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. ENTRADA EN FASE NACIONAL _ P2013/000004
f @ SOLICITUD DE:

x | Patente de Invencion. Patente de Modelo de Utilidad.
E |

x | Capitulo I. Capitulo II. \

@ Nombre: ASTRAZENECA AB IDENTIFICACION
Direccion: S-151- 85 Sodertalje Suecia
’ C.C. NIT:
; SOLICJIANTE Nacionalidad o Domicilio: Suecia |
! (71) Lugar de Constitucion: Suecia C.E. otro
i |
i P Cua
Teléfono: Fax:
| E-mail: Namero
S : .
: | IDENTIFICACION
| Nombre: CARLOS R. OLARTE
i C.C.| x | NIT
' REPRESENTANTE | Direccion: Carrera 5 No. 34-03 Bogota L
§ C.E. Otr
i O APODERADO — ‘
i Teléfono: 601-7700 Fax: 601-7799 Cua‘l ,
i E-mail: office@olartemoure.com Namero 79.782.747
TP 74.295

i
} Nombre: VER PAGINA ADJUNTA |
|
i INVENTOR (ES) Direccidon: VER PAGINA ADJUNTA
§ (72) |
f Nacionalidad o Domicilio: VER PAGINA ADJUNTA
-
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Industria y Comercio

SUPERINTENDENCIA

PETITORIO - FORMULARIO UNICO DE SOLICITUD

OLARTEMOURE

OLARTE MOURE & ASOCIAI

it

No. 13-0
Fecha: 2013-01-03 16'49.07
fra. 11 PATENTEIYN

01267- -ooooo-ojo

Act 411 PRESENTACION Folios: §

PATENTE PCT
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Solicitud Internacional No. PCT/GB2011/051256 Fecha Julio 04, 2011
| Publicacion Internacional No. WO 2012/004588 A1 Fecha January 12, 2012
L e+« e 4 < 1+ s S
§ @ Titulo (54)_AGENTES TERAPEUTICOS 976
|
Clasificaciéon Internacional (51) CO7D 413/06, CO7D 413/14, A61K 31/4245,
[ A61K 31/4523, A61P 25/24

| (33) Paisde Origen ' (32) Fecha | (31) Ndmero de Solicitud ;
Prioridad . us . Julios, 2010 | 61/361,585 '
s1| x | NO | !
; |
; {
! ] —
@ Comprobante de pago No. 12- Fecha
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ANEXOS ‘

|
Comprobante de pago de la tasa de presentacion de la solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante se?
juridica. :

Poderes, si fuere el caso. l
Documento de cesidn del inventor al solicitante o a su causante. \

Declaraciones. |

Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos). l

tradicionales de las comunidades indigenas. !C
De ser el caso, certificado de depdsito del material biologico. l
Arte final 12 x 12.

por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién
solicitud.

De ser el caso, modificaciones efectuadas a !a solicitud internacional. PCT/IB306.

Otros. Busqueda Internacional.

i
De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el e’Ltranjero i
|
i

persona

Examen

Traduccidn de la solicitud internacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos). ;
Copia del examen preliminar internacional efectuado por la Autoridad Internacional de;
Preliminar (IPEA). (IPRP)

Traduccién 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 autorizacion de uso de conoci

mientos |

de esta |

© Hi O OO odt HEud HEHS

FIGURA CARACTERISTICA:
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\_ ' /

@ Solicito la concesion de la patente,

NOMBRE:_CARLOS R. OLARTE FIRM

C.C. 79.782.747 Btéd T.P. 74.29
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1 50005-01-01 SOLICITUDES 1 TRAMLIES DL SOL D PATEN & (3 _ 50000000 500.000.00
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LISTA DE INVENTORES

Susanne Doris Margit BOKMAN-WINIWARTER,
AstraZeneca R&D Mdolndal,

S-431 83 Molndal

Suecia

Nacionalidad: Austriaca

Marlene FREDENWALL,
AstraZeneca R&D Madlindal,
S-431 83 Mdlndal

Suecia

Nacionalidad: Sueca

Anders Carl HOGNER,
AstraZeneca R&D Mdolndal,
S-431 83 MdlIndal

Suecia

Nacionalidad: Sueca

Lars Anders Mikael JOHANSSON,
AstraZeneca R&D Mdlndal,

S-431 83 MdlIndal

Suecia

Nacionalidad: Sueca

Robert Andrew JUDKINS,
AstraZeneca R&D Mdlindal,
S-431 83 Mdlndal

Suecia

Nacionalidad: Britdnica

Lanna LI,

¢/o AstraZeneca Intellectual Property
AstraZeneca R&D Alderley
Alderley Park

Macclesfiel

Cheshire, SK104TG

Reino Unido

Nacionalidad: Sueca

PCT/GB2011/051256



Bjorn Christian Ingvar LOFBERG,
AstraZeneca R&D Mdoindal,

S-431 83 Mdélndal

Suecia

Nacionalidad: Sueca

Per Oskar Sverker VON UNGE,
AstraZeneca R&D Madlndal,

S-431 83 MdIndal

Suecia

Nacionalidad: Sueca



:. SUPERINTENDEMC 1A DE INDUSTRIA v RCIO
| i numummunum {iii
. ADM  Fictia 2013.01.03 16 49 g7 100000
C | o 3 -..rgzﬁjg;&y;,::z
PATENTE DE INVENCION |:| MODELO DE UTILIDAD [ | Art 33 Decision 486/00

ENENE

Indicacién que se solicita una patente,

Datos de Identificacién del solicitante o de la persona que presenta la solicitud
Descripck;ﬁn de la invencién

Dibujos de ser estos pertinentes

Comprobhnte de pago-de las tasas establecidas (f)e; ser el caso formato cle descuento)

Complelé [:I o ) incompleta D

PATENTE DE INVENCION PCT &DELO DE UTILIDAD PCT D Art.33 Decusion 486/00, Circular Umca

>

w4

g

&

lndicacnén que se solicita una PCT

Copia de la solicitud en espariol
]

. tal.como fue presentada inicialmente (capitulo descriptivo,
reivindiqatorio, resumen)-

Dibujos de ser estos pertinentes

Comprobante de pago a6 las tasas establecidas (de ser el caso formato de descuento)
Completa ZJ/QQ - Incompleta D

DISENO INDUSTRIAL [} |

(Art. 119 Decision 486/00)

L
[

L]
L]

Indicacién que se solicita Disefio industrial o .
Datos dé identificacién del solicitante o de la persona que presenta la solicitud

Representacmn grafica y fotografica del Disefio industrial o muestra del material que incorpora el
: |
disefio | .

Comprobante de pago de las tasas establecidas

' Comple:ta . Incompleta D

ESQUEMA DE TRAZADO | [_| | (Art. 92 Decisi6n 486/00)

L0 O

Indicacion que se.solicita un esquema de trazado

Datos dé identificacion del solicitante o de la persona que presenta la solicitud
i
Representacién gréfica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Completa ] ' Incompleta [,

PI02-FOB (2000-11-10)



Twaoluccién oFiciai de un documento cuyo oﬁgina‘ estd en Inglég

No. 11426 | |

El Ministerio age F%e[’acjionés: Extericjres en Estocolmo oertifica por el
presente documento -que. l\/irs Anna Karin Ostin, de Ia Oficina de
Reglstro c:ie Compamas de Suecxa Sundsvall ha exped|do y firmado la
anter[or certificacion en su oalfdad oficial.

En Estocolmo, este dia 14 de Agosto de 2007.

(Firmado)

Hay un sello del Ministerio de Relaciones Exteriores de Suecia.

Hay un éell% fiifrmadoédfé Ia_Enfﬂfbajada de Sudan en Estocolmo.
Firma de Agneta S...

Y sellode ...

Firma: Mohamed Hussein.

Fecha: 20 de Agosto de 2007.

Sello: “Anne-Marie Bonde - Notario Publico de Estocolmo”. -

. Certificacion Notarlai |
Yo, la suscrata Anne I\/Iane Bonde Notario Publico de Ia c;udad de
Estocolmo, certifico por medlo del presente que Anders Buren,
debidamente autorizado paré firmar en nombre de Astrazeneca AB Eha
expedido vy firmado el anterior documento en original, fdel. oualé la

presente es una copia auténtjca.

Dereohos 340 coronas. Estocolmo 26 de Octubre de 2007

Ex oﬁc&o |

(Fié’mado)'SeEIo: “Anne-Marie Bonds -~ Notario Publico de Estocolmo”. c A
¥ . o SN - Triedoof Oficiar

| - JORGE E, SIERRA REYES ~

Lisencio 376 - 1993 Minjustics




Apostilila adjunia:

APOSTILLE
(Convention du La Haye du 5 octobre 1961)

1. Pais: Suecia

El presente documento publico

2. Ha sido firmado por: Anne-Marie Bonde
3. Actuando en calidad de: Notario Publico

4. | leva el sello / estampilla de:  Notario Publico de Estocolmo.

Certificado
5. En: | | j éEstoco1mo
6. E: - Dia 26 de Octubre de 2007
7. Por:’ .: ) fijTn Sandin, Notario Publico
8. Bajo él No - 4071
9. Sellol / ejétar;npiila: Bjorn Sandin, Notario Publico de
o | Estocolmo.
10. Fifma}' o | (Firmado)

Cerz‘fﬁca'écbn:
Oen‘/'f/co% que la presené‘e es una traduccion verdadera )% c;omp/e:ta -ael
docurmento adjunto: Cen‘ Min. Rel” : |
Fecha: 13 de Now’embré de 2(}07. |

Traductor: Jorge Enrique S/errg;? Reyeé.

Licencia No. 376 de 1993, del Mfm'srérfo de Justicia.

Dirsccion: Carrera 15 No. 99-13 Oficina 411. Bogoté, Colombia.

Telétono: (57-1) 2182308, (67-1) 6232925,

E—hfrafl.' treseseri@yahoo.corm. No. 7 0-054

| JORGE E. SIERRA REVES| |
_ Licencin 376 ~ 1993 Minjusticis

T



APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country : Sweden |
This public document
2. has been signed by Anne-Marie Bonde
3. acting in the capacity of Notary Public
4. bears the seal/stamp of
- Notaw Public in Stockholm
N Certified
5. atStockholm - 5 6. the 26.10.2007
7. by Bjérn Sandin

Nota:_y:PubIEc |

8. No 4071
| 9 Séallstani_p: 10. Signature:




@'ZOLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

The undersi gned,

domiciled in

Ana Maria Frieri and/or Juaia Guillermo

Moure and/or Natalia Castro full and
sufficient Power of Attomey to :ﬁle, prosecute
obtain, defend and enforce any and all of the
company’s Patents for Inventmns, _Utl]:ty Maodels,
Layout-Designs (topographles) of Integrated
Circuits, Industrial | Designs, Trademarks
Advertising Slogans, Trade Names, Commercnal
Emblems, Geographical Indications, Protectlon of
Trade Secrets, :  Obtainer’s Certlﬂcates,
Copyrights, Registration . of Domam Names,
Health Reglstratmns, ‘or any other' intellectual
property right in the Republic of Colombla to
which end it empowers them to take all steps
necessary before’ any : administrative: or judicial
authority of any class for the objects statcd to file
petitions, recourses, replies and oppositions, pay
taxes and annultles, request iestimonies, receive
documents: and ' securities, abandon applications,
collect refunds, desist, settle, conciliate or negotiate;
Sufficient ‘power is hereby granted fo 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 conmection with the objects stated,
giving them likewise power to substitute these
presents and revoke such substitutions,

Si gnature/ Fi

Date/Fecha 2_<, QC’;‘%M -

Poder

El suscrito,

por medio del presente (;forga 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 y
cualquiera de las Patentes de Invencién, Modelos
de Utilidad, Esquemas de Trazados de

Circuitos Integrados, Disefios Industriales,
Marcas, Lemas Comerciales, Nombres
Comerciales, Enseiias Comerciales,

Denominaciones de Origen, Proteccién de
Secretos Einpresariales, Certificados de
Obtentor, Derechos de Autor, Registro de
Nombres de Dominio, Registros Sanitarios, o
cualquier otre bien de propiedad intelectual de
la compafiia en la Repiiblica de Colombia, a cuyo
efecto Jos faculta para dar todos los . pasos
necesarios ante cualquier autoridad administrativa
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, transigir, vy
percibir. Se concede poder bastante para recibir
notificaciones ‘@ nombre de la compaiiia, otorgar
poderes a quienes vayan a representar a la
compafiia judicial y extrajudicialmente, responder
en juicio a todas las reclamaciones o demandas
que por motive de lo encomendado se presentaren
dindoles asimismo facultad para sustmnr el
presente y revocar dichas sustituciones.

C]ty,Country/Cludad Pais: 56—

CEr IR HE.

World Trade Center - TorreA Calle 100 No 8A - 37 Piso 10, Bogota D.C., Colombia
Tel + 571 601-7700, Fax + 571601~ 7799 office(@olarteraisbeck.com, www. olaneralsbeck com

Carlos R. Olart

J-Tan Raisbec

Ana Maria Frie

Juan Guillermo Mour
Natalia Castr

Zayde Chahi

Simén Saling
Alexander Agudel
Camilo A, Rodrigue

" Linz Mosquer
Cartalina Barbastefan

Of Couns:

Guillermo Chahi
Graciela Mecl
Jacqueline Chapasr
Cruz E. de Moncalean




l, the undersigneé[, Anne-Marié?Bdndé, .Nota'ry Public of the City of Stockholm
hereby certify that |

ANDERS BUREN

duly authorized to sign for

ASTRAZENECA AB

has issued and signed the foregoing document.

Fee 340:- Stockholm 2007-10-26
Crowns Ex officio:

W swbnd
yrofangis bashodind




OLARTERAISBECK

DLARTE RAIDBRECK & FRIERI LTDA.

MODEL OF NOTARIAL CERTIFICATION

Notarial Certification “Certificacion Notarial
O this date, ) En csts fecha,
The unde;-signed Notary Public cérc{ﬁcs: ‘ sl Notario Miblico suscrito certifica:
1. That - b Que
* of legal age and domiciled in =~ . mayordeedady do_r_nipi&iaiin
signed the forcgoing deicumg:ni_ ; " suseribit ¢l documento que anteccde.
2. That the grantor:has exeuuu.d the for ag.,omg : 2. Quo el ntargante ha suserito el roferido
document as DULY AUTHORISED .:IGN ATORY documento en su carfeter de
nf ASTRAZENECA AB : de - '
3. That! ASTRAZENECA AB ‘ S 4.Que
having its principel plac:e of busmu;s located in con sexie pr incipal ubicada en
SODERTALJE, SWEDEN ' :
‘i doly mmrpnmiud in current}y m emstence, and esta legulmente constituida, que tienc existencia
_ that the purposocs for whu.h the Power of Attorney is  legal vigente y que los propdsitos para los cualos

granted are within the soope of ils corpovate  se otorga el poder se encuentra dentro de los que,
PUIPORCS. . : o . comprenden su objeto social. -

4. That the grantor has the authority to execute the 4. Que el otorgante tiene la repxesentamén para.
Power of /\ttomey zmd that his/her represcmauon it suscribir el poder, y que dsta os legitima,

legal,

5. The fouudarwn for tmy certificarions mnuum.d im 5. El fundamento de mis cortificaciones
points 2, 3 und 4 was the exhibition of the followmg  contenidas en los puntos 2, 3y 4 fue b exhlbxcnm
aurhentic dommc..nt(s) : de los {del) smmemc(s) documento(s) auténtmo(s)

1. CERTIFICATE OF INCORPORATION
OF ASTRAZENECA AB '

2. ‘AUTHORISATION IN FAVOUR OF
SIGNATORY .

NOTARY PUBLIC {Slgnature)
Name and Pitticulars ¢e:g. Notary s pame, Jumsdmtmn Batu of Licence: Expn‘ano"")
SEAL (apu cmal)

Page 40f5



Tvaauc;cio’?mfowﬂicia‘ ole un AO(:umento cuyo oﬂgina"egta’ en iﬁg|és

 BOLAGSVERKET

851 81 Sund. . Tel. 060-18 40 00 - Fax: 060 129840,
bolagsverket@bolagsverkst (legible)

Certificado de Existencia
Yo, Anna-Karin Ostin, de Bolagsverket, la Oficina de Registro de
Companias de Suecia, certifico por medio del presente documento que
AstraZeneca AB
Registro No. 556011-7482
es una compafia de}bidarﬁenta constituida segun [as leyes de Suecia,
vigente vy éon: éxiste%nbia ..corporativa legal hasta donde muestran los

registros de esta oficina en la fecha que se indica mas adelante.

En tesnmonlo de lo antenor he puesto mi firma y estampado el sello
oficial .de Bolagsverket en Sundsva!l este dla 8 de Agosto del afio 2007.
(meado) Anna Karin Ostln

Hay un sello de Bolagsverket

Bolagéverket la Oﬁcirfw’a de registro de lCompaﬁl’as de Suecéa Iésfr el
Registrador Oficial de tas Companias leltadas Y otras formas de
empresas comermales en Sueua Antes de que se. exprda iun
Certlﬂcado de eX|steno|a Eos regnstros radicados en esta oficina se
examinan para tener la segundad de que la compariia en cuestlon llena
los s:gu_ientes requenmlentos;

La compafiia tiene una Junta Directiva competente

La compafiia tiene un Auditor titulado calificado.

| JORGE E. SIERRA REYES | |
i Licencis 376~ 1993 Mlmushcu




La compafiia ha llenado sus .obligaciones con respecto a la
radicacion correcta de su informe anual.
‘La comparnia no es el sujeto de acciones legales de division de

‘compafiias, terminacion o bancarrota.

La compafiia no ha sido disuelta como resultado de una fusion y no

ha salido del registro por ninguna otra razon.

El Certificado esta firmado por un funcionario autorizado para expedir
estos y similares documentos en nombre de Bolagsverket, la Oficina de
Registro dé Compafifas de Suecia.

Sello: “Anﬁe-«[?\/larie Bfohde — Notario Publico de Estocolmo”.

Certificacion Notarial
Yo, la suscrita Anne-Marie’ Bonde, Notario Pablico de la ciudad de
Estocéo’lmIIO, certifico é)or mé‘dio :del presente que Anna—éKarin Ostin,
debid?amente autorizé’da para firmar en nombre de Ia Oficiﬁa ‘de
Regi_s;tro de Compaﬁi{—.&s de Su_eoia, ha éxpedido y firmad;o el _ahtefrior

documento en origina;{,_ del cual la presente es una copia aujténtica.

Derechos: 340 coronas. Estocolmo, 26 de Octubre de 2007.
Ex oficio:

(Firmado) Sello: “Anné-Marie Bonde - Notario Piblico de Estocolmo”.

: Aoosfi(/af adjunta:

Tradulie?Obicint
JORGE E. SIERRA REYVEs |
| Licancia 376 - 1993 Minitsticis




- APOSTII_LE
(Converat&on du l.a Haye du 5 octobre 1961)

1. Pals: - Suecia

El presente documento publico

2. Ha sido firmado por: Anne—MariefBonde

3. Actuando en calidad de: Notario Publico

4. Lleva el sello / estampilla de:  Notario Publico de Estocolmo.

Certificado

5 En: Estocolmo
6.E - . Dia 26 de Octubre de 2007
7. Por: | _ | Bjérh Sandih, Notario Publico -
8. Bajo ol No. 4070
9. SeEI’OE/ es_stampilla: Ejéjrn Sandih, Notaric Publico dé

1 éstopolmo. . | |
10. Fiﬁr;r'aaf S (Firmado)

Certificacion:

Cen‘/é'ﬁco qu la :presemfa es iuna: traduccién verdadera )% céomp/ela def
documéntd adju}vro “Cert. Bo/agsverkez‘
Fecha: 7 3 de Nowembre de 2007. :
TraducrOn Jorge Ennque Sierra F?e;kes?.

Licencia No 376 de 7993 ael Mm/sz‘énb dé Justicia.

Direccion: Oarrera 16 No. 99-13 Oficina 417. Bogots, Co/ombfa. |

Te/efono: (57-1) 2182308, (57-1) 6232925

E-mail: treseser1@yahoo.com. No. 10-053

JORGE E”SIERRA REYE: |

Liconcin 376 - 1993 Miniustics,




APOSTILLE |
(Convention de La Haye du 5 octobre 1961)
1. Country : Sweden
This public document
2. has been signed by Anne-Marie Bonde
3. acting in the capacity of Notary Public

4. bears the seal/stamp of

'-:_I\:?Ofa"yl Public in Stockholm

3 Certified

5.atStockholm | 6.the 26.10.2007
7. by Bjém Sandin |

NotaryPub!lc
 8.No4070

B 9 Seal/stamp: R 10. Signature:




851 81 Sundsvall
Bestkare: lﬁadhusparkm

Tel: 060-18 40 00 - Fax: 060-12 98 49
bolagsverkert@bolagsverket.se * bolagsverker.se

is a duly i;:icoipbr?ted cdmpéﬁy under the laws of Sweden and is in good sfgaﬁding and has
a legal co;:'poi:;ate éxist'ence;as’ far as the records of this office show as of the date stated below.

Anna-Karin Ostin

. the company has o régistexﬂd compet:
.. ®  the company has a registered quaiifie
Lo the company has fulfilled its obligatia
. the company is.not the subject of con
© « . the company has not been dissalved

register for any other reason

The Certificate is signed by an official autho
the Swedish Companies Registration Office.

St Zipﬁef_:aAé_B . )
istration mix%xber: 556011-7482

In testimony :jherefof, I hﬁv; bereunto set my hand and the official seal of Bolagsverket at
Sundsvall, this 8 day of August in the year of two thousand and seven.

ent board of directors

d auditor - Lol
ns regaxding the correct flling of its annual report
npany division, winding up or bankruptey proceedings

3s the result of 2 merger and has not been struck off the :

: )Iaég'svexkct; the S\;redish-Companies Registéation"Ofﬁée, do hereby

»

BOlagSVE'Ikﬂﬂ;ﬂlﬂ Swedish Compm:_ajes chisié:mtion Office, is the official n;.gistrar of Tinited CEj)mi)anies anid other
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THERAPEUTIC AGENTS 976

Field of invention

The present invention relates to certain substituted (3-(4-(aminomethyl)phenoxy or
phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-yl)methanone compounds of formula
I, to processes for preparing such compounds, to their use in the treatment of a melanin-
concentrating hormone related disease or condition for example obesity, obesity-related
conditions, anxiety and depression, and to pharmaceutical compositions containing them.

Background of the invention

The actions of melanin-concentrating hormone (MCH) are thought to be involved
in anxiety, depression, obesity, and obesity-related disorders. MCH has been found to be a
major regulator of eating behaviour and energy homeostasis and is the natural ligand for
the 353-amino acid orphan G-protein-coupled-receptor (GPCR) termed SLC-1 (also
known as GPR24). SLC-1 is sequentially homologous to the somatostatin receptors, and is
frequently referred to as the "melanin-concentrating hormone receptor” (MCH receptor
type 1, MCHI1 receptor, or MCHR1).

In mice lacking the MCHI1 receptor, there is no increased feeding response to
MCH, and a lean phenotype is seen, suggesting that this receptor is responsible for
mediating the feeding effect of MCH. MCH receptor antagonists have also been shown to
block the feeding effects of MCH, and to reduce body weight & adiposity in diet-induced
obese mice. The conservation of distribution and sequence of MCH1 receptors suggest a
similar role for this receptor in man and rodent species. Hence, MCH receptor antagonists
have been proposed as a treatment for obesity and other disorders characterised by
excessive eating and body weight.

Emerging evidence also suggests that MCHRI1 plays a role in the regulation of
mood and stress. Within the central nervous system, MCHR1 mRNA and protein are
distributed in various hypothalamic nuclei including, for example, the paraventricular
nucleus (PVN) and the nucleus accumbens shell; and limbic structures including, for
example, the hippocampus, septum, amygdala, locus coeruleus and dorsal raphe nucleus,
all of which are thought to be involved in the regulation of emotion and stress.

Introduction of MCH into the medial preoptic arca has been reported to induce

anxiety, although contrary anxiolytic-like effects of MCH injection have also been
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reported. Injection of MCH into the nucleus accumbens shell, in which MCHR1 is
abundant, decreased mobility in a forced swim test in rats, suggesting a depressive effect.
Also, it has been reported that MCHR1 antagonists exhibited antidepressant and
anxiolytic-like effects in rodent tests, suggesting a role for MCHR1 in depression and
anxiety.

MCH antagonists are thus thought likely to provide benefit to numerous people and
to have a potential to alleviate anxiety and depression and be useful for treating obesity and
obesity-related conditions.

MCH receptor antagonists having a bicyclic central core are disclosed in
WO02006/066173 (benzothiazole or benzoxazole central core) and US2005/0222161
(benzimidazole core).

Our co-pending application WO 2010/0125390 discloses a compound of formula I
R

R
R’ O :
I © R

or a pharmaceutically acceptable salt thereof in which
R' represents H, fluoro, chloro, bromo, cyano, a Cy.zalkyl group optionally substituted by
one or more fluoro, or a C;,alkoxy group optionally substituted by one or more fluoro;
A represents O or S;
R” and R’ independently represent H, fluoro, chloro, bromo, a C,_salkyl group optionally
substituted by one or more fluoro, or a C;_4alkoxy group optionally substituted by one or
more fluoro; provided that R* and R* are not located meta to each other;
R*and R® independently represent H or a Cyalkyl group; and
X and Y independently represent O or CH, with the proviso that X and Y are different; and
the use of such compounds in the treatment of a melanin-concentrating hormone related

disease or condition for example obesity, obesity-related conditions, anxiety and

depression.
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Summary of the invention

The present invention provides compounds that are MCH receptor antagonists and
therefore are likely to be useful in the treatment of anxiety, depression, obesity and
obesity-related conditions.

Description of the invention

The present invention provides a compound of formula I

6
RY A N—N RY
@A%Nm/« k@
R® R’ 0 1
I © R
or a pharmaceutically acceptable salt thereof in which
R' represents H, fluoro, chloro, bromo, cyano, a Cj_salkyl group optionally substituted by
one or more fluoro, a Calkoxy group optionally substituted by one or more fluoro, or a
C,.;alkylthio group optionally substituted by one or more fluoro;
R’ represents H or fluoro;
R’ represents a group of formula ~NR*R” in which
a) R* and R" independently represent: 1) H 2) a C\_salkyl group optionally substituted by
one or more of the following: fluoro, hydroxy, a C, 4alkoxy group, or a C; ¢cycloalkyl
group, wherein the Cs gcycloalkyl group is optionally substituted by one or more of the
following: hydroxy, a C;.salkoxy group or fluoro 3) a Csscycloalkyl group optionally
substituted by one or more of the following: hydroxy, a Csalkoxy group or fluoro 4) a
C,4alkoxy C,_salkylene group in which the alkylene chain is optionally substituted by one
or more C; 4alkyl groups or 5) R represents H, a Cy_4alkyl group or a Cscycloalkyl group
and R® represents a group —L-R® in which L represents a bond or a Cj_alkylene chain
optionally substituted by one or more C)_salkyl groups and R® represents a carbon linked
4-7 membered saturated monocyclic heterocyclic ring containing 1 or 2 hetero atoms
selected from oxygen and nitrogen optionally substituted by one or more of the following:
hydroxy, a Cjalkyl group, a C_salkoxy group or a C;_salkanoyl group; or
b) R* and R together with the nitrogen atom to which they are attached represent a
saturated 4 to 7 membered monocyclic heterocyclic ring optionally containing an
additional oxygen, sulphur, SO or SO; provided that this additional atom or group is

always separated from the nitrogen atom by at least two carbon atoms and wherein the ring
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is optionally substituted by one or more of the following: fluoro, hydroxy, a C,_4alkoxy
group, a Cjalkoxycarbonyl group, a Cs.scycloalkyl group, or a C;4alkyl group optionally
substituted by hydroxy or by a C,.4alkoxy group or by one or more fluoro, provided that
the substituents linked to the ring by a hetero atom are not located at a carbon atom
adjacent to any ring hetero atom; or

¢) R* and R together with the nitrogen atom to which they are attached represent a
saturated 4 to 7 membered monocyclic heterocyclic ring containing an additional nitrogen
optionally substituted at the additional nitrogen atom by a C;_salkanoyl group, benzoyl, a
C,_4alkoxycarbonyl group, a C,_salkylsulfonyl group; carbamoyl, N-C,_salkylcarbamoyl, N,
N-diCj4alkylcarbamoyl or C,_salkyl group;

R’ represents H or a C_salkyl group optionally substituted by one or more fluoro or one of
the following: hydroxy or a C;_salkoxy group;

R’ and R’ independently represent H, fluoro, chloro, bromo, a C;_salkyl group
optionally substituted by one or more fluoro, a C; 4alkoxy group optionally substituted by
one or more fluoro; provided that R® and R are not located meta to each other; and

A represents O or S.

It will be understood that the hydrogen attached to the carbon atom bearing R* and
R’ has been omitted from formula I for clarity. It will also be understood that the term “a
saturated 4 to 7 membered monocyclic heterocyclic ring” excludes spirocyclic compounds.
In a particular group of compounds of formula I, A represents O.

In a particular group of compounds of formula I, A represents S.

In a particular group of compounds of formula I, R* represents a group of formula -NR*R”
in which R* and R® together with the nitrogen atom to which they are attached represent a
saturated 4 to 6 membered monocyclic heterocyclic ring optionally containing an
additional oxygen, sulphur, SO or SO, provided that this additional atom or group is
always separated from the nitrogen atom by at least two carbon atoms and wherein the ring
is optionally substituted by one or more of the following: fluoro, hydroxy, a C; salkoxy
group, a Csscycloalkyl group, or a C;_salkyl group optionally substituted by hydroxy or by
a Cj4alkoxy group or by one or more fluoro, provided that the substituents linked to the
ring by a hetero atom are not located at a carbon atom adjacent to any ring hetero atom.

In a particular group of compounds of formula I, R* represents a group of formula -NR*R”

in which R® represents H and R” represents: 1) a C_4alkyl group optionally substituted by
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one or more of the following: fluoro, hydroxy, a C,_4alkoxy group, or a C; ¢cycloalkyl
group, wherein the C; gcycloalkyl group is optionally substituted by one or more of the
following: hydroxy, a C;.salkoxy group or fluoro 2) a Csscycloalkyl group optionally
substituted by one or more of the following: hydroxy, a Csalkoxy group or fluoro 3) a
C,4alkoxy C,_salkylene group in which the alkylene chain is optionally substituted by one
or more C; 4alkyl groups or 4) R* represents H, a Cy_4alkyl group or a Cscycloalkyl group
and R® represents a group —L-R® in which L represents a bond or a Cj_salkylene chain
optionally substituted by one or more C)_salkyl groups and R® represents a carbon linked
4-7 membered saturated monocyclic heterocyclic ring containing 1 or 2 hetero atoms
selected from oxygen and nitrogen optionally substituted by one or more of the following:
hydroxy, a Cjsalkyl group, a C_salkoxy group or a C;4alkanoyl group.

In another aspect the present invention provides a compound of formula I

represented by formula 11

R® 6
RN : NN R
OOy 5.
R7 O 1
N © R

or a pharmaceutically acceptable salt thereof in which

R' represents H, fluoro, chloro, bromo, a C)_salkyl group optionally substituted by one or
more fluoro or a C;alkoxy group optionally substituted by one or more fluoro;

R’ represents H or fluoro;

R*and R® independently represent

a) R* and R" independently represent: 1) H 2) a C\_salkyl group optionally substituted by
one or more of the following: fluoro, hydroxy, a C;_salkoxy group, or a Csscycloalkyl
group, wherein the C; gcycloalkyl group is optionally substituted by one or more of the
following: hydroxy or by a C;_4alkoxy group or by one or more fluoro 3) a Cs¢cycloalkyl
group optionally substituted by one or more of the following: hydroxy, a C,_salkoxy group
or fluoro 4) a C;_salkoxy C;4alkylene group in which the alkylene chain is optionally
substituted by one or more Cj_4alkyl groups or 5) R* represents H, a C; 4alkyl group or a
Csecycloalkyl group and R® represents a group —L-R® in which L represents a bond or a
Csalkylene chain optionally substituted by one or more C_salkyl groups and R®

represents a carbon linked 4-7 membered saturated monocyclic heterocyclic ring
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containing 1 or 2 hetero atoms selected from oxygen and nitrogen optionally substituted by
one or more of the following: hydroxy, a C;.alkyl group, a C;4alkoxy group or a C;.
salkanoyl group; or
b) R* and R together with the nitrogen atom to which they are attached represent
1) a pyrrolidino ring optionally substituted by one or more of the following: fluoro, a C,_
salkoxy group, hydroxy, or a Cysalkyl group optionally substitued by hydroxy, provided
that the substituents linked to the ring by a hetero atom are not located at a carbon atom
adjacent to the nitrogen atom; or
2) a morpholino ring; or
3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;.
salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; or
4) an azetidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a Cj4alkoxy group, a Csecycloalkyl group or a C; 4alkyl group optionally
substituted by hydroxy, by a Cysalkoxy group or by one or more fluoro provided that the
substituents linked to the ring by a hetero atom are not located at a carbon atom adjacent to
any ring hetero atom; or
5) a piperidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C;.salkoxy group, a Csscycloalkyl group, and a C,.salkyl group optionally
substituted by hydroxy, by a C,4alkoxy group or by one or more fluoro;
R® and R’ independently represent H, fluoro, chloro, a C _salkyl group or a Cj_4alkoxy
group provided that R® and R’ are not located meta to each other.

In another aspect the present invention provides a compound of formula I

represented by formula ITA

. K N
R—/—N o
7 O
R o R1
A

or a pharmaceutically acceptable salt thereof in which
R' represents H, fluoro, chloro, bromo, a C,_salkyl group optionally substituted by one or
more fluoro or a C.,alkoxy group optionally substituted by one or more fluoro;

R*and R® independently represent
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a) H, a C_salkyl group, a Cscycloalkyl group, a C;_salkoxy C, 4alkylene group in which
the alkylene chain is optionally substituted by one or more C)_salkyl groups or R* and R"
independently represent a group —L-R® in which L represents a bond or a C_4alkylene
chain optionally substituted by one or more C,alkyl groups and R® represents
tetrahydrofuryl or tetrahydropyranyl each of which is optionally substituted by one or
more of the following: hydroxy, a C;.alkyl group, a C;_4alkoxy group or a C;_salkanoyl
group; or

b) R* and R together with the nitrogen atom to which they are attached represent

1) a pyrrolidino ring optionally substituted by one or more of the following: a C, salkoxy
group, hydroxy, or a C;_4alkyl group optionally substituterd by hydroxy provided that the
substituents linked to the ring by a hetero atom are not located at a carbon atom adjacent to
the nitrogen atom ,

2) a morpholino ring or

3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;.
salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; or

4) an azetidino ring which is optionally substituted by one or more of the following:
hydroxy, a C,_salkoxy group, a Csscycloalkyl group, or a C;_4alkyl group optionally
substituted by hydroxy or by a C,.4alkoxy group provided that the substituents linked to
the ring by a hetero atom are not located at a carbon atom adjacent to any ring hetero atom;
or

5) a piperidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C.salkoxy group, a Csscycloalkyl group, or a C;_salkyl group optionally
substituted by hydroxy or by a C,.4alkoxy group or by one or more fluoro;

R® and R’ independently represent H, fluoro, chloro, a C _salkyl group or a Cj_4alkoxy
group provided that R® and R’ are not located meta to each other.

R® and R’ independently represent H, chloro, fluoro, a C _salkyl group or a C;_4alkoxy
group provided that R® and R’ are not located meta to each other.

In a further embodiment the present invention provides a compound of formula II1
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b 6
e R R
N N—N
O<>N\”/« \
7 © 1
R O R
1l

or a pharmaceutically acceptable salt thereof
in which R' represents H or methoxy;
R*and R” independently represent H or methyl provided that at least one of R* and R°
represents methyl; and
R’ and R independently represent H or methyl provided that at least one of R® and R’
represents methyl.

In a further embodiment the present invention provides a compound of formula

A

or a pharmaceutically acceptable salt thereof

in which R' represents H or methoxy;

in which R” represents H or fluoro;

R’ and R independently represent H, chloro or methyl provided that one of R® and R’
represents H;

R* represents H, fluoro, hydroxy or a Ci_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

R represents H or a Cy_salkyl group optionally substituted by hydroxy.

In a further embodiment the present invention provides a compound of formula I11B
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RQ
6
R
10
N —N
O‘CN% \
o)
R’ O 1

1B

or a pharmaceutically acceptable salt thereof
in which R' represents H or methoxy;
R’ represents H or fluoro;
R’ and R’ independently represent H or methyl provided that only one of R® and R’
represents methyl;
R’ represents H, fluoro, hydroxy or a C\_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and
R'" represents H or a Cy_4alkyl group optionally substituted by hydroxy.

In a further embodiment the present invention provides a compound of formula

IC
O

N
6 /\N
R
R2 N
R10>O/7ﬂ0
R

e R’

or a pharmaceutically acceptable salt thereof

in which R' represents H or methoxy;

R’ and R’ independently represent H or methyl provided that only one of R® and R’
represents methyl;

R’ represents H, fluoro, hydroxy or a C\_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

R'" represents H or a Cy_4alkyl group optionally substituted by hydroxy.

Preferred values of each variable group are as follows. Such values may be used
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where appropriate with any of the values, definitions, claims, aspects or embodiments
defined hereinbefore or hereinafter. In particular, each may be used as an individual
limitation on the broadest definition of formula (I) (including formulae 11, ITA, 11, IIIA,
IIB and IIIC). Further, each of the following values may be used in combination with one
or more of the other following values to limit the broadest definition, or any sub-definition,
of formula (I) (including formulae II, ITA, 111, IITA, I1IB and HIC).

1) R represents H, chloro, fluoro, methoxy, methyl, cyano, trifluoromethyl,
difluoromethoxy, trifluoromethoxy or methylthio.

2) R' represents H or methoxy.

3) R represents H.

4) R” represents azetidino optionally substituted as previously described.

5) R” represents pyrrolidino optionally substituted as previously described.

6) R” represents piperidino optionally substituted as previously described.

7) R” represents morpholino optionally substituted as previously described.

8) R* represents piperazino optionally substituted as previously described.

9) R” represents a di (Cj4alkylamino) group.

10) R’ represents a mono(C_salkyl)amino group.

11) R* represents pyrrolidino, morpholino, 4-methylpiperazin-1-yl, 3-
methoxypyrrolidino, 3-hydroxypyrrolidino, 4-acetylpiperazin-1-yl, 4-methylsulfonyl-
piperazin-1-yl, dimethylamino, methylamino, 3-methoxyazetidin-1-yl, 3-hydroxy-
methylazetidin-1-yl, 3-cyclopropyl-3-hydroxyazetidin-1-yl, 3-hydroxyazetidin-1-yl, 2-
methoxyethyl)(methyl)amino, methyl (tetrahydro-2H-pyran-4-yl) amino,
methyl((tetrahydrofuran-3-yl)methyl)amino, cyclopropylamino, 3-(difluoromethyl)-
azetidin-1-yl, 4-(hydroxymethyl)-4-methylpiperidin-1-yl, 3-ethyl-3-hydroxyazetidin-1-yl,
3-hydroxy-3-methylazetidin-1-yl; 4-fluoro-4-(hydroxymethyl)piperidin-1-yl, 3-
(hydroxymethyl)-3-methylpyrrolidin-1-yl, 4-hydroxyazepan-1-yl, 4-hydroxy-4-
methylazepan-1-yl or 4-(hydroxymethyl)piperidin-1-yl.

12) R* represents pyrrolidino, morpholino, 4-methylpiperazin-1-yl, 3-
methoxypyrrolidino, 3-hydroxypyrrolidino, 4-acetylpiperazin-1-yl, 4-methylsulfonyl-
piperazin-1-yl, dimethylamino, methylamino, 3-methoxyazetidin-1-yl, 3-
hydroxymethylazetidin-1-yl, 3-cyclopropyl-3-hydroxyazetidin-1-yl, 3-methoxyazetidin-1-
yl), 3-hydroxyazetidin-1-yl, 2-methoxyethyl)(methyl)amino, methyl (tetrahydro-2H-pyran-
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4-yl) amino, methyl((tetrahydrofuran-3-yl)methyl)amino, cyclopropylamino, 3-
(difluoromethyl)azetidin-1-yl, 4-(hydroxymethyl)-4-methylpiperidin-1-yl, 3-ethyl-3-
hydroxyazetidin-1-yl, 3-hydroxy-3-methylazetidin-1-yl; 4-fluoro-4-
(hydroxymethyl)piperidin-1-yl or 4-(hydroxymethyl)-4-methylpiperidin-1-yl.

13) R* represents pyrrolidino, morpholino, 4-methylpiperazin-1-yl  3-methoxypyrrolidino,
3-hydroxypyrrolidino, 4-acetylpiperazin-1-yl, 4-methylsulfonylpiperazin-1-yl or 4-
dimethylamino.

14) R* represents pyrrolidino, morpholino, 4-methylpiperazin-1-yl, 4-acetylpiperazin-1-yl
or 4-dimethylamino.

15) R* represents dimethylamino.

16) R* represents 3-(difluoromethyl)azetidin-1-yl or or 3-hydroxy-3-methylazetidin-1-yl.
17) R* represents 4-(hydroxymethyl)-4-methylpiperidin-1-yl.

18) R’ represents H or methyl.

19) R’ represents H.

20) R and R’ independently represent H, fluoro, chloro, a C;4alkyl group optionally
substituted by one or more fluoro or a C;_4alkoxy group.

21) R and R” independently represent H, fluoro, chloro, methyl, methoxy or
trifluoromethyl.

22) R and R’ independently represent H, fluoro, methyl or methoxy.

23) Ais O.

24) Ais S.

25) R' represents H, fluoro, chloro, bromo, a C;_salkyl group optionally substituted by one
or more fluoro or a C;_salkoxy group optionally substituted by one or more fluoro.

26) R* represents a group of formula -NR*R” in which R* and R® independently represent
a) H, a C,_4alkyl group, a C;_¢cycloalkyl group, a C, salkoxy C; salkylene group in which
the alkylene chain is optionally substituted by one or more Cy4alkyl groups or R*
represents H, a Cj_salkyl group or a Cs.¢cycloalkyl group and R® independently represent a
group —L-R® in which L represents a bond or a Cj_alkylene chain optionally substituted by
one or more C,alkyl groups and R® represents tetrahydrofuryl or tetrahydropyranyl each
of which is optionally substituted by one or more of the following: hydroxy, a Cj4alkyl
group, a Cj4alkoxy group or a Cj.salkanoyl group; or

b) R* and R® together with the nitrogen atom to which they are attached represent
g g Yy p
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1) a pyrrolidino ring optionally substituted by one or more of the following: a C, salkoxy
group, hydroxy, or a C;_4alkyl group provided that the substituents linked to the ring by a
hetero atom are not located at a carbon atom adjacent to the nitrogen atom ,

2) a morpholino ring or

3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;_
salkanoyl group; a C;_salkylsulfonyl group or a C;.4alkyl group; and

4) an azetidino ring which is optionally substituted hydroxy, a C;.salkyl group, a C;.
salkoxy group, a Csscycloalkyl group, or a C4alkyl group optionally substituted by
hydroxy or by a C;_salkoxy group provided that the substituents linked to the ring by a
hetero atom are not located at a carbon atom adjacent to any ring hetero atom.

27) R* represents a group of formula -NR*R" in which R* represents H and R® represents
a) H, a Cj_4alkyl group, a Cs_ecycloalkyl group, a C;.salkoxy C,.4alkylene group in which
the alkylene chain is optionally substituted by one or more C;_salkyl groups or R*
represents H, a Cj_salkyl group or a Cs.¢cycloalkyl group and R® independently represent a
group —L-R® in which L represents a bond or a Cj_alkylene chain optionally substituted by
one or more Cyalkyl groups and R® represents tetrahydrofuryl or tetrahydropyranyl each
of which is optionally substituted by one or more of the following: hydroxy, a C,4alkyl
group, a Cj4alkoxy group or a Cj.salkanoyl group; or

b) R* and R together with the nitrogen atom to which they are attached represent

1) a pyrrolidino ring optionally substituted by one or more of the following: a C;_salkoxy
group, hydroxy, or a C;_salkyl group provided that the substituents linked to the ring by a
hetero atom are not located at a carbon atom adjacent to the nitrogen atom ,

2) a morpholino ring or

3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;.
salkanoyl group; a C;_salkylsulfonyl group or a C; 4alkyl group; and

4) an azetidino ring which is optionally substituted hydroxy, a C;.salkyl group, a C;.
salkoxy group, a Csscycloalkyl group, or a C4alkyl group optionally substituted by
hydroxy or by a Cj_salkoxy group provided that the substituents linked to the ring by a
hetero atom are not located at a carbon atom adjacent to any ring hetero atom.

28) R* represents a group of formula -NR*R” in which R® and R together with the
nitrogen atom to which they are attached represent a pyrrolidino ring optionally substituted

by one or more of the following: fluoro, a C;_salkoxy group, hydroxy, a C;_4alkyl group or
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a hydroxyC, salkyl group provided that the substituents linked to the ring by a hetero atom
are not located at a carbon atom adjacent to the nitrogen atom.

29) R* represents a group of formula -NR*R” in which R® and R together with the
nitrogen atom to which they are attached represent a pyrrolidino ring optionally substituted
by one or more of the following: methoxy, hydroxy, methyl or a hydroxymethyl group
provided that the substituents linked to the ring by a hetero atom are not located at a carbon
atom adjacent to the nitrogen atom.

30) R’ represents a group of formula -NR*R® in which R* and R® together with the
nitrogen atom to which they are attached represent a piperidino ring optionally substituted
by one or more of the following: fluoro, a C;_salkoxy group, hydroxy, a C;_4alkyl group or
a hydroxyC,_salkyl group provided that the substituents linked to the ring by a hetero atom
are not located at a carbon atom adjacent to the nitrogen atom.

31) R* represents a group of formula -NR®R" in which R* and R" together with the
nitrogen atom to which they are attached represent a piperidino ring optionally substituted
by one or more of the following: methoxy, hydroxy, methyl or a hydroxymethyl group
provided that the substituents linked to the ring by a hetero atom are not located at a carbon
atom adjacent to the nitrogen atom.

32) R” represents a group of formula -NR*R" in which R*and R" together with the
nitrogen atom to which they are attached represent an azepano ring optionally substituted
by one or more of the following:fluoro, a C;_salkoxy group, hydroxy, a C;_4alkyl group or
a hydroxyC, salkyl group provided that the substituents linked to the ring by a hetero atom
are not located at a carbon atom adjacent to the nitrogen atom.

33) R* represents a group of formula -NR°R” in which R* and R” together with the
nitrogen atom to which they are attached represent an azepano ring optionally substituted
by one or more of the following: methoxy, hydroxy, methyl or a hydroxymethyl group
provided that the substituents linked to the ring by a hetero atom are not located at a carbon
atom adjacent to the nitrogen atom.

The term "a saturated 4 to 7 membered monocyclic heterocyclic ring optionally
containing an additional oxygen, sulphur, SO or SO," includes azetidinyl, pyrrolidyl,
morpholinyl, perhydroazepinyl, perhydrooxazepinyl, piperidinyl, or homopiperidinyl each
of which may be optionally substituted as previously described. The term “a saturated 4 to

7 membered monocyclic heterocyclic ring containing an additional nitrogen” includes
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piperazinyl, homopiperazinyl or imidazolidinyl each of which is optionally substituted as
previously described..

The term “a carbon linked 4-7 membered saturated monocyclic heterocyclic ring
containing 1 or 2 hetero atoms selected from oxygen and nitrogen” includes
oxetanyl,tetrahydrofuryl, tetrahydropyranyl, 1,4-dioxanyl, azetidinyl, pyrrolidyl,
morpholinyl, perhydroazepinyl, perhydrooxazepinyl, piperidinyl or homopiperidinyl. Each
of these rings is optionally substituted as previously described.

The terms "C4alkyl" refers to a straight or branched chain alkane radical
containing from 1 to 4 carbon atoms. Exemplary groups include methyl; ethyl; propyl;
isopropyl; 1-methylpropyl; n-butyl, t-butyl; and isobutyl.

The term “C 4 alkoxy” refers to groups of the general formula —OR®, wherein R* is
selected from a Cj4alkyl. Exemplary alkoxys include, but are not limited to methoxy,
ethoxy, propoxy, isopropoxy, butoxy, t-butoxy or isobutoxy.

In a further aspect the present invention provides one or more of the following compounds:
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-
I-yl)methanone;

(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
ylmethyl)phenoxy)azetidin-1-yl)methanone;
(5-phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-
yl)methanone;
(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-
yl)methanone;
(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(2-methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone;
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(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-((4-methylpiperazin-1-
yl)methyl)phenoxy)azetidin-1-yl)methanone;
(3-(2-methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-(morpholinomethyl)phenoxy)-
azetidin-1-yl)methanone;
(3-(2-methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(2-methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-(morpholinomethyl)phenoxy)-
azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl1)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)-
azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl1)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;

1-(4-(4-(1-(5-phenyl-1, 3, 4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzyl)piperazin-1-
yl)ethanone;

1-(4-(4-(1-(5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
yloxy)benzyl)piperazin-1-yl)ethanone;
1-(4-(4-(1-(5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
yloxy)benzyl)piperazin-1-yl)ethanone;
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(3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(3-fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(3-fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin- 1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(methylthio)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)phenoxy)azetidin-
I-yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-
phenoxy)azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-(azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-

2-yl)methanone;
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(3-(4-(azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-3-
methylphenoxy)azetidin-1-yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-3-
methylphenoxy)azetidin-1-yl)methanone;
(5-phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-
(trifluoromethyl)phenoxy)azetidin-1-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-
(trifluoromethyl)phenoxy)azetidin-1-yl)methanone;
(3-(3-chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(3-chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(3-chloro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(3-chloro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl1)(3-(4-((dimethylamino)methyl)-3-
fluorophenoxy)azetidin-1-yl)methanone;
(3-(3-methoxy-2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(3-methyl-4-((methylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;

(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-
((methylamino)methyl)phenoxy)azetidin-1-yl)methanone;
(3-(4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cyclopropyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone;
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(3-(2-chloro-4-((3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
ylmethyl)phenylthio)azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-(((2-methoxyethyl)(methyl)amino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-methoxyazetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((methylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-((methyl(tetrahydro-2H-pyran-4-yl)amino)methyl)phenylthio)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((methyl((tetrahydrofuran-3-yl)methyl)amino)methyl)phenylthio)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((cyclopropylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-((3-(hydroxymethyl)azetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-(difluoromethyl)azetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
yl)(5-phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-ethyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-ethyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;



10

15

20

25

30

WO 2012/004588 PCT/GB2011/051256

19

(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-yl)(5-phenyl-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-phenyl-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-hydroxy-3-methylazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-fluoro-4-(hydroxymethyl)piperidin- 1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(-) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
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(3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;

(+) (3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;

(-) (3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3, 4-
oxadiazol-2-yl)methanone;

(+) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,
4-oxadiazol-2-yl)methanone;

(-) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,
4-oxadiazol-2-yl)methanone;
(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;

(+) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;

(-) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(+) 3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(-) 3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(H)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone; and
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(3-(4-((4-cthyl-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
or a pharmaceutically acceptable salt thereof.

The present invention also provides one of the compounds from the above list or
any number of the above compounds between 1 and 106 for example between 1 and 92 or
for example between 1 and 83. In another aspect the present invention provides a
compound of formula I (including formulae II, ITA, 111, IIIA, IIIB and ITIIC) as defined in
any of the definitions above but excluding any one or more of the compounds in the list of
compounds immediately above.

From this point onward in the description a compound of formula I includes in the
alternative a compound of each of the following formulae: II, IIA, III, IITA, ITIB and HIC.

Further described herein is a pharmaceutical composition comprising a compound
of formula I, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier and/or diluent.

Yet further described herein is a method for treatment or prophylaxis of a disease or
condition in which modulation of the MCHI receptor is beneficial comprising
administering to a warm-blooded animal in need of such treatment or prophylaxis a
therapeutically-effective amount of a compound of formula I, or a pharmaceutically
acceptable salt thereof.

Yet still further described herein is the use a compound according to formula I, or a
pharmaceutically acceptable salt thereof, or mixtures thereof for the treatment or
prophylaxis of a disease or condition in which modulation of the MCHI1 receptor is
beneficial.

Even further described herein is use of a compound according to formula I, or
pharmaceutically acceptable salts thereof, or mixtures thereof in the manufacture of a
medicament for the treatment or prophylaxis of a disease or condition in which modulation
of the MCHI1 receptor is beneficial.

Still further described herein is the use a compound of formula I, or a
pharmaceutically acceptable salt thereof, as a medicament.

The term "MCHR" refers to the melanin-concentrating hormone receptor protein 1

(MCHRU1), unless otherwise stated.
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The terms "treat", "treating", and "treatment" refer to modulation of a disease
and/or its attendant symptoms.

The terms "prevent"”, "preventing”, and "prevention” refer to decreasing or
eliminating a disease and/or its attendant symptoms.

The terms “modulate”, “modulates”, “modulating”, or "modulation”, as used
herein, refer to, for example, the activation (e.g., agonist activity) or inhibition (e.g.,
antagonist activity) of at least one MCHR.

The term “pharmaceutically-acceptable”, as employed herein, indicates the subject
matter being identified as “pharmaceutically acceptable” is suitable and physiologically
acceptable for administration to a patient/subject. For example, the term
“pharmaceutically acceptable salt(s)” denotes suitable and physiologically acceptable
salt(s).

The terms “prophylaxis”, as used herein, refer to (i) preventing the development of
a disease and/or condition; and/or (ii) protecting against worsening of a disease and/or
condition in a situation where the disease and/or condition has developed.

As used herein, the term "MCHR -mediated condition or disease” refers to a
condition or disease amenable to modulation by an MCHR active agent.

The term "therapeutically-effective amount” refers to that amount of a compound
sufficient to modulate one or more of the symptoms of the condition or disease being
treated.

A further embodiment relates to compounds as described herein wherein one or
more of the atoms is an isotope of the same element for example e ,BC , “Cor
deuterium. In a particular embodiment, the compound is labelled with trittum. Such
isotopically labelled compounds are synthesized either by incorporating labelled starting
materials or, in the case of tritium, exchange of hydrogen for tritium by known methods.
Known methods include (1) electrophilic halogenation, followed by reduction of the
halogen in the presence of a tritium source, for example, by hydrogenation with tritium gas
in the presence of a palladium catalyst, or (2) exchange of hydrogen for tritium performed
in the presence of tritium gas and a suitable organometallic (e.g. palladium) catalyst.

A compound labelled with tritium may be useful in identifying novel medicinal
compounds capable of binding to and modulating the activity, by agonism, partial

agonism, or antagonism, of an MCH1 receptor. Such tritium-labelled compounds may be
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used in assays that measure the displacement of such compounds to assess the binding of
ligands that bind to MCHI1 receptors.

In an even further embodiment, compounds disclosed herein may additionally
comprise one or more atoms of an isotope. In a particular form of this embodiment, a
compound comprises an isotopic halogen. Such labelled compounds are synthesized by

incorporating labelled starting materials by known methods. In a particular embodiment,

18 123y 125y 131
F, 121, 127, 1Y

the isotope is selected from , ”Br, °Br, "’Br or **Br. In a more particular

embodiment, the isotope is '°F.

It will be understood that when compounds of the present invention contain one or
more chiral centers, the compounds of the invention may exist in, and be isolated as,
enantiomeric or diastereomeric forms, or as a racemic mixture. The present invention
includes any possible enantiomers, diastereomers, racemates, or mixtures thereof, of the
compounds of formula I. The optically active forms of the compound of the invention may
be prepared, for example, by chiral chromatographic separation of a racemate for example
using a Chiralpak® IA column (supplied by Chiral Technologies Europe) or a Chiralcel®
0OJ column (supplied by Chiral Technologies Europe), by synthesis from optically active
starting materials or by asymmetric synthesis based on the procedures described hereafter.

It will further be understood that the present invention encompasses tautomers of
the compounds of formula I.

It will be understood that certain compounds of the invention may exist in solvated,
for example hydrated, as well as unsolvated forms. It will further be understood that the
present invention encompasses all such solvated forms of the compounds of formula I.

The compounds of formula I can also form salts. As a result, when a compound of
formula I is referred to herein, such reference includes, unless otherwise indicated, salts
thereof. In one embodiment, the compounds of formula I form pharmaceutically
acceptable salts. In another embodiment, the compounds of formula I form salts that can,
for example, be used to isolate and/or purify the compounds of formula I.

Generally, pharmaceutically acceptable salts of a compound in accordance with
formula I can be obtained by using standard procedures well known in the art. These
standard procedures include, but are not limited to, for example, the reacting of a

sufficiently basic compound, such as, for example, an alkyl amine with a suitable acid,
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such as, for example, hydrochloric acid or acetic acid, to afford a physiologically
acceptable anion.

In one embodiment, a compound in accordance with formula I may be converted to
a pharmaceutically acceptable salt or solvate thereof, particularly, an acid addition salt,
such as, for example, hydrochloride, hydrobromide, phosphate, acetate, fumarate, maleate,
tartrate, citrate, methanesulphonate, and p-toluenesulphonate.

In general, the compounds of formula I can be prepared in accordance with the
following Schemes and the general knowledge of one skilled in the art and/or in
accordance with the methods set forth in the Examples that follow. Solvents, temperatures,
pressures, and other reaction conditions may readily be selected by one of ordinary skill in
the art. Starting materials are commercially available or readily prepared by one skilled in
the art. Combinatorial techniques can be employed in the preparation of compounds, for
example, where the intermediates possess groups suitable for these techniques.

The term “amino-protecting group” refers to art-recognized moieties capable of
attaching to an amino group so as to prevent the amino group from taking place in
reactions occurring elsewhere on the molecule containing the amino group. Acceptable
amino-protecting groups, include but are not limited to, for example, amino-protecting
groups described in “Protective Groups in Organic Synthesis”, 2nd edition, John Wiley &
Sons, 1991. The amino-protecting group may, for example, be a urethane type protective
group (which is also referred to as a carbamate protective group), including but not limited
to, for example, arylalkyloxycarbonyl groups, such as, for example, benzyloxycarbonyl;
and alkoxycarbonyl groups, such as, for example, methoxycarbonyl and tert-
butoxycarbonyl. Typically, the amino-protecting group is tert-butoxycarbonyl.

Compounds of formula I may be prepared by

a) reacting a compound of formula IV

in which R*, R>, R®, R” and A are as previously defined with a compound of formula V
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L, [\
O 1
o) R
Vv

in which R' and R? are as previously defined and L; represents a leaving group for
example a Cy4alkoxy group; or

b) reacting a compound of formula VI

VI
in which R*, R>, R®, R” and A are as previously defined with a compound of formula VII
R2
N—N
—Cn A
O 1
O R

VI
in which R' and R? are as previously defined and L, represents a leaving group, for
example mesyloxy or tosyloxy, in the presence of a base such as for instance Cs,COs,
optionally in the presence of a solvent, such as, for example, DMF or DMA, and at a
temperature in the range of 0 to 150 °C particularly in the range of 50 to 120 °C; or

c) reacting a compound of formula VIII
b
R
\
NH
R

VIII

in which R* and R” are as previously defined with a compound of formula IX
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R° 2
L, N—N R
A@N I\
R’ 7 0 1
o) R
IX

in which R, R%, R°, R®, R” and A are as previously defined and L; represents a leaving
group for example halo particularly chloro or bromo; optionally in the presence of a
solvent, such as, for example, DMF, and optionally in the presence of a base for example
an amine for example N-ethyl-N-isopropylpropan-2-amine at a temperature in the range of
0 to 150 °C, particularly in the range of 5 to 50 °C; or
d) reacting a compound of formula VIIT in which R* and R® are as previously defined
with a compound of formula IX in which R', R% R’, R®, R’ and A arc as previously defined
and L; represents an oxo group in the presence of a reducing agent, such as for instance
sodium triacetoxyborohydride in an appropriate solvent, such as for example,
dichloromethane.
If the compound of formula V is an ester, then a compound of formula I can be obtained by
reacting a compound of formula IV and an ester of formula V optionally in the presence of
a solvent, such as, for example, ethanol and at a temperature in the range of 0 to 150 °C
particularly in the range of 50 to 120 °C.

Compounds of formula IV and VI may be prepared as shown in scheme 1 below

and by methods analogous to those described in the examples.
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Scheme 1
R6
b
RY, 0) Step 1 R® Step 2
NH + AH — » 4 .
R R® 7 R
R s AH
R R
VIHI X \
PG H
R N R® N
” p Step 3 R
> A
A R’ 7
R’ R’ R
Xl \Y}
Step 1

A compound in accordance with formula VI can be obtained by reacting a
compound of formula VIII in which R* and R are as previously defined with an aldehyde
or ketone derivative of formula X in which A, R’>, R® and R” are as previously defined and
a reducing agent, such as for instance, sodium triacetoxyborohydride in an appropriate
solvent, such as for example, dichloromethane.

Step 2
A compound in accordance with formula XI can be obtained by reacting a

compound of formula VI with an azetidine compound of formula XII,

Lf<>N—PG

Xl

in which PG represents an amine protecting group, such as for example, tert-
butoxycarbonyl and L4 represents a leaving group, for example mesyloxy or tosyloxy in
the presence of a base such as for instance Cs,COj3_ in the presence of an appropriate
solvent, such as, for example, DMF.
Step 3

A compound in accordance with formula IV can be obtained by treating a
compound of formula XI with a deprotecting agent, such as for instance, HCI in an

appropriate solvent, such as for example, dichloromethane.
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Compounds of formula V may be prepared according to well known procedures, as
for instance to those described in Journal fuer Praktische Chemie, 327, 109-116 (1985),
employing benzohydrazide compounds in accordance with formula XIII,

R2

0

H 2N\N
H
Xl
in which R' and R? are as previously defined.
Compounds of formula IX and VII may be prepared as shown in scheme 2 below

and by methods analogous to those described in the examples.

Scheme 2
2
N-N R HO R}
L, [\ Step 1 \E\ N—N
o . N / N\
o) R’ o) 1
0 R
v IX
l Step 2
2
—On A
O 1
0 R
Vil

Step 1

A compound in accordance with formula IX can be obtained by reacting a
compound of formula V in which L; and R' and R? are as previously defined with 3-
hydroxyazetidine or a salt thereof in the presence of a base, such as for instance,
tricthylamine, optionally in the presence of a catalyst such as for instance sodium cyanide,
in an appropriate solvent, such as for example, methanol.

Step 2
A compound in accordance with formula VII, in which R', R? and L, are as

previously defined can be obtained by treating a compound of formula IX with an alcohol
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activating agent such as for instance methanesulfonyl chloride, in the presence of a base,
such as for instance tricthylamine, in an appropriate solvent such as dichloromethane.

Compounds of formula VIII, X, XII and XIII are either commercially available or
may readily be prepared according to well-known procedures for those skilled in the art.

Certain compounds or formulae IV, V, VI, VII, IX and XI are believed to be novel
and are herein claimed as a further aspect of the present invention. In a preferred aspect of
the invention these compounds are in substantially pure form e.g. greater than 50% pure,
particularly greater than 95% pure and more particularly more than 99% pure.

A further embodiment is directed to a method for treatment or prophylaxis of a
disease or condition in which modulation of the MCHI1 receptor is beneficial comprising
administering to a warm-blooded animal in need of such treatment or prophylaxis a
therapeutically effective amount of a compound of formula I or a pharmaceutically-
acceptable salt thereof.

A more particular embodiment relates to a method for treatment or prophylaxis of a
disease or condition in which modulation of the MCHI1 receptor is beneficial comprising
administering to a warm-blooded animal in need of such treatment or prophylaxis a
therapeutically effective amount of an antagonistic compound of formula I.

A further embodiment is directed to the use of a compound in accordance with
formula I, or pharmaceutically acceptable salts thereof, or mixtures thereof for the
treatment or prophylaxis of a disease or condition in which modulation of the MCH1
receptor is beneficial.

A more particular embodiment relates to the use of antagonistic-compounds of
formula I, or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of
a disease or condition in which modulation of the MCHI1 receptor is beneficial.

Yet a further embodiment is directed to the use of a compound in accordance with
formula I, or a pharmaceutically acceptable salts thereof, in the manufacture of a
medicament for the treatment or prophylaxis of a disease or condition in which modulation
of the MCHI1 receptor is beneficial.

Still yet a further embodiment is directed to using a compound in accordance with

formula I, or a pharmaceutically acceptable salt thereof, as a medicament.
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Another embodiment is directed to a pharmaceutical composition comprising a
compound in accordance with formula I, or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier and/or diluent.

A further embodiment relates to a pharmaceutical composition useful for treatment
or prophylaxis of a disease or condition mentioned herein arising from dysfunction of
MCHI1 receptors in a warm blooded animal comprising a therapeutically-effective amount
of a compound of formula I, or pharmaceutically-acceptable salt thereof, for the treatment
or prophylaxis of such disease or condition, and at least one pharmaceutically-acceptable
carrier and/or diluent.

In one embodiment, the warm-blooded animal is a mammalian species including,
but not limited to, for example, humans and domestic animals, such as, for example, dogs,
cats, and horses.

In a further embodiment, the warm-blooded animal is a human.

In one embodiment, the disease and/or condition for which a compound in
accordance with formula I may be used in the treatment of or the prophylaxis of includes,
but is not limited to, for example, mood disorders, anxiety disorders, and eating disorders.

Exemplary mood disorders include, but are not limited to, for example, depressive
disorder(s), such as, for example, major depressive disorder(s) and dysthymic disorder(s);
bipolar depression and/or bipolar mania, such as, for example, bipolar I, including but not
limited to those with manic, depressive or mixed episodes, and bipolar II; cyclothymiac’s
disorder(s); anxious depression; and mood disorder(s) due to a general medical condition.

Exemplary anxiety disorder(s) include, but are not limited to, for example, panic
disorder(s) without agoraphobia; panic disorder(s) with agoraphobia; agoraphobia without
history of panic disorder(s); specific phobia; social phobia; obsessive-compulsive
disorder(s); stress related disorder(s); posttraumatic stress disorder(s); acute stress
disorder(s); generalized anxiety disorder(s); and generalized anxiety disorder(s) due to a
general medical condition.

Exemplary eating disorders, include, but are not limited to, for example, obesity.

Many of the above conditions and disorder(s) are defined for example in the
American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition, Text Revision, Washington, DC, American Psychiatric Association, 2000.
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Another embodiment is directed to a method for treatment or prophylaxis of a
mood disorder, anxiety disorder, or eating disorder comprising administering to a warm-
blooded animal in need of such treatment or prophylaxis a therapeutically effective amount
of a compound according to formula I, or a pharmaceutically acceptable salt, thereof.

Yet another embodiment is directed to a method for treatment or prophylaxis of at
least one mood disorder comprising administering to a warm-blooded animal in need of
such treatment or prophylaxis a therapeutically effective amount of a compound according
to formula I, or a pharmaceutically acceptable salt, thereof.

Still yet another embodiment is directed to a method for treatment or prophylaxis of
at least one anxiety disorder comprising administering to a warm-blooded animal in need
of such treatment or prophylaxis a therapeutically effective amount of a compound
according to formula I, or a pharmaceutically acceptable salt thereof.

Still an even further embodiment is directed to a method for treatment or
prophylaxis of at least one eating disorder comprising administering to a warm-blooded
animal in need of such treatment or prophylaxis a therapeutically effective amount of a
compound according to formula I, or a pharmaceutically acceptable salt thereof.

Another embodiment provides a method for treatment or prophylaxis of at least one
disease or condition selected from anxiety, depression and obesity in a warm-blooded
animal, comprising administering to said animal in need of such treatment or prophylaxis a
therapeutically effective amount of a compound according to formula 1.

Yet another embodiment provides a method for treatment or prophylaxis of anxiety
in a warm-blooded animal, comprising administering to said animal in need of such
treatment or prophylaxis a therapeutically effective amount of a compound according to
formula I.

A further embodiment provides a method for treatment or prophylaxis of general
anxiety disorder in a warm-blooded animal, comprising administering to said animal in
need of such treatment or prophylaxis a therapeutically effective amount of a compound
according to formula I.

Still yet another embodiment provides a method for treatment or prophylaxis of
depression in a warm-blooded animal, comprising administering to said animal in need of
such treatment or prophylaxis a therapeutically effective amount of a compound according

to formula 1.
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Still yet an even further embodiment provides a method for treatment or
prophylaxis of obesity in a warm-blooded animal, comprising administering to said animal
in need of such treatment or prophylaxis a therapeutically effective amount of a compound
according to formula I.

A more particular embodiment relates to a method for treatment or prophylaxis of a
disease or condition in which modulation of the MCHI1 receptor is beneficial comprising
administering to a warm-blooded animal in need of such treatment or prophylaxis a
therapeutically effective amount of an antagonistic compound of formula I.

A further embodiment is directed to a method for treatment or prophylaxis of a
disease or condition selected from anxiety, depression and obesity in a warm-blooded
animal, comprising administering to said animal in need of such treatment or prophylaxis a
therapeutically effective amount of a compound of formula I or a pharmaceutically-
acceptable salt thereof.

A further embodiment is directed to a method for treatment or prophylaxis of
anxiety in a warm-blooded animal, comprising administering to said animal in need of
such treatment or prophylaxis a therapeutically effective amount of a compound of formula
I or a pharmaceutically-acceptable salt thereof.

Yet a further embodiment is directed to a method for treatment or prophylaxis of
general anxiety disorder in a warm-blooded animal, comprising administering to said
animal in need of such treatment or prophylaxis a therapeutically effective amount of a
compound of formula I or a pharmaceutically-acceptable salt thereof.

A further embodiment is directed to a method for treatment or prophylaxis of
depression in a warm-blooded animal, comprising administering to said animal in need of
such treatment or prophylaxis a therapeutically effective amount of a compound of formula
I or a pharmaceutically-acceptable salt thereof.

A further embodiment is directed to a method for treatment or prophylaxis of
obesity in a warm-blooded animal, comprising administering to said animal in need of such
treatment or prophylaxis a therapeutically effective amount of a compound of formula I or
a pharmaceutically-acceptable salt thereof.

An even still further embodiment is directed to a compound of with formula I, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of a

disease or condition in which modulation of the MCHI1 receptor is beneficial.
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A more particular embodiment relates to an antagonistic-compound of formula I,
or a pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of a
disease or condition in which modulation of the MCHI1 receptor is beneficial.

A further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof for use in the treatment or prophylaxis of a disease
or condition selected from mood disorder, anxiety disorder, and eating disorder.

A still further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of mood
disorder.

An even further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof for use in the treatment or prophylaxis of anxiety
disorder.

An even still further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of an eating
disorder.

Yet a still further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of a
disease or condition selected from anxiety, depression and obesity.

Still yet a further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of anxiety.

Yet still a further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of general
anxiety disorder.

Even still yet a further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, or mixtures thereof for use in the treatment or
prophylaxis of depression.

Yet another embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of obesity.

Yet a further embodiment is directed to the use of a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of a disease or condition in which modulation of the MCH1

receptor is beneficial.
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A further embodiment is directed to the use of a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of a disease or condition selected from mood disorder, anxicty
disorder, and eating disorder.

Yet a further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of mood disorder.

A still further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of anxiety disorder.

Still yet a further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of an eating disorder.

An even further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of a disease or condition selected from anxiety, depression and
obesity.

A still even further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of anxiety.

A yet even further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of general anxiety disorder.

A yet still even further embodiment is directed to using a compound of formula I,
or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of depression.

Another embodiment is directed to the use of a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of obesity.

A further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, for the treatment or prophylaxis insulin

resistance, hepatic steatosis (including NASH), fatty liver, or sleep apnea.
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Still yet a further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, as a medicament.

Another embodiment is directed to a pharmaceutical composition comprising a
compound of formula I, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier and/or diluent.

A further embodiment relates to a pharmaceutical composition useful for treatment
or prophylaxis of a disease or condition mentioned herein arising from dysfunction of
MCHI1 receptors in a warm blooded animal comprising a therapeutically-effective amount
of a compound of formula I, or a pharmaceutically-acceptable salt thereof, effective for
treatment or prophylaxis of such disease or condition, and at least one pharmaceutically-
acceptable carrier and/or diluent.

In one embodiment, the warm-blooded animal is a mammalian species including,
but not limited to, for example, humans and domestic animals, such as, for example, dogs,
cats, and horses.

In a further embodiment, the warm-blooded animal is a human.

Yet another embodiment provides at least one process for preparing a compound of
Formula I.

In still yet another embodiment, a compound of formula I, or a pharmaceutically
acceptable salt thereof, and/or a pharmaceutical composition or formulation comprising a
compound of formula I, or a pharmaceutically acceptable salt thereof, may be administered
concurrently, simultaneously, sequentially or separately with at least one other
pharmaceutically active compound selected from the following:

(1) antidepressants, including, but not limited to, for example, agomelatine, amitriptyline,
amoxapine, bupropion, citalopram, clomipramine, desipramine, doxepin duloxetine,
elzasonan, escitalopram, fluvoxamine, fluoxetine, gepirone, imipramine, ipsapirone,
maprotiline, nortriptyline, nefazodone, paroxetine, phenelzine, protriptyline, ramelteon,
reboxetine, robalzotan, sertraline, sibutramine, thionisoxetine, tranylcypromaine,
trazodone, trimipramine, venlafaxine, and equivalents and pharmaceutically active
isomer(s) and metabolite(s) thereof;

(i1) atypical antipsychotics including, but not limited to, for example, quetiapine, and

pharmaceutically active isomer(s) and metabolite(s) thereof;
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(ii1) antipsychotics including, but not limited to, for example, amisulpride, aripiprazole,
asenapine, benzisoxidil, bifeprunox, carbamazepine, clozapine, chlorpromazine,
debenzapine, divalproex, duloxetine, eszopiclone, haloperidol, iloperidone, lamotrigine,
loxapine, mesoridazine, olanzapine, paliperidone, perlapine, perphenazine, phenothiazine,
phenylbutylpiperidine, pimozide, prochlorperazine, risperidone, sertindole, sulpiride,
suproclone, suriclone, thioridazine, trifluoperazine, trimetozine, valproate, valproic acid,
zopiclone, zotepine, ziprasidone, and equivalents and pharmaceutically active isomer(s)
and metabolite(s) thereof;

(iv) anxiolytics including, but not limited to, for example, alnespirone,
azapirones,benzodiazepines, barbiturates such as adinazolam, alprazolam, balezepam,
bentazepam, bromazepam, brotizolam, buspirone, clonazepam, clorazepate,
chlordiazepoxide, cyprazepam, diazepam, diphenhydramine, estazolam, fenobam,
flunitrazepam, flurazepam, fosazepam, lorazepam, lormetazepam, meprobamate,
midazolam, nitrazepam, oxazepam, prazepam, quazepam, reclazepam, tracazolate,
trepipam, temazepam, triazolam, uldazepam, zolazepam, and equivalents and
pharmaceutically active isomer(s) and metabolite(s) thereof;

(v) anticonvulsants including, but not limited to, for example, carbamazepine, valproate,
lamotrogine, gabapentin, and equivalents and pharmaceutically active isomer(s) and
metabolite(s) thereof;

(vi) Alzheimer's therapies including, but not limited to, for example, donepezil,
memantine, tacrine, and equivalents and pharmaceutically active isomer(s) and
metabolite(s) thereof;

(vii) Parkinson’s therapies including, but not limited to, for example, deprenyl, L-dopa,
Requip, Mirapex, MAOB inhibitors such as selegeline and rasagiline, comP inhibitors such
as Tasmar, A-2 inhibitors, dopamine reuptake inhibitors, NMDA antagonists, Nicotine
agonists, Dopamine agonists, inhibitors of neuronal nitric oxide synthase, and equivalents
and pharmaceutically active isomer(s) and metabolite(s) thereof;

(viii) migraine therapies including, but not limited to, for example, almotriptan,
amantadine, bromocriptine, butalbital, cabergoline, dichloralphenazone, eletriptan,
frovatriptan, lisuride, naratriptan, pergolide, pramipexole, rizatriptan, ropinirole,
sumatriptan, zolmitriptan, zomitriptan, and equivalents and pharmaceutically active

isomer(s) and metabolite(s) thereof;
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(ix) stroke therapies including, but not limited to, for example, abciximab, activase, NXY-
059, citicoline, crobenetine, desmoteplase, repinotan, traxoprodil, and equivalents and
pharmaceutically active isomer(s) and metabolite(s) thereof;

(x) urinary incontinence therapies including, but not limited to, for example, darafenacin,
falvoxate, oxybutynin, propiverine, robalzotan, solifenacin, tolterodine, and equivalents
and pharmaceutically active isomer(s) and metabolite(s) thereof;

(x1) neuropathic pain therapies including, but not limited to, for example, gabapentin,
lidoderm, pregablin, and equivalents and pharmaceutically active isomer(s) and
metabolite(s) thereof;

(xi1) nociceptive pain therapies including, but not limited to, for example, celecoxib,
etoricoxib, lumiracoxib, rofecoxib, valdecoxib, diclofenac, loxoprofen, naproxen,
paracetamol, and equivalents and pharmaceutically active isomer(s) and metabolite(s)
thereof;

(xiil) insomnia therapies including, but not limited to, for example, agomelatine,
allobarbital, alonimid, amobarbital, benzoctamine, butabarbital, capuride, chloral,
cloperidone, clorethate, dexclamol, ethchlorvynol, etomidate, glutethimide, halazepam,
hydroxyzine, mecloqualone, melatonin, mephobarbital, methaqualone, midaflur,
nisobamate, pentobarbital, phenobarbital, propofol, ramelteon, roletamide,
triclofos,secobarbital, zaleplon, zolpidem, and equivalents and pharmaceutically active
isomer(s) and metabolite(s) thereof;

(xiv) mood stabilizers including, but not limited to, for example, carbamazepine,
divalproex, gabapentin, lamotrigine, lithium, olanzapine, quetiapine, valproate, valproic
acid, verapamil, and equivalents and pharmaceutically active isomer(s) and metabolite(s)
thereof;

(xv) insulin or insulin analogues;

(xvi) insulin secretagogues including sulphonylureas (for example glibenclamide,
glipizide), prandial glucose regulators (for example meglitindes e.g. repaglinide and
nateglinide);

(xvii) dipeptidyl peptidase IV inhibitors (for example saxagliptin, sitagliptin, aloglitptin or
vildagliptin);

(xviii) insulin sensitising agents including PPARgamma agonists (for example pioglitazone

and rosiglitazone), and agents with combined PPARalpha and gamma activity;
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(xix) agents that modulate hepatic glucose balance (for example biguanides e.g.metformin,
fructose 1, 6 bisphosphatase inhibitors, glycogen phopsphorylase inhibitors, glycogen
synthase kinase inhibitors);

(xx) agents designed to reduce the absorption of glucose from the intestine (for example
alpha glucosidase inhibitors e.g. acarbose);

(xx1) agents that prevent the reabsorption of glucose by the kidney (for example SGLT-2
inhibitors for example dapagliflozin or canagliflozin);

(xxii) agents designed to treat the complications of prolonged hyperglycaemia (for
example aldose reductase inhibitors);

(xxiii) an anti-obesity compound, for example orlistat (EP 129 748) or sibutramine (GB
2,184,122 and US 4,929,629);

(xxiv) anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (eg statins for
example rosuvastatin); PPAR«. agonists (fibrates, e.g.fenofibrate, clofibrate and
gemfibrozil); bile acid sequestrants (cholestyramine); cholesterol absorption inhibitors
(plant stanols, synthetic inhibitors); bile acid absorption inhibitors (IBATi) and nicotinic
acid and analogues (niacin and slow release formulations);

(xxv) antihypertensive agents such as, B blockers (eg atenolol, inderal); ACE inhibitors (eg
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg
candesartan), o antagonists and diuretic agents (eg. furosemide, benzthiazide);

(xxvi) haemostasis modulators such as, antithrombotics, activators of fibrinolysis;
thrombin antagonists; factor Xa inhibitors; factor VIla inhibitors; antiplatelet agents (eg.
aspirin, clopidogrel); anticoagulants (heparin and Low molecular weight analogues,
hirudin) and warfarin;

(xxvii) agents which antagonise the actions of glucagon;

(xxviii) anti-inflammatory agents, such as non-steroidal anti-inflammatory drugs (eg.
aspirin) and steroidal anti-inflammatory agents (eg. cortisone);

(xxix) an antihypertensive compound, for example an angiotensin converting enzyme
(ACE) inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha
andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic blocker,
an andrenergic stimulant, calcium channel blocker, an AT-1 receptor blocker, a saluretic, a
diuretic or a vasodilator;

(xxx) a PDK inhibitor;
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(xxxi)a phytosterol compound ;
(xxxii) an 11 HSD-1 inhibitor;
(xxxiil) an UCP-1, 2 or 3 activator;
(xxxiv) a CB1 receptor modulator for example an inverse agonist or an antagonist ¢.g.
rimonabant or taranabant;
(xxxv) an NPY receptor modulator; for example an NPY agonist or an NPY?2 agonist or an
NPY5 antagonist;
(xxxvi) an MC4r modulator for example an MC4r agonist;
(xxxvii) an MC3r modulator for example an MC3r agonist;
(xxxviii) an orexin receptor modulator for example an antagonist;
(xxxix) modulators of nuclear receptors for example LXR, FXR, RXR, GR, ERRa, 3,
PPARa, B, v, 6 and RORalpha;
(x]) a DGATTI inhibitor;
(xli)) a DGAT?2 inhibitor;
(xli1)) a DGAT?2 anti-sense oligonucleotide;
(xlii1) a fatty acid synthase inhibitor
(xliv) a CETP (cholesteryl ester transfer protein) inhibitor;
(xlv) a cholesterol absorption antagonist;
(xlvi) a MTP (microsomal transfer protein) inhibitor ;
(xlvii) probucol;
(xlviii) a GLP-1 agonist;
(xlix) a glucokinase modulator
1) a ghrelin antibody;
li) a ghrelin antagonist;
lii) a GPR119 agonist and
liii) another melanin concentrating hormone (MCH) modulator for example an MCH-1
antagonist;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-
blooded animal, such as man in need of such therapeutic treatment.
The above other pharmaceutically active compound, when employed in

combination with the compounds of formula I, or pharmaceutically acceptable salts
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thereof, or mixtures thereof may be used, for example, in the amounts indicated in the
Physicians’ Desk Reference (PDR) or as otherwise determined by one of ordinary skill in
the art.

For the uses, methods, medicaments and compositions mentioned herein the
amount of formula I compound, or pharmaceutically acceptable salts thereof, or mixtures
thereof used and the dosage administered may vary with the formula I compound, or
pharmaceutically acceptable salts, or mixtures thereof employed; and/or the desired mode
of administration and/or treatment. However, in general, satisfactory results are obtained
when a compound in accordance with formula I, or pharmaceutically acceptable salts, or
mixtures thereof is administered at a daily dosage of about 0.1 mg to about 20 mg/kg of
animal body weight. Such doses may be given in divided doses 1 to 4 times a day or in a
sustained release form. For man, the total daily dose may, for example, range of from
about 5 mg to about 1,400 mg, and more particularly from about 10 mg to about 100 mg.
Unit dosage forms suitable for oral administration generally comprise, for example, from
about 2 mg to about 1,400 mg of at least one compound in accordance with formula I, or
pharmaceutically acceptable salts, or mixtures thereof admixed with at least one solid
and/or liquid pharmaceutical carrier, lubricant, and/or diluent.

The specific dose level and frequency of dosage for any particular subject,
however, may vary and generally depends on a variety of factors, including, but not limited
to, for example, the bioavailability of the specific formula I compound(s), or
pharmaceutically acceptable salts, or mixtures thereof in the administered form; metabolic
stability and length of action of the specific formula I compound(s), or pharmaceutically
acceptable salts, or mixtures thereof; species, age, body weight, general health, sex, and
diet of the subject; mode and time of administration; rate of excretion; drug combination;
and severity of the particular condition.

Compound(s) in accordance with formula I, or pharmaceutically acceptable salts, or
mixtures thereof may be administered by any means suitable for the condition to be treated
and the quantity of formula I, or pharmaceutically acceptable salts, or mixtures thereof to
be delivered.

Compound(s) in accordance with formula I, or pharmaceutically acceptable salts, or
mixtures thereof may be administered in the form of a conventional pharmaceutical

composition by any route including, but not limited to, for example, orally,
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intramuscularly, subcutaneously, topically, intranasally, epidurally, intraperitoneally,
intrathoracially, intravenously, intrathecally, intracerebroventricularly, and injecting into
the joints.

In one embodiment, the route of administration is orally, intravenously or
intramuscularly.

A compound of formula I, or pharmaceutically acceptable salts, or mixtures thereof
may be used on their own or in the form of appropriate medicinal preparations for enteral
or parenteral administration.

Acceptable solid pharmaceutical compositions include, but are not limited to, for
example, powders, tablets, dispersible granules, capsules, cachets, and suppositories.

In a solid pharmaceutical composition, pharmaceutically acceptable carriers
include, but are not limited to, for example, at least one solid, at least one liquid, and
mixtures thereof. The solid carrier can also be a diluent, flavoring agent, solubilizer,
lubricant, suspending agent, binder, encapsulating material, and/or table disintegrating
agent. Suitable carriers, include, but are not limited to, for example, magnesium carbonate;
magnesium stearate; talc; lactose; sugar; pectin; dextrin; starch; tragacanth; methyl
cellulose; sodium carboxymethyl cellulose; a low-melting wax; cocoa butter; and mixtures
thereof.

A powder can be prepared by, for example, mixing a finely divided solid with at
least one finely divided compound of formula I, or pharmaceutically acceptable salts, or
mixtures thereof.

A tablet can be prepared by, for example, mixing at least one compound in
accordance with formula I, or pharmaceutically acceptable salts, or mixtures thereof in
suitable proportions with a pharmaceutically acceptable carrier having the necessary
binding properties and compacted into the desired shape and size.

A suppository can be prepared by, for example, mixing at least one compound of
formula I, or pharmaceutically acceptable salts, or mixtures thercof with at least one
suitable non-irritating excipient that is liquid at rectal temperature but solid at a
temperature below rectal temperature, wherein the non-irritating excipient is first melted
and the formula I compound dispersed therein. The molten homogeneous mixture in then
poured into convenient sized molds and allowed to cool and solidify. Exemplary non-

irritating excipients include, but are not limited to, for example, cocoa butter; glycerinated



10

15

20

25

30

WO 2012/004588 PCT/GB2011/051256

42

gelatin; hydrogenated vegetable oils; mixtures of polyethylene glycols of various
molecular weights; and fatty acid esters of polyethylene glycol.

Acceptable liquid pharmaceutical compositions include, but are not limited to, for
example, solutions, suspensions, and emulsions.

Exemplary liquid pharmaceutical compositions suitable for parenteral
administration include, but are not limited to, for example, sterile water or water propylene
glycol solutions of at least one compound in accordance with formula I, or
pharmaceutically acceptable salts, or mixtures thereof; and aqueous polyethylene glycol
solutions of at least one compound in accordance with formula I, or pharmaceutically
acceptable salts, or mixtures thereof.

Aqueous solutions for oral administration can be prepared by dissolving at least one
compound in accordance with formula I, or pharmaceutically acceptable salts, or mixtures
thereof in water and adding suitable colorants, flavoring agents, stabilizers, and/or
thickening agents as desired.

Aqueous suspensions for oral administration can be prepared by dispersing at least
one finely divided compound of formula I, or pharmaceutically acceptable salts, or
mixtures thereof in water together with a viscous material, such as, for example, a natural
synthetic gum, resin, methyl cellulose, and sodium carboxymethyl cellulose.

In one embodiment, the pharmaceutical composition contains from about 0.05% to
about 99%w (percent by weight) of at least one compound in accordance with formula I, or
pharmaceutically acceptable salts, or mixtures thereof. All percentages by weight being
based on total composition.

In another embodiment, the pharmaceutical composition contains from about
0.10% to about 50%w (percent by weight) of at least one compound in accordance with
formula I, or pharmaceutically acceptable salts, or mixtures therecof. All percentages by
weight being based on total composition.

Also provided herein is a process for preparing a pharmaceutical composition
comprising mixing or compounding the ingredients together and forming the mixed
ingredients into tablets or suppositories; encapsulating the ingredients in capsules; or

dissolving the ingredients to form injectable solutions.
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Assav Methods:
MCH Binding Assay:

Binding of Melanin Concentrating Hormone (MCH) may be measured with a

'ZT]MCH and membranes expressing human

radioligand-binding assay employing [
Melanin Concentrating Hormone receptor 1 (MCHRI1). Ligands that bind to MCHR 1 may
be identified by their ability to compete with the binding of ['*T]MCH.

['*T]MCH may be purchased from Perkin Elmer (NEK373050UC 25 uCi).
Membranes (2.20 mg/mL) may be prepared from CHOKI1 cells expressing human MCH
receptor 1 such as those obtainable from EuroScreen. Trizma, BSA, NaCl, and
MgCl,6H,0 may be purchased from Sigma. Human MCH may be purchased from
Bachem (0.5 mg, cat # H-1482).

Saturation binding assays may be run in 50 mM Tris, pH 7.4, containing 3 mM
MgCl, and 0.05 % BSA. To perform an assay, 100 pL of 2-fold serially diluted
radioligand ['**’I]MCH is added to wells of a shallow 96-well plate. This is followed by
addition of 100 pL of assay buffer containing membranes at a final protein concentration
of 20 pg/mL. The mixture is incubated at room temperature for 1 h before being filtered
through a Wallac A-filter treated with 0.1% PEI using a cell harvester (Skatron). Collected
membranes are washed 3 times with 300 uL/well of wash buffer (50 mM Tris, pH 7.4,
containing 5 mM MgCl, and 50 mM NaCl), and then dried in air overnight or at 60 °C.

121 is measured by scintillation counting.

['*’I]MCH binding assays performed in the presence of test compounds, either at
fixed or a series of concentrations, may be employed in a ligand competition binding assay.
For dose-response assays, compounds may be 3-fold serially diluted in an assay plate to
produce a range of concentrations. For single point assays, ['*°TJ]MCH and membranes
may be pre-mixed and then transferred to an assay plates with respective final membrane
protein and radioligand concentrations of 20 pg/mL and 0.04 nM.

For analysis of data from saturation binding, cpm are converted to dpm, and nM
radioligand concentration is calculated using vendor-provided specific radioactivity.

Saturation binding data may be analyzed using equation (1):

Buax [ *’TIMCH]
B= (1
Ky + [[*TIMCH]
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where B is concentration of bound ligand, B,y is the maximum concentration of bound
ligand, and K is the dissociation constant for ligand.
Percent inhibition (% Inh) may be calculated using equation (2):
(countSsample - COUNtSpegative )

% Inh =100 /(I - ) )

(Countspositive - Countsnegative )
ICsq values may be calculated by conventional methods using non-linear squares

analysis.

MCHR 1 receptor activation assay:

Melanin Concentrating Hormone Receptor 1 (MCHR1) is a G-protein coupled
receptor that interacts with heterotrimeric G proteins containing a G/, subunit. Binding of
MCH to MCHRI results in the exchange of GDP for GTP on the Gayy, proteins associated
with the activated receptor. This activation can be quantified by measuring the amount of a
GTP analog, GTPy*’S, bound to the membrane-associated receptor. GTPy™S is not
hydrolyzed by the intrinsic GTPase activity of a G-protein but instead forms a stable
complex. Activation of MCHI1 receptors may thus be quantified by measuring the amount
of GTPy™”S bound to membranes prepared from cells expressing such receptors.
Membranes may be isolated by filtration or may be bound on SPA beads (Amersham).
Bound GTPy™”S may then be quantified by determining the amount of *>S present.
Inhibition of MCH binding by a competing ligand may thus be assessed by a decrease in
the amount of GTPy*”S bound to membranes in the presence of such a competing ligand.
1Cso values

The compounds of the examples when tested in the above referenced assays had an
ICsp value of less than about 100 nM. The ICs( values for the Example compounds are set

forth in Table 1 hereinbelow.

Table 1
GTPy”S
Example No.
IC50 (IIM)
1 7
2 25
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3 27
4 20
5 15
6 19
7 21
8 27
9 44
10 41
11 51
12 30
13 29
14 30
15 10
16 20
17 25
18 25
19 6.5
20 24
21 22
22 25
23 99
24 44
25 34
26 30
27 21
28 27
29 86
30 40
31 20
32 15
33 34
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34 18
35 19
36 13
37 17
38 27
39 49
40 27
41 25
42 26
43 11
44 10
45 16
46 18
47 19
48 18
49 37
50 35
51 19
52 24
53 28
54 31
55 22
56 13
57 18
58 29
59 11
60 19
61 22
62 13
63 23
64 12
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65 20
66 10
67 23
68 21
69 22
70 20
71 23
72 15
73 14
74 18
75 17
76 23
77 40
78 42
79 34
80 23
81 25
82 22
83 25
84 17
85 19
86 15
87 8.1
88 17
89 22
90 16
91 11
92 15

The following compounds did not have an 1Csy value below 100 nM: (3-(4-((bis(2-
methoxyethyl)amino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
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yl)methanone, (3-(3-(difluoromethoxy)-4-((dimethylamino)methyl)phenoxy)azetidin-1-
yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone, [3-[4-
[(dicyclopropylamino)methyl]-3-methyl-phenoxylazetidin-1-yl]-(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone and (3-(4-((oxetan-3-ylamino)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone. In one embodiment these compounds are
excluded from the present invention by a proviso.

Certain compounds of the invention are particularly advantageous because they exhibit
selectivity between their MCH activity and their hERG activity.

EXAMPLES

The invention is further defined in the following Examples. It should be
understood that the Examples are given by way of illustration only. From the above
discussion and the Examples, one skilled in the art can ascertain the essential
characteristics of the invention, and without departing from the spirit and scope thereof,
can make various changes and modifications to adapt the invention to various uses and
conditions. As a result, the invention is not limited by the illustrative examples set forth
hereinbelow, but rather defined by the claims appended hereto.

In general, the compounds of Formula I can be prepared in accordance with the
general knowledge of one skilled in the art and/or using methods set forth in the Example
and/or Intermediate sections that follow. Solvents, temperatures, pressures, and other
reaction conditions can readily be selected by one of ordinary skill in the art. Starting
materials are commercially available and/or readily prepared by one skilled in the art.
Combinatorial techniques can be employed in the preparation of compounds, for example,
where the intermediates possess groups suitable for these techniques.

The following abbreviations are employed herein: ACN: acetonitrile; APCI: atmospheric
pressure chemical ionization; aq.: aqueous; BOC: 1,1-dimethylethoxycarbonyl; Cs,COs:
cesium carbonate; DCM: dichloromethane; DIAD: diisopropylazodicarboxylate; DIBAL-
H: diisobutylaluminium hydride; DIPEA: N,N-diisopropylethylamine; DMSO: dimethyl
sulfoxide; EDCI: 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; Et,O:
diethyl ether; EtOAc: ethyl acetate; EtOH: ethanol; h: hour(s); HPLC: high performance
liquid chromatography; HCI: hydrochloric acid where a molarity is given or hydrogen
chloride gas when a solvent other than water is used; H,O: water; K,COs: potassium

carbonate; LC: liquid chromatography; MeOH: methanol; MgSO,4: magnesium sulfate;
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min: minutes; MS: mass spectrum; NaCl: Sodium chloride; NH4Cl: ammonia
hydrochloride; NaHCOs3: sodium bicarbonate; Na,SO4: Sodium sulfate; NHi: Ammonia;
NMR: nuclear magnetic resonance; psi: pounds per square inch; RT: room temperature;
sat.: saturated; TBTU: 2-(1H-benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetramethylisouronium
tetrafluoroborate; TEA: triethylamine; TFA: trifluoroacetic acid; and THF:
tetrahydrofuran.

Melting points can be measured using melting point equipment or by differential
scanning calorimery (DSC).

LC/MS HPLC method: Waters Acquity UPLC Column Acquity UPLC BEH C18,
1.7 um, 2.1x100mm. Gradient 5 - 95% acetonitrile in ammonium carbonate buffer at pH10
(40 mM NHj3; + 6.5 mM H,COs) in 5.8 minutes at 60°C. Flow 0.8 mL/min.

Chemical IUPAC names are generated by software provided by CambridgeSoft
Corporation, Cambridge, MA 02140, USA.
Example 1
(5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
yvlmethyl)phenoxy)azetidin-1-yl)methanone

saeWray:

Cl

1A.  tfert-butyl 3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidine-1-carboxylate

SaeWss

A mixture of NaH (55-65% disp. in oil, 0.62 g, 14.3 mmol) in dry DMF (20 mL)

under nitrogen was cooled by an ice-bath. A solution of 4-(pyrrolidin-1-ylmethyl)phenol -
see ¢.g. Bioorganic & Medicinal Chemistry Letters, 15, 3834-3837 (2005) - (2.1 g, 11.9
mmol) in DMF (20 mL) was added drop-wise. The mixture was stirred for one h and then
tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (3.9 g, 15.5 mmol) in DMF
(10.0 mL) was added. The mixture was heated to 80°C overnight and then cooled to RT.
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Water (150 mL) was added and the mixture was extracted three times with EtOAc¢ (100
mL). The combined organic solutions were washed with brine, dried (MgSO4) and
evaporated. The residue was purified twice by column chromatography on SiO; using 10-
100% EtOAc/heptane as cluent. The product was further purified using 0.5% NHj3 in
MeOH/DCM as cluent. There was obtained 2.5 g (64%) of 1A. 'H NMR (600 MHz,
CDClL): 6 1.43 (s, 9H), 1.77 (s, 4H), 2.47 (s, 4H), 3.54 (s, 2H), 3.95-4.02 (m, 2H), 4.24-
4.30 (m, 2H), 4.82-4.88 (m, 1H), 6.67 (d, 2H), 7.23 (d, 2H).

1B. 1-(4-(azetidin-3-yloxy)benzypyrrolidine

SRQgWs

A solution of 1A (5.2 g, 15.5 mmol) in DCM (50 mL) was treated with TFA (10 g,

88 mmol) and stirred at RT for 17 h. The reaction mixture was concentrated and then co-
evaporated using DCM. The residue was dissolved in water and the pH adjusted to pH 10
by adding NaOH. The solution was extracted several times with DCM and the organic
solutions were filtered through a phase separator. The solvent was removed by
evaporation. There was obtained 3.1 g (85%) of 1B as an oil. 'H NMR (500 MHz, CDCl;):
0 1.69-1.83 (m, 4H), 2.43-2.57 (m, 4H), 3.53 (s, 2H), 3.73-3.81 (m, 2H), 3.87-3.92 (m,
2H), 4.93-5.01 (m, 1H), 6.68 (d, 2H), 7.20 (d, 2H).

1. 2-(4-Chlorophenyl)-5-({3-[4-(pyrrolidin-1-ylmethyl)phenoxylazetidin-1-

yl}carbonyl)-1,3.4-oxadiazole

A mixture of 1B (1.0 g, 4.3 mmol) and ethyl 5-(4-chlorophenyl)-1,3,4-oxadiazole-
2-carboxylate — see e.g. WO97/05131 - (1.2 g, 4.7 mmol) was heated at 120°C for 4 h. The
residue was purified by column chromatography on SiO, using 5% tricthylamine in EtOAc
as eluent. There was obtained 0.46 g (24%) of 1 as a solid. "H NMR (500 MHz, CDCl;): &
1.69-1.88 (m, 4H), 2.38-2.69 (m, 4H), 3.57 (s, 2H), 4.26-4.38 (m, 1H), 4.61-4.68 (m, 1H),
4.72-4.79 (m, 1H), 5.05-5.20 (m, 2H), 6.74 (d, 2H), 7.29 (d, 2H), 7.52 (d, 2H), 8.10 (d,
2H), MS (APCI+) m/z 439 [M+H]", LC purity: 96%.
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Example 2
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
yvlmethyl)phenoxy)azetidin-1-yl)methanone

saeWray

o—
A mixture of 1B (62 mg, 0.27 mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-
oxadiazole-2-carboxylate — see e.g. Journal fuer Praktische Chemie, 327,109-16 (1985) -

(79 mg, 0.32 mmol) was dissolved in ethanol (3 mL). The mixture was refluxed for 3 h.
The solvent was removed by evaporation and the residue was partitioned between DCM
and aqueous NaHCOs (sat.). The mixture was filtered through a phase separator and the
solvent was removed by evaporation. The product was crystalized from cold methanol.
There was obtained 65 mg (56%) of 2 as a white solid. 'H NMR (500 MHz, CDCl): §
1.72-1.84 (m, 4H), 2.41-2.54 (m, 4H), 3.57 (s, 2H), 3.90 (s, 3H), 4.28-4.34 (m, 1H), 4.59-
4.69 (m, 1H), 4.71-4.80 (m, 1H), 5.02-5.18 (m, 2H), 6.72 (d, 2H), 7.04 (d, 2H), 7.27 (d,
2H), 8.10 (d, 2H), MS (APCI+) m/z 435 [M+H]', LC purity: 97%.

Example 3
(5-Phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-

eaeUrny

y)methanone

A mixture of 1B (200 mg, 0.86 mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-
carboxylate — commercially available - (244 mg, 1.12 mmol) was dissolved in ethanol (3
mL). The mixture was heated in a microwave oven at 120°C for 45 min. Upon cooling, the
product precipitated from the solution and was further cooled in a refrigerator over night.

The crystals were filtered off, washed with cold methanol and dried. There was obtained
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226 mg (65%) of 3 as a white solid. '"H NMR (500 MHz, CDCls): & 1.73-1.84 (m, 4H),
2.43-2.55 (m, 4H), 3.57 (s, 2H), 4.29-4.38 (m, 1H), 4.60-4.69 (m, 1H), 4.72-4.80 (m, 1H),
5.02-5.18 (m, 2H), 6.73 (d, 2H), 7.24-7.30 (m, 2H), 7.50.7.62 (m, 3H), 8.17 (d, 2H), MS
(APCI+) m/z 405 [M+H]', LC purity: 96%.

Example 4

(5-(4-Fluorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
yvlmethyl)phenoxy)azetidin-1-yl)methanone

eaeWeae

S
A mixture of 1B (200 mg, 0.86 mmol) and ethyl 5-(4-fluorophenyl)-1,3,4-
oxadiazole-2-carboxylate — commercially available - (264 mg, 1.12 mmol) was dissolved
in ethanol (3 mL). The mixture was heated in a microwave oven at 120°C for 30 min.
Upon cooling, the product precipitated from the solution and was further cooled in a
refridgerator for 30 min. The crystals were filtered off, washed with cold methanol and
dried. There was obtained 219 mg (60%) of 4 as a white solid. "H NMR (500 MHz,
CDClL): 6 1.71-1.84 (m, 4H), 2.43-2.54 (m, 4H), 3.56 (s, 2H), 4.29-4.39 (m, 1H), 4.59-
4.69 (m, 1H), 4.71-4.81 (m, 1H), 5.02-5.17 (m, 2H), 6.70-6.76 (m, 2H), 7.19-7.30 (m, 4H),
8.15-8.21 (m, 2H), MS (APCI+) m/z 423 [M+H]’, LC purity: 96%.
Example S
(3-(4-(Pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-

1,3,4-oxadiazol-2-yl)methanone formate

OO Ty
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A mixture of 1B (200 mg, 0.86 mmol) and ethyl 5-(4-trifluoromethylphenyl)-1,3,4-
oxadiazole-2-carboxylate — commercially available - (320 mg, 1.12 mmol) was dissolved
in ethanol (4 mL). The mixture was heated in a microwave oven at 120°C for 25 min. The
solvent was removed by evaporation. The residue was purified by preparative
chromatography on a Kromasil C8 column (10 pm 250x20 ID mm) using a gradient of 10-
80% acetonitrile in water/ acetonitrile /formic acid (95/5/0.2), 100 mL/min. Fractions were
collected, pooled and freeze dried. There was obtained 250 mg (56%) of 5 as a white solid.
'H NMR (500 MHz, CDCl3): § 1.97-2.09 (m, 4H), 3.05-3.29 (m, 4H), 4.12 (s, 2H), 4.28-
4.37 (m, 1H), 4.61-4.70 (m, 1H), 4.70-4.80 (m, 1H), 5.03-5.19 (m, 2H), 6.79 (d, 2H), 7.41
(d, 2H), 7.79 (d, 2H), 8.27 (d, 2H), 8.44 (s, IH) MS (APCI+) m/z 473 [M+H]", LC purity:
98%.

Example 6
(3-(4-(Pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-
y)methanone hydrochloride

O QL Ty

6A. Ethyl 2-(2-(4-methylbenzoyDhydrazinyl)-2-oxoacetate

0 0
N
~o N
H
o

4-Methylbenzohydrazide (6 g, 40 mmol) was dissolved in DCM (100 mL) and

tricthylamine (7.3 g, 80 mmol) was added. The solution was cooled with an ice-bath and
ethyl chloro(oxo)acetate (5.5 g, 40mmol) was added dropwise. After completed addition
the reaction was stirred at 0°C for 1 h and at rt for 2h. The reaction mixture was washed
with 0.2 M HCI, aqueous NaHCOj; solution (sat.) and brine. The organic solution was
filtered through a phase separator and the solvent was removed by evaporation. There was
obtained 8.1 g (81%) of 6A as a white solid. '"H NMR (400 MHz, CDCl5): & 1.36 (t, 3H),
2.38 (s, 3H), 4.35 (q, 2H) 7.21 (d, 2H), 7.73 (d, 2H).
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6B. Ethyl 5-p-tolyl-1.3.4-oxadiazole-2-carboxylate

/\O)KKN\
/N

o)

6A (8.1 g, 32.4 mmol) was dissolved in toluene (200 ml) and pyridine (2.6 mL,
32.4 mmol). Thionyl chloride (9.6 g, 81 mmol) was added and the reaction was refluxed
for 8 h. The solvent was evaporated and the residue was partitioned between DCM and
aqueous NaHCQO; (sat.). The organic phase was further washed with 0.1 M HCI and
aqueous NaHCOs (sat.), filtered through a phase separator and the solvent was removed by
evaporation. There was obtained 7.0 g (93%) of 6B as an off white solid. '"H NMR (400
MHz, CDCls): 6 1.48 (t, 3H), 2.44 (s, 3H), 4.54 (q, 2H), 7.34 (d, 2H), 8.04 (d, 2H).
6C.  2-(4-Methylphenyl)-5-({3-[4-(pyrrolidin-1-ylmethyl)phenoxylazetidin-1-

yltcarbonyl)-1.3.4-oxadiazole hydrochloride
A mixture of 1B (0.12 g, 0.52 mmol) and ethyl 5-(4-methylphenyl)-1,3,4-
oxadiazole-2-carboxylate 6B (0.13 g, 0.57 mmol) was heated at 120°C for 2.5 h. The

residue was purified by column chromatography on SiO; using 2-5% NHs in MeOH/DCM
as cluent. The solvent was removed by evaporation and to the residue was added a solution
of HCl in diethyl ether. After one hour the formed precipitate was isolated by filtration
There was obtained 0.12 g (50%) of 6 as a solid. 'H NMR (400 MHz, DMSO-de): & 1.82-
2.08 (m, 4H), 2.52 (s, 3H) 4.06-4.29 (m, 3H), 4.58-4.81 (m, 2H), 5.12-5.34 (m, 2H), 7.04
(d, 2H), 7.48-7.62 (m, 4H), 8.05 (d, 2H), MS (APCI+) m/z 419 [M+H]", LC purity: 93%.
Example 7
(3-(3-Methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-

2-y)methanone



10

15

20

25

WO 2012/004588 PCT/GB2011/051256

55

TA. 3-Methoxy-4-(morpholinomethyl)phenol

oL

A mixture of 4-hydroxy-2-methoxybenzaldehyde (1.0 g, 6.57 mmol) and

morpholine (2.0 g, 23.0 mmol) in 50 ml dichloroethane was stirred at rt for 1 h. Sodium
triacetoxyborohydride (2.0 g, 9.44 mmol) was added in portions over 20 minutes. The
reaction mixture was stirred at rt over night. Aqueous NaHCOs (sat.) was added, the
phases were separated and the aqueous phase was extracted with DCM once. The solvent
was removed by evaporation and the residue was purified by column chromatography on
Si0, using 5% triethylamine in EtOAc as eluent. There was obtained 1.19 g (81%) of 7A
as a solid. "H NMR (500 MHz, CDCls): § 2.41-2.71 (m, 4H), 3.52 (s, 2H), 3.72 (s, 3H),
3.69-3.79 (m, 4H), 6.27 (d, 1H), 6.32 (s, 1H), 7.10 (d, 1H).

7B. tert-Butyl 3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidine-1-carboxylate

o o

A mixture of NaH (55-65% disp. in oil, 0.30 g, 6.88 mmol) in dry DMF (5 mL)

under nitrogen was cooled by a water-bath. A solution of 7A (1.17 g, 5.24 mmol) in DMF
(10 mL) was added drop-wise over 15 minutes. The mixture was stirred for one h and then
tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (1.7 g, 6.77 mmol) in DMF (10
mL) was added. The mixture was heated to 80°C for 3 days and then cooled to RT. Water
and some aqueous NaOH were added and the mixture was extracted three times with
EtOAc. The combined organic solutions were dried (MgSQ4) and evaporated. The residue
was purified by column chromatography on SiO, using 5% triethylamine in EtOAc as
eluent. There was obtained 2.1 g (104%) of 7B as a colorless oil. '"H NMR (500 MHz,
CDCls): 6 1.45 (s, 9H), 2.39-2.56 (m, 4H), 3.48 (s, 2H), 3.65-3.75 (m, 4H), 3.79 (s, 3H),
3.95-4.04 (m, 2H), 4.23-4.33 (m, 2H), 4.82-4.91 (m, 1H), 6.19 (d, 1H), 6.38 (s, 1H), 7.21
(d, 1H).
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7C.  4-(4-(Azetidin-3-vloxy)-2-methoxybenzylmorpholine

Spev-

A solution of 7B (2.1 g, 5.47 mmol) in DCM (20 mL) was treated with TFA (10 g,

88 mmol) and stirred at RT for 2 h. The reaction mixture was concentrated and the residue
was dissolved in aqueous NaHCOs (sat.) and extracted several times with DCM and the
organic solutions were filtered through a phase separator. The solvent was removed by
evaporation and the residue was purified by column chromatography on SiO, using 10%
triethylamine and 10% MeOH in EtOAc as cluent. There was obtained 1.0 g (66%) of 7C
as a colorless oil. "H NMR (500 MHz, CDCls): § 2.40-2.53 (m, 4H), 3.47 (s, 2H), 3.66-
3.74 (m, 4H), 3.78 (s, 3H), 3.77-3.84 (m, 2H), 3.89-3.97 (m, 2H), 4.94-5.04 (m, 1H), 6.23
(d, 1H), 6.37 (s, 1H), 7.19 (d, 1H).

7. 4-[2-Methoxy-4-({1-[(5-phenyl-1.3.4-oxadiazol-2-yl)carbonyl]azetidin-3-

yl}oxy)benzylmorpholine
A mixture of 7C (0.25 g, 0.90 mmol), ethyl 5-phenyl-1,3,4-oxadiazole-2-

carboxylate (0.22 g, 1.00 mmol) and EtOH (2 mL) was heated in a microwave oven at
120°C for 60 min. The mixture was left over-night at RT. The formed precipitate was
isolated by filtration and then washed with EtOH. There was obtained 0.18 g (45%) of 7 as
a solid. '"H NMR (500 MHz, CDCls): § 2.33-2.66 (m, 4H), 3.50 (s, 2H), 3.65-3.78 (m, 4H),
3.81 (s, 3H), 4.29-4.39 (m, 1H), 4.59-4.70 (m, 1H), 4.72-4.80 (m, 1H), 5.02-5.19 (m, 2H),
6.25 (d, 1H), 6.42 (s, 1H), 7.26 (s, 1H), 7.50-7.63 (m, 3H), 8.13-8.20 (m, 2H), MS
(APCI+) m/z 451 [M+H]", LC purity: 99%.
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Example 8
(3-(3-Methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone
o~ o
(\N/\@ /C/N JKKN\N
O\) o o] /

0—
Using a similar protocol as described in Example 7 employing 7C (0.25 g, 0.90 mmol)
and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.25 g, 1.00 mmol) as
starting materials afforded 0.23 g (54%) of 8 as a solid. 'H NMR (500 MHz, CDCl): §
2.40-2.55 (m, 4H), 3.50 (s, 2H), 3.68-3.77 (m, 4H), 3.80 (s, 3H), 3.89 (s, 3H), 4.28-4.36
(m, 1H), 4.59-4.78 (m, 2H), 5.02-5.17 (m, 2H), 6.21-6.28 (m, 1H), 6.39-6.44 (m, 1H), 7.02
(d, 2H), 7.25 (s, 1H), 8.10 (d, 2H), MS (APCI+) m/z 481 [M+H]', LC purity: 98%.
Example 9
(3-(2-Methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone
0
sped:ns
/N\) o 0—4

9A. 2-Methyl-4-((4-methylpiperazin-1-yl)methyl)phenol

A mixture of 4-hydroxy-3-methylbenzaldehyde (3.27 g, 24 mmol) and 1-

methylpiperazine (2.7 g, 27.0 mmol) in dichloroethane (100 mL) was stirred at rt for 30
min. Sodium triacetoxyborohydride (6.2 g, 29 mmol) was added in portions and the
reaction mixture was stirred at rt over night. A further portion of 1-methylpiperazine was

added and stirring was continued for 24 h. Aqueous NaHCO; (sat.) was added, the phases
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were separated and the aqueous phase was saturated with sodium chloride and extracted
with DCM twice. The combined organic solutions were dried (MgSO,) and evaporated and
the residue was purified by column chromatography on SiO; using 0-20% MeOH in
EtOAc:MeOH 95:5 as eluent. There was obtained 3.50 g (66%) of 9A as a solid. 'H NMR
(500 MHz, CDCls): 6 2.21 (2, 3H), 2.29 (s, 3H), 2.32-2.72 (bm, 8H), 3.42 (s, 2H), 6.55 (d,
1H), 6.90 (d, 1H), 7.02 (s, 1H).

9B. tert-Butyl 3-(2-methyl-4-((4-methylpiperazin-1-yl)methvl)phenoxy)azetidine-1-

N I
JOROUs A

A mixture of NaH (55-65% disp. in oil, 0.50 g, 11.5 mmol) in dry DMF (10 mL)

carboxylate

under nitrogen was cooled by an ice-water bath. A solution of 9A (2.0 g, 9.1 mmol) in
DMF (15 mL) was added drop-wise over 15 minutes. The mixture was stirred for 15
minutes and then tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (3.0 g, 11.8
mmol) in DMF (15 mL) was added. The mixture was heated to 80°C over night and then
cooled to RT. Water and some aqueous NaOH were added and the mixture was extracted
three times with DCM. The combined organic solutions were dried (MgSQ4) and
evaporated. The residue was purified by column chromatography on SiO, using 5%
tricthylamine in EtOAc as eluent. There was obtained 2.18 g (64%) of 9B as a colorless
oil. 'H NMR (500 MHz, CDCls): § 1.45 (s, 9H), 2.22 (s, 3H), 2.28 (s, 3H), 2.30-2.63 (bm,
8H), 3.40 (s, 2H), 3.96-4.04 (m, 2H), 4.24-4.34 (m, 2H), 4.79-4.89 (m, 1H), 6.37 (d, 1H),
7.03 (d, 1H), 7.11 (s, 1H).

9C.  1-(4-(Azetidin-3-yloxy)-3-methylbenzyl)-4-methylpiperazine

ST

A solution of 9B (2.18 g, 5.81 mmol) in DCM (40 mL) was treated with TFA (10 g,

88 mmol) and stirred at 0°C for 3 h. The reaction mixture was concentrated and the
residue was dissolved in aqueous NaHCOs (sat.) and extracted several times with DCM.
The organic solutions were filtered through a phase separator. The solvent was removed by

evaporation and the residue was purified by column chromatography on SiO, using 10%
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triethylamine and 10% MeOH in EtOAc as eluent. There was obtained 1.44 g (90%) of 9C
as a colorless oil. '"H NMR (500 MHz, CDCl3): 6 2.22 (s, 3H), 2.28 (s, 3H), 2.27-2.70 (bm,
8H), 3.40 (s, 2H), 3.75-3.85 (m, 2H), 3.88-3.98 (m, 2H), 4.92-5.02 (m, 1H), 6.43 (d, 1H),
7.01 (d, 1H), 7.09 (s, 1H).

9. 1-Methyl-4-[3-methyl-4-({1-[(5-phenyl-1,3.4-oxadiazol-2-yl)carbonyl]azetidin-3-

yltoxy)benzyl]piperazine
A mixture of 9C (200 mg, 0.74 mmol), ethyl 5-phenyl-1,3,4-oxadiazole-2-
carboxylate (0.17 g, 0.77 mmol) and toluene (20 mL) was boiled under reflux for 6 h. The

mixture was partly concentrated and then further boiled under reflux for 30 h. The solvent
was removed by evaporation and the residue was purified by preparative chromatography
on a Kromasil C8 column using a gradient of acetonitrile in water/acetic acid (0.2%). Pure
fractions were combined and the solvent was removed by evaporation and then by freeze
drying. There was obtained 140 mg (41%) of 9 as a foam. "H NMR (500 MHz, DMSO-
de): 6 2.13 (s, 3H), 2.19 (s, 3H), 2.20-2.45 (bm, 8H), 2.54 (s, 2H), 4.05-4.15 (m, 1H), 4.49-
4.69 (m, 2H), 5.04-5.20 (m, 2H), 6.67 (d, 1H), 7.01-7.14 (m, 2H), 7.60-7.75 (m, 3H), 8.07
(d, 2H), MS (APCI+) m/z 448 [M+H]'", LC purity: 99%.

Example 10
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-((4-methylpiperazin-1-
yDmethyl)phenoxy)azetidin-1-yl)methanone

johePrae

o—
A mixture of 9C (0.20 g, 0.74 mmol), ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-
2-carboxylate (0.18 g, 0.73 mmol) and toluene (3 mL) was heated in a microwave oven at
130°C for 1 h and then at 140°C for 2 h. The solvent was removed by evaporation and the
residue was purified by preparative chromatography on a Kromasil C8 column using a
gradient of acetonitrile in water/acetic acid (0.2%). Pure fractions were combined and the
solvent was removed by evaporation and then by freeze drying. There was obtained 0.31 g

(88%) of 10 as a foam. 'H NMR (500 MHz, CDCls): § 2.23 (s, 3H), 2.30 (s, 3H), 2.30-2.75
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(bm, 8H), 3.42 (s, 2H), 3.84 (s, 3H) 4.27-4.37 (m, 1H), 4.59-4.80 (m, 2H), 4.99-5.17 (m,
2H), 6.43 (d, 1H), 7.97-7.17 (m, 4H), 8.09 (d, 2H), MS (APCI+) m/z 478 [M+H]', LC
purity: 98%.

Example 11
(3-(2-Methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-p-tolyl-

1,3,4-oxadiazol-2-yl)methanone

joRe@rae

Using a similar protocol as described in Example 10 employing 9C (0.20 g, 0.73
mmol) and 6B (0.19 g, 0.82 mmol) as starting materials afforded 0.26 g (77%) of 11 as a
foam. '"H NMR (500 MHz, CDCls): § 2.24 (s, 3H), 2.33 (s, 3H), 2.44 (s, 3H) 2.36-2.76
(bm, 8H), 3.44 (s, 2H), 4.29-4.37 (m, 1H), 4.61-4.80 (m, 2H), 5.01-5.18 (m, 2H), 6.44 (d,
1H), 7.03-7.17 (m, 2H), 7.33 (d, 2H), 8.05 (d, 2H), MS (APCI+) m/z 462 [M+H]', LC
purity: 96%.
Example 12
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-(morpholinomethyl)-

phenoxy)azetidin-1-yl)methanone

SheErae

12A. tert-butyl 3-(2-methvyl-4-(morpholinomethyl)phenoxy)azetidine-1-carboxylate

N A
ShO@x; A
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A mixture of NaH (55-65% disp. in oil, 0.55 g, 12.5 mmol) in dry DMF (10 mL)
under nitrogen was cooled by an ice-bath. A solution of 2-methyl-4-(morpholin-4-
ylmethyl)phenol - see WO 2006133567 - (2.0 g, 9.6 mmol) in DMF (25 mL) was added
drop-wise over 10 minutes. The mixture was stirred for one hour and then zert-butyl 3-
[(methylsulfonyl)oxyJazetidine-1-carboxylate (3.2 g, 12.5 mmol) in DMF (15 mL) was
added. The mixture was heated to 80°C over night and then cooled to RT. Water (150 mL)
was added and the mixture was extracted three times with EtOAc (100 mL). The residue
was purified by column chromatography on SiO; using 10-75% EtOAc/heptane as cluent.
The product was further purified using 0.5% NH; in MeOH/DCM as eluent. There was
obtained 2.6 g (75%) of 12A as an oil. '"H NMR (400 MHz, CDCLs): § 1.45 (s, 9H), 2.22 (s,
3H), 2.34-2.49 (m, 4H), 3.40 (s, 2H), 3.62-3.76 (m, 4H), 3.94-4.07 (m, 2H), 4.23-4.35 (m,
2H), 4.79-4.92 (m, 1H), 6.38 (d, 1H), 7.03 (d, 1H), 7.11 (s, 1H).
12B.  4-(4-(Azetidin-3-yloxy)-3-methylbenzyl)morpholine

SRS @

A solution of 12A (2.6 g, 7.17 mmol) in MeOH (10 mL) was treated with HCl in

MeOH (40 ml, 50 mmol) and stirred at RT over night. The reaction mixture was
concentrated and the residue was dissolved in water (15 mL). The solution was washed
with EtOAc. DCM (100 mL) was added to the aqueous phase and then aqueous K,CO;
(sat., 20 mL) was added. The two phases were separated and organic solution was filtered
through a phase separator. The solvent was removed by evaporation. There was obtained
1.8 g (96%) of 12B as a colorless oil. "H NMR (600 MHz, CDCls): & 2.21 (s, 3H), 2.33-
2.48 (m, 4H), 3.38 (s, 2H), 3.63-3.73 (m, 4H), 3.74-3.84 (m, 2H), 3.87-3.96 (m, 2H), 4.91-
5.02 (m, 1H), 6.43 (d, 1H), 7.01 (d, 1H), 7.09 (s, 1H).

12. 4-{4-[(A-{[5-(4-Methoxyphenyl)-1,3.4-oxadiazol-2-yl]carbonyl t azetidin-3-yl)oxy]-

3-methylbenzyl} morpholine
A mixture of 12B (0.18 g, 0.69 mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-

oxadiazole-2-carboxylate (0.19 g, 0.75 mmol) was heated to 120°C for 3 h using an oil-
bath. Ethanol (0.1 mL) was added and the mixture was further heated to 120°C for 30 min.
The product was purified by column chromatography eluting with DCM and then with
MeOH/DCM (0.5-2%). There was obtained 0.23 g (71%) of 12 as a solid. "H NMR (600
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MHz, CDCls): § 2.22 (s, 3H), 2.33-2.50 (m, 4H), 3.39 (s, 2H) 3.60-3.77 (m, 4H), 3.86 (s,
3H), 4.26-4.36 (m, 1H), 4.57-4.78 (m, 2H), 4.99-5.16 (m, 2H), 6.42 (d, 1H), 6.99 (d, 2H),
7.05(d, 1H), 7.12 (s, 1H), 8.07 (d, 2H), MS (APCI+) m/z 465 [M+H]', LC purity: 99%.
Example 13
(3-(2-Methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-

Saeae

y)methanone

Using a similar protocol as described in Example 12 employing 12B (0.18 g, 0.69
mmol) and 6B (0.18 g, 0.75 mmol) as starting materials afforded 0.22 g (72%) of 13 as a
solid. "H NMR (600 MHz, CDCls): § 2.23 (s, 3H), 2.34-2.48 (m, 7H), 3.39 (s, 2H) 3.64-
3.74 (m, 4H), 4.27-4.36 (m, 1H), 4.60-4.77 (m, 2H), 5.01-5.15 (m, 2H), 6.43 (d, 1H), 7.06
(d, 1H), 7.13 (s, 1H), 7.31 (d, 2H), 8.02 (d, 2H), MS (APCI+) m/z 449 [M+H]", LC purity:
99%.

Example 14
(3-(2-Methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-

SRhe@rae

2-y)methanone

Using a similar protocol as described in Example 12 employing 12B (0.17 g, 0.65
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.16 g, 0.71 mmol) as starting
materials afforded 0.20 g (72%) of 14 as a solid. 'H NMR (400 MHz, CDCls): § 2.18 (s,
3H), 2.23-2.53 (m, 4H), 3.34 (s, 2H) 3.50-3.81 (m, 4H), 4.16-4.38 (m, 1H), 4.48-4.80 (m,
2H), 4.88-5.20 (m, 2H), 6.26-6.50 (m, 1H), 6.89-7.17 (m, 2H), 7.33.7.65 (m, 3H), 7.95-
8.23 (m, 2H), MS (APCI+) m/z 435 [M+H]', LC purity: 99%.
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Example 15
(5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-

(morpholinomethyl)phenoxy)azetidin-1-yl)methanone
o
Shed Jene
O\) o o] 4

cl

Using a similar protocol as described in Example 12 employing 12B (0.17 g, 0.65
mmol) and ethyl 5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.18 g, 0.71 mmol)
as starting materials afforded 0.24 g (79%) of 15 as a solid. "H NMR (600 MHz, CDCl): §
2.23 (s, 3H), 2.36-2.48 (m, 4H), 3.40 (s, 2H) 3.65-3.74 (m, 4H), 4.29-4.37 (m, 1H), 4.62-
4.78 (m, 2H), 5.02-5.16 (m, 2H), 6.43 (d, 1H), 7.06 (d, 1H), 7.14 (s, 1H), 7.51 (d, 2H), 8.09
(d, 2H), MS (APCI+) m/z 469 [M+H]", LC purity: 99%.
Example 16
(3-(4-((Dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone
o
~
oG ae
| N
0 0~

16A. tert-Butyl 3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidine-1-carboxylate

HCOH \TACEO /C/NJ\O%

A mixture of NaH (55-65% disp. in oil, 0.35 g, 8.7 mmol) in dry DMF (10 mL)

formate

under nitrogen was cooled by an ice-bath. A solution of 4-[(dimethylamino)methyl]-2-
methylphenol — commercially available - (1.1 g, 6.7 mmol) in DMF (5 mL) was added

drop-wise over 10 minutes. The mixture was stirred for 30 minutes and then fert-butyl 3-
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[(methylsulfonyl)oxyJazetidine-1-carboxylate (1.84 g, 7.3 mmol) in DMF (5 mL) was
added. The mixture was heated to 80°C over night and then cooled to RT. Water (100 mL)
was added and the mixture was extracted three times with EtOAc (50 mL). The combined
organic phases were dried through a phase separator and the solvent was removed by
evaporation. The residue was purified by preparative chromatography on a Kromasil C8
column (10 um 250x20 ID mm) using a gradient of 10-50% acetonitrile in water/
acetonitrile /formic acid (95/5/0.2), 100 mL/min. Fractions were collected, pooled and
concentrated in vacuo. DCM was added and the solution was filtered through a phase
separator and concentrated by evaporation. There was obtained 1.93 g (91%) of 16A as a
colourless oil. "H NMR (500 MHz, CDCls): & 1.45 (s, 9H), 2.37 (s, 3H), 2.62 (s, 6H), 3.97
(s, 2H), 3.92-4.04 (m, 2H), 4.24-4.35 (m, 2H), 4.81-4.92 (m, 1H), 6.59 (d, 1H), 6.62 (s,
1H), 7.35 (d, 1H), 8.42 (s, 1H).

16B. 1-(4-(Azetidin-3-yloxy)-3-methylphenyl)-N.N-dimethylmethanamine

\T/\CEOLH

Intermediate 16A (1.9 g, 5.93 mmol) was dissolved in a 4.0 M solution of HCI in

MeOH (30 mL) and the reaction mixture was stirred at RT overnight. The mixture was
concentrated and the residue was dissolved in water. The aqueous solution was basified to
pH=10 with aqueous NaOH (1.0 M) and then extracted with DCM (4 x 30 mL). The
combined organic phases were filtered through a phase separator and the solvent was
removed by evaporation. There was obtained 1.02 g (78%) of 16B as a colorless oil. 'H
NMR (500 MHz, CDCls): 6 2.21 (s, 6H), 2.33 (s, 3H), 3.30 (s, 2H), 3.73-3.84 (m, 2H),
3.85-3.96 (m, 2H), 4.91-5.03 (m, 1H), 6.52 (d, 1H), 6.58 (s, 1H), 7.11 (d, 1H).

16. N, N-dimethyl-1-[3-methyl-4-({1-[(5-phenyl-1.3.4-oxadiazol-2-

vl)carbonyl]azetidin-3-yl}oxvy)phenylmethanamine

Intermediate 16B (0.25 g, 1.13 mmol) was mixed with ethyl 5-phenyl-1,3,4-
oxadiazole-2-carboxylate (0.27 g, 1.25 mmol) in a microwave vial, which then was sealed.
The mixture was melted in a preheated oil bath and then stirred at 120 °C for 15 min using
the oil bath. EtOH (0.2 mL) was added to the reaction mixture via a syringe and the
mixture was stirred at 120 °C for another 3 h. To the mixture was added EtOH (5 mL) and

the precipitate was stirred at rt for 20 min. The precipitate was filtered, washed with EtOH
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(20 mL) and then with Et,0 (3 mL). The product was dried in vacuo. There was obtained
0.26 g (57%) of 16 as a solid. "H NMR (500 MHz, CDCls): § 2.23 (s, 6H), 2.35 (s, 3H),
3.32 (s, 2H), 4.29-4.37 (m, 1H), 4.60-4.69 (m, 1H), 4.71-4.79 (m, 1H), 5.02-5.17 (m, 2H),
6.52-6.57 (m, 1H), 6.61 (s, 1H), 7.17 (d, 1H), 7.50-7.62 (m, 3H), 8.17 (d, 2H), MS
(APCI+) m/z 393 [M+H]', LC purity: 98%.

Example 17
(3-(4-((Dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 16 employing 16B (0.23 g, 1.04
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.28 g, 1.14 mmol)
as starting materials afforded 0.25 g (56%) of 17 as a solid which was crystallised from
ethanol, m.p. 137°C. "H NMR (500 MHz, CDCls): & 2.24 (s, 6H), 2.35 (s, 3H), 3.33 (s,
2H), 3.89 (s, 3H), 4.27-4.37 (m, 1H), 4.59-4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.01-5.16 (m,
2H), 6.52-6.58 (m, 1H), 6.59-6.63 (m, 1H), 7.02 (d, 2H), 7.17 (d, 1H), 8.10 (d, 2H), MS
(APCI+) m/z 423 [M+H]', LC purity: 94%.

Example 18
(3-(4-((Dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-

oxadiazol-2-yl)methanone

e @ ae
N
| O//\\/ 0 /

Using a similar protocol as described in Example 16 employing 16B (0.22 g, 1.00
mmol) and 6B (0.26 g, 1.10 mmol) as starting materials afforded 0.21 g (52%) of 18 as a
solid. "H NMR (500 MHz, CDCls): 8 2.25 (s, 6H), 2.35 (s, 3H), 2.45 (s, 3H), 3.35 (s, 2H),
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4.284.37 (m, 1H), 4.59-4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.02-5.17 (m, 2H), 6.5 (d,
1H),6.61(s, 1H), 7.18 (d, 1H), 7.34 (d, 2H), 8.05 (d, 2H), MS (APCI+) m/z 407 [M+H]",
LC purity: 95%.

Example 19
(5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-(pyrrolidin-1-
yvlmethyl)phenoxy)azetidin-1-yl)methanone

sae@sne

Cl

19A. tert-butyl 3-(2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidine-1-carboxylate

G%Ioﬂi*

A mixture of NaH (55-65% disp. in oil, 0.14 g, 3.4 mmol) in dry DMF (10 mL)

under nitrogen was cooled by an ice-bath. A solution of 4-[(dimethylamino)methyl]-2-
methylphenol — see WO 2006136924 - (0.5 g, 2.6 mmol) in DMF (5 mL) was added drop-
wise over 10 minutes. The mixture was stirred for 30 minutes and then fert-butyl 3-
[(methylsulfonyl)oxyJazetidine-1-carboxylate (1.84 g, 7.3 mmol) in DMF (5 mL) was
added. The mixture was heated to 80°C over night and then cooled to RT. Water (100 mL)
was added and the mixture was extracted three times with EtOAc (50 mL). The combined
organic phases were filtered through a phase separator and the solvent was removed by
evaporation. The residue was purified by preparative chromatography on a Kromasil C8
column (10 pm 250x20 ID mm) using a gradient of 10-50% acetonitrile in water/
acetonitrile /formic acid (95/5/0.2), 100 mL/min. Fractions were collected, pooled and
concentrated in vacuo. DCM was added and the solution was filtered through a phase
separator and concentrated by evaporation. There was obtained 0.75 g (82%) of 19A as a
colourless oil. "H NMR (500 MHz, CDCls): § 1.45 (s, 9H), 1.92-2.08 (m, 4H), 2.37 (s,
3H), 3.01-3.20 (m, 4H), 3.91-4.03 (m, 2H), 4.08 (s, 2H), 4.23-4.35 (m, 2H), 4.79-4.91 (m,
1H), 6.58 (d, 1H), 6.61 (s, 1H), 7.38 (d, 1H), 8.49 (s, 1H).
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19B. 1-(4-(Azetidin-3-yloxy)-3-methylbenzypyrrolidine

SRQ@s

Intermediate 19A (0.75 g, 2.15 mmol) was dissolved in a 4.0 M solution of HCl in

MeOH (20 mL) and the reaction mixture was stirred at RT over night. The mixture was
concentrated and the residue was dissolved in water. The solution was basified to pH=10
with aqueous NaOH (1.0 M) and extracted with DCM (4 x 30 mL). The combined organic
phases were filtered through a phase separator and the solvent was removed by
evaporation. There was obtained 0.43 g (72%) of 19B as a colorless oil. "H NMR (500
MHz, CDCls): 6 1.71-1.83 (m, 4H), 2.33 (s, 3H), 2.43-2.55 (m, 4H), 3.52 (s, 2H), 3.73-
3.85 (m, 2H), 3.85-3.96 (m, 2H), 4.91-5.03 (m, 1H), 6.52 (d, 1H), 6.57 (s, 1H), 7.17 (d,
1H).

19.  2-(4-Chlorophenyl)-5-({3-[2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxyJazetidin-1-

ylicarbonyl)-1.3.4-oxadiazole

Using a similar protocol as described in Example 16 employing 19B (0.20 g, 0.80
mmol) and ethyl 5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.22 g, 0.88 mmol)
as starting materials afforded 0.21 g (46%) of 19 as a solid. '"H NMR (500 MHz, CDCl): §
1.72-1.84 (m, 4H), 2.35 (s, 3H), 2.43-2.58 (m, 4H), 3.54 (s, 2H), 4.28-4.36 (m, 1H), 4.59-
4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.02-5.16 (m, 2H), 6.55 (d, 1H), 6.60 (s, 1H), 7.23 (d,
1H), 7.52 (d, 2H), 8.11 (d, 2H), MS (APCI+) m/z 453 [M+H]', LC purity: 94%.

Example 20
(3-(4-((Dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone

O Ty
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20A. 4-((Dimethylamino)methyl)-3-methylphenol

OH

To a mixture of 4-hydroxy-2-methylbenzaldehyde (5.0 g, 37 mmol) and
dimethylamine hydrochloride (12 g, 147 mmol) in DCM (200 mL), triethylamine (10 mL,
73 mmol) was added. Sodium triacetoxyborohydride (9.3 g, 44 mmol) was added in
portions and the reaction mixture was stirred at rt over night. Water (20 mL) was added
and the solution was concentrated by evaporation. THF (100 mL) and aqueous NaHCO3
(sat., 30 mL) was added and the two phases were separated. NaCl (3-4 g) was added to the
aqueous phase and it was extracted twice with THF (50 mL). The combined solutions were
evaporated. EtOAc (150 mL) was added to the residue and the two phases were separated.
The organic phase was dried (Na,SO4) and evaporated to dryness. There was obtained 5.8g
(96%) of 20A as an oil. "H NMR (600 MHz, DMSO-ds): 8 2.08 (s, 6H), 2.21 (s, 3H), 3.19
(s, 2H), 6.49 (d, 1H), 6.54 (s, 1H), 6.92 (d, 1H).
20B. tert-Butyl 3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidine-1-carboxylate

ALk

A mixture of NaH (55-65% disp. in oil, 1.0 g, 23 mmol) in dry DMF (25 mL) under
nitrogen was cooled by an ice-bath. A solution of 20A (2.9 g, 18 mmol) in DMF (20 mL)
was added drop-wise over 10 minutes. The mixture was stirred for one hour and then fert-
butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (5.3 g, 21 mmol) in DMF (15 mL)
was added. The mixture was heated to 80°C over night and then cooled to RT. Water (200
mL) was added and the mixture was extracted three times with EtOAc (100 mL). The
combined organic phases were dried (MgSQ4) and the solvent was removed by
evaporation. The residue was purified by column chromatography on SiO, using 5-75%
EtOAc/heptane as eluent. The product was further purified using 0.5% NHj3 in
MeOH/DCM as cluent. There was obtained 3.1 g (55%) of 20B as a semi-solid. '"H NMR
(600 MHz, CDCls): & 1.44 (s, 9H), 2.21 (s, 6H), 2.32 (s, 3H), 3.29 (s, 2H), 3.93-4.02 (m,
2H), 4.21-4.32 (m, 2H), 4.79-4.89 (m, 1H), 6.48 (d, 1H), 6.55 (s, 1H), 7.12 (d, 1H).
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20C. 1-(4-(Azetidin-3-vloxy)-2-methyvlphenyD)-N.N-dimethylmethanamine

o

Intermediate 20B (3.1 g, 9.7 mmol) was dissolved in MeOH (10 mL) and HCl in
MeOH (1.25 M, 50 mL) was added. The reaction mixture was stirred at RT overnight. The
mixture was concentrated, the residue was dissolved in water (15 mL) and DCM (100 mL)
was added. While stirring an aqueous solution of K,COs (sat., 30 mL) was added and the
two phases were separated through a phase separator. The solvent was removed by
evaporation. There was obtained 1.96 g (92%) of 20C as a colorless oil. "H NMR (600
MHz, CDCls): § 2.21 (s, 6H), 2.32 (s, 3H), 3.29 (s, 2H), 3.71-3.83 (m, 2H), 3.84-3.95 (m,
2H), 4.92-5.02 (m, 1H), 6.51 (d, 1H), 6.57 (s, 1H), 7.10 (d, 1H).
20. 1-{4-[(1-{[5-(4-Methoxyphenyl)-1.3.4-oxadiazol-2-yl]carbonyl } azetidin-3-yl)oxy]-

2-methylphenylt-N, N-dimethylmethanamine

Using a similar protocol as described in Example 16 employing 20C (0.16 g, 0.73
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.20 g, 0.80 mmol)
as starting materials afforded 0.23 g (74%) of 20 as a solid. "H NMR (600 MHz, CDCl): §
2.21 (s, 6H), 2.33 (s, 3H), 3.30 (s, 2H), 3.87 (s, 3H), 4.27-4.35 (m, 1H), 4.58-4.66 (m, 1H),
4.69-4.76 (m, 1H), 5.00-5.15 (m, 2H), 6.53 (d, 1H), 6.58 (s, 1H), 7.00 (d, 2H), 7.14 (d,
1H), 8.08 (d, 2H), MS (APCI+) m/z 423 [M+H]", LC purity: 98%.

Example 21
(3-(4-((Dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone
/\©\ i
~
N NJKKN\
L3 Ty
0 0~

Intermediate 20C (0.16 g, 0.73 mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-
carboxylate (0.17 g, 0.80 mmol) were mixed together in a microwave vial. The vial was
sealed and the mixture was then stirred at 120 °C for 2 hours using an oil bath. The mixture

was cooled to room temperature. The product was purified by column chromatography
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eluting with DCM and MeOH (saturated with ammonia)/DCM (gradient, 0.5-2%). The
solvent was removed by evaporation and the semi solid residue was triturated with Et,O.
There was obtained 0.27 g (93%) of the product as a crystalline solid m.p. 135°C. "H NMR
(600 MHz, CDCls): 8 2.21 (s, 6H), 2.34 (s, 3H), 3.31 (s, 2H), 4.28-4.35 (m, 1H), 4.59-4.67
(m, 1H), 4.70-4.78 (m, 1H), 5.01-5.15 (m, 2H), 6.54 (d, 1H), 6.60 (s, 1H), 7.15 (d, 1H),
7.49-7.62 (m, 3H), 8.16 (d, 2H), MS (APCI+) m/z 393 [M+H]", LC purity: 99%.
Example 22
(3-(4-((Dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-
oxadiazol-2-yl)methanone

o)

LT

0 o)

Using a similar protocol as described in Example 21 employing 20C (0.16 g, 0.73

mmol) and 6B (0.19 g, 0.80 mmol) as starting materials afforded 0.24 g (83%) of 22 as a
solid. "H NMR (400 MHz, CDCls): § 2.22 (s, 6H), 2.35 (s, 3H), 2.44, (s, 3H), 3.31 (s, 2H),
4.28-4.36 (m, 1H), 4.59-4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.00-5.16 (m, 2H), 6.54 (d, 1H),
6.60 (s, 1H), 7.16 (d, 1H), 7.33 (d, 2H), 8.04 (d, 2H), MS (APCI+) m/z 407 [M+H]', LC
purity: 98%.

Example 23
1-(4-(4-(1-(5-Phenyl-1,3,4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzyl)piperazin-1-

WO/\Q\O//:/N)%N/\ g

yvl)ethanone
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23A. tert-butyl 3-(4-((4-acetylpiperazin-1-yl)methy)phenoxy)azetidine-1-carboxylate

: X
VAL Ws, A

In a microwave vial, 4-[(4-acetylpiperazin-1-yl)methyl]phenol (1.0 g, 4.3 mmol) —

see EP 50298 — , tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (1.0 g, 4.0
mmol) and Cs,CO; (1.5 g, 4.6 mmol) together with DMF (10 mL) was added. The mixture
was heated in a microwave oven at 140°C for 60 minutes. Water (40 mL) was added and
the suspension was extracted with twice with EtOAc (50 mL). The combined organic
phases were washed with brine, dried (Na,COs) and the solvent was removed by
evaporation. The residue was co-evaporated with toluene. There was obtained 1.5 g (68%)
of 23A.

23B. 1-(4-(4-(Azetidin-3-yloxy)benzyl)piperazin-1-yl)ethanone
SACWs;
W N \) o
0

Intermediate 23A (1.5 g, 2.7 mmol) was dissolved in MeOH (20 mL), a 4.0 M

solution of HCI in MeOH (2 mL) was added and the reaction mixture was stirred at RT for
one hour. The mixture was concentrated and the residue was co-evaporated with EtOH
several times. The residue was triturated with THF and then DCM (50 mL) and aqueous
K,COs; (5 g disoolved in 5 mL water) were added. After phases were separation, the
organic phase was dried (Na;CO3) and the solvent was removed by evaporation. There
was obtained 0.55 g (71%) of 23B.

23. 1-Acetyl-4-[4-({1-[(5-phenyl-1,3.4-oxadiazol-2-yl)carbonyl]azetidin-3-

yltoxy)benzyllpiperazine
23B (0.16 g, 0.53 mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.11

g, 0.50 mmol) were mixed together in a microwave vial together with toluene (3 mL). The
mixture was heated in a microwave oven at 140°C for 30 min. The solvent was removed
by evaporation. The product was purified by preparative chromatography on a Kromasil
C8 column eluting with acetonitrile and 0.1 M NH4OAc¢. The combined fractions were

concentrated and the aqueous solution was pH adjusted to pH 9 with 1M NaOH. The
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mixture was extracted with EtOAc and the organic layer was dried over Na,SO,4. The
solvent was removed by evaporation. There was obtained 24 mg (10%) of the product as a
foam. '"H NMR (400 MHz, CDCl:): 8 2.08 (s, 3H), 2.32-2.47 (m, 4H), 3.37-3.54 (m, 4H),
3.62 (s, 2H), 4.29-4.40 (m, 1H), 4.59-4.70 (m, 1H), 4.71-4.82 (m, 1H), 5.02-5.19 (m, 2H),
6.74 (d, 2H), 7.26 (d, 2H), 7.49-7.64 (m, 3H), 8.16 (d, 2H), MS (APCI+) m/z 462 [M+H]',
LC purity: 93%.

Example 24

1-(4-(4-(1-(5-(4-Methoxyphenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
vloxy)benzyl)piperazin-1-yl)ethanone

WOAQ\O/C/N)%N/\ g

o—
Using a similar protocol as described in Example 23 employing 23B (0.16 g, 0.53
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.12 g, 0.50 mmol)
as starting materials afforded 62 mg (24%) of 24 as a foam. 'H NMR (400 MHz, CDCl): §
2.08 (s, 3H), 2.36-2.45 (m, 4H), 3.40-3.51 (m, 4H), 3.57-3.56 (m, 2H), 3.89 (s, 3H), 4.29-
4.37 (m, 1H), 4.59-4.69 (m, 1H), 4.70-4.79 (m, 1H), 5.02-5.16 (m, 2H), 6.74 (d, 2H), 7.02
(d, 2H), 7.25 (d, 2H), 8.10 (d, 2H), MS (APCI+) m/z 492 [M+H]', LC purity: 99%.
Example 25
1-(4-(4-(1-(5-(4-Chlorophenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
vloxy)benzyl)piperazin-1-yl)ethanone

WO/\Q\O/C/N)%N/\ g

cl
Using a similar protocol as described in Example 23 employing 23B (0.16 g, 0.53
mmol) and ethyl 5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.12 g, 0.50 mmol)
as starting materials afforded 7 mg (3%) of 25 as a foam. 'H NMR (400 MHz, CDCl): §



10

15

20

WO 2012/004588 PCT/GB2011/051256

73

1.95 (s, 3H), 2.19-2.36 (m, 4H), 3.24-3.41 (m, 4H), 3.47 (s, 2H), 4.13-4.25 (m, 1H), 4.47-
4.67 (m, 2H), 4.91-5.06 (m, 2H), 6.62 (d, 2H), 7.13 (d, 2H), 7.40 (d, 2H), 7.97 (d, 2H), LC
purity: 95%.

Example 26
(3-(4-((Dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone

0
T OLTY
N
0 04
26A. 4-((Dimethylamino)methyl)-3-fluorophenol
F
N
|
OH

2-Fluoro-4-hydroxybenzaldehyde (3.0 g, 21 mmol) was dissolved in dichloroethane
(80 mL). The mixture was cooled by an ice-bath and dimethylamine was bubbled through
the solution for 20 minutes. The solution was stirred at 0°C for 30 minutes. Sodium
triacetoxyborohydride (5.4 g, 26 mmol) was added in portions and the reaction mixture
was stirred at rt over night. Water (50 mL) was added to the reaction, the slurry was
transferred to a separatory funnel and the aqueous phase was basified to pH=10 with 0.5 M
NaOH. The phases were difficult to separate and thus some MeOH and brine were added.
The aqueous phase was extracted several times with DCM and the combined organic
phases were filtered through a phase separator and the solvent was removed by
evaporation. There was obtained 2.5 g (70%) of 26A as a solid. '"H NMR (500 MHz,
CDCls): 6 2.33 (s, 6H), 3.49 (s, 2H), 6.32-6.40 (m, 2H), 7.00-7.07 (m, 1H).

26B. tert-Butyl 3-(4-((dimethylamino)methy])-3-fluorophenoxy)azetidine-1-carboxylate

\Nﬁoﬂio*
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A mixture of NaH (55-65% disp. in oil, 0.31 g, 7.7 mmol) in dry DMF (10 mL)
under nitrogen was cooled by an ice-bath. A solution of 26A (1.0 g, 5.9 mmol) in DMF
(10 mL) was added drop-wise over 10 minutes. The mixture was stirred for 30 minutes and
then tert-butyl 3-[(methylsulfonyl)oxy]lazetidine-1-carboxylate (1.63 g, 6.5 mmol) in DMF
(10 mL) was added. The mixture was heated to 80°C over night and then cooled to RT.
Water (100 mL) was added and the mixture was extracted three times with EtOAc (50
mL). The combined organic phases were filtered through a phase separator and the solvent
was removed by evaporation. The residue was purified by preparative chromatography on
a Kromasil C8 column (10 um 250x20 ID mm) using a gradient of 10-50% acetonitrile in
water/acetonitrile /formic acid (95/5/0.2), 100 mL/min. Fractions were collected, pooled
and concentrated in vacuo. DCM was added and the solution was filtered through a phase
separator and concentrated by evaporation. There was obtained 1.2 g (55%) of 26B as a
solid. "H NMR (500 MHz, CDCls): § 1.45 (s, 9H), 2.58 (s, 6H), 3.90 (s, 2H), 3.95-4.05 (m,
2H), 4.25-4.35 (m, 2H), 4.81-4.92 (m, 1H), 6.45-6.65 (m, 2H), 7.35-7.45 (m, 1H), 8.42 (s,
1H).
26C. 1-(4-(Azetidin-3-yloxy)-2-fluorophenyl)-N.N-dimethylmethanamine

Intermediate 26B (1.2 g, 3.7 mmol) was dissolved in a 4.0 M solution of HCl in
MeOH (20 mL) and the reaction mixture was stirred at RT over for four hours. The
mixture was concentrated and the residue was dissolved in water. The aqueous solution
was basified to pH=10 with aqueous NaOH (1.0 M) and extracted with DCM (4 x 30 mL).
The combined organic phases were filtered through a phase separator and the solvent was
removed by evaporation. There was obtained 0.71 g (86%) of 26C as a colorless oil. 'H
NMR (500 MHz, CDCls): 6 2.24 (s, 6H), 3.41 (s, 2H), 3.73-3.83 (m, 2H), 3.87-3.97 (m,
2H), 4.90-5.02 (m, 1H), 6.41-6.55 (m, 2H), 7.16-7.24 (m, 1H).

26. 1-[2-Fluoro-4-({1-[(5-phenyl-1.3.4-oxadiazol-2-yl)carbonyl]azetidin-3-

v1toxy)phenyl]-N.N-dimethylmethanamine

Using a similar protocol as described in Example 16 employing 26B (0.20 g, 0.90
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.21 g, 0.96 mmol) as starting
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materials afforded 0.30 g (86%) of 26 as a solid. "H NMR (500 MHz, CDCls): § 2.25 (s,
6H), 3.44 (s, 2H), 4.29-4.37 (m, 1H), 4.61-4.70 (m, 1H), 4.72-4.80 (m, 1H), 5.02-5.18 (m,
2H), 6.47-6.57 (m, 2H), 7.23-7.31 (m, 2H), 7.49-7.63 (m, 3H), 8.16 (d, 2H), MS (APCI+)
m/z 397 [M+H]", LC purity: 98%.

s Example 27
(3-(4-((Dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 16 employing 26B (0.18 g, 0.79
10 mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.22 g, 0.87 mmol)
as starting materials afforded 0.12 g (37%) of 27 as a solid. "H NMR (500 MHz, CDCl): §
2.25 (s, 6H), 3.44 (s, 2H), 3.89 (s, 3H), 4.28-4.36 (m, 1H), 4.60-4.69 (m, 1H), 4.71-4.79
(m, 1H), 5.01-5.17 (m, 2H), 6.47-6.58 (m, 2H), 7.02 (d, 2H), 7.23-7.31 (m, 2H), 8.10 (d,
2H), MS (APCI+) m/z 427 [M+H]", LC purity: 99%.
15 Example 28
(3-(4-((Dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-

oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 16 employing 26B (0.20 g, 0.87
20  mmol) and 6B (0.22 g, 0.96 mmol) as starting materials afforded 0.10 g (29%) of 28 as a
solid. "H NMR (500 MHz, CDCls): § 2.26 (s, 6H), 2.45 (s, 3H), 3.44 (s, 2H), 4.28-4.36 (m,
1H), 4.61-4.69 (m, 1H), 4.72-4.80 (m, 1H), 5.01-5.17 (m, 2H), 6.47-6.58 (m, 2H), 7.22-
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7.30 (m, 2H), 7.31-7.37 (m, 2H), 8.05 (d, 2H), MS (APCI+) m/z 411 [M+H]', LC purity:
98%.

Example 29
(3-(3-Fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone
F 0
(\N/\©\ /C/N)K(N\N
/N\) o 0—4

29A. 1-(2-fluoro-4-methoxybenzyl)-4-methylpiperazine

2-Fluoro-4-methoxybenzaldehyde (6.0 g, 39 mmol) was dissolved in

dichloroethane (100 mL) and 1-methylpiperazine (4.5 g, 45 mmol) was added and the
solution was stirred at rt for 30 minutes. Sodium triacetoxyborohydride (10 g, 47 mmol)
was added in portions and the reaction mixture was stirred at rt over night. Aqueous
Na,COs; (sat.) was added to the reaction and the phases were separated. The aqueous phase
were extracted twice with DCM and the combined organic phases were filtered through a
phase separator and the solvent was removed by evaporation. There was obtained 9.3 g
(100%) of 29A as a brown oil. "H NMR (500 MHz, CDCl5): § 2.28 (s, 3H), 2.30-2.70 (bm,
8H), 3.53 (s, 2H), 3.78 (s, 3H), 6.53-6.71 (m, 2H), 7.17-7.27 (m, 1H).

29B. 3-Fluoro-4-((4-methylpiperazin-1-yl)methyl)phenol

29A (3.1 g, 13 mmol) was dissolved in HBr (conc., 25 mL) and the mixture was

refluxed for 5 hours. Solid Na,CO; was added to neutralize the mixture which then was
extracted with EtOAc. The organic phase was dried (MgSQ4) and the solvent was

evaporated to give 0.7 g residue. Solid NaCl was added to the aqueous phase which was
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further extracted with THF. The organic phases were combined and the solvent was
removed by evaporation to give 2.7 g of a brown semi-solid. A mixture of THF/EtOAc
was added and the product crystallized and was filtered off. There was obtained 1.3 g
(45%) of 29B. 'H NMR (500 MHz, CDCls): § 2.48 (s, 3H), 3.00-3.70 (bm, 8H), 3.43 (s,
2H), 6.48-6.61 (m, 2H), 7.08-7.17 (m, 1H).

29C. tert-Butyl 3-(3-fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidine-1-

JopeV:ne

A mixture of NaH (55-65% disp. in oil, 0.50 g, 11.5 mmol) in dry DMF (10 mL)

carboxylate

under nitrogen was cooled by an ice-bath. A solution of 29B (1.3 g, 5.8 mmol) in DMF
(25 mL) was added drop-wise over 10 minutes. The mixture was stirred for 20 minutes and
then tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (1.7 g, 6.9 mmol) in DMF
(15 mL) was added. The mixture was heated to 80°C for six days and then cooled to RT.
Water and some aqueous NaOH was added and the mixture was extracted three times with
EtOAc. The combined organic solutions were dried (MgSQ4) and evaporated. The residue
was purified by column chromatography on SiO, using 5% triethylamine in EtOAc as
eluent. There was obtained 0.98 g (45%) of 29C as a colorless oil. '"H NMR (500 MHz,
CDCls): 6 1.45 (s, 9H), 2.28 (s, 3H), 2.28-2.72 (bm, 8H), 3.52 (s, 2H), 3.91-4.03 (m, 2H),
4.22-4.33 (m, 2H), 4.76-4.89 (m, 1H), 6.39-6.52 (m, 2H), 7.19-7.28 (m, 1H).

29D. 1-(4-(Azetidin-3-yloxy)-2-fluorobenzyl)-4-methylpiperazine

JoneV:

A solution of 29C (0.9 g, 2.4 mmol) in DCM (20 mL) was treated with TFA (10 g,

88 mmol) and stirred at 0°C for 4 h. The reaction mixture was concentrated and the
residue was dissolved in aqueous NaHCOs (sat.). The mixture was extracted three times
with DCM and the organic solutions were filtered through a phase separator. The solvent

was removed by evaporation. There was obtained 0.21 g (32%) of 29D as a colorless oil.
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"H NMR (500 MHz, CDCLs): §2.28 (s, 3H), 2.28-2.68 (bm, 8H), 3.52 (s, 2H), 3.69-3.85

(m, 2H), 3.85-4.02 (m, 2H), 4.88-5.03 (m, 1H), 6.36-6.58 (m, 2H), 7.15-7.27 (m, 1H).
29, 1-[2-Fluoro-4-({1-[(5-phenyl-1,3.4-oxadiazol-2-y])carbonyl]azetidin-3-

v1loxy)benzyl]-4-methylpiperazine

Using a similar protocol as described in Example 10 employing 29D (0.10 g, 0.36
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.10 g, 0.46 mmol) as starting
materials afforded 67 mg (41%) of 29 as a foam. 'H NMR (500 MHz, DMSO-dq): § 2.10
(s, 3H), 2.12-2.50 (bm, 8H), 3.43 (s, 2H), 4.05-4.16 (m, 1H), 4.50-4.70 (m, 2H), 5.03-5.23
(m, 2H), 6.68-6.84 (m, 2H), 7.25-7.37 (m, 1H), 7.57-7.75 (m, 3H), 8.00-8.13 (m, 2H), MS
(APCI+) m/z 452 [M+H]', LC purity: 97%.

Example 30
(3-(3-Fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 10 employing 29D (0.10 g, 0.36
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.11 g, 0.43 mmol)
as starting materials afforded 52 mg (30%) of 29 as a foam.

O_
"H NMR (500 MHz, MeOD): § 2.27 (s, 3H), 2.20-2.70 (bm, 8H), 3.56 (s, 2H), 3.90 (s,
3H), 4.16-4.27 (m, 1H), 4.63-4.75 (m, 2H), 5.08-5.26 (m, 2H), 6.62-6.77 (m, 2H), 7.12 (d,
2H), 7.30-7.40 (m, 1H), 8.08 (d, 2H), MS (APCI+) m/z 482 [M+H]", LC purity: 97%.
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Example 31

(3-(3-Fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone
F Q
N N
Gﬁ Jaae
0 04

31A. 3-Fluoro-4-(pyrrolidin-1-ylmethyl)phenol

oL

To a solution of 2-fluoro-4-hydroxybenzaldehyde (0.42 g, 3.00 mmol) in DCM (15

mL) was added pyrrolidine (0.26 g, 3.60 mmol). After stirring for 20 min, sodium
triacetoxyborohydride (0.76 g, 3.60 mmol) was added and the reaction mixture was stirred
overnight. The mixture was then diluted with DCM and transferred to a separatory funnel.
Water was added, basified to pH 9-10 with a 0.1 M solution of NaOH and extracted 6
times with DCM. The organic layer was dried (phase separator) and concentrated in vacuo.
There was obtained 0.55 g (94%) of 31A as a solid. '"H NMR (500 MHz, CDCls): § 1.85 (s,
4H), 2.70 (s, 4H), 3.60 (s, 2H), 6.25 (m, 2H), 7.00 (m, 1H).

31B. rert-Butyl 3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidine-1-carboxylate

@ﬁfloﬂio*

Using a similar protocol as described in Example 29C employing 31A (6.6 g, 33.8

mmol) and tert-butyl 3-(methylsulfonyloxy)azetidine-1-carboxylate (10.2 g, 40.6 mmol) as
starting materials afforded 9.4 g (80%) of 31B as a solid. '"H NMR (500 MHz, CDCl): §
1.45 (s, 9H), 1.77 (m, 4H), 2.52 (m, 4H), 3.61 (s, 2H), 3.99 (m, 2H), 4.27 (m, 2H), 4.84 (m,
1H), 6.43 (dd, 1H), 6.49 (dd, 1H), 7.27 (t, 1H), MS (APCI+) m/z 351 [M+H]".
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31C. 1-(4-(Azetidin-3-vloxvy)-2-fluorobenzyl)pyrrolidine

Using a similar protocol as described in Example 29D employing 31B (9.44 g,
26.9 mmol) as starting material afforded 6.05 g (90%) of 31C as an oil. "H NMR (500
MHz, CDCls): 8 1.77 (m, 4H), 2.52 (m, 4H), 3.61 (s, 2H), 3.77 (m, 2H), 3.91 (m, 2H), 4.95
(m, 1H), 6.45 (m, 1H), 6.52 (m, 1H), 7.25 (m, 1H), MS (APCI+) m/z 251 [M+H]".
31. (3-(3-Fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3.4-

oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 16 employing 31C (0.11 g, 0.44
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.10 g, 0.48 mmol) as starting
materials afforded 130 mg (71%) of 31 as a solid. "H NMR (500 MHz, CDCls): & 1.80 (s,
4H), 2.50 (s, 4H), 3.65 (s, 2H), 4.30 (m, 1H), 4.65 (m, 1H), 4.75 (m, 1H), 5.05 (m, 1H),
5.15 (m, 1H), 6.50 (m, 2H), 7.30 (t, 1H), 7.55 (m, 3H), 8.20 (d, 2H), MS (APCI+) m/z 423
[M+H]", LC purity: 95%.

Example 32
(3-(3-Fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone
P 0
N N
Gﬁ Jaae
o) 04

Using a similar protocol as described in Example 16 employing 31C (2.10 g, 8.40

O_

mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (2.30 g, 9.23 mmol)
as starting materials afforded 2.90 g (76%) of 32 as a solid. '"H NMR (500 MHz, CDCl): §
1.78 (s, 4H), 2.54 (s, 4H), 3.63 (s, 2H), 3.89 (s, 3H), 4.32 (dd, 1H), 4.64 (dd, 1H), 4.74 (dd,
1H), 5.05 (m, 1H), 5.12 (dd, 1H), 6.51 (m, 2H), 7.02 (d, 2H), 7.31 (t, 1H), 8.10 (d, 2H),
MS (APCI+) m/z 453 [M+H]', LC purity: 96%.
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Example 33
(3-(4-((Dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

(0]
~ )k(N
N N =\
N
|/\©\O/C/ o /

y)methanone

33A. tert-Butyl 3-(4-((dimethylamino)methyl)phenoxy)azetidine-1-carboxvylate

QL o

Using a similar protocol as described in Example 29C employing 4-

((dimethylamino)methyl)phenol (8.4 g, 55.5 mmol) and zert-butyl 3-
(methylsulfonyloxy)azetidine-1-carboxylate (16.8 g, 66.7 mmol) as starting materials
afforded 14.8 g (75%) of 33A as an oil. "H NMR (500 MHz, CDCls): & 1.40 (s, 9H), 2.55
(s, 6H), 3.90 (s, 2H), 4.00 (m, 2H), 4.30 (m, 2H), 4.85 (m, 1H), 6.75 (d, 2H), 7.35 (d, 2H),
MS (APCI+) m/z 307 [M+H]".

33B. 1-(4-(Azetidin-3-yloxy)phenyl)-N,N-dimethylmethanamine

RS Ws;

Using a similar protocol as described in Example 29D employing 33A (0.14 g,
0.51 mmol) as starting material afforded 0.10 g (95%) of 33B as an oil. MS (APCI+) m/z
207 [M+H]".
33.  (3-(4-((Dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1.3.4-oxadiazol-2-

ylmethanone
Using a similar protocol as described in Example 16 employing 33B (0.10 g, 0.48

mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.12 g, 0.53 mmol) as starting
materials afforded 69 mg (38%) of 33 as a solid. '"H NMR (500 MHz, CDCl3): & 2.24 (s,

6H), 3.37 (s, 2H), 4.34 (dd, 1H), 4.65 (dd, 1H), 4.77 (dd, 1H), 5.10 (m, 2H), 6.74 (d, 2H),
7.24 (m, 2H), 7.55 (m, 3H), 8.15 (d, 2H), MS (APCI+) m/z 379 [M+H]', LC purity: 95%.
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Example 34
(3-(4-((Dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(methylthio)phenyl)-1,3,4-

oxadiazol-2-yl)methanone
o
~
aeWray
| N
0 04

S—
Using a similar protocol as described in Example 16 employing 33B (0.12 g, 0.58
mmol) and ethyl 5-(4-(methylthio)phenyl)-1,3,4-oxadiazole-2-carboxylate — see e.g.
W093/13083 - (0.17 g, 0.64 mmol) as starting materials afforded 81 mg (33%) of 34 as a
solid. "H NMR (500 MHz, CDCls): § 2.22 (s, 6H), 2.53 (s, 3H), 3.36 (s, 2H), 4.32 (dd,
1H), 4.63 (dd, 1H), 4.73 (dd, 1H), 5.09 (m, 2H), 6.72 (d, 2H), 7.23 (d, 2H), 7.33 (d, 2H),
8.03 (d, 2H), MS (APCI+) m/z 425 [M+H]', LC purity: 94%.
Example 35
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-

1,3,4-oxadiazol-2-yl)methanone
0
~
aeWray
| N
o) 04

F
F

Using a similar protocol as described in Example 16 employing 33B (0.21 g, 0.75
mmol) and ethyl 5-(4-(trifluoromethyl)phenyl)-1,3,4-oxadiazole-2-carboxylate (0.24 g,
0.84 mmol) as starting materials afforded 150 mg (44%) of 35 as a solid. 'H NMR (500
MHz, CD;0D): 6 2.25 (s, 6H), 3.45 (s, 2H), 4.22 (dd, 1H), 4.69 (m, 2H), 5.17 (m, 2H),
6.86 (d, 2H), 7.29 (d, 2H), 7.92 (d, 2H), 8.33 (d, 2H), MS (APCI+) m/z 447 [M+H]', LC
purity: 94%.
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Example 36
(5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-
((dimethylamino)methyl)phenoxy)azetidin-1-yl)methanone

(0]
™~ )KrN
N N 2N
N
|/\©\O//\\/ o /

cl
Intermediate 33B (0.19 g, 0.92 mmol) was dissolved in DCM (3 mL) and then ethyl
5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.23 g, 0.92 mmol) was added.
Trimethylaluminum (0.51 mL, 2 M in hexane, 1.0 mmol) was added under nitrogen. The
reaction mixture was stirred at RT overnight. The mixture was cooled in an ice-bath and
carefully quenched with water. The mixture was filtered through celite and washed with
water followed by DCM. The filtrates were transferred to a separatory funnel and the
organic layer was separated, dried (phase separator) and evaporated. DMSO (5 mL) and
ethanol (5 mL) were added and the mixture was filtered. The product was purified using
preparative HPLC (gradient: 30-75% acetonitrile over 30 min, 0.2% aqueous ammonium
acetate buffer). The product fractions were pooled and evaporated. DCM was added and
the solution was dried (phase separator) and concentrated in vacuo. There was obtained
0.23 g (59%) of 36 as a solid. 'H NMR (500 MHz, CDCls): § 2.29 (s, 6H), 3.44 (s, 2H),
4.34 (dd, 1H), 4.65 (d, 1H), 5.10 (m, 2H), 6.75 (d, 2H), 7.27 (d, 2H), 7.52 (d, 2H), 8.11 (d,
2H), MS (APCI+) m/z 413 [M+H]", LC purity: 93%.
Example 37
(5-(4-(Difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-
((dimethylamino)methyl)phenoxy)azetidin-1-yl)methanone

0
~ )K(N
N N =N\
N
|/\©\O/C/ 5 /



WO 2012/004588 PCT/GB2011/051256

&4

37A. Ethyl 5-(4-(difluoromethoxy)phenvyl)-1.3.4-oxadiazole-2-carboxvylate

/\O)k(N\
/N

o)

F
04<F
Using similar protocols as described in Example 6A and Example 6B employing
4-difluoromethoxy benzoic acid hydrazide (2.0 g, 10 mmol) as starting material afforded
s 2.5g(89%) of 37A as a solid. 'H NMR (500 MHz, CDCl): § 1.49 (t, 3H), 4.55 (m, 2H),
6.60 (t, 1H), 7.27 (d, 2H), 8.19 (d, 2H).
37.  (5-(4-(Difluoromethoxy)phenyl)-1.3.4-oxadiazol-2-yl1)(3-(4-

((dimethylamino)methyl)phenoxy)azetidin-1-yl)methanone

Using a similar protocol as described in Example 36 employing 33B (0.19 g, 0.92
10 mmol) and 37A (0.26 g, 0.92 mmol) as starting materials afforded 62 mg (15%) of 37 as a
solid. "H NMR (500 MHz, CDCls): § 2.27 (s, 6H), 3.44 (s, 2H), 4.35 (dd, 1H), 4.66 (dd,
1H), 4.77 (dd, 1H), 5.10 (m, 2H), 6.62 (t, 1H), 6.75 (d, 2H), 7.28 (m, 4H), 8.19 (d, 2H),
MS (APCI+) m/z 445 [M+H]', LC purity: 94%.
Example 38
15 (3-(4-((Dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3 4-

oxadiazol-2-yl)methanone
o
~
aeWray
| N
0 04

0—
Using a similar protocol as described in Example 16 employing 33B (0.15 g, 0.73
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.18 g, 0.73 mmol)
20  as starting materials afforded 180 mg (61%) of 38 as a solid. '"H NMR (500 MHz,
CD;0D): 6 2.23 (s, 6H), 3.37 (s, 2H), 3.90 (s, 3H), 4.33 (dd, 1H), 4.63 (m, 1H), 4.76 (dd,
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1H), 5.10 (m, 2H), 6.74 (d, 2H), 7.02 (d, 2H), 7.24 (d, 2H), 8.10 (d, 2H), MS (APCI+) m/z

409 [M+H]', LC purity: 92%.

Example 39
(3-(4-((Dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone
£ 0
LY
N
0 0~
39A. 1-(4-(azetidin-3-vyloxy)-2.3-difluorophenyl)-N, N-dimethylmethanamine

dihydrochloride
HCl F
- . HCl
aed@s
o)

Using similar protocols as described in Examples 20A, 20B and 20C employing

2,3-difluoro-4-hydroxybenzaldehyde and dimethylamine as starting material afforded 0.67
g (69%) of 39A as a solid. 'H NMR (500 MHz, DMSO-dq): § 2.69 (s, 6H), 4.04 (m, 2H),
4.28 (s, 2H), 4.45 (m, 2H), 5.20 (m, 1H), 6.97 (t, 1H), 7.52 (t, 1H), 9.53 (b, 1H), 9.59 (b,
1H), 11.05 (b, 1H), MS (APCI+) m/z 243 [M+H] .

39. (3-(4-((Dimethylamino)methyl)-2.3-difluorophenoxy)azetidin-1-yl)(5-phenyl-

1.3.4-oxadiazol-2-y])methanone

Using a similar protocol as described in Example 36 employing 39A (0.32 g, 1.00
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.24 g, 1.10 mmol) as starting
materials afforded 65 mg (15%) of 39 as a solid. "H NMR (500 MHz, CDCl3): 8227 (s,
6H), 3.46 (s, 2H), 4.39 (dd, 1H), 4.65 (dd, 1H), 4.82 (m, 1H), 5.13 (m, 2H), 6.52 (t, 1H),
7.04 (t, 1H), 7.54 (t, 2H), 7.60 (t, 1H), 8.16 (d, 2H), MS (APCI+) m/z 415 [M+H]", LC
purity: 89%.
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Example 40
(3-(4-((Dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone
F
0

F
S A
JRY

o o)

o—
Using a similar protocol as described in Example 36 employing 39A (0.18 g, 0.57
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.19 g, 0.77 mmol)
as starting materials afforded 170 mg (69%) of 40 as a solid. '"H NMR (500 MHz, CDCl):
0 2.26 (s, 6H), 3.47 (s, 2H), 3.89 (s, 3H), 4.39 (d, 1H), 4.65 (dd, 1H), 4.81 (m, 1H), 5.13
(m, 2H), 6.51 (t, 1H), 7.02 (m, 3H), 8.09 (d, 2H), MS (APCI+) m/z 445 [M+H]', LC
purity: 94%.
Example 41
(3-(4-(Azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-

oxadiazol-2-yl)methanone

saeWrae

41A. 1-(4-(Azetidin-3-vloxy)benzyl)azetidine

YA QWi

Using similar protocols as described in Examples 20A, 20B and 20C employing

azetidine and 4-hydroxybenzaldehyde as starting material afforded 0.44 g (39%) of 41A as
an oil. "H NMR (500 MHz, CDCls): § 2.06 (m, 2H), 3.18 (m, 4H), 3.35 (t, 1H), 3.48 (s,
2H), 3.66 (t, 1H), 3.8-5.0 (m, 3H), 6.71 (m, 2H), 7.16 (d, 2H).
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41. (3-(4-(Azetidin-1-ylmethyl)phenoxy)azetidin-1-y1(5-(4-methoxyphenvyl)-1,3.4-

oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 36 employing 41A (0.10 g, 0.46
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.13 g, 0.52 mmol)
as starting materials afforded 130 mg (68%) of 41 as a solid. '"H NMR (500 MHz, CDCl:):
0 2.08 (m, 2H), 3.19 (t, 4H), 3.51 (s, 2H), 3.89 (s, 3H), 4.32 (d, 1H), 4.64 (dd, 1H), 4.74 (d,
1H), 5.06 (m, 1H), 5.11 (m, 1H), 6.72 (d, 2H), 7.02 (d, 2H), 7.21 (d, 2H), 8.10 (d, 2H), MS
(APCI+) m/z 421 [M+H]", LC purity: 95%.

Example 42
(3-(4-(azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

vaeUrae'

y)methanone

Using a similar protocol as described in Example 36 employing 41A (0.10 g, 0.46
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.12 g, 0.55 mmol) as starting
materials afforded 135 mg (75%) of 42 as a solid. "H NMR (500 MHz, CDCls): & 2.08 (m,
2H), 3.20 (t, 4H), 3.51 (s, 2H), 4.33 (d, 1H), 4.65 (dd, 1H), 4.75 (d, 1H), 5.07 (m, 1H), 5.13
(m, 1H), 6.73 (d, 2H), 7.22 (d, 2H), 7.56 (t, 2H), 7.65 (t, 1H), 8.15 (d, 2H), MS (APCI+)
m/z 391 [M+H]", LC purity: 96%.

Example 43
(5-(4-(Difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-
3-methylphenoxy)azetidin-1-yl)methanone
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Using a similar protocol as described in Example 36 employing 20C (0.24 g, 1.09
mmol) and 37A (0.31 g, 1.09 mmol) as starting materials afforded 200 mg (40%) of 43 as a
solid. "H NMR (500 MHz, CDCls): § 2.24 (s, 6H), 2.36 (s, 3H), 3.33 (s, 2H), 4.33 (dd,
1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.07 (m, 1H), 5.12 (m, 1H), 6.55 (d, 1H), 6.62 (t, 1H),
7.18 (d, 1H), 7.27 (d, 2H), 8.19 (d, 2H), MS (APCI+) m/z 459 [M+H]", LC purity: 97%.
Example 44
(5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-3-
methylphenoxy)azetidin-1-yl)methanone

O
LY
N
0 04

Using a similar protocol as described in Example 36 employing 20C (0.24 g, 1.09

Cl

mmol) and 5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.28 g, 1.11 mmol) as
starting materials afforded 320 mg (69%) of 44 as a solid. '"H NMR (500 MHz, CDCl;): &
2.25 (s, 6H), 2.34 (s, 3H), 3.37 (s, 2H), 4.33 (dd, 1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.05
(m, 1H), 5.12 (m, 1H), 6.55 (dd, 1H), 6.60 (d, 1H), 7.17 (d, 1H), 7.52 (d, 2H), 8.10 (d, 2H),
MS (APCI+) m/z 427 [M+H]', LC purity: 97%.

Example 45

(5-Phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-
(trifluoromethyl)phenoxy)azetidin-1-yl)methanone

F F
F 0
N N
C/ /C/N)kﬁ N
0 04



WO 2012/004588 PCT/GB2011/051256

&9

45A. 1-(4-(Azetidin-3-vloxy)-2-(trifluoromethyl)benzyl)pyrrolidine

Using similar protocols as described in Examples 29A, 29B, 29C and 29D

employing pyrrolidine and 4-methoxy-2-(trifluoromethyl)benzaldehyde as starting

s materials afforded 0.58 g (20%) of 45A as an oil. "H NMR (500 MHz, CDCls): § 1.78 (s,
4H), 2.53 (d, 4H), 3.71 (s, 2H), 3.80 (m, 2H), 3.93 (m, 2H), 5.01 (m, 1H), 6.87 (dd, 1H),
7.00 (d, 1H), 7.64 (d, 1H), MS (APCI+) m/z 301 [M+H] .
45.  (5-Phenyl-1.3.4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-

(trifluoromethyl)phenoxy)azetidin-1-yl)methanone

10 Using a similar protocol as described in Example 16 employing 45A (0.19 g, 0.65
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.15 g, 0.71 mmol) as starting
materials afforded 230 mg (77%) of 45 as a solid. "H NMR (500 MHz, CDCls): § 1.81 (s,
4H), 2.55 (s, 4H), 3.74 (s, 2H), 4.35 (dd, 1H), 4.67 (dd, 1H), 4.78 (dd, 1H), 5.14 (m, 2H),
6.93 (d, 1H), 7.05 (d, 1H), 7.54 (t, 2H), 7.60 (t, 1H), 7.73 (d, 1H), 8.17 (d, 2H), MS

15 (APCI+) m/z 473 [M+H]', LC purity: 97%.

Example 46
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-
(trifluoromethyl)phenoxy)azetidin-1-yl)methanone

F F
F (e}
J P
0 04

20 Using a similar protocol as described in Example 16 employing 45A (0.18 g, 0.59

O_

mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.16 g, 0.65 mmol)
as starting materials afforded 210 mg (70%) of 46 as a solid. '"H NMR (500 MHz, CDCl:):
0 1.81 (s, 4H), 2.55 (s, 4H), 3.74 (s, 2H), 3.90 (s, 3H), 4.33 (dd, 1H), 4.67 (dd, 1H), 4.76
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(dd, 1H), 5.12 (m, 2H), 6.92 (d, 1H), 7.03 (m, 3H), 7.73 (d, 1H), 8.10 (d, 2H), MS (APCI+)
m/z 503 [M+H]", LC purity: 97%.

Example 47
(3-(3-Chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone

Cl o
1geWra'y
N
o 0~

47A. 1-(4-(Azetidin-3-vloxy)-2-chlorophenyl)-N.N-dimethylmethanamine

Cl
~
aeWs,
O

Using similar protocols as described in Examples 20A, 20B and 20C employing

O_

dimethylamine and 2-chloro-4-hydroxybenzaldehyde as starting material afforded 0.13 g
(10%) of 47A as an oil. '"H NMR (500 MHz, CDCls): 8 2.26 (s, 6H), 3.45 (s, 2H), 3.78 (m,
2H), 3.92 (m, 2H), 4.96 (m, 1H), 6.65 (d, 1H), 6.76 (d, 1H), 7.27 (m, 1H).

47.  (3-(3-Chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-y1)(5-(4-

methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 16 employing 47A (70 mg, 0.29
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (75 mg, 0.30 mmol)
as starting materials afforded 105 mg (82%) of 47 as a solid. '"H NMR (500 MHz, CDCl):
02.20 (s, 6H), 3.48 (s, 2H), 3.90 (s, 3H), 4.32 (dd, 1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.06
(m, 1H), 5.13 (dd, 1H), 6.68 (dd, 1H), 6.80 (d, 1H), 7.02 (d, 2H), 7.35 (d, 1H), 8.10 (d,
2H), MS (APCI+) m/z 443 [M+H]", LC purity: 91%.
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Example 48
(3-(3-Chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(S-phenyl-1,3,4-

oxadiazol-2-yl)methanone

cl o
~
N N)k(/N\
LI Ty
o 04
5 Using a similar protocol as described in Example 16 employing 47A (70 mg, 0.29

mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (70 mg, 0.32 mmol) as starting
materials afforded 70 mg (58%) of 48 as a solid. "H NMR (500 MHz, CDCl3): & 2.20 (s,
6H), 3.41 (s, 2H), 4.25 (dd, 1H), 4.59 (dd, 1H), 4.70 (dd, 1H), 4.99 (m, 1H), 5.07 (dd, 1H),
6.62 (dd, 1H), 6.74 (d, 1H), 7.28 (d, 1H), 7.47 (t, 2H), 7.52 (t, 1H), 8.10 (d, 2H), MS

10 (APCI+) m/z 413 [M+H]', LC purity: 95%.
Example 49
(3-(3-Chloro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

/Qﬁflﬂk(

15

49A. 1-(4-(Azetidin-3-vloxy)-2-chlorobenzyl)-4-methylpiperazine

JoneV:

Using similar protocols as described in Examples 20A, 20B and 20C employing 1-

methylpiperazine and 2-chloro-4-hydroxybenzaldehyde as starting material afforded 0.32 g
20 (32%) of 49A as an oil. "H NMR (500 MHz, CDCls): § 2.29 (s, 3H), 2.3-2.7 (m, 8H), 3.55
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(s, 2H), 3.78 (m, 2H), 3.92 (m, 2H), 4.96 (m, 1H), 6.64 (d, 1H), 6.74 (d, 1H), 7.31 (m, 1H),

MS (APCI+) m/z 296 [M+H]".
49, (3-(3-chloro-4-((4-methylpiperazin-1-ymethyl)phenoxy)azetidin-1-y1)}(5-(4-

methoxyphenvl)-1.3.4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 16 employing 49A (2.7 g, 9.1
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (2.5 g, 10.0 mmol)
as starting materials afforded 2.9 g (64%) of 49 as a solid. 'H NMR (500 MHz, CDCls): §
2.28 (s, 3H), 2.3-2.7 (m, 8H), 3.56 (s, 2H), 3.88 (s, 3H), 4.32 (dd, 1H), 4.63 (dd, 1H), 4.74
(dd, 1H), 5.05 (m, 1H), 5.11 (m, 1H), 6.67 (dd, 1H), 6.78 (d, 1H), 7.02 (d, 2H), 7.39 (d,
1H), 8.09 (d, 2H), MS (APCI+) m/z 498 [M+H]", LC purity: 95%.

Example 50
(3-(3-Chloro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone
cl o
(\N/\@ /C/N JKKN\N
/N\) o 04

Using a similar protocol as described in Example 16 employing 49A (0.14 g, 0.47
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.15 g, 0.69 mmol) as starting
materials afforded 70 mg (31%) of 50 as a solid. '"H NMR (500 MHz, DMSO-dq): & 2.13
(s, 3H), 2.3-2.5 (m, 8H), 3.45 (s, 2H), 4.09 (dd, 1H), 4.53 (dd, 1H), 4.62 (dd, 1H), 5.09 (m,
1H), 5.17 (m, 1H), 6.88 (dd, 1H), 6.97 (d, 1H), 7.37 (d, 1H), 7.62 (t, 2H), 7.68 (t, 1H), 8.05
(d, 2H), MS (APCI+) m/z 468 [M+H]', LC purity: 98%.
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Example 51
(5-(4-(Difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-
3-fluorophenoxy)azetidin-1-yl)methanone
F
0

LT Ty

o o)

F
O{F

Using a similar protocol as described in Example 16 employing 26C (0.15 g, 0.65
mmol) and 37A (0.20 g, 0.71 mmol) as starting materials afforded 35 mg (12%) of S1 as a
solid. "H NMR (500 MHz, CDCls): § 2.25 (s, 6H), 3.43 (s, 2H), 4.33 (dd, 1H), 4.65 (dd,
1H), 4.74 (dd, 1H), 5.06 (m, 1H), 5.13 (m, 1H), 6.51 (m, 2H), 7.27 (m, 3H), 8.17 (d, 2H),
MS (APCI+) m/z 463 [M+H]', LC purity: 95%.
Example 52
(3-(3-Methoxy-2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

O/ o
N N
GA@D& \
o 04

52A. 4-Hydroxy-2-methoxy-3-methylbenzaldehyde

O O/

OH
2-Methoxy-3-methyl-4-(tetrahydro-2 H-pyran-2-yloxy)benzaldehyde — for
preparation see e.g. Journal of Medicinal Chemistry , 41, 4819-4832 (1998) —(2.10 g, 8.4
mmol) was dissolved in ethanol (40 mL) and then HCI (2M, 40 mL) was added. After 20

minutes the solution was concentrated under reduced pressure. The aqueous residue was
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extracted twice with EtOAc and the combined organic solutions were washed with brine.
The solution was dried over Na,SO,4 and the solvent was removed by evaporation. The
product was washed with petroleum-ether. There was obtained 1.0 g (72%) of 52A as a
solid. "H NMR (500 MHz, CDCls): § 2.05 (s, 3H), 3.78 (s, 3H), 6.74 (d, 1H), 7.49 (d, 1H),
10.05 (s, 1H).

52B. 1-(4-(Azetidin-3-yloxvy)-2-methoxy-3-methylbenzyl)pyrrolidine

Using similar protocols as described in Examples 31A, 31B and 31C employing
pyrrolidine and 52A as starting materials afforded 0.25 g (30%) of 52B as an oil. 'H NMR
(500 MHz, CDCls): 8 1.75 (s, 4H), 2.16 (s, 3H), 2.51 (s, 4H), 3.70 (s, 2H), 3.74 (s, 3H),
3.79 (m, 2H), 3.91 (m, 2H), 4.97 (m, 1H), 6.29 (d, 1H), 7.11 (d, 1H), MS (APCI+) m/z 277
[M+H]".

52.  (3-(3-Methoxy-2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-

methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 16 employing 52B (0.25 g, 0.90
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.34 g, 1.36 mmol)
as starting materials afforded 160 mg (37%) of 52 as a solid. '"H NMR (500 MHz, CDCl:):
0 1.77 (s, 4H), 2.19 (s, 3H), 2.52 (s, 4H), 3.60 (s, 2H), 3.76 (s, 3H), 3.89 (s, 3H), 4.35 (dd,
1H), 4.66 (dd, 1H), 4.75 (dd, 1H), 5.07 (m, 1H), 5.13 (dd, 1H), 6.29 (d, 1H), 7.02 (d, 2H),
7.17 (d, 1H), 8.10 (d, 2H), MS (APCI+) m/z 479 [M+H]', LC purity: 95%.

Example S3
(3-(3-Methyl-4-((methylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone

0

~ )k\/N
Juae.

o o)

Iz
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53A. (3-Hydroxvazetidin-1-y)(5-phenyl-1.3.4-oxadiazol-2-yl)methanone
0

Ty

HO o

To a clear solution of ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.40 g, 1.83
mmol) in dry methanol (5 mL) was added sodium cyanide (18 mg, 0.37 mmol). A solution
of 3-hydroxyazetidine hydrochloride (0.45 g, 2.84 mmol) and triethylamine (0.40 mL, 2.84
mmol) in methanol (5SmL) was added at ambient temperature. After stirring for 20 min
water (20 mL) and dichloromethane (30 mL) were added. The layers were separated and
the aqueous phase was extracted twice with dichloromethane (30 mL). The combined
organic layers were evaporated. The crude product was then treated with toluene (5 mL),
filtered, washed with toluene (5 mL) and dried in vacuo. There was obtained 0.40 g (90%)
of 53A as a solid. "H NMR (400 MHz, DMSO-ds): & 3.84 (dd, 1H), 4.31 (m, 2H), 4.56 (m,
1H), 4.79 (dd, 1H), 5.87 (d, 1H), 7.64 (m, 3H), 8.05 (d, 2H), MS (APCI+) m/z 246
[M+H]".

53B. 1-(5-Phenvyl-1.3.4-oxadiazole-2-carbonyl)azetidin-3-yl methanesulfonate

A suspension of 53A (2.00 g, 8.16 mmol) in dichloromethane (200 mL) was cooled
in an ice-bath. Triethylamine (1.58 mL, 11.42 mmol) was added followed by methane-
sulfonyl chloride (0.85 mL, 11.01 mmol). After the addition, the cooling bath was
removed. The mixture was stirred overnight and then transferred to a separatory funnel.
The mixture was washed with water and then with aqueous NaHCOs. The organic solution
was dried (phase separator) and evaporated. There was obtained 2.58 g (98%) of 53B as a
solid. "H NMR (500 MHz, CDCls): § 3.13 (s, 3H), 4.43 (dd, 1H), 4.64 (dd, 1H), 4.87 (dd,
1H), 5.12 (dd, 1H), 5.40 (m, 1H), 7.54 (t, 2H), 7.59 (t, 1H), 8.15 (d, 2H), MS (APCI+) m/z
324 [M+H]".
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53C. 2-Methyl-4-(1-(5-phenyl-1,3.4-oxadiazole-2-carbonyl)azetidin-3-

vloxy)benzaldehyde

O

BeVsae

o o)

To a solution of of 4-hydroxy-2-methylbenzaldehyde (0.11 g, 0.79 mmol) and 53B
(0.20 g, 0.62 mmol) in DMF (10 mL) under nitrogen was added Cs,COs (0.24 g, 0.74
mmol). The mixture was stirred at 90 °C for 20 h, cooled to RT and then diluted with
DCM. The solids were filtered off and the filtrate was evaporated. The product was
purified on two occasions by preparative HPLC (Kromasil, C8) ecluting with a gradient of
acetonitrile and a mixture of acetic acid and water (0.2%). The pure fractions were
combined and concentrated. The aqueous residues were extracted with DCM and the
organic solutions were evaporated. There was obtained 162 mg (72%) of 53C as a solid.
'H NMR (500 MHz, CDCls): 8 2.66 (s, 3H), 4.34 (d, 1H), 4.69 (dd, 1H), 4.76 (d, 1H),
5.17 (m, 2H), 6.64 (d, 1H), 6.72 (dd, 1H), 7.53 (t, 2H), 7.59 (t, 1H), 7.78 (d, 1H), 8.15 (d,
1H), 10.14 (s, 1H), MS (APCI+) m/z 364 [M+H] .
53. (3-(3-Methyl-4-((methylamino)methyl)phenoxy)azetidin-1-y1)(5-phenyl-1,3.4-

oxadiazol-2-yl)methanone

Titantum(IV) isopropoxide (0.20 mL, 0.68 mmol) was added to a methanol solution
of methylamine (0.75 mL 2M, 1.50 mmol). The resulting solution was added to S3C (162
mg, 0.45 mmol) and then methanol (1 mL) was added. After 60 min, DCM (5 mL) was
added and the solution was stirred for 2 h. Sodium borohydride (21 mg, 0.56 mmol) was
added and the mixture was stirred for 60 min. Water was added and the mixture was
filtered through Celite and the solid was washed extensively with DCM. The filtrate was
further filtered through a phase separator and the organic solution was evaporated. The
product was purified by preparative HPLC (Kromasil, C8) eluting with a gradient of
acetonitrile and a mixture of acetic acid and water (0.2%). The pure fractions were
combined and freeze-dried twice. There was obtained 74 mg (44%) of 53 as a solid. 'NMR
(500 MHz, CDCls): 8 2.27 (s, 3H), 2.3-2.6 (m, 4H), 3.62 (m, 2H), 4.24 (dd, 1H), 4.56 (dd,
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1H), 4.66 (dd, 1H), 4.99 (m, 1H), 5.04 (m, 1H), 6.49 (d, 1H), 6.54 (s, 1H), 7.15 (d, 1H),

7.46 (t, 2H), 7.51 (¢, 1H), 8.08 (d, 2H), MS (APCI+) m/z 379 [M+H]', LC purity: 99%.

Example 54
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-
((methylamino)methyl)phenoxy)azetidin-1-yl)methanone

(0]
~
N N
H N)kf \
/\CEO/C/ ! p

O_

54A. 4-(1-(5-(4-Methoxypheny])-1,3.4-oxadiazole-2-carbonyl)azetidin-3-yloxy)-3-
Q 0
H N
J\@Dkr/ ,
0 04

Using similar protocols as described in Example 53A, S3B and 53C employing

methylbenzaldehyde

O_

ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate as starting material afforded
0.37 g (38%) of 54A as a solid. '"H NMR (500 MHz, CDCls): § 2.32 (s, 3H), 3.89 (s, 3H),
4.36 (d, 1H), 4.72 (dd, 1H), 4.80 (d, 1H), 5.17 (m, 2H), 6.62 (d, 1H), 7.02 (d, 2H), 7.71 (d,
1H), 7.74 (s, 1H), 8.10 (d, 2H), 9.89 (s, 1H), MS (APCI+) m/z 394 [M+H] .

54. (5-(4-Methoxyphenyl)-1.3.4-oxadiazol-2-y1)(3-(2-methyl-4-

((methylamino)methyl)phenoxy)azetidin-1-yl)methanone

Using a similar protocol as described in Example 53 employing S4A (0.33 g, 0.84
mmol) as starting material afforded 130 mg (38%) of 54 as a solid. 'H NMR (500 MHz,
CDCls): 8 2.25 (s, 3H), 2.46 (s, 3H), 3.67 (s, 2H), 3.89 (s, 3H), 4.33 (m, 1H), 4.65 (m, 1H),
4.75 (m, 1H), 5.06 (m, 1H), 5.13 (m, 1H), 6.45 (d, 1H), 7.03 (d, 2H), 7.08 (d, 1H), 7.16 (s,
1H), 8.10 (d, 2H), MS (APCI+) m/z 409 [M+H]", LC purity: 98%.
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Example S5
(3-(4-((3-Methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone
0
LT Ty
o o 0~

O_

55A. 4-(1-(5-(4-Methoxypheny)-1,3.4-oxadiazole-2-carbonyl)azetidin-3-
Q 0
H N
k@\ /C/N)kf N
0 o4

Using similar protocols as described in Example 53A, S3B and 53C employing

vloxy)benzaldehyde

O_

ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate as starting material afforded
0.47 g (32%) of 55A as a solid. '"H NMR (500 MHz, CDCl): & 3.89 (s, 3H), 4.36 (d, 1H),
4.70 (dd, 1H), 4.79 (m, 1H), 5.18 (m, 2H), 6.91 (d, 2H), 7.03 (d, 2H), 7.88 (d, 2H), 8.10 (d,
2H), 9.93 (s, 1H), MS (APCI+) m/z 380 [M+H] .

55.  (3-(4-((3-Methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-

methoxyphenyl)-1,3.4-oxadiazol-2-yl)methanone
Intermediate S5A (0.15 g, 0.40 mmol) was dissolved in dry DCM (6 mL) and 3-

methoxyazetidine hydrochloride (64 mg, 0.51 mmol) was added followed by triethylamine
(0.071 mL, 0.51 mmol). The reaction mixture was stirred at RT for 30 min and then
sodium triacetoxyborohydride (126 mg, 0.59 mmol) was added. The mixture was stirred
for 2 h and then diluted with DCM and transferred to a separatory funnel. The organic
layer was washed with an aqueous solution of Na,CQOs, dried (phase separator) and
evaporated. The crude product was purified by flash column chromatography eluting with

a mixture of DCM and MeOH, which contained 2M NH3; (30:1). There was obtained 135
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mg (76%) of 55 as a solid. "H NMR (500 MHz, CDCls): & 2.93 (m, 2H), 3.25 (s, 3H), 3.58
(m, 4H), 3.89 (s, 3H), 4.05 (m, 1H), 4.32 (m, 1H), 4.63 (m, 1H), 4.75 (m, 1H), 5.06 (m,
1H), 5.11 (m, 1H), 6.73 (d, 1H), 7.02 (d, 2H), 7.22 (d, 2H), 8.10 (d, 2H), MS (APCI+) m/z
451 [M+H]', LC purity: 97%.

Example 56
(3-(4-((3-Cyclopropyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

0
N N

HO N)k\é N

ZC//\Q\O//:/ S

o—
Using a similar protocol as described in Example 55 employing S5A (0.15 g, 0.40
mmol) and 3-cyclopropylazetidin-3-ol (77 mg, 0.51 mmol) - for preparation see ¢.g.
WO02009018415 - as starting materials afforded 166 mg (88%) of 56 as a solid. 'H NMR
(500 MHz, CDCls): 8 0.44 (m, 2H), 0.55 (m, 2H), 1.20 (m, 1H), 3.03 (d, 2H), 3.22 (d, 3H),
3.60 (s, 2H), 3.89 (s, 3H), 4.32 (m, 1H), 4.64 (m, 1H), 4.75 (m, 1H), 5.06 (m, 1H), 5.11 (m,
1H), 6.73 (d, 2H), 7.02 (d, 2H), 7.23 (d, 2H), 8.10 (d, 2H), MS (APCI+) m/z 477 [M+H]’,
LC purity: 92%.
Example 57
(3-(2-Chloro-4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone

(@]
Cl
Urae@Prae
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57A. 3-Chloro-4-(1-(5-phenvl-1.3.4-oxadiazole-2-carbonyl)azetidin-3-

vloxy)benzaldehyde

O

Cl
H N)KKN\N
JUERG

o o)

Using a similar protocol as described in Example 53C employing S3B (1.0 g, 3.10
mmol) and 3-chloro-4-hydroxybenzaldehyde (0.50 g, 3.19 mmol) as starting materials
afforded 0.54 g (45%) of 57A as a solid. '"H NMR (500 MHz, CD;0D): § 4.34 (m, 1H),
4.77 (m, 2H), 5.25 (m, 1H), 5.36 (m, 1H), 7.05 (d, 1H), 7.62 (m, 3H), 7.7-8.1 (m, 2H), 8.14
(d, 2H), 9.87 (s, 1H), MS (APCI+) m/z 384 [M+H] .

57. (3-(2-Chloro-4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1.3.4-oxadiazol-2-y])methanone

Using a similar protocol as described in Example 55 employing 57A (0.12 g, 0.31
mmol) and 3-methoxyazetidine hudrochloride (50 mg, 0.40 mmol) as starting materials
afforded 60 mg (43%) of 57 as a solid. '"H NMR (500 MHz, CD;OD):  3.02 (m, 2H), 3.25
(s, 3H), 3.55 (m, 2H), 3.59 (s, 2H), 4.04 (m, 1H), 4.29 (d, 1H), 4.73 (m, 2H), 5.19 (m, 2H),
6.84 (d, 1H), 7.21 (d, 1H), 7.38 (s, 1H), 7.59 (t, 2H), 7.65 (t, 1H), 8.14 (d, 2H), MS
(APCI+) m/z 456 [M+H]', LC purity: 96%.

Example 58
(3-(2-Chloro-4-((3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone
0
cl
QLY
N
HO o 0~

Using a similar protocol as described in Example 55 employing 57A (0.12 g, 0.31
mmol) and 3-hydroxyazetidine hudrochloride (40 mg, 0.37 mmol) as starting materials
afforded 50 mg (36%) of 58 as a solid. '"H NMR (500 MHz, CD;OD): § 2.65 (m, 2H), 2.95
(m, 2H), 3.58 (m, 2H), 4.28 (dd, 1H), 4.35 (m, 1H), 4.73 (m, 2H), 5.19 (m, 2H), 6.83 (d,
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1H), 7.20 (d, 1H), 7.37 (s, 1H), 7.59 (t, 2H), 7.64 (t, 1H), 8.14 (d, 2H), MS (APCI+) m/z
441 [M+H]', LC purity: 97%.

Example 59
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
yvlmethyl)phenylthio)azetidin-1-yl)methanone

saeUrae

O_

59A. tert-Butyl 3-(4-(methoxycarbonyl)phenylthio)azetidine-1-carboxylate

Methyl 4-mercaptobenzoate (3.00 g, 17.8 mmol) and tert-butyl 3-

(methylsulfonyloxy)azetidine-1-carboxylate (4.48 g, 17.8 mmol) were dissolved in DMF
(30 mL). Cs,CO3 (6.97 g, 21.4 mmol) was added and the mixture was stirred at 90 °C for 3
hours, then cooled to room temperature. EtOAc (50 ml) was added and the solids were
filtered off. The filtrate was washed with a saturated aqueous K,CO; solution (20 mL),
dried (MgS0O,) and then evaporated. The residue was purified by column chromatography
eluting with heptane, EtOAc/heptane (5:95, then 10:90). There was obtained 3.10 g (53%)
of 59A as a solid. '"H NMR (500 MHz, CDCls): § 1.45 (s, 9H), 3.89 (m, 2H), 3.90 (s, 3H),
4.11 (m, 1H), 4.42 (t, 2H), 7.16 (d, 2H), 7.95 (d, 2H).

59B. 4-(1-(tert-Butoxycarbonyl)azetidin-3-ylthio)benzoic acid

A solution of LiOH (0.33 g, 13.7 mmol) in water (30 mL) was added dropwise to a
solution of 59A (2.2 g, 6.8 mmol) in THF (30 mL). The mixture was stirred at RT for 15 h

and then concentrated on a rotavapor when most of the organic solvent was removed. The

aqueous solution was cooled by an external ice-bath and the pH was adjusted to pH 3 by
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adding aqueous HCI (0.2M) dropwise in the presence of EtOAc. The aqueous layer was
further extracted with EtOAc and the combined organic solutions were washed with brine.
The solution was dried over Na,SO4 and then evaporated. There was obtained 2.0 g (95%)
of 59A as a powder. 'H NMR (500 MHz, CDCls): § 1.44 (s, 9H), 3.90 (m, 2H), 4.13 (m,
1H), 4.44 (t, 2H), 7.19 (d, 2H), 8.01 (d, 2H).

59C. tert-Butyl 3-(4-(pyrrolidine-1-carbonyl)phenvlthio)azetidine- 1-carboxylate

@kQL&

Pyrrolidine (0.60 g, 8.4 mmol) was added to a solution of 59B (2.0 g, 6.5 mmol)
and DCM (25 mL). The mixture was cooled to 0°C and then DIPEA and TBTU were

added in the given order. The mixture was stirred at 0°C for 20 min and then at RT for 1.5
h. The solution was washed with aqueous Na,CO; (1M) and then the organic solution was
evaporated. The product was purified by silica-gel chromatography using 1-5% methanol
in DCM. There was obtained 2.3 g (98%) of 59C as an oil. "H NMR (500 MHz, CDCls): &
1.42 (s, 9H), 1.89 (m, 4H), 3.41 (m, 2H), 3.62 (m, 2H), 3.86 (m, 2H), 4.04 (m, 1H), 4.34
(m, 2H), 7.19 (d, 2H), 7.45 (d, 2H), MS (APCI+) m/z 363 [M+H] .

59D. (4-(Azetidin-3-ylthio)phenyl)(pyrrolidin-1-yl)methanone

To a solution of 59C (1.40 g, 3.89 mmol) in dioxane (20 mL) was added a solution
of HCI (4M in dioxane, 20 mL). The mixture was stirred at RT over night and then the

solvent was removed by evaporation. The residue was partitioned between DCM and
water. The Organic solution was extracted with an aqueous solution of HC1 (0.1 M). The
combined aqueous solutions were pH adjusted to pH > 11 by carefully adding a saturated
aqueous solution of Na,COs. The mixture was extracted several times with DCM. The
solvent was removed by evaporation. There was obtained 0.56 g (55%) of 59D as an oil.
'H NMR (500 MHz, CDCl3): & 1.88 (m, 2H), 1.94 (m, 2H), 3.43 (m, 2H), 3.62 (m, 2H),
3.68 (m, 2H), 4.04 (m, 2H), 4.29 (m, 1H), 7.19 (d, 2H), 7.44 (d, 2H), MS (APCI+) m/z 263
[M+H]".
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S9E. 1-(4-(Azetidin-3-ylthio)benzyl)pyrrolidine

SRGWs

Intermediate 59D (0.56 g, 2.1 mmol) was dissolved in dry THF (4 mL) under

nitrogen. A THF solution of LiAlH4 (5 mL 1M, 5 mmol) was added dropwise. The mixture
was stirred at 50°C for 5 h. Water (0.2 mL), aqueous 15% NaOH solution (0.2 mL) and
then water (0.2 mL) were added carefully in the given order while cooling. The mixture
was stirred for one hour and the solid was filtered off. The solvent was removed by
evaporation. There was obtained 0.37 g (70%) of 59D as an oil. '"H NMR (500 MHz,
DMSO-dg): 8 1.64 (m, 4H), 2.37 (m, 4H), 2.9-4.2 (m, 6H), 7.0-7.3 (m, 4H), MS (APCI+)
m/z 249 [M+H]".

59. (5-(4-Methoxyphenyl)-1.3.4-oxadiazol-2-y1)(3-(4-(pyrrolidin-1-

vlmethyl)phenylthio)azetidin-1-vl)methanone
Intermediate S9E (0.37 g, 1.5 mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-

oxadiazole-2-carboxylate (0.48 g, 1.9 mmol) were mixed and heated to 120°C for 2h using
an oil-bath. The product was purified by flash-chromatography using 1-5% methanol/DCM
where the methanol contained ammonia (2M). The product crystallised when adding ether
and the solid was dried in vacuo. There was obtained 0.16 g (24%) of 59 as a solid. 'H
NMR (500 MHz, CDCls): 6 1.81 (m, 4H), 2.51 (m, 4H), 3.62 (m, 2H), 3.89 (s, 3H), 4.18
(m, 2H), 4.63 (m, 2H), 5.11 (m, 1H), 7.02 (d, 2H), 7.27 (m, 4H), 8.09 (d, 2H), MS
(APCI+) m/z 451 [M+H]", LC purity: 97%.

Example 60
(3-(4-((Dimethylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

O
AReVrae
s 0~

y)methanone
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60A. (3-(4-(Hydroxymethyl)phenylthio)azetidin-1-y1)(5-phenvyl-1.3.4-oxadiazol-2-
ylmethanone

o}

(4-Mercaptophenyl)methanol (2.38 g, 17.0 mmol) and 53B (5.00 g, 15.5 mmol)
were mixed in DMF (80 mL). Cs,COs (6.05 g, 18.56 mmol) was added. The mixture was
stirred at 90 °C overnight and then cooled room temperature. Ethyl acetate (150 mL) was
added and the mixture was washed with water (50 mL). The aqueous layer was extracted
with ethyl acetate (100 mL). The organic phases were combined, dried (MgS0O,) and
evaporated to dryness. The residue was purified by column chromatography eluting with
ethyl acetate /heptane (20:80, 40:60 and then 60:40). There was obtained 3.5 g (61%) of
60A as a solid. "H NMR (500 MHz, CDCls): § 4.19 (m, 2H), 4.64 (m, 2H), 4.69 (s, 2H),
5.10 (m, 1H), 7.34 (m, 4H), 7.53 (t, 2H), 7.59 (t, 1H), 8.15 (d, 2H), MS (APCI+) m/z 368
[M-H]'.
60B. (3-(4-(Chloromethyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3.4-oxadiazol-2-

ylmethanone
O
L)
. Y

Intermediate 60A (3.48 g, 9.47 mmol) was dissolved in dichloromethane (150 mL)

and the mixture was cooled in an ice bath. While stirring, thionyl chloride (0.76 mL, 10.4
mmol) was added dropwise. The cooling bath was removed after 30 min. The mixture was
stirred for 2.5 h and then evaporated to dryness. The residue was purified by column
chromatography eluting with dichloromethane. There was obtained 2.93 g (80%) of 60B as
a solid. "H NMR (500 MHz, CDCls): § 4.22 (m, 2H), 4.57 (s, 2H), 4.65 (m, 2H), 5.14 (m,
1H), 7.29 (d, 2H), 7.36 (d, 2H), 7.53 (t, 2H), 7.59 (t, 1H), 8.16 (d, 2H), MS (APCI+) m/z
386 [M+H]".

60. (3-(4-((Dimethylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3.4-oxadiazol-

2-yl)methanone
Dimethylamine hydrochloride (0.10 g, 1.24 mmol) and 60B (0.16 g, 0.41 mmol)
were mixed in DCM (5 ml). Triethylamine (0.290 ml, 2.07 mmol) was added and the

mixture was stirred at RT for 2.5 h. More of triethylamine (0.290 ml, 2.07 mmol) and
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dimethylamine hydrochloride (0.10 g, 1.24 mmol) were added. The mixture was stirred
overnight at RT and then diluted with DCM (10 ml). The mixture was washed with water,
filtered through a phase separator and then evaporated. The residue was purified by column
chromatography eluting with NH3; in MeOH (2M)/DCM (1:99, 2:98). There was obtained
0.14 g (84%) of 60 as a solid. "H NMR (500 MHz, CDCls): & 2.20 (s, 6H), 3.38 (s, 2H),
4.16 (m, 2H), 4.61 (m, 2H), 5.07 (m, 1H), 7.50 (t, 2H), 7.56 (t, 1H), 8.12 (d, 2H), MS
(APCI+) m/z 395 [M+H]', LC purity: 97%.

Example 61
(3-(4-(((2-Methoxyethyl)(methyl)amino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-
1,3,4-oxadiazol-2-yl)methanone hydrochloride

O
- YLty
N
SO
/O

Using a similar protocol as described in Example 60 employing 60B (0.16 g, 0.41
mmol) and 2-methoxy-N-methylethanamine (0.037 g, 0.41 mmol) as starting materials
afforded the desired compound in neutral form as a gum. The residue was then dissolved in
MeOH (2 ml) whereupon HCI in MeOH (1.25 M, 2 ml) was added. After a little while, it
was evaporated to dryness. The residue was triturated with MeOH/diethyl ether. There was
obtained 0.16 g (80%) of 61 as a solid. "H NMR (500 MHz, DMSO-dy): § 2.64 (s, 3H),
3.15 (m, 1H), 3.23 (m, 1H), 3.27 (s, 3H), 3.73 (m, 2H), 3.98 (m, 1H), 4.25 (dd, 1H), 4.34
(dd, 1H), 4.47 (m, 2H), 4.68 (m, 1H), 5.15 (m, 1H), 7.35 (d, 2H), 7.5-7.7 (m, 5H), 8.04 (d,
2H), 11.0 (m, 1H), MS (APCI+) m/z 439 [M+H]", LC purity: 88%.

Example 62
(3-(4-((3-Methoxyazetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(S-phenyl-1,3,4-

oxadiazol-2-yl)methanone

(@]
N
UraeWrae
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Using a similar protocol as described in Example 60 employing 60B (0.16 g, 0.41
mmol) and 3-methoxyazetidine (0.070 g, 0.83 mmol) as starting materials afforded 0.15 g
(82%) of 62 as a gum. 'H NMR (500 MHz, CDCls): § 2.90 (t, 2H), 3.21 (s, 3H), 3.55 (m,
4H), 4.01 (m, 1H), 4.14 (m, 2H), 4.59 (m, 2H), 5.07 (m, 1H), 7.23 (m, 4H), 7.49 (t, 2H),
s 7.54(t, 1H), 8.10 (d, 2H), MS (APCI+) m/z 437 [M+H]', LC purity: 94%.
Example 63
(3-(4-((Methylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

y)methanone hydrochloride
o)

H /C/N N
N
s o

10 Using a similar protocol as described in Example 60 (salt formation see Example
61) employing 60B (0.16 g, 0.41 mmol) and methylamine (1.7 mL 2M in THF, 3.3 mmol)
as starting materials afforded 0.12 g (68%) of 63 as a solid. 'H NMR (500 MHz, DMSO-
de): 8 2.51 (s, 3H), 3.98 (m, 1H), 4.07 (m, 2H), 4.44 (m, 2H), 4.68 (m, 1H), 5.13 (m, 1H),
7.36 (d, 2H), 7.52 (d, 2H), 7.63 (t, 2H), 7.68 (t, 1H), 8.04 (d, 2H), 9.27 (m, 1H), MS

15 (APCI+) m/z 381 [M+H]', LC purity: 97%.

Example 64
(3-(4-((Methyl(tetrahydro-2H-pyran-4-yl)amino)methyl)phenylthio)azetidin-1-yl)(5-
phenyl-1,3,4-o0xadiazol-2-yl)methanone

O
JQeWan e
N
O

20 Using similar protocol as described in Example 60 employing 60B (0.18 g, 0.47
mmol) and N-methyltetrahydro-2H-pyran-4-amine (0.064 g, 0.56 mmol) as starting
materials afforded 0.14 g (65%) of 64 as a solid. "H NMR (500 MHz, CDCls): § 1.61 (m,
2H), 1.71 (m, 2H), 2.13 (s, 3H), 2.57 (m, 1H), 3.32 (t, 2H), 3.52 (s, 2H), 3.98 (m, 2H), 4.14
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(m, 2H), 4.58 (m, 2H), 5.05 (m, 1H), 7.25 (s, 4H), 7.47 (t, 2H), 7.53 (t, 1H), 8.09 (d, 2H),
MS (APCI+) m/z 465 [M+H]', LC purity: 98%.

Example 65
(3-(4-((Methyl((tetrahydrofuran-3-yl)methyl)amino)methyl)phenylthio)azetidin-1-
yD(5-phenyl-1,3,4-0xadiazol-2-yl)methanone

(0]
QLY
N
cdhaniis
(0]

Using similar protocol as described in Example 60 employing 60B (0.17 g, 0.44
mmol) and N-methyl-1-(tetrahydrofuran-3-yl)methanamine (0.066 g, 0.57 mmol) as
starting materials afforded 0.092 g (45%) of 65 as a solid. '"H NMR (500 MHz, CDCl;): &
1.56 (m, 1H), 1.97 (m, 1H), 2.16 (s, 3H), 2.32 (m, 2H), 2.46 (m, 1H), 3.44 (m, 3H), 3.69
(m, 1H), 3.77 (m, 1H), 3.83 (m, 1H), 4.17 (m, 2H), 4.60 (m, 2H), 5.06 (m, 1H), 7.25 (s,
4H), 7.49 (t, 2H), 7.55 (t, 1H), 8.10 (d, 2H), MS (APCI+) m/z 465 [M+H]', LC purity:
97%.

Example 66
(3-(4-((Cyclopropylamino)methyl)phenylthio)azetidin-1-yl)(S-phenyl-1,3,4-oxadiazol-

N L
2eUrae'

2-y)methanone

Using similar protocol as described in Example 60 employing 60B (0.18 g, 0.47
mmol) and cyclopropylamine (0.080 g, 1.40 mmol) as starting materials afforded 0.090 g
(48%) of 66 as a solid. "H NMR (500 MHz, CDCls): § 0.36 (m, 4H), 2.00 (m, 1H), 3.78 (s,
(s, 2H), 4.14 (m, 2H), 4.58 (m, 2H), 5.04 (m, 1H), 7.25 (s, 4H), 7.47 (t, 2H), 7.55 (t, 1H),
8.10 (d, 2H), MS (APCI+) m/z 407 [M+H]", LC purity: 97%.
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Example 67
(3-(4-((3-(Hydroxymethyl)azetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(S-phenyl-

1,3,4-oxadiazol-2-yl)methanone
0
s o)

Azetidin-3-ylmethanol hydrochloride (55 mg, 0.44 mmol) and 60B (156 mg, 0.40
mmol) were mixed in acetonitrile (10 ml). To the suspension was added potassium
carbonate (0.13 g, 0.93 mmol). The mixture was heated to 80°C (oil bath) for 3 hours. The
mixture was cooled to room temperature. Acetonitrile (10 ml) was added and the mixture
was filtered. The filtrate was evaporated to dryness. The residue was purified by
preparative HPLC using a gradient of 20-85% acetonitrile in water/acetonitrile/ammonia
95/5/0.2 buffer over 25 minutes with a flow rate of 19 mL/min. There was obtained 99 mg
(56%) of 67 as a solid. "H NMR (500 MHz, CDCls): § 2.61 (m, 1H), 3.0-3.5 (m, 5H), 3.54
(m, 2H), 3.71 (m, 2H), 4.13 (m, 2H), 4.59 (m, 2H), 5.06 (m, 1H), 7.23 (m, 4H), 7.47 (t,
2H), 7.55 (t, 1H), 8.10 (d, 2H), MS (APCI+) m/z 437 [M+H]', LC purity: 97%.

Example 68
(3-(4-((3-(Difluoromethyl)azetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone
o
N N
Vi gPsrae
o 0
F

68A. 4-(1-(5-Phenvl-1.3.4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzaldehyde

Q 0
H N
)‘\©\ /C/N)Kf N
0 0~
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4-Hydroxybenzaldehyde (1.10 g, 9.17 mmol), cesium carbonate (3.49 g, 10.70
mmol) and 53B (2.70 g, 7.64 mmol) were mixed with DMF (80 mL). The mixture was
stirred at 110 °C for 18 h and then cooled to RT. The solids were filtered off and the filtrate
was evaporated. The residue was treated with methanol and the formed solid was collected
by filtration. Drying under vacuum afforded 1.8 g (62%) of 68A as a beige solid. 'H NMR
(500 MHz, DMSO-dy): 6 3.85 (s, 3H), 4.13 (dd, 1H), 4.57 (dd, 1H), 4.65 (dd, 1H), 5.12
(dd, 1H), 5.29 (m, 1H), 7.10 (d, 2H), 7.16 (d, 2H), 7.90 (d, 2H), 8.00 (d, 2H), 9.90 (s, 1H),
MS (APCI+) m/z 380 [M+H] .

68B. rert-Butyl 3-(difluoromethyl)azetidine-1-carboxylate

o

F

tert-Butyl 3-formylazetidine-1-carboxylate (0.93 g, 5.02 mmol) was dissolved in
DCM (2 mL) under nitrogen. Deoxofluor (1.9 g, 8.60 mmol) dissolved in DCM (2 mL)
was added and then, while stirring, a catalytic amount of ethanol (60 uL) was added. The
mixture was stirred at RT for 24 h and then poured into a mixture of DCM (50 mL) and
aqueous NaHCOs; (50 mL). The two layers were stirred vigorously until no more gas was
liberated. The organic solution was filtered through a phase separator and then the solvent
was removed by evaporation. There was obtained 1.10 g (96%) of 68B as an oil. '"H NMR
(500 MHz, CDCl;): & 1.44 (s, 9H), 2.93 (m, 1H), 3.88 (m, 2H), 4.00 (m, 2H), 5.94 (t, 1H).

68C. 3-(Difluoromethyl)azetidine hydrochloride
H

N Hl
F

F

68B (1.10 g, 5.31 mmol) was dissolved in a solution of HCI in dioxane (4M, 5 mL).
The mixture was stirred at RT for one day and then evaporated and co-evaporated several
times together with ethanol. There was obtained 0.8 g (100%) of the HCI1 adduct as a
yellow oil. "H NMR (500 MHz, DMSO-de): & 3.07 (m, 1H), 3.85 (m, 2H), 4.00 (m, 2H),
6.34 (t, 1H).
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68. (3-(4-((3-(Difluoromethyl)azetidin- 1 -yl )methyl)phenoxy)azetidin- 1-y1)(5-phenyl-

1,3.4-oxadiazol-2-yl)methanone

To a suspension of 68A (0.20 g, 0.57 mmol) in DCM (3 mL) was added 68C (0.25
g, 1.72 mmol) followed by DIPEA (0.30 mL, 1.72 mmol). Sodium triacetoxyborohydride
(0.24 g, 1.15 mmol) was added. The mixture was stirred at RT for 5 h and then diluted with

DCM. The solution was washed with an aqueous solution of NaHCQOj3 and then filtered
through a phase separator. The solvent was removed by evaporation. The product was
purified on a silica gel column using 1-4% methanol in DCM where the methanol
contained 2M ammonia. The product was triturated from ether and after drying in the hood
there was obtained 47 mg (19%) of 68 as a solid. 'H NMR (500 MHz, CDCls): § 2.86 (m,
1H), 3.19 (m, 2H), 3.36 (m, 2H), 3.55 (s, 2H), 4.34 (dd, 1H), 4.64 (dd, 1H), 4.78 (dd, 1H),
5.07 (m, 1H), 5.11 (m, 1H), 5.99 (t, 1H), 6.74 (d, 2H), 7.22 (d, 2H), 7.54 (t, 2H), 7.59 (4,
1H), 8.16 (d, 2H), MS (APCI+) m/z 441 [M+H]', LC purity: 90%. A sample of (3-(4-((3-
(difluoromethyl)azetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone was recrystallised from DCM/ Et,0 had m. p. 147 °C (purity 99%).
Example 69
(3-(4-((4-(Hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-methylphenoxy)azetidin-
1-yl)(5-phenyl-1,3,4-oxadiazol-2-yl)methanone

o)
N N
/C/N)k( Y
o) 04
HO

69A. tert-Butyl 3-(4-formyl-3-methylphenoxy)azetidine-1-carboxylate

geV=p)

A slurry of sodium hydride (60%, 0.12 g, 3.10 mmol) in DMF (4 ml) was cooled by
an ice-bath. Under nitrogen, 4-hydroxy-2-methylbenzaldehyde in DMF (2ml) was added.

The mixture was stirred for 30 min and then tert-butyl 3-(methylsulfonyloxy)azetidine-1-

carboxylate in DMF (4 ml) was added. The mixture was heated to 100 °C using an oil bath
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for 3 days and then cooled to RT. Water (100 ml) was added while stirring. The mixture
was extracted trice with EtOAc. The combined organic solutions were dried (MgS0O4) and
then evaporated. The residue was purified by silica gel chromatography eluting with
EtOAc/heptane (10:90). There was obtained 120 mg (20%) of partly purified 69A as an
oil. 'H NMR (500 MHz, CDCls): § 1.46 (s, 9H), 2.64 (s, 3H), 4.01 (m, 2H), 4.33 (m, 2H),
4.94 (m, 1H), 6.60 (d, 1H), 6.66 (dd, 1H), 7.76 (d, 1H), 10.13 (s, 1H).

69B. rert-Butyl 3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-

methylphenoxy)azetidine-1-carboxylate

To a solution of 69A (3.00 g, 10.3 mmol) in DCM (50 mL) was added (4-
methylpiperidin-4-yl)methanol (2.56 g, 15.5 mmol) followed by DIPEA (3.60 mL, 20.6

mmol). The reaction mixture was stirred at RT for 20 min and then sodium
triacetoxyborohydride (6.55 g, 30.9 mmol) was added. The mixture was stirred at RT
overnight and then washed with a saturated aqueous solution of Na,COs. The aqueous
layer was extracted several times with DCM. The organic layers were filtered through a
phase separator and then evaporated. There was obtained 3.1 g (74%) of the product as an
oil. 'H NMR (500 MHz, CDCl3): § 0.95 (s, 3H), 1.33 (m, 2H), 1.45 (s, 9H), 1.51 (m, 2H),
2.26 (m, 2H), 2.30 (s, 3H), 2.51 (m, 2H), 3.38 (s, 2H), 3.39 (s, 2H), 3.99 (m, 2H), 4.27 (m,
2H), 4.84 (m, 1H), 6.48 (dd, 1H), 6.56 (d, 1H), 7.16 (d, 1H), MS (APCI+) m/z 405
[M+H]".

69C. (1-(4-(Azetidin-3-yloxy)-2-methylbenzyl)-4-methylpiperidin-4-yl)methanol

Lo

To a solution of 69B (3.10 g, 7.66 mmol) in DCM (100 mL) was added TFA (30

mL) and the reaction mixture was stirred at RT for 2 h. The mixture was transferred to a
separatory funnel and water was added. The aqueous phase was carefully basified with

Na,COs. The organic layer was separated and the basic aqueous layer was extracted ten
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times with. The combined organic layers were filtered through a phase separator and the
solvent was removed by evaporation. The residue was dissolved in a mixture of THF (30
mL) and an aqueous solution of NaOH (1M, 40 mL). The mixture was stirred at RT for 4 h
and then the solution was concentrated using a rotavapor. The aqueous residue was
extracted several times with DCM. The aqueous layer was diluted with a saturated solution
of NaHCOs3 and the mixture was further extracted with DCM. The combined organic layers
were filtered through a phase separator and the solvent was removed by evaporation. There
was obtained 1.65 g (71%) of 69C as an oil. '"H NMR (500 MHz, CDClz): § 0.95 (s, 3H),
1.32 (m, 2H), 1.54 (m, 2H), 2.32 (m, 2H), 2.54 (m, 2H), 3.38 (s, 2H), 3.42 (s, 2H), 3.83 (m,
2H), 3.95 (m, 2H), 4.97 (m, 1H), 6.50 (dd, 1H), 6.57 (s, 1H), 7.16 (d, 1H), MS (APCI+)
m/z 305 [M+H]".

69.  (3-(4-((4-(Hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-

methylphenoxy)azetidin-1-y1)(5-phenyl-1.3.4-oxadiazol-2-yl)methanone
To a solution of 69C (1.65 g, 5.42 mmol) in methanol (25 mL) was added

commercially available ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (1.30 g, 5.96 mmol)
followed by sodium cyanide (53 mg, 1.10 mmol). The reaction mixture was stirred at RT
overnight. The solvent was removed by evaporation and the residue was dissolved in
DCM. The solution was washed with NaHCOs, filtered through a phase separator and then
evaporated to near dryness. Ether was added and the formed solid was filtered off and
washed with ether. The product was dried in vacuo to afford 1.85 g (72%) of 69 as a
crystalline solid, m. p. 167°C. '"H NMR (500 MHz, CDCl3): 8 0.96 (s, 3H), 1.31 (m, 2H),
1.52 (m, 2H) 2.28 (m, 2H), 2.34 (s, 3H), 2.51 (m, 2H), 3.38 (s, 2H), 3.40 (s, 2H), 4.31 (dd,
1H), 4.62 (dd, 1H), 4.73 (dd, 1H), 5.05 (m, 1H), 5.13 (m, 1H), 6.54 (dd, 1H), 6.60 (d, 1H),
7.18 (d, 1H), 7.53 (t, 2H), 7.59 (t, 1H), 8.17 (d, 2H), MS (APCI+) m/z 477 [M+H]", LC
purity: 99%.
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Example 70

(3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

(0]
HO 0 ©

70A. 3-Ethylazetidin-3-ol trifluoroacetate

H
N  xCF,CO,H
HO

tert-Butyl 3-cthyl-3-hydroxyazetidine-1-carboxylate (2.3 g, 11.43 mmol) was
dissolved in DCM (10 mL) and TFA (15 mL) was added. The reaction mixture was stirred

at RT for 2.5 h and then the mixture was evaporated. Ethanol was added and the mixture
was again evaporated to afford 3.0 g (100%) of 70A. 'H NMR (500 MHz, CDCls): § 0.96
(t, 3H), 1.81 (q, 2H), 3.94 (m, 4H).

70.  (3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-

methoxyphenyl)-1,3.4-oxadiazol-2-yl)methanone
To a solution of 55A (0.20 g, 0.53 mmol) in DCM (10 mL) was added 70A (0.20 g,
0.93 mmol) followed by DIPEA (0.17 mL, 0.95 mmol). The mixture was stirred at RT for

20 min and then sodium triacetoxyborohydride (0.22 g, 1.05 mmol) was added. The
mixture was stirred at RT overnight and then washed with an aqueous solution of Na,CO:s.
The organic solution was filtered through a phase separator and then the solvent was
removed by evaporation. The product was purified on a silica gel column using ethyl
acetate and then 5% methanol in DCM where the methanol contained 2M ammonia. There
was obtained 128 mg (52%) of 70 as a solid. "H NMR (500 MHz, CDCls): & 0.95 (t, 3H),
1.77 (q, 2H), 3.02 (d, 2H), 3.30 (d, 2H), 3.60 (s, 2H), 3.88 (s, 3H), 4.32 (m, 1H), 4.63 (m,
1H), 4.72 (m, 1H), 5.10 (m, 2H), 6.71 (d, 2H), 7.01 (d, 2H), 7.22 (d, 2H), 8.10 (d, 2H), MS
(APCI+) m/z 465 [M+H]', LC purity: 97%.
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Example 71

(3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone

0
N N
AT T
HO 0 ©
71A. 4-(1-(5-Phenyl-1,3.4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzaldehyde

Q 0
HJ\@\ //:/N)k(/N\N
0 0~

Intermediate 53B (5.0 g, 15.5 mmol) was dissolved in DMA (40 mL) and 4-
hydroxybenzaldehyde (2.17 g, 17.8 mmol) was added followed by Cs,CO; (5.8 g, 17.8

mmol). The mixture was stirred at 110°C for 5 h. Water was added and the mixture was
extracted trice with DCM. The solution was filtered through a phase separator and the
solvent was removed by evaporation. Ether was added to the residue and the formed solid
was filtered and washed with ether. The product was dried in vacuo to give 3.58 g (66%)
of 71A as a beige solid. '"H NMR (500 MHz, CDCls): § 4.37 (m, 1H), 4.70 (m, 1H), 4.79
(m, 1H), 5.18 (m, 2H), 6.91 (d, 2H), 7.53 (t, 2H), 7.60 (t, 1H), 7.87 (d, 2H), 8.16 (d, 2H),
9.92 (s, 1H).

71. (3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1.3.4-oxadiazol-2-y)methanone

Using a similar protocol as described in Example 70 employing 71A and 70A as
starting materials afforded 185 mg (30%) of 71 as a solid. '"H NMR (500 MHz, CDCl;): &
0.95 (t, 3H), 1.76 (q, 2H), 3.02 (d, 2H), 3.26 (d, 2H), 3.58 (s, 2H), 4.29 (m, 1H), 4.61 (m,
1H), 4.72 (m, 1H), 5.10 (m, 2H), 6.71 (d, 2H), 7.21 (d, 2H), 7.51 (t, 2H), 7.55 (t, 1H), 8.13
(d, 2H), MS (APCI+) m/z 435 [M+H]', LC purity: 94%.
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Example 72
(3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

(0]
AT Ty
HO 0 ©

o—
Using a similar protocol as described in Example 70 employing S4A and 70A as
starting materials afforded 93 mg (38%) of 72 as a solid. '"H NMR (500 MHz, CDCls): §
0.95 (t, 3H), 1.77 (q, 2H), 2.23 (s, 3H), 3.02 (d, 2H), 3.29 (d, 2H), 3.57 (s, 2H), 3.89 (s,
3H), 4.33 (m, 1H), 4.65 (m, 1H), 4.72 (m, 1H), 5.07 (m, 1H), 5.11 (m, 1H), 6.44 (d, 1H),
7.05 (m, 4H), 8.09 (d, 2H), MS (APCI+) m/z 479 [M+H]', LC purity: 99%.
Example 73
(3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

O
e eWeae
HO 0 ©

O_

73A. (3-Hydroxvazetidin-1-v)(5-(4-methoxyphenvl)-1.3.4-oxadiazol-2-y)methanone

O
O
HO N\N/

To a suspension of ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate —
see e.g. Journal fuer Praktische Chemie, 327, 109-116 (1985) - (0.50 g, 2.01 mmol) in dry

methanol (10 ml) was added sodium cyanide (20 mg, 0.40 mmol). A solution of 3-
hydroxyazetidine hydrochloride (0.26 g, 2.42 mmol) in methanol (2 ml) and then
tricthylamine (0.34 mL, 2.42 mmol) were added at ambient temperature. The reaction

mixture was stirred at ambient temperature over night. Water (20 ml) and dichloromethane
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(30 ml) were added. Some of the desired product precipitated and was filtered off. The two
layers after filtration were separated and the aqueous phase was extracted twice with
dichloromethane (30 ml). The combined organic layers were dried over MgSQO4 and the
solution was evaporated. In total, there was obtained 0.43 g (77%) of 73A as a solid. 'H
NMR (400 MHz, DMSO-de):  3.82 (dd, 1H), 3.84 (s, 3H), 4.30 (m, 2H), 4.55 (m, 1H),
4.77 (dd, 1H), 5.85 (d, 1H), 7.16 (d, 2H), 7.98 (d, 2H), MS (APCI+) m/z 276 [M+H] .
73B.  1-(5-(4-Methoxyphenyl)-1.3.4-oxadiazole-2-carbonyl)azetidin-3-yl

(o]
s 17O
/S\O/C/ '\}\N/ \

A suspension of 73A (5.45 g, 19. 8 mmol) in dichloromethane (100 ml) was cooled

methanesulfonate

in an ice-bath. Triethylamine (4.4 mL, 31.7 mmol) was added followed by
methanesulfonyl chloride (2.3 mL, 29.7 mmol). After the addition, the cooling bath was
removed. The mixture was stirred for 7 h. The mixture was transferred to a separatory
funnel and was washed with water followed by aqueous NaHCOj (sat.). The organic
solution was dried (phase separator) and evaporated. Dichloromethane (50 mL) and diethyl
ether (200 mL) were added and the solid product was filtered. The product was washed
twice with diethyl ether and then dried in vacuo. There was obtained 5.03 g (72%) of 73B
as a solid. '"H NMR (500 MHz, CDCL): § 3.13 (s, 3H), 3.90 (s, 3H), 4.42 (dd, 1H), 4.64
(dd, 1H), 4.86 (dd, 1H), 5.11 (dd, 1H), 5.40 (m, 1H), 7.02 (d, 2H), 8.09 (d, 2H), MS
(APCI+) m/z 354 [M+H]".

73C. 4-(1-(5-(4-Methoxyphenyl)-1.3.4-oxadiazole-2-carbonyl)azetidin-3-yloxy)-2-

methylbenzaldehyde

Using a similar protocol as described in Example 71A employing 73B and 4-
hydroxy-2-methylbenzaldehyde as starting materials afforded 9.4 g (67%) of 73C as a
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solid. "H NMR (500 MHz, CDCls): 8 2.67 (s, 3H), 3.89 (s, 3H), 4.37 (m, 1H), 4.70 (m,
1H), 4.78 (m, 1H), 5.15 (m, 2H), 6.65 (s, 1H), 6.74 (d, 1H), 7.02 (d, 2H), 7.78 (d, 1H), 8.11
(d, 2H), 10.2 (s, 1H).

73. (3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-y1)(5-

(4-methoxyphenvyl)-1,3.4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 70 employing 73C and 70A as
starting materials afforded 100 mg (41%) of 73 as a solid. '"H NMR (500 MHz, CDCls): &
0.98 (t, 3H), 1.80 (q, 2H), 2.30 (s, 3H), 2.98 (m, 2H), 3.33 (d, 2H), 3.57 (s, 2H), 3.89 (s,
3H), 4.32 (m, 1H), 4.63 (m, 1H), 4.73 (m, 1H), 5.05 (m, 1H), 5.11 (m, 1H), 6.54 (d, 1H),
6.59 (s, 1H), 7.03 (d, 2H), 7.16 (d, 1H), 8.10 (d, 2H), MS (APCI+) m/z 479 [M+H]', LC
purity: 96%.

Example 74
(3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-o0xadiazol-2-yl)methanone

0
N N
AT Y
HO 0 ©
74A. 3-Methyl-4-(1-(5-Phenyl-1,3.4-oxadiazole-2-carbonyl)azetidin-3-

e 0
aed-aq
o (0]

Using a similar protocol as described in Example 71A employing S3B and 4-

vloxy)benzaldehyde

hydroxy-3-methylbenzaldehyde as starting materials afforded 0.8 g (28%) of 74A as a
solid. "H NMR (500 MHz, CDCls): § 2.33 (s, 3H), 4.40 (m, 1H), 4.71 (m, 1H), 4.82 (m,
1H), 5.19 (m, 2H), 6.61 (s, 1H), 7.54 (t, 2H), 7.60 (t, 1H), 7.73 (d, 1H), 7.75 (s, 1H), 8.18
(d, 2H), 9.89 (s, 1H).
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74. (3-(4-((3-Ethyl-3-hydroxvazetidin-1-vDmethy])-2-methylphenoxy)azetidin-1-y1)(5-

phenyl-1.3.4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 70 employing 74A and 70A as
starting materials afforded 35 mg (11%) of 74 as a solid. '"H NMR (500 MHz, CDCl): §
0.95 (t, 3H), 1.78 (q, 2H), 2.24 (s, 3H), 3.01 (d, 2H), 3.31 (d, 2H), 3.57 (s, 2H), 4.35 (m,
1H), 4.68 (m, 1H), 4.75 (m, 1H), 5.07 (m, 1H), 5.12 (m, 1H), 6.45 (d, 1H), 7.06 (d, 1H),
7.11 (s, 1H), 7.52 (t, 2H), 7.60 (t, 1H), 8.16 (d, 1H), MS (APCI+) m/z 449 [M+H]", LC
purity: 97%.

Example 75
(3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-o0xadiazol-2-yl)methanone

(0]
/ﬁﬁ Jone:
HO 0 °

Using a similar protocol as described in Example 70 employing 53C and 70A as
starting materials afforded 189 mg (50%) of 75 as a solid. "H NMR (600 MHz, DMSO-ds):
0 0.84 (t, 3H), 1.59 (q, 2H), 2.21 (s, 3H), 2.79 (d, 2H), 3.16 (d, 2H), 3.46 (s, 2H), 4.04 (m,
1H), 4.48 (m, 1H), 4.59 (m, 1H), 4.97 (s, 1H), 5.05 (m, 2H), 6.62 (d, 1H), 6.66 (s, 1H),
7.12 (d, 1H), 7.62 (t, 2H), 7.66 (t, 1H), 8.04 (d, 2H), MS (APCI+) m/z 449 [M+H]", LC
purity: 91%.
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Example 76
(3-(4-((3-Hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

(0]
R ePrae:
HO o °

o—
Using a similar protocol as described in Example 70 employing S5A and 3-
methylazetidin-3-ol hydrochloride as starting materials afforded 124 mg (52%) of 76 as a
solid. "H NMR (500 MHz, CDCls): § 1.45 (s, 3H), 3.42 (d, 2H), 3.56 (d, 2H), 3.77 (s, 2H),

3.89 (s, 3H), 4.31 (m, 1H), 4.65 (m, 1H), 4.76 (m, 1H), 5.08 (m, 1H), 5.13 (m, 1H), 6.78
(d, 2H), 7.02 (d, 2H), 7.29 (d, 2H), 8.10 (d, 2H), MS (APCI+) m/z 451 [M+H]', LC purity:
96%.

Example 77
(3-(4-((3-Hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone
0
N N
s aePrae
HO o ©

Using a similar protocol as described in Example 70 employing 71A and 3-
methylazetidin-3-ol hydrochloride as starting materials afforded 20 mg (16%) of 77 as a
solid. "H NMR (500 MHz, CDCls): § 1.50 (s, 3H), 3.14 (d, 2H), 3.33 (d, 2H), 3.63 (s, 2H),
4.32 (m, 1H), 4.64 (m, 1H), 4.76 (m, 1H), 5.05 (m, 1H), 5.12 (m, 1H), 6.74 (d, 2H), 7.24
(d, 2H), 7.53 (t, 2H), 7.59 (t, 1H), 8.16 (d, 2H), MS (APCI+) m/z 421 [M+H]", LC purity:
88%.
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Example 78
(3-(2-Chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-o0xadiazol-2-yl)methanone

0
N N
WC/ LNJKK /\N
HO 0 ©
cl
78A. 3-Chloro-4-(1-(5-phenvl-1.3.4-oxadiazole-2-carbonyl)azetidin-3-

e 0
RePrae
o O
Cl

Using a similar protocol as described in Example 71A employing S3B and 3-

vloxy)benzaldehyde

chloro-4-hydroxybenzaldehyde as starting materials afforded 51 mg (10%) of 78A as a
solid. "H NMR (500 MHz, CDCls): § 4.44 (m, 1H), 4.75 (m, 1H), 4.87 (m, 1H), 5.22 (m,
2H), 6.75 (s, 1H), 7.53 (t, 2H), 7.61 (t, 1H), 7.80 (d, 1H), 7.98 (s, 1H), 8.18 (d, 2H), 9.90
(s, 1H).

78.  (3-(2-Chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-

v1)(5-phenyl-1.3.4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 70 employing 78A and 3-
methylazetidin-3-ol hydrochloride as starting materials afforded 34 mg (56%) of 78 as a
solid. "H NMR (500 MHz, CDCls): § 1.50 (s, 3H), 3.07 (d, 2H), 3.30 (d, 2H), 3.57 (s, 2H),
4.39 (m, 1H), 4.65 (m, 1H), 4.81 (m, 1H), 5.13 (m, 2H), 5.29 (s, 1H), 6.59 (m, 2H), 7.13
(d, 1H), 7.35 (s, 1H), 7.53 (t, 2H), 7.59 (t, 1H), 8.16 (d, 2H), MS (APCI+) m/z 455
[M+H]", LC purity: 93%.
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Example 79
(3-(2-Chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

(0]
N N
HO o °
Cl

O_

s T9A. 3-Chloro-4-(1-(5-(4-methoxyphenyl)-1.3.4-oxadiazole-2-carbonyl)azetidin-3-

Q 0
H N
Jag e
o o
cl

Using a similar protocol as described in Example 71A employing 73B and 3-

vloxy)benzaldehyde

O_

chloro-4-hydroxybenzaldehyde as starting materials afforded 80 mg (15%) of 79A as a

10 solid. '"H NMR (500 MHz, CDCls): & 3.89 (s, 3H), 4.43 (m, 1H), 4.74 (m, 1H), 4.85 (m,
1H), 5.21 (m, 2H), 6.75 (s, 1H), 7.02 (d, 2H), 7.79 (d, 1H), 7.97 (s, 1H), 8.11 (d, 2H), 9.89
(s, 1H).
79.  (3-(2-Chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-

v1)(5-phenyl-1.3.4-oxadiazol-2-yl)methanone

15 Using a similar protocol as described in Example 70 employing 79A and 3-
methylazetidin-3-ol hydrochloride as starting materials afforded 29 mg (31%) of 79 as a
solid. "H NMR (500 MHz, CDCls): § 1.51 (s, 3H), 3.04 (d, 2H), 3.28 (d, 2H), 3.57 (s, 2H),
3.89 (s, 3H), 4.41 (m, 1H), 4.65 (m, 1H), 4.80 (m, 1H), 5.10 (m, 2H), 5.30 (s, 1H), 7.01 (d,
2H), 7.13 (s, 1H), 7.36 (s, 1H), 8.09 (d, 2H), MS (APCI+) m/z 485 [M+H]', LC purity:

20  88%.
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Example 80
(3-(4-((3-Hydroxy-3-methylazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-
(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

(@]
N N
ﬁ Aé\ /C/N)kf ht
HO 0 ©

o—
73C (0.12 g, 0.31 mmol) and 3-methylazetidin-3-ol hydrochloride (0.041 g, 0.34
mmol) were mixed with DCM (3 ml). Triethylamine ( 0.085 ml, 0.61 mmol) and then
sodium triacetoxyborohydride (0.129 g, 0.61 mmol) were added. The mixture was stirred
at RT overnight and then diluted with DCM (10 ml). The mixture was washed with
aqueous NaHCOj (sat. 4 ml) and then the organic solution was filtered through a phase
separator. The solvent was removed by evaporation and the residue was purified by silica
gel chromatography eluting the product with 1-2% methanol in DCM where the methanol
contained ammonia (2 M). The product was triturated from DCM/diethyl ether. There was
obtained 81 mg (57%) of the title compound which was recrystallised from ethyl acetate
to give a crystalline solid m. p . 121 °C, 137 °C and 145 °C 'H NMR (500 MHz, CDCl;): &
1.51 (s, 3H), 2.30 (s, 3H), 3.01 (d, 2H), 3.30 (d, 2H), 3.56 (s, 2H), 3.89 (s, 3H), 4.30 (m,
1H), 4.62 (m, 1H), 4.72 (m, 1H), 5.03 (m, 1H), 5.10 (m, 1H), 6.53 (d, 1H), 6.60 (s, 1H),
7.03 (d, 2H), 7.16 (d, 1H), 8.09 (d, 2H), MS (APCI+) m/z 465 [M+H]", LC purity: 97%.
Example 81
(3-(4-((4-Fluoro-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

(0]
NOReWeny'
F © °
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81A. (4-Fluoropiperidin-4-yl)methanol hydrochloride

OH

NH x HCI

To a stirred solution of fert-butyl 4-fluoro-4-(hydroxymethyl)piperidine-1-
carboxylate (21 g, 0.09 mol) in dry ether (200 mL) was added HCl/ether (4M, 100 mL)
drop-wise at 0°C under N,. After addition, the mixture was allowed to warm to RT and
stirred overnight. The reaction mixture was concentrated to remove solvent and the residue
was washed with ether. "H NMR (400 MHz, D,0): § 1.78 (m, 2H), 2.05 (m, 2H), 3.15 (m,
2H), 3.31 (m, 2H), 3.57 (d, 2H), m/z 134 [M+H]".

81. (3-(4-((4-Fluoro-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-

v1)(5-(4-methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 70 employing S5A and 81A as
starting materials afforded 21 mg (16%) of 81 as a solid. 'H NMR (500 MHz, CDCl): §
1.60 (m, 4H), 2.15 (m, 2H), 2.57 (m, 2H), 3.36 (m, 2H), 3.83 (s, 2H), 4.05 (m, 1H), 4.50
(m, 1H), 4.59 (m, 1H), 4.88 (m, 2H), 5.08 (m, 1H), 6.82 (d, 2H), 7.15 (d, 2H), 7.22 (m,
2H), 7.98 (d, 2H), MS (APCI+) m/z 497 [M+H]', LC purity: 95%.

Example 82
(3-(4-((4-(Hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-
methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

o)
NeaeWeas
@) © A

o—
73C (0.12 g, 0.31 mmol) and (4-methylpiperidin-4-yl)methanol hydrochloride
(0.051 g, 0.31 mmol) were mixed with DCM (3 ml). Triethylamine ( 0.085 ml, 0.61 mmol)
and then sodium triacetoxyborohydride (0.129 g, 0.61 mmol) were added. The mixture was
stirred at RT overnight and then diluted with DCM (10 ml). The mixture was washed with

aqueous NaHCOj (sat. 4 ml) and then the organic solution was filtered through a phase
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separator. The solvent was removed by evaporation and the residue was purified by silica
gel chromatography eluting the product with 1-3% methanol in DCM where the methanol
contained ammonia (2 M). The product was triturated from DCM/diethylether. There was
obtained 102 mg (66%) of the title compound as a solid."H NMR (500 MHz, CDCls): §
0.95 (s, 3H), 1.32 (m, 2H), 1.53 (m, 2H), 2.30 (m, 2H), 2.34 (s, 3H), 2.53 (m, 2H), 3.38 (m,
2H), 3.42 (s, 2H), 3.89 (s, 3H), 4.32 (m, 1H), 4.63 (m, 1H), 4.72 (m, 1H), 5.04 (m, 2H),
5.10 (m, 1H), 6.55 (d, 2H), 6.59 (s, 1H), 7.03 (d, 2H), 7.19 (m, 2H), 8.10 (d, 2H), MS
(APCI+) m/z 507 [M+H]', LC purity: 98%.

Example 83
(3-(4-((4-(Hydroxymethyl)-4-methylpiperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

O
NeaePrae
O © A

o—
To a solution of 55A (5.03 g, 13.3 mmol) in DCM (250 mL) was added (4-
methylpiperidin-4-yl)methanol hydrochloride (2.4 g, 14.6 mmol) followed by DIPEA (2.5
mL, 14.6 mmol). The mixture was stirred at RT for 20 min before the addition of sodium
triacetoxyborohydride (5.6 g, 26.5 mmol) and MeOH (5 mL). The reaction mixture was
stirred at RT overnight. Further (4-methylpiperidin-4-yl)methanol (360 mg, 2.7 mmol),
DIPEA (0.5 ml) and sodium triacetoxyborohydride (1.1 g, 5.2 mmol) were added and the
mixture was stirred at RT for 3 days. Even more sodium triacetoxyborohydride (2 g, 9.5
mmol) was added and the mixture was stirred for another 2 h. Yet another portion of
sodium triacetoxyborohydride (4 g, 19 mmol) was added and the mixture was left at RT
overnight. The mixture was then washed with a saturated aqueous solution of Na,COs. The
organic layer was filtered through a phase separator and the solvent was removed by
evaporation. The crude product was purified by flash chromatography starting with EtOAc
and then eluting the product with 5% methanol in DCM where the methanol contained
ammonia (2 M). The pure fractions were combined and evaporated. The residue was

triturated with diethyl ether and there was obtained 3.55 g (54%) of the product as a
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crystalline solid, m. p. 102 °C and 146 °C. '"H NMR (500 MHz, CDCl5): § 0.94 (s, 3H),
1.33 (m, 2H), 1.55 (m, 2H), 2.28 (m, 2H), 2.53 (m, 2H), 3.37 (m, 2H), 3.47 (s, 2H), 3.88 (s,
3H), 4.33 (m, 1H), 4.62 (m, 1H), 4.72 (m, 1H), 5.06 (m, 1H), 5.11 (m, 1H), 6.71 (d, 2H),
7.00 (d, 2H), 7.26 (m, 2H), 8.08 (d, 2H), MS (APCI+) m/z 493 [M+H]", LC purity: 97%.
Example 84
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone

0
N
74 \/N
—N
0

OH |
5@ °
84A. (3-methylpyrrolidin-3-yl)methanol hydrochloride

®</
Cl

tert-butyl 3-(hydroxymethyl)-3-methylpyrrolidine-1-carboxylate (0.31 g, 1.44 mmol, see
WO 2009132986) was dissolved in HCI in methanol (1.25M, 3.5 mL, 4.32 mmol). The

reaction mixture was stirred at RT overnight and then the mixture was evaporated. Ethanol
was added and the mixture was again evaporated to afford 243 mg. The crude product was
used in the next step without further purification.

84. (3-(4-((3-(hydroxymethyl)-3-methvylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-

v)(5-(4-methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone

Intermediate S5A (0.165 g, 0.43 mmol), intermediate 84A (3-methylpyrrolidin-3-
yl)methanol hydrochloride (0.099 g, 0.65 mmol) and TEA (0.241 mL, 1.74 mmol) were
mixed in dichloromethane (4 mL). The mixture was stirred at RT for 30 min and then
sodium triacetoxyhydroborate (0.184 g, 0.87 mmol) was added and the mixture was stirred
at RT overnight. Aqueous NaHCOj; (sat., 4 mL) and dichloromethane (4 mL) were added
and the mixture was filtered through a phase separator and the solvent was removed by

evaporation. The product was purified by preparative reverse-phase HPLC at pH 10 than
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re-purified at pH3 to give 21 mg (10%). '"H NMR (600 MHz, DMSO) & 1.01 (s, 3H), 1.31
—1.39 (m, 1H), 1.57 - 1.65 (m, 1H), 2.07 (d, 1H), 2.43 — 2.49 (m, 2H), 3.13 — 3.25 (m,
3H), 3.46 — 3.53 (m, 2H), 3.88 (s, 3H), 4.06 —4.14 (m, 1H), 4.51 — 4.67 (m, 2H), 5.05 —
5.19 (m, 2H), 6.85 (d, 2H), 7.15 — 7.31 (m, 4H), 8.02 (d, 2H), LC purity: 93%.

It will be appreciated by those skilled in the art that the title compound is chiral. The
individual enantiomers:

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone; and
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;

were obtained by chiral chromatography by using a Chiralpak® IA column (supplied by
Chiral Technologies Europe) at 40°C using a mobile phase comprising
heptane/THF/triethylamine 65/35/0.2 and a UV wavelength of 315 nM to detect the
products.

First fraction E1 (-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-
yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1, 3,4-oxadiazol-2-yl)methanone
optical rotation -10.8° [¢.1.0, ACN] (EE=99.3%) (ICsy 28nM).

Second fraction E2 (+)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-
yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1, 3,4-oxadiazol-2-yl)methanone
optical rotation +9.7° [¢.1.0, ACN] (EE= 83.8%) (ICso 24nM).

Example 85
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-o0xadiazol-2-yl)methanone

O
N
~
N /
OH J:l 0
> O~
Intermediate 71A (0.15 g, 0.43 mmol), intermediate 84A (0.098 g, 0.64 mmol) and

TEA (0.238 mL, 1.72 mmol) were mixed in dichloromethane (4 mL). The mixture was

stirred at RT for 30 min and then sodium triacetoxyhydroborate (0.182 g, 0.86 mmol) was
added and the mixture was stirred at RT overnight. Aqueous NaHCOs (sat., 4 mL) and
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dichloromethane (4 mL) were added and the mixture was filtered through a phase separator
and the solvent was removed by evaporation. The product was purified by preparative
reverse-phase HPLC at pH 10 to give 21 mg (11%). "H NMR (600 MHz, DMSO) & 1.00
(s, 3H), 1.3 - 1.39 (m, 1H), 1.57 — 1.64 (m, 1H), 2.05 (d, 1H), 2.41 — 2.48 (m, 2H), 3.14 —
3.24 (m, 2H), 3.43 - 3.51 (m, 2H), 4.07 — 4.14 (m, 1H), 4.54 — 4.73 (m, 3H), 5.07 - 5.19
(m, 2H), 6.85 (d, 2H), 7.25 (d, 2H), 7.63 — 7.73 (m, 3H), 8.09 (d, 2H), LC purity: 94%.

It will be appreciated by those skilled in the art that the title compound is chiral. The
individual enantiomers:

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
phenyl)-1, 3, 4-oxadiazol-2-yl)methanone; and
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl)-1, 3,4-oxadiazol-2-yl)methanone;

are obtained by chiral chromatography for example as described in Example 84.

Example 86
(3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

)

@t

1,3,4-oxadiazol-2-yl)methanone
O

Neaa

Intermediate 5S5A (0.10 g, 0.26 mmol), azepan-4-ol hydrochloride (0.052 g, 0.34
mmol, see WO 2011019090) and TEA (0.146 mL, 1.05 mmol) were mixed in
dichloromethane (4 mL). The mixture was stirred at RT for 1h and then sodium
triacetoxyhydroborate (0.112 g, 0.53 mmol) was added and the mixture was stirred at RT
overnight. Aqueous NaHCO; (sat., 3 mL) and dichloromethane (3 mL) were added and the
mixture was filtered through a phase separator and the solvent was removed by
evaporation. The product was purified by preparative reverse-phase HPLC at pH 10 to
give 88 mg (70%). '"H NMR (600 MHz, DMSO) & 1.38 — 1.85 (m, 7H), 2.37 — 2.65 (m,
3H), 3.53 (s, 2H), 3.71 — 3.77 (m, 1H), 3.88 (s, 3H), 4.05 — 4.14 (m, 1H), 4.31 — 4.46 (m,
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1H), 4.5 - 4.67 (m, 2H), 5.05 - 5.2 (m, 2H), 6.85 (d, 2H), 7.17 - 7.29 (m, 4H), 8§ — 8.05 (m,
2H), LC purity: 94%.

It will be appreciated by those skilled in the art that the title compound is chiral. The
individual enantiomers:

(+) (3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone and

(-) (3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone

are obtained by chiral chromatography for example as described in Example 84.
Example 87
(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,

4-oxadiazol-2-yl)methanone

Nea%a

Intermediate 71A (0.15 g, 0.43 mmol), (0.098 g, 0.64 mmol) 4-methylazepan-4-ol
hydrochloride (0.062 g, 1.15 mmol, see Helvetica Chimica Acta, 45, 1823-32, (1962)) and

o

"~

TEA (0.159 mL, 1.15 mmol) were mixed in dichloromethane (4 mL). The mixture was
stirred at RT for 30 min and then sodium triacetoxyhydroborate (0.182 g, 0.86 mmol) was
added and the mixture was stirred at RT overnight. Aqueous NaHCOs (sat., 3 mL) and
dichloromethane (3 mL) were added and the mixture was filtered through a phase separator
and the solvent was removed by evaporation. The product was purified twice by
preparative reverse-phase HPLC at pH 10 to give 53 mg (40%). '"H NMR (600 MHz,
DMSO) d 1.11 (s, 3H), 1.35 - 1.45 (m, 1H), 1.55 - 1.74 (m, 5H), 2.32 — 2.64 (m, 4H), 3.46
—3.55 (m, 2H), 4.04 — 4.16 (m, 1H), 4.52 — 4.67 (m, 2H), 5.05 — 5.2 (m, 2H), 6.85 (d, 2H),
7.25 (d, 2H), 7.61 — 7.73 (m, 3H), 8.05 — 8.11 (m, 2H), LC purity: 96%.

It will be appreciated by those skilled in the art that the title compound is chiral. The

individual enantiomers:
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(+) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,
4-oxadiazol-2-yl)methanone and

(-) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,
4-oxadiazol-2-yl)methanone

are obtained by chiral chromatography for example as described in Example 84.
Example 88
(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone

O
>\\(/N\N
N /
i
N/\Q\O
HO

0

/

Intermediate S5A (0.10 g, 0.26 mmol), 4-methylazepan-4-ol hydrochloride (0.057
g, 0.34 mmol, see Helvetica Chimica Acta, 45, 1823-32, (1962)) and TEA (0.146 mL, 1.05
mmol) were mixed in dichloromethane (4 mL). The mixture was stirred at RT for 1h and
then sodium triacetoxyhydroborate (0.112 g, 0.53 mmol) was added and the mixture was
stirred at RT overnight. Aqueous NaHCOs (sat., 3 mL) and dichloromethane (3 mL) were
added and the mixture was filtered through a phase separator and the solvent was removed
by evaporation. The product was purified by preparative reverse-phase HPLC at pH 10 to
give 83 mg (64%). '"H NMR (600 MHz, DMSO) & 1.11 (s, 3H), 1.35 — 1.8 (m, 7H), 2.31 —
2.65 (m, 3H), 3.51 (s, 2H), 3.88 (s, 3H), 4.07 - 4.12 (m, 1H), 4.51 — 4.66 (m, 2H), 5.06 —
5.18 (m, 2H), 6.85 (d, 2H), 7.16 — 7.3 (m, 4H), 8 — 8.06 (m, 2H), LC-purity: 92%.
It will be appreciated by those skilled in the art that the title compound is chiral. The
individual enantiomers:
(+) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone and
(-) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone

are obtained by chiral chromatography for example as described in Example 84.
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Example 89
(3-(4-((4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone
OH Oy AN
N

:Raet

Piperidin-4-ylmethanol (0.04 g, 0.35 mmol) was dissolved in dichloromethane (2
mL) and TEA (0.052 ml, 0.38 mmol) was added. Intermediate S5A (0.11 g, 0.29 mmol)
was added followed by addition of sodium triacetoxyhydroborate (0.123 g, 0.58 mmol).
The mixture was stirred at RT overnight. Dichloromethane (10 mL) and NaHCOs (sat. 2
mL) were added and the mixture was filtered through a phase separator and the solvent
was removed by evaporation. The product was purified by preparative reverse-phase
HPLC at pH 10 to give 81 mg (58%). 'H NMR (600 MHz, DMSO) & 1.05 — 1.17 (m, 2H),
1.28 = 1.39 (m, 1H), 1.57 — 1.66 (m, 2H), 1.82 — 1.92 (m, 2H), 2.75 — 2.84 (m, 2H), 3.19 —
3.27 (m, 3H), 3.83 —3.92 (m, 3H), 4.06 — 4.13 (m, 1H), 4.37 — 4.45 (m, 1H), 4.5 — 4.67 (m,
2H), 5.04 - 5.19 (m, 2H), 6.85 (d, 2H), 7.16 — 7.27 (m, 4H), 8 — 8.05 (m, 2H), MS
(APCI+) m/z 479 [M+H]", LC-purity: 99%.
Example 90
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-
methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

Intermediate 84A (0.095 g, 0.63 mmol) was dissolved in dichloromethane (6 mL),
THF (1 mL) and TEA (0.106 mL, 0.76 mmol). Intermediate 74A (0.120 g, 0.31 mmol) was
added and the mixture stirred at RT for 5 min. and then sodium triacetoxyhydroborate
(0.129 g, 0.61 mmol) was added. The mixture was stirred at RT for 21h. Aqueous
NaHCOs (8%, 6 mL) was added and the mixture was filtered through a phase separator,
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dichloromethane (4 mL) was added and the solvent was removed by evaporation. The
product was purified by preparative HPLC under basic conditions followed by
lyophilisation to give (0.106 g, 71 %). "H NMR (400 MHz, CDCls) § 1.01 (s, 3H), 1.57 —
1.71 (m, 1H), 1.95 - 2.42 (m, 6H), 2.8 — 3.09 (m, 2H), 3.3 — 3.41 (m, 1H), 3.44 — 3.59 (m,
3H), 3.89 (s, 3H), 4.27 — 4.38 (m, 1H), 4.59 — 4.83 (m, 2H), 5 — 5.22 (m, 2H), 6.44 (d, 1H),
6.96 —7.17 (m, 4H), 8.10 (d, 2H), MS (APCI+) m/z 493 [M+H]", LC Purity: 91%.

It will be appreciated by those skilled in the art that the title compound is chiral. The
individual enantiomers:

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-
methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone and
(-) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

are obtained by chiral chromatography for example as described in Example 84.

Example 91

(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-
methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

0
HO
o) N—

Intermediate 84A (0.097 g, 0.64 mmol) was dissolved in dichloromethane (6 mL),
THF (1 mL) and TEA (0.106 mL, 0.76 mmol). Intermediate 73C (0.120 g, 0.31 mmol) was
added and th mixture stirred at RT for 5 min. and then sodium triacetoxyhydroborate
(0.129 g, 0.61 mmol) was added. The mixture was stirred at RT for 21h. Aqueous
NaHCOs (8%, 4 mL) was added and the mixture was filtered through a phase separator,
dichloromethane (4 mL) was added and the solvent was removed by evaporation. The
product was purified by preparative HPLC under basic conditions followed by
lyophilisation to give (0.114 g, 76%). '"H NMR (400 MHz, CDCl;) & 1.01 (s, 3H), 1.56 —
1.71 (m, 1H), 1.93 — 2.21 (m, 2H), 2.22 — 2.39 (m, 4H), 2.77 - 2.92 (m, 1H), 2.94 — 3.09
(m, 1H), 3.25 - 3.39 (m, 1H), 3.41 — 3.62 (m, 3H), 3.89 (s, 3H), 4.25 — 4.39 (m, 1H), 4.54
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—4.8 (m, 2H), 4.99 — 5.18 (m, 2H), 6.47 — 6.66 (m, 2H), 7.02 (d, 2H), 7.08 — 7.19 (m, 1H),
8.10 (d, 2H), MS (APCI+) m/z 493 [M+H]', LC Purity: 99%.

It will be appreciated by those skilled in the art that the title compound is chiral. The
individual enantiomers:

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-
methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone and
(-) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone are obtained by chiral
chromatography for example as described in Example 84.

Example 92
(3-(4-((4-Ethyl-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

O
\
OL N-p \
OH

To a solution of 4-(1-(5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
yloxy)benzaldehyde (0.55 g, 1.45 mmol in DCM (30 mL) were added (4-ethylpiperidin-4-
yl)methanol (0.27 g, 1.88 mmol, 1.3 equiv) and sodium triacetoxyborohydride (0.615 g,
2.90 mmol, 2 equiv). The reaction mixture was stirred at room temperature overnight and

thereafter transferred to a separatory funnel, washed with a saturated solution of Na CO,

dried (phase separator) and concentrated under reduced pressure. The crude product was
purified by automatic flash column chromatography using Biotage (eluting with EtOAc
(10 CV), then EtOAc/MeOH(containing 2 M NHz) 20:1) on a 50 g snap column, collecting
at UV 291 nm). The pure product fractions were combined and evaporated to afford the
product as a white solid. Recrystallisation from DCM/Et,0 afforded 280 mg, 38% of the
product as a white solid (purity >99% ). '"H NMR (400 MHz, CDCls): § 0.82 (t, 3H), 1.37-
1.56 (m, 6H), 2.30-2.46 (m, 4H), 3.45 (2 x s, 4H), 3.89 (s, 3H), 4.33 (dd, 1H), 4.64 (dd,
1H), 4.74 (dd, 1H), 5.03-5.15 (m, 2H), 6.72 (d, 2H), 7.02 (d, 2H), 7.25 (d, 2H), 8.1 (d, 2H),
MS (APCI+) m/z 507 [M+H]".
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Claims

1) A compound of formula I

6
R A N—N R
@A%Nw/« )\b\
R® R O 1
I © R
or a pharmaceutically acceptable salt thereof in which
R' represents H, fluoro, chloro, bromo, cyano, a Cj_salkyl group optionally substituted by
one or more fluoro, a Calkoxy group optionally substituted by one or more fluoro, or a
Ci.zalkylthio group optionally substituted by one or more fluoro;
R’ represents H or fluoro;
R’ represents a group of formula ~NR*R” in which
a) R* and R" independently represent: 1) H 2) a C\_salkyl group optionally substituted by
one or more of the following: fluoro, hydroxy, a C;_salkoxy group, or a Csscycloalkyl
group, wherein the Cs gcycloalkyl group is optionally substituted by one or more of the
following: hydroxy, a C;.salkoxy group or fluoro 3) a Csscycloalkyl group optionally
substituted by one or more of the following: hydroxy, a C, salkoxy group or fluoro 4) a
Cialkoxy Cs.alkylene group in which the alkylene chain is optionally substituted by one
or more C; 4alkyl groups or 5) R represents H, a Cy_4alkyl group or a Cscycloalkyl group
and R® represents a group —L-R® in which L represents a bond or a Cj_alkylene chain
optionally substituted by one or more C;_salkyl groups and R® represents a carbon linked
4-7 membered saturated monocyclic heterocyclic ring containing 1 or 2 hetero atoms
selected from oxygen and nitrogen optionally substituted by one or more of the following:
hydroxy, a Cjalkyl group, a C_salkoxy group or a C;_salkanoyl group; or
b) R* and R together with the nitrogen atom to which they are attached represent a
saturated 4 to 7 membered monocyclic heterocyclic ring optionally containing an
additional oxygen, sulphur, SO or SO; provided that this additional atom or group is
always separated from the nitrogen atom by at least two carbon atoms and wherein the ring
is optionally substituted by one or more of the following: fluoro, hydroxy, a C,_4alkoxy
group, a Cjalkoxycarbonyl group, a Cs.scycloalkyl group, or a C;4alkyl group optionally
substituted by hydroxy or by a C,.4alkoxy group or by one or more fluoro, provided that
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the substituents linked to the ring by a hetero atom are not located at a carbon atom
adjacent to any ring hetero atom; or

¢) R* and R together with the nitrogen atom to which they are attached represent a
saturated 4 to 7 membered monocyclic heterocyclic ring containing an additional nitrogen
optionally substituted at the additional nitrogen atom by a C,_salkanoyl group, benzoyl, a
Cialkoxycarbonyl group, a Cy_salkylsulfonyl group, carbamoyl, N-C,_salkylcarbamoyl, N,
N-diCj4alkylcarbamoyl or C,_salkyl group;

R’ represents H or a C_salkyl group optionally substituted by one or more fluoro or one of
the following: hydroxy or a C, 4alkoxy group;

R’ and R independently represent H, fluoro, chloro, bromo, a C;_4alkyl group optionally
substituted by one or more fluoro, a C;_salkoxy group optionally substituted by one or
more fluoro; provided that R® and R” are not located meta to each other; and

A represents O or S.
2) A compound of formula I as claimed in claim 1 in which A represents O.

3) A compound of formula I as claimed in claim 1 as represented by formula II

R® 6
RN : NN R
OOy 5.
R7 O 1
N © R

or a pharmaceutically acceptable salt thereof in which

R' represents H, fluoro, chloro, bromo, a C,_salkyl group optionally substituted by one or
more fluoro or a C;alkoxy group optionally substituted by one or more fluoro;

R’ represents H or fluoro;

R*and R® independently represent

a) R*and R" independently represent: 1) H 2) a C\_salkyl group optionally substituted by
one or more of the following: fluoro, hydroxy, a C;_salkoxy group, or a Csscycloalkyl
group, wherein the Csgcycloalkyl group is optionally substituted by one or more of the
following: hydroxy or by a C;_4alkoxy group or by one or more fluoro 3) a Cs¢cycloalkyl
group optionally substituted by one or more of the following: hydroxy, a C,_salkoxy group
or fluoro 4) a C;_salkoxy C;4alkylene group in which the alkylene chain is optionally
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substituted by one or more C;_salkyl groups or 5) R* represents H, a C;_4alkyl group or a
Csecycloalkyl group and R® represents a group —L-R® in which L represents a bond or a
C4alkylene chain optionally substituted by one or more Cy_salkyl groups and R®
represents a carbon linked 4-7 membered saturated monocyclic heterocyclic ring
containing 1 or 2 hetero atoms selected from oxygen and nitrogen optionally substituted by
one or more of the following: hydroxy, a C;.alkyl group, a C;4alkoxy group or a C;.
salkanoyl group; or

b) R* and R together with the nitrogen atom to which they are attached represent

1) a pyrrolidino ring optionally substituted by one or more of the following: fluoro, a C,_
salkoxy group, hydroxy, or a Cj4alkyl group optionally substitued by hydroxy, provided
that the substituents linked to the ring by a hetero atom are not located at a carbon atom
adjacent to the nitrogen atom; or

2) a morpholino ring; or

3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;.
salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; or

4) an azetidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C;4alkoxy group, a Csecycloalkyl group or a C; 4alkyl group optionally
substituted by hydroxy, by a Cysalkoxy group or by one or more fluoro provided that the
substituents linked to the ring by a hetero atom are not located at a carbon atom adjacent to
any ring hetero atom; or

5) a piperidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C;.salkoxy group, a Csscycloalkyl group, and a C,.salkyl group optionally
substituted by hydroxy, by a C;4alkoxy group or by one or more fluoro;

R® and R” independently represent H, fluoro, chloro, a Cy_salkyl group or a Cj_4alkoxy

group provided that R® and R’ are not located meta to each other.

4) A compound of formula I as claimed in claim 1 as represented by formula I1A

b Il?a iy N—N
R—/—N o
YO A
7 O
R o R1
A



10

15

20

25

30

WO 2012/004588 PCT/GB2011/051256

136

or a pharmaceutically acceptable salt thereof in which

R' represents H, fluoro, chloro, bromo, a Cy_salkyl group optionally substituted by one or
more fluoro or a C;alkoxy group optionally substituted by one or more fluoro;

R*and R® independently represent

a) H, a C,_4alkyl group, a C;_¢cycloalkyl group, a C, salkoxy C; salkylene group in which
the alkylene chain is optionally substituted by one or more C)_salkyl groups or R* and R"
independently represent a group —L-R® in which L represents a bond or a C_4alkylene
chain optionally substituted by one or more C),alkyl groups and R® represents
tetrahydrofuryl or tetrahydropyranyl each of which is optionally substituted by one or
more of the following: hydroxy, a C;.alkyl group, a C;_4alkoxy group or a C;_salkanoyl
group; or

b) R* and R together with the nitrogen atom to which they are attached represent

1) a pyrrolidino ring optionally substituted by one or more of the following: a C, salkoxy
group, hydroxy, or a C;_4alkyl group provided that the substituents linked to the ring by a
hetero atom are not located at a carbon atom adjacent to the nitrogen atom ,

2) a morpholino ring or

3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;_
salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; or

4) an azetidino ring which is optionally substituted by one or more of the following:
hydroxy, a C.salkoxy group, a Csscycloalkyl group, or a C;_salkyl group optionally
substituted by hydroxy or by a C,_salkoxy group provided that the substituents linked to
the ring by a hetero atom are not located at a carbon atom adjacent to any ring hetero atom;
or

5) a piperidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C, 4alkoxy group, a Csscycloalkyl group, or a C; 4alkyl group optionally
substituted by hydroxy or by a C;_4alkoxy group or by one or more fluoro;

R® and R’ independently represent H, fluoro, chloro, a C _salkyl group or a Cj_4alkoxy
group provided that R® and R’ are not located meta to each other.

R®and R’ independently represent H, chloro, fluoro, a C;_4alkyl group or a C, 4alkoxy

roup provided that R® and R are not located meta to each other.
group p

5) A compound of formula I as claimed in claim 1 as represented by formula I11
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b 6
o R R
N N—N
O<>N\”/« \
7 © 1
R 0 R
1l

or a pharmaceutically acceptable salt thereof

in which R' represents H or methoxy;

R*and R” independently represent H or methyl provided that at least one of R* and R°
represents methyl; and

R’ and R independently represent H or methyl provided that at least one of R® and R’

represents methyl.

6) A compound of formula I as claimed in claim 1 as represented by formula ITIA
3a
R
R° ,
R N N—N R
o— N A

O 1

R’ O R
A

or a pharmaceutically acceptable salt thereof

in which R' represents H or methoxy;

in which R” represents H or fluoro;

R’ and R independently represent H, chloro or methyl provided that one of R® and R’
represents H;

R* represents H, fluoro, hydroxy or a Ci_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

R represents H or a Cy_salkyl group optionally substituted by hydroxy.

7) A compound of formula I as claimed in claim 1 as represented by formula I11B
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9
R)G R®
R10 R2
N —N
o—CN_ A
O 1
R’ O

1B
or a pharmaceutically acceptable salt thereof
in which R' represents H or methoxy;
R’ represents H or fluoro;
R’ and R’ independently represent H or methyl provided that only one of R® and R’
represents methyl;
R’ represents H, fluoro, hydroxy or a C\_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

R'" represents H or a Cy_4alkyl group optionally substituted by hydroxy.

8) A compound of formula I as claimed in claim 1 as represented by formula I1IC
O
N
6 Z N
R N /
~ Y
9
R R
lc R’

or a pharmaceutically acceptable salt thereof

in which R' represents H or methoxy;

R’ and R’ independently represent H or methyl provided that only one of R® and R’
represents methyl;

R’ represents H, fluoro, hydroxy or a C\_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

R'" represents H or a Cy_4alkyl group optionally substituted by hydroxy.
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9) A compound according to claim 1 selected from one or more of the following
compounds:
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-
yl)methanone;

(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
ylmethyl)phenoxy)azetidin-1-yl)methanone;
(5-phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-
yl)methanone;
(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-
yl)methanone;
(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(2-methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-((4-methylpiperazin-1-
yl)methyl)phenoxy)azetidin-1-yl)methanone;
(3-(2-methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-
oxadiazol-2-yl)methanone;

(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-
(morpholinomethyl)phenoxy)azetidin-1-yl)methanone;
(3-(2-methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(2-methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;

(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-
(morpholinomethyl)phenoxy)azetidin-1-yl)methanone;



10

15

20

25

30

WO 2012/004588 PCT/GB2011/051256

140

(3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl1)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-(pyrrolidin-1-
ylmethyl)phenoxy)azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl1)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;
1-(4-(4-(1-(5-phenyl-1,3,4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzyl)piperazin-1-
yl)ethanone;
1-(4-(4-(1-(5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
yloxy)benzyl)piperazin-1-yl)ethanone;
1-(4-(4-(1-(5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
yloxy)benzyl)piperazin-1-yl)ethanone;
(3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin- 1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(3-fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(3-fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin- 1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

yl)methanone;



10

15

20

25

30

WO 2012/004588 PCT/GB2011/051256

141

(3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(methylthio)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)phenoxy)azetidin-
I-yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-
phenoxy)azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-(azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-
2-yl)methanone;
(3-(4-(azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-3-
methylphenoxy)azetidin-1-yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-3-
methylphenoxy)azetidin-1-yl)methanone;
(5-phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-
(trifluoromethyl)phenoxy)azetidin-1-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-
(trifluoromethyl)phenoxy)azetidin-1-yl)methanone;
(3-(3-chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone;
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(3-(3-chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(3-chloro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(3-chloro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl1)(3-(4-((dimethylamino)methyl)-3-
fluorophenoxy)azetidin-1-yl)methanone;
(3-(3-methoxy-2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(3-methyl-4-((methylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-((methylamino)methyl)-
phenoxy)azetidin-1-yl)methanone;
(3-(4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cyclopropyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
ylmethyl)phenylthio)azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-(((2-methoxyethyl)(methyl)amino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-methoxyazetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((methylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

yl)methanone;
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(3-(4-((methyl(tetrahydro-2H-pyran-4-yl)amino)methyl)phenylthio)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((methyl((tetrahydrofuran-3-yl)methyl)amino)methyl)phenylthio)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((cyclopropylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-((3-(hydroxymethyl)azetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-(difluoromethyl)azetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
yl)(5-phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-ethyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-yl)(5-phenyl-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-phenyl-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
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(3-(4-((3-hydroxy-3-methylazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-fluoro-4-(hydroxymethyl)piperidin- 1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(H)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(+)(3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;

(-) (3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3, 4-
oxadiazol-2-yl)methanone;

(+) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,
4-oxadiazol-2-yl)methanone;

(-) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,

4-oxadiazol-2-yl)methanone;
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(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;

(+) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(-)(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(+) 3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;

(-) 3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1, 3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(H)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone; and
(3-(4-((4-cthyl-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

or a pharmaceutically acceptable salt thereof.

10) A pharmaceutical composition comprising at least one compound according to any

one of claims 1-9 and a pharmaceutically acceptable carrier and/or diluent.

11) A method for treatment or prophylaxis of a disease or condition in which
modulation of the MCH1 receptor is beneficial comprising administering to a warm-
blooded animal in need of such treatment or prophylaxis a therapeutically-effective amount

of a compound in accordance with any one of claims 1-9.
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12) A compound according to any one of claims 1-9 for use in the treatment or
prophylaxis of a disease or condition in which modulation of the MCHI1 receptor is

beneficial.

13) A compound according to claim 12, wherein said disease or condition is obesity.

14) A process for the preparation of a compound of formula I according to claim 1

comprising

a) reacting a compound of formula IV

in which R' and R? are as previously defined and L, represents a leaving group; or

b) reacting a compound of formula VI
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in which R' and R? are as previously defined and L, represents a leaving group in the
presence of a base optionally in the presence of a solvent at a temperature in the range of 0
to 150 °C; or

c) reacting a compound of formula VIII

b

"\

NH
R

VI

in which R* and R” are as previously defined with a compound of formula IX

R® 2
L, N—N *
A—<<>N /[ \
R® 7 o) 1
0 R
IX

in which R, R%, R°, R®, R” and A are as previously defined and L; represents a leaving
group optionally in the presence of a solvent and optionally in the presence of a base at a
temperature in the range of 0 to 150 °C; or

d) reacting a compound of formula VIIT in which R* and R® are as previously defined
with a compound of formula IX in which R', R%, R’, R®, R” and A are as previously defined
and L; represents an oxo group in the presence of a reducing agent in an appropriate

solvent.

15)  Anintermediate compound of formulae IV, V, VI, VII, IX or XI as defined in

claim 14.
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AGENTES TERAPEUTICOS 976

CAMPO DE LA INVENCION

La presente invencion se refiere a ciertos compuestos
sustituidos de (3-(4-(aminometil)fenoxi o feniltio)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona de férmula I, a procesos para preparar
tales compuestos, a su uso en el tratamiento de una enfermedad o
afeccién relacionada con la hormona concentradora de melanina, por
ejemplo, la obesidad, afecciones relacionadas con la obesidad,

ansiedad y depresion, y a composiciones que los contienen.

ANTECEDENTES DE LA INVENCION

Las acciones de la hormona concentradora de melanina (MCH,
por sus siglas en inglés) se cree que estan implicadas en la
ansiedad, depresién, obesidad y trastornos relacionados con la
obesidad. Se ha descubierto que la MCH es un regulador importante
de la conducta alimentaria y la homeostasis energética y es el
ligando natural para el receptor acoplado a una proteina G (GPCR)
huérfano de 353 aminoacidos SLC-1 (también conocido como
GPR24). La secuencia de SLC-1 es homdloga a la de los receptores
de somatostatina y se suele denominar ‘"receptor de la hormona
concentradora de melanina" (receptor de MCH de tipo 1, receptor
MCH1 o MCHR1).

En ratones que carecen del receptor MCH1, no hay aumento de
la respuesta alimentaria a MCH y se observa un fenotipo magro, lo

cual sugiere que este receptor se encarga de mediar el efecto que
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MCH ejerce sobre la alimentacion. También se ha demostrado que
los antagonistas del receptor de MCH bloquean los efectos que MCH
ejerce sobre la alimentacién y reducen el peso corporal y la
adiposidad en ratones cuya obesidad ha sido inducida controlando su
dieta. La conservacion de la distribucion y la secuencia de los
receptores MCH1 sugieren que este receptor puede desempefiar una
funcion similar en el ser humano y en roedores. De ahi que se haya
propuesto a los antagonistas del receptor de MCH como tratamiento
para la obesidad y otros trastornos caracterizados por comer
compulsivamente y exceso de peso.

Existen nuevos indicios que también sugieren que MCHR1
desempefia una funciéon en la regulacion del estado de animo y el
estrés. En el sistema nervioso central, el ARNm y la proteina de
MCHR1 estan distribuidos en varios nucleos hipotalamicos, incluidos,
por ejemplo, el ndcleo paraventricular (PVN) y la corteza del nucleo
accumbens; 'y estructuras limbicas, incluidos, por ejemplo,
hipocampo, tabique, amigdala, locus coeruleus y nucleo dorsal del
rafe. Se cree que todos ellos participan en la regulacién de las
emociones y el estrés.

Se ha detectado que la introduccién de MCH en el area
prebptica medial induce ansiedad, aunque también se han detectado
efectos contrarios similares a los ansioliticos al inyectar MCH. La
inyeccion de MCH en la corteza del ndcleo accumbens, en donde
abunda MCHR1, redujo la movilidad en una prueba de natacion
forzada en ratas, lo cual sugiere que existe un efecto depresivo.
Ademas, se ha detectado que los antagonistas de MCHR1 exhibian

efectos similares a los antidepresivos y ansioliticos en pruebas en
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roedores, lo cual sugiere que MCHR1 desempena una funciéon en la
depresién y en la ansiedad.

Por lo tanto, se cree que es probable que los antagonistas de
MCH beneficien a mucha gente y que tengan potencial para aliviar la
ansiedad y la depresién, y sean Uutiles para tratar la obesidad y
afecciones relacionadas con la obesidad.

Se describen antagonistas del receptor de MCH con un nucleo
central biciclico en W0O2006/066173 (nucleo central benzotiazélico o
benzoxazélico) y US2005/0222161 (nucleo benzimidazdlico).

Nuestra solicitud WO 2010/0125390 en tramitacién junto con la

presente describe un compuesto de férmula |

4

R

5

R2
N N—N
\—<: ;:}—A N / N\
R {> \”/40)\@ 1
I © R

0 una de sus sales farmacéuticamente aceptables en donde

R

_</><

R' representa H, fluoro, cloro, bromo, ciano, un grupo alquilo C;.3
opcionalmente sustituido con uno o mas fluoro, o un grupo alcoxi Cy.,
opcionalmente sustituido con uno o mas fluoro;

A representa O o0 S;

R? y R® representan independientemente H, fluoro, cloro, bromo, un
grupo alquilo Cy.4 opcionalmente sustituido con uno o mas fluoro, o
un grupo alcoxi Cy.4 opcionalmente sustituido con uno o mas fluoro;
siempre que R? y R® no estén en posicion meta uno respecto del otro;

R*y R® representan independientemente H o un grupo alquilo Cq.4; y
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X e Y representan independientemente O o CH, siempre que X e Y
sean diferentes; y el uso de tales compuestos en el tratamiento de
una enfermedad o afeccion relacionada con la hormona
concentradora de melanina, por ejemplo, obesidad, afecciones

relacionadas con la obesidad, ansiedad y depresion.

RESUMEN DE LA INVENCION

La presente invencién proporciona compuestos que son
antagonistas del receptor MCH vy, por lo tanto, es probable que sean
utiles en el tratamiento de la ansiedad, la depresion, la obesidad y

afecciones relacionadas con la obesidad.

DESCRIPCION DE LA INVENCION:

La presente invencién proporciona un compuesto de féormula |

R® R
R N—N
A%N [\
R’ R’ O 1
@) R
I
0 una de sus sales farmacéuticamente aceptables donde
R' representa H, fluoro, cloro, bromo, ciano, un grupo alquilo C;.,
opcionalmente sustituido con uno o més fluoro, un grupo alcoxi Ci..
opcionalmente sustituido con uno o méas fluoro o un grupo alquiltio Cy.
3 opcionalmente sustituido con uno o mas fluoro;

R? representa H o fluoro;

R* representa un grupo de férmula —=NR?®R" en el que
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a) R® y R® representan independientemente: 1) H; 2) un grupo alquilo
Ci.4 opcionalmente sustituido con uno o mas de los siguientes: fluoro,
hidroxi, un grupo alcoxi Ci.4 0 un grupo cicloalquilo Cs.¢, donde el
grupo cicloalquilo C;.¢ esta opcionalmente sustituido con uno o mas
de los siguientes: hidroxi, un grupo alcoxi Cy4 o fluoro; 3) un grupo
cicloalquilo Cj3;.s opcionalmente sustituido con uno o mas de los
siguientes: hidroxi, un grupo alcoxi Cy.4 o fluoro; 4) un grupo alcoxi
Ci.4 alquileno C,.4 en el que la cadena alquileno esta opcionalmente
sustituida con uno o méas grupos alquilo C;.4; 0 5) R? representa H, un
grupo alquilo Ci.4 o un grupo cicloalquilo Cs.s y R® representa un
grupo —L-R® en el que L representa un enlace o una cadena alquileno
Ci., opcionalmente sustituida con uno o méas grupos alquilo Cy., y R®
representa un anillo heterociclico monociclico saturado de 4-7
miembros enlazado a través de carbono que contiene 1 6 2
heteroatomos seleccionados entre oxigeno y nitrégeno opcionalmente
sustituido con uno o mas de los siguientes: hidroxi, un grupo alquilo
Ci.4, un grupo alcoxi Cy.4 0 un grupo alcanoilo Ci.4; 0

b) R* y R® junto con el atomo de nitrégeno al cual estan enlazados
representan un anillo heterociclico monociclico saturado de 4 a 7
miembros que contiene opcionalmente un oxigeno, azufre, SO o SO,
adicional, con la condicién de que este atomo o grupo adicional esté
siempre separado del atomo de nitr6geno por al menos dos &tomos
de carbono, y donde el anillo esta opcionalmente sustituido con uno o
mas de los siguientes: fluoro, hidroxi, un grupo alcoxi Ci.4, un grupo
alcoxicarbonilo Cy.4, un grupo cicloalquilo Cs;.¢ 0 un grupo alquilo Cy_4
opcionalmente sustituido con hidroxi o con un grupo alcoxi Cy.4, 0 con

uno o mas fluoro, siempre que los sustituyentes que estén enlazados
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al anillo a través de un heterodtomo no estén localizados en un atomo
de carbono adyacente a ninguno de los heteroatomos del anillo; o

c) R* y R® junto con el 4tomo de nitrégeno al cual estan enlazados
representan un anillo heterociclico monociclico saturado de 4 a 7
miembros que contiene un nitrogeno adicional opcionalmente
sustituido en el atomo de nitrégeno adicional con un grupo alcanoilo
Ci.4, benzoilo, un grupo alcoxicarbonilo Cy.4, un grupo alquilsulfonilo
Ci.4; carbamoilo, N-alquilcarbamoilo Ci.4, N, N-di(alquil Cj.
s)carbamoilo o alquilo Cq.4;

R® representa H o un grupo alquilo C.; opcionalmente sustituido con
uno o mas fluoro, o uno de los siguientes: hidroxi o un grupo alcoxi
Ci.4;

R® y R’ representan independientemente H, fluoro, cloro,
bromo, un grupo alquilo Cy.4 opcionalmente sustituido con uno o mas
fluoro, un grupo alcoxi Ci.4 opcionalmente sustituido con uno o mas
fluoro, siempre que R® y R’ no estén en posicién meta o para el uno
respecto del otro; y

A representa O o S.

Se sobreentenderd que el hidrégeno que esta enlazado al
4tomo de carbono que estd unido a R* y R® ha sido omitido de la
féormula | a efectos de claridad. También se sobreentendera que la
expresion “un anillo heterociclico monociclico saturado de 4 a 7
miembros” excluye los compuestos espirociclicos.

En un grupo particular de compuestos de férmula I, A representa O.
En un grupo particular de compuestos de formula I, A representa S.
En un grupo particular de compuestos de férmula I, R* representa un

grupo de férmula —NR®R® donde R® y R® junto con el atomo de
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nitrégeno al cual estan enlazados representan un anillo heterociclico
monociclico saturado de 4 a 6 miembros que contiene opcionalmente
un oxigeno, azufre, SO o SO, adicional, con la condicién de que este
atomo o grupo adicional esté siempre separado del atomo de
nitrégeno por al menos dos atomos de carbono, y donde el anillo esta
opcionalmente sustituido con uno o mas de los siguientes: fluoro,
hidroxi, un grupo alcoxi Cy4, un grupo cicloalquilo C3.¢ 0 un grupo
alquilo C;.4 opcionalmente sustituido con hidroxi o con un grupo
alcoxi Cy.4, 0 con uno o mas fluoro, siempre que los sustituyentes que
estén enlazados al anillo a través de un heterodtomo no estén
localizados en un atomo de carbono adyacente a ninguno de los
heteroatomos del anillo.

En un grupo particular de compuestos de férmula I, R* representa un
grupo de férmula —NR®R® donde R® representa H y R® representa: 1)
un grupo alquilo Cy.4 opcionalmente sustituido con uno o mas de los
siguientes: fluoro, hidroxi, un grupo alcoxi Cy.4, 0 un grupo cicloalquilo
Cs.6, donde el grupo cicloalquilo C3.¢ estd opcionalmente sustituido
con uno o mas de los siguientes: hidroxi; un grupo alcoxi Cy4 O
fluoro; 2) un grupo cicloalquilo C3;.4 opcionalmente sustituido con uno
o mas de los siguientes: hidroxi, un grupo alcoxi Cy.4 o fluoro; 3) un
grupo alcoxi Cy.4 alquileno C,4, en el que la cadena alquileno estéa
opcionalmente sustituida con uno o mas grupos alquilo C;4; o 4) R?®
representa H, un grupo alquilo C;., o un grupo cicloalquilo Cs.s, R®
representa un grupo —L-R® en el que L representa un enlace o una
cadena alquileno C;.4 opcionalmente sustituida con uno o mas grupos
alquilo Ci.4, y R® representa un anillo heterociclico monociclico

saturado de 4-7 miembros enlazado a través de carbono que contiene
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1 6 2 heterodtomos seleccionados entre oxigeno y nitrégeno
opcionalmente sustituido con uno o mas de los siguientes: hidroxi, un
grupo alquilo Cy.4, un grupo alcoxi Cy.4 0 un grupo alcanoilo Cy_,4.

En otro aspecto, la presente invencién proporciona un

compuesto de formula | representado por la férmula Il

b ﬁ{a R N—N R
o _
OOl
R’ O 1
T R

0 una de sus sales farmacéuticamente aceptables donde

R' representa H, fluoro, cloro, bromo, un grupo alquilo Ci4
opcionalmente sustituido con uno o mas fluoro o un grupo alcoxi C.»
opcionalmente sustituido con uno o mas fluoro;

R? representa H o fluoro;

R? y R® representan independientemente

a) R® y R® representan independientemente: 1) H; 2) un grupo alquilo
Ci.4 opcionalmente sustituido con uno o mas de los siguientes: fluoro,
hidroxi, un grupo alcoxi Ci.4 0 un grupo cicloalquilo C3.5, donde el
grupo cicloalquilo C;.¢ esta opcionalmente sustituido con uno o mas
de los siguientes: hidroxi o con un grupo alcoxi Cy.4 0 con uno o mas
fluoro; 3) un grupo cicloalquilo C3;.4 opcionalmente sustituido con uno
o mas de los siguientes: hidroxi, un grupo alcoxi Cy.4 o fluoro; 4) un
grupo alcoxi Cy.4 alquileno C,4 en el que la cadena alquileno estéa
opcionalmente sustituida con uno o méas grupos alquilo C;4; o 5) R?
representa H, un grupo alquilo C;, o un grupo cicloalquilo Cs.s y R®
representa un grupo —L-R® en el que L representa un enlace o una

cadena alquileno C;.4 opcionalmente sustituida con uno o mas grupos



10

15

20

25

WO 2012/004588 PCT/GB2011/051256

alquilo Ci.4, y R® representa un anillo heterociclico monociclico
saturado de 4-7 miembros enlazado a través de carbono que contiene
1 6 2 heterodtomos seleccionados entre oxigeno y nitrégeno
opcionalmente sustituido con uno o mas de los siguientes: hidroxi, un
grupo alquilo Cy.4, un grupo alcoxi Cy.4 0 un grupo alcanoilo Cy.4; 0

b) R* y R® junto con el atomo de nitrégeno al cual estan enlazados
representan

1) un anillo pirrolidino opcionalmente sustituido con uno o méas de los
siguientes: fluoro, un grupo alcoxi Cy.4, hidroxi o un grupo alquilo Cy.4
opcionalmente sustituido con hidroxi, siempre que los sustituyentes
que estén enlazados al anillo a través de un heteroatomo no estén
localizados en un atomo de carbono adyacente al atomo de nitrégeno;
0

2) un anillo morfolino; o

3) un anillo piperazino que esta opcionalmente sustituido en el atomo
de nitrégeno adicional con un grupo alcanoilo Cy4; un grupo
alquilsulfonilo Cy.4 0 un grupo alquilo Ci.4; 0

4) un anillo azetidino opcionalmente sustituido con uno o méas de los
siguientes: fluoro, hidroxi, un grupo alcoxi C.4, un grupo cicloalquilo
C3.6 0 un grupo alquilo C;.4 opcionalmente sustituido con hidroxi, con
un grupo alcoxi Cy4, 0 con uno o mas fluoro, siempre que los
sustituyentes que estén enlazados al anillo a través de un
heteroatomo no estén localizados en un atomo de carbono adyacente
a ninguno de los heterodtomos del anillo; o

5) un anillo piperidino opcionalmente sustituido con uno o mas de los

siguientes: fluoro, hidroxi, un grupo alcoxi Ci.4, un grupo cicloalquilo
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Cs.6 y un grupo alquilo Cy., opcionalmente sustituido con hidroxi, con
un grupo alcoxi Cy.4, 0 con uno o mas fluoro;
R® y R’ representan independientemente H, fluoro, cloro, un grupo
alquilo Ci., 0 un grupo alcoxi C,.,, siempre que R® y R’ no estén en
posicion meta o para el uno respecto del otro.

En otro aspecto, la presente invencién proporciona un

compuesto de formula | representado por la férmula 1A

b Fl{a i N—N
o _
NﬂS@N% %Q
7 O
R o R
A

0 una de sus sales farmacéuticamente aceptables donde

R' representa H, fluoro, cloro, bromo, un grupo alquilo Ci4
opcionalmente sustituido con uno o mas fluoro o un grupo alcoxi C.»
opcionalmente sustituido con uno o mas fluoro;

R? y R® representan independientemente

a) H, un grupo alquilo C;.4, un grupo cicloalquilo C3., un grupo alcoxi
Ci.4 alquileno C,.4, en el que la cadena alquileno estd opcionalmente
sustituida con uno o méas grupos alquilo C;.4, o R? y R® representan
independientemente un grupo —L-R® en el que L representa un enlace
o una cadena alquileno C;.4, opcionalmente sustituida con uno o mas
grupos alquilo Ci., y R® representa tetrahidrofurilo o tetrahidropiranilo
cada uno de los cuales esta opcionalmente sustituido con uno o mas
de los siguientes: hidroxi, un grupo alquilo Cy4, un grupo alcoxi Ci.4
o0 un grupo alcanoilo Cqy.4; 0

b) R* y R® junto con el atomo de nitrégeno al cual estan enlazados

representan
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1) un anillo pirrolidino opcionalmente sustituido con uno o mas de los
siguientes: un grupo alcoxi Ci.4, hidroxi o un grupo alquilo Ci.4
opcionalmente sustituido con hidroxi, siempre que los sustituyentes
que estén enlazados al anillo a través de un heteroatomo no estén
localizados en un 4tomo de carbono adyacente al atomo de nitrégeno,
2) un anillo morfolino o

3) un anillo piperazino que esta opcionalmente sustituido en el atomo
de nitrégeno adicional con un grupo alcanoilo Ci4; un grupo
alquilsulfonilo Ci.4 0 un grupo alquilo C.4; 0

4) un anillo azetidino que esta opcionalmente sustituido con uno o
mas de los siguientes: hidroxi, un grupo alcoxi Ci.4, un grupo
cicloalquilo C3.¢ 0 un grupo alquilo Cy.4 opcionalmente sustituido con
hidroxi o con un grupo alcoxi Cy_4, siempre que los sustituyentes que
estén enlazados al anillo a través de un heteroatomo no estén
localizados en un atomo de carbono adyacente a ninguno de los
heterodtomos del anillo; o

5) un anillo piperidino opcionalmente sustituido con uno o mas de los
siguientes: fluoro, hidroxi, un grupo alcoxi Ci.4, un grupo cicloalquilo
Cs.6 0 un grupo alquilo Cy.4, opcionalmente sustituido con hidroxi o con
un grupo alcoxi Cy.4, 0 con uno o mas fluoro;

R® y R’ representan independientemente H, fluoro, cloro, un grupo
alquilo Cy., o un grupo alcoxi C;.,, siempre que R® y R’ no estén en
posicién meta o para el uno respecto del otro.

R® y R’ representan independientemente H, cloro, fluoro, un grupo
alquilo Cy., 0 un grupo alcoxi C,.,, siempre que R® y R’ no estén en

posicién meta o para el uno respecto del otro.
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En otra realizacién, la presente invencién proporciona un

compuesto de férmula Il

b 6
" R R
N N—N
O&Nw/ﬁ \
7 © 1
R O R

1]

0 una de sus sales farmacéuticamente aceptables
donde R' representa H o metoxi;
R? y R representan independientemente H o metilo, simpre que al
menos uno de R? y R® represente metilo; y
R® y R’ representan independientemente H o metilo, siempre que al
menos uno de R® y R’ represente metilo.

En otra realizacién, la presente invencién proporciona un

compuesto de formula II1A

I:{3a
R® ,
R3b \ N—N R
O{;N N
O 1
R’ o} R

A
0 una de sus sales farmacéuticamente aceptables
donde R’ representa H o metoxi;
donde R? representa H o fluoro;
R® y R’ representan independientemente H, cloro o metilo, siempre
que uno de R®y R’ represente H;
R3® representa H, fluoro, hidroxi o un grupo alquilo Ci4

opcionalmente sustituido con hidroxi o con uno o més fluoro; y
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R3" representa H o un grupo alquilo C;., opcionalmente sustituido con
hidroxi.
En otra realizacion, la presente invenciéon proporciona un

compuesto de formula 111B

R10 R2
N—N
N O{;N I\
O 1
R’ O R

B

0 una de sus sales farmacéuticamente aceptables
donde R’ representa H o metoxi;
R? representa H o fluoro;
R® y R’ representan independientemente H o metilo, siempre que solo
uno de R® y R’ represente metilo;
R? representa H, fluoro, hidroxi o un grupo alquilo C;.4 opcionalmente
sustituido con hidroxi o con uno o mas fluoro; y
R'® representa H o un grupo alquilo C,., opcionalmente sustituido con
hidroxi.

En otra realizacion, la presente invenicon proporciona un
compuesto de formula 111C

@)

N
6 7 \N
R Dl)\(o /
R N
R

e R’
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0 una de sus sales farmacéuticamente aceptables

en donde R' representa H o metoxi;

R® y R’ representan independientemente H o metilo siempre que
solamente uno de R® y R’ represente metilo;

R? representa H, fluoro, hidroxi o un grupo alquilo C;., opcionalmente
sustituido con hidroxi, o con uno o mas fluoro; y

R'® representa H o un grupo alquilo C;., opcionalmente sustituido con
hidroxi.

Los valores preferidos de cada grupo variable son los que se
describen a continuacion. Tales valores pueden utilizarse cuando sea
apropiado con cualquiera de los  valores, definiciones,
reivindicaciones, aspectos o realizaciones definidos anteriormente o
mas adelante en la presente. En particular, cada uno puede utilizarse
como una limitacién individual dentro de la definicion mas amplia de
la férmula (1) (incluidas las féormulas I, 1A, [, A, 1HIB y IlIC).
Asimismo, cada uno de los siguientes valores puede utilizarse
combinado con uno o mas de los siguientes valores para limitar la
definicibn méas amplia o cualquier subdefinicién de la formula (I)
(incluidas las férmulas I, 1A, I, 1A, [1IB y Il1IC).

1) R' representa H, cloro, fluoro, metoxi, metilo, ciano, trifluorometilo,
difluorometoxi, trifluorometoxi o metiltio.

2) R' representa H o metoxi.

3) R? representa H.

4) R* representa azetidino opcionalmente sustituido como se
describié previamente.

5) R* representa pirrolidino opcionalmente sustituido como se

describié previamente.
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6) R* representa piperidino opcionalmente sustituido como se
describié previamente.

7) R* representa morfolino opcionalmente sustituido como se
describié previamente.

8) R* representa piperazino opcionalmente sustituido como se
describi6 previamente.

9) R* representa un grupo di(alquil C;.4)amino.

10) R* representa un grupo mono(alquil C;.4)amino.

11) R* representa pirrolidino, morfolino, 4-metilpiperazin-1-ilo, 3-
metoxipirrolidino, 3-hidroxipirrolidino, 4-acetilpiperazin-1-ilo, 4-
metilsulfonilpiperazin-1-ilo, dimetilamino, metilamino, 3-
metoxiazetidin-1-ilo, 3-hidroximetilazetidin-1-ilo, 3-ciclopropil-3-
hidroxiazetidin-1-ilo, 3-hidroxiazetidin-1-il, 2-(metoxietil)(metil)amino,
metil(tetrahidro-2H-piran-4-il)amino, metil((tetrahidrofuran-3-
il)metil)amino, ciclopropilamino, 3-(difluorometil)azetidin-1-il, 4-
(hidroximetil)-4-metilpiperidin-1-ilo, 3-etil-3-hidroxiazetidin-1-ilo, 3-
hidroxi-3-metilazetidin-1-ilo; 4-fluoro-4-(hidroximetil)piperidin-1-ilo, 3-
(hidroximetil)-3-metilpirrolidin-1-ilo, 4-hidroxiazepan-1-ilo, 4-hidroxi-
4-metilazepan-1-ilo o 4-(hidroximetil)piperidin-1-ilo.

12) R* representa pirrolidino, morfolino, 4-metilpiperazin-1-ilo, 3-
metoxipirrolidino, 3-hidroxipirrolidino, 4-acetilpiperazin-1-ilo, 4-
metilsulfonilpiperazin-1-ilo, dimetilamino, metilamino, 3-
metoxiazetidin-1-ilo, 3-hidroximetilazetidin-1-ilo, 3-ciclopropil-3-
hidroxiazetidin-1-ilo, 3-metoxiazetidin-1-ilo, 3-hidroxiazetidin-1-il, 2-
(metoxietil)(metil)amino, metil(tetrahidro-2H-piran-4-il)amino,
metil((tetrahidrofuran-3-il)metil)amino, ciclopropilamino, 3-

(difluorometil)azetidin-1-il, 4-(hidroximetil)-4-metilpiperidin-1-ilo, 3-
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etil-3-hidroxiazetidin-1-ilo, 3-hidroxi-3-metilazetidin-1-ilo; 4-fluoro-4-
(hidroximetil)piperidin-1-ilo o 4-(hidroximetil)-4-metilpiperidin-1-ilo.
13) R* representa pirrolidino, morfolino, 4-metilpiperazin-1-ilo, 3-
metoxipirrolidino,  3-hidroxipirrolidino, 4-acetilpiperazin-1-ilo, 4-
metilsulfonilpiperazin-1-ilo o 4-dimetilamino.

14) R* representa pirrolidino, morfolino, 4-metilpiperazin-1-ilo, 4-
acetilpiperazin-1-ilo o 4-dimetilamino.

15) R* representa dimetilamino.

16) R* representa 3-(difluorometil)azetidin-1-ilo o 3-hidroxi-3-
metilazetidin-1-ilo.

17) R* representa 4-(hidroximetil)-4-metilpiperidin-1-ilo.

18) R’ representa H o metilo.

19) R® representa H.

20) R® y R’ representan independientemente H, fluoro, cloro, un
grupo alquilo Ci.4 opcionalmente sustituido con uno o méas fluoro, o
un grupo alcoxi C_4.

21) R® y R’ representan independientemente H, fluoro, cloro, metilo,
metoxi o trifluorometilo.

22) R® y R’ representan independientemente H, fluoro, metilo o
metoxi.

23) A es O.

24) Aes S.

25) R' representa H, fluoro, cloro, bromo, un grupo alquilo C;.4
opcionalmente sustituido con uno o mas fluoro o un grupo alcoxi Cq.4
opcionalmente sustituido con uno o mas fluoro.

26) R* representa un grupo de féormula -NR®R® donde R® y R®

representan independientemente
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a) H, un grupo alquilo C;.4, un grupo cicloalquilo C3.5, un grupo alcoxi
Ci.4 alquileno C,.4, en el que la cadena alquileno estd opcionalmente
sustituida con uno o méas grupos alquilo Cy4, o R? representa H, un
grupo alquilo C;.4 o un grupo cicloalquilo Cs;s y R® representa
independientemente un grupo —L-R® en el que L representa un enlace
o una cadena alquileno C'“opcionalmente sustituida con uno o mas
grupos alquilo Cy., y R® representa tetrahidrofurilo o tetrahidropiranilo
cada uno de los cuales esta opcionalmente sustituido con uno o mas
de los siguientes: hidroxi, un grupo alquilo Cy4, un grupo alcoxi Cq4
o un grupo alcanoilo Cy.4; 0

b) R* y R® junto con el atomo de nitrégeno al cual estan enlazados
representan

1) un anillo pirrolidino opcionalmente sustituido con uno o mas de los
siguientes: un grupo alcoxi Cy.4, hidroxi o un grupo alquilo Cy.4,
siempre que los sustituyentes que estén enlazados al anillo a través
de un heterodtomo no estén localizados en un atomo de carbono
adyacente al &tomo de nitrégeno,

2) un anillo morfolino o

3) un anillo piperazino que esta opcionalmente sustituido en el atomo
de nitrégeno adicional con un grupo alcanoilo Ci4; un grupo
alquilsulfonilo Cy.4 0 un grupo alquilo Cy.4;y

4) un anillo azetidino que esta opcionalmente sustituido con hidroxi,
un grupo alquilo Cy.4, un grupo alcoxi Cy.4, un grupo cicloalquilo C3.¢ 0
un grupo alquilo Cy.4 opcionalmente sustituido con hidroxi o con un
grupo alcoxi Cy.4, siempre que los sustituyentes que estén enlazados
al anillo a través de un heterodtomo no estén localizados en un atomo

de carbono adyacente a ninguno de los heteroatomos del anillo.
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27) R* representa un grupo de férmula -NR®R® donde R® representa H
y R® representa

a) H, un grupo alquilo Cy.4, un grupo cicloalquilo Cz., un grupo alcoxi
Ci.4 alquileno C,.4, en el que la cadena alquileno esta opcionalmente
sustituida con uno o méas grupos alquilo Cy4, o R?® representa H, un
grupo alquilo C;.4 o un grupo cicloalquilo Cs;s y R" representa
independientemente un grupo —L-R® en el que L representa un enlace
o una cadena alquileno C;.4, opcionalmente sustituida con uno o mas
grupos alquilo Ci., y R® representa tetrahidrofurilo o tetrahidropiranilo
cada uno de los cuales esta opcionalmente sustituido con uno o mas
de los siguientes: hidroxi, un grupo alquilo Cy4, un grupo alcoxi Cq4
o un grupo alcanoilo Cy.4; 0

b) R* y R® junto con el atomo de nitrégeno al cual estan enlazados
representan

1) un anillo pirrolidino opcionalmente sustituido con uno o méas de los
siguientes: un grupo alcoxi Ci.4, hidroxi o un grupo alquilo Cy.4,
siempre que los sustituyentes que estén enlazados al anillo a través
de un heterodtomo no estén localizados en un atomo de carbono
adyacente al atomo de nitrégeno,

2) un anillo morfolino o

3) un anillo piperazino que esta opcionalmente sustituido en el atomo
de nitrégeno adicional con un grupo alcanoilo Ci4; un grupo
alquilsulfonilo Cy.4 o un grupo alquilo Cy.4; y

4) un anillo azetidino que esta opcionalmente sustituido con hidroxi,
un grupo alquilo Cq.4, un grupo alcoxi Cy4, un grupo cicloalquilo C3.¢ 0
un grupo alquilo Ci.4 opcionalmente sustituido con hidroxi o con un

grupo alcoxi Cy.4, siempre que los sustituyentes que estén enlazados
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al anillo a través de un heterodtomo no estén localizados en un atomo
de carbono adyacente a ninguno de los heteroatomos del anillo.

28) R* representa un grupo de férmula -NR®R® donde R? y R® junto
con el atomo de nitrégeno al cual estan enlazados representan un
anillo pirrolidino opcionalmente sustituido con uno o méas de los
siguientes: fluoro, un grupo alcoxi Ci.4, hidroxi, un grupo alquilo C.4
o un grupo hidroxialquilo C;.4, siempre que los sustituyentes que
estén enlazados al anillo a través de un heterodtomo no estén
localizados en un 4tomo de carbono adyacente al atomo de nitrégeno.
29) R* representa un grupo de férmula -NR®R® donde R? y R® junto
con el atomo de nitrégeno al cual estan enlazados representan un
anillo pirrolidino opcionalmente sustituido con uno o maéas de los
siguientes: metoxi, hidroxi, metilo o un grupo hidroximetilo, siempre
que los sustituyentes que estén enlazados al anillo a través de un
heteroatomo no estén localizados en un a4tomo de carbono adyacente
al 4&tomo de nitrégeno.

30) R* representa un grupo de férmula -NR®R® donde R? y R® junto
con el atomo de nitrégeno al cual estan enlazados representan un
anillo piperidino opcionalmente sustituido con uno o més de los
siguientes: fluoro, un grupo alcoxi Ci.4, hidroxi, un grupo alquilo Ci.4
o un grupo hidroxialquilo C;4, siempre que los sustituyentes que
estén enlazados al anillo a través de un heterodtomo no estén
localizados en un 4tomo de carbono adyacente al atomo de nitrégeno.
31) R* representa un grupo de férmula -NR®R® donde R? y R® junto
con el atomo de nitrogeno al cual estdn enlazados representan un
anillo piperidino opcionalmente sustituido con uno o més de los

siguientes: metoxi, hidroxi, metilo o un grupo hidroximetilo, siempre
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que los sustituyentes que estén enlazados al anillo a través de un
heterodatomo no estén localizados en un a4tomo de carbono adyacente
al &tomo de nitrégeno.
32) R* representa un grupo de férmula -NR®R” donde R?® y R® junto
con el atomo de nitrogeno al cual estdn enlazados representan un
anillo azepano opcionalmente sustituido con uno o mas de los
siguientes: fluoro, un grupo alcoxi Ci.4, hidroxi, un grupo alquilo Ci.4
o un grupo hidroxialquilo C;.4, siempre que los sustituyentes que
estén enlazados al anillo a través de un heteroatomo no estén
localizados en un 4tomo de carbono adyacente al atomo de nitrégeno.
33) R* representa un grupo de férmula -NR®R” donde R?® y R® junto
con el atomo de nitrogeno al cual estdn enlazados representan un
anillo azepano opcionalmente sustituido con uno o mas de los
siguientes: metoxi, hidroxi, metilo o un grupo hidroximetilo, siempre
que los sustituyentes que estén enlazados al anillo a través de un
heteroatomo no estén localizados en un atomo de carbono adyacente
al &tomo de nitrégeno.

La expresién “un anillo heterociclico monociclico saturado de 4
a 7 miembros que contiene opcionalmente un oxigeno, azufre, SO o
SO, adicional” incluye  azetidinilo, pirrolidilo, morfolinilo,
perhidroazepinilo, perhidrooxazepinilo, piperidinilo 0
homopiperidinilo, cada uno de los cuales puede estar opcionalmente
sustituido como se describié previamente. La expresién “un anillo
heterociclico monociclico saturado de 4 a 7 miembros que contiene
un nitrégeno adicional” incluye piperazinilo, homopiperazinilo o
imidazolidinilo, cada uno de los cuales esta opcionalmente sustituido

como se describid previamente.
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La expresion “un anillo heterociclico monociclico saturado de 4-
7 miembros enlazado a través de carbono que contiene 1 6 2
heteroatomos seleccionados entre oxigeno y nitrégeno” incluye
oxetanilo, tetrahidrofurilo, tetrahidropiranilo, 1,4-dioxanilo,
azetidinilo, pirrolidilo, morfolinilo, perhidroazepinilo,
perhidrooxazepinilo, piperidinilo u homopiperidinilo. Cada uno de
estos anillos estd opcionalmente sustituido como se describi6
previamente.

El término “alquilo Cy.,” se refiere a un radical alcano de
cadena lineal o ramificada que contiene de 1 a 4 atomos de carbono.
Los ejemplos de este grupo incluyen metilo; etilo; propilo; isopropilo;
1-metilpropilo; n-butilo, t-butilo; e isobutilo.

El término “alcoxi Cy.4” se refiere a grupos de férmula general —
OR?, donde R? se selecciona entre un alquilo Cy4. Los ejemplos de
alcoxi incluyen, pero no se limitan a, metoxi, etoxi, propoxi,
isopropoxi, butoxi, t-butoxi e isobutoxi.
En otro aspecto, la presente invencion proporciona uno o méas de los
siguientes compuestos:
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-
ilmetil)fenoxi)azetidin-1-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-
ilmetil)fenoxi)azetidin-1-il)metanona;
(5-fenil-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)fenoxi)azetidin-
1-il)metanona;
(5-(4-fluorofenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-

ilmetil)fenoxi)azetidin-1-il)metanona;
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(3-(4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-(trifluorometil)fenil)-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-p-tolil-1,3,4-oxadiazol-
2-il)metanona;
(3-(3-metoxi-4-(morfolinometil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(3-metoxi-4-(morfolinometil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-
1,3,4-oxadiazol-2-il)metanona;
(3-(2-metil-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-((4-metilpiperazin-
1-ilymetil)fenoxi)azetidin-1-il)metanona;
(3-(2-metil-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-p-tolil-
1,3,4-oxadiazol-2-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-
(morfolinometil)fenoxi)azetidin-1-il)metanona;
(3-(2-metil-4-(morfolinometil)fenoxi)azetidin-1-il)(5-p-tolil-1,3,4-
oxadiazol-2-il)metanona;
(3-(2-metil-4-(morfolinometil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-
(morfolinometil)fenoxi)azetidin-1-il)metanona;
(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
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(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-p-tolil-1,3,4-
oxadiazol-2-il)metanona;
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-(pirrolidin-1-
ilmetil)fenoxi)azetidin-1-il)metanona;
(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-p-tolil-1,3,4-
oxadiazol-2-il)metanona;
1-(4-(4-(1-(5-fenil-1,3,4-oxadiazol-2-carbonil)azetidin-3-
iloxi)bencil)piperazin-1-il)etanona;
1-(4-(4-(1-(5-(4-metoxifenil)-1,3,4-oxadiazol-2-carbonil)azetidin-3-
iloxi)bencil)piperazin-1-il)etanona;
1-(4-(4-(1-(5-(4-clorofenil)-1,3,4-oxadiazol-2-carbonil)azetidin-3-
iloxi)bencil)piperazin-1-il)etanona;
(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-p-tolil-1,3,4-
oxadiazol-2-il)metanona;
(3-(3-fluoro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(3-fluoro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
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(3-(3-fluoro-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(3-fluoro-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-
2-il)metanona;
(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-(metiltio)fenil)-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-
(trifluorometil)fenil)-1,3,4-oxadiazol-2-il)metanona;
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-
((dimetilamino)metil)fenoxi)azetidin-1-ilymetanona;
(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-
((dimetilamino)metil)fenoxi)azetidin-1-il)metanona;
(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-2,3-difluorofenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-2,3-difluorofenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-(azetidin-4-ilmetil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-(azetidin-1-ilmetil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-
il)metanona;

(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-

((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)metanona;
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(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-((dimetilamino)metil)-3-
metilfenoxi)azetidin-1-il)metanona;
(5-fenil-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)-3-
(trifluorometil)fenoxi)azetidin-1-ilymetanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)-3-
(trifluorometil)fenoxi)azetidin-1-il)metanona;
(3-(3-cloro-4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(3-cloro-4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(3-cloro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(3-cloro-4-((4-metilpiperazin-1-ilymetil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-
((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)metanona;
(3-(3-metoxi-2-metil-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(3-metil-4-((metilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-
((metilamino)metil)fenoxi)azetidin-1-il)metanona;
(3-(4-((3-metoxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-ciclopropil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

(4-metoxifenil)-1,3,4-oxadiazol-2-ilymetanona;
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(3-(2-cloro-4-((3-metoxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(2-cloro-4-((3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-
ilmetil)feniltio)azetidin-1-il)metanona;
(3-(4-((dimetilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-(((2-metoxietil)(metil)amino)metil)feniltio)azetidin-1-il) (5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-metoxiazetidin-1-il)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((metilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-
2-il)metanona;
(3-(4-((metil(tetrahidro-2H-piran-4-il)amino)metil)feniltio)azetidin-1-
il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((metil((tetrahidrofuran-3-il)metil)amino)metil)feniltio)azetidin-1-
il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((ciclopropilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((3-(hidroximetil)azetidin-1-il)metil)feniltio)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-(difluorometil)azetidin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)-3-

metilfenoxi)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
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(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-2-metilfenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-3-metilfenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-2-metilfenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-3-metilfenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-1-il) (5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(2-cloro-4-((3-hidroxi-3-metilazetidin-1-ilymetil)fenoxi)azetidin-1-
il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(2-cloro-4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-ilymetanona;
(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)-3-metilfenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-fluoro-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

ilmetanona;
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(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(+)  (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-
1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
i)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
i) (5-fenil-1,3,4-oxadiazol-2-il)metanona;

(+)  (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-
1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;

(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(+) (3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(-) (3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;

(+) (3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona;

(-) (3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona;
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(3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(+) (8-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(-) (8-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;

(+) 3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;

(-) 3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;

(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

il)metanona;
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(+) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;
(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;
(3-(4-((4-etil-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(+)-(3-(4-((4-etil-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(-)-(3-(4-((4-etil-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-ilymetanona; y
(3-(4-((4-etil-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
0 una de sus sales farmacéuticamente aceptables.
La presente invencion también proporciona uno de los compuestos de
la lista anterior o cualquier numero de los compuestos anteriores
entre 1y 106, por ejemplo, entre 1y 92, o, por ejemplo, entre 1 y 83.
En otro aspecto, la presente invenciéon proporciona un compuesto de
formula | (incluidas las formulas II, 1A, [ll, IIIA, 1IIB y I1IC) tal como
se define en cualquiera de las definiciones anteriores pero
excluyendo cualquiera o cualesquiera de los compuestos de la lista
de compuestos inmediatamente precedente.

En lo sucesivo, en la descripcion un compuesto de férmula |
incluye como alternativa un compuesto de cada una de las siguientes

formulas: I, A, 11, IHIA,; 1B y IIIC.
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Ademas, en la presente se describe wuna composicion
farmacéutica que comprende un compuesto de férmula I, o una de sus
sales farmacéuticamente aceptables, y un portador y/o diluyente
farmacéuticamente aceptable.

Ademas, en la presente se describe también un método para el
tratamiento o la profilaxis de una enfermedad o afeccion en la que es
beneficioso modular el receptor MCH1, que comprende administrar a
un animal de sangre caliente que necesita dicho tratamiento o
profilaxis una cantidad terapéuticamente eficaz de un compuesto de
formula | o una de sus sales farmacéuticamente aceptables.

Asimismo, se describe ademas en la presente el uso de un
compuesto de acuerdo con la férmula |, o una de sus sales
farmacéuticamente aceptables, o mezclas de este para el tratamiento
o la profilaxis de una enfermedad o afeccion en la que es beneficioso
modular el receptor MCH1.

Incluso se describe ademas en la presente el uso de un
compuesto de acuerdo con la formula |, o una de sus sales
farmacéuticamente aceptables, o mezclas de este en la fabricacién de
un medicamento para el tratamiento o la profilaxis de una enfermedad
o afeccién en la que es beneficioso modular el receptor MCH1.

Se describe ademas en la presente el uso de un compuesto de
formula I, o una de sus sales farmacéuticamente aceptables, como
medicamento.

El término “MCHR” se refiere a la proteina receptora de la
hormona concentradora de melanina de tipo 1 (MCHR1), a menos que

se especifique lo contrario.
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Los términos “tratar”, “que trata/n” y “tratamiento” se refieren a
la modulacién de una enfermedad y/o sus sintomas correspondientes.

Los términos “prevenir’, “que previene/n” y “prevencidén” se
refieren a la reduccion o eliminacion de una enfermedad y/o sus
sintomas correspondientes.

Los términos “modular’, “modula”, que modula/n” o
“modulacion”, como se emplean en la presente, se refieren, por
ejemplo, a la activacion (p. ej., actividad agonista) o a la inhibicién
(p. ej., actividad antagonista) de al menos un MCHR.

La expresién “farmacéuticamente aceptable”, como se emplea
en la presente, indica que el objeto en cuestion que se identifica
como “farmacéuticamente aceptable” es adecuado y fisiol6gicamente
aceptable para ser administrado a un paciente/sujeto. Por ejemplo,
la expresién “sal(es) farmacéuticamente aceptable(s)” se refiere a
una sal o a sales adecuadas y fisiologicamente aceptables.

El término “profilaxis”, como se utiliza en la presente, se refiere
a (i) prevenir el desarrollo de una enfermedad y/o afeccion; y/o (ii)
proteger contra el empeoramiento de una enfermedad y/o afeccién en
una situacion en la que se ha desarrollado la enfermedad y/o
afeccion.

Como se utiliza en la presente, la expresién “enfermedad o
afeccion mediada por MCHR” se refiere a una afeccion o enfermedad
susceptible de ser modulada por un agente activo MCHR.

El término “cantidad terapéuticamente eficaz” se refiere a una
cantidad de un compuesto suficiente para modular uno o mas

sintomas de la afeccién o enfermedad que se esta tratando.
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Otra realizacién se refiere a compuestos como los descritos en
la presente en los que uno o mas de los atomos es un isétopo del
mismo elemento, por ejemplo, '"C ,"®C , "C o deuterio. En una
realizacion particular, el compuesto se marca con tritio. Tales
compuestos marcados isotépicamente se sintetizan mediante la
incorporacién de materiales de partida marcados o, en el caso de
tritio, intercambiando hidrégeno por tritio mediante métodos
conocidos. Los métodos conocidos incluyen (1) halogenacién
electréfila, seguida de reduccién del halégeno en presencia de una
fuente de tritio, por ejemplo, por hidrogenacidén con tritio gaseoso en
presencia de un catalizador de paladio o (2) intercambio de hidrégeno
por tritio realizado en presencia de tritio gaseoso y un catalizador
organometalico adecuado (p. ej., paladio).

Un compuesto marcado con tritio puede ser util para identificar
nuevos compuestos medicinales capaces de unirse a un receptor
MCH1 y modular su actividad por agonismo, agonismo parcial o
antagonismo. Tales compuestos marcados con tritio se pueden
utilizar en ensayos que miden el desplazamiento de dichos
compuestos para evaluar la unién de los ligandos que se unen a
receptores MCH1.

Incluso en otra realizacién méas, los compuestos descritos en la
presente pueden comprender adicionalmente uno o mas atomos de un
is6topo. En una forma particular de esta realizacién, un compuesto
comprende un haldégeno isotépico. Tales compuestos marcados se
sintetizan por incorporacién de materiales de partida marcados

mediante métodos conocidos. En una realizacién particular, el
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is6topo se selecciona entre '8F, 2%, 25| 3% 7°Br 7Br, ""Br o ®?Br.
En una realizacién més particular, el is6topo es '®F.

Se sobreentendera que cuando los compuestos de la presente
invencién contengan uno o mas centros quirales, los compuestos de
la invencién podran existir y aislarse como formas enantioméricas o
diastereoméricas, o como una mezcla racémica. La presente
invencion incluye todos los posibles enantiémeros, diastere6meros,
racematos o mezclas de estos, de compuestos de féormula |. Las
formas Opticamente activas del compuesto de la invencién se pueden
preparar, por ejemplo, por separacion cromatogréafica quiral de un
racemato, por ejemplo, utilizando una columna Chiralpak® IA
(suministrada por Chiral Technologies Europe) o wuna columna
Chiralcel® OJ (suministrada por Chiral Technologies Europe),
mediante la sintesis de materiales de partida 6pticamente activos o
mediante la sintesis asimétrica basada en los procedimientos
descritos posteriormente.

Se sobreentendera también que la presente invenciéon abarca
los tautémeros de los compuestos de férmula |.

Se sobreentenderd que ciertos compuestos de la invencién
pueden existir como formas solvatadas, por ejemplo hidratadas, asi
como también como formas no solvatadas. Se sobreentenderd
también que la presente invencién abarca todas estas formas
solvatadas de los compuestos férmula I.

Los compuestos de férmula | también pueden formar sales. Por
lo tanto, cuando en la presente se hace referencia a un compuesto de
férmula |, dicha referencia incluye, a menos que se indique lo

contrario, sus sales. En una realizacion, los compuestos de formula |
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forman sales farmacéuticamente aceptables. En otra realizacion, los
compuestos de formula | forman sales que se pueden usar, por
ejemplo, para aislar y/o purificar los compuestos de formula I.

En general, se pueden obtener sales farmacéuticamente
aceptables de un compuesto de acuerdo con la formula | utilizando
procedimientos estdndares muy conocidos en la técnica. Estos
procedimientos estandares incluyen, pero no se limitan a, por
ejemplo, hacer reaccionar un compuesto suficientemente basico, tal
como, por ejemplo, una alquilamina con un acido adecuado, tal como,
por ejemplo, acido clorhidrico o acido acético, para obtener un aniéon
fisioldgicamente aceptable.

En una realizaciéon, un compuesto de acuerdo con la férmula |
se puede convertir en una de sus sales o solvatos farmacéuticamente
aceptables, particularmente, una sal de adicién de acido, tal como,
por ejemplo, clorhidrato, bromhidrato, fosfato, acetato, fumarato,
maleato, tartrato, citrato, metanosulfonato y p-toluenosulfonato.

En general, los compuestos de formula | se pueden preparar de
acuerdo con los siguientes Esquemas y conocimientos generales de
un experto en la técnica, y/o de acuerdo con los métodos expuestos
en los siguientes Ejemplos. Un experto en la técnica podra
seleccionar facilmente los disolventes, las temperaturas, las
presiones y otras condiciones de reaccién. Los materiales de partida
se pueden adquirir de proveedores comerciales o pueden ser
preparados facilmente por un experto en la técnica. Se pueden
emplear técnicas combinatorias para preparar los compuestos, por
ejemplo, cuando los intermedios poseen grupos adecuados para estas

técnicas.
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El término “grupo protector de amino” se refiere a restos
reconocidos en la técnica capaces de unirse a grupos amino para
prevenir que el grupo amino participe en reacciones que tienen lugar
en otras partes de la molécula que contiene el grupo amino. Los
grupos protectores de amino aceptables incluyen, pero no se limitan
a, por ejemplo, los grupos protectores de amino descritos en

a

“Protective Groups in Organic Synthesis”, 2.% edicion, John Wiley &
Sons, 1991. EI grupo protector de amino puede ser , por ejemplo, un
grupo protector de tipo uretano (al que también se hace referencia
como a un grupo protector de carbamato), incluidos, pero sin
limitarse a, por ejemplo, grupos arilalquiloxicarbonilo, tales como, por
ejemplo, benciloxicarbonilo; y grupos alcoxicarbonilo, tales como, por
ejemplo, metoxicarbonilo y tert-butoxicarbonilo. Habitualmente, el
grupo protector de amino es el tert-butoxicarbonilo.

Los compuestos de formula | se pueden preparar

a) haciendo reaccionar un compuesto de la férmula IV

donde R*, R®, R®, R’ y A son como se definieron previamente, con un

compuesto de féormula V
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donde R' y R? son como se definieron previamente y L representa un
grupo saliente, por ejemplo, un grupo alcoxi Cy_4; 0

b) haciendo reaccionar un compuesto de férmula VI

Vi

donde R*, R>, R®, R’y A son como se definieron previamente, con un

compuesto de féormula VIl

donde R' y R? son como se definieron previamente y L, representa un
grupo saliente, por ejemplo, mesiloxi o tosiloxi, en presencia de una
base, tal como, por ejemplo, Cs,CO; opcionalmente en presencia de
un disolvente, tal como, por ejemplo, DMF o DMA, y a una
temperatura en el rango de 0 a 150 °C, particularmente en el rango
de 50 a 120 °C; o

c) haciendo reaccionar un compuesto de férmula VIII

b
R\
NH
R
VIl

donde R?® y R® son como se definieron previamente, con un

compuesto de formula IX
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RG
L, N—N 1
A{;N 7\
R® R o)
o)
IX

donde R', R% R® R® R’y A son como se definieron previamente y L;
representa un grupo saliente, por ejemplo, halo, en particular cloro o
bromo; opcionalmente en presencia de un disolvente, tal como, por
ejemplo, DMF, y opcionalmente en presencia de una base, por
ejemplo, una amina, por ejemplo, N-etil-N-isopropilpropan-2-amina a
una temperatura en el rango de 0 a 150 °C, particularmente en el
rango de 5 a 50 °C; o
d) haciendo reaccionar un compuesto de férmula VIII, donde R® y
R® son como se definieron previamente, con un compuesto de férmula
IX, donde R', R?, R®, R® R’y A son como se definieron previamente y
L; representa un grupo oxo, en presencia de un agente reductor, tal
como, por ejemplo, triacetoxiborohidruro de sodio, en un solvente
adecuado tal como, por ejemplo, diclorometano.
Si el compuesto de férmula V es un éster, entonces se puede obtener
un compuesto de férmula | haciendo reaccionar un compuesto de
férmula IV y un éster de férmula V opcionalmente en presencia de un
solvente, tal como, por ejemplo, etanol y a una temperatura en el
rango de 0 a 150 °C, particularmente en el rango de 50 a 120 °C.

Los compuestos de férmula IV y VI se pueden preparar como se
muestra en el esquema 1 a continuacién y mediante métodos
analogos a los descritos en los ejemplos.

ESQUEMA 1
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R®
b
R\ o Paso 1 R° Paso 2
/NH + AH — R4 -
Ra RS R7
5 AH
R R’
VIl X VI
/PG . H
R® N R pN
Paso 3 R4
4 b
. I )
A R° ;
R® R’ R
Xl v
PASO 1

Un compuesto de acuerdo con la formula VI se puede obtener
haciendo reaccionar un compuesto de férmula VIII, donde R* y R® son
como se definieron previamente, con un aldehido o una cetona de
formula X, donde A, R®°, R® y R’ son como se definieron previamente,
y un agente reductor, tal como, por ejemplo, triacetoxiborohidruro de
sodio, en presencia de un solvente adecuado tal como, por ejemplo,
diclorometano.

PASO 2
Un compuesto de acuerdo con la férmula X| se puede obtener

haciendo reaccionar un compuesto de férmula VI con un compuesto

L&N—PG

Xl

azetidinico de féormula XIlI,

donde PG representa un grupo protector de aminas, tal como, por
ejemplo, tert-butoxicarbonilo y L4 representa un grupo saliente, por

ejemplo, mesiloxi o tosiloxi, en presencia de una base, tal como, por
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ejemplo, Cs,CO3 en presencia de un solvente adecuado tal como, por
ejemplo, DMF.
PASO 3

Un compuesto de acuerdo con la férmula IV se puede obtener
tratando un compuesto de férmula XI con un agente desprotector, tal
como, por ejemplo, HCI, en un solvente adecuado, tal como, por
ejemplo, diclorometano.

Los compuestos de formula V se pueden preparar de acuerdo
con procedimientos muy conocidos, como por ejemplo, los descritos
en Journal fuer Praktische Chemie, 327, 109-116 (1985), empleando

compuestos benzohidrazidicos de acuerdo con la férmula XIII,

R2

O

H,N~
H

Xl
donde R' y R% son como se definieron previamente.
Los compuestos de formula IX y VII se pueden preparar como
se muestra en el esquema 2 a continuacion y mediante métodos

analogos a los descritos en los ejemplos.
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ESQUEMA 2
N—N R HO R
L1 /N Paso 1 t\ —N
0 S N [\
o) R’ o) 1
0] R
\Y IX
J Paso 2
N—N §
LZ%N /N
O 1
@) R
VI
PASO 1

Un compuesto de acuerdo con la férmula IX se puede obtener
haciendo reaccionar un compuesto de férmula V, donde L;, R' y R?
son como se definieron previamente, con 3-hidroxiazetidina o una de
sus sales en presencia de una base, tal como, por ejemplo,
trietilamina, opcionalmente en presencia de un catalizador, tal como,
por ejemplo, cianuro de sodio, en un solvente adecuado tal como, por
ejemplo, metanol.

PASO 2

Un compuesto de acuerdo con la férmula VII, donde R', R®y L,
son como se definieron previamente, se puede obtener tratando un
compuesto de férmula IX con un agente activante de alcoholes, tal
como, por ejemplo, cloruro de metanosulfonilo, en presencia de una
base, tal como, por ejemplo, trietilamina, en un solvente adecuado tal
como diclorometano.

Los compuestos de férmula VIII, X, XII 'y X1l se pueden adquirir

de proveedores comerciales o los expertos en la técnica pueden
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prepararlos facilmente de acuerdo con procedimientos muy
conocidos.

Se considera que ciertos compuestos de formula 1V, V, VI, VII,
IX y XI son novedosos y se reivindican en la presente como otro
aspecto de la presente invencién. En un aspecto preferido de la
invencion, estos compuestos estan en forma sustancialmente pura, p.
ej., una pureza superior a un 50%, particularmente superior a un 95%
y mas particularmente superior a un 99%.

Otra realizacion se refiere a un método para el tratamiento o la
profilaxis de una enfermedad o afeccién, en la que es beneficioso
modular el receptor MCH1, que comprende administrar a un animal de
sangre caliente que necesita dicho tratamiento o profilaxis una
cantidad terapéuticamente eficaz de un compuesto de férmula | o una
de sus sales farmacéuticamente aceptables.

Una realizacion mas particular se refiere a un método para el
tratamiento o la profilaxis de una enfermedad o afeccién, en la que es
beneficioso modular el receptor MCH1, que comprende administrar a
un animal de sangre caliente que necesita dicho tratamiento o
profilaxis una cantidad terapéuticamente eficaz de un compuesto
antagonista de formula I.

Otra realizacién se refiere al uso de un compuesto de acuerdo
con la formula I, o una de sus sales farmacéuticamente aceptables, o
mezclas de este para el tratamiento o la profilaxis de una enfermedad
o afeccién en la que es beneficio modular el receptor MCH1.

Una realizacién mas particular se refiere al uso de compuestos

antagonistas de férmula I, o una de sus sales farmacéuticamente
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aceptables, para el tratamiento o la profilaxis de una enfermedad o
afeccion en la que es beneficioso modular el receptor MCH1.

Otra realizacion mas se refiere al uso de un compuesto de
acuerdo con la férmula I, o una de sus sales farmacéuticamente
aceptables, en la fabricacién de un medicamento para el tratamiento
o la profilaxis de una enfermedad o afeccion en la que es beneficioso
modular el receptor MCH1.

Otra realizacion mas se refiere a utilizar un compuesto de
acuerdo con la férmula I, o una de sus sales farmacéuticamente
aceptables, como medicamento.

Otra realizacién se refiere a una composicién farmacéutica que
comprende un compuesto de acuerdo con la féormula I, o una de sus
sales farmacéuticamente aceptables, y un portador y/o diluyente
farmacéuticamente aceptable.

Otra realizacion se refiere a una composicion farmacéutica util
para el tratamiento o la profilaxis de una enfermedad o afeccion
mencionada en la presente, cuyo origen es la disfuncion de
receptores MCH1, en un animal de sangre caliente, que comprende
una cantidad terapéuticamente eficaz de un compuesto de férmula I,
o una de sus sales farmacéuticamente aceptables, para el tratamiento
o la profilaxis de dicha enfermedad o afeccion, y al menos un
portador y/o diluyente farmacéuticamente aceptable.

En una realizacion, el animal de sangre caliente es un
mamifero, incluidos, pero sin limitarse a, por ejemplo, seres humanos
y animales domésticos, como por ejemplo, perros, gatos y caballos.

En otra realizacion, el animal de sangre caliente es un ser

humano.
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En una realizacién, la enfermedad y/o afeccién para cuyo
tratamiento o profilaxis se puede utilizar un compuesto de acuerdo
con la féormula | incluye, pero no se limita a, por ejemplo, trastornos
del estado de animo, trastornos de ansiedad vy trastornos
alimentarios.

Los ejemplos de trastornos del estado de animo incluyen, pero
no se limitan a, por ejemplo, trastorno(s) depresivo(s), tales como,
por ejemplo, trastorno(s) depresivo(s) mayor(es) y trastorno(s)
distimico(s); depresion bipolar y/o mania bipolar, tal como, por
ejemplo, bipolaridad de tipo |, incluidos, pero sin limitarse a los
pacientes con crisis maniacas, depresivas o mixtas, y bipolaridad de
tipo Il; trastorno(s) ciclotimico(s); depresién ansiosa; y trastorno(s)
del estado de animo debido(s) a una afeccidén general.

Los ejemplos de trastorno(s) de ansiedad incluyen, pero no se
limitan a, por ejemplo, trastorno(s) de panico sin agorafobia,
trastorno(s) de panico con agorafobia, agorafobia sin antecedentes
de trastorno(s) de panico, fobia especifica, fobia social, trastorno(s)
obsesivo(s) compulsivo(s), trastorno(s) relacionado(s) con el estrés,
trastorno(s) de estrés postraumatico, trastorno(s) de estrés agudo,
trastorno(s) de ansiedad generalizada y trastorno(s) de ansiedad
generalizada debido(s) a una afeccién general.

Los ejemplos de trastornos alimentarios incluyen, pero no se
limitan a, por ejemplo, obesidad.

Muchas de las afecciones y los trastornos anteriores se
definen, por ejemplo, en American Psychiatric Association: Diagnostic
and Statistical Manual of Mental Disorders, cuarta edicién, texto

revisado, Washington, DC, American Psychiatric Association, 2000.
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Otra realizacion se refiere a un método para el tratamiento o la
profilaxis de un trastorno del estado de animo, trastorno de ansiedad
o trastorno alimentario, que comprende administrar a un animal de
sangre caliente que necesita dicho tratamiento o profilaxis una
cantidad terapéuticamente eficaz de un compuesto de acuerdo con la
férmula | o una de sus sales farmacéuticamente aceptables.

Otra realizacion mas se refiere a un método para el tratamiento
o la profilaxis de al menos un trastorno del estado de &nimo, que
comprende administrar a un animal de sangre caliente que necesita
dicho tratamiento o profilaxis una cantidad terapéuticamente eficaz
de un compuesto de férmula | o una de sus sales farmacéuticamente
aceptables.

Otra realizacion mas se refiere a un método para el tratamiento
o la profilaxis de al menos un trastorno de ansiedad, que comprende
administrar a un animal de sangre caliente que necesita dicho
tratamiento o profilaxis una cantidad terapéuticamente eficaz de un
compuesto de féormula | o una de sus sales farmacéuticamente
aceptables.

Incluso otra realizacién mas se refiere a un método para el
tratamiento o la profilaxis de al menos un trastorno alimentario, que
comprende administrar a un animal de sangre caliente que necesita
dicho tratamiento o profilaxis una cantidad terapéuticamente eficaz
de un compuesto de férmula | o una de sus sales farmacéuticamente
aceptables.

Otra realizacién proporciona un método para el tratamiento o la
profilaxis de al menos una enfermedad o afeccion seleccionada entre

ansiedad, depresién y obesidad en un animal de sangre caliente, que
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comprende administrar a dicho animal que necesita dicho tratamiento
o profilaxis una cantidad terapéuticamente eficaz de un compuesto de
acuerdo con la férmula I.

Otra realizacion méas proporciona un método para el tratamiento
o la profilaxis de la ansiedad en un animal de sangre caliente, que
comprende administrar a dicho animal que necesita dicho tratamiento
o profilaxis una cantidad terapéuticamente eficaz de un compuesto de
acuerdo con la férmula I.

Otra realizacion méas proporciona un método para el tratamiento
o la profilaxis de un trastorno de ansiedad generalizada en un animal
de sangre caliente, que comprende administrar a dicho animal que
necesita dicho tratamiento o profilaxis una cantidad terapéuticamente
eficaz de un compuesto de acuerdo con la formula I.

Otra realizacion méas proporciona un método para el tratamiento
o la profilaxis de la depresion en un animal de sangre caliente, que
comprende administrar a dicho animal que necesita dicho tratamiento
o profilaxis una cantidad terapéuticamente eficaz de un compuesto de
acuerdo con la formula I.

Incluso otra realizacién mas proporciona un método para el
tratamiento o la profilaxis de la obesidad en un animal de sangre
caliente, que comprende administrar a dicho animal que necesita
dicho tratamiento o profilaxis una cantidad terapéuticamente eficaz
de un compuesto de acuerdo con la férmula I.

Una realizacion mas particular se refiere a un método para el
tratamiento o la profilaxis de una enfermedad o afeccion, en la que es
beneficioso modular el receptor MCH1, que comprende administrar a

un animal de sangre caliente que necesita dicho tratamiento o
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profilaxis una cantidad terapéuticamente eficaz de un compuesto
antagonista de formula I.

Otra realizacidon se refiere a un método para el tratamiento o la
profilaxis de una enfermedad o afeccion seleccionada entre ansiedad,
depresiéon y obesidad en un animal de sangre caliente, que
comprende administrar a dicho animal que necesita dicho tratamiento
o profilaxis una cantidad terapéuticamente eficaz de un compuesto de
formula | o una de sus sales farmacéuticamente aceptables.

Otra realizacion se refiere a un método para el tratamiento o la
profilaxis de la ansiedad en un animal de sangre caliente, que
comprende administrar a dicho animal que necesita dicho tratamiento
o profilaxis una cantidad terapéuticamente eficaz de un compuesto de
férmula | o una de sus sales farmacéuticamente aceptables.

Otra realizacion se refiere a un método para el tratamiento o la
profilaxis de un trastorno de ansiedad generalizada en un animal de
sangre caliente, que comprende administrar a dicho animal que
necesita dicho tratamiento o profilaxis una cantidad terapéuticamente
eficaz de un compuesto de férmula | o una de sus sales
farmacéuticamente aceptables.

Otra realizacidon se refiere a un método para el tratamiento o la
profilaxis de la depresion en un animal de sangre caliente, que
comprende administrar a dicho animal que necesita dicho tratamiento
o profilaxis una cantidad terapéuticamente eficaz de un compuesto de
formula | o una de sus sales farmacéuticamente aceptables.

Otra realizacién se refiere a un método para el tratamiento o la
profilaxis de la obesidad en un animal de sangre caliente, que

comprende administrar a dicho animal que necesita dicho tratamiento
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o profilaxis una cantidad terapéuticamente eficaz de un compuesto de
formula | o una de sus sales farmacéuticamente aceptables.

Incluso otra realizacion mas se refiere a un compuesto de
acuerdo con la férmula I, o una de sus sales farmacéuticamente
aceptables, para utilizar en el tratamiento o la profilaxis de una
enfermedad o afeccidén en la que es beneficioso modular el receptor
MCH1.

Una realizacién mas particular se refiere a un compuesto
antagonista de férmula I, o una de sus sales farmacéuticamente
aceptables, para usar en el tratamiento o la profilaxis de una
enfermedad o afeccidén en la que es beneficioso modular el receptor
MCH1.

Otra realizacidén se refiere a un compuesto de féormula I, o una
de sus sales farmacéuticamente aceptables, para usar en el
tratamiento o la profilaxis de una enfermedad o afeccion seleccionada
entre un trastorno del estado de &animo, trastorno de ansiedad vy
trastorno alimentario.

Otra realizacién méas se refiere a un compuesto de férmula I, o
una de sus sales farmacéuticamente aceptables, para utilizar en el
tratamiento o la profilaxis de un trastorno del estado de animo.

Otra realizacién méas se refiere a un compuesto de férmula I, o
una de sus sales farmacéuticamente aceptables, para utilizar en el
tratamiento o la profilaxis de un trastorno de ansiedad.

Incluso otra realizacion mas se refiere a un compuesto de
formula I, o una de sus sales farmacéuticamente aceptables, para el

tratamiento o la profilaxis de un trastorno alimentario.
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Otra realizacién méas se refiere a un compuesto de férmula I, o
una de sus sales farmacéuticamente aceptables, para utilizar en el
tratamiento o la profilaxis de una enfermedad o afeccion seleccionada
entre ansiedad, depresidén y obesidad.

Otra realizacion méas se refiere a un compuesto de formula I, o
una de sus sales farmacéuticamente aceptables, para utilizar en el
tratamiento o la profilaxis de la ansiedad.

Otra realizacion méas se refiere a un compuesto de formula I, o
una de sus sales farmacéuticamente aceptables, para utilizar en el
tratamiento o la profilaxis de un trastorno de ansiedad generalizada.

Incluso otra realizacién mas se refiere a un compuesto de
formula |, o una de sus sales farmacéuticamente aceptables, o
mezclas de este para utilizar en el tratamiento o la profilaxis de la
depresién.

Otra realizacion méas se refiere a un compuesto de formula I, o
una de sus sales farmacéuticamente aceptables, para usar en el
tratamiento o la profilaxis de la obesidad.

Otra realizacion mas se refiere al uso de un compuesto de
férmula I, o una de sus sales farmacéuticamente aceptables, en la
fabricacién de un medicamento para el tratamiento o profilaxis de una
enfermedad o afeccidén en la que es beneficioso modular el receptor
MCH1.

Otra realizacion mas se refiere al uso de un compuesto de
formula I, o una de sus sales farmacéuticamente aceptables, en la
fabricacién de un medicamento para el tratamiento o la profilaxis de
una enfermedad o afeccién seleccionada entre un trastorno del

estado de animo, trastorno de ansiedad y trastorno alimentario.
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Otra realizacién mas se refiere a utilizar un compuesto de
formula I, o una de sus sales farmacéuticamente aceptables, en la
fabricacién de un medicamento para el tratamiento o la profilaxis de
un trastorno del estado de animo.

Otra realizacion méas se refiere a utilizar un compuesto de
férmula I, o una de sus sales farmacéuticamente aceptables, en la
fabricacién de un medicamento para el tratamiento o la profilaxis de
un trastorno de ansiedad.

Otra realizacién mas se refiere a utilizar un compuesto de
formula I, o una de sus sales farmacéuticamente aceptables, en la
fabricacién de un medicamento para el tratamiento o la profilaxis de
un trastorno alimentario.

Incluso otra realizacion mas se refiere a utilizar un compuesto
de formula |, o una de sus sales farmacéuticamente aceptables, en la
fabricacion de un medicamento para el tratamiento o la profilaxis de
una enfermedad o afeccién seleccionada entre ansiedad, depresién y
obesidad.

Incluso otra realizacion mas se refiere a utilizar un compuesto
de formula |, o una de sus sales farmacéuticamente aceptables, en la
fabricacién de un medicamento para el tratamiento o la profilaxis de
la ansiedad.

Incluso otra realizacion mas se refiere a utilizar un compuesto
de formula |, o una de sus sales farmacéuticamente aceptables, en la
fabricacién de un medicamento para el tratamiento o la profilaxis de
un trastorno de ansiedad generalizada.

Incluso otra realizacion mas se refiere a utilizar un compuesto

de férmula |, o una de sus sales farmacéuticamente aceptables, en la
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fabricacién de un medicamento para el tratamiento o la profilaxis de
la depresion.

Otra realizacién se refiere al uso de un compuesto de férmula I,
o0 una de sus sales farmacéuticamente aceptables, en la fabricacién
de un medicamento para el tratamiento o la profilaxis de la obesidad.

Otra realizacion se refiere a utilizar un compuesto de férmula I,
o una de sus sales farmacéuticamente aceptables, para el tratamiento
o la profilaxis de la resistencia a la insulina, esteatosis hepéatica
(incluida NASH), higado adiposo o apnea del suefo.

Otra realizacion méas se refiere a utilizar un compuesto de
férmula I, o una de sus sales farmacéuticamente aceptables, como
medicamento.

Otra realizacién se refiere a una composicién farmacéutica que
comprende un compuesto de formula |, o una de sus sales
farmacéuticamente aceptables, y un portador y/o diluyente
farmacéuticamente aceptable.

Otra realizaciéon se refiere a una composicion farmacéutica util
para el tratamiento o la profilaxis de una enfermedad o afeccion
mencionada en la presente, cuyo origen es la disfuncién de los
receptores MCH1, en un animal de sangre caliente, que comprende
una cantidad terapéuticamente eficaz de un compuesto de férmula I,
o una de sus sales farmacéuticamente aceptables, para el tratamiento
o la profilaxis de dicha enfermedad o afeccion, y al menos un
portador y/o diluyente farmacéuticamente aceptable.

En wuna realizacion, el animal de sangre caliente es un
mamifero, incluidos, pero sin limitarse a, por ejemplo, seres humanos

y animales domésticos, como por ejemplo, perros, gatos y caballos.
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En otra realizacion, el animal de sangre caliente es un ser
humano.

Otra realizaciébn mas proporciona al menos un proceso para
preparar un compuesto de féormula I.

En otra realizacién méas, un compuesto de férmula |, o una de
sus sales farmacéuticamente aceptables, y/o una composicion o
formulaciéon farmacéutica que comprende un compuesto de férmula I,
o una de sus sales farmacéuticamente aceptables, se puede
administrar de forma concurrente, simultdnea, secuencial o por
separado con al menos otro compuesto farmacéuticamente activo
seleccionado entre los siguientes:
(i) antidepresivos incluidos, pero sin limitarse a, por ejemplo,
agomelatina, amitriptilina, amoxapina, bupropién, citalopram,
clomipramina, desipramina, doxepina, duloxetina, elzasonan,
escitalopram, fluvoxamina, fluoxetina, gepirona, imipramina,
ipsapirona, maprotilina, nortriptilina, nefazodona, paroxetina,
fenelzina, protriptilina, rameltedn, reboxetina, robalzotan, sertralina,
sibutramina, tionisoxetina, tranilcipromina, trazodona, trimipramina,
venlafaxina y equivalentes, y su(s) isdbmero(s) y metabolito(s)
farmacéuticamente activo(s);
(ii) antipsicoticos atipicos incluidos, pero sin limitarse a, por ejemplo,
quetiapina y su(s) isémero(s) y metabolito(s) farmacéuticamente
activo(s);
(iii) antipsicéticos incluidos, pero sin limitarse a, por ejemplo,
amisulprida, aripiprazol, asenapina, benzisoxidil, bifeprunox,
carbamazepina, clozapina, clorpromazina, debenzapina, divalproex,

duloxetina, eszopiclona, haloperidol, iloperidona, lamotrigina,
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loxapina, mesoridazina, olanzapina, paliperidona, perlapina,
perfenazina, fenotiazina, fenilbutilpiperidina, pimozida,
proclorperazina, risperidona, sertindol, sulpirida, suproclona,
suriclona, tioridazina, trifluoperazina, trimetozina, valproato, acido
valproico, zopiclona, zotepina, ziprasidona y equivalentes, y su(s)
isémero(s) y metabolito(s) farmacéuticamente activo(s);

(iv) ansioliticos incluidos, pero sin Ilimitarse a, por ejemplo,
alnespirona, azapironas, benzodiazepinas, barbitiricos como
adinazolam, alprazolam, balezepam, bentazepam, bromazepam,
brotizolam, buspirona, clonazepam, clorazepato, clorodiazepé6xido,
ciprazepam, diazepam, difenhidramina, estazolam, fenobam,
flunitrazepam, flurazepam, fosazepam, lorazepam, lormetazepam,
meprobamato, midazolam, nitrazepam, oxazepam, prazepam,
quazepam, reclazepam, tracazolato, trepipam, temazepam, triazolam,
uldazepam, zolazepam y equivalentes, y su(s) is6mero(s) vy
metabolito(s) farmacéuticamente activo(s);

(v) anticonvulsivos incluidos, pero sin limitarse a, por ejemplo,
carbamazepina, valproato, lamotrogina, gabapentina y equivalentes, y
su(s) isbmero(s) y metabolito(s) farmacéuticamente activo(s);

(vi) terapias para el Alzheimer incluidos, pero sin limitarse a, por
ejemplo, donepezil, memantina, tacrina y equivalentes, y su(s)
isomero(s) y metabolito(s) farmacéuticamente activo(s);

(vii) terapias para el Parkinson incluidos, pero sin limitarse a, por
ejemplo, deprenil, L-dopa, Requip, Mirapex, inhibidores de MAOB
tales como selegilina y rasagilina, inhibidores de comP tales como
Tasmar, inhibidores de A-2, inhibidores de la recaptacion de la

dopamina, antagonistas de NMDA, agonistas de la nicotina, agonistas
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de la dopamina, inhibidores de la éxido nitrico sintasa neuronal y
equivalentes, y su(s) isémero(s) y metabolito(s) farmacéuticamente
activo(s);

(viii) terapias para las migrafas incluidos, pero sin limitarse a, por
ejemplo, almotriptan, amantadina, bromocriptina, butalbital,
cabergolina, dicloralfenazona, eletriptan, frovatriptan, |lisurida,
naratriptan, pergolida, pramipexol, rizatriptan, ropinirol, sumatriptan,
zolmitriptan, zomitriptan y equivalentes, y su(s) isémero(s) vy
metabolito(s) farmacéuticamente activo(s);

(ix) terapias para accidentes cerebrovasculares incluidos, pero sin
limitarse a, por ejemplo, abciximab, activasa, NXY-059, citicolina,
crobenetina, desmoteplasa, repinotan, traxoprodil y equivalentes, y
su(s) isbmero(s) y metabolito(s) farmacéuticamente activo(s);

(x) terapias para la incontinencia urinaria incluidos, pero sin limitarse
a, por ejemplo, darafenacina, falvoxato, oxibutinina, propiverina,
robalzotan, solifenacina, tolterodina y equivalentes, y su(s)
isomero(s) y metabolito(s) farmacéuticamente activo(s);

(xi) terapias para dolores neuropaticos incluidos, pero sin limitarse a,
por ejemplo, gabapentina, lidoderm, pregablina y equivalentes, y
su(s) isomero(s) y metabolito(s) farmacéuticamente activo(s);

(xii) terapias para dolores nociceptivos incluidos, pero sin limitarse a,
por ejemplo, celecoxib, etoricoxib, lumiracoxib, rofecoxib, valdecoxib,
diclofenaco, loxoprofeno, naproxeno, paracetamol y equivalentes, y
su(s) isomero(s) y metabolito(s) farmacéuticamente activo(s);

(xiii) terapias para el insomnio incluidos, pero sin limitarse a, por
ejemplo, agomelatina, alobarbital, alonimida, amobarbital,

benzoctamina, butabarbital, capurida, cloral, cloperidona, cloretato,
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dexclamol, etclorvinol, etomidato, glutetimida, halazepam,
hidroxizina, mecloqualona, melatonina, mefobarbital, metacualona,
midaflur, nisobamato, pentobarbital, fenobarbital, propofol, rameltedn,
roletamida, triclofos, secobarbital, zalepldén, zolpidem y equivalentes,
y su(s) isobmero(s) y metabolito(s) farmacéuticamente activo(s);

(xiv) estabilizadores del estado de animo incluidos, pero sin limitarse
a, por ejemplo, carbamazepina, divalproex, gabapentina, lamotrigina,
litio, olanzapina, quetiapina, valproato, acido valproico, verapamilo y
equivalentes, y su(s) isobmero(s) y metabolito(s) farmacéuticamente
activo(s);

(xv) insulina o analogos de la insulina;

(xvi) secretagogos de la insulina incluidos sulfonilureas (por ejemplo,
glibenclamida, glipizida), reguladores de la glucosa prandial (por
ejemplo, meglitinidas, p. ej., repaglinida y nateglinida);

(xvii) inhibidores de la dipeptidil peptidasa IV (por ejemplo,
saxagliptina, sitagliptina, aloglitptina o vildagliptina);

(xviii) agentes sensibilizantes a la insulina incluidos los agonistas de
PPARgamma (por ejemplo, pioglitazona y rosiglitazona) y agentes
con actividad de PPARalfa y gamma combinada;

(xix) agentes que modulan el equilibrio de la glucosa hepéatica (por
ejemplo, biguanidas, p. ej., metformina, inhibidores de la fructosa-
1,6-bisfosfatasa, inhibidores de la glucégeno fosforilasa, inhibidores
de la glucdégeno sintasa cinasa);

(xx) agentes disefiados para reducir la absorcién de glucosa de
intestino (por ejemplo, inhibidores de la alfa glucosidasa, p. ej.

acarbosa);
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(xxi) agentes que previenen la reabsorcién de glucosa del riidn (por
ejemplo, inhibidores de SGLT-2, por ejemplo, dapagliflozina o
canagliflozina);

(xxii) agentes disefiados para tratar las complicaciones de la
hiperglucemia prolongada (por ejemplo, inhibidores de la aldosa
reductasa);

(xxiii) un compuesto para tratar la obesidad, por ejemplo, orlistat (EP
129 748) o sibutramina (GB 2.184.122 y US 4.929.629);

(xxiv) agentes para tratar la dislipidemia, tales como
inhibidores de la HMG-CoA reductasa (p. ej., estatinas, por ejemplo,
rosuvastatina); agonistas del PPARa (fibratos, p. ej., fenofibrato,
clofibrato 'y gemfibrozil); secuestrantes de acidos Dbiliares
(colestiramina); inhibidores de la absorcion de colesterol (estanoles
vegetales, inhibidores sintéticos); inhibidores de la absorcién de
acidos biliares (IBATi) y acido nicotinico, y anéalogos (niacina y
formulaciones de liberacion lenta);

(xxv) agentes antihipertensivos, tales como B bloqueadores (p. ej.,
atenolol, inderal); inhidores de ACE (p. ej., lisinopril); antagonistas
del calcio (p. ej., nifedipina); antagonistas de los receptores de
angiotensina (p. ej., candesartan), o agentes antagonistas vy
diuréticos (p. ej., furosemida, benzotiazida);

(xxvi) moduladores de la hemostasis, tales como agentes
antitrombéticos, activadores de la fibrinolisis; antagonistas de la
trombina; inhibidores del factor Xa; inhibidores del factor Vlla;
agentes antiplaquetarios (p. ej., aspirina, clopidogrel);
anticoagulantes (heparina y analogos de bajo peso molecular,

hirudina) y warfarina;
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(xxvii) agentes que antagonizan las acciones del glucagon;

(xxviii) agentes antiinflamatorios, tales como farmacos
antiinflamatorios no esteroides (p. ej., aspirina) y agentes
antiinflamatorios esteroides (p. ej., cortisona);

(xxix) un compuesto antihipertensivo, por ejemplo, un inhibidor de la
enzima convertidora de la angitensina (ACE), un antagonista del
receptor de la angiotensina Il, un bloqueador adrenérgico, un
bloqueador alfa adrenérgico, un bloqueador beta adrenérgico, un
bloqueador adrenérgico mixto alfa/beta, un estimulante adrenérgico,
un bloqueador de los canales de calcio, un bloqueador del receptor
AT-1, un salurético, un diurético o un vasodilator;

(xxx) un inhibidor de PDK;

(xxxi) un compuesto fitosterdlico;

(xxxii) un inhibidor de 11 HSD-1;

(xxxiii) un activador de UCP-1, 2 6 3;

(xxxiv) un modulador del receptor CB1, por ejemplo, un agonista
inverso o antagonista, p. ej., rimonabant o taranabant;

(xxxv) un modulador del receptor NPY; por ejemplo, un agonista de
NPY, un agonista de NPY2 o un antagonista de NPY5;

(xxxvi) un modulador de MC4r, por ejemplo, un agonista de MC4r;
(xxxvii) un modulador de MC3r, por ejemplo, un agonista de MC3r;
(xxxviii) un modulador del receptor de orexina, por ejemplo, un
antagonista;

(xxxix) moduladores de receptores nucleares, por ejemplo, LXR, FXR,
RXR, GR, ERRa, B, PPARa, B, v, 8 y RORalfa;

(xI) un inhibidor de DGAT1;

(xIi) un inhibidor de DGATZ2;
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(xlii) un oligonucled6tido de DGAT2 antisentido;

(xliii) un inhibidor de acido graso sintasa;

(xliv) un inhibidor de CETP (proteina colesteril éster transferasa);
(xIv) un antagonista de la absorcién de colesterol;

(xlvi) un inhibidor de MTP (proteina de transferencia microsomal);
(xlvii) probucol;

(xlviii) un agonista de GLP-1;

(xlix) un modulador de glucocinasa;

l) un anticuerpo de ghrelina;

li) un antagonista de ghrelina;

lii) un agonista de GPR119 y

liii) otro modulador de la hormona concentradora de melanina (MCH),
por ejemplo, un antagonista de MCH-1;

o una de sus sales, uno de sus solvatos, un solvato de dicha sal o
uno de sus profarmacos farmacéuticamente aceptables,
opcionalmente junto con un diluyente o portador farmacéuticamente
aceptable a un animal de sangre caliente, tal como un ser humano
que necesita dicho tratamiento terapéutico.

Cuando los otros compuestos farmacéuticamente activos
descritos anteriormente se emplean combinados con los compuestos
de férmula I, sus sales farmacéuticamente aceptables, o mezclas de
estos, se pueden usar, por ejemplo, en las cantidades indicadas en
Physicians’ Desk Reference (PDR) o segun lo determine un experto
en la materia.

Para los usos, métodos, medicamentos y composiciones
mencionados en el presente, la cantidad utilizada de compuesto de

formula |, o sus sales farmacéuticamente aceptables, o mezclas de
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este, y la dosis administrada pueden variar con el compuesto de
formula |, o sus sales farmacéuticamente aceptables o mezclas
utilizadas; y/o el modo de administracién y/o tratamiento deseados.
Sin embargo, en general, se obtienen resultados satisfactorios
cuando se administra un compuesto de acuerdo con la féormula I, o
sus sales farmacéuticamente aceptables o mezclas en una dosis
diaria de aproximadamente 0.1 mg a aproximadamente 20 mg/kg de
peso corporal del animal. Dichas dosis pueden administrarse en
dosis divididas de 1 a 4 veces al dia o en una forma de liberacion
sostenida. Para el ser humano, la dosis total diaria puede variar, por
ejemplo, de entre aproximadamente 5 mg y aproximadamente 1400
mg, y mas particularmente de entre aproximadamente 10 mg vy
aproximadamente 100 mg. Las formas farmacéuticas unitarias
adecuadas para la administracion oral generalmente comprenden, por
ejemplo, de entre aproximadamente 2 mg y aproximadamente 1400
mg de al menos un compuesto de acuerdo con la férmula |, o sus
sales farmacéuticamente aceptables o mezclas, en combinacién con
al menos un portador, lubricante y/o diluyente farmacéutico sélido y/o
liquido.

El nivel de dosis y la frecuencia de dosis especificos para
cualquier sujeto en particular, sin embargo, puede variar vy
generalmente depende de diversos factores, incluidos, pero no sin
limitarse a, por ejemplo, la biodisponibilidad del o de los compuestos
especificos de formula I, o sus sales farmacéuticamente aceptables o
mezclas, en la forma administrada; la estabilidad metabdlica y la
duracién de la accién del o los compuestos especificos de férmula |,

o sus sales farmacéuticamente aceptables o mezclas; la especie,
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edad, peso corporal, salud general, sexo y dieta del sujeto; el modo y
el momento de la administracién; la tasa de excrecién; la combinacién
de farmacos; y la gravedad de la afecciéon en particular.

El o los compuestos de acuerdo con la férmula I, o sus sales
farmacéuticamente aceptables o mezclas, pueden administrase por
cualquier medio adecuado para la afeccién que se ha de tratar y la
cantidad de compuesto de féormula I, o sus sales farmacéuticamente
aceptables o mezclas, que ha de ser administrada.

El o los compuestos de acuerdo con la féormula I, o sus sales
farmacéuticamente aceptables o mezclas, se pueden administrar en
forma de una composicién farmacéutica convencional por cualquier
via incluidas, pero sin Ilimitarse a, por ejemplo, via oral,
intramuscular, subcutanea, topica, intranasal, epidural,
intraperitoneal, intratoracica, intravenosa, intratecal,
intracerebroventricular y por inyeccion en las articulaciones.

En una realizacion, la via de administracion es la oral,
intravenosa o intramuscular.

Un compuesto de formula |, o sus sales farmacéuticamente
aceptables o mezclas se pueden utilizar por si solos o en forma de
preparados medicinales apropiados para la administracién enteral o
parenteral.

Las composiciones farmacéuticas so6lidas aceptables incluyen,
pero no se limitan a, por ejemplo, polvos, comprimidos, granulos
dispersables, capsulas, sellos y supositorios.

En una composicion farmacéutica soélida, los portadores
farmacéuticamente aceptables incluyen, pero no se limitan a, por

ejemplo, al menos un sélido, al menos un liquido y mezclas de estos.
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El portador sélido puede ser un diluyente, un saborizante, un
solubilizante, un lubricante, un agente de suspensién, un aglutinante,
un material encapsulante y/o un agente disgregante de comprimidos.
Los portadores adecuados incluyen, pero no se limitan a, por
ejemplo, carbonato de magnesio, estearato de magnesio, talco,
lactosa, azucar, pectina, dextrina, almidén, tragacanto, metilcelulosa,
carboximetilcelulosa de sodio, cera con un punto de fusién bajo,
manteca de cacao y mezclas de estos.

Un polvo puede prepararse, por ejemplo, mediante la mezcla de
un sélido finamente dividido con al menos un compuesto finamente
dividido de férmula |, o sus sales farmacéuticamente aceptables o
mezclas.

Un comprimido puede prepararse, por ejemplo, mediante la
mezcla de al menos un compuesto de acuerdo con la férmula |, o sus
sales farmacéuticamente aceptables o mezclas, en proporciones
adecuadas con un portador farmacéuticamente aceptable que tiene
las propiedades aglutinantes necesarias y se compacta con la forma y
el tamafo deseados.

Un supositorio se puede preparar, por ejemplo, mezclando al
menos un compuesto de férmula |, o sus sales farmacéuticamente
aceptables o mezclas, con al menos un excipiente no irritante
adecuado que sea liquido a temperatura rectal pero sélido a
temperaturas inferiores a la temperatura rectal, donde el excipiente
no irritante primero se funde y el compuesto de férmula | se dispersa
en él. La mezcla homogénea fundida se vierte posteriormente en
moldes de tamafo conveniente, y se deja enfriar y solidificar. Los

ejemplos de excipientes no irritantes incluyen, pero no se limitan a,
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por ejemplo, manteca de cacao; gelatina glicerinada; aceites
vegetales hidrogenados; mezclas de polietilenglicoles de diferentes
pesos moleculares y ésteres de acidos grasos de polietilenglicol.

Las composiciones farmacéuticas liquidas aceptables incluyen,
pero no se limitan a, por ejemplo, soluciones, suspensiones vy
emulsiones.

Los ejemplos de composiciones farmacéuticas liquidas
aceptables para la administracion parenteral incluyen, pero no se
limitan a, por ejemplo, soluciones estériles acuosas o
propilenglicélicas acuosas de al menos un compuesto de acuerdo con
la férmula I, o sus sales farmacéuticamente aceptables o mezclas; y
soluciones polietilenglicélicas acuosas de al menos un compuesto de
acuerdo con la férmula I, o sus sales farmacéuticamente aceptables o
mezclas.

Las soluciones acuosas para la administracion oral pueden
prepararse disolviendo al menos un compuesto de acuerdo con la
formula |, o sus sales farmacéuticamente aceptables o mezclas, en
agua y afadiendo colorantes, agentes saborizantes, estabilizadores
y/0 agentes espesantes adecuados segun se desee.

Las suspensiones acuosas para la administracién oral pueden
prepararse dispersando al menos un compuesto finamente dividido de
formula |, o sus sales farmacéuticamente aceptables o mezclas, en
agua junto con un material viscoso tal como, por ejemplo, una goma
sintética natural, resina, metilcelulosa y carboximetilcelulosa sédica.

En una realizacion, la composicion farmacéutica contiene de
aproximadamente un 0.05% a aproximadamente un 99%p (por ciento

en peso) de al menos un compuesto de acuerdo con la férmula I, o
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sus sales farmacéuticamente aceptables o mezclas. Todos los
porcentajes en peso estan basados en la composicién total.

En otra realizacion, la composicién farmacéutica contiene de
aproximadamente un 0.10% a aproximadamente un 50%p (por ciento
en peso) de al menos un compuesto de acuerdo con la férmula I, o
sus sales farmacéuticamente aceptables o mezclas. Todos los
porcentajes en peso estan basados en la composicién total.

En la presente invencién también se proporciona un proceso
para preparar una composicion farmacéutica, que comprende mezclar
o combinar los ingredientes y dar forma de comprimidos o
supositorios a los ingredientes mezclados; encapsular los
ingredientes en capsulas; o disolver los ingredientes para formar

soluciones inyectables.

METODOS DE ENSAYO:

ENSAYO DE UNION DE MCH

La unién de la hormona concentradora de melanina (MCH) se
puede evaluar con un ensayo de union de radioligandos empleando
["*°I)IMCH y membranas que expresan el receptor de la hormona
concentradora de melanina humana de tipo 1 (MCHR1). Se pueden
identificar los ligandos que se unen a MCHR1 por su capacidad para
competir por la unién con ['2°I]MCH.

["**I]MCH se puede adquirir de Perkin EImer (NEK373050UC 25
puCi). Se pueden preparar membranas (2.20 mg/mL) a partir de células
CHOK1 que expresan el receptor humano MCH de tipo 1 tales como

las comercializadas por EuroScreen. Trizma, BSA, NaCl, vy
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MgCl,.6H,O se pueden adquirir de Sigma. La MCH humana se puede
adquirir de Bachem (0.5 mg, # de cat. H-1482).

Se pueden llevar a cabo ensayos de unién con saturacion en
Tris 50 mM, pH 7.4, que contenga MgCl, 3 mM y 0.05% de BSA.
Para llevar a cabo un ensayo, se afaden 100 pL del radioligando
["®*1]MCH diluido en serie con un factor de dilucién de 2 a los pocillos
de una placa de 96 pocillos poco profunda. A continuacién, se afiaden
100 pL de tampdn de ensayo que contenga membranas con una
concentracién proteica final de 20 pg/mL. La mezcla se incuba a
temperatura amibente durante 1 h antes de filtrarla a través de un
filtro A Wallac tratado con 0.1% de PEI utilizando una cosechadora
celular (Skatron). Las membranas recogidas se lavan 3 veces con
300 plL/pocillo de tampdén de lavado (Tris 50 mM, pH 7.4, que
contenga MgCl, 5 mM y NaCl 50 mM) y después se secan al aire

25 se mide en un contador de

durante la noche o a 60 °C.
centelleo.

Se pueden emplear ensayos de unién de ['?°’I]MCH llevados a
cabo en presencia de compuestos de ensayos , en concentraciones
fijas o en serie, en un ensayo de unién competitiva de ligandos. Para
ensayos de dosis-respuesta, se pueden diluir los compuestos en serie
con un factor de dilucién de 3 en una placa de ensayo para producir
un rango de concentraciones. Para ensayos de un solo punto, se
pueden premezclar ['"*’IJMCH y membranas, y después se pueden
transferir a placas de ensayo con concentraciones proteicas de

membrana y de radioligando finales respectivas de 20 pyg/mL y 0.04

nM.
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Para el analisis de datos de la unién con saturacién, cpm se
convierten en dpm, y la concentracién de radioligando nM se calcula
utilizando radioactividad especifica suministrada por un proveedor.

Los datos de union con saturacién se pueden analizar
utilizando la ecuacién (1):

Bimax [['*°1IMCH]

Ky + [['?°1]MCH]
donde B es la concentracién de ligando wunido, Bnhix €s la
concentracién maxima de ligando unido y Ky es la constante de
disociacion para el ligando.
El porcentaje de inhibicibn (% de Inh) se puede calcular
utilizando la ecuacién (2):
(recuentomyestra - recuentonegativo )
% de Inh = 100 / (1 - ===-m=mmmmmm e ) (2)
(recuentopesitivo - recuentonegativo )
Los valores de Cls, se pueden calcular mediante métodos

convencionales utilizando un analisis de minimos cuadrados no lineal.

ENSAYO DE ACTIVACION DEL RECEPTOR MCHR1:

El receptor de la hormona concentradora de melanina de tipo 1
(MCHR1) es un receptor acoplado a una proteina G que interacciona
con proteinas G heterotriméricas que contienen una subunidad Ga;,.
La unién de MCH a MCHR1 produce el intercambio de GDP por CTP
en las proteinas Ga;, asociado con el receptor activado. Esta
activacion se puede cuantificar midiendo la cantidad de analogo de

GTP, GTPy*’S, unido al receptor asociado a las membranas. GTPy®°S
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no es hidrolizado por la actividad GTPasa intrinseca de una proteina
G, sino que en vez de eso forma un complejo estable. Por lo tanto, la
activacion de receptores MCH1 se puede cuantificar midiendo la
cantidad de GTPy*°S que se une a las membranas preparadas a partir
de células que expresan dichos receptores. Las membranas se
pueden aislar mediante filtracibn o pueden estar ligadas a
microesferas SPA (Amersham). El GTPy®°S que esta unido se puede
cuantificar determinando la cantidad de °°S que esta presente. Por
consiguiente, la inhibicibn de la unién de MCH por accién de un
ligando competidor se puede evaluar por una reduccion de la
cantidad de GTPy®°S que se une a las membranas en presencia de

dicho ligando competidor.

VALORES DE Clso

Cuando se estudiaron los compuestos de los ejemplos en los
ensayos mencionados anteriormente, estos presentaron un valor de
Clso inferior a aproximadamente 100 nM. Los valores de Clso para los
compuestos de los ejemplos se exponen a continuacién en la

presente en la Tabla 1.

Tabla 1
GTPYy*S
Ejemplo N.°
Clso (nM)
1 7
2 25
3 27
4 20




WO 2012/004588

PCT/GB2011/051256

67
5 15
6 19
7 21
8 27
9 44
10 41
11 51
12 30
13 29
14 30
15 10
16 20
17 25
18 25
19 6.5
20 24
21 22
22 25
23 99
24 44
25 34
26 30
27 21
28 27
29 86
30 40
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31 20
32 15
33 34
34 18
35 19
36 13
37 17
38 27
39 49
40 27
41 25
42 26
43 11
44 10
45 16
46 18
47 19
48 18
49 37
50 35
51 19
52 24
53 28
54 31
55 22
56 13
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57 18
58 29
59 11
60 19
61 22
62 13
63 23
64 12
65 20
66 10
67 23
68 21
69 22
70 20
71 23
72 15
73 14
74 18
75 17
76 23
77 40
78 42
79 34
80 23
81 25
82 22
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83 25
84 17
85 19
86 15
87 8.1
88 17
89 22
90 16
91 11
92 15

Los siguientes compuestos no presentaron un valor de Clsq inferior a
100 nM: (3-(4-((bis(2-metoxietil)amino)metil)fenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona, (3-(3-(difluorometoxi)-4-
((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-
oxadiazol-2-il)metanona, [3-[4-[(diciclopropilamino)metil]-3-
metilfenoxilazetidin-1-il]-(5-fenil-1,3,4-oxadiazol-2-il)metanona y (8-
(4-((oxetan-3-ilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona. En una realizacion, estos compuestos se
excluyen de la presente invencién como una salvedad.
Ciertos compuestos de la invencidén son particularmente convenientes
porque presentan selectividad entre su actividad de MCH y su
actividad hERG.
EJEMPLOS

La presente invencion se define con mas detalle en los
siguientes ejemplos. Se debe sobreentender que los ejemplos se

proporcionan UuUnicamente a modo ilustrativo. En vista de la
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descripcién anterior y los ejemplos, un experto en la técnica podréa
entender las caracteristicas esenciales de la invencién vy, sin
apartarse de la naturaleza y alcance de esta, realizar diversos
cambios y modificaciones para adaptar la invencion a diferentes usos
y afecciones. Por consiguiente, la invencién no se limita a los
ejemplos ilustrativos que se exponen a continuaciéon en la presente,
sino que queda definida por las reivindicaciones adjuntas a la
presente.

En general, los compuestos de férmula | se pueden preparar de
acuerdo con los conocimientos generales de un experto en la técnica
y/o utilizando los métodos expuestos en las secciones de los
ejemplos e/o intermedios que se formulan a continuacion. Un experto
en la técnica puede seleccionar facilmente los disolventes, las
temperaturas, las presiones y otras condiciones de reaccién. Los
materiales de partida se pueden adquirir de proveedores comerciales
y/o pueden ser preparados facilmente por un experto en la técnica.
Se pueden emplear técnicas combinatorias para preparar los
compuestos, por ejemplo, cuando los intermedios poseen grupos
adecuados para estas técnicas.

Se emplearon las siguientes abreviaturas en la presente: ACN:
acetonitrilo; APCI: ionizacién quimica a presion atmosférica; ac.:
acuoso/a; BOC: 1,1-dimetiletoxicarbonilo; Cs,COj;: carbonato de
cesio; DCM: diclorometano; DIAD: diisopropilazodicarboxilato; DIBAL-
H: hidruro de diisobutilaluminio; DIPEA: N,N-diisopropiletilamina;
DMSO: sulféoxido de dimetilo; EDCI: clorhidrato de 1-(3-
dimetilaminopropil)-3-etilcarbodiimida; Et,O: éter dietilico; EtOAc:

acetato de etilo; EtOH: etanol; h: hora(s); HPLC: cromatografia
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liquida de alta resolucion; HCI: acido clorhidrico cuya molaridad se
indica o cloruro de hidrégeno gaseoso cuando se utiliza otro solvente
que no sea agua; H,O: agua; K,COj: carbonato de potasio; LC:
cromatografia liquida; MeOH: metanol; MgSO,: sulfato de magnesio;
min: minutos; MS: espectro de masas; NaCl: cloruro sédico; NH,CI:
clorhidrato de amoniaco; NaHCOj;: bicarbonato sdédico; Na,SOy:
sulfato de sodio; NH3: amoniaco; RMN: resonancia magnética nuclear;
psi: libras por pulgada cuadrada; TA: temperatura ambiente; sat.:
saturado/a; TBTU: tetrafluoroborato de 2-(1H-benzo[d][1,2,3]triazol-1-
iN-1,1,3,3-tetrametilisouronio; TEA: trietilamina; TFA: acido
trifluoroacético; y THF: tetrahidrofurano.

Los puntos de fusién se pueden medir utilizando un equipo de
medicion de los puntos de fusion o mediante calorimetria diferencial
de barrido (CDB).

Método de LC/MS HPLC: Waters Acquity UPLC columna
Acquity UPLC BEH C18, 1.7 um, 2.1x100 mm. Gradiente de un 5 -
95% de acetonitrilo en tampo6n de carbonato de amonio a pH10 (NH3
40 mM + H,CO; 6.5 mM) en 5.8 minutos a 60 °C. Flujo de 0.8
mL/min.

Los nombres quimicos de la IUPAC se generaron con un
programa informéatico suministrado por CambridgeSoft Corporation,
Cambridge, MA 02140, EE. UU.

EJEMPLO 1
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-

ilmetil)fenoxi)azetidin-1-il)metanona
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saeWene'

Cl

1A. 3-(4-(Pirrolidin-1-ilmetil)fenoxi)azetidin-1-carboxilato de tert-

butilo

Oy

Una mezcla de NaH (dispersion al 55-65% en aceite, 0.62 g,
14.3 mmol) en DMF seco (20 mL) en atmésfera de nitrogeno se enfrié
en un bano de hielo. Se afnadié gota a gota una solucién de 4-
(pirrolidin-1-ilmetil)fenol (remitase, p. ej., a Bioorganic & Medicinal
Chemistry Letters, 15, 3834-3837 (2005)) (2.1 g, 11.9 mmol) en DMF
(20 mL). La mezcla se agit6 durante una hora y después se afadié 3-
[(metilsulfonil)oxi]lazetidin-1-carboxilato de tert-butilo (3.9 g, 15.5
mmol) en DMF (10.0 mL). La mezcla se calent6 hasta 80 °C durante
la noche y después se enfrié hasta TA. Se afadi6 agua (150 mL) y la
mezcla se extrajo tres veces con EtOAc (100 mL). Las soluciones
orgéanicas combinadas se lavaron con solucién acuosa saturada de
cloruro de sodio, se secaron (MgSQO,) y se evaporaron. El residuo se
purific6 dos veces mediante cromatografia en columna de SiO;
utilizando un 10-100% de EtOAc/heptano como eluyente. El producto
se purific6 ademds utilizando un 0.5% de NH; en MeOH/DCM como
eluyente. Se obtuvieron 2.5 g (64%) de 1A. 'H RMN (600 MHz,

CDCls): & 1.43 (s, 9H), 1.77 (s, 4H), 2.47 (s, 4H), 3.54 (s, 2H), 3.95-
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4.02 (m, 2H), 4.24-4.30 (m, 2H), 4.82-4.88 (m, 1H), 6.67 (d, 2H), 7.23
(d, 2H).

1B. 1-(4-(Azetidin-3-iloxy)bencil)pirrolidina

SRQgWs;

Una solucién de 1A (5.2 g, 15.5 mmol) en DCM (50 mL) se traté

con TFA (10 g, 88 mmol) y se agité6 a TA durante 17 h. La mezcla de
reaccion se concentré y después se coevapord utilizando DCM. El
residuo se disolvié en agua y el pH se ajust6 a 10 anadiendo NaOH.
La solucion se extrajo varias veces con DCM vy las soluciones
organicas se filtraron a través de un separador de fases. El solvente
se eliminé por evaporaciéon. Se obtuvieron 3.1 g (85%) de 1B como un
aceite. '"H RMN (500 MHz, CDCl3): & 1.69-1.83 (m, 4H), 2.43-2.57 (m,
4H), 3.53 (s, 2H), 3.73-3.81 (m, 2H), 3.87-3.92 (m, 2H), 4.93-5.01 (m,

1H), 6.68 (d, 2H), 7.20 (d, 2H).

1. 2-(4-Clorofenil)-5-({3-[4-(pirrolidin-1-ilmetil)fenoxilazetidin-1-

illcarbonil)-1.,3,4-oxadiazol

Una mezcla de 1B (1.0 g, 4.3 mmol) y 5-(4-clorofenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (remitase, p. ej., a WO97/05131) (1.2
g, 4.7 mmol) se calenté a 120 °C durante 4 h. El residuo se purifico
mediante cromatografia en columna de SiO, utilizando un 5% de
trietilamina en EtOAc como eluyente. Se obtuvieron 0.46 g (24%) de 1
como un sélido. "H RMN (500 MHz, CDCl3): & 1.69-1.88 (m, 4H), 2.38-
2.69 (m, 4H), 3.57 (s, 2H), 4.26-4.38 (m, 1H), 4.61-4.68 (m, 1H),

4.72-4.79 (m, 1H), 5.05-5.20 (m, 2H), 6.74 (d, 2H), 7.29 (d, 2H), 7.52
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(d, 2H), 8.10 (d, 2H), MS (APCl+) m/z 439 [M+H]*, pureza por LC:

96%.

EJEMPLO 2

(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-

ilmetil)fenoxi)azetidin-1-il)metanona
0
N N
C’/\Q\ /C/N)k\& N
o) 04

o—

Se disolvi6 una mezcla de 1B (62 mg, 0.27 mmol) y 5-(4-
metoxifenil)-1,3,4-oxadiazol-2-carboxilato de etilo (remitase, p. ej., a
Journal fuer Praktische Chemie, 327,109-16 (1985) - (79 mg, 0.32
mmol) en etanol (3 mL). La mezcla se calenté a reflujo durante 3 h. El
solvente se elimind por evaporacion y el residuo se repartié entre
DCM y NaHCOj; acuoso (sat.). La mezcla se filtr6 a través de un
separador de fases y el solvente se elimind por evaporacion. El
producto se cristaliz6 en metanol frio. Se obtuvieron 65 mg (56%) de
2 como un sélido blanco. "H RMN (500 MHz, CDCl3): & 1.72-1.84 (m,
4H), 2.41-2.54 (m, 4H), 3.57 (s, 2H), 3.90 (s, 3H), 4.28-4.34 (m, 1H),
4.59-4.69 (m, 1H), 4.71-4.80 (m, 1H), 5.02-5.18 (m, 2H), 6.72 (d, 2H),
7.04 (d, 2H), 7.27 (d, 2H), 8.10 (d, 2H), MS (APCIl+) m/z 435 [M+H]",

pureza por LC: 97%.
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EJEMPLO 3
(5-fenil-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-

ilmetil)fenoxi)azetidin-1-il)metanona
0
N N
ea Wy
0 04

Se disolvié una mezcla de 1B (200 mg, 0.86 mmol) y 5-fenil-
1,3,4-oxadiazol-2-carboxilato de etilo (adquirido de proveedores
comerciales) (244 mg, 1.12 mmol) en etanol (3 mL). La mezcla se
calenté en un horno microondas a 120 °C durante 45 min. Tras
enfriar, el producto precipité en la solucién y se enfri6 ain mas en un
refrigerador durante la noche. Los cristales se filtraron, se lavaron
con metanol frio y se secaron. Se obtuvieron 226 mg (65%) de 3
como un sélido blanco. '"H RMN (500 MHz, CDCl;3): & 1.73-1.84 (m,
4H), 2.43-2.55 (m, 4H), 3.57 (s, 2H), 4.29-4.38 (m, 1H), 4.60-4.69 (m,
1H), 4.72-4.80 (m, 1H), 5.02-5.18 (m, 2H), 6.73 (d, 2H), 7.24-7.30 (m,
2H), 7.50-7.62 (m, 3H), 8.17 (d, 2H), MS (APCIl+) m/z 405 [M+H]",

pureza por LC: 96%.

EJEMPLO 4

(5-(4-fluorofenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-

ilmetil)fenoxi)azetidin-1-il)metanona

saeWene'
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Se disolvio una mezcla de 1B (200 mg, 0.86 mmol) y 5-(4-
fluorofenil)-1,3,4-oxadiazol-2-carboxilato de etilo (adquirido de
proveedores comerciales) (264 mg, 1.12 mmol) en etanol (3 mL). La
mezcla se calentdé en un horno microondas a 120 °C durante 30 min.
Tras enfriar, el producto precipité en la solucion y se enfrié aun mas
en un refrigerador durante 30 min. Los cristales se filtraron, se
lavaron con metanol frio y se secaron. Se obtuvieron 219 mg (60%)
de 4 como un soélido blanco. "H RMN (500 MHz, CDCl3): & 1.71-1.84
(m, 4H), 2.43-2.54 (m, 4H), 3.56 (s, 2H), 4.29-4.39 (m, 1H), 4.59-4.69
(m, 1H), 4.71-4.81 (m, 1H), 5.02-5.17 (m, 2H), 6.70-6.76 (m, 2H),
7.19-7.30 (m, 4H), 8.15-8.21 (m, 2H), MS (APCl+) m/z 423 [M+H]",
pureza por LC: 96%.

EJEMPLO 5
formiato de (3-(4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-

(trifluorometil)fenil)-1,3,4-oxadiazol-2-il)metanona
0
N N
e Wray:
o) 04

F
F

Se disolvi6 una mezcla de 1B (200 mg, 0.86 mmol) y 5-(4-
trifluorometilfenil)-1,3,4-oxadiazol-2-carboxilato de etilo (adquirido de
proveedores comerciales) (320 mg, 1.12 mmol) en etanol (4 mL). La
mezcla se calentdé en un horno microondas a 120 °C durante 25 min.
El solvente se eliminé por evaporacion. El residuo se purificéd
mediante cromatografia preparativa en una columna Kromasil C8 (10

um 250x20 ID mm) utilizando un gradiente de un 10-80% de
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acetonitrilo en agua/ acetonitrilo /acido férmico (95/5/0.2), 100
mL/min. Las fracciones se recogieron, se combinaron y se liofilizaron.
Se obtuvieron 250 mg (56%) de 5 como un sélido blanco. 'H RMN
(500 MHz, CDClI3): 6 1.97-2.09 (m, 4H), 3.05-3.29 (m, 4H), 4.12 (s,
2H), 4.28-4.37 (m, 1H), 4.61-4.70 (m, 1H), 4.70-4.80 (m, 1H), 5.03-
5.19 (m, 2H), 6.79 (d, 2H), 7.41 (d, 2H), 7.79 (d, 2H), 8.27 (d, 2H),
8.44 (s, 1TH) MS (APCIl+) m/z 473 [M+H]", pureza por LC: 98%.
EJEMPLO 6

clorhidrato de (3-(4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-p-

tolil-1,3,4-oxadiazol-2-il)metanona

SaeWsne

6A. 2-(2-(4-Metilbenzoil)hidrazinil)-2-oxoacetato de etilo

o) 0
N
0 >N
H
o)

Se disolvidé 4-metilbenzohidrazida (6 g, 40 mmol) en DCM (100

mL) y se afiadié trietilamina (7.3 g, 80 mmol). La solucién se enfrié en
un bano de hielo y se afadié cloro(oxo)acetato de etilo (5.5 g, 40
mmol) gota a gota. Una vez finalizada la adicion, la reaccion se agité
a 0 °C durante 1 hy a TA durante 2 h. La mezcla de reacciéon se lavo
con HCI 0.2 M, solucion acuosa de NaHCO; (sat.) y soluciéon acuosa
saturada de cloruro sédico. La solucién organica se filtré a través de
un separador de fases y el solvente se elimind por evaporacidén. Se

obtuvieron 8.1 g (81%) de 6A como un sélido blanco. '"H RMN (400
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MHz, CDCls): 5 1.36 (t, 3H), 2.38 (s, 3H), 4.35 (c, 2H), 7.21 (d, 2H),
7.73 (d, 2H).

6B. 5-p-Tolil-1,3.,4-oxadiazol-2-carboxilato de etilo

/\O)K(/N\
/ N

o

Se disolvidé 6A (8.1 g, 32.4 mmol) en tolueno (200 mL) y piridina
(2.6 mL, 32.4 mmol). Se afnadié cloruro de tionilo (9.6 g, 81 mmol) y
la reaccion se calentd a reflujo durante 8 h. El solvente se evaporo6 y
el residuo se repartié entre DCM y NaHCO; acuoso (sat.). La fase
organica se lavd de nuevo con HCI 0.1 My NaHCO; acuoso (sat.), se
filtir6 a través de un separador de fases y el solvente se eliminé por
evaporacién. Se obtuvieron 7.0 g (983%) de 6B como un sodlido
blanquecino. '"H RMN (400 MHz, CDCls): & 1.48 (t, 3H), 2.44 (s, 3H),
4.54 (c, 2H), 7.34 (d, 2H), 8.04 (d, 2H).

6C. Clorhidrato de 2-(4-Metilfenil)-5-({3-[4-(pirrolidin-1-

ilmetil)fenoxilazetidin-1-illcarbonil)-1,3,4-oxadiazol

Se calent6 una mezcla de 1B (0.12 g, 0.52 mmol) y 5-(4-
metilfenil)-1,3,4-oxadiazol-2-carboxilato de etilo 6B (0.13 g, 0.57
mmol) a 120 °C durante 2.5 h. El residuo se purific6 mediante
cromatografia en columna de SiO, utilizando un 2-5% de NHj; en
MeOH/DCM como eluyente. El solvente se eliminé por evaporacion y
se afnadi6 al residuo una solucion de HCI en éter dietilico. Una hora
después, el precipitado formado se aisl6 por filtracién. Se obtuvieron

0.12 g (50%) de 6 como un sélido. 'H RMN (400 MHz, DMSO-d¢): &
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1.82-2.08 (m, 4H), 2.52 (s, 3H), 4.06-4.29 (m, 3H), 4.58-4.81 (m, 2H),
5.12-5.34 (m, 2H), 7.04 (d, 2H), 7.48-7.62 (m, 4H), 8.05 (d, 2H), MS
(APCIl+) m/z 419 [M+H]", pureza por LC: 93%.

EJEMPLO 7
(3-(3-metoxi-4-(morfolinometil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona
~
Q o)
K\N /C/NJKKN\N

7A. 3-Metoxi-4-(morfolinometil)fenol

0L

Se agité una mezcla de 4-hidroxi-2-metoxibenzaldehido (1.0 g,

6.57 mmol) y morfolina (2.0 g, 23.0 mmol) en 50 mL de dicloroetano a
TA durante 1 h. Se anadié triacetoxiborohidruro sddico (2.0 g, 9.44
mmol) en porciones en 20 minutos. La mezcla de reaccién se agité a
TA durante la noche. Se anadi6 NaHCO; (sat.), las fases se
separaron y la fase acuosa se extrajo una vez con DCM. EIl solvente
se elimind por evaporacién y el residuo se purific6 mediante
cromatografia en columna de SiO;, utilizando un 5% de trietilamina en
EtOAc como eluyente. Se obtuvieron 1.19 g (81%) de 7A como un
so6lido. '"H RMN (500 MHz, CDCl3): & 2.41-2.71 (m, 4H), 3.52 (s, 2H),
3.72 (s, 3H), 3.69-3.79 (m, 4H), 6.27 (d, 1H), 6.32 (s, 1H), 7.10 (d,

1H).
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7B. 3-(3-Metoxi-4-(morfolinometil)fenoxi)azetidin-1-carboxilato de

ot oA

Una mezcla de NaH (dispersion al 55-65% en aceite, 0.30 g,

tert-butilo

6.88 mmol) en DMF seco (5 mL) en atmésfera de nitrégeno se enfrié
en un bano de agua. Se afadi6 una solucién de 7A (1.17 g, 5.24
mmol) en DMF (10 mL) gota a gota en 15 minutos. La mezcla se agité
durante una hora y después se anadidé 3-[(metilsulfonil)oxi]azetidin-1-
carboxilato de tert-butilo (1.7 g, 6.77 mmol) en DMF (10 mL). La
mezcla se calenté hasta 80 °C durante 3 dias y después se enfrid
hasta TA. Se anadieron agua y algo de NaOH acuoso, y la mezcla se
extrajo tres veces con EtOAc. Las soluciones organicas combinadas
se secaron (MgSQO,) y se evaporaron. El residuo se purificé mediante
cromatografia en columna de SiO, utilizando un 5% de trietilamina en
EtOAc como eluyente. Se obtuvieron 2.1 g (104%) de 7B como un
aceite incoloro. '"H RMN (500 MHz, CDClg): & 1.45 (s, 9H), 2.39-2.56
(m, 4H), 3.48 (s, 2H), 3.65-3.75 (m, 4H), 3.79 (s, 3H), 3.95-4.04 (m,
2H), 4.23-4.33 (m, 2H), 4.82-4.91 (m, 1H), 6.19 (d, 1H), 6.38 (s, 1H),
7.21 (d, 1H).

7C. 4-(4-(Azetidin-3-iloxi)-2-metoxibencil)morfolina

Oflﬁ

Se trat6é una solucion de 7B (2.1 g, 5.47 mmol) en DCM (20 mL)

con TFA (10 g, 88 mmol) y se agité6 a TA durante 2 h. La mezcla de
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reaccion se concentré, el residuo se disolvi6 en NaHCO; acuoso
(sat.) y se extrajo varias veces con DCM, y las soluciones orgéanicas
se filtraron a través de un separador de fases. El solvente se eliminé
por evaporacién y el residuo se purific6 mediante cromatografia en
columna de SiO, utilizando un 10% de trietilamina y un 10% de MeOH
en EtOAc como eluyente. Se obtuvo 1.0 g (66%) de 7C como un
aceite incoloro. '"H RMN (500 MHz, CDCls3): & 2.40-2.53 (m, 4H), 3.47
(s, 2H), 3.66-3.74 (m, 4H), 3.78 (s, 3H), 3.77-3.84 (m, 2H), 3.89-3.97
(m, 2H), 4.94-5.04 (m, 1H), 6.23 (d, 1H), 6.37 (s, 1H), 7.19 (d, 1H).

7. 4-[2-Metoxi-4-({1-[(5-fenil-1,3,4-oxadiazol-2-il)carbonil]lazetidin-

3-illoxi)bencillmorfolina

Se calentdé una mezcla de 7C (0.25 g, 0.90 mmol), 5-fenil-1,3,4-
oxadiazol-2-carboxilato de etilo (0.22 g, 1.00 mmol) y EtOH (2 mL) en
un horno microondas a 120 °C durante 60 min. La mezcla se dejé
reposar durante la noche a TA. EIl precipitado formado se aislé por
filtracién y después se lavd con EtOH. Se obtuvieron 0.18 g (45%) de
7 como un sélido. '"H RMN (500 MHz, CDCl3): & 2.33-2.66 (m, 4H),
3.50 (s, 2H), 3.65-3.78 (m, 4H), 3.81 (s, 3H), 4.29-4.39 (m, 1H), 4.59-
4.70 (m, 1H), 4.72-4.80 (m, 1H), 5.02-5.19 (m, 2H), 6.25 (d, 1H), 6.42
(s, 1H), 7.26 (s, 1H), 7.50-7.63 (m, 3H), 8.13-8.20 (m, 2H), MS

(APCIl+) m/z 451 [M+H]", pureza por LC: 99%.
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EJEMPLO 8

(3-(3-metoxi-4-(morfolinometil)fenoxy)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona

o—
Utilizando un protocolo similar al descrito en el Ejemplo 7 vy
empleando 7C (0.25 g, 0.90 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.25 g, 1.00 mmol) como materiales
de partida, se obtuvieron 0.23 g (54%) de 8 como un sélido. '"H RMN
(500 MHz, CDCl3): & 2.40-2.55 (m, 4H), 3.50 (s, 2H), 3.68-3.77 (m,
4H), 3.80 (s, 3H), 3.89 (s, 3H), 4.28-4.36 (m, 1H), 4.59-4.78 (m, 2H),
5.02-5.17 (m, 2H), 6.21-6.28 (m, 1H), 6.39-6.44 (m, 1H), 7.02 (d, 2H),
7.25 (s, 1H), 8.10 (d, 2H), MS (APCIl+) m/z 481 [M+H]*, pureza por
LC: 98%.

EJEMPLO 9
(3-(2-metil-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
0
Shaed Jane
/N\) o 04

9A. 2-Metil-4-((4-metilpiperazin-1-il)metil)fenol
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Se agité una mezcla de 4-hidroxi-3-metilbenzaldehido (3.27 g,
24 mmol) y 1-metilpiperazina (2.7 g, 27.0 mmol) en dicloroetano (100
mL) a TA durante 30 min. Se anadi6 triacetoxiborohidruro sédico (6.2
g, 29 mmol) en porciones y la mezcla de reaccién se agit6 a TA
durante la noche. Se afadié otra porcion de 1-metilpiperazina y se
continué agitando durante 24 h. Se anadié NaHCO3; acuoso (sat.), las
fases se separaron, y la fase acuosa se saturé con cloruro soédico y
se extrajo dos veces con DCM. Las soluciones organicas combinadas
se secaron (MgSQO,), se evaporaron y el residuo se purificé mediante
cromatografia en columna de SiO;, utilizando un 0-20% de MeOH en
EtOAc:MeOH 95:5 como eluyente. Se obtuvieron 3.50 g (66%) de 9A
como un sélido. '"H RMN (500 MHz, CDClj3): & 2.21 (2, 3H), 2.29 (s,
3H), 2.32-2.72 (m a, 8H), 3.42 (s, 2H), 6.55 (d, 1H), 6.90 (d, 1H), 7.02
(s, 1H).

9B. 3-(2-Metil-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-

carboxilato de tert-butilo

N I
ISR W, A

Una mezcla de NaH (dispersién al 55-65% en aceite, 0.50 g,

11.5 mmol) en DMF seco (10 mL) en atmdésfera de nitrégeno se enfrid
en un bafo de agua helada. Se anadié una solucién de 9A (2.0 g, 9.1
mmol) en DMF (15 mL) gota a gota en 15 minutos. La mezcla se agit6
durante 15 minutos y después se anadio 3-[(metilsulfonil)oxi]azetidin-

1-carboxilato de tert-butilo (3.0 g, 11.8 mmol) en DMF (15 mL). La
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mezcla se calentdé hasta 80 °C durante la noche y después se enfrid
hasta TA. Se anadieron agua y algo de NaOH acuoso, y la mezcla se
extrajo tres veces con DCM. Las soluciones organicas combinadas
se secaron (MgSQO,) y se evaporaron. El residuo se purific6 mediante
cromatografia en columna de SiO;, utilizando un 5% de trietilamina en
EtOAc como eluyente. Se obtuvieron 2.18 g (64%) de 9B como un
aceite incoloro. '"H RMN (500 MHz, CDCl;3): & 1.45 (s, 9H), 2.22 (s,
3H), 2.28 (s, 3H), 2.30-2.63 (m a, 8H), 3.40 (s, 2H), 3.96-4.04 (m,
2H), 4.24-4.34 (m, 2H), 4.79-4.89 (m, 1H), 6.37 (d, 1H), 7.03 (d, 1H),
7.11 (s, 1H).

9C. 1-(4-(Azetidin-3-iloxi)-3-metilbencil)-4-metilpiperazina

IOReWs;

Se traté una solucién de 9B (2.18 g, 5.81 mmol) en DCM (40

mL) con TFA (10 g, 88 mmol) y se agité a 0 °C durante 3 h. La mezcla
de reaccion se concentrd, y el residuo se disolvio en NaHCO3; acuoso
(sat.) y se extrajo varias veces con DCM. Las soluciones organicas se
filtraron a través de un separador de fases. El solvente se eliminé por
evaporacién y el residuo se purific6 mediante cromatografia en
columna de SiO, utilizando un 10% de trietilamina y un 10% de MeOH
en EtOAc como eluyente. Se obtuvieron 1.44 g (90%) de 9C como un
aceite incoloro. '"H RMN (500 MHz, CDCl;): & 2.22 (s, 3H), 2.28 (s,
3H), 2.27-2.70 (m a, 8H), 3.40 (s, 2H), 3.75-3.85 (m, 2H), 3.88-3.98
(m, 2H), 4.92-5.02 (m, 1H), 6.43 (d, 1H), 7.01 (d, 1H), 7.09 (s, 1H).

9. 1-Metil-4-[3-metil-4-({1-[(5-fenil-1,3,4-oxadiazol-2-

ill\carbonillazetidin-3-illoxi)bencillpiperazina
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Una mezcla de 9C (200 mg, 0.74 mmol), 5-fenil-1,3,4-oxadiazol-
2-carboxilato de etilo (0.17 g, 0.77 mmol) y tolueno (20 mL) se hirvié
a reflujo durante 6 h. La mezcla se concentr6 parcialmente y después
se hirvi6 méas a reflujo durante 30 h. El solvente se elimindé por
evaporacién y el residuo se purific6 mediante cromatografia
preparativa en una columna Kromasil C8 utilizando un gradiente de
acetonitrilo en agua/acido acético (0.2%). Las fracciones puras se
combinaron y el solvente se elimind por evaporacion y después por
liofilizacién. Se obtuvieron 140 mg (41%) de 9 como una espuma. 'H
RMN (500 MHz, DMSO-dg): d 2.13 (s, 3H), 2.19 (s, 3H), 2.20-2.45 (m
a, 8H), 2.54 (s, 2H), 4.05-4.15 (m, 1H), 4.49-4.69 (m, 2H), 5.04-5.20
(m, 2H), 6.67 (d, 1H), 7.01-7.14 (m, 2H), 7.60-7.75 (m, 3H), 8.07 (d,
2H), MS (APCIl+) m/z 448 [M+H]*, pureza por LC: 99%.

EJEMPLO 10
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-((4-

metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)metanona
0
SheU e
/N\) o 04

o—

Una mezcla de 9C (0.20 g, 0.74 mmol), 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.18 g, 0.73 mmol) y tolueno (3 mL)
se calenté en un horno microondas a 130 °C durante 1 h y después a
140 °C durante 2 h. El solvente se eliminé por evaporacién y el
residuo se purific6é mediante cromatografia preparativa en una

columna Kromasil C8 utilizando un gradiente de acetonitrilo en
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agua/acido acético (0.2%). Las fracciones puras se combinaron y el
solvente se elimind por evaporaciéon y después por liofilizacion. Se
obtuvieron 0.31 g (88%) de 10 como una espuma. 'H RMN (500 MHz,
CDCl3): 8 2.23 (s, 3H), 2.30 (s, 3H), 2.30-2.75 (m a, 8H), 3.42 (s, 2H),
3.84 (s, 3H) 4.27-4.37 (m, 1H), 4.59-4.80 (m, 2H), 4.99-5.17 (m, 2H),
6.43 (d, 1H), 7.97-7.17 (m, 4H), 8.09 (d, 2H), MS (APCIl+) m/z 478
[M+H]", pureza por LC: 98%.

EJEMPLO 11

(3-(2-metil-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-p-

tolil-1,3,4-oxadiazol-2-il)metanona

jonedray

Utilizando un protocolo similar al descrito en el Ejemplo 10 y
empleando 9C (0.20 g, 0.73 mmol) y 6B (0.19 g, 0.82 mmol) como
materiales de partida, se obtuvieron 0.26 g (77%) de 11 como una
espuma. 'H RMN (500 MHz, CDCl;): & 2.24 (s, 3H), 2.33 (s, 3H), 2.44
(s, 3H) 2.36-2.76 (m a, 8H), 3.44 (s, 2H), 4.29-4.37 (m, 1H), 4.61-4.80
(m, 2H), 5.01-5.18 (m, 2H), 6.44 (d, 1H), 7.03-7.17 (m, 2H), 7.33 (d,

2H), 8.05 (d, 2H), MS (APCI+) m/z 462 [M+H]*, pureza por LC: 96%.
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EJEMPLO 12
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-

(morfolinometil)fenoxi)azetidin-1-il)metanona

SReUene

12A. 3-(2-(Metil-4-(morfolinometil)fenoxi)azetidin-1-carboxilato de

N 1
SheWs A

Una mezcla de NaH (dispersién al 55-65% en aceite, 0.55 g,

tert-butilo

12.5 mmol) en DMF seco (10 mL) en atmésfera de nitrogeno se enfrié
en un bafio de hielo. Se afadié una solucion de 2-metil-4-(morfolin-4-
ilmetil)fenol (remitase a WO 2006133567) (2.0 g, 9.6 mmol) en DMF
(25 mL) gota a gota en 10 minutos. La mezcla se agité durante una
hora y después se anadié 3-[(metilsulfonil)oxi]azetidin-1-carboxilato
de tert-butilo (3.2 g, 12.5 mmol) en DMF (15 mL). La mezcla se
calent6 hasta 80 °C durante la noche y después se enfri6 hasta TA.
Se afadié agua (150 mL) y la mezcla se extrajo tres veces con EtOAc
(100 mL). EI residuo se purific6 mediante cromatografia en columna
de SiO, utilizando un 10-75% de EtOAc/heptano como eluyente. El
producto se purific6 ademas utilizando un 0.5% de NH; en
MeOH/DCM como eluyente. Se obtuvieron 2.6 g (75%) de 12A como

un aceite. '"H RMN (400 MHz, CDCl;): & 1.45 (s, 9H), 2.22 (s, 3H),



10

15

20

25

WO 2012/004588 PCT/GB2011/051256
89

2.34-2.49 (m, 4H), 3.40 (s, 2H), 3.62-3.76 (m, 4H), 3.94-4.07 (m, 2H),
4.23-4.35 (m, 2H), 4.79-4.92 (m, 1H), 6.38 (d, 1H), 7.03 (d, 1H), 7.11
(s, TH).

12B. 4-(4-(Azetidin-3-iloxi)-3-metilbencil)morfolina

SRe@s

Una solucion de 12A (2.6 g, 7.17 mmol) en MeOH (10 mL) se

traté con HClI en MeOH (40 mL, 50 mmol) y se agité a TA durante la
noche. La mezcla de reaccién se concentré y el residuo se disolvié en
agua (15 mL). La solucion se lavo con EtOAc. Se afnadié DCM (100
mL) a la fase acuosa y después se afadio K,COj; acuoso (sat., 20
mL). Se separaron las dos fases y la solucion orgéanica se filtr6 a
través de un separador de fases. El solvente se elimindé por
evaporacién. Se obtuvieron 1.8 g (96%) de 12B como un aceite
incoloro. '"H RMN (600 MHz, CDCl;): & 2.21 (s, 3H), 2.33-2.48 (m,
4H), 3.38 (s, 2H), 3.63-3.73 (m, 4H), 3.74-3.84 (m, 2H), 3.87-3.96 (m,

2H), 4.91-5.02 (m, 1H), 6.43 (d, 1H), 7.01 (d, 1H), 7.09 (s, 1H).

12. 4-14-[(1-{[5-(4-Metoxifenil)-1,3.4-oxadiazol-2-

illcarbonillazetidin-3-il)oxi]-3-metilbencilimorfolina

Una mezcla de 12B (0.18 g, 0.69 mmol) y 5-(4-metoxifenil)-
1,3,4-oxadiazol-2-carboxilato de etilo (0.19 g, 0.75 mmol) se calenté
hasta 120 °C durante 3 h utilizando un bafo de aceite. Se afadié
etanol (0.1 mL) y la mezcla se calent6 de nuevo hasta 120 °C durante
30 min. El producto se purific6 mediante cromatografia en columna

eluyendo con DCM y después con MeOH/DCM (0.5-2%). Se
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obtuvieron 0.23 g (71%) de 12 como un sdélido. "H RMN (600 MHz,
CDClj3): 6 2.22 (s, 3H), 2.33-2.50 (m, 4H), 3.39 (s, 2H) 3.60-3.77 (m,
4H), 3.86 (s, 3H), 4.26-4.36 (m, 1H), 4.57-4.78 (m, 2H), 4.99-5.16 (m,
2H), 6.42 (d, 1H), 6.99 (d, 2H), 7.05 (d, 1H), 7.12 (s, 1H), 8.07 (d,
2H), MS (APCIl+) m/z 465 [M+H]", pureza por LC: 99%.

EJEMPLO 13
(3-(2-metil-4-(morfolinometil)fenoxi)azetidin-1-il)(5-p-tolil-1,3,4-

oxadiazol-2-il)metanona

SheU ne

Utilizando un protocolo similar al descrito en el Ejemplo 12 y
empleando 12B (0.18 g, 0.69 mmol) y 6B (0.18 g, 0.75 mmol) como
materiales de partida, se obtuvieron 0.22 g (72%) de 13 como un
so6lido. '"H RMN (600 MHz, CDCl3): & 2.23 (s, 3H), 2.34-2.48 (m, 7H),
3.39 (s, 2H) 3.64-3.74 (m, 4H), 4.27-4.36 (m, 1H), 4.60-4.77 (m, 2H),
5.01-5.15 (m, 2H), 6.43 (d, 1H), 7.06 (d, 1H), 7.13 (s, 1H), 7.31 (d,

2H), 8.02 (d, 2H), MS (APCIl+) m/z 449 [M+H]", pureza por LC: 99%.
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EJEMPLO 14
(3-(2-metil-4-(morfolinometil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona
0
K\N /C/NJKKN\N

5 Utilizando un protocolo similar al descrito en el Ejemplo 12 y
empleando 12B (0.17 g, 0.65 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.16 g, 0.71 mmol) como materiales de partida,
se obtuvieron 0.20 g (72%) de 14 como un sélido. '"H RMN (400 MHz,
CDCl3): 8 2.18 (s, 3H), 2.23-2.53 (m, 4H), 3.34 (s, 2H) 3.50-3.81 (m,

10 4H), 4.16-4.38 (m, 1H), 4.48-4.80 (m, 2H), 4.88-5.20 (m, 2H), 6.26-
6.50 (m, 1H), 6.89-7.17 (m, 2H), 7.33-7.65 (m, 3H), 7.95-8.23 (m,
2H), MS (APCIl+) m/z 435 [M+H]*, pureza por LC: 99%.

EJEMPLO 15

(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-

15 (morfolinometil)fenoxi)azetidin-1-il)metanona
0
SheS e

o]

Utilizando un protocolo similar al descrito en el Ejemplo 12 y
empleando 12B (0.17 g, 0.65 mmol) y 5-(4-clorofenil)-1,3,4-oxadiazol-
2-carboxilato de etilo (0.18 g, 0.71 mmol) como materiales de partida,

20 se obtuvieron 0.24 g (79%) de 15 como un sélido. '"H RMN (600 MHz,
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CDCl3): 8 2.23 (s, 3H), 2.36-2.48 (m, 4H), 3.40 (s, 2H) 3.65-3.74 (m,
4H), 4.29-4.37 (m, 1H), 4.62-4.78 (m, 2H), 5.02-5.16 (m, 2H), 6.43 (d,
1H), 7.06 (d, 1H), 7.14 (s, 1H), 7.51 (d, 2H), 8.09 (d, 2H), MS (APCI+)
m/z 469 [M+H]*, pureza por LC: 99%.

EJEMPLO 16

(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona

o}

T
N
| O/C/ 0 /

16A. Formiato de 3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-

carboxilato de tert-butilo

HCO,H \T/\Qfo /QNX OJV

Una mezcla de NaH (dispersién al 55-65% en aceite, 0.35 g,

8.7 mmol) en DMF seco (10 mL) en atmdsfera de nitrégeno se enfrié
en un bafo de hielo. Se anadi6 una solucion de 4-
[(dimetilamino)metil]-2-metilfenol  (adquirido de un proveedor
comercial) (1.1 g, 6.7 mmol) en DMF (5 mL) gota a gota en 10
minutos. La mezcla se agité durante 30 minutos y después se afadié
3-[(metilsulfonil)oxi]azetidin-1-carboxilato de tert-butilo (1.84 g, 7.3
mmol) en DMF (5 mL). La mezcla se calenté hasta 80 °C durante la
noche y después se enfrido hasta TA. Se afnadié agua (100 mL) y la
mezcla se extrajo tres veces con EtOAc (50 mL). Las fases organicas

combinadas se secaron a través de un separador de fases y el
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solvente se elimind por evaporacién. El residuo se purific6 mediante
cromatografia preparativa en una columna Kromasil C8 (10 um
250x20 ID mm) utilizando un gradiente de un 10-50% de acetonitrilo
en agua/ acetonitrilo /acido férmico (95/5/0.2), 100 mL/min. Las
fracciones se recogieron, se combinaron y se concentraron al vacio.
Se anadi6 DCM y la soluciéon se filtré6 a través de un separador de
fases y se concentr6 por evaporacién. Se obtuvieron 1.93 g (91%) de
16A como un aceite incoloro. "H RMN (500 MHz, CDClg): & 1.45 (s,
9H), 2.37 (s, 3H), 2.62 (s, 6H), 3.97 (s, 2H), 3.92-4.04 (m, 2H), 4.24-
4.35 (m, 2H), 4.81-4.92 (m, 1H), 6.59 (d, 1H), 6.62 (s, 1H), 7.35 (d,
1H), 8.42 (s, 1H).

16B. 1-(4-(Azetidin-3-iloxi)-3-metilfenil)-N,N-dimetilmetanamina

\T/\Qfo /C/H

El intermedio 16A (1.9 g, 5.93 mmol) se disolvi6 en una

soluciéon 4.0 M de HCI en MeOH (30 mL) y la mezcla de reaccién se
agitéo a TA durante la noche. La mezcla se concentr6 y el residuo se
disolvié en agua. La soluciéon acuosa se basifico hasta pH=10 con
NaOH acuoso (1.0 M) y después se extrajo con DCM (4 x 30 mL). Las
fases organicas combinadas se filtraron a través de un separador de
fases y el solvente se eliminé por evaporacién. Se obtuvieron 1.02 g
(78%) de 16B como un aceite incoloro. '"H RMN (500 MHz, CDCl;): &
2.21 (s, 6H), 2.33 (s, 3H), 3.30 (s, 2H), 3.73-3.84 (m, 2H), 3.85-3.96
(m, 2H), 4.91-5.03 (m, 1H), 6.52 (d, 1H), 6.58 (s, 1H), 7.11 (d, 1H).

16. N,N-Dimetil-1-[3-metil-4-({1-[(5-fenil-1,3,4-o0xadiazol-2-

illcarbonillazetidin-3-illoxi)fenillmetanamina
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El intermedio 16B (0.25 g, 1.13 mmol) se mezclé con 5-fenil-
1,3,4-oxadiazol-2-carboxilato de etilo (0.27 g, 1.25 mmol) en un vial
para microondas, que posteriormente se sell6. La mezcla se fundi6 en
un bano de aceite precalentado y después se agité a 120 °C durante
15 min utilizando el bano de aceite. Se anadié EtOH (0.2 mL) a la
mezcla de reaccidén a través de una jeringa y la mezcla se agité a 120
°C durante 3 h méas. A la mezcla se anadié EtOH (5 mL) y el
precipitado se agité a TA durante 20 min. El precipitado se filtré, se
lavéo con EtOH (20 mL) y después con Et,O (3 mL). El producto se
sec6 al vacio. Se obtuvieron 0.26 g (57%) de 16 como un sélido. "H
RMN (500 MHz, CDClj3): & 2.23 (s, 6H), 2.35 (s, 3H), 3.32 (s, 2H),
4.29-4.37 (m, 1H), 4.60-4.69 (m, 1H), 4.71-4.79 (m, 1H), 5.02-5.17
(m, 2H), 6.52-6.57 (m, 1H), 6.61 (s, 1H), 7.17 (d, 1H), 7.50-7.62 (m,
3H), 8.17 (d, 2H), MS (APCIl+) m/z 393 [M+H]*, pureza por LC: 98%.

EJEMPLO 17

(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona
0
~
O o
0 07

o—

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 16B (0.23 g, 1.04 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.28 g, 1.14 mmol) como materiales
de partida, se obtuvieron 0.25 g (56%) de 17 como un sdélido que

cristalizé en etanol, p.f. 137 °C. '"H RMN (500 MHz, CDCl;3): & 2.24 (s,
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6H), 2.35 (s, 3H), 3.33 (s, 2H), 3.89 (s, 3H), 4.27-4.37 (m, 1H), 4.59-
4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.01-5.16 (m, 2H), 6.52-6.58 (m,
1H), 6.59-6.63 (m, 1H), 7.02 (d, 2H), 7.17 (d, 1H), 8.10 (d, 2H), MS
(APCIl+) m/z 423 [M+H]", pureza por LC: 94%.

EJEMPLO 18

(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-p-tolil-
1,3,4-oxadiazol-2-il)metanona

o}

O Y
N
| O/C/ 0 /

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 16B (0.22 g, 1.00 mmol) y 6B (0.26 g, 1.10 mmol) como
materiales de partida, se obtuvieron 0.21 g (52%) de 18 como un
s6lido. "H RMN (500 MHz, CDCl3): & 2.25 (s, 6H), 2.35 (s, 3H), 2.45
(s, 3H), 3.35 (s, 2H), 4.284.37 (m, 1H), 4.59-4.68 (m, 1H), 4.70-4.78
(m, 1H), 5.02-5.17 (m, 2H), 6.5 (d, 1H), 6.61(s, 1H), 7.18 (d, 1H),
7.34 (d, 2H), 8.05 (d, 2H), MS (APCIl+) m/z 407 [M+H]", pureza por

LC: 95%.
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EJEMPLO 19

(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-(pirrolidin-1-

ilmetil)fenoxi)azetidin-1-il)metanona
0
N N
aePray
o 0

Cl

19A. 3-(2-(Metil-4-(pirrolidin-1-ilmetil)fenoxi)lazetidin-1-carboxilato de

tert-butilo

Qmﬂﬁ*

Una mezcla de NaH (dispersion al 55-65% en aceite, 0.14 g,
3.4 mmol) en DMF seco (10 mL) en atmdsfera de nitrégeno se enfrié
en un bafo de hielo. Se afadi6 wuna solucién de 4-
[(dimetilamino)metil]-2-metilfenol (remitase a WO 2006136924) (0.5 g,
2.6 mmol) en DMF (5 mL) gota a gota en 10 minutos. La mezcla se
agité  durante 30 minutos 'y después se anadi6  3-
[(metilsulfonil)oxi]lazetidin-1-carboxilato de tert-butilo (1.84 g, 7.3
mmol) en DMF (5 mL). La mezcla se calenté hasta 80 °C durante la
noche y después se enfrié hasta TA. Se afnadié agua (100 mL) y la
mezcla se extrajo tres veces con EtOAc (50 mL). Las fases orgéanicas
combinadas se filtraron a través de un separador de fases y el
solvente se elimindé por evaporacién. El residuo se purific6 mediante
cromatografia preparativa en una columna Kromasil C8 (10 um
250x20 ID mm) utilizando un gradiente de un 10-50% de acetonitrilo

en agua/ acetonitrilo /acido férmico (95/5/0.2), 100 mL/min. Las
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fracciones se recogieron, se combinaron y se concentraron al vacio.
Se anadi6 DCM y la soluciéon se filtr6 a través de un separador de
fases y se concentr6 por evaporacion. Se obtuvieron 0.75 g (82%) de
19A como un aceite incoloro. "H RMN (500 MHz, CDCl3): & 1.45 (s,
9H), 1.92-2.08 (m, 4H), 2.37 (s, 3H), 3.01-3.20 (m, 4H), 3.91-4.03 (m
2H), 4.08 (s, 2H), 4.23-4.35 (m, 2H), 4.79-4.91 (m, 1H), 6.58 (d, 1H),
6.61 (s, 1H), 7.38 (d, 1H), 8.49 (s, 1H).

19B. 1-(4-(Azetidin-3-iloxi)-3-metilbencil)pirrolidina

O o

El intermedio 19A (0.75 g, 2.15 mmol) se disolvi6 en una

solucion 4.0 M de HCI en MeOH (20 mL) y la mezcla de reaccién se
agité a TA durante la noche. La mezcla se concentré y el residuo se
disolvié en agua. La solucién se basific6 hasta pH=10 con NaOH
acuoso (1.0 M) y se extrajo con DCM (4 x 30 mL). Las fases
organicas combinadas se filtraron a través de un separador de fases
y el solvente se elimind por evaporacién. Se obtuvieron 0.43 g (72%)
de 19B como un aceite incoloro. '"H RMN (500 MHz, CDClg): & 1.71-
1.83 (m, 4H), 2.33 (s, 3H), 2.43-2.55 (m, 4H), 3.52 (s, 2H), 3.73-3.85
(m, 2H), 3.85-3.96 (m, 2H), 4.91-5.03 (m, 1H), 6.52 (d, 1H), 6.57 (s,
1H), 7.17 (d, 1H).

19. 2-(4-Clorofenil)-5-({3-[2-metil-4-(pirrolidin-1-

ilmetil)fenoxilazetidin-1-illcarbonil)-1,3,4-oxadiazol

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 19B (0.20 g, 0.80 mmol) y 5-(4-clorofenil)-1,3,4-oxadiazol-
2-carboxilato de etilo (0.22 g, 0.88 mmol) como materiales de partida,

se obtuvieron 0.21 g (46%) de 19 como un sélido. '"H RMN (500 MHz,
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CDCls): & 1.72-1.84 (m, 4H), 2.35 (s, 3H), 2.43-2.58 (m, 4H), 3.54 (s,
2H), 4.28-4.36 (m, 1H), 4.59-4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.02-
5.16 (m, 2H), 6.55 (d, 1H), 6.60 (s, 1H), 7.23 (d, 1H), 7.52 (d, 2H),
8.11 (d, 2H), MS (APCI+) m/z 453 [M+H]*, pureza por LC: 94%.

EJEMPLO 20

(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona

O
AReWeny
N
0 0

20A. 4-((Dimetilamino)metil)-3-metilfenol

OH

A una mezcla de 4-hidroxi-2-metilbenzaldehido (5.0 g, 37 mmol)
y clorhidrato de dimetilamina (12 g, 147 mmol) en DCM (200 mL), se
anadié trietilamina (10 mL, 73 mmol). Se anadi6 triacetoxiborohidruro
sédico (9.3 g, 44 mmol) en porciones y la mezcla de reaccidén se agité
a TA durante la noche. Se agregdé agua (20 mL) y la soluciéon se
concentré por evaporacién. Se anadieron THF (100 mL) y NaHCO;
acuoso (sat., 30 mL), y las dos fases se separaron. Se afnadié NaCl
(3-4 g) a la fase acuosa y se extrajo dos veces con THF (50 mL). Las
soluciones combinadas se evaporaron. Se anadié EtOAc (150 mL) al
residuo y las dos fases se separaron. La fase organica se secd

(Nap,SO4) y se evapord a sequedad. Se obtuvieron 5.8 g (96%) de 20A
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como un aceite. '"H RMN (600 MHz, DMSO-ds): 8 2.08 (s, 6H), 2.21 (s,
3H), 3.19 (s, 2H), 6.49 (d, 1H), 6.54 (s, 1H), 6.92 (d, 1H).

20B. 3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-carboxilato

de tert-butilo

O oh

Una mezcla de NaH (dispersién al 55-65% en aceite, 1.0 g, 23
mmol) en DMF seco (25 mL) en atmdsfera de nitrégeno se enfrié en
un bano de hielo. Se afadié una solucion de 20A (2.9 g, 18 mmol) en
DMF (20 mL) gota a gota en 10 minutos. La mezcla se agit6 durante
una hora y después se anadié 3-[(metilsulfonil)oxilazetidin-1-
carboxilato de tert-butilo (5.3 g, 21 mmol) en DMF (15 mL). La mezcla
se calentdé hasta 80 °C durante la noche y después se enfri6 hasta
TA. Se anadi6é agua (200 mL) y la mezcla se extrajo tres veces con
EtOAc (100 mL). Las fases organicas combinadas se secaron
(MgSQO4) y el solvente se elimindé por evaporacién. El residuo se
purific6 mediante cromatografia en columna de SiO, utilizando un 5-
75% de EtOAc/heptano como eluyente. El producto se purifico
adema@s utilizando un 0.5% de NH; en MeOH/DCM como eluyente. Se
obtuvieron 3.1 g (55%) de 20B como un semisélido. '"H RMN (600
MHz, CDCl3): & 1.44 (s, 9H), 2.21 (s, 6H), 2.32 (s, 3H), 3.29 (s, 2H),
3.93-4.02 (m, 2H), 4.21-4.32 (m, 2H), 4.79-4.89 (m, 1H), 6.48 (d, 1H),
6.55 (s, 1H), 7.12 (d, 1H).

20C. 1-(4-(Azetidin-3-iloxi)-2-metilfenil)-N,N-dimetilmetanamina
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0
El intermedio 20B (3.1 g, 9.7 mmol) se disolvi6 en MeOH (10
mL) y se anadi6 HClI en MeOH (1.25 M, 50 mL). La mezcla de
reaccion se agité a TA durante la noche. La mezcla se concentrg, el
residuo se disolvié en agua (15 mL) y se afnadi6 DCM (100 mL).
Mientras se agitaba se afnadié una solucién acuosa de K,COj; (sat., 30
mL) y las dos fases se separaron a través de un separador de fases.
El solvente se elimind por evaporacion. Se obtuvieron 1.96 g (92%)
de 20C como un aceite incoloro. '"H RMN (600 MHz, CDCl3): & 2.21 (s,
6H), 2.32 (s, 3H), 3.29 (s, 2H), 3.71-3.83 (m, 2H), 3.84-3.95 (m, 2H),
4.92-5.02 (m, 1H), 6.51 (d, 1H), 6.57 (s, 1H), 7.10 (d, 1H).

20. 1-{4-[(1-{[5-(4-Metoxifenil)-1,3,4-oxadiazol-2-

illcarbonillazetidin-3-il)oxi]-2-metilfenil}-N,N-dimetilmetanamina

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 20C (0.16 g, 0.73 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.20 g, 0.80 mmol) como materiales
de partida, se obtuvieron 0.23 g (74%) de 20 como un s6lido. '"H RMN
(600 MHz, CDClj3): 6 2.21 (s, 6H), 2.33 (s, 3H), 3.30 (s, 2H), 3.87 (s,
3H), 4.27-4.35 (m, 1H), 4.58-4.66 (m, 1H), 4.69-4.76 (m, 1H), 5.00-
5.15 (m, 2H), 6.53 (d, 1H), 6.58 (s, 1H), 7.00 (d, 2H), 7.14 (d, 1H),

8.08 (d, 2H), MS (APCIl+) m/z 423 [M+H]", pureza por LC: 98%.
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EJEMPLO 21
(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona

o}

LTy

O O

Se mezclaron el intermedio 20C (0.16 g, 0.73 mmol) y 5-fenil-
1,3,4-oxadiazol-2-carboxilato de etilo (0.17 g, 0.80 mmol) en un vial
para microondas. El vial se sell6 y la mezcla se agité6 posteriormente
a 120 °C durante 2 horas utilizando un bafo de aceite. La mezcla se
enfri6 hasta temperatura ambiente. El producto se purificé mediante
cromatografia en columna eluyendo con DCM y MeOH (saturado con
amoniaco)/DCM (gradiente, 0.5-2%). EI solvente se elimindé por
evaporaciéon y el residuo semisélido se lavd con Et,O. Se obtuvieron
0.27 g (93%) del producto como un sélido cristalino, p.f. 135 °C. 'H
RMN (600 MHz, CDCl;): & 2.21 (s, 6H), 2.34 (s, 3H), 3.31 (s, 2H),
4.28-4.35 (m, 1H), 4.59-4.67 (m, 1H), 4.70-4.78 (m, 1H), 5.01-5.15
(m, 2H), 6.54 (d, 1H), 6.60 (s, 1H), 7.15 (d, 1H), 7.49-7.62 (m, 3H),

8.16 (d, 2H), MS (APCIl+) m/z 393 [M+H]", pureza por LC: 99%.

EJEMPLO 22

(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-p-tolil-

1,3,4-oxadiazol-2-il)metanona
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Utilizando un protocolo similar al descrito en el Ejemplo 21 y
empleando 20C (0.16 g, 0.73 mmol) y 6B (0.19 g, 0.80 mmol) como
materiales de partida, se obtuvieron 0.24 g (83%) de 22 como un

5 sélido. '"H RMN (400 MHz, CDCl3): 8 2.22 (s, 6H), 2.35 (s, 3H), 2.44,
(s, 3H), 3.31 (s, 2H), 4.28-4.36 (m, 1H), 4.59-4.68 (m, 1H), 4.70-4.78
(m, 1H), 5.00-5.16 (m, 2H), 6.54 (d, 1H), 6.60 (s, 1H), 7.16 (d, 1H),
7.33 (d, 2H), 8.04 (d, 2H), MS (APCl+) m/z 407 [M+H]*, pureza por
LC: 98%.

10 EJEMPLO 23

1-(4-(4-(1-(5-fenil-1,3,4-oxadiazol-2-carbonil)azetidin-3-

iloxi)bencil)piperazin-1-il)etanona
0
K\N N)k(/N\
WN\) /\©\0/C/ o Va
o}

23A. 3-(4-((4-acetilpiperazin-1-il)metil)fenoxi)azetidin-1-carboxilato

N X
SspeW-an

En un vial para microondas, se introdujeron 4-[(4-

15 de tert-butilo

acetilpiperazin-1-il)metil]fenol (1.0 g, 4.3 mmol) (remitase a EP
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50298), 3-[(metilsulfonil)oxilazetidin-1-carboxilato de tert-butilo (1.0
g, 4.0 mmol) y Cs,CO; (1.5 g, 4.6 mmol) junto con DMF (10 mL). La
mezcla se calent6é en un horno microondas a 140 °C durante 60
minutos. Se afadié agua (40 mL) y la suspensién se extrajo dos
veces con EtOAc (50 mL). Las fases organicas combinadas se
lavaron con solucién acuosa saturada de cloruro sédico, se secaron
(Na,CO3) y el solvente se elimind por evaporacién. El residuo se
coevaporo6 con tolueno. Se obtuvieron 1.5 g (68%) de 23A.

23B. 1-(4-(4-(Azetidin-3-iloxi)bencil)piperazin-1-il)etanona
SRGWs,
WN\) 0
o}

El intermedio 23A (1.5 g, 2.7 mmol) se disolvio en MeOH (20

mL), se anadi6é una solucién 4.0 M de HCI en MeOH (2 mL) y la
mezcla de reacciéon se agité a TA durante una hora. La mezcla se
concentré y el residuo se coevapor6 con EtOH varias veces. El
residuo se lavo con THF y a continuacion se anadieron DCM (50 mL)
y KoCO3 acuoso (5 g disuelto en 5 mL de agua). Tras separar las
fases, la fase organica se sec6 (Na,CO3) y el solvente se elimind por
evaporacién. Se obtuvieron 0.55 g (71%) de 23B.

23. 1-Acetil-4-[4-({1-[(5-fenil-1.,3,4-oxadiazol-2-il)carbonillazetidin-

3-illoxi)bencillpiperazina

Se mezclaron 23B (0.16 g, 0.53 mmol) y 5-fenil-1,3,4-
oxadiazol-2-carboxilato de etilo (0.11 g, 0.50 mmol) en un vial para
microondas junto con tolueno (3 mL). La mezcla se calent6é en un
horno microondas a 140 °C durante 30 min. El solvente se elimind por

evaporacién. El producto se purific6 mediante cromatografia
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preparativa en una columna Kromasil C8 eluyendo con acetonitrilo y
NH,OAc 0.1 M. Las fracciones combinadas se concentraron y el pH
de la solucién acuosa se ajusté a 9 con NaOH 1 M. La mezcla se
extrajo con EtOAc y la capa organica se secd con Na,SO,. EIl
solvente se elimind por evaporacién. Se obtuvieron 24 mg (10%) del
producto como una espuma. 'H RMN (400 MHz, CDCl;): & 2.08 (s,
3H), 2.32-2.47 (m, 4H), 3.37-3.54 (m, 4H), 3.62 (s, 2H), 4.29-4.40 (m,
1H), 4.59-4.70 (m, 1H), 4.71-4.82 (m, 1H), 5.02-5.19 (m, 2H), 6.74
(d, 2H), 7.26 (d, 2H), 7.49-7.64 (m, 3H), 8.16 (d, 2H), MS (APCl+) m/z

462 [M+H]*, pureza por LC: 93%.

EJEMPLO 24

1-(4-(4-(1-(5-(4-metoxifenil)-1,3,4-oxadiazol-2-carbonil)azetidin-3-

iloxi)bencil)piperazin-1-il)etanona
0
K\N N)k\éN\
WN\)/\Q\O/C/ o Va
o}

o—

Utilizando un protocolo similar al descrito en el Ejemplo 23 y
empleando 23B (0.16 g, 0.53 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.12 g, 0.50 mmol) como materiales
de partida, se obtuvieron 62 mg (24%) de 24 como una espuma. 'H
RMN (400 MHz, CDCl;): & 2.08 (s, 3H), 2.36-2.45 (m, 4H), 3.40-3.51
(m, 4H), 3.57-3.56 (m, 2H), 3.89 (s, 3H), 4.29-4.37 (m, 1H), 4.59-4.69
(m, 1H), 4.70-4.79 (m, 1H), 5.02-5.16 (m, 2H), 6.74 (d, 2H), 7.02 (d,
2H), 7.25 (d, 2H), 8.10 (d, 2H), MS (APCIl+) m/z 492 [M+H]", pureza

por LC: 99%.
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EJEMPLO 25
1-(4-(4-(1-(5-(4-clorofenil)-1,3,4-oxadiazol-2-carbonil)azetidin-3-

iloxi)bencil)piperazin-1-il)etanona
0
K\N N)K\&N\
\H/N\)/\Q\O/C/ o Va
o}

Cl
Utilizando un protocolo similar al descrito en el Ejemplo 23 y
empleando 23B (0.16 g, 0.53 mmol) y 5-(4-clorofenil)-1,3,4-oxadiazol-
2-carboxilato de etilo (0.12 g, 0.50 mmol) como materiales de partida,
se obtuvieron 7 mg (3%) de 25 como una espuma. 'H RMN (400 MHz,
CDCl3): 8 1.95 (s, 3H), 2.19-2.36 (m, 4H), 3.24-3.41 (m, 4H), 3.47 (s,
2H), 4.13-4.25 (m, 1H), 4.47-4.67 (m, 2H), 4.91-5.06 (m, 2H), 6.62 (d,
2H), 7.13 (d, 2H), 7.40 (d, 2H), 7.97 (d, 2H), pureza por LC: 95%.
EJEMPLO 26
(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-fenil-

1,3,4-oxadiazol-2-il)metanona

26A. 4-((Dimetilamino)metil)-3-fluorofenol

F

OH
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Se disolvidé 2-fluoro-4-hidroxibenzaldehido (3.0 g, 21 mmol) en
dicloroetano (80 mL). La mezcla se enfrié en un bano de hielo y se
burbujedé dimetilamina en la solucién durante 20 minutos. La solucion
se agité a 0 °C durante 30 minutos. Se afadié triacetoxiborohidruro
sodico (5.4 g, 26 mmol) en porciones y la mezcla de reaccién se agité
a TA durante la noche. Se anadié agua (50 mL) a la reaccion, la
suspensién se transfirio a un embudo de separacion y la fase acuosa
se basifico hasta pH=10 con NaOH 0.5 M. Debido a la dificultad para
separar las fases se afadieron algo de MeOH y solucién acuosa
saturada de cloruro soédico. La fase acuosa se extrajo varias veces
con DCM, las fases organicas combinadas se filtraron a través de un
separador de fases y el solvente se elimindé por evaporacion. Se
obtuvieron 2.5 g (70%) de 26A como un s6lido. '"H RMN (500 MHz,
CDCl3): 8 2.33 (s, 6H), 3.49 (s, 2H), 6.32-6.40 (m, 2H), 7.00-7.07 (m,
1H).

26B. 3-(4-((Dimetilamino)metil)-3-fluorofenoxi)azetidin-1-carboxilato

\Nﬁoﬂﬁ*

Una mezcla de NaH (dispersion al 55-65% en aceite, 0.31 g,

de tert-butilo

7.7 mmol) en DMF seco (10 mL) en atmésfera de nitrogeno se enfrio
en un bafo de hielo. Se anadié una solucién de 26A (1.0 g, 5.9 mmol)
en DMF (10 mL) gota a gota en 10 minutos. La mezcla se agité
durante 30 minutos y después se anadio 3-[(metilsulfonil)oxi]azetidin-
1-carboxilato de tert-butilo (1.63 g, 6.5 mmol) en DMF (10 mL). La

mezcla se calenté hasta 80 °C durante la noche y después se enfrid
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hasta TA. Se anadié agua (100 mL) y la mezcla se extrajo tres veces
con EtOAc (50 mL). Las fases organicas combinadas se filtraron a
través de un separador de fases y el solvente se elimind por
evaporacién. El residuo se purific6 mediante cromatografia
preparativa en una columna Kromasil C8 (10 um 250x20 ID mm)
utilizando un gradiente de un 10-50% de acetonitrilo en agua/
acetonitrilo /acido férmico (95/5/0.2), 100 mL/min. Las fracciones se
recogieron, se combinaron y se concentraron al vacio. Se afadié
DCM vy la soluciéon se filir6 a través de un separador de fases y se
concentré por evaporacion. Se obtuvieron 1.2 g (55%) de 26B como
un sélido. "H RMN (500 MHz, CDCls): & 1.45 (s, 9H), 2.58 (s, 6H),
3.90 (s, 2H), 3.95-4.05 (m, 2H), 4.25-4.35 (m, 2H), 4.81-4.92 (m, 1H),
6.45-6.65 (m, 2H), 7.35-7.45 (m, 1H), 8.42 (s, 1H).

26C. 1-(4-(Azetidin-3-iloxi)-2-fluorofenil)-N,N-dimetilmetanamina

El intermedio 26B (1.2 g, 3.7 mmol) se disolvié en una solucién
4.0 M de HCIl en MeOH (20 mL) y la mezcla de reaccion se agitéo a TA
durante cuatro horas. La mezcla se concentr6 y el residuo se disolvié
en agua. La solucion acuosa se basifico hasta pH=10 con NaOH
acuoso (1.0 M) y se extrajo con DCM (4 x 30 mL). Las fases
orgéanicas combinadas se filtraron a través de un separador de fases
y el solvente se elimin6 por evaporacién. Se obtuvieron 0.71 g (86%)
de 26C como un aceite incoloro. '"H RMN (500 MHz, CDCl;): d 2.24 (s,
6H), 3.41 (s, 2H), 3.73-3.83 (m, 2H), 3.87-3.97 (m, 2H), 4.90-5.02 (m,

1H), 6.41-6.55 (m, 2H), 7.16-7.24 (m, 1H).
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26. 1-[2-Fluoro-4-({1-[(5-fenil-1,3,4-oxadiazol-2-il)carbonillazetidin-

3-illoxi)fenil]-N,N-dimetilmetanamina

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 26B (0.20 g, 0.90 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.21 g, 0.96 mmol) como materiales de partida,
se obtuvieron 0.30 g (86%) de 26 como un sélido. '"H RMN (500 MHz,
CDCl3): 8 2.25 (s, 6H), 3.44 (s, 2H), 4.29-4.37 (m, 1H), 4.61-4.70 (m,
1H), 4.72-4.80 (m, 1H), 5.02-5.18 (m, 2H), 6.47-6.57 (m, 2H), 7.23-
7.31 (m, 2H), 7.49-7.63 (m, 3H), 8.16 (d, 2H), MS (APCIl+) m/z 397
[M+H]", pureza por LC: 98%.

EJEMPLO 27
(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona
i 0
~
O T
LTy
o) 04

o—

Utilizando un procedimiento similar al descrito en el Ejemplo 16
y empleando 26B (0.18 g, 0.79 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.22 g, 0.87 mmol) como materiales
de partida, se obtuvieron 0.12 g (37%) de 27 como un s6lido. '"H RMN
(500 MHz, CDCl3): d 2.25 (s, 6H), 3.44 (s, 2H), 3.89 (s, 3H), 4.28-
4.36 (m, 1H), 4.60-4.69 (m, 1H), 4.71-4.79 (m, 1H), 5.01-5.17 (m,
2H), 6.47-6.58 (m, 2H), 7.02 (d, 2H), 7.23-7.31 (m, 2H), 8.10 (d, 2H),

MS (APCl+) m/z 427 [M+H]*, pureza por LC: 99%.
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EJEMPLO 28
(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-p-tolil-
1,3,4-oxadiazol-2-il)metanona

F Q

T Ty

O O

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 26B (0.20 g, 0.87 mmol) y 6B (0.22 g, 0.96 mmol) como
materiales de partida, se obtuvieron 0.10 g (29%) de 28 como un
s6lido. "H RMN (500 MHz, CDCl3): & 2.26 (s, 6H), 2.45 (s, 3H), 3.44
(s, 2H), 4.28-4.36 (m, 1H), 4.61-4.69 (m, 1H), 4.72-4.80 (m, 1H),
5.01-5.17 (m, 2H), 6.47-6.58 (m, 2H), 7.22-7.30 (m, 2H), 7.31-7.37
(m, 2H), 8.05 (d, 2H), MS (APCIl+) m/z 411 [M+H]*, pureza por LC:

98%.

EJEMPLO 29

(3-(3-fluoro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
F 0
K\N/\@ /C/NJKKN\N
/N\) o 00—

29A. 1-(2-Fluoro-4-metoxibencil)-4-metilpiperazina
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Se disolvio 2-fluoro-4-metoxibenzaldehido (6.0 g, 39 mmol) en
dicloroetano (100 mL), y se anadié 1-metilpiperazina (4.5 g, 45 mmol)
y la solucion se agit6é a TA durante 30 minutos. Se anadié
triacetoxiborohidruro sédico (10 g, 47 mmol) en porciones y la mezcla
de reaccién se agité a TA durante la noche. Se afnadié Na,COj;
acuoso (sat.) a la reaccion y las fases se separaron. La fase acuosa
se extrajo dos veces con DCM y las fases organicas combinadas se
filtraron a través de un separador de fases y el solvente se eliminé
por evaporacion. Se obtuvieron 9.3 g (100%) de 29A como un aceite
marrén. 'H RMN (500 MHz, CDCl;): & 2.28 (s, 3H), 2.30-2.70 (m a,
8H), 3.53 (s, 2H), 3.78 (s, 3H), 6.53-6.71 (m, 2H), 7.17-7.27 (m, 1H).

29B. 3-Fluoro-4-((4-metilpiperazin-1-il)metil)fenol

jonet

Se disolvié 29A (3.1 g, 13 mmol) en HBr (conc., 25 mL) y la

mezcla se calenté a reflujo durante 5 horas. Se afadié Na,COj; sdélido
para neutralizar la mezcla que se extrajo posteriormente con EtOAc.
La fase organica se secdé (MgSO,) y el solvente se evapord para
obtener 0.7 g de residuo. Se afnadié NaCl s6lido a la fase acuosa que
se extrajo posteriormente con THF. Las fases organicas se
combinaron y el solvente se elimin6 por evaporacién para obtener 2.7
g de un semisélido marréon. Se afadié una mezcla de THF/EtOAc, y el

producto cristalizé y se filtr6. Se obtuvieron 1.3 g (45%) de 29B. 'H
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RMN (500 MHz, CDCls): & 2.48 (s, 3H), 3.00-3.70 (m a, 8H), 3.43 (s,
2H), 6.48-6.61 (m, 2H), 7.08-7.17 (m, 1H).

29C. 3-(3-Fluoro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-

carboxilato de tert-butilo

fopeV-as

Una mezcla de NaH (dispersion al 55-65% en aceite, 0.50 g,

11.5 mmol) en DMF seco (10 mL) en atmésfera de nitrogeno se enfrié
en un bafo de hielo. Se afnadié una solucién de 29B (1.3 g, 5.8 mmol)
en DMF (25 mL) gota a gota en 10 minutos. La mezcla se agité
durante 20 minutos y después se afnadi6 3-[(metilsulfonil)oxi]azetidin-
1-carboxilato de tert-butilo (1.7 g, 6.9 mmol) en DMF (15 mL). La
mezcla se calenté hasta 80 °C durante seis dias y después se enfrid
hasta TA. Se afiadieron agua y algo de NaOH acuoso, y la mezcla se
extrajo tres veces con EtOAc. Las soluciones organicas combinadas
se secaron (MgSQO,) y se evaporaron. El residuo se purific6 mediante
cromatografia en columna de SiO;, utilizando un 5% de trietilamina en
EtOAc como eluyente. Se obtuvieron 0.98 g (45%) de 29C como un
aceite incoloro. '"H RMN (500 MHz, CDCl3): & 1.45 (s, 9H), 2.28 (s,
3H), 2.28-2.72 (m a, 8H), 3.52 (s, 2H), 3.91-4.03 (m, 2H), 4.22-4.33
(m, 2H), 4.76-4.89 (m, 1H), 6.39-6.52 (m, 2H), 7.19-7.28 (m, 1H).

29D. 1-(4-(Azetidin-3-iloxi)-2-fluorobencil)-4-metilpiperazina
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Se trat6é una solucion de 29C (0.9 g, 2.4 mmol) en DCM (20 mL)
con TFA (10 g, 88 mmol) y se agité a 0 °C durante 4 h. La mezcla de
reaccion se concentro, el residuo se disolvi6 en NaHCO; acuoso
(sat.). La mezcla se extrajo tres veces con DCM vy las soluciones
organicas se filtraron a través de una separador de fases. El solvente
se elimind por evaporacién. Se obtuvieron 0.21 g (32%) de 29D como
un aceite incoloro. '"H RMN (500 MHz, CDCl;): & 2.28 (s, 3H), 2.28-
2.68 (m a, 8H), 3.52 (s, 2H), 3.69-3.85 (m, 2H), 3.85-4.02 (m, 2H),
4.88-5.03 (m, 1H), 6.36-6.58 (m, 2H), 7.15-7.27 (m, 1H).

29. 1-[2-Fluoro-4-({1-[(5-fenil-1,3,4-oxadiazol-2-il)carbonillazetidin-

3-illoxi)bencil]-4-metilpiperazina

Utilizando un protocolo similar al descrito en el Ejemplo 10 vy
empleando 29D (0.10 g, 0.36 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.10 g, 0.46 mmol) como materiales de partida,
se obtuvieron 67 mg (41%) de 29 como una espuma. 'H RMN (500
MHz, DMSO-dg): & 2.10 (s, 3H), 2.12-2.50 (m a, 8H), 3.43 (s, 2H),
4.05-4.16 (m, 1H), 4.50-4.70 (m, 2H), 5.03-5.23 (m, 2H), 6.68-6.84
(m, 2H), 7.25-7.37 (m, 1H), 7.57-7.75 (m, 3H), 8.00-8.13 (m, 2H), MS
(APCIl+) m/z 452 [M+H]", pureza por LC: 97%.

EJEMPLO 30

(3-(3-fluoro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona

Utilizando un procedimiento similar al descrito en el Ejemplo 10
y empleando 29D (0.10 g, 0.36 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.11 g, 0.43 mmol) como materiales

de partida, se obtuvieron 52 mg (30%) de 29 como una espuma.
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"H RMN (500 MHz, MeOD): & 2.27 (s, 3H), 2.20-2.70 (m a, 8H), 3.56
(s, 2H), 3.90 (s, 3H), 4.16-4.27 (m, 1H), 4.63-4.75 (m, 2H), 5.08-5.26
(m, 2H), 6.62-6.77 (m, 2H), 7.12 (d, 2H), 7.30-7.40 (m, 1H), 8.08 (d,
2H), MS (APCl+) m/z 482 [M+H]*, pureza por LC: 97%.

EJEMPLO 31

(3-(3-fluoro-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-fenil-

1,3,4-oxadiazol-2-il)metanona

31A. 3-Fluoro-4-(pirrolidin-1-ilmetil)fenol

oL

A una solucién de 2-fluoro-4-hidroxibenzaldehido (0.42 g, 3.00

mmol) en DCM (15 mL) se afadio pirrolidina (0.26 g, 3.60 mmol).
Después de agitar durante 20 min, se afadié triacetoxiborohidruro
sédico (0.76 g, 3.60 mmol) y la mezcla de reaccion se agité durante
la noche. La mezcla se diluyé posteriormente con DCM y se transfirid

a un embudo de separacion. Se afiadié agua, se basificé hasta pH 9-
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10 con una solucion 0.1 M de NaOH y se extrajo 6 veces con DCM. La
capa organica se secd (separador de fases) y se concentr6 al vacio.
Se obtuvieron 0.55 g (94%) de 31A como un sélido. '"H RMN (500
MHz, CDCl3): & 1.85 (s, 4H), 2.70 (s, 4H), 3.60 (s, 2H), 6.25 (m, 2H),
7.00 (m, 1H).

31B. 3-(3-Fluoro-4-(pirrolidin-1-ilmetil)fenoxi)lazetidin-1-carboxilato

de tert-butilo

@ﬁoﬂﬁc*

Utilizando un protocolo similar al descrito en el Ejemplo 29C y
empleando 31A (6.6 g, 33.8 mmol) y 3-(metilsulfoniloxi)azetidina-1-
carboxilato de tert-butilo (10.2 g, 40.6 mmol) como materiales de
partida, se obtuvieron 9.4 g (80%) de 31B como un sélido. '"H RMN
(500 MHz, CDCl3): & 1.45 (s, 9H), 1.77 (m, 4H), 2.52 (m, 4H), 3.61 (s,
2H), 3.99 (m, 2H), 4.27 (m, 2H), 4.84 (m, 1H), 6.43 (dd, 1H), 6.49 (dd,
1H), 7.27 (t, 1H), MS (APCIl+) m/z 351 [M+H]".

31C. 1-(4-(Azetidin-3-iloxi)-2-fluorobencil)pirrolidina

Utilizando un protocolo similar al descrito en el Ejemplo 29D vy

empleando 31B (9.44 g, 26.9 mmol) como material de partida, se
obtuvieron 6.05 g (90%) de 31C como un aceite. '"H RMN (500 MHz,
CDClg): 8 1.77 (m, 4H), 2.52 (m, 4H), 3.61 (s, 2H), 3.77 (m, 2H), 3.91
(m, 2H), 4.95 (m, 1H), 6.45 (m, 1H), 6.52 (m, 1H), 7.25 (m, 1H), MS

(APCl+) m/z 251 [M+H]".
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31. (3-(3-Fluoro-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-fenil-

1,3.4-oxadiazol-2-ilymetanona

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 31C (0.11 g, 0.44 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.10 g, 0.48 mmol) como materiales de partida,
se obtuvieron 130 mg (71%) de 31 como un sélido. "H RMN (500 MHz,
CDCl;): & 1.80 (s, 4H), 2.50 (s, 4H), 3.65 (s, 2H), 4.30 (m, 1H), 4.65
(m, 1H), 4.75 (m, 1H), 5.05 (m, 1H), 5.15 (m, 1H), 6.50 (m, 2H), 7.30
(t, 1H), 7.55 (m, 3H), 8.20 (d, 2H), MS (APCIl+) m/z 423 [M+H]",
pureza por LC: 95%.

EJEMPLO 32
(3-(3-fluoro-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona
F 0
N N
Gﬁ Jane,
o 04

o—

Utilizando un procedimiento similar al descrito en el Ejemplo 16
y empleando 31C (2.10 g, 8.40 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (2.30 g, 9.23 mmol) como materiales
de partida, se obtuvieron 2.90 g (76%) de 32 como un s6lido. '"H RMN
(500 MHz, CDClI3): 8 1.78 (s, 4H), 2.54 (s, 4H), 3.63 (s, 2H), 3.89 (s,
3H), 4.32 (dd, 1H), 4.64 (dd, 1H), 4.74 (dd, 1H), 5.05 (m, 1H), 5.12
(dd, 1H), 6.51 (m, 2H), 7.02 (d, 2H), 7.31 (t, 1H), 8.10 (d, 2H), MS

(APCIl+) m/z 453 [M+H]", pureza por LC: 96%.

EJEMPLO 33
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(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona

0
~
aeWrae'
0 0
33A. 3-(4-((Dimetilamino)metil)fenoxi)azetidin-1-carboxilato de tert-

QLo

Utilizando un protocolo similar al descrito en el Ejemplo 29C y

butilo

empleando  4-((dimetilamino)metil)fenol (8.4 g, 55.5 mmol) y 3-
(metilsulfoniloxi)azetidina-1-carboxilato de tert-butilo (16.8 g, 66.7
mmol) como materiales de partida, se obtuvieron 14.8 g (75%) de 33A
como un aceite. '"H RMN (500 MHz, CDCl3): & 1.40 (s, 9H), 2.55 (s,
6H), 3.90 (s, 2H), 4.00 (m, 2H), 4.30 (m, 2H), 4.85 (m, 1H), 6.75 (d,
2H), 7.35 (d, 2H), MS (APCIl+) m/z 307 [M+H]".

33B. 1-(4-(Azetidin-3-iloxi)fenil)-N,N-dimetilmetanamina

LASWs,

Utilizando un protocolo similar al descrito en el Ejemplo 29D vy

empleando 33A (0.14 g, 0.51 mmol) como materiales de partida, se
obtuvieron 0.10 g (95%) de 33B como un aceite. MS (APCIl+) m/z 207

[M+H]".
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33. (3-(4-((Dimetilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3.,4-

oxadiazol-2-il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 33B (0.10 g, 0.48 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.12 g, 0.53 mmol) como materiales de partida,
se obtuvieron 69 mg (38%) de 33 como un sélido. "H RMN (500 MHz,
CDCl;): d 2.24 (s, 6H), 3.37 (s, 2H), 4.34 (dd, 1H), 4.65 (dd, 1H), 4.77
(dd, 1H), 5.10 (m, 2H), 6.74 (d, 2H), 7.24 (m, 2H), 7.55 (m, 3H), 8.15
(d, 2H), MS (APCIl+) m/z 379 [M+H]", pureza por LC: 95%.

EJEMPLO 34

(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-(metiltio)fenil)-

1,3,4-oxadiazol-2-il)metanona
0
~
eV
| N
0 0~

S—

Utilizando un procedimiento similar al descrito en el Ejemplo 16
y empleando 33B (0.12 g, 0.58 mmol) y 5-(4-(metiltio)fenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (remitase, por ejemplo, a
W093/13083) (0.17 g, 0.64 mmol) como materiales de partida, se
obtuvieron 81 mg (33%) de 34 como un sélido. '"H RMN (500 MHz,
CDCls): & 2.22 (s, 6H), 2.53 (s, 3H), 3.36 (s, 2H), 4.32 (dd, 1H), 4.63
(dd, 1H), 4.73 (dd, 1H), 5.09 (m, 2H), 6.72 (d, 2H), 7.23 (d, 2H), 7.33
(d, 2H), 8.03 (d, 2H), MS (APCIl+) m/z 425 [M+H]", pureza por LC:
94%.

EJEMPLO 35




WO 2012/004588 PCT/GB2011/051256
118

(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-

(trifluorometil)fenil)-1,3,4-oxadiazol-2-il)metanona
0
~
T/\©\ /C/NJKKN\N
o) 04

F
F

Utilizando un procedimiento similar al descrito en el Ejemplo 16

5 'y empleando 33B (0.21 g, 0.75 mmol) y 5-(4-(trifluorometil)fenil)-
1,3,4-oxadiazol-2-carboxilato de etilo (0.24 g, 0.84 mmol) como
materiales de partida, se obtuvieron 150 mg (44%) de 35 como un
so6lido. "H RMN (500 MHz, CD3;0D): & 2.25 (s, 6H), 3.45 (s, 2H), 4.22

(dd, 1H), 4.69 (m, 2H), 5.17 (m, 2H), 6.86 (d, 2H), 7.29 (d, 2H), 7.92

10 (d, 2H), 8.33 (d, 2H), MS (APCIl+) m/z 447 [M+H]*, pureza por LC:

94%.

EJEMPLO 36
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-

15 ((dimetilamino)metil)fenoxi)azetidin-1-il)metanona
0
~
T/\©\ /C/NJKKN\N
o) 04

Cl
El intermedio 33B (0.19 g, 0.92 mmol) se disolvi6 en DCM (3
mL) y a continuacién se anadié 5-(4-clorofenil)-1,3,4-oxadiazol-2-

carboxilato de etilo (0.23 g, 0.92 mmol). Se afnadié trimetilalumio
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(0.51 mL, 2 M en hexano, 1.0 mmol) en atmésfera de nitrégeno. La
mezcla de reaccion se agité a TA durante la noche. La mezcla se
enfri6 en un bafno de hielo y se desactivé cuidadosamente con agua.
La mezcla se filtr6 a través de Celite y se lavd con agua seguida de
DCM. Los filtrados se transfirieron a un embudo de separacién y la
fase organica se separd, se secO (separador de fases) y se evapordé.
Se anadieron DMSO (5 mL) y etanol (56 mL), y la mezcla se filtr6. El
producto se purificé mediante HPLC preparativa (gradiente: 30-75%
de acetonitrilo en 30 min, 0.2% de tampd6n de acetato de amonio
acuoso). Las fracciones que contenian producto se combinaron y se
evaporaron. Se afadi6 DCM y la solucion se secd (separador de
fases) y se concentrdé al vacio. Se obtuvieron 0.23 g (59%) de 36
como un sélido. '"H RMN (500 MHz, CDCl;): & 2.29 (s, 6H), 3.44 (s,
2H), 4.34 (dd, 1H), 4.65 (d, 1H), 5.10 (m, 2H), 6.75 (d, 2H), 7.27 (d,
2H), 7.52 (d, 2H), 8.11 (d, 2H), MS (APCIl+) m/z 413 [M+H]", pureza
por LC: 93%.

EJEMPLO 37

(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-

((dimetilamino)metil)fenoxi)azetidin-1-il)metanona

(0]
~ )k\/N
N N 7N
N
|noﬂ r,

F

o~

F

37A. 5-(4-(Difluorometoxi)fenil)-1,3,4-oxadiazol-2-carboxilato de etilo
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Utilizando protocolos similares a los descritos en el Ejemplo 6A
y el Ejemplo 6B 'y empleando hidrazida del &cido 4-
difluorometoxibenzoico (2.0 g, 10 mmol) como material de partida, se
obtuvieron 2.5 g (89%) de 37A como un s6lido. '"H RMN (500 MHz,
CDCls): & 1.49 (t, 3H), 4.55 (m, 2H), 6.60 (t, 1H), 7.27 (d, 2H), 8.19
(d, 2H).

37. (5-(4-(Difluorometoxil)fenil)-1.3.4-oxadiazol-2-il)(3-(4-

((dimetilamino)metil)fenoxi)azetidin-1-il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 36 y
empleando 33B (0.19 g, 0.92 mmol) y 37A (0.26 g, 0.92 mmol) como
materiales de partida, se obtuvieron 62 mg (15%) de 37 como un
so6lido. "H RMN (500 MHz, CDCls): & 2.27 (s, 6H), 3.44 (s, 2H), 4.35
(dd, 1H), 4.66 (dd, 1H), 4.77 (dd, 1H), 5.10 (m, 2H), 6.62 (t, 1H), 6.75
(d, 2H), 7.28 (m, 4H), 8.19 (d, 2H), MS (APCIl+) m/z 445 [M+H]",
pureza por LC: 94%.

EJEMPLO 38

(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-

1,3,4-oxadiazol-2-il)metanona



WO 2012/004588 PCT/GB2011/051256
121

(0]
~ )k\/N
N N 7N
N
|noﬂ @

o—
Utilizando un procedimiento similar al descrito en el Ejemplo 16
y empleando 33B (0.15 g, 0.73 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.18 g, 0.73 mmol) como materiales
5 de partida, se obtuvieron 180 mg (61%) de 38 como un sélido. 'H
RMN (500 MHz, CD3;OD): & 2.23 (s, 6H), 3.37 (s, 2H), 3.90 (s, 3H),
4.33 (dd, 1H), 4.63 (m, 1H), 4.76 (dd, 1H), 5.10 (m, 2H), 6.74 (d, 2H),
7.02 (d, 2H), 7.24 (d, 2H), 8.10 (d, 2H), MS (APCIl+) m/z 409 [M+H]",
pureza por LC: 92%.
10 EJEMPLO 39

(3-(4-((dimetilamino)metil)-2,3-difluorofenoxi)azetidin-1-il)(5-fenil-

1,3,4-oxadiazol-2-il)metanona
F o)
~ F
gedne
37Ty
0 04

39A. Diclorhidrato de 1-(4-(azetidin-3-iloxi)-2,3-difluorofenil)-N,N-

HCI F
E HCI
N
H
| Pui
(@)

Utilizando protocolos similares a los descritos en los Ejemplos

15 dimetilmetanamina

20A, 20B y 20C y empleando 2,3-difluoro-4-hidroxibenzaldehido y
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dimetilamina como material de partida, se obtuvieron 0.67 g (69%) de
39A como un sélido. '"H RMN (500 MHz, DMSO-ds): 8 2.69 (s, 6H),
4.04 (m, 2H), 4.28 (s, 2H), 4.45 (m, 2H), 5.20 (m, 1H), 6.97 (t, 1H),
7.52 (t, 1H), 9.53 (a, 1H), 9.59 (a, 1H), 11.05 (a, 1H), MS (APCIl+) m/z
243 [M+H]".

39. (3-(4-((Dimetilamino)metil)-2,3-difluorofenoxilazetidin-1-il)(5-

fenil-1,3.,4-oxadiazol-2-il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 36 y
empleando 39A (0.32 g, 1.00 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.24 g, 1.10 mmol) como materiales de partida,
se obtuvieron 65 mg (15%) de 39 como un sélido. "H RMN (500 MHz,
CDCl;): 8 2.27 (s, 6H), 3.46 (s, 2H), 4.39 (dd, 1H), 4.65 (dd, 1H), 4.82
(m, 1H), 5.13 (m, 2H), 6.52 (t, 1H), 7.04 (t, 1H), 7.54 (t, 2H), 7.60 (t,
1H), 8.16 (d, 2H), MS (APCl+) m/z 415 [M+H]", pureza por LC: 89%.

EJEMPLO 40

(3-(4-((dimetilamino)metil)-2,3-difluorofenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona
i 0
. F
fedany
Y,
o) 04

o—

Utilizando un procedimiento similar al descrito en el Ejemplo 36
y empleando 39A (0.18 g, 0.57 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.19 g, 0.77 mmol) como materiales
de partida, se obtuvieron 170 mg (69%) de 40 como un sélido. 'H

RMN (500 MHz, CDCls): & 2.26 (s, 6H), 3.47 (s, 2H), 3.89 (s, 3H),
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4.39 (d, 1H), 4.65 (dd, 1H), 4.81 (m, 1H), 5.13 (m, 2H), 6.51 (t, 1H),
7.02 (m, 3H), 8.09 (d, 2H), MS (APCl+) m/z 445 [M+H]", pureza por
LC: 94%.

EJEMPLO 41
(3-(4-(azetidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-

1,3,4-oxadiazol-2-il)metanona

vaeWrae

41A. 1-(4-(Azetidin-3-iloxy)bencil)azetidina

QWi

Utilizando protocolos similares a los descritos en los Ejemplos

20A, 20B y 20C empleando azetidina y 4-hidroxibenzaldehido como
materiales de partida, se obtuvieron 0.44 g (39%) de 41A como un
aceite. "H RMN (500 MHz, CDCl3): 5 2.06 (m, 2H), 3.18 (m, 4H), 3.35
(t, 1H), 3.48 (s, 2H), 3.66 (t, 1H), 3.8-5.0 (m, 3H), 6.71 (m, 2H), 7.16
(d, 2H).

41. (3-(4-(Azetidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-

1,3.4-oxadiazol-2-ilymetanona

Utilizando un procedimiento similar al descrito en el Ejemplo 36
y empleando 41A (0.10 g, 0.46 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.13 g, 0.52 mmol) como materiales
de partida, se obtuvieron 130 mg (68%) de 41 como un sélido. 'H

RMN (500 MHz, CDCls): & 2.08 (m, 2H), 3.19 (t, 4H), 3.51 (s, 2H),
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3.89 (s, 3H), 4.32 (d, 1H), 4.64 (dd, 1H), 4.74 (d, 1H), 5.06 (m, 1H),
5.11 (m, 1H), 6.72 (d, 2H), 7.02 (d, 2H), 7.21 (d, 2H), 8.10 (d, 2H),
MS (APCIl+) m/z 421 [M+H]*, pureza por LC: 95%.

EJEMPLO 42
(3-(4-(azetidin-1-ilmetil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona
0
N N
C/ /\©\ /C/N)k\é Y
0 04

Utilizando un protocolo similar al descrito en el Ejemplo 36 y
empleando 41A (0.10 g, 0.46 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.12 g, 0.55 mmol) como materiales de partida,
se obtuvieron 135 mg (75%) de 42 como un sélido. "H RMN (500 MHz,
CDCl3): 8 2.08 (m, 2H), 3.20 (t, 4H), 3.51 (s, 2H), 4.33 (d, 1H), 4.65
(dd, 1H), 4.75 (d, 1H), 5.07 (m, 1H), 5.13 (m, 1H), 6.73 (d, 2H), 7.22
(d, 2H), 7.56 (t, 2H), 7.65 (t, 1H), 8.15 (d, 2H), MS (APCIl+) m/z 391

[M+H]", pureza por LC: 96%.

EJEMPLO 43

(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-
((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)metanona

o]

AReWsny'

O O
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Utilizando un protocolo similar al descrito en el Ejemplo 36 y
empleando 20C (0.24 g, 1.09 mmol) y 37A (0.31 g, 1.09 mmol) como
materiales de partida, se obtuvieron 200 mg (40%) de 43 como un
so6lido. "H RMN (500 MHz, CDCls3): & 2.24 (s, 6H), 2.36 (s, 3H), 3.33
(s, 2H), 4.33 (dd, 1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.07 (m, 1H), 5.12
(m, 1H), 6.55 (d, 1H), 6.62 (t, 1H), 7.18 (d, 1H), 7.27 (d, 2H), 8.19 (d,
2H), MS (APCIl+) m/z 459 [M+H]", pureza por LC: 97%.

EJEMPLO 44

(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-((dimetilamino)metil)-3-
metilfenoxi)azetidin-1-il)metanona

0]

LTy

o O

Cl

Utilizando un procedimiento similar al descrito en el Ejemplo 36
y empleando 20C (0.24 g, 1.09 mmol) y 5-(4-clorofenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.28 g, 1.11 mmol) como materiales
de partida, se obtuvieron 320 mg (69%) de 44 como un sélido. 'H
RMN (500 MHz, CDClIj3): & 2.25 (s, 6H), 2.34 (s, 3H), 3.37 (s, 2H),
4.33 (dd, 1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.05 (m, 1H), 5.12 (m,
1H), 6.55 (dd, 1H), 6.60 (d, 1H), 7.17 (d, 1H), 7.52 (d, 2H), 8.10 (d,

2H), MS (APCIl+) m/z 427 [M+H]", pureza por LC: 97%.

EJEMPLO 45

(5-fenil-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)-3-

(trifluorometil)fenoxi)azetidin-1-il)metanona
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45A. 1-(4-(Azetidin-3-iloxi)-2-(trifluorometil)bencil)pirrolidina

Utilizando protocolos similares a los descritos en los Ejemplos

29A, 29B, 29C y 29D y empleando pirrolidina y 4-metoxi-2-
(trifluorometil)benzaldehido como materiales de partida, se
obtuvieron 0.58 g (20%) de 45A como un aceite. '"H RMN (500 MHz,
CDCl;): & 1.78 (s, 4H), 2.53 (d, 4H), 3.71 (s, 2H), 3.80 (m, 2H), 3.93
(m, 2H), 5.01 (m, 1H), 6.87 (dd, 1H), 7.00 (d, 1H), 7.64 (d, 1H), MS
(APCl+) m/z 301 [M+H]".

45, (5-Fenil-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)-3-

(trifluorometil)fenoxi)azetidin-1-il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 45A (0.19 g, 0.65 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.15 g, 0.71 mmol) como materiales de partida,
se obtuvieron 230 mg (77%) de 45 como un sélido. "H RMN (500 MHz,
CDCl3): & 1.81 (s, 4H), 2.55 (s, 4H), 3.74 (s, 2H), 4.35 (dd, 1H), 4.67
(dd, 1H), 4.78 (dd, 1H), 5.14 (m, 2H), 6.93 (d, 1H), 7.05 (d, 1H), 7.54
(t, 2H), 7.60 (t, 1H), 7.73 (d, 1H), 8.17 (d, 2H), MS (APCIl+) m/z 473

[M+H]", pureza por LC: 97%.

EJEMPLO 46
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(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)-3-

(trifluorometil)fenoxi)azetidin-1-il)metanona
F F
F 0
N N
SaeWrae
o o]

Utilizando un procedimiento similar al descrito en el Ejemplo 16

O_

5 vy empleando 45A (0.18 g, 0.59 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.16 g, 0.65 mmol) como materiales
de partida, se obtuvieron 210 mg (70%) de 46 como un sélido. 'H
RMN (500 MHz, CDCl3): & 1.81 (s, 4H), 2.55 (s, 4H), 3.74 (s, 2H),
3.90 (s, 3H), 4.33 (dd, 1H), 4.67 (dd, 1H), 4.76 (dd, 1H), 5.12 (m, 2H),

10 6.92 (d, 1H), 7.03 (m, 3H), 7.73 (d, 1H), 8.10 (d, 2H), MS (APCIl+) m/z
503 [M+H]*, pureza por LC: 97%.
EJEMPLO 47
(3-(3-cloro-4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona
cl o
~
O T
LT
o) 04
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47A. 1-(4-(Azetidin-3-iloxi)-2-clorofenil)-N,N-dimetilmetanamina

Cl
~ H
“@ I
(0]
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Utilizando protocolos similares a los descritos en los Ejemplos
20A, 20B y 20C y empleando dimetilamina y 2-cloro-4-
hidroxibenzaldehido como materiales de partida, se obtuvieron 0.13 g
(10%) de 47A como un aceite. '"H RMN (500 MHz, CDCl;): & 2.26 (s,
6H), 3.45 (s, 2H), 3.78 (m, 2H), 3.92 (m, 2H), 4.96 (m, 1H), 6.65 (d,
1H), 6.76 (d, 1H), 7.27 (m, 1H).

47. (3-(3-Cloro-4-((dimetilamino)metil)fenoxi)lazetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona

Utilizando un procedimiento similar al descrito en el Ejemplo 16
y empleando 47A (70 mg, 0.29 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (75 mg, 0.30 mmol) como materiales
de partida, se obtuvieron 105 mg (82%) de 47 como un sélido. 'H
RMN (500 MHz, CDClj3): & 2.20 (s, 6H), 3.48 (s, 2H), 3.90 (s, 3H),
4.32 (dd, 1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.06 (m, 1H), 5.13 (dd,
1H), 6.68 (dd, 1H), 6.80 (d, 1H), 7.02 (d, 2H), 7.35 (d, 1H), 8.10 (d,
2H), MS (APCIl+) m/z 443 [M+H]*, pureza por LC: 91%.

EJEMPLO 48

(3-(3-cloro-4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona

Cl

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 47A (70 mg, 0.29 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (70 mg, 0.32 mmol) como materiales de partida,

se obtuvieron 70 mg (58%) de 48 como un sélido. "H RMN (500 MHz,
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CDCl3): 6 2.20 (s, 6H), 3.41 (s, 2H), 4.25 (dd, 1H), 4.59 (dd, 1H), 4.70
(dd, 1H), 4.99 (m, 1H), 5.07 (dd, 1H), 6.62 (dd, 1H), 6.74 (d, 1H),
7.28 (d, 1H), 7.47 (t, 2H), 7.52 (t, 1H), 8.10 (d, 2H), MS (APCIl+) m/z
413 [M+H]*, pureza por LC: 95%.

EJEMPLO 49

(3-(3-cloro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona

Jea eV ae

49A. 1-(4-(Azetidin-3-iloxi)-2-clorobencil)-4-metilpiperazina

Utilizando protocolos similares a los descritos en los Ejemplos

20A, 20B y 20C y empleando 1-metilpiperazina y 2-cloro-4-
hidroxibenzaldehido como materiales de partida, se obtuvieron 0.32 g
(32%) de 49A como un aceite. '"H RMN (500 MHz, CDCl3): & 2.29 (s,
3H), 2.3-2.7 (m, 8H), 3.55 (s, 2H), 3.78 (m, 2H), 3.92 (m, 2H), 4.96
(m, 1H), 6.64 (d, 1H), 6.74 (d, 1H), 7.31 (m, 1H), MS (APCI+) m/z 296
[M+H]".

49, (3-(3-Cloro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-

(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
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Utilizando un procedimiento similar al descrito en el Ejemplo 16
y empleando 49A (2.7 g, 9.1 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (2.5 g, 10.0 mmol) como materiales
de partida, se obtuvieron 2.9 g (64%) de 49 como un sélido. '"H RMN
(500 MHz, CDClj3): & 2.28 (s, 3H), 2.3-2.7 (m, 8H), 3.56 (s, 2H), 3.88
(s, 3H), 4.32 (dd, 1H), 4.63 (dd, 1H), 4.74 (dd, 1H), 5.05 (m, 1H), 5.11
(m, 1H), 6.67 (dd, 1H), 6.78 (d, 1H), 7.02 (d, 2H), 7.39 (d, 1H), 8.09
(d, 2H), MS (APCIl+) m/z 498 [M+H]", pureza por LC: 95%.
EJEMPLO 50
(3-(3-cloro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
cl o
SaeVins
/N\) O/C/ o) /N

Utilizando un protocolo similar al descrito en el Ejemplo 16 y
empleando 49A (0.14 g, 0.47 mmol) y 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.15 g, 0.69 mmol) como materiales de partida,
se obtuvieron 70 mg (31%) de 50 como un sélido. "H RMN (500 MHz,
DMSO-dg): & 2.13 (s, 3H), 2.3-2.5 (m, 8H), 3.45 (s, 2H), 4.09 (dd,
1H), 4.53 (dd, 1H), 4.62 (dd, 1H), 5.09 (m, 1H), 5.17 (m, 1H), 6.88
(dd, 1H), 6.97 (d, 1H), 7.37 (d, 1H), 7.62 (t, 2H), 7.68 (t, 1H), 8.05 (d,
2H), MS (APCIl+) m/z 468 [M+H]*, pureza por LC: 98%.

EJEMPLO 51

(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-

((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)metanona
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S
Utilizando un protocolo similar al descrito en el Ejemplo 16 y

empleando 26C (0.15 g, 0.65 mmol) y 37A (0.20 g, 0.71 mmol) como
materiales de partida, se obtuvieron 35 mg (12%) de 51 como un

5 sélido. "H RMN (500 MHz, CDCl): & 2.25 (s, 6H), 3.43 (s, 2H), 4.33
(dd, 1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.06 (m, 1H), 5.13 (m, 1H),
6.51 (m, 2H), 7.27 (m, 3H), 8.17 (d, 2H), MS (APCIl+) m/z 463 [M+H]",
pureza por LC: 95%.
EJEMPLO 52

10  (3-(3-metoxi-2-metil-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-

(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona

-
Q o)
Cf“ﬁf Jaae,
o 04

o—
52A. 4-Hidroxi-2-metoxi-3-metilbenzaldehido
o o
H
OH
15 Se disolvio 2-metoxi-3-metil-4-(tetrahidro-2H-piran-2-

iloxi)benzaldehido (para consultar su preparacion remitase a Journal
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of Medicinal Chemistry, 41, 4819-4832 (1998)) (2.10 g, 8.4 mmol) en
etanol (40 mL) y a continuacién se anadiéo HCI (2M, 40 mL). Después
de 20 minutos, la solucién se concentré6 a presién reducida. El
residuo acuoso se extrajo 2 veces con EtOAc, y las soluciones
orgéanicas combinadas se lavaron con solucién acuosa saturada de
cloruro de sodio. La solucién se secdé con Na,SO, y el solvente se
elimin6 por evaporacion. El producto se lavo con éter de petrdleo. Se
obtuvo 1.0 g (72%) de 52A como un sélido. '"H RMN (500 MHz,
CDCl3): 6 2.05 (s, 3H), 3.78 (s, 3H), 6.74 (d, 1H), 7.49 (d, 1H), 10.05
(s, TH).

52B. 1-(4-(Azetidin-3-iloxi)-2-metoxi-3-metilbencil)pirrolidina

Utilizando protocolos similares a los descritos en los Ejemplos

31A, 31B y 31C y empleando pirrolidina y 52A como materiales de
partida, se obtuvieron 0.25 g (30%) de 52B como un aceite. '"H RMN
(500 MHz, CDCl;): & 1.75 (s, 4H), 2.16 (s, 3H), 2.51 (s, 4H), 3.70 (s,
2H), 3.74 (s, 3H), 3.79 (m, 2H), 3.91 (m, 2H), 4.97 (m, 1H), 6.29 (d,
1H), 7.11 (d, 1H), MS (APCIl+) m/z 277 [M+H]".

52. (3-(3-Metoxi-2-metil-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-

i(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona

Utilizando un procedimiento similar al descrito en el Ejemplo 16
y empleando 52B (0.25 g, 0.90 mmol) y 5-(4-metoxifenil)-1,3,4-
oxadiazol-2-carboxilato de etilo (0.34 g, 1.36 mmol) como materiales
de partida, se obtuvieron 160 mg (37%) de 52 como un sélido. 'H

RMN (500 MHz, CDCl;): & 1.77 (s, 4H), 2.19 (s, 3H), 2.52 (s, 4H),
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3.60 (s, 2H), 3.76 (s, 3H), 3.89 (s, 3H), 4.35 (dd, 1H), 4.66 (dd, 1H),
4.75 (dd, 1H), 5.07 (m, 1H), 5.13 (dd, 1H), 6.29 (d, 1H), 7.02 (d, 2H),
7.17 (d, 1H), 8.10 (d, 2H), MS (APCl+) m/z 479 [M+H]*, pureza por
LC: 95%.

EJEMPLO 53

(3-(3-metil-4-((metilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona
0
~
QLT
N
o) 04

53A. (3-Hidroxiazetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-i)metanona

0
N N
/C/ Va
HO o

A una solucion transparente de 5-fenil-1,3,4-oxadiazol-2-
carboxilato de etilo (0.40 g, 1.83 mmol) en metanol seco (5 mL) se
anadidé cianuro sédico (18 mg, 0.37 mmol). Se afiadié una solucién de
clorhidrato de 3-hidroxiazetidina (0.45 g, 2.84 mmol) y trietilamina
(0.40 mL, 2.84 mmol) en metanol (5 mL) a temperatura ambiente.
Tras agitar durante 20 min, se anadieron agua (20 mL) vy
diclorometano (30 mL). Las capas se separaron, y la fase acuosa se
extrajo dos veces con diclorometano (30 mL). Las capas organicas
combinadas se evaporaron. El producto crudo se tratdé posteriormente
con tolueno (5 mL), se filtr6, se lavé con tolueno (5 mL) y se secé al

vacio. Se obtuvieron 0.40 g (90%) de 53A como un sélido. '"H RMN
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(400 MHz, DMSO-d¢): & 3.84 (dd, 1H), 4.31 (m, 2H), 4.56 (m, 1H),
4.79 (dd, 1H), 5.87 (d, 1H), 7.64 (m, 3H), 8.05 (d, 2H), MS (APCI+)
m/z 246 [M+H]".

53B. 1-(5-Fenil-1,3,4-oxadiazol-2-carbonil)lazetidin-3-il

O\\ .0 N)J\\&N\N
s’ /

g 0

metanosulfonato

Se enfri6 una suspensién de 53A (2.00 g, 8.16 mmol) en
diclorometano (200 mL) en un bafo de hielo. Se anadi6 trietilamina
(1.58 mL, 11.42 mmol) seguida de cloruro de metanosulfonilo (0.85
mL, 11.01 mmol). Tras la adicién, se elimin6 el bafio de enfriamiento.
La mezcla se agité6 durante la noche y después se transfirio a un
embudo de separacién. La mezcla se lavo con agua y después con
NaHCO; acuoso. La solucion organica se sec6 (separador de fases) y
se evaporé. Se obtuvieron 2.58 g (98%) de 53B como un sélido. 'H
RMN (500 MHz, CDCl3): & 3.13 (s, 3H), 4.43 (dd, 1H), 4.64 (dd, 1H),
4.87 (dd, 1H), 5.12 (dd, 1H), 5.40 (m, 1H), 7.54 (t, 2H), 7.59 (t, 1H),
8.15 (d, 2H), MS (APCIl+) m/z 324 [M+H]".

53C. 2-Metil-4-(1-(5-fenil-1,3,4-oxadiazol-2-carbonil)azetidin-3-

iloxilbenzaldehido

0]

aeVeae'

O O
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A una solucion de 4-hidroxi-2-metilbenzaldehido (0.11 g, 0.79
mmol) y 53B (0.20 g, 0.62 mmol) en DMF (10 mL) en atmdsfera de
nitrégeno se anadiéo Cs,CO3 (0.24 g, 0.74 mmol). La mezcla se agit6é a
90 °C durante 20 h, se enfrié hasta TA y después se diluyé con DCM.
Los solidos se filtraron y el filtrado se evaporé. El producto se
purific6 dos veces mediante HPLC preparativa (Kromasil, C8)
eluyendo con un gradiente de acetonitrilo y una mezcla de acido
acético y agua (0.2%). Las fracciones puras se combinaron y se
concentraron. Los residuos acuosos se extrajeron con DCM y las
soluciones organicas se evaporaron. Se obtuvieron 162 mg (72%) de
53C como un sélido. '"H RMN (500 MHz, CDCl3): & 2.66 (s, 3H), 4.34
(d, 1H), 4.69 (dd, 1H), 4.76 (d, 1H), 5.17 (m, 2H), 6.64 (d, 1H), 6.72
(dd, 1H), 7.53 (t, 2H), 7.59 (t, 1H), 7.78 (d, 1H), 8.15 (d, 1H), 10.14
(s, 1H), MS (APCIl+) m/z 364 [M+H]".

53. (3-(3-metil-4-((metilamino)metil)fenoxi)lazetidin-1-il)(5-fenil-

1,3.4-oxadiazol-2-ilYmetanona

Se anadié isopropo6xido de titanio (IV) (0.20 mL, 0.68 mmol) a
una solucion de metilamina en metanol (0.75 mL 2M, 1.50 mmol). La
solucién resultante se afadié a 53C (162 mg, 0.45 mmol) y después
se afiadio metanol (1 mL). Después de 60 min, se afiadié DCM (5 mL)
y la solucion se agité durante 2 h. Se anadi6 borohidruro sédico (21
mg, 0.56 mmol) y la mezcla se agité durante 60 min. Se anadi6 agua
y la mezcla se filtr6 a través de Celite y el sdélido se lavo
extensivamente con DCM. El filtrado se filtr6 nuevamente a través de
un separador de fases y la solucién organica se evapor6. El producto
se purific6 mediante HPLC preparativa (Kromasil, C8) eluyendo con

un gradiente de acetonitrilo y una mezcla de acido acético y agua
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(0.2%). Las fracciones puras se combinaron y se liofilizaron dos
veces. Se obtuvieron 74 mg (44%) de 53 como un sélido."H RMN (500
MHz, CDCl3): 8 2.27 (s, 3H), 2.3-2.6 (m, 4H), 3.62 (m, 2H), 4.24 (dd,
1H), 4.56 (dd, 1H), 4.66 (dd, 1H), 4.99 (m, 1H), 5.04 (m, 1H), 6.49 (d,
1H), 6.54 (s, 1H), 7.15 (d, 1H), 7.46 (t, 2H), 7.51 (t, 1H), 8.08 (d, 2H),

MS (APCIl+) m/z 379 [M+H]", pureza por LC: 99%.

EJEMPLO 54

(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-
((metilamino)metil)fenoxi)azetidin-1-il)metanona

@)

54A. 4-(1-(5-(4-Metoxifenil)-1.,3.4-oxadiazol-2-carbonil)azetidin-3-

iloxi)-3-metilbenzaldehido

0 0
H N
k@ﬂkr/ »
o 0

o—

Utilizando protocolos similares a los descritos en el Ejemplo
53A, 53B y 53C y empleando 5-(4-metoxifenil)-1,3,4-oxadiazol-2-
carboxilato de etilo como material de partida, se obtuvieron 0.37 g
(38%) de 54A como un sélido. "H RMN (500 MHz, CDCl;): & 2.32 (s,

3H), 3.89 (s, 3H), 4.36 (d, 1H), 4.72 (dd, 1H), 4.80 (d, 1H), 5.17 (m,
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2H), 6.62 (d, 1H), 7.02 (d, 2H), 7.71 (d, 1H), 7.74 (s, 1H), 8.10 (d,
2H), 9.89 (s, 1H), MS (APCI+) m/z 394 [M+H]".

54. (5-(4-metoxifenil)-1.3,4-oxadiazol-2-il)(3-(2-metil-4-

((metilamino)metil)fenoxi)azetidin-1-ilymetanona

Utilizando un protocolo similar al descrito en el Ejemplo 53 y
empleando 54A (0.33 g, 0.84 mmol) como materiales de partida, se
obtuvieron 130 mg (38%) de 54 como un sélido. '"H RMN (500 MHz,
CDCl3): 6 2.25 (s, 3H), 2.46 (s, 3H), 3.67 (s, 2H), 3.89 (s, 3H), 4.33
(m, 1H), 4.65 (m, 1H), 4.75 (m, 1H), 5.06 (m, 1H), 5.13 (m, 1H), 6.45
(d, 1H), 7.08 (d, 2H), 7.08 (d, 1H), 7.16 (s, 1H), 8.10 (d, 2H), MS
(APCIl+) m/z 409 [M+H]", pureza por LC: 98%.

EJEMPLO 55

(3-(4-((3-metoxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona
0
VeagWerae'
o] o o]

O_

55A. 4-(1-(5-(4-Metoxifenil)-1.,3.4-oxadiazol-2-carbonil)azetidin-3-

iloxi)benzaldehido
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Utilizando protocolos similares a los descritos en el Ejemplo
53A, 53B y 53C y empleando 5-(4-metoxifenil)-1,3,4-oxadiazol-2-
carboxilato de etilo como material de partida, se obtuvieron 0.47 ¢
(32%) de 55A como un sélido. '"H RMN (500 MHz, CDCl;): & 3.89 (s,
3H), 4.36 (d, 1H), 4.70 (dd, 1H), 4.79 (m, 1H), 5.18 (m, 2H), 6.91 (d,
2H), 7.03 (d, 2H), 7.88 (d, 2H), 8.10 (d, 2H), 9.93 (s, 1H), MS (APCl+)
m/z 380 [M+H]".

55. (3-(4-((3-Metoxiazetidin-1-ilYmetil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona

El intermedio 55A (0.15 g, 0.40 mmol) se disolvié en DCM seco
(6 mL) y se afnadié clorhidrato de 3-metoxiazetidina (64 mg, 0.51
mmol) seguida de trietilamina (0.071 mL, 0.51 mmol). La mezcla de
reaccién se agit6é a TA durante 30 minutos, y después se afadio
triacetoxiborohidruro de sodio (126 mg, 0.59 mmol). La mezcla se
agité durante 2 h, después se diluy6 con DCM y se transfiri6 a un
embudo de separacién. La capa organica se lavé con una solucién
acuosa de Na,COj;, se secO (separador de fases) y se evapor6. El
producto crudo se purific6 mediante cromatografia flash en columna
eluyendo con una mezcla de DCM y MeOH, que contenia NH; 2 M
(30:1). Se obtuvieron 135 mg (76%) de 55 como un sélido. '"H RMN
(500 MHz, CDClj3): 8 2.93 (m, 2H), 3.25 (s, 3H), 3.58 (m, 4H), 3.89 (s,
3H), 4.05 (m, 1H), 4.32 (m, 1H), 4.63 (m, 1H), 4.75 (m, 1H), 5.06 (m,
1H), 5.11 (m, 1H), 6.73 (d, 1H), 7.02 (d, 2H), 7.22 (d, 2H), 8.10 (d,
2H), MS (APCIl+) m/z 451 [M+H]", pureza por LC: 97%.

EJEMPLO 56

(3-(4-((3-ciclopropil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-

il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
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Utilizando un protocolo similar al descrito en el Ejemplo 55 y
empleando 55A (0.15 g, 0.40 mmol) y 3-ciclopropilazetidin-3-ol (77
mg, 0.51 mmol) (para consultar su preparacién remitase a
W02009018415) como materiales de partida, se obtuvieron 166 mg
(88%) de 56 como un sélido. '"H RMN (500 MHz, CDCl;): & 0.44 (m,
2H), 0.55 (m, 2H), 1.20 (m, 1H), 3.03 (d, 2H), 3.22 (d, 3H), 3.60 (s,
2H), 3.89 (s, 3H), 4.32 (m, 1H), 4.64 (m, 1H), 4.75 (m, 1H), 5.06 (m,
1H), 5.11 (m, 1H), 6.73 (d, 2H), 7.02 (d, 2H), 7.23 (d, 2H), 8.10 (d,
2H), MS (APCIl+) m/z 477 [M+H]", pureza por LC: 92%.
EJEMPLO 57
(3-(2-cloro-4-((3-metoxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
o}
INa e Prae:
o o 0—/

57A. 3-Cloro-4-(1-(5-fenil-1,3,4-oxadiazol-2-carbonil)azetidin-3-

iloxi)benzaldehido

Q 0
cl
aeUray
N
o 04
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Utilizando un protocolo similar al descrito en el Ejemplo 53C y
empleando 53B (1.0 g, 3.10 mmol) y 3-cloro-4-hidroxibenzaldehido
(0.50 g, 3.19 mmol) como materiales de partida, se obtuvieron 0.54 g
(45%) de 57A como un sé6lido. '"H RMN (500 MHz, CD;0D): & 4.34 (m,
1H), 4.77 (m, 2H), 5.25 (m, 1H), 5.36 (m, 1H), 7.05 (d, 1H), 7.62 (m,
3H), 7.7-8.1 (m, 2H), 8.14 (d, 2H), 9.87 (s, 1H), MS (APCIl+) m/z 384
[M+H]".

57. (3-(2-Cloro-4-((3-metoxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3.4-oxadiazol-2-il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 55 y
empleando 57A (0.12 g, 0.31 mmol) y clorhidrato de 3-
metoxiazetidina (50 mg, 0.40 mmol) como materiales de partida, se
obtuvieron 60 mg (43%) de 57 como un sélido. '"H RMN (500 MHz,
CD,0D): & 3.02 (m, 2H), 3.25 (s, 3H), 3.55 (m, 2H), 3.59 (s, 2H), 4.04
(m, 1H), 4.29 (d, 1H), 4.73 (m, 2H), 5.19 (m, 2H), 6.84 (d, 1H), 7.21
(d, 1H), 7.38 (s, 1H), 7.59 (t, 2H), 7.65 (t, 1H), 8.14 (d, 2H), MS
(APCIl+) m/z 456 [M+H]", pureza por LC: 96%.

EJEMPLO 58
(3-(2-cloro-4-((3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
0
cl
e oWy
Y,
HO o O—/

Utilizando un protocolo similar al descrito en el Ejemplo 55 vy
empleando 57A (0.12 g, 0.31 mmol) y clorhidrato de 3-

hidroxiazetidina (40 mg, 0.37 mmol) como materiales de partida, se
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obtuvieron 50 mg (36%) de 58 como un sélido. '"H RMN (500 MHz,
CD;OD): & 2.65 (m, 2H), 2.95 (m, 2H), 3.58 (m, 2H), 4.28 (dd, 1H),
4.35 (m, 1H), 4.73 (m, 2H), 5.19 (m, 2H), 6.83 (d, 1H), 7.20 (d, 1H),
7.37 (s, 1H), 7.59 (t, 2H), 7.64 (t, 1H), 8.14 (d, 2H), MS (APCIl+) m/z
441 [M+H]*, pureza por LC: 97%.

EJEMPLO 59
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-

ilmetil)feniltio)azetidin-1-il)metanona
0
N N
saeWene'
S 04

O_

59A. 3-(4-(Metoxicarbonil)feniltio)azetidin-1-carboxilato de tert-butilo

Se disolvieron 4-mercaptobenzoato de metilo (3.00 g, 17.8

mmol) y 3-(metilsulfoniloxi)azetidin-1-carboxilato de tert-butilo (4.48
g, 17.8 mmol) en DMF (30 mL). Se anadi6 Cs,CO; (6.97 g, 21.4
mmol) y la mezcla se agité a 90 °C durante 3 horas, después se
enfri6 hasta temperatura ambiente. Se anadi6 EtOAc (50 mL) y los
solidos se filtraron. El filtrado se lavo con solucion acuosa saturada
de K,CO3 (20 mL), se sec6 (MgSO,) y después se evapord. El residuo
se purifico mediante cromatografia en columna eluyendo con heptano,
EtOAc/heptano (5:95, después 10:90). Se obtuvieron 3.10 g (53%) de

59A como un sélido. '"H RMN (500 MHz, CDCl3): & 1.45 (s, 9H), 3.89
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(m, 2H), 3.90 (s, 3H), 4.11 (m, 1H), 4.42 (t, 2H), 7.16 (d, 2H), 7.95 (d,
2H).

59B. Acido 4-(1-(tert-butoxicarbonil)azetidin-3-iltio)benzoico

Una solucién de LiOH (0.33 g, 13.7 mmol) en agua (30 mL) se

anadidé gota a gota a una solucién de 59A (2.2 g, 6.8 mmol) en THF
(30 mL). La mezcla se agit6 a TA durante 15 h y después se
concentré en un rotavapor para eliminar la mayor parte del solvente
organico. La solucién acuosa se enfrié6 en un bafno de hielo externo y
el pH se ajusté a 3 anadiendo HCI acuoso (0.2 M) gota agota en
presencia de EtOAc. La capa acuosa se extrajo ademas con EtOAc, y
las soluciones organicas combinadas se lavaron con solucién acuosa
saturada de cloruro de sodio. La solucion se sec6 con Na,SO, y
después se evapord. Se obtuvieron 2.0 g (95%) de 59A como un
polvo. '"H RMN (500 MHz, CDCls3): & 1.44 (s, 9H), 3.90 (m, 2H), 4.13
(m, 1H), 4.44 (t, 2H), 7.19 (d, 2H), 8.01 (d, 2H).

59C. 3-(4-(Pirrolidin-1-carbonil)feniltio)azetidin-1-carboxilato de tert-

Gk@ﬁ&

Se anadio6 pirrolidina (0.60 g, 8.4 mmol) a una solucion de 59B

butilo

(2.0 g, 6.5 mmol) y DCM (25 mL). La mezcla se enfriéo hasta 0 °C, y
después se afnadieron DIPEA y TBTU en el orden dado. La mezcla se

agitoé a 0 °C durante 20 min y después a TA durante 1.5 h. La
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soluciéon se lavéo con Na,COj; acuosa (1M) y después la solucién
organica se evaporé. El producto se purific6 mediante cromatografia
en gel de silice utilizando un 1-5% de metanol en DCM. Se obtuvieron
2.3 g (98%) de 59A como un aceite. '"H RMN (500 MHz, CDCl;): &
1.42 (s, 9H), 1.89 (m, 4H), 3.41 (m, 2H), 3.62 (m, 2H), 3.86 (m, 2H),
4.04 (m, 1H), 4.34 (m, 2H), 7.19 (d, 2H), 7.45 (d, 2H), MS (APCl+)
m/z 363 [M+H]".

59D. (4-(Azetidin-3-iltio)fenil)(pirrolidin-1-il)metanona

A una solucion de 59C (1.40 g, 3.89 mmol) en dioxano (20 mL)

se afadio una solucion de HCI (4 M en dioxano, 20 mL). La mezcla se
agité a TA durante la noche y posteriormente el solvente se eliminé
por evaporacién. El residuo se repartio6 entre DCM y agua. La
solucion organica se extrajo con solucion acuosa de HCI (0.1 M). Se
ajusté el pH de las soluciones acuosas combinadas a un pH> 11
cuidadosamente afadiendo una solucién acuosa saturada de Na,COs.
La mezcla se extrajo varias veces con DCM. EIl solvente se eliminé
por evaporacién. Se obtuvieron 0.56 g (55%) de 59D como un aceite.
'H RMN (500 MHz, CDCl3): & 1.88 (m, 2H), 1.94 (m, 2H), 3.43 (m,
2H), 3.62 (m, 2H), 3.68 (m, 2H), 4.04 (m, 2H), 4.29 (m, 1H), 7.19 (d,
2H), 7.44 (d, 2H), MS (APCIl+) m/z 263 [M+H]".

59E. 1-(4-(Azetidin-3-iltio)bencil)pirrolidina

SR QWs
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Se disolvio el intermedio 59D (0.56 g, 2.1 mmol) en THF seco
(4 mL) en atmésfera de nitrégeno. Se anadidé una solucién de LiAlH,
(5 mL, 1M, 5 mmol) en THF gota a gota. La mezcla se agité a 50 °C
durante 5 h. Se afnadieron cuidadosamente agua (0.2 mL) y una
solucion acuosa de NaOH al 15% (0.2 mL) seguida de agua (0.2 mL)
en el orden dado mientras se enfriaba. La mezcla se agité durante 1 h
y el sélido se filtr6. El solvente se elimin6 por evaporacién. Se
obtuvieron 0.37 g (70%) de 59D como un aceite. '"H RMN (500 MHz,
DMSO-dg): & 1.64 (m, 4H), 2.37 (m, 4H), 2.9-4.2 (m, 6H), 7.0-7.3 (m,
4H), MS (APCIl+) m/z 249 [M+H]".

59. (5-(4-Metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-

ilmetil)feniltio)azetidin-1-il)metanona

Se mezclaron el intermedio 59E (0.37 g, 1.5 mmol) y 5-(4-
metoxifenil)-1,3,4-oxadiazol-2-carboxilato de etilo (0.48 g, 1.9 mmol),
y se calentaron hasta 120 °C durante 2 h utilizando un bafo de
aceite. El producto se purific6 mediante cromatografia flash utilizando
un 1-5% de metanol/DCM; el metanol contenia amoniaco (2 M). El
producto se cristalizé6 anadiendo éter y el s6lido se secé al vacio. Se
obtuvieron 0.16 g (24%) de 59 como un sdélido. '"H RMN (500 MHz,
CDCl3): 6 1.81 (m, 4H), 2.51 (m, 4H), 3.62 (m, 2H), 3.89 (s, 3H), 4.18
(m, 2H), 4.63 (m, 2H), 5.11 (m, 1H), 7.02 (d, 2H), 7.27 (m, 4H), 8.09
(d, 2H), MS (APCIl+) m/z 451 [M+H]", pureza por LC: 97%.

EJEMPLO 60
(3-(4-((dimetilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona
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60A. (3-(4-(Hidroximetil)feniltio)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-

2-il)metanona

Se mezclaron (4-mercaptofenil)metanol (2.38 g, 17.0 mmol) y
53B (5.00 g, 15.5 mmol) en DMF (80 mL). Se anadié Cs,CO; (6.05 g,
18.56 mmol). La mezcla se agité hasta 90 °C durante la noche y
después se enfrié hasta TA. Se anadié acetato de etilo (150 mL) y la
mezcla se lavé con agua (50 mL). La capa acuosa se extrajo con
acetato de etilo (100 mL). Las fases organicas se combinaron, se
secaron (MgSQO,) y se evaporaron a sequedad. El residuo se purifico
mediante cromatografia en columna eluyendo con acetato de
etilo/heptano (20:80, 40:60 y después 60:40). Se obtuvieron 3.5 g
(61%) de 60A como un sélido. '"H RMN (500 MHz, CDCl3): & 4.19 (m,
2H), 4.64 (m, 2H), 4.69 (s, 2H), 5.10 (m, 1H), 7.34 (m, 4H), 7.53 (t,
2H), 7.59 (t, 1H), 8.15 (d, 2H), MS (APCI+) m/z 368 [M-H]".

60B. (3-(4-(Clorometil)feniltio)azetidin-1-il)(5-fenil-1,3.4-oxadiazol-2-

illmetanona
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El intermedio 60A (3.48 g, 9.47 mmol) se disolvio en
diclorometano (150 mL) y la mezcla se enfri6 en un bafo de hielo.
Mientras se agitaba, se afnadi6 cloruro de tionilo (0.76 mL, 10.4
mmol) gota a gota. El bafno de enfriamiento se elimin6 después de 30
min. La mezcla se agité durante 2.5 h y después se evapord a
sequedad. El residuo se purific6 mediante cromatografia en columna
eluyendo con diclorometano. Se obtuvieron 2.93 g (80%) de 60B
como un sélido. "H RMN (500 MHz, CDCl3): & 4.22 (m, 2H), 4.57 (s,
2H), 4.65 (m, 2H), 5.14 (m, 1H), 7.29 (d, 2H), 7.36 (d, 2H), 7.53 (t,
2H), 7.59 (t, 1H), 8.16 (d, 2H), MS (APCIl+) m/z 386 [M+H]".

60. (3-(4-((Dimetilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona

Se mezclaron clorhidrato de dimetilamina (0.10 g, 1.24 mmol) y
60B (0.16 g, 0.41 mmol) en DCM (5 mL). Se anadio6 trietilamina (0.290
mL, 2.07 mmol) y la mezcla se agité a TA durante 2.5 h. Se afiadieron
mas trietilamina (0.290 mL, 2.07 mmol) y clorhidrato de dimetilamina
(0.10 g, 1.24 mmol). La mezcla se agitdé durante la noche a TA y
después se diluyé con DCM (10 mL). La mezcla se lavd con agua, se
filtir6 a través de un separador de fases y a continuacién se evapordé.
El residuo se purific6 mediante cromatografia en columna eluyendo
con NH; en MeOH (2M)/DCM (1:99, 2:98). Se obtuvieron 0.14 g (84%)
de 60 como un sélido. "H RMN (500 MHz, CDCl3): 8 2.20 (s, 6H), 3.38
(s, 2H), 4.16 (m, 2H), 4.61 (m, 2H), 5.07 (m, 1H), 7.50 (t, 2H), 7.56 (t,

1H), 8.12 (d, 2H), MS (APCIl+) m/z 395 [M+H]", pureza por LC: 97%.
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EJEMPLO 61

clorhidrato de (3-(4-(((2-
metoxietil)(metil)amino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona

o}
JaeWsae
N
S
o}

HCI
~

Utilizando un protocolo similar al descrito en el Ejemplo 60 y
empleando 60B (0.16 g, 0.41 mmol) y 2-metoxi-N-metiletanamina
(0.037 g, 0.41 mmol) como materiales de partida, se obtuvo el
compuesto deseado en forma neutra como una goma. El residuo se
disolvié posteriormente en MeOH (2 mL), tras lo cual se afadié MeOH
(1.25 M, 2 mL). Después de un tiempo, se evapor6 a sequedad. El
residuo se lavé con MeOH/éter dietilico. Se obtuvieron 0.16 g (80%)
de 61 como un sélido. '"H RMN (500 MHz, DMSO-ds): 8 2.64 (s, 3H),
3.15 (m, 1H), 3.23 (m, 1H), 3.27 (s, 3H), 3.73 (m, 2H), 3.98 (m, 1H),
4.25 (dd, 1H), 4.34 (dd, 1H), 4.47 (m, 2H), 4.68 (m, 1H), 5.15 (m, 1H),
7.35 (d, 2H), 7.5-7.7 (m, 5H), 8.04 (d, 2H), 11.0 (m, 1H), MS (APCl+)
m/z 439 [M+H]*, pureza por LC: 88%.

EJEMPLO 62

(3-(4-((3-metoxiazetidin-1-il)metil)feniltio)azetidin-1-il)(5-fenil-

1,3,4-oxadiazol-2-il)metanona

O
WeaeWrae
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Utilizando un protocolo similar al descrito en el Ejemplo 60 y
empleando 60B (0.16 g, 0.41 mmol) y 3-metoxiazetidina (0.070 g,
0.83 mmol) como materiales de partida, se obtuvieron 0.15 g (82%)
de 62 como una goma. '"H RMN (500 MHz, CDCl3): & 2.90 (t, 2H), 3.21
(s, 3H), 3.55 (m, 4H), 4.01 (m, 1H), 4.14 (m, 2H), 4.59 (m, 2H), 5.07
(m, 1H), 7.23 (m, 4H), 7.49 (t, 2H), 7.54 (t, 1H), 8.10 (d, 2H), MS
(APCIl+) m/z 437 [M+H]", pureza por LC: 94%.

EJEMPLO 63

clorhidrato de (3-(4-((metilamino)metil)feniltio)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
0
~
- WL
N
S 04

Utilizando un protocolo similar al descrito en el Ejemplo 60
(para consultar la formacion de la sal remitase al Ejemplo 61) y
empleando 60B (0.16 g, 0.41 mmol) y metilamina (1.7 mL 2M in THF,
3.3 mmol) como materiales de partida, se obtuvieron 0.12 g (68%) de
63 como un sé6lido. "H RMN (500 MHz, DMSO-ds): d 2.51 (s, 3H), 3.98
(m, 1H), 4.07 (m, 2H), 4.44 (m, 2H), 4.68 (m, 1H), 5.13 (m, 1H), 7.36
(d, 2H), 7.52 (d, 2H), 7.63 (t, 2H), 7.68 (t, 1H), 8.04 (d, 2H), 9.27 (m,
1H), MS (APCIl+) m/z 381 [M+H]", pureza por LC: 97%.

EJEMPLO 64

(3-(4-((metil(tetrahidro-2H-piran-4-il)amino)metil)feniltio)azetidin-

1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona
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Utilizando un protocolo similar al descrito en el Ejemplo 60 y
empleando 60B (0.18 g, 0.47 mmol) y N-metiltetrahidro-2H-piran-4-
amina (0.064 g, 0.56 mmol) como materiales de partida, se obtuvieron
0.14 g (65%) de 64 como un sé6lido. '"H RMN (500 MHz, CDCl3): d 1.61
(m, 2H), 1.71 (m, 2H), 2.13 (s, 3H), 2.57 (m, 1H), 3.32 (t, 2H), 3.52
(s, 2H), 3.98 (m, 2H), 4.14 (m, 2H), 4.58 (m, 2H), 5.05 (m, 1H), 7.25
(s, 4H), 7.47 (t, 2H), 7.53 (t, 1H), 8.09 (d, 2H), MS (APCl+) m/z 465

[M+H]", pureza por LC: 98%.

EJEMPLO 65

(3-(4-((metil((tetrahidrofuran-3-

il)metil)amino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-

O
O
N
{j) s 0O /
O

il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 60 y
empleando 60B (0.17 g, 0.44 mmol) y N-metil-1-(tetrahidrofuran-3-
il)metanamina (0.066 g, 0.57 mmol) como materiales de partida, se
obtuvieron 0.092 g (45%) de 65 como un sdélido. '"H RMN (500 MHz,
CDCl3): & 1.56 (m, 1H), 1.97 (m, 1H), 2.16 (s, 3H), 2.32 (m, 2H), 2.46

(m, 1H), 3.44 (m, 3H), 3.69 (m, 1H), 3.77 (m, 1H), 3.83 (m, 1H), 4.17
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(m, 2H), 4.60 (m, 2H), 5.06 (m, 1H), 7.25 (s, 4H), 7.49 (t, 2H), 7.55 (1,
1H), 8.10 (d, 2H), MS (APCIl+) m/z 465 [M+H]", pureza por LC: 97%.

EJEMPLO 66

(3-(4-((ciclopropilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona
A i
N N
H/\©\ /C/N)J\\é N
S 0~

Utilizando un protocolo similar al descrito en el Ejemplo 60 y
empleando 60B (0.18 g, 0.47 mmol) y ciclopropilamina (0.080 g, 1.40
mmol) como materiales de partida, se obtuvieron 0.090 g (48%) de 66
como un sélido. '"H RMN (500 MHz, CDCl3): & 0.36 (m, 4H), 2.00 (m,
1H), 3.78 (s, 2H), 4.14 (m, 2H), 4.58 (m, 2H), 5.04 (m, 1H), 7.25 (s,
4H), 7.47 (t, 2H), 7.55 (t, 1H), 8.10 (d, 2H), MS (APCIl+) m/z 407
[M+H]*, pureza por LC: 97%.

EJEMPLO 67

(3-(4-((3-(hidroximetil)azetidin-1-il)metil)feniltio)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
0
N N
WagWPray
s o}

Se mezclaron clorhidrato de azetidin-3-ilmetanol (55 mg, 0.44
mmol) y 60B (156 mg, 0.40 mmol) en acetonitrilo (10 mL). Se anadié
carbonato de potasio (0.13 g, 0.93 mmol) a la suspensién. La mezcla

se calent6 hasta 80 °C (bano de aceite) durante 3 horas. La mezcla
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se enfrié hasta temperatura ambiente. Se afnadi6 acetonitrilo (10 mL)
y la mezcla se filtr6. El filtrado se evaporé a sequedad. El residuo se
purific6 mediante HPLC preparativa utilizando un gradiente de un 20-
85% de acetonitrilo en tampo6n 95/5/0.2 de agua/acetonitrilo/amoniaco
en 25 minutos con una velocidad de flujo de 19 mL/min. Se
obtuvieron 99 mg (56%) de 67 como un sélido. '"H RMN (500 MHz,
CDCl;): & 2.61 (m, 1H), 3.0-3.5 (m, 5H), 3.54 (m, 2H), 3.71 (m, 2H),
4.13 (m, 2H), 4.59 (m, 2H), 5.06 (m, 1H), 7.23 (m, 4H), 7.47 (t, 2H),
7.55 (t, 1H), 8.10 (d, 2H), MS (APCIl+) m/z 437 [M+H]", pureza por
LC: 97%.

EJEMPLO 68
(3-(4-((3-(difluorometil)azetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
0
N N
Vi eWenv'
o o)
F
68A. 4-(1-(5-Fenil-1,3,4-oxadiazol-2-carbonil)azetidin-3-

Q 0
o 04

Se mezclaron 4-hidroxibenzaldehido (1.10 g, 9.17 mmol),

iloxilbenzaldehido

carbonato de cesio (3.49 g, 10.70 mmol) y 53B (2.70 g, 7.64 mmol)
con DMF (80 mL). La mezcla se agit6 hasta 110 °C durante 18 h y

después se enfrié hasta TA. Los sélidos se filtraron y el filtrado se
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evaporé. El residuo se traté con metanol y el so6lido formado se
recogidé por filtracion. Tras secar al vacio, se obtuvieron 1.8 g (62%)
de 68A como un sélido beis. "H RMN (500 MHz, DMSO-dg): & 3.85 (s,
3H), 4.13 (dd, 1H), 4.57 (dd, 1H), 4.65 (dd, 1H), 5.12 (dd, 1H), 5.29
(m, 1H), 7.10 (d, 2H), 7.16 (d, 2H), 7.90 (d, 2H), 8.00 (d, 2H), 9.90 (s,
1H), MS (APCIl+) m/z 380 [M+H]".

68B. 3-(Difluorometillazetidin-1-carboxilato de tert-butilo

Jou

F

Se disolvid 3-formilazetidin-1-carboxilato de tert-butilo (0.93 g,
5.02 mmol) en DCM (2 mL) en atmoésfera de nitrégeno. Se disolvio
deoxofluor (1.9 g, 8.60 mmol) en DCM (2 mL) y después, mientras se
agitaba, se afnadié una cantidad catalitica de etanol (60 pL). La
mezcla se agité a TA durante 24 h y después se vertié en una mezcla
de DCM (50 mL) y NaHCO; acuoso (50 mL). Las dos capas se
agitaron vigorosamente hasta que dej6 de desprenderse gas. La
soluciéon organica se filtré6 a través de un separador de fases y
después el solvente se elimin6é por evaporacién. Se obtuvieron 1.10 g
(96%) de 68B como un aceite. '"H RMN (500 MHz, CDCl;): & 1.44 (s,
9H), 2.93 (m, 1H), 3.88 (m, 2H), 4.00 (m, 2H), 5.94 (t, 1H).

68C. Clorhidrato de 3-(difluorometil)azetidina

H HCI
F
F

Se disolvi6 68B (1.10 g, 5.31 mmol) en una soluciéon de HCI en

dioxano (4 M, 5 mL). La mezcla se agit6 a TA durante un dia y
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después se evapord y coevapord varias veces junto con etanol. Se
obtuvieron 0.8 g (100%) del aducto con HCI como un aceite amarillo.
'H RMN (500 MHz, DMSO-dg): & 3.07 (m, 1H), 3.85 (m, 2H), 4.00 (m,

2H), 6.34 (t, 1H).

68. (3-(4-((3-(Difluorometil)lazetidin-1-ilYmetil)fenoxi)azetidin-1-il)(5-

fenil-1,3.,4-oxadiazol-2-il)metanona

A una suspensién de 68A (0.20 g, 0.57 mmol) en DCM (3 mL)
se afadié 68C (0.25 g, 1.72 mmol) seguido de DIPEA (0.30 mL, 1.72
mmol). Se anadid triacetoxiborohidruro de sodio (0.24 g, 1.15 mmol).
La mezcla se agité a TA durante 5 h y después se diluyé con DCM. La
solucion de lavé con una solucion acuosa de NaHCO; y después se
filtir6 a través de un separador de fases. El solvente se elimind por
evaporacién. El producto se purificé en una columna de gel de silice
utilizando un 1-4% de metanol en DCM; el metanol contenia amoniaco
2 M. EIl producto se lavé con éter y después de dejarlo secar en la
campana, se obtuvieron 47 mg (19%) de 68 como un sélido. '"H RMN
(500 MHz, CDCl3): & 2.86 (m, 1H), 3.19 (m, 2H), 3.36 (m, 2H), 3.55
(s, 2H), 4.34 (dd, 1H), 4.64 (dd, 1H), 4.78 (dd, 1H), 5.07 (m, 1H), 5.11
(m, 1H), 5.99 (t, 1H), 6.74 (d, 2H), 7.22 (d, 2H), 7.54 (t, 2H), 7.59 (t,
1H), 8.16 (d, 2H), MS (APCIl+) m/z 441 [M+H]*, pureza por LC: 90%.
Se recristalizé6 una muestra de (3-(4-((3-(difluorometil)azetidin-1-
ilymetil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona en

DCM/ Et,O que tuvo un p. f. 147 °C (pureza 99%).
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EJEMPLO 69
(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)-3-

metilfenoxi)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona
0
N N
i
o o}

69A. 3-(4-Formil-3-metilfenoxi)azetidin-1-carboxilato de tert-butilo

k@ﬂx

Se enfrié una suspension de hidruro sédico (al 60%, 0.12 g,

3.10 mmol) en DMF (4 mL) en un bafo de hielo. En atmdsfera de
nitréogeno, se anadid 4-hidroxi-2-metilbenzaldehido en DMF (2 mL). La
mezcla se agité durante 30 min y después se anadié6 3-
(metilsulfoniloxi)azetidin-1-carboxilato de tert-butilo en DMF (4 mL).
La mezcla se calent6 hasta 100 °C utilizando un bafio de aceite
durante 3 dias y después se enfrié hasta TA. Se anadié agua (100
mL) mientras se agitaba. La mezcla se extrajo tres veces con EtOAc.
Las soluciones organicas combinadas se secaron (MgSQO,) y después
se evaporaron. El residuo se purificé mediante cromatografia en gel
de silice eluyendo con EtOAc/heptano (10:90). Se obtuvieron 120 mg
(20%) de 69A purificado en parte como un aceite. '"H RMN (500 MHz,
CDCl3): & 1.46 (s, 9H), 2.64 (s, 3H), 4.01 (m, 2H), 4.33 (m, 2H), 4.94
(m, 1H), 6.60 (d, 1H), 6.66 (dd, 1H), 7.76 (d, 1H), 10.13 (s, 1H).

69B. 3-(4-((4-(Hidroximetil)-4-metilpiperidin-1-ilymetil)-3-

metilfenoxi)lazetidin-1-carboxilato de tert-butilo
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isneV:y
o K
HO

A una solucion de 69A (3.00 g, 10.3 mmol) en DCM (50 mL) se
anadié (4-metilpiperidin-4-ilymetanol (2.56 g, 15.5 mmol) seguido de
DIPEA (3.60 mL, 20.6 mmol). La mezcla de reaccion se agito a TA
durante 20 minutos, y después se afadi6é triacetoxiborohidruro de
sodio (6.55 g, 30.9 mmol). La mezcla se agité a TA durante la noche
y después se lavo con solucion acuosa saturada de Na,COj;. La capa
acuosa se extrajo varias veces con DCM. Las capas organicas se
filtraron a través de un separador de fases y a continuacion se
evaporaron. Se obtuvieron 3.1 g (74%) del producto como un aceite.
'H RMN (500 MHz, CDCl3): & 0.95 (s, 3H), 1.33 (m, 2H), 1.45 (s, 9H),
1.51 (m, 2H), 2.26 (m, 2H), 2.30 (s, 3H), 2.51 (m, 2H), 3.38 (s, 2H),
3.39 (s, 2H), 3.99 (m, 2H), 4.27 (m, 2H), 4.84 (m, 1H), 6.48 (dd, 1H),
6.56 (d, 1H), 7.16 (d, 1H), MS (APCIl+) m/z 405 [M+H]".

69C. (1-(4-(Azetidin-3-iloxi)-2-metilbencil)-4-metilpiperidin-4-

ilYmetanol

N N
N
HO
A una solucion de 69B (3.10 g, 7.66 mmol) en DCM (100 mL) se
afnadio TFA (30 mL) y la mezcla de reaccion se agité a TA durante 2
h. La mezcla se transfiri6 a un embudo de separacién y se afadi6
agua. La fase acuosa se basific6 cuidadosamente con Na,CO;. La

capa organica se separd y la capa acuosa basica se extrajo diez

veces con. Las fases organicas combinadas se filtraron a través de
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un separador de fases y el solvente se elimin6 por evaporacién. El
residuo se disolvié en una mezcla de THF (30 mL) y una solucion
acuosa de NaOH (1M, 40 mL). La mezcla se agit6 a TA durante 4 h'y
después la solucion se concentr6 utilizando un rotavapor. El residuo
acuoso se extrajo varias veces con DCM. La capa acuosa se diluyo
con una solucion saturada de NaHCO; y la mezcla se extrajo ademas
con DCM. Las capas organicas combinadas se filtraron a través de un
separador de fases y el solvente se elimindé por evaporacion. Se
obtuvieron 1.65 g (71%) de 69C como un aceite. '"H RMN (500 MHz,
CDCl;): 8 0.95 (s, 3H), 1.32 (m, 2H), 1.54 (m, 2H), 2.32 (m, 2H), 2.54
(m, 2H), 3.38 (s, 2H), 3.42 (s, 2H), 3.83 (m, 2H), 3.95 (m, 2H), 4.97
(m, 1H), 6.50 (dd, 1H), 6.57 (s, 1H), 7.16 (d, 1H), MS (APCIl+) m/z
305 [M+H]".

69. (3-(4-((4-Hidroximetil)-4-metilpiperidin-1-il)metil)-3-

metilfenoxi)lazetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona

A una solucion de 69C (1.65 g, 5.42 mmol) en metanol (25 mL)
se afnadié 5-fenil-1,3,4-oxadiazol-2-carboxilato de etilo (1.30 g, 5.96
mmol), adquirido de un proveedor comercial, seguido de cianuro
sédico (53 mg, 1.10 mmol). La mezcla de reaccién se agit6 a TA
durante la noche. El solvente se elimind por evaporacién y el residuo
se disolvio en DCM. La soluciéon se lavé con NaHCO;, se filtré a
través de un separador de fases y después se evaporé practicamente
a sequedad. Se anadi6 éter, y el sélido formado se filtr6 y se lavé con
éter. El producto se sec6 al vacio para obtener 1.85 g (72%) de 69
como un sélido cristalino, p.f. 167 °C. '"H RMN (500 MHz, CDCl;3): &
0.96 (s, 3H), 1.31 (m, 2H), 1.52 (m, 2H) 2.28 (m, 2H), 2.34 (s, 3H),

2.51 (m, 2H), 3.38 (s, 2H), 3.40 (s, 2H), 4.31 (dd, 1H), 4.62 (dd, 1H),
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4.73 (dd, 1H), 5.05 (m, 1H), 5.13 (m, 1H), 6.54 (dd, 1H), 6.60 (d, 1H),
7.18 (d, 1H), 7.53 (t, 2H), 7.59 (t, 1H), 8.17 (d, 2H), MS (APCIl+) m/z
477 [M+H]*, pureza por LC: 99%.

EJEMPLO 70
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona

(0]
HO 0 ©

70A. Trifluoroacetato de 3-etilazetidin-3-ol

H
N x CF,CO,H
HO

Se disolvié 3-etil-3-hidroxiazetidin-1-carboxilato de tert-butilo

(2.3 g, 11.43 mmol) en DCM (10 mL) y se afadi6 TFA (15 mL). La
mezcla de reaccion se agité a TA durante 2.5 h y después la mezcla
se evapor6. Se anadi6 etanol y la mezcla se evapor6 de nuevo para
obtener 3.0 g (100%) de 70A. '"H RMN (500 MHz, CDCl3): & 0.96 (t,
3H), 1.81 (c, 2H), 3.94 (m, 4H).

70. (3-(4-((3-Etil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona

A una solucién de 55A (0.20 g, 0.53 mmol) en DCM (10 mL) se
anadi6 70A (0.20 g, 0.93 mmol) seguido de DIPEA (0.17 mL, 0.95
mmol). La mezcla se agité a TA durante 20 minutos y después se

anadio triacetoxiborohidruro de sodio (0.22 g, 1.05 mmol). La mezcla
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se agité a TA durante la noche y después se lavo con solucién
acuosa de Na,COj;. La solucion organica se filtr6 a través de un
separador de fases y después el solvente se eliminé por evaporacién.
El producto se purificé en una columna de gel de silice utilizando
acetato de etilo y después un 5% de metanol en DCM; el metanol
contenia amoniaco 2 M. Se obtuvieron 128 mg (52%) de 70 como un
s6lido. "H RMN (500 MHz, CDClg): & 0.95 (t, 3H), 1.77 (c, 2H), 3.02
(d, 2H), 3.30 (d, 2H), 3.60 (s, 2H), 3.88 (s, 3H), 4.32 (m, 1H), 4.63
(m, 1H), 4.72 (m, 1H), 5.10 (m, 2H), 6.71 (d, 2H), 7.01 (d, 2H), 7.22
(d, 2H), 8.10 (d, 2H), MS (APCIl+) m/z 465 [M+H]*, pureza por LC:
97%.

EJEMPLO 71

(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona

(0]
N N
ATy
HO 0 °

71A. 4-(1-(5-Fenil-1,3,4-oxadiazol-2-carbonil)azetidin-3-

iloxilbenzaldehido

0O

H N
ka/ )

o 0]
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El intermedio 53B (5.0 g, 15.5 mmol) se disolvi6 en DMA (40
mL) y se afadi6 4-hidroxibenzaldehido (2.17 g, 17.8 mmol) seguido
de Cs,CO;3 (5.8 g, 17.8 mmol). La mezcla se agité a 110 °C durante 5
h. Se afadi6 agua y la mezcla se extrajo tres veces con DCM. La
solucion se filtr6 a través de un separador de fases y el solvente se
eliminé por evaporacion. Se afadi6 éter al residuo, y el sdélido
formado se filtr6 y se lavé con éter. El producto se sec6 al vacio para
obtener 3.58 g (66%) de 71A como un sélido beis. "H RMN (500 MHz,
CDCl3): & 4.37 (m, 1H), 4.70 (m, 1H), 4.79 (m, 1H), 5.18 (m, 2H), 6.91
(d, 2H), 7.53 (t, 2H), 7.60 (t, 1H), 7.87 (d, 2H), 8.16 (d, 2H), 9.92 (s,
1H).

71. (3-(4-((3-Etil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3.4-oxadiazol-2-il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 71A y 70A como materiales de partida, se obtuvieron 185
mg (30%) de 71 como un sélido. "H RMN (500 MHz, CDCl3): & 0.95 (t,
3H), 1.76 (c, 2H), 3.02 (d, 2H), 3.26 (d, 2H), 3.58 (s, 2H), 4.29 (m,
1H), 4.61 (m, 1H), 4.72 (m, 1H), 5.10 (m, 2H), 6.71 (d, 2H), 7.21 (d,
2H), 7.51 (t, 2H), 7.55 (t, 1H), 8.13 (d, 2H), MS (APCIl+) m/z 435
[M+H]", pureza por LC: 94%.

EJEMPLO 72
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-2-metilfenoxi)azetidin-1-

il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
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(0]
HO 0 ©

o—
Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 54A y 70A como materiales de partida, se obtuvieron 93
mg (38%) de 72 como un sélido. "H RMN (500 MHz, CDCl3): & 0.95 (t,
3H), 1.77 (c, 2H), 2.23 (s, 3H), 3.02 (d, 2H), 3.29 (d, 2H), 3.57 (s,
2H), 3.89 (s, 3H), 4.33 (m, 1H), 4.65 (m, 1H), 4.72 (m, 1H), 5.07 (m,
1H), 5.11 (m, 1H), 6.44 (d, 1H), 7.05 (m, 4H), 8.09 (d, 2H), MS
(APCIl+) m/z 479 [M+H]", pureza por LC: 99%.
EJEMPLO 73
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-3-metilfenoxi)azetidin-1-

il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
0
N N
/ﬁC/ /C/N)K(/ /\N
HO 0 °

O_

73A. (3-Hidroxiazetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

ilmetanona

(0]
O
HO N\N/

A una suspension de 5-(4-metoxifenil)-1,3,4-oxadiazol-2-
carboxilato de etilo (remitase, p. ej., a Journal fuer Praktische

Chemie, 327, 109-116 (1985)) (0.50 g, 2.01 mmol) en metanol seco
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(10 mL) se anadié cianuro de sodio (20 mg, 0.40 mmol). Se afadieron
una solucién de clorhidrato de 3-hidroxiazetidina (0.26 g, 2.42 mmol)
en metanol (2 mL) y después trietilamina (0.34 mL, 2.42 mmol) a
temperatura ambiente. La mezcla de reaccién se agité a temperatura
ambiente hasta el dia siguiente. Se afnadieron agua (20 mL) vy
diclorometano (30 mL). Parte del producto deseado precipité y se
filtr6. Las dos capas obtenidas después de filtrar se separaron y la
fase acuosa se extrajo dos veces con diclorometano (30 mL). Las
capas organicas combinadas se secaron con MgSO, y la solucién se
evapor6. En total, se obtuvieron 0.43 g (77%) de 73A como un sélido.
'H RMN (400 MHz, DMSO-dg): & 3.82 (dd, 1H), 3.84 (s, 3H), 4.30 (m,
2H), 4.55 (m, 1H), 4.77 (dd, 1H), 5.85 (d, 1H), 7.16 (d, 2H), 7.98 (d,
2H), MS (APCIl+) m/z 276 [M+H]".

73B. Metanosulfonato de 1-(5-(4-metoxfenil)-1,3,4-oxadiazol-2-

carbonil)azetidin-3-ilo

o]
O\\ //O NJJ\(O>-/®,O
/S\OL ’\}\N/ \

Se enfri6 una suspensién de 73A (5.45 g, 19.8 mmol) en

diclorometano (100 mL) en un bafo de hielo. Se anadi6 trietilamina
(4.4 mL, 31.7 mmol) seguida de cloruro de metanosulfonilo (2.3 mL,
29.7 mmol). Tras la adicidén, se eliminé el bafo de enfriamiento. La
mezcla se agité durante 7 h. La mezcla se transfirié a un embudo de
separacién y se lavé con agua seguida de NaHCO; acuoso (sat.). La
solucion organica se sec6 (separador de fases) y se evapord. Se
afadieron diclorometano (50 mL) y éter dietilico (200 mL), y el
producto solido se filtr6. ElI producto se lavé dos veces con éter

dietilico y después se sec6 al vacio. Se obtuvieron 5.03 g (72%) de
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73B como un sélido. '"H RMN (500 MHz, CDCl3): 8 3.13 (s, 3H), 3.90
(s, 3H), 4.42 (dd, 1H), 4.64 (dd, 1H), 4.86 (dd, 1H), 5.11 (dd, 1H),
5.40 (m, 1H), 7.02 (d, 2H), 8.09 (d, 2H), MS (APCIl+) m/z 354 [M+H]".

73C. 4-(1-(5-(4-Metoxifenil)-1,3.4-oxadiazol-2-carbonil)azetidin-3-

iloxi)-2-metilbenzaldehido

O 0

H N
Jug e

o

o—

Utilizando un protocolo similar al descrito en el Ejemplo 71A vy
empleando 73B y 4-hidroxi-2-metilbenzaldehido como materiales de
partida, se obtuvieron 9.4 g (67%) de 73C como un sélido. '"H RMN
(500 MHz, CDCl3): 6 2.67 (s, 3H), 3.89 (s, 3H), 4.37 (m, 1H), 4.70 (m,
1H), 4.78 (m, 1H), 5.15 (m, 2H), 6.65 (s, 1H), 6.74 (d, 1H), 7.02 (d,
2H), 7.78 (d, 1H), 8.11 (d, 2H), 10.2 (s, 1H).

73. (3-(4-((3-Etil-3-hidroxiazetidin-1-il)metil)-3-metilfenoxi)azetidin-

1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 73C y 70A como materiales de partida, se obtuvieron 100
mg (41%) de 73 como un sélido. "H RMN (500 MHz, CDCl3): & 0.98 (t,
3H), 1.80 (c, 2H), 2.30 (s, 3H), 2.98 (m, 2H), 3.33 (d, 2H), 3.57 (s,
2H), 3.89 (s, 3H), 4.32 (m, 1H), 4.63 (m, 1H), 4.73 (m, 1H), 5.05 (m,
1H), 5.11 (m, 1H), 6.54 (d, 1H), 6.59 (s, 1H), 7.03 (d, 2H), 7.16 (d,

1H), 8.10 (d, 2H), MS (APCIl+) m/z 479 [M+H]", pureza por LC: 96%.
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EJEMPLO 74

(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-2-metilfenoxi)azetidin-1-

il)(5-fenil-1,3,4-oxadiazol-2-il)metanona
0
N N
O T
HO 0 °

74A. 3-Metil-4-(1-(5-fenil-1.,3,4-oxadiazol-2-carbonil)azetidin-3-

iloxi)benzaldehido

Q Q
H N
aed ay:
o O

Utilizando un protocolo similar al descrito en el Ejemplo 71A y
empleando 53B y 4-hidroxi-3-metilbenzaldehido como materiales de
partida, se obtuvieron 0.8 g (28%) de 74A como un sélido. '"H RMN
(500 MHz, CDCl;): & 2.33 (s, 3H), 4.40 (m, 1H), 4.71 (m, 1H), 4.82
(m, 1H), 5.19 (m, 2H), 6.61 (s, 1H), 7.54 (t, 2H), 7.60 (t, 1H), 7.73 (d,
1H), 7.75 (s, 1H), 8.18 (d, 2H), 9.89 (s, 1H).

74. (3-(4-((3-Etil-3-hidroxiazetidin-1-il)metil)-2-metilfenoxi)azetidin-

1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;

Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 74A y 70A como materiales de partida, se obtuvieron 35
mg (11%) de 74 como un sélido. "H RMN (500 MHz, CDCl3): & 0.95 (t,
3H), 1.78 (c, 2H), 2.24 (s, 3H), 3.01 (d, 2H), 3.31 (d, 2H), 3.57 (s,

2H), 4.35 (m, 1H), 4.68 (m, 1H), 4.75 (m, 1H), 5.07 (m, 1H), 5.12 (m,
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1H), 6.45 (d, 1H), 7.06 (d, 1H), 7.11 (s, 1H), 7.52 (t, 2H), 7.60 (t, 1H),
8.16 (d, 1H), MS (APCIl+) m/z 449 [M+H]", pureza por LC: 97%.

EJEMPLO 75

(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-3-metilfenoxi)azetidin-1-

il)(5-fenil-1,3,4-oxadiazol-2-il)metanona
0
N N
HO 0 °

Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 53C y 70A como materiales de partida, se obtuvieron 189
mg (50%) de 75 como un s6lido. '"H RMN (600 MHz, DMSO-d): 5 0.84
(t, 3H), 1.59 (c, 2H), 2.21 (s, 3H), 2.79 (d, 2H), 3.16 (d, 2H), 3.46 (s,
2H), 4.04 (m, 1H), 4.48 (m, 1H), 4.59 (m, 1H), 4.97 (s, 1H), 5.05 (m,
2H), 6.62 (d, 1H), 6.66 (s, 1H), 7.12 (d, 1H), 7.62 (t, 2H), 7.66 (t, 1H),

8.04 (d, 2H), MS (APCI+) m/z 449 [M+H]*, pureza por LC: 91%.
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EJEMPLO 76

(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
o]
N N
QT T
HO 0 °

o—
Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 55A y clorhidrato de 3-metilazetidin-3-ol como materiales
de partida, se obtuvieron 124 mg (52%) de 76 como un sélido. 'H
RMN (500 MHz, CDClj3): & 1.45 (s, 3H), 3.42 (d, 2H), 3.56 (d, 2H),
3.77 (s, 2H), 3.89 (s, 3H), 4.31 (m, 1H), 4.65 (m, 1H), 4.76 (m, 1H),
5.08 (m, 1H), 5.13 (m, 1H), 6.78 (d, 2H), 7.02 (d, 2H), 7.29 (d, 2H),
8.10 (d, 2H), MS (APCIl+) m/z 451 [M+H]", pureza por LC: 96%.
EJEMPLO 77
(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona
0
N N
e Ysae
HO 0 °

Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 71A y clorhidrato de 3-metilazetidin-3-ol como materiales
de partida, se obtuvieron 20 mg (16%) de 77 como un sélido. '"H RMN
(500 MHz, CDCl3): & 1.50 (s, 3H), 3.14 (d, 2H), 3.33 (d, 2H), 3.63 (s,

2H), 4.32 (m, 1H), 4.64 (m, 1H), 4.76 (m, 1H), 5.05 (m, 1H), 5.12 (m,
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1H), 6.74 (d, 2H), 7.24 (d, 2H), 7.53 (t, 2H), 7.59 (t, 1H), 8.16 (d, 2H),
MS (APCIl+) m/z 421 [M+H]", pureza por LC: 88%.

EJEMPLO 78

(3-(2-cloro-4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-

1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona
0
N N
HO 0 °
Cl

78A. 3-Cloro-4-(1-(5-fenil-1,3,4-oxadiazol-2-carbonil)azetidin-3-

iloxi)benzaldehido

Q 0
H N
Juae
o o)
o]

Utilizando un protocolo similar al descrito en el Ejemplo 71A y
empleando 53B y 3-cloro-4-hidroxibenzaldehido como materiales de
partida, se obtuvieron 51 mg (10%) de 78A como un sélido. '"H RMN
(500 MHz, CDCl3): & 4.44 (m, 1H), 4.75 (m, 1H), 4.87 (m, 1H), 5.22
(m, 2H), 6.75 (s, 1H), 7.53 (t, 2H), 7.61 (t, 1H), 7.80 (d, 1H), 7.98 (s,
1H), 8.18 (d, 2H), 9.90 (s, 1H).

78. (3-(2-Cloro-4-((3-hidroxi-3-metilazetidin-1-

iNmetil)fenoxi)lazetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona

Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 78A y clorhidrato de 3-metilazetidin-3-ol como materiales
de partida, se obtuvieron 34 mg (56%) de 78 como un s6lido. '"H RMN

(500 MHz, CDCls): & 1.50 (s, 3H), 3.07 (d, 2H), 3.30 (d, 2H), 3.57 (s,
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2H), 4.39 (m, 1H), 4.65 (m, 1H), 4.81 (m, 1H), 5.13 (m, 2H), 5.29 (s,
1H), 6.59 (m, 2H), 7.13 (d, 1H), 7.35 (s, 1H), 7.53 (t, 2H), 7.59 (t,
1H), 8.16 (d, 2H), MS (APCIl+) m/z 455 [M+H]", pureza por LC: 93%.
EJEMPLO 79
(3-(2-cloro-4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-

1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
o]
N N
HO o °
Cl

O_

79A. 3-Cloro-4-(1-(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

carbonil)azetidin-3-iloxi)benzaldehido
0 0
H N
Jug e
o o)
o]

Utilizando un protocolo similar al descrito en el Ejemplo 71A y

O_

empleando 73B y 3-cloro-4-hidroxibenzaldehido como materiales de
partida, se obtuvieron 80 mg (15%) de 79A como un sélido. '"H RMN
(500 MHz, CDCl3): & 3.89 (s, 3H), 4.43 (m, 1H), 4.74 (m, 1H), 4.85
(m, 1H), 5.21 (m, 2H), 6.75 (s, 1H), 7.02 (d, 2H), 7.79 (d, 1H), 7.97
(s, 1H), 8.11 (d, 2H), 9.89 (s, 1H).

79. (3-(2-Cloro-4-((3-hidroxi-3-metilazetidin-1-

iNmeti)fenoxi)lazetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona
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Utilizando un protocolo similar al descrito en el Ejemplo 70 y
empleando 79A y clorhidrato de 3-metilazetidin-3-ol como materiales
de partida, se obtuvieron 29 mg (31%) de 79 como un sélido. '"H RMN
(500 MHz, CDCl3): & 1.51 (s, 3H), 3.04 (d, 2H), 3.28 (d, 2H), 3.57 (s,
2H), 3.89 (s, 3H), 4.41 (m, 1H), 4.65 (m, 1H), 4.80 (m, 1H), 5.10 (m,
2H), 5.30 (s, 1H), 7.01 (d, 2H), 7.13 (s, 1H), 7.36 (s, 1H), 8.09 (d,
2H), MS (APCIl+) m/z 485 [M+H]", pureza por LC: 88%.

EJEMPLO 80

(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)-3-metilfenoxi)azetidin-

1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
0
N N
ﬁC/ /C/N)K(/ /\N
HO o ©

o—

Se mezclaron 73C (0.12 g, 0.31 mmol) y clorhidrato de 3-
metilazetidin-3-ol (0.041 g, 0.34 mmol) con DCM (3 mL). Se afnadieron
trietilamina (0.085 mL, 0.61 mmol) y triacetoxiborohidruro sédico
(0.129 g, 0.61 mmol). La mezcla se agit6 a TA durante la noche y
después se diluy6 con DCM (10 mL). La mezcla se lavdé con NaHCO3;
acuoso (sat., 4 mL) y después la solucion organica se filtr6 a través
de un separador de fases. El solvente se elimin6 por evaporacion y el
residuo se purific6 mediante cromatografia en gel de silice eluyendo
el producto con un 1-2% de metanol en DCM; el metanol contenia
amoniaco (2 M). EIl producto se lavé con DCM/éter dietilico. Se
obtuvieron 81 mg (57%) del compuesto del titulo que se recristalizé

en acetato de etilo para obtener un sélido cristalino, p.f. 121 °C, 137
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°C y 145 °C. "H RMN (500 MHz, CDCl3): & 1.51 (s, 3H), 2.30 (s, 3H),
3.01 (d, 2H), 3.30 (d, 2H), 3.56 (s, 2H), 3.89 (s, 3H), 4.30 (m, 1H),
4.62 (m, 1H), 4.72 (m, 1H), 5.03 (m, 1H), 5.10 (m, 1H), 6.53 (d, 1H),
6.60 (s, 1H), 7.03 (d, 2H), 7.16 (d, 1H), 8.09 (d, 2H), MS (APCIl+) m/z
465 [M+H]*, pureza por LC: 97%.

EJEMPLO 81
(3-(4-((4-fluoro-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-

1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona

(0]
N
O
. o

81A. Clorhidrato de (4-fluoropiperidin-4-ilymetanol

OH

NH  x HCI

A una solucion agitada de 4-fluoro-4-(hidroximetil)piperidin-1-
carboxilato de tert-butilo (21 g, 0.09 mol) en éter seco (200 mL) se
anadié HCl/éter (4 M, 100 mL) gota a gota a 0 °C en atmésfera de No.
Tras la adicién, la mezcla se calenté a TA y se agité durante la
noche. La mezcla de reaccion se concentré para eliminar el solvente
y el residuo se lavé con éter. '"H RMN (400 MHz, D,O): & 1.78 (m,
2H), 2.05 (m, 2H), 3.15 (m, 2H), 3.31 (m, 2H), 3.57 (d, 2H), m/z 134

[M+H]".
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81. (3-(4-((4-Fluoro-4-(hidroximetil)piperidin-1-

ilmetil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

ilmetanona

Utilizando un protocolo similar al descrito en el Ejemplo 70 y

empleando 55A y 81A como materiales de partida, se obtuvieron 21
mg (16%) de 81 como un sé6lido. '"H RMN (500 MHz, CDCl3): & 1.60
(m, 4H), 2.15 (m, 2H), 2.57 (m, 2H), 3.36 (m, 2H), 3.83 (s, 2H), 4.05
(m, 1H), 4.50 (m, 1H), 4.59 (m, 1H), 4.88 (m, 2H), 5.08 (m, 1H), 6.82
(d, 2H), 7.15 (d, 2H), 7.22 (m, 2H), 7.98 (d, 2H), MS (APCIl+) m/z 497
[M+H]", pureza por LC: 95%.

EJEMPLO 82

(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)-3-

metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

0]
HO N /C/NJKKN\N
0] o A

il)metanona

o—

Se mezclaron 73C (0.12 g, 0.31 mmol) y clorhidrato de (4-
metilpiperidin-4-il)metanol (0.051 g, 0.31 mmol) con DCM (3 mL). Se
anadieron trietilamina (0.085 mL, 0.61 mmol) y triacetoxiborohidruro
sodico (0.129 g, 0.61 mmol). La mezcla se agit6 a TA durante la
noche y después se diluy6é con DCM (10 mL). La mezcla se lavé con
NaHCO; acuoso (sat., 4 mL) y después la solucion orgéanica se filtr6 a
través de un separador de fases. El solvente se elimindé por

evaporacién y el residuo se purificé mediante cromatografia en gel de
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silice eluyendo el producto con un 1-3% de metanol en DCM; el
metanol contenia amoniaco (2 M). El producto se lavé con DCM/éter
dietilico. Se obtuvieron 102 mg (66%) del compuesto del titulo como
un sélido."H RMN (500 MHz, CDCl3): & 0.95 (s, 3H), 1.32 (m, 2H),
1.53 (m, 2H), 2.30 (m, 2H), 2.34 (s, 3H), 2.53 (m, 2H), 3.38 (m, 2H),
3.42 (s, 2H), 3.89 (s, 3H), 4.32 (m, 1H), 4.63 (m, 1H), 4.72 (m, 1H),
5.04 (m, 2H), 5.10 (m, 1H), 6.55 (d, 2H), 6.59 (s, 1H), 7.03 (d, 2H),
7.19 (m, 2H), 8.10 (d, 2H), MS (APCIl+) m/z 507 [M+H]", pureza por
LC: 98%.

EJEMPLO 83

(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)fenoxi)azetidin-

1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
0
N N
o o]

o—

A una solucion de 55A (5.03 g, 13.3 mmol) en DCM (250 mL) se
anadio clorhidrato de (4-metilpiperidin-4-ilymetanol (2.4 g, 14.6 mmol)
seguido de DIPEA (2.5 mL, 14.6 mmol). La mezcla se agit6 a TA
durante 20 min antes de anadir triacetoxiborohiduro sdédico (5.6 g,
26.5 mmol) y MeOH (5 mL). La mezcla de reaccién se agité6 a TA
durante la noche. Se afadieron mas (4-metilpiperidin-4-il)metanol
(360 mg, 2.7 mmol), DIPEA (0.5 ml) y triacetoxiborohidruro sdédico
(1.1 g, 5.2 mmol), y la mezcla se agit6é a TA durante 3 dias. Se
afiadié incluso més triacetoxiborohidruro sédico (2 g, 9.5 mmol) y la

mezcla se agité durante 2 h méas. Se anadié otra porcion mas de
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triacetoxiborohidruro soédico (4 g, 19 mmol) y la mezcla se dejé
reposar a TA durante la noche. La mezcla se lavo después con una
solucion acuosa saturada de Na,COj;. La capa organica se filtr6 a
través de un separador de fases y el solvente se elimindé por
evaporacién. El producto crudo se purific6 mediante cromatografia
flash partiendo de EtOAc y eluyendo después con un 5% de metanol
en DCM; el metanol contenia amoniaco (2 M). Las fracciones puras
se combinaron y se evaporaron. El residuo se trituré con éter dietilico
y se obtuvieron 3.55 g (54%) del producto como un soélido cristalino,
p. f. 102 °C y 146 °C. '"H RMN (500 MHz, CDCl;): & 0.94 (s, 3H), 1.33
(m, 2H), 1.55 (m, 2H), 2.28 (m, 2H), 2.53 (m, 2H), 3.37 (m, 2H), 3.47
(s, 2H), 3.88 (s, 3H), 4.33 (m, 1H), 4.62 (m, 1H), 4.72 (m, 1H), 5.06
(m, 1H), 5.11 (m, 1H), 6.71 (d, 2H), 7.00 (d, 2H), 7.26 (m, 2H), 8.08
(d, 2H), MS (APCl+) m/z 493 [M+H]", pureza por LC: 97%.

EJEMPLO 84

(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-

1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona

CQO\]/\Q\OJ:T

@)

)k\fo\N
]

84A. Clorhidrato de (3-metilpirrolidin-3-il)metanol

(Ko
HN !




10

15

20

25

WO 2012/004588 PCT/GB2011/051256
173

Se disolvié 3-(Hidroximetil)-3-metilpirrolidin-1-carboxilato de tert-
butilo (0.31 g, 1.44 mmol, remitase a WO 2009132986) en HCI en
metanol (1.25M, 3.5 mL, 4.32 mmol). La mezcla de reaccién se agité
a TA durante la noche y después la mezcla se evaporé. Se anadié
etanol y la mezcla se evapor6é de nuevo para obtener 243 mg. El
producto crudo se utilizé en el siguiente paso sin purificacién
adicional.

84. (3-(4-((3-(Hidroximetil)-3-metilpirrolidin-1-

ilmetifenoxi)lazetidin-1-il)(5-(4-metoxifenil)-1,3.4-oxadiazol-2-

illmetanona
El intermedio 55A (0.165 g, 0.43 mmol), intermedio 84A clorhidrato

de (3-metilpirrolidin-3-il)metanol (0.099 g, 0.65 mmol) y TEA (0.241
mL, 1.74 mmol) se mezclaron en diclorometano (4 mL). La mezcla se
agité a TA durante 30 min, se afadi6 triacetoxihidroborato soédico
(0.184 g, 0.87 mmol) y la mezcla se agité a TA durante la noche. Se
anadieron NaHCO; acuoso (sat., 4 mL) y diclorometano (4 mL), y la
mezcla se filtr6 a través de un separador de fases y el solvente se
eliminé por evaporacion. El producto se purific6 mediante HPLC
preparativa en fase inversa a pH 10, después se volvié a purificar a
pH3 para obtener 21 mg (10%). '"H RMN (600 MHz, DMSO) & 1.01 (s,
3H), 1.31 — 1.39 (m, 1H), 1.57 — 1.65 (m, 1H), 2.07 (d, 1H), 2.43 -
2.49 (m, 2H), 3.13 - 3.25 (m, 3H), 3.46 — 3.53 (m, 2H), 3.88 (s, 3H),
4.06 —4.14 (m, 1H), 4.51 — 4.67 (m, 2H), 5.05 — 5.19 (m, 2H), 6.85 (d,
2H), 7.15 - 7.31 (m, 4H), 8.02 (d, 2H), pureza por LC: 93%.

Los expertos en la técnica apreciaran que el compuesto del titulo es

quiral. Los enantiomeros individuales:
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(+)  (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-
1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona y
(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-

il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona

se obtuvieron mediante cromatografia quiral con una columna
Chiralpak® IA (suministrada por Chiral Technologies Europe) a 40 °C
utilizando wuna fase mévil que comprendia 65/35/0.2 de
heptano/THF/trietilamina y una longitud de onda UV de 315 nM para

detectar los productos.

Primera fraccion E1  (-)(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-
ilymetil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-1, 3,4-oxadiazol-2-
ilmetanona, rotacion éptica -10.8° [c.1.0, ACN] (EE= 99.83%) (Clso

28nM).

Segunda fraccion E2 (+)(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-
ilmetil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-1, 3,4-oxadiazol-2-
ilmetanona, rotacién éptica +9.7° [c.1.0, ACN] (EE= 83.8%) (Clso

24nM).

EJEMPLO 85

(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-

1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona

@)

7
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El intermedio 71A (0.15 g, 0.43 mmol), intermedio 84A (0.098
g, 0.64 mmol) y TEA (0.238 mL, 1.72 mmol) se mezclaron en
diclorometano (4 mL). La mezcla se agit6 a TA durante 30 min, se
anadio triacetoxihidroborato sédico (0.182 g, 0.86 mmol) y la mezcla
se agité a TA durante la noche. Se anadieron NaHCO; acuoso (sat., 4
mL) y diclorometano (4 mL), y la mezcla se filtr6 a través de un
separador de fases y el solvente se elimind por evaporacion. El
producto se purificé mediante HPLC preparativa en fase inversa a pH
10 para obtener 21 mg (11%). 'H RMN (600 MHz, DMSO) & 1.00 (s,
3H), 1.3 = 1.39 (m, 1H), 1.57 — 1.64 (m, 1H), 2.05 (d, 1H), 2.41 — 2.48
(m, 2H), 3.14 — 3.24 (m, 2H), 3.43 — 3.51 (m, 2H), 4.07 — 4.14 (m,
1H), 4.54 — 4.73 (m, 3H), 5.07 — 5.19 (m, 2H), 6.85 (d, 2H), 7.25 (d,
2H), 7.63 — 7.73 (m, 3H), 8.09 (d, 2H), pureza por LC: 94%.
Los expertos en la técnica apreciaran que el compuesto del titulo es
quiral. Los enantiomeros individuales:
(+) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-
1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona y
(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
il)(5-fenil-1,3,4-oxadiazol-2-il)metanona
se obtuvieron mediante cromatografia quiral, por ejemplo, como se
describe en el Ejemplo 84.

EJEMPLO 86

(3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona
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/

El intermedio 55A (0.10 g, 0.26 mmol), clorhidrato de azepan-4-
ol (0.052 g, 0.34 mmol, remitase a WO 2011019090) y TEA (0.146
mL, 1.05 mmol) se mezclaron en diclorometano (4 mL). La mezcla se
agité a TA durante 1 h, se afadi6 triacetoxihidroborato sédico (0.112
g, 0.583 mmol) y la mezcla se agit6 a TA durante la noche. Se
anadieron NaHCOj; acuoso (sat., 3 mL) y diclorometano (3 mL), y la
mezcla se filtr6 a través de un separador de fases y el solvente se
eliminé por evaporacion. El producto se purific6 mediante HPLC
preparativa en fase inversa a pH 10 para obtener 88 mg (70%). 'H
RMN (600 MHz, DMSO) & 1.38 — 1.85 (m, 7H), 2.37 — 2.65 (m, 3H),
3.53 (s, 2H), 3.71 — 3.77 (m, 1H), 3.88 (s, 3H), 4.05 — 4.14 (m, 1H),
4.31 — 4.46 (m, 1H), 4.5 — 4.67 (m, 2H), 5.05 — 5.2 (m, 2H), 6.85 (d,
2H), 7.17 — 7.29 (m, 4H), 8 — 8.05 (m, 2H), pureza por LC: 94%.
Los expertos en la técnica apreciaran que el compuesto del titulo es
quiral. Los enantiomeros individuales:
(+) (3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona y
(-) (3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona
se obtuvieron mediante cromatografia quiral, por ejemplo, como se

describe en el Ejemplo 84.
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EJEMPLO 87
(3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-

fenil-1,3,4-oxadiazol-2-il)metanona

e

El intermedio 71A (0.15 g, 0.43 mmol), (0.098 g, 0.64 mmol)

@)

)\(;N\/N

clorhidrato de 4-metilazepan-4-ol (0.062 g, 1.15 mmol, remitase a
Helvetica Chimica Acta, 45, 1823-32, (1962)) y TEA (0.159 mL, 1.15
mmol) se mezclaron en diclorometano (4 mL). La mezcla se agité a
TA durante 30 min, se afnadi6 triacetoxihidroborato s6dico (0.182 g,
0.86 mmol) y la mezcla se agité a TA durante la noche. Se anadieron
NaHCO; acuoso (sat., 3 mL) y diclorometano (3 mL), y la mezcla se
filtir6 a través de un separador de fases y el solvente se elimin6é por
evaporacién. El producto se purificé dos veces mediante HPLC
preparativa en fase inversa a pH 10 para obtener 53 mg (40%). 'H
RMN (600 MHz, DMSO) & 1.11 (s, 3H), 1.35 — 1.45 (m, 1H), 1.55 —
1.74 (m, 5H), 2.32 — 2.64 (m, 4H), 3.46 — 3.55 (m, 2H), 4.04 — 4.16
(m, 1H), 4.52 — 4.67 (m, 2H), 5.05 — 5.2 (m, 2H), 6.85 (d, 2H), 7.25
(d, 2H), 7.61 — 7.73 (m, 3H), 8.05 - 8.11 (m, 2H), pureza por LC:
96%.

Los expertos en la técnica apreciaran que el compuesto del titulo es

quiral. Los enantiomeros individuales:
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(+) (3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona y

(-) (3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona

se obtuvieron mediante cromatografia quiral, por ejemplo, como se
describe en el Ejemplo 84.

EJEMPLO 88

(3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona

HO

)

/
@)

0]

/

El intermedio 55A (0.10 g, 0.26 mmol), clorhidrato de 4-
metilazepan-4-ol (0.057 g, 0.34 mmol, remitase a Helvetica Chimica
Acta, 45, 1823-32, (1962)) y TEA (0.146 mL, 1.05 mmol) se mezclaron
en diclorometano (4 mL). La mezcla se agité a TA durante 1 h, se
anadio triacetoxihidroborato sédico (0.112 g, 0.53 mmol) y la mezcla
se agité a TA durante la noche. Se anadieron NaHCOj; acuoso (sat., 3
mL) y diclorometano (3 mL), y la mezcla se filtr6 a través de un
separador de fases y el solvente se elimind por evaporacion. El
producto se purificé mediante HPLC preparativa en fase inversa a pH
10 para obtener 83 mg (64%). '"H RMN (600 MHz, DMSO) & 1.11 (s,
3H), 1.35 — 1.8 (m, 7H), 2.31 — 2.65 (m, 3H), 3.51 (s, 2H), 3.88 (s,

3H), 4.07 — 4.12 (m, 1H), 4.51 — 4.66 (m, 2H), 5.06 — 5.18 (m, 2H),
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6.85 (d, 2H), 7.16 — 7.3 (m, 4H), 8 — 8.06 (m, 2H), pureza por LC:
92%.

Los expertos en la técnica apreciaran que el compuesto del titulo es
quiral. Los enantiomeros individuales:

(+) (8-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona y

(-) (8-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona

se obtuvieron mediante cromatografia quiral, por ejemplo, como se
describe en el Ejemplo 84.

EJEMPLO 89
(3-(4-((4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-il)(5-

(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
N OJ\O\
- 0

Se disolvié piperidin-4-ilmetanol (0.04 g, 0.35 mmol) en
diclorometano (2 mL) y se anadi6 TEA (0.052 ml, 0.38 mmol). Se
anadio el intermedio 55A (0.11 g, 0.29 mmol) seguido de la adicién
de triacetoxihidroborato sédico (0.123 g, 0.58 mmol). La mezcla se
agité a TA durante la noche. Se anadieron diclorometano (10 mL) y
NaHCO; (sat., 2 mL), y la mezcla se filtr6 a través de un separador
de fases y el solvente se elimind por evaporacién. El producto se
purific6 mediante HPLC preparativa en fase inversa a pH 10 para
obtener 81 mg (58%). '"H RMN (600 MHz, DMSO) & 1.05 — 1.17 (m,

2H), 1.28 — 1.39 (m, 1H), 1.57 — 1.66 (m, 2H), 1.82 — 1.92 (m, 2H),



10

15

20

WO 2012/004588 PCT/GB2011/051256
180

2.75 — 2.84 (m, 2H), 3.19 — 3.27 (m, 3H), 3.83 — 3.92 (m, 3H), 4.06 —
4.13 (m, 1H), 4.37 — 4.45 (m, 1H), 4.5 — 4.67 (m, 2H), 5.04 — 5.19 (m,
2H), 6.85 (d, 2H), 7.16 — 7.27 (m, 4H), 8 — 8.05 (m, 2H), MS (APCl+)
m/z 479 [M+H]", pureza por LC: 99%.

EJEMPLO 90

(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

il)metanona

El intermedio 84A (0.095 g, 0.63 mmol) se disolvio en
diclorometano (6 mL), THF (1 mL) y TEA (0.106 mL, 0.76 mmol). Se
anadié el intermedio 74A (0.120 g, 0.31 mmol) y la mezcla se agité a
TA durante 5 min y después se anadi6 triacetoxihidroborato sédico
(0.129 g, 0.61 mmol). La mezcla se agit6 a TA durante 21 h. Se
anadié NaHCOj; acuoso (8%, 6 mL) y la mezcla se filtré6 a través de
un separador de fases, se afiadié diclorometano (4 mL) y el solvente
se eliminé por evaporacion. El producto se purific6 mediante HPLC
preparativa en condiciones basicas y después se liofilizé para
obtener (0.106 g, 71 %). '"H RMN (400 MHz, CDCl;5) & 1.01 (s, 3H),
1.57 — 1.71 (m, 1H), 1.95 — 2.42 (m, 6H), 2.8 — 3.09 (m, 2H), 3.3 —
3.41 (m, 1H), 3.44 — 3.59 (m, 3H), 3.89 (s, 3H), 4.27 — 4.38 (m, 1H),
4.59 — 4.83 (m, 2H), 5 — 5.22 (m, 2H), 6.44 (d, 1H), 6.96 — 7.17 (m,

4H), 8.10 (d, 2H), MS (APCIl+) m/z 493 [M+H]", pureza por LC: 91%.
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Los expertos en la técnica apreciaran que el compuesto del titulo es
quiral. Los enantiomeros individuales:

(+) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
ilmetanona y

(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
ilmetanona

se obtuvieron mediante cromatografia quiral, por ejemplo, como se
describe en el Ejemplo 84.

EJEMPLO 91

(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

il)metanona

El intermedio 84A (0.097 g, 0.64 mmol) se disolvio en
diclorometano (6 mL), THF (1 mL) y TEA (0.106 mL, 0.76 mmol). Se
anadio el intermedio 73A (0.120 g, 0.31 mmol) y la mezcla se agit6 a
TA durante 5 min y después se anadi6 triacetoxihidroborato sédico
(0.129 g, 0.61 mmol). La mezcla se agit6 a TA durante 21 h. Se
anadié NaHCOj; acuoso (8%, 4 mL) y la mezcla se filtré6 a través de
un separador de fases, se afadié diclorometano (4 mL) y el solvente
se eliminé por evaporacion. El producto se purific6 mediante HPLC
preparativa en condiciones basicas y después se liofiliz6 para

obtener (0.114 g, 76%). '"H RMN (400 MHz, CDCls) & 1.01 (s, 3H),
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1.56 — 1.71 (m, 1H), 1.93 — 2.21 (m, 2H), 2.22 — 2.39 (m, 4H), 2.77 -
2.92 (m, 1H), 2.94 - 3.09 (m, 1H), 3.25 — 3.39 (m, 1H), 3.41 — 3.62
(m, 3H), 3.89 (s, 3H), 4.25 — 4.39 (m, 1H), 4.54 — 4.8 (m, 2H), 4.99 -
5.18 (m, 2H), 6.47 — 6.66 (m, 2H), 7.02 (d, 2H), 7.08 — 7.19 (m, 1H),
8.10 (d, 2H), MS (APCIl+) m/z 493 [M+H]", pureza por LC: 99%.

Los expertos en la técnica apreciaran que el compuesto del titulo es
quiral. Los enantiomeros individuales:

(+) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona y

(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
ilymetanona

se obtuvieron mediante cromatografia quiral, por ejemplo, como se
describe en el Ejemplo 84.

EJEMPLO 92
(3-(4-((4-etil-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-

il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona
O
\
Fp OL N-N \
OH

A una solucién de 4-(1-(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
carbonil)azetidin-3-iloxi)benzaldehido (0.55 g, 1.45 mmol en DCM (30
mL) se anadieron (4-etilpiperidin-4-il)metanol (0.27 g, 1.88 mmol, 1.3

eq.) y triacetoxiborohidruro sédico (0.615 g, 2.90 mmol, 2 eq.). La
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mezcla de reaccidn se agité a temperatura ambiente durante la noche
y después se transfiri6 a un embudo de separacion, se lavdé con una

soluciéon saturada de NaZCOS, se secd (separador de fases) y se

concentré a presion reducida. El producto crudo se purificé mediante
cromatografia flash en columna automética utilizando Biotage
(eluyendo con EtOAc (10 CV), seguido de EtOAc/MeOH (que contenia
NH; 2 M) 20:1) en una columna snap de 50 g, recogiendo a 291 nm
UV). Las fracciones que contenian producto puro se combinaron y se
evaporaron para obtener el producto como un sélido blanco (pureza >
99%). Tras recristalizar en DCM/Et,0, se obtuvieron 280 mg, 38% del
producto como un sélido blanco. '"H RMN (400 MHz, CDCl3): & 0.82 (t,
3H), 1.37-1.56 (m, 6H), 2.30-2.46 (m, 4H), 3.45 (2 x s, 4H), 3.89 (s,
3H), 4.33 (dd, 1H), 4.64 (dd, 1H), 4.74 (dd, 1H), 5.03-5.15 (m, 2H),
6.72 (d, 2H), 7.02 (d, 2H), 7.25 (d, 2H), 8.1 (d, 2H), MS (APCl+) m/z

507 [M+H]".
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REIVINDICACIONES

1) Un compuesto de férmula |
R°
R4 N—N R
A@N\”/« \
5
R R’ O
| O

0 una de sus sales farmacéuticamente aceptables donde

R' representa H, fluoro, cloro, bromo, ciano, un grupo alquilo C;.,
opcionalmente sustituido con uno o mas fluoro, un grupo alcoxi C.»
opcionalmente sustituido con uno o més fluoro o un grupo alquiltio C;.
3 opcionalmente sustituido con uno o mas fluoro;

R? representa H o fluoro;

R* representa un grupo de férmula —NR®R® en el que

a) R* y R® representan independientemente: 1) H; 2) un grupo alquilo
Ci.4 opcionalmente sustituido con uno o mas de los siguientes: fluoro,
hidroxi, un grupo alcoxi Ci.4 0 un grupo cicloalquilo Cs.¢, donde el
grupo cicloalquilo C;.¢ esta opcionalmente sustituido con uno o mas
de los siguientes: hidroxi, un grupo alcoxi Cy.4 o fluoro; 3) un grupo
cicloalquilo Cs. opcionalmente sustituido con uno o mas de los
siguientes: hidroxi, un grupo alcoxi C.4 o fluoro; 4) un grupo alcoxi
Ci.4 alquileno C,.4 en el que la cadena alquileno esta opcionalmente
sustituida con uno o méas grupos alquilo C;.4; 0 5) R? representa H, un
grupo alquilo Ci4 o un grupo cicloalquilo Cs;s y R® representa un
grupo —L-R® en el que L representa un enlace o una cadena alquileno
C.., opcionalmente sustituida con uno o méas grupos alquilo C;., y R®

representa un anillo heterociclico monociclico saturado de 4-7
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miembros enlazado a través de carbono que contiene 1 6 2
heteroatomos seleccionados entre oxigeno y nitrégeno opcionalmente
sustituido con uno o méas de los siguientes: hidroxi, un grupo alquilo
Ci.4, un grupo alcoxi Cy.4 o un grupo alcanoilo Ci.4; 0

b) R* y R® junto con el atomo de nitrégeno al cual estan enlazados
representan un anillo heterociclico monociclico saturado de 4 a 7
miembros que contiene opcionalmente un oxigeno, azufre, SO o SO,
adicional, con la condicion de que este atomo o grupo adicional esté
siempre separado del 4tomo de nitrégeno por al menos dos atomos
de carbono, y donde el anillo estd opcionalmente sustituido con uno o
mas de los siguientes: fluoro, hidroxi, un grupo alcoxi Cy.4, un grupo
alcoxicarbonilo Cy.4, un grupo cicloalquilo Cs.¢ 0 un grupo alquilo Cy_4
opcionalmente sustituido con hidroxi o con un grupo alcoxi Cy.4, 0 con
uno o mas fluoro, siempre que los sustituyentes que estén enlazados
al anillo a través de un heteroatomo no estén localizados en un atomo
de carbono adyacente a ninguno de los heterodtomos del anillo; o

c) R® y R® junto con el 4tomo de nitrégeno al cual estan enlazados
representan un anillo heterociclico monociclico saturado de 4 a 7
miembros que contiene un nitrogeno adicional opcionalmente
sustituido en el &tomo de nitrégeno adicional con un grupo alcanoilo
Ci.4, benzoilo, un grupo alcoxicarbonilo Cy.4, un grupo alquilsulfonilo
Ci.4, carbamoilo, N-alquilcarbamoilo Ci.4, N, N-di(alquil Cj.
s)carbamoilo o alquilo C.4;

R® representa H o un grupo alquilo C.; opcionalmente sustituido con
uno o mas fluoro, o uno de los siguientes: hidroxi o un grupo alcoxi

Ci.4;
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R® y R’ representan independientemente H, fluoro, cloro, bromo, un
grupo alquilo Cy.4 opcionalmente sustituido con uno o més fluoro, un
grupo alcoxi Cy.4 opcionalmente sustituido con uno o mas fluoro;
siempre que R® y R’ no estén en posiciéon meta el uno respecto del
otro; y

A representa O o S.

2) Un compuesto de férmula | como el reivindicado en la

reivindicacién 1 donde A representa O.

3) Un compuesto de férmula | como el reivindicado en la

reivindicacion 1 representado por la férmula 1l

b I'ﬁa R N—N R
o _
OOl
R’ O 1
T R

0 una de sus sales farmacéuticamente aceptables donde

R' representa H, fluoro, cloro, bromo, un grupo alquilo Ci4
opcionalmente sustituido con uno o méas fluoro o un grupo alcoxi Cy.,
opcionalmente sustituido con uno o mas fluoro;

R? representa H o fluoro;

R? y R® representan independientemente

a) R® y R® representan independientemente: 1) H; 2) un grupo alquilo
Ci.4 opcionalmente sustituido con uno o mas de los siguientes: fluoro,
hidroxi, un grupo alcoxi Ci.4 0 un grupo cicloalquilo Cs.¢, donde el
grupo cicloalquilo C;.¢ esta opcionalmente sustituido con uno o mas

de los siguientes: hidroxi o con un grupo alcoxi Cy.4 0 con uno o0 mas
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fluoro; 3) un grupo cicloalquilo C;.4 opcionalmente sustituido con uno
o mas de los siguientes: hidroxi, un grupo alcoxi Cy.4 o fluoro; 4) un
grupo alcoxi Cy4 alquileno C,4 en el que la cadena alquileno esta
opcionalmente sustituida con uno o méas grupos alquilo C;4; o 5) R?
representa H, un grupo alquilo C;, o un grupo cicloalquilo Cs.s y R®
representa un grupo —L-R® en el que L representa un enlace o una
cadena alquileno C;.4 opcionalmente sustituida con uno o mas grupos
alquilo C;4 y R® representa un anillo heterociclico monociclico
saturado de 4-7 miembros enlazado a través de carbono que contiene
1 6 2 heterodtomos seleccionados entre oxigeno y nitrégeno
opcionalmente sustituido con uno o mas de los siguientes: hidroxi, un
grupo alquilo Cy.4, un grupo alcoxi Cy.4 0 un grupo alcanoilo Cy.4; 0

b) R* y R® junto con el atomo de nitrégeno al cual estan enlazados
representan

1) un anillo pirrolidino opcionalmente sustituido con uno o méas de los
siguientes: fluoro, un grupo alcoxi Cy.4, hidroxi o un grupo alquilo C.4
opcionalmente sustituido con hidroxi, siempre que los sustituyentes
que estén enlazados al anillo a través de un heteroatomo no estén
localizados en un atomo de carbono adyacente al atomo de nitrégeno;
o

2) un anillo morfolino; o

3) un anillo piperazino que esta opcionalmente sustituido en el atomo
de nitrégeno adicional con un grupo alcanoilo Cy4; un grupo
alquilsulfonilo Cy.4 0 un grupo alquilo Ci.4; 0

4) un anillo azetidino opcionalmente sustituido con uno o mas de los
siguientes: fluoro, hidroxi, un grupo alcoxi Cy.4, un grupo cicloalquilo

C3.6 0 un grupo alquilo C;.4 opcionalmente sustituido con hidroxi, con
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un grupo alcoxi Cy4 0o con uno o mas fluoro, siempre que los
sustituyentes que estén enlazados al anillo a través de un
heteroatomo no estén localizados en un 4tomo de carbono adyacente
a ninguno de los heteroatomos del anillo; o

5) un anillo piperidino opcionalmente sustituido con uno o mas de los
siguientes: fluoro, hidroxi, un grupo alcoxi Ci.4, un grupo cicloalquilo
Cs.6 Y un grupo alquilo Cy., opcionalmente sustituido con hidroxi, con
un grupo alcoxi Cy.4, 0 con uno o mas fluoro;

R® y R’ representan independientemente H, fluoro, cloro, un grupo
alquilo Ci., 0 un grupo alcoxi C,.,, siempre que R® y R’ no estén en

posicién meta el uno respecto del otro.

4) Un compuesto de férmula | como el reivindicado en la

reivindicacion 1 representado por la férmula I1A

b ﬁ{a i3 N—N
R _
NﬂS@NwX %Q
7 @)
R o R
A

o0 una de sus sales farmacéuticamente aceptables donde

R' representa H, fluoro, cloro, bromo, un grupo alquilo Ci4
opcionalmente sustituido con uno o mas fluoro o un grupo alcoxi C.,
opcionalmente sustituido con uno o mas fluoro;

R? y R® representan independientemente

a) H, un grupo alquilo Cy.4, un grupo cicloalquilo C3., un grupo alcoxi
Ci.4 alquileno C,.4, en el que la cadena alquileno esta opcionalmente
sustituida con uno o méas grupos alquilo C;.4, o R? y R® representan

independientemente un grupo —L-R® en el que L representa un enlace
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0 una cadena alquileno Ci.4 opcionalmente sustituida con uno o mas
grupos alquilo Cy., y R® representa tetrahidrofurilo o tetrahidropiranilo
cada uno de los cuales esta opcionalmente sustituido con uno o mas
de los siguientes: hidroxi, un grupo alquilo Cy4, un grupo alcoxi C;4
o un grupo alcanoilo Cy.4; 0

b) R* y R® junto con el atomo de nitrégeno al cual estan enlazados
representan

1) un anillo pirrolidino opcionalmente sustituido con uno o méas de los
siguientes: un grupo alcoxi Cy.4, hidroxi o un grupo alquilo Cy.4,
siempre que los sustituyentes que estén enlazados al anillo a través
de un heterodtomo no estén localizados en un atomo de carbono
adyacente al &tomo de nitrégeno,

2) un anillo morfolino o

3) un anillo piperazino que esta opcionalmente sustituido en el atomo
de nitrégeno adicional con un grupo alcanoilo Ci4; un grupo
alquilsulfonilo Ci.4 0 un grupo alquilo C.4; 0

4) un anillo azetidino que esta opcionalmente sustituido con uno o
mas de los siguientes: hidroxi, un grupo alcoxi Ci.4, un grupo
cicloalquilo C3.¢ 0 un grupo alquilo C;.4 opcionalmente sustituido con
hidroxi o con un grupo alcoxi Cy.4, siempre que los sustituyentes que
estén enlazados al anillo a través de un heteroatomo no estén
localizados en un atomo de carbono adyacente a ninguno de los
heterodtomos del anillo; o

5) un anillo piperidino opcionalmente sustituido con uno o mas de los
siguientes: fluoro, hidroxi, un grupo alcoxi Ci.4, un grupo cicloalquilo
Cs.6 0 un grupo alquilo Cy.4, opcionalmente sustituido con hidroxi o con

un grupo alcoxi Cy.4, 0 con uno o mas fluoro;
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R® y R’ representan independientemente H, fluoro, cloro, un grupo
alquilo Cy., o un grupo alcoxi C,.,, siempre que R® y R’ no estén en
posicion meta el uno respecto del otro.

R® y R’ representan independientemente H, cloro, fluoro, un grupo
alquilo Cy., o un grupo alcoxi Ci.,, siempre que R® y R’ no estén en

posicién meta el uno respecto del otro.

5) Un compuesto de formula | como el reivindicado en la

reivindicacion 1 representado por la férmula 11l

b 6
Ra\N/R R
N—N
o@N /A
O 1
R’ o) R

1]
0 una de sus sales farmacéuticamente aceptables
donde R' representa H o metoxi;
R? y R® representan independientemente H o metilo, simpre que al
menos uno de R? y R® represente metilo; y
R® y R’ representan independientemente H o metilo, siempre que al

menos uno de R® y R’ represente metilo.

6) Un compuesto de formula | como el reivindicado en la

reivindicacion 1 representado por la férmula IIIA
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N—N
" o— N\
O

A
0 una de sus sales farmacéuticamente aceptables
donde R’ representa H o metoxi;
donde R? representa H o fluoro;
5 R°® y R’ representan independientemente H, cloro o metilo, siempre
que uno de R®y R’ represente H;
R3? representa H, fluoro, hidroxi o un grupo alquilo Ci.
opcionalmente sustituido con hidroxi o con uno o més fluoro; y
R3® representa H o un grupo alquilo C,., opcionalmente sustituido con

10 hidroxi.

7) Un compuesto de formula | como el que se reivindica en la

reivindicacion 1 como el representado por la férmula 111B

9
R)@ R
R1O R2
N —N
o— N1\
O 1
R’ O

B
15 o una de sus sales farmacéuticamente aceptables
en donde R' representa H o metoxi;

R? representa H o fluoro;
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R® y R’ representan independientemente H o metilo, siempre que
solamente uno de R® y R’ represente metilo;

R® representa H, fluoro, hidroxi o un grupo alquilo C;., opcionalmente
sustituido con hidroxi, o con uno o mas fluoro; y

R'® representa H o un grupo alquilo C;.4 opcionalmente sustituido

con hidroxi.

8) Un compuesto de formula | como el reivindicado en la
reivindicacion 1 representado por la férmula I1IC

@)

N
6 Z N
R Dl»\(o /
R? N
R1(>©/ﬁ\o
R

e R’

0 una de sus sales farmacéuticamente aceptables

donde R’ representa H o metoxi;

R® y R’ representan independientemente H o metilo, siempre que solo
uno de R® y R’ represente metilo;

R? representa H, fluoro, hidroxi o un grupo alquilo C;.4 opcionalmente
sustituido con hidroxi o con uno o mas fluoro; y

R'® representa H o un grupo alquilo C;., opcionalmente sustituido con

hidroxi.

9) Un compuesto de acuerdo con la reivindicacién 1 seleccionado
entre uno o mas de los siguientes compuestos:
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-

ilmetil)fenoxi)azetidin-1-il)metanona;
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(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-
ilmetil)fenoxi)azetidin-1-il)metanona;
(5-fenil-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)fenoxi)azetidin-
1-ilymetanona;
(5-(4-fluorofenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-
ilmetil)fenoxi)azetidin-1-il)metanona;
(3-(4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-(trifluorometil)fenil)-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-p-tolil-1,3,4-oxadiazol-
2-ilymetanona;
(3-(3-metoxi-4-(morfolinometil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(3-metoxi-4-(morfolinometil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-
1,3,4-oxadiazol-2-il)metanona;
(3-(2-metil-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-((4-metilpiperazin-
1-il)metil)fenoxi)azetidin-1-il)metanona;
(3-(2-metil-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-p-tolil-
1,3,4-oxadiazol-2-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-
(morfolinometil)fenoxi)azetidin-1-il)metanona;
(3-(2-metil-4-(morfolinometil)fenoxi)azetidin-1-il)(5-p-tolil-1,3,4-
oxadiazol-2-il)metanona;
(3-(2-metil-4-(morfolinometil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona;
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(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-
(morfolinometil)fenoxi)azetidin-1-il)metanona;
(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-2-metilfenoxi)azetidin-1-il)(5-p-tolil-1,3,4-
oxadiazol-2-il)metanona;
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-(pirrolidin-1-
ilmetil)fenoxi)azetidin-1-il)metanona;
(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)(5-p-tolil-1,3,4-
oxadiazol-2-il)metanona;
1-(4-(4-(1-(5-fenil-1,3,4-oxadiazol-2-carbonil)azetidin-3-
iloxi)bencil)piperazin-1-il)etanona;
1-(4-(4-(1-(5-(4-metoxifenil)-1,3,4-oxadiazol-2-carbonil)azetidin-3-
iloxi)bencil)piperazin-1-il)etanona;
1-(4-(4-(1-(5-(4-clorofenil)-1,3,4-oxadiazol-2-carbonil)azetidin-3-
iloxi)bencil)piperazin-1-il)etanona;
(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
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(3-(4-((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-il)(5-p-tolil-1,3,4-
oxadiazol-2-il)metanona;
(3-(3-fluoro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(3-fluoro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(3-fluoro-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(3-fluoro-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-
2-il)metanona;
(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-(metiltio)fenil)-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-
(trifluorometil)fenil)-1,3,4-oxadiazol-2-il)metanona;
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-
((dimetilamino)metil)fenoxi)azetidin-1-il)metanona;
(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-
((dimetilamino)metil)fenoxi)azetidin-1-il)metanona;
(3-(4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-2,3-difluorofenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((dimetilamino)metil)-2,3-difluorofenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona;



10

15

20

25

WO 2012/004588 PCT/GB2011/051256
196

(3-(4-(azetidin-4-ilmetil)fenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-(azetidin-1-ilmetil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-
il)metanona;

(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-
((dimetilamino)metil)-3-metilfenoxi)azetidin-1-il)metanona;
(5-(4-clorofenil)-1,3,4-oxadiazol-2-il)(3-(4-((dimetilamino)metil)-3-
metilfenoxi)azetidin-1-il)metanona;
(5-fenil-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)-3-
(trifluorometil)fenoxi)azetidin-1-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-ilmetil)-3-
(trifluorometil)fenoxi)azetidin-1-ilymetanona;
(3-(3-cloro-4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(3-cloro-4-((dimetilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(3-cloro-4-((4-metilpiperazin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(3-cloro-4-((4-metilpiperazin-1-ilymetil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(5-(4-(difluorometoxi)fenil)-1,3,4-oxadiazol-2-il)(3-(4-
((dimetilamino)metil)-3-fluorofenoxi)azetidin-1-ilymetanona;
(3-(3-metoxi-2-metil-4-(pirrolidin-1-ilmetil)fenoxi)azetidin-1-il) (5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(3-metil-4-((metilamino)metil)fenoxi)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona;
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(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(2-metil-4-
((metilamino)metil)fenoxi)azetidin-1-il)metanona;
(3-(4-((3-metoxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-ciclopropil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-ilymetanona;
(3-(2-cloro-4-((3-metoxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(2-cloro-4-((3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)(3-(4-(pirrolidin-1-
ilmetil)feniltio)azetidin-1-il)metanona;
(3-(4-((dimetilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-(((2-metoxietil)(metil)amino)metil)feniltio)azetidin-1-il) (5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-metoxiazetidin-1-il)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-
oxadiazol-2-il)metanona;
(3-(4-((metilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-
2-il)metanona;
(3-(4-((metil(tetrahidro-2H-piran-4-il)amino)metil)feniltio)azetidin-1-
i) (5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((metil((tetrahidrofuran-3-il)metil)amino)metil)feniltio)azetidin-1-
i)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((ciclopropilamino)metil)feniltio)azetidin-1-il)(5-fenil-1,3,4-

oxadiazol-2-il)metanona;
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(3-(4-((3-(hidroximetil)azetidin-1-il)metil)feniltio)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-(difluorometil)azetidin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-2-metilfenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-3-metilfenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-ilymetanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-2-metilfenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-etil-3-hidroxiazetidin-1-il)metil)-3-metilfenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-1-il) (5-fenil-
1,3,4-oxadiazol-2-il)metanona;
(3-(2-cloro-4-((3-hidroxi-3-metilazetidin-1-il)metil)fenoxi)azetidin-1-
il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(2-cloro-4-((3-hidroxi-3-metilazetidin-1-ilymetil)fenoxi)azetidin-1-

il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
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(3-(4-((3-hidroxi-3-metilazetidin-1-il)metil)-3-metilfenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-fluoro-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
ilmetanona;
(3-(4-((4-(hidroximetil)-4-metilpiperidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(+)  (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-
1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;

(+)  (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-
1-il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;

(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)fenoxi)azetidin-1-
il)(5-fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(+) (3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(-) (3-(4-((4-hidroxiazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-

metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
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(3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-fenil-
1,3,4-oxadiazol-2-il)metanona;

(+) (3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona;

(-) (3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-
fenil-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(+) (3-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

(-) (8-(4-((4-hidroxi-4-metilazepan-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
(3-(4-((4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-il)(5-(4-
metoxifenil)-1,3,4-oxadiazol-2-il)metanona;
3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;

(+) 3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;

(-) 3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-2-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;

(3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-

il)metanona;
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(+) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
il)metanona;

(-) (3-(4-((3-(hidroximetil)-3-metilpirrolidin-1-il)metil)-3-
metilfenoxi)azetidin-1-il)(5-(4-metoxifenil)-1,3,4-oxadiazol-2-
ilmetanona; vy
(3-(4-((4-etil-4-(hidroximetil)piperidin-1-il)metil)fenoxi)azetidin-1-il)(5-
(4-metoxifenil)-1,3,4-oxadiazol-2-il)metanona;

0 una de sus sales farmacéuticamente aceptables.

10) Una composicién farmacéutica que comprende al menos un
compuesto de acuerdo con cualquiera de las reivindicaciones 1-9 y un

portador y/o diluyente farmacéuticamente aceptable.

11) Un método para el tratamiento o la profilaxis de una enfermedad
o afeccidén en la que es beneficioso modular el receptor MCH1, que
comprende administrar a un animal de sangre caliente que necesita
dicho tratamiento o profilaxis una cantidad terapéuticamente eficaz
de un compuesto de acuerdo con cualquiera de las reivindicaciones

1-9.

12) Un compuesto de acuerdo con cualquiera de |las
reivindicaciones 1-9 para usar en el tratamiento o la profilaxis de una
enfermedad o afeccién en la que es beneficioso modular el receptor

MCH1.



WO 2012/004588 PCT/GB2011/051256
202

13) Un compuesto de acuerdo con la reivindicaciéon 12, donde dicha

enfermedad o afeccion es la obesidad.

14) Un proceso para preparar un compuesto de formula | de
5 acuerdo con la reivindicacion 1 que comprende

a) hacer reaccionar un compuesto de férmula IV

donde R*, R®, R® , R’ y A son como se definieron previamente, con un

compuesto de féormula V

10 Vv
donde R' y R? son como se definieron previamente y L representa un
grupo saliente; o

b) hacer reaccionar un compuesto de férmula VI

Vi

15 donde R* R® R®, R’y A son como se definieron previamente, con un

compuesto de formula VI
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donde R' y R? son como se definieron previamente y L, representa un
grupo saliente en presencia de una base opcionalmente en presencia
de un solvente a una temperatura en el rango de 0 a 150 °C; o

c) hacer reaccionar un compuesto de formula VIII

R

NH
R“
VIl

donde R? y R" son como se definieron previamente, con un

compuesto de férmula IX

R° 2
L, N—N D
A—<<>NWT/( \
R’ 7 0
R X -
IX

donde R', R? R®, R® R’y A son como se definieron previamente y L;
representa un grupo saliente opcionalmente en presencia de un
solvente y opcionalmente en presencia de una base a wuna
temperatura en el rango de 0 a 150 °C; o

d) hacer reaccionar un compuesto de férmula VIII, donde R* y R®
son como se definieron previamente, con un compuesto de férmula
IX, donde R', R, R®, R®, R”y A son como se definieron previamente y
L; representa un grupo oxo, en presencia de un agente reductor en

un solvente adecuado.
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15) Un compuesto intermedio de féormula 1V, V, VI, VII, IX o XI como

los descritos en la reivindicacion 14.
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RESUMEN

En la presente se describen compuestos azetidinilicos de

formula I,

R® R
R4 N—N
A%N [\
R° R’ @) ]
O R
I
como los descritos en la presente, composiciones farmacéuticas que
comprenden un compuesto azetidinilico y un método para utilizar un
compuesto azetidinilico en el tratamiento o la profilaxis de una

enfermedad o afeccion relacionada con una hormona concentradora

de melanina.
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"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
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an extent that no meaningful international search can be carried out, specifically:
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see additional sheet
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claims.
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Destinatario: P C T
OPINION ESCRITA DE LA ADMINISTRACION
ENCARGADA DE LA BUSQUEDA INTERNACIONAL
Véase formulario PCFISA/Z20
(Regla 43bis.1 del PCT)
Fecha de expedicién Véase formulario PCT/ISA/210
(dia/mes/afio) (segunda hoja)
Referencia del expediente del solicitante o del mandatario PARA CONTINUAR LA TRAMITACION
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Solicitud mnfernacional N° Fecha de presentacion internacional Fecha de prioridad (dia/mes/aiio)
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INV. GO7D413/06 CO7DA13M4 AGTK314245 AB1K31/4523 AS1K31/486 AB1K315355 AG1K3165 AG1P304
ABTP25/22 AG1P25/24

Solicitante
ASTRAZENECA AB

1. La presente opinidn contiene indicaciones relativas a los puntos siguientes:

’E Recuadro | Base de la opinidn

Recuadro 11 Prioridad

z‘ Recuadro H1 No formulacién de opinion sobre Ja novedad, la actividad inventiva y Ia aplicacion industrial

& Recuadro IV Falta de unidad de invencién

@ Recuadro V Declaracion motivada segn Ia Regla 43bis.1.a)i) sobre la novedad, la actividad inventiva y la
aplicacién industrial; citas y explicaciones en apoyo de esta declaracién

EZ} Recuadro VI Ciertos documentos citados .

‘E Recuadro VII Defectos en la solicitud intefnacionai

X

Recuadre VIII Observaciones relativas a la solicitud internacional

2. CONTINUACION DE LA TRAMITACION

Si se hace una peticién de examen preliminar internacional, esta opinién se considerard como una opinién eserita de la
Administracion encargada del examen preliminar internacional (“IPEA™) salvo en aquellos casos en los que el solicitante elija
una Administracién distinta a estd y, la IPEA elegida haya notificado a la Oficina Internacional segir lo previsto en la Regla

66.1bis.b) que las opiniones escritas de esta Administracion encargada -de la bisqueda internacional no serdn consideradas
como tales.

Si esta opinion es, como se indica més arriba, considerada como una opinin escrita de la IPEA, se invita al solicitante a que
presente ante la IPEA una respuesta por escrito junto con modificaciones, en su caso, antes de la expiracién del plazo de 3
meses a contar desde la fecha de envio del formulario PCT/ISA/220 o antes de la expiracion del plazo de 22 meses a contar
desde la fecha de prioridad, aplicindose el plazo que expire més tarde.

Para otras opciones, consultar el formulario PCT/ISA/220.
3. Para mas detalles, ver las notas del formulario PCT/ISA/220.

Nombre y direccidn postal de la Administracién | Fecha en que se ha concluido Funcionario autorizado:

encargada de la bisqueda internacional: efectivamente esta opinion:

European Patent Office

D-80298 Munich Véase formulario PCT/ISA/210 Papathoma, Sofia
No. +46 86 2399-0

N° de fax: +49 89 2399 - 4465 N de teléfono: +49 89 2399-7536

Formulario PCT/ISA/237 (Primera pigina) (Fulio 2009)



OPINION ESCRITA DE LA ADMINISTRACION Solicitud internacional N°.
ENCARGADA DE LA BUSQUEDA INTERNACIONAL PCT/GR2011/051256

Recuadro L Base de la opinién

1. Por lo que respecta al idioma esta opinidn se ha establecido sobre la base de:

& 1a solicitud internacional en el idioma en el cual se deposité.

D una traduccion de la solicitud original al , que es el idioma de una traduccion proporcionada a los fines de la
busqueda internacional (segin las Reglas 12.3.a8) y 23.1.b)).

2. D Esta opinidn se ha establecido teniendo en cuenta la rectificacion de un error evidente autorizado por o notificado
' ' a esta Administracion segin la Regla 91 (Regla 43bis.1 a)).

3. En lo que se refiere a las secuencias de nucledtidos y/o de aminodcidos divulgadas en la solicitud internacional y

necesarias parz la invencion reivindicada, esta opinidn se ha establecido sobre la base de unz lista de secuencias presentada
0 entregada:

a.  Medios
I:] en papel

D en formate electronico

b, Cuando
D en la solicitud internacional tal y como se presentd
D junto con la solicitud internacional en formato electrénico

[:l posteriormente a esta Administracion a los fines de la bisgueda

4. . D Ademas, en caso de gue se haya presentado mas de una version o copia de una Hsta de secuencias, se ha entregade la
declaracién requerida de que la informacién contenida en las copias subsiguientes o adicionales es idénticaalade ja
solicitud tal y coma se presentd o o va mas alla de lo presentado inicialmente.

5.  Comentarios adicionales:

Recuadro I1.  Prioridad

1. )X( No s¢ ha considerado la validez de la reivindicacion de prioridad porque la Administracion encargada de la biisqueda
internacional no dispone de una copia de la solicitud anterior cuva prioridad se ha reivindicado, o en su caso, de una
traduccidn de dicha solicitud anterior. Sin embarge, se ha establecido esta opinion asumiendo que la fecha pertinente
{Regias 43hkis.1 y 64.1) es la fecha de prioridad reivindicada.

2. D La presente opinion se ha formuiade como si no se hubiese reivindicado ninguna prioridad, debidoe a gue ne se ha
considerado vélida la reivindicacion de prioridad (Reglas 43kis.1 y 64.1). En consecuencia, a los efectos de la
presente opinion, se considera como fecha pertinente 1z fecha de presentacion internacional indicada mas arriba.

3. Observaciones complementarias, si procede:

Formulario PCT/ISA/237 (abril 2007)




OPINION ESCRITA DE LA ADMIN ISTRACION Solicitud intetnacional N°
ENCARGADA DE LA BUSQUEDA INTERNACIONAL PCT/GR2011/051256

Recuadro IJ1.  No formulacién de opinidn sobre Ia novedad, la actividad inventiva y Ia aplicacién industrial

No se ha examinado la cuestién de saber si el objeto de la invencién reivindicada parece ser nuevo, si implica una actividad
inventiva (no ser evidente), o si es susceptible de aplicacion industrial, por lo que respecta:

D al conjunto de la solicitud internacional,

)E a las reivindicaciones N™. 15 (en parte)

debido a que:

I:' la solicitud internacional o las reivindicaciones N, en cuestion se refieren al objeto siguiente, respecto
del cual fa Administracién no esta obligada a efectuar una bisqueda internacional (precisar);

D la descripcidn, ias reivindicaciones o los dibujos findiquense cudles a continuacién) o las reivindicaciones N,
en cuestidn, no son claros, de manera que no es posible formular una opinidn significativa (precisar):

D las reivindicaciones, o las reivindicaciones N, en cuestion, no estdn fundadas adecuadamente en la
descripcion, por lo que es imposible formular una opinién significativa (precisar):

IX no se ha emitido informe de bisqueda internacional para dichas reivindicaciones N°. __15 (en parte)

D no fué posible formular vna opinion significativa sin la lista de secuencias; el solicitante no aportd en el plazo
previsto:

D una lista de secuencias en papel de acuerdo a la norma prevista en el Anexo C de la Instrucciones
‘Administrativas y dicha lista no estavo a disposicién de la Administracion encargada def examen prefiminar
internacional en forme y manera aceptable para ella.

D una lista de secuencias en formato electrénico de acuerdo con la norma prevista en el Anexe C de las
instrucciones Administrativas, y dicha lista no estuvo a disposicién de la Administracién encargada del
examen preliminar internacional en forma y marera aceptable para ella.

[:I la tasa por presentacion fardia de una lista de secuencias en respuesta a un requerimiento segiin las Reglag
13terl.a) o b),

D Ver Recuadro Suplementario para més detalles,
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Recuadro IV. Falta de unidad de invencidn

1. E En respuesta al requerimiento (formulario PCT/ISA/206) para pagar tasas adicionales, el solicitante:
[__] ha pagado tasas adicionales
D ha pagado tasas adicionales bajo protesta v, en su caso, la tasa de protesta
1:] ha pagado tasas adicionales bajo protesta pero la tasa de protesta aplicable, no se ha pagado

E no ha pagado tasas adicionales

2. [:I Esta Administracion estima que no se cumple la exigencia de unidad de invencién v decide ne requerir al solicitante el
pago de tasas adicionales.

3. Esta Administracidn estima que el requisito de unidad de invencidn, de acuerdo a las Reglas 13.1, 13.2 v 13.3:

D se cumpie

X} no se cumpie por los siguientes motivos:

Véase hoja separada

4. En consecuencia, la presente opinion se ha establecido con relacién a las partes siguientes de la solicitud internacional:
D tadas las partes de la soficitud,

las partes relativas a las reivindicaciones N*.1-14 (comﬁ]etas}; i5 {en parte)
p

Recuadro V.  Declaracion motivada segiin la Regla 435is.1.2)i) sobre ia novedad, la actividad inventiva y la aplicacion
industrial; citas y explicaciones en apoyve de esta declaracion

1. Declaracion
Novedad (N) Si: Reivindicaciones 1-14
No: Reivindicaciones 15(en parte
Actividad inventiva (I3} S Reivindicaciones 1-14
" No: Reivindicaciones 15(en parte
Aplicacitn industrial (IA) Si: Reivindicaciones 1-14{completas); 15(en parte)
No: Reivindicaciones
2. Citas y explicaciones:

Véase hoja separada
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Recuadro VI. Ciertos documentas citados

1. Ciertos documentos publicados (Reglas 435is.1 v 70.10)

y/o

b2

Divulgaciones no escritas (Reglas 43bis.t y 70.9)

Véase formulario 210

Recuadro VII. Defectos en Ia solicitud internacional

Se han detectado los defectos siguientes, respecto de la forma o el contenido de la solicitud internacional:

Véase hoja separada

Recuadro VIII.  Observaciones relativas a la solicitud internacional

Se formulan las observaciones signientes sobre la claridad de las reivindicaciones, de lz descripcién v de los dibujos o sobre si
ias reivindicaciones se fundan totalmente en la descripeidn:

Véase hoja separada
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Recuadro Suplementario

En case de que el espacio en los recuadros precendentes no sea suficiente.
Continuacion de:

Re Asunto I

Base del informe

Esta opinidn escrita se basa en los siguientes‘documentos de solicitud:

Descripcion, Paginas:

1-132 tal como se presento originalmente

Reivindicaciones, Niimeros:

1-15 tal como se present6 originalmente

La presente solicitud se refiere a compuestos de formula (I), a composiciones farmacéuticas de
estos, a métodos de tratamiento que comprenden su administracion, a su uso, a un proceso para su
preparacion y a intermedios utilizados en dicho proceso.

Re Asunto I1

Prioridad

La validez de la reivindicacion de prioridad no ha sido considerada va que 1a ISA no dispone de una

copia de la solicitud de prioridad. No obstante, esta opinién se ha establecido con la suposicion de
que la fecha de valor es la fecha de prioridad reivindicada.

Re Asunto I11

No formulacién de opinidn sebre la novedad, la actividad inventiva y la aplicacién industrial
En vista de la objeciones referentes a la falta de unidad (remitase al Re Asunto IV) no se puede
emitir una opinién sobre la novedad, la actividad inventiva y la aplicacién industrial de parte de la
reivindicacion 15,
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Re Asunto I'V

Falta de unidad de invencion

Esta autoridad considera que hay 4 invenciones cubiertas por las reivindicaciones indicadas como
se indica a continuacion:

I: Las reivindicaciones 1-14 y 15 (parte) referentes a compuestos de férmula (T), a composiciones
farmacéuticas de estos, a métodos de tratamiento que comprenden su administracion, a su uso, a un
proceso para su preparacion y a los intermedios (VII) y (IX) utilizados en dicho proceso.

II: La reivindicacion 15 (parte) referente a compuestos de formulas (IV) y (XI).

III: La reivindicacion 15 (parte) referente a compuestos de formula (V).

IV: Lareivindicacion 15 (parte) referente a compuestos de formula (VI).

Las razones por las que las invenciones no estan relacionadas de modo que formen un Unico
concepto mventivo general, como requiere la Regla 13.1 de PCT, son las siguientes:

Los compuestos de formulas (IV), (X1), (V) y (V1) tienen una estructura muy diferente de la del
producto final de formula (I). Esto quiere decir que los compuestos de formulas (IV), (XD, (V) y
(V1) se podrian utilizar a su vez para preparar otras entidades no contempladas por la definicion
estructural de los compuestos de formula (1) (remitase, p. ¢j., a los documentos D5, D6 y D7; PG se
define en términos generales como “grupo protector” y L; como “grupo saliente™).

Por consiguiente, no existe una conexion inmediata entre los intermedios v los productos finales, -

Por lo tanto, la solicitud no cumple los requisitos de unidad de invencién definidos en las Reglas
13.1 y 13.2 de PCT.
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D1

D2

D3

D5

D6

D7

Re Asunto V

Declaracion motivada sobre la novedad, la actividad inventiva o la aplicacién industrial; citas
y explicaciones en apoyo de esta declaracion

Se hace referencia a los siguientes documentos:

WO 2009/052062 A1 (SANOFI AVENTIS [FR]; CZECHTIZKY WERNGARD [DE];
GAO ZHONGLI [US]; HURST) 23 de abril de 2009 (23-04-2009)

WO 2006/136924 Al (PFIZER PROD INC [US]; WAGER TRAVIS T [US]) 28 de
diciembre de 2006 (28-12-2006) citado en la solicitud

MENEDEZ-ANDINO ET AL: “MCH-R1 antagonists: what is keeping most research
programs away from the clinic?”

DRUG DISCOVERY TODAY, ELSEVIER, RAHWAY, NJ, US, vol. 12, n.°21-22, 18 de
octubre de 2007 (18-10-2007), paginas 972-979, XP022338228,

ISSN: 1359-6446, DOI: 16.1016/J.DRUDIS.2007.08.010

WO 2009/135842 A1 (EVOTEC NEUROSCIENCES GMBH [DE]; DAVENPORT ADAM
JTAMES [GB}; HALLETT DAV) 12 de noviembre de 2009 (12-11-2009)

DE 28 08 842 Al (PHILAGRO SA) 7 de septiembre de 1978 (07-09-1978)

- SHENG ET AL: “Design, synthesis, and evaluation of 2-phenoxyindan-1-one derivatives as

acetylcholinesterase inhibitors”, BIOORGANIC & MEDICINAL CHEMISTRY LETTERS,
PERGAMON, ELSEVIER SCIENCE, GB,

Vol. 15,1n.° 17, 1 de septiembre de 2005 (01-09-2005), paginas 3834-3837, XP025314097,
ISSN: 0960-894X, DOI:10.1016/J.BMCL.2005.05.132

[recuperado el 01-09-2005]
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La reivindicacion 11 se refiere a un contenido que esta autoridad considera contemplado por los
requisitos de la Regla 39.1(iv)/67.1(iv) de PCT. La patentabilidad puede depender de la formulacion
de las reivindicaciones. La EPO, por ejemplo, no reconoce como patentables reivindicaciones sobre
el uso de un compuesto en el tratamiento médico, pero puede permitir reivindicaciones sobre un
producto, en particular sustancias o composiciones para utilizar en un primer tratamiento médico o
en un tratamiento médico posterior.

1) Articulo 33(2) de PCT

El documento D1 se refiere a compuestos adecuados como meoduladores del receptor H3, que
también tienen baja actividad en el receptor MCH-, D2 se refiere a antagonistas del receptor H3 y
D3 a antagonistas de MCHI.

Los compuestos descritos en dichos documentos se caracterizan por una “secuencia” de anillos,
que, sin embargo, es bastante diferente de la reivindicada en la presente.

Los compuestos de formula I son por lo tanto novedosos. Por consiguiente, el contenido referente a
estos compuestos también es novedoso.

En lo que respecta a la reivindicacion 15, los documentos D5-D7 se mencionan Gnicamente como
ejemplo de documentos que describen entidades perjudiciales para la novedad de la reivindicacion
15.

En vista de lo anterior, solamente las reivindicaciones 1-14 cumplen los requisitos del Articulo
33(2) de PCT.

2) Articulo 33(3) de PCT

El problema técnico Subyacellte de la presente solicitud es la presentacion de compuestos que son
moduladores del receptor MCHI.

Como solucion al problema mencionado anteriormente, la presente solicitud reivindica los
compuestos de férmula L.

En la presente solicitud se sintetizan 92 compuestos que estan contemplados por la formula 1y se
evalla su actividad sobre el receptor MCH1. De este modo, el problema técnico subyacente de la
presente solicitud queda resuelto.

Sobre la cuestién de si esta solucién se basa en actividad inventiva, se hace referencia al documento
D3, un articulo de revision referente a antagonistas de MCH-R1 v que se considera la técnica
anterior mds proxima.

Sin embargo, los compuestos de D3 se desvian estructuralmente de los que se reivindican en la
presente. La secuencia de anillos fenilo-azetidina-oxadiazol-fenilo no se describe en D3 ni en
ninguno de los documentos de la técnica anterior citados.
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Debido a estas diferencias estructurales, se considera que el disefio estructural de las entidades
reivindicadas se basa en actividad inventiva.

En vista de lo anterior, los requisitos del Articulo 33(3) de PCT se consideran satisfechos para las
reivindicaciones 1-14.

Re Asunto Vi

Ciertos documentos citados

El documento:

D4 WO 2010/125390 Al (ASTRAZENECA AB [SE]; ASTRAZENECA UK LTD [GB];
JOHANSSON LARS ANDERS MI) 4 de noviembre de 2010 (04-11-2010) citado en la solicitud

no se puede considerar técnica anterior segln el Articulo 33(2) de PCT, ya que se publico después
de la prioridad y antes de la fecha de presentacion de la solicitud. Sin embargo, el solicitante debe
tener cuidado cuando entre en la fase regional, ya que este documento puede ser relevante para el
examen.

Re Asunte VII

Ciertos defectos en la solicitad internacional

a) Cuando entre en la fase regional ante la EPO, la expresion “the spirit of the invention” (la
naturaleza de la invencién) mencionada en linea 13 de la pagina 48 de la versién original en inglés,
no se puede aceptar ya que puede implicar una posible extension de la proteccién de un modo vago
y no definido con precision.

b) Al final de la reivindicacion 4, el pasaje referente a los sustituyentes RS v R’ se menciona
dos veces.

Re Asunto VIIT

Ciertas observaciones relativas a la solicitud internacional

a) El término “prodrug” (profarmaco) mencionado en la linea 28 de la pdgina 39 de la version
original en inglés conduce a un alcance poco claro, ya que no queda claro a qué estructuras se
refiere.
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b) El término “predrug” (profarmaco) mencionado en la linea 28 de la pagina 39 de la version
original en inglés conduce a un alcance poco claro, ya que no queda claro a qué estructuras se
refiere. '

El termino “profarmaco” incluye compuestos obtenidos a partir de otro compuesto mediante una
reaccion quimica (estructuras con una estructura muy diferente de la del material de partida),
derivados funcionales (compuestos en los que los heterodtomos se intercambian por atomos
alternativos), compuestos con numerosos tipos diferentes de grupos sustituyentes, etc. Ademas, es
un intento para definir el contenido en términos del resultado que se desea conseguir.

Por lo tanto, este tipo de formulacion no es admisible y se debe prescindir de ella.

Ademas, los profarmacos de los compuestos reivindicados en la presente pueden representar a su
vez una invencion completamente independiente de la descrita en la presente solicitud y como tales
no quedan descritos suficientemente segin el Articulo 5 de PCT, ya que un experto no seria capaz

de producir todos estos compuestos sin llevar a cabo una actividad inventiva segin el Articulo 33(3)
de PCT.

b}  Enlo que respecta a las reivindicaciones 11 y 12, se debe destacar que, cuando se entre en la
fase regional ante la EPO, estas reivindicaciones no se pueden considerar:

1) aplicables industrialmente, ya que ia modulacion del receptor MCH1 no se puede considerar
en st una aplicacion terapéutica. EI descubrimiento de que una sustancia modula MCH]1, incluso
aunque represente un descubrimiento cientifico importante, sigue necesitando encontrar una
aplicacion prictica en forma de un tratamiento definido y real de alguna afeccion patoldgica para
aportar una contrbucion técnica a la técnica y

i) claras (Articulo 6 de PCT), va que no se dispone de ningunas instrucciones, en forma de
eriterios verificables, en los documentos de patente ni en el conocimiento general comun que
permitan a un experto reconocer qué afecciones quedan contempladas en la definicién funcional, p.
ej., cualquier afeccion susceptible de ser mejorada o prevenida mediante la modulacion del receptor
MCH1 vy, por consiguiente, dentro del alcance de la reivindicacion.

La razon por la que se necesita esta clarificacion es que una reivindicacion referente a una afeccion
que se ha de tratar, que estd funcionalmente definida, no se limitaria al tratamiento de dicha
afeccion especifica (en este caso obesidad, ansiedad, depresion) sino que por el contrario abarca un
nimero indefinido de afecciones las cuales en principio se pueden mejorar o prevenir mediante la
modulacion del receptor MCHI1. En estas circunstancias, la reivindicacion independiente solamente
se puede considerar clara si se dispone de medios para que un experto valore si una afeccion
adicional no mencionada expresamente en la solicitud, pero que no obstante se vea afectada por la
administracion de dichos compuestos, queda contemplada o no por el alcance de la reivindicacion.

¢) La reivindicacion 15 remite a la reivindicacion 14 con relacidn a los intermedios utilizados
en el proceso de la reivindicacidn 14. Sin embargo, el intermedio de férmula (XI) no se menciona
en la reivindicacion 14.
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