described in W097/24325.

Compounds of formula (XXI) may be prepared from compounds of general formula (V) by
process step (xxiv): carboxylic acld (V) may be treated with a suitable chlorinating agent such
as thionyl chleride or axalyl chloride, in' a suitable solvent such as N,N-dimethylformamide,
acetonitrile or dichloromethane, under ambient conditions for up to 8 hours. Tvpical conditions

comprise of 1.0 equivalent of compound (V) and 2 equivalents of oxalyl chloride in N,N-
dimethylformamide, gt room temperature for 2 hours,
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Compounds of farmula (XX} may be prepared as described in J. Org. Chem. 1591, 56,
6729-30. \ .

Compounds of general formula (XXIV) may be prepared from compounds of general formula
(XX11y and OOMN) by process step (xxv): compound (XXII) undergoes nucleophilic substitution
with compound (XXI11), in the presence ofa tertiary amine base such as N-methylmorpholine,

_triethylamine or N,N-Giisopropylethylamine, in a suitable solvent such as. NN-

dimethylfermamide, tetrahydrofuran or dichlcromethane, at low temperature for 1-8 hqurs.
Typical conditions comprtise of 1 equivalent of compound (XXli), 1 equivalent of compound
(XX1ll) and 3 equivalents of trlethylamine in dichloromethane, at low temperature for 1 hour.

Compounds of general formula (XXV) may be prepared from compounds of general formulae

' (XXIV) and (XXI) by process step (xxvi) using the conditions described for step (xix) in

scheme 8. .
Compounds of formula (le) may be prepared from compounds of formula (XXV) using the
conditions disclosed for step (iv) of scheme 1.

Compounds of formula (If) may be prepared from compounds of formula {le)} using the

. conditions disclosed for step (xx) of scheme 8.

Altematively, compounds of formula (1) may be prepared as disclosed in scheme 1, using an
intermediate of formula (Vib)

"
0'[/\]p\A‘

(Vib)

which Is commercially available or known In the literature.

* Typical conditions for step (jif) comprise of 1.0 equivalent of compound (V), 1.2 equi\}alent of

compound (VIb), 1.0-1.2 equivalents of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 1.0-1.2 equivalents of 1-hydroxybenzotriazole hydrate and 2.5 equivalents of
N,N-dilsopropylethylamine In dichloromethane, at room temperature for 18 hours.

Altemnatively, a compound of formula (le) whereln p is 1 may be prepared as described in

scheme 10:

X QOH
Scheme 10

wherein p is 1 and Hal represents halo and is typically chioro or bromo, preferably chlora.
Compound of formula (XXV1) may be prepared as disclosed in scheme 5.
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Compounds of geheral farmula {Ie) may be prepared from compounds of gene'ral formulzse
X)) and (XX} by treatment of compound (XIX) with a sultable strong base such sedium -

- hydride or potassium tert—hutoxlde followed by quench with compound (XXVI), In a suitable
. solvent such as tetrahydrofuran at a temperature between 0°C and room temperature, for 1-8

hours, ymcal eonditions comprise of 1.0 equivalent of compound (XIX), 1.2 equivalents of

" sodiim hydride and 1.5 eguivalents of cnmpaund {XXV1), in tetrahydrafuran, at temperatures

between 0-25°C for up to 1-2 hours.

Alternatively, compounds of formuta (If) may be prepared as described in scheme 11.

Scheme 11

- wharain Hai represents hale and Is typleally chioro or bromo, preferaisly chloro,

Gompounds of formula {(CXVIy ara prepared from compaunds of formula (i), where A’
represents bhenyf and p=1, by removal of the benzyl group using standard hydrogenation
conditions as described iﬁ "Pratecting Groups In Organic Synthesis" by T. W. Greene and P.
Wutz. ' ' _
Compeounds of formula (If).are prepared from cempounds of formula (}CKVIL) and compounds

of formula (XXVI1), using the conditions digclosed in siep (o@d.

Alternatively, compounds of formula (If) may be prepared as described in scheme 12,

.Schemea 12

wherein LG represer":ts a suitable leaving group such as mesylate or fosylate and is preferably
mesylate. :
Compounds of formula (XXVIIl) can be prepared from compounds of formula {XXVII) by
process step (xviii), as descr'bed in schema 8. ' '
Compaunds of formula (If) can be prepared from cnmpounds of formula (XXVIH) and
compounds of formuta (X){[) by pmcess sten (x:x) as described in scheme 8.
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When A' contains a sultably protected phenol, compounds- of formula (l) are deprotected to
provide the corresponding phenol. Suitable protecting groups (PG") include methyl, benzyl,
allyl and tert-butyldimethylsilyl (TBDMS). De-protection may be achieved using standard
methodology as described In "Protecting Groups in Organic Synthesis” by T.W. Greene and
“P. Wutz. ' :

When PG" Is methyl, Typical conditions of this procedure comprise of 1.0 equivalent of
protected compound of formula (I} and 1-4 equivalents of 1M boron tribromide in

dichloromethane, in a suitable solvent such as dichloromethane, at ambient temperature for
1-18 hours.

When PG” is aflyl, Tvpical conditions of this procedure comprise of 1.0 equivalent of protected
compound of formula (I} and 20 equi\ralents of potassium hydroxide in 3-methyl-3-pentanol at
reflux for 1-24hrs, followed by isolatlz_)n of the residue and treatment with hydrochloric acid
(4M In dioxan), in water, at 60°C for 20mins. Alternative conditions of this procedure comprise
of 1.0 equivaleht of protected compound of formuta (i), 6 equivalents of sodium borohydride

and 0.1 equivalents of tetrakis(triphenylphosphine)palladium(0) in tetrahydrofuran at elevated
temperature for 30 minutes,

When PG" is TBDMS, Typical conditions of this procedure comprise of 1.0 equivalent of
protected i:ompound of formula (I) and 10 equivalents of ammonium flueride in methanol and
water at 50 °C for 18-24hrs. '

Pharmaceutically acceptable salts of the compounds of formula (i) include the acid addition
and base salts thereof.

Suitable acid addition saits are formed from acids which form non-toxic salts. Examples
include the acetate, adipate, aspartate, benzcoate, besylate, bicarbonate/carbonate,
bistulphate/sulphate, borate, camsylate, citrate, cyclamate, edisylate, esylate, formate,
fumarate, gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide, hydroiodide/iodide, isethionate, lactate,
malate, maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate, nicotinate,
nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen
phosphate, pyroglutamate, saccharate, stearate, succinate, tannate, tartrate, tosylate,
trifluoroacetate and xinofoate salts.

Suitable base salts are formed from bases which form non-toxic salts. Examples include the
aluminium, arginine, benzathine, calcium, choline, diethylamine, dioiamine, glycine, lysine,
magnesium, meglumine, clamine, potassium, sodium, tromethamine and zinc salts.

'Hemlsalts of acids and bases may also be formed, for example, hemisulphate and .

hemicalcium salts.

PCT/1B2006/002727
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For a review on suitable salts, see Handbook of Pharmaceutical Salls: Properties, Selection, ‘
and Use by Stahl and Wermuth (Wiley-VCH, 2002).

Phamaceutically acceptable salts of compounds of formula () may be prepared by cne or

mare of three methods:

i by redcting the compound of formula (f) with the desired acid or base;

{ii} by remaving an acid- or base-labile protecting group from a suitable precurser of the

' compound of formula (I) or by ring-opening a suitable cyclic precursor, for example, a -

lactone or lactam, using the deslred acfd or base; or -

(i} by converting one salt of the cbmpnund of formula (I} to ahother by feaction with an
appropriate acld or base or by means of a suitable lon exchange column.

All three reactions are typically carried aut in solution. The resulting salt may precipitate out

and be callected by filtration or may be recovered by svaporation of the solvent. The degree

of lonisation in fhe resuiting salt may vary from compietely ionised to afmoest non-ionised,

The combounds of the Inventlon may exlst.in a continuum of solid states ranging from fully
amorphous to fully crystafline. The term ‘amorphous’ refers to a state in which the materiat

lacks long range order at the molecular level and, depending upon temperature, may exhibit

the physical properties of a solid or a liquid. Typically such materials do not give distinctive X~
ray diffraction patiems and, while exhibiting the properties of a solid, are more formally

~described as a liquid. Upon heating, a change from solid to liquid properties accurs which is

characterised by a change of state, typlr.:aﬂy second order ('glass transition’). The term
‘crystalline' refers fo a solid phase in which the material has a regular ordered intemal
structure at the molecular level and gives a distingtive X-ray diffraction pattern with defined
peaks. Such materials when heated sufficiently will also exhibit the propertias of & fiquid, but
the change from solid to liquid is characterised by a phase change, typically first order
{‘melting point?). -

The compounds of the Invention may also exist in unsolvated and solvated farms. The term

. 'solvate’ is used herein to describe a molecular complex comprising the compound of the

invention and one or more pharmaceutically acceptable solvent molecules, for example,
ethano). The term 'hydrate’ Is employed when said solvent is water.

- A currently accepted classification system for organic hydrates is one that defines isplated

site, channel, or metal-ion cocrdinated hydrales - see Polymorphism in Pharmaceufical Sclids
by K. R. Morris (Ed. H. G. Brittain, Marcel Dekker, 1995). |solated site hydrates are ones in
which the water molecules are isolated from direct contact with each other by intervening
organic molecules. In channel hydrates, the water molecules lie in lattice channels whare they

are next to other water molecules. In metal-ion coordinated ‘hydrates, the water maleculas are
bonded to tha metal ion.

B\
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When the solvent or water is tightly bound, the comptex will have a well-defined stoichiometry
independent of humidity. When, however; the solvent or water is weakly bound, as ia channei
solvates and hygroscopic compounds, the water/solvent content will be dependent on .
humidity and drying cenditions. I such cases, non-stoicﬁlomeh-y will be the norm.,

-Also included within the scope of the invention are multi-component complexes (cther than
" salts and solvates) whereln the drug and at least one cther component are present in

stoichlometric or non-stoichiometric amounts. Complexas of this type inctude clathrates {drug-
hest inclusion complexes) and co-crystals. The latfer are typically defined as crystalline
camplexes of neutral malecular constituents which are bound ?ngetﬁer through non-covalent
interactions, but could also be a complex of & neutral molecule with a sait. Co-crystals may be
prepared by meit crystalllsation, by rectystallisation from solvents, or by physically grinding
the components together - see Chem Commun, 17, 18891896, by O, Almaréson and M. J.
Zaworotko (2004). For a general review of multi-compenent complexes, see J Pharm Sci, 84
(83, 1269-1288, by Haleblian (August 1975).

The compounds 6f the Invention may also exist in a mesomarphic state {mesaphase or liquid
ctystal) when sublected fo suitable conditions. The mesomorphle state is intermediate
between the true crystalline stafe and the frue liquid state (either melt or solution).
Mesomorphism arising as the resuit of a ‘change in temperaturs is described as 'thermotropic'
and that resulting from the addition of a sacond component, such as water or another solvent,
is described as ‘lyotropic’. Compounds that have the potential to form lyotropic mesophases
are described as ‘amphiphilic' and consist of molecules which possess an lonic (such as -
COONa", -COOK', or -80yNa™} or non-ionic (such as -N'N'(CH,)s) polar head group. For
more informatlon, see Crystals and the Polarizing Microscope by N, H. Hartshome and A,

‘Btuart, 4" Edition (Edward Amoid, 1970).

Hereinafter all references to compounds of farmula () inc‘lude references to salts, solvates,
mult-component complexes and liquid crystals thereof and to sohvates, multi-component
camplexas and liguid crystals of salis thereof.

The compounds of the invention include compounds of formula () as herelnbefore defined,
ineluding all polymoerphs and crystal habits thereof, prodrugs and isomers thereof {(including
oplical, geometrlc and tautomeric isomers) as herginafter defined and f=otopically-abeled
compounds of formuta {1).

Asg indicated, so-called "prodrugs’ of the compounds of forrauta (1) are also within the scope of
the invention. Thus certain derivatives of compounds of formula (I} which may have little or no
pharmacological activity themselves can, when administered info or onto the body, be

o
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converted inta compounds of formula (1) having the desired-activity, for example, by hydrolytic
cleavage. Such derivatives are veferred to as ‘prodrugs’. Further informatlon on the use of
prodrugs may be found in Pro-druos as Neovel Deliverv Systems, Vol. 14, ACS Symposium
Series {T. Higuchi and \W. Stella) and Bioreversible Carriers ih Drug Deslgn, Pergaman Prass,
1887 (Ed. E. B. Roche, American Pharmaceutical Association),

Prodrugs in accardance with the invention can, for example, be produced by replacing
appropriate functlonalilies present in the compounds of formula {I} with certain moisties
known to those skilled in the art as '‘pro-moietles’ as deserihed, for example, in Desian of

Prodrugs by H. Bundgaard {(Elsevier, 1985).

Some examples of pradrugs In accordance with the invention include

D where the cﬁmpound of fermula ()) contains a carboxylic acid functionality
(-COOH), an ester thereof, for example, a compound wherein the hydrogen of the
carboxylic acid funcfionality of the compound of formula (1) is replaced by (Ci-
Cajalityl; .

(il where the compoeund of formula (f) contains an alcohol functionality (-OH), an ather
thereof, for example, a compound wherein the hydrogen of the alcohol functionality of
the compdund of formula (1) is replaced by (C:-Cglalkanoyloxymethyl; and

(iii} where the compound of formula () contains a primary or secondary amino
functionalify (-NH; or -NHR where R # H), an amide thereof, for examble, a compound
wherein, as the case may be, one or both hydrogens of the amino funciionality of the
nqmpound of formula (I} isfare replaced by (C4-Cig)alkanoyl.

Further examples of replacement groups in accordance with the foregeing examples and
examples of other prodrug types may be found in the aforementioned references.

Moreover, certaln compounds of fomula (1) may themselves act as prodrugs of other
compounds of formula [, '

Also Inciuded within the scope of the invention are metabolites of compounds of farmula |,

that is, compounds formed i vive upen administration of the drug. Some examples of

metabelites in accordance with !hé invention nclude

(i) where the compound of formula {l) contains a methyl group, an hydroxymethyi
derivative thereof (-CHy -> -CHCH): '

Ay where the compaund of formula (I} contains an alkoxy aroup, an hydroxy derivative

thereof (-OR -> -OH);
(iif} where the compound of formula (I} contains a fertiary amino group, a secondary
amino derivative thereof (-NR'R? -> -NHR" ar -NHR?);

XD
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(iv)  where the compound of formula (I) contains a secondary amino group, a primary
derivative thereof (-NHR'-> -NHy);

(V) where the compound of formula (I) contains a phenyl moiety, a pheno! derivative
thereof (-Ph -> -PhOH}); and

(vi) where the compound of formula (I) contains an amide group, a carboxylic acid
derivative thereof (-CONH; -> COOH).

Compounds of formula {I) containing one or more asymmetric carbon atoms can exist as two
or more stereoisomers. Where a compound'of formula (1) contains an alkenyl or alkenylene
group, geometric cis/trans (or Z/E) isomers are possible. Where structural isomers are
Interconvertible via a low energy barrier, tautomeric isomerism (‘tautomerism’) can oceur. This
can take the form of proton tautomerism in compounds of formula {[) containing, for example,
an imino, keto, or oxime group, or so-called valence tautomerism in compounds which contain
an aromatic moiety. it follows that a single compound may exhibit more than one type of
isomerism. _

Included v}ithin'the scope of the present invention are all stereoisomers, geometric isomers
and tautomeric forms of the compounds of formula |, including compounds exhibiting more
than one type of isomerism, and mixtures of one or more thereof. Also included are acid
additien or base salts wherein the counterion is optically active, for example, d-lactate or
lysine, or racemic, for example, di-tartrate or dl-arginine.

Cisltrans isomers may be separated by conventional techniques well known to those skilled in
the art, for example, chromatography and fractional crystallisation.

Convenfional techniques for the preparationfisolation of individual enantiomers include ch‘iral :
synthesis from a suitable optically pure precurser or resolution of the racemate (or the
racemate of a salt or derivative) using, for example, chiral high pressure liquid
chromatography (HPLC).

Altermnatively, the racemate (or a racemic precursor) may bep reacted with a suitable optically
active compound, for example, an alcohol, or, in the case where the compound of formula (1)
contains an acidic or basic maiety, a base or acid such as 1-phenylethylamine or tartaric acid.
The resulting diastereomeric mixture may be separated by chromatography and/or fractional
crystallization and one or both of the diastereolsomers converted to the corresponding pure
enantiomer(é) by means well known to a skilled person.

Chiral compounds of the invention- (and chiral precursors thereof) may be obtained in
enantiomérically-enriched form using chromatography, typically HPLC, on an asymmetric
resin with a mobile phase consisting of a hydrocarbon, typically heptane or hexane,
containing from 0 to 50% by volume of isopropanol, typically frem 2% to 20%, and from 0 to

P
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5% by volume of an alkylamine, fypically 0.1% diethylamine. Concentration of the eluate
affords the enriched mixdure.

When any racemate crysiallises, crystals of two different types are possible. The first type is
the racemic compound (true racemate) referred to above wherein one homogeneous form of
crystal Is produced containing both enantiomers in equimolar amounts. The second type is
the racemic mixture or conglomerate wherein two forms of crystal are produced In equimolar .
amounts each comprising a single enantiomer. ' o

While both of the crystal forms present In a racemic mixture have identical physical
properties, they may have different physical properties compared to the true racemate.
Racemic mixtures may be separated by conventional techniques known to those skilled in the

art - see, for example, Stereochemistry of Oraanic Compounds by E. L. Eliel and S. H. Wilen
(Wiley, 1994). '

]

The present invention includes all pharmaceutically acceptable isotopically-labelled
compounds of formula (I) whereln one or more atoms are replacéd by atoms having the
same atomic nuri'lber, but an atomic mass or mass number different from the atomic mass or
mass number which predominates in nature.

Examples of isctopes suitable for inclusion in the compounds of the invention include isotopes
of hydrogen, such as 2H and *H, carbon, such as "'C, G and "G, chlorine, such as *C),
fluorine, such as “®F, iodine, such as '®! and ‘%, nitrogen, such as "N and "N, axygen, such
as '°0, 0 and "0, phosphorus, such as *P, and sulphur, such as ¥S.

Certain isotopically-labelled compounds of formula |, for example, those incorporating a

‘radioactive isotope, are useful in drug and/or substrate tissue distribution studies. The

radioactive isotopes tritium, Ze. °M, and carbon-14, i.e, "C, are particularly useful for this
purpose in view of their ease of incorporation and ready means of detection.

Substitution with heavier isotopes such aé deuterium, ie. ?H, may afford certain therapeutic
advantages resulting from greater metabolic stability, for example, increased in vivo half-life
or reduced dosage requirements, and hence may be preferred in some circumstances.,

Substitution with positron emitting Isotopes, such as ''C, F, 0 and ™N, can be useful in
Positron Emission Topography {PET) studies for examining substrate receptor occupancy.

Isotopically-labeled compounds of formula (I) can generally be prepared by conventional -
techniques known to those skifled in the art or by processes ahalogous to those described in
the accompanying Examples and Preparations using an appropriate isotopically-labeled
reagent in place of the non-labeled reagent previously employed.

V6
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Pharmaceutically acceptable sclvates in accordance with the invention include those wherein
the sclvent of crystallization may be isotopically substituted, e.g. DO, dg-acetone, ds-DMSO.

Also within the scope of the invention are intermediate compounds of formula I as
hereinbefore defined, .all salts, solvates and complexes thereof and all solvates and
complexes of salts thereof as defined hereinbefore for compolmds of formula |. The invention
includes ali polymorphs of the aforementioned species and crystal habits thereof,

"When preparing compounds of formula () in accordance with the invention, it is open to a

person skilled In the art to routinely select the form of compound of formula I which provides
the best combination of features for this purpose. Such features inciude the melting point,
solubility, processability and yleld of the intermediate form and the resulting ease with which
the product may be purified on isolation.

The compounds of formuta (I) should be assessed for their biopharmaceutical properties,
such as solubility and solution stability (across pH), permeability, sifc., in order to select the
most appropriate dosage form and route of administration for treatment of the proposed
indleation.

Compounds of the invention Intended for pharmaceutical use may be administered as
crystalline or amorphous products. They may be obtained, for example, as solid plugs,
powders, or films by methods such as precipitation, crystallization, freeze drying, spray

: drylng. or evaporative drying. Microwave or radio frequency drying may be used for this

purpose.

They may be administered alone or in combination with one or more other compounds of the
invention or in combinaﬁon with one or more other drugs (or as any combination thereof).
Generzlly, they will be administered as a formulation in association with one or more
pharmaceutically acceptable excipients. The term 'excipient’ is used herein fo describe any
ingredient other than the compound(s) of the invention. The choice of excipient will to a large
extent depend on factors such as the particular mode of administration, the effect of the
exclpient on solubility and stability, and the nature of the dosage form.

Pharmaceutical compoesitions suitable for the delivery of compounds of the present invention
and methods for their preparation will be readily apparent to those skilled in the art. Such
compositions and methods for thelr preparation may be found, for example, in Reminaton's
Pharmaceutical Sciences. 19th Edition {Mack Publishing Company, 1995).
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The compaounds of the invention may be administered orally. Cral administration may involve
swallowing, so that the compound enters the gastrointestiﬁal tract, and/or bugcal, lingual, or
sublingual administration by which the compound enters the blood stream directly from the
mouth.

Formulations suitable for oral administration Include solid, semi-solid and liquid systems such
as tablets; soft or hard capsules containing multi- or nano-particulates, liquids, or powders;
lozenges {including liquid-filled); chews; gels; fast dispersing dosage forms; films; ovules;
sprays; and buccal/mucoadhesive patches. '

Liguid formutations include suspensions, solutions, syrups and elixirs. Such formulations may
be employed as fillers in soft or hard capsules (made, for example, from gelatin or
hydroxypropylmethylcellulose) and typically comprise a carrier, for example, water, ethanol, .
polyethylene glycol, propylene glycol, methylcellulose, or a suitable oil, and one or more
emulsifying agents and/or suspending agents. Liquld formulations may also be prepared by
the reconstitution of a solid, for example, from a sachet.

The compounds of the invention may also be used in fast-dissolving, fast-disintegrating
dosage forms such as thase described in Expert Opinlon in Therapeutic Patents, 11 (8), 981-
986, by Liang and Chen (2001).

For tablet dosage forms, depending an dose, the drug may make up from 1 welght % to 80
weight % of the dosage form, more typically from 5 weight % to 60 weight % of the dosage
form. In addition to the drug, tablets generally contain a disintegrant. Examples of
disintegrants include sodium starch glycolate, sodium carboxymethyl cellulose, calcium
éarboxymethyl cellulose, croscarmellose sodium, crospovidene, palyvinylpyrrolidone, methyl
cellulose, microcrystélline cellulose, lower alkyi-substituted hydroxypropyl cellulose, starch,
pregelatinised starch and sodium alginate. Generally, the disintegrant will comprise from 1
welght % to 25 weight %, preferably from 5 weight % to 20 weight % of the dosage form.

Binders are generélly used to impart cohasive qualities to a tablet formulation. Suitable
binders include microcrystalline cellulose, gélatln, sugars, polyethylene glycol, natural and
synthetic gums, polyvinylpysmolidone, pregelatinised starch, hydroxypropyl: cellulose and
hydroxypropyl methylcellulose. Tablets may also contain diluents, such as lactose
{monohydrate, spray-dried monchydrate, anhydrous and the like), mannitol, xylitol, dextrose,
sucrgse, sorbitol, microcrystalline cellulose, starch and dibasic calclum phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium lauryl sulfate and

~ polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface active
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agents may comprisé from 0.2 weight % to 5 weight % of the tablet, and glidants may -
comprise from 0.2 weight % to 1 weight % of the tablet.

Tablets also generally contaln lubricants such as magnesium stearate, calcium stearate, zinc -

stearate, sodium stearyl fumarate, and mixtures 'of magnesium stearate with sodium lauryl
sulphate. Lubricants generally comprise from 0.25 weight % to 10 weight %, preferably from
0.5 weight % to 3 weight % of the tablet.

Other possible ingredients include anti-oxidants, colourants, flavouring agents, preservatives

. and taste-masking agents.

Exemplary tablets éontain up to about 80% drug, from about 10 weight % to about 90 weight
% binder, from about 0 weight % to about 85 welght % diluent, from about 2 weight % to
about 10 weight % disintegrant, and from about 0.25 weight % to about 10 weight % lubricant.

Tablet blends may be compressed directly or by rolier to form tablets. Tablet blends or
portions of blends may altenatively be wet-, dry-, or melt-granulated, melt cohgealed. or
extruded before tabletting. The final formulation may comprise one or more layers and may
be coated or uncoated,; it may even be encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms: Tablets, Vol. 1, by
H. Lieberman and L. Lachman (Marce! Dekker, New York, 1980),

Consumable oral fiims for human or veterinary - use are typically pliable water-soluble or
water-swellable thin film dosage forms which may be rapidly dissolving or mucoadhesive and
typically comprise a compound of formula |, a film-forming polymer, a binder, a solvent, a
humectant, a plasticiser, a stabiliser or emulsifier, a viscosity-modifying agent and a solvent.
Some components of the formulation may perform more than one function.

The compound of formula (1) hay be water-soluble or insoluble. A water-soluble compound
typically comprises from 1 weight % to 80 welght %, more typically from 20 weight % to 50
weight %, of the solutes. Less soluble compounds may comprise a greater propostion of the
composition, typically up to 88 welght % of the sclutes. Alternatively, the compound of formula
(1) may be in the form of multiparticulate beads.

The film-forming polymer may be selected from natural polysaccharides, proteins, or synthetic
hydracolloids and is typically present in the range 0.01 to 99 weight %, more typically in the
range 30 to 80 weight %. '
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Other possible ingredients include anti-oxidants, colotants, flavourings and flavour enhancers,
preservatives, salivary stimulating agents, cooling agents, co-solvents (Including oils),
emollients, bulking agents, anti-foaming agents, surfactants and taste-masking agents.

Films in accordance with the invention are typically prepared by evaporative drying of thin

. aqueous films coated onte a peelable backing support or paper. This may be done in a drying

oven or tunnel, typically a combined coater dryer, or by freeze-drying or vacuuming.

Solid formulations for oral administration may be formulated to be immediate and/or modified
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-,
targeted and programmed release.

Suitable modified release formulations for the purposes of the invention are described in US
Patent No. 6,106,864. Details of other suitable release technolegies such as high energy
dispersions and osmotic and coated particles are to be found in Pharmaceutical Technology .
On-line, 25(2), 1-14, by Verma st al (2001). The use of chewing gum to achleve controlled
release is described in WO 00/35298. )

The compounds of the invention may also be administered directly into the blogd stream, into

muscle, or into an internal organ. Suitable means for parenteral administration include -
intraver:bus, intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral,

intrasternal, intracranial, intramuscular, intrasynovial and subcutaneous. Suiltable devices for

parenteral administration Include needle (including microneedie) injectors, needle-free

Injectors and infusion teahnlques.'

Parenteral formulations are typically aqueous solutions which may contain excipients such as
salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 9), but, for some
applications, they may be more suitably formulated as a sterile non-aqueous solution or as a
dried form to be used In conjunction with a suitable vehicle such as sterile, pyrogen-free
water,

The preparation of parenteral formulations under sterile conditions, for example, by
lyophilisation, may readily be accomplished using standard pharmaceutical techniques well
known to those skilled in the art.

The solubility of compounds of formula (I) used in the preparation of parenteral solutions may
be increased by the use of appropriate formulation techniques, such as the incorporation of
solubility-enhancing agents.

PCT/AB2006/002727
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Formulations for parenteral administration may be formulated to be Immediate and/or
modified rélease. Modified release formulations include delayed-, sustained-, pulsed-,
controiled-, targeted and programmed release. Thus compounds of the invention may be
formulated as a suspension or as a selid, éemi—solid, or thixotropic liquid for administration as
an implanted depot providing modified release of the active compound. Examples of such
formulations incltjde drug-coated stents and semi-solids and suspensions comprising drug-
loaded poly(dHactic-coglycolic)acid (PGLA) microspheres.

The compounds of the invention may also be administered topically, (intra)dermally, or
transdermally to the skin or mucosa. Typlcal' formulations for this purpose include gels,
hydrogels, lotions, solutions, creams, ointments, dusting powders, dressings, foams, ﬁlms,'
skin patches, wafers, implants, sponges, fibres, bandages and microemulsions. Lipaosomes
may also be used. Typical carriers include alcohol, water, mineral oll, liquid petrolatum, white
petrolaturn, glycerin, polyethylene glycol and propylene glycol. Penetration enhancers may be
ingorporated - see, for example, J Pharm Sci, 88 (10), 955-958, by Finnin and Morgan -
(Qctober 1999).

Other means of topical administration include defivery by electroporation, "iontophoresis,

phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject™, Bibject“‘,
elc.) injection.

Formulations for topical administration may be formulated to be immediate and/or modified
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-,
targeted and programmed release.

The compounds of the invention can also be administered intranasally or by inhalation,
typically in the form of a dry powder (either alone, as a mixture, for example, in a dry blend
with lactose, or as a mixed component particle, for exampie, mixed with phospholipids, such
as phosphatidylcholine) from a dry powder inhaler, as an aerosol spray from a pressurised
container, pump, spray, atomiser (preferably an atomiser using electrohydradynamics to
preduce a fine mist), or nebufiser, with or without the use of a suitable propellant,. such as
1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane, or as nasal drops. For
intranasal use, the powder may comprise a bioadheslve agent, for example, chitosan or
cyclodextrin.

The pressu!'ised container, pump,. spray, atomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention comprising, for example, ethanol, aqueous
ethanol, ora suitable alternative agent for dispersing, solubilising, or extending release of the
active, a propellant(s) as solvent and an optional surfactant, such as sarbitan tricleate, oleic
acid, or an oligolactic acid.
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Prior to use in a dry powder or suspension formulation, the drug product Is micronised to a
size suitable for delivery by inhalation (typically less than 5 microns). This méy be achieved
by any appropriate comminuting method, such as spiral jet milling, fiuid bed jet milling,
supercritical fiuid processing to form nanoparticles, high pressure homogenisation, or spray

drying.

Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose), blisters and
cartridges for use in an inhaler or insufflator may be formulated to contaln a powder mix of the
compound of the invention, a suitable powder base such as lactose or starch and a
performance medifler such as Kleucine, mannitol, or magnesium stearate. The lactose may
be anhydrous or In the form of the monchydrate, preferably the latter. Other suitable
excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and trehalose.

A suitable solution formulation for use in an atomiser using electrehydrodynamics to produce
a fine mist may contain from 1ug -to 20mg of the compound of the invention per actuation and
the actuation volume may vary from 1l to 100p. A typiéa! formulation may comprise a
compound of formula |, propylene glycol, sterile water, ethanol and sodium chioride.
Alternative solvents which may' be used instead of propylene glycol include glycerol and
polyethylene glycol.

Suitable flavours, such as menthol and levomentho!, or sweeteners, such as> saccharin or
saccharin sodiu_ni. may be added to those formulations of the invention intended for
inhaled/intranasal administration. :

Formulations for inhaled/intranasal administration may be formulated to be immediate and/or
modified release using, for example, PGLA. Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and programmed release.

In the case of dry powder Inhalers and aerosols, the dosage unit is determined by means of a
valve which delivers a metered amount. Units in accordance with the invention are typically
arranged to adminlstér a metered dose or “puff” containing from 0.001mg to 10mg of the
compound of formula (I}. The overall daily dose will typically be In the range 0.001mg to 40mg
which may be administered in a single dose or, more usually, as divided doses throughodt the
day.

The compounds of formula (I) are particularly suitable for an administration by inhalation
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The compounds of the invention may ba administered rectally aor vaginally, for example, in the
form of a suppository, pessary, or enema. Cocoza butter Is a fraditional suppository base, but
various alternatives may be used as appropriate.

Formulations for rectal/vaginal administration may be formulated to be Immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. '

The compounds of the invention may also be administered directly to the eye or ear, typically
in the form of drops of a micronised suspensicn or solition In isotonic, pH-adjusted, sterile
saline. Other formutations suitable for ocular and aural administration include ointments, gels,
biodegradable (e.g. absorbable gel sponges, collagen) and nan-biodegradable {(e.d. silicone)
implants, wafers, lenses and particulate or vesicular systems, such as niosomes or
liposomes. A polymer such as crossed-linked polyacrylic acid, polyvinylaleohel, hyaluronic
acid, a cellulosic polymer, for example, hydroxypropylmetﬁylcellulose, hydraxyethylcellulose,
or methyl cellulose, or a heteropolysaccharide polymer, for

example, gelan gum, may be incorporated together with a preservative, such as
benzalkonium chloride. Such formulations may also be delivered by Jcntophoresls.'v
Formulations for ocular/aural administration may be formulated to be immediate and/for
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted, or programmed release.

The compounds of the invention may be combined with soluble macromelecular entities, such

. as cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in

order to improve their solubility, dissolution rate, taste-masking, bloavailability and/or stability
for use In any of the aforementloned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful for most dosage
forms and administration routes. Both inclusion and non-inclusion complexes may be used.
As an altemative to direct complexation with the drug, the cycloc;extrln may be used as an
auxiliary additive, ie. as a carrler, diluent, or solubiliser. Most commonly used for these

- purposes are alpha-, beta- and gamma-cyclodextrins, examples of which may be found in

international Patent Applications Nos. WO 91/11172, WO 94/02518 and WO 98/55148.

Inasmuch as it may desirable to administer a combination of active compounds, for eiample,
for the purpose of treating a particular disease or condition, it is within the scope of the
present invention that two or more pharmaceutical compositions, at least one of which
contains a compound in accordance with the invention, may convenlently be combmed Inthe
form of a kit suitable for coadministration of the compositions.
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Thus the kit of the invention comprises two or more separate pharmaceuticat compositions, at
least one of which contains a compound of formula () in accordance with the invention, and
means for separately retaining said _cémpositions, such as a container, divided bottie, or
divided foil packet. An example of such a kit is the familiar blister pack used for the packaging
of tablets, capsulés and the like. ' '

The kit of the invention is particularly suitable for administering different dosage forms, for
example, oral and parenteral, for administering the separate compbsitions at different dosage
intervéls, ‘or for titrating the separate compositions against one another. To assist compliance,
the kit typically comprises directions for administration and may be provided with a so-called
memory ald.

For administration to human patients, the total daity dose of the compounds of the invention is
typically in the range 0.00img to 5000mg depending, of course, on the mode of
administration. For example, oral administration may require a total dally dose of from 0.1mg
to 1000mg, while an intravenous dose may only require from 0.001mg to 100mg. The total
daily dose may be administered in single or divided doses and may, at the physician’s '
discrétion. fall outside of the typical range given herein.

These dosages are based on an average human subject having a we:ght of about 60kg to
70kg. The physician will readily be able fo detennine doses for subjects whose weight falls
outside this range, such as infants and the elderly:

For the avoidance of doubt, references hereln to “treatment” include refarences to curative,,
palliative and prophytactic treatment. :

The cbmpounds of formula (1) have the ability to interact with muscarinic receptors
and thereby have a wide range of therapeutic applications, as described further below,
because of the essential role which muscarinic receptors play in the physiology of all
mammals. _

Thus the Invention relates to the use of the compoinds of formula () for the
manufacture of a medicament for the treatment or the prevention of diseases, disorders, and
conditions in which the M3 receptor is involved. The invention further relates to a method of
treatment of a mammal, including & human being, with & M3 antagonist including treating said
mammal with an effeclive amount of a compound of the formula (I) or with a pharmaceutically
acceptable salt, derived form or composition thereof.

) Therefore, a further aspect of the present invention relates to the compounds of
formula (1), or pharmaceutically acceptable salts, derived forms or compositions thereof, for
use in the treatment of diseases, disorders, and conditions in which muscarinic receptors are
involved. Examples of. such diseases, disorders, and conditions are Inflammatory Bowel
Disease, Imitable Bowel Disease, diverticular disease, motion sickness, gastric ulcers,
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radiological examination of the bowel, symptomatic treatment of BPH (benign prostatic
hyperplasia), NSAID Induced gastric ulceration, urinary Incontinence (Inc.luding urgency,
frequency, urge incontinence, overactive bladder, nocturia and Lower urinary iract
symptoms), cycloplegia, mydriatics, parkinsons disease.

More specifically, the present invention also concems the compounds of formula (i), or
phamaceutically acceptable salts, derived forms or compositions thereof, for use in the
treatment of diseases, disarders, and conditions selected from the group consisting of :

« chronic or acute bronchoconstriction, chronic bronchitis, small airways obstruction,
and emphysema,

¢ obstructive or inflammatory alrways diseases of whatever type, etiolon, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is a
member selected from the group consisting of chroniq eosinophilic pneumonla,
chronic obstructive pulmonary disease (COPD), COPD that includes chronic
bronchitis, pulmenary emphysema ar dyspnea associated or not associated with
COPD, COPD that is characterized by irreversible, progressive airways obstruction,
adult respiratory distress syndrome (ARDS), exacerbation of airways hyper-reactivity
consequent to other drug therapy and airways disease that is associated with
pulmonary hypertension, :

« bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis that is a
member selected from the group consisting of acute bronchitis, acute laryngotracheal
bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus bronchitis, dry bronchitis,
infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococcal
bronchitis and vesicutar bronchitis,

« asthma of whatever tybe, etiology, or pathogenesis, in particular asthma that is a
member selected from the group consisting of atopic asthma, non-atopic asthma,
allergic asthma, atopic bronchial IgE-mediated asthma, bronchia! asthma, essential

" - asthma, true asthma, intrinsic asthma caused by pathophysiologic disturbances,
extrinsic asthma caused by environmental factors, essentlal asthma of unknown or
inapparent cause, non-atoplc asthma, bronchitic asthma, emphysematous asthma,
exercise-induced asthma, allergen induced asthma, cold air induced asthma,
occupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral
infection, non-allergic asthma, incipient asthma, wheezy- infant syndrome and
branchiolytis,

« acute lung injury,

* bronchiectasis of whatever typé, etiology, or pathogenesls, in particular
bronchiectasis that is a member selected from the group consisting of cylindric
bronchiectasls, sacculated bronchiectasis, fusiform bronchiectasis, capillary
bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular bronchiectasis.
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pharmaceutically acceptable salts, derived forms or compositions thereof, for use in the
treatment of COPD or asthma.

More specifically, the present Invention aiso concerns the compounds of formula (1), or é

Suitable examples of other therapeutic agents which may be used in combination with the
compound(s) of formula (), or pharmaceutically acceptable salts, derived forms or
compositions thereof, include, but are by no means limited to :
(a) 5-Llpoxygenase (5-LO) inhibitors or 5-Iipo3iygenase activating protein (FLAP) antagonists,
{b) Leukotriene antagonists (LTRASs) including antagonists of LTB4, LTC4, LTDy, and LTE,,
(c) Histamine receptor antagonists including H1 and H3 antagonists,
(d) o4~ and ag-adrenoceptor agonist , vasocanstrictor sympathomimetfé agents for
decongestant use,
(e) short or long actlng 8; agonists,
() PDE Inhibitors, e.g. PDE3, PDE4 and PDES mh:bitors
{g) Thegphylline,
{h) Sodium cromoglycate,
(i) COX inhibitors both non-selective and selective COX-1 or COX-2 Inhlbltors (NSAIDs),
(i) - Oral and inhaled glucocorticosteroids, )
{k) Monoclonal antibodies active against endogenous inflammatory entitles,
() Anti-tumor necroslis factor (anti-TNF-ot) agents,
(m) Adheston molecule inhibitors including VLA-4 antagonists,
(n) Kinin-B4- and B, -receptor antagonists,
(0) Immunosuppressive agents,
{p) Inhibitors of matrix metalloproteases (MMPs),
(@) ‘ Tachykinin NK4, NK2 and NKjy receptor antagonists,
(r) Elastase inhibitors,
(s) Adenosine A2a receptor agonists,
(f) Inhibitors of urokinase, ) _
(u) Compounds that act on dopamine receptors, e.g. D2 agonists,
(v) Modulators of the NFxB pathway, e.g. !KK inhibitors, .
(w) modulators of cytokine signalling pathyways such as p38 MAP kinase or syk kinase,
() Agents that can be classed as mucolytics or anti-tussive,
(y) Antibiotics,
() HDAC inhibitors, and,
(22)P13 kinase inhibitors.
(bb)CXCR2 antagonists.
According to the present invention, combination of the compdunds of formula (I) with ;
- H3 antagonists,
- Bz agonists,
- PDE4 inhibitors,
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- steroids, especially glucocorticosteroids,
- Adenosine A2a receptor agonists,
- Moduiators of cytokine signalling pathyways such as p38 MAP kinase or syk kinase, or,
- Leukotriene antagonists (LTRAS) including antagonists of LTB,, LTC4, LTD4, and LTE,,
are preferred. L
According to the present invention, combination of the compounds of formuta (i) with :
- glucocorticosteroids, In particular inhaled glucocorticosteroids with reduced
systemic side effects, including prednisone, prednisolone, flunisolide,
triamcinolone acetonide, beclomethasone dipropionate, budesonide, fluticasone
proplenate, ciclesonide, and mometasone furoate, or
- B2 agonists Including in particular salbutamol, terbutaline, bambuterol, fenoterol,
salmeterol, formoterol, tulobuterol and their salts.
are further {:referred.

The following examples illustrate the preparation of the compounds of the formula (f):
Preparation 1

" tert-Butyl 4-cyano-4.4-diphenvibutanoate

A suspension of diphenylacetonitrile (38.6g, 200mmol) in tert-butanol (200m!) was warmed to
60°C for 30 minutes. The resulting solution was cooled to 50°C and a solution of potassium

‘hydroxide (0.6g, 10.69mmol) in methanol (2mL) was added, tert-Butyl acrylate (30mL,

200mmol) was then added dropwise and the mixture was stirred at 50°C for 2 hours and at
room temperature for 18 hours. Further potassium hydroxide (0.6g, 10.69mmol) was added
and the mixture was re-warmed to 50°C for 3 hours. The reaction mixture was then
concenirated in vacuo and the residue was diluted with diethy! ether (300mL), washed with
water (200mL), dried over sodium sulfate and concentrated in vacuo to afferd the title
compound as a white salid in 90% yield, 57.95g.

'HNMR(400MHz, CD;0OD) 5: 1.41(s, 9H), 2.29(t, 2H), 2.72{t, 2H), 7.29-7.33(m, 1H), 1H),
7.36-7.42(m, 9H); LRMS APCI m/z 322 [M+H]" ‘

Preparation 2
4-Cyano-4 4-dinhenvlbutanoic acid .
A mixture of the product of preparation 1 (57.5g, 179.13mmol) in hydrochloric acid (4N in

" dioxan, 500mL} was stirred at room temperature for -18 hours. The reaction mixture was

concentrated in vacuo and the residue was treated with warm diisopropyl ether (150mL} then
cocled to room temperature. The resulting solid was filtered off, washing through with
dilsopropyl ether (2x30mL}), and diied under vacuum to afford the file compound as

- crystailine white solid in 77% yield, 36.45g.

"HNMR(400MHz, CD,0D) 8: 2.35(t, 2H), 2.76(t, 2H), 7.30-7.44(m, 10H); LRMS APCI m/z 266
M+H]* ' '
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Eréoaration 3
tert-Butyl (35)-3-phenoxypyrrolidine-1-carboxviate

Di-isopropylazodicarboxylate (5.7mL, 29.38mmeol) was added to an ice-cooled solution of (R)-

{-)-N-boe-3-pyrrolidinol {6g, 26,7 1mmol), pheno! (2.51g, 26.71mmol) and tripheny! phosphine

(7.719, 29.38mmol) In tetrahydrofuran (70mL) and the mixture was stired at room
temperature for 18 hours. The reaction mixture was then concentrated In vacuo and the )

residue was twice triturated with diethyl ether and filtered. The filtrate was washed with 1N
sadium hydroxide solution (20mL), drled over sodium sulfate and concentrated in vacuo.
Purification of the residue by column chromatography on silica gel, eluting with pentane:ethy!
acetate, 80:10 to 83:17, afforded the title compound as a colourless ail in 75% yield, 5.27g.
'HNMR(400MHz, CD;0D) &: 1.45(m, 9H), 2. 10-2 16(m, 2H), 3.40-3. 59(m 4Hj), 4.95-4.97(m,
1H), 6.88-6. 95(m, 3H), 7.24-7.28(m; 2H)

Preparation 4
tert-Butyl (38)-3-{3-methoxyphenoxv)pyirolidine-1-carboxylate
The title compound was prepared from (R)~(-)-N-boc-3-pyrrolidinol and 3-methoxyphenol,

usingj the same method as that described for preparation 3, as a gum in 81% yield.
THNMR(400MHz, CDsOD) 5. 1.45(m, 9H), 2.14(bs, 2H), 3.40-3.68(m, 4H), 3.75(s, 3H),

- 4.95(m, 1H), 6.45-6.54(m, 3H), 7.14-7.18(m, 1H)

Preparation 5
tert-Butyl (3S)-3-{benzvioxy)pvrrolidine-1-carboxyvlate
Sodium hydride (60% dispersion in. mineral oil, 2.13g, 53.41mmol) was added portionwise to

an ice-cooled solution of (S)-(-)-N-boo-3-pyrrolidlnol (10g, 53.41mmat) in tetrahydrofuran
{100mL) and the mixture was stirred at 0°C for 1 hour, Benzyl bromide (6.4mL, 53.41mmol)
and tetrahydrofuran (50mL) were added and the mixture was stirred for 6 hours allowing the

temperature to rise to 25°C. The reaction mixture was then slowly diluted with water (50mL), -

concentrated in vacuo and the aqueous residue was extracted with ethyl acetate (3x70mL).
The combined organic solution was washed with brine (30mL), dried over sodium sulfate and
concentrated in vacuo to give an orange cil. This oil was purified by column chromatography
on silica gel, eluting with dichloromethane:methanol:0.88 ammonia, 100:0:0 to 90:10:1. The
appropriate. fractions were evaporated under reduced pressure and the residue was further
purified by column chromatography on silica gel, eluting with pentane:ethyl acetate, 66:33, to
afford the title compound as a colourless oil in 74% yield, 10.93g.

'HNMR(400MHz, CD30D) &: 1.45(s, 9H), 1.91-2.00(m, 1H), 2.02-2.08(m, 1H), 3.35-3.44(m,
4H), 4.13-4.17(m, 1H), 4.51-4. 52(m 2H), 7.24-7.29(m, 1H), 7.30-7.32(m, 4H); LRMS APCI
m/z 278 [M+H]"

Prenaration 6

- tert-Butyl (3R)-3~(benzyloxv)pvrrolidine-1-carboxylate
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The title compound was prepared from {R)-{-)-N-boc-3-pyrrolidinol and benzy! bramide, using
the same method as that described for preparation 6. The crude compound was purified by
column chromatography on silica gel, eluting with dichioromethane:methano!:0.88 ammonia,
95:5:0.5, to afford the desired product in 97% yield.

. 'HNMR(400MHz, CD,0D) 5: 1.48(s, 3H), 1.92-2.02(m, 1H), 2.03-2. 10(m. 1H), 3.35-3.48(m,

4H), 4.14-4.19(m, 1H), 4.49-4.57(m, 2H), 7.24-7.33(m, &H)

Preparation 7

{35)-3-Phenoxypvirolidine hvdrochloride

A mixture of the product of preparation 3 (5.25g, 19.96mmof) in hydrochloric acid (4N in
dloxan, 50mL) was stirred at room temperature for 2 hours. The reaction mixture was then
concentrated in vacuo to afford the title compound as a white solid in 100% yleld.
'HNMR(400MHz, CD,0D) &: 2.29-2.33(m, 2H), 3.42-3.56(m, 4H), 5.18-5.21(m, 1H), 6.95-
7.01(m, 3H), 7.29-7.32(m, 2H); LRMS APCI m/z 164 [M+H]"

» Preparation 8

{38)-3-(3-Methoxyphenoxyipvrrolidine

A mixture of the product of preparation 4 (3.12g, 1 O.Bmmolj In hydrachloric acid (4N in
dioxan, 27mL) was stifrred at room temperature for 3 hours. The reaction mixture was then
concentrated in vacuo and the residue was purified by column chromatography using an
jsolute® SCX-2 cartridge, eluting with methano! followed by 1M ammonia in methanol, to
afford the title compound as a yellow oil in 85% yield, 1.77g.

'HNMR(400MHz, CD,OD) &5: 1.91-1.98(m, 1H), 2.02-2.11(m, 1H), 2.85—2.91(m, 1H), 3.02-
3.08(m, 3H), 3.75(s, 3H), 4.85-4.89(m, 1H), 6.43-6.51(m; 3H), 7.12-7.16(m, 1H); LRMS APCI
mifz 194 [M+H]* '

Preparation 9§

(38)-3-(Benzvloxvpvrrolidine hvdrochloride

The ﬁtle'compound was prepared from the product of preparation 5, using the same method
as that described for preparation 7, as a solid in 100% yield.

'HNMR(400MHz, CD50D) &: 2.02-2.12(m, 1H), 2.22-2.29(m, 1H), 3.26-3.46(m, 4H), 4.35-
4.37(m, 1H), 4.55(s, 2H), 7.25-7.37(m, 5H), LRMS APC| m/z 178 [M+H]"

Preparation 10

(3R)-3-(Benzvloxvipvrrolidine hvdrochloride

The title compound was prepared from the product of preparation 6, using the same methed
as that described for prepération 7, as a solid in 100% yieid.

'HNMR(400MHz, CDCly) 5: 1.96-2.05(m, 1H), 2.20-2.15(m, 1H), 3.49-3.32(m, 4H), 4.23-
4.25(m, 1H), 4.44-4.54(m, 2H), 7.26-7.36(m', §H), 9.74-9.88(m, 2H); LRMS APCI m/z 178

. [M+H]+
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Preparatioq 11

5-Ox0-5-[(35)-3-phenoxypvirolidin-1-yi}2,2-dichenvipentanenitrile

A mixture of the products of preparations 2 (2.40g, 9.06mmol) and 7 (1.98g, 9.96mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride {1.55g, 9.56mmal), 1-

'hydro'xybenzotriazole hydrate (1.35g, 9.96mmol) and triethylamine (1.38mL, 9.96mmol) in

dichioromethane (40mlL) was stirred at room temperature for 18 hours. The reaction mixture
was then diluted with dichloromethane (100mL), washed with 1M hydrochloric écld (70mL),
™ sodiﬁm hydroxide selution (30mL) and brine (30mL), dried over sodlum sulfate and
concentrated in vacuo. The residue was re-crystallised from hot ethanot to afford the title
compound as a crystalline solid in 76% yleld, 2.834.

'HNMR(400MHz, CDL0D) &: 2.07-2.21(m, 2H), 2.33-2.38(m, 1H), 2.43-2.47(m, 1H), 2.69-
2.84(m, 2H), 3.44-3.55(m, 2H), 3.58-3.67(m, 2H), 4.96-5.04(m, 1H), 6.89(d, 2H), 6.93-6.96(m,
1H), 7.24-7,46(m, 12H); LRMS APCY m/z 412 M+H)*

Preparation 12

§-Ox06-5-[(3R)-3-phenoxypyrrolidin-1-y{]-2 2-diphenylpentanenitrile

The title compound was prepared from (3R}-3-phenoxypyrrolidine (WO 2005/061457) and the
product of preparation 2, using the s-_,ame method as that described. for preparation 11, to

afford the title compound in 41% yield.

Prenaratior{ 13
5-[(38)-3-{3-Methoxvphenoxylpyrrolidin-1-vll-5-oxa-2, 2-diphenylpentanenitsile
The title compound was prepared from the products of preparations 2 and 8, using the same

‘method as that described for preparation 11. The crude compound was purified by column

chromatography on silica gel, eluting with dichloromethane:methanol:0.88 ammonia, 98:2:0.2
to 95:5:0.5, to afiord the desired product as a colourless ol in quantitative yield.
'HNMR(400MHz, CD;OD) &: 2.03-2.20(m, 2H), 2.32-2.37(m, 1H), 2.43-2.47(m, 1H), 2. 66—
2.84(m, 2H), 3.44-3.67(m, 4H), 3.74(s, 3H), 4.94-5.00(m, 1H), 6.44-6.55(m, 3H), 7.13-7.19(m,
1H), 7.28-7.46(m, 10H); LRMS APCI m/z 412 [M+H]"

Preparation 14
5-{(35)-3-(Benzvloxvipvrrolidin-1-yil-5-oxo-2,2-dinhenylpentanenitrile

The titte compound was prepared from the products of preparation 2 and 9, using the same
method as that described for preparation 11, as a pale orange solid in 70% yleld.
1HNMR_(M)OI\/IH:. CD,0D) &: 1.88-2.15(m, 2H); 2.32-2.43(m, 2H), 2.75-2.82(m, 2H), 3.35-
3.62(m, 4H), 4.14-4.21(m, 1H), 4.45-4.56(m, 2H), 7.22-7 44(m, 15H);- LRMS APC| m/z 412
M+H]*

Preparation 15
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5-[{3R)-3-(Benzvioxy)pyrrolidin-1-yil-5-oxc-2.2-diohenylpentanenitrle

N,N'-Carbonyldiimidazole {27g, 162mmol) was added to a solution of the product of
preparailon 2 (38g, 135mmo) in tetrahydrofuran (800ml.) and the mixture was stirred for 3
hours at room temperatdre. A solution of the product of preparation 10 (319, 141.75mmol) In
tetrahydrofuran (300mL) was added and the mixture was stirred at room temperature for 18

. hours. The reaction mixture was then filtered, washing through with tetrahydrofuran, and the

filtrate was concentrated in vacuo. The residue was partitioned between water {200mL) and
ethyl acetate (600mL) and the organic layer was separated, washed with water, 2N
hydrochloric acid (2x100mL) and brine, dried over magnesium sulfate and concentrated in
vacuo. Trituration of the residue with diethyl ether then afforded the title compound in 83%
yield, 48.2g. :

'HNMR(400MHz, CO,0D) &: 1.87-2.15(m, 2H), 2.32-2.44(m, 2H), 2.74-2.82(m, 2H), 3.35-
3.61(m, 4H), 4.14-4.22(m, 1H), 4.46-4.67(m, 2H), 7.23-7.44(m, 15H); LRMS APCI m/z 425
IM+H]"

Preparation 16

5—[(38)-3-HvdroxvDv'rrolldln-1-vﬂ-5-methvl-2.2-dlphenvlhexanamide

fron {ll) chloride (1.57g, 9.70mmol) was added to a solution of the product of example 11
(385mg, 0.84mmol) In dichloromethane (10mL) and the mixture was stired at room
temperature for 3 hours. The reaction was quenched by the addition of 2M hydrochloric acid
(6mL), fitered through Arbocel® and the filtrate was basified with 0.88 ammonia solution
(20mL). The layers of the filtrate were separated and the aqueous solution was extracted with
dichloromethane (2x25mL). The combined organic solution was dried over sodium sulfate,
concentrated in vacuo and purification of the residue by column chromatography on silica gel,
eluting with ethyl acetate:methanol:0,88 ammonia, 95:5:0.5 to 85:15:1.5, afforded the title
compound as a brown gum in 60% yleld, 415mg.

THNMR(400MHz, CD,0D) &: 0.99(s, 6H), 1.23-1.27(m, 2H), 1.56-1. 64(m, 1H), 1.89-1.98(m,
1H), 2.40-2.44(m, 3H), 2.47-2.52(m, 1H), 2.61-2.67(m, 1H), 2.74-2.78(m, 1H), 4.17-4.22(m,
1H), 7.22-7.26(m, 2H), 7.29-7.33(m, 4H), 7.37(d, 4H); LRMS APC! m/z 367 [M+H]"

Preparation 17

5-[(3R}-3-Hydroxvpvrrolidin-1-yil-5-methyl-2 2-diphenylhexanamide

1N Hydrochloric acid (10.95mL., 10.95mmol) and 20% Pd(OH), (1g) were added to a solution
of the product of example 9 (8g, 10.95mmol) in ethano! (250mL) and thé mixture was stirred
at 50°C, under 50 psi of hydrogen gas, for 4 hours. The reaction ‘mixture was then filtered

through Arbocel® and the filtrate was concentrated in vacuo to give a white foam. The foam

© was re-dissolved in ethanol (260mL), 20% Pd(OH); (1g) was added and the mixture was

stirred at 50°C, under 50psi of hydrogen gas, for 24 hours. The reaction mixture was then
filtered_through Arbocel®, washing through with ethano, and the filtrate was concentrated in
vacuo. The residue was suspended in 0.88 ammonia, extracted with ethyl acetate (3 x50mL)

PCT/IB2006/002727 ~
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and the combined organic solution was washed with brine (50mL), dried over sodium sulfate
and concentrated in vacuo to afford the title compound as a white foam in 90% vyield, 3.63g.
"HNMR(400MHz, CD5OD) 5: 0.99(s, 6H), 1.23-1.27(m, 2H), 1.56-1.63(m, 1H), 1.88-1.96(m,
1H), 2.39-2.44(m, 3H), 2.46-2.52(m, 1H), 2.61-2.67(m, 1H), 2.74-2.78(m, 1H), 4.17-4.22(m,
1H), 7.22-7.26(m, 2H), 7.29-7.33(m, 4H), 7.36-7.39(m, 4H); LRMS APCI miz 367 {M+H]"

Preparation 18 .
5-1{38)-3-Hydroxypvrrolidin-1-vil-5-methyl-2.2-diphenvihexanenitrile

Iron (I} chioride (1.33g, 8.22mmol) was added to a sofution of the product of example 10
(1.2g, 2.74ramol) in dichloromethane (25mL) and the mixture was stirred at room temperature

for 3 hours. The solvent was removed in vacuo and the resldue was partitioned between 2M
hydrochigric acid (aq) (20mL) and diethyl ether (30mL). The aqueous layer was separated
and- basifled to pH14 with solid sodium hydroxide. The resulting brown precipitate was

- collected by filtration and purified by column chromatography on silica gel, eluting with

dichloromethane:methanol.0.88 ammonia, 95:5:0.5 to 85:15:1.5, to afford the title compound
as a colourless gum Iin 0% yield, 475mg. .

1HNMR(400MHz CD,0D) &: 1.11(s, 6H), 1.52-1 56(m 2H), 169-1 76(m, 1H), 1.95-2.04(m,
1H), 2‘53-2.57(m. 2H), 2.62-2.65(m, 1H), 2.69-2.76(m, 1H), 2.83-2.95(m, 2H), 4.27-4.31(m,
1H), 7.29-7.33(m, 2H), 7.36-7.45(m, 8H); LRMS APCI m/z 349 [M+H]"

Preparation 18

5-{(38) 3~[(6-{[tert-Butvl(dlmethvl15|lvlloxv}-2-naphthvl)oxv’lnvrrohdm—1—vl}-5 methyl-2,2-
diphenylhexanamide

1,1-Azobis(N,N’-dimethylformamide) (95mg, €.553mmol) was added to an ice-cooled solution
of triphenyl phosphine (145mg, 0.553mmol), 6-{tert-Butyldimethylsilyloxy)-2-naphthol
[(102mg, 0.372mmol) EP6255610, p13]:and the product from preparation 17 (150mg,
0.41mmol) in tetrahydrofuran (5mL) and the mixture was heated at 60°C for 18hrs. Additional
triphenyl phosphine (145mg, b.553mmol) and 1,1"-Azobis(N,N’-dimethylformamide) (95mg,
0.553mmol) were added and heating continued for a further 1Bhrs. The mixture was
concentrated in vacuo and the residue purified using an Isolute® SCX-2 cartridge, eluting with

- methanol, then with 0.25M ammonia in methano!. Basic fractions were concentrated /n vacuo

and further purified using a RediSep® silica gel cartridge, eluting with dichloromethane:
methanol:0.88 ammonia (100:0:0 to 92:8:0.8) to afford the titte compound in 20% yield, 46ma.
THNMR(400MHz, CD;0D) &: 0.24(s, 6M), 0.95(s, 3H), 1.04(s, SH), 1.06(s, 3H) 1.15-1.29(m,
2H), 1.88-1.99(m, 1H), 2.11-2.22(m, 1H), 2.30-2.52(m, 2H), 2.54-2.62(m, 1H), 2.64-2.69(m,
1H), 2.72-2.82(m, 1H), 2.82-2.90(m, 1H), 4.83-4.89(m, 1H), 6.98-7.06(m, 2H), 7.12-7.34(m,
12H), 7.53-7.57(m, 1H), 7.60-7.65(m, 1H); LRMS APCI m/z 623 [M+H]

Preparation 20
5-{3R)-3-Hvdroxvpyrrolidin-1-vil-5-methvl-2.2-diphenvihexanenitrile
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lron (I1l) chloride (13.3g, 82.192mmol) was added to a solution of the product of example- 8
(9g, 20.548mmol) In dichloromethane (200mL) and the mixture was stired at room

" temperature for 1 hour. The reaction was quenchéd by addition of 2M hydrochtoric acid
" (150mL) and stirred for 30 minutes. The organic layer was separated and the agueous re-
. extracted with a further 100m! dichloromethane. The combined organic layers were dried over

sedium sulphate and concentrated In vacuo. Purification by column chromatography on silica
gel, eluting with dichloromethane:methanol:0.88' ammonia, 95:5:0.5 to 90:1:1.0, afforded the
titte compound as a pale brown foam in 89% yleld, 6.37g.

THNMR(400MHz, CD;0D) B: 1.18(s, 6H), 1.58-1.62(m, 2H), 1.76-1.84(m, 1H), 1.96-2.05(m,
1H}, 2.55-2.59(m, 2H), 2.74-2.81(m, 1H), 2.87-2.93(m, 1H), 2.98-3.06(m, 2H), 4.32-4.36(m,

" 1H), 7.30-7.34(m, 2H), 7.37-7.46(m, 8H); LRMS APCI m/z 349 [M+H]"

Preparation 21

2-Chioro-3-Methoxyphenol

3-Chlaroperoxybenzoic acld (760mg, 4.396mmol) was added portionwise to a solution of 2-
Chloro-3-Methoxybenzaldehyde (500mg, 2.831mmol) in dichloromethane (12mi) and the

" mixture was stirred for 3 hours at room temperature. Further 3-chloroperoxybenzoic acid

(760mg, 4.398mmol) was added and mixture aflowed to stir for 18hrs. The solution was

" dituted with 12ml dichloromethane and washed with saturated sodium sulphite solution (15ml)

and saturated sodium hydrogen carbonate solution ‘(1 5mf). The organic layer was dried over
sodium sulphate and concentrated in vacuo te a yellow gum. The residue was dissolved in
methanol (12mi), triethylamine (0.05ml) was  added and the mixture stirred for 18 hours at
room temperature. The solution was concentrated In vacuo, dissolved in dlethyl ether (20mi)
and extracted with 1N sodium hydroxide (20mi). The aqueous layer was acidified to pH1 by
dropwise addition of 2N hydrochloric acid and extracted with diethyl ether (2x25ml). These
combined ofganlc layers were dried over sodium sulphate and concentrated in vacuo to afford
the titte compound as a brown gum in 70% yield, 325mg. '

'HNMR(400MHz, CD;0OD) &: 3.83(s, 3H), 6.52-6.54(d, 2H), 7.01-7.06(t, 1H)

Preparation 22

1-Chloro-3-Fiuoro-2-Methoxybenzene ‘

Methyl fodide (850, 13.646mmol) and potassium carbonate (943mg, 6.824mmol) were
added to 2-chloro-6-fluorophenol (1.0g, 6.824mmol) in tetrahydrofuran (10mi) and the mixture
was stirred at room temp'erature for 3 hours. The reaction mixture was partitioned betwéen
diethyl ether (50ml) énd water (50ml). The organic phase was extracted and further washed
with water (2 x 20ml) then dried over sodium suiphate and concentrated in vacuo to afford the
titte compound as a colourless liquid in 94% yleld, 1.03g.

'HNMR(400MHz, CD,0D) &: 3.90-3.91(s, 3H), 7.01-7.12(m, 2H), 7.18-7.21(m, 1H)
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Preparation 23
3-Fluore-5-Methoxyphenol

Boron tribromide (1M In dichloromethane, Q'mL, 89.985mmol) was added drop wise to an ice-
cooled solution of 3,5-dimethoxy flucrobenzene (3ml, 22.486mmoal) in dichloromethane
(20mL) and the mixture was stirred at 0°C to room temperature for 4 hours. The solution was
cooled to 0°C, further boron tribromide (4ml, 44.992mmol) was added and stirring confinued,
warming to room temperature for an additional 18 hours. The reaction was quenched with
0.88 ammonia solution and stirred at room temperature for 90 minutes. The organic layer was
separated and extracted with 2N sodium hydroxide (30ml), which was then acidified to pH4 by
drbp wise addition of concentrated hydrochloric acid. The aqueous layer was then re-
extracted with dichloromethane (3x15mL), the combined organic solution was dried over
sodium sulfate and concentrated In vacuo to afford the title compound as a white solid in 54%
yleld, 1.72g.

THNMR (400MHz, CD;0D) &: 372(s 3H), 6.07-6.15(m, 3H)

Preparation 24

1-Fiuoro-3-Methoxy-5-Triflucromethvi-benzene :

The title compound was prepared from 3-ﬂuoro-5—trlﬂuoromethylphenol using the same
method as that described for preparation 22 to afford a colouress oil in 0% yield.
'HNMR(400MHz, CD0D) &: 3.84(s, 3H), 6.92-6.97(m, 2H), 7.00(s, 1H)

Preparation 25

4-Fluoro-3-Methoxyphenol _

The file compound was prepared from 4-fluoro-3-methoxybenzaldehyde, using the same
method as that described for preparation 21, to afford a brown cil in 556% yield.
1HNMR(IJ,ODI\'/in. CD,OD) &: 3.79(s, 3H), 6.23-6.27(m, 1H), 6.47-6.50(dd, 1Hi, 6.81-6.86(m,
1H)

Preparation 26

2-Fluoro-3-Methoxypheno!

The titte compound was prepared from 2-flitoro-3-methoxybenzaldehyde, using the same

method as that described for preparation 21, to afford a brown oil in 33% yield.
'HNMR(400MHz, CD4OD) &: 3.82(s, 3H), 6.47-6,55(m, 2H), 6.82-6.87(t, 1H)

Preparation 27

1-Allyloxy-3-bromomethvl-benzene

To a solution of (3-allyloxy-phenyl)-methanol (Tetrahedron, 2000, 56(13), 1873-1882) {1.07g,
6.49mmol) in THF (7mis) at 3°C was added carbon tetrabromide (2.69g, 8.11mmol) then

' triphenylphosphine (2.13g, 8.11mmol) in THF (2mils). The reaction' mixture was stired at 5°C

for 1 hour. The reaction mixture was filtered and concentrated in vacuo. The residue was

6>
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washed with pentane to give a yellow solid which was purified by column chromatoegraphy on
silica gel, eluting with pentane:ethyl acetate, 100:0, to 95:5 to afford the title compound as a
pale yellow ofl in 24% yield, 350mg. )
"HNMR(400MHz, CDCls) 5: 4.47-(s, 2H), 4.51-4.60 (m, 2H), 5.26-5.35 (m, 1H), 5.37-5.47 (m,
1H), 5.99-6.11 (m, 1H), 6.82-6.90 (m, 5H), 6.92-7.01 (m, 2H), 7.21-7.30 (m, 1H),

Preparation 28
5-[(3R)-3-(3-Allyloxy-benzvioxy)-pvrrolidin-1-yll-5-methvi-2.2-diphenyl-hexanenitrile

The product of preparation 20 (179mg, 0.514mmol) in dimethylformamidq (3mi) was added
drop wise to an ice-cooled solution of sodium hydride (60% dispersion in mineral ail, 31mg,
0.770mmol) in dimethylformamide (1mi). After stirring for 1 hour the product of preparation 27
{176mg, 0.514mmot) in dimethyiformamide (1mi) was added and the mixture was allowed to

warm to room temperature for 18 hours. The reaction mixture was then re-cooled to 0% and
further sodium hydridé (60% dispersion in mineral oil, 31mg, 0.770mmol) added, with stirring
at room temperature for an additiona! 3 hours. The solution was quenched by dropwise
addition of water, concentrated in vacuo and partitioned between ethyl acetate (10ml) and
water (10ml). The organle layer was extracted and washed with water (10mi), then dried over
sodium sulphate and concentrated in vacuo, Purification by column chromatography on silica
gel, eluting with dichloromethane:methanol:0.88 ammonia, 97:3:0.3, afforded the title
compound as a pale yellow gum in 43% yield; 108mg.

'HNMR(400MHz, CD30D) &: 1.03(s, 3H), 1.05(s, 3H), 1.44-1.51(m, 2H), 1.78-1.85(m, 1H),
1.83-2.01(m, 1H), 2.50-2.55(m, 3H), 2.64-2.78(m, 3H), 4.03-4.08(m, 1H), 4.43(s, 2H), 4.50-
4.55(m, 2H), 5.20-5.24(m, 1H), 5.34-5.41(m, 1H), 5.98-6.09(m, 1H), 6.79-6.84(m, 1H), 6.87-
8.94(m, 2H), 7.18-7.21(t, 1H), 7.26-7.43(m, 10H); LRMS ESI m/z 495 [M+H]"

Preparation 29 ‘
5-Methvi-2,2-diphenvi-5-[(3R)-3-(3-propenyloxy-benzyloxy)-pyrrolidin-1-yil-hexanoicacid

‘amide

The titte compound was prepared from the product of preparation 28, using the same method
as that described for example 2, with the addition of further potassium hydroxide (2eq) after
20 hours and centinued heating for an additional 4hrs to afford product as a yellow gum in
88% yield.

'HNMR(400MHz, CD;0D) &: 0.99(s, 3H), 1.01(s, 3H), 1.23-1.28(m, 2H), 1.67-1.69(d, 3H),
1.74-1.82(m, 1H), 1.88-1.85(m, 1H), 2.40-2.44(m, 2H), 2.47-2.53{m, 1H), 2.55-2.74(m, 3H),"
3.99-4.04(m, 1H), 4.42(s, 2H), 4.85-4.87(m, 1H), 6.40-6.42(d, 1H), 6.88-6.90(d, 1H), 6.96-
6.99(m, 2H), 7.21-7.38(m, 11H); LRMS ESI m/z 513 [M+H]"

Preparation 30
3-Alivlexy-4-fluora-benzoic acid zllvl ester

G
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Allyl bromide (3.04ml, 35.2mmol) was added dropwise to a éuspension of 4-fluoro-3-

.hydroxybenzoic acid (2.5g, 16.0mmol) and potassium carbonate (4.43g, 32.03mmol) in

dimethyliormamide (50mf) at room temperature and the mixture was sfirred for 18hrs. The
solvent was removed /n vacuo and the residue partitioned between diethy! ether (30ml) and
water (30ml). The aqueous layer was separated and extracted with further diethyl ether (2 x
20ml). The combined organlc tayers' were washed with water (3 x 10ml), dried over sodium
sulfate and concentrated /n vacuo to afford the title compound as a colourless liguid in 100%
yield, 3.82g.

'HNMR(400MHz, CDCh) &: 4.65-4.66(d, 2H), 4.80-4.82(d, 2H), 5.28-5.48(m, 4H), 5.98-
6.12(m, 2H), 7.10-7.14(dd, 1H), 7.65—7.69(n’i. 2H); LRMS APCI m/z 237 [M+H]"

Preparation 31

(3-Allyloxy-4-fluoro-phenyl}-methanol

A solution of the product of preparation 30 (2.0g, 8.47mmol) in tetrahydrofuran (30rhi) was
added dropwise bver 20 minutes to a solution of lithium aluminium hydride in tetrahydrofuran
(1M, 16.9ml, 16.9mmel) at 0°C under a nitrogen atmosphere, and the solution allowed to
warm to room temperature over 5hrs. The mixture was cooled to 0°C and quenched by.
sequentfal dropwise addition of water (1ml), agueous sodium hydroxide solution (2M, 2ml)
and water {3ml), and the mixture stirred at room temperature for 18hrs. The mixture was
filtered through Celite® and the filter pad washed with ethyl acetate (3 x20m!); The filtrate was
separatéd and the organic layer washed with brine (10ml), dried over sodium sulfate and
concentrated /n vacuo to afford the title compound as a colourless liquid in 100% yield, 1.75g.

HNMR(400MHz, CDCl) 5: 4.61-4.63(m, 4H), 5.29-5.32(d, 1H), 5.41-5.45(d, 1H), 6.02-
6.11(m, 1H), 6.85-6.89(m. 1H), 7.00-7.07(m, 2H); LRMS APCI m/z 165 [M-OH]"

Preparation 32

2-Allyloxy-4-bromomethvi-1-fluorobenzene

Dibromotrlphenylphosphorane (2.3g, 5.43mmol) was added to a solution of the product from
preparation 31 (900mg, 4.94mmol} In acetonitrile (40ml) at rcom temperature and the solution
stirred for 18hrs. The sclvent was removed in vacuo and the residue purified by column
chromatagraphy an sifica gel, eluting with pentane:ethyl acetate (80:20) to afford the titfe
compound as a colourless liquid in 31% yield, 380mg.

"HNMR(400MHz, CDCls) 8: 4.44(s, 2H), 4.61-4.63(m, 2H), 5.30-5.34(m, 1H), 5.41-5.47(m,
1H), 6.02-8.11(m, 1H), 6.91-6.94(m, 1H), 6.99-7.05(m, 2H); LRMS APCI m/z 165 [M-Br]"

Preparation 33
5-I(3R)-3-(3-Allyloxv-4-firaro-benzyloxy)-pvrralidin-1-vll-5-methv!-2,2-diphenvlhexanenitrile
Sodium hydride (62mg, 1.55mmol) was added portionwise to an ice-cooled solution of the
product of preparation 20 (270mg, 0.775mmol} in-dimethylformamide taml) under a nitrogen
atmosphere. After stiming for 1.5hrs a solution of the product of preparation 32 (380mg,
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1.65mmol) in dimethylformamide (2ml) was added and the mixture was allowed to warm to
room temperature and stirred for 18 hours. The solvent was removed in vacuo and the
residue partitioned between ethyl acetate (10mi) and saturated sodium hydrogen carbonate
solution (5ml)..The aqueous layer was separated and extracted with further ethyl acetate
(10ml). The combined organic layers were washed with water (5ml), brine (m!), dried over
sodium sulphate and concentrated /n vacuo. The residue was purified by column
chromatography on silica gel, eluting with dichloromethane:methano!:0.88 ammonia (99:1:0.1
to 98:2:0.2 to 95:5:0.5) to afford the title compound as a yellow oit in 38% yield, 150mg.
'HNMR(400MHz, CD;0D) &: 1.03(s, 3H), 1.06(s, 3H), 1.44-1.63(m, 2H), 1.78-1.86(m, 1H),
1.93-2.02(m, 1H), 2.50-2.57(m, 3H), 2.67-2.78(m, 3Hi, 4.03-4.07(m, 1H), 4.41(s, 2H), 4.56-
4.58(m, 2H), §.22-5.26(m, 1H), 5.36-5.41(m, 1H), 5.99-6.08(m, 1H), 6.85-6.88(m, 1H), 6.98-
7.06(m, 2H), 7.28-7.43(m, 10H); LRMS ESI m/z 513 [M+H]"

Prenaration 34

5-{(3R)-3-(4-Fluoro-3-propenyloxy-benzyloxy)-pyrrolidin-1-yll-5-methyl-2,2-
diphenvthexanamide ‘

The title compound waé prepared from the product of preparation 33, using the same method
as that described for example 2 to afford a colourless oil in 100% yield.

"HNMR(400MHz, CD,0D) &: 1.02(s, 3H), 1.04(s, 3H), 1.23-1.32(m, 2H), 1.69-1.71(d, 3H),
1.77-1.86(m, 1H), 1;89~1.97(m. 1H), 2.40-2.82(m, 6H), 4.02-4.07(m, 1H), 4.39(s, 2H), 4.88-
4.95(m, 1H), 6.37-8.40(m, 1H), 6.85-6.99(m, 1H), 7.04-7.11(m, 2H), 7.22-7.38(m, 10H);
LRMS ESI m/z 531 [M+H]*

Preparation 35 )
3-Benzvloxv-5-hvdroxy-benzonitrle
Caeslum carbonate (2.41g, 7.4mmol) was added to a solutioh of 3,5-dihydroxy benzonitrile

(1.0g, 7.4mmol) in dimethylformamide (5ml) at room temperature and the mixture stirred for
10 minutes. Benzyl bromide (0.880ml, 7.4mmcl) was added dropwise and the mixture heated
at 80°C for 30 minutes. The solvent was removed in vacuo, the residue treated with water
(10ml), acidified with aqueous hydrochloric acid (2M) and extracted with éthyi acetate (3 x
25ml). The combined organic layers were washed with water (2 x 10ml), brine (10ml), dried
over sodium sulphate and concentrated in vacuo, The residue was purified by column
chromatography, eluting with ethyl acetate/pentane (20:80 to 50:50) to afford the title
compound as a white solid in 26% yield, 445mg.

'HNMR(400MHz, CD;0D) &: 5.07(s, 2H), 6.67-6.70(m, 2H), 6.80(d, 1H), 7.26-7.43(m, 5H);
LRMS ESI mfz 224 [MT !

Preparation 36 .
5-[(38)-3-(3-Benzyloxy-5-cvano-phenoxy)-pyrrolidin-1-yl]-5-methyl-2.2-diphenvihexanamide

gé
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Dilsopropyl azodicarboxylate (215pL, 1.09mmol) was added dropwise to an ice-cooled
solution of tipheny! phosphine (286mg, 1.09mmol), the product from preparation 35 (369mg,
1.84mmol) and the product from preparation 17 (200mg, 0.546mmol) in tetrahydrofuran
(10mL), and the mixture was stired at room temperature for 18 hours. The mixture was
concentrated /n vacuo and purified using an Isolute® SCX-2 cartridge, éluting with methanal,
then with 1M ammonla in methanol. Baslc fractions were concentrated in vacuo and further
purified by column chromatography on silica gel, eluting with dichloromethane:methanol;
0.88ammonla (98:2:0.2 to 97:3:0.3) to afford the title compound as an orange foam in 25%
yield, 80mg.

‘HNMR(400MHz, CD;0D) &: 0.98(s, 3H), 1.02(s, 3H), 1.20-1.28(m, 3H), 1.81-1.87(m, 1H),
2.07-2.16(m, 1H), 2.34-2.83(m, 5H), 4.74-4.79(m, 1H), 5.10(s, 2H}, 6.72-6.74(m, 2H), 6.93(s, .
1H), 7.20-7.43(m, 15H); LRMS ESI m/z 574 [M+H]* :

Preparation 37

5-{(38)-3-1(7-{Ttert-Butyl{dimethvhsilyljoxy}-2-naphthylloxylpvrrolidin-1-vi}-5-niethyl-2, 2-
diphenvihexanamide _

A solution of 1,1-Azobis{N,N'-dimethylformamide) (109mg, 0.630mmol) in. tetrahydrofuran
(2ml) was added dropwise to an Ice-cooled solution of triphenyl phosphine (165mg,
0.630mmol), 7-{[dimethyl(1,1-dimethylethyl)silylJoxylnaphthalen-2-ol [(115mg, 0.420mmoi),
Joumal of Medicinal Chemistry, 1993, Val. 36, No. 22, p3316] and the product from
hreparation» 17 (171mg, 0.467m'mo|) in tetrahydrofuran (3mL), and the mixture was stirred at

room temperafure for 72 hours, then 60°C for 18hrs. The mixture was concentrated in vacuo
and the residue purified using an Isoluteg® SCX-2 cartridge, eluting with methanol, then with
0.5M ammonia In methanol. Basic fractions were concentrated in vacuo and further purified
using a RediSep” silica gel cartridge, eluting with dichloromethane:methanol:0.88 ammonia
{100:0:0 to 92:8:0.8) to afford the title compound as a colourless gum in 34% yie!d, 90mg.

'HNMR(400MHz, CD40D) &: 0.25(s, 6H), 0.95-1.10(m, 15H), 1.19-1.33(m, 2H), 1.95(m, 1H),

- 2.48(m, 1H), 2.34-2.52(m, 2H), 2.56-2.75(m, 2H), 2.76-2.85(m, 1H), 2.87-2.94(m, 1H),

4.90(m, 1H), 6.83-6.96(m, 3H), 7.12(m, 1H), 7.13-7.36(m, 10H), 7.58-7.66(m, 2H); LRMS
APCI miz 623 [M+HJ* :

Preparation 38

- 3-Methoxv-4-chloro-benzoic acid allyl ester

Potassium carbohate (4.44g, 32.156mmol) and allyl bromide (é.78ml, 32.156mmol) were
added to a stirred solution of 4-chloro-3-methoxybenzoic acid (3g, 16.078mmol) in N,N-
dimethylformamide (30mi) and allowed to stir at room temperature for 18 hours. The reaction
mixture was partitioned between diethyl ether (200ml) and water (150ml), the organic phase
extracted and further washed with water (1 50mlj. dried over sodium sulfate and concentrated
in vacuo to afford the fitle compound as an orange oil in 98% yield, 3.57g. '
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'HNMR(400MHz, CD,0D) 5: 3.92(s, 3H), 4.79-4.82(d,2H), 5.26-5,28(d, 1H), 5.37-5.42(d, 1H),
6.00-6.10(m, 1H), 7.44-7.46(d, 1H), 7.56-7.59(dd, 1H), 7.62-7.63(d, 1H); LRMS ESI m/z 227
IM+HT

Preparation 39

3-Hvdroxy-4-chloro-benzoic acid

Boron tribromide (1M in dichloromethane, 31mL, 31.504mmol) was added to an ice-covled
solution of the product of preparation 38 (3.569, 15.752mmol) in dichloromethane (30mL) and
the mixture was stirred at 0°C to room temperature for 18 hours. The reaction was quenched
with 0.88 ammonia solution and stired at room temperature for 90 minutes. The reaction
mixture was acidified to pH 1 by dropwise addltlon of 2N hydrochioric acid (aqg) and extracted
with diethy! ether (2x50mL). The combined organic layers were dried over scdium sulfate and
concentrated /n vacuo to afford the title compound as a pale yellow solid in 90% yleld, 2.45g.
'HNMR(400MHz, CD,0D) 5: 7.36-7.38(d, 1H), 7.44-7. 47(dd 1H), 7.54-7.55(d, 1H); LRMS
APCl m/z 171 [M-H]

Preparation 40

. 3-Allvioxv-4-chloro-benzolc acld aliyl ester

Potassium carbonate (4.9g, 35.057mmol) and allyl bromide (3.07ml, 35.507mmol) were
added to a stirred solutign of the product of preparation 39 (2.45g, 14.203mmol) in N,N-
dimethylformamide (30mi) and allowed to stir at room temperature for 18 hours. The reaction
mixture was partitioned between diethyl ether (70m?) and water {70mi), the organic phase was
then extracted and further washed with water (50ml), dried over sodium sulfate and
concentrated /n vacuo. The residue was purified by column chromatography on silica gel,
eluﬂng' with pentane:ethyl acetate, 100:0 to 80:10, to afford the title compound as a pale
orange oil in 74% yield, 2.65g.

'HNMR(400MHz, CD;0D) &: 4.66-4.68(d, 2H), 4.79-4.81(d, 2H), 5.25-5.31(t,2H), 5.38-5, 49(q, '
2H), 6.00-6.12(m, 2H), 7.45-7.47(d, 1H), 7.56-7.59(dd, 1H), 7.62(d, 1H)

Preparation 41

(3-Allviaxy-4-chloro-phenyl)-methanol

A solution of the product of preparation 40 (2.6g, 10.30mmol) in tetrahydrofuran {40m!) was
added dropwise to a stirred solution of lithium aluminium hydride (1M in tetrahydrofuran,
21ml, 20.60mmel) over 30 minutes at room temperature and allowed to stir for 18 hours. The

reaction mixture was quenched by dropwise addition of water (1ml), 2M sodium hydroxide
(2ml) and water (3ml) and allowed to stir for 3 hours. The mixture was then filtered, washing
with diethyl ether (2x20ml) and water (10ml). The organic phase was extracted, dried over
sodium sulfate and concentrated in vacuo to afford the title compound as a colourless oil in
69% yleld, 1.4qg.
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'HNMR(400MHz, CD;OD) &: 4.50(s, 2H), 4.60-4.62(d, 2H), 5.24-5.28(d, 1H), 5.42-5.48(d,
1H), 8.03-6.12(m, 1H), 6.87-6.90(d, 1H), 7.05(s, 1H), 7.29-7.31(d, 1H); LRMS ESI m/z 198
fM+HT '

Preparation 42
2-Allvloxy-4-bromomethvl-1-chlorohenzene

Dibromotriphenylphbsphorane (3.27g, 7.758mmol} was added to a stirred solution of the
product of preparation 41 (1.4g, 7.053mmol) in acetonitrile (50ml) and allowed to stir at room
temperature for 18 hours. Further dibromotriphenylphosphorane (3.27g, 7.758mmol) was
added and the reaction mixture stirred at room temperature for a further 6 hours. The solution

was then concentrated In vacuo and recrystallised from hot ethyl acetate (25ml) and diethyi
ether (25mi), The solid was filtered from sotution an'd the fillrate concentrated in vacuo. The
residug was purified by column chromatography on silica gel, eluting with pentane:ethyl
acetate, 100:0 to 80:20, to afford the title compound as a colourless oil in 48% yield, 890mg.
'HNMR(400MHz, CD,0D) &: ;1.52(3, 2H), 4.61-4.63(d, 2H), 5.25-6.29(d, 1H), 5.42-5.48(d,
1H), 6.02-6.11(m, 1H), 6.95-6.98(d, 1H), 7.10(d, 1H), 7.30-7.32(d, 1H)

Preparation 43
5-[(3R)-3-(3-Allyloxy—4-chloro-benzyloxv)-pyrrolldin-1-yll-5-methyl-2,2-diphenylhexanenitrile .

A solution of the preduct of preparation 20 (180mg, 0.515mmol) in N,N-dimethylformamide
(3m!) was added to an ice-cooled solution of sodium hydride (60% dispersion in mineral oi,
41mg, 1.032mmol) in N,N-dimethylformamide (2mL) and the mixture was stirred at 0°C for 30
minutes, The product of preparation 42 (270mg, 1.032mmol) was added and the mixture was
stirred for 18 hours at 0°C to room temperature. The reaction was Ice-cooled, further sodium
hydride (41mg, 1.032mmol) was added and the mixture was stimed for a further 3 hours at
room temperature. The reaction mixture was then quenched with water (3mL), concentrated
in vacuo and the aqueous residue was pari'xtiond between ethyl acetate (30mL) and water -
(20mL). The organic layer was separated and washed with water (2x20mL), then
concentrated /n vacuo. The residue was purified by column chromatography on silica gel,
eluting with dichloromethane:methancl:0.88 ammonia, 95:5:0.5, to afford the title compound
as a brown gum in 62% yleld, 170mg.

'HNMR(400MHz, CDsOD) &: 1.02(s, 3H), 1.05(s, 3H), 1.43-1.52(m, 2H), 1.78-1.86(m, 1H),
1.93-2.02(m, 1H), 2.49-2.56(m, 3H), 2.65-2.79(m, 3H), 4.03-4.08(m, 1H), 4.43(s, 2H), 4.56-
4.58(d, 2H), 5.22-5.26(d, 1H), 5.39-5.45(d, 1H), 5.99-6.08(m, 1H), 6.85-6.88(dd, 1H), 7.01-
7.02(d, 1H), 7.26-7.42(m, 11H); LRMS APCI m/z 529 [M+H]"

Preparation 44 .
5-[{3R)})-3-(4-Chloro-3-propenyloxv-benzyloxy)-pyrrofidin-1-vil-6-methyi-2 .2-
diphenylhexanamide

&1
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Potassium hydroxide (340mg, 6.055mmol) was added to a solution of the product of
preparation 43 (160mg, 0.303mmal) in 3-methyl-3-pentanol (7mL) and the mixture was
heated under reflux for 24 hours. The reaction mixture was then cooled to room temperature,
concentrated in vacuo and the residue was partitioned between ethyl acetate (25mL) and
water (25mL). The aqueous layer was separated, extracted with further ethyl acetate {(25mL)
and the combined organic layers were drled over sodium suifate and concentrated in vacuo to
afford the title compound as a yellow gum in §7% yleld, 161ma.

'HNMR(400MHz, CD,0D) 8: 0.97(s, 3H), 0.99(s, 3H), 1.21-1.27(m, 2H),1.70-1.72(d, 3H),
1.74-1.80(m, 1H), 1.87-1.93(m, 1H), 2.39-2.44(m, 2H), 2.45-2.50(m, 1H), 2.53-2.57(dd, 1H),
2.59-2.65(q, 1H), 2.68-2.72(m, 1H), 3.98-4.02(m, 1H), 4.39(s, 2H), 4.93-5.00(m, 1H), 6.38-
6.40(m, 1H), 6.94-6.97(dd, 1H), 7.04(d, 1H), 7.20-7.39(m, 11H); LRMS APCI m/z 547 [M+H]'

reparation 45
5-J(3R)-3-(3-benzyloxv-4-cvano-phenoxvipyrrolidin-1-vil-5-methvl-2.2-diphenvihexanamide

“Sodium hydride (60% dispersion in mineral oil, 26mg, 0.656mmol) was added to an ice-

cooled solution of the product of preparation 17 (200mg, 0.546mmol) in N,N-
dimetl‘-lylfqnnamlde {5mL) and the mixture was stirred for 60 minutes. 2-Benzyloxy-4-flucro-
benzonitrile (136mg, 0.601mmol) was added and the mixture was stirred for 18 hours at room
temperature. The reaction mixture was quenched with water (3mL), concentrated /n vacuo
and the aqueous residue was partitioned between ethyl acetate (20mL) and water (15mL).
The aqueous layer was separated and extracted with further ethyl acetate (2x10mL). The
combined organic layers were concentrated in vacuo and the residue was purified by column
chrofnatography.on silica gel, eluting with dichloromethane:methanal:0.88ammania, 95:5:0.5,
to afford the title compound as a white foam in 33% yield, 105mg.

'HNMR(400MHz, CD50D) 5: 0.95(s, 3H), 1.02(s, 3H), 1.19-1.25(m, 2H), 1.79-1.88(m, 1H),
2.07-2.16(m, 1H), 2.33-2.48(m, 2H), 2.51-2.58(m, 2H), 2.67-2.74(m, 1H), 2.79-2.83(m, 1H),
4.80-4.84(m, 1H), 5.20(s, 2H), 6.48-6.52{dd, tH), 8.57-6.58(d, 1H), 7.20-7.38(m, 13H), 7.44~-

-7.46(m, 2H), 7.48-7.50(d, 1H); LRMS APCI m/z 574 [M+H]*

Preparation 46

{3-Allvlioxy-2-chlore-phenyl}-methano|

Sodium borohydride (185mg, 4.883mmol) was added to a solution of the product of
preparation 99 (800mg, 4.07mmol) in ethanal (30mf) and the mixture stirred -at room
temperature for 18 hours. The mixture was quenched by addition of water (30ml) followed by
dropwise addition of glaclal acetic acid until effervescence ceased. The mixture was then
extracted with diethyl ether (2 x 50ml)} and the combined organic layers were washed with
saturated aqueous sodium hydrogen carbonate solution (40ml), dried over sodium sulfate and
concentrated in vacuo to afford the title compound as a colourless gum in 100% yield, 805mg.
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'HNMR(400MHz, CD,0D) &: 4.80-4.62(m, 2H), 4.66-4.69(d, 2H), 5.24-5.28(d, 1H), 5.43-
5.47(d, 1H), 6.01-6.12(m, 1H), 6.82-6.84(d, 1H), 7.09-7.12(m, 1H), 7,22-7.26(m, 1H); LRMS
ESI m/z 198 [M+H)'

Preparation 47

3-Allvloxv-2-chloro-benzy! bromide

leromotriphenylphOSphorane (1.87g, 4.431mmol) was added to a so.'ution of the product of
preparatlon 46 (800mg, 4.028mmol) In acetonitrile (30ml) and the mlxture allowed to stir at
room temperature for 18 hours. Additional dibromotriphenylphosphorane (1.87g, 4.431mmol)
was added and the mixture stirred at room temperature for a further 8 hours. The solution was
concentrated in vacto and the residue recryétallised from hot ethyl acetate (15ml) and diethyi
ether (15ml). The solid was filtered from solution and the filtrate concentrated In vacuo. The
residue was puriﬁed by column chromatography on silica gel, eluting with pentane:ethyl
acetate, 100:0 to 80:10, to afford the title compound as a colourless oil in 27% yield, 285mg.
'HNMR(400MHz, CD40OD) &: 4.61-4.63(m, 2H), 4.65(s, éH), 5.26-5.29(d, 1H), 5.43-5.49(d,
1H), 6.00-6.11(m, 1H), 7.01-7.03(d, 1H), 7.08-7.10(d, 1H), 7.20-7.24(t, 1H); LRMS APC] m/z
262 [M+H]' ' '

Preparation 48 .
5-[(3R)- 3—(3-A|IvIoxv—z-chroro-benzvloxv)-ovrroﬂdin- 1-vll-5-methvl-2.2-diphenvihexanenitrile
The titte compound was prepared from the product of preparation 47 and the product of

preparatlon 20, using the same method as that described for preparation 43, to afford a brown
gum in 46% yield.

'HNMR(400MHz, CD,0D) &: 1.03(s, 3H), 1.05(s, 3H), 1 45-1 51(m, 2H), 1.81-1.90(m, 1H),
1.95-2.04(m, 1H),.2.50-2.58(m, 3H), 2.65-2.79(m, 3H), 4.07-4.12(m, 1H), 4.45-4.54(m, 2H),
4.59-461(m, 2H), 5.24-5.27(d, 1H), 5.41-5.47(d, 1H), 6.02-6.11(m, 1H), 6.96-6.98(d, 1H),
7.08-7.08(d, 1H), 7.17-7.42(m, 11H); LRMS APCI m/z 529 [M+H]*

Preparation 49

5-[(3R)-3-(2-Chloro-3-propenyloxy-benzyloxy)-bviralidin-1-yl-5 mgmy -2,2-
diphenylhexanamide
The title compound was prepared from the product of preparation 48, using the same methed
as that described for preparation 44, to afford a yellow gum in 100% yleld.
'HNMR(400MHz, CD;0D) &: 0.98(s, 3H), 1.01(s, 3H), 1.23-1.27(m, 2H), 1.71-1.73(d, 3H),
1.78-1.85(m, 1H), 1.90-1.87(m, 1H), 2.40-2.44(m, 2H), 2.46-2.58(m, 2H), 2.61-2.67(q, 1H),
2.71-2,75(m, 1H), 4.03-4.09(m, 1H), 4.52-4.53(d, 2H), 4.93-6.00(m, 1H}, 6.40-6.42(m, 1H),
7.00-7.02(d, 1H), 7.11-7.40(m, 12H); LRMS APC] m/z 547 [M+H]*

Preparation §0
5-Oxo-5-{4-phenoxvpiperidin-1-v)-2.2-dipheny!pentanenitrile

I
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1-Hydroxybenzotriazale hydrate (5.67g, 42mmol) and-triethylamine (14.88mL, 107mmol) were
added to 4—cyano-4,4-dlphenylbutaﬁo!c acid (WO097/24325) (10.39g, 39mmol) and 4-
phenexy-piperidine hydrochioride (6.32g, 36mmol) in N,N-dimethylformamide (166mL). The
mixture was stimed for 10 minutes. 1-(3-Dimethylaminapropyl)-3-ethylcarbodiimide
hydrochloride (8.20g, 42mmol) was then added and the mixture was stired at room
temperature for 18 hours. Thé reaction mixture was then concentrated in vacuo and the
residue was partitioned between ethyl acetate (100mL) and water (100mL). The organic layer
was separated, washed with water (100mL) and _brine {(30mL), dried over magnesium sulfate
and concentrated In vacuo. The residue was triturated with diethyl ether, filtered off, washed
through with diethyl ether and purified by column’ chromatography on silica gel, eluting with
pentane:ethyl acetate, 75:25 to 50:50, to afford the fitle compound as a white solid (14.4g) in
a 95% yield.

'HNMR(400MHz, CDCl) &: 1.74-1.90(m, 4H), 2.45-2.49(m; 2H), 2.79-2.83(m, 2H), 3.27-
3.33(m, 1H), 3.54-3.61(m, 1H), 3.62-3.74(m, 2H), 4.49-4.53(m, 1H), 6.87-6.91(m, 2H), 6.93-
8.98(m, 1H), 7.26-7.43(m, 12H); LRMS APCI m/z 426 [M+H]"

Preparation 51

tert-Butyl 4-[(3-bromobenzyloxvipiperidine-1-carboxylate .

Sodlum hydride (60% dispersioh in mineral oil, 3.31g, 83mmol) was added to an ice-cooled
solution of 1-tert-butoxycarbonyl-4-hydroxy-pipetidine (16.649, 83mmol) In tetrahydrofuran
(200mL) and the mixture was stirred at 0°C for 30 minutes. 3-Bromobenzyl bromide (20.66g,
83mmoi) was added and the mixture was stirred at room temperature for 18 hours. The
reaction was. then qdenched with water (50mL) and concentrated in vacuo. The aqueous
residue was extracted with ethyl acetate (2x100mL) and the combined organic phases were
washed with brine (100mL), dried over magnesium sulfate and concentrated in vacuo.
Purification of the resldue by column chromategraphy on silica gel, eluting with pentane:ethyl
acetate, 90:10 to 80:20, to afford the title compound as a colouriess oil in 61% yield, 18.64g.
1HN'MR(400MHz, CDClg) 8: 1.45(s, 9H), 1.54-1.62(m, 2H), 1.81-1.88(m, 2H), 3.08-3.14(m,
2H), 3.52-3.58(m, 1H), 3.73-3.79(m, 2H), 4.51(s, 2H), 7.18-7.26(m, 2H), 7.38-7.41(m, 1H),
7.49(m, 1H); LRMS APCI m/z 372 [M+H]*

Preparation 52

4-[{(3-Bromobenzyhoxylpiperidine

Hydrochloric acid (4M in dioxan, 340mL) was added to a solution of the product of preparation
51 {18.64g, 50mmol) in dioxan (50mL) and the mixture was stirred at room temperature for
2.5 hours. The reaction mixture was concentrated in vacuo and the residue was dissolved in
2M aqueous hydrochloric acid (200ml) and washed with diethyl ether (2x100mL). The
aqueous fayer was adjusted to pH10 with 2M agueous sodium hydroxide solution, extracted
with diethyl ether (3x200mL). The combined arganic phases were dried over sodium sulfate

L
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-and concentrated in vacua to afford the title compound as a colourless oil in 98% yield,

13.39g.
'HNMR(400MHz, CDCls) 8: 1.45-1.55(m, 2H), 1.92-1.97(m, 2H), 2.58-2.84(m, 2H), 3.07-
3.13(m, 2H), 3.42-3.49(m, 1H), 4.51(s, 2H), 7.17-7.27(m, 2H), 7.37-7.40(m, tH), 7.60(m, 1H);

' LRMS APCI m/z 270 [M+H]*-

Preparation 53

5-14-[(3-Bromobenzyloxylpiperdin-1-yl}-5-0xo-2, 2-dinhenvipentanenitrile

The title compound was prepared from 4-cyano-4,4-diphenyibutancic acid (WO8724325) and
the product of preparation 52 using the same method as that described for preparation 50, in
95% yileld. " '

'HNMR(400MHz, CDCly) &: 1.63(m, 2H), 1.82(m, 2H), 2.46(m, 2H), 2.80(m, 2H), 3.17(m, 1H),
3.35(m, 1H), 3.61-3.64(m, 2H), 3.88(m, 1H), 4.44-4.53(m, 2H), 7.17-7.42(m, 14H), LRMS
APCl m/z 519 [M+H]

Preparation 54

5-{4-Hydroxy-piperidin-1-y))-5-methyl-2,2-diphenvi-hexanoic acld amide _

A 1M HCI aqtieous solution (9.43mL., 9.43mmol) was added tc a stirmed solution of example
91 in ethanol (250mL). 20% Palladium (I!) hydroxide on carbon (1g) was added and the
resufting mixture. stirred under an atmosphere of hydrogen gas (50psi) at 50°C for 18 hours.
The reaction mixture was fitered through arbocel and then concentrated /n vacuo, The
residue was dissolved in water (100mL), the solution adjusted to pH 12 with 2M aqueous
sadium hydrox(de solution and extracted with ethyl acetate (3x100mL). The combined organic
layers were dried over magnesium sulfate and concentrated in vacuo to yleld a white foam in
95% yield, 3.39g. .

'HNMR(400MHz, CD,0D) &: 0.97(s, 6H), 1.23-1.27(m, 2H), 1.39-1.48(m, 2H), 1.74-1.78(m,
2H), 2.08-2.11{m, 2H), 2.40-2.44(m, 2H), 2.65-2.68(m, 2H), 3.47(m, 1H), 7.23-7.39(m, 10H),
LRMS ESI m/z 381 [M+H]"

Preparation 55

5-Amino-5-methyl-2 2-diphenvlhexanenitrile

Potassium tert-butoxide’ (203mg, 1.81mmol} and tert-buty! 4,4-dimethyi-1,2,3-oxathlazinane-
3-carboxylate 2,2-dioxide [(400mg, 1.51mmol), WO2003037327, pB3] were added to a
solution of diphenylacetonitrile (349mg, 1.81mmol) in N,N-dimethylformamide (5mL) and the
mixture was sfirred for 18 hours at room temperature., The reaction mixture was then

concentrated in vacuo and the residue was treated with hydrochiforic acid (4M in dioxane,
10mL) and heated at 40°C for 2.5 hours. The-reaction mixture was concentrated in vacuo and
the residue was basified with saturated sodium hydrogen carbonate sotution and extracted
with ethyl acetate (2x30mL). The combined organic solution was dried. over magnesium
sulfate, concentrated in-vacuo and the residue was purified by colurrin chromatography on
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silica gel, eluting with dichloromethane:methanct:0.88 ammonia, 90:10:1, to afford the title
compound as a colourless oil in 77% yield, 324mg.
'HNMR(400MHz, CDCls) 5: 1.47(m, 6H), 1.48-1.57(m, 2H), 2.20-2.40(brs, 2H), 2.42-2.53(m,

2H), 7.22-7.43(m, 10H); LRMS APC) miz 279 [M+H]"

A mixture of (+/-)-epichlorohydrin (1.47mL, 18.76mmol) and the product of preparation 55
{4.749, 17mmol) in methanol (50mL) was heated at 60°C for 48 hours. The reaction mixture
was then concentrated in vacuo and the residue was partitioned between ethyl acetate
(60mL} and sodium hydrogen carbonate solution (30mL). The aqueous layer was separated
and extracted with ethyl acetate (2x50mL). The combined organic salution was dried over
magnesium sulfate, concentrated In vacuc and the residue was purified by column
chromatégraphy on silica gel, eluting with dichloromethane:methano!:0.88 ammonia, 100:0:0
to 95:5:0.5, to afford the title compound as a pale yellow oil in 50% yield, 2.869.
'HNMR(400MHz, CDCly) &: 0.93(s, 6H), 1.29-1.39(m, 2H), 2.38-2.50(m, 2H), 2.80-3.00(m,
2H), 3.29-3.39(m, 2H), 4.29-4,39(m, 1H), 7.24-7.45(m, 10H); LRMS APC! m/z 335 [M+H]"

Preparation 57

1-{4-Cvano-1.1-dimethyl-4.4-diphenvibutyhazetidin-3-vl methanesulfonate

Methane sulfony) chloride (3.3mL, 43rhmol) was added to a solution of the product of
preparation 56 {(4.82g, 14.4mmol} in pyridine (50mL) cocled ta —15°C: The mixture was stirred
for 2 hours, allowing the temperature to warm to 0°C, then concentrated In vacuo. The residue

was partitioned between ethyl acetate (100mL) and sodium hydrogen carbohate solution
{100mL) and the organic layer was separated, dried over magnesium sulfate and
concentréted In vacuo. Purification of the residue by column chromatography on silica gel,
eluting with pentane:ethylacetate/methanol/0.88 ammonia (20/10/1) 2:1, afforded the title
compoeund as a yellow oll in 81% yield, 4.80g.

'HNMR(400MHz, CDCL) &: 0.95(s, 6H), 1.30-1.41(m, 2H), 2.42-2.55(m, 2H), 2.98(s, 3H),

3.25-3.37(m, 2H), 3.44-3.56(m, 2H), 5.00-5.06(m, 1H), 7.23-7.44(m, 10H); LRMS APCI m/z
413 [M+H]' '

Preparation 58

Azetidin-3-yl methanesulfonate hvdrochloride .

A mixture of 1-(diphenylmethyl)azetidin-3-yl methanesulfonate (W09725322, p64), (20g,
63mmol) and chloroethylchlaroformate (10mb, 95mmol) in dichloromethane (100mL) was

heated under reflux for 2.5 hours. The reaction mixture was then concentrated in vacuo and
the residue was re-dissolved in methanol (100mL) and heated under reflux fm'r a further 2.5
hours. The mixture was then cooled to raom temperature and concentrated in vacuo to afford
the title compound as a white solid in quantitative yield, 9.6g. '

"
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THNMR(400MHz, DMSO-dg) B: 3.28(s, 3H), 4.004.15(m, 2H), 4.31(m, 2H), 5.28-5.38(m, 1H);
LRMS APCI m/z 152 [M+H]"

Preparation 58 _

4-Cyano-4 4-diphenylbutanov] chloride

N,N-Dimethylformamide (1 drop) was added to a suspension of 4-cyano-4,4-diphenylbutanoic
acid [(7.8g, 29mmol), W0O87/24325] and oxalyl chloride {5.2mL, 60mmol) in dichioromethane
(40mL) and the mixture was stirred at room temperature for 2 hours. The reaction mixture
was then concentrated in vacuo and the residue was azeotroped with toluene (3x50mL) to
afford the crude titte compound. The material was used in preparation 60 without further

purification.

Preparation 60 :

1-(4-Cvano-4.4-diphenylbutanoyliazetidin-3-yl methanesulfonate

Triethylamine (12.3mL, 87mmol) and a solution of the product of preparation 59 (8.23g, .
29mmol) in dichloromethane were added dropwise to a solution of preparation 58 (5.53g,
29mmol) in dichloromethane (60mL), cooled to -78°C, and the mixture was stirred at this '

‘temperature for 1 hour. The reaction mixture was quenched with 2N hydrochloric acid (50mL)

and the organic layer was separated, dried over magnesium sulfate and concentrated in
vacuo , Purification of the residue by column chromatography on silica gel, eluting with ethyl
acetate:pentane, 50:50 to 100:0, afforded. the title compound as a yellow oil in 97% yield,
11.4g.

THNMR(400MHz, CDClg) 8: 2.17-2.29(m, 2H), 2.74-2.80(m, 2H), 3.05(s, 3H), 4.03-4.20(m,
2H), 4.26-4.38(m, 2H), 5.18-5.22(m, 1H), 7.24-7.45(m, 10H), LRMS APCI m/z 399 [M+H]" -

Preparation 81
5-{3-12-(Benzyloxy)phenoxylazetidin-1-vil-5-oxo-2.2-diphenylpentanenitrile _
The titie compound was prepared from the product of preparation 60 and 2-

(benzyloxy)phenol, using the same method as that described for example 98, as a yellow alil
in 77% yield. .

THNMR(400MHz, CDCly) &: 2.18-2.24(m, 2H), 2.75-2.80(m, 2H), 4.02-4.10(m, 2H), 4.23-
4.33(m, 2H), 4.82-4.91(m, 1H), 5.08(s, 2H), 6.62-8.65(m, 1H), 6.84-68.99(m, 3H), 7.24-7.43(m,
15H); LRMS APCI m/z 6§03 [M+H]"

Preparation 62

5-{3-[2-(Benzyloxviphenoxviazetidin-1-yl}-5-methvi-2.2-diphenylhexanenitrile

A solution of the product of preparation 61 (700mg, 1.39mmol) in tetrahydrofuran (10mL) was
cooled to —35°C. Zirconium chloride (650g, 2.78mmel) was added and the reaction mixture
was stirred at ~35°C for 1 hour. Methyl magnesium chloride (3M In tetrahydrofuran, 4.2mL,
12.6mmol) was then added dropwise and the mixture was stitred for 3 hours, with the

PCT/IB2006/002727
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temperature maintained below —20°C, The reaction was quenched with 1N sodium hydroxide
solution (10mL) and' the mixture was filtered through Arbocel®, washing through with ethyl
acetate, The organic layer of the filrate was separated, washed with brine {20mL), dried over
magnesium sulfate and concentrated in vacuo. Purification of the residue by column
chromatography on sitica ge!, eluting with pentane:ethyl acetate, 85:15 to 50:50 afforded the
title compound as a yellow cll in 10% yleld, 69mg. '

THNMR(400MHz, CDCls) : 0.98(s, 6H), 1.36-1.42(m, 2H), 2.45-2.58(m, 2H), 3.20-3.32(m,
2H), 3.40-3.55(m, 2H), 4.68-4.78(m, 1H), 5.13(s, 2H), 6.64-6.72(d, 1H), 6.85-6.99(m, 3H),
7.24-7.48(m, 15H); LRMS ESI m/z 517 [M+H]"

Preparation 63

6~{3-[2-(Benzyloxvohenoxylazefidin-1-vil-5-methvl-2.2-diphenvihexanamide

The title compound was prepared from the product of preparation 62, using the same method |
as that described for ‘exam'ple 100, as a colouriess gum in 55% yield.

'HNMR(400MHz, CDCls) &: 0.90(s, 6H), 1.15-1.22(m, 2H), 2.42-2.52(m, 2H), 3.18-3.32(m,
2H), 3.40-3.58(m, 2H), 4.65-4.78(m, 1H), 5.13(s, 2H), 5.40-5.60 (m, 2H), 6.62-6.70(m, 1H),
6.82-6.97(m, 3H), 7.23-7.44(m, 15H); LRMS APCI| m/z 535 [M+H]"

Preparation 64

3-Phenoxyazetidine hvdrochloride . .

10% Pd/C (2.5g) was added to a solution of 1-(dIphenylmethyl)-3-phénoxy-azetidine (27.79,
88mmol) in ethanol (100mL) and acefic acid (100mL) and the mixture was sfirred at room
temperature, under 50psi of hydrogen, for 24 hours. The reaction mixture was then filtered
through Arbacel® and the filtrate was concentrated in vacuo. The residue was dissolved in
diethyl ether (200mL), cooled to 0°C and treated with hydrochloric acid (1M in diethyl ether,
120mL). The solvent was then evaporated under reduced pressure and the residue was
azeotroped with toluene and triturated with ethyl acetate to afford the title compound as a
white solid in 86% yleld, 13.99g.

LRMS APCI m/z 160 [M+H]"

Preparation 65
5-Oxo-5-(3-phenoxvazetidin-1-y1)-2 2-diphenvipentanenitrile

A mixture of the product of preparation 64 (1.13g, 7.6mmol), 4-cyano-4,4-diphenylbutanoic
acid (249, 92.12mmol), WO097/24325], 1-(3-dimethylamlnopropyl)-3-ethylcarbodiimid‘e
hydrochloride (1.76g, 9.12mmol), 1-hydroxybenzotriazole hydrate (1.30g, 9.12mmol} and
N,N-diisopropylethylamine (5.3mL, 19mmol) in dichloromethane (50mL) was stirred at room
temperature for 18 hours. The reaction mixture was then diluted with ethyl acetate (50mL),
washed with 2M hydrochloric acid (30mL), and sodium hydrogen carbonate solution (30mL),
dried over magnesium sulfate and concentrated in vacuo. Purification of the residue by
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column _chromatography on silica gel, eluting with pentane:ethyl acetate, 100:0 to 0:100, then
afforded the title compound as a colounless qil in 75% yield, 2.28g. .
'HNMR(400MHz, CDCl3) 5: 2.20-2.25(m, 2H), 2.75-2.82(m, 2H), 3.97-4.08(m, 2H), 4.28-
4.40(m, 2H), 4.85-4.90(m, 1H), 6.65-6.74(m, 2H), 6.98-7.04(m, 1H), 7.24-7.43(m, 12H);
LRMS APC! m/z 397 [M+H]*

Preparation 66
tert-Butvi4-(iodomethvilphenoxyldimethylsilane .
Tripheriyl phosphine (1.32g, 5.03mmo!), imidazole {370mg, 5.47mmol) and iodine (1.16g,
4.61mmol) were added to an ice-cooled solution of 4~(tert-butyldimethylsilyloxy)benzyl alcohol
[(19, 4.19mmol), Tet. Lett. (2004), 45, 9617] in tetrahydrofuran (60mL) and the mixture was
stirred at 0°C for 10 minutes and room temperature for 30 minutes. The reaction mixture was
then concentrated in vacuo and the residue was partitioned between ethyl acetate and water.
The organic layer was separated, dried over magnesium suifate and concentrated in vacuo,
Purification of the residue by column chromatography on silica gel, eluting with péntane.
afforded the titte compound in 41% yleld, 600mg.

'HNMR(400MHz, CDCly) 5: 0.00 (s, 6H), 0.78 (s, 9H), 4.26 (s, 2H). 6.72-6.98 (m, 2H), 7.22-
7.28 (m, 2H) | ‘

Preparation 67

5-Allvloxy-2 .4-dichiore-phenol

4 6-dichlororesorcinol (3.80g, 21mmol), allyl bromide (1.82mL, 21mmol) and potassium
carbonate (2.24g, 21mmol} were gombined In DMF and stirred at room temperature for 18

_ hours. The DMF was removed in vacuo and the residua acidified with 2M hydrochloric acld

(SOniL)‘ and extracted with ethyl acetate (2x50mL). The combined organic solution was dried
over magnesium sulphate and concentrated in vacuo. The residue was purified by column
chromatography on silica gel, eluting with pentane;ethyl acetate 9:1 to 4:1 to afford the title
compound as a yellow oil in 27% yield, 1.24g. '
*HNMR(400MHz, CDCly) &: 4.55-4.60 (m, 2H), 5.33-5.52 (m, 2H), 5.95-6.10 (m, 1H), 6.62 (s
1H), 7.3 (s, 1H); LRMS ESI m/z 217 [M-H]"

Preparation 68
5-[3—(5-AIlvloxv-2.4-dichroro-phenoxv)f azetidin-1-vil-5-methyl-2, 2-diphenvi-hexanenitrile
The titte compound was prepared from the preducts of preparation 67 and preparation 57,

using the same method as that described for example 99, as a colourless gum in 93% yield.
'HNMR(400MHz, CDCly) 5: 0.98 (s, 6H), 1.31-1.40 (m, 2H), 2.41-2.55 (m, 2H), 3.20-3.25 (m,
2H), 3.48-3.58 (m, 2H), 4.55-4.58 (m, 2H), 4.62-4.75 (m, 1H), 5.32-5.38 (m, 1H), 5.40-5.48
{m, 1H}, 5.95-6.10 (m, 1H), 6.28 (s, 1H), 7-26-7.45 (m, 11H); LRMS APCI m/z 635 [M+H]"

Preparation 69

PCT/IB2006/002727
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-2-Allvloxy-4,5-dichloro-phenol

The title compound was prepared from 4,5-dichlorocatechol using the same method as that
described for preparation 67, as a pink solid in 62% yield.

THNMR(400MHz, COCly) &: 4.55-4.60 (m, 2H), 5.35-5.45 (m, 2H), 5.81 (1H, 8), 5.95-6.10 {m,
1H), 6.90 (s, 1H), 7.03 (s, 1H); LRMS APC| m/z 217 [M-H]"

Preparation 70
5-[3-(2-Allvloxy-4, 5-dichloro-phenoxy)- azetidin-1-vii-6-methyl-2.2-diphenyl-hexanenitrile
The fitle compound was prepared from the products of preparation 69 and preparation 57,

using the same method as that described for example 99, as a colourless gum In 75% yield.
THNMR(400MHz, CDCls) 8: 0.98 (s, 6H), 1.31-1.40 (m, 2H), 2.41-2.55 (m, 2H), 3.15-3.25 (m,
2H), 3.36-3.50 (m, 2H), 4.50-4.58 (m, 2H), 4.60-4.66 (m, 1H), 5.28-5.42 (m, 2H), 5.95-6.10
{m, 1H}, 6.65 (s, 1H), 6.95 (s, 1H), 7-25-7.45 (m, 10H); LRMS APCI m/z 535 [M+H]"

Preparation 71

1-Allyloxy-3-bromomethvi-benzene

To a solution' of (3-al]yloxy—pheny!)—methanél {Tetrahedron (2000), 56(13), 1873-1882)
(1.07g, 6.49mmol) in THF (7mis} at 3°C was added carbon tetrabromide (2.69g, 8.11mmol)
then tﬁphenylphosphine (2.13g, 8.11mmol) in THF (2mls). The reaction mixture was stirred at
5°C for 1 hour. The reaction mixture was fitered and concentrated in vacuo. The residue was
washed with pentane to give a yellow solid which was puriﬁéd by column chromatography on
silica gel, elufing with pentane:ethyt acetate, 100:0, to 95:5 to afford the title compound as a
pate yellow oil in 24% yield, 350mg.

'HNMR(400MHz, CDCly) &: 4.47 (s, 2H), 4.51-4.60 {m, 2H), 5.26-5.35 (m, 1H), 6.37-5.47 (m,
1H), 5.99-6.11 (m, 1H), 6.82-6.90 {m, 1H), 6.92-7.01 (m, 2H), 7.21-7.30 (m, 1;H).

Preparation 72

5-{3-(3-Allyloxy-benzyloxy)-azetidin-1-yf}-5-methyl-2,2-diphenvl-hexanenitrile

Sodium hydride (60% dispersion in mineral oil, 24mg, 0.596mmol) was added portionwise to
an ice-cooled solution of the product of preparation 56 (166mg, 0.486mmol) in N,N-
dimethylformamide (2mL) and the mixture was stirred at 0°C for 15 mins. The product of
preparation 71 (169mg, 0.746mmol) was added and the mixture was stirred for 0.5 hour at
0°C. The reaction mixture was then quenched with 2N hydrochloric acid (2mL) then basified
with saturated sodium hydrogen carbonate solution. The resulting mixture was then
partitioned between ethyl acetate (50mL) and Water (10mL). The aqueous layer was
separated and extracted with ethyl acetate (1x50mL). The combined organic sclution was
dried over magnesium sulfate, concentrated in vacuo and the residue was purified by column
chromatography on silica gel, eluting with dichicromethane:methanol:0.88 ammonia, 100:0:0 -
to 98:2:0.2 to afford the title compound as a colourless gum in 54% yield, 130mg.
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'HNMR(400MHz, CDCls) 8: 0.93(s, 6H), 1.26-1.38 (m, 2H), 2.38-2.50 (m, 2H), 2.96-3.10 (m,
2H), 3.18-3.36 (m, 2H), 4.06-4.18 (m, 1H), 4.39 (s, 2H), 4.52-4.58 (m, 2H), 5.25-6.33 (m, 1H),
5.37-5.47 (m, 1H), 6.00-8.11 (m, 1H), 8.81-6.93(m, 3H), 7.20-7.45(m, 11H); LRMS APCI m/z
481 [M+H]* :

Preparation 73 .
5-Methyl-2,2-diphenvl-5-[3-(3-propenyloxv-benzvloxy}-azetidin-1-yll-hexanolcacid amide
Potassium hydroxide (303mg, 5.42mmol) was added to a solution of preparation 72 (130mg,
0.271mmol) In 3-rethyl-3-pentanol (5mL) and the mixture was heated under reflux for 24
hours. The reaction mixture was then cooled to room temperature, concentrated in vacuo and
the resldue was partitioned between ethyl acetate (50mL) and water (10mL). The équeous
layer was separatéd, extracted with ethyl acetate (2x30mL) and the combined organic

solution was dried over magnesium sulfate and concentrated in vacuo to give a colourless
gum in 96% yield, 130mg.

1H'rsll\a'lR(41.'J0Ml-iz, CDCis) 5: 0.87(s, 6H), 1.07-1.18(m, 2H), 1.84-1.76 (m, 3H), 2.37-2.47(m,
2H), 2.94-3.10 (m, 2H), 3.20-3.40(m, 2H), 4.08-4.20(m, 1H), 4.35 (s, 2H), 4.83-4.93(m, 1H),
5.35-5.65 (d, 2H), 8.34-6.40 (d, 1H), 6.88-6.98(m, 3H), 7.20-7.40 (m, 11H); LRMS APCI m/z
489 (M+HT" ‘

Preparation 74

3-Allyloxy-2,6-dichlora-benzaldehyde

2,8-dichloro-3-hydroxybenzaldehyde (960mg, 5.03mmol) (Synthesis, 2004, 12, 2062), alty!
bromide (431pL, 5.03mmol) and potassium carbonate (563mg, 10.06mmol) were combined in

DMF (5mL) and stirred at room temperature for 18 hours. The DMF was removed in vacuo
and the residue partitioned between diethyl ether (50mL) and water (30mL). “The layers were
separated and .the aguecus extracted with diethyl ether {2x30mL). The combined organic
solution was dried over magnesium sulphate and concentrated in vacuo to afford the title
compound as a yellow solid which was used without further purification in preparation 75,
'HNMR(400MHz, CDCly) 5: 4.62-4.65 (m, 2H), 5.35-5.38 (m, 1H), 5.45-5.52 (m, 1H), 8.00-
6.13 (m, 1H), 7.00-7.04 (m, 1H), 7.27-7.35 (m, 1H), 10.46 (s, 1H); LRMS APCI m/z 232
M+H] : ) .

Preparation 75

(3-Alivloxy-2.6-dichloro-phenyl)-methanol

The product of preparation 74 (~5.03mmol) was dissolved in ethano! (30mL) and sodium
borohydride (284mg, 7.79mmol) was added. The reaction mixture was stired at room
temperature for 30 minutes. The reaction was diluted with water (30mL) and glacial acetic
acid was added dropwise until no further effervescence was observed. The mixture was
extracted with diethy! ether (2x50mL). The combined organic extracts were washed with
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brine, dried over magnesium sulphate and concentrated in vacuo to afford the title compound
as a colourless solid which was used without further purification in preparation 76.
'HNMR(400MHz, CDCls) 5: 4.54-4.84 (m, 2H), 4.98 (5, 2H), 5.33-6.38 (m, 1H), 5.43-5, 52 {m,
1H), 6.99-6.11 (m, 1H), 6.83-6.88 (M, 1H), 7.24-7.28 (m, 1H).

Preparation 76 _
1-Allyloxy-2 4-dichloro-3-chloromethyl-benzene

The product of preparation 75 (400mg, 1.72mmol) was dissolved in dichloromethane (20mt.)
and thionyl chioride (312uL, 4.29mmol) was added over 1 minute. The reaction mixture was

stirred at room temperature for 10 minutes. The reactfon was quenched with water (2x10mL).
The organic layer was dried over magnesium sulphate and concentrated in vacuo to afford
the title compound as a yellow solid in 91% yleld (380mg)

'HNMR(400MHz, CDCly) 5: 4.54-4.64 (m, 2H), 4.88 (s, 2H), 5.28-5.37 (m, 1H), 5.42-5.50 (m,
1H), 5.99-6.11 (m, 1H), 6.83-6.91 (m, 1H), 7.24-7.33 {m, 1H). ~

Prevaration 77 ) )

5-[3-(3-Allyloxv-2 6-dichloro-benzyloxy)-azetidin-1-vil-6-methyl-2.2-diphenyl-hexanenitrile
Sodium hydride (60% dispersion in mineral all, 25mg, 0.629mmol) was added portionwise to
an ice-cooled solution of the product of preparation 56 (140mg, 0.419mmol) in N,N-
dimethylformamide (2mL) and the mixture was stired at 0°C for 30 mins. The product of
preparation 76 (137mg, 0.546mmol) was added in DMF (1mL) and the mixture was stirred for
18 hour at room temperature. The reaction mixture was then quenched saturated sodium
hydrogen carbonate solution (10mL) and the resulting mixture was extracted with diethyl ether

(3x50mL). The combined organic solution was dried over magnesium sulfate, concentrated in
vacuo and the residue was purified by cofumn chromatography on silica gei, eluting with
dichloromethane:methanol:0.88 ammonia, 100:0:0 fo 98:2:0.2 to afford the fitle compound as .

" acolourless gum in 87% yleld 200mg.

'HNMR(400MHz, COCly) 8: 0.95 (s, 6H), 1.28-1.38 (m, 2H), 2.40-2.48 (m, 2H), 3.00-3.10 (m,
2H), 3.20-3.38 (m, 2H), 4.15-4.25 (m, 1H), 4.58-4.62 (m, 2H), 4.68 (s, 2H), 5.26-5.35 (m, 1H),
5.42-5.48 (m, 1H), 6.00-6.08 (m, 1H), 6.82-6.85 (m, 1H), 7.21-7.44 (m, 11H); LRMS APC! m/z
549 [M+H]* o

Preparation 78
5-(342.6-chhloro:3-[((E)—Dronenvl)bxvl—benzvloxv}-azeﬂdin—1-vh-5-methvl—2.2-qlghgn;4;
hexanoic acld amide

Potassium hydroxide (400mg, 7.14mmol) was added to a solution of preparation 77 (200mg,
0.364mmol) in 3-methyl-3-pentancl (3mL) and the mixture was héated at 120°C for 24 hours.
The reaction mixture was then cooled to room temperature, concentrated In vacuo and the
residue was partitioned between ethy! acetate (50mL) and water (30mL). The aqueous layer
was separated, extracted with ethyl acetate (2x50mL) and the combined organic solution was

20
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dried ovér magnesium sulfate and concentrated in vacuo. Recrystallisation from
diisopropylether gave the title compound as a colourless solid In73% yield, 150mg.
THNMR(400MHz, CDCls) 8: 0.90 (s, 6H), 1.12-1.20 (m, 2H), 1.72-1.78 {m, 3H), 2.40-2.52 (m,
2H), 3.02-3.15 (m, 2H), 3.24-3.40 (m, 2H), 4.156-4.25 (m, 1H), 4.68 (s, 2H), 4.98-5.07 (m, 1H),
5.35-5.83 (br m, 2H), 6.25-6.28 (m, 1H), 6.92-6.95 (m, 1H), 7.21-7.38 (m, 11H); LRMS ESI|
m/z 567 [M+H]" '

Preparation 79 ‘

Sulfamic acid 2-cvclopentyl-ethyl ester

To chlorosulfonyl isocyanate (275mL, 3.15 mol) at 0°C was added formic acld (119mL, 3.16
mol), dropwise. The resuiting solid was allowed to stir at 0°C for a further 20 minutes. The
residue was diluted with dichloromethane (875mL) and warmed to room temperature for one
haur, The reaction mixture was ¢ooled in an ice/salt bath and a solution of 2-cyclopentyi
ethanol (240g, 2.1mol) in pyridine (265mL, 3.15 mof) and dichloromethane (2.1L) was added,
keeping the temperature below 7°C. After 2 hours, the reaction was concentrated in vacuo,
diluted with etﬁyl acetate, washed with saturated sodium bicarbonate solution and brine. The
organic layer was dried over sodium sulfate, filtered and concentrated in vacuo to give a
colouriess oil. The residue was purified by column chromatography on silica gel, eluting with
90:10 to 50;50 heptane:ethyl acetate, to afford the title compound as a colourless oil In 95%
yield (276g).

Preparation 80 ,

8-Oxa-7-thia-8-aza-spiro{4.51decane 7.7-tioxide

To the product of breparation 79 (276g, 1.43mol) in dichloromethane (7.1L) at room
temperature were added magnesium oxide (132.5¢, 3.29mol), iodobenzene diacetate (5079,
1.67mol) and rhodium acetate dimer {12.6g, 0.028mol). The reaction mixture was stirred at
room temperature for 18 hours. The residue was fitered through a bed of celite and the

solvent was removed in vacuo. The residue was purified by column chromatography on silica
gel, sluting with 80:10 to 50:50 heptane:ethyl acetate, to afford the title compound as a white
crystalline solid in 75% yield (205g).

'HNMR(400MHz, CDCls) 8: 1.63-1.78 (m, 4H), 1.79-2.00 (m, 4H), 2.00-2.11 (m, 2H), 4.64-
4.67 (m, 2H), 4.71 (s, 1H); LRMS APCI m/z 214 [M+Na]*

Preparation 81 .
7.7-Dioxo-8—o_xa-7Iambda'ﬁ’-thia-s-@plror4.51decane-6-cgm_oﬂLIig_aﬂjéj;b_unggsng
The product of preparation 80 (1.0g, 5.23mmol), di-tert-butyl dicarbonate (1.36g, 6.24mmol},
triethyamine (1.069, 10.6mmol) and 4-dimethylaminepyridine (126mg, 1.03mmol) were
combined at room temperature in dichloromethane (50mL). After 3 hours, the reaction was
washed with ammonium chloride (50mL, sat. aq.) and the organic solution was dried over
magnesium' suifate and concentrated in vacuo. The residue was purified by column

8l
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chromatography on silica gel, eluting with 100:0 to 80:20 pentane:ethyl acetate, to afford the
title compound as a colourless ofl in 46% yield (700mg}). '

'THNMR(400MHz, CDCl3) 5. 1.48 (s, 9H), 1.48-1.68 (m, 2H), 1.82-1.96 (m, 4H), 2..17-2.33 (m,
4H), 4.57-4.63 (m, 2H). '

Preparation 82 .

4-(1-Amino-cyclo n':e nty}-2.2-diphenyl-butyronitrile

The fitle compound was prepared from the product of preparation 81 using a similar method
to that described for preparation 55, in 67% yield.

THNMR(400MHz, CDCly) 8: 1.43-1.58 (m, 4H), 1.58-1.67 (m, 4H), 1.72-1.80 (m, 2H), 2.48-
2.60 (m, 2H), 7.25-7.46 (m, 10H); LRMS APCI m/z 305[M+H)’

Preparation 83

4-[1-{3-Hydroxy-azetidin-1-y)-cvclopentyl}-2.2-diphenvl-butysonitrile

The title compound was prepared from the product of preparation 82 using a similar method -
to that described for preparation 56, in 52% yield.

"HNMR(400MHz, CDCl3) §: 1.25-1.38 (m, 2H), 1.39-1.84 (m, 6H), 1.65-1.78 (m, 2H), 2.42-
2.55 (m, 2H), 2.86-2.97 (m, 2H), 3.36-3.40 (m, 2H), 4.29-4.40 (m, TH); 7.25-7.48 (m, 10H);
LRMS APCI m/z 361 [M+H]" ‘

Preparation 84

Methanesulfonic acid 1-[1-(3.cvano-3,3-diphenv!-propvi)-cyclopentvii-azetidin-3-v! ester

The title compound was prepared from the product of preparation 83 using a similar method
to that described for preparation 57, in 59% yield. :

'HNMR(4ODMH2, CDCly) &:  1.25-1.67 {m, 10H), 2.42-2.52 (m, 2H), 3.00 (s, 3H), 3.15-3.26

(M, 2H), 3.40-3.55 (m, 2H), 4.95-5.05 (m, 1H), 7.27-7.45 (m, 10H); LRMS APCI rm/z 439

[M+H]Y"

Preparation 85

The title. compound was prepared from the preduct of preparation 56 and the product of
preparation 42 using a similar method to that described for example 101, in 83% yleld.
'HNMR(400MHz, CDCl3) &: 0.92 (s, 6H), 1.32-1.38 (m, 2H), 2.40-2.48 (m, 2H), 2.97-3.06 (m,
2H), 3.23-3.32 (m, 2H), 4.05-4.16 (m, 1H), 4.36 (s, 2H), 4.58-4.65 (m, 2H), 5.28-5.35 (m, 1H),
5.43-6.63 (m, 1H), 6.02-6.16 (m, 1H), 6.80-6.85 (m, 1H), 6.92.(s, 1H), 7.23-7.42 (m, 11H);
LRMS APCI m/z 515 [M+H]}* :

Preparation 86 . )
5-(3-{4-Chlorq-3-[(( E)-propenvloxyl-benzyloxyl-azetidin-1-yl)-5-methyl-2 2-diphenyl-hexanoic
acid amide

A
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The title compound was prépared from the product of preparation 85 using a similar method
to that described for preparation 73, in 75% yleld.
LRMS APC! m/z 533 [M+H]*

Preparation 87

4-{1-13-(3-Allvloxy-4-chloro-phenoxy)-azefidin-1-vll-cyclopentyl}-2. 2-dichenvl-butvronitrile

The title compound was prepared from the product of preparation 84 and 3-allyloxy-4-
chlorophenol (EP78099) using a simitar method to that described for example 99, in 82%
yield. _ _
'THNMR(400MHz, CDCls) &:- 1.25-1.40 (m, 2H), 1.40-1.65 (m, 6H), 1.66-1.77 (m, 2H), 2.46-
2.58 (m, 2H), 3.07-3.16 (m, 2H), 3.46-3.58 {m, 2H), 4.55-4.59 (m, 2H), 4.60-4.73 (m, 1H),
5.26-5.35 (m, 1H), 5.43-5.53 (m, 1H), 6.00-6.13 (m, 1H), 6.20-8.28 (m, 1H), 6.42 (s, 1H),
7.19-7.23 (m, 1H), 7.23-7.46 (m, 10H); LRMS APCI m)z_ 527 [M+H]"

Preparation 88
4-[1-(3-{4-Chloro-3-[{(E)-propenviioxyv]-phenoxvl-azetidin-1-yD-cvelopentyl]l-2. 2-diphenyl-
butvramide ‘

The title compound was prepared from the product of preparation 87 using a similar method
fo that described for preparation 73, in 49% yield.

LRMS APC! m/z 545 [M+H]"

Preparation 89

3-Bromo-5-methoxy-phenol .

1-broma-3,5-dimethyoxybenzene (3.0g, 13.8mmol) was dissclved in dichloromethane (45mL)
and the solution was cooled to -78°C. Boron fribromide (1M in dichloromethane, 41ml,
41mmol) was added and the solution was warmmed gradually to room temperature over 18

“hours. After cooling to -78°C, the reaction was quenched with water (100mL). The organics

were separated and washed with sodiim ihtosdfphate solution then water, then dried over
magnesium sulfate and concentrated in vacuo, The residue was purified by column
chromatography on sillca gel, eluting with pentane;ethy! acetate 100:0 to 80:20, to afford the
title compound in 16% yield (470mg).

"HNMR(400MHz, MeOD) &: 3.76 (s, 3H), 6.28 (s, 1H), 6.53-6.57 (m, 2H).

Preparation 80

'4-Allvloxv-3-ch|oro-benza|dehyde

The titlte compound was prepared from 3-chloro-4-hydroxybenzaldehyde using a similar
method to that described for preparation 74, in 96% yield. The material was used without
further purification in preparation 91.

e
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'HNMR(400MHz, CDCly) &: 4.68-4.76 (m, 2H), 5.35-5.39 (m, 1H), 6.44-5.56 (m, 1H), 6.02-

-6.15 (m, 1H), 7.01-7.05 (m, 1H), 7.76-7.79 (m, 1H), 7.93 (s, 1H), 9.86 (s, 1H); LRMS APCI
- mjz 197 [M+HJ* : ‘ '

Preparation 91

{4-Alivioxy-3-chloro-phenyli-methanol

The title compound was prepared from the product of preparation 90 using a similar method
to that described for preparatlon 75, in 100% yleld. The material was used without further

purification in preparation 92.

THNMR(400MHz, CDCla) : 4.61-4.65 (m, 4H), 5.28-5.36 (m, 1H), 5.44-5.52 (m, 1H), 6.02-

6.13 (m, 1H), 6.88-6.94 (m, 1H), 7.17-7.20 {m, 1H), 7.40 (s, 1H).

Preparation 92 ,

" 1-Alivloxy-2-chioro-4-chloromethyl-benzene
The title compound was prepared from the product of preparation 91 using a similar method.

to that described for preparation 76, in 70% yleld. The materfal was used without further
purification in preparation 94.

'HNMR(400MHz, CDCl3) &: 4.52 (s, 2H), 4.60-4.63 (m, 2H), 5.28-5.35 (m, 1H), 5.43-5.54 (m,
1H), 6.01-6.12 (m, 1H), 6.86-6.94 (m, 1H), 7.20-7.24 (m, 1H), 7.42 (s, 1H).

Preparation 93
§-(3-Hvdroxy-azetidin-1-vl}-S-methyl-2.2-diphenvl-hexanoic acid amide

The product from example 102 (5.2g, 12.2mmol), ammonium formate (4.25g, 92mmot) and
pafladium hydroxide 20 wt % Pd on carbon (1.7g) were combined in ethanol (150mL) and
stirred at reflux for one hour, After cooling, the residue was fittered through Arboce!®, washing
with MeOH (50mL). The filtrate was concentrated in vacue. The residue was diluted with
ethyl acetate (100mL) and washed with sedium hydrogen carbonate solution {30mL, sat, aq.).

" The drganic extract was dried over magnesium sulfate and concentrated in vacuo. The title

compound was isolated as a colourless foam in 97% yield, 4.2g.

'HNMR(400MHz, CDCl5) & 0.94 (s, 6H), 1.08-1.18 (m, 2H), 2.35-2.45 (m, 2H), 2.85-2.95 (m,
2H), 3.26-3.35 (m, 2H), 4.25-4.35 (m, 1H), 5.56-5.80 ( br m, 2H), 7.15-7.40 (m, 10H); LRMS
ES! m/z 353 [M+HT"

Preparation 94 .
5-[3-(4—Allyloxv-s-ch!oro-benzvlokv)-azetidln-1-vll-s-methvl-z. 2-diphenyl-hexanolc acid amide
The product of preparation 93 (300mg, 0.85mmol) was dissolved in DMF at 0°C (5mL) and
sodium hydride (60% dispersion in oil, 82mg, 1.6mmol) added. After 30 minutes, a solution ‘of
the product of preparation 92 (210mg, 1.15mmol) in DMF (1mL) was added. After 30
minutes, the reaction was quenched with 2N HC! (20ml), basified with saturated sodium
hydrogen carbonate and the product extracted with ethyl acetate (20mL). The organic extract
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was dried over magnesium sulfate and concentrated in vacuo. Purification of the residue by
column chromatography on silica gel, eluting with dichloromethane:methanol:0.88 ammonia,
100:0:0 to 90:10;1, afforded the title compound as a colourless oil In 22% yield, 100mg.

_ 'HNMR(400MHz, CDCly) &: 0.92 (s, 6H), 1.11-1.20 (m, 2H), 2.39-2.47 (m, 2H), 2.98-3.08 (m,

2H), 3.23-3.39 (m, 2H), 4.08-4.17 (m, 1H), 4.28 (s, 2H), 4.58-4.63 (m, 2H), 5§.27-5.35 (m, 1H),
5.45-5.50 {m, 1H), 5.40-5.60 (br m, 2H), 6.01-6.13 (m, 1H), 6.85-6.92 (m, 1H}, 7.07-7.15 (m,
1H), 7.20-7.37 (m, 11H); LRMS ESI m/z 533 {M+H]"

Preparation 85
2-Allvioxy-4-chtoro-benzaldehyde '
The title compound was prepared from 4-chloro-2-hydroxybenzaldehyde using a similar

method to that described for preparation 74, in 85% yleld. The material was used without -

further purification in preparation 96.

'HNMR(400MHz, CDCls) 5: 4.62-4.66 {m, 2H), 5.35-5.39 {m, 1H), 5.40-5.46 (m, 1H), 6.02-
6.13 (m, 1H), 6.92-6.96 (m, 1H) 7.45-7.51 (m, 1H), 7.80 (s, 1H), 10.45 (s, 1H); LRMS APC!
miz 197 [M+H]"

Preparation 86

(2-Allvioxy-4-chloro-phenvl)-methanal

The title compound was prepared from the product of preparation 85 using a similar method
to that described for preparation 75, in 100% vield. The material was used without further
purification in preparation 97. '

'HNMR(400MHz, CDCly) 5: 4.55-4.60 (m, 2H), 4,67 (s, 2H), 5.28-5.35 (m, 1H), 5.38-5.45 (m
1H), 5.68-6.08 (m, 1H), 6.76-6.83 (m, 1H), 7.17-7.21 (m, 1H), 7.33 (s, 1H).

Preparation 97 .

2-Allyloxy-4-chloro-1-chloromethvi-benzene

The title compound was prepared from the product of preparation 96 using a similar method
to that described for preparation 76, in 7% yield, The material was used without further
purification in preparation 98 '

THNMR(400MHz, CDCly) 3: 4.57-4.60 (m, 2H); 4.62 (s, 2H), 5.28-5.35 (m, 1H), 5.40-5.47 (m,

1H), 6.00-6.09 (m, 1H), 6.78-6.83 (m, 1H), 7.20-7.25 (m, 1H), 7.37 (g, 1H).

Preparation 98
5-[3-(2-Allvloxv-4-chloro-benzvioxy)-azetidin-1-vil-5-methyl-2. 2-diphenyl-hexanoic acid amide

The title compound was prepared from the products of preparation 97 and 93 using a similar
method to that described for preparation 94, in 18% yield.

" 'HNMR(400MHz, CDCl;) 8: 0.92 (s, 6H), 1.10-1,98 (m, 2H), 2.38-2.45 (i, 2H), 2.98-3.08 (m,
© 2H), 3.28-3.39 (m, 2H), 4.10-4,20 (m, 1H), 4.40 (s, 2H), 4.47-4.55 (m, 2H), 5.23-5.32 (m, 1H),
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5.35-5.41 (m, 1H), 5.53-5.86 (br m, 2H), §.97-6.08 (m, 1H), 6.73-6.78 {m, 1H), 7.14-7.20 (m,
1H), 7.20-7.39 (m, 11H); LRMS ESi m/z 633 M+H)* }
Preparation 99

3-A|lv|ow-z-chlofo-benzaldehvde

The title compound was prepared from 2-chloro-3-hydroxybenzaldehyde using a similar
method to that described for preparation 74, in 100% yield. The material was used without

further purification in preparation 100,

Preparation 100
(3-Allyloxy-2-chloro-phenvi}-methanol

The title compound was prepared from the product of preparation 99 using ‘a similar methed
to that described for preparation 31, In 92% yield. The material was used without further
purification in preparation 101,

'HNMR(400MHz, CDCly) 5: 4.62-4.66 (m, 2H), 4.78 (s, 2H), 5.32-5.37 (m, 1H), 5.46-5.52 (m,
1H), 6.02-6.15 (m, 1H), 6.86-8.94 (m, 1H), 7.07-7.14 (m, 1H), 7.20-7.28 (m, 1H).

Preparation 101

1-Allvloxy-2-chloro-3-chloromethyl-benzene .

The product of preparation 100 (740mg, 3.73mmol) was dissolved in dichloromethane (20mL)
and thionyl chloride (§78ul, 9.32mmol) was added over 1 minute. The reaction mixture was

stirred at room temperature for 2 hours. A furthér 600ul thionyl chloride was added and the
reaction stirred for 1 hour. The reaction was quenched with water {(10mL). The organic layer
was washed with saturated sodium hydrogen carbonate solution (20mL.) and ‘water (10mL),
dried over magnesium sulphate and concentrated in vacuo. Purification of the residue by
column chromatography on silica gel, eluting with pentane:ethy! acetate 100:0 to 99:1
afforded the titla compound as a colourless oil in 21% yield, 168mg.

THNMR(400MHz, CDCly) &: 4.59-4.68 (m, 2H), 4.75 (s, 2H), 5.28-5.37 (m, 1H), 5.44-5.55 (m,
1H), 8.00-6.15 (m, 1H), 6.86-6.95 (m, 1H), 7.06-7.13 (m, 1H), 7.17-7.26 {m, 1H).

Preparation 102
§-[3-(3-Allyloxy-2-chloro-benzyloxy)-azetidin-1 -vil-6-methv]-2,2-diphenvi-hexanenitrile

The title compound was prepared from the products of preparations 101 and 56 using a
similar method to that described for example 101, in 69% yield.

'HNMR(400MHz, CDCls) 8: 0.95 {5, 6H), 1.29-1.38 (m, 2H), 2.40-2.52 (m, 2H), 3.02-3.15 (m,
2H), 3.24-3.39 (m, 2H), 4.15-4.22 {m, 1H), 4.53 (s, 2H), 4.60~4.64 (m, 2H), 5.28-5,35 (m, 1H),
5.45-5.50 (m, 1H), 6.03-8.15 (m, 1H), é.86-6.90 (m, 1H), 7.056-7.08 (m, 1H), 7.16-7.23 (m,
1H), 7.23-7.45 (m, 10H); LRMS APCI m/z 615 [M+H]"
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Preparation 103 o
5-(3-{2-Chloro-3-[{(E)-propenyhoxyl-benzyloxy}-azetidin-1-yh-5-methvl-2. 2-diphenyl-hexanoic

acid amide .

The title compound was prepared from the product of preparation 102 using a similar methad
to that described for preparation 78, in 61% vield.

'HNMR(400MHz, CDCly) 8: 0.95 (s, 6H), 1.19-1.20 (m, 2H), 1 .72-1.78 (m, 3H}, 2.40-2.48 (m,
2H), 3.02-3.18 {m, 2H), 3.20-3.42 (m, 2H), 4.13-4.25 (m, 1H), 4.53 (s, 2H), 4.95-5.03 {m, 1H),
5.32-5.60 (br m, 2H), 6.30-6.45 (m, 1H), 6.93-6.97 (m 1H), 7.12-7.40 {m, 12H); LRMS ESI
m/z 533 [M+H]*

Preparation {04 i
Methanesulfonie acid 1-(4-carbamoyl-1.1-dimethvl-4 4-diphenvi-butyl}-azetidin-3-vl ester
Methane suifonyl chloride (102pL, 1.33mmol) was added dropwise to a solution of the product

of préparatlon 93 (156mg, 0.44mmol) in pyridine (5mL), cooled to —20°C. The mixture was
warmed gradually to 5°C over.2 hours. Saturated sodium hydrogen carbonate solution
(10mL) was added and the reaction mixture stirred at room temperature for 10 minutes. The
residue was exftracted with ethyl acetate (3x30mL) and the combined organics were dried
over magnesium sulphate, filtered and concentrated In vacuo. Purification of the residue by
column chromatography on silica gel, eluting with pentane:ethylacetatelmethéno|l0.88
ammonia (80/10/1) 8:1 to 1:2, afforded. the title compound as a colourless oil in 74% vyield,
142mg.

'HNMR(400MHz, COCl;) 5: 0.88 (s, 6H), 1.08-1.15 (m, 2H), 2.38-2.458 (m, 2H), 2.88 (s, 3H),
3.07-3.22 (m, 2H), 3.36-3.52 (m, 2H), 4.95-5.00 (m, 1H), 5.42-5.53 (br m, 1H), 5.71-5.80 (br
m, 1H), 7.23-7.38 (m, 10H); LRMS ESI m/z 431 [M+H]"

Preparation 105

5-13-(3-Benzvloxv-phenoxv)-azetidin-1-vlI-5-methvi-2 2-diphenvl-hexanenitrile

The titte compound was prepared from the product of preparation 57 and 3-
(benzyloxy)phenol, using the same method as that described in example 99, as a yellow ofl in
95% yleld. '
'HNMR(400MHz, CDCl;) &: 0.95 (s, 6H), 1.35-1.42 (m, 2H), 2.40-2.52 (m, 2H), 3.09-3.20 (m,
2H), 3.40-3.52 (m, 2H), 4.61-4.72 (m, 1H), 5.06 (s, 2H), 6.36-6.40 (m, 2H), 6.57-6.62 (m, 1H),
7.10-7.18 (m, 1H), 7.15-7.47 (m, 15H); LRMS APCI m/z 517 [M+H]"

Preparation 10!

(4-Allvioxy-phenyl}-methanol

The title compound was prepared from the 4-hydroxybenzyl afcoho! using a similar method to
that described for preparation 74, in 57% yield. '

'HNMR(400MHz, CDCly) 8: 4.52-4.94 (m, 2H), 4.63 (s, 2H), 5.28-5.35 (m, 1H), 5.38-5. 45 {m,
1H), 6.00-6.12 (m, 1H), 6.86-6.94 (m, 2H}, 7.24-7.33 (m, 2H).
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Preparation 107

1-Allvioxy-4-chloromethyl-benzene

The title compound was prepared from the product of preparation 106 using a similtar method
to that described for preparation 76 in 43% yield.

'HNMR(400MHz, CDCly) 3: 4.53-4.58 (m, 4H), 6.25-5.32 (m, 1H), 5.36-5.43 (m, 1H), 6.00-
6.12 (m, 1H), 6.86-6.94 (m, 2H), 7.28-7.35 (m, 2H)

Preparation 108

5-[3-{4-Allvloxy-benzyloxy)-azetidin- 1-yll-5-methyl-2 2-diphenyl-hexancic acid amide

The tifle compound was prepared from the products of preparations 107 and 93 usmg a
similar method to that described for preparation 84, in 25% vyield,

'HNMR(400MHz, CDCl) &: 0.95 (s, 6H), 1.24-1.28 (m 2H), 2.35-2.45 (m, 2H), 2.94-3.00 (m,

" 2H), 3.20-3.28 (m, 2H), 4.08-4.15 (m, 1H), 4.35 (s, 2H), 4.52-4.55 {m, 2H), 5.25-5.28 (m, 1H),

5.36-5.43 (m, 1H), 5.40-5.60 (br m, 2H), 6.00, 8.12 (m, 1H), 6.84-5. 89 (m, 2H), 7.20-7.38 (m,
12H); LRMS APCI m/z 499 [M+H]'

Example 1
5-Methyl-5-1(35)-3-phenoxypvrrolidin-1-vii-2.2-diphenylhexanenitrile

0 .
(N

0
v

A sotution of the product of preparation 11 (3.31g, 8.07mmol) in tetrahydrofuran (90mL) was
cooled to —20°C. Zirconium chloride (3.76g, 16.15mmo|’) was added and the reaction mixture
was stirred at —20°C for 1 hour. Methyl magnesium chloride (3M in tetraﬁydrofuran; 24mL,
72mmol) was then added dropwise and the mixture was stirred for 2 hours, with the
temperature maintained below —10°C. The reaction was quenched with 1M agueous sodium
hydroxide solution (25mL}) and then filtered through Celite®, washing through with ethyl
acefate (2x60mL). The filtrate was washed with brine (70mL), concentrated in vacuo and the
residue was re-crystallised from hexanelethyl acetate to afford the title compound as a pale
orange crystalline solid In 59% yield, 2g.

'HNMR(400MHz, CD;0D) 5: 0.99(s, 3H), 1.04(s, 3H), 1.23-1.27(m, 2H), 1.85-1.93(m, 1H),
2.07-2.16(m, 1H), 2.40-2.45(m, 2H), 2.58-2.67(m, 2H), 2.72-2.78(m, 1H), 2.87-2.91(m, 1H),
4.75-4.79(m, 1H), 6.80(d, 2H), 6.88-6.92(m, 1H), 7.21-7.36(m, 12H); LRMS APCI m/z 425
M+HT

G
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Exambpie 2

5-Methvi-5-{ 38\—3-nhenoxvovrroli§lin-1 -vil-2 :2-dinhenv'|hexanamida

Pﬁtassium hydroxide (5.10g, 91.98mmol) was added‘to a solution of the product of example 1
(1.95g, 4.60mmol} in 3-methy!-3-pentanol (40mL) and the mixture was heated under reflux for
24 hours. The reaction mixture was then cooled to room temperature, concentrated in vacuo
and the resldue was partiioned between ethyl acetate (70mL) and water (40ml). The
aqueous layer was separated, extracted with ethyl acetate (50mL) and the combined organic
solution was dried over sodium sulfate and concentrated in vacuo. The residue was then re-
crystallised from hexane/ethyl acetate and dried under vacuum for 18 hours to afford the title
compotind as a white solid in 82% yield, 1.66g.

THNMR(400MHz, CD,0D) &: 0.97(s, 3H), 1.02(s, 3H), 1.19-1.33(m, 2H), 1.82-1.91(m, 1H),
2.02-2,17({m, 1H), 2.37-2.47(m, 2H), 2.48-2.64(m, 2H); 2.65-2.75(m, 1H), 2.81-2.89(m, 1H},
4.75(m, 1H), 6.76-6.83(m, 2H), 6.86-6.92(m, 1H), 7.17-7.38{m, 12H}; LRMS APCI| m/z 425
[M+H]" '

Examnle 3
5-Methyl-5-[(3R)-3-phenoxypvrrolidin-1-yi-2.2-diphenvthexanenitrile

A solution of the product of preparation 12 (0.84g, 2.05mmol) in tetrahydrofuran (15mL) was
cocled to —~10°C. Titanium (IV) chloride (0.23mL, 2.05mmol) was added and the reaction
mixture was stirred at —10°C for 15 minutes. Methyl' magnesium bromide (3M, in diethyl ether,
4.1mL, 12.3mmol) was then added dropwise and the mixture was stirred for 10 minutes at
temperatures below ~5°C and at room temperature for 18 hours. The reaction mixture was
slowly quenched with water (4mL), diluted with ethyl acetate (20mL) and then decanted off.
The residual solid was extracted with ethyl acetate (3x 20mL) and the combined organic

A
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solution was dried over sodium sulphate and concentrated in vacuo. Purification of the
residue by column chromatography on silica gel, eluting with ethy! acetate:hexane, 60:40,
afforded the title compound in 54% yleld, 0.47g. ’
LRMS APCI m/z 425 [M+H]" '

Example 4
5-Methvl-5-1{3R)-3-phenoxypyrrolidin-1-vil-2,2-diphenvihexanamide

The tile compound was prepared from the product of example 3, using the same method as
that described for example 2, in 62% yleld.
LRMS APCI m/z 443 [M+H]"

Example 5
5-[(38)-3-(3-Methoxyphenoxvipvrrofidin-1-yll-5-methyi-2, 2-diphenylhexanenitriie

QL e
S

0
/
H,C

The title compound was prepared from the product of preparation 13, using the same method
as that described for example 1. The. crude compound was purnfied by column
chromatography on silica gel, eluting with dichloromethane:methanol:0.88 ammonia,
87.5:2.5:0.25 to 95:5:0.5, to afford the desired product as a brown oil in 78% yield.
THNMR(400MHz, CD,0D) &: 1.01(s, 3H), 1.07(s, 3H), 1.43-1.47(m, 2H), 1.86-1.93(m, 1H),
2.08-2.19(m, 1H), 2.47-2.58(m, 3H), 2.65-2.69(m, 1H), 2.73-2.86(m, 2H), 3.73(s, 3H), 4.74-
4.79(m, 1H), 6.38-6.43(m, 2H), 6.47-6.50(m, 1H), 7.11-7.15(m, 1H), 7.24-7.42(m, 10H);
LRMS APCI miz 456 [M+H]" -

Example 6

60
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- 8-[(38)-3-(3-methoxyphenoxyipyrrolidin-1-vll-5-methyl-2.2-diphenyhexanamide

/
H,C

The title compound was prepared from the product of example 5,A using the same method as
that described for example 2, as a pale yellow gum in 96% yield.

'HNMR(400MHz, CD,OD) &: 1.03(s, 3H), 1.08(s, 3H), 1.24-1.30(m, 2H), 1.88-1.98(m, 1H),
2.08-2.18(m, 1H), 2.40-2.46(m, 2H), 2.65-2.76(m, 2H), 2.79-2.88(m, 1H), 2.91-2.98(m, 1H),
8.74(s, 3H), 4.77-4.82(m, 1H), 6.37-6.42(m, 2H), 8.51(dd, 1H), 7.12-7.16(m, ﬁH), 7.22-
7.36(m, 10H); LRMS APCI| m/z 474 [M+H]" -

Examole 7
§-[(38)-3-(3-Hvdroxyphenoxv)pyrrofidin-1-yll-5-methyi-2.2-diphenylhexanamide

CH

Boron tribromide (1M in dichloromethane, 20.7mL, 20.7mmol) was added to an ice-cooled
solution of the product of example 6 (2.48g, 5.18mmol) in dichloromethane (25mL) and the
mixture was stirred at 0°C for 20 minutes. The reaction was then quenched with 0.88
ammonia solution and stirred at room temperature for 20 minutes, The reaction mixture was
extracted with dichloromethane (3x25mL) and the combined organic solution was dried over
sodium sulfate and 'concentrated in vacuo. Purification of the residue by coclumn
chromatography on silica gel, eluting with pentane:ethy! acetate/methanol/0.88 ammonia
(90:10:1), 50:50 to 33:66, afforded the title compound as a white foam in 60% yield, 1.42g.
'HNMR(400MHz, CD,0D) &: 1.06(s, 3H), 1.11(s, 3H), 1.30-1.34(m, 2H), 1.94-2.01(m, 1H),
2.08-2.17(m, 1H), 2.42-2.46(m, 2H), 2.77-2.93(m, 3H), 2.99-3.05{m, 1H), 4.79(m, 1H), 6.30(d,
2H), 6.37-6.40(d, 1H), 7.02-7.06(m, 1H), 7.23-7.36(m, 10H); LRMS APCI m/z 459 [M+H]"

Example 8
5-[(3R)-3—(Benzvloxv)nvrro|idih-1-vﬂ-s-methvl-z.2-dinhenvlhéxanen'|1[|'lg

PCT/AB2006/002727
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A solution of the product of preparation 15 (40g, 93mmol) in tetrahydrofuran (1L) was cooled
to ~30°C. Zircanium chloride (449, 186mmal) was added and the reaction mixture was stirred

. at —=30°C for 1 hour. Methyl magnesium chioride (3M in tetrahydrofuran, 300mL, 800mmol)

was then added dropwise and the mixdure was stirred for 2 hours, with the temperature
maintained below ~10°C, The reaction was quenched .with 1M aqueous sodium hydroxide
solution (300mL) and the mixture was then decanted off. The residual solid was extracted
with ethyl acetate (2x 500mL) and the combined organic solution was evaporated under
reduced pressure. The residue was thep dissolved In dichloromethane (1L), washed with
water (200mL) and concentrated in vacuo. The crude material was purified by column
chromatography on silica gel, eluting with dichloromethane:methanol, 97.5:2.6, and the
subsequent residue azeotroped with pentane (2x 250mL), diethyl ether (2x 250mL) and
pentane (2x 250mL.) to afford the title compound as a solid.

'HNMR(400MHz, CD;0D) &: 1.02(s, 3H), 1.04(s, 3H), 1.42-1.64(m, 2H), 1.78-1.86(m, 1H),
1.93-2.02(m, 1H), 2.47-2.60(m, 3H), 2.63-2.77(m, 3H), 4.04-4.08(m, 1H), 4.43-4.49(s, 2H),
7.23-7.43(m, 15H); LRMS APCI vz 439 [M+H]" '

Example 9
5-[(3R)-3-(Benzyloxy)pyrrolidin-1-vil-6-methyl-2.2-diphenvihexanamide
Ha

N

NH, |
(2 °
The title compound was prepared from the product of example 8, using the same method as

that described for example 2, as a solld in 85% yield.
'HNMR(400MHz, CD,0D) &: 0.99-1.01(m, 6H), 1.24-1.28(m, 2H), 1.75-1.82(m, 1H), 1.88-

(o]

"1.97(m, 1H), 2.40-2.44(m, 2H), 2.49-2.68(m, 2H), 2.71-2.76(m, 1H), 4.00-4.05(m, 1H), 4.39-

4.46(m, 2H), 7.22-7.38(m, 16H); LRMS APCI m/z 425 [M+H]"

Example 10
5-[(35)-3-(Benzyloxv)pyrrolidin-1-vil-6-methyl-2.2-diphenvihexanenitrile
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The title compound was prepared from the product of preparation 14, using the same method
as that described for example 1. The crude compound was purified by column
chromatography on sflica gel, eluting with dichioromethane:methanol:0.88 ammeonia, 99:1:0.1
5  t092:8:0.8, to afford the desired praduct as a brown oll in 76% yield.
'HNMR(400MHz, CD,0D) 5: 1.02(s, 3H), 1.04(s, 3H), 1.41-1.55(m, 2H), 1.77-1.85(m, 1H),
"1.93-2.01(m, 1H), 2.50-2.55(m, 3H), 2.63-2.77(m, 3H), 4.03-4.08(m, 1H), 4.45(s, 2H), 7.22-
7.42(m, 15H); LRMS APGI m/z 439 [M+H]"

10  Example 11 _
5-1(38)-3-{Benzylo: olidin-1-v-5-methyl-2.2 Ihexanamide

The title compound was prepared from the product of example 10, using the same method as
that described for example 2. The crude compound was purified by column chromatography
15  onsilica gel, eluting with ethy] acetate;methanol:0,88 ammonia, 98:2:0.2 to afford the deéired
product as a colouriess gum in 78% yield.
'HNMR(400MHz, CD;OD) &: 0.98(s, 3H), 1.00(s, 3H), 1.23-1.27(m, 2H), i.73-1.80(m, 1H),
1.87-1.96(m, 1H), 2.40-2.65(m, 5H), 2.69-2.73(m, 1H), 3.98-4.03(m, 1H), 4.42(m, 2H), 7.22-
7.32(m, 11H), 7.35-7.38(m, 4H); LRMS APCI m/z 458 [M+H]* '
20
Example 12
5-[{3R)-3-{3-Methoxyohenoxy)oyrrolidin-1-vll-5-methvl-2. 2-diphenylhexanamide
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A solution of triphenyl phosphine (272mg, 1.04mmof) in tetrahydrofuran (3mL) and di-
isopropytazodicarboxylate (0.20mL, 1.04mmoi) were added to a solution of the product of
preparation 16 {(190mg, 0.52mmol) in tetrahydrofuran (2mL) and the mixture was stirred at
room temperature for 16 minutes. A solution of 3-methoxypl,1enol (129mg, 1.04mmol) in
tetrahydrofuran (2mL) was added and the mixture was stirred at room temperature for 2.5
hours, The reaction mixture was then concentrated In vacuo and the residue was purified by

-column chromatography on silica gel, eluting with dichlqromethane:methanol, 95:5 to 90:10,

to afford the title compound as a colourless oit in 7% yield, 20mg.

'HNMR{400MHz, CD3;0D) 5: 1.05(s, 3H), 1.10(s, 3H), 1.18-1.37(m, 2H), 1.92-2.00(m, 1H),
2.10-2.16(m, 1H), 2.40-2.45(m, 2H), 2.72-2.95(m, 3H), 2,97-3.05(m, 1H), 3.74(s, 3H), 4.80-
4.14(m, 1H), 6.38-6.40(m, 2H), 6.51(d, 1H), 7.12-7.16(m, 2H), 7.22-7.37(m, 9H); LRMS APCI
miz 472 (M+H]"

Example 13
5-[{3R}-3-(3-Hvdroxyphenoxy)pyrrolidin- 1-vii-5-methyi-2. 2-diphenvihexanamide

OH

Boron tribromide (1M in dichloromethane, 0.17mL, 169mmol) was added to a solution of the

product of example 12 (20mg, 42mmol) in dichloromethane (2mL}) and the mixture was stirred _

at room temperature. The reaction was monitored by tic analysis and portions of boron
tribromide (1M In dichloromethane, 0.17mL, 42mmol) were added at regular intervals until all

of the starting material had been consumed. After a period of 8 days, the reaction mixture was

quenched with 0.88 ammonia sofution, stirred at room temperature for 1 hour then extracted
with dichloromethane (3x5mi). The combined organic solution was dried over sodium sulfate,
concentrated in VYacuo and the residue was purified by celumn chromatography on silica gel,
eluting with dichloromethane:methanol:0.88 ammonia, 95:5:0.5 to 92:8:0.8. The appropriate
fractions were evaporated under reduced pressure and the residue was dissolved in ethanol.
Ammonium formate (12mg, 0.19mmol) and 20% Pd{OH),/C (2mg) were added and the
mixture was heated under reflux for 4 hours. The reaction mixture was then cocled to room
temperature, filtered through Arbocel® and the filtrate was concentrated in vacuo. The filtrate
was pariitioned between ethyl acetate (8mL) and aguecus ammenia solution (2mL) and the
aqueous layer was separated and extracted with further ethyl acetate (2x3mL). The combined
organic solution was dried over sodium sulfate, concentrated in vacuo and the residue was
purified by column chromatography on silica gel, eluting with dichioromethane:methanol:0.88
ammonia, 95:5:0.5, to afford the title compound as a colourless gum in 68% vyield, B.Bmg. ‘
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'HNMR(400MHz, CD:OD) &: 0.99(s, 3H), 1.05(s, 3H), 1.23-1.28(m, 2H), 1.85-1.90(m, 1H),
2.06-2.12(m, 1H), 2.40-2.45(m, 2H), 2.57-2.69(m, 2H), 2.72-2.79(m, 1H), 2.85-2.90(m, 1H),
4.70-4.73(m, 1H), 6.26-6.30(m, 2H), 6.36(d, 1H), 7.00-7.04(m, 1H), 7.21-7.25(m, 2H), 7.27-
7.31(m, 4H), 7.33-7.36(m, 4H); LRMS ESI miz 459 [M+H]*

Example 14
5-Methv]-5-[{35)-3-(3-methvipheno olidin-1-vl1-2.2-diphenyihexanamide

CH,

Di-isopropylazodicarboxylate (65ul, 0.34mmol) and the product of preparation 17 (62mg,
0.17mmol) were added to a solution of triphenyl phosphine (89mg, 0.34mmol) in
tetrahydrofuran (5mL) and the mixture was stirred at room temperature for 15 minutes. A
solution of 3-methyipheno! (27mg, ‘0.25mmo|) in tetrahydrofuran (1mL) was added and the
mbdure was stirred at room température for 2 hours. The reaction mixture was then
concentrated in vacuo and the residue was purified by column chromatography on silica gel,
eluting with dichloromethane:methanol, 100:0 to 93:7, to afford the title compound as a
colourless gum in 43% yield, 33mg.

'HNMR(400MHz, CD;0D) &: 0.97(s, 3H), 1.03(s, 3H), 1.21-1.26(m, 2H), 1.82-1.90(m, 1H),
2.05-2.13(m, 1H), 2.27(s, 3H), 2.40-2.45(m, 2H), 2.51-2.61(m, 2H), 2.68-2.74(m, 1H), 2.81-
2.85(m, 1H), 4.71-4.75(m, 1H), 6.57-6.62(m, 2H), 6.72(d, 1H), 7.08-7.12(m, 1H), 7.35-7.20(m,
10H); LRMS APCI m/z 457 {M+H}" '

Example 15
5-{(3R)-3-(1.3-Benzoxazol-8-vioxy)pvrrolidin-1-vil-5-methyi-2.2-diphenvihexanamide

‘ H,C CH@\
NH,
) ° |
o)
N=/

Diethyl azodicarboxylate (125uL, 0.74mmol) and a solution of 6-benzoxazolol [(100mg,
0.74mmol), US 613027, p56] in tetrahydrofuran (2mL) were added to an ice-cooled solution of
triphenyl phosphine (195mg, 0.74mmol) in tetrahydrofuran (2mL) and the mixture was stirred
at 0°C for 10 minutes and at room temperature for 90 minutes. A solution of the product of

PCT/B2006/002727
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preparation 16 (238mg, 0.65mmuol) in tetrahydrofuran (2mL) was then added and the mixture
was stirred at room temperature for 18 hours. The reaction mixture was then partitioned
between ethyl acetate and dilute sodium carbonate solution and the aqueous layer was
separated and extracted with ethyl acetate (x2). The combined organic solution was dried
over magnesium sulfate, concentrated in vacuo and the residue was purlfied by column
chromatography on sllica gel, eluting with dichloromethane:methanol, 90:10 to afford the title
compound in 29% vield, 90mg. .

LRMS APCI m/z 484 [M+H]"

Examples 16 and 17

The foilowing com;laounds, of the general formula shown below, were prepared using the
same method to that described for example 15, using the product of preparation 17 and
commercially available phenols. The reactions were monitored by tlc analysis and were

stirred at room temperature for 18-86 hours,
- CH,

Qy=ass

NH,
) °
. X
No. Data . Yield
16 | X=4Cl _ . T | 35%
"~ | 5-[(38)-3-(4-Chloropheno lidin-1-y!l-5-methyl-2 2

diphenvlhexanamide

'HNMR(400MHz, CD0D) &: 0.99(s, 3H), 1.05(s, 3H), 1.23-1.27(m,
2H), 1.85-1.92(m, 1H), 2.07-2.16(m, 1H), 2.38-2.45(m, 2H), 2.57-
2.67(m, 2H), 2.72-2.77(m, 1H), 2.85-2.89(m, 1H), 4.73-4.76{m, 1H),
6.80(d, 2H), 7.19-7.36(m, 12H); LRMS APCI m/z 477 [M+H]"

7 X=3-Br 38%
5-[(35)-3-(3-Bromophenoxy)pvirolidin-1-vll-5-methyl-2 2-
diphenvihexanamide

THNMR(400MHz, CD,0D) &: 1.00(s, 3H), 1.05(s, 3H), 1.22-1.26(m,
2H), 1.85-1.93(m, 1H), 2.08-2.17(m, 1H), 2.36-2.49(m, 2H), 2.56-
2.66(m, 2H), 2.71-2.79(m, 1H), 2.83-2.81(m, 1H), 4.76-4.79(m, 1H),
6.78-6.81(m, 1H), 6.98-7.35(m, 13H) ‘

Example 18
5-{(35)-3-1(3'-Hvdroxybipheny!-4-yDoxylpyrrolidin-1-yI- -2 2-di thexana

PCT/IB2006/002727
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Di-lsopropylazodicarboxylate (0.21mL, 1.09mmol) and the product of preparation 17 (218mg,

1.09mmol) were added to a solution of triphenyl phosphine (286mg, 1.09mmo}) in

tetrahydrofuran (5mL) and the mixture was stirred at room temperature for 15 minutes. A
solution “of 3-methoxy-1,1"-biphenyl-4-o! [(200mg, 0.55mmol) Bioinorganic and Madicinal -
Chemistry, 2003, 11, 2347] in tetrahydrofuran (2mL) was added and the mixture was stirred
at rooh temperature for 4 hours. The reaction mixture was then concentrated in vacuo and
the residue was 'purfﬁed by column chromatography on silica 'gel, elufing with
dichloromethane:methanol, 100:0 to 93:7. The appropriate fractions were evaporated under
reduced pressure and the residue was further purified by column chromatography on silica

_gel, eluting with pentane:ethyl acetate!methanollo.se ammonia (90:10:1), 100:0 to 50:50. The

appropriate fractions were concentrated in vacuo and the residue was dissolved in
dichioromethane (2mL). Boron tribromide (1M in dichioromethane, 0.568mL, 0.58mmol) was
added and the mixture as stirred at room temperature for 90 minutes. The reaction was then
quenched by the dropwise addition of 0.88 ammonia solution and the mixture was stirred at
room temperature for a further 30 minutes. The reaction mixture was then extracted with
dichloromethane (3x20mL) and the combined organic solution was concentrated in vacuo.

"Purification of the residue by column chromatography on silica gel, eluting with pentané:ethyl

acetate/methanol/0.88 ammonia (90:10:1), 100:0 to 5G:50, to afford the title compound as a
foam in 5% yield, 14mg.

'HNMR(400MHz, CD,0D) &: 0.96(s, 3M), 1.04(s, 3H), 1.21-1.26(m, 2H), 1.86-‘1.93(m, 1H),
2.10-2.15(m, 1H), 2.39-246(m, 2H), 2.52-2.57(m, 1H), 2.62(dd, 1H), 2.70-2.76(m, 1H),
2.83(dd, 1H), 4.73-4.79(m, 1H), 6.70-6.72(dd, 1H), 6.84-6.87(m, 2H), 6.97-7.02(m, 2H), 7.18-
7.57(m, 13H); LRMS APCI m/z 535 [M+H]"

Example 16 ‘
5-{(35)-3-1(3'-Hvdroxvbiphenvl-3-yl)oxvipvrrolidin-1-v}-5-methyl-2 2-diphenvthexanamide

Ty
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The title compound was prepared from the product of preparation 17 and 3-methoxy-1,1’-
biphenyl-3-of [WO 2003 006437, p45), using the same method as that desgcribed for example
18, as a colourless gum in 16% vyield,

'HNMR(400MHz, CDsOD) &: 0.98(s, 3H), 1.03(s, 3H), 1.21-1.25(m, 2H), 1.87-1.94(m, 1H),
2.09-2.18(m, 1H), 2.40-2.45(m, 2H), 2.53-2.58(m, 1H), 2,.61-2.64(dd, 1H), 2.71-2.76(m, 1TH),
2.82-2.87(dd, 1H), 4.80-4.83(m, 1H), 6.76-6.76(m, 2H), 6.97-7.04(m, 3H), 7.12(d, 1H), 7.16-
7.35(m, 12H); LRMS APC} m/z 535 [M+H]"

Examnle 20
5-{(35)-3-[ (S-Hvdroxv-z-naphthvl)oxvlnvmlid!n~1—\Ll}-5-methvl-2.2-dlnhenvlhexanamide

Ammonium fluoride (27mg, 0.738mmol) was added to a solution of the product of preparation
19 (46mg, 0.0738mmol) In methanol (3mL) and water (0.3mL) and the mixture stirred at raom
temperature for 18 hours, The mixture was concentrated in vacuo and the residue purified
using a RediSep® silica gef cartridge eluting with dichloromethane:methanol:0.88 ammonia
(100:0:0 to 92:8:0.8). Appropriate fractions were concentrated in vacuo and the residue was
dissolved in diethyl ether (30ml), washed with water (2 x 10ml), dried over magnesium
sulphate and concentrated in vacuo to afford the title compound as an off-\}vhite foam in 35%
yield, 14mg. '

_'HNMR(400MHz, CD;00) 8: 0.97(s, 3H), 1.06(s, 3H), 1.17-1.26(m, 2H), 1.88-1.98(m, 1H),

2,09-2.25(m, 1H), 2.33-2.51(m, 2H), 2.54-2.62(m, 1H), 2.63-2.68(m, 1H), 2.71-2.80(m, 1H),

2.81-2.91(m, 1H), 4.80-4.95(m, 1H), 6.89-7.00(m, .2H), 7.00-7.06(m, 2H), 7.10-7.26(m, 6H},
7.26-7.35(m, 4H), 7.47-7.54(m, 1H), 7.66-7.62(m, 1H); LRMS APCI m/z 509 [M+H]"

Example 21 )
5-1(38)-3-(2-Hvdroxvohenoxy)pyrrolidin-1-yll-5-methy!-2 2-diphenylhexanamide

PCT/IB2006/002727
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Di-isopropylazodicarboxylate (0.22mL, 1.12mmol) was added to an ice-cooled solution of the
product of preparation 17 (205mg, 0.66mmol), triphenyl phosphine (293mg, 1.12mmol), and
2-hydroxyphenol (816mg, 5.59mmol) in tetrahydrofuran (4mL) the solution was stirred with ice
cooling for 2 hours. Triphenyl phosphine (293mg, 1.12mmol) and di-
isopropylazodicarboxylate (0.22mL, 1.12mmol) were added and the resulting solution was
stirred at room temperature for 16 hours. Di-lsopropylazodicarboxylate (0.22mL, 1.12mmol)
was added and the solution was stimed at room temperature for 4 hours. Tic analysls
indicated complete reaction. The reaction mixture was then concentrated in vacuo and the
residue was purified using an Isolute® SCX-2 cartridge, eluting with methanol followed by 1M
ammonia in methanol. The baslc fractions were evaporated under reduced pressure and the
residue was purified by column chromatography on silica gel, eluting with pentane:{ethyl

_ acetate:methanol:0.88 ammonia, 90:10:1) 1:0 to 1:1, to afford the title compound as a brown

gum in 38% yleld, 98mg.

'HNMR(400MHz, CD;0D) 5: 1.02(s, 3H), 1.06(s, 3H), 1.25-1.29(m, 2H), 1.87-1.94(m, 1H),
2.03-2.11(m, 1H), 2.41-2.45(m, 2H), 2.51-2.57(m, 1H), 2.66-2.70(dd, 1H), 2.75-2.84(m, 2H),
4.80-4.85(m, 1H), 6.71-6.84(m, 4H), 7.21-7.37(m, 10H); LRMS APCI m/z 459 [M+H]" 458 [M-

¥

Example 22

5-[(38}-3~{(4-methoxyphenoxy)pvrrolidin-1-yil-5-rethyl-2. 2-diphenvlhexanamide

<,
Q""@"’\

Di-isopropylazodicarboxylate (0.21mL, 1.09mmol) was added to a solution of the product of
preparation 17 (200mg, 0.546mmol), triphenyl phosphine (286rrig, 1.09mmol), and 4-
methoxyphenol (135mg, 1.09mmol) in tetrahydrofuran (3mL) the solution was stirred at room
temperature for 16 hours. The reaction mixture was then concentrated in vacuo and the
residue was purified by column chromatography on silica gel, eluting with pentane:ethyl
acetate, 100:0 to 50:50 The product containing fractions were evaporated under reduced
pressure and the residue was further purified by column chromatography on silica gel, eluting
with ethyl acetate:methanol:0.88 ammonia, 100:0:0 to 95:5:0.5 to afford the tite compound
as a white foam in 14% yield, 36mg.

'HNMR(400MHz, CD,0D) &: 0.98(s, 3H), 1.02(s, 3H), 1.19-1.25(m, 2H), 1.81-1.91(m, 1H),
2.00-2.11(m, 1H), 2.35-2,60(m, 4H), 2.66-2,72(m, 1H), 2.77-2.81(m, 1H), 3.73(s, 3H), 4.64-
4.69(m, 1H), 6.72-6.81(m, 4H), 7.20-7.3%(m, 10H); LRMS APCI myz 473 [M+H]"

L

Example 23
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.i@i&hmmp_hgnoxvmvnoﬁdim-vl\-s-methvi-z.z-diphenv|hexanamide

Boron tribromide (1M in dichloromethane, 0.76mL, 0.761mmol) was added to a solution of the
product of example 22 (36mg, 0.0761mmol) in dichloromethane (3mL) and the mixture was
stirred at room temperature for 1 hour, Tl analysis indicated complete reaction. The reaction
mixture was quenched via dropwise addition of 0.88 ammonia {2mL) and stirred for 30
minutes to allow gas evolution. The reaction mixture was partitioned and aqueous was
extracted with dichloromethane (2 x §mL). Combined organic fractions were concentrated In
vacuo and the residue was purified by colufnn chromatography on sllica gel, eluting with ethyl
acetate to 95:5:0.5 ethyl acetate:methanol:0.88 ammonia to afford the title compound as a
white foam in 46% yleld, 16mg. '

'HNMR{400MHz, CD;OD) &: 0.97(s, 3H), 1.03(s, 3H), 1.20-1.25(m, 2H), 1.81-1.89(m, 1H), |

2.01-2.09(m, 1H), 2.39-2.44{m, 2H), 2.51-2.61(m, 2H), 2.87-2.73(m, 1H), 2.77-2.81(m, 1H),

4.62-4.66(m, 1H), 6.63-6.69(m, 4H), 7.21-7.37(m, 10H); LRMS APCI m/z 458 [M-1]

Example 24 .
5-[(35)-3-(4-trifluromethvi-phenoxypyrrolidin-1-vil-§-methyi-2,2-diphenyihexanamide

Di-isopropylazodicarboxylate (0.11mL, 0.546mmo!) was added to a solution of the product of
preparation 17 (100mg, 0.273mmel), triphenyl phosphine (143mg, 0.546mmol), and 4-
trifluromethylphenol {88mg, 0.546mmol) in tetrahydrofuran (3mL) the solution was stirred at
room temperature for 4 hours. The reaction mixture was then concentrated in vacuo and the
residue was purified by column chromatography on silica gel, eluting with penténe:(ethyl
acetate:methanol:0.88 ammonia, 90:10:1), 1:0 to 1:1 to afford the title compound as a white
foam in 34% yield, 48mg. '

'HNMR(400MHz, CD,0D) &: 0.97(s, 3H), 1.03(s,,3H), 1.21-1.26(m, 2H), 1.84-1.92(m, 1H),
2.11-2.20(m, 1H), 2.35-2.50(m, 2H), 2.52-2.62(m, 2H), 2.69-2.75(m, 1H), 2.85-2.89(m, 1H),

4.81-4.86(m, 1H), 6.93-6.96(d, 2H), 7.20-7.35(m, 10H), 7.52-7.54(d, 2H); LRMS APC! m/z
511 [M+H]" 510 (M-1T

Example 25

PCY/1B2006/002727
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5-I(3R\-3-{4-Trifluoromethyl-phenoxy)pyrrolidin-1-vil-5-methyl-2 2 diphenylhexanenitrile

Sodium hydride (60% dispersion In mineraf oll, 23mg, 0.574mmol) was added to an ice-
cocled solution of the product of preparation 20 (100mg, 0.287mmol) in N,N-
dimethyiformamide (1.5mL) and the mixture was stired at 0°C for 30 minutes. 4-
fluorobenzotrifiuoride (71mg, 0.431mmol) in N,N-dimethylformamide (0.5mL) was added and

~ the mixture was stirred for 16 hours, allowing the temperature to rise to 25°C. The solution

was stirred at 50°C for 24 hours and then stirred at 25°C for 48 hours. Sodium hydride (60%
dispersion in mineral oil, 23mg, 0.574mmol) was added and the solution was stirred for 1.25
hours at 50°C. The reaction mixture was then cooled to 25°C and quenched with water (8mL),
concentrated in vacuo and the aquegus residue was partitioned between ethyt acetate (10mL)
and water (10mL). The aqueous layer was separated and extracted with ethyl acetate
(2x15mL). The combined organic solution was washed with brine (5mL), concentrated in
vacuo and the re§idua was purified by column chromatography on silica gel, eluting with
pentane: ethyl acetate, 3:1 to 0.1, to afford the title compound as a colourless gum in 70%
yield, 10mg.

THNMR(400MHz, CD;OD) B: 1.02(s, 3H), 1.07(s, 3H), 1.44-1.48(m, 2H), 1.88-1.95(m, 1H),
2.i6-2.25(m. 1H), 2.48-2.63(m, 2H), 2.56-2.62(m, 1H), 2.67-2.70(m, 1H), 2.75-2.80(q, 1H),
2.89-2.93(dd, 1H), 4.85-4.89(m, 1H), 8.96-6.98(d, 2H), 7.42-7.45(m, 10H), 7.53-7.55(d, 2H);
LRMS APCI mfz 493 (M+H]'

Example 26
5-{{3R)-3-(4-trifluromethyi-phenoxy)pvrralidin-1-vl}-5-methyl-2.2-diphenylhexanamide

Potassium hydroxide (23mg, 0.406mmol} was added to a solution of example 25 (10mg,
0.0203mmol) in 3-methyl-3-pentanol (2mL) and the mixture was heated under reflux for 16
hours. The solution wés cooled to 26°C and potassium hydroxide {23mg, 0.406mmol) was
added and the solution was heated under reflux for an additional 24 hours. The reaction
mixture was then cooled to room temperature, concentrated in vacuo and the residue was
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pusified by column chromatography on silica gef, eluting with ethyl acetate:methancl:0.88
ammonia, 95:5:0.5. to afford the title compound as a colourless gum in 68% yield, 7mg.
"HNMR(400MHz, CD;0D) &: 0.97(s, 3H), 1.03(s, 3H), 1.20-1.25(m, 2H), 1.84-1.91(m, 1H),
2.10-2.20(m, 1H), 2.34-2.49(m, 2H), 2.62-2.61(m, 2H), 2.69-2.74(m, 1H), 2.84-2.88(dd, 1H),
4.81-4.85(m, 1H), 6.94-6.96(d, 2H), 7.20-7.35(m, 10H), 7.53-7.55(d, 2H); LRMS APCI m/z
541 [M+H]* 510 [M-1T

Example 27 :
5-{{3R)-3-(3-chloro-4-methoxy-phenoxy)pyirolidin-1-yll-5-methyl-2.2-diphenylhexanenitrile

L) 4,
SR L

Sodium hydride (60% dispersion in mineral oil, 31mg, 0.776mmel) was added to an ice-
cooled solution of the product of preparation 20 (135mg, 0.388mmel) in N,N-
dimethylformamide (4mL) and the mixture was stitred at 0°C for 15 minutes. 2-chloro-4-fluoro-
anisole (93mg, 0.582mmol) in N,N-dimethylformamide (1mL) was added and the mixture was
stirred for 18 hours, at 50°C. The solution was coocled to 25°C and sodium hydride (60%
dispersion in mineral oil, 62mg, 1.55mmol) was added and the solution was stirred for 16

hours at 80°C. The reaction mixture was then cooled to 25°C and quenchéed with water (3mL),
concentrated in vacuo and the aqueous residue was partitioned between ethy! acetate (20mL)
and water (5mL). The aquecus layer was separated and extracted with ethyl acetate
(2x20mL). The combined organic solution was washed with brine (10mlL), concentrated in
vacuo and the residue was purified by column chromatography on silica gef, eluting with
pentane:(ethyl acetate:methanol;0.88ammeonia, 90:10:1), 3:1 to 1:1. The product containing
fractions were evaporated under reduced pressure and the residue was further purified using
an Isolute® SCX-2 cartridge, eluting with methano! followed by 1M ammonia in methanol. The
basic fractions were evaporated to afford the title compound as a yellow gum in 32% vyield,
61mg, .

 THNMR(400MHz, CD,0D) &: 1.03(s, 3H), 1.08(s, 3H), 1.28-1.31(m, 2H), 1.76-1.80(m, 1H),

1.86-1.93(m, 1H), 2.09-2.18(m, 1H), 2.49-2.63(m, 2H), 2.67-2.70(m, 1H), 2.76-2.87(m, 2H),
3.80(s, 3H), 4.71-4.75(m, 1H), 6.74-6.77(dd, 1H), 6.89-6.95(dd, 1H), 7.24-7.46(m, 10H), 8.45-
8.59(m, 1H); LRMS APCI m/z 489 [M+H]®

Example 28
5-{(3R)-3-(3-chloro-4-methoxy-phenoxyipvrrolidin-1-yil-5-methyl-2 2-diphenvihexanamide

PCT/IB2006/002727
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Potassium hydroxide (140mg, 2.49mmol) was added to a solution of the product of example
27 (61mg, 0,125mmol) in 3-methyl-3-pentanol (5mL) and the mixture was heated under reflux
for 16 hours. The solution was coaled to room temperature, cencentrated in vacuo-and the
residue was pam:tioned between dichloromethane (10mL) and water (5mL), aqueous was
extracted with dichloromethane {3 x 10mL). Combined organics were concentrated under
reduced pressure and the residue purified by column chromatography on silica gel, eluting
with ethyl acetate:methanok:0.88 ammonia, 90:10:1. The product contalning fractions were
evaporated under reduced pressure to afford the title compound as a colourless gum in 33%
yield, 21mg.

THNMR(400MHz, CD;0D) '&: 1.03(s, 3H), 1.09(s, 3H), 1.26-1.30(m, 2H), 1.88-1.96(m, 1H),
2.05-2.14(m, 1H), 2.35-2.49(m, 2H), 2.70-2.75(m, 2H), 2.82-2.88(m, 1H), 2.91-2.96(m, 1H),
3.81(s, 3H), 4.72-4.76(-m, 1H), 6.73-6.76(dd, 1H), 6.88-6.89(d, 1H), 6.94-6.95(d, 1H), 7.24-
7.36(m, 10H); LRMS APCI m/z 507 (M+H]" 505 [M-1T

Example 29 ) )
5-[(38)-3-(3-Hydroxv-5-methvl-phenoxy}-pyrrolidin-1-v{}-5-methyl-2.2-diphenvi-hexanoic _acid

amide

SEal!

NH,

(2 °
) HO

Diisopropyl azodicarboxylate (212pL, 1.093mmol) was added in three portions to an ice-
cooled solution of triphenyl phosphine (287mg, 1.093mmal), S-methylresorcinol (678mg,
5.464mmol} and product from preparation 17 (200mg, 0.546mmoi) in tetrahydrofuran (8mL)
and the mixture was stimed at 0°C to room temperature for 2 hours. The reaction mixture was

concentrated in vacuo and residue purified using an Isolute® SCX-2 cartridge, eluting with
methanol followed by 1M ammonia In methanol, Basic fractions were concentrated in vacuo
and the residue was purified by column chromatography on silica gel, eluting with ethyl
acetate:methanol:0.88 ammonia, 98:2:0.2 to 94:6:0.6 to afford the title compound as a white
foam in 27% yleld, 70mg. :

'HNMR({400MHz, CD;0D) & 1.00(s, 3H), 1.06(s, 3H), 1.24-1.27(m, 2H), 1.87-1.93(m, 1H),
2.05-2.13(m, 1H), 2.19(s, 3H), 2.39-2.45(m, 2H), 2.81-2.69(m, 2H), 2.75-2.81(m, 1H), 2.85-

PCT/IB2006/002727
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2.90(m, 1H), 4.69-4.73(m, 1H}, 6.07(s, 1H}, 6.13(s, 1H), 6. 21(s 1H), 7217, 35(m, 10H);
LRMS ESI m/z 473 [M+H]

Example 30
54(38)-3-{3-Hydroxy-2-methyl-phenoxy)-pyrrolidin-1 -vI1-5-methvl-2 2-diphenvl-hexanoic _acid

amide

The title compound was prepared from the product of prepafaﬁorL 17 and 2-methylresorcinol,
using the same method as that described for example 29, o affor& an off-white foam in 68%
yield.

"HNMR({400MHz, CD,0D) 8: 0.99(s, 3H), 1.04(s, 3H), 123—1 .28(m, 2H), 1.86-1.93(m, 1H)
1.98(s, 3H), 2.02-2.11(m, 1H), 2.41-2.45(m, 2H), 2.57-2.67(m, 2H), 2.71-2.78(m, 1H), 2.88-
2.92(m, 1H), 4.68-4.72(m, 1H), 6.26-6.‘28(d, 1H), 6.38-6.40(d, 1H), 6.87-6.91(t, 1H), 7.21-
7.24(m, 2H), 7.27-7.30(t, 4H), 7.34-7.36(m, 4H); LRMS ESI m/z 473 [M+H]"

Example 31
5-[{38)-3-( 2.4~D_ichIoro-5-Hvdroxv-Dhenoxv)-Dv rrolidin-1-yi]-5-methyi-2,2-diphenv(-hexanoic

acid amide

Cl

Cl

The title compound was prepared from the product of preparation 17 and 4.6-
dichlororesorcinol using the same method as that described for example 29, with the addition
of further triphenyl phosphine (2eq) and diisopropyt azodi carboxyfate (2eq) after both 18hrs
and 24hrs, and subsequent stirring for an additiona) 24hrs, to afford an off-white foam in 21%
yield.

'HNMR(400MHz, CD;0D) &: 0.99(s, 3H), 1.06(s, 3H), 1.24-1.28(m. 2H), 1.89-1.96(m, 1H),
2.05-2.14(m, 1H), 2.38-2.49(m, 2H), 2.69-2.70(m, 2H), 2.75-2.81(m, 1H), 2.89-2.93(m, 1H),
4.71-4.74(m, 1H), 6.48 (s, 1H), 7.21-7.24(m, 3H), 7.26-7.31(t, 4H); 7.34-7.37(m, 4H); LRMS
APC! m/z 527 (M+H]"

TR
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Exa 32
5-{38)-3-(4 5-Dichloro-2-Hydroxy-phenoxy)-pvrrolidin-1-yll-5-methv}-2. 2-dithenvl-hexanoic
acld amide '
QURASY
NH,
OH
LY
Cl
o
5 The title compound was prepared from the product of preparaton 17 and 4,5-
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25

dichlorocatecho, using the same method as that described for example 28, with the addition
of further triphenyl phosphine (2eq) and diisopropyl ézodicarboxylate (2eq) after both 18hrs
and 24hrs, and subsequent stirfing for an additional 24hrs, to afford an off-white foam in 18%
yield, ' _ - .
'HNMR(400MHz, CD;0D) &: 1.03(s, 3H), 1'.0'9(3,‘ 3H), 1.19-1.31(m, 2H), 1.90-1.97(m, 1H),
2.05-2.14(m, 1H), 2.34-2.43(m, 2H), 2.61-2.67(m, 1H), 2.69-2.73(m, 1H) 2.76-2.79(m, 1H),
2.86-2.92(m, 1H), 4.78-4.83(m, 1H), 6.85 (s, 1H), 6.94(s, 1H), 7.21-7.40(m, 10H); LRMS ESI
m/z 527 [M+H}" ’ : '

Example 33 .
5-1(38)-3-(3-Chloro-5-methoxy-phenoxy)-pvrrolidin-1-vi-5-methyl-2.2-diphenyl-hexanoic _acid
amide

Diisopropyi azodicarboxylate (160uL, 0.820mmol) was added in three portions to an ice-
cooled solution of triphenyl phosphine (215mg, 0.820mmol), 3-chloro-5-methoxyprieno|
(326mg, 2.049mmol) and the product from preparation 17 (150mg , 0.410mmol) in
tetrahydrofuran (8mL) and the mixture was stirred at 0°C to room temperature for 18 hours.
The reaction mixture was concentrated in vacuo and purified using an Isolute® SCX-2
cartridge, eluting with methanol, then with 2M ammonia in methanol. Basic fractions were
concentrated In vacue and the residue was purified by column chrométography on silica gel,
eluting with dichloromethane:methanol:0.88ammonia, 98:2:0.2 to 94:6:0.6 to afford the title
compound as a green gum In 97% yield, 200mg,

'HNMR(400MHz, CD,0D) 5: 0.97(s, 3H), 1.03(s, 3H), 1.20-1.25(m, 2H), 1.81-1.89(m, 1H),
2.06-2.14(m, 1H), 2.35-2.48(m, 2H), 2.51-2.60(m, 2H), 2:67-2.73(m, 1H), 2.79-2.83(m, 1H),

05~
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3.75(s, 3H), 4.70-4.74(m, 1H), 6.28-6.30(t, 1H), 6.41-6.42(t, 1H), 6.51-6.52¢t, 1H), 7.20-

© 7.24{m, 2H), 7.26-7.30(t, 4H), 7.33-7.35(m, 4H); LRMS ESI m/z 507 [M+H]"

Example 34
5-1(38)-3-(3-Chloro-5-hydroxy-phenoxy)-pyrrolidin-1-yl-5-methyl-2, 2-diphenyl-hexanole  acid

amide

Peas

NH,
W
HO

Boron tribromide (1M In dichloromethane, 1.97mL, 1.976mmol) was added to an jce-cooled
solution of the product of example 33 (200mg,-0.395mmol) in dichloromethane (10mL) and
the mixture was stirred at 0°C to room temperature for 18 hours. The reaction was quenched
with 0.88 ammonia solution and stirred at room temperature for 80 minutes. The reaction
mixture was extracted with dichloromethane (3x10mL) and the combined organic solution was
dried over sodium sulfate and concentrated In vacue. Purification of the residue by column
chromatography on silica gel, eluting with dichloromethane:methanol.0.88 ammonia, 85:5:0.5,
afforded the title compound as a white foam in 45% yield, 88mg.
THNMR(400MHz, CD50D) &: 1.01(s, 3H), 1.06(s, 3H), 1.24-1.28(m, 2H), 1.85-1.93(m, 1H),
2.06-2.15(m, 1H), 2.38-2.46(m, 2H), 2.61-2.69(m, 2H), 2.74-2.81(m, 1H), 2.87-2.92(m, TH),’

4.70-4,74(m, 1H), 6.18-6,19(t, 1H), 6.30-6.31(, 1H), 6.38-6,39(t, 1H), 7.22-7.26(m, 2H), 7.28-
7.31(t, 4H), 7.33-7.36(m, 4H); LRMS ESI m/z 493 [M+H]*

ci

Example 35
5-[{38)-3-(4-Chloro-2-Methoxy-phenoxy)-pvirolidin-1-yfl-5-methyl-2 2-diphenyl-hexanoic__acid-
amide

L
s

cl
The title compound was prepared from the product. of preparation 17 and 4-chioro-2-
methoxyphenol, using the same method as that described for example 33, with stiring for
2hrs and Isolute® SCX cartridge purification to afford a colourless gum in 100% yleld.
'HNMR(400MHz, CD50D) &: 0.96(s, 3H), 1.02(s, 3H), 1.21-1.25(m, 2H), 1.83-1.90{m, 1H),
2.02-2.11(m, 1H), 2.42-2.46(m, 2H), 2.48-2.54(m, 1H), 2.62-2.66(dd, 1H), 2.69-2.80(m, 2H),
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3.73(s, 3H), 4.68-4.73(m, 1H), 6.76-6.77(d, 1H), 6.82-6.85(dd, 1H), 6.91-6.92(d, 1H), 7.20-
7.23(m, 2H), 7.26-7.29(t, 4H), 7.33-7.37(m, 4H); LRMS ESI m/z 473 [M+H]"

Example 36 .
5-1{38)-3-{4-Chloro-2-Hydroxy-phenoxy}-pyrrolidin-1-yl}-5-methyl-2.2-diphenvi-hexanocic _acid

" amide

OH

Cl

The title compound was prepared from the product of example 35, using the same method as
that described for example 34, with stiring for 3 hours and purification by column
chromatography on silica gel, eluting with ethyl acetate:methanol:ammonia, 98:2:0.2 to
94:6:0.6 to afford a white foam in 72% yield.

YHNMR({400MHz, CD;0D) &: 0.86(s, 3H), 1.02(s, 3H), 1.21-1.25(m,2H), 1.83-1.90(m, 1H),
2.02-2.11(m, 1H), 2.42-2.46(m, 2H), 2.48-2.54(m, 1H), 2.62-2.66(dd, 1H), 2.69-2.80(m, 2H),
4.68-4.73(m, TH), 6.75-8.77(d, 1H), 6.82-6.85(dd, 1H), 6.91-6.92(d, 1H), 7.20-7.23(m, 2H),
7.26-7.29(1, 4H), 7.33-7.37(m, 4H); LRMS ESI m/z 473 [M+H] ' :

Example 37
5-[(38)-3-(2-Chloro-3-Methoxy-phenoxy)-pyrrolidin-1-vij-6-methy|-2,2-diphenyl-hexanocic _acld
amide

oPEas

NH,
Ci
(2 °
The title compound was prepared from the product of preparation 17 and the product of
preparation 21, using the same method as that described for example 33, with Isolute® SCX
cartridge purification to afford a white foam in 106% yield.

THNMR(400MHz, CDsOD}) 5: 0.89(s, 3H), 1.04(s, 3H), 1.23-1.28(m, 2H), 1.88-1.95(m, 1H),
2.04-2.13(m, 1H), 2.42-2.46(m, 2H), 2.56-2.63(m, 1H), 2.65-2.70(m, 1H), 2.72-2.79(m, 1H),

,2.88-2.93(m, 1H), 3.85(s, 3H), 4.79-4.81(m, 1H), 6.54-6.57(dd, 1H), 8.67-6.69(dd, 1H), 7.14-

7.18(t, 1H) 7.20-7.24(m, 2H), 7.27-7.30(t, 4H), 7.33-7.37(m, 4H); LRMS ESI m/z 507 M+H]"

oA
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Example 38
5-[(38)-3-(2-Chlora-3-Hydroxv-phenoxy)-pyrrolidin-1-yil-6-methyi-2,2-diphenvl-hexanocic _acid
amide '

"O

NH,
(2 °
The title compound was prepared from the product of example 37, using the same method as
that described for example. 34, to afford a white foam in 37% yle'd.
1HNMR(400MHZ. CD,0D) 5: 1.08(s, 3H), 1.12(s, 3H), 1.31-1.36(m, 2H), 1.97-2.05(m, 1H),
2.07-2.16(m, 1H), 2.44-2.48(m, 2H), 2.77-2.96(m, 3H), 3.05-3.10(q, 1H), 4.82-4.87(m, 1H),

6.43-6.45(dd, 1H), 6.54-6.57{dd, 1H), 7.01-7.05(t, 1H), 7.22-7.26(m, 2H), 7.29-7.33(1, 4H),
7.36-7.39(m, 4H); LRMS ESI m/z 493 [M+H]"

Cl

CH

Example 39 & 40 .

The following compounds were prepared from the product of preparation 17 and 2-
chiororesorcinol, using the same method as that described for examplé 33, with the addition
of further tripheny! phosphine {2eq) and diisopropyl azedicarboxylate (2eq) after 18hrs,-and
subsequent stifﬁng for an additional 3hrs. Crude material was purifled by column
chromatography on silica gel, eluting with ethyl acetate: methanol:0.88ammonia, 98:2:0.2 to
94:6:0.6, to yield a mixture of regioisomers that were separated by HPLC on a Luna C8(2)
acldic . column, eluting with acetonitrile:water.diethylamine, 1:1:0.05 to afford the fitle
compounds as white solids in 12% and 1% yield respectively.

Example 39
5-[(38)-3-(4-Chloro-3-Hydroxv-phenoxy)-pyrrolidin-1-yIl-5-methyi-2.2-diphenvi-hexanoic __acid
amide

oA

NH,
2 °
Gl

'HNMR(400MHz, CD,0D) &: 0.98(s, 3H), 1.04(s, 3H), 1.23-1.27(q, 2H), 1.87-1.95(m, 1H),
2,05-2.13(m, 1H), 2.41-2.47(m, 2H), 2.54-2.60(m, 1H), 2.62-2.68(dd, 1H), 2.79-2.77(g, 1H),
2.86-2.90{(q, 1H), 4.69-4.74(m, 1H), 6.32-6.36(m, 2H), 7.07-7.09(d, 1H), 7.20-7.24(m 2H),
7.27-7.30(, 4H), 7.35-7.37(m, 4H); LRMS ESI m/z 493 [M+H]"

OH

PCT/IB2006/002727
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Example 40
5 ~3-(2-Chloro-§-Hydroxy-phe - idin-1-yll-5-methy}-2.2-divhenyl-hexanoic acid
amide

NH, o
OH
"HNMR(400MHz, CD;OD) 5: 0.99(s, 3H), 1.04(s, 3H), 1.21-1.26(m, 2H), 1.82-1.90(m, 1H),
2.05-2,15(m, 1H), 2.35-2.46(m, 2H), 2.53-2.62(m, 2H), 2.69-2.75(q, 1H), 2.81-2.86(q, 1H),

4.66-4,71(m, 1H), 6.27-6.30(dd, 1H), 6.39-6.40(d, 1H), 7.09-7.11(d, 1H), 7.21-7.36(m, 10H);
LRMS ESI m/z 493 [M+H]" '

'Examnle 41

5-[(3R)-3-(3-Chloro-2-Methoxv-phenoxy)-pyrrolidin-1-vll-5-methyi-2,2-diphenyl-hexanenitrile

O—

ci

The product of preparation 20 (150mg, 0.431mmol) in dimethylformamide (3ml) was added
drop wise to an ice-cooled solution of sodium hydride (60% dispersion in mineral oil, 52mg,
1.293mmo}) In dimethylformamide (1ml). After stiring for 1 hour the product of preparation 22

l (103mg, 0.646mmol) in dimethylformamide (1ml) was added and the mixture was heated to

60° for 96 hours. The solution was concentrated In vacuo and partitioned between ethyl
acetafe (10mi) and water (10ml). The organic layer was extracted and washed again with
water (10ml), then dried over sodium sulphaie and concentrated in vacuo, to afford the titfe
compound as a brown oil in 74% yield, 158mg.

'HNMR(400MHz, CD30OD) &: 1.03(s, 3H), 1.08(s, 3H), 1.44-1.49(m, 2H), 1.90-1.97(m, 1H),
2.12-2.21{m, 1H), 2.50-2.62(m, 3H), 2.74-2.83{m, 2H}, 2.87-2.91(m, 1H), 3.74(s, 3H), 4.81-
4,84(m, 1H), 6.83-6.85(dd, 1H), 6.93-7.00(m, 2H), 7.25-7.42(m, 10H); LRMS ES! mfz 489
[M+H]"

Example 42

5-[{3R)-3-(3-Chloro-2-Methoxv-phenoxy)-pvirolidin-1-yil-5-methvl-2,2-diohenyl-hexanoic _acid
amide

o\
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I NH,
() °

The title compound was prepared from the product of example 41, using the same method as
that described for example 2. The crude compound was purified by column chromatography
on silica gel, eluting with dichloromethane:methanol:0.88 ammonia, 96:5:0.5, to afford a white
foam, in 50% vyield.

'HNMR(400MHz, CD,0OD) &: 1.00(s, 3H), 1.05(3. 3H), 1.23-1.27(q, 2H), 1.88-1.96(m, 1H),
2.07-2.16(m, 1H), 2.41-2.46(m, 2H), 2.56-2.61(m, 1H), 2.64-2.77(m, 2H), 2.86-2.92(m, 1H),
3.75(s, 3H), 4.77-4.82(m, 1H), 6.80-6.83(dd, 1H), 6.96-6.99(m, 2H), 7.21-7.25(m, 2H), 7.27-
7.31(t, 4H), 7.34-7.36(m, 4H); LRMS ES| m/z 507 [M+H]"* ‘

U |
0

o]

Example 43
8-{(3R)-3-(3-Chioro-2-Hvdroxy-phenoxy)-pvrrolidin-1-vil-5-methyl-2 2-diphenyl-hexanoic _acid

amide

The title compound was-prepared from the product of example 42, using the same method as
that described for examp]e 34, to afford a white foam in 65% yleld.

'HNMR(400MHz, CD,0D) &: 1.05(s, 3H), 1.09(s, 3H), 1.28-1.32(m, 2H), 1:88-1.98(m, 1H),
2.03-2.13(m, 1H), 2.42-2.46(m, 2H), 2.59-2.67(m, 1H), 2.70-2.75(m, 1H), 2.81-2.93(m, 2H), -
4.84-4.88(m, 1H), 6.86-6.70(t, 1H), 6.77-6.79(d, 1H), 6.88-8.91(d, 1H), 7.21-7.25(m, 2H),
7.28-7.32(t, 4H), 7.35-7.37(m, 4H); LRMS ES| m/z 493 {M+H]" »

Examole 44
5-[(3S)-3-(3-Hvdroxv-2.5-dimethvl-ﬂhenoxu)-ovrrolidin—1-vI'|-5-methvl-2.2~dinhenvl—hexanolc

acld amide

N

1
NH,
O o
OH '

WO
N
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The tile compound was prepared -from- the product of preparation 17 and 256
dimethylresorcinol, using the same method as that described for example 29, with the

addition of further triphenyl phosphine (2eq) and diisopropyl azodicarboxylate (2eq) after -

18hrs, and subsequent stirring for 1 hour to afford a pale brown foam in 58% yield.
'HNMR{400MHz, CD,OD) &: 0.99(s, 3H), 1.04(s, 3H), 1.24-1.28(m, 2H), 1.85-1.92(m, 1H),
1.93(s, 3H), 2.01-2.10(m, 1H), 2.20(s, 3H), 2.41-2.45(m, 2H), 2.56-2.66(m, 2H), 2.70-2.78(m,
1H), 2.86-2.93(m, 1H), 4.67-4.873(m, 1H), 6.11(s, 1H), 6.24(s, 1H), 7.20-7.24(m, 2H), 7.26-
7.30(t, 4H), 7.33-7.37(m, 4H); LRMS APC! m/z 487 [M+HT

Example 45
5-{{3S)-3-(3-Fluoro-5-Methoxy-phenoxy)-pyrrolidin-1:-vIl-5-methyF-2.2-diphenvl-hexanoic _acid
amide

The title compound was prepared from the product of preparation 17 and the product of
preparation 23, using the same methoed as that described for example 33, to afford the

praduct as a colourless gum in 100% yield.
LRMS ESl m/z 491[M+H]"

Example 46
5(35)-3-(3-Fluoro-5-Hvdroxy-phenoxy)-pyrrolidin-1-yil-5-methyl-2. 2-dipheny)-hexanoic __acid
amide

The title compound was prepared from the product of example 45, using the same method as
that ‘described for example 34, with the addition of further boron tribromide (1M in
dichloromethane, 4eq) after 3 hours, and subsequent stiming for 2hrs. Crude material was
purified by column chromatography on silica gel, eluting with ethyl acetate:methanc!:0.88
ammonia, 98:2:0.2 to 94:6:0.6 to afford a white foam in 35% yield.

'HNMR(400MHz, CD;0D) &: 0.99(s, 3H), 1.04(s, 3H), 1.21-1.26(m, 2H), 1.82-1.90(m, 1H),
2.05-2.14(m, 1H), 2.39-2.45(m, 2H), 2.54-2.63(m, 2H), 2.69-2.75(m, 1H), 2,82-2.87(q. 1H),

PCT/IB2006/002727
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4.66-4.71(m, 1H), 6.02-6.11(m, 3H), 7.21-7.26(m, 2H), 7.27-7.31(t, 4H), 7.33-7.36(m, 4H);
LRMS APCI m/z 477 [MHH]*

Example 47
5-[(3R)-3-(3-Methoxy-5-trifluoromethvl- oxv)-pyrrolidin-1-vil-5-methyl-2,.2-diphenyl-

hexanenitrile

O/

The fitle compound was prepared from the product of preparation 20 and the product of
preparation 24, using the same method as that described for example 41, The residue was
purified by column chromatography on silica gel, eluting with dichloromethane:methanol:0.88
ammonia, 95:5:0.5, to afford a pale brown gum in 32% yield.

THNMR(400MHz, CD,0D) &: 1.03(s, 3H), 1.08(s, 3H), 1.44-1.48(m, 2H), 1.87-1.80(m, 1H),

| 2.14-2.22(m, 1H), 2.49-2.54(m, 2H), 2.56-2.62(m, 1H), 2.67-2.70(d, 1H), 2.75-2.81(q, 1H),

2.87-2.91(m, 1H), 3.80(s, 3H), 4.82-4.85(m, TH), 8.81(s, 1H), 8.67(s, 1H), 6.74 (s, 1H), 7.24-
7.42(m, 10H); LRMS APCI m/z 523 [M+H]"

Example 48
5-H{3R)-3-( 3-Methoxy-5-trifluoromethvi-phenoxy)-pyrrolidin-1-yll-5-methyl-2,2-diphenyl-
hexanaic acid amide

The title compound was prepared from fhe product of example 47, using the same method as
that described for example 2, to afford product a colourless gum in 83% yield.
'HNMR(400MHz, CD;0D) &: 0.98(s, 3H), 1.02(s, 3H), 1.20-1 25(m,-2H), 1.82-1.89(m, 1H),
2,08-2.17(m, 1H), 2.38-2.46(m, 2H), 2.49-2.59(m, 2H), 2.66-2.72(q, 1H), 2.81-2.86(m, 1H),
3.80(s, 3H), 4.76-4.81{m, 1H), 6.58-6.60(q, 1H), 6.64(5; 1H), 6.74(s, 1H), 7.18-7.36(m, 10H);
LRMS APCI m/z 541 [M+H]" »

I\
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Example 49

5-[(3R)-3-{3-Hvdroxy-5-triflugromethyl-phenoxvi-pvrrolidin-1-vIl-5-methyl-2.2-diphenyl-

hexanoic acid amide

The title compound was prepared from the product of example 48, using the same method as
that described for example 34, to afford a colourless gum in 40% yield, .
"HNMR(400MHz, CD;0D) &: 0.99(s, 3H), 1.04(s, 3H), 1.22.1.27(m, 2H), 1.84-1.91(m, 1H),
2.08-2.16(m, 1H), 2.38-2.47(m, 2H), 2.54-2.63(m, 2H), 2.69-2.75(q, 1H), 2.85-2.89(m, 1H),
4.73-4.78(m, 1H), 6.45-6.47(t, 1H), 6.52-6.53(s, 1H), 6.60-6.,61(s, 1H), 7.21-7.24(m, 2H),
7.27-7.30(t, 4H), 7.34-7.36(m, 4H); LRMS APCt m/z 527 [M+H]"

Example 50 . )
5-[{38)-3-(4-Fluora-3-Methoxy-phenoxy)-pymrolidin-1-vii-5-methyl-2.2-diphenvi-hexancic _acid

amide K

QPEas

NH,

) f

" The title compound was prepared from the product of preparation 17 and the prodilct of

preparation 25, using the same method as that described for example 33, with the addition of
further triptienyl phosphine (2eq) and diisopropyl azodicarboxylate (2eq) after both 16hrs and
17hrs, with subsequent stirring for an additional 1hr and Isolute® SCX cartridge puriﬁcétion to
afford a pale brown foam in 86% yleld.

'HNMR(400MHz, CD,0OD) 8: 0.98(s, 3H), 1.03(s, 3H), 1.21-1.26(m, 2H), 1.82-1.88(m, 1H),
2.04-2.13(m, 1H), 2.37-2.47(m, 2H), 2.62-2.62(m, 2H), 2.68-2.74(q, 1H), 2.81-2.85(m, 1H),
3.79(s, 3H), 4.69-4.73(m, 1H), 6.28-6.32(m, 1H), 6.52-6.56(dd, 1H), 6.90-6.95(dd, 1H), 7.20-
7.24(m, 2H), 7.26-7.30(t, 4H), 7.33-7.36(m, 4H); LRMS APCI m/z 491 [M+H]"

Examole 51 .
5-[{38)-3-{2-Fluoro-3-Methoxv-phenoxy)-pyrmrolidin-1-vll-6-methyl-2.2-diphenvl-hexanoic _acid
amide

\
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The title compound was prepared from the product of preparation 17 and the product of
preparation 26, using the same method as that described for example 33, with the addition of
further triphenyl phosphine (2eq) and dilsopropyl azodicarbéxylate (2eq) afier both 16hrs and
17hrs, with subsequent stirring for an additional 1hr and Isolute® SCX cartridge purification to
afford a pale yellow foam in 86% yield.

'HNMR(400MHz, CD;0D) &: 0.98(s, 3H), 1.02(s, 3H), 1.22-1.26(m, 2H), 1.85-1 93(m 1H),
2.04-2,12(m, 1H), 2.40-2.45(m, 2H), 2.51-2.56(m, 1H), 2.62-2.65(m, 1H), 2.68-2.74(q, 1H),
2.82-2.86(m, 1H), 3.83(s, 3H), 4.?44.78(m, 1H), 6.53-8.57(t, 1H), 6.66-8.70(t, 1H), 6.93-
6.98(td, 1H), 7.20-7.24{m, 2H), 7.27-7.30(t, 4H), 7.33-7.36(m, 4H); LRMS APCI m/z 491
HHT . )

Example 52
5-[(38)-3-(4-Fluoro-3-Hydroxy-phenoxy)-pyrrolidin-1-yll-5-methyl-2. 2-di _gh_e_nvl-hgx_nouc acid
amide

OH
F
The title compound was prepared from the product of example 50, using the same method as
that described for example 34, with stiring for 3 hours and purification by column
chromatography on silica gel, eluting with ethyl acetate:methancl:0.88 ammoenia, 98:2:0.2 to
94:8:0.6. to afford a white foam in 52% vyleld.
'HNMR(400MHz, CD30D) 5: 0.99(s, 3H), 1.04(s, 3H), 1.22-1.27(m, 2H), 1.82-1 .90(m, 1H),
2.03-2.12(m, 1H), 2.38-2.46(m, 2H), 2.55-2.64(m, 2H), 2.70-2.76(q, 1H), 2.83-2.87(m, 1H),
4.68-4.69(m, 1H), 6.19-6.23(dt, 1H), 6.38-6.40(dd, 1H), 6.85-6.90(dd, 1H), 7.21-7.25(m, 2H),
7.27-7.31(t, 4H), 7.33-7.36(m, 4H); LRMS APCI| m/z 477 [M+H]"

Example 53
5~](3S)-3.—fz-FIuoro-a-Hvdroxv-nhenoxv)-bvrrolidin-1-vl]-5-mgthvl—2.2-dinhenvl-hexanolc acid
amide
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The title compound was prepared from the product of example 51, using the same method as
that described for example 34, with stirring for 3 hours and purification by column
chromatography on silica gel, eluting with ethyl acetate:methanol:ammonia, 98:2:0.2 fo
94:6:0.6 to afford a white foam in 26% yleld. :

’HNMR(400MHz, CD,0D) &: 1.00 (s, 3H), 1.04(s, 3H), 1.24-1.28(m, 2H), 1.88-1.85(m, 1H),
2.04-2.13(m, 1H), 2.41-2.47(m, 2H), 2.55-2,63(m,  1H), 2.66-2.71(m, 1H), 2.72-2.78(q, 1H),
2.86-2.91(m, 1H), 4.73-4.77(m, 1H), 6.38-6.42(t, 1H), 6.48-6.53(t, 1H), 6.80-6.85(td, 1H),
7.21-7.25(m, 2H), 7.27-7.31(t, 4H), 7.34-7.37(m, 4H); LRMS ES| m/z 477 [M+H]"

Examplé 54
5-{(3R}-3-(3-Hvdroxy-benzyloxy)-pvrrolidin-1-yll-6-methvl-2 2-dishenyl-hexanoie acid amide

O
o

4M Hydrochloric acid in dioxane (3mf) and water (0.3ml) were added to the product of
preparation 29 (95mg, 0.186mmol} and the resulting solution was stirred at 60°% for 20
minutes. The reaction was cocled to room temperature and partitioned between ethyl acetate
(20ml) and saturated sodium hydrogen carbonate solution (10ml). The aqueous iayer was
extracted and washed with ethyl acetate (2x10ml) and the combined organic tayers dried over

sodium sulphate and concentrated In vacuo. The residue was purified by column
chromatography, eluting with ethyl acetate:methanol:0.88 émmOnla, 97:3:0.2 to 95:5:0.5, to
afford the titte compound as a colourless gum in 51% yleld, 44mg.

'HNMR(400MHz, CD,0D) &: 0.99(s, 3H), 1.00(s, 3H), 1.24-1 .28(m, 2H), 1.74-1.81(m, 1H),
1.87-1.94(m, 1H), 2.40-2.44(m, 2H), 2.49-2.58(m, 2H), 2.61-2.67(m, 1H), 2.71-2.76{m, 1H),
3.98-4.03(m, 1H), 4.36(s, 2H), 6.67-6.69(d, 1H), 6.74-6.76(m, 2H), 7.09-7.13(t, 1H), 7.22-
7.28(m, 2H), 7.29-'7.32(1, 4Hy), 7.35-7.38(m, 4H); LRMS ESI m/z 473 [M+H]"

Example 55
5-{(38)-3-[(3-Bromobenzvhoxylpvrrolidin-1-vl}-5-methy-2,2-diphenylhexanenitrile
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Sodium hydride (60% dispersion In minerai oil, 150mg, 3.74mmol) was added portionwise to
an ice-cooled solution of the product of preparation 18 (1.3g9, 3.74mmol) In N,N-
dimethylformamide (20mL) and the mixture was stited at 0°C for 1 hour. 3-
Bromobenzylbromide (935mg, 3.74mmol) was added and the mixture was stirred for 4 hours,
allowing the temperature to rise to 25°C. The reaction mixture was then quenched with water,

" concentrated in vacuo and the aqueous residue was partitioned between ethyl acetate (50mL)

and water (30mL). The aqueous layer was separated and extracted with ethyl acetate
{4x30mL). The combined organic solution was dried over sodium sulfate, concentrated in
vacuo and the residue was purified by column chromatography on silica ge!, eluting with
péntane:ethyl acetate, 50:50 to 100:0, to afford the title compound as a pale brown oil in 70%
yleld. '

'HNMR(400MHz, CD,0D) &: 1.02(s, 3H}, 1.04(s, 3H), 1.41-1.54(m, 2H), 1.77-1.85(m, 1H),
1.93-2.02(m, 1H), 2.49-2.64(m, 3H), 2.62-2.76(m, 3H), 4.02-4.07(m, 1H), 4.43(m, 2H), 7.18-
7.50(m, 14H); LRMS APC! m/z 518 [M+H}"

Example 56 ‘
5-{(3S)—3-[(3'—Hvdroxvbinhenv|-3-\}l)methoxvlnv_rrolldin-1-vl}—5-methvl-2.2-
diphenvlhexanenitrile

I',
O

AL @

N
[1,1-Bis(diphenylphasphinc)ferrocene)palladium(ll) chloride {16mg, 19umol) was added to a
solution of the product of example 55 (205mg, 0.38mmol), 3-hydroxyphenylboronic acld
(106mg, 0.77mmol) and sodium carbonate (81mg, 0.77mmol} in tetrahydrofuran (SmL) and
water (1mL) and the mixture was heated under reflux for 16 hours. The cooled reaction
mixture was then concentrated in vacuo and the residue was purified by column
chromatography on silica gel, eluting with ethyt acetate:methanol, 98:2 to 96:4, to afford the
titte compound in 25% yleld, 51mg.

THNMR(CD30D, 400MHz) &: 1.04(s, 3H), 1.06(s, 3H), 1.46-1.52(m, 2H), 1.82-1.90(m, 1H),
1.96-2.03(m, 1H), 2.50-2.55(m. 3H), 2.67-2.80{m, 3H}, 4.08-4.13(m, 1H), 4.62(s, 2H),

PCT/IB2006/002727
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6.76(dd, 1H), 7.01(m, 1H), 7.06(d, 1H), 7.20-7.24m, 1H), 7.27-7.42(m, 12H), 7.48(d, 1H),
7.54(s, 1H); LRMS ESI m/z 529[M-H)

Example 57
5  54(35)-3-(Biphenyl-3-vimethoxy)pvrrolidin-1-yll-5-methvl-2,2-diphenvlhexanenitrile

=y

0D
= _

The title compound was prepared from the product of example 55 and benzeneboronic acid,
using the same method as that described for example 56, as a green gum in 54% yleld.
'HNMR(400MHz, CD10OD) &: 1.11(s, 3H), 1.13(s, 3H), 1.51-1.58(m, 2H), 1.94-2.03(m, 2H),

10  2.52-2.58(m, 2H), 2.70-2.77(m, 1H), 2.82-2.93(m, 3H), 4.08-4.13 & 4.13-4.18(2xm, 1H), 4.45
& 4.54 (2xm, 2H), 7.26-7.43(m, 19H); LRMS APCI m/z 516 [M+H]"

Example 58
5-{(38)-3-[(2"-Hvdroxybiphenyl-3-viimethoxy|pvrrolidin-1-vi}-5-methyl-2..2-
15  diphenvihexanenitrile

CH,
N
e
' OH

The tiﬂé .compound was prepared from the product of example 55 and 2-
hydroxyplienylboronic acid, using the same method as that described for example 56. The
crude compound was purified by column chromatography on silica gel, elutiﬁg with ethyl
20  acetate followed by dichloromethane:methano!, 95:5, to afford the desired product as pale
brown foam in 61% yleld. ‘
'HNMR(CD;0D, 400MHz) &: 1.03(s, 3H), 1.07(s, 3H), 1.47-1.53(m, 2H), 1.83-1.0(m, 1H),
1.94-2.03(m, 1H), 2.50-2.55(m, 2H), 2.57-2.64(m, 1H), 2.68-2.83(m, 3H), 4.09-4.14(m, 1H),
4.51(s, 2H), 6.85-6.89(m, 2H), 7.14(m, 1H), 7.20-7.46(m, 14H), 7.51(s, 1H); LRMS ES| m/z
25  529[M-HI ’

Example 59
5-{(38}-3-[(4-Bromobenzvloxylpvrrolidin-1-vi}-5-methvl-2 2-diphenyihexanenitrile

NS



WO 2007/034325 PCT/IB2006/002727

10

15

20

25

103

o"

Sodium hydride (60% dispersion In mineral oil, 35mg, 0.88mmol) was added portionwise to
an lce-cooled solution of the product of preparation 18 (205mg, 0.59mmol} in N,N-
dimethylformamide (6mL) and the mixture was sfirred for 1 hour. 4-Bromobenzylbromide
{220mg, 0.88mmol) was added and the mixiure was stirred for 3 hours, allowing the
temperature to rise to 25°C. The reaction mixture was then re-cooled to 0°C, further sodium
hydride (60% dispersion In mineral ¢ll, 220mg, 0.88mmol) was added and the mixture was
stired at room temperature. After 18 hours, the mixture was re-cooled to 0°C and sodium
hydride (60% dispersion in mineral oil, 293mg, 1.17mmol) was added. After stirring for 1 hour,
further 4-bromobenzylbromide (220mg, 0.88mmol) was added and the mixture was stirred for
3 hours at room temperature. The reaction mixture was then quenched with water,
concentrated in vacuo and the aqueous residue was partitioned between ethyl acetate (50mL)
and water (30mL). The organic layer was separatedfdn‘ed over sodium sulifate, concentrated
in vacuo and the residue purified using an Isolute® SCX-2 cartridge, eluting with methanol
followed by 0.5M ammonia in methanol. The basic fractions were evaporated under reduced
pressure and the residue further purified by column chromatography on silica gel, eluting with
dichleromethane: methanol:0.88 ammonifa, 95:5:5 to afford the title compound as a pale
orange gum. '

'"HNMR(400MHz, CD,0OD) &: 1.02(s, 3H), 1.05(s, 3H), 1.40;1.53(m, 2H), 1.77'-1.85(m, 1H),
1.93-2,02(m, 1H), 2.50-2.55(m, 3H), 2.64-2.78(m, 3H), 4.03-4.08(m, 1H), 4.42(s, 2H), 7.23(d,
2H), 7.28-7.44(m, 12H); LRMS APCI m/z 519 [M+H]"

Example 60
5-{{35)-3-[{3'-Hydroxvbiphenyl-4-viimethoxvipyrrolidin-1-yi}-5-methyl-2,2-
diphenvlhexanenitrile

1,1-Bis(diphenylphosphino)fesrocene]palladium(li) chloride {12mg, 14umol) was added to a
solution of the product of example 59 (150mg, 0.29rmmol), 3-hydroxyphenylboronic acid
(80mg, 0.58mmol) and sodium carbonate (62mg, 0.58mmol) in tetrahydrofuran (5.5mL) and

A\
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water (1mL) and the mixture was heated under reflux for 18 hours. Further 1,1-
bis(dzphenylphosphino)ferrocene]paEladlum(lI) chloride (12mg, 14umol} was added and the
mixture was heated under reflux for 6 hours before cooling to room temperature. The reaction
mixture was then concentrated in vacuo and the residue was purified by column
chromatography on silica gel, eluting with dlchlorometharie:methanoI:O.BB-am'monia. 100:0:0
to 95:5:0.5, to afford the title compound as a pale brown foam in 47% yield, 73mg.

LRMS ES! m/z 531 [M+H]"

Example 81
5-{(35)-3-[(3' Hydroxvbiphenvl-3-yimethoxy]oyrrolidin-1-yl-5-methyl-2. 2-diphenvlhexanam|de

The title compound was prepared from the product of example §6, using the same method as
that described for example 2, as a colouriess gum in 17% yield.

THNMR(400MHz; CD,0D) &: 1.22(s, 3H), 1.24(s, 3H), 1.42-1.47(m, 2H), 1.96-2.06(m, 1H),
2.11-2.18(m, 1H), 2.42-2.47{m, 2H), 3.14-3.23(m, 4H), 4.23-4.27(m, 1H), 4. 56(n% 2H), 6.76-
6.79(dd, 1H), 7.02(m, 1H), 7.06(d, 1H) 7.23-7.41(m, 13H), 7.49-7. 51(d, 1H), 7.54(s, 1H);
LRMS ESI m/z 549 [M+H]

Example 62
5-{(38}-3-f(4'-Hydroxvbiphenvl-3-yl)methoxvipyrrolldin-1-yl}-5-methyl-2.2-
diphenvihexanenitrile

The fitle compound was prepared from the product of example 55 and 4-
hydroxyphenylboronic acid, using the same method as that described for example 56. The
crude compound was purified by column chromatography on sifica gel, eluting with ethy!
acetate. The appropriate fractions were evaporated under reduced pressure and the residue
was futher purified by column chromatography on sllica . gel, eluting with
dichloromethane:methanol:0.88 ammonia, 98:2:02 to 95:5.0.5, to afford the desired
compound as a pale brown gum in 78% yield.

PCT/IB2006/002727
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THNMR(CD30D, 400MHz) &: 1.03(s, 3H), 1.06(s, 3H), 1.46-1.52(m, 2H), 1.80-1.88(m, 1H),
1.93-2.02(m, 1H), 2.49-2.60(m, 3H), 2.66-2.80(m, 3H), 4.04-4.09(m, 1H), 4.44(s, 2H), 6.80(d,
2H), 7.26-7.43(m, 15H), 7.50(s, tH); LRMS ES! m/z 529[M-HJ

Example 63 ,
5-{(3S)—3-r{4"-Hvdrovainhenvl~3-vl)methoxv]o\erolIdl'n-1-vn-5-methvl-2.Zdioheny]hexanamide

cn@ i OH
“’[0 i
H!

The title compound was p}epared from the product of example 62, using the same method as
that described for example 2, in 6% yileld.

'HNMR(400MHz, CD,0D) &: 1.00(s, 3H), 1.02(s, 3H), 1.25-1.29(m, 2H), 1.78-1.87(m, 1H),
1.88-1.99(m, 1H), 2.40-2.44(m, 2H), 2.62-2.59(m, 1H), 2.60-2.71(m, 2H), 2.72-2.78(m, 1H),
4.03-4.08(m, 1H), 4.48(s, 2H), 6.84(d, 2H), 7.20-7.38(m, 12H), 7.41-7.45(m, 3H), 7.48(s, 1H);
LRMS ES| m/z 549 [M+H]" ‘

Exampile 64
§-{(38)-3-[(2"-Hydroxybiphenyl-3-vlimethoxy|pvrmolidin-1-yi}-5-methvi-2 2-diphenylhexanamide

The title compound was r;repared from the product of example 58, using the same method as .

that described for example 2. The crude was purified by column chromatography on silica gel,
eluting with dichloromethane:methanol:0.88 ammonia, 90:10:1 to 80:20:2, to afford the
desired product as a white solid in 21% vield.

THNMR{400MHz, CD,0D) 5: 0.98(s, 3H), 1.06(3, 3H), 1.23-1.27(m, 2H), 1.75-1.84(m, 1H),
1.88-1.98(m, 1H), 2.39-2.44(m, 2H), 2.47-2.66(m, 3H), 2.71-2.75(m, 1H), 4.02-4.08(m, 1H)},
4.47(s, 2H), 6.86-6.89(m, 2H), 7.12-7.16(m, 1H), 7.20-7.37(m, 13H), 7.44(d, 1H), 7.49(s, 1H);
LRMS ESI m/z 549 [Mi+H]* '

Example 65

5—{(33\-3-[(3'—Hvdrovaiphe'n\(M-vnmethoxv]pvrrq]lgnk] -yl}-5-methy|-2,2-dIbhenylhexanamide

PCT/IB2006/002727
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The title compound was prepared from the product of example 60, using the same method as
that Hescribed for example 2. The crude was purified by column chromatography on sitica gel,
eluting with dichloromethane:methanol;0.88 ammonia, 95:5:0.5 _to 90:10:1, to afford the
deslred product as a white solld in 28% yield. ' :

'HNMR(400MHz, CD,0D) &: 1.03(s, 3H), 1.05(s, 3H), 1.27-1.31(m, 1H), 1.52-1.56(m, 1H),
1.81-1.89(m, 1H), 1.90-2.00(m, 1H), 2.34-2.38(m, 1H), 2.41-2.45(m, 2H), 2.59-2.64(m, 1H),
2.67-2.76(m, 1H), 2.79-2.83(m, 1H), 4.04-4.10(m, 1H), 4.47(m, 2H), 6.75(d, 1H), 7.01(m, 1H),
7.05(d, 1H), 7.18-7.38(m, 11H), 7.43(d, 2H), 7.53(d, 2H); LRMS ESI| m/z 549 [M+H]"

Example 66
5-{{35)-3-(8Biphenyi-3-ylmethoxy}pymrolidin-1-yll-5-methyl-2, 2-diphenylhexanamide

The title compound was prepared from the praduct of example 57, using the same method as
that described for example 2, as a brown gum in 23% vyield,

'HNMR(400MHz, CD,0D) &: 1.18(s, 3H), 1.20(s, 3H), 1.38-1 A4(m, 2H), 1.97-2.04(m, 1H),
2.05-2.12(m, 1H), 2.41-2.46{m, 2H), 3.03-3.14(m, 4H), 4.21-4.24(m, 1H), 4.56(m, 2H), 7.23-
7.44(m, 16H), 7.50-7.55(m, 1H), 7.57-7.60(m, 2H); LRMS APCI m/z 533 [M+H]"

Example 67
5-[(3R)-3-(4-Fluoro-3-hydroxy-benzvloxvY-pvrrolldin-1-vil-5-methyl-2 2-diphenvihexanamide
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Hydrachloric acid in dioxane {(4M, 4ml) and water (0.5ml) were added to the product of
preparation 34 (150mg, 0.248mmol) and the resulting solution refluxed for 45 minutes. The
solvent was removed J/» vacuo and the residue pariitioned between ethyl acetate (10ml) and
saturated sodium hydrogen carbonate solution {(3ml). The aqueous layer was separated and
extracted with further ethyl acetate (2x10ml). The combined organic layers were washed with
water (5mi), brine (5mf), dried over sodium sufphate and concentrated /n vacuo. The residue
was purified by column chromatography, eluting with dichloromethane;methanol:0,88
ammonia (95:5:0.5 to 93:7:0.7 to 90:10:1) to afford the title compound as an off-white foam in
44% yleld, 54mg. '

THNMR(400MMz, CD;0D) 3: 1.05(s, 3H), 1.06(s, 3H), 1.28-1.33(m, 2H), 1.81-1.87(m, 2H),
2.41-2.45(m, 2H), 2.63-2,86(m, 4H), 4.02-4.07(m, 1H), 4.34(s, 2H), 6.70-6.74(m, 1H), 6.87-
6.90(dd, 1H), 6.94-8.99(dd, 1H), 7.23-7.38(m, 10H); LRMS ES! m/z 491 [M+H]'

Example 68
5-[(38)-3-{3-Cvanc-5-hvdroxy-phenoxy-pyrrolldin-1-vll-5-methyl-2 . 2-diphenvihexanamide

L] mesd™ Vi
e SRS
O .

COH

"Ammonium formate (33mg, 0.523mmol) and 20% Pd{OH),\C (3mg) were added to a soiution

of the product of preparation 36 (30mg, 0.0523mmol) in ethanol (2mbL) and the mixture
refluxed for 15 minutes. The reaction mixture was then filtered through Arbocel® and the
filtrate was 6oncentrated in vacuo. The residue was purified by column chromatography on
silica gel, eluting with dichforomethane:methano!:0.88ammonia (95:5:0.5) to afford the titie
compound as a yellow foam In 87% yield, 22mg. .

'HNMR(400MHz, CD50D) &: 1.00(s, 3H), 1.04(s, 3H), 1.23-1.28(m, 2H), 1.84-1.93(m, 1H),
2.08-2.17(m, 1H), 2.36-2.50{m, 2H), 2.56-2.63(m, 2H)..2.71-2.77(q, 1H), 2.85-2.89(m, 1H),
4.73-4.79(m, 1H), 6.63-6.54(d, 1H), 6.60-6.61(d, 1H), 6.66-6.67(d, 1H), 7.22-7.36(m, 10H);
LRMS ESI m/z 484 [M+H]"

Example 69
5-1(35)-3-(2-Cyano-5-methoxv-phenoxy)-pvrrolidin-1-yll-5-methvi-2.2-diphe id




WO 2007/034325 PCT/IB2006/002727

10

15

20

25

108

The fitle odmpound was prepared from the product of preparation 17 and 2-hydroxy-4-
methoxybenzonitrile using the same method as that described for preparation 36, to afford an
orange foam in 36% yield. . )
'HNMR(400MHz, CD,0D) &: 1.00(s, 3H), 1.04(s, 3H), 1.21-1.29(m, 2H), 1.89-1.98(m, 1H),
2.10-2.20(m, 1H), 2.35-2.51(m, 2H), 2.57-2.68(m, 2H), 2.73-2,83(m, 1H), 2.91-2,98(m, 1H),
3.86(s, 3H), 4.88-4.91(m, 1H), 6.51(d, 1H), 6.61-6.64(dd, 1H), 7.20-7.39(m, 10H), 7.48-7.50
(d, 1H); LRMS ESI m/z 498 [M+H]" '

Example 70
5-{(35)-3-[(7-Hydroxy-2-naphthyloxylpymolidin-1-vi}-5-methyl-2.2-diphenylhexanamide

Ammonium fluoride (53mg, 1.44mmol) was added to a solution of the product'of preparation
37 (90mg, 0.144mmol) in methanol (3mL) and water (0.3mL) and the mixture was heated at
50°C for 18 hours, The mixture was concentrated /n vacuo and the residue purified using a
RediSep®silica gel cartridge eluting with dtchlommethané:methano!:O.E_sa'ammonla (100:0:0 to
90:10:1). Appropriate fractions were concentrated in vacuo and the residue further purified
using a RediSep® silica gel cartridge eluting with dichloromethane:methanol:0.88 ammonia
(100:0:0 to 93:7:0.7) to afford the titte compound as a colouriess gum in 6% yield, 4.5mg.
THNMR(400MHz, CD;0D) &: 0.96(s, 3H), 1.06(s, 3H), 1.19-1.30(m, 2H), 1.88-1.98(m, 1H),
2.11-2.23(m, 1H), 2.34-2,52(m, 2H), 2.54-2.64(m, 1H), 2.64-2.68(m, 1H), 2.72-2.82(m, iH).
2.85-2.91(m, 1H), 4.82-4.89(m, 1H), 6.77-6.83(m, 1H), 6.85-6.87(m, 1H), 6.88-6.91(m, 1H),
8.98-7.01(m, tH), 7.15-7.35(m, 10H), 7.54-7.62(m, 2H); LRMS APCI m/z 509 [M+H]"

Example 71
5-[(35)-3-(4-Phenvlphenoxy)pvrrolidin-1-vil-5-methyl-2, 2-diphenvlihexanamide

NS
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A soiution of triphenylphosphine (143mg, 0.546mmoi) in teﬁaﬁydmfuran (1mL) and di-
isopropylazodicarboxylate (0.11mL, 0.546mmol) were added to a solution of the produqt of
preparation 17 (100mg, 0.273mmol) in tetrahydrofuran (1mL) and the mixture was stirred at
room temperature for 15 minutes, 4-Phenylphenol (93mg, 0.546mmol) was added and the
mixture was stired at room temperature for 18 hours, Further triphenylphosphine (143mg,
0.846mmol) and diisopropylazodicarboxylate '(0.11mL, 0.546mmo}) were added and the
solution was stirred at room temperature for 72 hours. The mixture was concentrated in vacuo
and the residue purified by column chromatography on sllica gel, eluting with
dichloromethane:methanol (100:0 to 95:5) to afford the title compound as a colouriess oll in
28% yield, 40mg. i .
THNMR(400MHz, CD,0D} &: 0.89(s, 3H), 1.07(s, 3H), 1.23-1.26(m, 2H), 1.20-1.98(m, 1H),
2.10-2.19(m, 1H), 2.39-2.46(m, 2H), 2.5&-2768(m, 2H), 2.75-2.89(m, 2H), 4.80-4.84(m, 1H),
6.88-6.90(d, 2H), 7.20-7.41(m, 13H), 7.49-7.56(dd, 4H); LRMS APCI m/z 519 [M+H)"

Example 72
5-[{3R)-3-{3-chloro-4-hvdroxyphenoxvipvrrolidin-1-vi}-5-methyl-2.2-diphenylhexanamide

(1 .

Boron tribromide (1M In dichloromethane, 0.16mL, 0.158mmol) was added to a solution of the

~ product of example 28 (20mg, 0.039mmol) In dichloromethane (3mL) and the mixture was

stirred at room temperature for 72 hours. The reaction mixture was quenched via dropwise

‘addition of 0.88 ammania (5mL) and stirred for 24 hours. The aqueous layer was separated

and extracted with dichloromethane (3 x 20mL). The combined organic layers were
concentrated /n vacuo and the residue was purified by column chromatography on silica gel,
eluting with ethyl acetate:methanol:0.88ammonia (100:0:0 to 95:5:0.5) {o afford a colourless
gum. This was further purified by HPLC using a Curosil PFP-Acid 150*21.2 stationary phase,

- eluting with 0.1% Formic acid (aq):(acetonitrile + 0.1% Farmic acid), 95:5 to” 0:100.

Appropriaté fractions were concentrated /n vacuo and the residue was partitioned bstween
dichloromethane (15ml) and water (5ml); and the aqueous layer was séparated and extracted
with. further dichloromethane (2 x 15ml). The combined organic layers were washed with
sodium hydroxide solution (1M, 5ml), brine {10m!) and concentrated in vacuo, The resldue

Ul
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was further purified by preparative thin layer- chromatography eluting with
dichldromethane:meth_anol:O.BBammonia (80:10:1). Clean product bands were washed from
the sillica ge! using dichloromethane:methanot:0.88ammonia - {95:5:0.5), fillered and
concentrated in vacuo lo afford the title compound as a colourless gum in 16% yleld, 3mg.
THNMR(400MHz, CD,0D) &: 1.18(s, 3H), 1.22(s, 3H), 1.28-1.30(m, 2H), 1.39-1.44(m, 2H),
2.08-2.14{m, 2H), 2.42-2.47(m, 2H), 3.04-3.27(m, 2H), 4.82-4.87(m, 1H), 6.66-6.70(m, 1H),
6.82-6.87(m, 2H), 7.25-7.38(m, 10H); LRMS APC! m/z 483 [M+H]" 491

Example 73
5-[(3R)-3-(3-Fluoro-5-methoxy-phenoxy}-pvrrolidin-1-vil-5-methvI-2, 2-diphenvihexanamide

F

. Diisopropy] azodicarboxylate (160uL, 0.822mmol) was added In three portions to an ice-
" cooled solution of friphenyl phosphine (215mg, 0.822mfno|), the product of preparation 23

(175mg,. 1.232mmol) and the product of preparation 16 (150mg, 0.411mmol) in
tetrahydrofuran (7mL) and the mixture was stirred at room temperature for 2 hours. The
reaction mixture was concentrated in vacuo and residue purified using an Isolute® SCX-2
cartridge, eluting with methanol followed by 2M ammonia in methanol. Baslc fractions were
concentrated in vacuo to afford the title compound as a pale brown foam in 75% yield,
160mg. _

'HNMR(400MHz, CD;0D) &: 0.88(s, 3H), 1.03(s, 3H), 1.21-1.26(m, 2H), 1.81-1.89(m, 1H),
2.06-2.15(m, 1H), 2.38-2.46(m, 2H), 2.50-2.81(m, 2H}, 2.67-2.72(m, 1H), 2.78-2.85(m, TH),
3.74(s, 3H), 4.69-4.74(m, 1H), 6.14-6.19(m, 2H), 6.24-6.28(m, 1H), 7.21-7.36(m; 10H); LRMS
ESI m/z 491 [M+H]*

Example 74
§-1{3R}-3-(3-Fluora-5-hvdroxv-phenoxv)-nvrrolidin-1-yll-5-methyl-2 . 2-diphenvl-hexanamide

A,

NH,

(2 °
) HO

Boron tribromide (1M in dichloromethéne, 1.2mt, 1.224mmol) was added to an ice-cooled
solution of the product of example 73 (150mg, 0.306mmol) in dichloromethane (4mL.} and the
mixture was stirred at room temperature for 18 hours. The reactlon was quenched with 0.88

F

{

9
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ammonia solution and stirred at room temperature for 2 hours. The reaction mixture was
adjusted to pH 8 by dropwise addition of 2N hydrochloric acid (aq) and extracted with
dichloromethane (3x10mL). The combined organic layers were dried over sodium suifate and
concentrated in vacuo. Purification of the residue by column chromatography on silica gel,
eluting with dichloromethane:methanol.0.88 ammonia, 95:6:0.5, afforded the title compound
as a pale brown foam in 49% yield, 71mg. :

'HNMR(400MHz, CDJ0OD) &: 1.01(s, 3H), 1.05(s, 3H), 1.24-1.28(m, 2H), 1.85-1.92(m, 1H),
2.07-2.15(m, 1H), 2.40-2.46(m, 2H), 2.60-2.67(m, 2H), 2.73-2.79(q, 1H), 2.87-2.91(m, 1H),
4.68-4.72(m, 1H), 6.03-6.12(m, 3H), 7.21-7.26(m, 2H), 7.28-7.32(m, 4H), 7.33-7.37(m, 4H);
LRMS ESI m/z 477 [M+H]", 475 [M-H] ’

Example 75
5-{(3R}-3-(2-Fluoro-3-methoxy-phenocxy)-pyrralidin-1-yil-5-methvi-2.2-diphenvihexanamide

Diisopropyl azodicarboxylate (160le, 0.822mmol) was added’in three portions to an ice-
cooled solution of triphenyl phosphine (215mg, 0.822mmol), the product of preparation 26
(160mg, 1.127mmol) and product from preparation 16 (150mg, 0.411mmol) in tefrahydrofuran
(7mL) and the mixture was stirred at 0°C fo room temperature for 16 hours. Additional
triphenyl phosphine (215mg, 0.822mmol) i:md diisopropyl - azodicarboxylate (160pL,
0.822mmol) were added and the mixture stirred for a further 48 hours. The reaction mixture
was concentrated in vacuo and the residue purified using an Isolute® SCX-2 cartridge, eluting
with methanol followed by 2M ammonia in methanol. Basic fractions were concentrated in
vacuo {o afford the title compound as a pale brown foam in 75% yleld, 145mg.

LRMS ESI m/z 491 [M+H]"

Example 76

‘ 5-[(3R)—3-(2-Fluorq-3—hvdroxv-nhenoxv)—nvrrolidin-1-vll-5-methvl-2.2-dlnhenvlhexanamlde

SYSAS

Boron fribromide (1M in dichloromethane, 1.1mL, 1.224mmol) was added to an Ice-cooled
solution of the product of example 75 (140mg, 0.288mmol) in dichloromethane (4mL) and the

ik
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" mixture was stirred at room temperatura for 2 hours. The reaction was quenched with 0.88

ammontia solution and stirred at rcom temperature for 16 hours. The reaction mixture was
adjusted to pH 8 by dropwise addition of 2N hydrochloric acid (aq). and extracted with
dichloromethane (2x10mL). The combined organic layers were dried over sodium sulfate and
concentrated Jn vacuo, Purification of the residue by column chromatography on silica gel,
eluting with dichloromethane:methanc!:0.88 ammonia, 95:6:0.5, affbrded the tile compound
as a pale yellow foam in 15% yield, 20mg.

'HNMR(400MHz, CD;OD) &: 1.00(s, 3H), 1.04(s, 3H), 1.25-1.28(m, 2H), 1.85-1.93(m, 1H),
2,06-2.12(m, 1H), 2.42-2.46(m, 2H), 2.54-2.60(m, 1H), 2.65-2.75(m, 2H), 2.85-2.90(q, 1H),
4.74-4.78(m, 1H), 8.38-8.42(t, 1H), 6.49-6.53(t, 1H), 6.80-6.85(t, 1H), 7.22-7.25(m, 2H), 7.28-
7.32(m, 4H), 7.35-7.38(m, 4H); LRMS ES| m/z 477 [M+H]* 475 [M-H]

Example 77 ) :
5-[{3R}-2-(2-Chioro-3-methoxy-phenoxy}-pyrrolidin-1-yil-5-methvi-2 2-diphenvithexanamide

Diisopropyl azodicarboxylate (118pL, 0.606mmol) was added in three portions to an ice-
cooled solution of triphenyl phasphine {160mg, 0.606mmol), the product of preparation 21
(120mg, 0.757mmol) and product from preparation 16 (111mg, 0.411mmol} in tetrahydrofuran
(7mL) and the mixture was stirred at 0°C to room temperature for 3 hours. Additional triphenyl
phosphine (160mg, 0.606mmol), and dilsopropy! azodicarboxylate {118pL, 0.6068mmol} were
added and the mixture stirred for a further 16 hours. The reaction mixture was conéentrated in
vacuo and residue purified using an isolute® SCX-2 cartridge, eluting with methanol followed
by 2M ammonia in methanol. Basic fractions were concentrated /n vacuo to afford the title
compound as a pale brown foam In 82% yield, 124mg.

'HNMR(400MHz, CD;0D).5: 1.00(s, 3H), 1.05(s, 3H), 1.24-1.29(m, 2H), 1.85-1.97(m, 1H),
2.05-2.15(m, 1H), 2.43-2.47(m, 2H), 2.58-2.64(m, 1H), 2.66-2.72(m, 1H), 2.73-2.80(m, 1H),
2.89-2.95(m, 1H), 3.85(s, 3H), 4.79-4.81(m, 1H), 6.55-6.57(d, 1H), 6.67-6.70(d, 1H), 7.15-
7.19{t, 1H), 7.21-7.24(m, 2H), 7.27-7.31(m, 4H), 7.34-7.38(m, 4H); LRMS ESI m/z 507 [M+H]"

Exampie 78
5-1(3R)-3~(2-Chloro-3-hydroxy-phenoxy)-pvrrolidin-1-yl]-5-methvi-2. 2-diphenvlhexanamide




WO 2007/034325 PCT/IB2006/002727

10..

15

20

25

113

a 1=

Cl

The fitte compound was prepared from the praduct of example 77, using the same method as
that described for example 74, to afford a pale orénge foam [n 36% yield.

1HNI\I'IR(“%UOIVIHZ. CD;0D) &: 1.03(s, 3H), 1.07(s, 3H), 1.27-1.32(m, 2H), 1.92-1.99(m, 1H),
2.06-2.14(m, 1H), 2.43-2.47(m, 2H), 2.65-2.71(m, 1H), 2.74-2.78(d, 1H), 2.80-2.86(q, TH),
2.96-3.00(m, 1H), 4.79-4.82(m, 1H), 6.41-6.43(dd, 1H), 6.63-6.65(dd, 1H), 7.‘00'7.04“, 1H),
7.21-7.25(m, 2H), 7.28-7.32(m, 4H), 7.36-7.39(m, 4H); LRMS ESI m/z 493 [M+H]" 491 (M-HJ

Example 79
5-{3R)-3-{4-Chloro-3-hydroxy-benzyloxv}-pyrrolidin-1-vll-5-methvl-2.2-diphenvihexanamide

L)~
SER

cl

Hydrochloric acid (4M in dioxan, 4ml} and water {0.5ml) were added to the product of
preparation 44 (161mg, 0.295mmel)} and the mixture was heated under reflux for 30 minutes,
The reaction mixture was then cooled to room temperature and partitioned between ethyl
acetate (20mL) and saturated aqueous sodium hydrogen carbonate solution (20mL). The

" aqueous layer was separated, extracted with further ethyl acetate (20mL) and the combined

organic layers were dried over sodium sulfate and concentrated in vacuo. The resldue was
purified by column chromatography on silica gel, eluting with dichloromethane:methanol:0.88
ammonia, 95:5:0.5 to 90:10:1, to afford the title compound as a pale brown foam In 18% vyield,
29mg. ’ - ,
*HNMR(400MHz, CD,0D) 5: 1.01(s, 3H), 1.02(s, 3H), 1.24-1.28(m, 2H), 1.75-1.82(m, 1H),
1.87-1.94(m, 1H), 2.40-2.44(m, 2H), 2.51-2.60(m, 2H), 2.63-2.69(q, 1H), 2.73-2.77(q, 1H),
3.98-4.03(m, 1H), 4.34(s, 2H), 6.70-6.73(dd, 1H), 6.87-6.88(d, 1H), 7.18-7.21(d, 1H), 7.22-
7.26(m, 2H), 7.29-7.33(m, 4H), 7.35-7.38(m, 4H); LRMS APCI m/z 505 [M-HT

Exambple 8¢
5-J(3R)-3-(3-methoxy-4-chloro-phenoxyipvrrolidin-1-yl-5-methvl-2. 2-diphenylhexanenitrile
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Sodium hydride (60% dispersion in mineral oil, 60mg, 1.468mmol) was added to an Ice-
cooled solution of the product of preparation 20 (170mg, 0.489mmol) in N,N-
dimethylformamide (5mL) and the mixture was stirred at 0°C for 30 minutes. 2-chloro-5-fluoro-
anisole (73pl, 0.588mmol) was added and the mixture was stirred for 18 hours at room
temperature. The mixture was then heated at 60°C for 6 hours. The mixture was coofed to
room temperature, further sodium hydride (60% dispersion in mineral oil, 60mg, 1.466mmol)
was added and heating continued at 60°C for .18 hours. The solution was cooled to 0°C,
further sodium hydride (60% dispersion in mineral oil, 100mg, 2.443mmol) was added and the
solution stired for 30 minutes: Additional 2-chloro-5-fluoro-anisele (122pl, 0.977mmol} was
added and mixture heated at 80°C for 18 hours. The reaction mixture was then cooled to
room temperature, quenched with water (3mL), concentrated /n vacuo and the aqueous
residue was partitioned between ethy) acetate (10mL) and water (5mlL). The aqueous fayer
was separafed and extracted with further ethyl acetate (2x10mL). The combined organic

layers were washed with brine (10mL), dried over sodium sulfate, concentrated /n vacuo and

the residue was purified by column chromatography on silica gel, eluting with ethyl
acetate:methanol :0.88ammonia, 99:1:0.1, to afford the title compdund as a colourfess gum in

. 34% yield, 80mg.

'HNMR(400MHz, CD;0D} &: 1.03(s, 3H), 1.08(s, 3H), 1.44-1.49(m, 2H), 1.88-1.95(m, 1H),
2.12-2.21(m, 1H), 2.49-2.54(m, 2H), 2.56-2.62(m, 1H), 2.68-2.70(d, 1H), 2.76-2.82(m, 1H),
2,85-2.89(m, 1H), 3.80(s, 3H), 4.794.81(m, 1H), 6.39-6.42(d, 1H), 6.54(s, 1H), 7.16-7.20(d,
1H), 7.26-7.42(m, 10H); LRMS APCI m/z 489 [M+H]*

Example 81
5-[(3R)-3-{3-methoxv-4-chloro-phenaoxy)-pvrrolidin-1-yll-5-methvl-2 2-diphénvihexanamide

Cl

Potassium hydroxide (185mg, 3.275mmol) was added to a solution of the’ product of example
80 (80mg, 0.163mmol) in 3-methyl-3-pentanol (3mL) and the mixture was heated under reflux
for 24 hours. Further potassium hydroxide (93mg, 4.638mmol) was added and mixture heated

YU
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at reflux for a further 6 houss. The reaction mixture was then cooled to room temperature,
concentrated in vacuo and the residue was partitioned between ethyl acetate (15mk) and
water (10mL). The aqueous layer was separated, extracted with further ethyl acetate (15mL)
and the coﬁblned organic layers were dried over sodium sulfate and concentrated /n vacuo.
The resldue was purified by column chromatography in. dichloromethang:methanol:O.BS
ammonia, 97:3:0.3 to 94:6:0,6, to afford the title compound as a white foam in 84% yield,
53mg. .

THNMR(400MHz, CD,0D) &: 0.98(s, 3H), 1.05(s, 3H)," 1.20-1.26(m, 2H), 1.84-1.93(m,A 1H}),
2.07-2.16(m, 1H), 2.34-2.49(m, 2H), 2.53-2.65(m, 2H), 2.70-2.77(m, 1H), 2.81-2.88(m, 1H),
3.80(s, 3H), 4.74-4.79(m, 1H), 6.36-6.38(dd, 1H), 6.51-6.52(d, 1H), 7.18-7.20(d, 1H), 7.21-
7.35(m, 10H); LRMS APCI m/z 507 [M+H]"

o

5-(3R)-3-(3-hydroxy-4-chloro-phenoxy)-pyrrolidin-1-yl-5-methvl-2.2-diohenvihexanamide

QRatt

NH,
WA
HO

Boron tribromide (1M in dichloromethane, -0.4mL, 0.4mmol) was added to an ice-cooled
solution of the product of example 81 (50mg, 0.099mmoaf) in dichloromethane (2mL) and the
mixture was stirred at room temperaiure for 18 hours, Further boron tribromide (1M in
dichloromethane, 0.2mL, 0.2mmol) was added and the mixture stired at room {emperature

Cl

for a further 3 hours. The reaction was quenched with 0.88 ammonia solution and stirred at
room temperature for 1 hour. The reaction mixture was acidified to pH 6 by dropwise addition
of 2N hydrochloric acid (aq) and extracted with dichloromethane (2x10ml). The combined
organic layers were dried over sodium sulfate and concentrated /n vacuo. Purification of the
residue by column chromatography on silica gel, eluting with dichloromethane:methano):0.88

.ammonia, 87:3:0.3 to 94:6:0.6, afforded the title compound as a white foam in 70% yleld,

34mg.

'HNMR(400MHz, CD;0D) 5: 1.00(s, 3H), 1.08(s, 3H), 1.24-1.28(m, 2H), 1.83-1.93(m, 1H),
2.06-2.15(m, 1H), 2.35-2.47(m, 2H), 2.60-2.68(m, 2H), 2.74-2.81(m, 1H), 2.87-2.91(m, 1H),
4.68-4.73(m, 1H), 6.28-6.31(dd, 1H), 6.40-6.41(d, 1H), 7.10-7.12(d, 1H), 7.22-7.35(m, 10H);
LRMS ESI m/z 493 [M+H]* 491 [M-H[" '

Example 83

5[ 3R)-3-(3-hvdroxv-4-cvano-bhenoxv)-pvrrolidin-1-vll-5-methvl~2.2-d‘|pngnylhexanamidé

0
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Ammonium formate (44mg, 0.698mmol) and palladium hydroxide (20% on carbon, 8mg) were
- added to a solution of the product of preparation 45 (40mg, 0.070mmol) in ethanol (2mL} and
- the mixture was stired at reflux for 20 minutes. The reaction was cooled, the catalyst
5 removed by filtration over Arbocel® and the filtrate concentrated in vacuo. Purification of the
residue by column chromatography on silica gel, eluting with dichloromethane:methanol:0.88
ammonia, 95:5:0.5 to 90:10:1, afforded the title compound as a white foam in 55% yield,
18mg. . .

) "HNMR(400MHz, CD;0D) &: 1.00(s, 3H), 1.06(s, 3H), 1.24-1.28(m, 2H), 1.87-1.94(m, 1H),
10 2.09-2.18(m, 1H), 2.35-2.49(m, 2H), 2.61-2.71(m, 2H), 2.?5-2.82(q, 1H), 2.91-2.95(q, 1H),

4.76-4.79(m, 1H), 6.32-6.35(m, 2H), 7.21-7.36(m, 11H); LRMS APCI m/z 484 [M+H]"

Example 84 .
5-1{38)-3-(3-methoxy-benzvloxy)pyrrolidin-1-yll-5-methyl-2, 2-diphenvlhexanamide

8]

AN

Sodium hydride {60% dispersion in mineral oil, 26mg, 0.638mmol) was added to an ice-
cooled  solution ‘, of the produci of preparation 18 (185mg, 0.532mmof) in N,N-
dimethylformamide (5mL) and the mixture was stirred at 0°C for 60 minutes. 3-Methoxybenzyl
bromide (128mg, 0.638mmol) was added and the mixture was stirred for 3 hours at room

20 - temperature. Additional 3-methoxybenzy! bromide (160mg, 0.797mmol) was added and the
mixture stirred for a further 2 hours. The reaction mixture was quenched with water {(3mL),
concentrated /n vacuo and the agueous residue was partitioned between ethyl acetate (20mL)
and water (10ml.). The aquecus layer was separated and extracted with further ethyl acetate
(2x10mL). The combined organic layers were concentrated in vacuo and the residue was

25 purified by column chromatography on silica gel; eluting with dichloromethane to afford a
colourless oil, 180mg.

15

\HO
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-Potassium hydroxide (430mg, 7.692mmol) was added to a solution of this colourless oll

(180mg, 0.385mmal} in 3-methyl-3-pentano! (5mL) and the mixture was heated under refiux
for 24 hours. The reaction mixture was cooled to room temperature, concentrated /n vacuo
and the residue was partitioned between ethyl acetate (20mL) and water (10mL). The
aqueous layer was separated, extracted with further ethyl acetate (10mL) and the combined
organic layers were dried over sodium sulfate and concentrated in vacuo. The residue was
purified by column chromatography, eluting Initlally with pentane, then dichloromethane:
methanol:0.88 ammonia, 95:5:0.5 up to 90:10:1, to afford the title compound as a white foam
In 16% yield, 40mg. v

'HNMR(400MHz, CD;OD) &: 1.01(s, 3H), 1.03(s, 3H), 1.26-1.30(m, 2H), 1.77-1.85(m, 1H),
1.88-1.95(m, 1H), 2.40-2.45(m, 2H), 2.53-2.72(m, 3H), 2.75-2.79(m, 1H), 3.76(s, 3H), 4.00-
4.05(m, 1H), 4.41(s, 2H), 6.80-6.83(d, 1H), 6.86-6.88(m, 2H), 7.16-7.37(m, 11H); LRMS ESI
m/z 487 [M+H]"

Example 85
5-(3R)-3-(2-Chloro-3-hydroxy-benzyloxy)-pyrrolidin-1-vll-5-methyl-2 2-diphenvihexanamide

OH

The ﬁﬁe compound was prepared from the product of preparation 49, using the same method
as that described for exampie 79, to afford a white foam in 34% yield.

'HNMR(400MHz, CD3OD) &: 1.11(s, 3H), 1.13(s, 3H), 1.34-1.38(m, 2H), 1.90-2.02(m, 2H),
2.41-2,45(m, 2H), 2.83-3.02(m, 4H), 4.14-4.18(m, 1H), 4.49-4.57(m, 2H), 6.84-6.87(dd, 1H),
6.91-6.93(d, 1H), 7.06-7.10{t, 1H), 7.24-7.27(m, 2H), 7.30-7.38(m, 8H); LRMS APCI m/z 505
[M-HY ‘ '

Example 86 .
5-Methyl-5-(4-phenoxypiperidin-1 -vl‘:-2.2-dighenvlhexan§nitrile

PCT/IB2006/002727
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A solution of the product of preparation 50 (9.03g, 21mmol) In tetrahydrofuran (270mL) was
cooled to -20°C. Zirconlum tetrachforide (9.91g, 43mmol) was added and the reactfon mixture
was stirred at ~20°C for 4 hour. Methyl magnasium chioride (3M in tetrahydrofuran, 63.8mL,
191mmol) was then added dropwise and the mixture was stired for 1 hour, with the
temperature maintained below -10°C. The reaction was quenched with ethano! (20mL),
concentrated in vacua and the residue was partitioned between 2N sodium hydroxide solution
(200mL) and ethy) acetate (250mL}). The aqueoils layer was separated and extracted with
ethyl acetate (2x200mL), and the combined organic solution was dried over magnesium
sulfate and concentrated in vacuo. The residue was purified by column chromatography on
silica gel, eluting with pentane:ethyl acetate, 75:25 to 67:33. The appropriate fractions were

" evaporated under reduced pressure and the residue was further purified by using an Isolute®

SCX-2 cartridge, methanol followed by 1M ammonia in methanal, to afford the title compound
as a yellow gum in ad% yield (3.83g). '
'HNMR(400MHz, CDCl3) 5: 1.04(s, 6H), 1.54-1.58(m, .2H), 1.71-1.80(m, 2H), 1.99-2.02(m,
2H), 2.25(m, 2H), 2.53-2.57(m, 2H), 2.70-2.75(m, 2H), 4.22-4.28(m, 1H), 6.92-6.96(m, 3H),
7.28-7.32(m, 4H), 7.36-7.39(m, 4H), 7.45-7.47{m, 4H); LRMS APC| m/z 439 [M+H]"

Example 87 :
5-{4-[(3-Bromabenzvloxylpiperidin-1-yI}-5-methyl-2.2-diphenvihexanenitrile

Br

The title compound was prepared from the product of preparation 53, using the same method
as that described for example 86, as a yeliow gum in.33% yield, '
'HNMR(400MHz, CDCls) &: 0.98(s, 6H), 1 A6-1.60(m, 4H), 1.88-1.91(m, 2H), 2.04-2.09(m,
2H), 2.46-2.50(m, 2H), 2.65-2.68(m, 2H), 3.28-3.34(m, 1H), 4.50(s, 2H), 7.18-7.42(m, 13H),
7.51(s, 1H); LRMS ESI m/z 533 [M+H]"

Example 88

5-{4-1(3-Hvdroxybenzyloxylpiperidin-1-yl}-5-methyl-2.2-diphenvihaxanenitrile
H, ‘ OH
O

|

R
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n-Butyl lithium (2.6M in hexanes, 0.18mL, 0.45mmal) was added drolese to a solution of the
product of example 87 (200mg, 0.38mmol) in tetrahydrofuran (5mL), cooled to ~78°C, and the
mixture was stirred for 15 minutes. Trimethyiborate (0.13ml., 1.13mmof) was added and the
mixture was stirred at -78°C for 30 minutes and at room temperature for 2 hours. 4-
methylmorpholine N-oxide (132mg, 1.13mmol) was added and the mixture was heated under
reflux for 4 heurs and stirred at room temperature for 18 hours. The reaction mixture was then
partitoned between ethyl acelate (30mL) and water (30mL) and the organic layer was
separated and washed with water (20mL), The organic solution was dried over sodium

: sulfate.'concentrated in vacuo and the residue was purified by column chromatography on
sitica gel, eluting with dichloromethane:methano!:0.88 ammonia, 100:0:0 to 90:10:1. The .

appropriate fractions were evaporated under requced pressure and the resldue was further
purified by preparative tic, eluting with dichloromethane:methanol:0.88 ammonia, 90:10:1, to
afford the title compound as a gum in 3% yield, 5mg. .

1HNMR(400MHZ, CD,0D) 5: 1.02(s, 6H), 1.48-1.58(m, 4H), 1.86-1.80(m, 2H), 2.13-2.19(m,
2H), 2.49-2.53(m, 2H), 2.70-2.75(m, 2H), 3.33-3.39(m, 1H), 4.45(s, 2H), 6.67-6.70(m, 1H),
6.77-6.79(m, 2H), 7.12(m, 1H), 7.28-7.43(m, 10H); LRMS ESI m/z 469 [M+H]"

Example 89
5-[4-(Benzyloxv)piperidin-1-yl}-8-methyl-2, 2-diphenvihexanenitrile

n-Butyl lithium (2.5M in hexanes, 0.23mL, 0.56mmol) was added dropwise to a solution of the
product of example 87 (200mg, 0.38mmolj in tetrahydrofuran (8mt), cooled to —78°C, and the
mixture was stirred for 30 minutes. Carbon dioxide was then passed through the soiution, with
stirring at -78°C, for 3.5 hours before the mixture was allowed to warm to room temperature.
The reaction mixture was concentrated in vacuo and the residue was partitioned between
ethyl acetate {(36mL) and water (20mL). The organic layer was separated, washed with water,
dried over magnesium sulfate and concentrated In vacuo. Purification of the residue by
column chromatography on silica gel, eluﬂng with dichloromethane:methanol:0.88 ammonia,
100:0:0 to 98:2:0.2, afforded the title compound as a by-product, as an off white solid in 68%
yield, 116mg. ' :
'HNMR(400MHz, CD,0D) &: 1.00(s, 6H), 1.45-1.49(m, 2H), 1.50-1.58(m, 2H), 1.86-1.90(m,
2H), 2.11-2.47(m, 2H), 2.48-2.53(m, 2H), 2.69-2.72(m, 2H), 3.33-3.39(m, 1H), 4.51(s, 2H),
7.29-7.42(m, 15H); LRMS ES| m/z 453 [M+H]"
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Example 90 .
6-Methyl-5-(4-phenoxvpiperidin-1-vh-2, 2-diphenyihexanamide
CH,
H,C

10
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25

OO

Potassium hydroxlde (612mg, 9.12mmol) was added to a solution of the product of example

' 86 (200mg, 0.46mmol) in 3-methyl-3-pentanol (4mL) and the mixture was heated under reflux

for 20 hours. The reaction mixture was then cooled to room temperature, concentrated in
vacuo and the residue was partitioned between ethyl acetate (20mL) and water (20mL). The
organic layer was separated, dried over magnesium sulfate and concentrated in vacuo.
Purification of the residue by column chromatography on silica gel, eluting with
dichloromethane:methanol;0.88 ammonia, 100:0 to §0:10:1, afforded the title compound as a
colourless glass in 93% yield, 193mg. '

'HNMR(400MHz, CDCly) & 0.99(s, 6H), 125129(m 2H),- 1.60-1.68(m, 2H), 1.89-1.93(m,

2H), 2.20-2.25(m, 2H), 2.42-2,46(m, 2H), 2.64-2.68(m, 2H), 4.20-4.27(m, 1H), 6.85-6.89(m,
3H), 7.20-7.26(m, 4H), 7.30-7.34(m, 4H), 7.37-7.40(m, 4H); LRMS ESI m/z 457 [M+H]"

Example 91
5-{4-[(3-Bromobenzvloxvipineridin-1-yi}-§-methyi-2, 2-diphenylhexanamide
I

The fitle compound was prepared from the product of example 87, using the same method as
that described for example 90, as a colourless gum in 99% yield. N

'HNMR(400MHz, CD;0D) 5: 0.97(s, 6H), 1.23-1.27(m, 2H), 1.48-1.57(m, 2H), 1.82-1.87(m,
2H), 2.07-2.12(m, 2H), 2.40-2.44(m, 2H), 2.62-2.66(m, 2H), 3.29-3.37(m, 1H), 4.48(s, 2H},
7.21-7.42(m, 13H), 7.49(s, 1H); LRMS ESI mjz 551 [M+H]"

Example 92
8-[4-(Benzyloxy)piperidin-1-vI-5-methyl-2,2-diphenylhexanamide
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The titte compound was prepared from the product of example 88, using the same method as
that described for example 90, as a colourless glass in 79% yield.

THNMR(400MHz, CD;OD) 3: 1.01(s; 6H), 1.26-1.30(m, 2H), 1.67-1.59(m, 2H), 1.86-1.89(m,
2H), 2.21(m, 2H), 2.40-2.45(m, 2H), 2.72(m, 2Hi, 3.38(m, 1H), 4.50(s, 2H), 7.23-7.38(m,
15H); LRMS APC| m/z 471 [M+H]"

Example 93
5-J4-{2 4-Dichloro-5-hydroxy-phenoxy)-pineridin-1-vil-5-methyl-2.2-diphenvihexanoic acid

amide

OH

c

Diisopropyl azodicarboxylate (0.05mL, 0.26mmol) was added dropwise to a mixture of
preparation 54 (50mg, 0.13mmol), 4,6-dich|orobenzene—1."3-diol (47mg, 0.26mmof)’ and
triphenylphosphine (69mg, 0.26mmol) in tetrahydrofuran (tmL) and the mixture teft to stir for
7 days at room temperature. The solvent was concentrafed in vacuo and the residue purified
using an Isolute® SCX-2 cartridge, eluting with methanol followed by 1M ammonia in
mlethano!. The appropriate fractions were combined; evaporated under reduced pressure and
the residue further purified by column chromatography on' silica gel, eluting with
dichloromethane:methano!, 98:2 to-95:5, afforded the title compound as a colourless glass in
8% yieid, 6mg,

1HNMR(400MHZ. CD,0D) &: 1.04(s, 6H), 1.28-1.32(m, 2H), 1.71-1.78(m, 2H), 1.86-1.92(m,
2H), 2.36-2.46(m, 4H), 2,68-2.75(m, 2H), 4.29 (m, 1H), 6.57(s, 1H), 7.21-7.39(m, 11H); LRMS
ES| miz 541 {M+H]' )

Example 94
5-[4-(4-Cyano-2. 5-difluoro-phenoxy)-piperidin-1-vii-5-methyl-2 2-diphenylhexanoic acid amide
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Q O F | F
¢
07 “NH,

N

Sadium hydride (60% dispersion In minerai oll, 12mg, 0.29mmol) was added to a solution of
the praduct of preparation 54 (100mg, 0.26mmo!) in tetrahydrofuran (0.5mL) at room
temperature and aflowed to stir for 20 minutes before cooling to ~70°C. The mixture was
added into a solution of 24 5-rifluorobenzonitriie (41mg, 0.28mmol) in tetrahydrofuran
(0.6mL) at =70°C and stired for 3 hours. The reaction was then allowed to warm to room
temperature and stirred for a further 18 hours. The reaction was quenched with water (5
drops) and the solvent evaporated in vacuo. The residue was partifioned hetween ethyl
acetate (40mL) and water (20mL), the organic layer was éeparated and washed with brine
{20mL). The organic phase was drled over magneslum sulfate, concentrated in vacuo and the
residue purified by column chromategraphy on silica: gel, eluting with

- dichloromethane:methanol;0.88 ammonia, 100:0:0 to 80:10:1. The appropriate fractions were

evaporated under reduced pressure to afford the title compound as a colourless glass in 40%
yleld, 54mg.

'HNMR(400MHz, CD;0OD) &: 0.99(s, 6H), 1.25-1.29(m, 2H), 1.66-1.75(m, 2H), 1.92-1.97(m,
2H) 2.258-2.30(m, 2H) 2.42-2.46(m, 2H), 4.43-4.43(m, 1H), 7.1'3-7.52(m, 12H); LRMS APCI
m/fz 518 [M+H)" ’

Exampte 95
5-J4~(3-hvdroxyphenoxy)piperidin-1-yi}-5-methyl-2,2-dIphenylhexanamide

OH

N O

Diisopropyt azodicarboxylate (0.23mL, 1.20mmol) was added dropwise to an ice cold solution
of the product of preparation 54 (226mg, 0.594mmol}, resorcinol (196mg, 1.71 mmol) and
triphenylphosphine (312mg, 1.19mmol} in tetrahydrofuran (2mL) and the mixture stirred at
room temperature for 12 hours. The solvent was removed under reduced pressure and the
residue purified using an isolute® SCX-2 cartridge, eluting with ‘methano!, then with 1M
ammonia in methanol. Basic fractions were concentrated Jn vacuo and further purified by
chromatography on silica gel, eluting with dichloromethane:methanol:0.88 ammonia, 98:2:0.2
t0 95:5:0.5. Appropriate fractions were concentrated in vacuo and half of the residue obtained
(55mg) was further purified by preparative thin layer chromatography using a silica coated
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plate and eluting with dichloromethane:methancl:0.88ammonia 80:20:2 to afford the title

compound as a gum in 14% yield. \ﬂf
"HNMR{400MHz, CD1OD) &: 1.0 (s, 6H), 1.30-1.34 (m, éH), 1.66-1.74 (m, 2H), 1.91-1.96 (m,

. 2H), 2.34-2.47 (m, 4H), 2.70-2.79 (m, 2H), 4.21-4.27 (m, 1H), 6.32-6.38 {m, 3H), 7.00-7.05
5 {m, 1H), 7.23-7.40 {m, 10H); LRMS APCI m/z 473 [M+H]"

Example 96 .
5-[4-{3-hydroxy-2-methyiphenoxy)piperidin-1-yll-5-methyl-2, 2-diphenylhexanamide

OH

HN™ O

10 Diisopropy! azodicarboxylate (0.1mL, 0.53mmol) was added dropwise to a solution of the
product of preparation 54 (100mg, 0.263mmol), 2-methyl-resercinol (130mg, 1.05 mmol) and
triphenylphosphlne {139mg, 0.53mmal) in tetrahydrofuran (2mL) and the mixture stirred at
room temperature for 12 hours. The solvent was removed under reduced pressure and -
purified using an Isolute® SCX-2 cartridge, eluting with methanol, then with 1M ammonia In

15 methanol, Basic fractions wera concentrated In vacuo and further purified by chromategraphy
on silica gel, eluting with dich\oromethane:methanol:[).éaammonla, 98:2:0.2 to 95:5:0.5.
Appropriate fractions were concentrated in vacuo and the residue further purified using a
Phenomenex Curosil PFP column (21.2*150mm dimensions) on a preparative Agilent 1100
HPLC. The two mobile phases were 0.1% viv Formic acid (aq) {(A) and 0.1% viv Formic acid

20 In acetonitrile (B), eluting with a gradlent of 20-80% B over 18 minutes at a flow rate of
18mlmin, The peaks were detected using a UV detector at 225nm and appropriate fractions
concentrated in vacuo to afford the title compound as a gum in 9% yleld.

'HNMR(400MHz, CD;0D) 5: 1.06 (s, 6H), 1.28-1.34 (m, 2H), 1.71-1.81 (m, 2H), 1.89-1.94 (m,
2H), 2.02 (s, 3H), 2.37-2.46 (m, 4H), 2.68-2.77 (m.' 2H}), 4.24-4.31 (m, 1H), 6.37-6.41 (m, 2H),

25 6.86-6.90 (M, 1H), 7.23-7.40 (m, 10H); LRMS APGI m/z 487 [M+H]"

Example 97
5-{4-{(3"-hydroxybiphenyl-3-yymethoxylpiperidin-1-vi+-5-methvl-2 . 2-diphenylhexanenitrile
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1,1-Bis (diphenyiphosphino)ferrocenedichlore paliadium(ll) (8mg, 0.09mmol) was added to a
suspenslon of the praduct of example 87 {100mg, 0.19mmol), 3-hydroxyphenylboronic acid
{52mg, 0.038mmol) and sodium carbonate (40mg, 0.038mmol) in tetrahydrofuran {5ml.) and
water (1mL) and the mixture was heated at 60°C for 12 hours. The suspension was allowed to
cool to room temperature and then evaporated to dryness under reduced pressure. The
residue was purified by chromatography on élﬁca gel, eluting with dichloromethane:
methano!:0.88 ammonia, 99:1:0 to 98:2:0.2, to give the title compound as a gum in 72% yield,
'HNMR(400MHz, CD,0D) &: 1.08 (s, 6H), 1.52-1.56 (m, 2H), 1.61-1.68 (m, 2H), 1.93-1.96
(m, 2H), 2.24-2.42 (m, 2H), 2.51-2.55 (m, 2H), 2.81-2.84 (m, 2H), 3.45-3.49 (m, 1H), 4.58 (s,
2H), 6.75-6.78 (m, 1H), 7.02-7.07 (m, 2H), 7.21-7.43 (m, 1§H), 7.47-7.50 (m, 1H), 7.54 (s,
1H); LRMS ESI m/z 646 [M+H]"

Example 98
5-14-1(3'-hydroxybipheny!-3-yiymethoxyipiperidin-1-vi}-5-methvi-2 . 2-diphenvihexanamide

" 'o Q “ﬁ

A suspension of the product of example 87 (70mg. 0.13mmo}) and powdered potassium
hydroxide (144mg, 2.57mmol) in 3-methyl-4-pentano! (4mL) was heated under reflux for 36
hours. The reaction mixture was allowed to cool to room temperature and the solvent
removed under reduced pressure. The residue was pattitioned between ethyl acetate (30mL)
and water (20mL). The organic layer was separated, dried over magnesium sulphate and
concentrated /n vacuo. The residue was purified by chromatography on silica gel, eluting with
dichloromethane:methanol:0.88 ammonia, 85:5:0.5 to 80:10:1. Appropriate fractions were
concentrated in vacuo and the residue further purified by chromatography on sifica gel, eluting
with dichioromethane:methanol:0.88 ammonia, 98:2:0.2 to -95:5:0.5, fo afford the title
compaound as a gum in 21% yietd.

THNMR (400MHz, CD,0D) 8: 1.0 (s, 8H), 1.22-1.35 (m, 2H), 1.62-1.68 (m, 2H), 1.85-1.93 (m
2H), 2.35-2.45 {m, 4H), 2.78-2.82 (m, 2H), 3.43-3.49 (m, 1H), 4.57 (s, 2H), 6.75-6.78 {m, 1H),
7.02:7.07 (m, 2H), 7.21-7.40 (m, 13H), 7.47-7.50.(m, 1H), 7.54 (s 1H); LRMS APCI m/z 563
M+H]"

Example 99
§-[3-(3-Methoxyphencxv)azetidin-1-vl]-5-methyl-2.2-diphenylhexanenitrile
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A mixture of the product of preparation 57 (500mg, 1.21mmol), caesium carbonate (1.18g,
3.64mmo!) and 3-methoxyphenol (0.41mL, 3.64mmotl) in N ,N-dimethy!formamide (10mL) was
stirred at 80°C for 18 hours. The reaction mixture was then concentrated in vacuo and the
residue was partitioned between diethyi ether (0mL) and water (20mL). The adqueous layer
was separated, extracted with diethyl ether (2x30mL) and the combined organic solution was
dried over magneslum sulfate and concentrated in vacuo. The residue was purified by column
chromatography on ‘silica gel, eluting with pentane:ethyl -acetate, 90:10 to 75:25 then
dichloromethane:methanol.0.88 ammonla, 100:0:0 to 95:5:0.5, to afford the title compound as
a colourtess gum in 71% yield, 380mg. - .
'THNMR(400MHz, CDCly) &: 0.90-1.03(m, 6H), 1.31-1.44(m, 2H), 2.41-2.56(m, 2H), 3.07-
3.24(m, 2H), 3.42-3.54(m, 2H), 3.77(s, 3H), 4.63-4.74(m, 1H), B 28-6.38(m, 2H), 6.48-6. 55(m
1H), 7.26-7. 49(m, 11H); LRMS APCI m/z 441 {M+H]"

Example 100

5-[3-(3-Methoxyphenoxy)azetidin-1-vI}-5-methvl-2.2-diphenylhexanamide

0
-0 “CH,
ST
N

Potassium hydroxide (215mg, 3.83mmol) was added to a solution of the product of example
99 {85mg, 0.19mmol} in 3-methyl-3-pentanol (5mL) and the mixture was heated under reflux
for 24 hours. The reaction mixture was then cocled to room temperature, concentrated in
vacuo and the residue was partitioned between ethyl acetate (20mL) and water (5mL). The
aqueous layer was separated, extracted with ethyl acetate (20mL) and the combined organic
solution was dried over magnesium sulfate and concentrated in vacuo, Purification of the
residue by column chromatography on silica gel, eluting with dichloromethane:methanol:0.88
ammenia, 100:0:0 to 93:7:0.7, afforded the title compound as a colourless gum in 74% vyield,
85mg.
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'HNMR(400MHz, CDCL) &: 0.82(s, 6H), 1.121.23(m, 2H), 2.40-2.50(m, 2H), 3.10-3.25(m,
2H), 3.44-3.58(m, 2H), 3.78(s, 3H), 4.62-4.72(m, 1H), 6.30-6.38(m, 2H), B8.47-6.54(m, 1H),
7.10-7.18(m, 1H), 7.22-7.45(m, 10H); LRMS ES| miz 459 {M+H]"

Example 101

Sodium hydride (60% dispersion in mineral oil, 24mg, 0.60mmol) was added to an ice~cooled
sclution of the product of preparation 56 {166mg, 0.50mmal) in N,N-dimethytformamide (SmL)
and the mixture was stirred for 30 minutes allowing the temperature to rise to 25°C. The
reaction mixture was then re-cooled to 0°C, benzyl bromide (89pL, 0.75mmol) was added and
the mixture was stimed at 0°C for 30 minutes, The reaction was quenched with 2M
hydrochloric acid (2mL), basified to pH B with saturated sodium hydrogen carbonate solution
and extracted with ethyl acetate (3x50mL). The combined organic solution was dried over
magnesium sulfate, concentrated in vacuo and the residue was purified by column
chromatography on silica gel, eluting with dichIoromethane:méthanolzo.88 ammonia, 100:0:0
t0 97:3:0.3, to afford the titlte compound as a colourless ol In 65% yield, 137myg.
'HNMR(400MHz, CDCGly) 6: 0.91(s, 6H), 0.90-0.87(m, 2H), 2.40-2.48(m, 2H), 2.97-3.06(m,
2H), 3.21-3.30(m, 2H), 4.07-4.17(m, 1H), 4.41(s, 2H), 7.26-7.46(m, 15H); LRMS APCl' m/z
425 [M+H]

Example 102
5-[3-(Benzyloxy)azetidin-1-yil-5-methyl-2.2-diphenvihexanamide

The title compound was prepared from the product of example 101, using the same method
as that described for example 100, as a colourless gum in 77% yleld.

'HNMR(400MHz, CDCls) &: 0.89(s, 6H), 1.06-1.13(m, 2H), 2.32-2.41(m, 2H), 2.95-3.05(m,
2H), 3.15-3.25(m, 2H), 4.02-4.13(m, 1H), 4.39(s, 2H), 7.21-7.42(m, 15H); LRMS APCI m/z
443 IM+H]*

L
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Example 103
-5-(3- azetidin-1-yl-2,2-diphenylhexanenitrile

The title compound was prepared from the product of preparation 65, using the same method
as that described for preparation 62, as a colourless oil in 38% yield. .
THNMR{400MHz, CDCls) 5: 0.95 (s; 6H), 1.34-1.41 (m, 2H), 2.43-2.54 (m, 2H), 3.15-3.22 (m,
2H), 3.45-3.55 (m, 2H), 4.65-4.75 (m, 1H), 6.73-6.78 (m, 2H), 6.90-6.98 (m, 1H), 7.22-7.45
(m, 12H); LRMS APCI m/z 411 [M+H]"

Example 104
5-Methvl-5-{3-phenoxyazetidin-1-vD-2. 2-diphenvihexanamide

Hy N/]/_ O\©

The title compound was prepared from the product of example 103, using the same method

as that described for example 100, as a white solid in 88% yleld.

'HNMR(400MHZ. CDCly) &; 0.91(s, 6H), 1.12-1.20(m, 2H), 2.42-2.48(m, 2H), 3.12-3.18(m,
2H), 3.45-3.55 (m, 2H), 4.62-4.73(m, 1H), 5.55(brs, Z2H), 6.75-6.78(m, 2H), 6.92-6.96(m, 1H),
7.20-7.41(m, 12H); LRMS APCI miz 429 [I\)H-H]+ '

Example 105 .
6-[3-(4-Methoxvphenoxv)azetidin-1-vi-5-methyl-2.2-diphenvihexanenitrile

T,
O | CH,
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The title compound was prepared from the product of preparatlon 57 and 4-methoxyphenol,
using the same method as that described for example 89, as a colourless gum in §5% yield.
'HNMR(400MHz, CDCia) &: 0.98(s, 6H), 1.33-1.45(m, 2H), 2.45-2.55(m, 2H)," 3.14-3.24(m,
2H), 3.42-3.55(m, 2H), 3.78(s, 3H), 4.58-4.68(m, 1H), 6.66-6.74(m, 2H), 6.76-6. 85(m 2H),
7.25-7.47(m, 10H); LRMS APCI m/z 441 [M+H]"

Examgrejos
5-[3-(4-Metho enoxy)azetidin-1- 2-diphenylhexanamide

D”Q

o—0

Hy

Potassium hydroxide (135mg, 2.41mmol) was added to a solution of the product of example
105 (53mg, 0.12mmol) in 3-methyl-3-pentanol (5mL) and the mixture was heated under reflux
for 18 hours. The reaction mixture was then cooled to room temperature, concentrated in
vacuo and the resldue was parlitioned between ethy! acetate (20mL) and water (5mL). The
aqueous layer was separated, extracted with ethyl acetate (2x20mL) and the combined
organic solution was drled over magnesium sulfate and congentrated in vacuo to give a
coloyrless oll in 96% yleld, 53mg.

"HNMR(400MHz, CDCl;) & 0.92(s, 6H), 1.12-1.23(m, 2H), 2.40-2.50(m, 2H), 3.10-3.25(m,
2H), 3.44-3.58(m, 2H), 3.78(s, 3H), 4.62-4.72(m, 1H), 6.30-6.38(m, 2H), B.47-6.54(m, 1H),
7.10-7.18{m, 1H), 7.22-7.45(m, 10H); LRMS ESI m/z 459 [M+H]*

Example 107
5-[3-(4-hvdroxvohenoxy)azetidin-1-yll-5-methyl-2,2-di iphenylhexanamide

The product of example 106 (53mg, 0.16mmol) was dissolved in dichloromethane (5mL) and
the solution was cooled to 0°C. Boron tribromide (1M in dichloromethane, 0.52mL, 0.52mm6i)
was added and the solution was stirred at 0°C for 35 minutes. Further boron tribromide (1M in
dichloromethane, 0.52mL, 0.52mmol) was added and stirring continued at 0°C for 30 minutes.
The reaction was then quenched with saturated sodium hydrogen carbonate solution (20mL)
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and stirred at room temperature for 18 hours, The aqueous layer was separated, extracted
with ethyl acetate (25mL) and the combined organic solution was dried over magnesitm
sulfate and concentrated In vacuo to give a gum. The gum was re-dissolved in
dichloromethane (5mL) an& the solution was cooled to -10°C. Boron tribramide (1M in
dichlcromethane, 0.52mL, 0.52mmol) was added and the mixture was stirred at —10°C for 1
hour. The reaction was then guenched with saturated sodlum hydrogen carbonate solution
(20mL) and the organic layer was separated and extracted with ethyl acetate (20mL). The
cambined organic solution.was dried over magnesium sulfate, concentrated in vacuo and the
residue was purified by column chromatography on silica gel, eluting with pentane;ethyl
acetate/methanol/0.88 ammonia (86/10/1), 75:25 to 50:50, to afford the title compound as a
colourless foam in 27% yleld (14mg).

THNMR(400MHz, CDCh) & 0.92(s, 6H), 1.13-1.26(m, 2H), 2.46-2.50(m, 2H), 3.08-3.24(m,
2H), 3.42-3.58(m, 2H), 4.52-4.63(m, 1H), 5.50-5.68 (brs, 2H), 6.53-6.62(m, 2H), 6.67-6.78(m,
2H), 7.21-7.42(m, 10H); LRMS APCI m/z 445 [M+H]" '

Example 108
5-[3~(3-Hydroxvohenoxy)azetidin-1-vlj-5-methvl-2,2-diohenvihexanamide
OH

Boron tribromide (1M in dichloromethane, 1.75mL, 1.756mmol) was added to an ice-cooled
solution of the product of example 100 (200mg, 0.44mmol) in dichloromethane (5mL) and the
mixture was stired at 0°C for 1 hour. Further boron tribromide (1M in dichleromethane,
0.5mL, 0.5mmol) was added and the mixture was stimed at 0°C for 30 minutes. The reaction
was then quenched with 1M sodium hydroxide solution (5ml), diluted with dichloromethane
(20mL) and stirred at room temperature for 40 minutes. The aqueous layer was separated,
extracted with ethyl acetate (2x26mL} and the comhbined organic solution was dried aver
magnesium sulfate and concentrated in vacuo. Purification of the residue by column
chromatography on silica gel, eluting with pentane:ethyl acetate/methanol/0.88 ammonia
(90/10/1), 75:25 to §0:50, afferded the tite compound as a colourless foam in 81% yleld,
176mg.

'HNMR(400MHz, CDCl3) &: 1.10(s, 6H), 1.22-1.34(m, 2H), 2.42-2.55(m, 2H), 3.28-3.40(m,
2H), 3.65-3.88(m, 2H), 4.70-4.80(m, 1H), 5.55-5.70(brs, 2H), 6.23-6.36(m, 2H), 6.45-6.53(m,
1H), 7.03-7.12(m, 1H), 7.19-7.39(m, 10H); LRMS ESI m/z 445 [M+H]" :
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Example 108 )
5-13-(2-Hydroxyphenoxv)azetidin-1-yil-5-methyl-2.2-diphenvihexanamide

Ammonium formate (26mg, 0.4mmol) was added to a mixture of the product of preparation 63
{36mg, 65pmol) and 20% Pd{OH),/C (10mg) In ethanol (10mL) and the mixture was heated
under reflux for 2 hours. The reaction mixture was cooled to room temperature, further
ammonium formate (25mg, 0.4mmol) and 20% Pd(OH)/C (10mg) were added and the
mixture was re-heated under reflux for 2 hours. The reaction mixture was fiitered through
Atbocel®, washing through with methanol, and the filtrate was concentrated in vacuo. The
residue was diluted with saturated sodium hydrogen carbonate solution extracted with ethyl
acetfate (2x20mL) and the combined organic solution was dried over magnesium suifate and
concentrated In vacuo. Purification of the residue by calumn chromatography on silica gel,
eluting with ethyl acetate:methanol, 85:5, then afforded the tile compound as a colourless ofl
in quantitative yleld, 30mg. )

'HNMR(400MHz, CDCly) 8: 1.02(s, 6H), 1.22-1.32(m, 2H), 2.31-2.49(m, 2H), 2.57-2.72(m,
2H), 3.98-4.04(m, 1H), 4.15-4.24(m, 2H), 5.40-5.70(brm, 2H), 6.77-6.86(m, 4H), 7.22-7.38(m,
10H); LRMS APCI m/z 445 [M+H]" ' '

Example 110 o
§-{3-(2 4-Dichloro-5-hydroxy-phenoxy)-azetidin-1-y{}-5-methyi-2 . 2-diphenyvihexanamide

OH

Ci
Pofassium hydroxide (523mg, 9.33mmeol) was added to a soludon of the product of
preparation 68 (2560mg, 0.46mmol) in 3-methyi-3-pentanol (5mL) and the mixture was heated
under reflux for 18 hours. The reaction mixture was then cooled to room temperature,
concentrated in vacuo and the residue was partitoned between ethy! acetate (20mL) and
water (20mlL). The aqueous layer was separated and ‘extracted with ethyl acetate (20mL) and
the combined_organlc solution was dried over magnesium sulphate and concentrated in
vacuo. The crude material was treated with 4M hydrochloric acid In dioxane (10mL, 40mmal)
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and the solutlon stirred at 60°C for 30 ininutes. The dioxane was removed in vacuo and the
residue basified with 0.88 ammonla. The aqueous layer'wés extracted with ethyl acetate
(2x20mL). The combined organic solution was dried over magnesium sulphate and
concentrated in vacuo. The residue was purified by column chromatography on silica gel,
eluting with dichloromethane:methano! 100:1 to 10:1 to afford the ltitle compound as a
colourless oil in 61% yleld, 147mg. )
THNMR(400MHz, CDCl3) 5: 0.98 (s, 6H), 1.18-1.25 (m, 2H), 2.41-2.55 (m, 2H), 3.32-3.38 (m,
2H), 3.75-3.82 (m, 2H), 4.68-4.75 (m, 1H), 5.65-5.75 (m. 1H), 5.85-6.05 (m, 1H), 6.43 (s, 1H),
7-20-7.40 (m, 11H); LRMS APCI m/z 613 [M+H["

Examble 111 .
5-(3-(4.5—Dich|oro—2-hvdroxv-phenoxv\-a_zetidln-1-vl}-5-methvI~2,2—diphenvihexanamide

CH

Ci

Cl
The title compound was prepared from the product of preparation 70, using the same method
as described for example 110, as a colourless oli In 53% yleld. . )
'HNMR(400MHz, CDCls) 5: 1.02 (5, 6H), 1.22-1.30 (m, 2H), 2.35-2.50 (m, 2H), 2.60-2.75 (m,
2H), 3.85-4.01 (M, 1H), 4.10-4.25 (m, 2H)}, 5.40-5.60 (m, 2H), 6.92-6.88 (m, 2H), 7-20-7.40

(m, 10H)} LRMS ESI m/z 513 [M+H]" .

Example 112 _ .
5-[3-{4-Chloro-3-methoxv-phenoxy)-azetidin-1-vl]-5-methyl-2 2-dihenyl-hexanenitrile

C|ci

The title compound was prepared from 4-chloro-3-methoxyphenol (EP230379, p52) and the
product of preparation 57, using the same method as that described for example 99, as a
colourless cil in 85% yleld.

DS
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"HNMR(400MHz, CDCh) &: 0.95 (s, 6H), 1.35-1.40 (m, 2H), 2.45-2.53 (m, 2H), 3.16-3.20 (m,
2H), 3.45-3.52 (m, 2H), 3.86 (s, 3H), 4.62-4.70 (M, 1H), 6.20-6.25 (m, 1H), 6.40-6.43 (m, 1H),
7-18-7.45 (m, 11H); LRMS APCI m/z 475 (M+H}"

Example 113

\
Cl '
The title compound was prepared from the product of example 112, using the same method
as that described for example 100, as a colourless oil in 91% yield.
THNMR(400MHz, CDCly) &; 0.85 (s, 6H), 1.08-1.22 (m, 2H), 2.38-2.50 (m, 2H), 3.15-3.20 (m,
2H), 3.40-3.55 (m, 2H), 3.85 (s, 3H), 4.60-4.72 (m, 1H), 5.30-5.55 (m, 2H), 6.20-6.23 (m, 1H),
6.38-8.41 (m, 1H). 7-18-7.40 (m, 11H); LRMS APCI m/z 493 [M+H]"

Example 114
5-{3-(4-Chloro-3-hvdroxy-phenoxv)-azetidin-1-vi}-5-methyl-2.2-diphenylhexanamide

OH

Cl

Boron trlibromide (1M In dichloromethane, 1.76mL, 1.75mmol) was added to an ice-cooled
solution of the product of example 113 (180mg, 0.36mmol} in dichloromethane (5mL) and the
mixture was stirred at 0°C for 1.6 hour. The reaction was then quenched with 0.88 ammonia
(30mL) and the solution stimed at room temperature for 18 hours. The organic layer was

- separated, dried over magnesium sulfate and concentrated in vacuo. Purification of the

residue by column chromatography on silica gel, eluting with dichloromethane to
dichloromethane/methanol/0.88 ammonia (97:3:0.3), afforded the title compound as a
colourless foam in 93% yield, 270mg
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"HNMR(400MHz, GDCl) 5: 0.85 (s, 6H), 1.08-1.22 (m, 2H), 2.40-2.50 (m, 2H), 3.10-3.20 (m,
2H), 8.50-3.58 {m, 2H), 4.58-4.68 (m, 1H), 5.45-5.55 (m, 1H), 5.75-5.80 (m, 1H), 6.25-6.32 \’\/’PT

(m, 1H), 6.38-8.40 (m, 1H). 7-15-7.40 (m, 11H); LRMS APCI m/z 479 [M+H]"

Example 115 . .
5-13-(3-Hydroxy-benzyloxy)-azetidin-1-yl-5-methyl-2.2-dinhenvi-hexanoic acid amide

A
oy i

The product of preparation 73 (65mg, 0.131mmol) was treated with 4M hydrochloric acid In
dioxane (2mL, 8mmol), water (0.2 ml) was added and the solution stirred. at 85°C for 30
minutes. The dioxane was removed in vacuo and the residue partitioned between ethyl .
acetate (25ml) and saturated sodium hydrogen carbonate solution {20mL). The aqueous tayer
was extracted with ethyl acetate (20mL). The combined organic solution was dried over

‘magnesium sulphate and concentrated in'_ vacuo. The residue was purified by column
chromatography on silica gel, eluting with pentane:ethyl acetate:methancl:0.88 ammonia
(80/10/1), 75:25 to 50:50, to afford the title compound as a colourless foam in 70% yield,
42mg, \

THNMR(400MHz, CDCly) &: 0.90(s, 6H), 1.16-1.25(m, 2H), 2.38-2.48(m, 2H), 3.02-3.12 (m,
2H), 3.28-3.40(m, 2H), 4.06-4.17(m, 1H), 4.31 (s, 2H), 5.58-5.74 (br s, 2H), 6.72-6.83 {m, 3H).
7,12-7.20(m, 1H), 7.21-7.40 (m, 10H); LRMS APC} m/z 459 [M+|-.{]*

Example 116
5-[3-(2-Chloro-5-methoxy-phenoxy)-azetidin-1-yll-5-methyl-2.2-diphenyl-hexanenitrile

The title compound was prepared from the product of preparation 57 and 2-chloro-5-
methoxyphenol, using the same method as that described for example 99, as a brown gum in
55% yield.

'HNMR(400MHz, CDCI;) 8: 0.96 (s, 6H), 1.31-1.44{m, 2H), 2.40-2.57 (m, 2H), 3.14-3.35 (m,
2H), 3.40-3.60 (m, 2H), 3.77(s, 3H), 4.64-4.79 (m, 1H), 6.20-6.25 (m, 1H), 6.39-6.47(m, 1H),
7.20-7.48(m, 11H); LRMS APCI m/z 475 [M+H]"
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Example 117
5-[3-(2-Chloro-5-methoxy-phenoxy)-azetidin~{-y{l-5-methyk-2,2-diphenvl-hexanolc acid amide

-

The title compound was prepared from the product of example 116, using the same method
as that described for example 100, as a ¢olourless gum In 61% yleld.

'HNMR(400MHz, CDChy) 3: 0.92 (s, 6H), 1.11-1.20 (m, 2H), 2.40-2.48 (m, 2H), 3.15-3.24 (m,
2H), 3.42-3.55 (m, 2H), 3.78 (s, 3H), 484-472 (m, 1H), 5.48-5.75 (m, 2H), 6.20-6.25 (m, 1H),
6.38-6.45 (m, 1H). 7.20-7.41 (m, 11H); LRMS APCI m/z 493 [M+H]"

Example 118 .
-5-[3-(2-Chloro-5-hydroxy-phenoxy)-azetidin-1-vll-5-methvl-2.2-diphenvi-hexanoic acid amide .

O H
HA ,O\o
© Q C

Boron tribromide (1M in dichloromethane, 1.42mL, 1.42mmol) was added to an ice-cocled
solution of the product of example 117 (70mg, 0.142Zmmol) in dichloromethane (5mL} and the
mixture was stimed at 0°C for 1 hour. The reaction was then quenched with 0.88 ammonia
{20mL) and the solution stired at room temperature for 18 hours. The organic layer was
separated. The aquecus layer was extracted with dichloromethane (20m!s). The combined
organic selution was washed with saturated sodium hydrogen carhonate solution (10mL) and
dried over magnesium sulfate and concentrated in vacuo. Purification of the residue by
column chromatography on silica gel, eluting with penfane:ethyl acetate:methanol:o.aav
ammonia (90/10/1), 85:15 to 50:50. The resulting gum was dissolved in methanol {5mis) and
TN hydrochloric acid in diethyl ether (0.5mi) added. The solution was evaporated and the
salid recrystailised from ethyl acetate / methanol to give the title compound hydrochleride salt
as a purple solid in 30% yield, 22mgs. .

"HNMR(400MHz, CD;OD) &: 1.28 (s, 6H), 1.33-1.44 (m, 2H), 2.40-2.48 (m, 2H), 4.02-4.30
(m, 2H), 4.33-4.62 (m, 2H), 4.95-5.06 (m, 1H), 6.20-6.28 (m, 1H); 6.44-6.49 (m, 1H), 7-15-
7.20 (m, 1H), 7.24-7.41 (m, 10H); LRMS APCI m/z 479 [M+H]"

Example 119

5-]3-(3-Fluoro-5-methoxy-phenoxv)-azetidin-1-vI1-5-methvl-2.2-diphenyl-hexanenitrile
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The title compound was prepared from 3-flucro-§-methoxypheno! (\N02005037763, p95) and
the product of preparation 57, using the same method as that described for example 99, as a
colourless oll in 90% yield.

'HNMR(400MHz, CDCly) 5: 0.95 (s,-6H), 1.35-1.40 (m, 2H), 2.45-2.53 (m, 2H), 3.06-3.15 (m,
2H), 3.40-3.48 (m, 2H), 3.75 (s, 3H), 4.58-4.64 (m, 1H), 6.05-6.12 (m, 2H), 6.20-6.26 (m, 1H),
7-22-7.45 (m, 10H); LRMS APCI m/z 459 [M+H]*

Example 120 _
5-13-(3-Fluore-5-methoxy-phenoxy)-azetidin-1-vil-5-methvl-2 2-diphenylhexanamide

(8]
o \
The title compound was prepared from the product of example 119, using the same method
as that described for example 100, as a colourless 6il in 80% yield.
'HNMR(400MHz, CDCly) &: 0.95 (s, 6H), 1.42-1.55 (m, 2H), 2.40-2.48 (m, 2H), 3.08-3.15 (m,
2H), 3.40-3.45 (m, 2H), 3.78 (s, 3H), 4.58-4.66 (m, 1H), 5.40-5.55 (m, 2H), 6.03-6.12 (m, 2H),

© 6.20-8.25 (m, 1H), 7.22-7.45 (m, 10H).

Example 121
5~{3-(3-Fluoro-5-hvdroxy-phenoxy)-azetidin-1-yi}-5-methyi-2 2-diphenylhexanamide

OH
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The title compound was prepared from the product of example 120, using the same method ‘

as that described for exampla 108, as a colourless ol in 25% yleld.

- 'HNMR(400MHz, CDCl3) 3: 0.95 (s, BH), 1.20-1.26 (m, 2H), 2.40-2.46 (m, 2H), 3.20-3.28 (m,

2H), 3.60-3.65 (m, 2H), 4.64-4.70 (m, 1H), 5.50-5.60 (m, 1H), 6.00 (s, 1H), 6.02-6.06 (m, 1H),
6.18-6.23 (m, 1H), 6.25-6.35 (m, 1H), 7.20-7.35 (m, 10H); LRMS APC! m/z 463 [M+H]"

Example 122 _ :
5-{3-(:'5-Chloro-s-methoxv-Dhe_noxv)-azetldin-1—vll-s-methvl-z.2-dinhenv|—hgxanenlt[tle

0
cl \

The title compound was prepared from 3-chlore-5-methoxyphenol and the lproduct of
preparation 57, using the same methed as that described for example 99, as a cofourless oil
in75% yield.

'HNMR{400MHz, CDCl3) 8: 0.95 (s, 6H), 1.35-1.40 (m, 2H), 2.45-2.53 {m, 2H), 3.06-3.15 (m,
2H), 3.40-3.48 (m, 2H), 3.78 (s, 3H), 4.58-4.66 (m, 1H), 6.20 (s, 2H), 6.35 (s, 1H), 6.50 (s,
1H), 7-22-7.46 (m, 10H); LRMS APCI m/z 475 [M+H]"

Example 123
5-{3-{3-Chloro-5-methoxv-phenoxy)-azetidin-1-vil-5-methyl-2 2-diphenvihexanamide

c, i
The tille compound was prepared from the product of axamp]e 122, using the same method
as that described for example 100, as a colourless oil In 90% yleld.
'HNMR(400MHz, CDCly) &: 0.95 (s, 6H), 1.15-1.20 (m, 2H), 2.38-2.45 (m, 2H), 3.02-3.10 (m,
2H), 3.37-3.43 (m, 2H), 3.76 (s, 3H), 4.55-4 63 (m, 1H), 5.40-5.65 (m, 2H), 6.18 (s, 1H), 6.30
(s, 1H), 6.48 (s, tH), 7.20-7.40 (m, 10H); LRMS APCI m/z 493 [M+H]"

Example 124 )
5-{3-(3-Chloro-5-hydroxv-phenoxy)-azetidin-1-yi}-5-methvi-2 . 2-diphenylhexanamide

PCT/IB2006/002727
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The title compound was. prepared from the product of exag'nple 123, using the same method
as that described for example 114, as a colourless oil in 92% yield.

*HNMR(400MHz, CDCly) 8: 0.90 (s, 6H), 1.08-1.18 {m, 2H), 2.35-2.46 (m, 2H), 3.06-3.15 (m,

2H), 3.40-3.48 (m, 2H), 4.55-4.60 (m, 1H), 5.45 (brs, 2H), 6.15 (s, 1H),'6.25 (s, 1H), 6.40 (s,
1H), 7.20-7.40 (m, 10H)

Example 125
5-[3-(4-Fluoro-2-methoxy-phenoxy)-azetidin-1-y{]-5-methyi-2,2-diphenyl-hexanenitrile

F

The tile compound was prepared from 4-fluoro-2-methoxyphenol and the product of
preparation 57, using the same method as that described for example 99, as a colourless ol
in 72% yleld. . .

'HNMR(400MHz, CDCly) &: 0.95 (s, 6H), 1.35-1.40 (m, 2H), 2:45-2.53 (m, 2H), 3.20-3.25 (m,
2H), 3.42-3.48 (m, 2H), 3.83 (s, 3H), 4.58-4.66 (m, 1H), 6.53-6.66 (m, 3H), 7-22-7.45 (m,
10H); LRMS APC! m/z 459 [M+H]*

Example 126
§-[3-{4-Fluoro-2-methoxy-phenoxyl-azetidin-{-vil-5-methvi-2. 2-dioheny!hexanamide
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The title compound was prepared from the broduct o.f example 125, using the same method
as that described for example 100, as a colouriess oil in 87% yield.
'HNMR(400MHz, CDCl3) 5: 0.95 (s, 6H), 1.10-1.18 (m, 2H), 2.40-2.48 (m, 2H), 3.15-3.20 (m,
2H), 3.40-3.46 (m, 2H), 3.80 (s, 3H), 4.58-4.66 (m, 1H), 5.50-5.75 (m, 2H), 6.48-6.65 (m, 3H),
7-22-7.40 (m, 10H); LRMS APCI m/z 477 [M+H]'

Example 127 .
-{3-(4-Fluore-2-hydroxy-phenoxy)-azetidin-1-vi}-5-methvl-2 . 2-diphenvihexanamide

OoH

F
The title compound was prepared from the product of example 126, using the same method
as that described for exampte 114, as a colourless oil in 32% yield.
'HNMR(400MHz, CDCl3) 5: 0.98 (s, 6H), 1.20-1.28 (m, 2H), 2.35-2.48 (m, 2H), 2.56-2.68 (m,
2H), 3.95-3.42 {m, 1H), 4.05-4.18 {m, 1H), 4.18-4.25 (m, 1H), 5.40-5.65 (m, 2H}, 6.45-6.53
(m, 1H), 6.55-6.60 (m, 1H), 6.72-6.78 (m, 1H), 7.20-7.35 (m, 10H); LRMS APCI m/z 463
M+HY

Example 128
5-[3-{2,6-Dichloro-3-hvdroxy-benzvioxy)-azetidin-1-yl-5-methyl-2 2-diphenyl-hexanolc acid
amide
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The product of preparation 78 (150mg, 0.265mmol) was treated with 4M hydrochloric acld in
dioxane (5mL, 20mmol) and water (0.5 ml) and the solution stirred at 70°C for 25 minutes.
The dioxane was removed in vacuo and the residue partitioned between ethyl acetate (30ml)
and saturated sodium hydrogen carbonate solution (20mL). The aqueous layer was extracted
with ethyl acetate (20mL). The combined organic sofution was dried over magnesium
sulphate and concentrated in vacuo. The resldue was purified by column chromatography on
sliica gel, eluting with pentane;ethyl acetate/methanol/0.88 ammonia (90/10/1), 5:1 to 1:3, to
afford the title compaund In 52% yield, 73mg. '
‘HNMR(400MH2, CDCly) 8: 1.22 (s, 6H), 1.44-1.53 (m, 2H), 2.60-2.68 (m, 2H), 3.60-3.68 (m,
2H), 4.26-4.37 (m, 2H), 4.57-4.64 (m, 1H), 4.70 (s, 2H), 5.48-5.55 (br m, 1H), 5.78-5.84 (br m,
1H), 7.08-7.12 (m, 1H), 7.18-7.23 (m, 1H), 7.23-7.38 (m, 10H); LRMS APC| iz 527{M+H]

Example 129 .
4-{1-13-(3-Methoxv-phenoxv)-azetidin-1-vll-cvclopentyl}-2.2-diphenyl-butyronitrile

The fitle compound was prepared from the product of preparation 84 and 3-methoxyphenol,
using a similar method to that deseribed in example 99, in 73% yield.:

'HNMR(400MHz, COCl3) 8: 1.25-1.38 (m, 2H), 1.40-1.65 (m, 6H), 1.66-1.76 (m, 2H), 2.46-
2.57 (m, 2H), 3.06-3.16 {m, 2H), 3.48-3.57 (m, 2H), 3.78 (s, 3H), 4.64-4.72 (m, 1H), 6.34 (s,
1H), 6.33-6.37 {m, 1H), 6.48-6.53 (m, 1H), 7.13-7.19 (m, 1H), 7.27-7.46 (m, 10H); LRMS
APCI m/z 467 [M+H]" '

Example 130
4-{1 -[3-(3-Methoxv—nhenng)-azet(dim-vll-c\mlopentvn-z.2-diphenv|—butvramfde
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The title compound was prepared from the product of example 129 using a similar methed to
that described for example 106, in 48% yield.

'HNMR(400MHz, CDCly) 8: 1.22-1.70 {m, 10H), 2.46-2.53 (m, 2H), 3.07-3.15 (m, ZH), 347-
3.59 (m, 2H), 3.77 (s, 3H), 4.63-4.73 (m, 1H), 5.44-5.60 (br m, 2H), 6.33 (s, 1H), 6.33-6.36 |
(m, 1H), 6.48-8.53 (m, 1H), 7.11-7.18 (m, 1H), 7.20-7.40 (m, 10H); LRMS APCI m/z
485[M+H]"

Example 131 ‘

4-{1 ~[3-(3-Hvdroxv-phenoxm)-azetidir_w-1-‘L!]-cvclopentvll-2.2—diphenvl-butvramide
OH .

The title compoun& wasvprepared from the product of example 130 using a similar method to
that described for example 108, in 53% yield. '
'HNMR(400MHz, CDCl) &: 1.31-1.47 (m, 6H), 1.48-1.60 (m, 2H), 1.63-1.77 (m, 2H), 2.45-
2.54 (m, 2H}, 3.22-3.28 (m, 2H), 3.73-3.80 (m, 2RH), 4.75-4.83 (m, 1H), 5.40-5.55 (br m, 1H),
6.24 (s, 1H), 6.36-6.39 (m, 1H), 6.48-6.55 (m, 1H), 6.56-6.67 (brm, 1H), 7.08-7.7.18 (m, 1H),
7.17-7.38 (m, 10H); LRMS APCI m/z 471[M+H]"

. Example 132

5-[3-(2-Fluora-3-methoxy-phenoxy)-azefidin-1-vi]-5-methyl-2.2-diphenyl-hexanenitrile

=2N
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The title compound was prepared from the product of preparation 57 and 2-fluoro-3-
methoxyphenot (J. Comb. Chem. 2002, 4, 328), using a similar method to that described for
example 99, in 73% yield.

THNMR(400MHz, CDCl) 8: 0.95 (s, 6H), 1.34-1.40 {m, 2H), 2.44-2.53 (m, 2H), 3.20-3.27 (m,
2H), 3.43-3.52 {m, 2H), 3.88 (s, 3H), 4.65-4.74 (m, 1H), 6.34-6.39 (m, 1H), 6.58-6,64 (m, 1H),
6.88-6,95 (m, 1H), 7.25-7.47 (m, 10H); LRMS APCI m/z 459 [M+H]"

Example 133 . -
5-[3-(2-Fluoro-3-methoxy-phenoxy)-azetidin-1-y[l-5-methyt-2.2-diphenvl-hexanoic acld amide

1
The title compound was prepared from the producf of example 132, using the same method
as that described for example 100, as a colcurless ¢il in 72% yleld.
'HNMR(400MHz, CDCly) 8: 0.95°(s, 6H), 1.17-1.25 (m, 2H), 2.40-2.48 (m, 2H), 3.20-3.28 (m,
2H), 3.50-3.60 {m, 2H), 4.65-4.74 (m, 1H), 5.46-5.75 (br m, 2H), 6.20-6.27 (m, 1H), 6.56-6.63
(m, 1H), 6.80-6.86 {m, 1H), 7.25-7.40 (m, 10H); LRMS APC| m/z 477 [M+H]"

Example 134
5-13-(2-Fluoro-3-hydroxv-phenoxy}-azetidin-1-yil-5-methyl-2 2-diphenvi-hexanoic acid amide
F

CH

Boron' tribromide (1M In dichloromethane, 1.5mL, 1.5mmol) was added to an ice-cooled
solution of the product of example 133 (45mg, 0.094mmol) in dichloromethane (SmL) and the

" mixture was stirred at 0°C for 45 minutes. The reaction was warmed to room temperature.

After 15 min, a further 1.5mL boron tribromide was added. After 20 minutes, the reaction was

- quenched with 0.88 ammonia (20mt) and the solution stirred at room temperature for 18

hours. The organic layer was separated and washed with saturated sodium hydrogen
carbonate solution (10mL) and dried over magnesium sulfate and concentrated in vacuo.
Purification of the residue by column chromatography on silica gel, eluting with
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dichloromethane:methanol.0.88 ammonla 100:0:0 to 98:2:0.2 to give the title compound in

100% yield (44mg). } 6.6

"HNMR(400MHz, CDCls) 5: 0.95 (s, 6H), 1.17-1.26 (m, 2H), 2.43-2.49 (m, 2H), 3.20-3.28 (m,

. 2H), 3.45-3.60 (m, 2H), 4.65-4.74 {m, 1H), 5.49-5.76 (br m, 2H), 6.20-6.27 (m, 1H), 6.567-6.62

(m, 1H), 6.80-6.85 (m, 1H), 7.23-7.38 (m, 10H); LRMS APCI m/z 463 [M+H]'

Example 135

5-[3-(2-Fluoro-5-methoxy-phenoxy)-azetidin-1-vil-8~methvi- iphe anenitrile
0/
F

The title compound was prepared from the preduct of preparation 57 and 2-fluoro-5-
methoxyphenol (J. Can.-Chem, 1988, 66, 1479), using a similar method to that described for
example 99, in 68% yield. 7 :
'HNMR(400MHz, CDCls) &: 0.95 (s, 6H), 1.36-1.42 (m, 2H), 2.44-2.53 {m, 2H), 3.20-3.27 (m,
2H), 3.43-3.52 (m, 2H), 3.77 (s, 3H), 4.65-4.74 (m, 1H), 6.27-6.34 (m, 1H), 6.38-6.42 (m, 1H),
6.95-7.02 (m, 1H), 7.25-7.47 (m, 10H); LRMS APCI m/z 459 [M+H]"

Example 136
5-[3-{2-Fluoro-5-methoxy-phenoxyy-azetidin-1-vil-5-methvl-2.2-diphenvi-hexanoic acid amide

N O L N
" O
O Yy

—0
The title compound was prepared from the product of example 135, using the same method
as that described for example 100, as a colourless ol! in 96% yield.
"HNMR(400MHz, CDCl) 5; 0.92 (s, 6H), 1.12-1.20 {m, 2H), 2.40-2.48 (m, 2H), 3.16-3.21 (m,
2H), 3.43-3.50 (m, 2H), 3.76 (s, 3H), 4.60-4.72 (m, 1H), 5.46-5.80 (br m, 1H), 5.65-5.75 (br m,
1H), 6.25-6.33 {m, 1H), 6.34-6.40 (m, 1H), 6.91-6,99 (m, 1H), 7.22-7.40 (m, 10H); LRMS
APC| miz 477 (M+H]* '

Example 137
5—[3_-{2—Fluoro-5-lmdroxtnhenoxﬂ-azetidin—1-vll-5-methvl-2.Z-dir:‘shenvl-hexanoic acid amide

Y
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HO
The title compound was prepared from the product of example 136 using the same method as
that described for example 118, as a colouress oil in 51% yleld.
THNMR(400MHz, CDCl;) &: 1.04 (g, 6H), 1.22~1.33 (m, 2H), 2.48-2.57 (m, 2H), 3.43-3.55 (m,
2H), 3.92-4.00 (m, 2H), 4.75-4.88 (m, 1H), 5.72-5.82 (br m, 1H), 6.35-6.48 (m, 3H), 6.83-6.92
(m, 1H), 7.20-7.38 (m, 10H); LRMS APCI m/z 463 {M+H]"

Example 138
§-[3-(4-Chloro-3-| oxy-benzvioxy)-azetidin-1-vil-5-methyl-2 2-diphenvl-hexanoic acid amide

'

The title compound was prepared from the product of preparation 88, using the same method
as that described for example 115, as a colourless oil in 37% vyield. ‘
'HNMR(400MHz, CDCly) &: 0.88 (s, 6H), 1.15-1.20 (m, 2H), 2.38-2.45 (m, 2H), 3.00-3.08 (m,
2H), 3.26-3.36 (m, 2H), 4.03-4.15 (m, 1H), 4.27 (s, 2H), 5.55-5.80 (br m, 2H), 6.73-6.78 (m,
1H), 6.95 (s, 1H), 7.20-7.38 (m, 1.1H); LRMS APCI m/z 493 [M+H]"

Example 139 )
44 1-l3-(4-Chloro«3-h\idroxv-phenoxv)-azetidin-1-vl!-cvdopentyl}-z.2-diphenvl-butv‘ramlde

2 O

Q

FO
OH

Cl

The title compound was prepared from the product of preparation 88, using the same method
as that described for example 115, as a colourless oil in 20% yield.
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'HNMR(400MHz, CDCls) 3. 1.22-1.60 (m, 8H), 1.60-1.73 (m, 2H), 2.43-2.56 (m, 2H), 3.14-

3.20 (m, 2H), 3.60-3.88 (m, 2H), 4.62-4.73 (m, 1H), 5.48-5.62 {br m, 1H), 6,11-6.25 (br m, ) gg

1H), 6.26-6.36 (m, 1H), 6.36-6.40 (m, 1H), 7.15-7.38 (m, 11H); LRMS APCI m/z 505 [M+H]'

Example 140 .
-[3-(3- -methoxy-phenoxy)-azetidin-1-vl]-5-methyl-2.2-diphenvl-hexanenitrile

0,

A .

The title compound was prepared from the product of preparation §7 and the product of
preparation 89, using a similar method to that described for example 99, in 30% yield.
THNMR(400MHz, CDCl3) 5: 0.95 (s, 6H), 1.33-1.40 (m, 2H), 2.42-2.53 (m, 2H), 3.06-3.18 (m,
2H), 3.38-3.50 (m, 2H), 3.75 (s, 3H), 4.60-4.66 (m, 1H), 6.25 (s, 1H), 6.48 (s, 1H), 6.67 (s,
1H), 7.24-7.48 (m, 10H); LRMS ESI m/z 518 (M+H]*

~

Example 141
5-[3-(3-Bromo-5-methoxy-phenoxy)-azetidin-1-yll-5-methvl-2.2-diphenvl-hexanoic acid amide

Br (i

The title compound was prepared from the product of example 140, using the same method
as that described for example 100, as a colourless oil in B0% yield, '
'HNMR(400MHz, CDCly) 3: 0.92 (s, 6H), 1.12-1.18 (m, 2H), 2.38-2.46 (m, 2H), 3.05-3.13 (m,
2H), 3.37-3.44 (m, 2H), 3.75 (s, 3H), 4.56-4.63 (m, 1H), 5.45-5.58 (br m, 1H), 5.95 -6.08 {br
m, 1H), 6.23 (s, 1H), 6.48 (s, 1H), 6.85 (s, 1H), 7.20-7.40 (m, 10H); LRMS ESI m/z 539
IM+H]*

5-13-(3-Bromo-5-hydroxy-phenoxy)-azetidin-1-vil-5-methyi-2 2-diphenyl-hexanoic acid amide




WO 2007/034325

10

15

20

145

OH

-Br

The fitle compound was prepared from the product of example 141, using the same method
as that described for example 114, as a colourless foam in 27% yield.

THNMR(400MHz, CDCLy) &: 0.95 (s, 6H), 1.18-1.25 (m, 2H), 2.38-2.48 (m, 2H), 3.19-3.26 (m,
2M), 3.55-3.63 (m, 2H), 4.60-4.66 (m, 1H), 5.45-5.58 (or m, 1H), 6.13 (s, 1H), 6.20 -6.35 (br
m, 1H), 6.48 (s, 1H), 6.65 (s, 1H), 7.20-7.35 (m, 10H); LRMS ESI m/z 525 [M+H]'

Example 143 o Lo
4~{1-_[3-(3-F(uoro-4-methoxv-phenoxv]—azetidin—1-vﬂ~cvclopent\il}-2.i-diphenyd-butwonitrﬂe

The title compound was prepared from the product of preparation 84 and 3-fluoro-4-
methoxyphenol (J. Het. Chem,, 1988, 26, 1547) using a similar method to that described for
example 99, in 75% yleld. )

'"HNMR(400MHz, CDCls) 5: 1.25-1.39 (m, 2H).'1.40-i.65 (m, 6H), 1.65-1.77 (m, 2H), 2.47-
2.58 (m, 2H), 3.12-3.22 (m, 2H), 3.46-3.57 (m, 2H), 3.77 (s, 3H), 4.66-4.74 (m, 1H), 6.27-6.33

(m, 1H), 6.35-6.43 (m, 1H), 6.94-7.03 (m, 1H), 7.24-7.48 (m, 10H); LRMS ESI| m/z 485
[M+H]" |

Example 144
4-{1-[3-(3-Fluoro-4-methoxy-phenoxy)-azetidin-1-yll-cyclopentyl}-2 2-diphe nvibutyramide

PCT/IB2006/002727
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The title comf::ound was prepared from the product of example 143, using the same method

as that described for example 100, as a colourless fcam in 65% yleld.

'HNMR(400MHz, CDCls) &: 1.20-1.37 (m, 4H), 1.39-1.58 (m, 4H), 1.68-1.67 (m, 2H), 2.40-
5 253 (m, 2H), 3.06-3.15 (m, 2H}, 3.48-3.53 (m, ZH), 3.75 (s, 3H), 4.60-4.71 (m, 1H), 5.50-6.67

(br m, 1H), 6.17-6.38 (m, 3H), 6.88-8.98 (m, 1H), 7.18-7.40 (m, 10H); LRMS APCI m/z 503

[M+H] '

Example 145 i
10 4-{1-13-(3-Fluoro-4-hvdroxv-phenoxv)-azetidin-1-yll-cyclopentyl}-2, 2-diphenvyl-butyramide

OH
The title compound was prepared from the product of example 144, using a similar methed to
that described for example 114, as a colourless foam in 25% yield. )
'HNMR(400MHz, CDCly) &: 1.31-1.47 {m, 6H), 1.48-1.62 (m, 2H), 1.64-1.78 (m, 2H), 2.43-
15 254 (m, 2H), 3.27-3.37 (m, 2H), 3.76-3.85 (m, 2H), 4.75-4.84 (m, 1H), 6.44-5.56 (br m, 1H),
6.22-6.28 (m, 1H), 6.38-8.44 (m, 1H}, 6.84-7.00 (m, 2H), 7.16-7.34' (m, 10H).

Example 146

20
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The product of preparation 94 (100mg, 0.18mmol) was dissolved in tetrahydrofuran (10mL)
and sodium borohydride (47mg, 1.2mmol) and tetrakis(triphenylphosphine)palladium(0)
(22mg, 0.02mmol) were added. After stirring at 45°C for 30 minutes, the reaction was cooled
to room temperature and quenched with a few drops of glacial acetic acid. The reaction was
basified with saturated sodium hydrogen carbonate solution. The organics were extracted
with ethyl acetate (20mL) the organic solution was dried over magnesium sulfate and
concentrated in vacuo. Purification of the residue by column chromatography on silica gel,
eluting with dichloromethane:methano):0.88 ammonla, 100:0:0 to 85:5:0.5, afforded the fitle
compound in 38% yield, 35mg.

'HNMR(400MHz, CDCls) 5: 0.90 (s, 6H), 1.12-1.20 {m, 2H), 2.38-2.45 (m, 2H), 2.98-3.07 (m,
2H), 3.28-3.39 (m, 2H), 4.06-4.15 (m, 1H), 4.26 (s, 2H), 5.53-5.65 (br m, 2H), 6.88-6.95 (m,
1H), 7.02-7.06 (m, 1H), 7.20-7.37 (m, 11H); LRMS APCI m/z 493 [M+H}’

Example 147
5-13-14-Chloro-2-hydroxy-benzyltoxy)-azetidin-1-yl}-6-methyl-2.2-diphenyl-hexanoic acld amide -

cl

The title compound was prepared from the product of preparation 98 using a similar method
to that described for example 148, in 19% yleld.

THNMR(400MHz, CDCl3) &: 0,92 (s, 6H), 1.12-1.20 (m, 2H), 2.40-2.46 {m, 2H), 3.04-3.15 (m,
2H), 3.35-3.43 (m, 2H}, 4.13-4.20 (m, 1H), 4.47 (s, 2H), 5.56-5.74 (br m, 2H), 6.75-6.80 (m,
1H), 7.03 (s, 1H), 7.08-7.14 (m, 1H), 7.23-7.38 (m, 10H); LRMS ESI m/z 493 [M+H]"

Example 148
5-[3-(2-Chloro-3-hydroxy-benzyloxv)-azetidin-1-vi-5-methyi-2,2-diphenvi-hexanolc acid amide

Cl
OH

The title compound was prepared from the product of preparation 103 using a similar method
to that described for example 128, In 25% yield.

'HNMR(400MHz, CDCI:,)G 0.85 (s,.6H), 1.12-1.24 (m, 2H), 2.38-2.45 {m, 2H), 3.02-3.12 (m,
2H}, 3.28-3.38 (m, 2H), 4.13-4.20 (m, 1H), 4.45 (s, 2H), 5.37-5.60 (br m, 2H), 6.94-6.99 (m,
2H), 7.12-7.18 (m, 1H), 7.20-7.40 {m, 10H); LRMS APCI m/z 493 [M+H]"

)6 |
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Example 149 .
-§3-{3.5- - oxv)-azetidin-1-vil-5-methy|-2,2-diphenyl-hexancic acid amide
OH

5  1,3,5-rihydroxybenzene dihydrate (1 Og.' 79mmofl) was placed in a round bottomed flask
equipped with a Dean Stark trap and dehydrated using 23mL toluene. After removai of the
water and concentration in vacuo, the dry phenol was isolated as a white solid.

A mixture of caeslum carbonate (107mg, 0.33mmol) and anhydrous 1,3,5-trihydroxybenzene

(125mg, 0.99mmof) in N,N-dimethylformamide (3mL} was stimed at BD°C for 10 minutes. The
10  product of preparation 104 (142mg, 0.33mmol) was added and the reaction mixture was

stirred at 80°C for 10 minutes. The crude material was partitioned between ethyl acetate

(20mL) and water (30mL), the organic layer was separated énd the aqueous re-extracted with

ethyl acetate (2x20mL}. The combined organics were dried over magnesium sutphate, filtered

and concentrated in vacuo. The residue was purified by column chromatography on silica gel,
15 eluting with pentane: (90:10:1 ethyl acetate:methanol:0.88 ammeonfa), 100:1 to 30:70, to
’ afford the tit'e compound as a colourless gum in 5% yield, 7mg.

*HNMR(400MHz, CDCl;) 8: 0.95 (s, 6H), 1.20-1.28 (m, 2H), 2.35-2.48 (m, 2H), 3.15-3.24 (m,

2H), 3.52-3.60 (m, 2H), 4.48-4.58 (m, 1H), 5.62-5.65 (br s, 1H), 5.78 (s, 2H}, 6.06 (s, TH},
:6.35-6.40 (br s, 1H), 7.15-7.28 (m, 10H); LRMS APC! m/z 461[M+H]"

20
Exampla 160

5-[3-(3-Hydroxy-phenoxy)-azetidin-1-y!l-5-methyl-2 2-diphenvl-hexanenitrile

P e

O

The title compound was prepared from the product of preparation 105, using the same
25  method as that described In example 109, as a colouriess oil in 73% yield.

1HNMR(40‘01\IIHz, CDCls) 8: 0.98 {s, 6H), 1.35-1.40 (m, 2H), 2.42-2.48 (m, 2H), 3.16-3.22 (m,

2H), 3.45-3.57 (m, 2H), 4.64-4.72 (m, 1H), .25 (s,‘ 1H), 6.30-6.35 (m, 1H), 6.42-6.48 (m, 1H),

7.05 -7.15 (m, 1H), 7.25-7.42 (m, 10H); LRMS APC! m/z 427 (M+H]’ '

OH

30 Example 151

=
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benzyhoxylazetidin-1-vi}-5-methyl-2.2-diphenvihexanenitrile

The fifle compound was prepared from the products of preparatiens 56 and 66, using the
same method as that described for example 101, In 15% vield.

"HNMR(400MHz, CDCl5) 5: 0.95(s, 6H), 1.32—1.40(m. 2H), 2.40-2.48(m, 2H), 3.04-3.08(m,
2Hj), 3.26-3.35(m, 2H), 4.05-4.15(m, 1H), 4.32(s, 2H), 6.72-6.76(m, 2H), 7.10-7.15(m, 2H},
7.18-7.46(m, 10H)

Example 152
-[3- droxy-benzyloxy)-azetidin-1-vl-6-methyl-2.2-dinhenyl-hexancic acld amlde

"I”he title compound was prepared from the product of preparation 108 using a sfmilar method
to that described for example 146, in 53% yield.

'HNMR(400MHz, MeOD) &: 0.95 (s, 6H), 1.23-1.28 (m, 2H), 2.35-2.45 (m, 2H), 2.96-3.05 (m,
2H), 3.22-3.28 (M, 2H), 4.01-4.18 (m, 1H), 4.30 (s, 2H), 5.55-5.65 (br s, 2H), 6.70-6.75 (m,
2H), 7.08-7.12 (m, ZH)-. 7.20-7.35 (m, 10H); LRMS ESI m/z 459 [M+H]"

Potency assay

. Ma potency was determined in CHO-K1 cells transfected with the NFAT-Betalactamase gene.

CHO (Chinese Hamster Ovary) cells recombinantly expressing the human muscarinic Ma
receptor were transfected with the NFAT_p-Lac_Zeo plasmid. Cells were grown in DMEM
with Giutamax-1, supplemented with 26mM HEPES(Life Technologies 32430-027), containing
10% FCS (Foetal Calf Serum; Sigma F-7524), 1nM Sodium pyruvate (Sigma S-8636), NEAA
{non-Essentlal Amino Acids; Invitrogen 11140-035) and 200ug/ml! Zeccin (Invitregen R250-
01). _ ‘

hM; 8-Lac Assay Protocol

Cells were harvested for assay when they reached 80-90% confluency using enzyme free cell
Dissociation Solution (Life technologles 13151-014} incubated with the cells for 5 min at 37°C
in an atmosphere containing 5% CO;. Detached cells were collected in warmed growth
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media and centrifuged at 2000rpm for 10min, washed in PBS (Phosphate Buffered Saline;
Life Technologieé 14190-094) and centrifuged again as just described. The cells were re-
suspended at 2x10° cells/m) in growth medium (composition as described above). 20u of this
cell suspension was added to each well of a 384 well black clear bottomed plate (Greiner Bio
One 781091-PFI1). The assay buffer used was PBS supplemented with 0.05% Pluronic F-127
{Sigma_ 9003-11-8) and 2.5% DMSO. Muscarinic Ma receptor signalling was stimulated using
80nM carbamyl choline (Aidrich N240-9) incubated with the cells for 4h at 37°C /5% CO; and
monitored at the end of the incubation perlod using a Tecan SpectraFluor+ plate reader (A -
excitation 405nm, emisslon 450nm and 503nm). M, receplor antagonists under test were
added to the assay at the beginning of the 4h Incubation period and compound activity
measured as the concentration dependent inhibition of the carbamyl choline induced signal.
Inhibition curves were plotted and 1Cgq values generated using a 4-parameter sigmoid fit and
converted to Ki values using the Cheng-Prusoff carrection and the KD value for carbamyl
choline in the assay. ‘

It has thus been found that carboxamide derivatives of formula (1) according to the present

invention that have been tested in the above assay show M; receptor antagonist activity as

-listed in the table below:;

Example Cell based f-lactamase
Number Ms Ki (nM)
1 8.34
2 0.251
4 1.55
8 1.02
7 ’ 0.212
9 1.87
11 - 3.27
12 0.300
13 . 0.512
14 - 1.32
15 4.25
16 , 1.85
17 511
18 6.96
19 5.56
20 108
21 0.155
23 0.762 ~
24 . 20.7
26 1.67
28 474
29 2.26
30 0.333
A 45.1 _
32 36.4
34 8.57
35 7.28 )
36 17.6
37 501

PCT/1B2006/002727
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38 0.996
39 1.97
40 6.09
42 221
43° 5.35
44 322
46 1.74 _
49 48.5
50 318
51 0.623
52 2.16
53 0.334
54 3.62
58 1680
61 9.85
62 57.4
63 28.7
64 65.6
65 62.7
66 45.4 .
67 10.7
68 9.88
69 111
70 19.1
71 113
72 1.23
73 0.852
74 <0.560
| 76 0.582
77 4.98
78 0.917
79 16.2
81 354
82 . 7.96
83 30.0
84 6.97
85 3.19
86 1.26
88 71.9
89 159
90 0.268
91 226 ~
92 2.13
93 26.8 ~
94 124
! 95 2.25
| 56 B.51 B
| 08 138
89 65.7
100 0.430
102 0.0636
| 104 0.0488
105 1.94
107 0.132 ~
108 0.201
109 10.8
110 7.33
111 76.9

PCT/IB2006/002727
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182
113 752 '
114 1.94

15 0.176 ]

[ 118 40.7
121 0.804 j

[ 24 0.223
127 110 —
128 8.9
131 0728

T 134 0.258
137 0.713
438 0468

139 5.39

142 . 8.05
145 10.8

146 0.247
147 33.4
148 0.353

R 0.714
150 1.08 —
151 : 0.191
152 0.229

Guinea Plg Trachea assay _ _
Male, Dunkin-Hartley guinea-pigs weighing 350-450g are culled in a rising concentration of
O, foltowed'by exsan_gulnations of the vena cava, Tracheas are dissecled from the larynx
to the entry point Into the chest cavity and then placed in fresh, oxygenated, modified Krebs

. buffer solution (Krebs containing 10MM propranciol, 10uM pguaneihidine and 3pM

indomethacin} at rcom temperature. The fracheas are opened by culling through the
carfilage opposita the trachealis muscle. Strips approximately 3-5 cartilage rings wide are

‘cut. A cotton thread is attached to the cartilage at oné end of the strip for attachment ta the

force transducer and a catton loop made ai the ather end o anchor the tissug in the organ
bath. The strips are mounted in 5ml organ baths filed with warm (37°C) aerated modified
Krebs. The pump fow rate is set to 1.0 ml/ min and the tissues washed continucusly. Tissues
are placed under an initial tension of 1000mg. Tissues are re-fensioned after 16 and 30
minutes, then alfowed to equilibrate for a further 30-45 minutes.

Tissues are subjectad to electrical field stimulation (EFS) of'the following parameters: 108
trains every 2 minutes, 0.1ms pulse width, 10Hz and §0-30V. The voltage is raised 6V every
10min within the stated range unlil & pexdmum contraclile response for each tissue is
observed. This just maximum voltags for each tissue is then used throughout the remainder
of the expetiment. Following equilibration to EFS for 20min, the pump is stopped, and after
18min control raadings are faken over a 8-10 min period (4-5 responses). Compound s then
added ta each fissue as a bolus dose at 30xKi (determined at thg human Mj receptor
expressed in CHO cells in a filtration binding assay), and left td incubate for 2h, Compound is
then washed from tissues using a rapid wash with modified Krebs for 1min and flow i3
restored to 1mlmin for the remainder of the expetiment. At the end of the experitnent tissues
are challenged with histamine (TuM} to determine viabilty. Readings taken during the

1§60
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experiment are automatically collected using Notocord ® software. The raw data are
converted Into percent response taking into account measurements of inhibltion of the EFS
responsé. Afier starting washout, the imes taken for the tissue to recover by 26% from the
inhibitien induced are recorded and used as a measure of compound duration of action,
Tissue .viabi]ity limits the duration of the experiment 'to 16h post-compound washout.
Compounds are typically tested at n=2 to 5 to estimate duration of action.

Alternatively the following Guinea Plg Trachea assay can also be used:

Trachea were removed from male Dunkin-Hartley guinea-pigs (wt 350-450g) and following

removal of adherent connective tissue, an incision was made through the cartilage opposite -

the trachealis muscle and trachea strips 3-5 cartilage tings wide prepared. The tracheal
strips were suspended between an isometric strain gauge and a fixed tissue hook with the
muscle in the horizontal plane in 5ml tissue baths under an initial tension of 1g and bathed in
warmed (37°C) aerated {95%02/5%CO;) Krebs solution containing 3uM indomethacin and
10puM guanethidine. The tissues were positioned betwaen paraliel platinum wire electrodes
(~1cm gap). A constant 1ml/min flow of fresh Krebs solution (of the above composition) was
maintained through the tissue baths using peristaltic pumps. The tissues were allowed to
equllibrate for an hour with re-tensioning to 1g at 15min and 30min from the start of the
equilibration pericd. At the end of the equilibration, tissues were elec'trically‘ field stimulated
(EFS) using the following parameters: 10V, 10Hz 0.1ms pulse width with 10sec trains every 2
min. In each tissue a voltage response curve was constructed over the range 10v — 30V
(keeping all other stimulation parameters constant) to determine a just maxirhal stimulation.
Using these stimulation parameters EFS responses were 100% nerve mediated and 100%

'cholinerglc as confirmed by bldckade by 1uM tetrodatoxin or 1uM atropine. Tiss(xe;s were

then repeatedly stimulated at 2 min intervals until the responses were reproducible. The
peristaltic pump was stepped 20 min prior to the addition of the study compound and the
average twitch contraction over the last 10min recorded as the control response. The study
compound was added to the tissue baths, with each tissue receiving a single concentration of
compound and allowed to equilibrate for 2h. At 2h post addition the inhibition of the EFS
response was recorded and IC5p curves generated using a range of compound concentrations
over tracheal strips from the same animal. The tissues were then rapidly washed and the
tml/min perfusion with Krebs solution re-established. Tissues were stimulated for a further
16h and recovery of the EFS response recorded. At the end of the 16h, 10uM histamine was
added to the baths to confirm tissue viability. The just max concentration (tested
concentration giving a response > 70% inhibition but less than 100%) of antagonist was
identified from the 1Csy curve and the time to 25% recovery of the induced inhibition (Tas)
calculated in tissues receiving this concentration. Compounds are typically tested at n=2 to 5
to estimate duration of action.
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- Glaims

1. A compound of formula (1)

A—Q—(CH,),—A

R? n

wherein, ,
-R'is CN or CONH;;
- & is selected from

O
\ or

whergin * and ** represent the attachment points, ** being linked fo the oxygen,
- R? and R® are methyl or where A is a group of formula

* NO**

R? and R® may also together form with the carbon atom to which they are linked a

‘eyclopentane ring,;

-pis0ort;

- A' Is selected from
a) phenyl optionally subsfituted with 1, 2 or 3 groups lndependenﬂy selected from halo,
CN, CF3, OR®, 8R* OCFs;, (C,-CJ)alkyl and phenyl aptionally substituted with OH;
b) riaphthyl optionally substituted with 4 or 2 groups selected from halo, CN, CF;, ORY,
SR*, OCF; and (C-Calaikyl;
c) a 9 or 10-membered hicyclic aromatic heterocyclic group, containing from 1, 2 or 3
hetervatoms ihdependently selected from O, 8 or N, said heteracyclle group being
optionally subatituted with 1 or 2 subshtuents independently selected from OR*, (G
Cy)alkyl and halo;

-R%is Hor {C+-Cqalkyl;

or, if appropriate, the pharmaceutically acceptable salts or solvates thereof,

2. A compound according to cfaim 1 where R' is CONH;.

3. A compound according to otaim 1 or 2 where pis 0.

4. A compound according to claim 1 or 2 where pis 1. .

8, A compound according to any one of clalms 1 to 4 where A' Is phenyl optianally substituted

with 1, 2 or 3 groups, independently selected from.F, Cl, CF3, OH, OCH;, OCF3and CHa,

PCTAB2006/002727
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with 7 or 2 groups independently selected fram F, G), CF5, OH, OGHg, OCF3and CHa.

7. A compound according to any one of claims 1 to 4 where A' [s naphihyl aptionally
substituted with OH. . ) |

8. A compound according to any one of clalms 1 to 4 where A' is selected from indolyl,
isoindoly!, quinelyl, isoquinclyl, benzofuranyl, iscbenzefuranyl, benzothlenyl, ischenzathienyl,
quinazolyl, quinoxalyl, phthalazinyl, benzothiazglyl, bsnzoxazolyl, benzisothlazoly|,
benzisoxazolyl, benzimidazoly), indazolyl, benzotriazolyl, benzoxadiazolyl, benzisoxadiazolyl,
benzothiadiazolyl and benzisothladlazolyl. '

9. A compound according to any one of claims 1 to 4 whereln A’ is benzoxazolyl.

10. A compound accarding to any oneg of claims 1 to 9 where R? and R® are methyf,

11. A compound according to any one of claims 1 fa 10 where A is & group of formula

* N@*w

12, A compound eccording fo any one of Elalms 1 to 10 where A Is a group of formula

% ' ) ’
L3 .. -

13. A compound according to any one of claims 1 fo 10 where A is z group of formula

* N ) aw

14. A compound according io claim 1, said compound belng selected from:
5-Methyl-5-[(3S)-3-phenoxypyrrolidin-1-yl}-2 2-diphenylhexanamide;
5-Methyl-5-[(3R)-3-phenoxypymolidin-1-yl}-2,2-diphenylhexanamide;
5-[(3S)—3-(3—Hydroxyphenoxy)pyrrolidin-1-ylys—methy'l-z;z—ﬁiphenyihexanamide;
5-[(3R}-3-(3-Hydroxyphenoxy)pyrrolidin-1-yf-5-methyl-2,2-diphenyihexanamide;
5-[(38)-3-(3-Fluoro-S-Hydroxy-phenoxy)-pyrrolidln-‘l-yl]-5-m.eﬁ1y1-2!z-diphenyt—hexanalc acld
amide; ) ' ‘
5-[(38)-3-(2-Fluora-3-Hydraxy-phencxy)-pyrrolldin-1-yi}-5-methyl-2, 2-diphenykhexancic  acid
amide; .
5-[(3R)-3-(2-Fluord-3-hjvdmxy—phen oxy)-pyrrolidin-1-y[J->-methyl-2,2-diphenylhaxanamide;
5-{(3R}-3-(2-Chloro-3-hydroxy-phenoxy)-pyrrolidin- 1-y-5-methyi-2,2-diphenylhexanamide;
S-Methyl-5-(4-phenoxypiperidin-1-yl)-2,2-diphenylhexanamide;
5-4-(3-hydroxyphenoxy)piperidin-1 -yl]-s—methyl-z,2-diphenyihexanamide;
&-Methyl-8-(3-phenoxyazetidin-1-yl)-2,2-dIphenylhexanamide;
5-[3~3-Hydroxyphenaxy)azetidin-1-yi}-5-methyl-2 2-diphenylhexanamide;
§-{3-(4-Chloro-3-hydroxy-phenoxy)-azetidin-1-yl}-3-methyl-2 2-diphenylthexanamide;
5-{3-{3-Fluoro-5-hydroxy-phenoxy}-azetidin-1-y1}-5-methyi-2,2-diphenylnexanamide;

. 8. A compound accarding ta any ane of claims 1 to 5 where Alls phenyl optfonally substifuted ‘ ‘6 L/\
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§-{3-(3-Chloro-5-hydroxy-phanoxy}-azetidin-1-yl}-6-methyl-2 2-diphenylhexanamide;
4-{1-[3~(3—Hydroxy—phenoxy)-azeﬁdin-1-yl]-cyclnpénty|}-2,zidiphenyr-ﬁutyramlde;
5.[3.(gimuom-a.hydruxy—phénoxy)—azeﬁdin-T -yij-5-methyl-2 2-diphenyl-hexanolo acld amide;
5-[3-(2-Fluoro-5-hydroxy-phanoxy)-azetldin-1-yi]-5-methyl-2, 2-diphenyl-hexanoic acid amide;
a'nd, : '

5-{3-{4-Chloro-3-hy droxy-benzyloxy)-azetidin-1-yl}-5-methyl-2,2-diphenyl-hexanolc acid amide
or, if approptiate, the pharmaceutically acceptable salts or solvates thereof.

15. A pharmaceutical compaosition comprising at least an effective amount of a compound of
the formula (I} as described in any one of clalms 1 to 14 or 5 pharmaceutically acceptable
salts or solvates thereof. '

6. A compound of the formula {I) as described in any one of claims 1 fo 14 or a
phamaceutically acceptable salts or solvates thereof, for use as a medicament,

17. The use of a compound of the fermula {I) a3 described in any one of claims 1 to 14 or of a
pharmaceutically acceptabla salts or solvates thereof, for the manufacture of a drug having a
M, receptor antagonist activity. .

18. The use of a compound of the formula (i} as described in any one of claims 1to 14 arof a

pharmaceutically acceptable salls or solvates thereof, for the manufacture of a drug for the
treatment of freatment of dlseases, disorders, and conditions selected fram the group
conslisting of '

- ghronic or acute bronchoconstriction, chrenic bronchitig, ‘small airways pbstruction, and
emphysema, '

- obstructive or inflammatory alrways diseases of whatever type, etiology, or pathogenesls, In -

particular an obstructive or inflammatory airways disease that is a member selected from the
grdup consisting of chranic eosinophilic pneumania, chronic obstructive pulmonary disease
(COPD), COPD that includes chronlc bronchitls, pulmonary emphysema or dyspnea
associated or not associated with COPD, COPD that is characterized by ireversible,
progressive ainvays obstruction, adult respiratory distress syndrome {ARDS), exacerbation of
alrways hyper-reactivity consequant to other drug therapy and atnﬂéys disease that is
associated with pulmonary hypertension, ' :

- bronchitis of whatever fype, efiology, or pathogenesis, in particular bronchitis that is a
member selscted from the group consisting "of acute bronchitis, acufe laryngotracheal

bronchitis, arachidic bronchitis, catarthal bronchitis, croupus bronchitis, dry bronchitis,

infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococcal
bronchitis and vesicular bronchitls, _ ' '
- asthma of whatever type, eticlogy, or pathogenesis, in particular asthma that Is 2 member

.selected from the group consisting of atopic asthma, non-atopic asthma, allergic asthma,

a"to:ilc bronchial IgE-mediated asthma, branchial asthma, essential asthma, true asthma,
infrinsic. asthma caused by pathophysiologic disturbances, exirinsit asthma caused by
environmental factors, essential asthma of unknown or inapparent cause, non-atopic asthma,
bronchitic esthma, emphysematous asthma, exerclse-induced asthma, allergen Induced

PCT/B2006/002727
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asthma, cold air induced asthma, occupational asthma, infective asthma caused by bacterial,
fungal, protozoal, or viral infection, non-allergic asthma, incipient asthma, wheezy infant
syndrome and bronchlolyﬁs,

- acute lung lﬁ]ury, )

- bronchiectasis of whatever type, etiology, or pathogenesis, in particular bronchiectasis that
is a member selected from the group consisting of cylindric bronchiectasls, sacculated
bronchiectasis, fusiform bronchiectasis, capillary bronchlectasls, cystic brenchiectasis, dry
branchlectasis and follicular bronchiectasis. '

19. Combination of a compound according to any one of claims 1 to 14 with other therapeutic

agent(s) selected from:

(a) 5-Lipoxygenase (5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP) antagonists,

(b} Leukotriéne antagonists (LTRAs) including antagonists of LTB4, LTCy, LTD,, and LTE,,

(¢) Histamine receptor antagonists Including H1 and H3 antagonists,

(d) ay- and azadrenoceptor agonist vasoconstrictor sympamom_lmetic agents for
decongestant use,

{(e) short or long acting Bz agonists,

(f)- PDE Inhibitors, e.g. PDE3, PDE4 and PDE5 inhibitors,

(g) Theophylline,

{(h) Sodium cromoglycate,

(i} COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors (NSAIDs),

() Oral and inhaled glucocorticostesoids, ' .

(k) Monoclonal antibodies active against endogenous inflammatory entities,

(1 Anti-tumor necrosis factor (anti-TNF-u) agents, '

(m) Adheslon molecule inhibitors including VLA-4 antagoenists,

(n) Kinin-B4- and B; -receptor antagoenists,

(0) immunosuppressive agents,

(P) Inhibitors of matrix metailoproteases (MMPs),
(g) Tachykinin NK,, NKz and NK; receptor antagonists,

() Elastase inhibitors, _—

(s) Adengsine AZa receptor agonists,

(f} Inhibitors of urokinase, .

(u) Compounds that act on dopamine receptors, e.g. D2 agoenists,

(v) Modulators of the NFxB pathway, e.g. IKK inhibitors,

(W) modulators of cytokine signalling pathyways such as p38 MAP kinase or syk kinase,

(x) Agents that can be classed as mucolytics or anti-tussive,

(y) Antibiotics,

(2) HDAC inhibitors,

(aa)P13 kinase Inhibitors, and,

(bb)CXCR2 antagonists.
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20. An Intermedlate of formula ) \}S.L/

wherein A, p and A’ are as defined in claim 1.
21. Anintermediate of formula -

5
. wherein'A and R’ are as defined In claim 1.
22. An Intermediate of formula
R1
O,
\+Ra
w0 @ LG

whereln R, R? and R® are as defined in claim 1 and LG is a suitable leaving group.
23. An intermediate of formula
CN

(O o
Uhm

15 , (XXIV)
wherein LG is a suitable leaving group.
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24. An Intermediate of formula ‘ \f?)}

XVl
wherein R? and R? are as defined in claim 1.
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MUSCARINICO:

La presente invencion se refiere a compuestos de formula general (1):

x>

—0—(CHy),—A

R? )

en la que R', R R%, A, A’ y p tienen los significados indicados mas

adelante, y a procedimientos e intermedios para la preparacion de, a

~ composiciones que los contienen y a los usos de tales derivados.

Los receptores-muscariniéos colinérgicos son miembros de la super-
familia de receptores acopiadcs a la proteina G y ademas se dividen en 5
subtipos, de M; a Ms. Los subtipos de receptores muscarinicos estan amplia y
diferencialmente expresados en el cuerpo. Se han clonado genes para los 5
subtipos y dé estos, los receptores M;, M y'M; se han caracterizado extensay
farmacoldgicamente en el tejido animal y humano. Los receptores M, se:
expresan en el cerebro (corteZa e hipobampo), gldndulas y en los ganglios de
los nervios simpatico y parasimpatico. Los receptores M, se expresan en el
corazén, cerebelo, musculo liso y en las sinapsis del sistema nervioso
auténomo. Los receptores M; se expresan en el qérebro, glandulas y mascuio
liso. En Ia:_s vias respiratorias, la estimulacidn de receptores M3' provoca la
contraccion del musculo liso de las vias respiratorias dando lugar a
broncoconstriccién,'mientras que en Iés gléndulas salivales la estimulacion del

receptor M3 aumenta la secrecion de fluido y mucosa dando lugar a un:

UiN

| DERIVADOS DE CARBOXAMIDA COMO ANTAGONISTAS DEL RECEPTOR
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aumento de la salivacion. Se entiende que los receptores M, expresados en el
musculo liso son pro-contractiles mientras que los receptores M, pre-sinapticos
modulan la liberacién de acetilcolina de los nervios parasimpaticos. La

estimulaciéon- de los receptores M; expresados en el corazon produce

A brédicardia.

Los antagonistas muscarinicos de corta y larga actuacion se usan en ei
tratamiento del asma y de COPD; estos incluyen agentes de corta actuacion
Atrovent® (bromuro de ipratropio) y Oxivent® (bromuro de oxitropio) y el
agente de larga actuacién Spiriva® (bromurc de tiotropio): Estos compuestos
producen broncodilatacién después de administracién inhaiada. Ademas de
mejoras en los valores espiromeétricos, el uso de anti-muscarinicos en
enfermedad pulmonar obstrutiva crénica (COPD) esta asociado con mejoras en
el estado de salud y en los valores de la calidad de vida. | |

Como consecuencia de la amplia distribucion de receptores
muscarinicos en el cuerpo, la exposicion sis'témica significativa a antagonistas

muscarinicos esta asociada con efectos tales como boca seca, estrefiimiento,

_midriasis, retencién urinaria (todos mediado predominantemente por el bloqueo

de los receptores M3)y taquicardia (mediada por el blogueo de los receptores
M.). Un efecto secundario que se presenta cominmente tras la administracion
inhalada de la doéis terapéutica de los actuales antagonistas. muscarinicos no
selectivos clinicamente usados es boca seca y aunque esto se presenta como
sélo de intensidad leve, limita la dosis del agente inhalado dado.

Por consiguiente, -sigue existiendo la necesidad de mejores antagonistas

del receptor M3 que tengan un perfil farmacolégico apropiado, por ejemplo en

cuanto a potencia, farmacocinética o duracion de la accion. En este contexto, la
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presente invencién .se refiere a nuevos antagonistas del receptor M;. En
particular, existe la necesidad de antagonistas del receptor M3 que tengan un
perfil farmacolégico adecuado para una administracién por la via de inhalacién.

La bibliografia cientifica describe muchos compuestos que tienen ‘una

actividad antagonista del receptor muscarinico. Como ejemplo, el documento

EP0948964A1 describe compuestos de formula

CO coms Dy
e "Q/V\@ I

en fa que R indica un atomo de hidrégeno, un atomo de halégeno o un grupo
alcoxi inferior.

La invencion se refiere a un compuesto de formula (1)

®

R! '
A —O—(CHy), — A

O R2 RO 0]
enla qué,

-R'es CN o CONH;

- A se selecciona entre

WO (T
. 0 -

en la que * y ** representan los puntos de unién, estando ** unido al oxigeno,

- R?y R? son metilo o cuando A es un grupo de férmula

\%56
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R? y R® también pueden formar junto con el atomo de carbono al que

- estan unidos un anillo de ciclopentano;

-pes061;

- A' se selecciona entre

a) fenilo opcionalmente sustituido con 1, 2 6 3 grupos seleccionados
independientemente entre halo, CN, CF3, OR*, SR* OCF3, alquilo {C1-C4) ¥y
fenilo opcionaimente sustituido con OH;

b) naftio opcionalmente sustituido con 1 6 2 grupos seleccionados
independientemente entre halo, CN, CF3, OR* SR* OCF; y alquilo (C+4-Cy);

c) un grupo heterociclico aromatico biciclico de 9 6 10 miembros, que
contiene 1, 2 6 3 heteroatomos seleccionados independientemente entre O, S o
N, estando dicho grupo heterociclico opcionalmente sustituido con 1 6 2
sustituyentes seleccionados independientemente entre OR?, alquilo (C4-Ca) ¥
halo;

-R* es H o alquilo (C1-Ca);

0, si es apropiado, las sales o solvatos farmacéuticamente aceptables del
mismao.
En la férmula general anterior (I}, alquilo (C4-C4) se refiere a un grupo de

cadena lineal o ramificada que contiene 1, 2, 3 6 4 atomos de carbono. Esto

“también se aplica si tienen sustituyentes o aparecen como sustituyentes de

otros radicales, por ejemplo en radicales O-alquilo (C4-Cy), radica!é_s S-alquilo

(C1-C4), etc. Son ejemplos de radicales alquilo (C4-C4) adecuados metilo, etilo,-

n-propilo, iso-propilo, n-butilo, iso-butilo, sec-butilo, terc-butilo. .. Son ejemplos

W
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de radicales O-alquilo (C4-C4) adecuados metoxi, etoxi, n-propiloxi, iso- \ i

propiloxi, n-butiloxi, iso-butiloxi, sec-butiloxi y terc-butiloxi. .
Son gjemplos de un'grupo hetercciclico, aromatico, biciclico, de 8 6 10

miembros, * que contiene 1, 2 & 3 heterodtomos selsccionados.

independientemente'entré 0, S ¢ N, indelilo, iscindolile, quinolilo, isequinalile,

benzofuranilo, iscbenzofuranilo, benzotienilo, isobenzotienilo, quinazolilo,
quinoxalilo, ftalazinilo, benzotiazolilo, benzoxazolilo, bencisotiazolilo,
bencisoxazolilo, bencimidazolile, indazolilo, benzotriazolilo, benzoxadiazolilo,
bencisoxadiazolilo, benzotiadiazolilo y bencisotiadiazolilo.

| -Los grupos. heterociclicos, arométicds, biciclicos, de 9 & 10 miembros

preferidos son benzoxazolile, benzotiazolilo, benzofuranilo, benzatienilo,

. isoquinolilo y quinolilo. Se prefiere particuiarmente benzoxazolilo.

Haio' se refiere a un atomo de halégeno seleccionado entré el grupd N
constituido por ﬂuonﬁ, cloro, bromo y yodo. Los grupos halo preferidos son
fluero y clora.

En los cdmpuestoé anteriores de formula () y en los intermedios Gtiles
para sﬂ preparacion, se prefieren las siguientes definiciones: |

Preferiblemente, R’ es CONH..

Préferiblemente, R*es H o CHs.

Preferiblemente, A' es fenilo opcionalmente sustituido con 1, 2 6 3
grupas seleccionados independientemente entre F, CI, CFs, OH, OCHs, OCF, y
CHs;. Mas preferiblemente, A' es fenilo opcionalmente sustituido con 1 6 2
grupcs seleccionados_independientemente entre F, Cl, CF;, OH, OCHg, OCF; y
CHs. | | | |

Preferiblemente, Al es naftilo opcionalmente sustituido con OH.



Preferiblemente, A' es benzoxazoliio. ' W

Preferiblemente, R? y'R® son metilo.
En una realizacion pfeferida, pesl.
En otra realizacion preferida, p es 1.

5 En una realizacién preferida, €l compuesto de férmula (1) en la que A es

]

tiene la siguiente configuracion {R):

un grupo de férmula

,Ov~(CHy), ——Al

10 En una reaiizacion preferida, los compuestos de férmula (1) en la que A

e

tienen la siguiente configuracién (S):

€s un grupo de férmula

O—(CH,), ——Al

15 Los compuestos preferidos de acuerdo con la invencion son;
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5-Metil-5-[(35)-3-fenoxipirrolidin-1-il]-2, 2-difenilhexanonitrito; |
5-Metil-5-[(35)-3-fenoxipirrolidin-1-il]-2,2-difenilhexanamida;
5:MetiE—5-[(3R)-3-fenoxipirrolidin-1 -il]-2,2-difenilhexanonitrilo;
“5-Metil-5-[(3R)-3-fenoxipirrolidin-1-il]-2, 2-difenilhexanamida;
5—[(38)-3—(3—Metoxifenbxi)pirrolidin—1—il]-5-metil—2,2—d ifenilhexananitrilo; |
5-[(35)-?;-(3-metoxifen’oxi)pirroIidin—1-il]—5-meti I-2,2-difenilhexanamida;
5-[(35)-3-(3-Hidroxifenaxi)pirrolidin-1-il}-5-metil-2, 2-difenilhexanamida;
5-[(3R)-3-(Benciloxi)pirrolidin-1-ill-5-metil-2, 2-difenilhexanonitrilo;
5-[(3R)-3-(Benciloxi)pirrolidin-1-ill-5-metil-2,2-difenithexanamida;
5-[(35)-3-(Benciloxi)pirrolidin-1-il]-5-metil-2, 2-difenilhexanonitrilo;
5-{35)-3-(Benciloxipirralidin-1 -iI]-5umetil-2,2-difeniihexanamida;
5-[{3R)-3-(3-Metoxifenoxi)pirrolidin-1 —i|]~5-meti!-2,2—difenilhexanarﬁida;
5-[(3R)-3-(3-Hidroxifenoxi)pirrokidin-1 -iI]-5—me_tiI—2,2-difeniihexanamida;
5-Metil-5-[(33)-3-(3-metilfenoxi)pirrolidin-1-ii]-2,2-difenilhexanamida;
5-[(3R)-3-(1,3-Benzoxazol-6-iloxi)pirrolidin-1-il]-5-metil-2, 2-
difenilhexanamida; _
5-[(38)-3-(4-Clorofenoxi)pirrolidin-1-il]-5-metil-2,2-difenilhexanamida;
5-[(35)-3-(3-Bromofenoxijpirrofidin-1-il]-5-metil-2,2-difenilhexanamida;
5-{(35)-3-{(3"-Hidroxibifenil-4-il)oxipirroiidin-1-il-5-metil-2, 2-
difenilhexanamida, : |
5-{(3S)-S-[(S'-Hid’roxibifeﬁi]-S-iI)oxi]pirrolidin—‘l -in-5-metil-2,2-
difenilhexanamida; '
5-{(35)-3-[(6-Hidroxi-2-naftil)oxi[pirrolidin-1-il}-5-metil-2, 2-
difenilhexanamida;

5-{(35)-3-(2-Hidroxifenoxi)pirrolidin-1 -iI]-5—metii.~2,2-dIfen[Ihexa namida;
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5-[(3S)-3—(4—met0xifenoxi)'pirro|idin-1 -il]-5-metil-2, 2-difenilhexanamida;
5-[{3S)-3-(4-hidroxifenoxi)pirrolidin-1-il]-5-metil-2, 2-difenilhexanamida;
5-1(3)-3-(4-trifluorometil-fenoxi)pirrolidin-1-i]-5-metil-2,2-

difenilhexanamida;

5-[(3R)-3-(4-Triflucrometil-fenoxi)pirrolidin-1-il]-5-metil-2,2-
difenilhexanonitrilo; .

5-[(3R)-3-(4-trifluorometil-fenoxi)pirralidin-1-il}-5-metil-2,2-
difenilhexanamida,;

5.[(3R)-3-(3-cloro-4-metoxi-fenoxi)pirrolidin-1-il]-5-metil-2,2-

difenilhexanonitrilo;

5-[(3R)-3-(3-cloro-4-metoxi-fenoxi)pirrolidin-1-ill-5-metil-2, 2-

difenilhexanamida;
7 Amida del acido 5~[(38)-3—(3-hid'roxiwﬁ-metiI-fenoxi)~pirrolidin-1-iE]—5—metiI-

2I,2-difénil—hexanoico; ' |

Amida del acido 5-[(3S5)-3-(3-hidroxi-2-metil-fenoxi)-pirrolidin-1-il]-5-metil-
2 2-difenil-hexanoico;

Amida del &cido 5-[(38)-3-(2,4-dicloro-5-Hidroxi-fenoxi)-pirrolidin-1-il}-5-
metil-2,2-difenil-hexanoico; | |

Amida del acido 5-[(3S5)-3-(4,5-dicloro-2-Hidroxi-fenoxi)-pirrolidin-1-il]-5-
metil-2,2-difenil-hexanoico; |

lAmida del Acido 5{(3*8)—53—(3—clorc:—S-metoxi~fenoxi)-pirrolidin-‘l—il]—5—metil—
2,2-difenil-hexanoico; |

Amida del acido 5—[(38)—3-(3-(:10ro-5-hidro:;<i-fe'noxi)-pirrolidin-‘l—il]—5—meti|—

2 2-difenil-hexanoico;
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Amida del acido 5-{(3S)-3-(4-cloro-2-metoxi-fenoxi)-pirrolidin- 1-il}-5-metil-
2,2-difenil-hexanoico; -

AFnida del acido 5-[(38)-3—(4-cloro-2.-hildroxi—fenoxi)-pirrolidin‘-1-iI]-5-metiI-
2,2-difenil-hexanoico;

Amida del acido 5-[(3S)-3-(2-cloro-3-Metoxi-fenoxi)-pirrolidin-1-il}-5-metil-
2,2-difenil-hexanoico;

Amida del acido 5—[(33)-3-(2—c!oro-3‘-hidroxi-fenoxi)—pirrolidin-1-iI]-S-metil-
2,2-difenil-hexanoico;

Amida del acido 5-[(3S)-3-(4-cloro-3-hidroxi-fenoxi)-pirrolidin-1-il]-5-metil-

| 2,2-difenil-hexanoico;

Amida del acido 5-[(3S)-3-(2-cloro-5-hidroxi-fenoxi)-pirrolidin-1-il]-5-metil-
2,2-difenil-hexanoico;

5-[(3R)-3-(3-Cloro-2-metoxi-fenoxi)-pirrotidin-1-il]-5-metil-2,2-difenil-
hexanonitrilo;

Amida del acido 5-[(3R)-3-(3-cloro-2-metoxi-fenoxi)-pirrolidin-1-il]-5-metii-
2,2-difenil-hexanoico, |

Amida del acido 5-[(3R)—3-(3-cloro—2—hidroxi—fenoxi)-pirrolidin-1-iI]-5-.metil-
2,2-difenil-hexanoico,

Amida del acido 5-[(3S5)-3-(3-hidroxi-2,5-dimetil-fenoxi)-pirrolidin-1-il]-5-
metil-2,2-difenil-hexanoico;

Amida del Aacido 5—[(3S)—3-(3-ﬂuoro—5-metoxi-fenoxi)-pirrolidin-1-iI]-5-
metil-2,2-difenil-hexanoico;

Amida del &cido 5-{(38)-3-(3-fluoro-5-hidroxi-fenoxi)-pirrolidin-1-il]-5-

“metil-2,2-difenil-hexanoico;
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5-[(3R)-3-(3-Metoxi-5-triffuorometil-fenoxi)-pirrolidin-1 -iI]-5-métiI-2 2- \%5
difenil-hexanonitrilo; |

A‘r"nida del acido 5-[(3R)-3-(3—Metoxi~5-triﬂuorometil-fenoxi)-pirrolidin-1-iI]-
5-metil-2,2-difenil-hexanoico; )

Amida del acido 5-[(3R)-3-(3-hidroxi-5-triflucrometil-fenoxi)-pirrolidin-1-il}-
5-metil-2,2-difenil-hexanoico;

Amida del a&cido 5-[(3S)-3-(4-fluoro-3-metoxi-fencxi)-pirrolidin-1-il]-5-
metil-2, 2-difenil-hexanoico; '

Amida del acido 5-[(35)-3-(2-fluoro-3-metoxi-fenoxi)-pirrotidin-1-il}-5-
metil-2,2-difenil-hexanoico; |

Amida del -acido 5-[(3S5)-3-(4-fluoro-3-hidroxi-fenoxi)-pirrolidin-1-il}-5-
metil-2,2-difenil-hexanoico;

Amida del A&cido 5-[(3S)-3—(2-ﬂuoro—3—hidroxi-fenoxi)—pi'rrolidin-1-il]—5-
metil-2,2-difenil-hexanoico;

Amida del acido 5-[(3R)—3-(3-hidréxi—benciloxi)-pirroiidin—1—il]-5—metil—2,2—
difenil-hexanoico;

5-{(35)-3-[(3-Bromobencil)oxi]pirrolidin-1-il}-5-metii-2,2-
difenilhexanonitrilo;

5-{(35)-3-[(3’-Hidroxibifenil-3-i|)metoxi]pirro|idin-1-il}-5-metil-2,2—
difenilhexanonitrilo; |

5—[(38)—3—(BifeniI—3-i|met6xi)pirrolidin-1 -il]-5-metil-2,2-difenilhexanonitrilo;

5-{(3S)-3-{(2'-Hidroxibifenil-3-il)metoxi]pirrolidin-1-il}-5-metil-2,2-
difenilhexanonitrilo;

5-{(3S)-3-[(4-Bromobencil)oxi]pirrolidin-1-il}-5-metil-2,2-

difenilhexanonitrilo;
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5-{(35)-3-[(3'-Hidroxibifenil-4-if)metoxilpirrolidin-1-il}-5-metil-2,2- \
difenilhexanonitrilo;
5:{(38)-3-[(3’-HidroxibifeniI-3-il)metoi(i]pirrolidin-1 -il}-5-metil-2,2-
difenilhexanamida; ' )
5-{(3S)-3-[(4'-Hidroxibifenil-3-il)metoxi]pirrolidin-1-il}-5-metil-2,2- -
difenilhexanonitrilo;
5-{(3S)-3-{(4'-Hidroxibifenil-3-il)metoxi]pirrolidin-1-il}-5-metil-2,2-
difenilhexanamida; ‘
54(35)-3-[(2'-Hid roxibifenil-3-il)metoki]pirrolidin-1 -il}-5-metil-2,2-
difenilhexanamida, »
54{(3S)-3-[(3'-Hidroxibifenil-4-ilymetoxi]pirrolidin- 1-ii}-5-metil-2,2-
difenilhexanamida,
5,—[(33)-3-(Bifenil-3-iimetoxi)pirrolidin~1 -il]-5-metil-2,2-difenilhexanamida;
5-{(3R)-3-(4-Fluoro-3-hidroxi-benciloxi)-pirrolidin-1-il]-5-metil-2,2-
difenilhexanamida; | |
5-[(35)-3-(3-Ciano-5-hidroxi-fenoxi)-pirrolidin-1-il}-5-metil-2,2-
difenilhexanamida;
5-[(35)-3-(2-Ciano-5-metoxi-fenoxi)-pirrolidin-1-il]-5-metil-2,2-
difenilhexanamida; _ _
54(35)-3-[(7-Hidroxi-2-naftil)oxi]pirrolidin-1-il}-5-metil-2,2-
difenilhexanamida; | |
5-[(3S)-3-(4-Fenilfenoxi)pirrolidin-1-il}-5-metil-2,2-difenilhexanamida;
5-[(3R)-3-(3-cloro-4-hid roxifenoxi)pirrolidin-1 -il]-5-metil-2,2-

difenilhexanamida;
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5-[(3R)-3-(3-Fluoro-5-metoxi-fenoxi)-pirrolidin-1-il}-5-metil-2,2-
difenilhexanamida; :

5—[(3R)-3-(3-Fluoro—S—hidroxi—fenoxi)-pirroIidin—1 -il]-5-metil-2,2-difenil-

"~ hexanamida:
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5-[(3R)-3-(2-Fluoro-3-metoxi-fenoxi)-pirrolidin-1-il}-5-metil-2,2-
difenilhexanamida;

5-[(3R)-3-(2-Fluoro-3-hidroxi-fenoxi)-pirrolidin-1-ill-5-metii-2,2-

| difenilhexanamida:

5-{(3R)-3-{2-Cloro-3-metoxi-fenoxi)-pirrolidin-1-if}-5-metil-2,2-
difenilhexaqamida; |
5-[(3R)—3-(2—CIoro—3-hidroxi;fenoxi)-pirrolidin-1 -il}-5-metil-2,2-
difenilhexanamida,
5-[(3R)-3-(4-Cloro-3-hidroxi-benciloxi)-pirrolidin-1-il]-5-metit-2,2-
difenilhexanamida; |
5-[(3R)-3-(3-metoxi-4-cloro-fenoxi)pirrolidin-1-il]-5-metil-2,2-
difenilhexanonitrilo;
5-[(3R)-3-(3-metoxi-4-cloro-fenoxi)-pirrolidin-1-il]-5-metil-2,2-
difenilhexanamida;
5-[(3R)-3-(3-hidroxi-4-cloro-fenoxi)-pirrolidin-1-il]-5-metil-2,2-
difenilhexanamida; -
5-[(3R)-3-(3-hidroxi-4-ciano-fenaxi)-pirrolidin-1-il}-5-metil-2,2-

difenilhexanamida;

5-{(3S5)-3-(3-metoxi-benciloxi)pirrolidin-1-if]-5-metil-2,2-difenilhexanamida;

5-[(3R)-3-(2-Cloro-3—hidroxi-bénciiqxi)-pirrolidin-1 -il]-5-metii-2,2-

difenilhexanamida;

\BS
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- 5-Metil-5-(4-fenoxipiperidin-1-il)-2,2-difenilhexanonitrilo; \ %6
5-{4—[(3—8romobencil)oxi]piperidin-1—il}-5-metil—2,2-difeni|hexanonitrilo;
5:{4~[(3—Hidroxibéncil)oxi]pipgridin—1-.il}-5-metil-2,2-difeni|hexanonit_rilo;
5—[4;(Bencioni)piperidin-1 -il}-5-metil-2,;2-difenilhexanonitrilo; |
5-Metil-5-(4-fe‘noxipipen’din—1—il)-2,2—difeni|hexanamida;
5-{4-[(3-Bromobencil)oxilpiperidin-1-ii}-5-metil-2,2-difenilhexanamida;
5—[4—(Benciloxi)piperidin-1-iI]-S-metiI—2,2—difenilhexanaﬁ1ida; -

Amida del acido 5-[4-(2,4-dicloro-5-hidroxi-fenoxi)-piperidin-1-il]-5-metil-

2,2-difenilhexanoico;,

Amida del acido 5-[4-(4-ciano-2,5-difluoro-fenoxi)-piperidin-1-il]-5-metil-
2,2-difeni|hexa-noico;
5-[4—(3—hidroxifenoxi)piperidin-1-iI]-5-metiI-2,2—dii‘eni|hexanamida;
5-[4-(3-hidroxi-2-metilfenoxi)piperidin-1 -iI]—5-metil—2,2—difeniIhexénamida;
5-{4-[(3'-hidroxibifenil-3-il)metoxi]piperidin-1-il}-5-metil-2,2-
difenilhexanonitrilo;
5-{4-[(3'-hidroxibifenil-3-il)metoxi]piperidin-1-il}-5-metii-2,2-
difenilhexanamida;
5-[3-(3-Metoxifenoxi)azetidin-1-il]-5-metil-2,2-difenilhexanonitrilo;
5-[3-(3-Metoxifenoxi)azetidin-1-il]-5-metil-2, 2-difenilhexanamida;
5-[3-(Benciloxi)azetidin-1 -il]-5-métil-2,2-difenilhexa nonitrilo;
5-[3-(Benciloxi)azetidin-1-il]-5-metil-2,2-difeniihexanamida;
5-Metil-5-(3-fenoxiazetidin-1-il)-2,2-difenithexanonitrilo;
5-Metil-5-(3-fenoxiazetidin-1-il)-2,2-difenilhexanamida;
_5—[3-(4-Metox_ifenoxi)azetidin-1-il]-5-metil-2,2—difenilhexanp'nitril:o;:"_ S

5-[3-(4-Metoxifenoxi)azetidin-1-il]-5-metil-2,2-difenilhexanamida;
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5-[3-(4-hidroxifenoxi)azetidin- 1-il}-5-metil-2,2-difenilhexanamida;
5—[3-.(3-Hidroxifenoxi)azetidin~1 -il]-5-metil-2,2-difenilhexanamida;
5:[3-(2-Hid roxifenoxi)'azétidin—1 -il]-5—rﬁetil-2,2-difeni|hexanamida;
5-{3-(2,4-Dicloro-5-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-
difenilhexanamida,
5-{3-(4,5-Dicloro-2-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2, 2-
di»fenAiihexanamida;
5-[3-(4-CIoro-3—metoxi-fenoxi)—azetidin-1-il]-5—meti|—2,2—difeniI-_
hexanonitrjlo;
5-{3-(4-Cloro-3-metoxi-fenoxi)-azetidin-1-il}-5-metil-2,2-
difenilhexanamida;
5-{3-(4-Cloro-3-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-

difenilhexanamida;

Amida del acido 5-[3-(3-Hidroxi-benciloxi)-azetidin-1-ii]-5-metil-2,2-difenil-

hexanoico;

5-[3-(2-Cloro-5-metoxi-fenoxi)-azetidin-1-il]-5-metil-2,2-difenil-
hexanonitrilo;

Amida del acido 5—[3-(2—c|or0-5-mefoxi—fenoxi)-azetidin-1-il]-5-metil-2,2-
difenil-hexanoico; |

Amida del écir:lo 5-[3-(2-cloro-5-hidroxi-fenoxi)-azetidin-1-il]-5-metil-2, 2-
difenil-hexanoico;

5-[3-(3-Fluoro-5-metoxi-fenoxi)-azetidin-1-il]-5-metil-2,2-difenil-
hexanonitrilo; _

5-[3-(3-F|uoro—5-metoxi—fenoxi)fazetidin-1 -il]-5-metil-2,2-

difenilhexanamida;

A=y
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5-{3-(3-Fluoro-5-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2- -
difenilhexanamida;

5-[3-(3-Cloro-5-metoxi-fenoxi)-azetidin-1-il}-5-metii-2,2-difenil-

hexanonitrilo;

5-[3-(3-Cloro-5~metoxi—fenoxi)-azetidin-1—il]-5-nieti|—2,2;
difenilhexanamida;

5-{3-(3-Cloro-5-hidroxi-fenoxi)-azetidin-1-ii}-5-metil-2,2-
difenilhexanamida; -

5-[3-(4-Fluoro-2-metoxi-fenoxi)-azetidin-1-il]-5-metil-2,2-difenil-
hexanonitrilo,

5-[3-(4-Fluoro-2-metoxi-fenoxi)-azetidin- 1-il]-5-metil-2,2-
difenilhexanamida;

5-{3-(4-Fluoro-2-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-
difenilhexanamida; ‘ '

Amida del acido 5-[3-(2,6-Dicloro-3-hidroxi-benciloxi)-azetidin-1-il]-5-
metil-2,2-difenil-hexanoico;

4-{1-[3-(3-Metoxi-fenoxi)-azetidin-1-il]-ciclopentil}-2, 2-difenil-butironitrilo;

4-{1-[3-(3-Metoxi-fenoxi)-azetidin-1-ii]-ciclopentil}-2,2-difenil-butiramida;

4-{1-[3-(3-Hidroxi-fenoxi)-azetidin-1-il]-ciclopentil}-2,2-difenil-butiramida;

5-[3-(2-Fluoro-3-metoxi-fenoxi)-azetidin-1 -il]-5-metil-2,2-difenit-
hexanonitrilo;

Amida del acido. 5-[3-(2-fluoro-3-metoxi-fenoxi)-azetidin-1-il]-5-metil-2,2-
difen'il-hexanoico; ‘

Amida del acido 5I-[3;(2-ﬂuoro-3-hidroxi-fenoxi)—azetidin-1-iI]-5-metiI-2,2-

difenil-hexanoico;

(&
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5-[3-(2-Fluoro-5-metoxi-fenoxi)-azetidin-1-il]-5-metil-2, 2-difenil- ‘ \
hexanonjtrilo;

Amida del acido 5-[3-(2-fluoro-5-metoxi-fenoxi)-azetidin-1-il]-5-metil-2,2-

difenil-hexanoico;

Amida del acido 5-[3-(2-fluoro-5-hidroxi-fenoxi)-azetidin-1-il]-5-metil-2,2-
difenil-hexanoico; ' ‘

Amida del acido 5-[3-(4-cloro-3-hidroxi-benciloxi)-azetidin-1-if]-5-metil-

' 2,2-difenil-hexanoico;

4-{1-{3-(4-Cloro-3-hidroxi-fenoxi)-azetidin-1 -il]—ciclbpentil}-Z,2-difeni|-

- butiramida:

5—[3—(3-8romo-5—metoxi-fenoxi)-azetidin-1—iI]-5-metiI-2,2-difeni|-
hexanonitrilo; .

Amida del acido 5-[3-(3-bromo-5-metoxi-fenoxi)-azetidin-1-il]-5-metil-2,2-
difenil-hexanoico; | |

Amida del acido 5-[3-(3-bromo-5-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-
difenil-hexénoico; |

4-{1 -[3-(3—F luoro-4-metoxi-fenoxi)-azetidin-1-ill-ciclopentil}-2, 2-difenil-
butironitrilo; | _

4-{1-[3-(3-Fluoro4-metoxi-fenoxi}-azetidin-1-il}-ciclopentil}-2,2-difenil-
butiramida;

4-{1{3-(3-Fluoro-4-hidroxi-fenoxi)-azetidin-1-il}-ciclopentil}-2,2-difenii-

- butiramida;

Amida del acido 5-[3-(3-cloro-4-hidroxi-benciloxi)-azetidin-1-il]-5-metil-

2,2-difenil-hexanoico;
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Amida del acido 5-[3-(4-cloro-2-hidroxi-benciloxi)-azetidin-1-il]-5-metil-
2.2-difenil-hexanoico; |

Amida del &cido 5-[3—(2-c|oro—3;hidroxi—benciloxi)—azetidin-1-iI]-5—metil-

2,2—_difenil-Hexanoico;

Amida dei "écido '5-[3—(3,5—dihidroxi—fenoxi)—azetidin-1-il]-S-met{l—Z,Z-
difenil-hexanoico;
5-[3-(3-Hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-difenil-hexanonitrilo;
5-{3-[(4-Hidroxibencil)oxiJazetidin-1-il}-5-metil-2,2-difenilhexanonitrilo; y
Amida del acido 5-[3-(4-hidroxi-benciloxi)-azetidin-1-il]-5-metil-2,2-difenil-
hexanoico.
Los compuestos mas preferidos son: -
5-Metil—5-[(3S)-Sffenoxipirrolidin-1—ﬁ]-2,2—difenilhexanamida;
5-Metil-5-[(3R)-3-fenoxipirrolidin-1-il}-2,2-difenilhexanamida;
5-[(3S)-3-(3-Hidroxifenoxi)pirrelidin-1-il]-5-metil-2, 2-difenilhexanamida;
5-[(3R)-3-(3-Hidroxifenoxi)pirrolidin-1-il]-5-metil-2, 2-difenilhexanamida;
Amida del acido ~ 5-[(38)-3~(3-fluoro-5-hidroxi-fenoxi)-pirralidin-1-il}-5-
metil-2,2-difenil-hexanoico;

Amida del 4cido 5-[(3S)-3-(2-fluoro-3-hidroxi-fenoxi)-pirrolidin-1-il]-5-

‘metil-2,2-difenil-hexanocico;

5-[(3R)-3-(2-Fluoro-3-hidroxi-fenoxi)-pirrolidin- 1-if]-5-metil-2,2-
difenilhexanamida; |
5-[(3R)-3-(2-Cloro-3-hidroxi-fenoxi)-pirrolidin-1-il]-5-metil-2, 2-
difenilhexanamida: |
5-Metil-5-(4-fenoxipiperidin-1-il)-2,2-difenithexanamida;
5—[4-(3-hidroxifenoxi)piperidin-1-il]-5—meti|—2,2-difenilh'exa‘namida; _
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5-Metil-5-(3-fenoxiazetidin-1-i)-2,2-difenilhexanamida;

5-[3~(3-Hid roxifenoxi)ézetidin-1 -il]-5-metil-2,2-d ifénilhexanamida;

5;‘{3-(4-Cloro-3—hid roii-fendxi)-azetidri n-1-il}-5-metil-2,2-
difenilhexanamida; .

5-3-(3-Fluoro-5-hid roxi—fenoxi)-azefidin-‘1 -il}-5-metil-2,2-
difenilhexanamida;

5-{3-(3-Cloro-5-hidroxi-fenoxi}-azetidin-1-il}-5-metil-2,2-
difenilhexanamida,

4-{1-[3—(3-Hidrox.i-fenoxi)-azetidin-1—il]—ciclopentil}-z,2-difeni|-butiramida;

Amida del acido 5-3-(2-fluoro-3-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-

. difenil-hexanoico;

Amida del acido 5-[3-(2-flucro-5-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-
difenil-hexanocico; y . _ | |

Amida_ del acido 5-[3-(4-cloro-3-hidroxi-benciloxi)-azetidin-1-il]-5-metil-
2,2-difenil-hexanoicd.

Los compuestos mas preferidos son:

5-[(39)-3-(3-Hidroxifenoxi)pirrolidin-1-il}-5-metil-2,2-difenilhexanamida;

5-[(3R)-3~(3-Hidroxifenoxi)pirrolidin-1-il}-5-metil-2, 2-difenilhexanamida;

5-[(3R)-3-(2-Fluoro-3-hidroxi-fenoxi)-pirrolidin-1-il}-5-metil-2, 2-
difenilhexanamida;

5-[3-(.3-Hidroxifenoxi)azefidin—1—il]—5-metil-2,2-difenilhexanamida;

5-{3-(4-Cloro-3-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-
difenilhexanamida; )

5-{3-(3-Fluoro-5-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-

difenilhexanamida;

O\
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5-{3-(3-Cloro-5-hidroxi-fenoxi)-azetidin-1 -iI}-S-metiI-2 ,2- '
difenilhexanamida;

4-{1 -[3-(3-Hidroxi—fenbxi)—azetidin~1 -il]-ciclopentil}-Z,2-difeni|-butiramida;

Amida del acido 5—[3—(2—ﬂuoro—'3-hidroxi-fenoxi)-'azetidin-'1-il]—5—rﬁetil-2,2—

- difenil-hexanoico;

Amida del acido 5-{3-(2-fluoro-5-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-
difenil-hexanoico; y | |

Amida del &cido 5->[3-(4-cloro—3-hidroxi-benciloxi)—azetidin-1-iI]—5-metiI-
2,2-difenil-hexanoico.

La invencién también se refiere a procedimientos para la preparacion de
los compuestos de férmula (1) aéi como a intermedios utiles para su

preparacion. En particular, la invencion se refiere a los siguientes intermedios;

donde Ay R" san como se han definido en los compuestos de formula (1);
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. O

3y LG

donde R', R?y R? son como se han definido en los compuestos de formula (1) y

LG es un grupo saliente adecuado tal como mesilato o tosilato;

CN
& g
O] Y
' LG

XXIv)

donde LG es un grupo saliente adecuado tal como mesilato o tosilato; y

CN
O
R3
s
vl

donde R? y R® son como se han definido en los compuestos de formula (1).

El compuesto de férmula (I) puede prepararse mediante una diversidad
de maneras. Las rutas que se muestran a continuacién iiustran una de esas
maneras péra preparar estos compuestos; el especialista apreciara que otras
rutas pueden ser igualmente practicables.

Los compuestos de formula () en la que A es

) O.;O‘O" .
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pueden prepararse de acuerdo con las rutas que se describen a continuacion:

(1")

Esquema 1
" NG . . ) wa
. o .

A' y p son como se han definido anteriormente para los compuestos de
Y. p

Donde A es

formula (1), y
PG es un grupo protector de carboxilo adecuado tal como metilo o terc-

butito y tipicamente es terc-butilo.

“n
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El compuesto de farmula (1) esta disponible en el mercado.
" Los compuestos de férmula (lIl) estan disponibles en el mercado o su
preparacion se conoce de la bibliografia.

Los compuestos de formula (V) pueden prepararse a rSartir de

‘compuestc«s de formula (1) y () mediante la etapa de proceso (i): el

compuesto () se trata con el compuesto (Ill) en presencia dé una base
adecuada tal como hidréxido potasico o hidroxido sédico, en un disalvente
adecuado tal como metanol, etanol o ferc-butanol, a una temperatura entre

25°C y temperatura elevada durante 6-24 horas. Las condiciones tipicas

comprenden 1,0 equivalente del compuesto (ll), 0,05 équiv. de hidréxidec
potasico y 1,0 equivalente del compuesto (lll) en ferc-butanol a una
temperatura entre 25-60°C durante hasta 24 horas.

Los compuestos de férmula (V) pueden prepararse a partir de

compuestos de formula (IV) mediante la etapa de proceso (ii). La desproteccion

del compuesto (IV) puede realizarse usando la metodologia convencional que

%3}

se describe en “Protecting Groups in Organic Synthesis” por T. W, Greene y P.

Wutz. Cuando PG es terc-butilo, las condiciones tipicas comprenden 1,0

equivalente del compuesto . (IV) en presencia de acido clorhidrico (4 M en
dioxano) en diclorometano, a temperatura ambiente durante hasta 18 horas.
El compuesto de formula (V1) puede prepararse como se describe en el

esquema 2:

Esquema 2
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Los compuestos de férmula (Via) estan disponibles en el mercado o

pueden prepararse como se describe en el esquema 2a

(
A"H?X
PG‘—-—NC>—OH o . PG‘-——V/\:>'0’[’\]p\,-.\1 —";;I';)" HO—O/{/T}FN
(v
(Xa) (Ma)

iita)

Esquema 2a
donde A' y p son como se han definido anteriormente para los
compuestos de formula (l). En algunos casos, A' puede protegerse con un

grupo protector adecuado. Por ejemplo, cuando A' contiene un fenol, puede

" protegerse con un grupo protector de hidroxilo adecuado.

PG es un grupo protector de aminq adecuado tal como ferc-
butoxicarbonilo (BOC) o benciloxicarbonilo (CBz).y tipicamente es BOC.

X es un grupo funcional adecuado tal como hidroxi, fluore, bromo, cloro,
yodo, O-mesilato o O-tosilato y tipicamente es hidroxi o bromo.

Cuando PG’ es BOC, los compuestos de formula (VIH) y (Viiia) estan
disponibles en el mercado. '

Los compuestos de formula general (IX) estan disponibles en el

mercado, se conocen en la bibliografia o pueden prepararse como se ilustra en

los esquemas 3-5.

AL-CHO o T

o) O8]
Esquema 3
- "donde A' es como se ha definido anteriormente para los compuestos de

formula (1) o puede estar opcionalmente protegido.

i



15

20

24

Los compuestos de formula (1X) en ia que A' es como se ha definido
para los compuestos de formula (1), p es 0 y X es OH, pueden prepararse a
partir de compuestos de férmula (XI) por oxidacién de Baeyer-Villiger e

hidrolisis posterior (etapa de proceso (viii)). Las _condicion'es; tipicas

‘comprenden reaccién de 1,0 equivalente del compuesto (XI) con 3,0

equivalentes de acido 3-cloroperoxibenzoico en un disolvente adecuado tat

como diclorometano, a temperatura ambiente durante 18 horas, y posterior
tratamiento de este producto con una base adecuada tal como trietitamina, en
un disolvente adecuado tal como metanol, a temperatura ambiente durante 18

h.

Esquema 4

Los compuestos de férmula (IX) en la que A' contiene un fenol
adecuadamente protegido, p es 0 y X es OH pueden prepararse a partir de
compuestos de formula (1Xa) en la que A' contiene un fenol, p es 0y X es OH,
mediante la adicion de un grupo protector de fenol adecuado tal como bencilo,

mediante la etapa de proceso (ix). Las condiciones tipicas comprenden

reaccion de 1,0 equivaiente del compuesto (IXa) con 1,0 equivalente de
bromuro de bencilo y 1,0 equivalente de una base adecuada tal como
carbonato de cesio, en un disolvente adecuado tal como dimetilformamida, a
80°C durante 30 minutos. | |

Como alternativa, los compuestos de férmula (IX) en la que A' contiene
un fenol adecuadamente protegido, p es 0 y X es OH puedeh prepararse a

partir de compuestos de férmuta (IXa) en la que A' contiene un fenol

\&7
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adecuadamente protegido, p es 0 y X es OMe, por mono-desproteccién usaﬁdo \%

las condiciones descritas en .“Protecting Groups in Organic Synthesis” por T. W.
Greene“y P. Wutz. Los cofnpuestos de férmula (IX) en la que A" contiene un

fenol adecuadamente protegido, p es 0y X es F, pueden prepararse a partir de

| compuestos de formiula (1Xa) en la que A' contiene un fenol, p es 0 y X es F,

mediante la adicién de un grupo protector de fenol adecuado tal como metilo,

mediante la etapa de proceso (ix). Las condiciones tipicas comprenden

reaccion de 1,0 equivalente del compuesto (IXa) con 2,0 equivalentes de
yoduro de metiloy 1,0 equivalehte de una base adecuada tal como carbonato
potasico, en un disolvente adecuado tal como tetrahidrofurano, a temperatura
ambiente durante 3 horas.

A—CHO
\
w {x) A’ﬁ?x - A'/{"i;x

{xii)

. ' (%a) X
Al —CO,H ——* A'—-COst /
(x)
(X Xy

Esquema 5

donde A' es como se ha definido anteriormente para los compuestos de

formula (1) o puede estar opcionalmente protegido. |
Los compuestos de formuia (IXa) en la que p es 1 y X es OH pueden

prepararse a partir de compuestos de formula (XI) por reduccion del aldehido

con un agente reductor adecuado tal como borohidruro sédico, mediante la

etapa de proceso (xi). Las condiciones tipicas comprenden reaccién de 1,0

equivalente»del compuesto (XI) con 1,0 equivalente de borohidruro sddico, en
un disolvente adecuado tal como etahol, a temperétura ambiente durante 18

horas.
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Los compuestos de férmula- (XIV) en‘_l:-a que R® representa un grupo

protector de acido adecuado tal como metilo, etilo o alilo pueden prepararse a

partir dé compuestos de férmula (XI) mediante la adicion de un grupo

protector adecuado tal como alilo, mediante la etapa de proceso ':(x). Las ~

condiciones tipicas comprenden reaccion de 1,0 equivalente del compueste

-(XIll) con 2,0 equivalentes de bromuro de alilo y 2,0 equivalentes de una base

adecuada tal como carbonato potasico, en un disolvente adecuado tal como

dimetiformamida, a temperatura ambiente durante 18 horas.

Los compuestos de férmula (IXa) en la que p es 1 y X es OH pueden |

prepararse a partir de compuestos de férmula (XIV) por reduccion del éster con
un agente reductor adecuado tal como hidruro de litio y aluminio, mediante la

etapa de proceso (xi). Las condiciones tipicas comprenden reaccién de 1,0

equivalente: del compuesto (XIV) con 2,0 equivalentes de hidruro de litio y
aluminio, en un disolvente adecuado tal como tetrahidrofurano, de 0°C a
temperatura ambiente durante 5 horas. Los compuestos de férmula (1X) en la
que p es 1 y X es halo pueden prepararse a partir de compuestos de formula
(IXa)enlaquepes1y X es OH, por halogenacion del alcohol primario usando
un reactivo adecuado tal como cloruro de tionilo, dibromotrifenilfosforano o
yodo mas trifenilfosfina, preferiblemente cloruro de tionilo o
dibromotrifenilfosforano, en un disolvente adecuado tal como diclorometano o
acetonitrilo, mediante fa etapé de proceso (xii). Cuando X es bromo, las

condiciones tipicas comprenden reaccién de 1,0 equivalente del compuesto

(IXa) con 1,0 equivalente de dibromotrifenilfosforano, en un disolvente

adecuado tal como acetonitrilo, a temperatura ambiente durante 18 horas.

Cuando X es cloro, las condiciones tipicas comprendén reaccion de 1,0
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equivalente del compuesto (1Xa) con 2,5 equivalentes de cloruro de tionilo en
diclorometano a temperatura ambiente durante 10 minutos.

LE)S compuestos de farmula (X) en la que p es 0 pueden prepararse a
partir de compuestos de férmulas (VIII) y (IX) en las que X es OH y pesO,
mediante una reaccion de Mivtsun.obu, entre los corhpuestos (Vi) y (IX) en
presencia de una fosfina adecuada tal como tri-"butilfosfina o trifenilfosfina y un
compuesto azo adecuado tal como dietilazodicarboxilato,
diisopropilazodicarboxilatc o di—terc-buﬁlazodicall'boxilato, en vun disolvente tal
como diclorometano, tetrahidrofurano o N,N-dimetilformamida, a temperaturas
entre 25-115°C, durante 1-48 horas, mediante la etapa de proceso (\)i). Las

condiciones tipicas comprenden 1,0 equivalente del compuesto (VIIi), 1,0

equivalente del compuesto (1X), 1,0-1,2 equivalentes de trifenilfosfina y 1,0-1,2

Ne e

equivalentes de di-isopropilazodicarboxilato, en tetrahidrofurano, a 25°C

durante hasta 18 horas. Los compuestos de formula (Xa) en la que p es 0

pueden prepararse a partir de compuestos de formuia (Vllia) y (1X) usando las
mismas condiciones.

Los compuestos de férmula (X) en la que p es 1 pueden prepararse a
partir de compuestos de férmulas (V) y (IX) en las que X es haloy p es 1, por
tratamiento del compuesto (VIll) con una base fuerte adecuada tal como
hidruro sédico o terc-butéxido potasico seguido de inactivacion con el
compuesto (IX), en un disoIQente adecuado tal comé tetrahidrofurano o

dimetiiformamida, a una temperatura entre 0°C y temperatura ambiente,

durante 1-18 horas, mediante la etapa de proceso (vi). Las condiciones tipicas
comprenden 1,0 equivalente del compuesto (VIII), 1,0 equivale'nte de hidruro

sédico y 1,0 equivalente del compuesto (IX), en tetrahidrofurano, a
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temperaturas entre 0-25°C durante hasta 18 horas. Los compuestos de formula
(Xa) en la que p es 1 pueden prepararse a partir de compuestos de férmula
(VHla) y (IX) usando las mismas condiciones.

Los compuestos de formula (V1) pueden prepararse a ;Sartir de

‘compuestos de fémula (X) mediante la etapa de proceso (vii). La

desprotecciéon del compuesto (X) puede realizarse usando la metodologia
convencional como se describe en “Protecting Groups in Organic Synthesis”

por T. W. Greene y P. Wutz. Cuando PG’ es BOC, fas condiciones tipicas

comprenden 1,0 equivalente del compuesto (X} en presencia de &cido
clorhidrico .(4 M en dioxano), en diclorométano, a temperatura ambiente
durante hasta 18 horas. Los compuestos de formula (Via) pueden prepararse a
partir de compuestos de férmula (Xa) y usando las mismas condiciones.

Los compuestos de formula (VIl) pueden prepararse a; partir de
compuestos de férmulas M)y (V1) o (Via) médiante la etapa de proceso (iii), y
acoplamiento de (V) y (V1) o (Vla) en presencia de un agente de acoplamiento

adecuado tal como clorhidrato de 1-(3—dimeti1aminopropil)—3-etilcarbodiimida,

.N,N’~carbonildiimidazol, N,N’-diciclohexilcarbodiimida, opcionalmente ' en

presencia de un catalizador tal como 1-hidroxibenzotriazol hidrato o 1-hidroxi-7-
azabenzotriazol, y opcionalmente en presencia de una base de amina terciaria
tal como N-metilmorfolina, trietilamina o N,N-diisopropiletilamina, en un
disolvente adecuado tal como N, N-dimetilformamida, tetrahidrofurano o}
dimetilsulféxido, en condiciones ambientales durante 1-48 horas. Las

condiciones tfpicas comprenden 1,0 equivalente del compuesto (V), 1,0

equivalente del compuesto (VI) o (Vla) y 1,0-1,2 equivalentes de clorhidrato de

1-(3-dimetilaminopropil)-3-etilcarbodiimida,  1,0-1,2 ' equivalentes de 1-
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hidroxibenzotriazol 'hidrato y 1,0-1,2 equivalentes de trietilamina en .
diclorometano, a temperatura ambiente durante 18 horas.
Los compuestos de formula (la) pueden prepararse a partir de

compuestos de formula (Vi) mediante la etapa de proceso (iv). El co':mpuesto

| (la) puede prepararse de manera analoga a los procedimientos de Denton y

Wood (Synlett, 1999, 1, 55); tipicamente, el Compuesto (Vil) se pre-activa con
un acido de Lewis adecuado tal como cloruro de titanio o cloruro de circonio y
después se trata con un exceso de un reactivo organometalico adecuado tal
como MeMgCl o MeMgBr, en un disolvente adecuado tal como tetrahidrofurano
o éter dietilico, a una temperatura de -78°C a 25°C, durante 1-18 horas.. Las

condiciones tipicas comprenden 1,0 equivalente del compuesto (VII), 2

equivalentes de cloruro de circonio y 9,0 equivalentes de MeMgCl en
tetrahidrofurano, a -30°C durante 4-8 horas. Los compuestos de férmula (Ib)
pueden prepararse a partir de compuestos de formula (la) por hidrélisis del
compuesto (la) con un exceso de hidrdxido potasico en 3-metil-3-pentanci, a
temperatura elevada durante hasta 24 horas (etapa ‘de proceso (v)). Las

condiciones 'tl'picas comprenden 1,0 equivalente del compuesto (la) y 20

equivalentes de hidroxido potasico en 3-metil-3-pentancl a temperatura elevada
durante hasta 24 horas.

En una realizacion mas, cuando p es 1, los compuestos de formuta (1)
pueden funcionalizarse adicionalmente para proporcionar compuestos de

formula (Ic), como se describe en el esquema 6
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Esquema 6
O (O

R? y R? son metilo.

donde A es y

Los compuestos de formula (XV) pueden prepararse a pastir de
compuestos de férmula (1) en la que p eé 1, mediante ia etapa de proceso (xﬁi).
Cuando R' es CN, la escision del grupo éter bencilico se realiza tipicamente
por tratamiento del corﬁpuesto (1) con un exceso de cloruro'de hierro (lil), en un
disolvente adecuado tai como diclorometano, en condiciones ambientales
durante 1-8 horas, proporcionando compuestos de férmuta (XV). Cuando R es
CONHjy, el tratamiento del compuesto (I) con gas hidrégeno, en presencia de
un catalizador de hidrogenacién adecuado tal como Pd(OH); ai 20% o Pd al
10%/C, opéionalmente en presencia de un acido adecuado tal como acido
clorhidrico, en un disolvente adecuado tal como metanol, etanol o
tetrahidrofurano, a temperatura elevada durante 1-18 horas, proporciona
compuestos de formula (XV). |

Los compuestos de férmula (Ic) en la que p es O pueden prepararse a
partir de compuestos de formula (XV) y compuestos de formula (IX) en la que p
es 0 y X es OH mediante la etapa de proceso (xiv) - usando las condicioneé
descritas para la etapé (vi).

'Los compuestos de férmula (Ic) en la que p es 0 pueden prepararse a
partir de compuestos de férmula (XV) y un compuesto de formula (IX) en la que
p es 0 y X es F, mediante la etapa de proceso (xiv_) - tratamiento del compuesto
(XV) con una base fuerte adecuada tal como hidruro sodico o terc-butéxido

potasico seguido de inactivacion con el compuesto (IX), en un disolvente

5
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 adecuado tal como tetrahidrofurano o N,N-dimetitformamida, a una temperatura

entre 0°C y temperatura elevada, durante 1-96 horas. Las condiciones tipicas
compreaden 1,0 equivalenfe del compuesfo (XV), de 1,0 a 2,0 equivalentes de
hidruro sédico y 1,0 equivalente del compuesto (1X), en N, N-dimetilformamida,
a temperaturas entre 0-60°C durante 18-96 horas.

Los compuestos de férmula (Ic) en la que p es 1 pueden prepararse a
partir de compuestos de formula (XV) y un compuesto de férmula (I1X) en la que
pes 1y XesCl Br, |, O-mesilato u O-tosilatc mediante la etapa de proceso
(xiv), tratamiento- del compuesto (XV) con una base fuerte adecuada tal como
hidruro sédico o ferc-butdxido | potasico seguido "de ‘ inactivacién con el
compuesto (IX), en un disolvente adecuado tal como tetrahidrofurano o N,N-
dimetilformamida, a una temperatura entre 0°C y temperatura elevada, durante

1-96 horas. Las. condiciones tipicas comprenden 1,0 equivalente del compuesto

(XV), de 1,0 a 2,0 equivalentes de hidruro sédico y 1.0 equivalente del
compuesto (1X), en N,N-dimetiiformamida, a temperaturas enire 0-60°C durante
18-96 horas.

En una realizacién mas, los compuestos de féormula () pueden
funcionalizarse adicionalmente para proporcionar compuestos de férmula (Id),

como se describe en el esquema 7:

ArB(CH),

CH,
fe) Al (000
b ——

(o)

Esquema 7
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Los compuestos de formula (Id) en la que A' representa fenilo §ustituido
con fenilo opcionalmente sustituido con OH, puéden. prepararse- a partir de
compuestos de férﬁula () en la que A' es fenilo sustituido con CI, Br o |,
mediante la etapa de proceso (xv), reaccién de acoplamiento de Suzuki con el
compuesto (XXX) en un disolvente adecuado, tal como 1,4-dioxano o
tetrahidrofurano, en presencia de agua, una base adecuada tal como carbonéto
sédico o carbonato de cesio, y un catalizador de paladio tal como cloruro de
[1,1'-bis(difenilfosfino)ferroceno]paladio (Il) o fefraquis(trifenilfosfina)paladio (0).

Las reacciones de acoplamiento de Suzuki pueden realizarse como se describe

en la bibliografia: Suzuki, A. Pure & Appl. Chem. 1985, 57, 1749 y referencias

contenidas en ese documento; Angew. Chem. Int. Ed. 2002, 41, 4176 y

referencias contenidas en ese documento. Las condiciones tipicas comprenden

1,0 eduivalente del compuesto (l), 2,0 equivalentes del compuesto (XXX), 2,0
equivalentes de carbonato sodico y 0,05 equivalentes de catalizador de paladio
en tefrahidrofurano y agua, a temperatura elevada durante hasta 16 horas.

El compuesto (XVI1) esta disponible en el mercado o puede prepararse
mediante procedimientos descritos en la bibliografia. }

Los compuestos de férmula (Ic) y (Id) en las que R' es CONH, también
pueden prepararse a partir de compuestos de férmula (Ic) y (Id) en las que R'
es CN, por:hidrélisis con un exceso de hidréxido potasico en 3-metil-3-pentanol,

a temperatura elevada durante hasta 24 horas. Las condiciones tipicas

comprenden 1,0 equivalente del comipuesto (Ic) o (Id) donde R' es CN y 20
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equivalentes de hidréxido potasico en 3-metil-3-pentancl a la temperatura de

reflujo durante hasta 24 horas.

Los compuestos de formula (DenlaqueAes

. N<>n

5 pueden prepararse de acuerdo con las rutas que se describen a continuacion:

(10
O\\ ,,0 i O Rz
/S\N/PG O R
R? S

R2
XV} (i) (XVID

g Y4

G (XIX) OH

(xx) ] HO“?A'

(X2

Esquema 8
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donde LG representa un grupo saliente adecuado tal como mesilato o tosilato y
preferiblemente es mesilato.
Los compuestos.de formula (XVI) pueden prepararse- como se describe

en el decumento WO02003037327, pagina 83. PG" representa un grupo

protector tal como ferc-butoxicarbonilo o benciloxicarbonilo y preferiblemente es

terc-butoxicarbonilo. Como alternativa, los compuestos de férmula (XVI)

pueden prepararse de acuerdo con el siguiente procedimiento:

P
/S;O :
% Oo7° %L .
o7 NH ~SnyFe
rr———
E o oo u\
R? Rl R? R
{WVic) ‘ (XVIb) {XVla} v

Los compuestos de formula (XVic) estan disponibles en el mercado o se

conocen en la bibliografia. Los compuestos de férmula (XVib) - pueden

prepararse a partir de compuestos de férmula (XVIc) por reaccion de

"~ compuestos (XVIc) con isocianato de clorosulfonilo, acido férmico y piridina, en

15

20

un disolvente adecuado tal como diclorometano, a baja temperatura durante 2

horas (etapa de proceso (xxi)). Las condiciones tipicas comprenden 1,0

equivalente del compuesto (XVic), 1,5 equivalentes de isocianato de
clorosuifonilo, 1,5 equivalentes de acido férmico y 1,5 equivalentes de piridina
en diclorometano, a baja temperatura durante 2 horas.

Los compuestos de formula (XVia) pueden prepararse a partir de
compuestos de formula (XVIb) por reaccion de compuestos (XVIb) con 6xido dé
rhagnesio, diacetato de yodobenceno y dimero de acetato de rodio en un -
disolvente adecuado tal como diclorometanc a temperatU(a ambiente durante

hasta 24 horas (etapa de proceso (xxii)). Las condiciones tipicas comprenden -
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reaccion d-e 1,0 equivalente del compuesto (XVIb), 2,3 equivalentes de didxido
de magnesio, 1,1 equivalentes -de -diacetato de yodobence'no y 0,02
equivaléhtes de dimero de acetato de rodio-'en diclorometano a temperatura |
ambiente durante 18. horas. |

| Los compuestcs de formula (XVI) pueden prepararse a partir de
compuestos de férmula (XVla) por incorporacion de un grupo protector .
adecuado tal como terC-bﬁtoxicarboniIo 0 bencildxicarb‘onilo, preferiblemente

terc-butoxicarbonilo, usando las condiciones descritas en “Protecting Groups in

‘Organic Synthesis” por T. W. Greene y P. Wutz. Las condiciones tipicas

comprenden reaccién de 1,0 equivalente del compuesto ()_(Vl‘a), 1,2
equivalentes de dicarbonato de-di-terc-butilo, 2,0 equivalentes de trietilamina y
0.2 equivalentes de 4-dimetilaminopiridina en dic!orometano,' a temperatura
ambiente durante_?horas. _ | . | _

- Los compuestos de férmula (XVII) pﬁeden prepararse a partir de
compuestos de férmula (II) y compuestos de férmula (XVI1) mediante la etapa
de proceso (xvi)-

1) - Reaccion de compuestos (II) y (XVI) en presencia de una base
fueﬁe tal comoterc-buté*ido potasico o hidruro sbédico, en un disolvente
adecuado tal como N,N—dimetilfonﬁamida o dimetilsulféxido, en condiciones
ambientales o a temperatura elevada durante hasta 18 horas.

2). Retirada del grupé protector (cuando‘se use) usando condiciones
adecuadas tales como acido clorhidrico 4 N en dioxano o acido triflucroacético
o hidrogenacion en presencia de paladio catalitico, como se describe en

“Protecting Groups in Organic Synthesis” por T. W. Greene y. P. Wutz. Las

condiciones _tipicas comprenden 1,2 equivalentes‘ del compuesto (Ill), 1,0
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equivalente del compuesto (XVI) y 1,2 equivalentes de terc-butdxido potasico
en N,N-dimetiformamida, en condiciovnes. ambient'ales‘durante hasta 18.horas,
seguido“de tratamiento con acido clorhidric'b 4 N en dioxano. |
Los compuestos de férrnula (XVIIl) estan disponibles en el mercado.
| Los compuestos de férmula (XIX) | pueden prepararse a partir de
compuestos de formula (XVII) y (XVI1l) mediante la etapa de proceso (xvii) - la
formacién del heterociclo puede realizarse por adicién nucledfila del compuesto

(XVIIl) con el compuesto (XVII) seguido de un cierre del anillo in situ, en un

disolvente adecuado tal como metanol o etanol, a temperatura elevada durante

hasta 48 horas. Las condiciones tipicas comprenden 1,0 equivalente del

compuesto (XVIl) y 1,1 equivalentes del compuesto (XVIII) en metanol, a
temperatura elevada durante hasta 48 horas.

Los -compuestos de férmula (XX) pueden prepararse a partir de
compuestos de formula (X1X) mediante la etapa de proceso (xviii} - introduccion
de un grupo saliente adecuado (LG), tal como grupos mesilato o tosilat'o por
reaécic’m del compuesto (XIX) con cloruro/anhidrido de mesilo o cloruro de

tosilo, en presencia de una base adecuada tal como base de Hinig, trietilamina

- 0 piridina, opcionalmente en un disolvente adecuado tal como diclorometano o

éter dietilico, a baja temperatura durante 1-2 horas. Las condiciones tipicas
comprenden 1,0 equivalente del compuesto (XIX) .y 3 equivalentes de clorurc
de mesilo en piridina a baja terﬁperatura durante hasta 1-2 horas.

Los compuestos de formula general (XXI) estdn disponibles en el
mercado o se conocen en la bibliografia. Los ;ompuestos de formula (XXI)>que
contienen un grupo'fenol'pﬂeden protegerse mediante la adicion de un grupo

protector de fenol adecuado tal como alilo. Las condiciones tipicas comprenden
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reaccién de 1,0 equivalente del compuesto (XX1) que contiene un fenol con 1,0
equivalente de bromuro de alilo y 1,0 equivalente de; una base adecuada tal
como ;arbonato potésiéo, en un .disolvente adecuado tal como -
dimetilformamida, a temperétura ambiente durante 18 horas. Como altéfnativa,
los compuestos de formula (XXI) pueden prepararse por mono-despr_oteccrién
de‘ un fenol bis-protegido usando:las condiciones descritas en. “Protecting
Groups in Organic Synthesis” por T. W. Greene y P. Wutz.

Los compuestos de formula (le) pueden prepararse a partir de
compuestos de férmula general (XX) y (XXI) por tratamiento dei compuesto
(XXI) con una base adecuada tal como carbonato de cesio o carbonato sédico
seguido de inactivacién con el compuestb (XX), en un disolvente adecuado tal
como N,N—dimeﬁlformamidavo dimetilsulféxido, a temperatura elevada durante

hasta 18 horas (etapa de procesa (xix)). Las condiciones tipicas comprenden

1,0 equivalente del compuesto (XX), 3,0 equivalentes de carbonato de cesio y

3,0 equivalentes del compuesto (XXI), en N,N-dimetilformamida, a temperatura
elevada durante hasta 18 horas. | '

En una realizacién mas, los compuestos de férmula (If) pueden.
prepararsé a partir de compuestos de férmula (le} por hidrélisis del compuesto’
(le) con un exceso de hidroxido potasico en 3-metil-3-pentanol, a temperatura
elevada durante hasta 24 horas (etapa de proceso (xx)). Las condiciones
tipicas comprenden 1,0 équivé!ente del »compUesto (le) y 20 equivalentes de

hidréxido potasico en 3-metil-3-pentanol a temperatura elevada durante hasta

24 horas.

Como alternativa, los compuestos de formula (1) en la que A es

* NQ"
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y R? y R® son metilo pueden prepararse como se describe en el esquema 9.

o3,

.
Esquema 9

donde LG representa un grupo saliente adecuado tal como mesilato o
tosilato y preferiblemente es mesilato.

Los compuestos de férmula general (V) pueden prepararse como se
describe en el documento WO97/24325. Los compuestos de_ férmula (XXII) |

pueden prepararse a partir de compuestos de férmula general (V) mediante la
etapa de proceso (xxiv): el acido carboxilico (V) puede tratarse con un agente
de cloracién adecuado tal como cloruro de tionilo o cloruro de oxalilo, en un
disolvente A adecuado tal cbmo . N,N-dimetiformamida, acetonitrilo o
diclorometano, en condiciones ambientales durante .hast'a 8 horas. Las

condiciones tipicas. comprenden 1,0 equivalente ‘del compuesto (V) y 2
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" equivalentes de cloruro de oxalilo en N,N-dimetiformamida, a temperatura

~ambiente durante 2 horas.

Lés Acompuestos de formula (XX bueden prepararse como se describe
en J. Org. Chem. 1991, 56, 6729-30.

. Los compuestos de formula general (XXIV) pueden prepararse a partir
de compuestos de formula ‘general (XXII) y (XXIll) mediante la etapa de
proceso (xxv):. el compuesto (XXIl) éxperimenta sustitucién nucledfila con el
compuesto (XXII1), en presencia de una base de amina terciaria tal como N-
metiimorfolina, trietilamina o N,N-diisoprbpiletilamina, en un disolvente
adecuado tal como N,N-dimetiiformamida, tetrahidrofurano o diclorometano, a

baja temperatura durante 1-8 horas. Las condiciones tipicas comprenden 1

equivalente del compuesto (XXIl), 1 equivalente’ del compuesto (XXIlf) y 3
equivalentes de trietilamina en diclorometano, a baja temperatura durante’ 1
hora. .

Lbs compuestos de férmula general (XXV) pueden prepararse a partir de
compuestos de formula general (XXIV) y (XXI) mediante la etapa de proceso
(xxvi) usando las condiciones descritas para la etapé (xix) en el esquema 8.

_ Los compuestos de fémula (le) puedeh prepararse a partir de
compuestos de férmula (XXV) usando las condiciones descritas Apara la etapa
(iv) del esquema 1. |

Los compuestos de férmula (If) bueden prepararse a partir de
compuestos de férmula (le) usando las condiciones descritas para la etapa (xx)
del esquema 8. |

Como alternativa, los corﬁpuestos de formula (l) pueden prepararse

como se describe en el esquema 1, usando un intermedio de férmula (Vib)
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(Vi)

que esta disponible en el mercado o se conoce en la bibliografia.

Las condiciones tipicas para la etapa (iii) comprenden 1,0 equivaiente
del compuesto (V), 1,2 equivalentes del compuesto (VIb), 1,0-1,2 equivalentes
de clorhidrato de  1-(3-dimetilaminopropil)-3-etilcarbodiimida, 1,0-1,2

equivalentes de 1-hidroxibenzotriazol hidrato y 2,5 equivalentes de N,N-

"diisopropiletilamina en di‘clorometa'no, a temperatura ambiente durante 18

horas.
Como alternativa, un compuesto de férmula (le) en la que p es 1 puede

prepararse como se describe en el esquema 10:"

o i O

Oy, T :
3

hE e 9%

Esquema 10
donde p es 1 y Hal representa halo y tipicamente es cloro o bromo,
preferiblemente cloro. El compuesto de formula (XXVI) puede prepararse como
se describe eﬁ el esquema 5.

Los compuestos de férmula general (le) pueden prepararse a partir de

cbmpuestqs de férmula general (XI1X) y (XXVI) por tratamiento del compuesto

| (XIX) con una base fuerte adecuada tal como hidruro sadico o terc-butéxido

potasico seguido de inactivacion con el compuesto (XXMI), en un disolvente

adecuado tal como tetrahidrofurano, a una ierﬁperatura enfre 0°C ¥y
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temperatura ambiente, durante 1-8 horas. Las condiciones tipicas comprenden

- 1,0 equivalente del compuesto (XIX), 1,2 equivalenteé de hidruro sédico y 1,5

equivalentes del compdestb (XXV1), en tetrahidrofurano, -a temperaturas entre
0-25°C durante hasta 1-2 horas.
Como aiternativa, los compuestos de férmula (If) pueden prepararse

como se describe en el esquema 11.

Esquema 11

donde Hal representa halo y tipicamente es cloro o-bromo, preferiblemente

" cloro.

Los compuestos de formula (XXVI) se preparan a partir de compuestos‘
de formula (If), en la que A’ representa fenilo y p = 1, por retirada del grupo

bencilo usando condiciones de hidrogenacidon convencionales como se

. describe en “Protecting Groups in Organic Synthesis” por T. W. Greene y P.

Wutz,

Los compuestos' de férmula (If) se preparan a partir de compuestos de
formula (XXVIl) y compuestos de formula (XXV|), usando las condiciones
descritas en la etapa (xxix).

Como alternativa, los compuestos de férmuia (If) pueden prepararse

como se describe en el.esquema 12.
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Esqu'ema 12
donde LG representa un grupo saliente adecuado tal como mesilato o tqsilato y
preferiblemente es mesilaio. |

Lbs compuestos de -formula (XXVIll}) pueden prepararse a partir de
compuestos de formula (XXVIl) mediante la etapa de proceso (xviii), como se
ha descrito en el esquema 8. _ o

Los compuestos de formula (If) pueden brepararse a partir de-
compuestos de formula (XXVIIl) y compuestos de formula (XXI) mediante la
etapa de proceso (xix), como se ha descrito en el esquema 8.

Cuando A' contiene un fenol adecuadamente protegido, los compuestos

de férmula (1) se desprotegen para proporcionar el fenol correspondiente. Los

grupos protectores adecuados (PG”") incluyen metilo, bencilo, alilo y terc-
butildimeﬁlsililo (TBDMS). La desproteccion puéde realizarse usando la
metodologié convencional como se describe en “Protecting Groups in Organic
Synthesis” por T. W. Greene y P. Wutz.

Cuando PG” es metilo, las condiciones tipicas de este procedimiento

comprenden 1,0 equivalente del compuesto protegido de férmula (I) y 1-4
equivalentes de tribromuro de borc 1 M en diclorometano, en un disolvente
adecuado tal como diclorometano, a temperatura ambiente durante 1-18 horas.

Cuando PG" es alilo, las condiciones tipicas de este procedimiento

comprenden 1,0 ecjuivafente del compuesto protegido de formuta (1) y 20

S
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equivalenfes de hidroxido potasico en 3-metil-3—pentano'l a la temperatura de
reflujo durante 1-24 h, seguido de aislamiento del residuo y tratamiento con

acido clorhidrico (4 M en dioxano), en agua, a 60°C durante 20 min. Las

condiciones alternativas de este procedimiento comprenden 1,0' equivaiente del

compuesto protegido de férrﬁulé-(l), 6 equivalentes de borohidruro sédico y 0,1

" equivalentes de tetraquis(trifenilfosfina)paladio (0) en tetrahidrofurano a

temperatura elevada durante 30 minutos.

Cuando PG” es TBDMS, las condiciones tipicas de este procedimiento

comprenden 1,0 equivalente del compuesto protegido de férmula (1) y 10
equivalentes dé fluoruro amaénico en metanol y agua a 50°C durante 18-24 h.

Las sales farmacéuticamente aceptables de los compuestos de formula
(1) incluyen sales de adicion de acidos y basicas.de los mismos.

Se forman sales de adicion de acidos adecuadas a partir de acidos que

forman sales no toxicas. Los ejemplos incluyen las sales acetato, adipato,

aspartato, benzoato, besilato, bicarbonatolcarbonéto, bisuifato/sulfato, borato,
camsilato, citrato, ciclamato, edisilato, esilato, formiato, fumarato, giuceptato,
gluconato, glucuronafo,_ hexafluorofosfato, hibenzato, clorhidrato/cloruro,
bromhidrato/bromuro, yodhidrato/yoduro, isetionato, lactato, malato, maleato,
malonato, mesilato, metiisuifato, naftilato, 2-napsilato, nicotinato, nitrato,
crotato, oxalato, palmitato, pamoato,
fosfato/hidrogenofosfato/dihidrogenofosfato, piroglutamato, sacarato, estearato,
succinato, tannato, tartrato, tosilato, trifluoroacetato y xinofoato.

Las sales basicas adecuadas se forman a partir de bases que forman

sales no tdxicas. Los ejemplos incluyen las sales de aluminio, arginina,...
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benzatina, calcio, colina, dietilamina, diolamina, glicina, lisina, magnesio,
meglumina, ciamina, potasio, sodio, frometamina y cinc.
También pueden formarse hemisales de acidos y bases, por ejemplo,

sales hemisulfato y hemicalcio.

Para un analisis sobre sales adecuadas, véase Handbook of

Pharmaceﬁticél Salts: Properties, Selection, and Use de Stahl y Wermuth
(Wiley-VCH, 2002). |

Pueden prepararse sales farmacéuticamente aceptables de compuestos
de férmula {l) mediante uno o mas de tres procedimientos:

(1) haciendo reacci_onar el compuesto de férmula (f) con el acido o
base deseado; |

(if) ~ retirando. un grupo protector 1abil a acidos o.a bases de un
p'recursor adecuado del compuesto de férmula‘(l) o mediante la évpertufa de

anillo de un precursor ciclico adecuado, por ejemplo, una lactona o lactama,

‘usando el acido o base deseado; o

(i)  convirtiendo una sal del compuesto de férmula (l) en otra por
reaccion con un acido o base apropiado o por medio dé una colﬁmna de
intercambio iénico adecuada.

Las tres reacciones se realizan tipicamente en‘so‘Iucién. La sal resultante
puede precipitar y recogerse por filtracion o puede recuperarse por evaporacion
del disolvente. El grado de idnizacién en la sal resultante puede variar de
completamente ionizado a casi no ionizado.

Los compuestos de la invencion pueden existir en una diversidad de
estados sélidoé que varian de completamente amorfo a completamente

cristalino. El término “"amorfo” se refiere a un estado en el que el material
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carece de orden de rango largo en el nivel molecular y, dependiendo de la
temperatura, puede- mostrar las propiedades fisicas de un sdlido o de un

liquido. Tipicamente, tales materiales no dan patrones de difraccion de rayos X

distintivos, y aunque muestran las propiedades de un solido, se describen mas

formalmente como un liquido. Después del calentamiento, se produce un
cambio de propiedades sélidas a liquidas que se caracteriza por un cambio de

estado, tipicamente de segundo orden (“fransicidn vitrea”). El término

“cristalino” se refiere a una fase sélida en la que el material tiene una estructura

interna ordenada de forma regular en el nivel molecular y da un patron de
difraccion por rayos X distintivo con picos definidos. Tales materialles, cuando
se calientan lo suficiente, también mostraran las propiedades de un liquido,
pero el cambio de solido a liquido se caracteriza. por. un cambio de fase,
tipicamente de primer orden (‘punto de fusion®). |

Los compuestos de la invencion también pueden existir en formas no
solvatadas y solvatadas. El término “solvato” se usa en este documento para
describir un complejo mo[edular que comprende el compuésto de la invencion y

una o mas moléculas de disolvente farmacéuticamente aceptables, por

. ejemplo, etanol. El término “hidrato” se emplea cuando dicho disolvente es

agua.
Un sistema de clasificacion aceptado actuaimente para los hidratos
organicos es uno que define hidratos de sitio aislado, de canal, o coordinados

con i6n metalico - véase Polvymorphism in Pharmaceutical Solids de K. R.

Morris (Ed. H. G. Brittain, Marcet Dekker, 1995). Los hidratos de sitio aislado
son aquellos en los que las molécu!aé de agua se aislan del contacto directo

entre si mediante la intervencién de moléculas organicas. En los hidratos de

%
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canal, las moléculas de agua se encuéntraﬁ en canales de red donde estan
cerca. de ofras moléculas de agua. En los hidratos coordinados con iones
metélicd;*,, las moléculas de agua se unen ai ién metalico. |

| Cuando el disolvente ¢ el agua estd unido fuertemente, el Eompiejo-
tendrd una estequiometria bien definida independiente de la humedad. Sin

embargo, cuando el disolvente o el agua estd unido débilmente, como en

-solvates de canal y en compuestos higroscopicos, el contenido de

agua/disolvente dependera de la humedad y de las condiciones de secadd. En

-tales casos, la no estequiometria sera la norma.

Dentro de! alcance. de la invencién también se inc.luyen complejos multi-
compenentes (distintbs de saies y solvatos) en los que el farmaco y al menos
otro componenté estan presentes en cantidades éstequibmétricas. 0 no
estequiométricas. Los complejos de este tipo incluyen clatratos (éorhplejos de
inclusion farmaco-huésped) vy co-cristales: Estos ltimos se definen tipicamente
como complejos crista»lino's de consﬁtuyentes moleculares neutros que se unen
a través de interacciones no covaientes, pero también podrian ser un complejo
de una molécula neutra con una sal. Los co-cristales pueden prepararse pbr
cristalizacion en estado furid"qdo, pbr recristalizacion en disblventes o moliendo
fisicamente los cqmponentes conjuhtamente - véase Chem Commun, 17, 1889-
1.896, de O. Almarsson y M. J. Zaworotko (2004). Para un analisis general de
complejos multi-combonéntes, véase J Pharm Sci, 64 (8), 1269-1288, de
Haleblian (agosto de 1975). |

Los compuestos de la invencion también pueden existir en un estado
mesomorfico (mesofase o cristal liquido) cuando se someten a condiciones

adecuadas. E] esiado mesomérfico es intermedio entre el estado cristalino

AN\
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verdaderd y -el estado liquido verdadero (fundido © en solucion). El
mesomorfismo alcanzado como resultado de un cambio en fa temperatura se
describé‘ como “termotrc':piéo" y el que ré-suita de la adicion de un segundo
componeﬁte, tal como agua u otro disolvente, se describe como “Iiétrépico".
Los compuestos qué tienen el potencial de formar mesofases liotropicas se
describen como “anfifilos” y constan de moléculas que ;i:oseen un grupo de:
cabeza polar iénico (tal como -COO'Na*, -COOK" 0 -SCyNa’ o no iGnico (tal

como -N‘N*(CHQ);). Para mas informacion, véase Crystals and the Polarizing

Microscope de N. H. Hartshorne y A. Stuart, 4a.Edici<'Jn (Edward Arnold, 1970).
En lo sucesivo, todas las referencias a compuestos de férmula (I)

incluyen referencias a sales, solvatos, complejos multi-componente y cristales

- liguidos de los mismos y a salvatos, .complejos multi-componente y cristales

liquidos de sales de los mismos.

‘Los compuestos de la invencién incluyen los compuestos de férmula (1)
como los que se han definido anteriormente en este’ documento, incluyendo
todos.:!os polimon‘o's y habitos cristalinos de los mismos, profarmacos e
isémeros de los mismos (incluyendo isémeros Opticos, geometricos vy

tautoméricos) definidos mds adelante en este documento y compuesfos de

férmula (1) marcados isotdpicamente.

Como se indica, los denominadaos “profammacos” de los compuestos de
formula ) también estan dentro del alcance de la invencién. De esta manera,
ciertos d.erivados de los compuestos de férmula (f) que pueden tener poca o
ninguna actividad farmaco_régica por st mismos, cuandb se administran en ©
sobre el cuerpe, pueden convertirse en los rcompuestos de férmula (n que

tienen la actividad deseada, por ejemplo, por escision hidrolitica. Tales
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derivados se denominan “profarmacos’. Puede -encontrarse mas informacién

sobre el uso de profén'nacos'en Pro-drugs as Novel Delivery Systems, Vol. 14,

ACS Symposium Series (T.' Higuchi y W. Stella) y en Bioreversible Carriers in

© Brug Desiq'n, Pergamon - Press, 1987 (Ed. E. 'B. Roche, " American

Pharmaceutical Association). .
{ os profarmacos de acuerdo con la invencién pueden producirse, por

gjemplo, reemplazando funcionalidades apropiadas presentes en los.

. compuestos de formula (I} con ciertos restos conocidos para los especialistas

‘en la técnica como “pro-restos” como se describen, por ejemplo, en Design of |

Prodrugs de H. Bundgaard (Elsevier, 1985).

Algunos ejemplos de profarmacos de acuerdo con la invencidn incluyen-

Ay .--cuandq:el compuesto de férmuia. (). contiene una fLinciona_Iidad
acido carboxilico (-COQH), un éster del mismo, por ejemplo, un compuesto en
el que el -hidrégeno de la funcionalidad cido carboxilico de los compuestos de’
farmula (1) se reemplaza por alquilo (C4-Cg):

(i) cuando el compuesto dé'fc')rmula {I) contiene una funcionalidad
alcohol (-OH), un éter dei mismo, por ejemplo, un compuesto en el que el
hidrogeno de la -funcionalidad aicohol del compuesto de fdrmula (0 .se :
reemp[aéa por alcanoil (C1-Cs)oximetila; y _

(i) cuando el compuesto de férmula (I) .contiene una funcionalidad

amino primario o secundario (-NHz o -NHR donde R=H), una amida del mismo,

por ejemplo, un compuestc en el que, seglin pueda ser el caso,, uno' o ambos
hidrégenos de la funcionalidad amino del compuesto de farmula (l) se
reemplaza(n) por alcancilo (C:-Cqo). -

En las referencias mencionadas anteriormente pueden encontrarse otras

1 2\
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" anteriores y los ejemplos de otros tipos de profarmacos.

Ademas, ciertos compuestas de férmula (I} pueden actuar por si mismos

como profarmacos de otros compuestos de férmula (1).

‘Dentro del aicance de la invencion también se incluyen metabolitos de

compuestos: de formula (1), es decir, compuestos formados in vivo tras la

~ administracién del farmaco. Algunos ejempios de metabolitos de acuerdo con'la

invencion incluyen
| {)  cuando el ccm.pue*'sto de férmuia (1) contiene un grupo metilo, un
derivado hldl‘OleEtﬂO del mlsmo (-CH3 -> -CH;OH);
(i}  cuando el compuesto de fon-nula (1) contiene un grupo alcoxi, un
derivédo,hidroxi del mismo (-OR -> -QH); _.
(1) cuando el compuesto de férmula (I} contiene un grupo amino
termano un derivado amino secundario del mismo (- NR'R? -> -NHR' 0 -NHR?);

(iv) cuando el compuesto de formula (I} contiene un grupo amino

: secundario, un derivado primario del mismo (-NHR' -> -NHz):

(v)  cuando el compuesto de férmula (I) contiene un resto fenilo, un
derivado fenol def mismo (Ph > -PhOH) y

vi)  cuando el comhuesto de férmula (1) contiene un grupe amida, un
derivado acido carboxilico del mismo (-CONH; -> COOH). l

Los compuestbs de férmula () que cqntiénen unc o mas atomos de
carbono asimétricos pueden existir en forma de dos o mas esterecisémeros.
Cuando un compuesto de formula (I) contiene un grupe algueniic o alquenileno,
son posibles isémeras gecmeétricos . crs/trans (o ZIE) Cuando ios isémeros

estructurales pueden mterconvertlrse mediante una barrera de baja energia,

g
o

ejemplos de grupos de reemplazamiento de acuerdo con los ejemplos
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puede producirse isomeria tautomeérica (“tautomeria’™. Esto puede tomar la

 forma de tautomerfa de- protén en compuestos de formula (1) que contienen, por

gjemplo, un grupo imino, ceto u oxima, o la denominada tautomeria de valencia

en compuestos que contienen un fes-to arorﬁéticn.lDa esto se entiendé que un
Gnico compuesto puede mostrar mas de un tipo de isomeria.

Dentro del alcance de la presente invencion se ihbluyen todos los
eslerecisomeros, isémeros geometricos y formas tautoméricas de los
compuestos‘de formula (1), incluyendo compuestos que muestran mas de un
tipo de isdmeria, y mezclas de uno o mas de los mismos. También se incluyen
sales de adicion de acidos o basicas en las que el contraién es 6pti_camenfé
activo, bor ejemplo, d-lactato ﬁ tisina o racémico, por ejémp!o d-tartrato o di-
arginina. - |

Los isémeros cisfrans - pueden separarse mediante técnicas

.convencionales bien conocidas para los especialistas en la técnica, por

gjemplo, cromatograﬁa y cristalizacion fraccionada.

- Las técnicas ccnvencionaleé para la ‘preparacionfaislamiento  de
enantiomeros individuales ,incluyen la sintesis quiral a partlir de un precursor
édecuado opticamente pufo ola resoiuc_ién del racer-riatn. (o el racemato de una
sal o derivado) usando, por ejemplo, cromatograﬁa liquida de alta présién quiral
(HPLC). - | '

Caomo altérnativa, el racemato (o0 un precursor racémico) se puede hacer
reaccionar.con un compuesto adecuado 6pticamente activo, por ejemplo, un
alcohol, o, en el cafso de que el compuesto de formula (1) contenga un resto
acido o bésicd,u una t;ase o acido tal con;lo 1-feniletilamina o acido tartéﬁco. La

mezcla diastereomérica resultante puede separarse por cromatografia yfo
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cristalizacion fraccionada y uno o los dos diast'eréoisc’:meros pueden convertirse
en el{los) correspondiente(s) enantiémero(s) puro(s) pdr medios bien conocidos
para un"especialista.‘ | |

Los compuestos quirales de la invencion (y prebursores quira!és de los
mismos) pueden obtenerse en forma enantioméricamente enriquecida usando
cromatografia, tipicémenté HPLC, en una resina asimétrica con una fase mavil
constituida por un hidrecarburo, tipicamente heptano o hexano, que contieng -

del 0 al 50% en volumen de isopropanal, tipicamente del 2% al 20%, y del 0 al

5% en volumen de una alquilamina, tipicamente el 0,1% de dietitamina. ‘La
concentracién del eluato p'r_oporciona la. mezcla enriquecida. |

Cuando cristalliza cualquier racemato, son posibles cristales de dos tipos
diferentes. El primer tipo es el compuesto racémico (racemato verdadero) -
indicado anteriormente donde se produce una forma homogenea de cristal que
contiene ambos enantiémeros en cantidades equimolares. Ei segundo tipo es

la mezcla racémica o conglomerado donde se producen dos formas de cristal -

_en cantidades equimolares, comprendienda cada una un Gnico enantidmero.,

Aungque ambas formas cristalinas presentes en una mezcla racémica
tienen propiedades fisicas idénticas, pueden tener diferentes propiedades
fisicas en comparacién con el racemato verdadero. Las mezclas racémicas

pueden separarse mediante técnicas convencionales conocidas para los

especialistas en la técnica - véase, por ejemplo, Sterebchemistrv of Organic
Compounds de E. L. Eliel y 8. H. Wilen (Wiley, 1994).

La prééen‘te invencién incluye todos los compuestos de férmula (I).
isotdpicamente marcados farmacéuticamente aceptables donde uno o mas

atomos se reemplazan por atomos que tienen el mismo nimero atomico pero
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una masa atdbmica o niimero masico diferente de la masa atdmica o nimero

mésico que predomina en la naturaleza.

Los ejemplos de isétopos adecuados para su inclusién en los

compuestos de la invencion incluyen isétopos de hidrégeno, tal como 2H y °H,

carbono, tal como ''C, 13C y "C, cléro tal como *Cl, flior, tal como "°F, yodo,

tal como '} y "¥|, nitrogeno, tal coma PN y '°N, oxigeno, tal como %0, 0Oy
180, fosforo, tal como P y azufre, tal como *S.

Ciertos compuestos de formula (1) isotdpicamente marcados, por

~ejemplo, los que incorporan un isétopo radiactivo, son dtiles en estudios de

distribucion de farmaco y/o sustrato en tejidos. Los isdtopos radiactivos tritio, es
decir, *H, V- carbono. 14, es decir, *C, son particularmente Utiles para este
propésito en vista de su facilidad de’ incorporacion y de los faciles medios de

deteccion.

La susfitucidn con isétopos mas pesados tales como deuterio, es decir

’H, puede pfoporcionar_ ciertas ventajas terapéuticas gue resultan de una
mayor estabilidad metabélica, por ejemplo, aumento de la semivida in vivo o
reduccion de los requerimientos de dosificacién, y por lo tanto se pueden
preferir.en algunas circunstancias. _

La sustitucian con isGtopos que emiten positrones, tales coma "'C, "°F,
QG y "N puede ser dtil en estudios de Topografia de Emision de Positrones
{PET) para examinar ia ocupacion de receptores del sustrato.

Los compuestos de formula (1) | isotépicaménte marcados pueden
prepararse generalmente paor técnigas convehcionafeé conocidas “para ‘los
especialistas en la técnica o mediante procedimientos analogos. a los descritos

en los Ejemplos I'y Pr'eparaciones' adjuntos usando un reactivo apropiado
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isotopicamente marcado en lugar del reactive no marcado empleado
previamente.
Los soivatos farmacguticamente aceptables de acuerdo con la invencién

incluyen aguelios en los que el disolvente de cristalizacién puede. estar

sustituido isotépicamenté, pdr ejemnplo, D,0, ds-acetana, ds-DMSO.

Dentro del alcance de la invencidbn también estan compuestos

intermedios de los compuestos de formula |l definidos antericrmente en este

documento, todas las sales, solvatos y complejos de los mismos 'y todos los:

solvatos y complejos de sales de los mismos definidos anteriormente en este

documento para compuestos de formula |. La invencion incluye todos los

polimorfos de Iaé especies mencionadas anteriormente y habitos cristalinos de
los mismaos. - o ‘ S

Cuando se preparan [os comhuestos de formula (1) de acuerdo con la
invencién, el especialista en 1a técnica puede sefeccionar de forma rutinaria la
forma del compuesto -de férmuia Il que proporcione la mejor combinacion de
caracteristicas para este proposito. Tales caracteristicas incluyén_ el punto de
fusion, la solubilidad, la procesabilidad y el rendimientb de la forma intermedia y
la facilidad resultante con que el produc}o puede purificarse en aislamiento.

Los compuestos de formula () deben evaluarse con respecto a sus
propiedades biofarmaceuticas, tales éomo solubilidad y estabilidad en solucidn
(a través del pH), permeabilidad,; etc, para seleccionar la fdrrna de dosificacién -
y via de administracién mas apropiadas para el tratamiento de Ia indicacion
propuesta. _ :

Los compuestos de la invencidén deseados para usc farmacéutico

pueden administrarse en forma de productos cristalinos o amorfos. Pueden
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obtenerse, por ejemplo, en forma de lechos cortos solidos, polvos o peliculas
mediante procedlmlentos tales como prec:p[tamon crlstahzacmn secado por
liofi I|zac10n secado por pulvenzacuon 0 secado por evaporacidn. Para este

propésito puede usarse secado por frecuencia de microcndas 0

radiofrecuencia.

Pueden administrarse solos o en combinacién con uno o mas de otros

compuestos de la invencion o en combinacion con unc o mas de otros

o

farmacos (0 en forma de cualquier combinacion de los m:smos) En general, se

administraran en forma de una fcrmulacncn junto con UNo ¢ MAs excipientes
fannacéuticamente aceptables. El término “excipiente” se usa en este
documento para describir cualquier ingrediente distinto del (de los)
compuesto(s) de ia 'invenci;én. La eleccién del éxcipiente' dependera en gran

medida de factores tales como el mode particular de administracion, el efecto

- del excipiente sobre la sciubilidad y la estabilidad y la naturaleza de la forma de

dosificacién.

Las composiciones farmacéuticas adecuadas para [a liberacion de

_compuestos de la presente invencién y procedimientos para su preparacion

seran facimente evidentes para los especialistas en la técnica. Tales
composiciones y procedimientos para su preparacion pueden encontrarse, por

gjemplo, en Remington’s Phamaceutical Sciences, 192 Edicidon '(Mack

Publishing Company, 1995). |

LLos compuestos de [a invencion pueden adm:ntstrarse por via orai. La

admlmstracmn oral puede implicar tragar de forma que el compuesto entre en

- el tracto gastromtestlnal, y/o administracion bucal, lingual o sublingual mediante



10

5

20

25

.55‘- /_;LQE}

la cual el compuesto entra directamente en el torrente circulatorio desde |a

boca.
Las formuiaciones adecuadas para administracién oral incluyen-sistemas

sdlidos, semi-sodlidos y liquidos tales como ccmprirﬁidos; capsulas blandas o

duras que contienen muiti- o nanc-particulados, liquidos, o polvos; .grageas

(incluyendo las cargadas de liquido); gomas de mascar; geles; formas de
dosiﬁca‘cién de rapida dispersion; peliculas; dvulos; puiverizador'es; y parches
bucales.fmucoadhesivos_. | | 7

Las formulacicnes liquidas incluyen suspensiones, soluciones, jarabes y
elixires, Ta|es.formﬁiaciones pueden. emplearse como cargas en cépéuias
duras. o blandas (hechas, por ejemplo, de gelatna o de

hldrcmpropllmetllc:eluIosa) y comprenden tlpicamente un vehiculo, por elemplo '

agua etanol, polietilenglicol, propilenglicol, metilcelulosa o un aceite adecuado,

y unc 0 mas agentes emulsionantes y/o agentes de suspension. Las'l
f:ormuiaciones liquidas también pueden prepararse mediante fé reconstitucién
de un sélido, por ejempio, a partir de un sello.

Los compuestos de la invencion también pueden usarse en formas de

dosificacion de-disolucion rapida y disgregacién rapida tales como las descritas .

~en Expert Opinion in Therapeutic Patents, 11 (6), 981-986, de Liang y Chen

(2001) |

Para formas de dosificacidon en comprimidos, dependlendo de la dosis, el
farmaco puede comprender deil 1% en peso al 80% en peso de la forma de
dosiﬁca&ién més'tipicamente dei 5% en peso al 60% en peso de la forma _

dosificacién. Ademas del farmaco, los comprimidos contlenen generalmente un

'dlsgregante Los ejemplos de d:sgregantes mc!uyen almidén gllcolato sédico,
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- carboximetilcelulosa sodica, carboximetilcelulosa calcica, croscarmelosa:

sodica, crospovidona, polivinilpirrolidona, metilcelulosa, ceiulosa microcristalina,
hidroxip;opilcelulosa susﬁtuida con alquilo inferior, almidén, almidén
pregelatinizado y alginato sodico. Generalmente, el dvisgregante combrendera’
del 1% en peso al 25% en peso, preferiblemente del 5% en peso al 20% en
peéo de la forma de dosiﬁcacién.

Los aglutinantes se usan generalmente para impartir calidades de
cohesiéon a. una formulacién en comprimido. Los aglutinantes adecuados
incl_uyen celulosa microcristalina, gelatina, azucares, poliétilenglicol, gomas
naturales vy sintéticas, polivinilpirrolidona, almidén pregelatinizado,
hidroxipropilcelulosa e hidroxipropilmetilcelulosa. Los comprimidos también
pueden contener diluyentes; tales como lactosa (monohidrato,. monohidrato. .
secada por pulverizacion, anhidra y similares), manitol, xilitol,' dextrosa,
sacarosa, sorbitol, celulosa microcristalina, aimidon y fosfato calcico dibasico
dihidrato. '

Los comp_rimidos también pueden comprender-opcionalmente agentes

tensioactivos, tales como lauril suffato sédico y polisorbato 80, y deslizantes

tales como diéxido de silicio y talco. Cuando estan presentes, los agentes

- tensioactivos pueden comprender del 0,2% en peso al 5% en peso del

comprimido, y los deslizantes pueden comprender del 0,2% en peso al 1% en
peso del comprimido. |

Los  comprimidos también contienen generalmente lubricantes tales
como estearato de magnesio, estearato de célcio, estearato de cinc, estearil

fumarato sédico y mezclas de estearato de magnesio con lauril sulfato sédico.
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Los lubricantes generalmente comprenden del 0,25% en peso al 10% en peso,
preferibleme‘nte del 0,5% en peso al 3'% en peso del cdmprimido.

Otros posibles ingredientes incluyen anti-oxidantes, cclorantes, agentes
aromatizantes, conservantes y agentes que enmascaran el sabor. o

: Los comprimidos ilustrativos contienen hasta aproximadamente un 80%
de farmaco, de apro'ximadamente el 10% en peso a aproximadamente el 90%
en peso de aglutinante, de aproximadamente el 0% en peso a
éproximadamente el 85% en peso de diluyente, de aproximadamente el 2% en
péso a aproximadamente el 10% en peso de disgregante y de
aproximadamente el 0,25% en peso a aproximadamente el 10% en peso de
lubricante. ‘

Las. rhezclas de comprimidos.. pueden comprimirse directamente -o.
mediante un rodillo para formar comprimidos. De forma alterantiva, las mezclas
de comprimidos o porciones de mezclas pueden granularse en'hﬂmedo,'en
seco o en estado fUndido, congelarse en estado fundido, o extruirse antes de la
formacion de comprimidos. La formulacion final puede comprenderluna o mas
capas y puede estar recubieta o no recubierta; puede estar incluso
encapsulada.

La formulacién de comprimidos se analiza en Phamaceutical Dosaqge

Forms: Tablets, Voi. 1, de H. L_ieberman y L. Lachman (Marcel Dekker, Nueva
York, 1980).

Las peiiculas orales consumibles para uso humano o veterinario son
tipicamente formas de dosificacion de pelicula fina flexibles solubles en agua o
hinchables en agua que pueden disalverse rapidamente o ser mljcoadhesivas y .

camprenden tipicamente un compuesto de férmula I, un polimero que forma
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peliculas, un aglutinante, un disolvente, un humectante, un plastificante, un

estabilizante o emulsionante, un agente que medifica ia viscosidad y un

' disolvente. Algunos componentes de la formulacion pueden realizar mas de

una funcion. A

Ei compuesto de férmula (1) puede ser soluble o insoluble en agua. Un
compuesto soluble en agua comprende tipicamente del 1% en peso al 80% en
peso, mas tipicamente del 20% en peso al 50% en peso de los solutes. Los
compuestos menos solubles puedén comprender una mayor proporcion de la
composicion, tipicamente hasta él 88% en 'peso de los solutos. Como
alternativa, el compueSto de férmula (i) puede estar en forma de perlas de
multiparticulados. _

El po_limero-qué fctma;pelic’:uias puede seleccionarse eritre polisacaridos
naturales, proteinas o hidr_c-coloides sintéticos y tipicamente esta presente en el |
intervalo del 0,01% al 99% en peso, mas tipicamente en el intervalo del 30 al
80% en. péso,

Otros ingredientes posibles incluyen anti-oxidantes, colorantes,

aromatizantes y potenciadores del aroma, conservantes, agentes que

20

estimulan [a salivacion, agentes refrescantes, co-disoiventes (incluyendo
aceites), emolfentes, agentes de carga, agentes anti-espumantes, tensioactivos
y agentes que enmascaran el sabor.

Las peliculas de acuerdo con la invencion se preparan tipicamente por |
secado evaporatiylfo .de peliculas acuosas finas que recubren uh soporte 0.papel
desprendible. Esto puede realizarse en una estufa o tunel de secado,

tipicamente un recubridor-secador combinado, o por liofilizacién o al vacio.

S
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Las formulaciones solidas para administracion dr_al pueden formuiarse
para ser de liberacién inmediata y/o modificada. Las formulaciones de
Iilberac:ié\n madificada. incluyen' liberacion retrasada, sostenida, -por pulsos,
-::_ontrolada, di-rigidayprogramada. | _ | | .

En la Patente de Estados Unidos N° 6.106.864 se describen
formulaciones de liberacion modificada adecuadas para los propositos de la
invencién. Losl detalles de otras tecnologias de liberacion adecuédas tales
como dispersiones de alta energia y particulas osméticas y recubiertas se

encontraran en Phamaceutical Technology On-line, 25(2), 1-14, de Verma y

col (2001). El uso de la goma de mascar para conseguir la liberacion controlada
se describe en el documento WO 00/35288.
Los compuestos de Jda. invencion .también  pueden administrarse

directamente en el torrente circulatorio, en el musculo o en un ¢rgano intemno.

‘Los medios adecuados para administracion parenteral incluyen intravenoso,

intraarterial, intraperitoneal, intratecal, intraventricular, intrauretral, intraesternal, .
intracraneal,r intramuscular, in‘trasinovial y .s_ubcuténeo. Los dispositives
adecuados para administracion parenteral incluyen inyectores con aguja
(incluyende.microaguija), inyectores sin aguja y técnicas de infuéién.

| Las formulaciones parenterales son tipicamente soluciones acuosas que
pueden contener excipientes tales como sales, carbohidratos y agentes
tamponantes {preferiblemente a un pH de 3 a 9), pero, para algunas
aplicaciohé_s, .pueden formularse de forma méas adecuada como una solucién .
estéril no acuosa o cbmo una forma seca a usar junto con un vehiculo

adecuado tal como agua estéril sin pirégenos.
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La preparacion de formulaciones parenterales en condiciones estériles,

por ejemplo, por liofilizacién, puede realizarse faciimente usando técnicas

- farmacéuticas convencionales bien conccidas para los especialistas en [a

La solubilidad de los compuestos de férmula (0 usados en la preparacién

de soluciones parenterales puede aumentarse mediante el uso de técnicas de

formulacion apropiadas, tales como la incorporacion de agentes que mejoran la

solubilidad.

Las formulaciones para administracion parenteral pueden formularse
para ser de liberacién inmediata y/o modificada. Las formulaciones de
liberacién modificada incluyen liberacion retrasada, sosteh'ida, por puisos,
controlada, -dirigida y programada. De eéta forma, los compuestos de Ia
invencion pueden formularse como una suspensién o como un sdlido, semi-

solido o liquido tixotropico para la administracidn en forma de un depdsito

implantade que proporciona liberacion modificada del éompuesto activo. Los

ejemplos de tales formulaciones. incluyen stents. recubjertos con farmaco y

semisdlidos y suspensiones que comprenden microesferas de acido poli{d-
!écfico—coglicéiico) (PGLA} cargadas de farmaco.

Los compuestos de la invencién también pueden administrarse por via -
tépica, (intra)démica, o transdérmica a la piel o a la mucosa. Las
formulaciones tipicas para este propdsito incluyen geles, hidrogeles, lociones,
soluciones, cremas, pomaﬂas, polvos fincs, apodsitos, espumas, peliculas,
parches cutaneos, obleas, implantes, esponjas‘,. fibras, vendas vy
microemulsiones. También pueden usarse liposomas. Los vehiculos tipicos

incluyen alcohol, agua, aceite mineral, vaselina liquida, vaselina blanca,

| _f‘}/°71>
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n [
glicerina, polietilenglicol y propilenglicol. Pueden incorporarse potenciadores de

la penetracion - vé'ase, por ejemplo, J Pharm Sci, 88 (10} 955-958 de Finnin y

‘ Morgan (octubre de 1999}. -

Otios medios de administracién topica incluyen administracién por
electroporacion, 1ohtcforesis,‘ fonoforesis, sonoforesis e inyeccién con
microaguja 6 sin aguja (por ejemplo, Powderjiect™. Bicject™, ete).

Las farrnulaéiones para administracion tépica pueden formularse para
ser de liberacion inmediata y/o modificada. Las formulaciones de liberacion

modificada incluyen liberacion retrasada, sostenida, por pulsos, controlada,

dirigida y programada.

Los compuestos ‘'de la invencidn también pueden administrarse por via

“Z.intranasal o por inhalacion; tipicamente en forma de un polvo seco (sola, en -
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forma de mezcla, por ejemplo, en una mezcla seca con lactosa, o en forma de

una particula de componente mixto, por ejemplo, mezclado con fosfolipidos,

tales como fosfatidiicalina) desde un inhalador de polvo seco, come un

pulverizador en aercsol a partir de un recipienfe presurizado, bombaz,
pulvérizaddr, atomizador (pref&riblemente LN atorﬁi‘zador que Usa
eiectrohidrodinémica para producir una neblina fina) o nebulizador, con o sin el
uso _de ‘un propulsor adecuado, tal como 1,1,1,2.-té'traﬂuoroetano 0.
1,11 ,2,'3,3,3—heptaﬁuoropropano, 0 cdmogotas nasates. Para uso intranasal, el -
polvo puede comprender un agente biocadhesivo, por ejemplo, quitosan o
ciclodextrina. '

El recipiente presurizado, bomba, pulverizadar, atomizador o nebulizador
contiene una solucién o suspension del compuesto: o compuestoé de la

invencién que comprende, por ejemplo, etanol, etanol acuoso o un. agente
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alternativo adecuado para dispersar, solubilizar o ampliar ‘la liberacién del
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agente activo, un propulsor{es) como disolvente y un tensioactivo ,opcional; tal
como frir:‘nleato de sorbitan, écid'o oleibo e un acido oligolactico.

Antes de usarse en una formulacion de-polvd Seco o suspeﬁnsién; el
preducte  del -férm'aco se microniza a un tamafc adecuado para la
administracién por inhalacion (tipicamente menos de 5 micrémetros). Esto .

puede conseguirse por cualquier' procedimiento de trituracién apropiado, tal

como trituracién con chorro en espiral, trituracién con chorra en lecho fluido,

procesado en fluido supercritico para formar nancparticulas, hemogeneizacion
a alta presion o secado por pulverizacion.

Las capsulas (hechas, por . ejemplo, de gelatina o

~hidroxipropilmetilceluiosa), blisters. y..cartuchos: para uso.en un inhalador o

insuflader . pueden formularse para que contengan una mezcla en polvo del

compuesto de |a invencion, una base de polvo adecuada tal comao lactosa o

rialmidc'm y un modificador del rendimiento tal como Heucina, manito! o estearato

de magnesio. La lactosa puede ser anhidra o estar en forma del monohidrato,

- preferiblemente la Gitima. Otros excipientes -adecuados incluyen dextrano,

glucosa, maltosa, sorbitol, xilitol, fructosa, sacarosa y trehalosa.

Una forﬁulaqi&n en solucién adecuada para usd en un atomizador que
usa electrohidrodindmica para producir una neblina fina puede contener de 1
ug a 20 mg del compueste de la invencién por actuacion y el vélumeu de
actuacién puede variar de 1 pl a 100 p,l Una formulacion tlpica puede
comprender un compuesto dé féfmula |, propilenglicol, agua estéril, etanol y
'clo-_ruro'sédico. Los disolventes alternativos que pueden usarse en lugar de

propilenglicol incluyen glicerol y polietilenglicol.
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Pueden anhadirse aromatizantes .adecuados, tales. como mentol .y
levomentol, o edulcorantes, tales como sacarina o:sacarina s;édi'ca, a las
formdlaéiones de la ~invencién  deseadas para administracién
inhalada/intranasal. |

. Las formulaciones para administracion inhaladafintranasal . pueden
formularse para ser de liberacién inmediata y/o modificada usando, por
ejemplo, PGLA. Las formulaciones de liberacion modificada in}:luyen liberacién
retrasada, sostenida, por pulsos, controlada, dirigida y programada.

En el caso de inhaladores y aerosoles_de.polvo seco, 1a unidad de

dosificacion se determina por medico de una vélvula que administra una

"~ cantidad medida. Las unidades de acuerdo con [a invencidon se disponen:

tipicamente para administrar.una dosis medida o.“puff’ que contiene de 0,001
mg a 10 .rng del compuesto de férmula {I}). La dosis diaria total estara
tipicamente en el intervalo de 0,001 mg a 40 mg que puede administrarse en
una unica dosis o, mas habitualmente, en dosis divididas a lo largo del dia.

Loé compuestos de formula (1) son particularmente adecuados para una
administracion por inhalapién. |

Los compuestos de la invencidén pueden- administrarse por via rectal o
Vaginal, par ejemplo, en forma de supaositorio, pesario o enema. La manteca de
cacao es una base de sup_ositc_:rio tradicional, aunque pueden tsarse diversas
alternativas segun sea aprobiado.

Las formulaciones para administracian rectallvéginal pueden formularse
para ser de liberacion inmediata ylo '.modiﬁcada. Las formulaciones de

liberacion modificada incluyen liberacion retrasada, sostenida, por pulscs,

-controlada, dirigida y programada.



Y
Los compuestos .de la invencion tanjbién pueden administrarse
directémente en el 0jo u oido, tipicaménte en fdn"na‘ de gotas de una
sUspenéEén o solucién micronizada en solucién salina isotdnica estéril con pH
ajustadb.-Ofras formulaciones adecuadas para la admfnistracién ocular y aurai
5 incluyen pomadas, g'éles, implantes biodegradables’(por ejemplo, esponjas con
geles abSorbib'Ies, colageno) y. no biodegradables (por ejemplo, silicona_)‘,
obleas, ientes y sistemas de particulas o 'vesicuias tales comol niosomas o
liposomas. Un polimero tal como acido poliacrilico reticulado, poli(alcohol
vinilico), acido hialurénico, un polimero cglulésico, por  ejemplo, -
) 1 hidroxipropilmetilcelulosa, hidroxietilcelulosa o metilcelulosa o un polimero de
heteropolisacarido, por ejemple, goma de gelano, pu'ede incorporarse junto con
~onoun conservante tal como cloruroide benzalcenio: Tales formulaciones también -
pueden administrarse por iontoforesis.
Las formulaciones para administracién ocular/aural pueden formularse
15 para ser de iberacion  inmediata y/o modificada. Las formulaciones de
liberacion modificada incluyen liberacion .retrasada, sostenida, por pulsos,
controlada, dirigida o programada. -
" Los compuestos de la invencion pueden combinarse con entidades
macromoleculares solubles tales comoa ciclodextrina y derivados adecuados de
20 la misma o polimeros que contienen poligtilenglicol, para mejorar su soiubilidad,
velocidad de disolucién, enmascaramiento del sabor, biodisponibilidad y/o
estabilidad. para su‘uso' en cualquiera. de los modos de administracion
mencionados anteriormente. | |
Se descﬂbre que los complejos de férmaco-ciclode-ﬁriné, paor ejémp,lo,

25 son generalmente dtiles para la mayoria de las formas de dosificacidn y vias de
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administracion. Pueden usarse tanto complejos de inclusion como de no
inciusion. Como alternativa a-la complejacién directa con el farmaco, la
ciclodextrina puede usarse como un aditivo auxiliar, es decir, coma un vehiculo,

diluyente o solubilizador. Las mas utilizadas para estos propésitos! son las

ciclodextrinas alfa, beta y gamma, ejemplos de las cuales pueden encontrarse

en las Solicitudes de Patente Internacional '_N" WQC 91/11172, WO 94/02518 y
WQ 98/55148.

Mientras sea deseable administrar una combinacién de compuestos

- activos, por ejemplo, para el propdsito de tratar una enfermedad o afeccion

particular, estd dentro del alcance de la invencién que puedan combinarse
convenientemente dos o mas composiciones farmacéuticas, al menos una de
ellas contiene un compuesid de acuerdo con la invencidn, .en forma de un kit
ad_ecuado’para la coadministracion de las composiciones; :

De esta forma, el kit de la invencion comprende dos o mas
composiciones farmacéuticas distintas, al menos una de las cuales contiene uﬁ
compuesto de férmula (1) de acuerdo con la invencién y medios para guardar
por separédo dichas composiciones, tales como un recipiente, frasco dividid.o 0
envase de aiuminio ,dividido. Un ejemplo de tal kit es el conocido envase de tipo |
blister usado para ¢l envasado de comprimidos, capsuias y similares. |

E! kit de la invencién es particulamente adecuado para administrar
diferentes formas de dosificacién, por ejemplo, oral vy paren;reral, para
administrar las distintas composiciones en diferentes intervalos de dosificacion
o péra valorér las distintas cdmposiciones. entre si. Para fomentar la
aceptacion, el kit comprende tipicamente instrucciones para la administracién y

puede proporcionarse con un llamado sistema recordatorio,

ok
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Para la administracién a pacientes humanos, {a dosis diaria total de los
bompuéstos de la invencion esta tipicamente en elvintervalo de 0,001- mg a
5000 m‘g, dependiendo, bor supuesto, del modo de administracion. Por
ejemplo, la administracién oral puede requerir una dosis diaria total de 01 mg a
1000 mg, mientras que una dosis intravenosa puede requerir sol'amentg de
0,001 mg a 100 m'g. La dosis diaria total puede administrarse en una Unica
dosis o en dosis divididas, y a criterio del médico, puede estar fuera del
intervalo tipico dado en este documento. _ |

Estas dosificaciones estan basadas en un sujeto humano medio con un
peso de aproximadamente 60 kg a 70 kg. El médico podrd determinar

facilmente las dosis para sujetos cuyo peso esté fuera de este intervalo, tales

- JTromo nifos y ancianos.. - - .

15

20

25

Para evitar dudas, las referencias en este documento a “tratamiento”

incluyen referencias a tratamiento curativo, paliativo y profilactico.

A

Los compuestos de formula (1) tienen la capacidad de interactuar con-

receptores muscarinicos y por lo tanto tienen una amplia variedad de.

aplicaciones terapéuticas, como se describe mas adelante; debido al papel

esencial que los receptores muscarinicos desempefian en la fisiologia de todos

" los mamiferos.

De esta forma, la invencion se refiere al uso de los compuestos de
formula (1) para la fabricacion de un medicamento para el tratamiento o la
prevencion de enfermedades, trastornos y afecciones en los que esta implicado
el receptor M3. La invencion se refiere ademas a un procedimiento para el
tratamiento de un mamifero, incluyendo un ser humano, con un éntagonista de

M3 incluyendo el tratamiento de dicho mamifero con una cantidad eficaz de un
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compuesto de fc’)rmula-(l) o con una sal, forma ‘derivada 0 compaosicion
farmacéuticamente aceptable del mismo.

| F’:)r lo tanto, un aspécto adicional de la presente invencion se refiere a
los compuestos de férmula (1), o sales, formas derivadas o co‘mpélsiciones
farmacéuticamente aceptabl'es de los mismos, para uso en el tratamiento de
enfermedades, trastornos y afecciones en los que estan implicados los
receptores muscarinicos. Son ejemplos de tales enfermedades, trastornos y
afecciones enfermedad inflamatoria del intestino, enfermedad del intestino
irritable, enfermedad diverticular, mareo por movimiento, Glceras gastricas, -
examen radiolégico del intéstino, tratamiento sintomatico der BPH (hiperplasia'
prbstética benigna), ulceracidn gastrica inducida por AINE, incontinencia
urinaria . {incluyendo sintomas de .urgencia, frecuencia, incontinencia de
urgencia, vejiga sobreactiva,. nocturia y del tracto urinario inferior), cicloplegia,
midriasis, enfermedad de parkinson.

Mas -especificamente, la presente invenciéon también se refiere a los
compuestos” de férmula (l), o sales, formas derivadas o composiciones
farmacéuticamente aceptables de los mismos, para uso en el tratamiento de
enfermedades, trastornos y afecciones seleccionados entre el grupo constituido
por: |

. broncoconstriccion crénica o aguda, bronquitis  crénica,

obstruccidn de las vias respiratorias inferiores y enfisema,

° enfermedades obstructivas o inflamatorias de las vias

respiratorias de cualquier tipo, etiologia o patogénesis, en
particular una enfermedad obstructiva o inﬂamato_ﬁa de las vias

respiratorias que es un miembro seleccionado entre el grupo
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constituido por neumonia eosinofila crénica, enfermedad pulmonar
obstructiva crénica (COPD), COPD que incluye bronquitis crénica,
enfisema puln'{onar o disnea asociada o no asoAciada con COPD,
COPD que se caracteriza por una obstruccién irre;\/ersible,
progresiva de las vias respiratorias, sindrome de insuficiencia
respiratoria  en adultos (ARDS), exacerbacién de la
hiperreactividad de las- vias respiratorias como consecuencia de
otra terapia con farmacos y enfermedad de las vias respiratorias
que sé asocia con hipertensién pulmonar,

bronquiﬁs de cualquier tipo, etiologia o patogénesis, en particular

bronquitis que ‘es un miembro seleccionado entre el grupo .

. constituido por bronquitis aguda, bronquitis 1aringetraqueal aguda,

bronquitis araquidica, bronquitis catarral, bronquitis crupal,
bronquitis seca, bronquitis asmatica infecciosa, bfonquitis'
productiva, bronquitis por estafilococos o estreptococos y
bronquitis vesicular,

asma de cualquier tipo, etiologia o patogénesis, en. particular
asma que es un miembro seleccionado entre el grupo constituido
por asma atopica, asma no atdpica, asma alérgica, asma atdpica
bronguial mediada por IgE, asma bronquial, asma esencial, asma
verdadera, asma intrinseca provocada por trastornos
patofisiologicos, asma extrinseca provocada: por factores
medioambientales, asma esencial de causa desconocida o
inaparente, asma no atdpica, asma bronquitica, asma

enfisematosa, asma inducida por el ejercicio, asma inducida por

9 EEIaN)
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alergenos, asma inducida por el aire frio, asma ocupacicnal, asma
infecciosa prlovoca_da por infecc-ién' bacteriana,  fungica,
protozoaria o -viral, asma no alérgica, asma incipiente, sindrome
de respiracion silbante en nifios y bronquiolitis, '

. lesién pulmonar aguda,

. bronquiectasia de cualquier tipo, eticlogia o patogénesis, en
paﬂicufar-bro'nquiectasia que es un miembro seleccicnado entre el
grupge constituido por bronguiectasia cilindrica, bronquiectasia
sacular, Ibr'bnqt,_tiectasia fusiforme, bronquiectasia capilar,
bronquiectasia quistica, bronquiectasia seca y bronquiectasia

folicular.

== .. Mas especificamente, la.presente invencién también se refiere alos

compuestos de formula (1), o sales, formas derivadas o composiciones
farmacéuticamente aceptables de los mismos, para uso en el tratamiento de
CCPD o asmé.’

Los ejemplos adecuados de otros agentes terapéuticos gue pueden
usarse junto con ellos compuesto(s) de formula (!), o sales, formas derivadas ¢
compaosiciones farmacéuticamente aceptables de los mismos, incluyen, pero
sin limitacian: | |

(a) inhibidores de 5-lipoxigenasa (5-LO) o antagonistas de proteinas que
activan 5-lipoxigenasa (FLAP), |

(b) ahtagonistas de leucotrieno (LTRA) incluyendo antagonistas de LTB.,
LTC4, LTDsy LTEs, - |

(c} antagonistas del receptor de histamina incluyendo aﬁtagonistasl de

H1y H3,
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(d) agentes sirﬁpaticomiméticos vasoconstrictores . con propiedades

agonistas de los adrénoceptofés o1y a2 para uso descongestivo,
' (é)_ agonistas f; de corta o larga actuacion,

(f) inhibidores de PDE, por ejemplo, inhibidores de PDE3, PDE4 y PDES,

(g) teofilina,

(h) cr.omoglicato sédico,

(i) inhibidores de COX, inhibidores de COX-1' 0 COX-2 tanto selectivos
como rio selectivos (AINE),

(i) glucocorticoesteroides orales e inhatados,

{K) anticuerpos monqc:[ona[esl activos contra entidades inflamatorias
endogenas,

. {Iy agentes anti factor de necrosis tumoral (anti-TNF-a),

{m) inhibidores de moléculas de adhesion incluyendo antagonistas de |
VLA-4,

(n) antagonistas del receptor de quinina-B, y B,

(0) agentés iNmunosupresores,

(p) inhibidores de metaloproteasag de rmatriz (MMP),

_ (q) antagonistas del- receptor de téquiquinina NK1, NK; y NK3,

(r) inhibidores de elastasa, '

(s} agonistas del receptor de adenocsina A2a,-"

() inhibidores de uroquinasa,

{u) compuestos que actian sobre receptores de dopamina, por gjemplo,
agonistas de D2,

(v) moduladores de'la ruta NF«B, por ejempld inhibidores de KK,

(w) moduladores de las rutas de sefializacion de citoquina, tales como
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MAP quihasa p38 o quinasa syk,
“(x) agentes que pueden clasificarse como mucolliticcs o anti-tusivos,
(y) antibidticos,
(z) inhibidores de HDAC, v,
' (aa) inhibidores de la quinasa P13,
(bb) antagonistas de CXCR2.

De acuerdo con la presente invencion, se prefiere la combinacién de los

compuestes de formula (1) con:

- antagonistas de H3,
- agonistas B»,
- inhibidores de PDE4,
- esleroides, especialmenteglucocorticoesterpides,
- agonistas del recepter de adenoéina A2a,
- meduladores de las rutas de sefalizacion de citoguina tales como MAP
quinasa p38 o quinasa syk, ¢

- antagonistas de leucotrieno (LTRA) incluyendo antagonistas de L TB4,

LTC4, LTD4 ¥ LTE,.

De acuerdo con la presente invencion, se prefiere adicionalmente la

-combinacién de los compuestos de formula (1) con:

- glucocorticoestercides, en particular glucocorticoesteroides
inhalados con efectos secundarios  sistémicos reducidos, inciuyendo
prednisona, prednisolona, ﬂuhiso!ida, triamcinolona, acetonida, dipropionato de
beclometasona, budesonida, propionato de fluticasona, ciclesonida y furoato de |
mometasona, o |

- -agonistas P incluyendo en particular salbutamol, terbutalina,

244
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sbambuterol, fenaterol, salmeterol, formcterol, tulobuterol y sus sales.

Y2

Los mgunentes e1emplos ilustran [a preparacion de los compuestos de
férmuia (l)

Preparacién 1

| 4-Ciano-4.4-d lfenllbutanoato de terc-butilo

Una suspension de difenilacetonitrilo (38 6 g, 200 mmoal) en terc-butanof
(200 ml} se calenté a 60°C durante 30 minutos. La solucidn resultante se enfrié
a 50°C y se'anadié una solucién de hidréxido potasico (0,8 g, 10,69 mmol) en
metanol (2 ml). Después, 'se anadié gota a gota acrilato de terc-butilo (30 fnl,
200 mmoal) y la mezcla se agitc a 50°C durante 2 horas y a temperatura

ambiente ciufante 18 horas. Se afadié mas hidréxido potasico (0.6 g, 10,69

mmol) y la mezcla se calenté de nuevo a 50°C durante 3 horas. Después, la .

mezcla de reaccion se concentré al vaclo y el residuo se diluyd con éter
dietilico (300 ml), se lavé con agua (200 mi),‘ se seco sobre sulfato sédico y se
concént‘ré al. vacio, proporcionando el compuesto del titulo en forma de un
sdlido blanco con un renciimiénto del 80%, 57,95 g.

"H RMN (400 MHz, CD;0D) & 1,41 (s. GH), 2,29 {t, 2H), 2.72 (t, 2H),
7,29-7,33 (m, 1H), 7,36-7.42 {m, 9H); EMBR APCI'm/z 322 [M+H]"

Preparacion 2

Acido 4-ciano-4.4-difenilbutanoico

Una mezcla del producto de la prepéracién 1:(57,5 g, 179,13 mmoi) en acido
clorhidrico (4 N en dioxanq, 500 ml) se agitd a temperatura ambiente durante
18 horas. La mezela de reaccion se .concentrc'a al vacio y ei residuo se tratd con
éfer diisopropit]co ca[ieﬁte (150 ml) y despues se enfrio a temperatura

ambiente. El solndo resultante se retird por fi Itracmn lavando con éter
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diisop'rcpiﬁ'co (2 x 30 mi) y se seco al vacio, proporcicnandoe el compuesto del

titulo en forma de un sdlido blanco cristaline con un reﬁdimiento del 77%, 36,45

"~ 10

13

20

g. .
'H RMN (400 MHz, CDs0D) &: 2,35 (t, 2H), 2,76 (t, 2H), 7,30-7,44 (m,

1OH) EMBR APCI m/z 266 [M+H]

Preparacion 3

{ 35‘)-3~Fen0xiDirrolidina—1—cérboxilato de ferc-butilo

Se afadio di-isopropilazodicarboxilate (5,7 ml, 29,38 mmol} a una
Solucién enfriada con hielo de (R)-(-)-N-boc-3-pirrclidinol {5 g 26,71 mrr_lol),_
fénol (2,51 g, 26,71 mmol) y frifenilfosfina (7,71 g, 29.38 mrﬁol) en
tetrahidrofurana (70 ml} y la mezcla se agitc a tempe;'a{ura ambiente durante
18 horas Después, la mezcla de reaccion se cﬁncentré al vacio.y el'residuo se
triturd dos veces con eter dlet]hGD y se filtro. El filtrado se Iavo con una solucion
1 N de hidrdxido sod:co (20 ml), se secd sobre suifato sodlco y se concentrd al
vacio. La purificacion del residuo por cromatografia en columna sobre gel de
silice, élufendo con pentano:acetato de etilo, de 90:10 a §3:17, proporciané el
compuesto del titulo en forma de un aceite incoloro con un rendimiento del
75%, 5,27 g, '"H RMN (400 MHz, CbaOD) 5 1,45 {m, 9H), 2,10-2,1.6 (m, 2H),
3,40-3,59 (m, 4H), 4,95—4_,9.7 (m, 1H), 6,88-6,95 (m, 3H), 7,24-7,28 (m, 2H)

Preparacion 4

(-38)—3—(3—Met0xifenoxi]pirrd[idir‘iaJ-i::arboxilato de terc-butilo

El compuesto del titulo se preparé a partir de (R)-(-)-N-boc-3-pirralidinol
y- 3-metoxifenol, usando el.mismo procedimiento que se ha descrito para la

preparacion 3, en forma de una goma-con un rendimiento del 81%.

/wé |
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" ' RMN (400 MHz, CD;0D) 5: 1,45 (m, OH), 2,14 (s a, 2H), 3,40-3,58 (m, -

4H), 3,75 (s, 3H), 4,85 (m, 1H), 6,45-6,54 (m, 3H), 7,14-7,18 (m, 1H)

Preparacién 5

(35)-3-(Benciloxi)pirrolidina- 1-carboxilato de terc-butilo
Se afadié en p'orciones_ hidruro sédico {dispersion al 60% en aceite

mineral, 2,13 g, 53,41 mmoai) a una solucién enfriada con hielo de (S)-(-)-N-boc-

 3-pirrolidinol (10 g, 53,41 mmol) en tetrahidrofurano (100 mi) y la mezcla se

agitd a 0°C durante 1 hora. Se afadieron bromuro de bencilo (6,4 ml, 53,41
mmol} y tetrahidrofurano (50 ml} y la mezcia se agité durante 6 horas dejando
que la temperatura alcanzara 25°C. Desbués, la mezcla de.reaccién se diluyd

lentamente con agua (50 mi), se concentrd al vacio y el residuo acuoso se

w7 ‘extrajo conacetato de etilo. (3.x 70-mi).-La. solucicnzarganica combinada se lavé

is

20

- 25

con salmuera (30 ml), se seco sobre suifatc sddico y se concentrd al vacio
dando un aceite naranja. Este aceite se purificé por cromatografia en columna.

sobre gel de sflice, eluyendo con diclorometanc:metanol:amoniaco 0,88, de

© 100:0:0 a 90:10:1. Las fracciones apropiadas se evaporaron a‘pfesién reducida

v el residuo se purificé adicionalmente por cro.matografia en columna sdbre.gel-_ |
de silice, eluyendo con pentano:acetato de etilo, 86:33, ﬁropd’rcionando el
compuesto del titulo en forma de un aceite incolore con un rendimiento del
74%, 10,93 g. | ' _ _

TH RMN (400 MHz, CD-0D) 5: 1,45 (s, 9H), 1,81-2,00 (m, 1H), 2,02-2,08
(m, m), 3,35-3,44 (m, 4H), 4,13-4,17 (m, 1H), 4,51-4,52 (m, 2H), 7.24.7 29 (m,
1H}, 7,30~7,._32‘ (m, 4H); EMER APCI miz 278 (M+H]" |

Preparacion 6

{ 3R)43—(benciloxi)pirrolidina—‘l-carbdxilato de terc-hutilo



15

20

25

5 -
» o | /\)(%
E! compuesto del titulcﬁ se prepard a partir de {R)r(-);N-boc—S-pirrolidinol
y bromuro de bencilo, usando el mismo procedimiento q'ue se ha descrito para
la prepawracién 5. El Compuésto bruto se purifico por crorﬁatografia' en columna
sobre gel de silice, eluyendo con diclorométano:rhetanol:amoniaéo 0,88, "
95:5:0,5, proparcionando el producto deseado con un rendimiento del 97%.
'"H RMN (400 MHz, CD30D) 3: 1,46 (s, 3H), 1,92-2,02 (m, 1H), 2,03-2,10
(m, ‘IH), 3,35-3,48(m, 4H), 4,14-4,19 (m, 1H), 4,49-4,57 (m; 2H), 7,24-7,33 (m,

" 5H)

Preparacion 7

" Clorhidrato de (3S)-3-fenoxipirralidina

Una meicla del praducto de [a preparacion 3 (5,25 g, 19,96 mmol) en
acido’ clorhidrico (4 N en dioxano, 50 ml}. se agité .a temperatura. ambiente
durante 2 horas. Después, 'la mezcla de reaccion se concentrd al vacio,
proporcionandec el compuesté del titulo en forma de un sdlido blanco con un
rendimiento del 100%.

'H RMN (400 MHz, CD3;0D) &: 2,29-2,33 (m, 2H), 3,42:3,56 (m, 4H),

5,185,221 (m, 1H), 6,95-7,01 (m, 3H), 7,29-7,32 (m, 2H); EMBR APCI m/z 164

[M+H]"

Preparacién 8

(38)-3-(3-Metoxifenoxilpirrolidina

Unar mezcla del producto de fa preparacién 4 (3,19 g, 10,8 mmol) en
acido clorhidricd (4 N en dioxano, 27 ml) se aqgitd a témperatura» ambiente
durante 3 horas..Después, la mezcla de reaccion se concentré al vacio y el
residuo se purificd por cromategrafia en columna usando un cartucho Isoli;te@

SCX-2, eluyendo con metanol seguido de amoniaco 1 M en metanol,
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broporcionando- el compuesto del titulo en forma de un aceite amarillo con un
rendimiento del 85%, 1,77 g. v | -

1H RMN (400 MHZ,.CD:;OD) 8. 1,91-1,98 (m, 1H); 2,02-2,11 (m, 1H),
2,85-2,91 (m, 1H), 3,02-3,08 (m, 3H’), 3,75 (s, 3H), 4,85-4,89 (m, 1H), 6,43-6,51

(m, 3H), 7,12-7,16 (m, 1H); EMBR APCI m/z 194 [M+H]"

Preparaciéon 9

Clorhidrato de (3S)-3-(benciloxi)pirrolidina

El compuesto del titulo se prepard a partir del producto de la preparacién
5, usando el mismo procedimiento que se ha descrito para la preparacion 7, en’
forma de un sélido con un rendimiento del 100%.

'"H RMN (400 MHz, CD;0D) & 2,02-2,12 (m, 1H), 2,22-2,29 (m, 1H),

- 3.26:3,46' (m, 4H), 4,35:4,37- (i, TH), 4,55 (s, 2H), 7,25-7,37 {m, 5H); EMBR _

APCI m/z 178 [M+H]*

Preparacion 10

Clorhidrato de (3R)-3-(benciloxilpirrolidina

El compuesto del titulo se prepard a partir del producto de la prebaracién
6, usando el mismo procedimiento que se ha descrito para la prebaracién 7 en
forma de un sélido con un rendimiento del 100%.

'H RMN (400 MHz, CDCly) &: 1,96-2,05 (m, 1H), 2,20-2,15 (m, 1H), 3,49-
3,32 (m, 4H), 4,23-4,25 (m, 1H) 4,44-4 54 (m, 2H), 7,26-7,36 (m, 5H), 9,74-
9,88 (m, 2H); EMBR APCI mlz 178 [M+H]

Preparacién 11

5-0Ox0-5-{(35)-3-fenoxipirrolidin-1-ill-2, 2-difeniIoentanonitrilo

Una mezcla de los productos de las preparacmnes 2 (2, 40 g, 9,05 mmol)

y 7 (1,99 g, 9,96 mmol), clorhldrato de 1(3-d|metllammoprop||) 3-
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etilcarbodiimida (1,55 g, 9,96 mmol), 1-hidroxibenzotriazol hidrato (1,35 g, 9,96
mmol).y trietilamina (1,38 ml, 9,96.mmol} en diclorometano (40 mi) se agit6 a

temperatura ambiente durante 18 horas. Después, la mezcla de reaccion se

dituyé con diclorometano (100 ml), se lavé con acido clorhidrico 1 MJ (70 ml),

_una'solucién 1 M de hidréxido sédico (30 ml) y salmuera (30 mi), se sect sobre

SI'J‘Ifa'to sédico y se boncentré al vacio. El residuo .se recristalizé en etanol
caliente, proporcionando el corﬁpuesto del titulo en forma de uh solido cristalino
cbn un rendimiento del 76%, 2,83 g.

'H RMN (400 MHz, CD;0D) &: 2,07-2,21 (m, 2H), 2,33-2,38 (m, 1H),
2,43-2,47 (m, 1H), 2,69-2,84 (m, 2H), 3,44-3,55 (m, 2H}, 3,58-3,67 (m, 2H),
4,'96,-5,04 (m, 1H), 6,89 (d, 2H), 6,93-6,96 (m, 1H), 7,24-7,46 (m, 12H); EMBR

- APClm/z 412 [M-hH]‘+ . S W

Preparacion 12

5-0Ox0-5-[(3R)-3-fenoxipirrolidin-1-ill-2.2-difenilpentanonitrilo

'El compuesto del titulo se preparé a partir de (3R)-3-fenoxipirrolidina
(documento WO 2005/061457) y el producto de la preparacion 2, usando el
mismo procedimientb' que. se ha descrite para la preparacion 11,
proporcionando el compuesto del titulo con un rendimiento del 41%.

Preparaciéon 13

5-[(35)-3-( 3-Met6xifenoxi)pirrolidin-1 -ill-5-o0x0-2. . 2-difeniipentanonitrilo

El compuesto del titulo se prepar6 a partir de los productos de las
preparacioﬁes 2 y 8, usando el mismo procedimiento que se ha descrito para la
preparacion 11  El compuesto bruto se purificé por cromatografia en columna
sobrev gel de silice, eluyendo con diclc_rometanp:metanol:amohiaco 0,88, de

98:2:0,2 a 95:5:0,5, proporcionando el producto deseado en forma de un aceite
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incoloro con rendimiento cuantitativo. "H RMN (400 MHz, CD;0D} &: 2,03-2,20

(m, 2H), 2,32-2,37 (m, 1H), 2,43-2,47 (m, 1H), 2,66-2,84 (m, 2H), 3,44-3,67 (m,
4H), 3,74 (s, 3H), 4,94-5,00 {m, 1H), 6,44-8,55 (m, 3H), 7,13-7,19 (m, 1H), 7,28-

7,46 (m, 10H); EMBR APCI m/z 412 [M+H]

Preparacion 14

5-{ {33)-3-(Benciloxilpirrolidin-1-il]-5-0xo-2 . 2-difenilpentanonitrilo

El compuesto del titulo se preparé a partir de los productes de la
preparacion 2 y 9, usando-el mismo procedimiento que se ha descrito parz; la
prépa}acidn 11, en forma He un sdlidec naranja palido con un rendimiento del
70%. - . |

"H RMN {400 MHz, CD3OD) 8 1,86-2,15 (m, 2H), 2,32-2.43 (m, 2H)‘, E
2,75-2,82 (m, 2H), 3,35-3,62 (m, 4H}, 4,14-421 (m, 1H), 4,45-4,56 (m, 2H),
7,22-7,44 (m, 15H); EMBR APCI m/z 412 [M+H]" |

- Preparacion 15

8-[(3R)-3-(Benciloxi)pirrolidin-1-ii]-5-oxc-2,2-difenfipentanonitrilo

Se a‘ﬁadic': N,N'-carboniidiimidazol (27 g, 162 mmal} a una solucién del
producto de la preparacién 2 (36 g, 135 mmol) en tetrahidrofurano (600 mi) y la
mezcla se agité durante 3 horas a temperatura ambiente. Se a-ﬁadié una |
solucién del producte de la- preparacién 10 (31 g, 141,75 mmol) en -
tefrahidrofurano (300 mi) y 1a mezcla se agit6é a temperatura ambiente-durante
18 horas. Después, la mezcla de reaccidn se filtrd, iavando con

tetrahidrofurano, y el filtrado se concentré al vacio. El residuo se repartio entre

' eigua (200 ml) y acetato de-etilo (600 ml) y la fase orgénica se‘sapafé, se lavd

con agua, acido clorhidrico 2 N (2 x 100 ml} y salmuera, se sécé sabre sulfato

de magnesio y se toncentrd al vacio. Después, la trituracion del residuo con
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éter diefilico ﬁroporcioné el compuesto del titulo- con un rendimiento del 83%, -
48,2 g.

H RMN (400 MHz, CD;0D) &: 1,87-2,15 (m, 2H), 2.32-2.44 (m, 2H),
2.74-2.82 (m, 2H), 3,35-3,61 (m, 4H); 4,14-4,22 (m, 1H), 4,46-4,57 (m, 2H),
7.23-7,44 (m, 15H); EMBR APCI m/z 425 [M+H]" |

Preparacion 16

' 50(35)-3-Hidroxipirrolidin-1-il-5-metil-2.2-difenilhexanamida

Se anadié cleruro de hierre {lIl) (1,57 g, 8,70 mmol) a una solucion dei

producto del ejempio 11 (385 mg,” 0,84 mmol) en' diclorometano (10 ml) y la

mezcla se agité a temperatura ambiente durante 3 horas. La reaccién se

interrumpié mediénte la adicion de acido clorhidrico2-M (6 mi), se filtrd a través

dé Arbocel® v el filtrado se basificd con una solucién de amoniaco 0,88 (20 ml).. . .
l.as fases del filtrado se separaron y la solucién acucsa se exirajo con
diclorometano (2 x 25 r‘nrl).‘ La solucidn organica combinada se secd sobre

suffato sddico y se concentrd al vacio y la -purificacién del residuo por

6r0h1atograﬁa en columna saobre gel de éiiice, eluyendo con acetato de
etilo:metanol:amoniaco 0,88, de 95:5:0,5a 85:15:1,5, proporciond el corﬁpuesto
Hel fitulo en fofmé de una goma parda con un rendimiento del 80%, 415 mg.

"H RMN ‘(400 MHz, CD;0D) &: 0,99 (s, BH), 1,23-1,27 (m, 2H), 1,564,64
(m, 1H), 1,89-1,98 (fn, 1H), 2,40-2,44 (m, 3H), 2,47-2,52 (m, 1H), 2,61-2,67 (m,

1H), 2,74-2.78 (m, 1H), 4,17-4,22 (m, 1H), 7.22-7.26 (m, 2H), 7,29-7.33 (m,
4H), 7,37 (d, 4H); EMBR APCI miz 367 [M+H]’

Preparacion 17

5-{(3R)-3-Hidroxipirrolidin-1-ill-5-metil-2, 2-difenilhexanamida
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Se afiadieron acido clorhidrico 1 N (10,95 mt, 10,95 mmol) y Pd(OH) al
20% (1 q) a una solucién del producte del ejemplo 9 (5 g, 10,85 mmof) en

etanol (250 ml) y la mezbla se agifé a 50°C, a 344,737 kPa (50 psi) de g'as
hidrégeno, durante 4 horas. Después, la'mezcla de reaccién se filtrd a través

- de Arbocel® y el filtrado se concentré al vacio dando una espuma bianca. La

espuma se re-disolvid en etanol (250 mi), se a_ﬁa;lic’:- F’d(OH)z 'él 20 (1qg)y Ija
mezcla se a-gité a 50°C, a '344,737 kPa (50 psi} de gas hidrogeno, durante 24
horas. Después, la mezcla de reaccion se fiitrd a través de Arbocel@ lavando
con etanol y e filtrado se concentro al vacio. E! residuo se suspendid en

amoniaco 0,88, se extrajo con acetato de e’u[o (3 x 50 mi) ¥ la solucién organlca :

‘combinada se lavé con salmuera (50 ml), se secod sobre sulfato sédico y se

concentrd al.vacio, proporcionando el compuesto del titulo en forma de una

" espuma blanca con un rendimiento del 30%, 3,63 g.

"H RMN (400 MHz, CD;OD) &: 0,99 (s, 6H), 1,23-1,27 (m, 2H), 1,56-1,63
(m, 1H), 1,89-1,96 (m, 1H), 2,39-2,44 (m, 3H), 2,46-2,52 (m, 1H), 2,61-2.67 (m
1H), 2,74-2,78 (m, 1H), 4,17-4,22 (m, 1H), 7.22-7,26 (m, 2H), 7,29-7,33 (m,

4H), 7,36-7,39 (m, 4H); EMBR APCI m/z 367 [M+H]*

- Preparacion 18

. 5—[(35)-3-Hidroxipirrolidih—1-il]—5-metil-2.Z-difenilhexanonitrilo

Se afiadid cloruro de hierro ([ll) (1,33 g, 8,22 mmoi) a una solucion det
producto del ejemplo 10 (1,2 g, 2,74 mmgal) en diclorometano (25 ml} y la

mezcla se agitd a temperatura ambiente durante 3 horas. Ei disolvente se retird

. al vacio y el residuo se repartio entre acido clorhidrico 2 M (ac.) (20 ml) y éter '

dietilico (30 ml). La fase acuosa se separo y se basificd hasta pH 14 con

hidréxido sédico sélido. El precipitado pardo resultante se recogié por filtracion |

NE>
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y se purifico por cromatografia en columna sobre gel de silice, eluyendo con

ldiclorometano:metanol:amoniaca 0,88, de 95:5:(),5 a 85315:1,5, proporcionando

el compl:lesto dei titulo en forma de una goma incolora con un rendimiento del
50%, 475 mg.-

'H RMN (400 MHz, CD30D) §: 1,11 (s, 6H), 1,52-1,56 (m, 2H), 1,69-1,76
(m, 1H), 1,95-2,04 (m, 1H), 2,53-2,57 (m, 2H), 2,62-2,85 (m, 1H), 2,69-2,76 (m,
1H), 2,83-2,95 (m, 2H), 4,27-4,31 (m, 1H), 7,28-7,33 (m, 2H), 7,36-7,45 (m,

 8H); EMBR APCI m/z 349 [M+H]"

Preparacidn 19

5-{ (3S)~3~H6{Ifem-Butil(dimeti[)siIiI]oxi}-2—naftiE)oxi1pirrolidin—1-iI}-5—metiI—2L_2- ‘

difenithexanamida

~:.Se afiadid 1,1-azobis(N, N'-dimetilformamida) (95 mg, 0,553 mmol) a una
solucién enfriada con hielo de trifeniifosfina (145 'mg, 0,553 mmol), 6-(terc-
butildimetilsililoxi)-2-naftol [(102 mg, 0,372 mmol) documento EP625510, pég.

13] y el >producto de la preparacién 17 (150 mg, 0,41 rhmol) en tetrahidrofurano

(8. ml) y la mezcla se calentd a 60°C durante 18 h. Se afiadieron mas

trifenilfosfina (145 mg, 0,553 mmol) y 1,1-azobis(N,N-dimetilformamida) "(95

mg, 0,563 mmol) y el calentamiento se continué durante 18 h mas. La mezcla

- se concentrd al vacio y el residuo se purificd usando un cartucho Isolute® SCX-

‘2, eluyendo con metanol, y después con amoniaco 0,25 M en metanol. Las

fracciones basicas se concentraron al vacio y se purificaron de nuevo usando

un cartucho de gel de silice RediSep®, eluyendo con diclorometane:

metanol:amoniaco -0,88. {de 100:0:0 a 92:8:0,8), proporcionando el compuesto

del titulo con un rendimiento del 20%, 46 mg.
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'H RMN (400 MHz, CD;0D) 8: 0,24 (s, 6H), 0,95 (s, 3H), 1,04 (s, SH),
1,06 (s, 3H) 1,15-1,29 (m, 2H), 1,88-1,99 (m, 1H), 2,11-2,22 (m, 1H), 2,30-2,52
(m. 2H). 2.54-2,62 (m. 1H), 2,64-2,69 (in, 1H), 2,72-2,82 (. 1H), 2.82-2.90 (m,
1H), 4,83-4,89 (m, 1H), 6,96-7,06 (m, 2H), 7,12-7,34 (m, 12H), 7,53-7,57 (m,

1H), 7,60-7,65 (m, 1H); EMBR APCI m/z 623 [M+H]"

Preparacién 20

5-[(3R)-3-Hid roxiDirfolidin-'1 -il-5-metil-2 . 2-difenilhexanonitrilo

Se afiadié cloruro de hierro (1 (13,3 g, 82,192 mmol) a una solucién del
producto del ejemplo 8' (9.g, 20,548 mmol) en diclorometanc (200 ml) y la
mezcla se agité a temp.eratura ambiente durante 1 hora. La reaccion se

interrumpié mediante la adiciéon de acido clorhidrico 2 M (150 ml) y se agité

. durante-30 minutos. L'a fase organica se separd y la fase acuosa se extrajo de

nuevo con 100 ml mas de diclorometano. Las fases organicas combinadas se
sécaron sobre sulfato sédico y se concentraron al vacio. La purificacién por
cromatografia "en columna sobre gel ' de silice, eluyendo- con
diclorometano:metanol:amoniaco 0,88, de 95:5:0,5 a 90:1:1,0, proporciono el
compuesto del titulo en forma de una espuma parda palida con un rendimiento
del 89%, 6,37 g. |

H RMN (400 MHz, CD30D) &: 1,18 (s, 6H), 1,58-1,62 (m, 2H), 1,76-1,84
(m, 1H), 1,96-2,05 (m, 1H), 2,55-2,59 (m, 2H), 2,74-2,81 (m; 1H), 2,87-2,93 (m,
1H), 2,98-3,06 (m, 2H), 4,32-4,36 (nﬁ, 1H), 7,30-7,34 (m, 2H), 7,37-7,46 (m,
8H); EMBR APCI m/z 349 [M+H]" |

Preparacion 21.

2-Cloro-3-Metoxifenol -
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Se afadié en porciones &cido 3—c|oroperoxibenzoico (760 mg, 4,396
mmol) a'una séiucién de 2-016ro-3-metoxibenzaldehidb (500 mg, 2,931 mmol) A
en diclorometano (12 mi) y. la mezcla se agit6 durante 3 hbras a temperatura
ambiente. Se afadid mas acido 3-cloroperoxibenzoico (760 mag, 4,396:mmol) y
la mezcla se dejo en agitacién durante 18 h. La solucién se diluyd con 12 m de
diclorometano y se lavo con una solucion satﬁrada,de sulfito sddico (15 ml) y

una solucién saturada de carbonato acido sédico (15 ml). La fase organica se

. secO sobre sulfato sddico y se concentrd al vacio hasta una goma amarilla. El

regiduo se disolvid en metanol (12 mi), se afiadié trietilamina (0,05 ml) y la
mezcla se agitdé durante 18 horas a temperatura ambiente. La solucién se
concentré_ al vacio, se disolvié en éter-dietilico (20 ml) y se extrajo con hidroxido
sodico 1 N (20 mi). La fase acuosa sé.acidificé hasta pH 1 mediantevla.adiciéﬁ
gota a gota de écido clorhidrico 2 N y se extrajo con éter dietilico (2 x 25 ml).
Estas fases organicas combinadas' se secaron sobre sulfato sdédico y se
concentréron‘ al vacio, proporcionando el compuesto del titulo en forma de una
goma parda con un rendimiento del 70%, 325 mg. |
H RMN (400 MHz, CDs0D) &: 3,83 (s, 3H), 6,52-6,54 (d, 2H), 7,01-7,06
(t, 1H) | |

Preparacién 22

1 -C!oro-3-FIuoro—2—Metoxibenceno

Se afadieron yoduro de metilo (850 pl, 13,646. mmol) y carbonato
potésicb (943 mg, 6,824 mmol) a 2-cloro-6-fluorofenol (1,0 g, 6,824 mmol) en
tetrahidrofurano (10 mi) y la mezcla se agité a temperatura ambiénte durante 3
Horas. La mezcla de reacclic')n se repartid entre éter dietilico (50 fhl) y agua (50

ml). La fase organica se exirajo-y se lavé de nuevo con agua (2 X 20 ml),

56
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después se secd sobre.suilfato sédico y se concentrd al vacio, proporcionando

el compuesto del titulo en forma de un liquido incoloro cen un rendimiento del

© 94%, 1,03 g.

"H RMN (400 MHz, CD;OD) &: 3,90-3,91 (s, 3H), 7,01-7,12 (m, 2H),

7,18-7,21 (m, 1H)

Preparacién 23

3-Fluoro-5-Metoxifenol

Se afadi6 gota a gota tribromuro de boro (1 M en diclorometane, 9 mi,
89,985 mmol) a una solucion enfriada con hielo de 3,5-dimetoxifluorobencena
(3 ml, 22,496 mmol) en diclorometano (20 ml) y la mezcla se agité de 0°C a.

temperatura ambiente durante 4 horas. La solucién-se enfrié a 0°C, se anadié

. ::"nds tribromuro de boro (4 ml, 44,992 mimol) y la agitacién continud, calentando - -

a temperatura ambiente durante 18 horas mas. La reaccion se interrumpid con
'una solucién de amoniaco 0,88 y se agité a temperatura ambiente durante 90
minutos. La fase organica se separd y se extrajo con hidroxido sodico 2 N (30
ml), que despuéé se acidificd hasta pH 1 mediante la adicién gota a g.ota de
acido clorhidrico concentrado. Después, la fase acuosa se extrajo de nuevo
con diclorometano (3 x 15 mi), la solucién organica combinada se secé sobre
sulfato sédi(:o y se éoncentré al vacio, proporcionando el compuesto del titulo
en forma de un sélido blanco con un rendimiento del 54%, 1,72 g.
"H RMN (400 MHz, CD30D) &: 3,72 (s, 3H), 6,07—6,‘15 (m, 3H) |

Preparacion 24

1-Fluoro-3-metoxi-5-trifluorometil-benceno
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El compuestc del titulo se prepar6 a partr de 3-fluoro-5-
trifluorometilfenol, usando el mismo procedimiento que se ha descrito para la
preparacién 22, proporcionando un aceite incoloro con un rendimiento del 90%.

'H RMN (400 MHz, CD0D) &: 3,84 (s, 3H), 6,92-6,97 (m, 2H), 7,00 (s,

Preparacion 25

4-Fluoro-3-metoxifencl

E! compuesto del titulo se prepar6- a partir de 4-fluoro-3-
metoxibenzaldehido, usando el mismo procedimiento que se ha descﬁto para la
preparacion 21, proporcionandd un aceite pardo con un rendimiento del 55%.

. '"H RMN (400 MHz, CD30D) &: 3,79 (s, 3H), 6,23-6,27 (m, 1H), 6,47-6,50
(dd, 1H), 6,81-6,86 (m, 1H) ' .

Preparacion 26

2-Fluoro-3-Metoxifenol

El compuesto del- titulo  se prepard a partir de 2-fluoro-3-
metoxibenzaldehido, usando el mismo procedimiento que se ha descrito para la
preparacidn 21, proporcionando un aceite pardo con un rendimiento del 33%.

'H RMN (400'MHz, CD30D) &: 3,82 (s, 3H), 6,47-6,55 (m, 2H), 6,82-6,87
{t, 1H) '

Preparacion 27

1-Aliloxi-3-bromometil-benceno

A una ‘solucion de (3-aliloxi-fenil)-metanoi (Tetrahedron, 2000, 56 (13),
1873-1882) (1,07 g, 6,49 mmol) en THF (7 ml) a 3°C se le afadieron
tetrabromuro de carbono (2,69 g, 8,11 mmol) y después trifenilfosﬁné (2,13 g,

8,11 mmol) en- THF (2 ml). La mezcla de reaccién se agité a 5°C durante 1

%l
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hora. La mezcla de reaccién se filtré y se concentrd al vacio. El residuo se lavé
con pentano, dando un sélid‘o amarillo que se purificd por cromatografia en
columné‘ sobre gel de silicé, eluyendo con pentano:acetato de etilo, de 100:C a
95:5, proporcionando el compuesto del titulo en forma de un aceite; amarillo
palido con un rendimiento del 24%, 350 mg.

'H RMN (400 MHz, CDCly) &: 4,47 (s, 2H), 4,51-4,60 (m, 2H), 5,26-5,35
(m, 1H), 5,37-5,47 (m, 1H), 5,99-6,11 (m, 1H), 6,82-6,90 (m, 1H), 6,92-7,01 (m,
2H), 7,21-7,30 (m, 1H).

Preparacion 28

5-[(3R)-3-( 3-AIiloxi-bencioni)-piri'olidih-1 -ill-6-metil-2.2-difenil-hexanonitrilo

El productc de la preparacion 20 (179 mg, 0,514 mmol) en
dimetilformamida (3 ml) se anadié dota a gota a una solucién enfriada con hieio -
de hidruro sédico (dispersion al 60% en aceite mineral, 31 mg, 0,770 mmol) en
dimetilformamida (1 ml). Después de agitarl durante 1 hora, se afadio el
producto de Ig preparacion 27 (175 mg, 0,514 mmol) en dimetilformamida (1
ml) y la mezcla sé dejo calentar a temperatura ambiente durante 18 horas.
Despues, la mezcla de reaccién se enfrid de nuevo a 0°C y se anadid mas
hidruro sédico (dispersién al 60% en aceite mineral, 31 mg, 0,770 mmol), con

agitacion a temperatura ambiente durante 3 horas mas. La solucién se inactivé

‘mediante la adicion gota a gota de agua, se concentré al vacio y se repartio

entre acetato de etilo (10 ml) y agua (10 ml). La fase organica se extrajo y se
tavd con agua (10 ml), despues se seco sobre sulfato sédico y se concentrd al
vacio. 'La pdriﬁcacic')n por cromatografia en columna sobre gel de silice,

eluyendo con diclorometano:metanol:amoniaco 0,88, 97:3:0,3, prdporcioné el
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compuesto del titulo en forma de una goma amarilla palida con un rendimiento
del 43%, 108 mg.
'H RMN (400 MHz, CD30D) 3: 1,03 (s, 3H), 1,05 (s, 3H), 1,44-1,51 (m,

2H), 1,78-1,85 (m, -1H), 1,93-2,01 (m, 1H), 2,50-2,55 (m, 3H), 2,64-2,78 (m,
3H), 4,03-4,08 (m, 1H), 4,43 (s, 2H), 4,50-4,55 (m, 2H), 5,20-5,24 (m, 1H), 5,34-

541 (m, 1H), 5,98-6,09 (m, 1H), 6,79-6,84 (m, 1H), 6,87-6,94 (m, 2H), 7,18-
7,21 (t, 1H), 7,26-7,43 (m, 10H); EMBR IEN m/z 495 [M+H]"

Preparacion 29

Amida del acido 5—metil—2.2-difenil-5-f(3R)-3-(3-prooeniloxi-benciioxi)-pirrolidin-

1-ill-hexanoico

El compuesto del titulo se preparé a partir del producto de la preparacion

... 28, usando el mismo .p‘rocedirhiento que se ha.descrito para el ejemplo 2, con la

adicion de' mas hidréxido potasico (2 equiv.) después de 20 horas y el
calentamiento se continué durante 4 h mas, proporcionando el producto en
forma de una goma amariila con un rendimiento del ‘88%.

'H RMN (400 MHz, CDs0D) 5: 0,99 (s; 3H), 1,01 ’(s, 3H), 1,23-1,28 (m,
2H), 1,67-1,69 (d, 3H), 1,74-1,82 (m, 1H), 1,88-1,95 (m, 1H), 2,40-2,44 (m, 2H),
2,47-2,53 (m, 1H), 2,55-2,74 {m, 3H), 3,99-4,04 (m, 1H), 4,42 (s, 2H), 4,85-4,87
(m, 1H), 6,40-6,42 (d, 1H), 6,88-6,90 (d, 1H), 6,96-6,99 (m, 2H), 7,21 -7,38 (m,
11H); EMBR IEN m/z 513 [M+H.]-+ ‘

Preparacion 30

Ester alilico del acido 3-aliloxi-4-fluoro-benzoico

- Se afiadié gota a gota bromuro de 'alilo' (3,04 m), 35,2 mmol) a una
suspensién de acido 4-ﬂuoro—3-hidroxibenzoico_(2,5 g, 16,0 mmél) y' carbonato

potasico (4,43 g, 32,03 mmol) en dimetiformamida (50 ml) a temperatura

q/g)O
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residuo se repartio entre éter dietilico (30 ml) y agua (30 ml}. La fase acuosa se

separd y se extrajo con mas éter dietilico (2 x 20 ml). Las fases organicas

combinadas se lavaron con agua (3 x 10 ml), se secaron sobre sulfato sédico y

se concentraron al vacio, proporcionando e! compuesto del titulo en forma dé
un liquido incolora con un rendimiento del 100%, 3,82 g. |

'"H RMN (400 MHz, CDCl,) : 4,65-4;66 (d, 2H), 4,804,82 (d, 2H), 5,28-
5,48 (m, 4H), 5,98-6,12 (m, 2H), 7,10-7,14 (dd, 1H), 7,65-7,69 (m, 2H); EMBR
ARCI m/z 237 [M+H]"

Preparacion 31

(3-Aliloxi-4-fluoro-fenil}-metanol -

Una solucion del ‘producto de la-preparacion 30 (2,0.g,.8,47 mmol) en
tetrahidrofurano (30 ml) se afadi6 gota a gota durante 20 minutos a una
solucién de hidruro de litio y aluminio en tetrahidrofurano (1 M, 16,9 ml, 16,9
mmol) a 0°C en una atmdsfera de nitrégeno, y'Ia solucion ée déjé calentar a

temperatura" ambiente durante 5 h. La mezcla se enfrid a 0°C y se inactivé

mediante la adicion secuencial gota a gota de agua (1 ml), una solucién acuosa

de hidroxido sdédico (2 M, 2 ml) y agua (3 mi), y la mezcla se agité a

temperétura ambiente durante 18 h. La mezcla se filtr6 a través de Celite® y la

capa de filtro se lavé con acetato de etilo (3 x 20 ml). El filtrado se separd yla
fase organica se lavé con saimuera (10 ml), se seco sobre sulfato sodicoy se
concentré al vacio, propormonando el compuesto del titulo en forma de un

liquido inceloro con un rendimiento del 100%, 1,75 g.

o

“ambiente y la mezcla se agitd durante 18 h. El disolvente se retird al vacio y-el



? NG~
"H RMN (400 MHz, CDCL) 8: 4,61-4,63 (m, 4H), 5,29-5,32 (d, 1H), 5,41-

5,45 (d, 1H), 6,02-6,11 (m, 1H), 6,85-6,89 (m, 1H), 7,00-7,07 (m, 2H); EMBR

APCI m/z 165 [M-OH]*

Preparacion 32

5 2-Aliloxi-4-bromometii-1-fluorobenceno

| Se anadié dibromotrifenilfosforano (2,3 g, 5,43 mmol) a una solucién del
producto de la preparaciéon 31 (900 mg, 4,94 mmol) en acetonitrilo (40 ml) a
tem‘peratura ambiente y la solucion se agité durante 18 h. El disolvente se retird

al vacio y el residuo se purificé por cromatografia en columna sobre gel de

}- 10 silice, eluyendo con pentano:acetato de etilo (80:20), proporcionando el
compuesto del titulo en forma de un liquido incoloro con un rendimiento del

..31%, 380mg. . . L L e
'H RMN (400 MHz, CDCly) 8: 4,44 (s, 2H), 4,61-4,63 (m, 2H), 5,30-5,34
(m, 1H), 5,41-5,47 (m, 1H), 6,02-6,11 (m, 1H), 6,91-6,94 (m, 1H), 6,99-7,05 (m,
15 2H); EMBR APCI m/z 165 [M-B]" |

Preparacion 33

5-[(3R)-3-(3-Aliloxi-4-fluoro-benciloxi)-pirrolidin-1-il}-5-metil-2, 2-

difenilhexanonitrilo

Se afiadié en porciones hidruro sédico (62 mg, 1,55 mmol) a una

20 solucién enfriada con hielo del producto de la preparacion 20 (270 mg, 0,775
mmol) en dimetiiformamida (3 ml) en una atmoésfera de nitrogeno. Despuéé de
agitar durante 1,5 h, se afadié una solucién del producto de la preparacion 32
(380 mg, 1,55 mmol) en dimetiiforrﬁamida (2 mlj y la mezcla ée déjé calentar a
‘témpe'ratu.ra ambiente y se 'agité 'durante 18 horas. EI disolvente se retiré al

"25 vacio y el residuo se repartié entre acetato de etilo (10 ml) y una solucion
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extrajo con mas acetato de etilo (10 mi). Las fases organlcas combinadas se
lavaron con agua G ml)y salmuera (5 ml), se secaron sobre sulfato sddico y se
concentraron al vacio. El residuo se puriﬁcé'por crdmatografia en ;co[umna
sobre gel de silice,' eluyendo con diclorometano:metanol:amoniaco 0,88 (de
99:1:0,1 2 98:2:0,2 a 95:5:0,5), propofcionando el compuesto del titulo en fonﬁa
de un aceite-amarillo con un rendimierito_del 38%, 1A50 mg.

'H RMN (400 MHz, CD;0D) &: 1,03 (s; 3H), 1,06 (s, 3H), 1,44-1,53 (m,
2H), 1,78-1,86 (m, 1H), 1,93-2,02 (m, 1H); 2,50-2,57 (m, 3H), 2,67-2,79 (m,
3H), 4,03-4,07 (m, 1H), 4,41 (é, 2H), 4,56-4,58 (m, 2H), 5,22-5,26 (m, iH), 5,36—
5,41 (m, 1H}, 5,99;6,08 (m, 1H), 6,85-6,88 (m, 1H), 6,98-7,06 (m, 2H), 7,28-

© 7.43 (m, 10H); EMBR IEN m/z 513 [M+H]"

Preparacion 34

5-[(3R)-3-(4-Fluoro-3-propeniloxi-bencilexi)-pirrolidin-1-ill-5-metil-2.2-

difenilhexanamida

El compuesto del titulo se preparé a partir del producto de la preparacién

33, usando el mismo procedimiento que se ha descrito para el ejemplo 2,

proporcnonando un aceite incoloro con un rend!mlento del 100%.

'H RMN (400 MHz, CD50D) &: 1,02 (s, 3H), 1,04 (s, 3H), 1,23-1,32 (m,
2H), 1,69-1,71(d, 3H), 1,77-1,86 (m, 1H), 1,89-1,97 (m, 1H), 2,40-2,82 (m, 6H),
4,02-4,07 (m, 1H), 4,39 (s, 2H), 4,88-4,95 (m, 1H), 6,37-6,40 (m, 1H), 6,95-6,99
(m, 1H), 7,04-7,11 (m, 2H), 7,22-7,38 (m, 10H); EMBR IEN m/z 531 [M+H]"

Preparaciéon 35

3-Benciloxi-5-hidroxi-benzonitrilo

P
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Se anadié carbohato de cesio (2,41 g, 7.4 mmol) a una solucién de 3,5-
dihidroxibenzonitrilo (1,0 g, 7,4 mmol) en dimetil_formarhida (5 mi) a temperatura
ambient:a y ia mezcla se agité durante 10 minutos. Se anadio gota'Aa_ gota
bromuro de bencilo (0,880 ml, 7,4 mmol) y la mezcla se calento a 80°C5 durante
30 minutos. El disol\iente se retird al vacio, el residuo se traté con-agua (10 ml),

se acidifico con acido clorhidrico acuoso (2 M) y se extrajo con acetato de etilo

| (3 x 25 ml). Las fases organicas combinadas se lavaron con agua (2 x 10 mi) y

salmuera (10 ml), se secaron sobre sulfato sédico y se concentraron al vacio.
El residuo se purificd por cromatografia en colgmna, eluyendo con acetato de
etilo/pentano (de 20:80 a 50:50), prdporcionando el corﬁpuesto del titulo en
forma de un sélido blanco con un rendimiento del 26%, 445 mg.

'H RMN (400 MHz, CD;0D)'8:'5:07 (s, 2H), 6,67-6,70 (m, 2H), 6,80 (d,

" 1H), 7,29-7,43 (m, 5H); -

EMBR IEN m/z 224 [M]

Preparacion 36

5-[(38)-3-(3-Benciloxi-5-ciano-fenoxi)-pirrolidin-1-ill-5-metil-2.2-

difenilhexanamida

Se afadid gota a gota diisopropilazodicarboxilato (215 ul, 1,09 mmol) a
una solucién enfriada. con hielo de’ trifenilfosfina (286 mg, 1,09 mmoi), el
producto de fa preparacion 35 (369 mg, 1,64 mmol) y el producto de la
preparacion 17 (200 mg, 0,546 mmeol) en tetrahidrofurano (10 ml), y fa mezcla
se agitd a temperatura ambiente durante 18 horas. La mezcla se concentré al
vacio y se purificé usando un cartucho Isolute® SCX;Z, eluyendo con metanol,
y después con amoniaco 1 M en metanol. Las fraccionés basicas se-

concentraron-al vacio y se purificaron adicionalmente por cromatografia en
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0,88 (de 98:2:0,2 a 97:3:0,3), proporcionando el compuesto del titulo en forma

‘de una éspuma naranja coh un rendimiento del 25%, 80 mg.

'H RMN (400 MHz, CD30D) §: 0,98 (s, 3H), 1,02 (s, 3H), 1,20-1,28 (m,

" 3H), 1,81-1,87 (m, 1H), 2,07-2,16 (m, 1H), 2,34-2,83 (m, 5H), 4,744,79 (m,

1H), 5,10°(s, 2H), 6,72-6,74 (m, 2H), 6,93 (s, 1H), 7,20-7,43 (m, 15H); EMBR
IEN miz 574 [M+H]*
Preparacién 37

5-{(35)-3- (7-{lterc-Butil(dimetiDsililoxi}-2-naftihoxilpirrolidin-1-ift-5-metil-2,2-

difenilhexanamida

Una solucion de 1,1-azobis(N,N-dimetifformamida) (109 mg, 0,630
mmol) en tetrahidrofurano: (2 ml) se afiadio gota.a 'goté"'a'una'solucién enfriada
con hielo de trifenilfosfina (165 mg, 0,630 mmoi), 7-{[dimetil(1,1-
dimetileti)sililjoxijnaftalen-2-ol [(115 mg, 0,420 mmol), Journal of Medicinal
Chemistry, 1993, Vol. 56, N° 22, pag. 3316]‘-y el producto de la preparacién 17
(171 mg, 0,467 mmol)l en tetrahidrofurano (3 ml), y la mezcla se agité a
temperatura ambiente durante 72 horas y después 60°C durante 18 h. La
mezcla se concentré al vacio y el residuo se purificd usando un qartUcho
Isolqte@ SCX-2, eluyendo con metanol y después con amoniaco 0,5 M en
metanol. Las fracciones basicas se concentraron al vacio y se purificaron
adicionalmente usando un cartucho de gel de silice RediSep®, eluyendd con
diclorometano:metanol:amoniaco 0,88 (de 100:0:0 a 92:8:0,6), proporcicnando -
el bompuesto del titulo en forma.de una goma incolora con un rendimiento del

34%, 90 mg.
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'H RMN (400 MHz, CD;0D) &: 0,25 (s, 6H), 0,95-1,10 (m, 15H), 1,19-
1,33 (m, 2H), 1,95 (m, 1H), 2,18 (m, 1H), 2,34-2,52 (m, 2H), 2,56-2,75 (m, 2H),
2.76-2,86 (m, 1H), 2,87-2,94 (m, 1H), 4,90 (m, 1H), 6,83-6,96 (m, 3H), 7,12'(m,
1H), 7,13-7,36 (m, 10H), 7,58-7,66 (m, 2H); EMBR APCI m/z 623 [M+H]*

Preparacion 38

Ester alilico del dcido 3-metoxi-4-cloro-benzoico

Se afadieron carbonato potasico (4,44 g, 32,156 mmol) y bromuro de
alilo (2,78 ml, 32,156 mmol) a una solucion agitada de é'cido 4-cl6ro-3-
metoxibenzoico '(3 -9, 16,078 mmol) en N,N-dimetilformamida (30 ml) y fa
mezcla se dejé en agitacidbn a temperatura ambiente durante 18 horas. La
mezcla de reaccion se repartidé entre éter dietilico (200 ml) y agua (150 ml), la
fase organica se extrajo y se-lavé adicion‘almente con agua (150 ml), se sécé
sobre sulfato sédico y se concentré al vacio, proporcionando ei compuesto del
titulo en forma de un aceite naranja con un rendimiento del 98%, 3,57 g.

1H‘RMN (400 MHz, CD3;0D) S:-3,92 (s, 3H), 4,79-4,82 (d, 2H), 5,26-5,29
(d., 1H), 5,37-5,42 (d, 1H), 6,00-6,10 (m, 1H}, 7,44-7,46 {d, 1H), 7,56-7,59 (dd,
1H), 7,62-7,63 {d, 1H);‘EI\‘ABR IEN m/z 227 [M+H]"

Preparacion 39

Acido 3-hidroxi-4-cloro-benzoico

Se anadio tribromuro de boro (1 M en diclorometano, 31 ml, 31,504
mmol) a una solucién enfriada con hielo dei producto de la preparacion 38 (3,56
g, 15,752 mmol) en diclorometano (30 ml) y Ia mezcla se agité-de.0°C a
temperatura ambiente durante 18 horas. La reaccién se interrumpid con una
solucién de‘ amoniaco 0,88 y se agité a temperatura ambienie durante 90

minutos. La mezcla de reaccion se acidificd hasta pH 1 mediante la adicion
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gota a gota de acido clorhidrico 2 N (ac.) y se extrajo con éter dietilico (2 x 50

mi). Las fases organicas combinadas se secaron sobre sulfato sédico y se

concentraron al vacio, proborcionando el compuesto del titulo en forma de un
solido amarillo palido con un rendimiento del 90%, 2,45 g. -

'H RMN (400 MHz, CD30D) &: 7,36-7,38 (d, 1H), 7,44-7,47, (dd, 1H),
7,54-7,55 (d, 1H); EMBR APCI m/z 171 [M-HT |

Preparacion 40

Ester alilico del acido 3-aliloxi-4-cloro-benzoico -

Se anadieron carbonato potasico (4,9 g, 35,057 mmol) y bromuro de alilo
(3,07 ml, 35,507 mmol) a una solucién agitada del producto de la preparacién.

39 (2,45 g, 14,203 mmol) en N,N-dimetilformamida (30 m}) y la mezcla se dejo

" en‘agitacion a temperatura ambiente durante 18 horas.: La.mezcla de reaccion

se repartié entre éter dietilico (70 ml) y agua (70 ml), despues !a fase organica

se extrajo y se lavé adicionaimente con agua (50 ml), se seco sobre sulfato

sbdico y se concentrd al vacio. El residuo se purificd por cromatografia en

_columna sobre gel de silice, eluyendo con pentano:acetato de etilo, de 100:0 a

90:10, proporcionando el compuesto del titulo en forma de un acéite naranja
palido con un. rendimiento del 74%, 2,65 g.

'H RMN (400 MHz, CD10D) &: 4,66-4,68 (d, 2H), 4,79-4,81 (d, 2H), 5,25-
5,31 (t, 2H), 5,36-5,49 (c, 2H), 6,00-6,12 (m, OH), 7,457 47 (d, 1H), 7,56-7,59
(dd, 1H); 7,62 (d, 1H) | '

Preparacion 41

{3-Aliloxi-4-cloro-feni)-metanol

Una solucién del producto de la preparacion 40 (2,6 g, 1b,30 mmol) en

tetrahidrofurano (40 mi) se afiadio gota a gota a una solucién agitada de hidruro
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de litio y aluminio (1 M en tetrahidrofurano, 21 ml, 20,60 mmol) durante 30 -

minutos a temperatura ambiente y se dejé en agitacién durante 18 horas. La
mezcla Eie reaccion se inaétivé mediante |la adicién gota a gota de agua (1 ml),
hidroxido sédico 2 M (2 ml) y agua (3 ml) y se dejé' en agitacién d:urante 3
horas. Después, la mezcla se filtr, lavando con éter dietilico (2 x 20 mi) y agua
(10 mi). La fase organica se extrajo, se secd sobré sulfato sddico y se
concentré al vacio, proporcionando el_compuesto del titulo en forma de un
aceite incoloro con un rendimiento dgl 69%, 1,4 g.

'H RMN (400 MHz, CD,0D) 3: 4,50 (s, 2H), 4,60-4,62 (d, 2H), 5,24-5,28
(d, 1H), 5,42-548 (d, 1H), 6,03-6,12 (m, 1H), 6,87-6,90 (d, 1H), 7,05 (s, 1H),

7.29-7,31 (d, 1H); EMBR IEN m/z 198 [M+H]*

- Preparacion 42°

2-Aliloxi-4-bromometil-1-clorobenceno

Se afadié dibromotrifenilfosforano (3,27 g, 7,758 mmol) a una solucion

agitada del producto de la preparacion 41 (1,4 g, 7,053 mmol) en acetonitrilo

(50 ml) y se dej6é en agitacion a temperatura ambiente durante 18 horas. Se

reaccion se agitd a temperatura ambiente durante 6 horas mas. Después, la
solucién se concentrd al vacio y se recristalizé en acetato de etilo caliente (25
ml) y éter dietilico (25 ml).- El sélido se fiitr6 de la solucion y el fitrado se
concentrd al vacio: El residuo se purificé por cromatografia en columna sobre
gel de silice, eluyendo con pentano:acetato ‘de etilo, de 100:0 a 80:20,
proporcionando el compuesto del titulo en forma de un aceite incoloro con un

rendimiento del 48%, 890 mg.

‘afiadid mas dibromotrifenilfosforano (3,27 g, 7,758 mmol) y la mezcla de- |
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'H RMN (400 MHz, CD;0D) &: 4,52 (s, 2H), 4,61-4,63 (d, 2H), 5,25-5,29

(d, 1H), 5,42-5,48 (d, 1H), 6,02-6,11 (m, 1H), 6,95-6,98 (d, 1H), 7,10 (d, 1H),
7.30-7,32 (d, 1H)

Preparacion 43

5-[(3R)-3-( 3-Alioni—4¥cloro-benc'iloxi)-pirrolidin-1 -ill-5-metil-2.2-

difenilhexanonitrilo

Una solucién del producto de la preparaciéon 20 (180 mg, 0,515 mmol) en
N,N-dimetilformamida (3 ml) se aﬁédic’: a una soclucion ‘enfriada con hielo de
hidruro sadico (dispersion al 60% en aceite mineral, 41 mg, 1,032 mmol) en
N,N-dimetilformamida (2 mi) y la mezcla se agitdé a 0°C durante 30 minutos. Se
anadio ei producto de la. preparacion 42 (270 mg, 1,032 m‘mol) y la rhézc[a se
agitd durante 18 horas de 0°C a temperatura ambiente. La ’reaccién se enfrid
con hielo, se afadié mas hidruro sodico (41 mg, 1,032 mmol) y la mezcla se
agitdo durante 3 horas mas a temperatura ambiente. Después, la mezcla de

reaccién se inactivoé con agua (3 ml), se concentré al vacio y el residuo acuoso

se repartio entre acetato de etilo (30 ml) y agua (20 ml). La fase organica se

separo, sellavé con agua (2 x 20 ml) y después se concentr6 al vacio. El
residuo se purificé por cromatografia en columna sobre gel de silice, eluyendo
con diclorometano:metanol:amoniaco 0,88, 95:5:0,5, proporcionando el
compuesto del titulo en forma de una goma parda con un rendimiento del 62%,
170 mg.

'"H RMN (400 MHz, CD10D) 3: 1,02 (s, 3H), 1,05 (s, 3H), 1,43-1,52 (m,
2H), 1,78-1,86 (m, 1H), 1,93-2,02 (m, tH), 2,49-2,56 (m, 3H), 2,65-2,79 (m,
3H), 4,03-4,08 (m, 1H), 4,43 (s, 2H), 4,56-4,58 (d, 2H), 5,22-5,26 (d, 1H), 5,39~
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5,45 (d, 1H), 5,99-6,08 (m, 1H), 6,85-6,88 (dd, 1H), 7,01-7,02 (d, 1H), 7,26-7,42

(m, 11H); EMBR APCI m/z 529 [M+H]"

Preparacion 44

5-( 3R§-3-(4-Cloro-3-propenioni—benciloxi)-Dirrolidin-1 -il]-5-metil-2.2-

difenilhexanamida

Se afiadié hidroxido potasico (340 mg, 6,055 mmol) a una solucién del
producto de la preparacion 43 (160 mg, 0,303 mmol) en 3-metil-3-pentanaol (7
ml) y la mezcla se calenté a reflujo durante 24 horas. Después, la mezcla de
reaccion se enfrid a temperatura ambiente, se concentrd al vacio y el residuo
se repartié entre acetato de etilo (25 ml) y agua (25 ml). La. fase acuosa se
separd, se extrajo con mas acetato de etilo (25 ml) y las fases organicas

combinadas—se secaron sobre ‘suifato sodico y se.concentraron al vacio,

_ proporcionando el compuesto del titulo en forma de una goma amarilla con un

rendimiento del 97%, 161 mg.
'"H RMN (400 MHz, CD;0D) &: 0,97 (s, 3H), 0,99 (s, 3H), 1,21-1,27 (m,

2H),1,70-1,72 (d, 3H), 1,74-1,80 (m, 1H}), 1,87-1,93 (m, 1H), 2,39-2,44 (m, 2H),

2,45-2,50 (m, 1H), 2,53-2,57 (dd, 1H), 2,58-2,65 (c, 1H), 2,68-2,72 (m, 1H),
3,98-4,02 (m, 1H), 4,39 (s, 2H), 4,93-5,00 (m, 1H), 6,38-6,40 (m, 1H), 6,94-6,97
(dd, 1H), 7,04 (d, 1H), 7,20-7,39 (m, 11H); EMBR APCI m/z 547 [M+H]*

Preparacion 45

5-[(3R)-3-(3-ben ciIOxi—4—ciano-fenoxi)nirrolidin-1 -il]-5-metil-2 2-

difenilhexanamida

Se afiadid hidruro sodico (diépersic’m al 60% en aceite minerai, 26 mg,
0,656 mmol) a una solucién enfriada.con hielo del producto de la preparacion

17 (200 mg, 0,546 mmol) en N,N-dimetilformamida (5 ml) y la mezcla se agitd
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durante 60 minutos. Se afiadio 2-benci!dxi-4-ﬂuorp—benzonitrilo (136 mg, 0,601
mmol) y la mezcla se agitd durante 18 horas a temperatura ambiente. La

mezcla de reaccion se inactiveé con agua (3 ml), se concentré al vacio y el

residuo acuoso se repéﬂ;ié entre acetato de etilo (20 mi) y agua (15 m!)". La fase

acuosa se separd y se extréjo con mas acetato de etilo (2 x 10 mi). Las fases
organicas. combinadas se concentraron al vacio y el residuo se purificd por
cromatografia en columna sobre gel del silice, eluyendo coﬁ
diclorometano:metanol:amoniaco 0,88, 95:5.0,5, proporcionando el compuesto
del titulo en forma de una espuma blanca con un rendiriiento del 33%, 105 mg.

~ 'HRMN (400 MHz, CD5;0D) &: 0,95 (s, 3H), 1,02 (s, 3H), 1,19-1,25 (m,
2H), 1,79-1,88 (m,- TH), 2,0?-2,16 (m, 1H}, 2,33-2,49 (m, 2H), 2,51-2',58 (m,
2H),2,67-2,74 (m, 1H), 2.,79‘—2i83 (m, 1H), 4,80-4,84 (m, 1H), 5,20 (s, 2H), 6,48-
6,:52 (dd, 1H), 6,57-6,58 (d, 1H), 7,20-7,38 (m, 13H), 7,44-7,46 (m, 2H), 7.48-
7,50 (d, 1H); EMBR APC! m/z 574 [M+H]" '

Preparacion 46

(3-Aliloxi-2-cloro-fenil)-metanol

Se anadid borohidrhro sodico (185 mg, 4,883 mmol) a una solucion del
producto de la preparacion 99 (800 mg, 4,07 mmol) en etanol {30 mi) y la
mezcla se agitd a temperatura ambiente durante 18 horas. La mezcla se
inactivd mediante la adicién de agua (30 ml) seguido de la adicién gota a gota
de acido acético glacial hasté que cesd la efervescencia. Después, la mezcla
se extrajo con éter dietilico (2 x 50j rhl) y las fases organicas combinadas se
Iévamn con una so-lucién acuosa saturada de carbonato acido sddico (40 ml),

se secaron sobre sulfato sddico y se.concentraron al vacio, proporcionando el
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ccmpuésfo dei tifulo en forma de una goma incolora con un rendimiento d.el'
100%, 805 mg. | | |

1I:i“F{I't.ﬂl'«I .(400'MH2,. CD:0D) &: 4,604,862 (m, 2H), 4,664,69 (d, 2H), -
5,24-5,28 (d, 1H), 5,43-547 (d, 1H), 6,01-6,12 (m, 1H),.6,82-6,84 (d, 1]—!),_ 7,09-
7,12 {m, 1H), 7,22-7,26 (m, 1H); EMBR IEN m/z 198 [M+H]’

" Preparacion 47

Bromuro de 3-aliloxi-2-cloro-bencilo

Se afiadié dibromotrifenilfosforano (1,87 g, 4,431 mmol) a una solucion
dei producto de la preparacidn 46 (800 mg, 4,028 mmol) en acetonitrilo (30 ml)
yla mezcla se dejd en agitacién a temperatura ambiente durante 18 horas. Se -

afiadié mas dibromotrifenilfosforano (1,87 g, 4,431 mmol) y la mezcla se agité a

- témperatura ambiente durante 6 horas mas. La:soelucién se concentré al vacio y

el residuo se recristalizd en acetato de etilo caliente (15 ml) y éter dietilico (15

mi). El sélido. se filtré de la solucién y el filtrado se concentrdé al vacio. El
residuc se puriﬁcé por cromatografia en columna sobre gel de silice, eluyendo
con pentanc:acetato de etilo, de 100:0 a 90:10, proporcionando el compuesto
dei titulo en forma de un aceite incoloro con un rendimiento del 27%, 285 mg.
"H RMN (400 MHz, CD;0D) &: 4,61-4,63 (m, 2H), 4,65 (s, 2H), 5,26-5,29
(d, 1H), 5,43-5,49 (d, 1H), 6,00-6,11 (m, 1‘H), 7,01-7,03 (d, 1H}, 7,08-7,10 (d,

1H), 7,20-7,24 (t, 1H); EMBR APCI m/z 262 [M+H]"

Preparacion 48

5-[{3R)-3-{3-Aliloxi-2-cloro-benciloxi)-pirrolidin-1 —il1'—-5—|jnt_atil—2 2=

difenilhexananitrilo

El compuesto del titulo se prepard a partir del producto della- preparacion

.47 y el produclo de la breparacién 20, usando el mismo'proce'dimiento que se .



10

100 | :. ﬂ/’—?,%

ha descrito para la preparacién 43, proporcionando una goma parda con un
rendimiento del 46%. '

'H RMN (400 MHz, CD,0D) &: 1,03 (s, 3H), 1,05 (s, 3H), 1,45-1,51 (m,
2H), 1,81-1,90 (m, 1H), 1,95-2,04 (m, 1H), 2,50-2,58 (m, 3H), 2,65-2,79 (m,
3H), 4,074,1é (m, 1H), 4,49-4,54 (m, 2H), 4,59-4,61 (m, 2H), 5,24-5,27 (d, 1H),
5,41-5,47 (d, 1H), 6,02-6,11 (m, 1H), 6,96-6,98 (d, 1H), 7,06-7,08 (d, 1H), 7,17-
7,42 (m, 11H); EMBR APCI m/z 529 [M+HT '

Preparacion 49

5-[(3R)-3-(2-Cloro-3-propeniloxi-benciloxi)-pirrolidin-1-iill-5-metil-2. 2-

difenilhexanamida

El compuesto del titulo se prepard a partir del producto de la preparacién

-~ 48, usando el mismo procedimiento que se ha descrito para la-preparacion 44;-

15

20

25

proporcionando una goma amarilla con un rendimiento del 100%.

'H RMN (400 MHz, CD;0D) &: 0,98 (s, 3H), 1,01 (s, 3H), 1,23-1,27 (m,
2H), 1,71-1,73 (d, 3H), 1,78-1,85 (m, 1H), 1,90-1,97 (m, 1H), 2,40-2,44 (m, 2H),
2,46-2,58 (m, 2H), 2,61-2,67 (c, 1H), 2,71-2,75 {m, 1H), 4,03-4,09 (m, 1H),
4,52-4,53 (d, 2H), 4,93-5,00 (m, 1H), 6,40-6,42 (m, 1H), 7,00-7,02 (d, 1H), 7,11-

17,40 (m, 12H); EMBR APCI m/z 547 [M+H]*

“Preparacion 50

5-Ox0-5-(4-fenoxipiperidin-1-i)-2.2-difenilpentanonitriloc

Se afadieron 1-hidroxibenzotriazol hidrato (5,67 g, 42 mmol) y
trietilamina. (14,88 mi, 107 mmol) a &cido 4—ciano-4,4-difeniibutanoico
(dbcumento WQ97/24325) (10,39 . g, 39 mmol) y clorhidrato de 4-fenoxi-
piperidina (6,32 g, 36 mmol) en N,N-dimetilformamida (150 ml).' La mezcla se .

agitd durante 10 minutos. Después, se ‘aﬁaic.iié clorhidrato de 1-(3-
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dimetiiaminOpropiI)-3-eti[carbodiimida (8,20 g 42 mmol} vy la mezcla se agitd a
temperatufa ambiente durante 18 horas. Después, la mezcla de reaccién se
concent;c'} al vacio y el residuc se repartié entre acetato de etilo (100 mi) y agua
('100 ml). La fase organica se separd, se lavéd con agua (100 mi) y salmuera (30
mi), se secd sobre sulfato de magnesio y se concentrd al vacio. El residuo se

trituré con éter dietilico, se retird por filtracién, se lavé con éter dietilico y se

purificé por cromatografia en c¢olumna sobre gel de silice, eluyendo con

pentano:acetato de etilo, de 75:25 a 50:50, proporcionando el compuesto del

tit'ulo en forma-de un sélido blanco (14,4 g) con un rendimiento del 95%. '
H RMN (400 MHz, CDCly) 3: 1,74-1,90 (m, 4H), 2,45-2,49 (m, 2H), 2,79-

2,83 (m, 2H), 3,27-3,33 (m, 1H), 3,54-3,61 (m, 1H), 3,62-3,74 (m, 2H), 4,49-

453 (m,. 1H);6;87-6,91 (m, 2H), 6,93-6,98 (m;.1H), 7,26-7,43 (m, 12H); EMBR. .

15

- 20

25

APCl m/z 426 [M+H]"

Preparacion 51

4-](3-Bromobencilloxilpiperidina-1 _carboxilato de terc-butilo

Se afiadio hidruro sodico (dispersién al 60% en aceite minerai, 3,31 g, 83
mmol) a una solucién enfriada ceh hielo de 1-ferc~butoxicarbonil-4-hidroxi—
piperidina (16,64 g, 83 mmol) en tetrahidrofurano (200 ml} y la mezcla se agité
a,'D"C durante 30 minutos. Se afadié bromuro de 3-bromobenciio (20,66 g, 83
mmaod) y Ié mezcla se agitd a temperatura ambiente durahte 18 horas. Despues,
la reaccién se inierrumpié con agua (50 mf} y se concentro al vacio. El residuo
acuoso se extrajo con acetato de etilo (2 x 100 ml) vy las fases orgénicas
combinadas se tavaron con salmuera (100 mi), se secaron sobre sulfato de
magnesio y se concentraron al vacio. La purificacién del residuo por

cromatografia en columna sobre gel de silice, eluyendo con pentano:acetato de
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ace1te incoloro con un rendimiento del 61%, 18,64 g.
1H RMN (400 MHz, CDCIa) 8: 1,45 (s, 8H), 1,54-1,62 (m 2H), 1,81-1,88
{m, 2H), 3,08-3,14 (m 2H), 3,562-3, 58 (m, 1H), 3,73-3,79 (m, 2H), 4,51 (s, 2H),

7.18- 7.26 (m, 2H), 7:38-7.41 (m, 1H), 7.49 (m, 1H); EMBR APCl miz 372
VT

Preparacion 52

4-[(3-Bromobencil)oxilpiperidina

| Se afiadié acido clorhidrico {4 M en dioxano, 340 mi) a una solucion del
producto de la preparacion _51' (18,64 g, 50 mmol) en dioxano (50 mi) y la
mezcla se agité a temperatura ambiente durante 2,5 horas. La mezcla de
reaccion se cohcentrd al.vacio:y el residuo se disolvid ‘en acido clorhidrico

acueso 2 M (200 ml) y se lavé con éter dietilico (2 x 100 mi). La fase acuosa se

" ajustd a pH 10 con una solucién acuosa 2 M de hidréxido sédico y se extrajo
cen éter dietilice (3 x 200 ml). Las fases organicas combinadas se secaron
sobre sulfato sddico y se concentraron al vacio, proporcionando el compuesto

del titulo en forma de un acéite incoloro con un rendimiento del 98%, 13,39 g.

H RMN (400 MHz, CDCla) &: 1,45-1,55 (m, 2H), 1,92-1,87 (m, 2H), 2,58
2,64 (m, 2H), 3,07-3,13 (m, 2H), 3,42-3,49 (m, 1H), 4,51 (s, 2H), 7,17-7,27 (m,

" 2H), 7,37-7,40 (m, 1H), 7,50 (m, 1H); EMBR APCI m/z 270 [M+H]"

Preparacién 53

5-(4-1{3-Bromobencilloxilpiperidin-1-ii)-5-0x0-2 2—d|femluentanomtnlo

'El -compuesto del fitulo se prepard a partir de dcido 4-cianc-4.4-

difenilbutanoico _{dpcumento W09724325) y el producto de la preparacmn_ 52

-~

)

etilo, de 90;10 a 80:20, proporciond el compuesto del titulo en forma de un
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usando el mismo procedimiento que se ha descrito para la preparacién 50, con

un rendimiento del 95%.

'H RMN (400 MHz, CDCl5) 8 1,63 (m, 2H), 1,82 (m, 2H), 2,46 (m, 2H),
2,80 (m, 2H), 3,17 (m, 1H), 3,35 (m, 1H), 3,51-3,64 (m, 2H), 3,88 (m, 1H), 4,44-

4,53 (m, 2H), 7,17-7,42 (m, 14H); EMBR APCI m/z 519 [M+H]*

Preparacion 54

IAr_'nida del .acido .5-(4-hidroxi—nir3eridin—1 -il}-5-metil-2.2-difenii-hexanocicao

Se afiadio una solucion acuosa 1 M de HCI (2,43 ml, 9,43 mmol) & una.
solucién agitada del ejemplo 91 en etanol (250 ml}. Se afiadid hidréxido de
paladio (I} al 20% sobre carbono (1 g) y la mezcla resuitante se agité en una

atmasfera de gés-hidrégeno (344,737 kPa (50 psi)) a 50°C durante 18 horas.

" La mezcla de reaccion se filtrd.a través de arbocel y después se concentrd al

_\facfo. El residuo se disclvié en agua (100 ml), la solucion se ajustd a pH 12 con

una solucidn acuasa 2 M de hidroxido sodico y se extraj_o con ace'ta.to de etilo
{3 x 100 ml). Las fases organicas combinadas se secaron soEre sulfato de
rﬁ_agnesit‘:, y-. se concenfraron al vacio, produéiendo Llné espumé blan_ﬁa con un
rendimiento del 95%, 3,39 g. |

"H RMN {400 MHz, CD,0D) &: 0,97 (s, 6H), 1,23-1,27 (m, 2H), 1,39—1,.43

(m, 2H), 1,74-1,78 (m, 2H), 2,06-2,11 (m, 2H), 2,40-2,44 (m, 2H), 2,65-2,68 (m,

2H), 3,47 (m, 1H), 7,23-7,39 (m; 10H); EMBR IEN mfz 381 [M+H]"

Preparacion 55 -

5-Amino-5-metil-2 2-difenilhexancnitrilo

'.Se afnadieron terc-butéxido p-otésico (203 mg, 1,81 mmol) ¥ 2,2-dioxido
de 4,4-dimetilu1,2,3-oxatiazin‘an-3-c:arb0xilét0 de’ térc—butilo [(400 mg, 1.51
mmol), documento WO2003037327, pag. 83] a una solucién de

b
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difenilacetonitrilo (349 mg, 1,81 mmol) en N, N-dimetiformamida (5 mi) y Ia

mezcla se agitd durante 18 horas a temperatura ambiente. Después, la mezcla

de reaccién se concentré al vacio y el residuo se traté con acido clorhidrico (4

M en dioxano,' 10-ml) y se calentd a 40°C durante 2,5 horas. La mezcla de
reaccién se concentrd al vacio y> el residuo se basificd con una _solucién
saturada de carbonato acido sc’n‘dico y se extréjo con acetato de etilo (2 x-30
mi). La solucién organica combinadar se secd sabre sulfato de magnesio, se
concentré al vacio v el residuo se purifico por .cromatografia en columna sobre
gel de silice, eluyendo con diclorometano:metanol:amoniaco 0,88, 90:10:1,
proporcionando el compuesto del titulo en forma de un aceite incoloro con un .
rendimiento del 77%, 324 mg.

. :'1.H"'RMN.(400 MHz, CDCls) &: 117 (m, 6H), 1,48-1,57. (m;:2H), 2,20-2,40
(s a, 2H), 2,42-2,53.(m, 2H), 7,22-743 (m, 10H); EMBR APCI m/z 279 [M+H]"

Preparacion 56

5-{3-Hidroxiazetidin-1-i)-5-metil-2 .Zl{i ifenilhexanohitrib

Una mezcla de (+/-)-epiclorahidrina {1,47 mi, 18,76 mmol) ¥ el producfo
de la preparacion 55 (4,74 g, 17.mmol} en metanol (50 m) se calento a 60°C
durante 48 horas. Después, la mezcla de reaccién se concentrd al vacio y el
residuc se.repartié entre acetato de etilo (50 ml).y una solucion de carbonato

acido sadico (30 ml). La fase acuosa se separd y se extrajo con acetato de etilo

{2 x 50 ml): La solucidén organica combinada se secd sobre sulfato de

magnesio, se concentro al vacio y el residuo se purificé por cromatografia en

columna sobre gel de silice, eluyendo con diclorometano:metanol:amoniaco

0,88, de 100:0:0 a 95:5:0,5, proporcicnando el compuesto del titulo en farma de

un aceite amarillo palido con un rendimiento del 50%, 2,86 g.
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H RMN (400 MHz, CDCl,) &: 0,93 (s, 6H), 1,29-1,39 (m, 2H), 2,38-2,50
(M, 2H), 2,90-3,00 (m, 2H), 3,29-3,39 (m, 2H), 4,29-4,39 (m, 1H), 7.24-7.45 (m,

10H); EMBR APCI m/z 335 [M+H]".

Preparacién 57

5 Metanosulfonato de 1~(4—ciano-i.1-dimeti|—4,44difenilbutil)azetidin-3-ilo .-

_ Se anadié cloruro de metanosulfonilo (3,3 mi, 43 mmol) a una solucién
del prqducto de la preparacién 56 (4,82 g, 14,4 mmol) en piridina (50 ml)'
enfriada a -15°C. La mezcla se agitdo durante 2 horés, dejando que la
temperatura alcanzara 0°C y después se concentrd al vacio. EI‘residuo se
) 10 repartid entre acetato de etilo (100 mI) y una solucién de carbonato acido
sodico (100 ml) y la fase organica se separd, se secd sobre sulfato de
» magnesio y se concentrd al'vacio. La purificacidn del residuo por cromatografia
en- columna sobre gel de silice, eluyendo con 2:1 de pentano:écetato de
| etilo/metanol/amoniaco 0,85 (90/10/1), prop-orcioné el compuesto dei titulo en |

15 foi'ma de un aceite amarillo con un rendimiento del 81%, 4,80 g.

'H RMN (400 MHz, CDCls) 8: 0,95 (s, 6H), 1,30-1,41 (m, 2H), 2,42-2,55

(m, 2H), 2,98 (s, 3H), 3,25-3,37 (.m, 2H), 3,44-3,56 (‘m, 2H), 5,00-5,06 (m, 1H),

7.23-7.44 (m, 10H); EMBR APCI m/z 413 [M+H]* |

Preparacién 58.

20 Clorhidrato de metanosulfonato_ de azetidin-3-ilo
Una mezcla de fnetanosulfonato de 1-(difenilmetil)azetidin-3-i_ld
(documente WOQ725322, pag. 64), (20 g, 63 mmol) y cloroetilcloroformiato (10
ml, 95 mmol) en diclorometano (100 ml) se calenté a reflujo durante 2,5 horas.
' Después, la mezcla de reaccidn se concentrd al vacio y el fesid_uo se re-

25 disolvio en metanol (100 ml) y se calenté a reflujo durante 2,5 horas mas.
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Después, la mezcla se enfrid a temperatura ambiente y se concentrd ai vacio,
proporcionando el compuesto del titulo en forma de un sdlido blanco con -
rendimiento cuantitativo, 9,6 g.

'H RMN (400 MHz, DMSO-dg) 5: 3.28 (s, 3H), 4,00-4,15 (m, 2H), 4,31

" (m, 2H), 5,28-5,38 (, 1H): EMBR APCI miz 152 [M+H]"

Preparacion 59

Cloruro de 4-ciano-4 4-difenilbutanoilo

Se afiadié N,N-dimetilformamida (1 gota) a una suspension de acido 4-
ciano—4.4—difeniIbutanoico (789,29 mmol),' documento WQ97/24325] y cloruro

de Oxalild (5.2 ml, 80 mmol) en diclorometano (40 rhl) y la mezcla se agitd a

temperatura ambiente durante 2 haras. Después, la mezcla de reaccion se
" cancentré al vacio v el residuo se destilo azeotrdpicamente con toluenao (3 x 50

~ ml), proporcionando el compuesto del titulo bruto. El material se usd en la

preparacion 60 sin purificacion adicional.

Preparacion 60

Metanosulfonato de 1-{4-ciano-4 4-difenilbutanoiliazetidin-3-ilo

Se afadieron gota a gota trietilamina (12,3 ml, 87 mmol) y: una solucion-
del producto de la preparacién 52 (8,23 g, 29 mmol) en diclorometano a una
solucién de la preparacion 58 (5,53 g, 29 mmol) en diclorometano (50 mi}, se
enfrid a -78°C y la mezcla se agitd a esta temperatura durante 1 hora. La
mezcla de reaccién se inactivé con acido clorhidrico 2 N (50 i"ﬁ|} y la fase

organica se separd, se sect sobre sulfato de magnesio y se concentrd al vacio.

~ La purificacion del residuo por cromatografia en columna sobre gel de silice,

eluyendo con acetato de efilo:pentano, de 50:50 a 100:0, proporcioné el

on
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compuesto del titulo en forma de un aceite amarille con un rendimiento del

97%, 1.4 g.

"H RMN (400 MHz, CDCls) & 2,17-2,29 (m, 2H), 2,71-2,80 (m, 2H), 3,05

(s, 3H), 4,03-4,20 (m, 2H), 4,26-4,38 (m, 2H), 5,18-5,22 (m, 1H), 7,24-7.45 (m,

10H); EMBR APCI m/z 399 [M+H]"

Preparacion 61

- 5-{3-[2-(Benciloxifenoxilazetidin-1-il}-5-ox0-2 . 2-difeniipentanenitrilo -

El compuesto del titulo se preparo a partir del producto de fa prepéracién
60 y 2-(benciloxifenol, usando el mismo procedimiento que se ha descrito para
el ejemplo 99, en forma de un aceite amarillo con un rendimiento del 77%.
'H RMN (4{10 MHz, CDCls) 8: 2,18-2,24 (m, 2H), 2,75-2,80 ‘(m, 2H), 4,02-
4,10-(m, .2H), 4,23-4,33 (m, 2H),;4,82-4,91 (m, 1H), 5,08 {s; 2H), 6,62-6,65 (m,
1H), 6,84-6,99 (m, 3H), 7,24-7 43 (m, 15H); EMBR APCI miz 503 [MH;HI+

Preparacion 62

5-{3-[2-(Benciloxi)fenoxilazetidin-1-il}-5-metil-2, 2-difenilhexanonitrilo

Una solucion del productc de la preparacién 61 (700 mg, 1,39 mmol) en

tetrahidrofurano (1¢ ml) se enfrié a -35°C. Se aﬁadiér cloruro de circonio (650 g,

2,78 mmol) y la mezcla de reaccion se agitd a -35°C. durante 1 hora. Después,
se anadié gota a gota cloruro de metiimagnesio (3 M en tetrahidrofurano, 4,2

ml, 12,6 mmol} y la mezcla se agito ‘durante 3 horas, manteniendo la

temperatura poer debajo de -20°C. La reaccidn se interrumpié con una solucion

1 N de hidroxido sddico {10 ml) y la mezcla se fiitré a través de Arbocel®,

lavando con acetato de etilo. La fase organica del filtrado se separg, se lavo

con salmuera (20 ml), se secd sobre suffato de magnesio y se concentro al

vacio. La purificacién del residuo por cromatografia en columna sobre gel de
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silice, eluyendo con pentanb:acetato de etilo, de 85:15 a 50:50 proporciond e!

campuesto del titulo en forma de un aceite amarillo con un rendimiento del

“10%, 68 mg.

TH RMN (400 MHz, CDCly) &: 0,98 (s, 6H), 1,35-1,42 (m, 2H), 2,45-2,58

(M, 2H), 3.20-3,32 (i, 2H), 3,40-3,55 (m, 2H), 4,68-4,78 (m, 1H), 5,13 (5, 2H),

6,64-6,72 (d, 1H), 6,85-6,99 (m, 3H), 7,24-7,48 (m, 15H); EMBR'IEN m/z 517
[M+H]

Preparacién 63 -

5-{3-[2-(Benciloxilfenoxilazetidin-1-il}-5-metil-2, 2-difenilhexanamida

El compuesta del titulo se prepard a partir del producto de la preparacion

62, usando el mismo procedimiento que se ha descrito para el ejemplo 100, en

forma de una goma incolera con un rendimiento del 55%.

H RMN (400 MHz, CDCly) &: 0,90 (s, 6H), 1,15-1,22 (m, 2H), 2,42-2,52
(m, 2H), 3,18-3,32 (m, 2H), 3.40-3,58 (m, 2H), 4,65-4.78 (m, 1H), 5,13 (s, 2H),
5,40-5,60 (m, 2H), 6,62-6,70 (m, 1H), 6,82-6,97 (m, 3H), 7,23-7,44 (m, 15H);
EMBR APCI miz 535 [M+H]"

Preparacidn 64

Clorhidrato de 3-fenoxiazetidina

Se afiadio Pd al 10%/C (2,5 g) a una solucién de 1-(difenilmetil)-3-fenoxi- -
azetidina (27,7 g, 88 mmol) en~ etanol (100 mi) y acido acético (100 ml) y la
mezcla se agitd a temperatura ambiente, a 344,737 kPa (50 psi) de hidrégeno,

durante 24 horas. Después, la mezcla de reaccién se filtré a través de Arbocel®

vy el filtrado se concentrd al vacio. El residuo se disolvid en éter dietilico (200

ml), se enfrié a 0°C y se traté con acido clorhidrico (1 M en éter dietlico, 120

mi). Después, el disolvente se evapord a presion reducida y el residuo se
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preporcionando el compueste del titulo en forma de un solido blanco con un’

rendimiento del 86%, 13,99 g. EMBR APCI m/z 160 [M+H]*

Preparacion 65

| 5—on=5-{3-fenoxiazétidin—1-il)—2.2—difenilpentanonitrilo_

- Una mezcla del producte de |a preparacién 64 (1,13 g, 7,6 mmol), &cido
4—c_:iano-4,4-difenilbutanoico [(2,4 g, 9,12 mmol), d-ocumento' WQ97/24325],
clorhidrato de 1—(3-dimeti|'aminopropil)-3—etilcarbodiimida (1,76 g, 9,12 mmol), 1-
hidroxibenz.otriazol hidrato {1,30 g, 9,12 mmol} y N,N-diisopropiletilamina (5,3
ml, 19 mmol) en diclorometano (50 mi) se agité a temperatura ambiente
durante 18 horas. Después, la rﬁezc!a de reaccion se diluyd con acetato de -
etilo (50 mi), se lavd con-acido clorhidrico 2 M.(30" ml), y una solucion d.e
carbonato acido sddico (30 ml), se secd sobre sulfato de magnesio y se
concentré ai vacio. Después, la purificacién del residuo por cromatografia en
columna sobre gel de silice, eluyéndo con pentano:acetato de etilo, de 100:0 a
0:100, proporcioné el compuesto del titulo en fon'na- de un aceite incoioro_con
un rendimiento del 75%, 2,28 g. |

'H RMN (400 MHz, COCla) 5: 2,20-2,25 (m, 2H), 2,75-2,82 (m, 2H), 3,97-
4,08 (m, 2H), 4,28-4,40 (m, 2H), 4,85-4,90 (m, 1H), 6,65-6,74 (m, 2H), 6,98-
7,04 (m, 1H), 7.24-7,43 (m, 12H)‘; EMBR APCI m/z 397[M+H]"

Preparacién 66

ferc-Butil-{4-(vodometil)fenoxildimetiisilano

Se afiadieron trifenilfosfina (1,32 g, 5,03 mmol), imidazol (370 mg, 5,47
mmaol) y yodo (1,16 g, 4,61 mmol) a una sclucidn enfriada con hielo de 4-(ferc-

butildimetiIsili[dxi)bencil alcohol [(1 g, 4,19 mmal}, Tet'. Lett. (2004), 45, 9617] en

QBT

- destilé azeotrépicamente con toluenc y se ftrifiurd con acetato de etilo,
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tetrahidrofurano (50 ml) y la mezcla se agité a 0°C durante 10. minutos y a
temperatura ambiente durante 30 minutos. Después, la mezcla de reaccion se
concentro al vacioy el residuo se repartié entre acetato de etilo y agua. La fase
organica se separo, se secd sobre sulfato de magnesio'y se concentsé al vacio.
La purificacion del residuo por cromatografia en columna sobre gel de silice,
eluyeﬁdo con pentano, proporciond el compuesto del titulo con un rendimiento
del 41%, 600 mg. |

'H RMN (400 MHz, CDCl) 8: 0,00 (s, 6H), 0,78 (s, SH), 4,26 (s, 2H),
6,72-6.98 (m, 2H), 7,22-7,28 (m, 2H)

Preparacion 67

~5-Aliloxi-2 ,4-dicloro-fenol

Se combinaron 4;6-diclbrorresorcinol (3,80 g, 21 mmol),.bromuro de alilo

(1,82 ml, 21 mmol) y carbonato potasico (2,24 g, 21 mmol) en DMF y la mezcla

se agitd a temperatura ambiente durante 18 horas. La DMF se retird al vacio y

el residuo se acidificd con acido clorhidrico 2 M (50 ml) y se extrajo con acetato
de etilo (2 x 50 ml). La solucién crganica combinada se secd sobre suifato de
magnesio y se concentrd al vacio. El residuo se purificd por cromatografia en
columna sobre gel de silice, eluyendo con 9:1 a 4.1 de pentano:acetato de etilo,
proporcionahdo el compuesto del titulo en forma de un aceite amarillo con un
rendimiento del 27%, 1,24 g. '

"H RMN (400 MHz, CDCly) 5: 4,55-4,60 (m, 2H), 5,33-5,52 (m, 2H), 5,95-
6,10 (m, 1H), 6,62 (s, 1H) 7.3 (s, 1H); EMBR IEN m/z 217 [M-H]*

Preparac:on 68

5-13-( 5—Aliloxi-2.4-dic|oro-fenoxi)—azetidin-1—il]—5-metil-2,2-difenil—héxanonitrilo

12
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El compuesto del titulo serprepa.rc‘: a partir de los productos de ia

preparacion 67 y de la preparacion 57, usando el mismo procedimiento que se

ha descrito para el ejemblo 99, en forma de una goma incolora con un.
rendimiento del 93%.

"H RMN (400 MHz, CDCl3) 5: 0,98 (s, 6H), 1,31-1,40 (m, 2H), 2,41-2,55
(m, 2H), 3,20-3,25 (m, 2H), 3,48-3,58 (m, 2H), 4,55-4,58 (m, 2H), 4,62-4,75 (m,
1H), 5,32-5,38 (m, 1H), 5,40-5,48 (m, 1H), 5,85-6,10 (m, 1H}, 6,28 (s, 1H), 7,25-
7,45 (m, 11H); EMBR APCI m/z 535 [I'..ri.+H]+

Preparacién 69

2. Aliloxi-4.5-dicloro-fenal

El compuesto del titulo se prepard a partir de 4,5-diclorocatecol usando
el mismo procedimiento que se ha descrite para la preparacién 67, en forma de
un solido resa con un rendimiento del 62%.

'H RMN {400 MHz, CDCla) &: 4,55-4,60 {m, 2H), 5,35-5,45 {(m, 2H), 5,81
{1H, s), 5,95-—6,10 (m, 1H), 6,80 (s, 1H), 7,03 (s, 1H); EMBR APCI m/z 217 [M-
H]*

Preparacion 70

5-[3-(2-Aliloxi-4.5-dicloro-fenoxi}-azetidin-1-ill-5-metil-2 . 2-difenil-hexanonitrilo

El compuesto del titulo se prepard a partir de los productos de la
preparacion 69 y la preparacién 57, usando el mismo procedimientorque se ha
descrito para el ejemplo 29, en forma de una goma incolora con un rendimiento
del 75%.

'H RMN (400 MHz, CDCls) &: 0,98 (s, 6H), 1,31-1,40 (m, 2H), 2,41-2,55

(m, 2H), 3,15-3,25 (m, 2H), 3,36-3,50.(m, 2H), 4,50-4,58 (m, 2H), 4,560-4,66 (m,
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1H), 5,28-5,42 (m, 2H), 5,95-6,10 (m, 1H), 6,65 (s, TH), 6,95 (s, 1H), 7,25-7,45
(m, 10H); EMBR APCI m/z 535 [M+H]" |

Preparacién 71

1-Aliloxi-3-bromametil-bencenoc

A una solucion de (3Qali[oxi—fenil)-metanol (Tetrahedron (2000),. 56 (13),

~ 1873-1882) (1,07 g, 6,49 mmol) en THF {7 ml} a 3°C se le afnadio tetrabremuro

de carbono (2,69 g, 8,11 mmol) y despues trifenilfosfina (2,13 g, 8,11 mmol) en
THF (2 mi). La mezcla de reaccion se agitd a 5°C durante 1 hora. La mezcla de
reaccién se filtré y se concenird al vacio. El residuo se lavo con pentano, dando
un sdlido amarillo que se purificd por cromatografia en columna sobre gel de
éiiipe, eluyendo con pentano.acetato de etilo, de 1‘00:0 a 95:5, proporcichando
el -compuesta ‘de! titulo en.forma.-de un aceite amarillo.palide con un
rendimiento de! 24%, 350 mg. | |

'H RMN (400 MHz, CDCls) &: 4,47 (s, 2H), 4,51-4,60 (m, 2H), 5,26-5,35
(m, 1H), 5,37-5,47 (m, 1H), 5,89-6,11 {m, 1H), 6,82-8,9C (m, 1H), 6,52-7,01 (m,
2H), 7,21-7,3b (m, 1H).

Preparacién 72

5—{3—(3-AIiloxi—benci[oxi)-azetidin-1'-il1~5-metii-z.z-@ﬁil-hexanonitri!o

Se afnadié en porciones hiaruro sGdico (dispersién al 0% en aceite
mihera[, 24 mg, 0,586 mmol) a una solucidn enfriada con hielo del producto de
la preparacion 56 (166 mg, 0,496 mmol) en N,N-dimetitformamida (2 mi) y la
mezcla se agitdé a 0°C durante 15 min. Se anadi6 el producto de 1a preparacion -
71 (169 mg, 0,746 mmol) y la mezcla se agitd durante 0,5 horas a 0°C.
Después, la mezcla de reaccién se inactivé con &cido clorhidrico 2 N (2 ml)y-

después se basificé con una solucién saturada de carbonato &cido sddico.
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Después, la mezcla resultante se repartio entre acetato de etilo (50 ml) y agua
(10 mi). La fase aclidsa se separd y se extrajo con acetato de etilo (1 x 50 ml).
La solucnon organica combmada se secO sobre sulfato de magnesio, se
concentrd al vacio y el residuo se purificé por cromatografia en columna sobre
gel de silice, eluyendo con diclorometano:metancl:amoniaco 0,88, de 100:0.0 a
98:2:0,2, proporcionando el compuesto del titulo en forma de una goma
incolora con un rendimiento del 54%, 130 mgq.
'"H RMN (400 MHz, CDCl3) &: 0,93 (s, GH), 1,26-1,38 (m, 2H), 2,38-2,50
(m, 2H), 2,96-3,10 (m, 2H), 3,18-3,36 (m, 2H), 4,06-4,18 (m, 1H), 4,39 (s, 2H),
4,52-4 58 (m, 2H), 5,25-5,33 (m, 1H), 5,37-5,47 (m, 1H), 6,00-6,11 (m, 1H),
6,81-6,93 (m, 3H), 7,20-7,45 (m, 11H); EMBR APCl m/z 481 [M+H]"

. ~.Preparacion 73

15

20

Amida del- acido S$-metil-2.2-difenil-5-[3-(3-propeniloxi-benciioxi)-azetidin-1-ill-
hexanoico |

Se afiadié hidréxido potasico (303 mg, 5,42 mmol) a una soiucioén de la
preparacion 72 (130 mg, 0,271 mmol) en 3-metil-3-pentanol (5 ml) y la mezcta
se calentd a reflujo durante 24 horas. Después, la mezcla de reaccion se enfrio
a temperatura ambiente, se cpncentré al vacib y el residuo se repartié entre
acetato de etilo (50 ml) y agua (‘10 mi). La fase acuosa se separg, se extrajo
con acetato de etilo (2 x 30 ml) Y la solucién organica combinada se seco sobre
sulfato de magnesio y se concentrd al vacio, dando una goma incblora con un
rendimiento del 96%, 130 mg. |

'H RMN (400 MHz, CDCls) &: 0,87 (s, 6H), 1,07-1,19 (m, 2H), 1,64-1,76
(m, 3H), 2,37-2,47 (m, 2H), 2,94-3,10 {m, 2H), 3,20-3,40 (m, 2H); 4,08-4,20 (m,
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1H), 4,35 (s, 2H), 4,83-4,93 (m, 1H), 5,35-5,65 (d, 2H), 6,34-6,40 (d, 1H), 6,88-
6,98 (m, 3H), 7,20-7,40 (m, 11H); EMBR APCI m/z 499 [M+H]*

Preparacion 74

3-Aliloxi-2.6-dicloro-benzaldehido

Se combinaron 2,6-dicloro-3-hidroxibenzaldehido (960 mg, 5,03 mmol)
(Synthesis, 2004, 12, 2062), bromuro de alito (431 pl, 5,03 mmol) y carbonato
pbtésico (563 mg, 10,06 mmol) en DMF (5 ml) y la mezcla se agitd a
temperatura ambiente durante 18 horas. La DMF se retird al vacio y el residuo
se repartio eﬁtre éter dietilico (50 ml) y agua (30 ml). Las fases se separaron y
la fase acuosa se extrajo con éter dietilico (2 x 30.mi). La solucién organica
combinada se secd sobre sulfato de magnesio y se concentré al vacio,
proporcionando el compuesto del titulo en forma de: un sélido amarillo que se
uso sin purificacién adicional enla preparacion 75. | |

"H RMN (400 MHz, CDCly) 8: 4,62-4,65 (m, 2H), 5,35-5,38 (m, 1H), 5,45-
5,52 (m, 1H), 6,00-6,13 (m, 1H), 7,00-7,04 (m, 1H), 7,27-7,35 (m, 1H), 10,46 (s,
1H); EMBR APCI m/z 232 [M+H]" |

Preparacion 75

(3-Aliloxi-2 6-dicloro-fenil)-metanol

El producto de la preparacion 74 (~5,03 mmol) se disolvié en etanol (30
ml} y se anadio borohidruro sédico (284 mg, 7,79 mmol). La mezcla de reaccion
se agitd a temperatura ambiente durante 30 minutos. La reaccion se diluyé con
agua {30 ml) y se afadié gota a gota éc’ido acético glacial hasta que no se

observé mas efervescencia. La mezcla se extrajo con éter dietilico (2 x 50 ml).

Los extractos organicos combinados se lavaron con salmuera, se secaron

sobre sulfato de magnesio y se concentraron al vacio, proporcionando el

DT
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compuesto del titulo en forma de un sélido incoloro que se usé sin purificacion
adicional en la preparacién 76. |

1#! RMN (400 MHz, 'CDCI3) 8: 4,54-4,64 (m, 2H), 4,98 (s, 2H), 5,33-5,38
(m, 1H), 5,43-5,52 (m, 1H), 5,99-6,11 (m, 1H), 6,83-6,88 (m, 1H), 7,2417,28 (m,

1H).

Preparacion 76

1-Aliloxi-2,4-dicloro-3-clorometil-benceno

El producto de la preparacién 75 (400 mg, 1,72 mmol) se disolvié en
diclorometano (20 ml} y se anadié cloruro de tionilo (312 ul, 4,29 mmol) durante
1 minuto. La mezcla de reaccion se agité a temperatura ambiente durante 10-
minutos. La reaécién se interrumpid con agua (2 x-10 ml). La fase organica se
secd: sobre sulfato de magnesio y se concentré al vacio, ‘proporcionando el
compuesto del titulo en forma de un sélido amarilio con un rendimiento del 91%
(390 mg). | |

'H RMN (400 MHz, CDCly) &: 4,54-4,64 (m, 2H), 4,88 (s, 2H), 5,28-5,37

- (m, 1H), 5,42-5,50 (m, 1H), 5,99-6,11 (m, 1H), 6,83-6,91 (m, 1H), 7,24-7,33 (m,

1H).

Preparacion 77

5-[3-( 3-Aliloxi-2,B-dicloro-bencioni)—azc_aﬁdin-1 -ill-5-metil-2 2-difenii-hexanonitrilo

Se afadié eﬁ porciones hidruro soédico (dispersion -al 60% en aceite
mineral, 25 mg, 0,629 mmol) a una solucién enfriada con hielo del producto de
la preparacién 56 (140 mg, 0,419 mmol) en N,N-dimetiformamida (2 ml) y la
mezcla se agit6 a 0°C durante 30 min. Se afadio el producto de la prepéracién
78 (137 mg, 0,546 hmol) en DMF (1 ml) y ila mezcla se agit6 durante 18 horas

a temperatura ambiente. Después, la mezcla de reacciéon se inactivd con una
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solucién saturada de carbonato acido sédico (10 ml) y la mezcla resuitante se
extrajo con éter dietilico (3 x 50 ml). La solucion orgénica combinada se seco

sobre sulfato de magnesio, se concentré al vacio y el residuo se purificé por

cromatografia- en columna sobre gel de silice, eluyendo con

| diclorometan_o:metahol:amoniaco 0,88, de 100:0:0 a 98:2:0,2, proporcionando

el compuesto del titulo en forma de una goma incolora con un rendimiento del
87%, 200 mg.

'H RMN (400 MHz, CDCls) &: 0,95 (s, 6H), ‘1,28;1,38 (m, 2H), 2,40-2,48
{m, 2H), 3,00-3,10 (m, 2H), 3,20—3,38 (m, 2H), 4,15-4,25 (m, 1H), 4,58-4,62 (m,"
2H), 4,68 (s, 2H), 5,26-5,35 (m, 1H), 5,4245,48 {m, 1H), 6,00-6,08 (m, 1H), 6,82~
6,85 (m, 1H), 7,21-7,44 (m, 11H); EMBR APCI m/z 549 [M+H]"

- .. Preparacion 78 . .

Amida del acido 5-(342,6-diclaro-3-((E)-propenilloxil-benciloxi}-azetidin-1-i)-5- -

metil-2,2-difenil-hexanocico

Se afiadio hidroxido potasice (400 mg, 7,14 mmol) a una solucion de 1a
preparacion 77 (200 mg, 0,364 mmol) en 3-metii-3-pentanol (3 m>l) y la mezcla
se calent6 a 120°C durante 24 horas. Después, la mezcla de reaccién se enfrié

a temperatura ambiente, se concentré al vacio y el residuo se repartié entre

“acetato de etilo (50 ml) y agua (30 ml). La fase acuosa se separd, se extrajo

con acetato de etilo (2 x 50 ml) y la solucidén organica combinada se seco sobre
sulfato de magnesio y se concentré al vacio. La recristalizacién én éter
diisopropilico dio el compuesto del titulo en forma de un sélido incoloro con un
rendimiento del 73%, 150 mg. 'H RMN (400 MHz, CDCls) &: 0,90 (s, 6H), 1,12-
1,20 (m, 2H), 1,72-1,78 (m, 3H), 2;40-2,52 (m, 2H), 3,02-3,15 l('m, 2H), 3,24-
3,40 (m, 2H), 4,15-4,25 (m, 1H), 4,68 (s, 2H), 4,98—5,07 (m, 1H), 5;35-5,63 (m
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a, 2H), 6,25-6,28 (m, 1H), 6,92-6,95 (m, 1H), 7,21-7,38 (m, 11H); EMBR IEN
m/z 567 [M+H[" ' |

Preparacién 79

2-Ciclopentil-etil éster del acido sulfamico

A clorosuifonilisocianato (275 ml, 3,15 mol) a 0°C se le afadit gota a

gota acido férmico (119 ml, 3,15 mol). El sdlido resultante se dejdé en agitacion

a 0°C durante 20 minutos mas. El residuo se diluyo con diclorometano (875 mi)

y se calentd a temperatura ambiente durante una hora. La mezcia de reaccion

" se enfrid en un bafo de hielo/sal y se afiadié una solucién de 2-ciclopentil

etanol (240 g, 2,1 mol) en piridina (255 mi, 3,15 mol} y diclorometano (2,1 1),
manteniendo la temperatura por debajo de 7°C. Después de 2 horas, la
reaccion se concentrd al vacio, se diluyd con écetato de etild y se lavo con una
sdlucién saturada de bicarbonato sédico y salmuera. La fase orgéni(‘:a se seco
sobre sulfato sédico, se filtrd y se concentrd al vacio, dando un aceite incoloro.’
El residuo se purifico pdr cromatografia en columna scbre gel de silice,
eluyendo con 90:10 a 50:50 de heptano:acetato de etilo, proporcionando el
compuesto del titulo en forma d_e un aceite incoloro con un rendimiento del 95%
(276 g). |

Preparacion 80

7.7-Dioxido de 8-oxa-7-tia-6-aza-espiro[4.5]decano

Al producto de la preparacion 78 (276 g, 1,43 mol) en diclorometano (7,1
I) a temperatura ambiente ée le afadieron éxido de magnesio (132,5 g, 3,29
mol), yodobenceno diacetato (507 g, 1,57 mdl) y‘ dimero de acetato de rodio
(12,6 g, 0,028 hol). La mezcla de reaccion se agité a tefnpe'rétura,ambiente.

durante 18 horas. El residuo se filtrd a través de un lecho de celite y €l
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disolvente se retiré al vacio. El ‘residuo' se purificd por cromatografia en
columna sobre gel de 'si!icé, eluyendo con 90:10 a 50:50 de heptano:acetato de .
etilo, préporcionando el cdmpuesto del titﬁlo en forma de un sélido cristalino
bianco con un rendimiénto del 75% (205 g).

'H RMN (400 MHz, CDCl3) §: 1,63-1,78 (m, 4H), 1,79-2,00 (m, 4H), 2,00-
2,11 (m, 2H), 4,64-4,67 (m, 2H), 4,71 (s, 1H); EMBR APCI m/z 214 [M+Na]"

Preparacion 81

Ester terc-butilico del acido 7.7-dioxo-8-oxa-7lambda*6*-tia-6-aza-

espircf4.5ldecano-6-carboxilico

El producto de ia preparacién 80 (1,0 g, 5,23 mmoi), dicarbonato de di-
terc-butilo (1,36 g, 6,24 mmol), trietilamina (1,06 g, 10,5 m'mol)‘ y 4-

.~ dimetilaminapiridina (126 'mg, 1,03 mmol)  se .combinaron a temperatura. -

15

20

" 25

ambiente en diclorometano (50 mi). Después de 3 horas, la reaccién se lavé
co‘ﬁ clordro amonico (50 mi, ac. sat.) y la solucién organica sé secO sobre
sulfatc de magnesio y se concentro al vécio. El residuo se purificé por
cromatografia en columna sobre ‘geI de silice, eluyendo con 100:0 a 80:20 de
pentano:acetato de etilo, proporcionando el compuesto del titulo en forma de
un aceite incoloro con un rendirhiento,del 46% (700 mg).

TH RMN (400 MHz, CDCl5) 6: 1,48 (s, 9H), 1,48-1,66 (m, 2H), 1,82-1,96
(m, 4H), 2,17-2,33 (m, 4H), 4,57-4,63 (m, 2H). '

Preparacion 82

4-(1-Amino-ciclopentil)-2 . 2-difenil-butironitrilo

El compuesto del titulo se prepard a partir del producto de la preparacién
81 usando. un procedimiento similar al descrito para la preparacién 55, con un

rendimiento del 67%.

AAN
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~ "H RMN (400 MHz, CDCl3) 5: 1 43-1,58 (m, 4H), 1,58-1,67 (m, 4H), 1.72-
1 80 (m 2H) 2,49-2 60 (m 2H), 7,25- 746 (m, 10H) EMBR APCI mlz 305

[M+H]*

Preparacion 83

4-[1-(3-Hidroxi-azetidin-1-i)-ciclopentill-2, 2-difenil-butironitrilo

El compuesto del tit;Jlo se prepard a partir del producto de la preparacion-
82 usando un procedimiento similar al descrito para la preparacién 56, con un
rendimiento del 52%. ‘

'H RMN (400 MHz, CDCl,) &: 1,25-1,38 (m, 2H), 1,39-1,64 {m, 6H), 1,65-
1,78 (m, 2H), 2,42-2,55 (m, 2H), 2,86-2,97 (m, 2H), 3,36-3,40 (m, 2H), 4,29-
4,40 (m, 1H), 7,25-7,48 (m, 10H); EMBR APCI m/z 361 [M+H]" |

Preparacitn 84

1-[1-(3-Cian0-3.3-difenil-prooiii-éiélopentill-azetidin-3-il éster  del acido

metanosuifénico

El compuesto del titulo se prepard a partir del producto de la preparacion
83 usando un procedlmlento similar al descrito para la preparacién 57, con un
rendimiento del 59%, ‘
" 'H RMN (400 MHz, CDCl3) &: 1,25-1,67 (m, 10H) 2,42-2,52 (m, 2H)
3,00 (s, 3H), 3,15-3,26 (m, 2H), 3,40-3,55 (m, 2H), 4,95- 5,05 (m, 1H), 7,27-7,45
(m, 10H); EMBR APCI m/z 439 [M+H]" |

Preparacién 85

~ 5-[3-(3-Aliloxi-4-cloro-benciloxi)-azetidin-1-il]-5-metil-2,2-difenil-hexanonitrilo

Ei compuesto del titulo se preparé a partir del producto de la preparacion
56 y el prodﬁcto de la preparacion. 42 usando un procedimiénto similar al

descrito para el ejemplo 101, con un ren‘dir;niento del 83%.
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"H RMN (400 MHz, CDCly) &: 0,92 (s, 6H), 1,32-1,38 (m, 2H), 2,40-2,48
(m, 2H), 2,97-3,06 (m, 2H), 3,23-3,32 (m, 2H), 4,054,16 (m, 1H), 4,36 (s, 2H),
458465 (m, 2H), 5,28-5,35 (m, 1H), 543-563 (m, 1H), 6,02-6,16 (m, 1H),
6,80-6,85 (m, 1H), 6,92 (s, 1H), 7,23-7,42 (m, 11H); EMBR APCI| miz 515
[M+H]" | |

Preparacion 86

Amida del acido 5-(3-{4-cloro-3-[((E)-propenil)oxil-benciloxi}-azetidin-1-il)-5-

metil-2,.2-difenil-hexanoico

El corﬁpuesto dei titulo se preparé a partir del preducto de fa preparacion
85 usando un procedimiento similar al descrito para la preparacién 73, con un
rendimiento del 75%..

‘EMBR APCI m/z 533 [M+H]"

Preparacion 87

4-41-[3-(3-Aliloxi-4-cloro-fenoxi)-azetidin-1-ill-ciclopentil}-2.2-d ifenil—butirbnit‘rilo '

El ;:bmpuesto del titulo se prepard a partir del producto de la preparacion

84 y 3-aliloxi-4-clorofenol (documento EP78099) usando un procedimiento

‘similar al descrito.para el ejemplo 99, con un rendimiento del 82%.

"H RMN (400 MHz, CDCl3) §: 1,25-1,40 (m, 2H), 1,40-1,65 (m, 6H), 1,66-
1,77 (m, 2H), 2,46-2,58 (m, 2H), 3,07-3,16 (m, 2H), 3,46-3,58 (m, 2H), 4,55-
4,59 (m, 2H), 4,60-4,73 (m, 1H), 5,26-5,35 (m, 1H), 5,43-5,53 (m, 1H), 6,00-
6,13 (m, 1H), 6,20-6,28 (m, 1H), 6,42 (s, 1H), 7,19-7,23 (m, 1H), 7,23-7,46 (m,
10H); EMBR APCI miz 527 [M+H]*

Preparacion 88

4-[1-(3-{4-Cloro-3-[({E)- Dropen|l)oxﬂ-fenOX|}-azet|dm 1 in- CIcIopentlll 2.2-difenil-

butlramlda
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" El compuesto del titulo se prepar6 a partir del producto de la preparacion |
87 usando un procedimiento similar al descrito para la preparacion 73, con un
rendimiento del 49%. ‘

EMBR APCI m/z 545 [M+H]"

Preparacion 89

- 3-Bromo-5-metoxi-fenol

Se disolvié 1-bromo-3,5-dirﬁetoxibenceno (3,0 g, 13,8 mmol) en
diclorometano (45 ml) y la solucién se enfrié a -78°C. Se afadid tribromuro de
borc (1 M en diclorometano, 41 ml, 41 mmol) y la solucién se calentd
gradualmente a temperatura ambiente durante 18 horas. Después de enfriar a -
78°C, 1a reaccion se interrumpid con agua (100 ml). Los extractos organicos se
separaron y se lavé con una solucién de tiosulfato.sédico y después con agua,
después se seco sobre sulfato de magnesio y se concenfré al vacio. El residuo
se purificd por cromatografia en columna sobre gel de silice, eluyendo con
100:0 a 80:20 de pentano:acetato de etilo, proporcionando el compuesto del
titulo con un rendimiento del 16% (470 mg).

'H RMN (400 MHz, MeOD) 3: 3,76 (s, 3H), 6,28 (s, 1H), 6,53-6,57 (m,
2H). | |

Preparacion 90

- 4-Aliloxi-3-cloro-benzaldehido

El compuesto del titulo se prepar6 a partir de 3-cloro-4-
hidroxibenzaldehido usando un procedimiento similar al descrito para la

preparacion 74, con un rendimiento del 96%: El material se usd sin purificacion

- adicional en la preparacion 91.
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"H RMN (400 MHz, CDCly) 5: 4,68-4,76 (m, 2H), 5,35-5,39 (m, 1H), 5,44-
5,56 (m, 1H), 6,02-6,15 (m, 1H), 7,01-7,05 (m, 1H), 7,76-7,79 (m, 1H), 7,93 (s,
1H), 9,86 (s, 1H); EMBR APCI m/z 197 [M+H]"

Preparacion 91

' (4-Aliloxi-3-cloro-fenil)-metanal

El compuesto del titulo sevpreparé a partir del producto de la preparacién
90 usando un procedimiento similar al descrito para la preparacion 75, con un
rendimiento del 100%. El material se usd sin purificacion adicional en la
preparacién 92.
- 'H RMN (400 MHz, CDCl,) &: 4,61-4,65 (m, 4H), 5,28-5,36 (m, 1H), 5,44-
5,52 (m, 1H), 6,02—6,;13 (m, 1H), 6,88-6,94 .(m, 1H), 7,17-7,20 (m, 1H), 7,40 (s,
1H). | |

Preparacion 92

1-Aliloxi-2-cloro-4-clorometil-benceno

El compuesto del titulo se preparé a partir del producto de la preparacion
91 usando un procedimiento similar al descrito para la preparacidon 76, con un
rendimiento del 70%. El material se usé sin purificacion adicional en la
preparacién 94.

'H RMN (400 MHz, CDCl3) 5: 4,52 (s, 2H), 4,60-4,63 (m, 2H), 5,28-5,35
(m, 1H), 5,43-5,54 (m, 1H), 6,0i-6,12 (m, 1H), 6,86-6,94 (m, 1H), 7,20-7,24 (m,
1H), 7,42 (s, 1H).

Preparacion 93

Amida del acido 5-{3-hidroxi-azetidin-1-il)-5-metil-2,2-difenil-hexanoico

El producto del ejemplo 102 (5,2 g, 12,2 mmol), formiato aménico (4,25

g, 92 mmol) e hidréxido de paladio Pd al 20% en pééo sobre carbono (1,7 g) se

1O
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combinaron en etanol (1 50 ml) y la mezcla se agité a la temperatura de reflujo
durante una hora. DeSpﬁés de un periodo de refrigeraéi()n, el residuo se filtré a
través de Arbocel®, lavando con MeQOH (50 ml). El filtrado se concentré al

vacio. El residuo se diluyé con acétato de etilo (100 ml) y se lavd ‘con una

solucién de carbonato acido sodico (30 ml, ac. sat.). El extracto organico se

seco sobre suifato de magnesio y se concentr6 al vacio. El compuesto del titulo
se aisld en forma de‘una espuma incolora con un rendimiento del 97%, 4,2 g.

'H RMN (400 MHz, CDCl3) &: 0,94 (s, 6H), 1,08-1,18 (m, 2H), 2,35-2,45
(m, 2H), 2,85-2,95 (m, 2H), 3,26-3,35 (m, 2H), 4,25-4,35 (m, 1H), 5,56-5,80 {(m
a, ZH), 7,15-7,40 (m, 10H); EMBR IEN m/z 353 [M+H]"

Preparaciéon 94

Amida del acido 5-{3-(4-aliloxi-3-cloro-benciloxi)-azetidin-1-ill-5-metil-2, 2-difenil-

hexanoico - »
El producto de la preparacion 93 (300 mg, 0,85 mmol) se disoivid en

DMF a 0°C (5 ml) y se anadid hidruro sédico (dispersidn al 60% en aceite, 62

-mg, 1,6 mmol). Después de 30 minutos, se afadid una solucidn del producto de

la preparacion 92 (210 mg, 1,15 mmol) en DMF (1 ml). Después de 30 minutos,
la reaccién se interrumpi6 con HCI 2 N (20 ml), se basificd con carbonato acido
sodico saturado y el producto se extrajo con acetato de etilo (20 ml). El extracto
organico se sect sobre sulfa_to de magnesio y se concentréo al vacio. La
purificacién del residuo por cromatografia en columna sobre gel de silice,
eluyendo con diclorometano:metanol:amoniaco 0,88, de‘ 100:0:0 a 90:10:1,
proporciond el compuesto del titulo en forma de un aceite incoloro con un

rendimiento del 22%, 100 mg. -
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'H RMN (400 MHz, CDCly) 5: 0,92 (s, 6H), 1,11-1,20 (m, 2H), 2,39-2,47
(m, 2H), 2,98-3,08 (m, 2H), 3,23-3,39 (m, 2H), 4,08-4,17 (m, 1H), 4,28 (s, 2H).
4)58-4,63 (m, 2H), 5,27-5,35 (m, 1H), 5,45-5,50 (m, 1H), 5,40-5,60 (m a, 2H),
6,01-6,13 (m, 1H), 6,85-6,92 (m, 1H), 7,07-7,15"(m, 1H), 7,20-7,37 (m, 11H);
EMBR IEN m/z 533 [M+H]'

Preparacion 95

2-Aliloxi-4-cloro-benzaldehido

El compuesto del titulo se prepar6 a partir_ de 4-cloro-2-
hidroxibenzaldehido usando "un procedimiento similar al descritc para la
preparacién 74, con un rendimiento del 85%. El material se usé sin purificacidn
adicional en la preparacién 96. _

'"H RMN (400 MHz, CDCl5).5: 4,62-4,66 (m,.2H), 5,35-5,39 (m, 1H), 5,40-
5,46 (m, 1H), 6,02-6,13 (m, 1H), 6,92-6,96 (m, 1H), 7,45-7,51.(m, 1H), 7,80 (s,
1H), 10,45 (s, 1H); EMBR APCI m/z 197 [M+H]"

Preparacién 96

(2-Aliloxi-4-cloro-fenil)-metanol

El compuesto del titulo se preparé' a partir del producto de la preparacion
95 usando un procedimiento similar al descrito para la preparacion 75, con un
rendimiento del 100%. El material se usé sin purificacion adicional en la
preparacién 97. ‘ ‘ '

'H RMN (400 MHz, CDCly) &: 4,55-4,60 (m, 2H), 4,67 (s, 2H), 5,28-5,35
(m, 1H), 5,38-5,45 (m, 1H), 5,98-6,08 (m, 1H), 6,76-6,83 (m 1H), 7,17-7,21 (m,

~1H), 7,33 (s, 1H).

Preparacién 97

2-Alijoxi-4-cloro-1-clorometil-benceno

ARY
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El compuesto del titulo se preba’ré a partir del producto de la preparacién

86 usando un procedimiento similar al descritc para la preparacién 76, con un

rendimiento del 77%. EI material se usd sin purificacion adicional en la

preparacion 98.

'H RMN (400 MHz, CDCly) &: 4,57-4,60 (m, 2H), 4,62 (s, 2H), 5,28-5,35
(m, 1H), 5,40-5,47 (m, 1H), 6,00-6,09 (m, 1H), 6,78-6,83 (m, 1H), 7,20-7,25 (m,
1H), 7,37 (s, 1H).

Preparacion 98

Amida del acido 5-[3-(2-aliloxi-4-cloro-benciloxi)-azetidin-1-ill-5-metil-2 2-difenil-

hexancico

El compuesfo del titulo se prepard a partir de los productos de la
preparacidon 97 y 93 usando un procedimiento similar al descrito para la
preparacion 94, con un rendimiento del 18%.

'"H RMN (400 MHz, CDCly) &: 0,92 (s, 6H), 1,10-1,98 (m, 2H), 2,38-2,45
(m, 2H), 2,98-3,08 (m, 2H), 3,28-3,39 (m, 2H), 4,10-4,20 (m, 1H), 4,40 (s, 2H),
4,47-4,55 (m, 2H); 5,23-5,32 (m, 1H), 5,35-5,41 (rn, 1H), 5,53-5,86 (m a, 2H),
5,97-6,08 (m, 1H), 6,73-6}78 (m, 1H), 7,14-7,20 (m, 1H), 7,20-7,39 (m, 11H);
EMBR IEN m/z 533 [M+H]"

Preparacion 95

3-Aliloxi-2-cloro-benzaldehido

El compuesto del titulo se prepar6 a partir de 2-cloro-3-

hidroxibenzaldehido usando un procedimientc- similar al descrito para la

preparacion 74, con un rendimientc del 100%. ElI material se usé sin

purificacién adicional en la preparacién 100.

Preparacion 100

~\O
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(3-Aliloxi-2-cloro-fenil)-metanol

El compuesto del titulo se prepar6 a partir del pfodudto de la preparacién
99 usanho un procedimien{o similar al descrito para la preparacion 31, con un
rendimiento del 92%. E) mat‘efiai se uso sin purificacion adicional en la
preparacion 101.

'H RMN (400 MHz, CDCl3) 8: 4,62-4,66 (m, 2H), 4,78 (s, 2H), 5,32-5,37
(m, 1H), 5,46-5,52 (m, 1H), 6,02-6,15 (m, 1H), 6,86-6,94 (m, 1H), 7,07-7,14 (m,
1H), 7,20-7,28 (m, 1H).

Preparacion 101

1-Aliloxi-2-cloro-3-clorometil-benceno

El producto de la preparacion 100 (740 mg, 3,73 mmol) se disolvié en
diclorometano (20 ml) y se-afadié cloruro de tiohi|o~(678 ut: 9,32 mmol) durante
1 minuto. La mezcla de reaccién se agitd a temperatura ambiente‘ddrante 2
horas. Se afadieron 600 ul mas de cloruro de tionilo y la reaccidn se agitd
durante 1 hora. La reaccion se interrumpié con agua (10 ml). La fase orgén‘ica
se.lavé con una solucion saturada de carbonato acido sédico (20 ml) y agua
(10 ml), se secd sobre suifato de magnesio y se concentré al vacio. La

purificacién del residuo por cromatografia en columna sobre gel de silice,

eluyendo con 100:0 a 99:1 de pentano:acetato de etilo, proporciond el

compuesto del titulo en forma de un aceite incoloro con un rendimiento del
21%, 168 mg.

'"H RMN (400 MHz, CDCl5) &: 4,59-4,68 (m, 2H), 4,75 (s, 2H), 5,28-5,37
(m, 1H), 5,44-5,55 (m, 1H), 6,00—6,15 (m, 1H), 6,86-6,95 (m, 1H), 7,06-7,13 (m,
1H), 7,17-7,26 (m, 1H). |

Preparacion 102
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© 5-[3-(3-Aliloxi-2-cloro-benciloxi)-azetidin-1-ill-5-metil-2 .2 -difenil-hexanonitrilo

El compuesto del titulo se preparé a partir de. los productos de las
prepara;io'nes 101 y.56 uéando un procedimiento éimilar al descrito bara el
eierﬁplo 101, con un rendimiento del 69%. ,

'"H RMN (400 MHz, CDCl3) &: 0,95 (s, 6H), 1,29-1,38 (m, 2H), 2,40-2,52
(m, 2H), 3,02-3,15 (m, 2H), 3,24-3,39 (m, 2H), 4,15-4,22 (m, 1H), 4,53 (s, 2H), |

-4,60-4,64 (m, 2H), 5,28-5,35 (m, 1H), 5,45-5,50 (m, 1H), 6,03-6,15 (m, 1H),

6,86-6,90 (m, 1H), 7,05-7,08 (m, 1H), 7,16-7,23 (m, 1H), 7,23-7,45 (m, 10H);
EMBR APCI m/z 515 [M+H]"

Preparaciéon 103

Amida del acido 5-(3-{2-cloro-3-(((E)-propeniloxi)-benciloxi}-azetidin-1-il)-5-

metil-2 2-difenil-hexanocico

El compuesto del titulo se preparé a partir del producto de Ia preparacion
102 usando un procedimiento similar al descrito para la preparacién 78, con un
rendimiento del 61%.

'H RMN (400 MHz, CDCl3) 5: 0,95 (s, 6H), 1,19-1,20 (m, 2H), 1,72-1,78

“(m, 3H), 2,40-2,48 (m, 2H), 3,02-3,15 (m, 2H), 3,20-3,42 (m, 2H), 4,13-4,25 (m,

1H), 4,53 (s, 2H), 4,95-5,03 (m, 1H), 5,32-5,60 (m a, 2H), 6,30-6,45 (m, 1H),
6,93-6,97 (m, 1H), 7,12-7,40 (m, 12H); EMBR 1EN m/z 533 [M+H]"

Preparaciéon 104

1-(4-Carbamoil-1,1-dimetil-4 .4-difenil-butil-azetidin-3-il éster del gcida

metanosulfénico

Se afiadio gota a gota cloruro de metanosulfonilo (102 pl, 1,33 mmol) a

una soluciéon del producto de la preparacion 93 (156 mg, 0,44 mmol) en piridina

(5 mi), se enfrié a -20°C. La mezcla se calentd gradualmente a 5°C durante 2

=
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horas. Se anadi6 una solucién saturada de carbonato 4cido sédico (10mhyla
mezcla de reaccién se agité a temperatura ambiente durante 10 minutos. El
residuo se extrajo con acetato de etilo (3 x 30 ml) y los extractos organicos

combinados se secaron sobre sulfato de magnesio, se filtraron y - se

concentraron al vacio. La purificacién del residuo por cromatografia en.columna

sobre gel de silice, eluyendo con 81 a 1.2 de pentano.acetato de
etilo/metanol/amcniaco 0,88 (90/10/1), proporcicnd el compuesto del titulo en
forma de un aceite incoloro con un rendimiento del 74%, 142 mg.

'H RMN (400 MHz, CDCI;) &: 0,88 (s, 6H), 1,08-1,15 (m, 2H), 2,38-2,45
(m, 2H), 2,98 (s, 3H), 3,07-3,22 (m, 2H), 3,36-3,52 (m, 2H), 4,95-5,00 (m, 1H),
5,42-5.53 (m a, 1H), 5,71-5,80 (m a, 1H), 7,23-7,38 (m, 10H); EMBR IEN m/z
431 [M+H]" ' |

Preparacién 105

5-13-(3-Benciloxi-fenoxi)-azetidin-1-ill-5-metil-2, 2-difenil-hexanonitrilo

El compuestp del titulo se prepar¢ a partir del producte de la preparacién
57y 3—(bencjloxi)fenol, usando el mismo procedimiento que se ha descrito en ei
ejerﬁplo 99, en forma de un aceite- amarillo bon un rendimientc dei 95%.

_ 'H RMN (400 MHz, CDCls) &: 0,95 (s, 6H), 1,35-1,42 (m, 2H), 2,40-2,52
(m, 2H), 3,09-3,20 (m, 2H), 3,40-3,52 (m, 2H), 4,61-4,72 (m, 1H), 5,06 (s, 2H),
6,36-6,40 (m, 2H), 6,57-6,62 (m, 1H), 7,10-7,18 (m, 1H), 7,15-7,47 (m, 15H);
EMBR APCI m/z 517 [M+H]" |

Preparacion 106

(4-Aliloxi-fenil)-metanol

~O\
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El compuesto del titulo se preparé a partir del 4-hidroxibencil alcohol
usando un procedimiento similar al descrito para Ia'preparaciénr- 74, con un
rendimiénto del 57%. - | -
"H RMN (400 MHz, CDCls) &: 4,52-4;94 (m, 2H), 4,63 (s, 2H), 5,28-5,35
5 (m, 1H), 5,38-5,45 (m, 1H), 6,00-6,1'2 (m, 1H), 6,86-6,94 (m, 2H), 7,24-7,33 (m,
2H).

Preparacion 107

_ 1-AIioni—4—clorometil—benceno |
. El compuesto del titulo se prepard a partir del produbto de la preparacion
. -'IO 106 usando un procedimiento similar al descrito para la preparacion 76 con un
| rendimiento del 43%.
'H RMN (400 MHz, CDCls) &: 4,53-4,58 (m, 4H), 5,25-532 (m, 1H), 5,36-
5,43 (m, 1H), 6,00-6,12 (m, 1H), 6,86-6,94 (m, 2H), 7,28-7,35 (m, 2H)

Preparacion 108

15 Amida del acido 5'-[3-(4-a|iloxi—bencioni)—azetid'in-1-il1-5-meti1—2,2-difenil-

hexanoico

El compuesto del titulo se prepard a partir de los productos de las

. preparaciones 107 y 93 usando un procedimiento similar al descrito para la
. preparacion 94; con un rendimiento del 25%.
20 'H RMN (400 MHz, CDCl3) &: 0,95 (s, 6H), 1,24-1,28 (m, 2H), 2,35-2,45

(m, 2H), 2,84-3,00 (m, 2H), 3,20-3,28 (m, 2H), 4,05-4,15 (m, 1H), 4,35 (s, 2H),
4,52-4,55 (m, 2H), 5,25-5,28 (m, 1H), 5,36-5,43 (m, 1H), 5.40-5,60 (m a, 2H),
6,00, 6,12 (m, 1H), 6,84-6,89 (m, 2H), 7,20-7,38 (m, 12H); EMBR APCI m/z 499
M+H]* | |
25 Ejemplo1 -
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5-Metil-5-[(3S)-3-fenoxipirrolidin-1-ill-2.2-difenilhexanonitrilo

L/

H,C CH!

DAY,

o

Una solucién del producto de la preparacion 11 (3,31 g, 8,07 mmol) en

tetrahidrofurano {90 ml) se enfrio a -20°C. Se anadio cloruro de circonio (3,76 g,
16,15 mmol) y la mezcla de reaccion se agité a -20°C durante 1 hora. Después, '
se afiadio gota.a gota cloruro de metilmagnesio (3 M en tetrahidrofurano, 24 ml,
72 mmol) y la mezcla ée agitd durante 2 horas, rr_lanteniendo la temperatura por
debajo de -40°C. La reaccion “sAe interrumpio con una solucién acuosa 1 M de
hidréxido sédico (25 ml) y después se filtro a través de Célite®, lavando con
acetato de etilo (2 x 50 ml). El fitrado se lavdé con salmuera (70 ml), se
concentré al vacio y el residuo se recristalizd en hexano/acetato de etilo,
proporcionando el compuesto del titulo en forma de un sdélido cristalino néranja
palido con un rendimiento del 59%, 2 g. '

'H RMN (400 MHz, CD5OD) 8: 0,99 (s, 3H), 1,04 (s, 3H), 1,23-1,27 (m,
2H), 1,85-1,93 (m, 1H), 2,07-2,16 (m, 1H), 2,40-2,4_5 (m, 2H), 2,58-2,67 (m,
2H), 2,72-2,78 (m, 1H), 2,87-2,91 (m, 1H), 4,75-4,79 (m, 1H), 6,80 (d, 2H),
6,88-6,92 (m, 1H), 7,21-7,36 (m, 12H); EMBR APC! m/z 425 [M+H]"

Eiemplo 2

5—MetiI-5-[(38)—3-fenoxipirrolidin—1-iI]-2;2~difenilhexanamida
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Se anadié hidréxido potasico (5,10 g, 91,98 mmol) a una solucion del
producto del ejemplo 1 (1,95 g, 4,60 mmol) en 3-metil-3-pentanol (40 ml) y la
mezcla se calento a reflujo durante 24 horas. Después, la mezcla de reaccion
se enfrié a temperatura ambiente, se concentro al vacio y el residuo se repartié
entre acetato de etilo (70 ml) y agua (40 ml). La. fase acuosa se separo, se
extrajo con acetato de _e_tilo (50 ml) y la solucién organica combinada se seco
sobre sulfato sédico y se concentrd al vacio. Después, el residuo se recristalizo
en hexano/acetato de etilp y se seco al vacio durante 18 horas, proporcionando
el compuesto del titulo en forma de un sélido. blanco con un rendimiento dei
82%, 1,66 g.

'"H RMN (400 MHz, CDs0D) &: 0,97 (s, 3H), 1,02 (s, 3H); 1,19-1,33 (m,
2H), 1,82-1,91 (m, 1H), 2,02-2,17 (m, 1H), 2,37-2,47 (m, 2H), 2,48-2,64 (m,
2H), 2,65-2,75 (m, 1H), 2,81-2,89 (m, 1H), 4,75 (m, 1H), 6,76-6,83 (m, 2H),
6,86-6,92 (m, 1H), 7,17-7,38 {m, 12H); EMBR APCI m/z 425 [M+H]" |
Ejemplo 3
5-Metil-S-{( 3R§-3-fenoxipirrolidin—1 -ill-2,2-difeniihexanonitrilo
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-Una solucion del producto de la preparacion 12 (0,84 g, 2,05 mmol) en
tetrahidfofurano (15 ml) se enfrié a -10°C. Se afiadié cloruro de titanio (IV) (0,23
ml, 2,05 mmol) y la mezcla de reaccién se agitdé a -10°C durante 15 minutos.
Después, se aﬁadié gota a gota bromuro de metiimagnesic (3 M, en éter
dietilico, 4,1 ml, 12,3 mmol) y la mezcla se agitd durante 10 minutos a
temperaturas inferiores a -5°C y a temperatura ambiente durante 18 horas. La
mezcla de reaccion se inactivd lentamente con agua (4 ml), se diluyé con
acetato de etilo- (20 ml) y después se retiré por decantacién. Ei sélido reéidual

se extrajo con acetato de etilo (3 x 20 mi) y la solucidén organica combinada se

‘secd sobre sulfato sédico y se concentrd al vacio. La purificacion del residuo

por cromatografia en columna sobre gel de silice, eluyendo con acetato de
etilo:hexano, 60:40, proporcioné el compuesto del titulo con un rendimiento del
54%, 0,47 g. EMBR APCI m/z 425 [M+H]"

Eiemplo 4 |

5-Metil-5-[(3R)-3-fenoxipirrolidin-1-il]-2,2-difenilhexanamida
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Ei compuesto del tituio se prepard a partir del producto del ejempio 3,
usando el mismo procedimiento que se ha descrito para ei ejemplo 2, con un

rendimiento del 62%. EMBR APCI m/z 443 [M+H]"

Eiemplo 5

5-[(38)-3-(3-Metoxifenoxi)pirrolidin-1-ill-5-metil-2,2-d ifenilheﬁ(anonitrilo

L] e
@
AN o

)
/
HC

El compuesfo del titulo se prepard a partir del producto de la preparacion
13, usando el mismo procedimiento que se ha descrito para el ejemplo 1. El
compuesto bruto se purificd por cromatografia en columna sobre gel de silice,
eluyendo con diclorometano:metanol.amoniaco 0,88, de 97,5:2,5:0,25 a
95:5:0,5, proporcionando el producto deseado en forma de un aceite pardo con
un rendimiento del 78%. 'H RMN (400 MHz, CDsOD) &: 1,01 (s, 3H), 1,07 (é,
3H), 1,43-1,47 (m, 2H), 1,86-1,93 (m, 1H), 2,08-2,19 (m, 1H), 2,47-2,59 (m,
3H), 2,65-2,69 (m, 1H), 2,73-2,86 (m, 2H), 3,73 (s, 3H), 4,74-4,79 (m, 1H), 6,38-
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6,43 (m, 2H), 6,47-6,50 (m, 1H), 7,11 715(m 1H), 7,24-7,42 (m, 10H); EMB/ﬁjOa,

APCI m/z 456 [M+H]"

Egemglo 6
5-[(3S)—3~(3-metoxifenoxi)pirrolidin-1-il]-5-metil-2.2-diferiilhexanamida '

O o
H,C
N

El compuesto del titulo se prepard a partir del producto del ejemplo 5,
usando el mismo procedimiento que se ha descrito para el ejemplo 2, en forma
de una goma amarilla palida con un rendimiento dei 96%. ,

'H RMN (400 MHi, CD30D) & 1,03 (s, 3H), 1,08 (s, 3H), 1,24-1,30 (m,
2H), 1,89-1,98 (m, tH), 2,08-2,16 (m, 1H), 2,40-2,46 {m, 2H), 2,65-2,76 (m,
2H), 2,79-2,88 (m, 1H), 2,91-2,98 (m, 1H), 3,74 (s, 3H), 4,77-4,82 (m, 1H), 6,37-
6,42 (m, 2H), 6,51 (dd, 1H), 7,12-7,16 (m, 1H), 7,22-7,36 (m, 10H); EMBR APCI
miz 474 [M+H]' '

Ejemplo 7 .
5-[(35)-3-( 3-Hidroxifehoxi)pirrolidin-1 —ill;5-metil-2.2-difeni|hexanamida
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Se afiadié tribromuro de boro (1 M en. diclorometano, 20,7 ml, 20,7
mmol) -a una sclucién enfriada con hielo _dei producto del ejemplo 6 (2,45 'g,
5,18 mr-r‘mlj en diclorometéﬁo (25 ml) y la mezcla se agité a 0°C duranté 20
minutos. Despues, la reaccién se interrumpié con una solucién de émoniaco
0,88 y se agitd a temperatura ambiente durante 20 minutos. La mezcla de
reaccion se extraj6 con diclorometano (3 x 25 ml) y la solucién orgéhica
combinada se secé sobre sulfato'sédico y se concentrd al vacio. La puriﬁcacién
del residuo por cromatqgraﬁa en columna sobre gel de silice, eluyendo con
pentano:acetato de etilo/metanol/amoniaco 0,88 (90:10:1), de 50:50 a 33:66,
proporciond el compuesto del titulo en forma de una espuma blanca con un
rendimiento del 60%, 1,42 g. 'H' RMN (400 MHz, CDs0D) &: 1,06 (s, 3H), 1,11
(s, 3H), 1,30-1,34 (m, 2H), 1,94-2,01 (m, 1H), 2,08-2,17 (m, 1H), 2,42-2,46 (m,
2H), 2,77-2,93 (m; 3H‘), 2,99-3,05 (m, 1H), 4,79 (m, 1H), 6,30 (d, 2H), 6,37-6,40
(d, 1H), 7,02-7,06 (m, 1H), 7,23-7,36 (m, 10H); EMBR APC! m/z 459 [M+H]’

Eiemplo 8

~ 5-[(3R)-3-(Benciloxi)pirrolidin-1-il]-5-metil-2, 2-difenilhexanonitrilo

: CH,
H,C

A,

9 ,

o

Una solucién del producto de la preparacion 15 (40 g, 93 mmol) en

tetrahidrofurano (1 1) se enfrié a -30°C. Se afadié cloruro de circonio (44 g, 186

mmol) y la mezcla de reaccion se agité a -30°C durante 1 hora. Después, se

anadio gota a gota cloruro de metilmagnesio (3 M en tetrahidrofurano, 300 mi,

900 mmol) y la mezcia se agité durante 2 horas, manteniendo la temperatura
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A

por debajo de -10°C. La reaccién se interrumpié con una solucion acuosa 1 M
de hidroxido sédico (300 ml). y después la mezcla se retird por decantacion. El

sdlido residual se extréjo con acetato de etilo (2 x 500 mi) y la solucién organica

combinada se evapord a presion reducida. Después, el residuo se disolvié en.

diclorometano (1 1), se _Iav6 con agua (200 ml) y se concentré al vacio. El
material brufo se purificé por cromatogr‘affa en columna sobre gel de silice,
eluyendo con diclorOmetano:meta_nol, 97.5:2,5, y el residuo posterior se destilé
azeotropicamente con pentano (2 x 250 ml), éter dietilico (2 x 250 ml) y
pentano (2 x 250 ml), proporcionando el compuesto del titulo en forma de un ‘
sélido. _

'H RMN (400 MHz, CD30D) &: 1,02 (s, 3H), 1,04 (s, 3H), 1,42-1,54 (m,
2H), 1,78-1,86 (m, 1H), 1,93-2,02 (m, 1H), 2,47-2,60. (m, 3H), 2,63-2,77 (m,
3H), 4,04-4,08 (m, 1H), 4,43-4,49 (s, 2H), 7,23-7,43 (m, 15H); EMBR APCI m/z
439 [M+H]" '
Ejemplo 9
5-[(3R)-3-(Benciloxipirrolidin-1-ill-5-metil-2, 2-difenilhexanamida

Q

CH

El compuesto del titulo se prepard a partir del producto def ejemplo 8,
usando el mismo procedimiento que se ha descrito para el ejemplo 2, en forma
de un sélido con un rendimiento del 89%. A

‘H RMN (400 MHz, CD30D)" 8 0,99-1,01 (m, 6H), 1,24-1,28 (m, 2H),
1,75-1,82 (m, 1H), 1,88-1,97 (m, 1H), 2,40-2,44 (m, 2H); 2,49-2,68 (m, 2H),
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2,71-2,76 (m, 1H), 4,00-4,05 (m, 1H), 4,39-4,46 (m, 2H), 7,22-7,38 (m, 15H);
EMBR APCI m/z 425 [M+H]" ' |

Eiemplo 10

| 5-[(3S)-3-(Benciloxi)pirrolidin-1-ill-5-metil-2 2-difenilhexanonitrilo

10

15

0
O AN %

El compuesto del titulo se prepard a partir del produbto de la preparacion
14, usando el mismo procedimiento qﬁe se ha descrito para el ejemplo 1. El
compuesto bruto sé purificé pof cromatdgréfia en columna sobre gel de silice,
eluyendo con dicl'orometano:metanol:amoniaco 0,88, de -99:1:.0,1 a 92:8:0,8,

proporcionando el producto deseado en forma de un aceite pardo con un

‘rendimiento del 76%.

'H RMN (400 MHz, CD30D) &: 1,02 (s, 3H), 1,04 (s, 3H), 1,41-1,55 (m,
2H), 1,77-1,85 (m, 1H), 1,93-2,01 (m, 1H), 2,50-2,55 (m, 3H), 2,63-2,77 (m,
3H), 4,03-4,08 (m, 1H), 4,45 (s, 2H), 7,22-7,42 (m, 15H); EMBR APCI m/z 439
MH]* | |
Ejemplo 11
5-[(38)-3-(Benciloxi)pirrblidin—1-iI]—5-metiI—2.2—difenilhexanamida
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El compuesto de.l titulo se prepard a partir'del producto del ejemplo 10,
usando el mismo procedimiento que se ha descrito para el ejemplo 2. El
compuesto bruto se purificé por cromatografia en columna sobre gel de silice,
eluyendo con acetato de etilo:metanol:amoniaco 0,88, 98:2:0,2, proporCi_onando
el producto deseado en forma de una goma incolora con un rendimiento del
78%. |

'H RMN (400 MHz, CD,0D) §: 0,98 (s, 3H), 1,00 (s, 3H), 1,23-1,27 (m,
2H), 1,73-1,80 (m, 1H), 1,87-1,96 (m, 1H), 240265 (m 5H), 269273 (m
1H), 3, 98-403 (m, 1H), 4,42 (m, 2H), 7,22- 732 (m, 11H) 7,35- 738 {m, 4H)
EMBR APCI m/z 458 [M+H]"

Ejemplo 12
5{(3R)-3-(3-Metoxifenoxi)pirrolidin-1-il]-5-metil-2,2-difenilhexanamida

QR .
2

Se afadieron una solucién de trifenilfosfina (272 mg, 1,04 mmol) en |

tetrahidrofurano (3 mi) y di-isopropilazodicarboxilato (0,20 ml, 1,04 mmol) a una
solucion del producto de la preparacion 16 (190 mg, 0,52 mmol) en
tetrahidrofurano (2 ml) y la mezcla se agit6 a tehperétura ambiente durante 15

minutos. Se afiadié una solucién de 3-metoxifenol (129 mg, 1,04 fnmol) en
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i\ %

~ tetrahidrofurano (2 mi) y la mezéla se agitd a temperatura ambiente durante 2,5

horas. Despues la mezcla de reaccién se concentrd al vacio y el re5|duo se

purificd por cromatografla en columna sobre gel de silice, eluyendo con

diclorometano:metanol, de 95:5 a 90:10, proporcionando el compuesto del titulo

en forma de un aceite incoloro con un rendimiento del 7%, 20 mg.

" '"H RMN (400 MHz, CDs0D) &: 1,05 (s, 3H), 1,10 (s, 3H), 1,18-1,37 (m
2H), 1,92-2,00 (m, 1H), 2,10-2,16 (m, 1H), 2,40-2,45 (m, 2H), 2,72-2,95 (m
3H), 2,97-3,05 (m, 1H), 3,74 (s, 3H), 4,804,14 (m, 1H), 6,38-6,40 (m, 2H), 6,51
(d, 1H), 7,12-7,16 (m, 2H), 7,22-7,37 (m, SH); EMBR APCI m/z 472 [M+H]+
Eiemplo 13 ” |
5-[(3R)-3-(3-Hidroxifenoxi)pirrolidin-1-ill-5-metil-2, 2-difenilhexanamida

CH,
N: 2 OH
OO

Se afiadié tribromuro de boro (1 M en diclorometano, 8,17 mil, 169 mmol)

a una solucion del producto del ejemplo 12 (20 mg, 42 mmol) en diclorometanc
(2 ml) y la mezcla se agitd a temperatura ambiente. La reaccion se controld por
analisis por tlc y se afnadieron porciones de tribromuro de boro (1 M en
diclorometanoc, 0,17 ml, 42 mmpl) a intervalos regulares hasta que se consumio
todo el material de partida. Después de un periodo de 8 dias, la mezcla de
reaccién se inactivé con una solucién de amoniaco 0,88, se agité a temperatura
ambiente durante 1 hora y déspués se extrajo con diclorometano (3 x 5 mi). La
solucién organica combinada se secé sobre sulfato sédico, se concentrd al

vacio y el residuo se purific por cromatografia en columna sobre gel de silice,
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e

eluyendo‘ con diclorometano:metanol:amoniaco 0,88, de 95:5:0,5 a. 92:8:0,8.
Las fracciones apropiadas se evaporaron a preston reducida y el residuo se
disolviél‘en etanol. Se afiadieron formiato aménico (12 mg, 0,19 mmol) y
Pd(OH), al 20%/C (2 mg) y la mezcla se calentd a reflujo durante 4 horas.
Después, la mezcla de reaccion se enfrié a temperatura ambiente, se filtrd é
través de Arbocel® y el filtrado se concentré al vacio. El filtrado se repartié
entre acetato de etilo (8 ml) y una solucién acuosa de amoniaco (2 ml) y la fase
acuosa se separo y se extrajo con mas acetato de etilo (2 x 3 ml). La solucién
organica combinada se secd sébre sulfato sédico, se concentrd al vacio y el
residuo se pur'rﬁc6 por cromatografia en columna sobre gel de silice, eluyendo
con diclorometano:metanol.amoniaco 0,88, 95:5.0,5, préporcionando el
compuesto del titulo en forma de una goma incolora con un rendimiento del
68%, 5,8 mg. 7 '

'H RMN (400 MHz, CD50D) &: 0,99 (s, 3H), 1,05 (s, 3H), 1,23-1,28 (m,
2H), -1,85-1,90 (m, 1H), 2,06-2,12 (m, 1H), 2,40-2,45 (m, 2H), 2,57-2,69 (m,
2H), 2,72-2,79 (m, 1H), 2,85-2,90 (m, 1H), 4,70-4,73 (m, 1H), 6,26-6,30 (m,
2H), 6,36 (d, 1H), 7,00-7,04 (m, 1H), 7,21-7,25 (m, 2H), 7,27-7,31 (m, 4H),
7,33-7,36 (m, 4H); EMBR IEN m/z 459 [M+H]"

Eiemplo 14

5-Metil-5-[(38)-3-(3-metilfenoxi)pirrolidin-1-il]-2,2-difenilhexanamida

CH,
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Se anadieron di-isopropilazodicarboxilato (65 ul, 0,34 mmol) y el
producto de la preparacion. 17 (62 mg, 0,17 mmol) a una soluciéon de
trlfemlfosf ina (89 mg, 0,34 mmol) en tetrahidrofurano (5 ml) y la mezcla se aglto
a temperatura ambiente durante 15 minutos. Se afiadié una solucién de 3~
metilfenol (27 mg, 0,25 mmol) en tet‘rahidrofurano' (1 ml) y la mezcla se agitd a
temperatura ambiente durante 2 horas. Después, la mezcla de reaccion se
concentro al vacio y el _residub se purifico por cromatografia en columna sobre
gel de silice, eluyendo con diclorometano:metanol, de 100:0 a 93:7,
propercionando el corﬁpue_sto del titulo en forma de una goma incolora con un
rendimiento del 43%, 33 mg. _
'H RMN (400 MHz, CD;0D) &: 0,97 (s, 3H), 1,03 (s, 3H), 1,21-1,26 (m,
2H), 1,82-1,90 (m, 1H), 2,05-2,13 (m, 1H), 2,27 (s, 3H), 2,40-2:45 (m, 2H), 2,51-
2,61 (m, 2H), 2,68-2,74 (m, 1H), 2,81-2,85 ('m, 1H), 4,71-4,75 (m, ‘1H'), 6,57-
6,62 (m, 2H), 6,72 (d, 1H) 7,08-7,12 (m, 1H), 7,35-7,20 (m, 10H); EMBR APCI
m/z 457 [M+H]

Eiemplo 15

5-[(3R)-3-(1.3-Benzoxazol-6-iloxi)pirrolidin-1-il}-5-metil-2 2-difenilhexanamida

o)
N/

Se anadieron dietilazodicarboxilato (125 pl, 0,74 mmol) y.una solucion

de 6-benzoxazolol [(100 mg, 0,74 mmoel), documento US 613027, pag. 56] en

tetrahidrofurano (2 ml) a una solucién enfriada con hielo de trifenilfosfina (195
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mg, 0,74 mmol) en tetrahidrofurano (2 ml) y la mezcla se agitd.a 0°C durante 10

" minutos y a temperatura amblente durante 90 minutos. Después, se afadio una

»H

solucmn del producto de la preparacion 16. (238 .mg, 0,65 mmol} en .

. tetrahidrofurano (2 ml) y Ia mezcla se agité a temperatira ambiente durante 18

horas. Después, la mezcla de reaccién se repartid entre acetato de etilo y una
solucién diluida de carbonato sédico y la fase acuosa se separd y se extrajo
con acetato de etilo (x 2). La solucidon organica combinada se secd sobre

sulfato de magnesio, se concentré al vacio y el residuo se purifico por

. cromatografia en columna sobre gel de silice, eluyendo con

diclorometano:metanol, 90:10, proporcionando el compuesto del titulo con un

* rendimiento del 29%, 90 mg. EMBR APCI m/z 484 [M+H]"

Eiemplos 16 y 17

Los siguientes compuestos, de férmula general mostrada a continuacion,

se prepararon usando el mismo procedimiento que se ha descrito para el

ejemplo 15, usando el producto de la preparacion 17 y fenoles disponibles en el
mercado. Las reacciones -se controlaron por analisis por tlc y se agitaron a

temperatura ambiente durante 18-96 horas.

CH,

H.C
Q S
O o

N° Datos . Rendi_miento

16 X=24-Cl — 5%

5-[(35)-3-(4-Clorofenoxi)pirrolidin-1-il]-5-metil-2,2- .
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difenilhexanamida

'H RMN (400 MHz, CD;0D) &: 0,99,'(5, 3H), 1,05 (s,
3H), 1,23-'1,2_7 (m, 2H), 1,85-1,92 (m, 1H), 2,07-2,16
(m, 1H), 2,39-2,45 (m, 2H), 2,57-2,67 (m, 2H), 2,72-
2,77 (m, 1H), 2,85-2,89 (m, 1H), 4,73-4,76 (m, 1H),
6,80 (d, 2H), 7,49-7,36 (m, 12H); EMBR APCI miz 477
[M+H]"

17 X = 3-Br _ 38%
5-[(35)-3-(3-Bromofenoxi)-pirrolidin-1-il]-5-metil-2,2-
difenilhexanamida |
'H RMN (400 MHz, CD;0D) &: 1,00 (s, 3H), 1,05 (s,
3H), 1,22-1,26 (m, 2H), 1,85-1,93 (rﬁ, 1H), 2,08-2,17
(m, 1H), 2,36-2,49 (m, 2H), 2,56-2,66 (rﬁ, 2H), 2,71-

2,79 (m, 1H), 2,83-2,91 (m, 1H), 4,76-4,79 (m, 1H),
6,78-6,81 (m, 1H), 6,99-7,35 (m, 13H)

| Eiemplo 18

5-((38)-3-[(3!-Hid roxibifenil-4-iI)oxi]pirrolidin-1-i!);S—metiI-Z.2-difenilhexanamida

H,C
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Se aifadieron di-isopropilazodicarboxilato (0,21 mil, 1,09 mmol) y’el
producto de la' preparacién 17 (218 mg, . 109 mmol) a una solucion de
tnfenllfosf ina (286 mg, 1 09 mmol) en tetrahidrofuranc (5.ml) y la mezcla se
agitd a temperatura ambiente durante 15 minutqs. Se ahadi6 una solucion de 3-
metoxi-1,1’-bifeni|-4~b| ‘[('200 mg, 0,55 mmol) Bicinorganic and Medicinal
Chemistry, 2003, 11, 2347] en tetrahidrofurano (2 ml) y la mezcla ée agité a
temperatura ambieﬁte durante 4 horas. Después, la mezcla de reaccion se
concentro al vacib y el residuo se purifico por cromatografia en columna sobre
gel de silice, eluyendo con diclorometano:metanol, de 100:0 a 93:7. Las
fracciones apropiadas se evaporaron a presién reducida y el residuo se purificé

adicionalmente por cromatografia en columna sobre gel de silice, eluyendo con

‘pentano:acetato de etilo/metanol/amoniaco 0,88 (90:10:1), de 100:0 a 50:50.

Las fracciones apropiadas se concentraron al vacio y el residuo se disolvio en
diclorometa'no (2 ml). Se anadié tribrbmuro de bore (1 M en di‘clorometano, 0,58
mi, 0,58 mmol) y la mezcla se agitd a temperatura ambiente durante 90 -
minutos. Después, la reaccion se interrumpié mediante Ja adicion gota a gota
de una solucién de ambniaco 0,88 y la mezcla se agitd a temperatura ambiente
durante 30 minutos mas. Después, la mezcla de reaccion se extrajo con
diclorometano (3 x 20 ml) y la solucién organica combinada se concentrd al
vacio. La purificacion del residuo por cromatografia en columna sobre gel de
5|I|ce eluyendo con pentano:acetato de etilo/metanol/famoniaco 0,88 {90:10:1),
de 100:0 a.50:50, proporcuono el compuesto del titulo en forma de una espuma
con un rendimiento del 5%, 14 mg.

H RMN (400 MHz CDs0D) 6: 0,96 (s, 3H), 1,04 (s, 3H) 1,21-1,26 (m,
2H), 1,86-1,93 (m, 1H), 2,10-2,15 (m, 1H), 2,39—2,46 (m, 2H), 2,52-2,57 (m,
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1H), 2,62 (dd, 1H), 2,70-2,76 (m, 1H),-2,83 (dd, 1H), 4,73-4,79 (m, 1H), 6,70-
6,72 (dd, 1H); 6,84-6,87 (m, 2H), 6,97-7,02 (m, 2H), 7,18-7,57 (m, 13H); EMBR
APCI miz 535 [M+HJ" |
Ejemplo 19 |

5-[(35)-3-[(3'-Hidroxibifenil-3-iYoxilpirrolidin-1-ill-5-metil-2, 2-difenilhexanamida

El compuesto del titulo se preparé a partir del producto de la preparacién
17 y 3-metoxi-1,1’-bifenil-3-ol {documento WO 2003 006437, pag. 45], usando
el mismo procedimiento que se ha déscrito paf;a e-l ejemplo 18, en forma de una
goma incolora con un rendimiento del 16%. | | ;

'H RMN (400 MHz, CD,0D) &: 0,98 (s, 3H), 1,03 (s, 3H), 1,21-1,25 (m,
2H), 1,87-1,04 (rh, 1H), 2,09-2,18 (m, 1H), 2,40-2,45 (m, 2H), 2,53-2,58 (m,
1H), 2,61-2,64 (dd, 1H), 2,71-2,76 (m, 1H), 2,82-2,87 (dd, 1H), 4,80-4,83 (m,
1H), 6,76-6,76 (m, 2H), 6,97-7,04 (m, 3H), 7,12 (d, 1H), 7,16-7,35 (m, 12H);
EMBR APCI m/z 535 [M+H]"

Eiemplo 20
5-{(38)-3-[(6-Hidroxi-2-naftiloxilpirrolidin-1-il}-5-metil-2, 2-difenilhexanamida
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Se anadio fluoruro aménico (27 mg, 0,738 mmol) a una solucién dél
producto de la preparacién 19 (46 mg, 0,0738 mmol) en metanol (3 ml) y agua
(0,3 mlj‘y la mezcla se égité a temperatura ambiente durante 18 horas. Lé
mezcla se concentré al vacio y el residuo se purificé usando un cartucho de gel
5 | de silice RediSep® eluyendo con diclorometano:metanol:amoniaco 0,88 (de
100:0:0 a 92:8:0,8). Las fracciones -apropiadas se ‘concentraron al vacio y el
residuo se disolvié en éter dietilico (30 ml), se lavd con agua (2 x 10 ml), se
secé sobre sulfato de magnesio y se concentro al vacio, propOrciohando el
. . compu_esto del titulo en foﬁna de una espuma blanquecina con un rendimiento
@ 10 cei3s%, 14mg.
'H RMN (400 MHz, CD50D}) &: 0,97 (s, 3H), 1,06 (s, 3H), 1v,17-1,26 (m,
2H), 1,88-1,98 (m, 1H), 2,09-2,25 (m, 1H), 2,33-2,51 (m, 2H), 2,54-2,62 (m,
1H), 2,63-2,68 (m, 1H), 2,71-2,80 (m, 1H), 2,81-2,91 (m, 1H), 4,8Q4,95 (m,
1H), 6,89-7,00 (m, 2H), 7,00-7,06 (m, 2H), 7,10-7,26 (m, 6H), 7,26-7,35 (m,
15  4H), 7,47-7,54 (m, 1H), 7,56-7,62 (m, 1H); EMBR APCI m/z 509 [M+H]"
| Ejemplo 21
- 5-[(35)-3-(2-Hidroxifenoxi)pirrolidin-1-ill-5-metii-2, 2-difenilhexanamida

o QI
® | 70
| e

HC

Se afadié di-isopropilazodicarboxilato (0,22 ml, 1,12 mmol) a una
20 solucién enfriada con hielo del producto de la preparacion 17 (205 mg, 0,56
mmol), trifenilfosfina (293 mg, 1,12 mmol) y 2-hidroxifenol (616 mg, 5,59 mmol)

en tetrahidrofurano (4 mi) y la solucidén se agitd con refrigeracion con hielo
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‘durante 2 horas. Se anadieron trifenilfosfina (293 mg, 1,12 mmol) y di-

isopropilazodicarboxilato (0,22 ml, 1,12 mrhdl) y la solucién resultante se agité
a temperatura ambiente durante 16 horas. Se afadid  di-

isopropilazodicarboxilato (0,22 ml, 1,12 mmol) y la solucidn se ;agité a

temperatura ambiente durante 4 horas. El analisis. por tic indicd que la.reaccion

se habia completado. Después, la mezcla de reaccién se concentrd al vacio y
el residuo se purificé usando uﬁ cartucho Isolute® SCX-2, eluyendo con
metanol seguido de amoniaco 1 M én metanol. Las fracciones'bésicas se
evaporaron a presion reducida y el residuo se purificé por cromatografia en
columna sobre gel de silice, eluyendo con 1:0 a 1:1 de pentano:(acetato de
etilo:metanoi:amoniaco 0,88, 90:10:1), proporcionando el compuesto del titulo
en forma de una goma parda con un rendimiento del 38%, 98 rﬁg.

'H RMN (400 MHz CD;0D) 8: 1,02 (s, 3H), 1,06 (s, 3H), 1,25-1,29 (m,"
2H), 1,87-1,94 (m, 1H), 2,03-2,11 (m, 1H), 2,41;2;45 (m, 2H), 2,51-2,57 (m,

1H), 2,66-2,70 (dd, 1H), 2,75-2,84 (m, 2H), 4,80-4,85 (m, 1H), 6,71-6,84 (m,

4H), 7,21-7,37 (m, 10H); EMBR APCI m/z 459 [M+H]" 458 [M-1T
Ejemplo 22
5-[(3S)—3-(4-Metoxifendxi)oirrolidin-11il]-5—metil-2,2-difeni|hexanamida

.
~7
O o " ""O_@O\

Se afadié di-isopropilazodicarboxilato (0,21 ml, 1,09 mmol) a una - -

solucién del producto de la preparacion 17 (200 mg, 0,546 mmol), trifenilfosfina
(286 mg, 1,09 mmol), y 4-metoxifenal (135 mg, 1,09'n_1mol) en tetrahidrofurano

(3 ml) y ia solucidon se égité a temperatura ambiente durante 16 horas.
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Después, la mezcla de reaccion se concentro al vacio y el residuo se purificd
por crqmatografia en columna sobre gel | de silice, eluyendo con
pentano:;cetato de etilo, dé 100:0 a 50:50. Las fracciones que contenian el
producto se .evaporaron a presion reducida y el residuo se purificé
5 | adicionalmente por cromatografia en columna sobre gel de silice, eluyendo con
acetato de etilo:metanol:amoniaco 0,88, de 100:0:0 a 95:5:0,5, proporcionando
el compuesto del titulo en forma de una espuma blanca con un rendimiento del
, 14%, 36 mg. 7 .
. '"H RMN (400 MHz, CD;0D) &: 0,96 (s, 3H), 1,02 (s, 3H), 1,19-1,25 (m,
. 10 2H), 1,8i—1,91 (m, 1H), 2,00-2,11 (m, 1H), 2,35-2,60 (m, 4H), 2,66-2,72 (m,
1H), 2,77-2,81 {m, 1H), 3,73 (s, 3H), 4,64-4,69 (m, 1H), 6,72-6,81 (m, 4H), 7,20-
7,39 (m, 10H); EMBR APCI m/z 473 [M+H]"
Eiemplo23 -
5.{(3S)-3-(4-Hidroxifenoxi)pirrolidin-1-ifl-5-metil-2,2-difenilhexanamida

_ 7 ﬁ
| - "Q

Se afadié tribromuro de boro (1 M en diclorometano, 0,76 ml, 0,761

mmol) a una solucién del producto del ejemplo 22 (36 mg, 0,0761 mmol) en
diclorometano (3 ml)‘ y la mezcla se agité a temperatura ambiente durante 1
hora. £l analisis por tlc indicé que Ia reaccion se habia coi‘npletado. La mezcia
20 de reaccién se inactivé mediante |a adicion gota a gota de amoniaco 0,88 (2 ml)
y se agito durante-I.SO minutos para, permitir el desprendimiento de gas. La
mezcla de reaccion se repartid y la fase acuosa se eitrajo con diclorometano (2

x 5 ml). Las fracciones organicas combinadas se concentraron al vacio y el
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residuo se purificé por cromatografia en columna sobre gel de silice, eluyendo -
con acetato de etilo a 95:5:0,5 de acetato de etilo:metanal:amoniaco 0,88,

proporcionando el compuesto del titulo en forma de una espuma blanca con un

rendimiento del 46%, 16 mg.

'H RMN (400 MHz, Coaooj &: 0,97 (s, 3H), 1,03 (s, 3H), 1,20-1,25 (m,
2H), 1,81-1,89 (m, 1H), 2,01-2,09 (m, 1H), 2,39-2,44 (m, 2H), 2,51-2,61 (m,
2H), 2,67-2,73 (m, 1H), 2.77-2,81 (m, 1H), 4,62-4,66 (m, 1H), 6,63-6,69 (m,
4H), 7.21-7,37 (m, 10H); EMBR APCI m/z 458 [M-1]
Eiemplo 24

5-[(38)-3-(4-Trifluorometil-fenoxi)pirrolidin-1-ill-5-metil-2 . 2-difenilhexanamida

F
Se anadio di-isopropilazodicarboxilato (0,11 ml, 0,546 mmol) a una
solucién del producto de la preparacion 17 (100 mg, 0,273 mmol), trifenilfosfina
(143 mg, 0,546 mm'ol) y 4-trifluorometilfenol (88 mg, 0,546 mmol) en
tetrahidrofurano (3 ml) y la solucion se agité a temperatura ambiente durante 4
horas. Después, la mezcla de reaccién se concéntré al vacio y el residuo se
purificé por cromatografia en columna sobre gel de silice, eluyendo con
pentang:(acetato de etilo:meténot:amoniaco 0,88, 90:10:1), de 1.0 a 1:1,
propon‘cion_ando el compuesto del titulo en forma de una espuma bfanca con un
rendimiento del 34%, 48 mg. |
~ 'HRMN (400 MHz, CD3OD) 5: 0,97 (s, 3H), 1,03 (s, 3Hj; 1,21-1,26 (m,
2H), 1;84-1;92 (m, 1H), 2,11-2,20 (m, 1H), 2,3572,50 (m; 2H), 2,52-2,62 (m,
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2H), 2,69-2,75 (m; 1H), 2,85-2,89 (m, 1H), 4,81-4,86 (m, 1H), 6,93-6,96 (d, 2H),
7.20-7,35 (m, 10H), 7,52-7,54 (d, 2H); EMBR APCI m/z 511 [M+H]® 510 [M-1]
Eiemplo 25 |

5-[(3R)-3-(4-Trifluorometil-fenoxi)pirrolidin-1-iN-5-metil-2.,2 difenilhexanonitrilo ‘

| ', N -
B0 ety

Se afadié hidruro sodico (dispersion al 60% en aceite mineral, 23 mg,

0,574 mmoi) a una solucién enfriada con hielo del producto de la preparacion
20 (100 mg, 0,287 mmol) en N,N-dimetifformamida (1,5 ml) y la mezcla se agité
a 0°C durante 30 minutos. Se afadié 4-fluorobenzotrifluoruro (71 mgqg, 0,431
mmol) en N,N-dimetiformamida (0,5 ml) y la mezcla se agit6 duranté 16 horas,
dejando que la temperatura alcanzara 25°C. La sofuciéon se agitd a 50°C
durante 24 horas y despues se agitdé a 25°C durante 48 horas. Se afiadio
hidruro sédico (dispérsién al 60% en aceite mineral, 23 mg,‘ 0,574 mmol) y la
solucion se agité durante 1,25 horas a 50°C. Después, la mezcla de reaccién
se enfri6 a 25°C y se inactivdé con agua (8 ml), se concentrd al vacio y eI.
residuo acuoso se repartié entre acetato de etilo (10 ml} y agua (10 ml). La fase
acuosa Se separé y se extrajo con acetato de etilo (2 x 15 ml). La solucién
orgdnica combinada se favd con saimuera (5 mi), se concentrd al vacio y el
residuo se purificd por cromatografia en columna sobre gel de silice, eluyendo
con bentano: acetato de etilo, de 3:1 a 0:1, proporcionando el compuesto del

titulo en forma de una goma incolora con un rendimiento del 70%', 10 mg.
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'H RMN (400 MHz, CD;0D) 8: 1,02 (s, 3H), 1,07 (s, 3H), 1,44-1,48 (m
2H), 1,88-1,95 (m, 1H), 2,16-2,25 (m, 1H), 2,49-2,53 (m, 2H), 2,56-2,62 (m,
1H), 2,67-2,70 (m, 1H), 2,75- 2,80 (c, 1H), 2,89-2,93 (dd, 1H), 4,85-4,89 (m, 1H),
6,96-6,98 (d, 2H), 7.42-7,45 (m, 10H), 7,53-7,55 (d, 2H); EMBR APCI m/z 493

MHHT

Eiemplo 26

5-[(3R)-3-(4-Trifluorometil-fenoxipirrolidin-1-ill-5-metil-2 . 2-difenilhexanamida

Qs
oA

Se afiadié hidroxido potasico (23-mg, 0,406 mmol) a una solucién del

ejemplo 25 (10 mg,.0,0203 mmol) en 3-metil-3-pentanol (2 ml) y la mezcla se

calentoé a reflujo durante 16 horas. La solucidn se enfrié a 25°C, se afadi6
hidréxido potasico (23 mg, 0,406 mmol) y la solucién se calentdé a reflujo
durante 24 horas mas. Después, la mezcla de reaccion se enfrié a temperatura
ambiente, se concentrd al vacio y el residuo se purificé por cromatografia en
columna sobre gel de silice, eluyendo con acetato de etilo:metanol:amoniaco
0,88, 95:5:0,5, proparcionando el compuesto del titulo én forma de una goma
incolora con un rendimiento del 68%, 7 mg.

"H RMN (400 MHz, CDQOD) 8: 0,97 (s, 3H), 1,03 (s, 3H), 1,20-1,25 (m,
2H), 1,84-1,91 (m, 1H), 2,10-2,20 (m, 1H), 2,34-2,49 (m, 2H), 2,52-2,61 (m,
2H), 2,69-2,74 (m, 1H), 2,84-2,88 (dd, 1H), 4,81-4,85 (m, 1H), 6,94-6,96 (d,
2H}), 7 20-7,35 (m, 10H), 7,53-7, 55 (d, 2H); EMBR APCI m/z 511 [M+H]* 510
[M-1T '
Ejempla 27
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5-[{3R)-3-(3-Cloro-4-metoxi-fenoxi)pirrolidin-1-il]-5-metil-2.2-difenilhexanonitrilo

. o O y ] ‘
2

Se afiadio hidruro sédico (dispersion al 60% en aceite mineral, 31 mg,

0,776 mmoil) a una solucion enfriada con hielo del producto de la preparacion

20 (135 mg, 0,388 mmol) en N, N-dimetilformamida (4 ml} y la mezcla se agitd a
0°C durante 15 minutos. Se afiadié 2-cloro-4-fluoro-anisol (93 mg, 0,582 mmol)
en N,N-dimetifformamida (1 ml) y la mezcla se agitd durante 16 horas a 50°C.

La solucién se enfrié a 25°C, se afiadio hidruro sédico (dispersion al 60% en

- -aceite mineral, 62 mg, 1,55 mmol) y-la solucién se -agité durante 16 horas a

80°C. Después, la mezcla de reaccion se enfridé a 25°C y se inactivd con agua
(3 mi), se concentré al vacio y el residuo acuoso se repartio e;ltre acetafo de
etilo (20 ml) y agua (5 ml). La fase acuosa se separo y se extrajo con acetato
de etilo' (2 x 20 ml). La solucidon organica combinada se lavé con sélmuera (10
ml), se concentro al vacio y el residuo se purificé por cromatografia en columna
sobre gel de silice, eluyendo con pentano:(acetato de etilo:metanol:amoniaco
0,88, 90:10:1), de 3:1 a 1:1. Las fracciones que contenian el producto se
evaporaron a presion reducida y el residuo se purificé adicionalmente usando
un carjucho Isolute® SCX-2, eiuyendo con metanol seguido de amoniaco 1 M
en metanol. Las fracciones basicas se evaporaron, proporcionando el
compuesto del titulo en forma de una goma amarilla con un rendimiento del
32%, 61} mg. , _

'H RMN (400 MHz, CD30D) &: 1,03 (s, 3H), 1,08 (s, 3H), 1,28-1,31 (m,

2H), 1,76-1,80 (m, 1H), 1,86-1,93 (m, 1H), 2,09-2,18 (m, 1H), 2,49-2,63 (m,
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2H), 2,67-2,70 (m, 1H), 2,76-2,87 (m, 2H), 3,80 (s, 3H), 4.71-4,75 (m, 1H), 6,74-
6,77 (dd, 1H), 6,89-6.95 (dd, 1H), 7,24-7,46 (m, 10H), 8,45-8,59 (m, 1H); EMBR
APCI m/z 489 [M+H]"

Eiemplo 28

5-{{3R)-3-(3-Cloro-4-metoxi-fenoxi)pirrolidin-1 -ill-5-metil-2 2-difenilhexanamida

QU

Se afadié hidréxido potasico (140 mg, 2,49 mmol) a una solucién del
producto del ejemplo 27 (61 mg, 0,125 mmol) en 3-metil-3-pentanol (5 ml)-y la
mezcla se ‘bale‘nté’ a reflujo durante 16 horas. La solucion se enfrié a
temperatura ambiente, se concentré al vacio, el residuo se repartié entre

diclorometano (10 ml) y agua (5 ml) y la fase acuosa se extrajo con

. diclorometano (3 x 10 ml). Los exiractos organicos combinados se

concentraron a presién reducida y el residuo se purifico por cromatografia en
columna sobre gel de silice, eluyendo con acetato de etilo:metanol:amoniaco
0,88, 90:10:1. Las fracciones que contenian el producto se evaporaron a
presién reducida, proporcionando el compuesto del titulo en forma de una
goma incolora con un rendimiento del 33%, 21 mg.

'H RMN (400 MHz, CDs0D) 3: 1,03 (s, 3H), 1,09 (s, 3H), 1,26—1,30- (m,
2H), 1,88-1,96 (m, 1H), 2,05-2,14 (m, 1H), 2,35-2,49 (m, 2H), 2,70-2,75 (m,
2H), 2,82-2,88 (m, 1H), 2,91-2,96 (m, 1H), 3,81 (s, 3H), 4,72-4,76 (m, 1H), 6,73-
6,76 (dd, 1H), 6,88-6,89 (d,‘ 1H), 6,94-6,96 (d, 1H), 7,24-7,36 (m 10H); EMBR
APCI m/z 507 {M+H]" 505 [M-1]
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Eiemplo 29 _
 Amida del acido 5-[(38)-3—(3—hidroxi-5—metiI—fenoxi)-birrolidin-1-iI]-5-metiI-2.2—

difenil-hexanoico

oga
o

Se afadié en tres porciones diisopropilazodicarboxilato (212 pl, 1,093
mmol) a una solucién enfriada con Hielo de trifénilfoéﬁna (287 mg, 1,093 mmol),
5—metiliresorcinol (678 mg, 5,464 mmol) y el producto de la preparacién 17 (200
mg, 0,546 mmol) en tetrahidrofurano (8 mi) y la mezcla se agité de 0°C a |
temperatura ambiente duranté- 2 horas. La mezcla de reaccién se concentrd al
vacio y el residuo se purificé usando un cartucho Isolute® SCX-2, eluyendo con

metanol seguido de amoniaco 1 M en metanol. Las fracciones basicas se

"‘concentraron al vacio y el residuo se purificé por cromatografia en columna

sobre gel de silice, eluyendd con acetato de etilo:metanol:amoniaco 0,88, de
98:2:0,2 a 94:6:0,6, proporcionando el compuesto del titulo en forma de una
espuma blanca con un rendimiento del 27%, 70 mg.

'H RMN (400 MHz, CDs0D) &: 1,00 (s, 3H), 1,06 (s, 3H), 1,24-1,27 (m,

'2H), 1,87-1,93 (m, 1H), 2,05-2,13 (m, 1H), 2,19 (s, 3H), 2,39-2,45 (m, 2H), 2,61-

2,69 (m, 2H), 2,75-2,81 (m, 1H), 2,85-2,80 (m, 1H), 4,69-4,73 (m, 1H), 6,07 (s,
1H), 6v,13 (s, 1H), 6,21 (s, 1H), 7,21-7,35 (m, 10H); EMBR IEN m/z 473 [M+H]"
Ejemplo 30

Amida del &cido 5-[(38)—3-(3—hidroxi—2-meti!;fenoxi_)-oirrolidin-1l-iI]—5-metil—2.2~

difenil-hexanoico
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El compuestovdel titulo se preparé a partir del producto de la preparacion
17y 2-mefilresorcinol, usando el mismo procedimiento que se ha descrito para
el ejemplo 29, propeorcionando una espuma blanquecina con un rendimiento del
68%.

'"H RMN (400 MHz, CD50D) &: 0,99 (s, 3H), 1,04 (s, 3H), 1,23-1,28 (m,
2H), 1,86-1,93 (m, 1H), 1,98 (s, 3H), 2,02-2,11 (m, 1H), 2,41-2,45 (m, 2H), 2,57-
2,67 (m, 2H), 2,71-2,78 (m, 1H), 2,88-2,92 (m, 1H), 4,69-4,72 (m, 1H), 6,26-
6,28 (d, 1H), 6,38-6,40 (d, 1H), 6,87-6,91 (t, 1H), 7,21-7,24 (m, 2H), 7,27-7,30
(t, 4H), 7,34-7,36 (m, 4H); EMBR IEN m/z 473 [M+H}"

Ejemplo 31

Amida del acido 5-[(35)-3-(2.4-dicloro-5-Hidroxi-fenoxi)-pirrotidin-1-il-5-metil-

2.2-difenil-hexanoico

Cl

Ci
El compuesto del titulo se preparé a partir del producto de la preparacion
17 y 4,6-diclororresorcinol usando el mismo procedimiento que se ha descrito
para el ejemplo 29, con la adicibn de mas trifenilfosfina (2 equiv) y

diisopropilazodicarboxilato (2 equiv.) después de 18 h y después de 24 h, y

~I®
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agitando posteriormente durante 24 h mas, proporcionando una espuma
blanquecina con un rendimiento del 21%. '

'H RMN (400 MHz, CD3_OD) 5 0,99 (s, 3H), 1,06 (s, 3H), 1,24-1,28 (m,
2H), 1,89-1,96 (m, 1H), 2,05-2,14 (m, 1H), 2,38-2,49 (m, 2H), 2,5942,70 (m,

| 2H), 2,75-2,81 (m, 1H), 2,89-2,93 (m, 1H), 4,71-4,74 (m, 1H), 6,48 (s, 1H), 7,21-

7,24 (m, 3H), 7,26-7,31 (t, 4H), 7,34-7,37 (m, 4H); EMBR APCI m/z 527 [M+H]"

Eiemplo 32 .
Amida del épido 5-[(35)-3-(4,5-dicloro-2-hidroxi-fenoxi)-pirrolidin-1-ill-5-metil-

2 2-difenil-hexanocico

Q '@
) °
] Cl

El compuesto del titulo se preparé a partir del producto de la preparacion

OH

Cl

17 y 4,5-diclorocatecol, usando el mismo procedimiento que se ha descrito para
el ejemplo 29, con la adicion de mas ftrifenilfosfina (2 equiv.) vy
diisopropilazodicarboxilato (2 equiv.) después de 18 h y después de 24 h, y
ag_itando posteriormente durante 24 h mas, proporcionando una espuma
blanquecina con un rendimiento det 18%. - |

'H RMN (400 MHz, CD3\OD) 8: 1,03 (s, 3H), 1,09 (s, 3H), 1,19-1,31 {m,
2H), 1,90-1,87 (m, 1H), 2,05-2,14 (m, 1H), 2,34-2,49 (m, 2H), 2,61-2,67 (m,
1H), 2,69-2,73 (m, 1H) 2,76-2,79 (m, 1H), 2,86-2,92 (m, '1 H), 4,784,83 (m, 1H),
6,85 (s, 1H), 6,94 (s, 1H), 7,21-7,40 (m, 10H); EMBR IEN m/z 527 {M+H]"

Eiemplo 33
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Amida del acido 5-[(3S)-3-(3-cloro-5-metoxi-fenoxi)-pirrolidin-1-il]-5-metijl-2.2-

difenil-hexanoico

Se afiadié en tres porciones diisopropilazodicarboxitato (160 pl, 0,820
mmol) a una solucién enfriada con hielo de trifenilfosfina (215 mg, 0,820 mmaol),
3-cloro-5-metoxifenc! (325 mg, 2,049 mmol) y el producto de la preparacion 17
(150 mg , 0,410 mmoi).en tetrahidrofurano (8 ml) y la mezcla se agitd dé 0°C a
temperatura ambiente durante 18 horas. La mezcla de reaccidn se concentro al

vacio y se purificd usando un cartucho Isolute® SCX-2, eluyendo con metanol y

- después con amoniaco 2 M en metanol. Las fracciones basicas se

concentraron al vacio y el residuo se purificd por cromat_ografia ‘en columna
sobre gel de silice, eluyendo con diclorometano:metanol:amoniaco 0,88, de
98:2:0,2 a 94:6:0,6, proporcionando el compuesto del titulo en forma de una
goma verde con un rendimiento del 97%, 200 mg.

'H RMN '(400 MHz, CD;0D) 6: 0,97 (s, 3H), 1,03 (s, 3H), 1,20-1,25 (m,
2H), 1,81-1,89 (m, 1H), 2,06-2,14 (m, 1H), 2,35-2,49 (m, 2H), 2,51-2,60 (m,
2H), 2,67-2,73 (m, 1H), 2,79-2,83 {m, 1H), 3,75 (s, 3H), 4,70-4,74 {m, 1H), 6,29-
6,30 (t, 1H), 6,41-6,42 (t, 1H), 6,51-6,52 (t, 1H), 7,20-7,24 (m, 2H), 7,26-7,30 (t,
4H), 7,33-7,35 (m, 4H); EMBR |EN m/z 507 [M+H]" '
Eiemplo 34

Amida del acido 5-[(3S)-3-(3-cloro-5-hidroxi-fenoxi)-pirrolidin-1-ill-5-metil-2.2-

difenil-hexanoico -
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Se afadié tribromuro de boro (1 M en diclorometano, 1,97 mi, 1,976
mmol) a una solucién enfriada con hielo del producto del ejemplo 33 (200 mg,
0,395 mmol) en diclerometano (10 ﬁ1l) y la mezcla se agité de 0°C a
temperatura ambiente durante 18 horas. La reaccidén se interrumpié con una
solucion de amoniace 0,88 y se agitd a temperatura ambiente durante 90
minutos. La mezcla de reaccion se extrajo con diclorometano (3 x 10 mi) y la
solucién organica combinada se secd sobre suifato sédico y se concentré al
vacio. La purificacién del residuo pof cromatografia en columna sobre ge! de
silice, . eluyendo con diclorometano:metanol:amoniaco .0;88, 95:5:0,5,‘
proporciond ei compuesto del titulo en forma de una espuma blanca con un
rendimiento del 45%, 88 mg. ‘

'H RMN (400 MHz, CD30D) &: 1,01 (s, 3H), 1,06 (s, 3H), 1,24-1,28 (m, -
2H), 1,85-1,93 (m, 1H), 2,06-2,15 (m, 1H), 2,38-2,46 (m, 2H), 2,61-2,69 (m,
2H), 2,74-2,81 (m, 1H), 2,87-2,92 (m, 1H), 4,704,74 (m, 1H), 6,18-6,19 (1, 1H),
6,30-6,31 (t, 1H), 6,38-6,39 (t, 1H), 7,22-7,26 (m, 2H), 7,28-7,31 (t, 4H), 7,33~
7,36 (m, 4H); EMBR {EN -m/z 493 [M+H]"

Ejemplo 35

Amida del Acido 5-[(35)-3-(4-cloro-2-metoxi-fenoxi)-pirrolidin-1-il}-5-metil-2,2-

difenil-hexanoico
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El compuesto del titulo se preparé a partir del producto de la préparacién
17 y 4-cloro-2-metoxifenol, usando el mismo procedimiento que se ha descrito
para el ejemplo 33, con agitacion durante 2 h y purificacién con un cartucho
Isolute® SCX, proporciocnando una goma incolora con un rendimiento del
100%. _ _

'H RMN (400 MHz, CDs0D) &: 0,96 (s, 3H), 1,02 (s, 3H), 1,21-1,25 (m, -
2H), 1,83-1,90 (m, 1H), 2,02-2,11 (m, 1H), 2,42-2,46 (m, 2H), 2,48-2,54 (m,
1H), 2,62-2,66 (dd, 1H), 2,69-2,80 (m, 2H), 3,73 (s, 3H), 4,68-4,73 (m, 1H),
6,75-8,77 (d,'“1H), 6,82-6,85 (dd, 1H),. 6,91-6,92 (d, TH), 7,20-7,23 (m, 2H),
7.26-7,29 (t, 4H), 7,33-7,37 (m, 4H); EMBR |EN m/z 473 [M+H]"
Ejemplo 36 |
Amida del acido 5-[(3S)-3-(4-Cloro-2-Hidroxi-fenoxi)-pirrolidin-1-ifl-5-metif-2,2-

difenil-hexanoico

OH
(2
Q
El compuesto de! titulo se prepard a partir del producto del ejemplo 35,

usando el mismo procedimiento -que se ha descrito para el ejemplo 34, con

agitacidon durante 3 horas y purificacion por cromatografia en columna sobre gel
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de silice, eluyendo con acetato de etilo:metanol:amoniaco, de 98:2:0,2 a
04:6:0,6, proporcionando una espuma blanca con un rendimiento del 72%.

1I--‘i RMN (400 MHz,l CD5;0D) &: 0,96 (s, 3H), 1,02 (s, 3H), 1,21-1,25
(m,2H), 1,83-1,90 (m, 1H), 2,02-2,11 (m, 1H), 2,42-2,46 (m, 2H), 2,48:2,54 (m,

1H), 2,62-2,66 (dd, 1H), 2,69-2,80 (m, 2H), 4,68-4,73 (m, 1H), 6,75-6,77 (d,

1H), 6,82-6,85 (dd, 1H), 6,91-6,92 (d, 1H), 7,20-7,23 (m, 2H), 7,26-7,29 (t, 4H),
7,33-7,37 (m, 4H); EMBR IEN m/z 473 [M+H]"

Eiemplo 37 -

Amida del acido 5-[(35)-3-(2-cloro-3-metoxi-fenoxi-pirrolidin-1-ill-5-metil-2.2- '

difenil-hexanoico

El compuesto del titulo se preparé a partir del producto de la preparacion
17 y el producto de la preparacién 21, usando el mismo procedimiento que se
ha descrito para el ejemplo 33, con purificacién mediante un cartucho Isolute®
SCX, proporcionando una espuma blanca con un rendimiento déi‘ 100%.

4 RMN (400 MHz, CD;OD) &: 0,99 (s, 3H), 1,04 (s, 3H), 1,23-1,28 (m,
2H), 1,88-1,05 (m, 1H), 2,04-2,13 (m, 1H), 2.42-2,46 (m, 2H), 2,56-2,63 (m,
1H), 2,65-2,70 (m, 1H), 2,72-2,79 (m, 1H), 2,88-2,93 (m, 1H), 3,85 (s, 3H), 4,79-
4,81 (m, 1H), 6,54-6,57 (dd, 1H), 6,67-6,69 (dd, 1H), 7,14-7,18 (t, 1H) 7,20-7 24
(m, 2H), 7,27-7,30 (t, 4H), 7,33-7,37 {m, 4H); EMBR {EN m/z 507 [M+H]"

Eiemplo 38
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Amida del &cido 5—[(38)-3-(2-cloro-3-Hidroxi-fenoxi)-pirro|idin-1-iI]-5-metiI-2,2-

difenil-hexanoico

El compuésto del titulo se preparo a partir del producto del ejemplo 37,

usando el mismo procedimiento que se ha descrito para el ejemplo 34,

proporcionando una espuma blanca con un rendimiento del 37%.

'H RMN (400 MHz, CD;0OD) &: 1,08 (s, 3H), 1,12 (s, 3H), 1,31-1,36 (m,
2H), 1,97-2,05 (m, 1H),. 2,07-2,16 (m, 1H), 2,44-2,48 (m, 2H), 2,77-2,96 (m,
3H), 3,05-3,10 (c, 1H), 4,82-4,87 (m, 1H), 6,43-6,45 (dd, 1H), 6,54-6,57 (dd,
1H), 7,01-7,05 (t, 1H), 7,22-7,26 (m, 2H), 7,29-7,33 (t, 4H), 7,36-7,39 (m, -‘AH);‘
EMBR IEN rﬁlz 493 [M+H]"
Ejemplo 39 v 40

Los siguientes compuestos se prepararon a partir del producto de Ié
preparacion 17 y 2-ciororresorcinol, usando el mismo procedimiento que se ha
descrito para el ejemplo 33, con la adicién de mas trifenilfosfina (2 equiv.) y
diisopropilazodicarboxilato (2 equiv.) después de 18 h, vy agitand;
pdsteriormente durante 3 h mas. El material bruto se purificd por cromatografia
en columna sobre gel de silice, eluyendo ~con  acetato de
etilo:metanoi:amoniaco 0,88, de 98:2:0,2 a 94:6:0,6,, produciendo una mezcla
de regioisomeros que se separaron por HPLC sobre una columna acida Luna

C8(2), eluyendo con acetonitrilo:agua:dietilamina, 1:1:0,05, proporcionando los
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compuestos del titulo en forma de sdlidos blancos con rendimientos del 12% y

del 1% respectivamente.

Eiemplo 39

Amida del &acido 5-[(38)—3—(4-cloro-3—hidroxi-fenoxi)-birrolidin-1-iﬂ-5-r':netii;2,2-

o
o
NH, -
OH
cl

'H RMN (400 MHz, CD;OD) &: 0,98 (s, 3H), 1,04 (s, 3H), 1,23-1,27 (c,

2H), 1,87-1,95 (m, 1H), 2,05-2,13 (m, 1H), 2,41-2,47 (m, 2H), 2,54-2,60 (m,

1H), 2,62-2,66 (dd, 1H), 2,71-2,77 (c, 1H), 2,86-2,90 (c, 1H), 4,69-4,74 (m, 1H),

10 6,32-6,36 (m, 2H), 7,07-7.09 (d, 1H), 7,20-7,24 (m, 2H), 7,27-7.30 (¢, 4H), 7,35-
7,37 (m, 4H); EMBR IEN m/z 493 [M+H]' -

5 difenil-hexanoico

Eiemplo 40

Amida del acido 5-[(35)-3-(2-cloro-5-hidroxi-fenoxi)-pirrolidin- 1-il]-5-metil-2,2-

difenil-hexanoico

15' . CH
'H RMN (400 MHz, CD0D) 5: 0,99 (s, 3H), 1,04 (s, 3H), 1,21-1,26 (m,
2H), 1,82-1.90 (m, 1H), 2,052,15 (m, 1H), 2.35-2.46 (m, 2H), 2,53-2,62 (m,
2H), 2,68-2,75 (c, 1H), 2,81-2,86 (c, 1H), 4,66-4,71 (m. 1H), 6,27-6,30 (dd, 1H),
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6,39-6,40 (d, 1H), 7,09-7,11 (d, 1H), 7,21-7,36 (m, 10H); EMBR IEN m/z 483
[M+H]*

Ejemplc 41

5-[(3R)-3-(3-Cloro-2-Metoxi-fenoxi)-pirrolidin-1 -iI]-5-metii-2.2-difenil-

hexanonitrilo

El producto de la preparacion 20 (150 mg, 0,431 mmol) en
dimetilfonnémida (3 ml) se anadio6 gota a gota a una solucién enfriada con Hielo :
de hidruro sodico (dispersion al 60% en aceite mineral, 52 mg, 1,293 mmol) en
dimetilformamida (1 ml). Después de agitar durante 1 hora, se afadio el
producto de la preparaéién 22 (103 mg, 0,646 mmoi) en dimetiiformamida (1
ml) y la mezcla se calenté a 60°C durante 96 horas. La solucidn se concentré al
vacio y se repartid entre acetato de etilo (10 mil) y agua. (10 ml). La fase

organica se extrajo y se lavé de nuevo con agua (10 ml), después se seco

sobre sulfato sédico y se concentrd al vacio, proporcionando el compuesto del

titulo en forma de un aceite pardo con un rendimiento del 74%, 156 mq.

'H RMN (400 MHz, CD30D) &: 1,03 (s, 3H), 1,08 (s, 3H), 1,44-1,49 (m,
2H), 1,90-1,97 (m, 1H), 2,12-2,21 (m, 1H), 2,50-2,62 (m, 3H), 2,74-2,83 (m,
2H), 2,87-2,91 (m, 1H), 3,74 (s, 3H), 4,81-4,84 (m, 1H), 6,83-6,85 (dd, 1H),
6,9377;00 (m, 2H), 7,25-7,42 (m, 10H); EMBR IEN m/z 489 [M+H]"

Ejemplo 42



10

15

164 |
o o

Amida del acido 5-[(3R)-3-{3-cloro-2-metoxi-fenoxi)-pirrolidin-1-ill-5-metii-2,2-

difenil-hexanoico.

El compuesto del titulo se prepard a partir.dél producto del ejemplo 41,
usando el mismo procedimiento que se ha descrito para el ejemplo 2. El
compuesto bruto se purificd por cromatografia en columna sobre gel de silice,
eluyendo con diclorometano:metanol:amoniaco 0,88, 95:5:0,5, proporcionando
una espuma blanca, con un rendimiento del 50%,

'H RMN (400 MHz, CDs0D) &: 1,00 (s, 3H), 1,05 (s, 3H), 1,23-1,27 (c,
2H), 1,88-1,96 (m,;1H),‘ 2,07-2,16 (m, 1H), 2,41-2,46 (m, 2H), 2,56-2,61 (m,
1H), 2,64-2,77 (m, 2H), 2,86-2,92 (m, 1H), 3,75 (s, 3H), 4,77-4,82 (m, 1H), 6,80-
6,83 (dd, 1H), 6,96-6,99 (m, 2H), 7,21-7,25 (m, 2H), 7,27-7,31 (1, 4H), 7,34-7,36
(m, 4H); EMBR |EN m/z 507 [M+H]"

Ejemplo 43 |
Amida del acido 5-[(3R)-3-(3-cloro-2-hidroxi-fenoxi-pirralidin-1-ill-5-metil-2,2-

difenil-hexanoico
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El compuesto del titulo se prepard a partir del producto del ejemplo 42,
usando el mismo procedimiento que se ha descrito para el ejemplo 34,
proporcionando una espum'a blanca con un rendimiento del 65%.

'H RMN (400 MHz, CD,0D) &: 1,05 (s, 3H), 1,09 (s, 3H), 1,28-1,32 (m,

oH), 1,89-1,98 (m, 1H), 2,03-2,13-(m, 1H), 2,42-2,46 (m, 2H), 2,59-2,67 (m,

1H), 2,70-2,75 (m, 1H), 2,81-2,93 (m, 2H), 4,84-4,88 (m, 1H), 6,66-6,70 (t, 1H), -
6,77-6,79 (d, 1H), 6,88-6,91 (d, 1H), 7,21-7,25 (m, 2H), 7,28-7,32 (t, 4H), 7,35-
7,37 (m, 4H); EMBR IEN m/z 493 [M+H['

Eiemplo 44
Amida del acido 5-f(38)—3_—(3-hidroxi—2.5-dimetil-fenoxi)—nirrolidin;1-il]—5-metil- ,

2.2-difenil-hexanoico

CH

El compuesto del titulo se prepard a partir del producto de la preparacion

17 y 2,5-dimetilresorcinol, usando el mismo procedimiento que se ha descrito

para el ejemplo 29, con la adicion de mas ftrifenilfosfina (2 equiv.) y
diisopropilazodicarboxitato (2 equiv.) después 18 h, y agitando posteriormente
durante 1 hora, prop'orcionahdo una espuma parda pdlida con un rendimiento
del 58%. 'H RMN (400 MHz, CD30D) &: 0,99 (s, 3H), 1,04 (s, 3H), 1,24-1,28
(m, 2H), 1,85-1,92 (m, 1H), 1,93 (s, 3H), 2,01-2,10 (m, 1H), 2,20 (s, 3H), 2,41-
2,45 (m, 2H), 2,56-2,66 (m, 2H), 2,70-2,78 (m, 1H)-,j..2,86-2,93 '(m, 1H), 4,67-
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4,873 (m, 1H), 6,11 (s, 1H), 6,24 (s, 1H), 7,20-7,24 (m, 2H), 7,26-7,30 (t, 4H),
7,33-7,37 (m, 4H); EMBR APCI m/z 487 [M+H]"

Eiemplo 45

Amida del dcido 5-[(35)-3-(3-fluoro-5-metoxi-fenoxi)-pirrolidin-1-ill-5-metil-2 2-

difenil-hexanoico

El compuesto del titulo se prepard a partir del producto de la preparacién
17 y el producto de la preparacién 23, usando el mismo procedimiento que se
ha descrito. para el ejemplo 33, proporcionando el producto en fqrrha de una
goma incolora c;.c;n;un renéimiento ldei 100%. . —

EMBR [EN m/z 491[M+H]*

Ejemplo 46_

M)\O

Amida del acido 5-[(38)—3-(3-ﬂuoro-5—hidfoxi-fenoxi)-oirrolidin-1-iﬂ-5-metil—2.2-

difenil-hexanoico

El compuesto del titulo se prepard a partir del producto del ejempto 45,
usando el mismo procedimiento que se ha descrito para el ejemplo 34, con la

adicién de mas tribromuro de boro (1 M en diclorometano, 4 equiv.) después de
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3 horas, y agitando pbsteriormente durante 2 h. El materiai bruto se purificé por

cromatografia en columna sobre gel de silice, eluyendo con acetato de

etilo:me{anolzamoniaco 0,88, de 98:2:0,2 a 94:6.0,6, proporcionando una
espuma bianca con un rendimiento del 35%. "

'H RMN (400 MHz, CD30D) 3: 0;99 (s, 3H), 1,04 (s, 3H), 1,21:1,26 (m,
2H), 1,82-1,90 (m 1H), 2,05-2,14 (m, 1H), 2,39-2,45 (m, 2H), 2,54-2,63 (m,
2H), 2,69-2,75 (m, 1H), 2,82-2,87 (c, 1H), 4,66-4,71 (m, 1H), 6,02-6,11 (m, 3H),
7,21-7,26 (m, 2H), 7,27—7,31. (t, 4H), 7,33-7,36 (m, 4H); EMBR APCI m/z 477
[M+H]*
Eiemplo 47
5—[(3R)—3;(3-Metoxi-5-triﬂuorometiI-fenOxi)—oirrolidin-1-il]—5—meti|—2.2-difenii-

hexanonitrilo

El compuesto del titulo se preparo a partir de! producto de la preparacion

20 y el producto de la preparaciéon 24, usando el mismo procedimiento que se

~ ba descrito para el ejemplo 41. El residuo se purificé por cromatografia en

columna sobre gel de silice, eluyendo con diclorometano:metanol:amoniaco
0,88, 95:5.0,5, proporcionando una goma parda palida con un rendimiento- del
2% | | , |

'"H RMN (400 MHz, CDs0D) &: 1,03 (s, 3H), 1,08 (s, 3H), 1,44-1,48 (m,

© 2H), 1,87-1,80 (m, 1H}, 2,14-2,22 (rﬁ, 1H), 2,49-2,54 (m, 2H), 2,56-2,62 (m,

1H), 2,67-2,70 (d, 1H), 2,75-2,81 (c, 1H), 2,87-2,91 (m, 1H), 3,80 (s, 3H), 4,82-
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4,85 (m, 1H), 6,61 (s, 1H), 6,67 (s, TH), 6,74 (s, 1H), 7,24-7,42 (m, 10H); EMBR
APCI miz 523 [M+H]" |

Eiemplo 48

Amida del Aacido 5-[(3R)-3-(3-metoxi—5-triﬂuorometii-fenoxi)-pirrolidin-1-iI]«S-

metil-2,2-difenil-hexanoico

o

El compuesto del titulo se prepard a partir del producto del ejemplo 47,
usandc el mismo procedimiento' que se ha descrito para el ejemplo 2,
proporcionando el producto en forma de una goma incolora con un rendimiento
del 83%. _

'H RMN (400 MHz, CD,0OD) &: 0,98 (s, 3H), 1,02 (s, 3H), 1,20-1,25 (m,
2H), 1,82-1,89 (m, 1H), 2,08-2,17 (m, 1H), 2,39-2,46 (m, 2H), 2,49-2,59 (m,
2H), 2,66-2,72 (c, 1H), 2,81-2,86 (m, 1H), 3,80 (s, 3H), 4,76-4,81 (m, 1H), 6,58-
6,60 (c, 1H), 8,64 (s, 1H), 6,74 (s, 1H), 7,18-7,36 (m, 10H); EMBR APCI m/z
541 [M+H] |

Eiemplo 49

Amida- del acido 5-[(3R)-3-(3-hidroxi-5-trifluorometil-fenoxi)-pirrolidin-1-ill-5-

metil-2.2-difenil-hexanoico




10

15

169 ‘- S O’){)\V}

El combuesto .del titulo se prepard a partir del producto del ejémplo 48,
usando el mismo procedimiento que se ha descrito> para el ejemplo 34,
proporcionando una gomé incolora con un rendimiento del 40%.

w "H RMN (400 MHz, CD30D) &: 0,99 (s, 3H), 1,04 (s, 3H), 1,22-1,27 (m,
2H), 1,84-1,91 (m, 1H), 2,08-2,16 (m, 1H), 2,38-2,47 (m, 2H), 2,54-2,63 (m,
2H), 2,69-2,75 (c, 1H), 2,85-2,89 (m, 1H), 4,73-4,78 (m, 1H), 6,45-6 47 {(t, 1H),.
6,52-6,53 (s, 1H), 6,60-6,61 (s, 1H), 7,21-7,24 (m, 2H), 7,27-7,30 (t, 4H), 7,34-
7.36 (m, 4H); EMBR APCI m/z 527 [M+H]+. |

Eiemplo 50

" Amida del acido 5-[(35)-3-(4-fluoro-3-metoxi-fenoxi)-pirrolidin-1-ill-5-metil-2 2-

difenil-hexanoico

—0O

El compuesto del titulo se prepart a partir del producto de Ia preparacion
17 vy el producto de la preparacién 25, usando el rﬁismo procedimiento que se
ha descrito para el ejemplo 33, con la adicién de mas trifeni!fosﬁna (2equiv.) y |
diisopropilazodicarboxilato (2 equiv.) después de 16-h y después de 17 h, con

agitacién posterior durante 1 h mas 'y purificacion mediante u.n-cartucho
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Isolute® SCX, proporcionando una espuma parda palida con un rendimiento
del 86%. o |

1|:1 RMN (400 MHz, -CD3OD) 8: 0,98 (s, 3H), 1,03 (s, 3H), 1,21-1,26 (m
2H), 1,82-1,89 (m, A1H), 2,04-2,13 (m, 1H), 2,37-2,47 (m, ‘2H), 2,52:2,62 (m,
2H), 2,68-2,74 (c, TH), 2,81-2,85 (m, 1H), 3,79 (s, 3H), 4,69-4,73 (m, 1H), 6,28-
6,32 (m, 1H), 6,52-6,56 (dd, 1H), 6,90-6,95 (dd, 1H), 7,20-7,24 (m 2H), 7,26-
7,30 (t, 4H), 7,33-7,36 (m, 4H); EMBR APCI m/z 491 [M+H]"
Eiemplo 51
Amida del acido 5-[(38)-3-(2-ﬂuoro-3-metox‘i—fenoxi)-pirrolidin-1-iI]—5-metiI;2.2-

difenil-hexanoico

N

—0

El compuesto del titulo se preparo a partir del producto de la preparacion
17 y el producte de la preparacién 26, usando el misrﬁo procedimiento que se
ha descrito para el ejemplo 33, con la adicion de mas trifenilfosfina (2 equiv:) y
diisopropilazodicarboxilato (2 equiv.) después de 16 h y después de 17 h, con
agitacion posterior durante 1' h ‘mas y purificacion mediante un cartucho
Isolute® SCX, proporcionando dna espuma amarilla pdlida con un rendimiento
del 86%. |

'H RMN (400 MHz, CD10D) &: 0,98 (s, 3H),l 1,02 (s, 3H), 1,22-1,26 (m,
2H), 1,85-1,93 (m, 1H), 2,04-2,12 (m, 1H), 2,40-2,45 (m, 2H), 2,51-2,56 (m,
1H), 2,62-‘_2,65- (m, 1H), 2,68-2,74 (c, 1H), 2,82-2,86 (m, 1H); 3,83 (s, 3H), 4,74-

b



10

15

7 | (@é

4,78 (m, 1H), 6,53-6,57 (t, 1H), 6,66-6,70 (t, 1H), 6,93-6,98 (td, 1H), 7,20-7,24
(m, 2H), 7,27-7,30 (t, 4H), 7,33-7,36 (m, 4H); EMBR APCI m/z 491 [M+H]*

Ejemplo 52

Amida del- écido 5-[(38)—3—(4-ﬂuoro-3—hidroxi—'fenoxi);birrolidin~1-iI]~5-r;1etiI~2.2~

difenil-hexanoico

OH

El compuesto dei titulo se prepar6 a partir del producto del ejemplo 50,
usando el mismo procedimiehto que se ha descrito para el ejemplo 34, con
agitacion durante 3 horas y purificacién por cromatografia en columna sobre gel

de silice, eluyendo con acetato de etilo:metanol:amoniaco 0,88, de 98:2:0,2 a

194:6:0,6, proporc;»ionando una espuma blanca con un rendimiento del 52%.

'H RMN (400 MHz, CD30D) 8: 0,99 (s, 3H), 1,04 (s, 3H), 1,22-1,27 (m,
2H), 1,82-1,90 (m, 1H), 2,03-2,12 (m, 1H), 2,38-2,46 (m, 2H), 2,55-2,64 (m,
2H), 2,70-2,76 (c, 1H), 2,83-2,87 (m, 1H), 4,6-4,69 (m, 1H), 6,19-6,23 (dt, 1H),
6,38-6,40 (dd, 1H), 6,85-6,90 (dd, 1H), 7.21-7,25 (m, 2H), 7,27-7,31"(t, 4H),
7,33-7,36 (m, 4H); EMBR APCI m/z 477 [M+H]"

Eiemplo 53
Amida del acido 5-[(3S)-3-(2-flucro-3-Hidroxi-fenoxi)-pirrolidin-1-iil-5-metil-2,.2-

difenil-hexanoico
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NH,
F
2

“OH

El compuesto del titulo se preparéva partir del prdducto del ejemplo 51,

usando el mismo procedimiento que se ha descrito para el ejemplo 34, con

égitacic’m durante 3 horas y buriﬁcacic’m por cromatografia en columna sobre gel

5 de silice, eluyendo con acetato de etilo:metanol:amoniaco, de 98:2:0,2 a
94:6:0,6, proporcionando una espuma blanca con un rendimiento del 26%,

'H RMN (400 MHz, CD0D) &: 1,00 (s, 3H), 1,04 (s, 3H), 1,24-1,28 (m,

2H), 1,88-1,95 (m, 1H), 2,04-2,13 (m, 1H), '2,41-2,47 (m, 2H), 2,55-2,63 (m,

1H), 2,66-2,71 (m, 1H), 2,72-2,78 (c, 1H), 2,86-2,91 (m, 1Hj, 4,73-4,77 (m, 1H),

o

10 6,38-6,42 (t, 1H), 6,48-6,53 (t, 1H), 6,80-6,85 (td, 1H), 7,21-7,25 (m, 2H), 7,27-

7,31 (t, 4H), 7,34-7,37 (m, 4H); EMBR IEN m/z 477 [M+H]"
Ejemplo 54 ‘
Amida del acido 5-[(3R)-3-(3-hidroxi-benciloxi)-pirrolidin-1-ill-5-metil-2,2-difenil-

hexanoico

15
‘Se afiadié acido clorhidrico 4 M en dioxano (3 ml) y agua (0,3 ml) al
producto de la preparacion 29 (95 mg; 0,186 mmol) y la solucién resultante se
agitdé a 60°C durante 20 minutos. La feaccién se enfrid a temperatura ambiente

‘ y ‘se repartié entre acetato de etilo (20 ml) y una solucién saturada de
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carbonato acido sadico (10 ml). La fase acuosa se extrajo y se lavd con acetato
de etilo (2 x 10 ml) y las fases organicas combinadés se secaron sobre sulfato
sédico y se concentraron al vacio. El residuo se purificé por cromatografia en
columna, eluyendo con acetato de etilo:metanol:amoniaco 0,88, de 9;!':3:0,2 a
05:5:0,5, proporcionando el compuesto del titulo en forma de una goma
incolora con un rendimiento del 51%, 44 mg.

'H RMN (400 MHz, CD;OD) &: 0,99 (s, 3H), 1,00 (s, 3H), 1,24-1,28 (m,
2H), 1,74-1,81 (m, 1H), 1,87-1,94 (m, 1H), 2,40-2,44 (m, 2H), 2,49-2,58 (m,
2H), 2,61-2,67 (m, 1H), 2,71-2,76 (m, 1H), 3,98-4,03 (m, 1H), 4,36 (s, 2H), 6,67-
6,69 (d, 1H), 6,74-6,76 (m, 2H), 7,09-7,13 (t, 1H), 7,22-7,26 (m, 2H), 7,29-7,32

I 4H), 7,35-7,38 (m, 4H); EMBR IEN m/z 473 [M+H]"

Eiemplo 55
5-( 38)—3-[(3-8romobencil)oxi]pirrolidin-.1_ -il}-5-metil-2.2-d ifenilhexanonitrilo

CH,
S A.
'WOUW

Se afadid en porciones hidruro sédico (dispersion al 60% en aceite

mineral, 150 mg, 3,74 mmol) a una solucion enfriada con hielo de! preducto de
la preparacion 18 (1,3 g, 3,74 mmol) en N,N-dimetilformamida (20 ml) y la
mezcla se agitdé a 0°C durante 1 hora. Se afadié bromuro de 3-bromobencilo

(935 mg, 3,74 mmol) y la mezcla se agitdé durante 4 horas, dejando que la

temperatura alcanzara 25°C. Después, la mezcla de reaccién se inactivé con

agua, se concentrd ai vacio y el residuo acuoso se repartio entre acetato de

etilo. (50 ml) y agua (30 mi). La fase acuosa se.separé y se extrajo con acetato
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de etilo (4 x 30 ml). La solucién organica combinada se secé sobre sulfato
sodico, se concentré al vacio y el resuduo se punﬁco por. cromatografia en
columna sobre gel de silice, eiuyendo con pentano:acetato de etilo, de 50 50 a
100:0, proporcionando el compuesto del titulo en forma de un aceite pardo
palido con un rendimiento del 70%. i |

"H RMN (400 MHz, CD,0D) &: 1,02 (s, 3H), 1,04 (s, 3H), 1,41-1,54 (m,
2H), 1,77-1,85 (m, 1H), 1,93-2,02 (m, 1H), 2,49-2,54 (m, 3H), 2,62-2,76 (m,
3H), 4,02-4,07 (m, 1H), 4,43 (m, 2H) 7,18-7,50 (m, 14H); EMBR APCI m/z 518
[M+H]
Eiemplo 56
5-[(35)-3-{(3'-Hidroxibifenil-3-imetoxilpirrolidin-1-ill-5-metil-2,2-

difenilhexanonitrilo

CH:

"o

Se anadio clorurc de [1,1-bis(difenilfosfinc)ferroceno]paladic (i) (16 mg,

19 pmol) a una solucidon del producto del ejemp[o 55 (205 mg, 0,38 mmal),
acido 3-hidroxifenilbérico (106 mg, 0,77 mmol) y carbonato sddico (81 mg, 0,77
mmol) en tetrahidrofurano (5 m]') y aéua (1 ml) y la mezcla se calentd a reflujo
durante 16 horas. Después, la mezcla de reaccion enfriada se concentrd al

vacio y el residuo se purificé por cromatografia en columna sobre gel de silice,

eluyendo con acetato de etilo:metanol, de 982 a 96:4, proporcionando el

compuesto del titulo con un rendimiento del 25%, 51 mg.

w0
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'H RMN (CD;0D, 400 MHz) &: 1,04 (s, 3H), 1,06 (s, 3H), 1,46-1,52 (m,
2H), 1,82-1,90 (m; 1H), 1,96-2,03 (m, 1H), 2,50-2,55 (m, 3H), 2,67-2,80 (m,
3H), 4,084,13 (m, 1H), 4,52 (s, 2H), 6,76 (dd, 1H), 7,01 (m, 1H), 7,05 (d, 1H),

7,20-7,24 (m, 1H), 7,27-7,42 (m, 12H), 7,48 (d, 1H), 7.54 (s, 1H): EMBR IEN

m/z 529 [M-H]
Eiemplo 57

5-[(3S)-3-(Bifenil-3-ilmetoxi}pirrolidin-1 -il]—5—metil—2.2—difenilhexa‘nonitrilo

cﬂ@% .

El compuesto del titulo se preparé a partir del producto del ejemplo 55 y

acido bencenobdrico, usando el mismo procedimiento quese ha descrito para
el ejemplo 56, en forma de una goma verde con un rendimiento del 54%.

'H RMN (400 MHz, CD30D) &: 1,11 (s, 3H), 1,13 (s, 3H), 1,51-1,58 (m,
2H), 1,94-2,03 (m, 2H), 2,52-2,56 (m, 2H), 2,70-2,77 (m, 1H), 2,82-2,93 (m,
3H), 4,08-4,13 y 4,13-4,18 (2 x m, 1H), 4,45y 4,54 (2 x m, 2H), 7,26-7,43 (m,
19H); EMBR APCI m/z 516 [M+H]"

- Eiemplo 58

5-{(3S5)-3-[(2'-Hidroxibifenil-3-ilmetoxilpirrolidin-1-il}-5-metil-2,2-

difenilhgxanonitrilo
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El compuesto del titulo se preparé a partir del producto del ejen_1plo 55y
acido 2-hidroxifenilbérico, usando el mismo procedimiento que se ha descrito
para el ejemplo 56. El compuesto bruto se purificé por cromatografia en
columna sobre gel de silice, eluyendo con acetato de etilo seguido de
diclorometano:metanal, 95:5, proporcionando el producto deseado en forma de
una espuma parda palida con un rendimiento del 61%.

'H RMN (CDs0D, 400 MHz) &: 1,03 (s, 3H), 1,07 (s, 3H), 1,47-1,53 {m,
2H), 1,83-1,90 (m, 1H), 1,94-2,03 (m, 1H), 2,50-2,55 (m, 2H), 2,57-2,64 (m,
1H), 2,69-2,83 (m, 3H), 4,09-4,14 (m, 1H), 4,51 (s, 2H), 6,85-6,89 (m, 2H), 7,14
(m, 1H), 7,20-7,46 (m, 14H), 7,51 (s, 1H); EMBR IEN m/z 529 [M-HT
Ejemplo 59
54(3S)-3-{(4-Bromobencil)oxilpirrolidin-1-il}-5-metii-2,2-difenithexanonitrilo

CH, .
S
Mlo/ﬁ
B

Se anadid en porciones hidruro soédico (dispersion al 60% en aceite

4

mineral, 35 mg, 0,88 mmol) a una solucién enfriada con hielo del producto de la
preparacion 18 (205 mg, 0,59 mmol) en N,N-dimetilformamida (5 ml) y la

mezcla se 7agitc’J durante 1 hora. Se afiadid bromuro de 4-bromabencilo (220
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mg, 0,88 mmol} y la mezcla se agitd durante 3 horas, dejando que la

temperatura alcanzara 25°C. Después, la mezcla de reaccidon se enfric de
nuevo a 0°C, se afiadi6 mas hidruro- sédico (dispersién al 60% en aceite

mineral, 220 mg, 0,88 mmol) y la mezcla se agitd a temperatura e;mbiente.

Después de 18 horas, la mezcla se enfrié de nuevo a 0°C y se afiadid hidruro -

sodico (dispersion al 60% en aceite mineral, 293 mg, 1,17 mmol). Después de
agitar duranté 1 hora, se aﬁadié mas bromuro de 4-bromobencilo (220 mg, C,88
mmol) y la mezcla se agité durante 3 horas a temperatura ambiente. Después,
fa mezcla de reaccion se inactivd con agua, se concentré al vacio y el residuo
acuoso se repartio entre acetato de etilo (50 mi) y agua (30 mi). La fase
organica se separo, se sr_ecé sobre sulfato sédico, se concentrd al vacio y el
residuo se purificé usando un cartucho Isolute® SCX-2, eluyendo con metanol

seguido de amoniaco 0,5 M en metanol. Las fracciones basicas se evaporaron

a presidn reducida y el residuo se purificé adicionaimente por cromatografia en

columna sobre gel de silice, eluyendo con diclorometano:metanol:amoniaco
0,88, 95:5:5, propaorcionando el compuesto del titulo en foﬁna de una goma
naranja palida.

| 'H RMN (400 MHz, CD30D) &: 1,02 (s, 3H), 1,05 (s, 3H), 1,40-1,53 (m,
2H), 1,77-1,85 (m, 1H), 1,93-2,02 (m, 1H), 2,50-2,55 (m, 3H), 2,64-2,78 (m,
3H), 4,03-4,08 (m, 1H), 4,42 (s, 2H), 7,23 (d, 2H), 7,28-7,44 (m, 12H); EMBR
APCI m/z 519 [M+H]" |

Eiemplo 60
5-{{38)-3-[(3’-Hidroxibifenil-4-il)-metoxilpirrolidin-1-il}5-metil-2, 2-

difenilhexanonitrilo
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H,C

A\
O O OH

Se anadié cloruro de 1,1’~bis(difeniIfosﬁno)ferrocéno]paladio (I (12 mg,

=z

14 pumol) a una solucién del producio del ejempio 59 (150 mg, 0,28 mmol),
acido 3-hidroxifenilbérico (80 mg, 0,58 mmol) y carbonato sodico (62 mg, 0,58
mmol) en tetrahidrofurano (5,5 ml) y agua (1 mi) y la mezcla se calentd a reﬁujo
durante - 18 hpras. Se ahadio6 mas cloruro de 1,1-

bis(difenilfosfino)ferroceno]paladio (ll) (12 mg, 14 umol) y la mezcla se calentd

a reflujo durante 6 horas antes de enfriarse a temperatura ambiente. Después, .

la mezcla de reaccion se concentro al vacio y el residuo.se purificd por

cromatografia en columna scbre gel de silice, eluyendo con

diclorometano:metanol:amoniaco 0,88, de 100:0:0 a 95:5:0,5, propo‘rcionando

el compuesto del titulo en forma de una espuma parda palida con un

~ rendimiento del 47%, 73 mg.

EMBR IEN m/z 531 [M+H]"
Eiemplo 61

5-{( 35)-31 (3’-Hidroxibifenil-3—i|)metoxi]pirroiidin-1-il}-5-metil—2.2-

difenilhexanamida
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El compuesto del titu.lo se prepard a partir del producto del ejemplo 56,
usando el mismo procedimiento que se ha descrito para el ejempld 2, en forma
de una goma incolora con un rendimiento del 17%. |

'H RMN (400 MHz, CD30D) 8: 1,22 (s, 3H), 1,24 (s, 3H), 1,42-1,47 (m,
2H), 1,96-2,06. (m, 1H), 2,11-2,19 (m, 1H), 2,42-2,47 (rﬁ, 2H), 3,14-3,23 (m,
4H), 4,23-4,27 (m, 1H), 4,56 (m, 2H), 6,76-6,79 (dd, 1H), 7,02 (m, 1H), 7,06 (d,
1H), 7,23-7,41 (m, 13H), 7,49-7,51 (d, 1H), 7,54 (s, 1H); EMBR IEN m/z 549
Ejemplo 62 ,
5-{(35)-3-[{4"-Hidroxibifenil-3-illmetoxilpirrolidin-1 -il}-5-metil-2,2-

CH, OH
® J
“y 0 O i

El compuesto del titulo se prepard a partir del producto del ejemplo 55 y

difenilhexanonitrilo

acido 4-hidroxifenilborico, usando el mismo procedimiento que se ha descrito

* para el ejemplo 56. El compuesto bruto se purificé por cromatogréﬁa_ en

columna sobre gel de silice, eluyendo con acetato de etilo. Las fracciones

apropiadas se evaporaron a presion reducida y el residuo se purificd
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adicionalmente por cromatografia en columna sobre gel de silice, eluyendo con

diclorometano:metanol:amoniaco 0,88, de 98:2:0,2 a 95:5:0,5, proporcionando

el compuesto deseado en forma de una goma parda palida con un rendimiento-

del 78%.

"H RMN (CD:OD, 400 MHz) &: 1,03 (s, 3H), 1,06 (s, 3H), 1,46-1,52 (m,
oH), 1,80-1,88 (m, 1H), 1,93-2,02 (m, 1H), 2,49-2,60 (m, 3H), 2,66-2,80 (m,
3H), 4,04-4,09 (m, 1H), 4,44 (s, 2H), 6,80 (d, 2H), 7,26-7,43 (m, 15H), 7,50 (s,
1H); EMBR IEN m/z 529 [M-H]

Ejemplo 63
5-{(35)-3-[(4’-Bidroxibifenil-3-illmetoxilpirrolidin-1-il}-5-metil-2,.2-

difenilhexanamida

=

) on
~ 9

El compuesto del titulo se prep'aré a partir del producte del ejemplo 62,
usando el mismo procedimiento que se ha descrito para el ejemplo 2, con un

rendimiento del 6%.

'"H RMN (400 MHz, CD3OD) &: 1,00 (s, 3H), 1,02 (s, 3H), 1,25-1,29 (m,

2H), 1,78-1,87 (m, 1H), 1,88-1,99 (m, 1H), 2,40-2,44 (m, 2H), 2,52-2,59 (m,

1H), 2,60-2,71 (m, 2H), 2,72-2,78 (m, 1H}, 4,03-4,08 (m, 1H), 4,48 (s, 2H), 6,84

(d, 2H), 7,20-7,38 (m, 12H), 7,41-7,45 (m, 3H), 7,48 (s, 1H); EMBR IEN m/z 549
[M+H] |

Eiemplo 64

N
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= S8
N -
N .
0
OH )

El compuesto del titulo se prepard a partir del producto del ejemplo 58,

difenilhexanamida -

usando el mismo procedimiento que se ha descrito para el ejemplo 2. El
producto bruto se purificd por cromatografia en columna sobre gel de silice,
eluyendo con diclorometano:metanol:amoniaco 0,88, de 90:10:1 a 80:20:2,
p-roporcionando el producto deseado en forma de un sdlido blanco con un
rendimiento del 21%.

H R"MN (400 MHz, CD30D) &: 0,98 (s, 3H), 1,00 (s, 3H), 1,23-1.27 (m,’
2H), 1,75-1,84 (m, 1H), 1,88-1,98 (m, 1H), 2,39-2,44 (m,-2H), 2,47-2,66 (m,

'3H), 2,71-2,75 (m, 1H), 4,02-4,08 (m, 1H), 4,47 (s, 2H), 6,86-6,89 (m, 2H); 7,12-

7,16 (m, 1H), 7,20-7,37 (m, 13H), 7.44 (d, 1H), 7,49 (s, 1H); EMBR IEN m/z 549
[M+H]

Eie-mplo 65

5-{{33)-3-[(3'-Hidrexibifenil-4-ilmetoxilpirrolidin-1-ii}-5-metil-2 . 2-

difenilhexanamida
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El compuesto del titulo se prepard a partir del producto del ejemplo 60,
usando el mismo procedimiento que se ha descrito para el ejemplo 2. El -
producto bruto se purificd .por cromatografia en columna sobre gel de silice, ‘

eluyendo con diclorometano:metanol:amoniaco 0,88, de 95:5:0,5 a;'90:10:1,

. proporcionando el producto deseado en forma de un sdlido blanco con un

rendimiento dei 28%.

'H RMN (400 MHz, CD;0D) §: 1,03 (s, 3H), 1,05 (s, 3H), 1,27-1,31 (m,
1H), 1,52-1,56 (m, 1H), 1,81-1,89 (m, 1H), 1,90-2,00 (m, 1H), 2,34-2,38 (m,
1H), 2,41-2,45 (m, 2H), 2,59-2,64 (m, 1H), 2,67-2,76 (m, 1H), 2,79-2,83 (m,
1H), 4,04-4,10 (m, 1H), 4,47 (m, 2H), 6,75 (d, 1H),.7,01 (m, 1H), 7,05 (d, 1H),
7,18-7,38 (m, 11H), 7,43 (d, 2H), 7,53 (d, 2H); EMBR IEN m/z 549 [M+H]"
Eiemplo 66 |
5-[(35)-3~( BifeniI53-flmetoxi)Dirrolidin-1 -il]-5-metil-2,2-d ifenilhexarlamidé

E! compuesto del titulo se preparé a partir de! producto del ejemplo 57,
usando el mismo procedimiento que se ha descrito para el ejempio 2, en forma
de una goma parda con un rendimiento del 23%. |

'H RMN (400 MHz, CD30D) &: 1,18 (s, 3H), 1,20 (s, 3H), 1,38-1,44 (m,.
2H), 1,97-2,04 (m, 1H), 2,05-2,12 (m, 1H), 2,41-2,46 {m, 2H), 3,03-3,14 (m,
4H), 4,214,24 (m, 1H), 4,56-(m, 2H), 7,23-7,44 (m, 16H), 7,50-7,55 (m, 1H),
7,57-7,60 (m, 2H); EMBR APCI m/z 533 [M+H]"

- Eiemplo 67
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5—f(3R)—3-(4-F!uoro—3-hidroxi—benciloxi)—pirrolidin-1'-il]-5-metil-2,2-

difenilhexanamida

OH

F

Se aﬁadii_aron acido clorhidrico en dioxano (4 M, 4 ml) y agua (0,5 ml) al -

producto de la preparacién 34 (150 mg, 0,248 mmol) y la solucion resultante se

calento a reflujo QUranfe 45 minutos. E! disolvente se retird al vacio y el residuo
se repartié entre acetato de etilo {10 ml) y una solucién saturada de carbonato
acido sadico (3 ml). La fase acuosa se.separo y se exirajo cbn_ mas acetato de
etilo (2 x 10 ml). Las fases organicas combinadas se lavaron con agua (6 ml) y
salmuera (5 ml), se secaron sobre suifato sddico y se concentraron al vacio. El
residuo se puriﬁcé por cromatografia en columna, eluyendo con
diclofometano:metanol:améniaco 0,88 (de 95:5:05 a 93:7:.0,7 a 90:10:1),
proporcionando el compuesto del titulo en forma de una espuma blanquecina
con un rendimiento del 44%, 54 mg.

'H RMN (400 MHz, CDs0D) &: 1,05 (s, 3H), 1,06 (s, 3H), 1,28-1,33 (m,
2H), 1,81-1,97 (m, 2H), 2,41-2,45 (m, 2H), 2,63-2,86 (m, 4H), 4,02-4,07 (m,
1H), 4,34 (s, 2H), 6,70-6,74 (m, 1H), 6,87-6,90 (dd, 1H), 6,94-6,99 (dd, 1H),
7,23-7,38 (m, 10H); EMBR IEN m/z 491 [M+H]"

Eiemplo 68

5-[{38)-3-(3-Ciano-5-hidroxi-fenoxi}-pirrolidin-1 -i!]—S-m_etiI-2‘2~d ifenilhexanamida
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Se,aﬁadieron\ forrniatb aménico (33 mg, 0,523 mmoal) y Pd(OH); al
20%/C (3 mg) a una solucion del producto de la preparacic’)n 36 (30 mg, 0,0623
mmol) en etanol (2 ml) y la mezcla se calenté a reflujo durante 15 minutos.
Después, la mezcla de reaccion se filtré a través de Arbocel® y el filtrado se
concentré al vacio. El residuo se purificd por cromatografia en columna sobre
gel de silice; eluyendo con diclorometano:metanol:amoniaco 0,88 (85:5:0,5),
proporcionando el compuesto del titulo en forma de una espuma amarilla con
un rendimiento del 87%, 22 mg. _

'H RMN (400 MHz, CD;QD) &: 1,00_(s, 3H), 1,04 (s, 3H), 1,23-1,28 (m,
2H), 1,84-1,93 (m, 1H), 2,08-2,17 (m, 1H), 2,36-2,50 (in, 2H), 2,56-2,63 (m,
2H), 2,71-2,77 (c, 1H), 2,85-2,89 (m, 1H), 4,7.'3-4,79 (m, 1H), 6,53-6,54 (d, 1H),
6,60-6,61 (d, 1H), 6,66-6,67 (d, 1H), 7,22-7,36 (m, 10H); EMBR IEN m/z 484
[M+H]"

Eiemplo 69

5-[(3S)-3-(2-Ciano-5-metoxi-fenoxi)-pirrolidin-1-ill-5-metii-2 .2-difenithexanamida
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El.compuesto del titulo se preparé a partir del producto de la preparacion
17 y 2-hidroxi-4-metoxibenzonitrilo usando el mismo procedimiento que se ha

descrito- para la preparacion 36, proporcionando una espuma. naranja con un

rend'imiento del 36%. '

'H RMN (400 MHz, CD30D) 5: 1,00 (s, 3H), 1,04 (s, 3H), 1,21-1,29 (m,
2H), 1,89-1,98 (m, 1H), 2,10-2,20 (m, 1H), 2,35-2,51 (m, 2H), 2,57-2,68 (m,
2H), 2,73-2,83 (m, 1H), 2,91-2,99 (m, 1H), 3,86 (s, 3H), 4,88-4,91 (m, 1H), 6,51

(d, 1H), 6,61-6,64 (dd, 1H), 7,20-7,39 (m, 10H), 7,48-7,50 (d, 1H); EMBR IEN

m/z 498 [M+H]"
Eiemplo 70
5-{( 38)~3-[(7—Hidroxi-2-naftiI)oxi]pirrolidin-1-il}—5-meti|—2,2-difenilhexanarhida

0 l OH
H 2

Se afadi6é fluoruro aménico (53 mg, 1,44 mmol) a una solucion del
producto de la preparacion 37 (90 mg, 0,144 mmoi) en metanal (3 ml) y agua

(0,3 mi) y la mezcla se calentd a 50°C durante 18 horas. La mezcla se

concentro al vacio y el residuo se purificd usando un cartucho de gel de silice

RediSep® eluyendo con diclorometano:metanol:amoniaco 0,88 ( de 100:0:0 a ‘

90:10:1). Las fracciones apropiadas se concentraron al vacio y el residuo se
purificé adicionalmente usando un cartucho de gel de silice RédiSep@ el'uyendb
con. diclorometano:metanol:amoniaco 0,88 (de 100:0:0 .a 93:7:0,7),
proporcionando el compuesto del tituio en forma de una goma incolora con un

rendimiento del 6%, 4,5 mg.
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"H RMN (400 MHz, CD30D) &: 0,96 (s, 3H), 1,06 (s, 3H), 1,19-1,30 (m,

2H), 1,88-1,98 (m, 1H), 2,11-2,23 (m, 1H), 2,34-2,52 (m, 2H), 2,54-2,64 (m,
1H), 2,64-2,68 (m, 1H), 2_,.72-2,82 (m, 1H), 2,85-2,91 (m, 1H), 4,82-4,89 (m,

1H), 6,77-6,83 (m, 1H), 6,85-6,87 (m, 1H), 6,88-6,91 (m, 1H), 6,98-7,01 (m,

1H), 7,15-7,35 (m, 10H), 7,54-7,62 (m, 2H); EMBR APCI m/z 509 [M+H]"

Eiemplo 71

5-{(38)-3-(4-Fenilfenoxi)pirrolidin-1-ill-5-metil-2. 2-difenilhexanamida

CH,
H,C
O

Una solucién de trifenilfosﬁha (143 mg, 0,546 mmol) en tetrahidrofurano
(1 ml) y di-isopropilazodicarboxilato (0,11 mi, 0,546 mmol) sé afiadieron a una
solucion del producto .de la -preparacion 17 (100 mg, 0,273 mrﬁol) en
tetrahidrofurano (1 mi) y la mezcla se agitd a temperatura ambiente durante 15
minutos. Se anadié 4-fenilfenol (93 mg, 0,546 mmol) y la mezcla se- agitd a
temperatura ambiente durante 18 horas. Se afnadieron mas trifenilfosfina (143

mg, 0,546 mmol) y di-isopropilazodicarboxilato (0,11 ml, 0,546 mmol) y la

‘solucion se agitdé a temperatura ambiente durante 72 horas. La mezcia se

concentrd al vacio y el resi‘duo_se puriﬁcé por cromatogréﬁa en columna sobre
gel de silice, eluyendo con diclorometano:metanol (de 100:0 a 95:5),
proporcionando el compuesto del titulo en forma de un aceite incoloro con un
rendimiento del 28%, 40 mg. ,

'"H RMN (400 MHz, CD;0D) &: 0,98 (s, 3H), 1,07 (s, SH), 1,23-1,26 (m,
2H), 1,90-1,98 (m, 1H), 2,10-2,'19 (m, 1H), 2,39—2,46 (m, 2Hj, 2,58-2,68 (m,
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2H), 2,75-2,89 (m, 2H), 4,80-4,84 (m, 1H), 6,88-6,90 (d; 2H), 7,20-7,41 (m,

13H), 7,49-7,56 (dd, 4H);, EMBR APCl m/z 519 [M+H]+.

Eiemplo 72

5-(3R)-3-(3-Cloro-4-hidroxifenoxi)pirrolidin-1-ill-5-metil-2.2-d ifenilhexan;amida

Se afadié tribromuro de boro ‘(1 M .en diclorometano, 0,16 mi, 0,158
mmol) a una solucién del producto del ejemplo 28 (20 mg, 0,039 mmol} en
diclorometano (3 ml) y la mezcla se agité a temperatura ambiente durante 72-
horas. La mezcla de reaccion se inactivd mediante la adicién gota a gota de

amoniaco 0,88 (5 ml) y se agitd durante 24 horas. La fase acuosa se separé y

se extrajo con diclorometano (3 x 20 ml). Las fases organicas combinadas se

concentraron al vacio y el residuo se purificd por cromatografia en columna

sobre gel de silice, eluyendo con acetato de etilo;metanol:amoniace 0,88 (de

100:0:0 a 95:5:0,5), proporcionando uné goma incolora. Esta se purificd

adicionalmente por HPLC usando una fase estacionaria Curosil PFP-Acido 150

x 21,2, eluyendo con acido férmico al 0,1% (ac.):(acetonitrilo + acido formico al
0,1%), de 95:5 a 0:100. Las fracciones apropiadas se concentraron al vacio, el
residuo se repartio entre diclorometano (15 mf) y agua (5 ml), y. la fase acuosa
se separd y se extrajo con mas dic!orometaho (2 x 15 mi). Las fases organicas
combinadés se lavaron con una solucion de hidréxido sédico (1 M, 5 ml) y
salmuera (10 ml) y se concentraron al vacio. El residuo se purificd
adicionalmente por éromatografia preparativa de capa fina eluyendo. con

diclorometano:metanol:amoniaco 0,88 (90:10:1). Las bandas de producto puro




10

15

20

188

se lavaron del gel de silice usando diclorometano:metanol:amoniaco 0,88
(95:5:0,5), se filtraron y se cancentraron al vacio, proporcionando el compuesto
del titulo en forma de una goma incolora con 'un rendimiento de! 16%, 3 mg.

"H RMN (400 MHz, CD,0D) &: 1,18 (s, 3H), 1,22 (s, 3H), 1,28-1,30 (m,

2H), 1,39-1,44 (m, 2H), 2,08-2,14 (m, 2H), 2,42-2,47 (m, 2H), 3,04-3,27 (m,

2H), 4,82-4,87 (m, 1H), 6,66-6,70 (m, 1H), 6,82-6,87 (m, 2H), 7,25-7,38 (m,
10H); EMBR APCI m/z 493 [M+H]" 491

Ejemplo 73

5-[(3R)-3-(3-Fluoro-5-metoxi-fenoxi)-pirrolidin-1-ill-5-metil-2 .2-difenilhexanamida

Se afiadio en tres porciones diisopropilazddicarboxilato (160 i, 0,822
mmol) a una solucién enfriada con hielo de trifenilfosfina (215 mg, 0,822 mmol),
el producto de ia preparacién 23 (175 mg, 1,232 mmol) y el producto de ia

preparacion 16 (150 mg, 0,411 mmaol) en tetrahidrofurano (7 ml) y la mezcla se

‘agitd a temperatura ambiente durante 2 horas. La mezcla de reaccion se

_ concentré al vacio y el residuo se purificé usando un cartucho Isolute® SCX-2,

eluyendo con metanol seguido de amoniaco 2 M en metanol. Las fracciones
basicas se concentraron al vacio, propbrcionando el co.mpuesto del titulo en
forma de una espuma parda palida con un rendimiento del 75%, 150 mg.

'H RMN (400 MHz, CD;0D) 8: 0,98 (s, 3H), 1,03 (s, 3H), 1,21-1,26 (m,
2H), 1,81-1,89 (m, 1H), 2,06-2,15 (m, 1H), 2,38-2,46 (m, 2H), 2,50-2,61 (m,
2H), 2,67-2,72 (m, 1H), 2,78-2,85 (m, 1H), 3,74 (s, 3H), 4,69-4,74 (m, 1H), 6,14-
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6,19 (m, 2H), 6,24-6,28 (m, 1H), 7,21-7,36 (m, 10H); EMBR IEN m/z 491
VH . : .

E‘|emplo.‘74
5-[(3R)-3-(3-Fluoro-5-hidroxi-fenaxi)-pirrolidin-1-ill-5-metil-2.2-difenil-

hexanamida

Se anadi¢ tribromuro de boro (1 M en diclorometano, 1,2 mi, 1,224
mmol) a una solucién enfriada con hielo. del producto del ejemplo 73 (150 mg,
0,306 mmol) en diclorometano (4 ml) y la mezcla se agité a temperatura
ambiente durante 18 horas. La reaccip'm se interrumpié con una solucion.- de
amoniaco 0,88 y se agité a femp;eratura ambiente durante 2-horas. La mezcla‘
de reaccion se ajustd hasta pH 8 mediante la adicién gota a gota de acido
clorhidrico 2 N (ac.) y se extrajo con diclorometano (3 x 10 ml). Las fases
organicas combinadas se secaron sobre sulfato sddico y se concentraron al
vacio. La purificacion -de! residuo por cromatografia en columna sobre gel de
silice, | eluyendo con diclbrometano:metanol:amoniaco 0,88, 95:5:0,5,
proporcioné el compuesto del titulo en forma de una espuma-parda palida con
un rendimiento del 49%, 71 mg. '

'H RMN (400 MHz, CD;0D) &: 1,01 (s, 3H), 1,05 (s, 3H), 1,24-1,28 (m,
2H), 1,85-1,92 (m, 1H), 2,07-2,15 (m, 1H), 2,40-2,45 (m, 2H), 2,59-2,67 (m,
2H), 2,73-2,79 (c, 1H), 2,87-2,91 (m, 1H), 4,68-4,72 (m, 1H), 6,03-6,12 (m, 3H),
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7,21-7,26 (m, 2H), 7,28-7,32 (m, 4H), 7,33-7,37 (m, 4H); EMBR IEN m/z 477
IM+H]* 475 [M-HJ -

Eiemplo 75

5-[(3R)-3( 2-Fluoro-3~metoxiafenoxi)-pirrolidin—‘l-il]-5-méti|-2.2-difeni|hex;anamida

e

Se afiadié en tres porciones diisopropilazodicarboxilato (160 pl; 0,822
mmol) a una solucién énfriada con hielo de trifenilfosfina (215 mg, 0,822 mmal),
el producto de la preparacién 26 (160 mag, .1,127 mmol) y el productoc de la
preparacion 16 (150 mg, 0,411 mmol) en tetrahidrofuranc (7 ml) y la mezcla se

agité de 0°C a temperatura ambiente durante 16 horas. Se afadieron mas

trifenilfosfina .(215 mg, 0,822 mmol) y diisopropilazodicarboxilato (160-ul, 0,822-

. mmol) y la mezcla se agité durante 48 horas mas. La mezcla de reaccion se

concentrod al vacio y el residuo se purificé usando un cartucho Isolute® SCX-2,
eluyendo con metanol seguido de amoniaco 2 M en metanol. Las fracciones
basicas se concentraron al vacio, proporcionando .e'l compuesto del titulo en
forma de una espuma parda pdlida con un rendimiento del 75%, 145 mag.
EMBR IEN m/z 491 [M+H]"

Eiemplo 76

5-[(3R)-3-(2-Fluoro-3-hidroxi-fenoxi)-pirrolidin-1-ill-5-metil-2, 2-difenilhexanamida

A
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Se afiadi6 tribromuro de boro (1 M en diclorometano, 1,1 ml, 1,224
mmol) a una solucion enfriada con hielo del producto del ejemplo 75 (140 mg,
0,286 mmol) en diclorometano (4 ml) y la mezcla se agité a temperatura
ambiente durante 2 horas. La reaccion se interrumpié con una solucién de
amoniaco 0,88 y se agité a temperatura ambiente durante 16 horas. La mezcla
de reaccién se ajusté hasta pH 8 mediante la adicién gota a gota de acido
clorhidrico 2 N (ac.) y se extrajo con diclorometano (2 x 10 mi). Las fases
organicas combinadas se secaron sobre sulfato sodico y se concentraron al
vacio. La purificacion del residu'o por »cromgtografia en columna sobre gel de
silice, eluyendo con | diclorometano:metanol:amoniaco - 0,88, 95:5:0,5,'
proporcioﬁé el compuesto del titulo en forma de una espuma amarilla palida
con un rendimiento del 15%, 20 mg.

'H RMN (400 MHz, CD30D) &: 1,00 (s, 3H), 1,04 (s, 3H), 1‘,25-1 28 (m, -
2H), 1,85-1,93 (m, 1H), 2,06-2,12 (m, 1H), 2,42-2,46 (m; 2H), 2,54-2,60 (m,
1H), 2,65-2,75 (m, 2H), 2,85-2,90 (c, 1H), 4,74-4,78 (m, 1H), 6,38-6,42 (t, 1H),
6,49-6,53 (t, 1H), 6;80-6,85 (t, 1H), 7,22-7,25 (m, 2H), 7,28-7,32 (m, 4H), 7,35-
7,38 (m, 4H); EMBR IEN m/z 477 [M+H]" 475 [M-H]"

Ejemplo 77 | |

5-J(3R)-3-(2-Cloro-3-metoxi-fenoxi)-pirrolidin-1-il]-5-metil-2 2-difenilhexanamida
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Se afadi6 en tres pdrciones diisopropilazodicarboxilato (118 p.l,' 0,606
mmaol) a una solucion enfriada con hielo de tfifenilfosﬁha (160 mg, 0,606 mmol),
el producto de la preparacién 21 (120 mg, 0,757 mmol) y el producto de la
preparacién 16.(111 mg, 0,411 mmol) en tetrahidrofurano (7 ml) y la mezcla se
agité de- 0°C a temperatura ambiente durante 3 horas. Se afiadieron mas
trifenilfosfina (160 mg, 0,606 mmol) y diisopropilazodicarboxilato (1'18 ul, 0,606
mmol) y la mezcla se agitd durante 16 horas mas. La mezcla de reaccién se

concentrd al vacio y el residuo se purificéd usando un cartucho Isolute® SCX-2,

eluyendo con metanol seguido de amoniaco 2 M en metanol. Las fracciones

basicas se concentraron al vacio, proporcionando el compuesto del titulo en

forma de una espuma parda palida con un rendimiento del 82%, 124 mg.

'H RMN (400 MHz, CD;0D) &: 1,00 (s, 3H), 1,05 (s, 3H), 1,24-1,29 (m,

2H), 1,85-1,97 (m, 1H), 2,05-2,15 (m, 1H), 2,43-2,47 (m, 2H), 2,58-2,64 (m,

1H), 2,66-2,72 (m, 1H), 2,73-2,80 (m, 1H), 2,89-2,95 (m, 1H), 3,85 (s, 3H), 4,79-
4,81 (m, 1H), 6,55-6,57 (d, 1H), 6,67-6,70 (d, 1H), 7,15-7,19 (&, 1H), 7,21-7,24
(m, 2H), 7,27-7,31 (m, 4H), 7,34-7,38 (m, 4H); EMBR IEN m/z 507 [M+H]’
Eiemplo 78

S-[(3R)-3( 2-CIord-B;hidroxi—fenoxi)-pirrolidin-1 -ill-5~metil-2.2-difenilhexanamida
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El compuesto del titulo se prepard a partir del producto del ejemplo 77,
usando el mismo procedimiento que se ha descrito para el ejemplo 74,
propercionando una espuma naranja palida con un rendimiento del 36%.

'H RMN (400 MHz, CD;0D) 5: 1,03 (s, 3H), 1,07 (s, 3H), 1,27-1,32 {m,

2H), 1,92-1,99 (m, 1H), 2,06-2,14 (m, 1H), 2,43-2,47 (m, 2H), 2,65-2,71 (m,

1H), 2,74-2,78 (d, 1H), 2,80-2,86 (c, 1H), 2,96-3,00 (m, 1H), 4,79-4.82 (m, 1H),
6,41-6,43 (dd, 1H), 6,53-6,55 (dd, 1H), 7,00-7,04 (t, 1H), 7,21-7,25 (m, 2H),
7,28’—7-,32‘ (m, 4H), 7,36-7,39 (m, 4H); EMBR IEN m/z 493 [M+H]+.491_[M-H]‘
Ejemplo 79 ‘
5—[(3R)-3-(4-C|oro-3—hidroxi—benciloxi)—oirrolidin-1-i!l~54metil-2,2~

QO
S

Se anadieron acido clorhidrico (4 M en dioxano, 4 ml) y agua (0,5 ml) al

difenilhexanamida

OH

c

producto de la preparacic’)h 44 (161 mg, 0,295 mmol) y la mezcla se calent6é a
reflujo durante 30 minutos. Después, la mezcla de reaccidn se enfrid a
temperatura ambiente y se repartioé entre acetato de etilo (20 m!) y una solucion

acuosa saturada de carbonato acido sédico (20 ml). La fase acuosa se separo,
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se extrajo con mas acetato de etilo (20 mi) y las fases organicas combinadas
se secaron sobre sulfato sédico y se concentraron al vacio. El residuo se

purificd por cromatografia en columna sobre gel de silice, eluyendo con

diclorometano:metanol:amoniaco 0,88, de 95:5:0,5 .a 90:10:1, propor;:ionando

w@

el compuesto del titulo en forma de una espuma. parda palida-con un -

rendimiento del 19%, 29 mg.
'H RMN (400 MHz, CD;0D) 5: 1,01 (s, 3H), 1,02 (s, 3H), 1,24-1,28 (m,
2H), 1,75-1,82 (m, 1H), 1,87-1,94 (m, 1H), 2,40-2,44 (m, 2H), 2,51-2,60 (m,

2H), 2,63-2,69 (c, 1H), 2,73-2,77 (c, 1H), 3,98-4,03 (m, 1H), 4,34 (s, 2H), 6,70-

6,73 (dd, 1H), 6,87-6,88 (d, 1H), 7,18-7,21 (d, 1H), 7,22-7,26 (m, 2H), 7,29-7,33
(m, 4H), 7,35-7,38 (m, 4H); EMBR APCI m/z 505 [M-HJ
Eiemplo 80

5-[(3R)-3-(3-Metoxi-4-cloro-fenoxi)pirrolidin-1-ill-5-metil-2.2-difenilhexanonitrilo

- Seg

Se anadié hidruro sédico (dispersion al 60% en aceite mineral, 60 mg,

1,466 mmol) a una solucién enfriada con hielo del producto de -Ia preparacion
20 (170 mg, 0,489 mmoel) en N,N-dimetilformamida (5 ml) y la mezcla se agito a
0°C durante 30 minutos. Se anadio 2-cloro-5-fluoro-anisol (73 pl, 0,586 mmol) y
la mezcla :se agité durante 18 horas a temperatura ambiénte. Después, la
mezcla se calentd a GO"C durante 6 horas. La mezcla se enfrié a temperatura
ambiente, se afadio mas hidruro sédico (dispersic’m-al 60% en éceite mineral,

60 mg, 1,466 mmol) y el calentamiento se continué a 60°C durante 18 horas.
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La solucion se enfrié a 0°C, se afiadié mas hidruro sodico (dispersién al 60%
en aceite mineral, 100 mg, 2,443 mmol) y la solucién se agité durante 30

minutos. Se anadié més-2-cloro-5-ﬂuoro—anisdl (122 pl, 0,977 mmol) y la

mezcla se calentd a 80°C durante 18 horas. Después, la mezcla de reaccion se

enfrié-a temperatura ambiehte, se inactivé con agua (3 ml), se concentro al
vacio y el residuo acuoso se repartid entre acetato de etilo (10 ml) y agua (5

ml). La fase acuosa se separé y se extrajo con mas acetato de etilo (2 x 10 mli).

Las fases organicas combinadas se lavaron con salmuera (10 ml), se secaron

sobre sulfato sédico, se concentraron ai vacio y el residuo se purificd por
cromatografia en columna scbre gel de silice, eluyendo con acetato de
etilo:metanol:amoniaco ©,88, 99:1:0,1, proporcionando el compuesto del titulo
en forma de una gema incolora con un rendimiénto del 34%, 80 mg.

'H RMN (400 MHz, CD3OD) &: 1,03 (s, 3H), 1,08 (s, 3H), 1,44-1,49 (m,
2H), 1,88-1,95 (m, 1H), 2,12-2,21 (m, 1H), 2,49-2,54 (m, 2H), 2,56-2,62 (m,
1H), 2,68-2,70 {d, 1H), 2,76-2,82 (m, 1H), 2,85-2,89 (m, 1H), 3,80 (s, 3H), 4,79-
4,81 (m, 1H), 6,39-6,42 (d, 1H), 6,54 (s, 1H), 7,16-7,20 (d, 1H), 7,26-7,42 (m,
10H); EMBR APCI m/z 489 [M+H]" |
Eiemplo 81

5-[(3R)-3-(3-Metoxi-4-cloro-fenoxi)-pirrolidin-1-ill-5-metil-2 2-difenilhexanamida

Se afiadié hidroxido potasico (185 mg, 3,275 mmol) a una solucion del

producto del ejemplo 80 (80 mg, 0,163 mmol) en 3-metil-3-pentanol (3 ml) y la

A
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mezcla se calento¢ a reflujo durante 24 horas. Se afiadié mas hidroxido potasico
(93 mg, 1,638 mmol) y la mezcla se calentd a reﬂujo durante 5 horas mas.
| Despué;, [a mezcla de 'reaccién se enfri6 a temperatura ambiente, se
concentrd al vacio y el residuo se repartid entre acetato de etilo (15 mi) y agua
5 | (10 mi). La fase acuosa se separd, se extrajo con mas acetato de etilo (15 mi) y
las fases organicas combinadas se secaron sobre sulfato sédico y se
concentraron al vacio. El residuo se purificd por cromatografia en columna en
diclorometano:metanol:amoniaco 0,88, de 97:3:0,3 a 94:6:0,8, proporcionando
el compuesto del titulo en forma de una espuma blanca con un rendimiento del

'10 64%, 53 mg. |
'H RMN (400 MHz, CD30D) &: 0,98 (s, 3H), 1,05 (s, 3H), 1,20-1,26 (m,
2H), 1,84-1,93 (m, 1H), 2,07-2,16 (m, 1H), 2,34-2,49 (m, 2H), 2,53-2,65 (m,
2H), 2,70-2,77 (m, 1H), 2,81-2,88 (m, 1H), 3,80 (s, 3H), 4,74-4,79 (m, 1H), 6,36-
6,38 (dd, 1H), 6,51-6,52 (d, 1H), 7,18-7,20 (d, 1H), 7,21-7,35 (m, 10H); EMBR

15 APCI m/z 507 {M+H]* ' '
| Eiemplo 82

5-[(3R)-3-{3-Hidroxi-4-cloro-fenoxi)-pirrolidin-1-ill-5-metil-2 . 2-difenilhexanamida

QPRaS\

NH,
()
HO

Se afadid tribromuro de boro (1 M en diclorometano, 0,4 ml, 0,4 mmol) a

0

ct

20 una solucion enfriada con hielo del producto del ejemplo 81 (50 mg, 0,099"
mmol) en diclorometano (2 ml) y la mezcla se agito a temperatura ambiente

durante 18 horas. Se afadié més tribromuro de boro (1 M en dic!orbmetano,
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0,2 ml; 0,2 mmol) y la mezcla se agité a temperatura ambiente durante 3 horas
mas. La reaccion se interrumpié con una solucion de amoniaco 0,88 y se agifté
a températura ambiente dﬁrante 1 hora. La mezcla de reaccién se acidifico
hasta pH 6 mediante la adicion gota a gota de acido clorhidrico 2 N (iac.) y se
5 | extrajo con diclorometano (2 x 10 ml). Las fases orgdnicas combinadas se
secaron sobre sulfato sédico y se concentraron al vacio. La purificacion del
residuc por cromatografia en columna sobre ge! de sillice, eluyendo con
diclorometano:metanol:amoniaco 0,88, de 97:3:0,3 a 94:6:0,6, proporciond el
_ compuésto del titulo en forma de una espuma blanca con un rendimiento del
10 70%, 34 mg.
'H RMN (400 MHz, CD30D) : 1,00 (s, 3H), 1,06 (s, 3H), 1,24-1,28 (m,
2H), 1,83-1,93 (m, 1H), 2,06-2,15 (m, 1H), 2,35-2,47 (m, 2H), 2,60-2,68 (m,
2H), 2,74—2;81 (m, 1H), 2,87-2,91 (m, 1H), 4,68-4,73 (m, 1H), 6,28-6,31 (dd,
1H), 6,40-6,41' (d, 1H), 7,10-7,12 (d, 1H), 7,22-7,35 (m, 10H); EMBR IEN m/z
15 493 [M+H]"491 [M-HT
Eiemplo 83

5-[{3R)-3-(3-Hidroxi-4-ciano-fenoxi)-pirrolidin- 1-ill-5-metil-2. 2-difenilhexanamida
[s]
NH,
) ° ﬁf)
' HO
' Il
N

‘Se afiadieron formiato aménico (44 mg, 0,698 mmol) e hidréxido de

20 paladio (al 20% sobre carbono, 8 mg) a una solucién de! producto de la

preparacion 45 (40 mg, 0,070 mmol) en etanol (2 ml) y la mezcla se -agitd a la
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temperatura de reflujo durante 20 minutos. La reaccion se enfrid, el catalizador
se retiré por filtracion sobre Arbocel® vy -el filtrado se concentr6 al vacio. La

purificacion del residuo por cromatografia en columna sobre gel de silice,

eluyendo” con diclorometano:metancl:amoniaco 0,88, de 95:5:0,5 a-90:10:1,

proporciond el compuesto del titulo en forma de una espuma blanca con un
rendimiento del 55%, 18 mg,

| 'H RMN (400 MHz, CD30D) &: 1,00 (s, 3H), 1,06 (s, 3H), 1,24-1,28 (m,
2H), 1,87-1,94 (m, 1H), 2,09-2,18 (m, 1H), 2,35-2,49 (m, 2H), 2,61-2,71 (m,
2H), 2,75-2,82 (c, 1H), 2,91-2,95 (¢, 1H), 4,76-4,79 (m, 1H), 6,32-6,35 (m, 2H),
7,21-7,36 (m, 11H); EMBR APCI! m/z 484 [M+H]"
Eiemplo 84

5-{(35)-3-( 3—Metoxi-benciloxi)birro‘lidin-1 -ill-5-metil-2 2-difenilhexanamida

N

Se afadié hidruro sédico (dispersién al 60% en aceite mineral, 26 mg,

0,638 mmol) a una solucién enfriada con hielo del producto de la preparacion.

18 (185 mg, 0,532 mmol) en N,N-dimetilformamida (5 ml) y la mezc!a se agité a

0°C durante 60 minutos. Se aiadié bromuro de 3-metoxibencilo (128 mg, 0,638 '

mmol) y la mezcla se agité durante 3 horas a temperatura ambiente. Se afiadio
mas bromuro de 3-metoxibencilo (160 mg, 0,797 mmol) y la mezcia se agitd

durante 2 horas mas. La mezcla de reaccién se inactivd con agua (3 mi), se

. concentro al vacio y el residuo acuoso se repartié entre acetato de etilo (20 mi)

y agua (10 mi). La fase acuosa se separd y se extrajo con mas acetato de etilo
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(2 x 10 mi). Las fases organicas combinadas se concentraron al vacio y el
residuo se purificd por cromatografia en cqlumna sobré gel de silice, eluyendo
con dick;rqrhétano, pro’porcionaﬁdo un aceite incoloro, 180 mg.

Se afadid hidroxido potasico (430 mg, 7,692 mmol) a una solucién de
este aceite incoloro (180 mg, 0,385 mmol) en 3-metil-3-pentanol (5-mi) y la
mezcla se calent6 a reflujo durante 24 horas. La mezcla de reaccidn se enfrié a
temperatura ambiénte, se concentré al vacio y el residuo se repartié entre
acetato de etilo (20 ml) y agua (10 ml). La fase acuosa se separd, se extrajo
con mas acetato de etilo (10 ml) y las fases organicas combinadas se secaron
sobre sulfato sédico y se conceniraron al vacio. El residuo se purificd por
cromatografia en columna, eluyendo inicialmente con pentano y después con
diclorometano:metanoi:amoniaco 0,88, de 95:5:0,5°a 90:10:1, proporcionando
el compuesto del titulo en forma de una espuma blanca con un rendimiento del
16%, 40 mg.

'H RMN (400 MHz, CD30D) &: 1,01 (s, 3H), 1,03 (s, 3H), 1,26-1,30 (m,
2H), 1,77-1,85 (m, 1H), 1,88-1,95 (m, 1H), 2,40-2,45 (m, 2H), 2,53-2,72 (m,
3H), 2,75-2,79 (m, 1H), 3,776 (s, 3H), 4,00-4,05 (m, 1H), 4,41 (s, 2H), 6,80-6,83
(d, 1H), 6,86-6,88 (m, 2H), 7,16-7,37 (m, 11H); EMBR IEN m/z 487 [M+H]"
Eiemplo 85

5-[(3R)-3-( 2—Clor0-3-hidroxi-ber_\ciloxi)-pirrolidin—1 -ill-5-metil-2.2-

difenilhexanamida
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E! compuesto del titulo se preparé a partir del producto de la preparacién

49, usando ef mismq procedimiento. que se ha descrito para el ejemplo 79,
proporci?:nando una espuma blanca con un rendimiento del 34%.

'H RMN (400 MHz, CD;0D) 3: 1,11 (s, 3H), 1,13 (s, 3H), 1,34-1,38 (m,

| 2H), 1,90-2,02 (m, 2H), 2,41-2,45 (m, 2H), 2,83-3,02 (m, 4H), 4,14-4,18 (m,

1H), 4,49-4,57 (m, 2H‘), 6,84-6,87 (dd, 1H), 6,91-6,93 (d, 1H), 7,06-7,10 (t, 1H),
7,24-7,27 (m, 2H), 7,30-7,38 (m, 8H); EMBR APC! m/z 8§05 [M-HJ

Eiemplo 86

5-Metii-5-(4-fenoxipiperidin-1-i)-2,2-difenilhexanonitrilo

Una solucién del producto de la preparacién 50 (9.03 g, 21 mmol) en
tetrahidrofurano (270 ml) se enfriéd a -20°C. Se anadi¢ tetracloruro de circonio
(9,91 g, 43 mmol) y la mezcla de reaccién se agitdé a -20°C durante 1 hora.
Despt;lés, se afadid6 gota a gota cloruro de metimagnesio (3 M en
tetrahidrofurano, 63,8 m!, 191 mmol) y la mezcla se agité durante 1 hora,
ma.nteniendo la temperatura pgﬁr debajo de -10°C. La reaccidén se interrumpid
con etanol (20 mi), se concentré al vacio y el residuo se repartic¢ entre una
solucién 2-N de hidroxido sédico (200 mi) y acetatb de etilo (250 ml). La fase

acuosa se separo y se extrajo con acetato de etilo (2 x 200 m)) y la solucion

organica combinada se seco sobre-sulfato de magnesio y se concentré. al

vacio. El residuo se purificd por cromatografia en columna sobre gel de silice,
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eluyendo con pentano:acetato de efilo, de 75:25 a 67:33. Las fracciones -
apropiadas se evaporaron a_ presion reducida. y el residuo se purificd
adicioné]mente usando un cartucho Isolute® SCX-2, eluyendo con metanol

seguido de amoniaco 1 M en metanol!, proporcionando- el compuesto del titulo

" en forma de una goma amarilla con un rendimiento del 41% (3,83 g).

"H RMN (400 MHz, CDCl) &: 1,04 (s, 6H), 1,54-1,58 (m, 2H), 1,71-1,80
(m, 2H), 1,99-2,02 (m, 2H), 2,25 (m, 2H), 2,53-2,57 (m, 2H), 2,70-2,75 (m, 2H),
4,22-428 (m, 1H), 6,92-6,96 (m, 3H), 7,28-7,32 (m, 4H), 7,35-7,39 (m, 4H),
7,45-7,47 (m, 4H); EMBR APC! m/z 439 [M+H]* |

Ejemplo 87
5-{4-](3-Bromobencil)oxilpiperidin-1-il}-5-metil-2 . 2-difenilhexanonitrilo

T O
A~

El compuesto del titulo se prepard a partir del producto de la preparacion

53, usando el misme precedimiento que se ha descrito para el ejemplo-86, en
forma de una goma amarilla con un rendimiento del 33%.

'H RMN (400 MHz, CDCl3) &: 0,98 (s, 6H), 1,46-1,60 (m, 4H), 1,88;1,91
(m, 2H), 2,04-2,09 (m, 2H), 2,46-2,50 (m, 2H), 2,65-2,68 (m, 2.H), 3,28-3,34 (m,
1H), 4,50 (s, 2H), 7,18-7,42 (m, 13H), 7,51 (s, 1H); EMBR IEN m/z 533 [M+H]*

Eiemplo 88

5-{4-{(3-Hidroxibencihoxilpiperidin-1-il}-5-metil-2 . 2-difenilhexanonitrilo
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. Se afadi¢ gota a gota n-butillitio (2,5 M en hexanos, 0,18 mi, 0,45 mmol).

a una solucion del producto dei ejemplo 87 (200 mg, 0,38 mmol) en
tetrahidrofurano (5 ml), enfriada a -78°C, y la mezcla se agité durante 15

minutos. Se afadid borato de trimetiio (0,13 mi, 1,13 mmol) y la mezcla se agité

a -78°C durante 30 minutos y a temperatura ambiente durante 2 horas. Se

anadié N-oxido de 4-metilmorfolina (132 mg, 1,13 mmol) y la mezcla se calentd
a reflujo durante 4 horas y se agito a temperatura ambiente durante 18 horas.
Después, la mezcla de reaccién se repartié entre acetato de etilo (30 ml) y
agua (30 ml) y la fase organica se separé y- se lavd con agua (20 ml). La
solucion organica se secO sobre sulfato sédico, se concentré al vacio y el
residuo se purificé por cromatografia en columna sobre gel de silice, eluyendo
con diclorometano:metanol.amoniaco 0,88, de 100:0.0 a 90:10:1. Las

fracciones apropiadas se evaporaron a presién reducida y el residuo se purificé

adicionalmente por tlc preparativa, eluyendo con

diclorometano:metanol:amoniaco 0,88, 90:10:1, proporcionando ei compuesto
del titulo en forma de una goma con un rendimiento del 3%, 5 mg.

'H RMN (400 MHz, CDsOD) &: 1,02 (s, 6H), 1,46-1,58 (m, 4H), 1,86-1,90
(m, 2H), 2,13-2,19 (m, 2H), 2,49-2,53 (m, 2H), 2,70-2,75 (m, 2H), 3,33-3,39 (m,
1H), 4,45 (s, 2H), 6,67-6,70 {(m, 1H), 6,77-6,79 (m, 2H), 7,12 (m,-1H), 7,28-7,43
(m, 10H); EMBR IEN m/z 469 [M+H]* | |

Eiemplo 89

‘\"‘f“’:
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5-[4-(Benciloxi)piperidin-1-ill-5-metil-2,2-difenilhexanonitrilo

Sanl X

Il
N

Se afladié gota a gota n-butillitio (2,5 M en hexanos, 0,23 ml, 0,56 mmol)

a una solucion del producto del ejemplo 87 (200 mg, 0,38 mmol) en

tetrahidrofurano (8 mi), enfriada a -78°C, y la mezcla se aqité durante 30

5

minutos. Después, se pasé didxido de carbono a través de la solucion, con

agitacion a -78°C, durante 3,5 horas, antes de que la mezcla se dejara calentar
a temperatura ambiente. La mezcla de reacciébn se concentrd al vacio y el

residuo se repartié entre acetato de etilo (30 ml) y agua (20 ml). La fase

organica se separd, se lavé con agua, se secO sobre sulfato de magnesio y se

concentré al vacio. La purificacién del residuo por cromatografia en columna
sobre gel de silice, eluyendo con diclorometano:metanol:amoniaco 0,88, de
100:0:0 a 98:2:0,2, proporciond el compuesto del titulo como sub-producto, en
forma de un sélido blanquecino con un rendimiento del 68%, 116 mg.

'H RMN (400 MHz, CDs0D) 5: 1,00 (s, 6H), 1,45-1,49 (m, 2H), 1,50-1,58

" (m, 2H), 1,86-1,90 (m, 2H), 2,11-2,17 (m, 2H), 2,48-2,53 (m, 2H), 2,69-2,72 (m,

2H), 3,33-3,39 (m, 1H), 4,51 (s, 2H), 7,29-7,42 (m, 15H); EMBR IEN m/z 453
[M+H]*
Ejemplo 90

5-Metil-5-(4-fenoxipiperidin-1-i)-2.2-difenilhexanamida
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Se afiadié hidréxido potasico (512 mg, 9,12 mmol) a una solucion del
producto del ejemplo 86 (200 mg, 0,46 mmoi) en 3-metil-3-pentanol (4 ml) y la
mezcla se calentd a reflujo durante 20 horas. Despues, la mezcla de reaccién
se enfrio a temperatura ambiente, se concentré al vacio y el residuo se repartio
entre acetato de etilo (20 ml) y agua (20 ml). La fase organica se separo, se
secO sobre suifato de magnesio y se concentréd al vacio. La purificacion del
residuo por cromatografia en columna sobre gel de silice, eluyendo con
diclorometano:metanol:amoniaco 0,88, de 100:0 a 90:10:1, proporcicnd el
compuesto del titulo en fbrma de un vidrio incoloro con un rendimiento del 93%,
193 mg.

' 'H RMN (400 MHz, CDCls) &: 0,99 (s, 6H), 1,25-1,29 (m, 2H), 1,60-1,68
(m, 2H), 1,89-1,93 (m, 2H), 2,20-2,25 (m, 2H), 2,42-2,46 (m, 2H), 2,64-2,68 (m,
2H), 4,20-4,27 (m, 1H), 6,85-6,89 (m, 3H), 7.20-7,26 (m, 4H), 7,30-7,34 (m,
4H), 7,37-7,40 (m, 4H); EMBR IEN m/z 457 [M+H]’

Eiemplo 91

' 5-{4-[(3-Bromobenciloxilpiperidin-1-ill-5-metil-2.2-difenilhexanamida
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El compuesto del titulo se preparc.')- a partir del producto del éjehplo 87,
usando el mismo procedimiento que se ha descrito para el ejemplo 90, en
forma dé una goma incoloré con un rendimiento del 99%. B

'H RMN (400 MHz, CD30D) &: 0,97 (s, 6H), 1,23-1,27 (m, 2H), 1,48-1,57
{m, 2H), 1,82-1,87 (m, 2H), 2,07-2,12 (m, 2H), 2,40-2,44 (m, 2H), 2,62-2,66 (m,
2H), 3,29-3,37 (m, 1H), 4,48 (s, 2H), 7,21-7,42 (m, 13H), 7,49 (s, 1H); EMBR
IEN m/z 551 [M+H]"

Eiemplo 92

5-[4-(Benciloxipiperidin-1-ill-5-metil-2,2-difenilhexanamida

CH,
07 TNH, ) -

El compuesto del titulo se prepard a'partir del producto del ejemplo 89,
usando el mismo procedimiento que se ha descrito para el ejemplo 90, en
forma de un vidrio incoloro con un rendimiento del 79%.

'H RMN (400 MHz, CD30D) &: 1,01 (s, 6H), 1,26-1,30 {m, 2H), 1,57-1,59
(m, 2H), 1,86-1,89 (m, 2H), 2,21 (m, 2H), 2,40-2,45 (m, 2H), 2,72 (m, 2H), 3,38
(m, 1H), 4,50 (s, 2H), 7,23-7,39 {m, 15H); EMBR APCI h/z 471 [M+H]

Eiemplo 93
Amida del acido 5-[4-(2.4-dicloro-5-hidroxi-fenoxi}-piperidin-1-il]l-5-metil-2.2-

difenilhexanoico

S
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O a OH
. 07 “Nn, “

Se afnadié gota a gota diisopropilazodicarboxilato (0,05 mi, 0,26' mmol) a
una mezcla de la preparacion 54 (50 mg, 0,13 mmol), 4 6-diclorobenceno-1,3-
dicl (47 mg, 0,26 mmol) y trifenilfosfina (69 mg, 0,26 mmol) en tetrahidrofurano
(1 ml) y la mezcia se dejo en agitaciéon durante 7 dias a temperatura ambiente.
El disolvente se concenird al vacio y el residuo se purificd usando un car‘cﬁcho
Isolute® SCX-2, eluyendo con metanol seguido’ de amoniaco 1 M en metanol.
Las fracciones apropiadas se combinaron, se evaporaron a presion reducida y
el residuo se puriﬁcé adicionalmente por cromatografia en columna sobre gel

de silice, eluyendo con diclorometano:metanol, de 98:2 a 95:5, proporcionando

. el compuesto del titulo en forma de un vidrio incoloro con un rendimiento del

8%, 6 mg.

'H RMN (400 MHz, CD;0D) 8: 1,04 (s, 6H), 1,28-1,32 (m, 2Hj, 1,71-1,78
(m, 2H), 1,86-1,92 (m, 2H), 2,36-2,46 (m, 4H), 2,69-2,75 (m, 2H), 4,29 (m, 1H),
8,57 (s, 1H), 7,21-7,39 (m, 11H); EMBR IEN m/z 541 [M+H]" |
Eiemplo 94

Amida del dcido 5-[4-(4-ciano-2 5-difluoro-fenoxi)-piperidin-1-ill-5-metil-2,.2-

OF0
07 “nn

difenilhexanoico

CN

2
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Se arfiadié hidruro sodico (dispersiéon al 60% en aceite mineral, 12 mg,
0,29 mmol) a una solucién del producto de la preparacion 54 (100 mg, 0,26
mmol) en tetrahidrofurano (0,5 mi) a temperatura ambiente y se dejé en

agitaciéri durante 20 minutos antes de énfriarse a -70°C. La mezcla se afadio a

"una solucion de " 2,4,5-trifluorobenzonitrilo (41 mg, 026 mmol) en

tetrahidrofurano (0,5. mi) a -70°C y se agitd durante 3 horas. Después, la
reaccion se dejo calentar a temperatura ambiente y se agitd durante 18 horas
mas. La reaccion se interrumpié con agua (5 gotas) y el disolvente se evapord
at vacio. El residuo se repartid entre acetato de etilo (40 ml) y agua (20-ml), la

fase organica se separd y se lavd con salmuera (20 ml). La fase organica se

- seco sobre sulfato de magnesio, se concentrd al vacio y el residuo se purificd

por - cromatografia en columna sobre. gel de silice, eluyendo con

diclorometano:metanol:amoniaco 0,88, de 100:0:0 a 90:10:1. Las fracciones

apropiadas se evaporaron a presién reducida, proporcionando el compuesto

del titulo en forma de un vidrio incoloro con un rendimiento del 40%, 54 mg.

'H RMN (400 MHz, CD;0D) &: 0,99 (s, 6H), 1,25-1,29 (m, 2H), 1,66-1,75
(m, 2H), 1,92-1,97 (m, 2H) 2,25—2,30 (m, 2H) 2,42-2,46 (m, 2H), 4,43-4,49 (m,
1H), 7,‘13-7,52 (m, 12H); EMBR APCI m/z 518 [M+H]"

Eiemplo 95

5-[4-(3-Hidroxifenoxi)piperidin-1-ill-5-metil-2.2-difenilhexanamida
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Se afiadié gota a gota diisopropilazodicarboxilato (0,23 ml, 1,20 mmol) a
una solucién enfriada con hielo del producto de la preparacion 54 (226 mg,
0,594 n{mol), resorcinol (1'96 mg, 1,71 mmol) y trifenilfosfina (312 mg, 1,19
mmol) en tetrahidrofurano (2 ml) y ia mezcla se agité 'a-temperatura ambiente
durante 12 horas. El disolvente se retiro a presiéon reducida y el residuo se
purificé usando un cartucho Isclute® SCX-2, eluyendo con metanocl y después

con amoniaco 1 M en metanol. Las fracciones basicas se concentraron al vacio

y se purificaron adicionalmente por cromatografia sobre gel de silice, eluyendo '

con diclorometano:metanol:amoniaco 0,88, de 98:2:0,2 a 95:5:0,5. Las
fracciones apropiadas se concentraron al vacio y la mitad del residuo obtenido
(55 mg) se purificé adicionalmente por cromatografia preparativa de capa fina

usando una placa recubierta de silice y eluyendo con 80:20:2 de

diclorometano:metanol-amoniaco 0,88, proporcionando el compuesto del titulo

en forma de una goma con un rendimiento del 14%.

'H RMN (400 MHz, CD30D) &: 1,05 (s, 6H), 1,30-1,34 (m, 2H), 1,66-1,74
(m, 2H), 1,91-1,96 (m, 2H), 2,34-2,47 (m, 4H), 2,70-2,79 (m, 2H), 4,21-4,27 (m,
1H), 6,32-6,38 (m, 3H), 7,00-7,05 (m, 1H), 7,23-7,40 (m, 10H); EMBR APCI m/z
473 [M+H]"
Eiemplo 96

5-[4-(3-Hidroxi-2-metilfenoxi)piperidin-1-ill-5-metil-2, 2-difenilhexanamida
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Se afadié gota a gota diisopropilazodicarboxilato (0,1 ml, 0,53 mmol) a
una solucion del producto de la preparacién 54 (100 mg, 0,263 mmol),.z-metil-
resorcinél (130 mg, 1,05 ‘mmol) y trifenilfosfina (139 mg, 0,53 mmol) en

tetrahidrofurano (2 ml) y la mezcla se agité a temperatura ambiente durante 12

horas. El disolvente se retird a presion reducida y se purificd usando un

cartucho !solute® SCX-2, ‘eluyendo con metanol y después con amoniaco 1 M
en metanol. Las fracciones bdsicas se concentraron al vacio y se purificaron
adicionalmente por cromatogfaﬁa sobre ‘gel de silice, eluyendo con
diclorometano:metanci:amoniaco 0,88, de 98:2:0,2 a 95:5:0,5. Las fracciones
apropiadas se concentraron'al vacio y el residuo se purificd adicionalmente
usando una columna Fenomenex Curosil PFP (dimensiones 21,2 x 150 mm)
sobfe un aparato de HPLC preparativa Agilent 1100. Las dos fases moviles

fueron acido férmico al 0,1% viv (ac.) (A) y écidp formico al 0,1% viv en

acetonitrilo (B), eluyendo con un gradiente de B al 20-80% durante 18 minutos

a un caudal de 18 ml/min. Los picos se detectaron usando un detector UV a
225 nmy las fraccionés apropiadas se concentraron al vacio, proporcionando
el compuesto del titulo en forma de una goma con un rendimiento del 9%.

"H RMN (400 MHz, CD30D) &: 1,06 (s, 6H), 128-1,34 (m, 2H), 1,71-1,81
(m, 2H), 1,89-1,94 (m, 2H), 2,02 (As, 3H), 2,37-2,46 (m, 4H), 2,68-2,77 (m, 2H),
4,24-4 31 (m, 1H), 6,37-6,41 (m, 2H), 6,86-6,90 (m, 1H), 7,23-7,40 (m, 10H);
EMBR APCI m/z 487 [M+H] |
Eiemplo 97

5-{4-[(3'-Hidroxibifenil-3-ilmetoxilpiperidin-1-il}-5-metil-2, 2-difenilhexananitrilo
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Se afiadi6 1,1’-bis(difenilfosfino)ferrocencdicloro paladio (ll) (8 mg, 0,09
mmol) a una suspension del producto del ejemplo 87 {100 m.g, 0,19 mmol),
acido 3-hidroxifenilbérico (52 mg, 0,038 mmol) y carbonato sédico (40 mg,
0,038 mmol) en tetrahidrofurano (5 ml) y agua (1 ml) y la mezcla se calentd a
60°C durante 12 horas. La suspension se dejo enfriar a temperatura ambiente y
después se evaporo a sequedad y a presion reducida. El residuo se purifico por
cromatografia sobre gel de - silice, eluyendo con
diclorometano:metancl:amoniaco 0,88, de 99:1.0 a 98:2:.0,2, dando el
compuesto del titulo en forma de una goma con un rendimiento del 72%.

'H RMN (400 MHz, CD30D) &: 1,09 (s, 6H), 1,52-1,56 (m, 2H), 1,61-1,68
(m, 2H), 1,93-1,96 (m, 2H), 2,24-2,42 (m, 2H), 2,51-2,55 (m, 2H), 2,81-2,84 (m,
2H), 3,45-3,49 (m, 1H), 4,58 (s, 2H), 6,75-6,78 (m, 1H), 7,02-7,07 (m, 2H), 7,21-
7,43 (m, 13H), 7,47-7,50 (m, 1H), 7,54 (s, 1H); EMBR IEN m/z 545 [M+H]"

Eiemplo 98

5-{4-1(3'-hidroxibifenil-3-ilimetoxilpiperidin-1-if}-5-metil-2,2-difenilhexanamida




10

15

20

211

Una'suspensién del producto del ejemplo 97 (70 mg, 0,13 mmol) y

' hidréxido potasicc en polvo (144 mg, 2,57 mmol) en 3-metil-4-pentanol (4 mi)

se calenté a reflujo durante 36 horas. La mezcla de reaccion se dej6 enfriar a
temperatura ambiente y el disolvente se retiré a presién reducida. El residuo se
repartié entre acetato de etilo (30 mi) y agua (20 mi). La fase organica se
separg, se seco sobre sulfato de magnesio y se concentré al vacio. El residuo
se purificd por cromatografia sobre gel de silice, e.Iuyendo con
diclorometano:metanol:amoniaco 0,88, de 95:5:0,5 a 90:10:1. Las fracciones
apropiadas se concentraron al vacio y el residuo se purificd adicionalmente por
cromatografia sobre gel de silice, eluyendo con
diclorometano:metanol:amoniaco 0,88, de 98:2:0,2 a 95:5:0,5, propofcionando
el compuesto del titulo en forma de una goma con.un rendimiento del 21%.

'H RMN (400 MHz, CD30D) &: 1,05 (s, '6H), 1,22-1,35 (m, 2H), 1,62-1,68
(m, 2H), 1,85-1,93 (m, 2H), 2,35-2,45 (m, 4H), 2,78-2,82 (m, 2H), 3,43-3,49 (m,
1H), 4,57 (s, 2H), 6,75-6,78 (m, 1H), 7,02-7,07 (m, 2H), 7,21-7,40 (m, 13H),
7.47-7,50 (m, 1H), 7,54 (s, 1H); EMBR APCI m/z 563 [M+H}"
Ejemplo 99 ' ‘

5-[3-(3-Metoxifenoxiazetidin-1-ill-5-metil-2.2-difenilhexanonitrilo

Una mezcla del producto de la preparacién 57 (500 mg, 1,21 mmol),
carbonato de cesio (1,18 g, 3,64 mmol) y 3-metoxifenol (0,41 mi, 3,64 mmol) en

'N,N—dimétilformamida (10 ml) se agitd6 a 80°C durante 18 horas. Después, la
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mezcla de reaccion se concentré al vacio y el residuo se repartio entre éter
dietilico (50 ml) y agua .(20 mi). La fase acuosa se separé, se extrajo con éter
dietilicow(?_ x30mi)yla solucién organica -combinada se seco sobre sulfato de
magnesio y se concentrd al \)acio. El residuo se purificé por cfomatoérafia en
columna sobre gel de silice, eluyendo con pentano:acetato de etilo, de 90:10 a
75:25, y después con diclorometano:metanol:amoniaco 0,88, de 100:0:0 a
95:5:0,5, proporcionando el compuesto del titulo en forma de una goma
incolora con un rendimiento del 71%, 380 mg.

'H RMN (400 MHz, CDCl3) 8: 0,90-1,03 (m, 6H), 1,31-1,44 (m, 2H), 2,41-
2,56 (m, 2H), 3,07-3,24 (m, 2H), 3,42-3,54 (m, 2H), 3,77 (s, 3H), 4,63-4,74 (m,
1H), 6,28-6,38 (m, 2H), 6,48-6,55 (m, 1H), 7,26-7,49 (m, 11H), EMBR APCI m/z

441 [M+H]*

Eiemplo 100

5-[3-(3-Metoxifenoxi)azetidin-1-ill-5-metil-2,2-difenilhexanamida

Se afnadid hidroxido potasico (215 mg, 3,83 mmol} a una solucién del
producto dei ejemplo 99 (85 hg, 0,18 mmoaf) en 3-metil-3-pentancl (5 mi) y la
mezcla se calenté a refiujo durante 24 horas. Después, la mezcla de reaccion
se enfrid a temperatura ambiente, se concentro al vacio y el residuo se repartic
entre acetato de etilo (20 ml) y agua (5 ml). La fase acuosa se separo, se

extrajo con acetato de etilo (20 ml) y la solucién organica' combinada se seco
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sobre sulfato de magnesio y se concentrd al vacio. La purificacion del residuo
por cromatografia en columna sobre gel de silice, eluyendo con
diclororﬁ‘etano:metanol:amdniaco 0,88, de. 100:0:0 a- 93:7.0,7, proporciond el
compuesto del titulo en forma de una goma incolora con un rendimiento del
74%, 65 mg. -

"H RMN (400 MHz, CDCly) &: 0,92 (s, 6H), 1,12-1,23 (m, 2H), 2,40-2,50
(m, 2H), 3,10-3,25 (m, 2H), 3,44-3,58 (m, 2H), 3,78 (s, 3H), 4,62-472 (m, 1H),
6,30-6,38 (m, 2H), 6,47-6,54 (m, 1H), 7,10-7,18 (m, 1H), 7,22-7,45 (m, 10H);
EMBR IEN m/z 459 [M+H]"
Ejemplo 101

5-[3-(Benciloxilazetidin-1-ill-5-metil-2,2-difenilhexanonitrilo

CH,
O
0

H,C
o O
i

Se anadid hidruro sédico (dispersién al 60% en aceite mineral, 24 mg,
0,60 mmol) a una solucién enfriada con hielo del producto de la.preparacion 56
(166 mg, 0,50 mmoi) en N N-dimetilformamida (5 ml) y la mezcla se agitd
durante 30 minutos dejando que la temperatura alcanzara 25°C. Después, la
mezcla de reaccion se enfrié de nuevo a 0°C, se anadié bromuro de bencilo (89
ul, 0,75 mmol) y la mezcla se agité a 0°C durante 30 minutos. La reacéién se
interrumpié con acido clorhidrico 2 M (2 mi), se basificé hasta pH 8 con una

solucion saturada de carbonato acide sodico y se extrajo con acetato de etilo (3

- X 50 ml). La solucién organica combinada se secd sobre sulfato de magnesio,

se concentrd al vacio y el residuo se purificd por cromatografia en columna



10

15

214

sobre gel de silice, eluyendo con diclorometano:metanoi:amoniaco 0,88, de
100:0:0 a 97:3:0,3, proporcionando el compuesto del titulo en forma de un -
aceite incoloro con un rendimiento del 65%, 137 mg. |

'H RMN (400 MHz, CDCl3) 5: 0,91 (s, 6H), 0,90-0,97 (m, 2H), 2,40-2,48

(M, 2H), 2,97-3,06 (M, 2H), 3,21-3,30 (M, 2H), 4,07-4,17 (m, 1H), 4,41 (s, 2H),

7,26-7,46 (m, 15H); EMBR APC! m/z 425 [M+H]*

Eiemplo 102 .

3-{3-(Benciloxi)azetidin-1-ifl-5-metil-2.2-difenilhexanamida

El compuesto del titulo se prepard a partir del producto del ejemplo 101,
usando el mismo procedimiento que se ha deécrito para el ejemplo 100, en
forma de una goma incolora con un rendimiento del 77%.

'H RMN (400 MHz, CDCI3)‘ 8. 0,89 (s, 6H), 1,05-1,13 (m, 2H), 2,32-2,41
(m, 2H), 2,95-3,05 (m, 2H), 3,15-3,25 (m, 2H), 4,02-4,13 (m, 1H), 4,39 (s, 2H),
7,21-7,42 (m, 15H); EMBR APCI m/z 443 [M+H]*

Eiemplo 103

5-Metil-5-({3-fenoxiazetidin-1-il)-2,2-difenilhexanonitrilo
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El compuesto del titulo se preparé a partir del producto de la preparacion

65, usando el mismo procedimiento que se ha descritc para la preparacién 62,

" en forma de un aceite incoloro con un rendimiento del 38%.

'H RMN (400 MHz, CDCl3) &: 0,95 (s, 6H), 1,34-1,41 (m, 2H), 2,43-2,54

(M, 2H), 3,15-3,22 (m, 2H), 3,45-3,55 (m,.2H), 4,65-4,75 (m, 1H), 6,73-6,78 (m,

2H), 6,90-6,98 (m, 1H), 7,22-7,45 (m, 12H); EMBR APCI m/z 411 [M+H]*

Ejiemplo 104

5-Metii-5-(3-fenoxiazetidin-1-il)-2.2-difenilhexanamida

Ei compuesto del titulo se prepardg a partir del'prodijcto del ejemplo 163,.

usando el mismo procedimiento que se ha descrito para el ejemple 100, en
forma de un sélido blanco con un rendimiento del 88%.

'H RMN (400 MHz, CDCly) 8: 0,91 (s, 6H), 1,12-1,20 (m, 2H), 2,42-2,48
(m, 2H), 3,12—3,18 (m, 2H), 3,45-3,55 (m, 2H), 4,62-4,73 (m, 1H), 5,55 (s a, 2H),
6,75-6,78 (m, 2H), 6,92-6,96 (m, 1H), 7,20-7,41 (m, 12H); EMBR APClI m/z
429[M+H]"
Ejemplo 105

5-[3-(4-Metoxifenoxi)azetidin-1-il]l-5-metil-2,2-difenilhexanonitrilo
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El compuesto del titulo se preparé a partir del producto de la preparacién

57 y 4-metoxifenol, usando el mismo procedimiento que se ha descrito para el
ejemplo 99, en forma dé una goma incclora con un rendimiento del 55%.

'H RMN (400 MHz, CDCl) &: 0,98 (s, 6H), 1,33-1,45 (m, 2H), 2,45-2,55
(m, 2H), 3,14-3,24 (m, 2H), 3,42-3,55 (m, 2H), 3,78 (s, 3H), 4,58-4,68 (m, 1H),
6,66-6,74 (m, 2H), 6,76-6,85 (m, 2H), 7,25-7,47 (m, 10H); EMBR APCI m/z 441
[M+HT" |
Eiemplo 106

5-[3-(4-Metoxifenoxilazetidin-1-ill-5-metil-2 2-difenilhexanamida

Se afiadi6 hidroxido potasico (135 mg, 2,41 mmol) a una solucién del
producto del ejemplo 105 (53 mg, 0,12 mmol) en 3-metil-3-pentanol (5 ml) y la
mezcla se calenté a reflujo durante 18 horas. Después, la mezcla de reaccién
se enfri6 a temperafura ambiente, se concentrd al vacio y el residuo se repartio
entre acetato .de etilo (20 ml) y agua (6 mi). La fase acuosa se separd, se

extrajo con acetato de etilo (2 x 20 ml) y la solucién organica combinada se
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secd sobre sulfato de magnesio y se concentré al vacio, dando un ‘aceite
incoloro con un rendimiento del 96%, 53 mg. | '

'"H RMN (400 MHz, CDCl) 5: 0,92 (s, 6H), 1,12-1,23 (m, 2H), 2,40-2,50
(m, 2H), 3,10-3,25 (m, 2H), 3,44«3,58 (m, 2H), 3,78 (s, 3H), 4,62-4,72 (m, 1H),

1 6,30-6,38 (m, 2H), 6,47-6,54 (m, 1H), 7,10-7,18 (m, 1H), 7,22-7.45 (m, 10H);

EMBR IEN m/z 459 [M+H]"
Eiemplo 107

5-[3-(4-Hidroxifenoxi)azetidin-1-ill-5-metil-2,2-difenilhexanamida

El producto déll ejemplo 106 (53 rﬁg, 0,16 mmol) se disolvid en
dicIorometéno(S,ml) y la solucion se enfrié a 0°C. Se anadié tribromuro de boro
(1 M en diclorometano, 0,52 mi, 0,52 mmol) y la solucién se agitdé a 0°C durante
35 minutos. Se anadié mas tribromurc de boro (1 M en diclorometano, 0,52 m,
0’52 mmol) y la agitacion se continud a 0°C durante 30 minutos. Despues, ia
reaccion se interrumpi() con una solucion saturada de carbonato écido sédico
(20 ml) y se agité a temperatura ambiente durante 18 horas. La fase acuosa se
separo, se extrajo con acetato de etilo (25 ml) y la solucién organica combinada
se seco sobre sulfato de magnesio y se concentrc')' al vacio, dandd una goma.
La goma se re-disolvié enAdiclorometano (5 ml) y la solucion se enfridé a -10°C.
Se afiadid tribromura de boro (1 M en diclorometano, 0,52 ml, 0,52 mmol) y la
mezcla se agité a -10°C .durante 1 hora. Después, la reaccién se interrumpié

con una solucién saturada de carbonato &cido sédico (20 ml) y la fase organica
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se separd y se extrajo con acetato de etilo (20 ml). La solucién organica
combinada se secd sobre sulfaio de magnesio, se concentré al vacio y el
residuc se purificd por cromatografia en columna sobre gel de silice, eluyendo

con pentano:acetato de etilo/metanol/amoniaco 0,88 (90/10/1), de 75:25 a

.50:50, proporcionando el compuesto del titulo en forma de una.espuma

incolora con un rendimiento del 27% (14 mg).'
'H RMN (400 MHz, CDCls) 3: 0,92 (s, 6H), 1,13-1,26 (m, 2H), 2,40-2,50
(m, 2H), 3,08-3,24 (m,-2H), 3,42-3,58 (m, 2H), 4,52-4,63 (m, 1H), 5,50-5,68 (s

" a, 2H), 6,53-6,62 (m, 2H), 6,67-6,78 (m, 2H), 7,21-7,42 (m, 10H); EMBR APCI

m/z 445 [M+H]"
Ejemplo 108

5-[3-(3-Hidroxifenoxilazetidin-1-ill-5-metil-2, 2-difenilhexanamida

Se afadié tribromuro de boro (1 M en diclorometano, 1,75 ml, 1,75
mmol) a una solucién enfriada con hielo del producto del ejemplo 100 (200 mg,
0,44 mhol) en diclorometano (5 ml) y la mezcla se agitd é 0°C durante 1 hora.
Se afiadié mas. tribromuro de boro (1 M en diclorometano, 0,5 ml, 0,5 mmol) y
la mezcla se agité a 0°C durante 30 minutos. Después, la reaccion se
interrumpié con una solucién 1 M de hidroxido sédico (5 ml), se diluyd con
diclorometano (20 mi) y se agité a te'mp'eratura ambiente durante 40 minutos.

La fase acuosa se separd, se extrajo con acetato de etilo (2 x 25 ml) y la
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solucion organica combinada se secd sobre sulfato de magnesio y se
concentro al vacio. La purificacion del residuo por cromatografia en columna

sobre gel de silice, eluyendo con pentano:acetato de etilo/metanol/amoniaco

© 0,88 (90/10/1), de 75:25 a 50:50, proporcioné el compuesto del titulo en forma

de una espuma incolora con un rendimiento del 91%, 176 mg.
'H RMN (400 MHz, CDCly) &: 1,10 (s, 6H), 1,22-1,34 (m, 2H), 2,42-2,55
(m, 2H), 3,28-3,40 (m, 2H), 3,65-3,88 (m, 2H), 4,70-4,80 (m, 1H), 5,55-5,70 (s

“a, 2H), 6,23-6,36 (m, 2H), 6,45-6,53 (m, 1H), 7,03-7,12 (m, 1H), 7,19-7,39 (m,

10H); EMBR IEN m/z 445 [M+H]*

Eiemplo 109

5-[3-(2-Hidroxifenoxi)azetidin-1-ill-5-metil-2. 2-difenilhexanamida

-Se afiadid formiato amonico (25 mg, 0,4 mmol) a una mezcla del
producto de la preparacion 63 (35 mg, 65 pﬁol) y Pd(OH), al 20%/C (10 mg) en
etanol (10 ml) y la mezcla se calenté a réﬂujo durante 2 horas. La mezcla de
reaccion se enfrid a temperatura ambiente, se afiadieron mas formiato aménico
(25 mg, 0,4 mmol) y Pd(OH)z_al 20%/C (10 mg) vy la mezcia se re-calentd a
reflujo durante 2 horas. La mezcla de reaccion se filtr6-a través de Arbocel®,
lavando con metanol, y el filtrado se concentro al vacio. El residuo se diluyo
6qn una sotucién saturada de cafbonato acido sédico,_ se extrajo con acetato »de
etilo (2 x 20 ml) y la solucién orgénica combinada se secé sobre sulfato de

magnesio y se concentrd al vacio. Después, la purificacién del residuo por
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cromatografia en columna sobre gel de silice; eluyendo con acetato de
etilo: metanol '95:5, proporcicno. el compuesto del titulo en forrna de un aceite
mcoloro con rendimiento cuantltatlvo 30 mg.

"H RMN (400 MHz, CDCly) 8: 1,02 (s, 6H), 1,22-1,32 (m, 2H), 2,31-2, 49

(m, 2H), 2,57-2,72 (m, 2H), 3,98-4,04 (m, 1H), 4,15-4,24 (m, 2H), 5,40-5,70 (m

a, 2H), 6,77-6,86 (m, 4H), 7,22-7,38 (m, 10H); EMBR APCI m/z 445 [M+H]"
Eiemplo 110

5-(3-(2.4-Dicloro-5-hidroxi-fenoxi)-azetidin-1-iN-5-metil-2,2-difenilhexanamida

OH

Se afadid hidroxido potasico (523 mg, 9,33 mmol) a una solucion del
producto de la preparacion 68 (250 mg, 0,46 mmoi) en 3-metil-3-pentanol (5 mi)
y la mezcla se calenté a reflujo durante 18 horas. Después, la mezcla de
reaccién se enfrid a temperatura ambiente, se concentré al vacio y el resi'duo
se repartié entre ‘acetato de etilo (20 ml) y agua (20 mi). La fasé acuosa se
separd y se extrajo con acetato de etilo (20 ml) y la solucién organica
combinada se secd sobre suffato de magnesio y se concentré al vacio. El
materiai bruto se traté con acido clorhidrico 4 M en dioxano (10 mi, 40 mmbl) y
la solucion se agité a 60°C durante 30 minutos. El dioxano se retiré al vacic y él
residuo se bas,iﬂcb- con amoniaco 0,88. La fase acuosa se extrajo con acetato
de etilo.(2 x 20 ml). La solucion orgé‘nica combinada se sec6-sobre sulfato de

magnesio y se concentrd al vacio. El residuo se purificé por cromatografia en
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columna sobre gel de silice, eluyendo con 100:1 a 10:1 de
diclorometano:metanol, proporcionando el compuesto del titulo en forma de un

aceite incoloro con. un rendimiento del 61%, 147 mgq.

'H RMN (400 MHz, CDCls) &: 0,98 (s, 6H), 1,18-1,25 (m, 2H), 2,41-2,55

(m, 2H), 3,32-3,38 (m, 2H), 3,75-3,82 (m, 2H), 4,68-4,75 (m, 1H), 5,65:5,75 (m,

1H), 5,95-6,05 (m, 1H), 6,43 (s, 1H), 7-20-7,40-(m, 11H); EMBR APCI m/z 513
[M+H]

Eiemplo 111

5-{3-(4,5-Dicloro-2-hidroxi-fenoxi)-azetidin-1-ii}-5-metil-2, 2-difenilhexanamida

OH

Ci
. Cl

El compuesto del titulo se preparé a partir del producto de la preparacién
70, usando el mismo procedimiento que se ha descrito para el ejemplo 110, en
forma de un aceite incoloro con un rendimiento del 53%.

"H RMN (400 MHz, CDCly) &: 1,02 (s, 6H), 1,22-1,30 (m, 2H), 2,35-2,50
(m, 2H), 2,60-2,75 (m, 2H), 3,95-4,01 (m, 1H), 4,10-4,25 (m, 2H), 5,40-5,66 (m,
2H), 6,92-6,98.(m, 2H), 7,20-7,40 (m, 10H); EMBR IEN m/z 513 [M+H]*
Ejemplo 112

5—!3;(4-0Ioro—3-metdxi—fe noxi)-azetidin-1 -iﬂ-5—metil—2.2—difeniI-hexanonit_rilo
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E)l compuesto del titulo se prepard a partir de 4-cloro-3-metoxifenol
l(docu.mento EP230379, pag. 52) y el producto de la preparacion 57, usando el
misrﬁo procedimiento que se ha descrito para el ejemplo 99, en forma de un

© 5 aceite.incoloro con uh.rendir.niento del 85%.

'"H RMN (400 MHz, CDCl3) &: 0,95 (s, 6H), 1,35-1,40 (m, 2H), 2,45-2,53
(m, 2H), 3,16-3,20 (m, 2H), 3,45-3,52 (m, 2H), 3,86 (s, 3H), 4,62-4,70 (m, 1H),
6,20-6,25 (m, 1H), 6,40-6,43 (m, 1H), 7,18-7,45 (m, 11H); EMBR APCI| m/z 475
MH?

10 .Eiemolo 113

5 3-(4—CIoro—3-metoxi—fenoxi)—azetidin-1-il}-5-_metil—2:2~difeni|hexa nam'ida

o
\
o]
El compuesto del titulo se prepard a partir del producto del ejemplo 112,

usando el mismo procedimiento que se ha descrito para el ejemplo 100, en

15 forma de un aceite incoloro con un rendimiento del 91%.
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'H RMN (400 MHz, CDCl) &: 0,85 (s, 6H), 1,08-1,22 (m, 2H), 2,38-2,50

(m, 2H), 3,15-3,20 (m, 2H), 3,40-3,55 (m, 2H), 3,85 (s, 3H), 4,60-4,72 (m, 1H),

5,30- 555 (m, 2H), 620623 (m 1H), 6,38-6,41 (m, 1H), 7,18-7,40 (m 11H);
EMBR APCI m/z 493 [M+H]" '

" Ejemplo 114

54 3-(4-C!oro-3;hidroxi-fenoi(i)-azetidin-1 -il}-S-m-étiI-Z,Z-difenilhexanamida

OH

Se afadid tribromuro de boro (1 M en diclorometano, 1,75 mi, 1,75
mmol) a una solucién enfriada con hielo del producto del ejemplo 113 (180 mg,
0,36 mmol) en diclorometano (5 ml) y la mezcla se agito a 0°C durante 1,5
hora. Después, la reaccion ée interrumpid con amoniaco 0,88 (30 mi) y la
solucion se agité a temperatura ambiente durante 18 horas. La fase organica
se separd, se seco sobre sulfato de maghesio y se concentrd al vacio. La
purificacion del residuo por c.romatograﬁa en columna sobre gel de silice,
eluyendo con diclorometano a diclorometano/metanol/amoniaco 0,88 (97:3:0,3),
proporciond el compuesto del titulo en forma de uné espuma incolora con un
rendimiento del 93%, 276 mg ‘

'H RMN (400 MHz, CDéla) 5: 0,85 (s, 6H), 1,08-1,22 (m, 2H), 2,40-2,50.
(m, 2H), 3,10-3,20 (m, 2H)’,~3,50—3,58 (m, 2H), 4,58-4,66 (m, 1H); 5,45-5,55 (m,
1H), 5,75-5,80 (m, 1H), 6,25-6,32 (m, 1H) 6,38-6,40 (m, 1H), 7,15-7,40 (m,
11H); EMBR APCI| mlz 479 [M+H]"
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Eiemplo 115

224

Amida del acido 5-{3-(3-hidroxi-benciloxi)-azetid'in-1-il]-5-metil-2.2-difenil-

T O

. El producto de la preparacion 73 (65 mg, 0,131 mmol) se tratd con acido

hexanoico

clorhidrico 4 M en dioxano (2 ml, 8 mmol), se afadié agua (0,2 ml) y la solucién
se agité a 85°C durante 30 minutos. El dioxano se retird al vacio y el residuo se

repartié entre acetato de etilo (25 ml) y una solucién saturada de carbonato

 acido sédico (2'0 mi). La fase acuosa se extrajo con acetato de etilo (20 ml). La

solucién organica combinada se secd sobre sulfato de magnesio y se

concentrd al vacio. El residuo se purificd por cromatografia en columna sobre

gel de silice,- eluyendo con pentano.acetato de etilo: metanol: amoniaco 0,88
(80/10/1), de 75:25 a 50:50, proporcionando el compuesto del titulo en forma
de una espuma incolora con un rendimiento del 70%; 42 mg.

'H RMN (400 MHz, CDCl3) 8: 0,90 (s, 6H), 1,16-1,25 (m, 2H), 2,38-2,48
(m,' 2H), 3,02-3,12 (m, 2H), 3,28-3,40 (m, 2H), 4,06-4,17 (m, 1H), 4,31 (é, 2H),
5,58-5,74 (s a, 2H), 6,72-6,83 (m, 3H), 7,12-7,20 (m, 1H), 7,21-7,40 (m, 10H);
EMBR APC!I m/z 459 [M+H]+v |
Ejemplo 116

5-13-(2-Cloro-5-metoxi-fenoxi)-azetidin-1-ill-5-metii-2 . 2-difenil-hexanonitrilo

Wg\f@
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El compuesto'del titulo se preparo a partir del producto de la preparacién

. 57 y 2-cloro-5-metoxifenol, usando el mismo procedimiento que se ha descrito

para el ejemplo 99, én forma de una goma parda con un rendimiento del 55%.
'H RMN (400 MHz, CDCls) 5: 0,96 (s, 6H), 1,31-1,44 (m, 2H), 2,40-2,57

(m, 2H), 3,14-3,35 (m,-2H), 3,40-3,60 (m, 2H), 3,77 (s, 3H), 4,64-4,79 (m, 1H),

6,20-6,25 (m, 1H), 6,39-6,47 (m, 1H), 7,20-7,48 (m, 11H); EMBR APCI m/z 475

MH]

Eiemplo 117 -

Amida del acido 53-(2-cloro-5-metoxi-fenoxi)-azetidin-1-ill-5-metil-2, 2-difenil-

hexanoico

Ct

El compuesto dei titulo se prepar6 a partir del producto del ejemplo 116, |
usando el mismo procedimiento que se ha descrito para el ejemplo 100, en
forma de una goma incolora con un rendimiento del 61%.

~ "H RMN (400 MHz, CDCls) &: 0,92 (s, 6H), 1,11-1,20 (m, 2H), 2,40-2,48
(m, 2H), 3,15-3,24 (m, 2H), 3,42-3,55 (m, 2H), 3,76 (s, 3H),.4,6t_1—4,72 (m, AH),. .
5,48-5,75 (m, 2H), 6,20-6,25 (m, 1H), 6,38-6,45 (m, 1H), 7,20-7,41 (m, 11H);
EMBR APCI m/z 493 [M+H]* | |
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Eiemplo 118

Amida del acido 5-[3-( 2-c|oro-5~hidroxi—fenoxi)-azetid.in—1-iI]—5-metiI-2.2-difeniI—
hexanoico | _
W, “
H N N
a\o
d .
o
Se afadid tribromuro de boro (1 M en diclorometano, 1,42 mi, 1,42
mmol) a una solucién enfriada con hielo del producto del ejemplo 117 (70 mg,
0,142 mmol) en diclorometano (5 mi) y la mezcla se agité a 0°C durante 1 hora.
Después, la reaccion se interrumpié con amoniaco 0,88 (20 ml) y la solucion se

agité a temperatura ambiente durante 18 horas. La fase organica se separd. La

fase acuosa se extrajo con diclorometano (20 ml). La solucidn organica

"combinada se lavé con una solucion saturada de carbonato acido sédico (10

ml) y se secd sobre sulfato de magnesio y se concentré al vacio. Purificacion
del residuo por cromatografia en columna sobre gel de silice, eluyendo con
pentano:acetato de etilo: metanol: amoniaco 0,88 (90/10/1), de 85:15 a 50:50.
La goma resultante se disolviéd en metanol (5 ml) y se afiadié acido clorhidrico 1
N en éter dietilico (0,5 ml). La solucién se evapord y el sélidb se recristalizé en
acetato de etilo/metanol, dando la sal clorhidrato del compuesto del titulo en
forma de un sélido parpura con un rendimiento del 30%, 22 mg.

'H RMN (400 MHz, CD50D) &: 1,28 (s, éH), 1,33-1,44 (m, 2H), 2,40-2,48
(m, 2H),.4,02-4,30 (m, 2H), 4,33-4,62 (m, 2H), 4,95-5,06 (m, 1H); 6,20-6,28 (m,
1H), 6,44-6,49 (m, 1H), 7,18-7,20 (m, 1H), 7,24-7.41 (m 10H); EMBR APCl m/z
479 [M+H]* | |

g
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5-[3-(3-Fluoro-5-metoxi-fenoxil-azetidin-1-ill-5-metil-2.2-difenil-hexanonitrilo

Eiemplo 119

El compuesto del titulo se preparé a partir de 3-flucro-5-metoxifenol
- 5 (documento W(02005037763, pag. 95) y el producto de la preparacion 57,
usando el mismo procedimiento que se ha descrito para el ejefnplo 99, en
forma de un aceite incoloro con un rendimiento del 90%.
'H RMN (400 MHz, CDCls) &: 0,95 (s, 6H), 1,35-1,40 (m, 2H), 2,45-2,53
(m, 2H); 3,b6—3',15“ (m, 2H), 3,40-3,48 (m, 2H), 3,75 (s, 3H), 4,58-4,64 (m, 1H),
10 6,05-6,12 (m, 2H), 6,20-6,26 (m, 1H), 7,22-7,45 (m, 10H), EMBR APCI m/z 459
fM+H]"
. Ejemplo 120

5-[3-(3-Fluoro-5-metoxi-fenoxi)-azetidin-1-ill-5-metil-2. 2-difenithexanamida

15 El compuesto del titulo se prepar6 a partir del producto det ejemplo 119,
usando el mismo procedimiento que se ha descrito para. el ejemplo 100, en

forma de un aceite incoloro con un rendimiento del 90%."
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'H'RMN (400 MHz, CDCl3) &: 0,95 (s, BH), 1,42-1,55 (m, 2H), 2,40-2,48

© (m, 2H), 3,06-3,15 (m, 2H), 3,40-3,45 (m, 2H), 3,78 (s, 3H), 4,58-4,66 (m, 1H),

5,40-5,55 (m, 2H), 6,03-6,12 (m, 2H), 6;20-6,25 (m, 1H), 7,22-7,45 (m, 10H).

Eiemplo 121

5-{3-(3-Fluoro-5-hid rbxi—fenoxi)—azefidin-1 -il}-5-metil-2 ,2-difenilhexanamida

El compuesto del titulo se prepar6 a partir del producto del ejemplo 120,

-usando el mismo procedimiento que se ha descrito paré el ejemplo 108, en

forma de un aceite incolora con un rendimiento def25%. - ‘
'H RMN (400 MHz, CDCl3) 5: 0,95 (s, 6H), 1,20-1,26 (m, 2H), 2,40-2,46

(m, 2H), 3,20-3,28 (m, 2H), 3,60-3,65 (m, 2H), 4,64-4,70 (m, 1H), 5,50-5,60 (m,

1H), 6,00 (s, 1H), 6,02-6,06 (m, 1H), 6,18-6,23 (m, 1H), 6,25-6,35 (m, 1H), 7,20-

7,35 (m, 10H); EMBR APCI m/z 463 [M+H]"

Eiemplo 122

5-[3-(3-Cloro-5-metoxi-fenoxi)-azetidin-1-ill-5-metil-2 . 2-difenil-hexanonitrilo
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El compuesto del titulo se prepar6 a partir de 3—cloro-5-metoxifenol y el

producto de la preparaciéon 57, usando el mismo procedlmlento que se ha

descrito para el ejemplo 99 en forma de un aceite incoloro con un rendimiento-

del 75%.

'H RMN (400 MHz, CDCly) 8: 0,95 (s, 6H), 1,35-1,40 (m, 2H), 2,45-2,53
(m, 2H), 3,06-3,15 (m, 2H), 3,40-3,48 (m, 2H), 3,78 (s, 3H), 4,58-4,66 (m, 1H),
6,20 (s, 2H), 6,35 (s, 1H), 6,50 (s, 1H), 7,22-7,45 (m, 10H); EMBR APCI m/z
475 [M+HT"
Eiemplo 123

5-[3~( 3-CIoro-5-metoxi-fenoki)-azetidin-1 -ill-5-metil-2,2-difenilhexanamida

K \

El compuesto del titulo se preparé a partir del producto del ejemplo 122,
usando el mismo procedimiento que se ha descrito para el ejemplo 100, én
forma de un aceite incoloro con un rendimiento de! 90%

H RMN (400 MHz, CDCly) &: 0,95 (s, 6H), 1,15-1,20 (m, 2H), 2,38- 2,45
(m, 2H), 3,02-3,10 (m, 2H), 3,37-3,43 (m, 2H), 3,75 (s, 3H), 4,55-4,63 (m, 1H),
5,40-5,85 (m, 2H), 6,18 (s, 1H), 6,30 (s, 1H), 6,48 (s, 1H), 7,20-7,40 (m, 10H);
EMBR APCI m/z 493 [M+H[

Ejemplo 124

5-{3-(3-Cloro-5-hidroxi-fencxi)-azetidin-1 -ii}—5-metil-2._2-difeni|hexanamida

U6
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E! compuesto del titﬂlo se prepard a partir del producto del ejemplo 123,
usando el mismo procedimiento que se ha descrito para ei ejemplo 114, en
forma de un aceite incoloro con un rendimiento del 92%.

H RMN (400 MHz, CDCls) &: 0,90 (s, 6H), 1,08-1,18 (m, 2H), 2,35-2,45
(m, 2H), 3,06-3,15 (m, 2H), 3,40-3,46 (m, 2H), 4,55-4,60 (m, 1H), 5,45 (s a, ZH),
6,15 (s, 1H), 6,25 (s, 1H), 6,40 (s, 1H), 7,20-7,40 (m, 10H)

Eiemplo 125

5-[3-(4-Fluoro-2-metoxi-fenoxi)-azetidin-1-il]-5-metil-2, 2-difenil-hexanonitrilo

El compuesto del titulo se preparé a partir de 4-fluoro-2-metoxifenol y el

producto de la preparacion 57, usando el mismo procedimiento que se ha

descritb para el ejemplo 99, en forma de un aceite incoloro con un rendimiento
del 72%. ,

'H RMN (400 MHz, CDCly) &: 0,95 (s, 6H), 1,35:1,40 (m, 2H), 2,45-2,53
(m, 2H), 3,20-3,25 (m, 2H),'3,42—3,48 (m, 2H), 3,83 (s, 3'H)', 4,58-4,66 (m, 1H),

'6,53-6,65 (m, 3H), 7,22-7,45 (m, 10H); EMBR APCI m/z 459 [M+H]'

"



Eiemplo 126

51 3-(4—Fluoro~2—metoxi-fenoxi)—ézetidin-1 -iﬂ-5-metil~2,2—difenilhexanamida

. o El compuesto c_iel titulo se preparé a partir del producto del ejemplo 125,
~ 5 usando el mismo procedimiento que se ha descrito para el ejemplo 100, en

. forma de un aceite incoloro con un rendimiento del 87%.
'H RMN (400 MHz, CDCl3) 5: 0,95 (s, 6H), 1,10-1,18 (m, 2H), 2,40-2,48
(m, 2H), 3,15-3,20 (m, 2H), 3,40-3,46 (m, 2H), 3,80 (s, 3H), 4,58-4,66 (m, 1H),
~ 5,50-5,75 (m, 2H), 6,48-6,65 (m, 3H), 7,22-7,40 (m, 10H); EMBR APCI m/z 477

10 [M+H]
Eiemplo 127

5-{3-{4-Fluoro-2-hidroxi-fenoxi}-azetidin-1-il}-5-metil-2 . 2-difenilhexanamida

OH

F
El compuesto del titulo se prepard a partir del producto del ejemplo 126,
15 usando el mismo procedimiento que se ha descrito para el ejemplo 114, en

forma de un aceite incoloro con un rendimiento del 32%. -
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'H RMN (400 MHz, CDCs) 5: 0,98 (s, 6H), 1,20-1,28 (m, 2H), 2,35-2,48
(m, 2H), 2,66-2,68 (m, 2H), 3,95-3.42 (m, 1H), 4,05-4,18 (m, 1H), 4,18-4,25 (m,
1H), 5,40-5,65 (m, 2H), 645653 (m, 1H), 6,55-6,60 (m 1H), 6,72-6,78 (m,
1H), 7,20-7,35 (m, 10H); EMBR APCI m/z 463 [M+H]*

Eiempio 128

Amida del acido 5-[3—(2.6~diclorb-3—hidroxi-benciloxi)-azetidin-‘l-iI]-5-metiI-2.2-

difenil-hexanoico

OH

Cl

El producto de la preparacién 78 (150 mg, 0,265 mmol) se traté con
acido C|OrhIdI'ICO 4 M en dioxano (5 ml, 20 mmol) y agua (0,5 ml) y la solucron- “
se agito a 70°C durante 25 mmutos Bl dioxano se retiro al vacio y el residuo se
repartid entre acetato de etilo (30 ml) y una solucion saturada de carbonato
acido sddico (20 ml). La fase acuosa se extrajo con acetatd de etilo (20 mi). La
solucion- orgénica combinada se sec<_'J sobre suifato de magnesio y se
cclnncentr() al vacio. El residuo se purificd por cromatografia en columna sobre
gel de silice, eluyendo con pentano:acetato de etilo/metanol/amoniaco 0,88
(90/10/1), de 5:1 a 1.3, proporcionando el 'compuesto del titulo con un
rendamlento del 52%, 73 mg.

'"H RMN (400 MHz, CDCI3) 5: 1,22 (s, 6H), 1,44-1,53 (m, 2H), 2,60-2,68
(m, 2H), 3,60-3,68 (m, 2H), 4,26-4,37 (m, 2H), 4,57-4,64 (m, 1H), 4,70 (s, 2H),
5,48-5,55 (ma 1H), 578584(ma 1H), 7,06-7,12 (m, 1H), 7,18-7,23 (m 1H),
7,23-7,38 (m, 10H); EMBR APCI m/z 527 [M+H]"
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_ Eiemplo 129
4-{1-[13-(3-Metoxi-fenoxi)-azetidin- 1-il]-ciclopentii}-2 . 2-difenil-butironitrilo

| ., -
el
.

. El compuesto del titulo se prepard a partir del producto de la preparacion

5 84y 3-metoxifenol, usando un procedimiento similar al que se ha descrito en el
ejemplo 99, con un rendimiento del 73%. k
'H RMN (400 MHz, CDCls) &: 1,25-1,38 (m, 2H), 1,40-1,65 (m, 6H), 1,66-
1,76 (m, 2H), 2,46-2,57 (m, 2H), 3,06-3,16 (m, 2H), 3,48-3,57 (m, 2H), 3,78 (s,
3H), 4,64-4,72 (m, 1H), 6,34 (s, 1H), 6,33-6,37 (m, 1H), 6,48-6,53 (m, 1H), 7,13-
10 7,19 (m, 1H), 7,27-7,46 (m, 10H); EMBR APCI m/z 467 [M+H]" |
Eiempio 130 '
4-{1-[3-(3-Metoxi-fenoxi)-azetidin-1-ill-ciclopentil}-2. 2-difenil-butiramida

T

El compuesto del titulo se preparé a partir del producto del ejemplo 129

15 wusando un procedimiento similar al que se ha descrito para el ejemplo 106, con
un (endifnientd del 48%. _

'H RMN (400 MHz, CDCly) &/ 1,22-1,70 (m, 10H), 2,46-2,53 (m, 2H),

3,07-3,15 (m, 2H), 3,47-3,59 (m, 2H), 3,77 (s, 3H), 4,63-4,7-3 (m, 1H), 5,44-5,60
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(m a, 2H), 6,33 (s, 1H), 6,33-6,36 (m, 1H), 6,48-6,53 (m, 1H), 7,11-7,18 (m, 1H),

7,20-7.40 (m, 10H); EMBR APCI m/z 485 [M+H]"
Ejemplo 131 ‘

4-{1-I3-(3-Hidroxi-fenoxi)-azetidin-1-ill-ciclopentil}-2.2-difenil-butiramida )

El compuesto del titulo se preparé a partir del producto del ejemplo 130
usandq un procedimiento similar al descrito para el ejemplo 108, con un
rendimiento del 53%. |

~ 'H RMN (400 MHz, CDCl3) 8: 1,31-1,47 (m, 6H), 1,48-1,60 (m, 2H), 1,63-
1,77 (m, 2H), 2,45-2,54 (m, QH), 3,22-3,28 (m, 2H), 3,73-3,80 (m, 2H), 4,75-
4,83 (m, 1H), 5,40-5,55 (m a, 1H), 6,24 (s, 1H), 6,3(_5-6,39 (m, 1H), 6,48-6,55
(m, 1H), 6,56-6,67 (m a, tH), 7,08-7,7,16 (m, 1H), 7,17-7,38 (m, 10H); EMBR -
APCl m/z 471 [‘M+H]+
Ejemplo 132

5-[3-(2-Fluoro-3-metoxi-fenoxi)-azetidin-1-ill-5-metil-2,2-difenil-hexanonitrilo

El compueéto del titulo se prepard a partir del producto de-la preparacién

57 y 2-fluoro-3-metoxifenol (J. Comb. Chem. 2002, 4, 329), usando un
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procedimiento similar al descrito para el ejemplo 99, con un rendimiento del

73%. |
"H RMN (400 MHz, CDCl) &: 0,95 (s, 6H), 1,34-1,40 (m, 2H), 2,44-2,53

(m, 2H), 3,20-3,27 (m, 2H), 3,43-3,52 (m, 2H), 3,88 (s, 3H), 4,65-4,74 (m, 1H),

6,34-6,39 (m, 1H), 6,58-6,64 {m, 1H), 6,88-6,95 (m, 1H), 7,25-7,47 (m, 10H);
EMBR APCI m/z 459 [M+H]"
Ejemplo 133

Amida del acido 5-[3—(2—ﬂu0ro—3-metoxi-fenoxi)-azetidin-1-iI]'—5—metiI-2,2—difeni|—

U\ _~CH,

D
- 0

hexanoico

El compuesto del titulo se prepard a partir del producto del ejemplo 132,
usando el mismo procedimientc que se ha descrito para el ejemplo 100, en
forma de un aceite incoloro con un rendimiento del 72%.

'H RMN (400 MHz, CDCl3) 8: 0,95 (s, 6H), 1,17-1,25 (m, 2H), 2,40-2,48
(m, 2H), 3,20-3,28 {m, 2H), 3,50-3,60 (m, 2H), 4,654,74 (m, 1H), 5,46-5,75 (m
a, 2H), 6,20-6,27 (m, 1H), 6,56-6,63 (m, 1H), 6,80-6,86 (m, 1H), 7,25-7,40 (m,
10H); EMBR APCI m/z 477 [M+H]*

Ejemplo 134

Amida del écidov5-[3—(2—ﬂuoro-3—hidroxi-fenoxi)—aztetidin—1-iI]-5—metiI-2,2-difenil-

hexanoico

\,\QO\
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Se afiadio tribromuro de boro {1Men diclorometano,_1 S ml 1,5 mmol) a
una solucién enfriada con hielo del producto del ejemplo 133 (45 mg, 0,094
ﬁmoi) en diclorometano (5 mi) y la mezcla se agitd a 0°C durante 45 minutds.
La reaccién se calentd a temperatura ambiente. Después de 15 min, se
afiadieron 1,5 ml mas de tribromuro de boro. Después de 20 minutos, la
reaccion se interrumpié con amoniaco 0,88 (20 ml) y la solucion se agitd a
temperatura ambiente durante 18 horas. La fasé organica se separo y se lavo
con una solucién saturada de carbonato acido sadico (10 ml), se secd sobre
sulfato de magnesio y se concentré al vacio. La purificacién del residuo por
crorﬁatograﬁa en columna sobre gel de silice, eluyendo con
diclorometano:metanol:amoniaco 0,88, de 100:0:0 a 98:2:0,2, dio el compuesto
del titulo con un rendimiento dei 100% (44 mq).

'H RMN (400 MHz, COCly) 8: 0,95 (s, 6H), 1,17-1,26 (m, 2H), 2,43-2,49
(m, 2H), 3,20-3,28 (m, 2H), 3,45-3,60 (m, 2H), 4,65-4,74 (m, 1H), 5,49-5,76 (m
a, 2H), 6,20-6,27 (m, 1H), 6,57-6,62 (m, 1H), 6,80-6,85 (m, 1H), 7,23-7,38 (m,
1OIH); EMBR APCI m/z 463 [M+H]"
Eiemplo 135 |

5-[3-(2-Fluoro-5-metoxi-fenoxi-azetidin-1-ill-5-metil-2 . 2-difenil-hexanonitrilo .
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El compuestodel titulo se prepard a partir del producto de la preparacién
57 y 2-fluoro-5-metoxifenol (J. Can. Chem. 1988, 66, 1479), usando un
prdcedimiento similar al descrito para el ejemplo 99.. con un rendimiento del
5 68%. |
'H RMN (400 MHz, CDCl,) &: 0,95 (s, 6H), 1,36-1,42 (m, 2H), 2,44-2,53
(m, 2H), 3,20-3,27 (m, 2H), 3,43-3,52 (m, 2H), 3,77 (s, 3H), 4,65-4,74 (m, 1H),
6,27-6,34 (m, 1H), 6,38-6,42 (m, 1H), 6,95-7,02 (m, 1H), 7,25-7,47 (m, 10H);
EMBR APCI m/z 459 [M+H]" |
10 Ejemplo 136

Amida del acido 5-[3-(2—ﬂuoro-5—metoxi-féhoxi)-ézetidin-1-il'}-S-metiI-Z‘2-difenil—”

hexanocico

El compuesto del titulo se prepard a partir del producto del ejem'p_lo 135,
15 usando el -rﬁismo procedimiento qué se ha descrito para el ejemplo 100, en
forma de un aceite incoloro con un rendimiento del 96%.
'H RMN (400 MHz, CDCly) &: 0,92 (s, SH),- 1,12-1,20 (m,' -2H), 2,40-2,48 |
(m, 2H), 3,16-3,21 (m, 2H), 3,43-3,50 (m, 2H), 3,76 (s, 3H), 4,60-4,72 (m, 1H),
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5,46-5,60 (m a, 1H), 5,65-5,75 (m a, 1H), 6,25-6,33 (m, 1H), 6,34-6,40 (m, 1H),

6.91-6,99 (m, 1H), 7,22-7,40 (m, 10H); EMBR APCI m/z 477 [M+H]"
Eiemplo 137 '

Amida del acido 5-[3-(2-ﬂuoro-5—hidroxi-fenoxi)-azetidfn-1-iI]-5-mefil-2.i’2—difenil-

hexanoico

EI'I compuesto del titulo se prepard a partir del producto del ejemplo 136
usando el mismo procedimiento que se ha descrito para el ejemplo 118, en
forma de un aceite incoloro con un réndimiento del 51%.

'H RMN (400 MHz, CDCl) &: 1,04 (s, 6H), 1,22-1,33 (m, 2H), 2,4612,57.
(m, 2H), 3,43-3,55 (m, 2H), 3,92-4,00 (m, 2H), 4,75-4,86 (m, 1H), 5,72-5,82 (m
a, 1H), 6,35-6,48 (m, 3H),' 6,83-6,92 (m, 1H), 7,20-7,38 (m, 10H); EMBR APCI
miz 463 [M+H]* ' |
Ejemplo 138

Amida del acido 5-[3-(4-cloro-3-hidroxi-benciloxi)-azetidin-1-ill-5-metil-2.2-

difenil-hexanoico
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El compuesto del titulo se preparé a partir del producto de la preparacion
86, usando el mismo procedimiento que se ha descnto para el ejemplo 115, en
forma de un aceite lncoloro con un rendimiento del 37%.

"H' RMN (400 MHz, CDCly) 8: 0,88 (s, 6H), 1,15-1,20 (m, 2H), 2,38-2,45

(m, 2H), 3,00-3,08 (m, 2H), 3,26-3,36 (m, 2H), 4,03-4,15 (m, 1H), 4,27 (s, 2H), _

5,55-5,80 (m a, 2H), 6,73-6,78 {(m, 1H), 6,95 (s, 1H), 7,20-7,38 (m, 11H); EMBR
APCI m/z 493 [M+H]"

Eiempio 139
4-{1{3-(4-Cloro-3-hidroxi-fenoxi)-azetidin-1-ill-ciclopentil}-2,2-difenil-butiramida

Q

o 4/ \
OH
ot}

El compuesto del titulo se preparo a partir del producto de la preparacion
88, usando el mismo procedimiento que se ha descrito paré el ejemplo 115, en
forma de un aceite incoloro con un rendimiento del 20%.

'H RMN (400 MHz, CDCls) 8: 1,22-1,60 (m, 8H), 1,60-1,73 (m, 2H), 2,43-
2,55 (m, 2H), 3,14-3,20 (m, 2H), 3,60-3,68 (m, 2H), 4,62-4,73 (m, 1H), 5,48-
5,62 (m a, 1H), 6,11-6,25 (m a, 1H), 6,26-6,35 {(m, 1H), 6,36-6,40 (m, 1H), 7,15-
7,38 (m, 11H); EMBR APCI m/z 505 [M+H]"
Eiemplo 140

5-[3-(3-Bromo-5-metoxi-fenoxi)-azetidin-1-ill-5-metil-2 ,2-difenil-hexanonitrilo

X
N\, /
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El compuesto.del titulo se preparé a partir del producto de la preparacién
57 y el producto de la preparacién 89, usando un procedimiento similar al
descrito para el ejemplo 99, con un rendimiento del 90%.
5 'H RMN (400 MHz, CDCls) 8: 0,95 (s, 6H), 1,33-1,40 (m, 2H), 2,42-2,53
(m, 2H), 3,06-3,18 {(m, 2H), 3,38-3,50 (h, 2H), 3,75 (s, 3H), 4,60-4,66 (m, 1H),
6,25 (s, 1H), 6,48 (s, 1H), 6,67 (s, 1H), 7,24-7,46 (m, 10H); EMBR IEN m/z 519
[M+H]"
Eiemplo 141

10 Amida del acido 5-[3-(3-bromo-5-metoxi-fenoxi)-azetidin-1-ill-5-metil-2 . 2-difenil-

hexanoico

o5

El compuesto del titulo se preparé a partir del producto del ejemplo 140,

Br

usando el mismo procedimiento que se ha descrito para el ejemplo 100, en

15 forma de un aceite incoloro con un rendimiento def 80%. .
'H RMN (400 MHz, CDCly) 8: 0,92 (s, 6H), 1,12-1,18 (m, 2H), 2,38-2,46

(m, 2H), 3,05-3,13 (m, 2H), 3,37-3,44 (m, 2H), 3,75 (s,VSH),‘4,56-4,63 (m, 1H),
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5,45-5,58 (m a, 1H), 5,95 -6,08 (m a, 1H), 6,23 (s, 1H), 6,48 (s, 1H), 6,65 (s,

" 1H), 7,20-7,40 (m, 10H); EMBR IEN m/z 539 [M+H]"

Ejiemplo 142

Amida del acido 5-[3-(3—bromo—5—hidroxi—fenoxi)-azetidi'n~1-iI]-5-metiI-2.-2-difenil--

hexanoico

El compuesto del titulo se prepard a partir del producto del ejemplo 141,
uséndo el mismo procedimiento que se ha descrito para el ejemplo 114, en
_forma de una espuma incolora con un rendimiento del 27%. o

'H RMN (400_MHz, CDCly) &: 0,95 (s, 6H), 1,18-1,25 (m, 2H), 2,38-2,46
(m, 2H), 3,19-3,26 (m, 2H), 3,55-3,63 (m, 2H), 4,60-4,66 (m, 1H), 5,45-5,58 (m
a, 1H), 6,13 (s, 1H), 6,20-6,35 (m a, 1H), 6,48 (s, 1H), 6,65 (s, 1H), 7,20-7,35
(m, 10H); EMBR IEN m/z 525 [M+H]"
Eiemplo 143

'4-{ 1-[3-(3-Fluoro-4-metoxi-fenoxi)-azetidin-1-ill-ciclopentil}-2 2-difenil-

butironitrilo
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El compuesto del titulo se prepard a partir del producto -de la preparacion

84 y 3-fluoro-4-metoxifencl (J. Het. Chem., 1989,. 26, 1547) usando un

procedimiento similar al que se ha descrito para el ejemplo 99, con un

rendimiento del 75%.

'H RMN (400 MHz, CDCl3) 8: 1,25-1,39 (m, 2H), 1,40-1,65 (m, 6H), 1,65-

1,77 (m, 2H), 2,47-2,58 (m, 2H), 3,12-3,22 (m, 2H), 3,46-3,57 (m, 2H), 3,77 (s.

3H), 4,66-4,74 (m, 1H), 6,27-6,33 (m, 1H), 6,35-6,43 (m, 1H), 6,94-7,03 (m,
1H), 7,24-7,48 (m, 10H); EMBR IEN m/z 485 [M+H]"
Eiemplo 144 -

4-{1-[3-(3-Fluoro-4-metoxi-fenoxi)-azetidin-1-ill-ciclopentif}-2. 2-difenil-butiramida

El compuesto del titulo se preparé a partir det producto del ejemplo 143,
usando el mismo ﬁroc_:edimiento que se ha descrito para el ejemplo '100, en
forma de una espuma incolora con un rendimiento del §5%.

'H RMN (400 MHz, CDCly) 5: 1,20-1,37 (m, 4H), 1,39-1,58 (m, 4H), 1,58-
1,67 (m, 2H), 2,40-2,53 (m, 2H5, 3,06-3,15 (m, 2H), 3,46-3,53 (m, 2H), l3,75 (s,
3H), 4,60-4,71 (m, 1H), 5,50-5,67 (m a, 1H), 6,17-6,38 (h, 3H), 6,88-6,98 (m,
1H), 7,18-7,40 (m, 10H); EMBR APCI m/z 503 [M+H]*

Eiemplo 145
4-{1-{3-(3-Fluoro-4-hidroxi-fenoxi)-azetidin-1-ill-ciclopentil}-2, 2-difenil-butiramida
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OH
El compuesto del titulo se preparé a partir del producto dei ejemplo 144,
usando un procedimiento similar al descrito para el ejemplo 114, en forma de

una espuma incolora con un rendimiento del 25%.

'H RMN (400 MHz, CDCly) &: 1,31-1,47 (m, 6H), 1,48-1,62 (m, 2H),1,64--

1,78 (m, 2H), 2,43-2,54 (m, 2H), 3,27-3,37 (m, 2H), 3,76-3,85 (m, 2H), 4,75-
4,84 (m, 1H), 5.44-5,56 (m a, 1H), 6,22-6,28 (m, 1H), 6,38-6,44 (m, 1H), 6,84-
7,00 (m, 2H), 7,16-7,34 (m, 10H).

Eiemplo 146 '

‘Amida del acido 5-[3-(3-cloro-4-hidroxi-benciloxi}-azetidin-1-il]-5-metil-2 2-

difenil-hexanoico

El producto de la preparaciéon 94 (100 mg, 0,19 mmal) se disolvio en
tetrahidrofurano (10 mi) y se afadieron borohidruro sédico (47 mg, 1,2 mmot) y
tetraquis(trifenilfosﬁna)paladio (0) (22 mg, 0,02 rﬁmol). Déspués de agitar é
45°C durante 30 minutos, la reaccién se enfrid a temperatura ambiente y se
interrumpid con unas gotas de écido acético glacial. La reaccién se basifico con

una solucion saturada de carbonato acido sédico. Los extractos organicos se

'\/\\’(
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extrajeron con acetato'de etilo (20 ml) la solucién orgéhica se secod sobre
sulfato de magnesio y se concentro al vacio. La pufiﬂcacién del resfduo por
cromato';;réfia en colufnna éo_bre gel de sflice, - eluyendo con
diclorometano:metancl:amoniaco 0,88, de 100:0:0 a 95:5:0,5, propo;cioné el
compuesto del tituio ‘con un rendimiento del 38%, 35 mg.

'H RMN (400 MHz, CDCls) &: 0,90 (s, 6H), 1,12-1,20 (m, 2H), 2,38-2,45
(m, 2H), 2,98-3,07 {m, 2H), 3,28-3,39 (m, 2H), 4,06-4,15 (m, ‘1H), 4,26 (s, 2H),
5,63-5,65 (m a, 2H), 6,88-6,95 (m, 1H), 7,02-7,06 (m, 1H), 7,20-7,37 (m, 11H);
EMBR APCI m/z 493 (M+H}"
Eiemplo 147

‘Amida del acido 5—[3-(4-cloro-2-hidroxi—bencilbxi)—azetidin—1-iﬂ-5—metil-2.2-

difenil-hexanoico

Cl

El compuesto del titulo se preparo a partir del producto de fa preparacion
98 usando un procedimiento similar al descrito para el ejemplo 146, con un

rendimiento del 19%.

'H RMN (400 MHz, CDCls) 5: 0,92 (s, 6H), 1,12-1,20 (m, 2H), 2,40-2,46

(m, 2H), 3,04-3,15 (m, 2H), 3,35-3,43 (m, 2H), 4,13-4,20 (m, 1H), 4,47 (s, 2H),

~ 5,56-5,74 (m a, 2H), 6,75-6,80 (m, 1H), 7,03 (s, 1H), 7,08-7,14 (m, 1H), 7,23-

7,38 (m, 10H); EMBR IEN m/z 493 [M+H]*
Eiemplo 148 '

\9\\@)
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Amida del Aacido 5-[3-(2-cloro-3-hidroxi-benciloxi)-azetidin-1-ill-5-metil-2,2-

difenil-hexanoico

OH

El compuesto del titulo se prepar6 a partir del producto de la preparacion

103 usando un procedimiento similar al descrito para el ejemplo 128, con un

rendimiento del 25%.

'H RMN (400 MHz, CDCly) 5: 0,95 (s, 6H), 1,12-1.24 (m, 2H), 2,38-2,45
(m, 2H), 3,02-312 (m, 2H), 3,28-3,39 (m, 2H), 4,13-4,20 (m, 1H), 4,45 (s, 2H),
5,37-5,60 (m a, 2H), 6,94-6,99 (m, 2H), 7,.12-7,18 (m, 1H), 7,20-7,40 (m, 10H);
EMBR APCI m/z 493 [M+H]

Amida del. acido 5-[3-(3.5’—dihidroxi-fenoxi)—aietidin-1—iI]-5—m'etil—2.2-difenil—
hexanoico ' ' ‘

OH

OH-

Se puso 1,3,5-trihidroxibenceno dihidrato (10 g, 79 mmol) en un matraz
de fondo redondo equipado con un purgador Dean Stark y-se_ deshidrato
usando 23-mli de tolueno. Después de la retirada del agua y de la concentracion

al vacio, el fenol seco se aisldé en forma de un solido blanco. Una mezcla de

carbonato de ceéid(_‘l 07 mg, 0,33 mmol) y 1,3,5-trihidroxibenceno anhidro (125

WA
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mg, 0,99 mmol) en NN—dimetilforrnamidé (3 ml) se agité a 80°C durante 10
mlnutos Se anadio el producto de la preparacmn 104 (142 mg, 0,33 mmol) y la
mezcla de reaccién se aglto a 80°C durante 10 minutos. Fl material bruto se
repartié entre acetato de etilo (20 ml) y agua (30 ml), la fase organica se separé
y la fase acuosa se extrajo de nuevo con acetato de etilo (2 x 20.mi). Los
extractos organicos combinados se secaron sobre suifato de magnesio, se
filtraron y.se concentraron al vacio. El residuo se purificd por cromatografia en

columna sobre ge! de silice, eluyendo con pentano: (90:10:1 de acetato de

etilo:metanol:amoniaco 0,88), de 100:1 a 30:70, proporcionando el compuesto

del t_itulo en forma de una goma incolora con un rendimiento def 5%, 7 mg.

'H RMN (400 MHz, CDCls) 5: 0,95 (s, 6H), 1,20-1,28 (m, 2H), 2,35-2,48
(m, 2H), 3,15-3,24 {m, 2H), 3,52-3,60 (m, 2H), 4,48-4,58 (m, 1H), 5,62-5,65 (s
a, 1H), 5,78 (s, 2H), 6,06 (s, 1H), 6,35-6,40 (s a, 1H), 7,15-7,28 (m, 10H);
EMBR APCI m/z 461 [M+H]"
Eiemplo 150

5-[3-(3-Hid roxi-fenoxi)-azetidin-1-ill-5-metil-2.2-difenil-hexanonitrilo

OH

El compuesto del titulo se prepard a partir del producto de la preparacion

105, usando el mismo procedimiento que se ha descrito en el ejemplo- 109, en

20 forma de un aceite incoloro con un rendimiento del 73%.

'"H RMN (400 MHz, CDCly) &: 0,98 (s, 6H), 1,35-1,40 (m, 2H), 2,42-2,48
(m, 2H), 3,16-3,22 (m, 2H), 3,45-3,57 (m, 2H), 4,64-4,72 (m, 1H), 6.25 (s, 1H),
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6,30-6,35 (m, 1H), 6,42-8,48 (m,-1H), 7,05-7,15 (m, 1H), 7,25-7,42 (m, 10H);
EMBR APCI m/z 427 [M+H]" '
Eiemplo 151 |

54 3-[(4-Hidroxibencil)oxilazetidin-1 -il-5-metil-2,2-difenilhexanonitrilo

Il

El‘ compuesto del titulo se prepard a partir de los productos de las
preparaéiones 56 y 66, usando el mismo p'roéedimiento que se ha descrito para
~ el ejemplo 101, con un rendimiento "de.l 15%.
'H RMN (400 MHz, CDCly) 8: 0,95 (s, 6H), 1,32-1,40 (m, 2H); 2,40-2,48
10 (m, 2H), 3,04-3,08 (m, 2H), 3,26-3,35 (m, 2H), 4,05-4,15 (m, 1H), 4,32 (s, 2H),
6,72-6,76 (m, 2H), 7,10-7,15 (m, 2H), 7,18-7,46 (m, 10H).
Eiemplo 152 ' '
Amida del. &cido 5-[3-(4-Hidroxi-benciloxi)—azetidin-1-iI]—5—metiI-2,2-difehil-

_ hexanoico

15

- El compuesto del titulo se preparé a partir del producto de {a preparaciéon
108 usando un procedimiento similar al descrito para él.ejemblo 146, con un

rendimiento del 53%.
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'H RMN (400 MHz, MeQD) 5: 0,95 (5, 6H), 1,23-1,28 (m, 2H), 2,35-2,45
(m, 2H), 2,96-3,05 (m, 2H), 3,22-3,28 (m, 2H), 4,01-4,18 (m, 1H), 4,30 (s, 2H),
5,55-5,65 (s a, 2H), 6,70-6,75 (m, 2H), 7,05-7,12 (m, 2H), 7,20-7,35 (m, 10H);

EMBR IEN m/z 459 [M+H]"

Ensayo de potencia

Se determiné la potencia de M3 en células CHO-K1 transfectadas con el
geh NFAT-Betalactamasa. Se transfectaron células CHO (ovario- de hamster
chino) que expresaban recombinantemente el receptor Ma muscarinico humano
con el plasmido NFAT _B-Lac_Zeo. Las células se cultivaron en DMEM con
Glutamax-1, suplementado con HEPES 25 mM (Life Technologies 32430-027),
que. contenia FCS al 10% (suero de ternero fetal, Sigma F-7524), piruvato
s(gdico' 1 nM (Sigma S-8636), NEAA (amincacidos no esenciales; Invitrogen
11140—035) y 200 pg/mi de Zeocina (Invitrogen R250-01).

Protocoio de ensayo de.hMj B-Lac

Se recogieron células para el ensayo cuando alcanzaron una confluencia

del 80-90% usando la solucidn de disociaciéon de células sin enzimas (Life.

technologies 13151—014) incubada con las células durante 5 minutos a 37°C en
una atmésfera que contenia CO; al 5%. Las células separadas se recogieron

en medio de cultivo calentado y se centrifugaron a 2000 rpm durante 10

minutos, se lavaron en PBS (solucion salina tamponada con fosfato; Life

Technologies 14190-094) y se volvieron a centrifugar como se acaba de
describir. Las células se resuspendieron a 2 x 10° células/ml en medio de
cultivo (composicion como se ha descrito anteriormente). Se anadieron 20 pl de

esta suspension celular a cada pocillo de una placa de fondo transparente

W
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negra de 384 pocillos (Greiﬁer Bio One 781091-PFI). El tampdn de ensayo
usado fue PBS suplementado con Plufonic;' F-127 al 0,05% (Sigma 9003-11-6)
y DMS(;) al 2,5%. La seifializacion del receptor Mj; muscarinico se estimui()
usando carbamil colina'80' nM (Aldrich N240-9) incubada con las células
durante 4 horas a 37°C/CO; ai 5% y se controlé al final del periodo-de
incubacién usando un lector de placas Tecan SpectraFluor+ (A - excitacion 405
nm, emisién 450 nm y 503 nm). Los antagonistas del receptor M3 sometidos a
ensayo se afadieron al ensayb al comienzo del periodo 'de incubacion de 4
horas y la actjvidad del compuesto se midié como la inhibicién dependiente de
la concentracion de ;a senal inc!ucida-por carbamil colina. Se representaron
graficamente curvas de inhibicién y sé generaron valores de Clsg usando un
ajuste sigmoide de 4 parametros y se convirtierbn en valores de Ki usando una
correccion de Cheng—Prq_soff y el valor de Kp para la carbamil colina en el
ensayo. |

De esta forma, se ha descubierto que los derivados de carboxamida de
féormula (1) de acuerdo con la presente invencién que se han ensayado en el
ensayo anterior muestran actividad antagonista del receptor M3z como se indica

en la siguiente tabla:

Numero de| Kide M;p-lactamasa basada en
Ejemplo A ‘células (nM)
1 8,34
2 0,251
4 1,55
-6 ' - 1,02
7 - 0,212
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9 1,87
T 3.27
12 0,300
13 0,512
14 132
15 .25
16 1,85
17 517
8 6,06
19 5,56
20 108
21 0,155
23 0,762
24 20,7
76 1,67
28 47,4
29 2.26
30 0,333
3 45,1
32 36.4
34 6,57
35 7.28
36 17.6
37 5,01
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38 0,996
39 1,97
40 6,09
42 271
43 5,35
44 32,2
46 1,74
49 48,5
50 318
51 0,623
52 2,16
53 0,334
54 3,62
58 ~ 1580
61 9,85
62 57,4
63 28,7
64 656
65 62,7
66 454
67 10,7
68 9,88
69 11
70 19,1
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113

71
72 1,23
73 0,852
74 <0,560
76 0,582
77 406
78 0,917
79 16,2
81 35,4
82 7.96
83 30,0
84 6,97
85 3,19
86 1,26
88 71,9
89 159
90 0,268
91 226
92 2,13
93 26,8
94 12,4
95 2,25
96 651
98 139
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99 65,7
100 0,430
102 0,0636
104 0,0488
105 154
107 0,132
108 0,207
109 10,8
170 7,33
11 76,9
13 7.22
14 7,94
115 0,176
118 40,7
T2 0,604
124 0,223
127 110
178 8.19
37 0,728
34 0,258
137 0,713
138 0,468
139 5,39
142 8,05




10

15

254

145 10,8
146 0,247
147 334
148 _ 0,353
149 | 0,714
150 1,05
151 ' 0,191
152 0,229

Ensayo de Traquea de Cobaya

Se mataren selectivamente cobayas Dunkin-Hartley macho con un peso
de 350-450 g en una concentracion’ creciente de COz seguido de
desangramienfos de la vena cava. Se diseccionaron las trdqueas desde la
laringe hasta el punto de entrada en la cavidad toracica y después se colocaron
en sblucién tampon de Krebs reciente, oxigenada y modificada (Krebs que
contiene propranociol 10 pM; guanetidina- 10 pM e indometacina 3 uM) a
temperatura ambiente. Las trAdqueas se abren cortando a través del cartilago
opuesto al musculo traqueal. Se cortan tiras con una anchura de
aproximadamente 3-5 anillos de cartilago. Se une un hilo de algodén al
cartilago en un extremo de la tira para la unién al transducter de fuerza y se
hace una lazada con el hilo de algodén en el otro extremo para sujetar el tejido
en el bafo de érgano. Las tiras se montan en bafios de organos de 5 mil
rellenadas con Krebs modificado aireado caliente (37°C). El caudal de la
bomba se establece a 1,0 ml/min y los tejidos se lavan continuamente. l__oé

tejidos se someten a una tension inicial de 1000 mg. Los tejidos se vuelven a

N
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tensionar después de 15 y 30 minutos, después se dejan equilibrar durante 30-
45 minutos mas. -

Los tejidos se someten a estimulacion por campo eléctrico (EFS) de los

siguientes parametros: series de 10 s cada 2 minutos, una amplitud de“pulso de

0,1ms, 10 Hzy 10-30 V. El voltaje se aumenta 5 V cada 10 minutos dentro del
intervalo indicado hasta que se observe una respuesta contractil maxima para
cada tejido. Después, este voltaje méximo para cada tejido se usa a lo largo del
resto del experimento. Tras la equilibracion a EFS durante 20 minutds, la
bomba se detiene y después de 15 minutos se toman lecturas de control

durante un periodo de 8-10 minutos (4-5 respuestas). Después, el compuesto

se afade a cada tejido en forma de una dosis en embolada a 30xKi

(determinado en el receptor M3 humano expresado en células CHO en un
ensayo de union de ﬁltraciéh), y se deja incubar durante 2 horas. Después, el

compuesto se lava a partir de los tejidos usando un lavado rapido con Krebs

modificado durante un minuto y se restaura el flujo a. 1 mi/min para el resto del

experimento. Al final dei experimento, los tejidos se exponen con histamina (1

uM) para determinar la viabilidad. Las lecturas tomadas durante el experimento

se recogen automaticamente usando el software Notocord®. Los datos iniciales

se convierten en porcentaje de respuesta teniendo en cuenta las mediciones de

inhibicién de la respuesta a EFS. Después de la eliminacion por lavado inicial,

se registran los tiempos tomados requeridos para el tejido para recuperarse en

un 25% de: la inhibicién inducida y se usan como una medida de la duracion de.

la acciéon del compuesto. La viabilidad del tejido limita la duracion del

experimento a 16 horas despés de la eliminacién por lavado del compuesto.

ot
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Los compuestos se ensayan tipicamente a n=2 a' 5 para estimar la duracion de ‘\7\ :

la accidn.

También puede usarse'de forma alternativa el siguiente ensayo de
fréquea de cobaya: |

Se retiraron las traqueas de cobayas Dunkin-Hartley macho-(con un
peso de 350-450 g) y después de la retirada del tejido conectivo adherente, se
realizé una incisidn a través del cartilago opuesto al musculo traqueal y se

prepararon tiras de traguea con una anchura de 3-5 anillos de cartilago. Las

. tiras de las trAqueas se suspendieron entre una galga de extesion isométrica y

10
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un gancho de tejido fijado con el musculo en el plano horizontal én baﬁos de

tejidos de 5 ml bajo una tension inicial de 1 g y se bafiaroan en solucién de

-.Krebs aireadé (O, al 95%/CO, al 5%} calentada (37°C) que contenia

indometacina 3 pM y guanetidina 10 pM. Los tejidos se colocaron entre
electrodos de alambre de platino paralelos (una separacion de ~1 cm). Se
mantuvo un flujo constante de 1 ml/min de la solucion reciente de Krebs (de la

composicion anterior) a través de los bafios de tejidos usando bombas

peristalticas. Los tejidos se dejaron equilibrar durante una hora volviéndose a - ‘

tensionar a' 1 g 15 minutos y 30 minutos desde el inicio del periodo de
equilibracion. Al final de [a equilibracion, los tejidos se estimularon por campo
eléctrico (EFS) usando los siguientes parametros: 10 V, 10 Hz, amplitud de
pulso de 0,1 ms con series de 10 seg. cada 2 minutos. En cada tejido, se
construyd una curva de respuesta al voltaje sobre el intervalo 10 V - 30 V
(manteniendo constante todos los demas parametros de estimulacion)} para
determinar una estimulacién maxima. Usando estos pérémetros de

estimulacion, las respuestas a EFS fueron en un 100% mediadas por nervios y

0
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un 100% colinérgicas confirmado por el bloqueo por tetrodotoxina 1 pM o
atropina 1 uM. Después, los tejidos se estimularon repetidamente a intervalos

de 2 min hasta que se pudi'eron reproducir las respuestas. La bomba

peristéltica se detuvo 20 min antes de la adicién del compuesto de estudio yla-

contraccion media durante los ditimos 10 min se registré coma la respuesta de
control. Se afiadid el compuesto de ensayo a los bafos de tejidos, recibiendo
cada tejido una concentracion Unica del compuesto y se dejo equilibrar durante
2 horas. 2 horas después de la adicion se registrd la inhibicion de la respuesta

a EFS y las curvas de Clsg se generaron usando un intervalo de

concentraciones del compuesto sobre las tiras de la traquea del mismo animal.

Después, los tejidos se lavaron rapidamente y se re-estableciod la perfusion de

-1 'ml/min con solucién de Krebs: Los tejidos se’ estimularon durante 16 horas

mas y se registré la reéuperacién de la respuesta a EFS. Al final de las 16
horas, se afiadié histamina 10 puM a los bafos para confirnar la viabilidad del
tejido. La concentracion maxima (concentracion ensayada que dio una
respuesta > 70% de la inhibicion pero menor del 100%) del antagonista se
identifico a partir de la curva de Clsg y se calculd el tiempo para la recuperacion
al 25% de la inhibicién inducida (T;5) en tejidos que recibieron esta
concentracién. Los compuestbs se ensayan tipicamente a n=2 a 5 para estimar

la duracion de la accion.
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Habiendo descrito la invencién como antecede, se declara como

propiedad lo contenido en las siguientes

REIVINDICACIONES

1. Un compuesto de férmula (1)
R1 A“‘"O—(CHg)p_A1
O R? R3 V)
en la que, _
-R' es CN o CONHy;
10 - A se selecciona entre -
WO (7 )
- R Q .
en la que * y ** representan los puntos de union, estando ** unido al oxigeno,
- R? y R? son metilo o cuando A es un grupo de férmula
* NQ*Q
15 R? y R* también pueden formar junto con el atomo de carbono al que

estan unidos un anillo de ciclopentano;
-pes061;

- A’ se selecciona entre
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a) fenilo opcionalmente sustituido con 1, 2 6 3 grupos seleccionados
independientemente entre halo, CN, CFj, OR* SR* OCF;, alquilo (C4-C4) vy
fenilo opcionalmente sustituido con OH;

b) naftilo opcionalmente sustituido con 1 6 2 grupos seleccionados entre

halo, CN, CF3;, OR?, SR* OCF; y alquilo (C1-Cy);

c) un grupo heterociclico aromatico biciclico de 9 6 10 miembros, que

" contiene 1, 2 6 3 heteroatomos seleccionados independientemente entre O, S o

N, estando dicho grupo heterociclico opcionalmente sustituido con 1 & 2
sustituyentes seleccionados indebendientémente entre OR?, alquilo (C1-C4) y
halo; |

-R* es'H o alquilo {C+-Ca);

o, si es apropiado, las sales o solvatos farmacéuticamente aceptables del

mismo.

2. Un compuesto de acuerdo con la reivindicacién 1 en el que R' es
CONHGa.

3. ‘Un compugsto de acuerdo con Ig reivindicacién 1 6 2 en el que p es 0.

4, Un compueste de acuerdo con la reivindicacion 1 6 2 en el que p es 1.

5. Un compuesto de acuerd‘o con una cualquiera. de las reivindicaciones 1 a

4 en el que A' es fenilo opcionalmente ' sustituido con 1, 2 é 3 grupos,

seleccionados independientemente entre F, Cl, CF3;, OH, OCHj, OCF3y CH3.

%>’
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6. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a NXV)

5 en el que A' es fenilc opcionaimente sustituido con 1 6 2 grupos

seleccionados independientemente entre F, CI, CF3, OH, OCH3, OCF3 y CHa.

7. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a

4 en el que A' es naftilo opcicnaimente sustituido con OH.

8. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a
4 en el que A' se selecciona entre indolilo, isoindolilo, quinolilo, isoquinotilo,
benzofuranilo, isobenzofuranilo, benzotienilo, isobenzotienilo, quinazolilo,
quinoxalilo, ftalazinilo, benzotiazolilo, benzoxazoliio, bencisotiazalilo,
bencisoxazolilo, bencimidazclilo, indazolilo, benzotriazolilo, - benzoxadiazolilo,

bencisoxadiazolilo, benzotiadiazolilo y bencisotiadiazolilo.

9. Uncompuesto de acuerdo con una cualquiera de las reivindicaciones 1 a

4 en el que A' es benzoxazolilo.

10.  Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a

9 en el que R? y R® son metilo.

11.  Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a

10enelque Aesun grup'o de formula

* NO“
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12. Un compuesto de acuerdo con una cualquuera de las re!vmdlcac:lones 1a

10 en el que A es un grupo de férmula
R NG -t

13. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a

10 en el que A es un grupo de formula

=N )i;t

107

15

20

14.  Un Con'ipuesto de acuerdo con la reivindicacion 1, estando dicho
compuesfo seleccicnado entre:
5-Metil-5-[(38)—3-feno$<ipirrolidin-1-iI]~2,2-difenilhexanamida;
5-Metil-5-[(3R)-3-fenoxipirrolidin-1-il]-2,2-difenilhexanamida;
5-[(38)-5-(3-Hidroxifenoxi)pirrolidin—1—il]—5-metil-2,2—difeni|hexanamida;
5-[(3R)-3-(3-Hidroxifenoxi)pirrolidin-‘l-il]—5-metil—2,2-difenilhexanamida;

amida del acido 5—[(38)-3-(3-FIuoro-5-Hidroxi-fenoxi)—pirrolidin—1-iI]-5—metiI-2,2-
difenil-hexanoico; |

amuda del acido 5-[(3S)-3-(2-Fluoro-3-Hidroxi-fenoxi)-pirrolidin-1-il]-5-metil-2,2-
dlfenll hexan0|co

5-[(3R)-3-(2-Fluoro-3-hidroxi-fenoxi)-pirrolidin-1-il}-5-metil-2,2-
difenilhexanamida;

5-[(3R)-3-(2-Cloro-3-hidroxi-fenoxi)-pirrolidin-1-il]-5-metil-2,2-difenilhexanamida;
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5-Metil-5-(4-fenoxipiperidin-1-il)-2,2-difenilhexanamida; — \7\

5-[4-(3-hidroxifenoxi)piperidin-1 -il]-5-metil-2,2-difenilhexanamida;
5-Metil-5-(3-fenoxiazetidin-i -il)-2,2-difenilhexanamida;

5-[3-(3—Hidroxifenoxi)azetidin—1-iI]—5-metil—2,2-difeni|hexénamida;

'5—{3-(4-Cloro—3-hidro'xi-fenoxi)-azetidin-1—il}-5—metil—2,2-difenilhexanamida;

5-{3-(3-Fluoro-5-hidroxi-fenoxi)-azetidin-1 -il}—5-metil-2,2;difenilhexanamida;

5-{3-(3-Cloro-5-hidroxi-fenoxi)-azetidin-1-il}-5-metil-2,2-difenilhexanamida;

4-{1-[3-(3-Hidroxi-fenoxi)-azetidin-1-il}-ciclopentil}-2,2-difenil-butiramida;

amida -del acido 5—[3-(2—Fluoro—3-hidroxi-fenoxi)-ézetidin-1-i|]—5-metil-2,2—difenil-
hexanoico; | | |
amida del acido 5—[3-(2—Flﬁoro-5-hidroxi-fenoxi)-azetidin—1'-il]—5-metil-2,2-difenil-

hexanoico;

amida del acido 5-[3-(4-Cloro-3-hidroxi-benciloxi)-azetidin-1-il}-5-metil-2,2-
difenil-hexanoico |
o, si es apropiado, las sales o solvatos farmacéuticamente aceptables del

mismo.

15.  Una composicion farmacéutica que comprende al menos una cantidad
eficaz de un compuesto de formula (1) como se describe-en una cualquiera de
las reivindicaciones 1 a 14 o sales o solvatos farmaceéuticamente aceptables

del mismo.
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16.  Un compuesto de fédrmuia (l) como se describe en una cualquiera de las ,\x

reivindicaciones 1 a 14 o sales o solvatos farmacéuticamente aceptables del

mismo, para uso como medicamento.

17. El uso de un compuesto de formula (I) como se describe- en una
cualquiera de las reivindicaciones 1 a 14 o de sales o solvatos
farmacéuticamente aceptables del mismo, para la fabricacion de un farmaco

que tiene una actividad antagonista del receptor M3.

18. El uso de un compuesto de formula (I) como se describe en una
cualquiera de las reivindicaciones 1 a 14 o de sales o solvatos

farmacéuticamente aceptables del mismo, para la fabricacion de un farmaco

para el tratamiento de enfermedades,.trastornos y afecciones seleccionados.

entre el grupo constituido por
| - broncocenstriccién crénica o aguda, bronquitis crdnica, obstruccion de
las vias respiratorias inferiores y enfisema,
- enfermedades obstructivas o inflamatorias de las vias respiratorivas de

cualquier tipo, _etidlogia o patogénesis, en particular una enfermedad

obstructiva o inflamatoria de las vias respiratorias que es un miembro -

seleccionado entre el grupo constituido por neumonia eosinéfila cronica,
enfermedad pulmonar obstructiva cronica (COPD), COPD que incluye
bronquitis cronica, enfisema pulmonar o disnea asociada o no ascciada con
C_OPD, COPD que se caracieriza por una obstruccion irreversible, progresiva
de las vias respiratorias, sindrome-de insuficiencia réspiratoﬁa en adultos

(ARDS), exacerbacién de la hiperreactividad de las vias respiratorias como

%l
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consecuencia de otra terapia con farmacos y enfermedad de las vias
respiratorias que se asocia con hipertension pulmonar,

- bronquitis de cualquier tipo, etiologia o patcgénesis, en particular

bronquitis que es un miembro seleccionado entre el grupo constituido por

bronquitis aguda, bronquitis laringotraqueal aguda, bronquitis araquidica,
bronquitis catarral, bronquitis crupal, bronquitis seca, bronquitis asmatica
infecciosa, bronquitis productiva, bronquitis por estafilococos o estreptococos y
bronquitis vesicular,

- asma de cualquier tipo, eticlogia o patogénesis, en particular asma que
es un miembro seleccionado entre el grupo constituido por asma atopica, asma

no atdépica, asma alérgica, asma atdpica bronquial mediada por IgE, asma

‘bronquial, asma esencial, asma. verdadera, asma intrinseca provocada por
trastornos - patofisiologicos, asma extrinseca provocada por factores

' medioambientales, asma esencial de causa desconocida o inaparente, asma

no atdpica, asma bronquitica, asma enfisematosa, asma inducida por el
ejercicio, asma inducida vpor alergenos, asma inducida por el aire frio, asma
ocupacional, asma infecciosa provocada por infeccién bacteriana, flngica,
protozoaria o viral, asma no alérgica, asma incipiente, sindrome de respiracién
silbante en nifios y bronquiolitis,

- lesién puimonar aguda,

- bronquiectasia de cualquier tipo, etiologia o patogénesis, en particular -

bronquiectasia que es un miembro seleccionado entre el grupo constituido por

bronquiectasia cilindrica, bronquiectasia sacular, bronquiectasia fusiforme,
bronquiectasia capilar, bronquiectasia quistica, bronquiectasia seca y

bronquiectasia folicular.

57
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19. Combinacion de un compuesto de acuerde con una cualquiera de las

reivindicaciones 1 a 14 con otro(s) agente(s) terapéutico(s) seleccicnado(s)

entre:

(a) inhibidores de 5-Iipbxigenasa (5-LO) o antagonistas de proteinas que
activan 5-lipoxigenasa (FLAP), '

(b) antagonistas de leucotrieno (LTRA) incluyendo antagonistas de LTB,,

. LTC4, LTD4y LTE,,

(c) antagonistas del réceptor de histamina incluyendo antagonistas de-
H1y H3, |

(d) agentes simpaticomiméticos vasoconstrictores con propiedades
agonistas de los adrenocéptores aly a2 para uso descongestivo,

(e) agonistas B3 de corta o larga actuacion,

(f) inhibidores de PDE, por ejemplo, inhibidores de PDE3, PDE4 y PDE5,'

(g) teofilina,

(h) cfomoglicato sddico,

(i) inhibidores de COX, iﬁhibidores de COX-1 o COX-2 tanto selectivos
como no selectivos (AINE), |

)] gltjcocorticoesteroides orales e inhalados,

(k) anticuerpos monoclonales activos contra entidades inflamatorias
endégenas, |

(1) agentes anti factor de necrosis tumoral (anti-TNF-a),

(m) inhibidores de moléculas de adhesién incluyendo antagonistas de |
VLAY, -

(n) antagonistas del receptor de quinina-B4 y Ba,
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(o) agentes inmunosupresores,

(p) inhibidores de meta[oproteasés de matriz (MMP),

(q\) antagonistas del fecepto‘r de taquiqui'nina NK,, NKz y NK3,
(r} inhibfdores de elastasa, ‘

(s) agonistas del receptor de adenosina A2a,

(B inhibidores de uroquinasa;

'(u) compuestos que actian sobre receptores de dopamina, por ejemplo,

agonistas de D2,

®
@ 1

(v) moduladores de la ruta NFxB, por ejemblo inHibidores de IKK,

(w) moduladores de las rutas de sefalizacién de citoquina, tales como

- MAP quinasa p38 o quinasa syk,

15

. 20.

(x) agentes que pueden clasificarse como mucoliticos.o anti-tusivos, |
(v) antibiéticosv,

(z) inhibidores de HDAC,

(aa) inhiEidores de la quinasa P13, y,

(bb) antagonistas de CXCR2.

Un intermedio de férmula

20 enlaqueA, py A' son como se han definido en la reivindicacion 1.

21.

Un intermedic de formula
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en la que Ay R' son como se han definido en la reivindicacién 1.

22.  Unintermedio de formula

. RY
\_',Ra
S
@ e

en la que R', R? y R® son como se han definido en la reivindicacion 1y LG-es

un grupo saliente adecuado.

23. Un intermedio de férmula

CN
Q \_<°'
O N
LG
(XXIV)

en la que LG es un grupo saliente adecuado.

24. Unintermedio de férmula
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RESUMEN

La invencién se refiere a compuestos de férmula

R A—O—(CH),—A!

D R2 R 1)

5 a procedimientos e intermedios para su. preparacion, a sSu UusO como

antagonistas muscarinicos y a la composicidon farmacéutica que los.contiene.

\
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en la que R? y R® son como se han definido en la reivindicacién 1.
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O atranslation of the international application into  , which is the tanguage of a translation fumished for the
purposes of international search (Rules 12.3(a) and 23.1 (o).

2. With regard to any nucleotide andior amino acid sequence disclosed in the international application and
necassary to the claimed invention, this opinion has been established on the basis of:

~ a.lype of material:

O asequence lisking
O table(s) related to the sequence fisting

b. format of material:

. O on péper

O in elsctronic form »

é. time of fikngfurnishing:
0 contained in the international application as filed.
0. filed together with the international application in electronic form.
0O tumished subsequently to this Authority for the purposes of search.

3. O In addition, in the case that more than one version or copy of a sequénoe listing andbr table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional comments:

Form PCTASA/ 237 {April 2005)

(



INTERNATIONAL SEARCHING AUTHORITY PCTAB2006002727

WRITTEN OPINION OF THE ‘ International application No. M

Y N
Box No.V Reasoned statement under Rule 43bis.3(a){l} with regard to novelly, inventive step or v
industrial applicability; cikations and explanations supporting such statement

1. Statement .
Novetty (N) : Yes: Claims 1-24 ‘
No: Claims .
[
Inventive step (IS) Yes: Clams 1-24 )
No: Clamns
Industrial applicability (1A) Yes: Claims 1-24
No: Claims

2. Citations and explanations
. soo separale sheet

Box No. VIll  Certain observations on the internatlonal application

The following observations on the clarity of the claims, description, and drawings or on the question whether the - ‘|
claims are fully supported by the description, are made: !

see separate sheet

Form PCTASA/237 (Apri 2005)



' antagonists of this prior art do neither have cyclic imines nor heterocyclyl-oxy groups as

WRITTEN OPINION OF THE " International application No. =
INTERNATIONAL SEARCHING |
AUTHORITY (SEPARATE SHEET) - PCT/1B2006/002727/

re Section V: -

1. The application relates to muscarinic receptor antagonists of the general formula (1),
their medical uses and pharmaceutical compositions, and also some key-intermediates. .

The relevant pricr art has been cited in the search report.

D2: EP-A1-0 365 093 (PFIZER [US]) 25 April 1990 (1980-04-25)

D3: EP-A1-0948 964 (KYORIN SEIYAKU KK [JP]) 13 October 1999 (1999-10-13)
cited in the application

D4: DATABASE BEILSTEIN BEILSTEIN CROSSFIRE INSTITUT ZUR
FOERDERUNG DER CHEMISCHEN WISSENSCHAFTEN; BRN 1520424
1976, XP002419977

D5: DATABASE CA [Online] CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US; RegNo 23101-95-7 1968, MAKOSZA, MIECZYSLAW ET AL:
“Reactions of organic anions. XXIll. Reaction of arylacetic nitriles with 1-
bromo-3-nitro-3-methylbutane” XP002419978 retrieved from STN Database
accession no. 1969:421831

B1: JP 11100366 A {KYORIN SEIYAKU KK) 13 April 1999 (1999-04-13) ’ ‘

The claimed matter appears to have met all requirements of Art. 33 PCT. - o

Documents D1-D3 disclose muscarinic receptor antagonists which share with the present
compounds the terminal diphenyl methane moiety. None of these documents does
however disclose compounds having in combination the present features of the linking
element "-CR2R3-A-O-". Since a plurality of structural modifications are necessary in order
to arrive at the presently proposed class of compounds, the novel linking element not only
is novel, but also appears to have involved an inventive step. Staring from example 11 of
D1 as the closest prior art, a methylene group would have to be replaced by a carbon
fragment related to present "CR2R3". No such replacement is suggested in D1 or D3,
which both refer to unsubstituted alkylene groups as part of the linking element. While 1,1-
dimethy! or cyclopenty! fragments occur in the compounds of D2, the muscarinic receptor T

part of the linker. As such, D2 does not hint to the presently proposed structural

Form PCTASAZ237 (Separale Shest) (Sheet 1) (EPO-April 2005)




WRITTEN OPINION OF THE | International application No.

INTERNATIONAL SEARCHING ' :
AUTHORITY (SEPARATE SHEET) PCT/IB2006/002727 . ;
modification and also does not allow ta draw conclusiens as to the effect of any such Q\T‘: g

modifications. in the light of the test data reported on pages 150-152 of the present
description, the present compounds appear to be a not obvious solution to the problem of
providing further muscarinic recepter antagonists.

D4 and D5 disclose the synthesis of chemical products which are simitar to the claimed
intermediates. However, these prior art chemicals do not have the present aming-
functionalities in the form of a primary amino group or a para substituted piperidine. The
claimed intermediates are therefore novel. The also involve an inventive step as these
intermediates bring the inventive features of the mentioned linking element to the final
products.

re Section Viil:

1. Document D1, which is regarded essential for the understanding of the invention, has
not been mentioned in the description (Rule 5.1ii) PCT). '

Form PCT/ISA/237 {Separate Sheet) (Sheel 2) (EPO-April 2005) .
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Bitte beachien Sie, dass angefihrte Nichtpatentliteratur (wie z.B.
wissenschalftliche oder technische Dokumente) je nach geltendem Recht
dem Urheberrechtsschutz und/ioder anderen Schutzarten fir schriftliche
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INTERNATIONAL SEARCH REPORT

Intemational application No

PCT/1B2006/002727
[ A. CLASSIFICATION OF SUBJECT MATTER
INV. C07D207/12 C07D413/12 €07D211/46 €07D205/04 A61K31/397
A61K31/40 AB1K31/4409  A61P37/00

According to International Patent Classification (IPC) or to both natlonal classification and IPC:

B. FIELDS SEARCHED

Minlmum documentation searched {classification system followed by classilication symbols)

CO7D A61P A61K

Documentalion searched other than minimum documentation to the extent that such documents are Included In the flelds searched

Elactronic data base consulted during the International search (name of data base and, where praclical, search terms used)

EPO-Internal, WPI Data, EMBASE, BIOSIS, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Ciation of document, with Indication, where appropriats, of the relsvant passages

Relevant to ¢laim No.

A JP 11 100366 A (KYORIN SEIYAKU KK)

1-24

13 April 1999 (1999-04-13)
formula (2) claims; example 11
EP 0 365 093 Al (PFIZER [US])

25 Aprit 1990 (1990-04-25)

page 5, 1ine 10 - line 20; examp

et e

EP 0 948 964 Al (KYORIN SEIYAKU
13 October 1999 (1999-10-13)
cited in the application
claims

DATABASE BEILSTEIN

BEILSTEIN CROSSFIRE INSTITUT ZUR
FOERDERUNG DER CHEMISCHEN WISSEN
BRN 1520424 1976,

XP002419977

abstract

1-24
les 1,3

KK [JP1) 1-24

1-24
SCHAFTEN;

mfm

m Further documenis ars listed in the confinuation of Bex C.

E Ses patent family annex.

* Spedial categorles of cited documents :

*A* document defining the general state of the art which Is not
considered to be of pantlcular relevanca

‘E" earller document b} published on or afterthe Intemational
flling date
‘L* document which may throw doubis on priorly clalmis) or
* which Is cited to establish the pubfication date ot another
cilation or other special reason (as specified)
*0* document referring to an oral disclosure, use, exhibitlon or
other moans'

“P* document published prior to the Intemational fiing date but
later than the priorily date clabmed

T later document published after the Internalional filing date
or priority date and nat in confllct with the appilcation but
gied :? understand the principle or theory underiying tha

vantion

*X' docurnant of pantlcular relevance; the clalmed invention
cannat be conslderad novel or cannot be consldered to
Involve an Invantive step when the document is takon alone

*y* document of particular relevance; the clalmed Invention
cannot be consideted to involve an Inventive 'step when the
document Is comblned with one or more ather such docu—
fn?'?ls. a;fscb combination belng obvious to 2 person skilled
n the

*&* document member of the same patent family

Dals of the actual completion of the international search

14 February 2007

Data of mailing of the intemational search report

27/02/2007

Name and maliing address of the ISA/
European Patent Office, P.B, 5618 Patentiaan 2
NL - 2280 HV Rijswik
Tel. (+31-70) 340-2040@, Tx. 31 651 apo nl,
Fax: {(+31-70) 340-3016

Authorized officer

Hartinger, Stefan

Form PCT/ISA/210 (sscond sheet) (Apd! 2006) -
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Folio 504
2020

Bogotad D.C.,

Doctor(a)

OLARTE GARCIA CARLCS REINALDO
Apoderado(a) y/o Representante de
PFIZER LIMITED

REFERENCIA Radicacién No. 8 24646
Sclicitud internacional PCT/IB2006/02727
Fecha inicio fase nacional 21/04/2008
Tramite : 11
Evento 378
Actuacién 416
Oficio No. 5933
Folios 1

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, retne los reqguisitos de forma establecidos en
la Decisién 486 de la Comisidn de la Comunidad Andina, el Tratado de Cooperacidn en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia
de Industria y Comercio, se envia el extracto de la solicitud a la Oficina de
Comunicaciones para efecto de su publicacidn en la Gaceta de Propiedad Industrial.

Cimplase
Dado en Bogotd DC,

ALIX CARMENZA SPEDES DE VERGEL
Jefe de la divisidén de Nuevas Creacicnes

adpall



