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ANEXOS ’Z

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

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

Poderes, si fuere el caso. Adjunto copia simple ver Expediente No. D6E~0t%. 321
Documento de cesion del inventor al solicitante o a éu causante.

Declaraciones.

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

Traduccién de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos).

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

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 conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de deposito del material bioldgico. -

Arte final 12 x 12.

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

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

Otros. Busqueda Internacional

©|H0 0000000 HHOO K HO

FIGURA CARACTERISTICA:

™

O Solicito la concesién de la patente, ' //

| NOMBRE: CARLOS R. OLARTE %4‘9

C.C. 79.782.747 Bta _T.P. 74.295




LISTA DE INVENTORES

/

Emmanuel Hubert DEMONT,
GlaxoSmithkline, Gunnels

Wood Road, Stevenage Hertfordshire
SGI1 2NY

Gran Bretaiia

Nacionalidad: Francesa

Jag Paul HEER, /

GlaxoSmithkline, New Forntiers

Science Park South,

Third Avenue, Harlow Essex CM19 SAW
Gran Bretafia

Nacionalidad: Britanica

Thomas Daniel HEIGHTMAN, /
GlaxoSmithkline, New Forntiers

Science Park South,

Third Avenue, Harlow Essex CM19 SAW
Gran Bretafia

Nacionalidad: Britanica

David Nigel HURST/

GlaxoSmithkline, New Forntiers

Science Park South,

Third Avenue, Harlow Essex CM19 5AW
Gran Bretafia

Nacionalidad: Britanica

Christopher Norbert JOHNSON,
GlaxoSmithkline, New Forntiers

Science Park South, ‘

Third Avenue, Harlow Essex CM19 5SAW
Gran Bretaiia

Nacionalidad: Britanica

PCT/EP2008/067965

3



John SKIDMORE,
GlaxoSmithkline, New Forntiers

Science Park South,

Third Avenue, Harlow Essex CM19 SAW
Gran Bretafia

Nacionalidad: Britanica

Ian David WALL,/

GlaxoSmithkline, New Forntiers

Science Park South,

Third Avenue, Harlow Essex CM19 SAW
Gran Bretafia

Nacionalidad: Britanica

Jason WITHERINGTON, -~
GlaxoSmithkline, Gunnels

Wood Road, Stevenage Hertfordshire
SG1 2NY

Gran Bretafia

Nacionalidad: Britanica



STRIAY COMERCIO

SUPER\N\LNDENC\A DE INDU

AN

5- -00000
Fecha: 2010-08-21 16:58:04  Dep. 2020 DIR.NUEVASCR
Tra. 11 PATENTEIYH Eve: 378 FASENACIONALI
Act 411 PRESENTACION Folios: 359

J— e n T [

1

ke




4

Traduccién oficial del Inglés por Marlén Neira Castro, resolucién 2117 del
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE

GLAXO GROUP LIMITED

PODER DE REPRESENTACION
Bilingiie inglés- espaiol otorgado en Brentford, Middlesex, Inglaterra el 13 de
agosto de 2003 y firmado por Peter John Giddings, Apoderado y Funcionario

autorizado.

Certificado de Notario De Pinna en espaiol firmado por James Kerr Milligan

APOSTILLA .
(Convenci6n de 1a Haya del 5 de octubre de 1961)
1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
" - Este documento Publico
2. ha sido firmado por James Kerr Mi]?igan

Quien ejerce funciones de Notario piblico

4, Lleva el sello del Notario publico
CERTIFICADO

5. En Londres

6. E1 14 agosto 2003

7. Por el Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de la Mancomunidad

8. No. G229474
Gran Sello de la Oficina de Asuntos exteriores y de la Mancomunidad

10. Firma legible de J. Garbrah- Por el Secretario de Estado

Si el documento se usa en un pais que no pertenece a la Convencidn de la Haya del
5 de octubre de 1961 debe pasar por la seccién consular de la Misién que
representa el pais.

Es traduccion fiel del inglés, con copia archivo para confrontacion. Bogota 21 agbsto-OS.

Marlen Neira C

Halu e

MARLEN NEIRA CASTR:

Traductar e Intérprete Qfi.

‘ Inglés - Espaiiol - inglé
| Resolucién No. 2117 del 7 O
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Yo, el infrascrito JAMES KERR MILLIGAN, Notario Pablico de la Ciudad de

Londres, Inglaterra, por la Autoridad Real debidamehte admitido y juramentado,
CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del pufio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidlad me consta, Apoderado de
la Sociedad inglesa denominada “GLAXO GROUP LIMITED”, Sociedad
legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e inscrita
en la Oficina de Registro de Sociedades bajo el nimero 305979, con domicilio social

en Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN,

Inglaterra;

QUE el citado Sefior Don PETER JOHN GIDDINGS esta debiday suficientemente
autorizado para firmar documentos de esta clase en nombre y representaciéon de
dicha Sociedad en virtud de un Poder otorgado por la referida Sociedad fechado 3 de

julio de 2002.

Y QUE los objetos para los cuales se otorgé dicho Poder se encuentran dentro de los
objetos o actividades de la citada Sociedad, de acuerdo con la Escritura Constitutiva

y los Estatutos Sociales, los cuales he tenido a la vista.

AY PARA QUE CONSTE donde y como convenga y fuere necesario expido el

yresente Certificado que firmo y sello en dicha Ciudad de Londres, el dia de hoy

%

\

Yece de agosto del afio dos mil tres.
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JAMES KE'RR MILLIGAN
Notario Pablico de Londres, Inglaterra

DE PINNA
H 35 Piceadilly London W14 OLJ
Telephone:+44 (0)20 7:2(!8 2900 Facsimile: +44 (0)20 7208 0066 DX No. 48521 Piccadilly 2
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If this document is to be used in a country which is not

APOSTILLE
(Hague Convention of 5 October 1961 / Convention de La Haye du 5 octobre 1961)

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

Has been signed by

James Kerr Milligan
a été signé par

Acting in the capacity of ~ Notary Public
agissant en qualité de

Bears the seal/stamp of  The Said Notary Public
est revétu du sceau/timbre de

Certified/Attesté

at London/a Londres 6. the/le 14 August 2003

by Her Majesty’s Principal Secretary of State for Foreign and Commonwealth Affairs /
par le Secrétaire d'Etat Principal de Sa Maj

Numbet/sous No G229474

: 10. Signature: J. Garbrah
timbre:

For the Secretary of State / Pour le Secrétaire d'Etat
i
i

it should be presented to the consular section of the mission representing that country.

3
i

esté aux Affaires Etrangéres et du Commonwealth.

ﬁ'any to the Hague Convention of 5 October 1961,

o

e e »
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OLARTEF

WORLD TRADE CENTER — TORRE C
CALLE 100 No. 8A-55 Piso 10
BogoTA, COLOMBIA
TELEPHONE: +57-1 638-6200
Fax: +57-1 638-6201

www.olarteraisbeck.com

Power of Attomey

The undersigned,

AISBECK

OLARTE RAISBECK & FRIER, LTD
LEGAL & PROFESSIONAL SERVICES

bl

Poder

El suscrito,

Glaxo Group Limited |

domiciled in

domiciliado ¢n

Glaxo Wellcome House, 'iBerkeley Avenue, Greenford, Middlesex UB6 ONN, GB

by means of these presents hereby érants to Carlos
R. Olarte, J. Ian Raisbeck and Ana

Maria Frieri full and sufficient i?ower of
Attorney to file, prosecute, obtain, defend and
enforce any and all of the company’s Patents,
Utility Models and Industrial Designs in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before any
administrative or judicial authority of any class for
the objects stated, to file petitions, appeals, replies
and oppositions, pay taxes and annuities, request
testimonies, receive documents and;securities,
abandon applications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on those
who are to represent the company judicially and
extrajudicially, to answer in court in the matter of all
claims and demands that may be presented in
connection with the objects stated, giving them
likewise power to substitute these presents and
revoke such substitutions. |

Signature/Firma:

por medio del presente otorga a Carlos R.
Olarte, J. Ian Raisbeck y Ana Maria

Frieri poder especial, amplio y suficiente para
presentar, tramitar, obtener, defender y hacer
respetar todas y cualquiera de Patentes, Modelos
de Utilidad y Disefios Industriales de la
compafiia en la Repiiblica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respuestas y oposiciones, pagar impuestos y
anualidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compaiiia, otorgar poderes a
quienes vayan a representar a la compaiiia judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, dandoles
asimismo facultad para sustituir el presente y
revocar dichas sustituciones.

Peter John GID GS as ﬁ&ttomey and Authorised Official

Date/Fecha: 13 August 2003

City,Country/Ciudad,Pais: Brentford, Middlesex, England
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY i’CT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
2 July 2009 (02.07.2009)
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(10) International Publication Number

WO 2009/080725 Al

(51) International Patent Classification:

CO7D 413/04 (2006.01) CO7D 271/06 (2006.01)
CO7D 413/14 (2006.01) AGIP 37/00 (2006.01)
CO7D 223/16 (2006.01) AGIP 17/00 (2006.01)
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(25) Filing Language:
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(30) Priority Data:
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(71) Applicant (for all designated States except US): GLAXO
GROUP LIMITED [GB/GB]; Glaxo Wellcome House,
Berkeley Avenue, Greenford Middlesex UB6 ONN (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): DEMONT, Em-
manuel, Hubert [FR/GB]; GlaxoSmithKline, Gunnels
Wood Road, Stevenage Hertfordshire SG1 2NY (GB).
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SAW (GB). WITHERINGTON, Jason [GB/GB]; Glaxo-
SmithKline, Gunnels Wood Road, Stevenage Hertfordshire
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Agents: GRIFFITH, Johanna, Elise et al.; Glaxo-
SmithKline, Corporate Intellectual Property CN925.1, 980
Great West Road, Brentford Middlesex TW8 9GS (GB).

protection available): AE, AG, AL, AM,

AO, AT, A ,/AZ, BA, BB, BG, BH, BR,BW,BY, BZ, CA,

CH, C, @,O, CR, €U,CZ,DE, DK, DM, DO, DZ, EC, EE,
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[Continued on next page]

(54) Title: OXADIAZOLE DERIVATIVES ACTIVE ON SPHINGOSINE-1-PHOSPHATE (SIP)

o\
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R, R,
NR, NR,

(a) (b)

(0

(57) Abstract:  The present
application discloses oxadiazole
based compounds of Formula (I)
active on sphingosine-1-phos-
phate (S1P) in particular useful
to treat lupus erythematosus. A
is pheny!l or a 5 or 6-membered
heteroaryl ring; R, is up to
two substituents independently
selected - from halogen,
Cq-3yalkoxy, C(1-3flyoroalkyl,
cyano, optionally substituted
phenyl. C-3fluoroalkoxy.
Ca-ealkyl and Cg.6Cyctoalkyl;
R, is hydrogen, halogen or
Ca-ealkyl; B is a 7 membered
saturated ring selected from the
following: Formulae (a) (b) (c) R;
4 is hydrogen or (CH,);sMCO,H;
R, is hydrogen or C.zalkyl
optionally interrupted by oxygen;
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(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ], TM),
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—  with international search report
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request.

Box No. VIIl(u) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT —
“The declaration must conform to the standardized wording provided for in Section 212; see Notes to Boxes Nos. VIII, VIII(I)
to (v) (in general and the specific Notes to Box No. VIII(ii). If this Box is not used, this sheet should not be mcluded in the

contract

December 2Q07

‘Declaration as to the apphcant’s enutlement, as at the international filing date, to apply for and be granted a patent (Rules
4.17(ii) and 51bis. l(a)(u)), in a case where the declaranon under Rule 4.17(iv) is not appropnate

GLAXO GROUP LIMITED is entitled to apply for and be granted a patent by virtue of the following:

(i) transfer of entitlement from.inventors Emmanuel Hubert DEMONT, Jag Paul HEER, Thomas Danlel
' . HEIGHTMAN, David Nigel HURST, Christopher Norbert JOHNSON, John SKIDMORE, lan David
‘WALL and Jason WITHERINGTON to GlaxoSmithKline Serwces Unllmlted by way of employment

(ii) an assignment from GlaxoSmithKline Services Unllmlted to Glaxo Group Limited effectlve 21

0 This declaration is continued on the following sheet, "Continuation of Box No. VIII(ii)".

Form PCT/RO/101 (declaration sheet (if)) (March 2001; reprint January 2003)

See Notes to the request form
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activity, processes for their preparation, pharmaceutical compositions containing

them and their use in the treatment of various disorders.

Sphingosine 1-phosphate (S1P) is a bioactive lipid mediator formed by the
phosphorylation of sphingosine by sphingosine kinases and is found in high levels in
the blood. It is produced and secreted by a number of cell types, including those of
hematopoietic origin such as platelets and mast cells (Okamoto et al 1998 J Biol
Chem 273(42):27104; Sanchez and Hia 2004, J Cell Biochem 92:913). it has a wide
range of biological actbions, including regulation of cell proliferation, differentiation,
motility, vascularisation, and activation of inflammatory cells and platelets (Pyne and
Pyne 2000, Biochem J. 349: 385). Five subtypes of S1P responsive receptor have
been described, S1P1 (Edg-1), S1P2 (Edg-5), S1P3 (Edg-3), S1P4 (Edg-6), and
S1P5 (Edg-8), forming part of the G-protein coupled endothelial differentiation gene
family of receptors (Chun et al 2002 Pharmacological Reviews 54:265, Sanchez and
Hla 2004 J Cellular Biochemistry, 92:913). These 5 receptors show differential
mRNA expression, with S1P1-3 being widely expressed, S1P4 expressed on
lymphoid and hematopoietic tissues and S1P5 primarily in brain and to a lower
degree in spleen. They signal via different subsets of G proteins to promote a variety
of biological responses (Kluk and Hla 2002 Biochem et Biophysica Acta 1582:72,
Sanchez and Hia 2004, J Cellular Biochem 92:913).

Proposed roles for the S1P1 receptor include lymphocyte trafficking, cytokine
induction/suppression and effects on endothelial cells (Rosen and Goetzl 2005 Nat
Rev Immunol. 5:560). Agonists of the S1P1 receptor have been used in a number of
autoimmune and transplantation animal models, including Experimental Autoimmune
Encephalomelitis (EAE) models of MS, to reduce the severity of the induced disease
(Brinkman et al 2003 JBC 277:21453; Fujino et al 2003 J Pharmacol Exp Ther
305:70; Webb et al 2004 J Neuroimmunol 153:108; Rausch et al 2004 J Magn Reson
Imaging 20:16). This activity is reported to be mediated by the effect of S1P1
agonists on lymphocyte circulation through the lymph system. Treatment with S1P1
agonists results in the sequestration of lymphocytes within secondary lymphoid
organs such as the lymph nodes, inducing a reversible peripheral lymphopoenia in
animal models (Chiba et al 1998, J Immunology 160:5037, Forrest et al 2004 J
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OXADIAZOLE DERIVATIVES ACTIVE ON SPHINGOSINE-1- PHOSPHATE (S1P)

The present invention relates to novel oxadiazole derivatives having pharmacological
activity, processes for their preparation, pharmaceutical compositions containing

them and their use in the treatment of various disorders.

Sphingosine 1-phosphate (S1P) is a bioactive lipid mediator formed by the
phosphorylation of sphingosine by sphingosine kinases and is found in high levels in
the blood. It is produced and secreted by a number of cell types, including those of

" hematopoietic origin such as platelets and mast cells (Okamoto et al 1998 J Biol

Chem 273(42):27104; Sanchez and Hla 2004, J Cell Biochem 92:913). It has a wide
range'of biological actions, including regulation of cell proliferation, differentiation,
motility, vascularisation, and activation of inflammatory cells and platelets (Pyne and
Pyne 2000, Biochem J. 349: 385). Five subtypes of S1P responsive receptor have
been described, S1P1 (Edg-1), S1P2 (Edg-5), S1P3 (Edg-3), S1P4 (Edg-6), and
S1P5 (Edg-8), forming part of the G-protein coupled endothelial differentiation gene
family of receptors (Chun et al 2002 Pharmacologicél Reviews 54:265, Sanchez and
Hla 2004 J Cellular Biochemistry, 92:913). These 5 receptors show differential
mRNA expression, with S1P1-3 being widely expressed, S1P4 expressed on
lymphoid and hematopoietic tissues and S1P5 primarily in brain and to a lower
degree in spleen. They signal via different subsets of G proteins to promote a variety
of biological responses (Kluk and Hla 2002 Biochem et Biophysica Acta 1582:72,
Sanchez and Hla 2004, J Cellular Biochem 92:913).

Proposed roles for the S1P1 receptor include lymphocyte trafficking, cytokine
induction/suppression and effects on endothelial cells (Rosen and Goetzl 2005 Nat
Rev Immunol. 5:560). Agonists of the S1P1 receptor have been used in a number of
autoimmune and transplantation animal models, including Experimental Autoimmune
Encephalomelitis (EAE) models of MS, to reduce the severity of the induced disease
(Brinkman et al 2003 JBC 277:21453; Fujino et al 2003 J Pharmacol Exp Ther
305:70; Webb et al 2004 J Neuroimmunol 153:108; Rausch et al 2004 J Magn Reson
Imaging 20:16). This activity is reported to be mediated by the effect of S1P1
agonists on lymphocyte circulation through the lymph system. Treatment with S1P1
agonists results in the sequestration of lymphocytes within secondary lymphoid
organs such as the lymph nodes, inducing a reversible peripheral lymphopoenia in
animal models (Chiba et al 1998, J Immunology 160:5037, Forrest et al 2004 J
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Pharmacol Exp Ther 309:758; Sanna et al 2004 JBC 279:13839). Published data on
agonists suggests that compound treatment induces loss of the S1P1 receptor from
the cell surface via internalisation (Graler and Goetzl 2004 FASEB J 18:551;
Matloubian et al 2004 Nature 427:355; Jo et al 2005 Chem Biol 12:703) and it is this
reduction of S1P1 receptor on immune cells which contributes to the reduction of

movement of T cells from the lymph nodes back into the blood stream.

S1P1 gene deletion causes embryonic lethality. Experiments to examine the role of
the S1P1 receptor in lymphocyte migration and trafficking have included the adoptive
transfer of labelled S1P1 deficient T cells into irradiated wild type mice. These cells
showed a reduced egress from secondary lymphoid organs (Matloubian et al 2004
Nature 427:355).

S1P1 has also been ascribed a role in endothelial cell junction modulation (Allende et
al 2003 102:3665, Blood Singelton et al 2005 FASEB J 19:1646). With respect to
this endothelial action, S1P1 agonists have been reported to have an effect on
isolated lymph nodes which may be contributing to a role in modulating immune
disorders. S1P1 agonists caused a closing of the endothelial stromal ‘gates’ of
lymphatic sinuses which drain the lymph nodes and prevent lymphocyte egress (Wei
wt al 2005, Nat. Immunology 6:1228).

The immunosuppressive compound FTY720 (JP11080026-A) has been shown to
reduce circulating lymphocytes in animals and man, have disease modulating activity
in animal models of immune disorders and reduce remission rates in relapsing
remitting Multiple Sclerosis (Brinkman et al 2002 JBC 277:21453, Mandala et al 2002
Science 296:346, Fujino et al 2003 J Pharmacology and Experimental Therapeutics
305:45658, Brinkman et al 2004 American J Transplantation 4:1019, Webb et al
2004 J Neuroimmunology 153:108, Morris et al 2005 EurJ Immunol 35:3570, Chiba
2005 Pharmacology and Therapeutics 108:308, Kahan et al 2003, Transplantation
76:1079, Kappos et al 2006 New Eng J Medicine 335:1124). This compound is a
prodrug that is phosphorylated in vivo by sphingosine kinases to give a molecule that
has agonist activity at the S1P1, S1P3, S1P4 and S1P5 receptors. Clinical studies
have demonstrated that treatment with FTY720 results in bradycardia in the first 24
hours of treatment (Kapposv et al 2006 New Eng J Medicine 335:1124). The
bradycardia is thought to be due to agonism at the S1P3 receptor, based on a
number of cell based and animal experiments. These include the use of S1P3 knock-
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out animals which, unlike wild type mice, do not demonstrate bradycardia following
FTY720 administration and the use of S1P1 selective compounds. (Hale et al 2004
Bioorganic & Medicinal Chemistry Letters 14:3501, Sanna et al 2004 JBC
279:13839, Koyrakh et al 2005 American J Transplantation 5:529)

Hence, there is a need for S1P1 receptor agonist compounds with selectivity over
S1P3 which might be expected to show a reduced tendency to induce bradycardia.

The following patent applications describe oxadiazole derivatives as S1P1 agonists:
WO03/105771, WO05/058848, WO06/047195, WO06/100633, WO06/115188,
WO06/131336, WO07/024922 and WO07/116866.

The following patent applications describe tetrahydroisoquinolinyl-oxadiazole
derivatives as S1P receptor agonists: WO06/064757, WO06/001463, WO04/113330.

WOO08/064377 describes benzocycloheptyl analogs having S1P1 receptor activity.

A structurally novel class of compounds has now been found which provides
agonists of the S1P1 receptor.

The present invention provides compounds of formula (I) or a pharmaceutically
acceptable salt thereof thereof:

2 ()

Ais phenyl or a 5 or 6-membered heteroaryl ring;

Ry is up to two substituents independently selected from halogen, Cysalkoxy, C.
sfluoroalkyl, cyano, optionally substituted phenyl, C.gfluoroalkoxy, Cyealkyl and
Cpiecycloalkyl;

R; is hydrogen, halogen or C4)alkyi;

B is a 7-membered saturated ring selected from the following:
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o)
R, # R ‘ R,
NR, NR,
-(a) (b) (c)

R is hydrogen or (CH)14CO,H;
R4 is hydrogen or C1.3)alkyl optionally interrupted by oxygen;

In one embodiment of the invention,

A is phenyl; ,

R, is up to two substituents independently selected from chloro, isopropoxy and
cyano;

R,is hydrogen;

B is (a);

Rsis hydrogen or (CH,);5CO2H;

R, is hydrogen.

In one embodiment of the invention,

A is phenyl or pyridinyl;

Ry is up to two substituents independently selected from chloro, isopropoxy and
cyano;

R2is hydrogen;

B is (b);

Rsis hydrogen or (CH3)14CO,H;

R4 is hydrogen.

In one embodiment of the invention,

A is phenyl or pyridinyl;

Ry is up to two substituents independently selected from chloro, methoxy,
isopropoxy, trifluoromethyl, phenyl and cyano;

R2is hydrogen;

B is (c);

Rsis hydrogen or (CH,);.3CO2H;

R4 is hydrogen.

In one embodiment A is phenyl. In another embodiment A is 3,4-disubstituted phenyl.
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In one embodiment R, is two substituents one of which is Cy.3alkoxy, th{e other
selected from halogen or cyano. In another embodiment Ry is two substituerjts, one
of which is isopropoxy and the other is selected from chloro or cyano. In another
embodiment R, is two substituents selected from chloro, isopropoxy and cyano. In
another embodiment Ry is chloro and isopropoxy. In a further embodiment R, is
chloro at the 3-position and isopropoxy at the 4-position when A is phenyl or Ry is
chloro at the 5-position and isopropoxy at the 6-position when A is pyrifdinyl. In
another embodiment R, is isopropoxy and cyano. In a further embodiment Ry is
cyano at the 3-position and isopropoxy at the 4-position when A isvphenyl,' or Ry is
chloro at the 5-position and isopropoxy at the 6-position when A is pyridinyl. :

In one embodiment R, is hydrogen.

In one embodiment B is (b). In another embodiment B is (c).
In one embodiment R; is (CH;)1.3CO,H. In another embodiment R; is (CHZ);COZH. |
In one embodiment R, is hydrogen.

The present invention therefore provides compounds of formula ;(IA) or a
pharmaceutically acceptable salt thereof thereof: o

O,
/

\
O

R (1A)
A is phenyl or a § or 6-membered heteroaryl ring; !
Ry is up to two substituents independently selected from halogen, C(1;$)alkoxy, Cu-
sfluoroalkyl, cyano, optionally substituted phenyl, C.3fluoroalkoxy, CIII(M)aIkyI and
Cuas)cycloalkyl;
Ry is hydrogen, halogen or C14alkyl;
B is a 7-membered saturated ring selected from the following:



i
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0 R |
R R 4 .

NR, NR, .
(a) (b) (c) |

Rs is hydrogen or (CH3)+.3CO2H;
R4 is hydrogen or Ciy.3alkyl optionally interrupted by oxygen;

In one embodiment of the invention, |

A is phenyl; and/or

R, is up to two substituents independently selected from chloro, isopropbxy and
cyano; and/or _

Rz is hydrogen; and/or l

B is (a); and/or

Rsis hydrogen or (CH,),3CO,H; and/or

R4 is hydrogen. : !
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OXADIAZOLE DERIVATIVES ACTIVE ON SPHINGOSINE-1- PHOSPHATE (S1P)

The present invention relates to novel oxadiazole derivatives having pharmaéological
activity, processes for their preparation, pharmaceutical compositions cohtaining
them and their use in the treatment of various disorders.

Sphingosine 1-phosphate (S1P) is a bioactive lipid mediator formed i by the
phosphorylation of sphingosine by sphingosine kinases and is found in high élevels in
the blood. It is produced and secreted by a number of cell types, including those of
hematopoietic origin such as platelets and mast cells (Okamoto et _al 1998 J Biol
Chem 273(42):27104; Sanchez and Hla 2004, J Cell Biochem 92:913). It has a wide
range of biological actions, including regulation of cell proliferation, differentiation,
motility, vascularisation, and activation of inflammatory cells and platelets (P%yne and

*Pyne 2000, Biochem J. 349: 385). Five subtypes of S1P responsive receptor have

been described, S1P1 (Edg-1), S1P2 (Edg-5), S1P3 (Edg-3), S1P4 (Edg-6), and
S1P5 (Edg-8), forming pah of the G-protein coupled endothelial differentiation gene
family of receptors (Chun et al 2002 Pharmacological Reviews 54:265, Sanchez and
Hla 2004 J Cellular Biochemistry, 92:913). These 5 receptors show dififerential
mRNA expression, with S1P1-3 being widely expressed, S1P4 expressed on

~ lymphoid and hematopoietic tissues and S1P5 primarily in brain and to :a lower

degree in spleen. They signal via different subsets of G proteins to promote a variety
of biological responses (Kluk and Hla 2002 Biochem et Biophysica Acta 1582:72,
Sanchez and Hla 2004, J Cellular Biochem 92:913).

Proposed roles for the S1P1 receptor include lymphocyte traffickingj cytokine
induction/suppression and effects on endothelial cells (Rosen and Goetzl 2005 Nat
Rev Immunol. 5:560). Agonists of the S1P1 receptor have been used in a number of
autoimmune and transplantation animal models, including Experimental Autojmmune
Encephalomelitis (EAE) models of MS, to reduce the severity of t'he induced idisease
(Brinkman et al 2003 JBC 277:21453; Fujino et al 2003 J Pharmacol Exp Ther
305:70; Webb et al 2004 J Neuroimmunol 153:108; Rausch et al 2004 J Magr:1 Reson
Imaging 20:16). This activity is reported to be mediated by the effect of S1P1
agonists on lymphocyte circulation through the lymph system. Treatment with S1P1
agonists results in the sequestration of Iymphocytes within secondary lymphoid
organs such as the lymph nodes, inducing a reversible peripheral lymphopoenia in
animal models (Chiba et al 1998, J Immunology 160:5037, Forrest et al 12004 J
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Pharmacol Exp Ther 309:758; Sanna et al 2004 JBC 279:13839). Published'data on
agonists suggests that compound treatment induces loss of the S1P1 receptor from
the cell surface via internalisation (Graler and Goetzl 2004 FASEB J ;18:551;
Matloubian et al 2004 Nature 427:355; Jo et al 2005 Chem Biol 12:703) andit is this
reduction of S1P1 receptor on immune cells which contributes to the redlﬂction of
movement of T cells from the lymph nodes back into the blood stream. !

i
S1P1 gene deletion causes embryonic lethality. Experiments to examine thle role of
the S1P1 receptor in lymphocyte migration and trafficking have included the adoptive
transfer of labelled S1P1 deficient T cells into irradiated wild type mice. Th,:ese cells
showed a reduced egress from secondary lymphoid organs (Matloubian et al 2004
Nature 427:355).
S1P1 has also been ascribed a role in endothelial cell junction modulation (Allende et
al 2003 102:3665, Blood Singelton et al 2005 FASEB J 19:1646). With riespect to
this endothelial action, S1P1 agonists have been reported to have an effect on
isolated lymph nodes which may be contributing to a role in modulating: immune
disorders. S1P1 agonists caused a closing of the endothelial stromal ‘gates’ of
lymphatic sinuses which drain the lymph nodes and prevent lymphocyte egress (Wei
wt al 2005, Nat. Immunology 6:1228). |

The immunosuppressive compound FTY720 (JP11080026-A) has been shown to
reduce circulating lymphocytes in animals and man, have disease modulating activity
in animal models of immune disorders and reduce remission rates in relapsing
remitting Multiple Sclérosis (Brinkman et al 2002 JBC 277:21453, Mandala |et al 2002
Science 296:346, Fujino et al 2003 J Pharmacology and Experimental Thérapeutics
305:45658, Brinkman et al 2004 American J Transplantation 4:1019, Webb et al
2004 J Neuroimmunology 153:108, Morris et al 2005 EurJ Immunol 35:3570, Chiba
2005 Pharmacology and Therapeutics 108:308, Kahan et al 2003, Transplantation
76:1079, Kappos et al 2006 New Eng J Medicine 335:1124). This complound is a
prodrug that is phosphorylated in vivo by sphingosine kinases to give a moiecule that
has agonist activity at the S1P1, S1P3, S1P4 and S1P5 receptors. Clinical studies
have demonstrated that treatment with FTY720 results in bradycardia in the first 24
hours of treatment (Kappos et al 2006 New Eng J Medicine 335:1124). The
bradycardia is thought to be due to agonism at the S1P3 receptor, bz;sed on a
number of cell based and animal experiments. These include the use of STP3 knock-
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out animals which, unlike wild type mice, do not demonstrate bradycardia féllowing
FTY720 administration and the use of S1P1 selective compounds. (Hale et'al 2004
Bioorganic & Medicinal Chemistry Letters 14:3501, Sanna et al 20¢4 JBC
279:13839, Koyrakh et al 2005 American J Transplantation 5:529)

Hence, there is a need for S1P1 receptor agonist compounds with selecti\l}ity over
S1P3 which might be expected to show a reduced tendency to induce bradycardia.

The following patent applications describe oxadiazole derivatives as S1P1 agonists:
WO003/105771, WO05/058848, WO06/047195, WO06/100633, W006/115188,
WO06/131336, WO07/024922 and WO07/116866. ,

The following patent applications describe tetrahydroisoquinolinyl-oxadiazole
derivatives as S1P receptor agonists: W0O06/064757, WO06/001463, WO04/113330.

WO08/064377 describes benzocycloheptyl analogs having S1P1 receptor activity.

A structurally novel class of compounds has now been found which Fprovides
agonists of the S1P1 receptor. l
The present invention provides compounds of formula (I) or a pharmaceutically -
acceptable salt thereof thereof:

Ais phenyl or a 5 or 6-membered heteroaryl ring; :
R1is up to two substituents independently selected from halogen, C(1_3)al'koxy, Cu-
sfluoroalkyl, cyano, optionally substituted phenyl, C.3fluoroalkoxy, Cysjalkyl and
Cas)cycloalkyl; |

R: is hydrogen, halogen or C4)alkyl; |

]

B is a 7-membered saturated ring selected from the following: -

oy
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0 R |
R R |
NR, NR, |
(a) (b) (c) |

R; is hydrogen or (CH;)14CO,H;
R4 is hydrogen or C1.3)alkyl optionally interrupted by oxygen;

In one embodiment of the invention,
A is pheny!;

R, is up to two substituents independently selected from chloro, isopropti)xy and
cyano; :
Rz is hydrogen;

Bis (a);

R3is hydrogen or (CH;),3CO2H;
R4 is hydrogen.

In one embodiment of the invention,

A is phenyl or pyridinyl; i

R, is up to two substituents independently selected from chloro, isopropoxy and
cyano;

Rzis hydrogen;

B is (b);

Rsis hydrogen or (CH3)14CO2H;

R4 is hydrogen.

In one embodiment of the invention, l
A is phenyl or pyridinyl;
Ry is up to two substituents independently selected from chloro, methoxy,
isopropoxy, trifluoromethyl, phenyl and cyano; 1
Rz is hydrogen;

Bis (c);

Rsis hydrogen or (CH,);.3COH; !
R, is hydrogen. ‘

In one embodiment A is phenyl. In another embodiment A is 3,4-disubstituted phenyl.

P/
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1

In one embodiment R; is two substituents one of which is Cgalkoxy, the other
selected from halogen or cyano. In another embodiment R; is two substituents, one
of which is isopropoxy and the other is selected from chloro or cyano. In another
embodiment Ry is two substituents selected from chloro, isopropoxy and cyano. In
another embodiment R, is chloro and isopropoxy. In a further embodiment Ry is
chloro at the 3-position and isopropoxy at the 4-position when A is phenyl or Ry is
chloro at the 5-position and isopropoxy at the 6-position when A is pyridinyl. In
another embodiment R, is isopropoxy and cyano. In a further embodiment R, is
cyano at the 3-position and isopropoxy at the 4-position when A is phenyl or Ry is
chloro at the 5-position and isopropoxy at the 6-position when A is pyridinyl.

In one embodiment R; is hydrogen.
In one embodiment B is (b). In another embodiment B is (c).
In one embodiment Rj is (CH,);.3CO,H. In another embodiment R; is (CH,);CO,H.

In one embodiment R, is hydrogen.
The present invention therefore provides compdunds of formula (IA) or a
pharmaceutically acceptable salt thereof thereof:

2 (1A)

A is phenyl or a 5 or 6-membered heteroaryl ring;

R1is up to two substituents independently selected from halogen, C.salkoxy, Ci:.
sfluoroalkyl, cyano, optionally substituted phenyl, C.3fluoroalkoxy, C(m)élkyl and
Cascycloalkyl;

Rz is hydrogen, halogen or C4jalkyl;

B is a 7-membered saturated ring selected from the following:

%

L
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1+ 0 R '
R, ;(:)}& t@ R43
NR, NR, ‘
(a) (b) ©) |

R; is hydrogen or (CH,)4.3CO2H;
R4 is hydrogen or C.3)alkyl optionally interrupted by oxygen;

In one embodiment of the invention,

A is phenyl; and/or

Ry is up to two substituents independently selected from chloro, isopropgﬁxy and
cyano; and/or

R;is hydrogen; and/or

B is (a); and/or

Rsis hydrogen or (CH,),3CO,H; and/or

R4 is hydrogen.

In one embodiment of the invention,

A is phenyl; and/or

Rq is up to two substituents independently selected from chloro, isopropbxy and
cyano; and/or

Rz is hydrogen; and/or

B is (b); and/or |

Rsis hydrogen or (CH,):.3CO,H; and/or '

R4 is hydrogen.

In one embodiment of the invention,

A is phenyl; and/or

Ry is up to two substituents independently selected from chloro, methoxy,
isopropoxy, triflouromethyl, phenyl and cyano; and/or

Rz is hydrogen; and/or

B is (c); and/or

Rsis hydrogen or (CH,),.3CO,H; and/or

R, is hydrogen.
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The term “alkyl” as a group or part of a group e.g. alkoxy or hydroxyalkyl refers to a
straight or branched alkyl group in all isomeric forms. The term “Cyy.¢) alkyl” refers to
an alkyl group, as defined above, containing at least 1, and at most 6 carbon atoms
Examples of such alkyl groups include methyl, ethyl, propyl, iso-propyl, n-butyl, iso-
butyl, sec-butyl, or tert-butyl. Examples of such alkoxy groups include methoxy,
ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, sec-butoxy and terf—butoxy.1

Suitable Cgsycycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl and

cyclohexyl.

As used herein, the term “halogen” refers to fluorine (F), chlorine (Cl), bromine (Br),
or iodine (I) and the term “halo” refers to the halogen: fluoro (-F), chloro (-Cl),
bromo(-Br) and iodo(-I).

The term “heteroaryl” represents an unsaturated ring which comprises one or more
heteroatoms selected from O, N or S. Examples of 5 or 6 membered heteroaryl rings
include pyrrolyl, triazolyl, thiadiazolyl, tetrazolyl, imidazolyl, pyrazolyl, isothiazolyl,

thiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, furazanyl, furanyl, thienyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl and triazinyl.

In certain of the compounds of formula (l), dependent upon the nature of the
substituent there are chiral carbon atoms and therefore compounds of fofmula (h
may exist as sterecisomers. The invention extends to all optical isomers such as
stereoisomeric forms of the compounds of formula () including enaqtiomers,
diasterecisomers and mixtures thereof, such as racemates. The different
sterecisomeric forms may be separated or resolved one from the other by
conventional methods or any given isomer may be obtained by conventional

stereoselective or asymmetric syntheses.

Certain of the compounds herein can exist in various tautomeric forms and it is to be
understood that the invention encompasses all such tautomeric forms. ‘

It is understood that certain compounds of the invention contain both acidic and basic

groups and may therefore exist as zwitterions at certain pH values.

Suitable compounds of the invention are:
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7-(5-{3-chloro-4-[(1-m ethylefhyl)oxy]pheny|}-1 ,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-2-benzazepine !
[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 ,3,4,5-tetfahydro-
2H-2-benzazepin-2-yl]acetic acid |

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-2-benzazepin-7-yl)-1,2,4- |
oxadiazol-5-yl]benzonitrile

[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-
2H-2-benzazepin-2-yllacetic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5- |
tetrahydro-2H-2-benzazepin-2-yllbutanoic acid
3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5- |
tetrahydro-2H-2-benzazepin-2-yl]propanoic acid
2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-6-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile

6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-3-benzazepine

3-[6-(5¥{3-ch|oro-4-[(1 -methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5--
tetrahydro-3H-3-benzazepin-3-yl]propanoic acid

[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yljacetic acid '

6—(5-{3-chloro-4-[(1-m ethylethyl)oxylphenyl}-1 ,2,4-oxadiazol-3-yl)-2,3,4,5-tetfahydro-
1H-2-benzazepine |

[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 ,3,4,5-tefrahydro-
2H-2-benzazepin-2-yllacetic acid }
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8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1,4-benzoxazepine

3-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]propanoic acid

4-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]acetic acid !

7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-3-benzazepine

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1 H-3-benzaz,epin-7-y|)-1 ,2,4-
oxadiazol-5-ylJbenzonitrile

7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl}-1,2,4-oxadiazol-3-yl}-2,3,4,5-
tetrahydro-1H-3-benzazepine |

7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-2,3,4,5-tetrahydro-1H-3-
benzazepine

3-[7-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-y1)-1,2,4,5- .
tetrahydro-3H-3-benzazepin-3-yljpropanoic acid

[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yllacetic acid

[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1 ,2,4,5-tetfahyd ro-
3H-3-benzazepin-3-yllacetic acid

(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)acetic acid
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\
(7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-

benzazepin-3-yl)acetic acid

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid |

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yllbutanoic acid

4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl}-1,2,4-oxadiazol-3- yl}
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoic acid ‘

4-(7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-
3-benzazepin-3-yl)butanoic acid

2-(Methyloxy)-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-oxadiazol-5-
yllbenzonitrile |

9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1,4-benzoxazepine

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-yl)-1,2,4-
oxadiazol-5-yllbenzonitrile

4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

4-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid !

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-yl)-1,2,4-

oxadiazol-5-yl]lbenzonitrile

7-(5-{3-chloro-4-{(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1,4-benzoxazepine hydrochloride

10
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i

3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyi}-1 ,2,4—oxadiazol-3—yl)-2,3-dihyd‘ro-1 4-

benzoxazepin-4(5H)-ylJpropanoic acid

3-[7-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2 ,4-oxadiazol-3-yl)-2,3-dihydro-1 4-
benzoxazepin-4(5H)-yljpropanoic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid |

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]butanoic acid

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1 ,4-benzoxazepin-8-y|);1 ,2,4-
oxadiazol-5-yl]benzonitrile

|
{
{

4-[8-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

5-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yllpentanoic acid

[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihyd rjo-1 4-
benzoxazepin-4(5H)-yl]acetic acid :

3-[9-(56-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-
1,4-benzoxazepin-4(5H)-yl]propanoic acid

3-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]propanoic acid

|
|
1

3-[9-(5-{3-Chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]propanoic acid

2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-

oxadiazol-5-yl]-3-pyridinecarbonitrile formate

11
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7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride i

4-[7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1 ,2,%1,5-
tetrahydro-3H-3-benzazepin-3-yllbutanoic acid ‘

or pharmaceutically acceptable salts thereof.

In one embodiment of the invention a compound of formula (1) is
4-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yllbutanoic acid or a pharmaceutically acceptéble salt
thereof.

In another embodiment of the invention a compound of formula (1) is ‘
4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1 ,2,4—oxadiazol-3-yl)—2,3-dihy¢ ro-1,4-
benzoxazepin-4(5H)—yI]butan6ic acid or a pharmaceutically acceptable salt thjereof.

Pharmaceutically acceptable derivatives of compounds of formula (1) incldjde any
pharmaceutically acceptable salt, ester or salt of such ester of a compbund of
formula (1) which, upon administration to the recipient is capable of providing E(directly
or indirectly) a compound of formula (I) or an active metabolite or residue theﬁeof.

The compounds of formula (l) can form salts. It will be appreciated that fdr use in
medicine the salts of the compounds of formula (I) should be pharmacjeutically
acceptable. Suitable pharmaceutically acceptable salts will be apparent fo those
skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-‘h9, such
as acid addition salts formed with inorganic acids e.g. hydrochloric, hydrébromic,
sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic; acetic,
fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfohic or
naphthalenesulfonic acid. Certain of the compounds of formula (I) may fdrm acid
addition salts with one or more equivalents of the acid. The present invention
includes within its scope all possible stoichiometric and non-stoichiometricj: forms.
Salts may also be prepared from pharmaceutically acceptable bases ihcluding
inorganic bases and organic bases. Salts derived from inorganic basesiinclude

aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magfnesium,
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manganic salts, manganous, potassium, sodium, zinc, and the like. Salts derived
from pharmaceutically acceptable organic bases include salts of primary, secondary,
and tertiary amines; substituted amines including naturally occurring substituted
amines; and cyclic amines. Particular pharmaceutically acceptable organfc bases
include arginine, betaine, caffeine, choline, N,N-dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, = 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethyl-morpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine,
piperazine, piperidine, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tris(hydroxymethyl)aminomethane (TRIS, trometamol) and ihe like.
Saits may also be formed from basic ion exchange resins, for example polyamine
resins. When the compound of the present invention is basic, salts may be prepared
from pharmaceutically acceptable acids, including inorganic and organic acids. Such
acids include acetic, benzenesulfonic, benzoic, camphorsulfonic,} citric,
ethanesulfonic, ethanedisulfonic, fumaric, gluconic, glutamic, hydrébromic,
hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic,
pamoic, pantothenic, phosphoric, propionic, succinic, sulfuric, tartaric, p-
toluenesulfonic acid, and the like.

Pharmaceutically acceptable acid addition salts may be prepared conventionally by
reaction with the appropriate acid or acid derivative. Pharmaceutically acceptable
salts with bases may be prepared conventionally by reaction with the appropriate

inorganic or organic base.

The compounds of formula (1) may be prepared in crystalline or non-crystallihe form,
and, if crystalline, may optionally be hydrated or solvated. This invention includes
within its scope stoichiometric hydrates or solvates as well as compounds containing

variable amounts of water and/or solvent.

Included within the scope of the invention are all salts, solvates, hydrates,
complexes, polymorphs, prodrugs, radiolabelled derivatives, stereoisomers and
optical isomers of the compounds of formula (1).

The potencies and efficacies of the compounds of this invention for the S1P1
receptor can be determined by GTPyS assay performed on the human cloned

i
|
|
|
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receptor as described herein. Compounds of formula (I) have demonstrated agonist %é

activity at the S1P1 receptor, using functional assays described herein.

Compounds of formula (I) and their pharmaceutically acceptable salts are therefore
of use in the treatment of conditions or disorders which are mediated via the S1P1
receptor. In particular the compounds of formula (I) and their pharmaceutically
acceptable salts are of use in the treatment of multiple sclerosis, autoimmune
diseases, chronic inflammatory disorders, asthma, inflammatory neuropathies,
arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus erythematosis,
psoriasis, ischemia-reperfusion injury, solid tumours, and tumour me;tastasis,
diseases associated with angiogenesis, vascular diseases, pain conditions, acute
viral diseases, inflammatory bowel conditions, insulin and non-insulin dependant

diabetes (herein after referred to as the “Disorders of the Invention”).

Compounds of formula (I) and their pharmaceutically acceptable salts are therefore
of use in the treatment of lupus erythematosis.

Compounds of formula (1) and their pharmaceutically acceptable salts are therefore
of use in the treatment of psoriasis.

i
Compounds of formula (l) and their pharmaceutically acceptable salts are tf\erefore

of use in the treatment of multiple sclerosis.

It is to be understood that "treatment” as used herein includes prophylaxis as well as
alleviation of established symptoms.

Thus the invention also provides compounds of formula (I) or pharmaceutically
acceptable salts thereof, for use as therapeutic substances, in particular in the
treatment of the conditions or disorders mediated via the S1P1 receptor. In pérticular
the invention provides a compound of formula (I) or a pharmaceutically acéeptable
salt thereof for use as a therapeutic substance in the treatment of multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus
erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, andltumour

metastasis, diseases associated with angiogenesis, vascular diseases, pain

14
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conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-

insulin dependant diabetes.

Compounds of formula (I) and their pharmaceutically acceptable salts are of use as
therapeutic substances in the treatment of lupus erythematosis.

Compounds of formula (I) and their pharmaceutically acceptable salts are of use as
therapeutic substances in the treatment of psoriasis.

Compounds of formula () and their pharmaceutically acceptable saits are of use as
therapeutic substances in the treatment of multiple sclerosis.

The invention further provides a method of treatment of conditions or disorders in
mammals including humans which can be mediated via the S1P1 receptor, which
comprises administering to the sufferer a therapeutically safe and effective émount of
a compound of formula (I) or a pharmaceutically acceptable salt thereof. In particular
the invention provides a method of treatment of multiple sclerosis, autbimmune
diseases, chronic inflammatory disorders, asthma, inflammatory neuropathies,
arthritis, transplantation, Crohn's disease, ulcerative colitis, lupus erythematosis,
psoriasis, ischemia-reperfusion injury, solid tumours, and tumour metastasis,
diseases associated with angiogenesis, vascular diseases, pain conditions, acute
viral diseases, inflammatory bowel conditions, insulin and non-insulin dépendant
diabetes, which comprises administering to the sufferer a therapeutically §afe and
effective amount of a compound of formula (1) or a pharmaceutically acceptable salt
thereof.

The invention provides a method of treatment of lupus erythematosié, which
comprises administering to the sufferer a therapeutically safe and effective amount of

a compound of formula (I) or a pharmaceutically acceptable salt thereof.

The invention provides a method of treatment of psoriasis, which cbmprises
administering to the sufferer a therapeutically safe and effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt thereof.

15
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The invention provides a method of treatment of multiple sclerosis, which cc;mprises %%

administering to the sufferer a therapeutically safe and effective amodnt of a

compound of formula (I) or a pharmaceutically acceptable salt thereof.

5 In another aspect, the invention provides for the use of a compound of formjula (1) or
a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
use in the treatment of the conditions or disorders mediated via the S1P1 recpptor.

In particular the invention provides a compound of formula (l) or a pharmadeutically
10  acceptable salt thereof for use in the manufacture of a medicament for uée in the
treatment of multiple sclerosis, autoimmune diseases, chronic inflarj;nmatory
disorders, asthma, inflammatory neuropathies, arthritis, transplantation, iCrohn’s
' disease, ulcerative colitis, lupus erythematosis, psoriasis, ischemia-rederfusion
) injury, solid tumours, and tumour metastasis, diseases associated with angiogenesis,
15  vascular diseases, pain conditions, acute viral diseases, inflammator)!/ bowel

' conditions, insulin and non-insulin dependant diabetes. ?
Compounds of formula (I) and their pharmaceutically acceptable salts are Qf use in

the manufacture of a medicament for use in the treatment of lupus erythematbsis.

20

Compounds of formula (!) and their pharmaceutically acceptable salts are c;f use in

the manufacture of a medicament for use in the treatment of psoriasis. |

» Compounds of formula () and their pharmaceutically acceptable salts are df use in
’ 25  the manufacture of a medicament for use in the treatment of multiple sclerosis.

In order to use the compounds of formula (I) and pharmaceutically acceptable salts
. thereof in therapy, they will normally be formulated into a pharméceutical
composition in accordance with standard pharmaceutical practice. The;present
30 invention also provides a pharmaceutical composition, which comprises a cdmpound
of formula (I) or a pharmaceutically acceptable salt thereof, and a pharmacﬁeutically
acceptable carrier or excipient.
In a further aspect, the present invention provides a process for preﬁaring a

35 pharmaceutical composition, the process comprising mixing a compound of‘j formula
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() or a pharmaceutically acceptable salt thereof and a pharmaceutically acéeptable

carrier or excipient.

A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adqpted for
oral, parenteral or rectal administration and, as such, may be in the form of tablets,
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, injectable or infusible solutions or suspensions or suppositories. Orally

administrable compositions are generally preferred.

Tablets and capsules for oral administration may be in unit dose form, énd may
contain conventional excipients, such as binding agents (e.g. pregelatiniséd maize
starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium hydrogen phosphate); tabletting lubricants (e.g.
magnesium stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch
glycollate); and acceptable wetting agents (e.g. sodium lauryl sulphate). The tablets
may be coated according to methods well known in normal pharmaceutical plractice.

Oral liquid preparations may be in the form of, for example, aqueous or oily
suspension, solutions, emulsiohs, syrups or elixirs, or may be in the form of a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending ageints (e.g.
sorbitol syrup, cellulose derivatives or hydrogenated edible fats), emulsifying agents
(e.g. lecithin or acacia), non-aqueous vehicles (which may include edible oils e.g.
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils), preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid), and, if desired,
conventional flavourings or colorants, buffer salts and sweetening agents as
appropriate. Preparations for oral administration may be suitably formulateé to give
controlled release of the active compound.

For parenteral administration, fluid unit dosage forms are prepared uﬁlising a
compound of the invention or pharmaceutically acceptable salts thereof and a sterile
vehicle. Formulations for injection may be presented in unit dosage forrﬁ e.g. in
ampoules or in multi-dose, utilising a compound of the invention or pharmaCeutically
acceptable derivatives thereof and a sterile vehicle, optionally with an added
preservative. The compositions may take such forms as suspensions, solutions or

17
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emulsions in oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient
may be in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-
free water, before use. The compound, depending on the vehicle and concentration
used, can be either suspended or dissolved in the vehicle. In preparing solutions,
the compound can be dissolved for injection and filter sterilised before filling into a
suitable vial or ampoule and sealing. Advantageously, adjuvants such as a local
anaesthetic, preservatives and buffering agents are dissolved in the vehicle. To
enhance the stability, the composition can be frozen after filling into the vial‘ and the
water removed under vacuum. Parenteral suspensions are prepared in substantially
the same manner, except that the compound is suspended in the vehicle ijstead of
being dissolved, and sterilisation cannot be accomplished by filtration. The
compound can be sterilised by exposure to ethylene oxide before suspension in a
sterile vehicle. Advantageously, a surfactant or wetting agent is includgd in the

composition to facilitate uniform distribution of the compound.

Lotions may be formulated with an aqueous or oily base and will in general also
contain one or more emulsifying agents, stabilising agents, dispersingj agents,
suspending agents, thickening agents, or colouring agents. Drops may be formulated
with an aqueous or non-aqueous base also comprising one or more dispersing
agents, stabilising agents, solubilising agents or suspending agents. They ﬁway also

contain a preservative.

‘The compounds of formula (1) or pharmaceutically acceptable salts thereof fnay also

be formulated in rectal compositions such as suppositories or retention enemas, e.g.
containing conventional suppository bases such as cocoa butter or other glycerides.

The compounds of formula (I) or pharmaceutically acceptable salts thereof may also
be formulated as depot preparations. Such long acting formulations may be
administered by implantation (for example subcutaneously or intramuscula(ly) or by
intramuscular injection. Thus, for example, the compounds of the invention may be
formulated with suitable polymeric or hydrophobic materials (for example as an
emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble

derivatives, for example, as a sparingly soluble salt.

18
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For intranasal administration, the compounds of formula (I) or pharmaceutically (_/\ ’

acceptable salts thereof, may be formulated as solutions for administration via a
suitable metered or unitary dose device or alternatively as a powder mix with a
suitable carrier for administration using a suitable delivery device. Thus compounds
of formula (I) or pharmaceutically acceptable salts thereof may be formulated for oral,
buccal, parenteral, topical (including ophthalmic and nasal), depot or rectal
administration or in a form suitable for administration by inhalation or insufflation

(either through the mouth or nose).

The compounds of formula (1) or pharmaceutically acceptable salts thereof may be
formulated for topical administration in the form of ointments, creams, gels“, lotions,
pessaries, aerosols or drops (e.g. eye, ear or nose drops). Ointments and creams
may, for example, be formulated with an aqueous or oily base with the addition of
suitable thickening and/or gelling agents. Ointments for administration to the eye may

1

be manufactured in a sterile manner using sterilised components. !

Thé composition may contain from 0.1% to 99% by weight, preferably from 10 to
60% by weight, of the active material, depending on the method of administration.
The dose of the compound used in the treatment of the aforementioned disorders will
vary in the usual way with the seriousness of the disorders, the weight of thel sufferer,
and other similar factors. However, as a general guide suitable unit doses may be
0.05 to 1000 mg, 1.0 to 500mg or 1.0 to 200 mg and such unit doses may be
administered more than once a day, for example two or three times a day.

Compounds of formula (I) or pharmaceutically acceptable salts thereof may be used
in combination preparations, in combination with other active ingredients. For
example, the compounds of the invention may be used in combination with
cyclosporin A, methotrexate, steriods, rapamycin, proinflammatory :cytokine
inhibitors, immunomodulators including biologicals or other therapeutically active

compounds.

The subject invention also includes isotopically-labeled compounds, which are
identical to those recited in formulas | and following, but for the fact that one or more
atoms are replaced by an atom having an atomic mass or mass number different
from the atomic mass or mass number usually found in nature. Examples of isotopes

that can be incorporated into compounds of the invention include isotopes of
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hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, iodine, and é:hlorine,
such as °H, "'C, "C, ®F, "] and .

Compounds of the present invention and pharmaceutically acceptable saltss of said
compounds that contain the aforementioned isotopes and/or other isotopes?of other
atoms are within the scope of the present invention. Isotopically-labeled compounds
of the present invention, for example those into which radioactive isotopes'such as
°H, ™C are incorporated, are useful in drug and/or substrate tissue distribution
assays. Tritiated, i.e., °H, and carbon-14, i.e., *C, isotopes are particularly preferred
for their ease of preparation and detectability. 'C and ®F isotopes are particularly
useful in PET (positron emission tomography), and '#| isotopes are particularly
useful in SPECT (single photon emission computerized tomography), all Lseful in
brain imaging. Further, substitution with heavier isotopes such as deuterium, i.e., °H,
can afford certain therapeutic advantages resulting from greater metabolic stability,
for example increased in vivo half-life or reduced dosage requirements and, hence,
may be preferred in some circumstances. Isotopically labelled compounds of formula
(1) and following of this invention can generally be prepared by carrying out the
procedures disclosed in the Schemes and/or in the Examples below, by substituting
a readily available isotopically labelled reagent for a non-isotopically labeled reagent.

In a further aspect, this invention provides processes for preparation of a cc?mpound

of formula (1).

One route which may be used to prepare compounds of formula () when B is
|

R,

NR, \}
(a) |
is illustrated in Scheme 1 wherein R{,R, R4 and A are as described in fo_rmula )
except that R, is not chloro, bromo or iodo, R is alkyl (for example, ethyl, t-butyl) and
hal is chloro, bromo or iodo. !

Scheme 1

20
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i
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. (CH2)1_400 R |
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Compounds of formula (i) which are commercially available or may be prepared by a

l\

(IX)

number of routes (e.g Johnson, Paul D.; et al; Bioorganic & Medicinal Chemistry

5 Letters (2003), 13(23), 4197-4200), may be converted into compounds of formula

(i) by treatment with iodoform in the presence of a suitable nitrite such as tert-butyl

nitrite in a suitable solvent such as tetrahydrofuran (THF). Compounds of formula (ii)

may be converted into compounds of formula (iii) by treatment with an apPropriate

reducing agent such as diborane or lithium aluminium hydride in a solvent such as

‘ 10 THF at an elevated temperature such as 80 °C. Compounds of formula (iii) may be
- converted to a protected derivative (iv), where P represents a suitable protecting
group such as t-butyloxy carbonyl (BOC), for example by treatment with bis(1,1-

' dimethylethyl) dicarbonate in the presence of a base such as triethylamine in a
suitable solvent such as dichloromethane (DCM). Compounds of formula (iv) may be

15 converted into compounds of formula (v) by treatment with a suitable cyanide source
such as zinc cyanide in the presence of a catalyst such as tetrakistriphenylphosphine
palladium (0) in a suitable solvent such as dimethylformamide (DMF) at an’elevated
temperature such as 80 °C. Compounds of formula (v) may be converted into
compounds of formula (vi) by treatment with hydroxylamine hydrochloridgé and an

20 appropriate base, such as sodium bicarbonate, in a solvent such as me;(hanol or
ethanol at an elevated temperature such as 60 °C. Compounds of formula (vi) may
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be converted into compounds of formula (ix) by treatment with a carboxylic acid
chloride of formula (viii) in the presence of a base such as triethylamine in a suitable
solvent such as DMF. Such reactions are typically stirred for a period of time! at room
temperature, then at elevated temperatures, such as 120 °C. Acid chlorides of
formula (viii) are either commercially available or may be prepared from the
corresponding acid (vii) by conventional means. Alternatively compounds of‘ formula
(vi) may be converted into compounds of formula (ix) by treatment with a carboxylic
acid of formula (vii) in the presence of a suitable amide coupling agent such as 1-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide ~ hydrochloride  (EDAC) and  1-
hydroxybenzotriazole (HOBT) in a suitable solvent such as DMF. Such reacf(ions are
typically carried out at elevated temperature, such as 50-80 °C. Typically, the acid
(vii), EDAC and HOBt are stirred for a period of time at room temperature prior to
addition of the compound of formula (vi). Compounds of formula (ix), where P=BOC,
may be converted into compounds of formula (x) by treatment with a suitable acid,
typically trifluoroacetic acid or hydrochloric acid in a suitable solvent such as 1,4-
dioxane. Compounds of formula (x) may be converted into compounds of formula
(xii) by treatment with an alkylating agent (xi) in the presence of a base such as
cesium carbonate in a solvent such as DMF or acetonitrile. Such reactioné may be
carried out at elevated temperature, such as 70 °C. The alkylating agents (xi) are
typically commercially available or méy be prepared using standard methods.
Compounds of formula (xii) may be converted into certain compounds of formula ()

wherein B is

R,

NR,

(a) and Rj; represents (CH,)14CO,H by treatment with a base such as
aqueous sodium hydroxide in an alcoholic solvent such as ethanol or methanol. A
co-solvent, such as THF, may be added to aid dissolution. The hydrolysis reaction
may be carried out at room temperature or at an elevated temperature such as 50-80
°C. Alternatively, this transformation may be carried out using solid sodium hydroxide
in ethanol in a microwave reactor at a temperature such as 100 °C or where R=t-
butyl, with trifluoroacetic acid (TFA) or HCI. ' |

b

Compounds of formula (l) wherein R, and R4 are both hydrogen, B is

22
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R,

NR,
(a)
Rs is (CH2)14CO2H, R4, and A are as defined in formula (I) and the oxadiazole moiety
is attached to the benzazepine moiety at position 6 may alternatively be prepared by
the route illustrated in Scheme 2.

Scheme 2
COCI
N,O (vm) ~0
Base
T (i) ¥ (xiv)
\ |
|
nBuLi -Q 1. o3 H, N—C ‘
o NC ¥ |
 d 2. Reduction N R,
(xvi) (xvii)
\: R
1. Mltsunobu N\
2. protection
(CHZ)‘ _CO,R }

(ixa)

The commercially available compound of formula (xiii)) may be converted into the
compound of formula (xiv) by treatment with hydroxylamine hydrochloride as
described in Scheme 1 for conversion of (v) to (vi). The compounds of formula (xiv)
may be converted into compounds of formula (xv) by treatment with a carboxylic acid
chioride of formula (viii) in the presence of a base such as triethylamine as described
in Scheme 1 for conversion of (vi) to (ix). Compounds of formula (xv)i may be
converted into compounds of formula (xvi) by treatment with an appropriéte base
such as n-butyl lithium followed by allyl bromide in a solvent such as THF at reduced
temperatures such as -78 °C. Compounds of formula (xvi) may be converted to
compounds of formula (xvii) by treatment with ozone in a suitable solvent such as
DCM, at a reduced temperature such as -78°C followed by reduction using a suitable
reducing agent such as borane — dimethyl sulphide complex in a suitablg solvent
such as THF. Compounds of formula (xvii) may be converted into compounds of
formula (ix), typically by cyclisation under Mitsunobu conditions for example using

23
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diisopropyl azodicarboxylate (DIAD) and triphenylphosphine in a suitablé solvent

such as DCM, followed by encorporation of a suitable protecting group on the

benzazepine nitrogen, such as BOC, as described in Scheme 1 for conversion of (iii)

to (iv). Compounds of formula (ixa) may be converted to compounds of formula (l) as
5 described in scheme 1 for conversion of (ix) to certain compounds of formula (1)

One route which may be used to prepare compounds of formula (1) wherein Bis
o .
NR,
(b)
R; is (CH2)14CO2H, Ry, Ry, R4 and A are as defined in formula (1) except that R; is

10 not chloro, bromo or iodo, R is alkyl (for example methyl, t-butyl) and Hal is chloro,
bromo or iodo.

Scheme 3
Re - ANHP, e - R,
o HOR! (xix) o Acid o’
———————
OH - o
_o DIAD/PPh, O NHP, -0 NH,
(xvi) (xx) R, (xxi) R,
R Re P
Acid 2 protect«on 72
—_— Reducmg agent }\
j\R4 ovl.ewlsacid “No R
HO
(xxii) (xxily (xxv)

(xxiv)
COCI i
Re P,
(viii) l
2 P, o R,
(CF,S0),0 m NH,OH m /N
R, catalyst NC R Base R4
(xx1x)

(xxvi) (xxvii) (xxviii) R,
R, R _(CH,),COR
H m /(CHZ),_ACO H
. ;R Hal(CH,),_,COR ol R, EE:(\
Acid N? N N (xi) o Acid or Base
——— —_— ———mee—
o Base
R1
15 (xxx) R, (xxxi) R,

Compounds of formula (xviii) which are either commercially available (e.g. Aldrich) or

prepared using standard methods, may be converted into compounds of formula
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(xx), typically by reaction with a protected ethanolamine (xix) where P4 rephesents a
suitable protecting group such as BOC, under Mitsunobu conditions uéing, for
example DIAD and triphenylphosphine in a suitable solvent such as THF.
Compounds of formula (xx) may be converted into compounds of formula (xxi) and
Jor (xxii) by treatment with acid, typically trifluoroacetic acid or hydrochloric acid.
Compounds of formula (xxi) may be also be converted into compounds of formula
(xxii) by heating in an appropriate solvent such as toluene at elevated temperatures
such as 80°C. Compounds of formula (xxii) may be converted into compdunds of
formula (xxiii) by treatment with an appropriate reducing agent such as lithium
aluminium hydride at a low temperature such as below 15°C, ina solventjsuch as
THF, then elevating the temperature for example to 80 °C. Compounds of formula
(xxiii) may be converted to compounds of formula (xxiv) by treatment with a Lewis
acid such as boron tribromide or a strong acid such as HBr.

Compounds of formula (xxiv) may be converted to a protected derivative (xxv), where
P, represents a suitable protecting group such as t-butyloxy carbonyl (BOC), as
described in Scheme 1 for conversion of (iii) to (iv). CompoUnds of formula (xxv) may
be converted into compounds of formula (xxvi) by treatment with
trifluoromethanesulphonic anhydride in an appropriate solvent such as byridine.
Compounds of formula (xxvi) may be converted into compounds of formula (xxvii) by
treatment with a suitable cyanide such as zinc cyanide in the presence of a catalyst
such as tetrakistriphenylphosphine palladium (0) in a suitable solvent such as DMF.
Compounds of formula (xxvii) may be converted into compounds of formula (I) using
methods analogous to those described for conversion of compounds of formula (v) to
certain compounds of formula (l) (Scheme 1)

An alternative route to intermediate (xxvii) where the cyano group is in the 9 position
and P, represents a suitable protecting group such as BOC, and R; and Ry are

hydrogen (represented by formula (xxviia) is illustrated in Scheme 4

Scheme 4
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OH o Ho/\/NH2 o OH N/\/OH
MgCi2 N
© (H.CHO)n Reducing agent \(j\
(xxxii) (xxxiii) (xxxiv)
Protection OH OH N’pg _zneNe }
— & "(\/ Mitsunobu @(\)
| P, o] catalyst
Br
(Xxxv) (xxxvi) (xxvna)

The compound of formula (xxxii) may be converted into the compound of formula
(xxxiii) by treatment with paraformaldehyde and dry magnesium chloride in an
appropriate solvent such as THF with heating under reflux. Compounds of formula
(xxxiii) may be converted into compounds of formula (xxxiv) by treatment with
ethanolamine in the presence of a reducing agent such as sodium
triacetoxyborohydride. Compounds of formula (xxxiv) may be converted to a
protected derivative (xxxv), where P, represents a suitable protecting group. such as
BOC as described in Scheme 1 for conversion (iii) to (iv). Compounds of formula
(xxxv) may be converted into compounds of formula (xxxvi), typically by cyclisation
under Mitsunobu conditions using, for example diisopropyl azodicarboxylate (DIAD)
and triphenylphosphine in a suitable solvent such as THF. Compounds of formula
(xxxvi) may be converted into compounds of formula (xxviia) by treatment with a
suitable cyanide source such as zinc cyanide as described in Scheme 1 for
conversion of (iv) to (v).

One route which may be used to prepare compounds of formula (I), wherein Ry, Ry,

R, and A are as described in formula (1), R3 represents (CH,)14CO,H and B is

NR,

(c)
is illustrated in Scheme 6. R is alkyl (for example ethyl, t-butyl) and Hal is chloro,

bromo or iodo.

Scherhe 5
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Compounds of formula (xxxvii) for example whereby the cyano group is in the 7
position (prepared for example, using the method described in Micheli, F. et al.
Journal of Medicinal Chemistry (2007), 50(21), 5076-5089), may be converted into
compounds of formula () using methods analogous to those described for the
conversion of compounds of formula (v) to certain compounds of formula (I) (Scheme

1)

All publications, including but not limited to patents and patent applications, cited in
this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth. |

The following Descriptions and Examples illustrate the preparation of compounds of

the invention.

Abbreviations:

g- grams

mg - milligrams

ml — millilitres

ul — microlitres

BOC,0O - bis(1,1-dimethylethyl) dicarbonate
MeCN - acetonitrile
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MeOH - methanol

EtOH — | ethanol

Et20 - diethyl ether

EtOAc — ethyl acetate

DCM - dichloromethane

DIAD - diisopropyl azodicarboxylate

DIPEA - diisopropylethylamine

DME - 1,2-bis(methyloxy)ethane

DMF — N,N-dimethylformamide

DMSO - dimethylsuiphoxide

d¢DMSO-- deuterated dimethylsulphoxide :
EDAC - N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloridé
EDC - N-(3-Dimethylaminopropyl)-N"-ethylcarbodiimide hydrochloridé
EDCI - N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
HOBT/HOBt — Hydroxybenzotriazole

IPA - isopropylalcohol

MeOD - deuterated methanol

NCS - N-chlorosuccinimide

PPh; — Triphenylphosphine

PyBOP — Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate
THF - tetrahydrofuran '
TFA - trifluoroacetic acid

dba - dibenzylidene acetone

RT - room temperature

°‘C- degrees Celsius

M- Molar

H- proton

S — singlet

d- doublet ‘
t- triplet |
q- quartet

MHz - megahertz

MeOD — deuterated methanol

LCMS — Liquid Chromatography Mass Spectrometry

LC/MS - Liquid Chromatography Mass Spectrometry

MS - mass spectrometry
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ES - Electrospray

MH+ — mass ion + H+

MDAP - mass directed automated preparative liquid chromatography. |
sat. — saturated

SCX - solid phase cation exchange chromatography

General chemistry section
The methods described below are given for illustrative purposes, intermediates in
the preparation of the examples may not necessarily have been prepared from the

specific batches described.

Preparation 1
7-lodo-2,3,4,5-tetrahydro-1H-2-benzazepin-1-one
|

N
0

7-Amino-2,3,4,5-tetrahydro-1H-2-benzazepin-1-one (may be prepared as described
in : Preparation of benzazepinylpyrrolidonylsulfonamides as Factor Xa inhibitors;
WQ02007059952) (500mg, 2.84 mmol) and triiodomethane (2234 mg, 5.67 mmol)
were dissolved in THF (100ml). Then 1,1-dimethylethyl nitrite (0.675 ml, 5.67 mmol)
dissolved in THF (20ml) was added drop-wise over 20 minutes and the resultant
solution stirred for 1 hour. The mixture was heated at 50 °C for 30 minutes. Most of
the solvent was removed by evaporation and the crude subjected to biotage
chromatography (EtOAc/hexane 3:1) to yield the title compound (550 mg) as a pale
yellow solid. MS (ES) C1oH10INO requires 287: found 287.8 (M+H)".

Preparation 2
7-lodo-2,3,4,5-tetrahydro-1H-2-benzazepine

N
H

7-lodo-2,3,4,5-tetrahydro-1H-2-benzazepin-1-one (Preparation 1) (550mg, 1.916
mmol) was dissolved in dry THF (70 ml) and treated with borane-THF complex (1M)
(11.49 ml, 11.49 mmol) and heated at reflux for 4 hours. Then the reaction was left
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SL
standing overnight. Additional borane-THF complex (1M, 2 ml) was added and the

reaction heated at reflux temperature for a further 2 hours and 30 minutes. Methanol
was carefully added to the cooled reaction mixture. The reaction was stirred until
fizzing stopped. Then 2N HCI (aq) (20ml) was carefully added portion-wise and, after
fizzing had subsided, the solution heated at 75 °C for 30 minutes. LC/MS showed
one major product. The reaction mixture was cooled and water was added (20ml).
The mixture was washed with EtOAc (40ml), basified with 2 N NaOH(aq) and
extracted with EtOAc (50ml). The EtOAc layer was dried over anhydrous MgSQ4 and
evaporated to yield the tiltle compound (400mg) as a white solid. MS (ES) C1oH12IN
requires 273: found 274 (M+H) .

Preparation 3
1,1-Dimethylethyl 7-iodo-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate

{QYK

7-lodo-2,3,4,5-tetrahydro-1H-2-benzazepine (Preparation 2) (450mg, 1.648 mmol)
was dissolved in DCM (30ml) and treated with BOC,O (0.459 ml, 1.977 mmol)
followed by triethylamine (0.459 ml, 3.30 mmol). The reaction mixture was stirred at
RT for 30 minutes. LC/MS showed one major product. The reaction was washed with
0.5M HCI (20ml), sat NaHCO; (20ml), dried over anhydrous MgSO, and evaporated
to yield the title compound (650 mg) as a colourless oil. MS (ES) C4sH20INO; requires
373; found 318 (M+H-56)".

Preparation 4
1,1-Dimethylethyl 7-cyano-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate

NC—&\\SO\K

1,1-Dimethylethyl-7-iodo-1 ,3,4,5-tetrahydro—2H-2-benzazepine-2—carboxylaté

(Preparation 3) (650mg, 1.742 mmol), zinc(ll)cyanide (123 mg, 1.045 mmol) and
tetrakis(triphenylphosphine)palladium(0) (201 mg, 0.174 mmol) were stirred in dry
DMF at 80 °C for 45 minutes. EtOAc (100ml) was added to the cooled: reaction
before washing with water (2x70ml) and brine (100ml). The EtOAc layer was dried
over anhydrous MgSO, and evaporated. TLC (EtOAc/hexane 1:3) showed 2 spots,
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one with a very high RF. The crude product was subjected to biotage
chromatography (EtOAc/hexane 1:3) and the lower RF spot was isolated. On
evaporation the title compound was obtained (350 mg) as a colourless oil. MS (ES)
C1sH20N20; requires 272; found 217(M+H-56)".

Preparation §
1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,3,4,5-tetrahydro-2H-2-

benzazepine-2-carboxylate

HON 0
H,N 0

1,1-Dimethylethy! 7-cyano-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate
(Preparation 4) (350mg, 1.285 mmol), hydroxylamine hydrochloride (223 mg, 3.21
mmol) and sodium bicarbonate (540 mg, 6.43 mmol) were suspended in ethanol (15
rhl) and stirred at 55 °C for 5 hours. The reaction mixture was left standing overnight.
LC/MS showed a single major product. Inorganics were removed by filtration,
washing well with 10% MeOH/DCM to dissolve any precipitated product. Solvent
evaporation yielded a white solid. Trituration with ether gave the title compound (320
mg). MS (ES) C16H23N303 requires 305; found 306.2 (M+H)".

Preparation 6
3-Chloro-4-[(1-methylethyl)oxy]benzoic acid
0

cl on
A |
Propan-2-ol (2.45 ml) and PPh; (1.18 g) were dissolved in THF (30 ml), coéled to 0
°C, treated with methyl 3-chloro-4-hydroxybenzoate (6.00 g) followed by the drop-
wise addition of DIAD (9.44 ml) and stirred at RT overnight. The reaction mixture was
then evaporated and purified on silica cartridges (4 x 100 g), eluting with a 0 to 40 %
mixture of EtOAc in pentane to give the crude product (7.00 g) as a colourless oil.
This was dissolved in MeOH (30 ml) and 2 M aqueous NaOH (30 ml) and stirred at
RT for a weekend. The reaction mixture was then evaporated and re-dissolved in
H,O. This solution was washed with Et,0, acidified to pH = 1 and extracted with

Et,0. These latter extracts were dried over anhydrous MgSO,, filtered and
evaporated to give the title compound (4.16 g) as a white solid. 8H (MeOD, 400MHz):
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1.37 (6H, d), 4.77 (1H, septet), 7.12 (1H, d), 7.90 (1H, d), 7.98 (1H, s). MS (ES):
C1oH1:*°ClO3 requires 214; found 215 (M+H)". '

Preparation 7
1,1-Dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2, 4-oxad|azol-

3-yl)-1,3,4,5-tetrahydro-2H-2- benzazeplne-2-carboxylate

v o
°—</ >—<\
N
Cl

3-Chloro-4-[(1-methylethyl)oxylbenzoic acid (Preparation 6) (105 mg, 0.491 mmol),
EDC (113 mg, 0.589 mmol) and HOBT (90 mg, 0.589 mmol) were dissolved in dry
DMF (5 ml) and stired for 5 minutes. 1,1-Dimethylethyl 7-
[hydroxyamino)(imino)methyl}-1,3,4,5-tetrahydro-2 H-2-be_nzazepine-2-carbo>§ylate

N

(Preparation 5) (150mg, 0.491 mmol) was added and the mixture stirred for 1 hour,
heated at 90 °C for 2 hours then left standing overnight. The reaction was heated at
90 °C for a further 3 hours. EtOAc (50ml) was added and the reaction washed with
sat. NaHCOj; (aq) (50ml) and water (2x50ml) before drying over anhydrous MgSO,
and evaporation of the solvent. The crude oil obtained was subjected biotage
chromatography (EtOAc/hexane 1:4) to give 100 mg of a colourless oil. The oil slowly
began to solidify overnight to a white waxy solid. Trituration with ether/hexane
yielded the title compound (38 mg) as a white solid after filtration. A further batch
(30mg) precipitated out of the solution slowly. §H (400 MHz, dsDMSO) 1.31 (9H, s),
1.36 (6H, d), 1.69 (2H, m), 3.06 (2H, m), 3.65 (2H, m), 4.44 (2H, s), 4.84-4.94 (1H,
m), 7.38-7.46 (2H, m), 7.84-7.91 (2H, m), 8.11 (1H, dd), 8.18 (1H, d).

Preparation 8
1,1-Dimethylethyl [7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]acetate

“oad

7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5- tetrahydro-
1H-2-benzazepine (Example 1) (60mg, 0.143 mmol) and caesium carbonate (140
mg, 0.428 mmol) were stirred in dry DMF (5 ml) and treated with tert-butyl
bromoacetate (0.032 ml, 0.214 mmol). The mixture was stirred at RT for 1.5 hours.
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EtOAc (50ml) and ether (20ml) were added and the mixture washed with water (3x
60ml) and brine (40ml). Drying over anhydrous MgSO, and evaporation of solvent
yielded a clear, colourless oil (80mg). The oil was subjected to biotage
chromatography (EtOAc/hexane 3:1) to give the title compound (65mg) as a clear,
colourless oil. MS (ES) CzHa,>°CIN3O, requires 497; found 498 (M+H)".

Preparation 9
1,1-Dimethylethyl 7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate

o)

oy o
f;HN ! ;
£

3-Cyano-4-[(1-methylethyl)oxy]benzoic acid (can be prepared as described in
W02005/58848) (302 mg, 1.474 mmol), EDC (339 mg, 1.768 rhmol) and HOBT (271
mg, 1.768 mmol) were stirred in DMF (3 mi) for 5 minutes. 1,1-Dimethy‘lethyl 7-
[(hydroxyamino)(imino)methyl}-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate
(Preparation 5) (450mg, 1.474 mmol) was added and the reaction mixture stirred at
RT for 1 hour. There was still some 3-cyano-4-[(1-methylethyl)oxy]benzoic acid acid
present. Further quantites of EDC (100mg) and 1,1-Dimethylgthyl 7-
[(hydroxyamino)(imino)methyl]-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate
(100mg) were added and the reaction stirred for 1 hour. Then the reaction was
heated at 80 °C for 3 hours and left standing overnight. The reaction was then
heated at 90 °C for 1 hour. EtOAc (70ml) was added and the reaction mixture
washed with sat. NaHCO; (50ml) and water (2x70ml), dried over anhydrous MgSO4
and evaporated. The crude material obtained was subjected to biotage
chromatography (EtOAc/hexane 1:2)., yielding a white solid on evaporation.
Trituration with ether yielded the title compound (320mg) as a white solid. N‘MR (400
MHz, dsDMSO) 1.31 (9H, s), 1.38 (6H, d), 1.69 (2H, br. s), 3.06 (2H, broad s), 3.65
(2H, br. s), 4.44 (2H, s), 4.94-5.03 (1H, m), 7.38-7.43 (1H, m), 7.56 (1H, d), 7.84-7.91
(2H, m), 8.40 (1H, dd), 8.50 (1H, d)

Preparation 10
1,1-Dimethylethyl [7-(5{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-
3-yl)-1,3,4,5-tetrahyd ro-2H-2-benzazepin-2-yl]lacetate |
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2—[(1-Methyléthyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1 H-2-benzazepin-7-yl)-1,2,4-
oxadiazol-5-yllbenzonitrile hydrochloride (Example 3) (70mg, 0.170 mmol) and
caesium carbonate (167 mg, 0.511 mmol) in dry DMF (5ml) were treated with tert-
butyl bromoacetate (0.038 ml, 0.256 mmol) and stirred at RT for 3 hours to give a
single product. EtOAc (40ml) was added and the mixture washed with water
(2X50ml), dried over anhydrous MgSO, and evaporated to yield the title compound
(85 mg) as a clear, coIdurIess oil. MS (ES) C2sH32N4+O4 requires 488; found 489
(M+H)".

Preparation 11
Ethyl 4-[7-(54{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]Jbutanoate

2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-2-benzazepin-7-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile hydrochloride (Example 3) (70mg, 0.170 mmol) and
caesium carbonate (167 mg, 0.511 mmol) in dry DMF (5ml) were treated with ethyl 4-
bromobutyrate (0.037 ml, 0.256 mmol) and stirred at 60 °C for 2 hours. Additional
quantities of ethyl 4-bromobutyrate (37 ul) were added and the reaction heated at 60
°C for 3 hours. The reaction was left standing overnight. EtOAc (50ml) was added
and the mixture washed with water (2x60ml), dried over anhydrous MgSO,4 and
evaporated to yield the titte compound (90mg) as a clear, colourless oil. MS (ES)
CasH32N4O,4 requires 488; found 489.0 (M+H)".

Preparation 12

1,1-Dimethylethyl 3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy] phenyi}-1,2,4-
oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]propan-oate

o
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2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1 H-2—benzazepin-7-y|)—1 2,4-
oxadiazol-5-yl]benzonitrile hydrochloride (Example 3) (70rhg, 0.170 mmol) and
caesium carbonate (167 mg, 0.511 mmol) were stirred in dry DMF (5ml) and treated
with 1,1-dimethylethyl 3-bromopropanoate (0.043 ml, 0.256 mmol) then stirred at 60
°C for 2 hours. Further quantities of 1,1-dimethylethyl 3—bromopropanoatej (44 ul)
were added and the reaction stirred at 60 °C for 3 hours. The reaction was left
standing overnight. 1,1-Dimethylethyl 3-bromopropanoate (43 ul) was added and the
reaction mixture stirred at 60 °C for 7 hours then left standing overnight. EtOAC
(50ml) was added and the reaction mixture washed with water (2x50ml), dried over
anhydrous MgSO, and evaporated to yield a clear, colourless oil (100mg). The oil
slowly solidified. Trituration with ether/hexane to yielded the title compound '(70 mg)
as a white solid. MS (ES) CxH34N4O, requires 502; found 503.0 (M+H).

Preparation 13
1,1-Dimethylethyl 6-{[(trifluoromethyl)sulfonyljoxy}-1,2,4,5-tetrahydro-3H-3-

benzazepine-3-carboxylate

0
W CF
-

o N

o
O
ox

To a stired solution of 1,1-dimethylethyl 6-hydroxy-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (may be prepared as described in W02006/002928)
(6.545g) in dry DCM (100 ml) under argon at -10 °C was added triethylémine (4 ml).
After 10 minutes trifluoromethanesulfonic anhydride (4.7 ml) was added dropwise
over 10 minutes. The colourless solution turned amber then red. The reaction was
allowed to reach RT over 30 minutes then stirred at RT for 18 hours. Then the
reaction was poured onto saturated sodium carbonate solution (100ml) and the DCM
layer collected, dried and evaporated. The title compound (5g) was obtained by
chromatography (eluting with DCM). 6H (400 MHz, CDCl3) 7.22-7.12 (3H, m), 3.59-
3.57 (4H, m), 3.01-2.99 (4H, m), 1.48 (9H, s); MS (ES) C1eH20F3NOsS requires 395;
found 340 [M+H-56]".

Preparation 14

1,1-Dimethylethyl 6-cyano-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

35



15

20

25

WO 2009/080725 | PCT/EP2008/067965 @

CN

N_{ 7<

1,1-dimethylethyl 6-{[(trifluoromethyl)sulfonyl]oxy}-1,2,4,5-tetrahydro-3H-3-benzaze-
pine-3-carboxylate (Preparation 13) (5g), zinc (lI) cyanide (1.5g) and
tetrakis(triphenylphoshine)palladium(0Q) (1.5g) were heated in dry DMF at 150 °C for
18 hours. The cooled reaction mixture was diluted with EtOAc (200 ml) and filtered.
The filtrate was washed with saturated sodium bicarbonate, (200 ml), water (200 ml)
and brine (200 ml). The crude reaction mixture was dried in the usual manner and
evaporated. Purification by chromatography (eluting with DCM) yielded‘the title
compound (3.4 g). 3H (400 MHz, CDCl3) 7.50 (1H, d), 7.35 (1H, d), 7.27-7.21 (1H,
m), 3.62-3.56 (4H, m), 3.22-3.20 (2H, m), 2.97-2.94 (2H, m), 1.47 (9H, s); MS (ES)
C16H20N,0, requires 272; found 217 [M+H-56]", 273 [M+H]".

Preparation 15
1,1-Dimethylethyl 6-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate

HON NH

e
ox

1,1-dimethylethyl 6-cyano-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
(Preparation 14) (1.15g), hydroxylamine hydrochloride (1.18g) and sodium
bicarbonate (1.76g) were heated at 60 °C in ethanol (100 ml) for 18 hours under
argon. The cooled reaction was evaporated to dryness, partitioned between DCM
(100 ml) and water (100 ml). The DCM layer was collected and the water layer
washed with DCM (50 ml). The combined DCM layers were dried and evéporated.
The title compound (506 mg) was isolated by chromatography eluting 'with 5%
methanol in DCM. 8H (400 MHz, CDCl3) 7.27 (1H, s) 7.16-7.13 (2H, m), 5.38 (1H, br.
s), 3.58-3.55 (4H, m), 3.05 (2H, br. s), 2.89 (2H, br. s) 1.46 (2H br. s), 1.12 (9H, br.
s); MS (ES) C4eH23N30; requires 305; found 306 [M+H]".

Preparation 16
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1,1-Dimethylethyl 6-(5-{3-cyano-4-[(1-methylethyl)oxy] phenyl}-1,2,4-oxadiazol-
3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate |

0 >T
\‘N N 0

Oy

1,1-Dimethylethyl 6-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzaze-
pine-3-carboxylate (Preparation 15) (360 mg, 1.179 mmol) was dissolved in THF (50
ml) and stirred with sodium hydride (60% dispersion in mineral oil, 51.9 mg, 1.297
mmol) under argon at room temperature for 30 minutes. Then methyl 3-cyano-4-[(1-
methylethyl)oxy] benzoate (may be prepared as described in WO2005058848) (388
mg, 1.768 mmol) was added as a THF solution (5ml) and the reaction heated at
reflux temperature for 1.5 hours. The cooled reaction was evaporated and partitioned
between DCM (100ml) and water (100ml). The water layer was washed with DCM
(50ml) and the combined DCM layers dried (hydrophobic frit) and evaporated. The
product was isolated by silica chromatography (eluting with DCM) to give 1,1-
dimethylethyl 6-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyi}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (505 mg, 1.011 mmol, 86 %
yield) as a white foam. 8H (400 MHz, CDCl;) 8.41 (1H, s), 8.33 (1H, dd), 7.7 (1H, dd),
7.31-7.25 (2H, m), 7.13 (1H, d), 4.80 (1H, sept), 3.63-3.62 (4H, m), 3.3-3.2 (2H, m),
2.95-3.05 (2H, m), 1.47 (6H, d), 1.43 (9H, br.s); MS (ES) C,;H3oN4O, requires 474;
found 475 [M+H]".

Preparation 17

1,1-Dimethylethyl 6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

y @, S

1,1-dimethylethyl 6-{(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzaze-

pine-3-carboxylate (Preparation 15) (170 mg, 0.557 mmol) was dissolved in THF (30
ml) and stirred with sodium hydride (24.49 mg, 0.612 mmol) under argon at room
temperature for 30 minutes. Then methyl 3-chloro-4-[(1-methylethyl)oxylbenzoate
(may be prepared as described in W02005058848) (191 mg, 0.835 mmol) was
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added and the reaction heated at reflux temperature for 1.5 hours. The cooled
reaction was evaporated and partitioned between DCM (100ml) and water (100ml).
The water layer was washed with DCM (50ml) and the combined DCM layers dried
(hydrophobic frit) and evaporated. The title compound was isolated by silica
chromatography (eluting with DCM). 1,1-dimethylethyl 6-(5-{3-chloro-4-{(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-

3-carboxylate (260 mg, 0.537 mmol, 96 % yield) was isolated as an off-white foam.
8H (400 MHz, CDCI5) 8.22 (1H, s), 8.05 (1H d), 7.68 (1H, d), 7.30-7.24 (2H, m), 7.06
(1H, d), 4.72 (1H, sept), 3.65-3.55 (4H, m), 3.35-3.25 (2H, m), 2.95-3.05 (2H, m),
1.45 (6H, d), 1.43 (9H, s); MS (ES) CxsHso> CIN;O, requires 483; found 484 [M+H]".

Preparation 18
1,1-Dimethylethyl 3-[6-(5-{3-chloro-4-[(1-methylethyl)oxy] phenyl}-1,2,4-
oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]propan-oate

\(OC;Q\({\/N N/\)O\\ojv

In a 5 ml microwave reaction vessel was added 6-(5-{3-chloro-4-[(1-methyl

ethyl)oxy]phenyl}-1,2,4-oxadiazol-3-y1)-2,3,4,5-tetrahydro-1H-3-benzazepine ~ (Free
base of Example 8, obtained by standard methods e.g. partitioning between organic
and basic aqueous solvents and collecting organic solvent) (70 mg) in DMF (3 ml) to
give a brown solution. Then potassium carbonate (101 mg) was added followed by
1,1-dimethylethyl 3-bromopropanoate (38.1 mg, 0.182 mmol). The reaction mixture
was heated at 100 °C for 10 minutes. The cooled reaction mixture was diluted with
DCM (5 ml) and purified by SCX (washing with methanol and eluting the crude amino
ester with methanolic ammonia). Purification by MDAP yielded the amino ester, 1,1-
dimethylethyl  3-[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]propanoate (25 mg, 0.046 mmol, 25.4 %
yield) isolated as a light yellow oil. MS (ES) C2sH3PCIN3O,4 requires 511; found 512
[M+H]". j

Preparation 19
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1,1-Dimethylethyl [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]acetate

o4

In a 5 ml microwave reaction vessel was added 6-(5-{3-chloro-4-[(1-methylethyl)
oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride
(Example 8) (110 mg, 0.262 mmol). Then potassium carbonate (101 mg) was added
followed by 1,1-dimethylethyl bromoacetate (51.0 mg, 0.262 mmol). The: reaction
mixture was heated at 100 °C for 10 minutes. The cooled reaction mixture was
diluted with DCM (5 ml) and purified by SCX (washing with methanol and eluting the
crude amino ester with methanolic ammonia). 1,1-dimethylethyl [6-(5-{3-chloro-4-{(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepin-3-
yilacetate (120 mg, 0.241 mmol, 92 % yield) was isolated as a pale yellow oil. MS
(ES) Cz7H323SCIN304 requires 497; found 498 [M+H]".

Preparation 20
3-Cyano-N-hydroxy-2-methylbenzenecarboximidamide

HO-N

HN \ CN
A suspension of 2,6-dicyanotoluene (25.0 g, 176 mmol), hydroxylamine
hydrochloride (73.0 g, 1.06mol) and triethylamine (142 g, 1.41 mol) in chloroform
(500 ml) was stirred at 50 °C for 7 h, then allowed to stand at room temperature
overnight. The reaction mixture was cooled in ice, treated with 5M HCI to pH1 and
extracted three times with chloroform. The aqueous was extracted with THF (x 7),
cooled in ice, raised to pH4 with 40% NaOH and extracted with THF (x 3). The latter
THF extracts were combined and evaporated to dryness to give a buff solid
consisting of the product and approximately a third of an equivalent of triethylamine
(11.0 g). 'H NMR (400 MHz, ds-MeOH) § (inter alia) 7.70-7.76 (1H, m), 7.57-7.63
(1H, m), 7.35-7.62 (1H, m), 2.58 (3H, s); MS (ES) C¢gHgN3O requires 175; found 176
[M+H]". The former seven extracts of THF were combined, evaporated to dryness

and dissolved in water. The aqueous solution was extracted twice with chloroform,
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adjusted to pH4 and extracted with THF (x 3). Evaporation of the combined THF

extracts gave a further 4.5 g of product.

Preparation 21
3-(5-{3-Ch|oro-4-[(1 -methylethyl)oxy]lphenyli}-1,2,4-oxadiazol-3-yl)-2-

methylbenzonitrile

To a solution of 3-cyano-N-hydroxy-2-methylbenzenecarboximidamide (Preparation
20) (1.70 g, 9.70 mmol) in THF (100 ml) was added sodium hydride (0.427 g, 10.67
mmol) under argon at rt and the suspension stirred for 30 min. Then methy! 3-chloro-
4-[(1-methylethyl)oxylbenzoate (may be prepared as described in W02005058848)
(3.33 g, 14.56 mmol) was added and reaction heated at reflux for 45 minutes, then
cooled to RT and stirred for 3 days.

Separately, to a suspension of 3-cyano-N-hydroxy—2—methylbenzenécarbox—
imidamide (Preparation 20) (10.48 g, 59.8 mmol) in THF (250 ml) under argon at rt
was added sodium hydride (2.87 g, 71.8 mmol) portionwise and the resulting
suspension stimed at RT for 30 minutes. Methyl 3-chloro-4-[(1-
methylethyl)oxylbenzoate (19.9 g, 87 mmol) was added and reaction heated at reflux
for 4 h, then stirred at rt for 16 h.

The two reaction mixtures were combined. Water (200 ml) was added then the
mixture extracted with DCM (2x250 ml). The organic layers were combined, washed
with brine (100 ml) and concentrated in vacuo to give a crude white solid (28.1 g).
The soIid.was redissolved in DCM (200 ml), THF (150 ml) and EtOH (50 ml) and
passed through a short plug of silica (1 cm deep). Elution with DCM followed by
concentration in vacuo gave a pale yellow solid 3-(5-{3-chloro-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2-methylbenzonitrile  (18.10 g, 51.2
mmol, 80 % vyield). Elution of the silica with DCM-EtOH (2:1) followed by
concentration in vacuo gave a pale yellow solid 3-(5-{3-chloro-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2-methylbenzonitrile  (2.81 g 6.35
mmol, 10 % yield). Both batches were analytically identical. '"H NMR (400 MHz,
CDCl3) 6 8.27 (1H, d), 8.22 (1H, d), 8.05 (1H, dd), 7.77 (1H, d), 7.45 (1H, t), 7.07 (1H,
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d), 4.73 (1H, sept), 2.90 (3H, s), 1.47 (6H, d); MS (ES) CigH16>°CIN;0, requires 353;
found 354 [M+H]".

Preparation 22
2-(3-Buten-1-yl)-3-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-

yl)benzonitrile
O~nN
0 N
_< N CN

To a solution of diisopropylamine (15.15 ml, 106 mmol) in dry THF (650 m) at -78 °C
under Ar was added "BuLi (44.3 ml, 70.9 mmol) down the side of the flask and the
resulting solution stimed for 1 h. A solution of 3-(5-{3-chloro-4-[(1-

methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2-methylbenzonitrile  Preparation 21)
(12.54 g, 35.4 mmol) in dry THF (100 mil) under Ar was added dropwise at ~10
mimin™, and the resulting dark blue solution stirred at -78 °C for 45 min. Allyl bromide
(6.13 ml, 70.9 mmol) was added dropwise at ~3 mimin™, and the resulting dark red
solution stirred for 30 min at -78 °C. 1 M HCl(aq) (375 ml) was added, the mixture
allowed to warm to RT then the layers separated. The aqueous was extrécted with
EtOAc (2 x 125 ml), then the combined organics washed with brine (250 ml), dried
(MgSQy,), filtered and concentrated in vacuo to give a crude red oil (12.8 g). This was
redissolved in DCM (20 ml) and added to a pre-wet (isohexane) column of silica (5
cm X 5 cm). Elution with EtOAc-isohexane (1:3) and concentration of the desired
fractons gave a pale orange solid 2-(3-buten-1-yi)-3-(5-{3-chloro-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)benzonitrile (9.50 g, 20.98 mmol, 59.2
% yield). "H NMR (400 MHz, CDCl;) 8 8.26 (1H, d), 8.24 (1H, d), 8.05 (1H, dd), 7.79
(1H, d), 7.46 (1H, t), 7.07 (1H, d), 5.94 (1H, ddt), 5.07 (1H, dq), 5.01 (1H, dd), 4.73
(1H, sept), 3.40 (2H, t), 2.47 (2H, qd), 1.45 (6H, d); MS (ES) CxH2 CIN;O; requires
393; found 394 [M+H]".

Preparation 23
3-[2-(Aminomethyl)-6-(5-{3-chloro-4-[(1-methylethyl)oxy] phenyl}-1,2,4-
oxadiazol-3-yl)phenyl]-1-propanol
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Through a solution of 2-(3-buten-1-yl)-3-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-
1,2,4-oxadiazol-3-yl)benzonitrile (Preparation 22) (8.26 g, 20.97 mmol) in DCM (125
ml) under Ar at -78 °C was bubbled Ar then O, (5 min each). The ozonoliser (model
502; 75 th™'; 0.3 A) was switched on and the orange solution ozonolised until it had
turned an opaque green-grey colour (3 hrs). The ozonoliser was switched off, and
O,, then Ar bubbled though the solution (10 min each). The solution was allowed to
warm to RT under Ar, then concentrated in vacuo to give an opaque yeIIoW oil. This
was redissolved in dry THF (200 ml), BH;.DMS (9.96 ml, 105 mmol) added (CARE:
gas evolution), and the solution stirred at RT for 18 hrs and then at 40 °C for 3 hrs.
The reaction was cooled to 0 °C, then 0.1M aqueous HCI (150 ml) was added
cautiously (CARE: gas evolution), then allowed to stir at RT for 18 hrs. The solution
was passed directly down an SCX-2 column (50 g), washing with MeOH. The
product was eluted with 0.5M NH; in MeOH; concentration in vacuo gave an orange
foam 3-[2-(aminomethyl)-6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol
-3-yl)phenyl}-1-propanol (2.73 g, 3.95 mmol, '18.9 % yield). '"H NMR (400 MHz,
CDCls) 6 (inter alia) 8.23 (1H, d), 8.05 (1H, dd), 7.86 (1H, d), 7.46 (1H, d), 7.34 (1H,
t), 7.06 (1H, d), 4.72 (1H, sept), 4.03 (2H, s), 3.47 (2H, t), 3.27 (2H, t), 1.78 (2H,
quin), 1.45 (6H, d); MS (ES) C,1H24*CIN3O3 requires 401; found 402 [M+H]".

Preparation 24
1,1-Dimethylethyl [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]acetate

cl

= *(SD I

To a solution of 3-[2-(aminomethyl)-6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-
1,2,4-oxadiazol-3-yl)phenyl]-1-propanol (Preparation 23) (424 mg, 1.055 mmol) and
triphenylphosphine (1384 mg, 5.28 mmol) in dry DCM (150 ml) at RT undefr Ar was
added DIAD (0.974 ml, 5.01 mmol) dropwise over 2 min and the resulting paie yellow
solution stirred at RT for 2 hrs. The solution was concentrated to ~10 mi, then
passed down an SCX-2 cartridge (10 g), washing with MeOH. The product was
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eluted with 0.5M NH3 in MeOH; concentration in vacuo gave a pale orange oil (>900
mg). SCX-2 purification was repeated to remove remaining triphenylphosphine oxide
to give a pale yellow oil (314 mg). The oil was redissolved in DCM (40 ml), BOC,0O
(0.367 ml, 1.583 mmol) and DMAP (6.44 mg, 0.053 mmol) added sequentially and
stirred under Ar for 2 hrs. Saturated aqueous NH,CI (20 ml) was added then the
aqueous extracted with DCM (25 ml). The organic layers were combined, passed
through a hydrophobic frit and concentrated in vacuo to give a crude pale brown oil
(496 mg). Flash chromatography (silica; Flash 25M; linear gradient (0.1-1%) MeOH
in DCM) gave a vyellow oil 1,1-dimethylethyl  6-(5-{3-chloro-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepine-
2-carboxylate (130 mg). This material was redissolved in 4 M HCI in dioxane (5 ml,
20.00 mmol) and stirred at RT for 3 hrs. The solution was added to an SCX-3 column
(10 g) and washed with MeOH. The product was eluted with 0.5 M NH; in MeOH;
concentration in vacuo gave a pale white solid (102 mg).The product was redissolved
in dry DMF (3 ml); potassium carbonate (74.1 mg, 0.536 mmol) and tert-butyl
bromoacetate (0.042 mi, 0.281 mmol) were added, then the suspension irradiated to
100 °C for 10 min in the microwave. The mixture was diluted with DCM (7 ml), then
added to an SCX-3 cartridge (10 g) and washed with MeOH. The product was eluted
with 0.5 M NH; in MeOH; concentration in vacuo gave an orange oil (57 mg).
Reverse-phase mass-directed auto-purification (MDAP) gave the product in a water-
MeCN solution. The desired fractions were added to an SCX-3 cartridge (1g) and
washed with MeOH. The product was eluted with 0.5 M NH3; in MeOH; concentration
in vacuo gave a clear film (21.4 mg) a 5:2 ratio mixture of 1,1-dimethylethyl [6-(5-{3-
chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-
benzazepin-2-yllacetate and  [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]acetic acid. Major
component: '"H NMR (400 MHz, CDCl;) §8.22 (1H, d), 8.05 (1H, dd), 7.68 (1H, d),
7.26 (1H, d), 7.25 (1H, t), 7.06 (1H, d), 4.72 (1H, sept), 4.14 (2H, s), 3.28 (2H, br s),
3.23 (2H, t), 3.16 (2H, s), 1.77 (2H, m), 1.47 (9H, s), 1.43 (6H, d); MS (ES)
C27H5>°CIN;O, requires 497; found 498 [M+H]*.

Preparation 25
8-(Methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
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MeO 03
N
H

0

DIAD (32.1 ml, 165 mmol) was added dropwise over 15 mins to a stirred, ice-cooled
solution of methyl 2-hydroxy-4-(methyloxy)benzoate (24.18 g, 150 mmol), 1,1-
dimethylethyl (2-hydroxyethyl)carbamate (27.3 g, 1560 mmol) and triphenylphosphine
(43.3 g, 165 mmol) in THF (450 ml) then stirred and allowed to warm to room
temperature over 2 hours. The reaction mixture was evaporated to give 129.9g of a
viscous yellow oil. Trifluoroacetic acid (60 ml, 779 mmol) in dichloromethane (DCM)
(350 ml) were added and the reaction left at room temperature for 65 hours then
evaporated to dryness. The resultant residue was dissolved in 500ml of ether and
extracted with 2M HCI (200ml and 2x75ml). Combined acid extracts were washed
with 200ml of ether then 500g of ice added along with 250ml of EtOAc and the
mixture basified with 50% sodium hydroxide with vigorous stirring. The organics were
separated and the aqueous further extracted with 4x75ml of EtOAc and the
combined organics dried (magnesium sulphate) and evaporated to give 21.1g of a
yellow oil. The oil was dissolved in toluene (350 ml) and stirred and refluxed for 24
hours then evaporated and purified by flash chromatography eluting with EtOAc to
give the title compound (8.61g) as a white solid. MS (ES) C4oH{1NO; requires 193;
found 194 [M+H]".

Preparation 26
8-Hydroxy-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

HO 03
N
H

o}
A mixture of 8-(methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation 25)
(7.98 g, 41.3 mmol) and hydrobromic acid (100 ml, 1842 mmol) was stirred and
heated at 110 °C for 7 hours. Then the reaction mixture was evaporated and
azeotroped twice with 150ml of ethanol to give the title compound (8.66g) light brown
solid which was used without purification. MS (ES) CgHgNO3 requires 179; found 180
[M+H]". '

Preparation 27
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15

25

8-[(Phenylmethyl)oxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

Aty
O

' o
A mixture of 8-hydroxy-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation 26)
(8.66 g, 48.3 mmol), benzyl bromide (6.32 ml, 53.2 mmol) and potassium carbonate
(20.04 g, 145 mmol) in DMF (80 ml) was stirred and heated at 60 °C for 2 hours. Tﬂe
cooled reaction was diluted with EtOAc/water (300 ml of each) and the aqueous
extracted with EtOAc (2x75ml). Combined organics were washed with 3x100ml of
water, dried (magnesium sulphate), evaporated, triturated with ether and filtered off
to give the title compound (8.39g) as a white solid. MS (ES) C4sH1sNO3 requires 269;
found 270 [M+H]".

Preparation 28
8-[(Phenylmethyl)oxy]-2,3,4,5-tetrahydro-1,4-benzoxazepine

O

1M Lithium aluminium hydride (62.4 mi, 62.4 mmol) in THF was added under argon
to a stirred solution of 8-[(phenylmethyl)oxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-
one (Preparation 27) (8.39 g, 31.2 mmol) in THF (150 ml) with ice bath cooling over 5
minutes. The resulting solution was heated with stirring at 60 °C for 3 hours. The
reaction was cooled and carefully quenched by slow addition with ice cooling of
150ml of 2M sodium hydroxide followed by 150m! of EtOAc. The organics were
separated and aqueous extracted with 100ml of EtOAc. The combined organic
extracts were dried (magnesium sulphate) and evaporated to give the title compound
(7.539) as a light coloured oil. MS (ES) C1sH17NO, requires 255; found 256 [M+H]".

Preparation 29
1,1-Dimethylethyl 8-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

O~ y¢

carboxylate
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BOC,0 (7.52 ml, 32.4 mmol) was added to a solution of 8-[(phenylmethyl)oxy]-
2,3,4,5-tetrahydro-1,4-benzoxazepine (Preparation 28) (7.52 g, 29.5 mmol) in DCM
(100 ml) and kept at room temperature for 30 minutes. Then the reaction was
evaporated to dryness and purified by flash chromatography eluting with 5% EtOAc
in iso-hexane changing to 15% EtOAc in iso-hexane to elute product. Triturated with
iso-hexane and filtered off to give 7.37g of white solid. MS kES) C21H2sNO4 requires
355; found 300 [M+H-56]".

Preparation 30
1,1-Dimethylethyl 8-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

O

ROOE
I

1,1-Dimethylethyl 8-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 29) (7.35 g, 20.68 mmol) in a mixture of THF (40 ml) and
EtOH (40 ml) was hydrogenated with 10% palladium on carbon (0.735 g, 6.91 mmol)
for 18 hours then filtered and evaporated to give the title compound (5.49g) as a
white solid. MS (ES) C44H1gNO4 requires 265; found 166 [M+H-100]".

Preparation 31
1,1-Dimethylethyl 8-{[(trifluoromethyl)sulfonyl]oxy}-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate

F3
o=?=o

0. 0\N>
: - o

Trifluoromethanesulfonic anhydride (0.253 mi, 1.498 mmol) was added to an ice

cooled solution of 1,1-dimethylethyl 8-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 30) (0.265 g, 0.999 mmol) in pyridine (4 ml) and stirred for
one hour. The reaction mixture was evaporated, dissolved in 40ml of EtOAc and
washed with 20ml of 2M HCI and 20mi of saturated sodium bicarbonate then dried
(magnesium sulphate) and evaporated to give the title compound (399mgs) as a
yellow gum. MS (ES) CysH1sF3NQOgS requires 397; found 298 [M+H-100]".
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Preparation 32
1,1-Dimethylethyl 8-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

NC< : :O>

%o

&R
A mixture of 1,1-dimethylethyl 8-{[(trifluoromethyl)sulfonyljoxy}-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate (Preparation 31) (0.397 g, 0.999 mmpl), zinc
cyanide (0.176 g, 1.499 mmol) and tetrakis(triphenylphosphine)palladium(O) (0.115
g, 0.100 mmol) in DMF (4 ml) was stirred and heated at 80 °C for 2 hours then
cooled and diluted with EtOAc/water (40ml of each) and the organic washed with
3x20ml of water, dried (magnesium sulphate), evaporated and purified by flash
chromatography eluting with 1:4 EtOAc/iso-hexane to give the title compound

(198mgs) as a gum which crystallised slowly. MS (ES) C4sH1sN.O3 requires 274;
found 175 [M+H-100]". ‘

Preparation 33
1,1-Dimethylethyl 8-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate

OH

o .
H,N 3
N)’o
AN
A mixture of 1,1-dimethylethyl 8-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 32) (0.195 g, 0.711 mmol), hydroxylamine hydrochloride
(0.099 g, 1.422 mmol) and sodium bicarbonate (0.299 g, 3.55 mmol) in ethano! (5 mi)
was stirred and heated at 60 °C for 3 hours. The reaction mixture was cooled,
evaporated and dissolved in EtOAc/water (40ml of each, some warming needed) and

the organics dried (magnesium sulphate) and evaporated to give the title cpmpound
(210mgs) as a white solid. MS (ES) CsH,1N30,4requires 307; found 308 [M+H]*.

Preparation 34
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1,1-Dimethylethyl 8-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

":Q‘%Qwk

A mixture of 1,1-dimethylethyl 8-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate (Preparation 33) (0.195 g, 0.634 mmol), 3-chloro-
4-[(1-methylethyl)oxy]benzoic acid (Preparation 6) (0.136 g, 0.634 mmol), EDC
(0.146 g, 0.761 mmol) and HOBT (0.107 g, 0.698 mmol) DMF (4 ml) was stirred at
room temperature for 20 minutes then heated at 100 °C for 17 hours. Th‘e cooled
reaction mixture was diluted with EtOAc/water (40ml of each) and the organics

- collected, dried (magnesium sulphate), evaporated and purified by biotage

chromatography in 1:4 EtOAc/iso-hexane to give the title compound (172mgs) as a
white solid. MS (ES) CasH26°CIN;O5 requires 485; found 486 [M+H]"; CasHos> CIN3Os
requires 487; found 488 [M+H]".

Preparation 35
Ethyl 3-[8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate

‘%Q’@\@QH

CO,Et
A  mixture of 8-(5-{3-chloro-4-{(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine (Example 13) (0.036 g, 0.199 mmol), ethyl 3-
bromopropanoate (0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) was
stired and heated at 80 °C for 4 hours when a further portion of ethyl 3-
bromopropanoate (0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) were
added and heated overnight when a further portion of ethyl 3-bromopropanoate
(0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) were added and heated
for 3 more hours when all starting material gone. The cooled reaction mixture was
diluted with EtOAc/water (30ml of each) and the organics dried (magnesium
sulphate), evaporated and purified by flash chromatography eluting with 1:1
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EtOAc/iso-hexane to give the title compound (90mgs) as a colourless gum. MS (ES) <>T(

CasH6>°CIN;O5 requires 485; found 486 [M+H]".

Preparation 36
Ethyl 4-[8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate

\Y (o}
N
M\ o
A  mixture of 8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine (Example 13) (0.127 g, 0.3 mmol), DIPEA

(0.052 ml, 0.300 mmol) and ethyl 4-bromobutanoate (0.059 g, 0.300 mmol) in
acetonitrile (5 ml) was stirred and heated at 70 °C for 15 hours. The cooled reaction

mixture was diluted and dissolved in EtOAc/water (30ml of each) and the organics
dried (magnesium sulphaté), evaporated and purified by flash chromatography
eluting with 1:1 EtOAc/iso-hexane to give the title compound (106mgs) as a
colourless gum. MS (ES) CusH10°CIN3Os requires 499; found 500 [M+H]".

Preparation 37
1,1-Dimethylethyl [8-(5-{3-chloro-4-[(1-methylethyl)oxy] phenyl}-1,2,4-
oxadiazol-3-yl)-2,3-dihydro-1,4-benzoxazepin-4(5H)-yl]acetate

A mixture of 8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine (Example 13) (0.127 g, 0.301 mmol), 1,1-
dimethylethyl bromoacetate (0.117 g, 0.601 mmol) and DIPEA (0.210 ml, 1.203
mmol) in acetonitrile (5 ml) was stirred and heated at 70 °C for one hour. The cooled
reaction mixture was diluted with EtOAc/water (30ml of each) and the organics dried
(magnesium sulphate), evaporated and purified by flash chromatography eluting with
1:2 EtOAc/iso-hexane to give the title compound (130mgs) as a colourless gum. MS
(ES) Ca6H30>°CIN3Os requires 499; found 500 [M+H]".
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Preparation 38
1-Methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl) benzoate

0
O—Q—(
Ralhat

A mixture of 4-hydroxy-3-(trifluoromethyl)benzoic acid (2.5 g, 12.1 mmol), 2-
iodopropane (2.42 ml, 24.3 mmol) and potassium carbonate (3.35 g, 24.3 mmol) in
N,N’-dimethylformamide (200 ml) was heated at 70 °C for 4 hrs. The reaction
mixture was partially concentrated in vacuo and the residue partitioned between
EtOAc (150 ml) and water (150 ml) containing some aqueous sodium hydroxide.
The aqueous phase was extracted with further EtOAc (2 x 100 ml) and the combined
organic fractions dried (hydrophobic frit phase separator) and concentrated in vacuo
to give the crude title compound as a yellow oil (3.6 g, 12.1 mmol). 8H (d¢DMSO,
400 MHz): 8.16 (1H, dd), 8.08 (1H, d), 7.43 (1H, d), 5.13 (1H, septet), 4.91 (1H,
septet), 1.32 (12H, d).

Preparation 39
4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)benzoic acid

o)
O

Bovss

To a mixture of 1-methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate
(Preparation 38) (3.63 g, 12.5 mmol) in ethanol (100 ml) was added aqueous sodium
hydroxide (12.5 M, 10.0 ml, 125 mmol) and the reaction heated to reflux for 3 hrs.
The mixture was concentrated in vacuo and the residue partitioned between EtOAc
(100 ml) and water (100 ml) and acidified with aqueous hydrochloric acid. The
aqueous layer was extracted further with EtOAc (100 ml) and the combined organic
layers dried and concentrated in vacuo to give the title compound as a yellow solid
(2.68 g, 10.8 mmol). MS (ES-): C1Hy1F303 requires 248; found 247 [M-H"].

Preparation 40
2-(Trifluoromethyl)-4-biphenylcarboxylic acid
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O, 2

F.C

The reaction was split into 4, using a quarter of the reagents shown in each: to a
mixture of 4-bromo-3-(trifluoromethyl)benzonitrile (4 g, 16.00 mmol), phenylboronic
acid (3.90 g, 32.0 mmol) and potassium carbonate (6.63 g, 48.0 mmol) in DMF (64
ml) was added palladium tetrakistriphenylphosphine(0) (1.849 g, 1.600 mmol). Each
reaction was heated in the microwave at 150 °C for 30 minutes. The combined
reaction mixtures were filtered through Celite®, washed with EtOAc and the solvent
removed in vacuo. The residue was partitioned between EtOAc (100 ml) and water
(100 ml) and the organic phase washed with sodium bicarbonate solution (100 mi).
The organic phase was dried (MgSQ,), filtered and the solvent removed in vacuo.
The brown oil was triturated with DCM and filtered to give a pale yellow solid, 2-
(trifluoromethyl)-4-biphenylcarboxamide (2.47 g) which was used without further
purification. To 2-(trifluoromethyl)-4-biphenylcarboxamide (2 g, 7.54 mmol) in ethanol
(80 ml) was added potassium hydroxide (4.23 g, 75 mmol) and water and the mixture
heated to 90 °C for 18 hrs. The reaction mixture was concentrated in vacuo and the
residue partitioned between DCM (100 ml) and 2M HCI (100 ml). The organic phase
was isolated and dried (hydrophobic frit phase separator) and the solvent refnoved in
vacuo to give the crude product. Chromatographic purification using the Biotage
Horizon, reverse phase cartridge, eluting 5-100 % MeCN in water to give the title
compound as an off-white solid (960 mg). LCMS (ES-): Cq4HoF;0, requires 266;
found 265 [M-H"]

Preparation 41
1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-

benzazepine-3-carboxylate
O
I _

NOH

A suspension of 1,1-dimethylethyl 7-cyano-1,2,4,5-tetrahydro-3H-3-benzazepine-3-
carboxylate (may be prepared as described in WO2002040471) (5 g, 18.36 mmol),
hydroxylamine hydrochloride (2.55 g, 36.7 mmol) and sodium bicarbonate (7.71 g, 92
mmol) in ethanol (250 ml) was heated at 50°C overnight. Further hydroxylamine
hydrochloride (0.638 g, 9.18 mmol) was added to the reaction mixture and heating at
50°C continued for 5h. The reaction mixture was allowed to cool and the solid filtered
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off, the solution was concentrated in vacuo to yield the title compound as a white %’Lk

solid (5.77 g, 17.01 mmol, 93 % yield). 8H (dsDMSO, 400 MHz): 9.56 (1H, s), 7.52-
7.37 (2H, m), 7.14 (1H, d), 5.77 (2H, br s), 3.50-3.32 (4H, m), 2.91-2.80 (4H, m), 1.41
(9H, s). MS (ES): C1sH23N303 requires 305; found 306 [M+H]".

Preparation 42
1,1-Dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-

3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

h¢ PO
CI:O\/N@
ol

To a solution of 3-chloro-4-[(1-methylethyl)oxy]benzoic acid (Preparation 6) (1.406 g,
6.55 mmol) in DMF was added HOBT (1.103 g, 7.20 mmol) and EDC (1.381 g, 7.20
mmol), the resultant solution was stirred under argon for 10 mins at room temp. 1,1-
dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1 ,2,4,B—tetrahydro-3H-3-benzazepine-
3-carboxylate (Preparation 41)(2 g, 6.55 mmol) was then added to the reaction
mixture and the solution heated at 80°C overnight. The solvent was removed in
vacuo and the residue dissolved in methanol for purification by Biotage Horizon,
reverse phase cartridge, eluting 5-100 % acetonitrile in water. The product containing
fractions (last 5) were concentrated in vacuo to yield the title compound as a yellow
oil (950 mg, 1.87 mmol, 29 % yield). 8H (dsDMSO, 400 MHz): 8.19 (1H, d), 8.11 (1H,
dd), 7.83-7.89 (2H, m), 7.45 (1H, d), 7.37 (1H, d), 4.89 (1H, sept), 3.50 (4H, br.s),
2.96 (4H, br.s), 1.41 (9H, s), 1.36 (6H, d). MS (ES): CxHz*°CIN3O, requires 483;
found 384 [M+H-100]".

Preparation 43
1,1-Dimethylethyl-7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

T A

3-Cyano-4-[(1-methylethyl)oxylbenzoic acid (can be prepared as described in
WO02005/58848) (687 mg, 3.63 mmol), HOBT (539 mg, 3.99 mmol) and EDC (762
mg, 3.99 mmol) were stirred in DMF (30 ml) under argon for 20 minutes. 1,1-
dimethylethyl 7-[(hydroxyamino)(imino)methyl}-1,2,4,5-tetrahydro-3H-3-benzazepine-
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3-carboxylate (Preparation 41) (1.11 g, 3.63 mmol) was added and the mixture
stirred at room temperature for 4 h before it was heated to 80 °C for 20 h. The
reaction mixture was partitioned between EtOAc (80 ml) and water (80 ml) and the
organic layer washed with aqueous sodium bicarbonate and water before it was
dried in the usual manner and evaporated. The residue was triturated with methanol
to give the title compound as a white solid (981 mg, 2.07 mmol). &H (dsDMSO, 400
MHz): 8.50 (1H, d), 8.40 (1H, dd), 7.88 (1H, br.s), 7.85 (1H, dd), 7.56 (1H, d), 7.38
(1H, d), 4.98 (1H, septet), 3.53-3.47 (4H, m), 3.00-2.92 (4H, m), 1.41 (9H, s), 1.39
(6H, d).

Preparation 44 _
1,1-Dimethylethyl 7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoro-methyl)phenyl]-1,2,4-
oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

T PO

4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)benzoic acid (Preparation 39) (744 mg, 3.00
mmol), HOBT (446 mg, 3.30 mmol) and EDC (630 mg, 3.30 mmol) were stirred in
DMF (28 ml) wunder argon for 20 minutes. 1,1-dimethylethyl  7-
[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
(Preparation 41) (915 mg, 3.00 mmol) was added and the mixture stirred at room
temperature for 2 hrs before it was heated to 80 °C for 20 hrs. The reaction mixture
was partitioned between EtOAc and water and the organic layer washed with
aqueous sodium bicarbonate before it was dried in the usual manner and
evaporated. The residue was purified by Biotage Horizon, reverse phase cartridge,
eluting with 5-100% acetonitrile in water to give the title compound (749 mg, 1.45
mmol). &H (dgDMSO, 400 MHz): 8.40 (1H, dd), 8.31 (1H, d), 7.89 (1H, br.s), 7.86
(1H, dd), 7.58 (1H, d), 7.37 (1H, d), 4.98 (1H, septet), 3.54-3.46 (4H, m), 3.00-2.92
(4H, m), 1.41 (9H, s), 1.36 (6H, d).

Preparation 45
1,1-Dimethylethyl  7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
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(o]
g ~ B
Fe f%@
2-(Trifluoromethyl)-4-biphenylcarboxylic acid (Preparation 40) (284 mg, 1.07 mmol),
HOBT (159 mg, 1.18 mmol) and EDC (225 mg, 1.18 mmol) wére stirred in DMF (10
ml) under argon for 20 minutes. 1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 41) (326 mg, 1.07
mmol) was added and the mixture stirred at room temperature for 2.5 h before it was
heated to 80 °C for 16 h. The reaction mixture was partitioned between EtOAc (30
ml) and water (30 mi) and the organic layer washed with aqueous: sodium
bicarbonate and water before it was dried (phase separator) and evaporated. The
residue was triturated with methanol to give the title compound as a white solid (370
mg, 0.69 mmol). The filtrate was purified by Biotage Horizon, reverse phase
cartridge, eluting with 5-100% acetonitrile in water to give further title compound (70
mg, 0.13 mmol). 8H (d¢DMSO, 400 MHz): 8.52 (1H, s), 8.50 (1H, d), 7.93 (1H, s),
7.90 (1H, dd), 7.74 (1H, d) 7.56-7.48 (3H, m), 7.41-7.38 (3H, m), 3.55-3.47 (4H, m),
3.02-2.93 (4H, m), 1.41 (9H, s).

Preparation 46

Ethyl [7-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-ylJacetate

V /CO,Et

\o( : N

7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride (Example 17) (100 mg, 0.238 mmol), ethyl
bromoacetate (0.043 ml, 0.391 mmol) and cesium carbonate (170 mg, 0.521 mmol)
were stirred at room temperature in DMF for 5§ hours. The reaction mixture was
diluted with diethyl ether (~20ml) and washed with water (2x ~20ml), the organic
layer was passed through a phase separating cartridge to dry and concentrated in
vacuo to yield the title compound (77 mg, 0.16 mmol, 60 % yield) as a yellow oil. §H
(deDMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, dd), 7.81-7.85 (2H, m), 7.45 (1H, d),
7.34 (1H, d), 4.89 (1H, sept), 4.07 (2H, q) 3.42 (2H, s), 3.00-291 (4H, m), 2.77-2.72
(4H, m), 1.36 (6H, d), 1.19 (3H, t). MS (ES): C,sH > CIN3O, requires 469; found 470
[M+H]".
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Preparation 49 was

?YJf

Preparation Structure Name m/z
' ethyl [7-(5-{3-cyano-4-[(1-
T ethyleth oxylphenyl}-
methyle
47 \o( y y yipneny 461
\Q(/” 1,2,4-oxadiazol-3-yl)- N
NC / [M+H]
o—N 1,2,4,5-tetrahydro-3H-3-
benzazepin-3-yl]acetate
ethyl (7-{5-[4-[(1-
~cog methylethyl)oxy]-3-
48 \/ (trifluoromethyl)phenyl]- 504
\Q\(" / 1,2,4-oxadiazol-3-yI}- [M+H]*
F,C A
° 1,2,4,5-tetrahydro-3H-3-
benzazepin-3-yl)acetate
ethyl (7-{5-[2-
oo (trifluoromethyl)-4-
49 Q biphenylyl]-1,2,4- 522
Q @ oxadiazol-3-yI}-1,2,4,5- [M+H]*
FC 0—N

tetrahydro-3H-3-
benzazepin-3-yl)acetate

Preparation 50
Ethyl

1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]Jbutanoate

N

CO,Et

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-

7-(5-{3-Chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride (Example 17) (65 mg, 0.155 mmol), DIPEA (0.104
ml, 0.693 mmol) and ethyl 4-bromobutanoate (0.048 ml, 0.339 mmol) were stirred at

60°C in DMF (10 mli) for 24 hours. The reaction mixture was partitioned between

EtOAc (~30ml) and water (~30ml) and the aqueous layer extracted once more with
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EtOAc (~40ml). The combined organics were concentrated in vacuo to yield the A §E;

crude title compound (100 mg, 0.171 mmol) as an orange solid. MS (ES):
C27H2*CIN3O, requires 497; found 498 [M+H]".

Preparation 51
Ethyl 4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]lbutanoate

— g
AR ve S
CO,Et

2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile hydrochloride (Example 18) (200 mg, 0.534 mmol), DIPEA
(0.327 ml, 1.869 mmol) and ethyl 4-bromobutanoate (0.153 ml, 1.068 mmol) were
stirred at room temperature in DMF (10 ml) for 5 hours, the reaction mixture then
heated to 60°C for 5h, the reaction mixture was allowed to stand overnight at room
temperature, further ethyl 4-bromobutanoate (0.076 ml, 0.534 mmol) was added and
the reaction mixture heated at 60°C for 6 hours. The reaction mixture was partitioned
between ethylacetate (~30ml) and water (~30ml) and the aq. layer extracted once
more with ethylacetate (~40ml). The combined organics were concentrated in vacuo
to yield the title compound (218 mg, 0.402 mmol) as an orange oil. MS (ES):
C2sH32N4O4 requires 488; found 489 [M+H]'.

Preparation 52
Ethyl 4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-
3-yl}-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoate

e

F N

] F _\_\coza
7-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yi}-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride (Example 19) (160mg, 0.353 mmol),
DIPEA (0.234 ml, 1.342 mmol) and ethyl 4-bromobutanoate (0.110 ml, 0.767 mmol)
were stirred at room temperature in DMF (10 ml) for 5 hours. The reaction mixture
was then heated to 60°C for 5h, and allowed to stand overnight at room temperature.

Further ethyl 4-bromobutanoate (0.055 ml, 0.383 mmol) was added and the reaction
mixture heated at 60°C for 6 hours. The reaction mixture was partitioned between
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EtOAc (~30ml) and water (~30ml) and the aqueous layer extracted once more with
EtOAc (~40ml). The combined organics were concentrated in vacuo to yield the title
compound (183 mg, 0.310 mmol) as an orange solid. MS (ES): CaxsHaF3N3O4
requires 531; found 532 [M+H]".

Preparation 63
Ethyl 4-(7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yi}-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)butanoate

il@@x

CO,Et

7-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yI}-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrochloride (Example 20) (200 mg, 0.424 mvmol), DIPEA (0.281 ml,
1.608 mmol) and ethyl 4-bromobutanoate (0.131 ml, 0.919 mmol) were stirred at RT
in DMF (10 ml) for § hours. The reaction mixture was then heated to 60°C for Shrs,
and then allowed to stand overnight at room temperature. Further ethyl 4-
bromobutanoate (0.066 ml, 0.459 mmol) was added and the reaction mixture heated
at 60°C for 6 hours. The reaction mixture was partitioned between EtOAc (~30ml)
and water (~30ml) and the aqueous layer extracted once more with EtOAc (~40ml).
The combined organics were concentrated in vacuo to yield the title compound (277
mg, 0.454 mmol) as an orange solid. MS (ES): CzHzF3N3;O5 requires 549; found
550 [M+H]".

Preparation 54

1,1-Dimethylethyl 7-{5-[3-cyano-4-(methyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-

1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
]

1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1 ,2,4,5—tetrahydro-3H-3—benzaze—
pine-3-carboxylate (Preparation 41) (240 mg, 0.785 mmol) was added to a
suspension of sodium hydride (60% dispersion in mineral oil) (23.01 mg, 0.575
mmol) in THF (5 ml) at room temperature (note slight effervescence). The resultant
mixture was stirred at room temperature for 30mins, methyl 3-cyano-4-

(methyloxy)benzoate (100 mg, 0.523 mmol) was then added and the reaction mixture
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was heated to reflux (75°C) for 45 mins. The reaction mixture was diluted with water @)
and ethylacetate and the layers partitioned, solid was present in the bi-phasic mixture

so this was transferred to a conical flask and stirred at room temperature for 2h at

room temperature. The mixture was then partitioned and the organic layer
concentrated in vacuo. to yield the title compound (280 mg, 0.502 mmol, 96 % yield)

as a yellow oil. MS (ES): C2sH2N4O4 requires 447; no mass ion present. ‘H NMR

(400 MHz, CDCl3) & 1H, d (8.44), 1H, dd (8.38), 2H, m (7.89-7.95), 1H, m (7.35-

7.42), 1H, m (7.13-7.17), 3H, s (4.06), 4H, m (3.50-3.66), 4IH, m (2.87-3.06), 9H, s

(1.50).

Preparation 55
Methyl 2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl] oxy}-3-

(methyloxy)benzoate
CO,Me ><o

O\/\NAO
H

o/

DIAD (23.95 ml, 123 mmol).was added dropwise to a stirred solution of 1,1-
dimethylethyl (2-hydroxyethyl)carbamate (18.05 g, 112 mmol), methyl 2-hydroxy-3-
(methyloxy)benzoate (20.4 g, 112 mmol) and triphenylphosphine (32.3 g, 123 mmol)
in THF (400 ml) with cooling in an ice/water bath. Stirred for 30 mins then evaporated
and used without any purification. LC/MS showed essentially just product and
triphenylphosphine oxide. Yield 98.9g of crude material. MS (ES): CsH23NOg
requires 325; found 326 [M+H]".

Preparation 56
Methyl 2-[(2-aminoethyl)oxy]-3-(methyloxy)benzoate
COMe
O,

O/

Methyl 2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethylloxy}-3-(methyloxy)benz-
oate (Preparation 55) (98.9 g, 304 mmol) (crude material, in reality only contained a
maximum of 0.112 mols or 36.4g) was dissolved in a mixture of TFA (60 ml, 779
mmol) and DCM (60 ml) and left at room temperature for 1.5 hrs. Evaporated and
dissolved in EtOAc/2M HCI (2560ml of each) and the organic extracted with a further
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2x100ml of EtOAc. 250ml of EtOAc added to aqueous and 500g of ice added and
solution basified with 50% sodium hydroxide. Organic separated and aqueous
extracted with a further 5x75ml of EtOAc. Combined organics dried (magnesium
sulphate) and evaporated to give 11.9g of colourless oil. LC/MS showed 13%
product and 87% of material already cyclised to the benzoxazepine. MS (ES):
C11H1sNO4 requires 225; found 226 [M+H]".

Preparation 57
9-(Methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

CQ

0

A solution of methyl 2-[(2-aminoethyl)oxy]-3-(methyloxy)benzoate (Preparation 56)
(11.9 g, 52.8 mmol) in toluene (200 ml) was stirred and heated at 110°C for 1 hour
then cooled and evaporated to give the title compound (10.3g) as a sandy coloured
solid. MS (ES): C4oH{NO;3 requires 193; found 194 [M+H]".

Preparation 58
9-Hydroxy-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

OH
o
N
H
)
9-(Methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation 57) (9.3 g, 48.1
mmol) in hydrobromic acid (120 ml, 2210 mmol) was stirred and heated at 105°C for
5 hours. Evaporated to dryness, azeotroped with 200ml of ethanol and biotage
chromatographed twice in 3% methanol in EtOAc. Triturated with EtOAc and filtered
off to give 6.61g of white solid. MS (ES): CgHgNO3 requires 179; found 180 [M+H]".

Preparation 59

9-[(Phenylmethyl)oxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

59
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Ow
N
H

0
A mixture of 9-hydroxy-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (7.46 g, 41.6
mmol), benzyl bromide (Preparation 58) (5.45 ml, 45.8 mmol) and potassium
carbonate (17.26 g, 125 mmol) was stirred and heated at 60°C in DMF (75 mi) for 2
hours. Cooled, diluted with water (300ml) and extracted with EtOAc (200ml and
4x75ml) and the combined organics washed with 3x100ml of water. Dried
(magnesium sulphate), evaporated, triturated with ether and filtered off to give 7.55g
of white solid. MS (ES): C4sH1sNO3 requires 269; found 270 [M+H]".

Preparation 60

9-[(Phenylmethyl)oxy]-2,3,4,5-tetrahydro-1,4-benzoxazepine

o)
[fﬁ
N
1M Lithium aluminum hydride (60 ml, 60.0 mmol) in THF was added to a stirred
solution of 9-[(phenylmethyl)oxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
(Preparation 59) (7.4 g, 27.5 mmol) in THF (150 ml) under argon and heated at 60°C
for 2 hours then cooled and quenched by careful addition of 100ml of 2M sodium
hydroxide with ice bath cooling and the resulting suspension filtered, the solids
washed with water and EtOAc and the organic dried (magnesium sulphate) and
evaporated to give 7.01g of white solid. MS (ES): C4H:;NO requires 255; found 256
[M+H]".

Preparation 61

1,1-Dimethylethyl 9-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

carboxylate

60
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N

»—o

0 >1/
9-[(Phenylmethyl)oxy]-2,3,4,5-tetrahydro-1,4-benzoxazepine (Preparation 60) (7.01
g, 27.5 mmol) and BOC,0 (7.01 ml, 30.2 mmol) were dissolved in DCM (100 ml) and
left at room temperature for one hour then evaporated and biotage chromatographed
in 5% EtOAc in hexane to remove excess BOC,0 and changing to 15% EtOAc in

iso-hexane to elute the title compound (8.25g) as a white solid. MS (ES): C,1HsNO,
requires 355; found 256 [M+H-100]".

Preparation 62
1,1-Dimethylethyl 9-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
OH

[fﬁ
N
)/o
0 7/
A solution of 1,1-dimethylethyl 9-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-
4(5H)-carboxylate (Preparation 61) (8.25 g, 23.21 mmol) in ethanol (100 ml) was
hydrogenated with 10% palladium on carbon (0.825 g, 7.75 mmol) for 18 hours,

filtered and evaporated to give 6.16g of white solid. MS (ES-): C;1H2sNO, requires
265; found 264 [M-H"].

Preparation 62 (Alternative preparation)
1,1-Dimethylethyl 9-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

)
-

A suspension of 2,3,4,5-tetrahydro-1,4-benzoxazepin-9-ol.  hydrobromide
(Preparation 85) (65.7 g, 226 mmol) in dichloromethane (DCM) (550 ml) was treated
with triethylamine (47.3 ml, 339 mmol) and stirred for 20 minutes. This mixture was
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cooled in ice/water to ca 5°C and treated slowly with a solution of BOC,0 (59.6 mli, %
249 mmol) in dichloromethane (DCM) (200 ml) at such a rate as to keep the internal
temperature below 10°C. When the addition was complete, the mixture was allowed

to warm to room temperature, stirred for 2 hours and allowed to stand at room
temperature overnight. The mixture was washed with 0.5M hydrochloric acid (2x 250

ml) and water (250 ml), dried (sodium sulphate) and evaporated to give the title
compound as a pale brown solid (60.5g)

MS (ES-): Ca1H2sNO, requires 265; found 264 [M-H]".

Preparation 63 ,
1,1-Dimethylethyl 9-{[(trifluoromethyl)sulfonyl]oxy}-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate

Q
1\
,S\\—CF
%0

*@
I

Trifluoromethanesulfonic anhydride (6.04 ml, 35.7 mmol) was added to an ice cooled

3

solution of 1,1-dimethylethyl 9-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 62) (6.32 g, 23.82 mmol) in pyridine (100 ml) and stirred at
0°C for 2 hrs. The pyridine was evaporated and the residue dissolved in EtOAc.
Washed with 2M HCI, sat sodium bicarbonate solution, dried over magnesium
sulphate and evaporated to give the title compound (9g) as a yellow oil. MS (ES):
C1sH1sF3NOgS requires 397; found 298 [M+H-100]".

Preparation 64

1,1-Dimethylethyl 9-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
CN

C)
N
%o
0 7/
A solution of 1,1-dimethylethyl 9-{[(trifluoromethyl)sulfonyljoxy}-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate (Preparation 63) (9g, 22.65 mmol), zinc cyanide

(3.99 g, 34.0 mmol) and tetrakis(triphenylphosphine)palladium(0) (2.62 g, 2.265
mmol) in DMF (90 ml) was heated at 80°C for 24hrs. The reaction was cooled,
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diluted with EtOAc (400ml) and water (400ml) and filtered to remove insoluble
material. The filtrate was separated and the organic layer washed with water, dried
over magnesium sulphate and evaporated. Purified by flash chromatography eluting
with EtOAc/iso-hexane 1:9 then 1:3 to give the title compound (5.1g) as a colourless
oil. MS (ES): C1sH1sN,O3 requires 274; found 174 [M+H-100]".

Preparation 64 (Alternative preparation)

1,1-Dimethylethyl 9-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

B

//”’%
O

A solution of 1,1-dimethylethyl 9-bromo-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 101) (1.34 g, 4.08 mmol) in N,N-dimethylformamide (11 ml)
was degassed under vacuum (3 mm Hg) for 15 min then stirred under nitrogen. Zinc
cyanide (5675 mg, 4.90 mmol) then tetrakis(triphenylphosphine) palladium(0) (472
mg, 0.41 mmol) were added and the resulting mixture was stirred at 100°C under
nitrogen overnight then diluted with ethyl acetate. The insoluble residues were
filtered off and washed with ethyl acetate, bleached for two days washed twice with
brine, dried over magnesium sulphate and concentrated in vacuo. Purification of the
residue by flash chromatography on silica gel, eluting with 15-45% ethyl acetate in
cyclohexane gave the title compound as a colourless solid (980 mg). MS (ES)
C1sH1sN2O3 requires 274 found 275 [M+H]". '

Preparation 65

1,1-Dimethylethyl 9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate

63

~



WO 2009/080725 PCT/EP2008/067965

H,N.__NOH %
o3 _
N)FO>[/
o
A suspension of 1,1-dimethylethyl 9-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 64) (5.1g, 18.59 mmol), hydroxylamine hydrochloride (2.58
g, 37.2 mmol) and sodium bicarbonate (7.81 g, 93 mmol) in ethanol (50 ml) was
5 heated at 60°C overnight. A further portion of hydroxylamine hydrochloride (1g) was
added and the reaction was heated at 60°C overnight. The solid was filtered from the
reaction mixture and the filtrate evaporated. The residue from the evaporation was
dissolved in EtOAc, washed with water, dried over magnesium sulphate and
evaporated. Trituration with ether to gave the title compound (3.94g) as a white solid.
K. 10  MS (ES): C45H21N30, requires 307; found 308 [M+H]".

‘ Preparation 66
1,1-Dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

oA

A solution of 1,1-dimethylethyl 9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-

15

benzoxazepine-4(5H)-carboxylate (Preparation 65) (500mg, 1.627 mmol), 3-chloro-4-
[(1-methylethyl)oxy]benzoic acid (384 mg, 1.790 mmol), EDC (468 mg, 2.440 mmol)
1‘ and HOBT (299 mg, 1.952 mmol) in DMF (5ml) was stirred at RT overnight then
20 heated at 120°C for 3hrs. The reaction mixture was cooled, diluted with EtOAc/water
‘ and the organics dried over magnesium sulfate and evaporated. Purified by flash
chromatography eluting with EtOAc/iso-hexane 1:3 to give the title compound

(320mg) as a white solid. MS (ES): CasH2s>°CIN3Os requires 485; found 486 [M+H]".

25 Preparation 66 Alternative Preparation
1,1-Dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
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A mixture of 1,1-dimethylethyl 9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate (Preparation 65) (32.9 g, 107 mmol) and
triethylamine (17.9 ml, 128 mmol) in dry N,N-dimethylformamide (DMF) (200 ml) was
cooled in ice/water under nitrogen. A solution of 3-chloro-4-[(1-
methylethyl)oxylbenzoyl chloride (Preparation 102) (28.7 g, 123 mmol) in DMF (100
ml) was added over ca 20 minutes. When the addition was complete the mixture was
allowed to warm to room temperature and stirred for 1 hour at room temperature,
then at 120°C for 3 hours. The mixture was allowed to cool and was poured into
water (1 litre). The resulting solid was extracted into ethyl acetate (3x 300 ml) and the
extracts combined, washed with 1M hydrochloric acid (2x 250 ml), then 1M sodium
carbonate solution (3x 250 ml), brine (250 ml), dried (sodium sulphate) and
evaporated. The residue was purified by chromatography on silica. Eluting with a 10-
40% gradient of ethyl acetate in isohexane to give the title compound as a crystalline
solid (42.7g) MS (ES): C25H2835CIN305 requires 485; found 486 [M+H]".

Preparation 67
1,1-Dimethylethyl 9-(5{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

Prepared in a similar way to Preparation 66 from Preparation 65. MS (ES):
C26H28N405 requires 476, found 477 ['VH‘H]+

Preparation 68
Ethyl 4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllbutanoate

Cl
"‘( O-N o7
o & N‘\/)/
N OEt
% — /K@/ )
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A solution of 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine hydrochloride (Example 31) (179 mg, 0.424
mmol), ethyl 4-bromobutanoate (0.061 ml, 0.424 mmol) and DIPEA (0.074 mli, 0.424
mmol) in Acetonitrile (5ml) was heated at 70°C overnight. Additional ethyl 4-
bromobutanoate (0.061 ml, 0.424 mbmol) and DIPEA (0.074 ml, 0.424 mmol) were
added and the reaction heated for a further Shrs. The cooled reaction was diluted
with EtOAc/water, separated, the organics dried over magnesium sulphate and
evaporated. Purified by flash chromatoraphy eluting with EtOAc/iso-hexane 1:2 to
give the title compound (135mg) as a colourless oil. MS (ES): CasH30>°CIN3Os
requires 499; found 500 [M+H]".

Preparation 68 Alternative Preparation
Ethyl 4-[9<(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate

Cl
_( ~N o/\\
0 > | N
N OEt
(o]

A  mixture of 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine hydrochloride (Example 31) (20 g, 47.4 mmol),
potassium carbonate (16.4 g, 118 mmol) and potassium iodide (7.86 g, 47.4 mmol) in
N,N—dimethylforrﬁamide (DMF) (250 ml) was treated with ethyl 4-bromobutanoate
(7.46 ml, 52.1 mmol) and the resulting mixture stirred at 80°C under nitrogen for 180
minutes. The mixture was allowed to cool and poured into water (1000 ml). The
resulting precipitate was extracted into ethyl acetate (3x 250 ml) and the extracts
combined, washed with water (2x 250 ml), then brine (150 ml), dried (sodium
sulphate) and evaporated to give a colourless viscous oil. The crude material was
purified by chromatography on silica, eluting with a 20-100% gradient of ethyl acetate
in isohexane to give the title compound as a colourless, viscous oil which crystallised
on standing (18.3g).

MS (ES): CpsH30°CIN;O5 requires 499; found 500 [M+H]".

Preparation 69
Ethyl  4-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate
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Prepared in a similar way to Preparation 68 from Example 32. MS (ES): C,7H3N4Os
requires 490; found 491 [M+H]".

Preparation 70
Methyl 5-bromo-2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}

amino)ethyl]oxy}benzoate

DIAD (9.62g, 47.6mmol) was added to a mixture of methyl 5-bromo-2-
hydroxybenzoate (10g, 43.3mmol), 1,1-dimethylethyl (2-hydroxyethyl)carbamate
(6.989g, 43.3mmol) and triphenylphosphine (12.47g, 47.6mmol) in THF (250ml) and
stirred at RT for 2.5hr. Additional triphenylphosphine (2.5g) was added followed by
DIAD (4ml) and the mixture left standing overnight. Evaporation and purification by
flash chromatography eluting with 25%EtOAc/hexane gave the title compound as a
yellow oil (8.92g). MS (ES): C1sHx*'BrNOs requires 375; found 276 [M+H-100]".

Preparation 71

7-Bromo-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
o]

o

o
A solution of methyl 5-bromo-2-{[2-({[(1,1-dimethylethyl)oxy]lcarbonyl}amino)ethyl]
oxy}benzoate (Preparation 70) (8.92g, 23.8mmmol) in DCM (18ml) was treated with
TFA (7ml) and stirred for Shrs. Additional (2ml) TFA was added and the reaction left
overnight. The solvent was evaporated, re-evaporated with toluene (5x) and
dissolved in toluene (50ml). The resulting residue was treated with triethylamine (4
equiv) and heated at 100°C overnight then evaporated. The residue was purified by
flash chromatography twice eluting with 50% EtOAc/hexane then 40-45%
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EtOAc/hexane. The fractions were evaporated to give the title compound (3.4g) as a Q6

white solid. MS (ES): CoHg®'BrNO, requires 243; found 244 [M+H]".

Preparation 72
7-Bromo-2,3,4,5-tetrahydro-1,4-benzoxazepine

BF\CCH
O)
A solution of 7-bromo-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation 71)
(3.28 g, 13.55 mmol) in tetrahydrofuran (THF) (30ml) was stirred under argon.
Borane tetrahydrofuran complex (81 ml, 81 mmol) was added slowly and the solution
stirred at RT for 1.5 hrs. The solution was heated at 65°C overnight. The reaction
was cooled and MeOH (20ml) added dropwise until fizzing ceased. Then 2M HCI
(100ml) was added and the reaction heated at reflux for 1hour before being cooling
and solvent removal by evaporation. The reaction mixture was partitioned between
EtOAc/Water and separated. The aqueous layer was basified with 2M NaOH,
extracted with EtOAc, dried over magnesium sulphate and evaporated to give a
colourless oil (1g). Precipitated solid from the initial EtOAc layer was filtered and
dried. This solid was dissolved in EtOAc/ 2M NaOH, separated and the organic layer
dried over magnesium sulphate and evaporated to give a colourless oil (1.6g). The 2
products were combined to give the title compound (2.6g) as a colourless oil. MS
(ES): CoH10*'BrNO requires 229; found 230 [M+H]".

Preparation 73
1,1-Dimethylethyl 7-bromo-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

5o

Br N

O

7-Bromo-2,3,4,5-tetrahydro-1,4-benzoxazepine (Preparation 72) (2.15 g, 9.43 mmol)

was dissolved in dichloromethane (20 ml). Added triethylamine (1.445 ml, 10.37

mmol) and bis(1,1-dimethylethyl) dicarbonate (2.263 g, 10.37 mmol). Stirred for 4

hours then added dichloromethane and washed with water (3x20ml). Dried the

mixture (MgSO4) and evaporated. Separated on biotage column eluting with

(EtOAc/Hexane 1:9) and evaporated to give the title compound (2.76g). MS (ES):
C14H1s*'BrNO; requires 329; found 230 [M+H-100]".
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Preparation 74 _
1,1-Dimethylethyl 7-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxyiate

s
)

o}

A mixture of 1,1-dimethylethyl 7-bromo-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 73) (2.67g, 8.14 mmol), zinc cyanide (1.715 g, 16.27 mmol)
and tetakis(triphenylphosphine)palladium(0) (1.410 g, 1.220 mmol) in DMF (30 ml)
was heated at 80°C overnight. Additional tetakis(triphenylphosphine)palladium(Q)
(700mg) was added and the yellow suspension heated at 80°C for a further Shrs.
The cooled reaction mixture was diluted with EtOAc/water, separated, and organics
dried over anhydrous magnesium sulphate and evaporated. The crude was purified
by flash chromatography eluting with EtOAc/iso-hexane 1:9. The combined fractions
were evaporated to give the title compound (2.01g) as a yellow solid. 8H (CDCls, 400
MHz) : 1.42 (9H, br.s), 3.81 (2H, t), 4.09 (2H, m), 4.43 (1H, s), 4.51 (1H, s), 7.09 (1H,
m), 7.47- 7.59 (2H, m).

Preparation 75
1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-2,3-dihydro -1,4-
benzoxazepine-4(5H)-carboxylate

J@@( O
HN N

)

A suspension of 1,1-dimethylethyl 7-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 74) (2.016 g, 7.35 mmol), hydroxylamine hydrochloride
(1.021 g, 14.70 mmol) and sodium bicarbonate (3.09 g, 36.7 mmol) in ethanol (30 ml)
was heated at 60°C overnight. The grey solid was removed by filtration and the
filtrate evaporated. The resulting residue was dissolved in EtOAc, washed with water

(3x20ml), dried (MgSO,) and evaporated to give the title compound (1.77g) as a
white solid. MS (ES): C1sH21N3O4 requires 307; found 308 [M+H]".

Preparation 76
1,1-Dimethylethyl 7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
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DLy ; .

A solution of 1,1-dimethylethyl 7-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate (Preparation 75) (0.84 g, 2.73 mmol), 3-cyano-4-
[(1-methylethyl)oxy]benzoic acid (can be prepared as described in WO2005/58848)
(0.617 g, 3.01 mmol), EDC (0.786 g, 4.10 mmol) and HOBT (0.502 g, 3.28 mmol) in
DMF (10 ml) was stirred at RT overnight. Additional EDC (0.4g) was added and the
reaction stirred for 3 hours. Then additional 3-cyano-4-[(1-methylethyl)oxy]benzoic
acid (0.39) was added, the reaction heated at 120°C for 1hour and left standing
overnight. The reaction mixture was partitioned between EtOAc/water, and the
organic layer collected, dried (MgSO,) and evaporated. The resulting crude was
purified by flash chromatography eluting with EtOAc/iso-hexane 20-30 %. Analysis of
the puried fractions by LCMS showed some 3-cyano-4-[(1-methylethyl)oxy]benzoic
acid present so sodium bicarbonate and EtOAc was added. The EtOAc layer was
separated, dried (MgSO,) and evaporated to give the title compound (410mg) as g
white solid. MS (ES): CzHzN4O5 requires 476; found 421 [M+H-56]"

Preparation 77 :
1,1-Dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

o N N °
N
.
The title compound was prepared by a similar method to Preparation 76 using

Preparation 75 and the appropriate acid. MS (ES): CasH2522CIN;O5 requires 485;
found 430 [M+H-56]". '

Preparation 78
Ethyl  3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate

0 COEt

LN
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To a solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-
yl)-1,2,4-oxadiazol-5-yl]benzonitrile hydrochloride (Example 35) (0.101 g, 0.268
mmol) in acetonitrile (2 ml) was added DIPEA (0.094 ml, 0.537 mmol) and ethyl 3-
bromopropanoate (0.051 ml, 0.402 mmol). The reaction mixture was stirred and
heated at 80°C under Argon for 6 hours. DIPEA (0.094 ml, 0.537 mmol) and ethyl 3-
bromopropanoate (0.051 ml, 0.402 mmol) were added and the reaction stirred and
heated at 80°C under Argon overnight. Additional quantities of DIPEA (0.094 ml,
0.537 mmol) and ethyl 3-bromopropanoate (0.051 ml, 0.402 mmol) were added and
the reaction heated again. The reaction mixture was dissolved in EtOAc, washed
with saturated NaHCO; solution (3x15ml) and water (15ml), dried (MgSO4) and
evaporated. The resulting crude was purified by flash chromatography, eluting with
EtOAc/iso-Hexane 10-20% (Biotage Column) to give the title compound (92mg). MS
(ES): CxH2sN4O5 requires 476; found 477 [M+H]".

Preparation 79
Ethyl 3-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate

fo) CO,Et

LN
@*@( )/\/

Prepared by a similar method to Preparation 78 from Example 36. MS (ES):
CasH2s>°CIN3Os requires 485; found 486 [M+H]*.

Preparation 80
Ethyl  4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate

NC,

~ Cy N

A solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-yl)-

CO,Et

1,2,4-oxadiazol-5-yl]benzonitrile hydrochloride (Example 35) (0.104 g, 0.276 mmol)
was stirred in acetonitrile (2 ml). DIPEA (0.097 ml, 0.553 mmol) and' ethyl 4-
bromobutanoate (0.059 ml, 0.414 mmol) were added and the reaction mixture stirred
and heated at 80°C under Argon for 6 hours. Additional ethyl 4-bromobutanoate
(0.059 ml, 0.414 mmol) and DIPEA (0.097 ml, 0.553 mmol) were added and the
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reaction mixture stirred and heated at 80°C under argon overnight. Then the reaction QL

mixture was dissolved in EtOAc, washed with saturated NaHCO; solution (3x15ml)
and water (15ml) and the organics dried (MgSO,) and evaporated. The crude was
purified by flash chromatography, eluting with EtOAc/iso-Hexane 10-20% (Biotage
Column) and evaporated to give the title compound (84mg) as an oil. MS (ES):
C27H30N4Os requires 490; found 491 [M+H]".

Preparation 81
Ethyl 4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate

cl
,<o—’2 ; :N \)\N\E:(\N/\/\COZEI
W,

7-(5-{3-Chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1,4-benzoxazepine (0.105 g, 0.272 mmol) was stirred in acetonitrile (2 ml). DIPEA
(0.095 ml, 0.544 mmol) and ethyl 4-bromobutanoate (0.058 ml, 0.408 mmol) were
added and the reaction mixture heated at 80°C under Argon for 5 hours. Additional
DIPEA (0.095 ml, 0.544 mmol) and ethyl 4-bromobutanoate (0.058 ml, 0.408 mmolt)
were added and the reaction mixture heated at 80°C overnight. Then the reaction
mixture was dissolved in EtOAc (20ml), washed with NaHCO; (aq) (15ml x 3) and
with water (15ml x 3) and the organics dried (MgSO,) and evaporated. The crude
was purified by flash chromatography eluting with EtOAc/iso-Hexane 20/30%
(Biotage column), and evaporated to give the title compounds as an oil (80mg). MS
(ES): Ca6HaoCIN;Os requires 499; found 500 [M+H]".

Preparation 82
1,1-Dimethylethyl 8-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1 ,2,4-0Xadiazo|-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

Retatte

I
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Prepared from Preparation 33 using the appropriate acid using the method described Og/

in Preparation 34. MS (ES): CaH2sN4Os requires 476; found 477 [M+H]".

Preparation 83
Ethyl 4-[8-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yljbutanoate

— _Q,QZ‘\” .
) *@@K

Prepared from Example 41 using the method described in Preparation 36. MS (ES):
C,7H3oN4Os requires 490; found 491 [M+H]".

CO,Et

Preparation 84
9-(Methyloxy)-2,3,4,5-tetrahydro-1,4-benzoxazepine

O

H

. A solution of 9-(methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation

57) (50 g, 259 mmol) in dry tetrahydrofuran (THF) (500 ml) was cooled to ca 5°C and
treated slowly over ca 20 mins with 1M lithium aluminium hydride in THF (259 mli,
259 mmol), keeping internal temperature below 15°C. When the addition was
complete, the mixture was allowed to warm to room temperature and stirred for 2
hours, then heated at reflux for 2 hours. The mixture was allowed to cool to room
temperature and was then cooled to ca -15°C in a dry ice/acetone bath and treated
cautiously with a 2:1 mixture of THF-water (100 ml). When the addition was complete
the mixture was treated with more water (220 ml) and then with 2M sodium hydroxide
until a filterable solid was formed. This was removed by filtration and washed with
ethyl acetate (500 ml). The filtrate was washed with brine (500 ml) and the aqueous
phase extracted with ethyl acetate (2x 250 ml). The organic extracts were combined,
dried (sodium sulphate) and evaporated to give the title compound as an off white
crystalline solid. (42.99)

MS (ES): C4oH13NO; requires 179; found 180 [M+H]".
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Preparation 85
2,3,4,5-tetrahydro-1,4-benzoxazepin-9-ol hydrobromide

OH

Oy -

H

A suspension of 9-(methyloxy)-2,3,4,5-tetrahydro-1,4-benzoxazepine (Preparation
84) (43.4 g, 242 mmol) in 33% HBr in acetic acid (300 ml, 1823mmol) was heated at
80°C overnight. The mixture was allowed to cool to room temperature then treated
with diethyl ether (300 ml) and stirred for 30 minutes. The resulting solid was
collected by filtration, washed with diethyl ether (300 ml) and dried under vacuum at
40°C to give the title compound as a pale brown powder (565.1g)

MS (ES): CoH11NO, requires 165; found 166 [M+H]".

Preparation 86
Ethyl [9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]acetate

o \

Y [

To a solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-
yl)-1,2,4-oxadiazol-5-yl]benzonitrile (Example 32) (110 mg, 0.224 mmol) in
acetonitrile (10 mL) was added N,N-diisopropylethylamine (0.08 mL, 0.449 mmol)
and ethyl bromoacetate (0.05 mL, 0.449 mmol). The reaction mixture was heated to
80°C for 2 hours. The mixture was allowed to cool to room temperature. The solvent
was evaporated to give the title compound as a brown solid (100mg).

MS (ES) CasHsN4Os requires 462 Found 463 [M+H]".

Preparation 87
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Ethyl 5-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]pentanoate

To a solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-
yl)-1,2,4-oxadiazol-5-yl]benzonitrile (Example 32) (100 mg, 0.204 mmol) in
acetonitrile (10 ml) was added N,N-diisopropylethylamine (0.07 mi, 0.408 mmol) and
ethyl 5-bromopentanoate (0.06 mL, 0.408 mmol). The reaction mixture was heated to
80°C overnight then was allowed to cool and the solvent evaporated. Purification of
the residue by flash chromatography, eluting with (40-100% ethyl acetate in
cyclohexane) gave the title compound as an off white solid (70mg).

MS (ES) C2sH3N4Os requires 504 Found 505 [M+H]".

Preparation 88
Ethyl 3-[9«(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate

To a solution of 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine hydrochloride (Example 31) (260 mg, 0.62
mmol) in acetonitrile (15 ml) was added N,N-diisopropylethylamine (0.214 mi, 1.23
mmol) followed by ethyl 3-bromopropanoate (0.1568 ml, 1.231 mmol). The reaction
mixture was heated at 80°C overnight. A further 1 equiv. of N,N-
diisopropylethylamine and ethyl 3-bromopropanoate were added and heating
continued overnight. The reaction mixture was cooled and evaporated. Purification of
the residue by column chromatography, eluting with 50-65% ethyl acetate in
cyclohexane to give the title compound as a yellow oil (80mg).
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o

MS (ES) CasH2s>>CIN3Os requires 485 Found 486 [M+H]".

Preparation 89
1,1-Dimethylethyl '9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-
oxadiazol-3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

o O

Triethylamine (0.281 ml, 2.02 mmol) was added to a stirred solution of 5-chloro-6-{(1-

methylethyl)oxy]-3-pyridinecarboxylic acid (may be prepared as described in
WQ09702244; 217 mg, 1.01 mmol) in N,N-dimethylformamide (20 ml) followed by
hydroxybenzotriazole hydrate (185 mg, 1.21 mmol) then 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (232 mg, 1.21 mmol) and lastly 1,1-dimethylethyl
9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
(Preparation 65) (310 mg, 1.009 mmol). The reaction mixture was heated to 60°C for
48 hours, then allowed to cool before diluting with ethyl acetate and washing with
water. The organic phase was dried and evaporated. Purification of the residue by
column chromatography, eluting with 15-25% ethyl acetate in cyclohexane to give
the title compound as an amber coloured gum (280mg).

MS (ES) C24H»*°CIN4O5 requires 486 found 487 [M+H]".

Preparation 90
9-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepine hydrochloride.

008

a
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A mixture of1,1-dimethylethyl 9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyi}-1,2,4-
oxadiazol-3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 89)
(190 mg, 0.390 mmol), 4M hydrogen chioride in dioxane (1 ml, 4.00 mmol) and 1,4-
dioxane (10 ml) was stirred at 60°C overnight. The reaction mixture was cooled and
a white precipitate formed. The solid was filtered off to give the product as a white
solid (170mg). MS (ES) C1gH19>°CIN4O3 requires 386 Found 387 [M+H]".

Preparation 91
Ethyl 3-[9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
2,3-dihydro-1,4-benzoxazepin-4(5H)-yl]lpropanoate

~- A

To a solution of 9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-
yl)-2,3,4,5-tetrahydro-1,4-benzoxazepine hydrochloride (Preparation 90) (80 mg,
0.189 mmol) in acetonitrile (10 ml) was added N,N-diisopropylethylamine (0.066 ml,
0.378 mmol) followed by ethyl 3-bromopropanoate (0.048 mi, 0.378 mmol). The
reaction mixture was heated at 80°C overnight. A further 1 equivalent of N,N-
diisopropylethylamine and ethyl 3-bromopropanoate were added and heating
continued overnight. The reaction mixture was cooled and evaporated. The residue
was purified by column chromatography on silica. Elution with 40-60% ethyl acetate
in cyclohexane to give the title compound as an olive green coloured oil (28mg).

MS (ES) CasH2*°CIN4Os requires 486 Found 487 [M+H]".

Preparation 92
Ethyl  3-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate
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To a solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-
yI)-1,2,4-oxadiazol-5-yl]benzonitrile hydrochloride (Example 32) (90 mg, 0.2158 mmol)
in acetonitrile (10 ml) was added N,N-diisopropylethylamine (0.076 ml, 0.436 mmol)
followed by ethyl 3-bromopropanoate (0.056 ml, 0.436 mmol). The reaction mixture
was heated at 80°C overnight. A further 1 equivalent of N,N-diisopropylethylamine
and ethyl 3-bromopropanoate were added and heating continued overnight. The
reaction mixture was cooled and evaporated. Purification of the residue by column
chromatography on silica, eluting with 60-70% ethyl acetate in cyclohexane to give
the title compound as a brown oil (40mg).

MS (ES) C1oH13sNO requires 476 Found 477 [M+H]".

Preparation 93
1-Methylethyl 5-cyano-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate
CN

YO l N
N A 0\’/
O

A mixture of 1-methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate -

(may be prepared as described in WO9702244; 7.73 g, 30.0 mmol) in dry N,N-
dimethylformamide (DMF) (60 ml) and zinc cyanide (4.23 g, 36.0 mmol) at room
temperature was de-gassed and flushed with nitrogen several times.
Tetrakis(triphenylphosphine)palladium(0) (3.47 g, 3.00 mmol) was added and the
degassing procedure repeated. The reaction mixture was then heated to 100 °C for
24hrs. The reaction mixture was allowed to cool to room temperature, then filtered to
remove solid residues, washing with a little DMF. A further quantity of zinc cyanide
(4.23 g, 36.0 mmol) and a different batch of tetrakis(triphenylphosphine)palladium(0)
(3.47 g, 3.00 mmol) were added, with the same de-gassing and nitrogen flush.
Heating was then continued at 100 °C for 2hr.

The reaction mixture was allowed to cool to room temperature again, diluted with
ethyl acetate and filtered to remove the solid residues. The solution was
concentrated to an oil. On standing, more solid separated. The mixture was extracted
with ethyl acetate, then the organic phase washed with water (2x), brine, dried and
concentrated to an orange oil. The crude material was loaded onto a silica gel
column and chromatographed, eluting with a gradient of 0-10% ethyl acetate in
cyclohexane to give 3.87g of product still contaminated with triphenylphosphine.
Further purification by chromatography, eluting with a gradient of 0-5% ethyl acetate
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in cyclohexane gave the title compound (1.32g),
MS (ES) Cy3H1sN20;5 requires 248; found 248 [M+H]".

Preparation 94

5-Cyano-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid

CN
\roﬁ
N
7 CO,H

1-Methylethyl 5-cyano-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate (Preparation 93)
(1.28g, 5.15 mmol) in ethanol (20 ml) was treated with sodium hydroxide (5.15 ml,
10.30 mmol) and the mixture stirred at room temperature to give a homogeneous
solution, until LC/MS showed no starting material. The mixture was concentrated to
remove ethanol. The residue was diluted with water, then acidfied with 2M HCI to
give a thick white precipitate. The solid was filtered off, washed with water and dried
overnight in vacuo at 60°C, to give the title compound (1.07g),

MS (ES) C1oH10N203 requires 206; found 205 [M-H]".

Preparation 95
1,1-Dimethylethyl 7-(5-{5-cyano-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-
oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

A solution of 5-cyano-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (Preparation
94) (206 mg, 0.999 mmol) in dichloromethane (5 ml) at room temperature was
treated with oxalyl chloride (0.262 ml, 3.00 mmol) and 1 drop of N,N-
dimethylformamide (DMF). After 1hr, the solution was concentrated to give fhe crude
acid chloride as a yellow gum.

1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (Preparation 41) (305 mg, 0.999 mmol) in DMF (5.00 ml)
was treated with triethylamine (0.17 mi, 1.20 mmol) followed by the crude acid
chloride (described above) in DMF (1ml). After 10mins the mixture was heated to 120

°C. After 2hrs the reaction mixture was allowed to cool to room temperature and
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concentrated. The residue was partitioned between ethyl acetate and dilute sodium
hydroxide. The organic layer was washed with brine, dried and concentrated to give
a yellow gum, which crystallised on standing. The crude material was loaded onto a
silca gel column and chromatographed eluting with a gradient of 0-20% ethyl acetate
in cyclohexane to give the title compound as a colourless crystalline solid (224mgs),
MS (ES) C2H20NsO4 requires 475; found 420 [M+ -tBu]".

Preparation 96
1,1-Dimethylethyl 7-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-
oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

>“0 cl

P

\_/
O\N
\N/ [o]
OO
A suspension of 5-chloro-6-[(1-methylethyl)oxyl-3-pyridinecarboxylic acid (may be

prepared as described in WO9702244; 215 mg, 0.999 mmol) in dichloromethane (3
ml) at room temperature was treated with oxalyl chloride (0.26 ml, 3.00 mmol) and 1

drop of N,N-dimethylformamide (DMF). After 2hrs the solution was concentrated to
give the crude acid chloride as a yellow oil.

1,1-Dimethylethyi 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (Preparation 41) (305 mg, 0.999 mmol) was dissolved in
dry DMF (2 ml), treated with triethylamine (0.17 mi, 1.20 mmol) and stirred at room
temperature. A solution of the crude acid chloride (described above) in dry DMF (2
ml) was added to give a pale yellow, turbid solution. The mixture was stirred for 1.5hr
at room temperature, then heated to 120 °C for 2hrs. The reaction mixture was
allowed to cool to room temperature, and concentrated. The residue was partitioned
between ethyl acetate and water. The organic layer was washed with water then
brine, dried and concentrated to a cream foam. The crude material was loaded onto
a silica gel column and chromatographed eluting with a gradient of 0-15% ethyl
acetate in cyclohexane to give titte compound was obtained as a colourless
foam/solid, (305mgs), MS (ES) CasHa>>CIN4O, requires 484; found 429 [M+ -tBu]".

Preparation 97
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Ethyl 4-[7-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]Jbutanoate

CO,Et
7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride (Example 50) (192 mg, 0.499 mmol) in
N,N-dimethylformamide (2 ml) at room temperature was treated with potassium
carbonate (103 mg, 0.748 mmol) and ethyl 4-bromobutanoate (0.09 ml, 0.60 mmol).
The mixture was heated to 100 °C. After ca. 2hrs, the mixture was cooled and
concentrated. The residue was partitioned between ethyl acetate and water. The
ethyl acetate layer was washed with brine, dried and concentrated to a colourless
gum. The crude material was loaded onto a silica gel column and chromatographed,
eluting with a gradient of 80-100% ethyl acetate in cyclohexane gave the title
compound as a colourless gum, which slowly crystallized on standing (185mgs).

MS (ES) CxHa:>°>CIN,O4 requires 498; found 499 [M+H]*.

Preparation 98

3-Bromo-2-hydroxybenzaldehyde

OH
Br

Triethylamine (72 ml, 520 mmol) was added over 10 minutes to a suspension of
paraformaldehyde (23.4 g, 780 mmol) and dry magnesium dichloride (49.5 g, 520
mmol, Aldrich; CAS 7786-30-3) in THF (1 litre) under nitrogen at room temperature.
The resulting mixture was stirred for 20 min, then 2-bromophenol (45 g, 260 mmol)
was added over 5 minutes via syringe. The resulting mixture was stirred under gentle
reflux for 6 h then cooled to room temperature. The solution was left over the
weekend and then diluted with diethylether (500 ml). The organic phase was washed
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with a 2N hydrochloric acid (500 mi) and the two phases were separated. The
insoluble material was filtered off and the organic phase was washed twice with 2N
hydrochloric acid (500 ml) then five times with water (100 ml), dried over magnesium
sulphate and concentrated in vacuo to give the title 'compound as a colourless solid
(46.5 g). MS (ES) C;Hs"°BrO, requires 200 found 199 [M-H]".

Preparation 99

2-Bromo-6-{[(2-hydroxyethyl)amino]methyl}phenol

@)
Br OH
\©/\N/\/

To a solution of 3-bromo-2-hydroxybenzaldehyde (Preparation 98) (9.6 g, 47.8 mmol)
in tetrahydrofuran (250 ml) at 0°C under nitrogen was added 2-aminoethanol (3.02
ml, 50.1 mmol) then finely powdered sodium triacetoxyborohydride (10.6 g, 50.1
mmol) and the resulting mixture was stirred at 0°C for 1 h, then stirred overnight and
concentrated in vacuo. The residue was triturated under dichloromethane (~200mL)
and insoluble material was filtered off. The organic phase was concentrated in vacuo
and the residue purified using an SCX column to give the title compound as a white
solid (10.1 g,). MS (ES) CgH1o"°BrNO; requires 243 found 244 [M+H]".

Preparation 100

1,1-Dimethylethyl [(3-bromo-2-hydroxyphenyl)methyi](2-
hydroxyethyl)carbamate
@)
Br OH
X
O (@)

P

2-Bromo-6-{[(2-hydroxyethyl)amino]methyl}phenol (Preparation 99) (2.3 g, 9.35
mmol) was dissolved in methanol (10 ml) and tetrahydrofuran (40 ml) and the
resulting mixture was cooled at 0°C. Triethylamine (1.95 ml, 14.0 mmol), then
bis(1,1-dimethylethyl) dicarbonate (2.39 ml, 10.3 mmol) were added and the resulting
mixture stirred at this temperature for 2.5 h. Further triethylamine (195 mi, 1.40
mmol) and bis(1,1-dimethylethyl) dicarbonate (239 ml, 1.03 mmol) were added and

the resulting mixture was allowed to warm to room temperature and left to stand over
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the weekend then concentrated in vacuo. The residue was dissolved in ethyl acetate (@S

and the organic phase was washed twice with a 2N hydrochloric acid then brine and
dried (magnesium sulphate) and concentrated in vacuo. Purification of the residue by
flash chromatography on silica gel, eluting with 15-45% ethyl acetate in cyclohexane
gave the title compound as a pale yellow oil (3.4 g,). MS (ES) C14H20"°BrNO, requires
345 found 246 [M+H-COOC(CHs),]".

Preparation 101

1,1-Dimethylethyl 9-bromo-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
O

/<

A mixture of 1,1-dimethylethyl [(3-bromo-2-hydroxyphenyl)methyl}(2-
hydroxyethyl)carbamate (Preparation 100) (235 g, 6.79 mmol) and
triphenylphosphine (1.96 g, 7.47 mmol) in tetrahydrofuran (40 ml) upder nitrogen was
cooled to 0°C. Diisopropyl azodicarboxylate (DIAD) (1.47 ml, 7.47 mmol) was added
dropwise and the resulting mixture stirred for 1h then concentrated in vacuo. The
solvent was removed and the material washed twice with brine, dried (magnesium
sulphate) then concentrated in vacuo. Purification of the residue by flash
chromatography on silica gel, eluting with 5-25% ethyl acetate in cyclohexane gave
the title compound (1.35g). MS (ES) Ci14H15"°BrNO; requires 327 found 228 [M+H-
COOC(CH,)s]".

Alternative procedure (from 3-bromo-2-hydroxybenzaldehyde):
3-Bromo-2-hydroxybenzaldehyde (Aldrich; 5.0 g, 24.9 mmol) in ethanol (100 ml) at
room temperature was treated with ethanolamine (1.65 ml, 27.4 mmol) and the

resulting mixture was stirred for about 1 h. Sodium borohydride (1.129 g, 29.8 mmol)
was then added and the resulting mixture heated under reflux for about 2 h then
cooled to room temperature and then placed in ice-water, treated with triethylamine
(6.2 ml, 37.3 mmol) followed by the portionwise addition of bis(1,1-dimethylethyl)
dicarbonate (8.14 g, 37.3 mmol). Once the addition was complete, the resulting
mixture was removed from the ice bath and the mixture stirred at room temperature
for 30mins-1 h. The resulting mixture was treated with 2M sodium hydroxide (49.7
ml, 99 mmol) and stirred at 50°C for 1.5 h, at room temperature overnight, then at
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60°C for 5 h. 2M Sodium hydroxide (49.7 ml, 99 mmol) was added and the resulting
mixture stirred at 60°C for 2 h then at room temperature over the weekend.j Most of
the ethanol was removed in vacuo and the resulting aqueous phase acidified to pH 5
with 2N hydrochloric acid. The aqueous phase was extracted three times with
dichloromethane and the organic phase washed with brine, dried (magnesium
sulphate) and concentrated in vacuo. The residue was dissolved in tetrahydrofuran
(100 ml) and treated at room temperature with triphenylphosphine (10.44 g, 39.8
mmol) followed by the dropwise addition of diisopropyl azodicarboxylate (DIAD) (7.74
ml, 39.8 mmol). The resulting mixture was briefly cooled using ice-water and then
stirred for 1-2 h at room temperature then concentrated in vacuo. The crude material
in DCM was loaded onto fine silica in a sinter funnel, washed through with
cyclohexane(200mLs), followed by 3x 500mL portionsof 10%EtOAc/cyclohexane.
Each portion was concentrated separately. Purification of the residue by flash
chromatography on silica gel, eluting with 0-10% ethyl acetate in cyclohexane gave
the title compound (6.62 g). MS (ES) C14H1s°BrNO;, requires 327 found 228 [M+H-
COOC(CH,)s]".

Preparation 102

3-Chloro-4-[(1-methylethyl)oxy]benzoyl chloride

Nont

A round bottom flask was charged with 3-chloro-4-[(1-methylethyl)oxy]benzoic acid
(available from Paragos Product List, 10.2 g, 47.5 mmol), dichloromethane (158 ml)
and oxalyl chloride (8.29 ml, 95 mmol). The reaction mixture was cooled to 0°C in an
ice/water bath prior to the addition of N,N-dimethylformamide (0.158 mil). The

solution was allowed to warm to ambient temperature overnight. The solvent was

bevaporated to yield the title compound as a cream solid (11.4g). 6H '(CDCI3,

400MHz): 1.44 (6H, d), 4.73 (1H, septet), 6.98 (1H, d), 8.0 (1H, dd), 7.98 (1H, d).

Example 1
7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-2-benzazepine hydrochloride
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1,1-Dimethylethyl  7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate (Preparation 7) (75mg, 0.155
mmol) was treated with 4N HCI in dioxan (1162 pl, 4.65 mmol) and the clear solution
left standing for 1.5 hours. A white precipitate formed. Ether (1ml) was added and the
white solid was filtered off, washing with ether. The title compound was obtained on
drying of the solid (45 mg). 8H (400 MHz, dsDMSOQ) 1.36 (6H, d), 1.91-1.98 (2H, m),
3.11-3.14 (2H, m), 3.36-3.39 (2H, m), 4.41 (2H, s), 4.85-4.94 (1H, m), 7.46 (1H, d),
7.64 (1H, d), 7.95-7.80 (2H, m), 8.11 (1H, dd), 8.19 (1H, d), 9.04 (2H, broad s); MS
(ES) C21H2®CIN;O, requires 383; found 384.0 [M+H]".

Example 2
[7-(5<{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]acetic acid

Lol

Cl

1,1-Dimethylethyl [7-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-
1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllacetate (Preparation 8) (65mg, 0.131 mmol)
was treated with HCI (1305 pl, 5.22 mmol) (4N in dioxan) and left standing for 2
hours. The reaction mixture was then warmed at 50 °C for 1 hour then heated at 60
°C for a further 1.25 hours before solvent removal by evaporation. Trituration with
ether/EtOAc failed and the material obtained was purified by MDAP. A white solid
(20mg) was obtained freeze drying appropriate MDAP fractions. Further drying under
vacuum at 70 °C for 16 hours yielded the title compound (16 mg) as a solid. 8H (400
MHz, dgDMSO) 1.36 (6H, d), 1.51-1.53 (2H, m), 2.98-3.00 (2H, m), 3.4 (2H, br.s),
4.10 (2H, s), 4.86-4.92 (1H, m), 7.32 (1H, d), 7.44 (1H, d), 7.83-7.88 (2H, m), 8.11
(1H, dd), 8.18 (1H, d); MS (ES) CyH24*°CIN3O4 requires 441; found 442 [M+H]".

Example 3
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-2-benzazepin-7-yi)-1,2,4-
oxadiazol-5-yl]benzonitrile hydrochloride
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CIH
O\N

1,1-Dimethylethyl  7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate (Preparation 9) (310mg, 0.653
mmol) was treated with HCI (3266 ul, 13.06 mmol) (4N in dioxan) and stirred. After
30 minutes a white precipitate had formed. After 1 hour ether (2ml) was added and
the precipitate filtered off and washed with ether. The title compound (230mg) was
obtained on drying. 8H (400 MHz, dsDMSO) 1.39 (6H, d), 1.91 (2H, m), 3.11-3.13
(2H, m), 3.37-3.40 (2H, m), 4.42 (2H, s), 4.94-5.02 (1H, m), 7.57 (1H, d), 7.64 (1H,
d), 7.96-8.00 (2H, m), 8.41 (1H, dd), 8.52 (1H, d), 9.04 (2H, broad s); MS (ES)
C2H2N4O, requires 374; found 375.0 [M+H]".

Example 4
[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]acetic acid

N
A

N

1,1-Dimethylethyl [7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,3,4,5-tetrahydro-2H-2-benzazepin-2-ylJacetate (Preparation 10) (85mg, 0.174
mmol) was treated with HCI (1305 pl, 5.22 mmol) (4N soln in dioxan) and warmed at
50 °C for 2 hours. A white crystalline product formed. The reaction was cooled to RT
and the solid filtered off and washed with ether. On drying the title compound was
obtained (65mg) as a white solid. 3H (400 MHz, dsDMSO) 1.39 (6H, d), 1.91-2.00
(2H, m), 3.11-3.12 (2H, m), 3.59 (2H, m), 4.00 (2H, s), 4.60 (2H, s), 4.94-5.02 (1H,
m), 7.563-7.59 (2H, m), 7.99-8.06 (2H, m), 8.41 (1H, dd), 8.52 (1H, d); MS (ES)
C24H24N40,4 requires 432; found 433 [M+H]".

Example 5
4-[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yi]butanoic acid acetate
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N/\/>/
OH
L L I
N\
O N X
O
X

4

N OH

Ethyl 4-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-ylJoutanoate (preparation 11) (90mg, 0.184 mmol)
dissolved in ethanol (20ml) was treated with sodium hydroxide (0.184 ml, 0.368
mmol) (2N (aq)) solution followed by water (5.00 ml). This mixture was stirred at RT
for 3 hours and left standing overnight. 2N NaOH (aq) (150 ul) was added and the
reaction mixture stirred for 3 hours. Then ethanol was removed by evaporation and
the aqueous layer acidified using AcOH. The product was extracted into EtOAc
(50ml) and dried over MgSO,. Solvent removal by evaporation yielded a white
precipitate. Ether was added and the solid filtered off and washed with ether to yield
the title compound (44mg) on drying. 8H (400 MHz, d¢sDMSOQO) 1.39 (6H, d), 1.91-1.95
(4H, m), 2.30 (2H, t), 2.96 (2H, m), 3.13 (2H, m), 3.53 (2H, m), 4.60 (2H, s), 4.94-
5.03 (1H, m), 7.57 (1H, d), 7.68 (1H, d), 7.97-8.00 (2H, m), 8.41 (1H, dd), 8.52 (1H,
d) 10.6 (1H, v. broad s), 12.3 (1H, v. broad s); MS (ES) CxH2sN4O4 requires 460;
found 461.0 [M+H]".

Example 6
3-[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]propanoic acid hydrochloride

N OH
—{ oy Y
p*\ | °
N
CIH
NZ
1,1-Dimethylethyl  3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yI)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllpropanoate  (Preparation 12) (70mg,
0.139 mmol) was treated with HCI (1045 pl, 4.18 mmol) (4N in dioxan) and warmed
at 50 °C for 1.5 hours. A white precipitate started to form. Ether (0.5ml) was added
and the white solid filtered off and washed with ether to give the title compound
(57mg) on drying. 8H (400 MHz, d¢gDMSO) 1.39 (6H, d), 1.91-1.96 (2H, m), 2.82 (2H,
m), 3.12-3.21 (4H, m), 3.56 (2H, m), 4.62 (2H, s), 4.96-5.02 (1H, m), 7.57 (1H, d),
7.71 (1H, d), 7.99-8.01 (2H, m), 8.41 (1H, dd), 8.52 (1H, d), 10.3 (1H, v. broad s),
12.8 (1H, v. broad s); MS (ES) Cz5H26N404 reduires 446; found 447.0 [M+H]".
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Example 7
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-6-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile hydrochloride

CH

o
=7 ?
=
ZT

1,1-Dimethylethyl  6-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yi)-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 16) (505 mg, 1.064
mmol) was dissolved in DCM (40 ml) and treated with trifluoroacetic acid (4 ml, 51.9
mmol). The resulting mixture was heated at reflux for 1 hour then evaporated. The
resulting residue was partitioned between DCM (20ml) and 2N NaOH (20ml). The
DCM layer was collected, dried (hydrophobic frit) and evaporated. The free-base was
dissolved in 4M HCI in dioxane and evaporated to give the HCI salt, 2-[(1-
methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-6-yl)-1,2,4-oxadiazol-5-
yllbenzonitrile hydrochloride (438 mg, 1.066 mmol, 100 % yield) as an off-white
powder. 8H (400 MHz, CDCl3) 10.15 (1H, br.s), 8.39 (1H, s), 8.33-8.31 (1H, m), 7.75-
7.85 (1H, m), 7.45-7.3 (2H, m), 7.14 (1H, d), 4.84-4.76 (1H, m), 3.90-3.30 (8H, m)
1.48 (6H, d); MS (ES) CxH,2N40, requires 374; found 375 [M+H]".

Example 8
6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

O\{\l
N\
O N CH

1,1-Dimethylethyl 6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 17) (260 mg, 0.537

@)
ZT

mmol) was dissolved in DCM (20 ml) and treated with trifluoroacetic acid (2 ml, 26.0
mmol). The resulting mixture was heated at reflux for 1 hour then evaporated. The
resulting residue was partitioned between DCM (10ml) and 2N NaOH (10ml). The
DCM layer was collected, dried (hydrophobic frit) and evaporated. The free-base was
dissolved in 4M HCI in dioxane and evaporated to give the HCI salt, 6-(5-{3-chloro-4-
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[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-y1)-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrochloride (225 mg, 0.535 mmol, 100 % yield) as an off-white
powder. 8H (400 MHz, CDCl3) 10.10 (2H, br.s), 8.18 (1H, s), 8.02 (1H, d), 7.82-7.80
(1H, m), 7.33-7.22 (2H, m), 7.05 (1H, d), 5.30 (2H, s), 4.76-4.64 (1H, m), 3.8-3.65
(2H, m), 3.48-3.3 (4H, m), 1.45 (6H, d); MS (ES) C21H2,>CIN3O, requires 383; found
384 [M+H]".

Example 9
3-[6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]propanoic acid hydrochloride

cH S

Cl
e
o ~
— ‘©“<\ I \
N

1,1-Dimethylethyl  3-[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yl)-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]propanoate (Preparation 18) (25 mg,
0.049 mmol) was stirred at room temperature for 18 hours in 4M HCI in 1,4-dioxane
(10 ml). Evaporation and trituration with diethylether yielded the title compound 3-[6-
(6-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yl]propanocic acid hydrochloride (13 mg, 0.026 mmol, 54.1 %
yield) as a yellow gum. MS (ES) CasH26*°>CIN3O, requires 455; found 456 [M+H]".

Example 10
[6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]acetic acid hydrochloride

CiH

1,1-Dimethylethyl [6-(5-{3'-chloro-4-[(1 -methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1.2,4,5-tetrahydro-3H-3-benzazepin-3-yllacetate (Preparation 19) (120 mg, 0.241
mmol) was stirred at room temperature for 18 hours in 4M HCI in 1,4-dioxane (20
ml). Evaporation and trituration with diethylether yielded the HCI salt [6-(5-{3-chloro-
4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-
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\n.

benzazepin-3-yljacetic acid hydrochloride (110 mg, 0.216 mmol, 90 % yield) as a
cream powder, MS (ES) Cx3H2>°CIN;O, requires 441; found 442 [M+H]". ‘

Example 11
6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-2-benzazepine

Cl

To a solution of 3-[2-(aminomethyl)-6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-
1,2,4-oxadiazol-3-y)phenyl]-1-propanol (Preparation 23) (105.2 mg, 0.262 mmol)

~and triphenylphosphine (343 mg, 1.309 mmol) in dry DCM (40 ml) at RT under Ar

was added DIAD (0.242 ml, 1.243 mmol) dropwise and the resulting pale yellow
solution stirred at RT for 18 hrs. The solution was concentrated to ~5 ml, then
passed down an SCX-3 cartridge (1 g), washing with MeOH. The product was eluted
with 0.5M NH; in MeOH; concentration in vacuo gave a pale yellowt oil (95.7 mg).
Reverse-phase mass-directed auto-purification gave two fractions containing the
desired product, one of which was contaminated with O=PPhs;. Both were added
directly to an SCX-2 cartridge (10 g), washing with MeOH. The product was eluted
with 0.5M NH; in MeOH; concentration in vacuo gave a pale yellow film 6-(5-{3-
chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-1H-2-
benzazepine (15.3 mg, 0.034 mmol, 12.94 % vyield). 6H (400 MHz, CDClI;) 8.20 (1H,
d), 8.04 (1H, dd), 7.69 (1H, d), 7.31 (1H, d), 7.24 (1H, t), 7.05 (1H, d), 4.71 (1H,
sept), 4.09 (2H, s), 3.30-3.24 (4H, m), 1.80 (2H, m), 1.44 (6H, d); MS (ES)
C1H2*CIN;O, requires 383; found 384 [M+H]".

Example 12
[6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]acetic acid hydrochloride
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A 5:2 mixture of 1,1-dimethylethyl [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4- ,\’\;

oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllacetate and [6-(5-{3-chloro-
4-[(1-methylethy!)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-
benzazepin-2-yllacetic acid (Preparation 24) (21.4mg) in 4M HCI in dioxane (3 mi)
was stirred at RT for 21 hours. The reaction mixture was concentrated in vacuo, then
redissolved in 4M HCI in dioxane (3 ml), and the solution stirred for an additional 24
hours. Concentration in vacuo gave a yellow oil (41 mg), that was triturated with
ether (2 x 3 ml) to leave a white solid [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-
1,2,4-oxadiazol-3-y1)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]acetic acid
hydrochloride (16.1 mg, 0.031 mmol, 90 % yield). 8H (400 MHz, dsDMSO) 8.17 (1H,
d), 8.10 (1H, dd), 7.87 (1H, dd), 7.58 (1H, d), 7.49 (1H, t), 7.46 (1H, d), 4.89 (1H,
sept), 4.69 (2H, s), 4.06 (2H, s), 3.58 (2H, br t), 3.35 (2H, m), 2.00 (2H, br s), 1.36
(6H, d); MS (ES) C,3H24°CIN;0, requires 441; found 442 [M+H]".

Example 13
8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepine hydrochloride

@**@@

1,1-Dimethylethyl  8-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-y!)-
2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 34) (0.171 g, 0.352
mmol) was dissolved in 1,4-dioxane (1 ml) and 4M HCI (4 ml, 16.00 mmol) in dioxane
was added. The reaction mixture was left at room temperature for 3 hours. The
resulting precipitated solid was filtered off and washed with dioxane and ether to give
the title compound (116mgs) as a white solid hydrochloride salt. §H (400 MHz,
MeOD) 1.42 (6H, d), 3.64 (2H, m), 4.34 (2H, m), 4.48 (2H, s), 4.86 (1H, m), 7.31 (1H,
d), 7.59 (1H, d), 7.87 (1H, d), 7.94 (1H, dd), 8.11 (1H, dd), 8.21 (1H, dd); MS (ES)
Ca0H20°°CIN303 requires 385; found 486 [M+H]".

Example 14
3-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpropanoic acid hydrochloride
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2M Sodium hydroxide solution (aq) (0.5 mi, 1.000 mmol) was added to a solution of
ethyl 3-[8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpropanoate (Preparation 35) (0.09 g, 0.185
mmol) in ethanol (4 ml) and left at room temperature for 2 hours. The reaction was
then evaporated and the resulting crude dissolved in EtOAc/water (30ml of each) and
acidified with acetic acid. The organic layer was dried (magnesium sulphate) and
evaporated. The resulting crude was azeotroped with 20ml of toluene and the
residue dissolved in 10ml of DCM. 1M HCI (1ml) in ether was added, the reaction
mixture evaporated then triturated with ether. The title compound (56mg) was filtered
off as an off-white solid hydrochloride salt. H (400 MHz, MeOD) 1.42 (6H, d), 2.92
(2H, t), 3.55 (2H, t), 3.78 (2H, m), 4.40 (2H, m), 4.65 (2H, s), 4.87 (1H, m), 7.31 (1H,
d), 7.61 (1H, d), 7.87 (1H, d), 7.96 (1H, dd), 8.11 (1H, dd), 8.21 (1H, d); MS (ES)
C2sH24*°CIN;O5 requires 457; found 458 [M+H]".

Example 15
4-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

hesaevoly

2M Sodium hydroxide (aq) (0.5 ml, 1.000 mmol) was added to a solution of ethyl 4-
[8-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yi)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoate (Preparation 36) (0.103 g, 0.206 mmol) in ethanol

COH

(4 ml) and left at room temperature for 2 hours. The reaction mixture was evaporated
and the residue dissolved in water/EtOAc¢ (30ml of each) and acidified with acetic
acid. The organic layer was collected, dried (magnesium sulphate), evaporated and
azeotroped with 15ml of toluene. The title compound was obtained by triturating with
ether and filtering off as a white solid (65mg). 6H (400 MHz, dsDMSOQ) 1.36 (6H, d),
1.70 (2H, m), 2.23 (2H, t), 2.33 (2H, t), 3.02 (2H, m), 3.84 (2H, s), 4.06 (2H, m), 4.89
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(1H, m), 7.44 (2H, m), 7.61 (1H, d), 7.72 (1H, dd), 8.10 (1H, dd), 8.18 (1H, d); MS \\g

(ES) CasH26>CIN3Os requires 471; found 472 [M+H]".

Example 16
[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-
1,4-benzoxazepin-4(5H)-yl]acetic acid

WeaarSy

1,1-Dimethylethyl [8-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-
2,3-dihydro-1,4-benzoxazepin-4(5H)-yllacetate  (Preparation 37) (0.13 g, 0.260
mmol) was dissolved in 1,4-dioxane (1 ml) and 4M HCI (4 ml, 16.00 mmol) in dioxan
was added and the reaction mixture was left at room temperature for 24 hours. Then
the reaction mixture was evaporated, triturated with ether and the resulting solid
filtered off. The solid was dissolved in 5ml of 2M sodium hydroxide and acidified with
acetic acid when solid separated. Attempted to dissolve in EtOAc but insoluble so
filtered off and washed well with water, acetone and ether to give the title compound
(44mgs) as a white solid. 8H (400 MHz, dsDMSO) 1.36 (6H, d), 3.13 (2H, br. s), 3.96
(2H, s), 4.08 (2H, br. s), 4.89 (1H, m), 7.38 (1H, d), 7.44 (1H, d), 7.61 (1H, s), 7.72
(1H, d), 8.11 (1H, d), 8.18 (1H, d), (remaining 2H signal obscured by solvent peak) ;
MS (ES) CxH»**CIN;Os requires 443; found 444 [M+H]".

Example 17
7-(5-{3-Chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

\( N
[0
Q\(NY@ HCI
"
Ci Y.

A solution of 1,1-dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 42)
(950 mg, 1.963 mmol) in hydrochloric acid (a 4M solution in"dioxane, 10 ml, 40.0
mmol) and 1,4-dioxane (10 ml) was stirred at room temperature for 5 hours (a
precipitate had formed). The reaction mixture was filtered and washed with dioxane
(~5ml), and the solid dried under vaccum (pistol) overnight to yield the title
compound (711 mg, 1.607 mmol, 82 % yield) as a white solid. H (CDCl;, 400 MHz):
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10.17 (2H, br s), 8.25 (1H, d), 8.06 (1H, dd), 7.98-8.03 (2H, m), 7.33 (1H, d), 7.06
(1H, d), 4.72 (1H, sept), 3.35-3.47 (8H, m), 1.46 (6H, d). MS (ES): CaHx CIN;O,
requires 383; found 384 [M+H]".

Example 18
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile hydrochloride

°J©Y d )
N

NC

/ HCI

O~

1,1-Dimethylethyl-7-(5-{3-cyano-4-[( 1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 43) (735 mg, 1.55
mmol) was dissolved in 4M HCI in dioxane and the solution stirred for 1 h. The title
compound was filtered off as a white solid and dried in a vacuum oven (462 mg, 1.13
mmol). &H (deDMSO, 400 MHz): 9.24 (2H, brs), 8.51 (1H, d), 8.40 (1H, dd), 7.95
(1H, d), 7.92 (1H, dd), 7.57 (1H, d), 7.45 (1H, d), 4.98 (1H, septet), 3.28-3.18 (8H,
m), 1.39 (6H, d). MS (ES): C»HxN,0, requires 374; found 375 [M+H]".

Example 19
7-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride

0 NH
N
F,C & 5
O~ HCI

1,1-Dimethylethyl-7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-
oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 44)
(650 mg, 1.06 mmol) was dissolved in 4M HCI in dioxane (5 ml) and the solution
stirred for 2 h. The title compound was filtered off as a white solid and dried in a
vacuum oven (259 mg, 0.57 mmol). 8H (dsDMSO, 400 MHz): 9.23 (2H, brs), 8.40
(1H, dd), 8.31 (1H, d), 7.96 (1H, d), 7.93 (1H, dd), 7.59 (1H, d), 7.44 (1H, d), 4.98
(1H, septet), 3.27-3.18 (8H, m), 1.36 (6H, d); MS (ES): CyoH2F3sN3O, requires 417;
found 418 [M+H]".
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Example 20
7-{5-{2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride

O O ' NH
:er g
1,1-Dimethylethyl-7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-
tetArahydro-3H-3-benzazepine-3-carboxylate (Preparation 45) (440 mg, 0.82 mmol)
was dissolved in 4M HCI in dioxane (3 ml) and the solution stirred for 2 h. The title
compound was filtered off as a white solid (376 mg, 0.82 mmol). 8H (dsDMSO, 400
MHz): 9.27 (2H, brs), 8.53 (1H, d), 8.51 (1H, dd), 8.01 (1H, d), 7.97 (1H, dd), 7.74
(1H, d), 7.54-7.50 (3H, m), 7.47 (1H, d), 7.43-7.39 (2H, m), 3.28-3.20 (8H, m). MS
(ES): CasH2F3N30 requires 435; found 436 [M+H]".

Exampie 21
3-[7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]Jpropanoic acid

A  mixture of 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride (Example 17) (200 mg, 0.52
mmol),  1,1-dimethylethyl  2-propenoate (151 uL, 1.04 mmol) and
diisopropylethylamine (453 pL, 2.60 mmol) in methanol (5 ml) was heated in the
microwave at 90 °C for 30 minutes before the solvent was removed in vacuo. The
residue was dissolved in 4M HCI (2 ml) in dioxane and the mixture stirred at room
temperature for 5 h. The solvent was removed in vacuo and the residue purified by
MDAP. To the product containing fractions was added 2M HCI and the solution
concentrated in vacuo to give the title compound as a white solid (116 mg, 0.24
mmol). 8H (dsDMSO, 400 MHz): 12.73 (1H, br.s), 10.76 (1H, br.s), 8.19 (1H, d), 8.11
(1H, dd), 7.98 (1H, d), 7.93 (1H, dd), 7.46 (1H, d), 7.45 (1H, d), 4.89 (1H, septet),
3.76-3.64 (2H, m), 3.44-3.31 (4H, hidden under H,0 peak), 3.25-3.03 (4H, m), 2.89
(2H, 1), 1.37 (6H, d). MS (ES): CysH2°CIN3O, requires 455; found 456 [M+H]".

Example 22
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[7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]acetic acid

OO
A solution of ethyl [7-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yllacetate (Preparation 46) (77 mg, 0.164
mmol) in methanol (30 ml) was stirred at room temp and sodium hydroxide (3 ml,
6.00 mmol) added: The reaction mixture was stirred at room temperature overnight.
The solvent was removed in vacuo, the solid was triturated with methanol (~5m|) and
the resultant solid filtered off and dried. The solid was suspended in methanol
(~30ml) and acetic acid added to take the pH of the solution to 5-6, the solvent was
removed in vacuo. The resultant residue was dissolved in DCM (~30ml) and water
(~30ml) and the layers partitioned. The aqueous was re-extracted with DCM (~20ml)
and the combined organics were passed through a phase separation cartridge and
the solvent reduced in vacuo. The resultant residue was dried in a drying pistol at
60°C to yield the title compound (22 mg, 0.047 mmol, 29 % yield) as an off white
solid. 8H (dgDMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, d), 7.82-7.90 (2H, m), 7.44
(1H, d), 7.36 (1H, d), 4.89 (1H, sept), 3.34 (2H, s), 3.07-2.98 (4H, m), 2.91-2.86 (4H,
m), 1.37 (6H, d. MS (ES"): CxH2>°CIN;O, requires 441; found 442 [M+H]".

Example 23
[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]lacetic acid

\(

[e]
Q\(/”
NC !/

/~COH
N

A mixture of ethyl [7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yllacetate (Preparation 47) (43 mg, 0.09
mmol), aqueous sodium hydroxide'(2M, 430 pL, 0.86 mmol) and ethanol (4.3 mi)
was heated at 40 °C for 1 h. The reaction mixture was cooled to room temperature
and concentrated. The residue was taken up in water, which was then acidified to
pH 6 with acetic acid. The aqueous phase was extracted with EtOAc (2 x 20 ml) and
the combined organic fractions concentrated to give a white solid, which was then

triturated with EtOAc to give the title compound as a white solid (36 mg, 0.08 mmol).
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5H (dsDMSO, 400 MHz): 8.50 (1H, d), 8.41 (1H, dd), 7.85-7.80 (2H, m), 7.55 (1H, d),
7.32 (1H, d), 4.98 (1H, septet), 3.00-2.91 (6H, m), 2.75-2.66 (4H, m), 1.39 (6H, d);
MS (ES-): CasH24N4O4 requires 432; found 431 [M-H'].

Example 24
(7-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)acetic acid

\( W COMH

o}
/N
F.C /

A mixture of ethyl (7-{5-{4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-
oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)acetate  (Preparation 48)
(59 mg, 0.12 mmol), aqueous sodium hydroxide (2M, 590 uL, 1.18 mmol) and
ethanol (6 ml) was heated at 40 °C for 1 hr. The reaction mixture was cooled to
room temperature and concentrated. The residue was taken up in water, which was
then acidified to pH 6 with acetic acid. The aqueous phase was extracted with
EtOAc (2 x 20 ml) before the combined organic fractions were concentrated and the
residue was triturated with EtOAc and the title compound was filtered off and dried in
a vacuum oven to give a white solid (36 mg, 0.08 mmol). 3H (dsDMSO, 400 MHz):
8.41 (1H, dd), 8.30 (1H, d), 7.88-7.82 (2H, m), 7.58 (1H, d), 7.35 (1H, d), 4.98 (1H,
septet), 3.25 (2H, s), 3.06-2.96 (4H, m), 2.89-2.81 (4H, m), 1.36 (6H, d); MS (ES-):
C24H24F3N30, requires 475; found 474 [M-H"].

Example 25
(7-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yl)acetic acid

/COH

A mixture of ethyl (7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)acetate (Preparation 49) (22 mg, 0.04 mmol),
aqueous sodium hydroxide (2M, 220 uL, 0.44 mmol) and ethanol (2.2 ml) was
heated at 40 °C for 1 h. The reaction mixture was cooled to room temperature and
concentrated. The residue was taken up in water, which was then acidified to pH 6

with acetic acid. The aqueous phase was extracted with EtOAc (2 x 20 ml) before the
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combined organic fractions were concentrated and the residue was triturated with \/ZO
EtOAc and the title compound was filtered off and dried in a vacuum oven to give a

white solid (13 mg, 0.03 mmol). &H (dsDMSO, 400 MHz): 8.52 (1H, d), 8.50 (1H, dd),

7.92-7.86 (2H, m), 7.73 (1H, d), 7.54-7.49 (3H, m), 7.44-7.35 (3H, m), 3.18 (2H, s),

3.05-2.96 (4H, m), 2.85-2.79 (4H, m); MS (ES-) : C,7H2F3N303 requires 493; found

492 [M-H"].

Example 26
4-[7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yi]butanoic acid

e Ys
‘CQ’< /m_\_\cozH

A solution of ethyl 4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-
yl)-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yllbutanoate (Preparation 50) (100 mg,
0.201 mmol) in ethanol (6 ml) was stirred at room temp and sodium hydroxide (1.5
ml, 3.00 mmol) added. The reaction mixture was stirred at room temperature for 90
mins and was then acidified with acetic acid to pH 5, and the mixture concentrated in
vacuo. The resultant residue was dissolved in EtOAc (~30ml) and water (~30ml) and
the layers partitioned, the aqueous was re-extracted with EtOAc (~20ml) and the
combined organics were passed through a phase separation cartridge and the
solvent reduced in vacuo. The residue was purified by trituration with methanol, the
solid filtered and dried on the sinter to yield the title compound (30 mg, 0.061 mmol,
30 % yield). 3H (dsDMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, d), 7.79-7.90 (2H, m),
7.44 (1H, d), 7.34 (1H, d), 4.89 (1H, sept), 3.46-3.24 (2H, hidden under H,O peak),
3.01-2.93 (4H, m), 2.68-2.59 (4H, m), 2.28 (2H, t), 1.70 (2H, quintet) 1.37 (6H, d).
MS (ES): CasH2sCIN;O, requires 469; found 470 [M+H]".

Example 27
4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-

* tetrahydro-3H-3-benzazepin-3-yl]butanoic acid hydrochloride

O

~ B
e .
CO,H

98



10

20

30

WO 2009/080725 PCT/EP2008/067965

A solution of ethyl 4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yI)-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yllbutanoate (Preparation 51) (218 mg,
0.446 mmol) in ethanol (6 ml) was stirred at room temp and sodium hydroxide (2 ml,
4.00 mmol) added. The reaction mixture was stirred at room temperature for 90
minutes and was then acidified with acetic acid to pH 5, and the mixture
concentrated in vacuo. The resultant residue was dissolved in EtOAc (~30ml) and
water (~30ml) and the layers partitioned, the aqueous was re-extracted with EtOAc
(~20ml) and the combined organics were passed through a phase separation
cartridge and the solvent reduced in vacuo. The residue was purified by addition of
10 drops of 2M HCI in ether, followed by trituration with ether, the solid filtered and
dried on the sinter and then under vacuum at 60°C to yield the title compound (68
mg, 0.130 mmol, 29 % yield). 8H (dgDMSO, 400 MHz): 8.51 (1H, s), 8.40 (1H, d),
7.97 (1H, s), 7.93 (1H, d), 7.56 (1H, d), 7.47 (1H, d), 4.99 (1H, sept), 3.07-3.80 (10H,
m), 2.35 (2H, t), 1.92-2.02 (2H, m), 1.39 (6H, d); MS (ES): CzH2sN,0, requires 460;
found 461 [M+H]".

Example 28
4-(7-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoic acid hydrochloride

ResRace
N HCI
COH

A solution of ethyl 4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-

oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoate (Preparation 52)
(181 mg, 0.341 mmol) in ethanol (6 ml) was stirred at room temp and sodium
hydroxide (2 mi, 4.00 mmol) added. The reaction mixture was stirred at room
temperature for 90 minutes. The reaction mixture was acidified with acetic acid to pH
5, and the mixture concentrated in vacuo. The resultant residue was dissolved in
ethyl acetate (~30ml) and water (~30ml) and the layers partitioned, the aqueous
phase was re-extracted with ethyl acetate (~20ml) and the combined organics were
passed through a phase separation cartridge and the solvent reduced in vacuo.

The residue was purified by addition of 10 drops of 2M HCI in ether, followed by
trituration with ether, the solid filtered and dried on the sinter to yield the title
compound (119 mg, 0.21 mmol, 62 % yield). 3H (dsDMSO, 400 MHz): 8.40 (1H, d),
8.32 (1H, s), 7.97 (1H, s), 7.94 (1H, d), 7.59 (1H, d), 7.45 (1H, d), 4.98 (1H, sept),
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3.09-3.82 (10H, m), 2.35 (2H, t), 1.90-2.01 (2H, m), 1.36 (6H, d); MS (ES) :
CasH2sFsN3O, requires 503; found 504 [M+H]".

Example 29
4-(7-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-
tetrahg‘/dro-3H-3-benzazepin-3-y|)butanoic acid hydrochloride

O~N
] FF —\_\cozu

A solution of ethyl 4-(7-{5-[4-{(1E)-1-[(1Z)-1-propen-1-yl]-1,3-butadien-1-yl}-3-
(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-benzazepin-3-
yl)butanoate (Preparation 53) (277 mg, 0.504 mmol) in ethanol (6 ml) was stirred at
room temperature and sodium hydroxide (2 ml, 4.00 mmol) added. The reaction
mixture was stirred at room temperature for 90 minutes and was then acidified with
acetic acid to pH 5, and the mixture concentrated in vacuo. The resultant residue
was dissolved in EtOAc¢ (~30ml) and water (~30ml) and the layers partitioned, the
aqueous' was re-extracted with EtOAc (~20ml) and the combined organics were
passed through a phase separation cartridge and the solvent reduced in-vacuo. The
residue was purified by addition of 10 drops of 2M HCI in ether, followed by trituration
with ether, the solid filtered and dried on the sinter and overnight under vacuum at
60°C to yield the title compound (120 mg, 0.20 mmol, 41 % yield). 8H (dsDMSO, 400
MHz): 8.53 (1H, s), 8.50 (1H, d), 8.01 (1H, s), 7.97 (1H, d), 7.75 (1H, d), 7.37-7.56
(6H, m), 3.14-3.41 (8H, m), 3.07 (2H, br s), 2.34 (2H, t), 1.87-1.99 (2H, m). MS
(ES) : CH2F4N3O3 requires 521; found 522 [M+H]".

Example 30
2-(Methyloxy)-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-oxadiazol-5-
yllbenzonitrile hydrochloride

| M
o N
N
s =
N™ /
O-N

A solution of 1,1-dimethylethyl 7-{5-[3-cyano-4-(methyloxy)phenyl]-1,2,4-oxadiazol-3-
yl}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 54) (280 mg,
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0.627 mmol) in hydrochloric acid 4M solution in dioxane (5 ml, 20.00 mmol) and 1,4-
dioxane (5 ml) was stirred at room temperature overnight. The reaction mixture was
filtered and washed with dioxane (~5ml), and the solid dried under vacuum to yield
the title compound (177 mg, 0.393 mmol, 62.7 % yield) as an off white solid. H
(dsDMSO, 400 MHz): 8.99-9.31 (2H, m), 8.53 (1H, s), 8.46 (1H, d), 7.96 (1H, s), 7.93
(1H, d), 7.54 (1H, d), 7.46 (1H, d), 4.07 (3H, s), 3.09-3.31 (7H, m); MS (ES):
CaoH1sN4O5 requires 346; found 347 [M+H]".

Example 31
9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepine hydrochloride

1,1-Dimethylethyl 9- -(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 66) (320mg, 0.658
mmol) was dissolved in 1,4-dioxane (1ml) and treated with HCI (2 ml, 8.00 mmol) in
1,4-dioxane. The reaction mixture was left at RT for 1hr, evaporated and then
triturated with ether to give the title compound (180mg) as a white solid. MS (ES):
C20H20CIN;O; requires 385; found 386 [M+H]".

The following compound was prepared by a similar method.

Example 32
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile hydrochloride

NC /\\
O~
N

Prepared in a similar way to Example 31 from Preparation 67. MS (ES): Cz1H20N403
requires 376; found 377 [M+H]".

Example 33
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4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

_(O:Iz >_<\o-{q Oﬁ“
N)\©) /—\/YOH
' [0}

A solution of ethyl 4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yh)-2,3-dihydro-1,4-benzoxazepin-4(5H)-yllbutanoate (Preparation 68) (130 mg,
0.260 mmol) in ethanol was treated with sodium hydroxide (10.4mg in 1ml, 0.260
mmol). The reaction mixture was left standing at RT for 1hour then evaporated. The
resulting crude was partitioned between EtOAc/water, acidified with acetic acid,
separated and the organivs dried over magnesium sulphate and evaporated. The
titte compound (61mg) was obtained by trituration with ether as a white solid. dH
(dsDMSO, 400 MHz): 1.36 (6H, d), 1.69 (2H, m), 2.23 (2H, t), 2.43 (2H, t), 3.05 (2H,
m), 3.86 (2H, s), 4.07 (2H, m), 4.88 (1H, m), 7.20 (1H, t), 7.43-7.49 (2H, m), 7.78
(1H, dd), 8.09 (1H, dd), 8.17 (1H, d), 12.10 (1H, br. s); MS (ES-): CaHz CIN;Os
requires 471; found 470 [M-H"].

Example 33 Alternative preparation
4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yi)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

A solution of ethyl 4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yl)-2,3-dihydro-1,4-benzoxazepin-4(5H)-yllbutanoate (Preparation 68) (61.7 g, 123
mmol) in ethanol (600 ml) was treated with 2M sodium hydroxide (123 ml, 247 mmol)

and the mixture stirred at room temperature overnight. The solvent was evaporated
and the residue dissolved in water (1 litre). The aqueous solution was cooled in
ice/water and treated slowly with glacial acetic acid (28.3 ml, 494 mmol). The
resulting gum was stirred vigorously until a filterable solid was obtained which was
then collected by filtration and washed with more water (2x 500 ml). After sucking the
pad dry the material was dissolved in a 95:5 mixture of dichloromethane / methanol
and dried (sodium sulphate). The solvent was removed by evaporation and the
resulting solid was triturated under diethyl ether (200 ml), collected by filtration,

102



WO 2009/080725 PCT/EP2008/067965 \(2/§

washed with diethyl ether and dried to give the title compound as a colourless solid %

(549).
MS (ES) CasH2>>CIN3Os requires 471; found 472 [M+H] *.

5 Example 34
4-[9-(5{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

NC.
AT SO,
(0] N
N OH
Prepared in a similar way to Example 33 from Preparation 69. 3H (dgDMSO, 400
10  MHz): 1.38 (6H, d), 1.69 (2H, m), 2.23 (2H, t), 2.43 (2H, t), 3.05 (2H, m), 3.86 (2H, s),
' 4.07 (2H, m), 4.98 (1H, m), 7.20 (1H, t), 7.47 (1H, dd), 7.54 (1H, d), 7.77 (1H, dd),

8.38 (1H, dd), 8.49 (1H, d), 12.10 (1H, br. s); MS (ES): CasHzsN4Os requires 462;
. found 463 [M+H]".

15 Example 35
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile hydrochloride

A

1,1-Dimethylethyl  7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-

. 20  2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 76) (0.410 g, 0.860

’ mmol) was dissolved in 1,4-dioxane (1 ml). Added HCI (1 ml, 4.00 mmol)in dioxane

' (4M) and stirred at R.T. for 2 hours. Added ether, filtered and dried in the oven under

vacuum at R.T. to give 0.26g of white solid. 50mg was purified by MDAP to give the

titte compound (13mg) as a cream solid. 6H (MeOD, 400 MHz): 1.44 (6H, d), 3.63

25  (2H,m), 4.33 (2H, m), 4.52 (2H, s), 4.92 (1H, m), 7.30 (1H, d), 7.43 (1H, d), 8.15 (1H,

dd), 8.21 (1H, d), 8.38 (1H, dd), 8.45 (1H, d); MS (ES): C,H;N4O5 requires 376;
found 377 [M+H]".

Example 36
30  7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepine hydrochloride
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Prepared by a similar method to Example 35 from Preparation 77. 8H (dsDMSO, 400
MHz): 1.35 (6H, d), 3.51 (3H, m), 4.31 (2H, m), 4.82 (2H, s), 4.85 (1H, m), 7.23 (1H,
d), 7.45 (1H, d), 7.97-8.12 (2H, m), 8.18 (2H, m) ; MS (ES): CxHz**CIN;0; requires
385; found 386 [M+H]".

Example 37
3-[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid

NC

’_<o f\ {\‘ N/\/COZH
O

Ethyl 3-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpropanoate (Preparation 78) (0.092 g, 0.193
mmol) was dissolved in Ethanol (2 ml). Then 2N NaOH (1 ml, 2.000 mmol) was
added and the reaction mixture left standing at RT for 2 hours. Ethanol was removed
by evaporation and the resulting residue dissolved in EtOAc and water, acidified with
acetic acid and the layers separated. Solid separated from the aqueous phase and
was filtered off solid and dried under vacuum overnight at 50°C to give the title
compound (8mg) as a white solid. 8H (dsDMSO, 400 MHz): 1.37 (6H, d), 2.38 (2H, 1),
2.67 (2H, m), 3.03 (2H, m), 3.89 (2H, s), 4.07 (2H, m), 4.97 (1H, m), 7.14 (1H, d),
7.54 (1H, d), 7.89 (1H, dd), 7.98 (1H, d), 8.39 (1H, dd), 8.51 (1H, d); MS (ES):
C24H24N4O5 requires 448; found 449 [M+H]'.

Example 38
3-[7-(5-{3-Chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid

O

—_—<o “ f - {q N/\/cozH
O ey

Prepared by a similar method to Example 37 from Preparation 79. 8H (dgDMSO, 400
MHz): 1.36 (6H, d), 2.43 (2H, t), 2.70 (2H, m), 3.04 (2H, m), 3.91 (2H, s), 4.07 (2H,
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m), 4.87 (1H, m), 7.14 (1H, d), 7.43 (1H, d), 7.89 (1H, dd), 7.99 (1H, d), 8.09(1H, dd),
8.18 (1H, d) ; MS (ES): CasH24PCIN;O5 requires 457; found 458 [M+H]".

Example 39
4-[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-

dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid
NC

- o N oo

Ethyl 4-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate (Preparation 80) (0.084 g, 0.171 mmol)
was dissolved in Ethanol (2 ml). Then 2N NaOH (1 mi, 2.000 mmol) was added and
the reaction left standing at RT for 3 hours. Ethanol was removed by evaporation and
the resulting residue dissolved in EtOAc and water, acidified with acetic acid and the
phases separated. The organic phase was dried (MgSQ,), evaporated and triturated
with ether. Drying under vacuum overnight at 50°C vyielded the title compound
(22mg) as a white solid. 3H (dsDMSO, 400 MHz): 1.37 (6H, d), 1.66 (2H, t), 2.22 (2H,
t), 2.45 (2H, m), 3.01 (2H, m), 3.82 (2H, s), 4.07 (2H, m), 4.95 (1H, m), 7.14 (1H, d),
7.54 (1H, d), 7.89 (1H, dd), 7.96 (1H, d), 8.38(1H, dd), 8.50 (1H, d); MS (ES):
CasH2sN4O5 requires 462; found 463 [M+H]'".

Example 40
4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

LN

Prepared by hydrolysis of the ester, Preparation 81, using the method described for
Example 37. 8H (dsDMSO, 400 MHz): 1.36 (6H, d), 1.68 (2H, t), 2.23 (2H, t), 2.45
(2H, m), 3.01 (2H, m), 3.87 (2H, s), 4.07 (2H, m), 4.87 (1H, m), 7.13 (1H, d), 7.43
(1H, d), 7.89 (1H, dd), 7.95 (1H, d), 8.09 (1H, dd), 8.52 (1H, d); MS (ES):
C24H26>>CIN3Os requires 471; found 472 [M+H]".
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Example 41
2-[(1 -Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahyd ro-1,4-benzoxazepin-8-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile
< o
O’Q/QN F °\>
NC N
H
CH

Prepared from Preparation 82 using a similar procedure to Example 35. MS (ES):
C21H20N4O3 requires 376; found 377 [M+H]".

Example 42
4-[8-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

{ O-N
NC N
\/\/COZH

Prepared from Preparation 83 using the method described in Example 15. 8H
(dsDMSO, 400 MHz): 1.38 (6H, d), 1.69 (2H, m), 2.21 (2H, t), 2.42 (2H, t), 3.02 (2H,
m), 3.84 (2H, s), 4.06 (2H, m), 4.97 (1H, m), 7.44 (1H, d), 7.54 (1H, d), 7.61 (1H, d),
7.71 (1H, dd), 8.39 (1H, dd), 8.50 (1H, d), 12.10 (1H, br.s); MS (ES): CysHxN4O5
requires 462; found 463 [M+H]".

Example 43

5-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]pentanoic acid

2M sodium hydroxide (0.347 mL, 0.694 mmol) was added to a stirred solution of
ethyl 5-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpentanoate (Preparation 93) (70 mg, 0.139 mmol)
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in ethanol (5 mL) and the mixture was heated to 60°C overnight. The reaction
mixture was allowed to cool to room temperature and the solvent evaporated. The
residue was diluted with water, acidified with 2M hydrochloric acid and extracted with
ethyl acetate. The organic phase was washed with water, dried and evaporated to
give the product as an off white solid (20mg).

8H (400 MHz, CDCl;). 1.47 (6h, d), 1.59-1.70 (4H, m), 2.3 (2H, t), 2.61 (2H, t), 3.25-
3.29 (2H, m), 4.05 (2H, s), 4.24-4.28 (2H, m), 4.79 (1H, m), 7.12 (1H, d), 7.20 (1H,
dd), 7.39 (1H, d), 7.95 (1H, d), 8.30 (1H, dd), 8.43 (1H, s).

MS (ES) CxH2sN4Os requires 476 Found 477 [M+H]".

Example 44
[9-(5{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-
1,4-benzoxazepin-4(5H)-yl]acetic acid

4

2M sodium hydroxide (0.54 ml, 1.08 mmol) was added to a stirred solution of ethyl
[9-(5-{3-cyano-4-{(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]acetate (Preparation 86) (100 mg, 0.216 mmol) in ethanol (10
ml) and the mixture was stirred at room temperature for 2h. The solvent was
evaporated before diluting with water, acidifying with 2M hydrochloric acid and
extracting with ethyl acetate. The organic extract was washed with water, dried and
evaporated to give the product as an off white solid (30mg).

dH (400 MHz, De-DMSO). 1.39 (6H, d), 3.88-4.02 ( 2H,m ), 4.09-4.13 (2H, m), 4.98
(1H, m), 7.43 (1H, d), 7.56 (1H, d), 7.82 (1H, d), 8.39 (1H, d), 8.50 (1H, s). Missing
peaks obscured by water and residual solvent.

MS (ES) CxH2%N4Os requires 434 Found 435 [M+H]".

Example 45
3-[9-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid

107

4



10

15

!20

25

30

WO 2009/080725 PCT/EP2008/067965

4 \ 7

4,@4\1@)“’4
Ethyl  3-[9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-y1)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpropanoate (Preparation 91) (28 mg, 0.058
mmol) was dissolved in ethanol (5 ml). 2M sodium hydroxide (0.144 ml, 0.288 mmol)
was added and the reaction mixture stirred at 60°C for 4 hours. The solvent was
evaporated and the reaction mixture diluted with water, neutralised with 2M
hydrochloric acid and extracted with ethyl acetate. The organic phase was washed
with water, dried and evaporated to give the product as a white solid (26mg).
8H (400 MHz, CDCls;). 1.46 (6H, d), 2.54 (2H, br t), 2.91 (2H, br t), 3.36 ( 2H, m), 4.12
(2H, s), 4.28 (2H , br m), 5.48 (1H, m), 7.21-7.29 (1H, m), 7.39 (1H, d), 8.00 (1H, d),
8.38 (1H, s), 8.88 (1H, s).
MS (ES) CxH2%PCIN,Os requires 458 Found 459 [M+H]".

Example 46
3-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid

Ethyl 3-[9-(56-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpropanoate (Preparation 92) (40 mg, 0.084
mmol) was dissolved in ethanol (5 ml). 2M sodium hydroxide (0.210 ml, 0.420 mmol)
was added and the reaction mixture stirred at 60°C for 4 hours. The solvent was
evaporated, then the reaction mixture was diluted with water, neutralised with 2M
hydrochloric acid and extracted with ethyl acetate. The organic phase was washed
with water, dried and evaporated to give the product as a colourless solid (16mg).

dH (400 MHz, CDCls). 1.47 (6H, d), 2.56 (2H, br t), 2.92 (2H, br t), 3.34-3.39 (2H, m),
4.13 (2H, br s), 4.25-4.31 (2H, m), 4.79 (1H, m), 7.13 (1H, d), 7.20-7.28 (1H, m), 7.40
(1H, d), 8.00 (1H, d), 8.33 (1H, d), 8.42 (1H, s). '

MS (ES) C2H24N4Os requires 448 Found 449 [M+H]".

Example 47
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3-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid

Ethyl 3-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpropanoate (Preparation 88) (60 mg, 0.123
mmol) was dissolved in ethanol (5 ml). 2M sodium hydroxide (0.309 ml, 0.617 mmol)
was added and the reaction mixture was stirred at 60°C for 4h. The solvent was
evaporated then the reaction mixture was diluted with water and neutralised with 2M
hydrochloric acid and extracted with ethyl acetate. The organic phase was washed
with water, dried and evaporated to give the product as a colourless solid (27mg).

dH (400 MHz, De-DMSO). 1.36 (6H,d), 2.42 (2H, br t), 2.65-2.70 (2H, m), 3.90 (2H,
s), 4.04-4.09 (2H, m), 4.88 (1H, m), 7.21 (1H, dd), 7.44 (1H, d), 7.51 (1H, d), 7,79
(1H, d), 8.09 (1H, d), 8.17 (1H,s).

MS (ES) Ca3H24>°CIN;Os requires 457 Found 458 [M+H]'.

Example 48
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-
oxadiazol-5-yl]-3-pyridinecarbonitrile formate

>° CN

c——

N

\_/

=N

O\ P
N
)\CGNH

1,1-Dimethylethyl 7-(5-{5-cyano-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-
yI)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 95) (224 mg,
0.471 mmol) in dichloromethane (1 ml) was treated with 4M HCI in dioxan (5 ml, 20.0
mmol). The colourless solution was left at room temperature over the week-end to
give a colourless precipitate. The reaction mixture was concentrated, triturated with
ether and dried. The crude product was treated with DMSO:MeOH (1:1; 1.9ml), the
mixture filtered and the filtrate purified by MDAP. The title compound was obtained
as a formate salt (56mgs), 3H (400 MHz, dgDMSQ), 1.41 (6H, d), 3.07-3.20 (4H,m),

109



10

15

20

25

WO 2009/080725 PCT/EP2008/067965

5.51 (1H, m), 7.42 (1H, d), 7.88 (1H dd), 7.91 (1H, d), 8.24 (1H, s), 8.98 (1H, d) and \/%7/

9.20 (1H, d) ; MS (ES) C,1H2NsO, requires 375; found 376[M+H]".

Example 49
7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

Yo s

e

N

\_/

=N

O\N/
NH

1,1-Dimethylethyl 7-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-
yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 96) (305 mg,
0.629 mmol) in dichloromethane (2 mL) at room temperature was treated with
trifluoroacetic acid (1 ml, 12.98 mmol) and the mixture stirred for 1 hr. The reaction
mixture was concentrated and the residue partitioned between 2M NaOH and ethyl
acetate. The ethyl acetate extract was washed with brine, dried and concentrated to
a colourless gum which slowly crystallized, to give the title compound free base
(229mgs).

A portion of the free base (37mg) was dissolved in methanol (0.5ml) and treated with
excess HCl in methanol (1.25M; 0.4ml). The solution was evaporated to givé the title
compound as a colourless solid (42mgs).

8H (400 MHz, dsDMSO0), 1.39 (6H, d), 3.21 (8H, d), 5.45 (1H, m), 7.45 (1H, d), 7.91
(1H, dd), 7.95 (1H, d), 8.55 (1H, d), 8.92 (1H, d) and 9.33 (2H, br s); MS (ES)
C20H21*°CIN,O; requires 384; found 385 [M+H]".

Example 50

4-[7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]butanoic acid
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COH

A suspension of ethyl 4-[7-(5—{5—ch|oro—6-[(1-methyleth;l)oxy]-3—pyridiny|}-1,2,4—
oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yljbutanoate (Preparation 97)
(185 mg, 0.371 mmol) in ethanol (3 ml), was treated with 2M sodium hydroxide
(0.556 ml, 1.11 mmol) at room temperature overnight to give a colourless precipitate.
A further 1-2mls of ethanol was added and the temperature was raised to 50°C to
complete the reaction. Acetic acid (0.07 ml, 1.22mmol) was added to the solution and
the mixture concentrated. The resultant oily residue was treated with water (ca 3 ml)
then stirred at room temperature for 1-2hr and filtered. The solid was washed with
water, then dissolved in methanol and the solvent evaporated. The resultant solid
was dried overnight in vacuo at ca 60°C to give the title compound (153mgs).

dH (400 MHz, deDMSO), 1.39 (6H, d), 1.69 (2H, m) 2.26 (2H, t), 2.47 (2H, t), 2.61
(4H, brs), 2.95 (4H, br m), 5.45 (1H, m), 7.34 (1H, d), 7.80-7.85 (2H, m), 8.53 (1H, d)
and 8.90 (1H, d) ; MS (ES) Cu4H2*°CIN,O, requires 470; found 471 [M+H]".

Membrane preparation for S1P1 GTPyS assay

For membrane preparations all steps were performed at 4°C. Rat hepatoma cells
stably expressing the human S1P1 receptor or Rat Basophilic Leukaemia cells (RBL)
stably expressing human S1P3 receptor were grown to 80% confluency before being
harvested into 10ml Phospho-Buffered Saline (PBS) and centrifuged at 1200rpm for
5 minutes. After removal of the supernatant, the pellet was re-suspended and cells
were homogenised within a glass Waring blender for 2 bursts of 15secs in 200mls of
buffer (50mM HEPES, 1mM leupeptin, 25ug/ml bacitracin, imM EDTA, 1mM PMSF,
2uM pepstatin A). The blender was plunged into ice for 5 mins after the first burst
and 10-40 mins after the final burst to allow foam to dissipate. The material was then
spun at 500g for 20 mins and the supernatant spun for 36 mins at 48,000g. The
pellet was resuspended in the same buffer as above but without PMSF and pepstatin
A. The material was then forced through a 0.6mm needle, made up to the required
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volume, (usually x4 the volume of the original cell pellet), aliquoted and stored frozen
at -80°C.

Alternative Membrane preparation for S1P1 GTPyS assay

All steps were performed at 4°C. Cells were homogenised within a glass Waring
blender for 2 bursts of 15 secs in 200mls of buffer (50mM HEPES, 1mM leupeptin,
25ug/ml bacitracin, 1mM EDTA, 1mM PMSF, 2uM pepstatin A). The blender was
plunged into ice for 5 mins after the first burst and 10-40 mins after the final burst to
allow foam to dissipate. The material was then spun at 500g for 20 mins and the
supernatant spun for 36 mins at 48,000g. The pellet was resuspended in the same
buffer as above but without PMSF and pepstatin A. The material was then forced
through a 0.6mm needle, made up to the required volume, (usually x4 the volume of

the original cell pellet), aliquoted and stored frozen at —-80°C

S1P1 GTPyS assay

Human S1P1 rat hepatoma membranes (1.5ug/well) were adhered to a wheatgerm
agglutinin (WGA)-coated scintillation proximity assay (SPA) beads (0.125mg/well) in
assay buffer (HEPES 20mM, MgCl, 10mM, NaCl 100mM and pH adjusted to 7.4
using KOH 5M, GDP 10uM FAC (final assay concentration) and saponin 90ug/ml
FAC was also added).

After 30 minutes pre-coupling on ice the bead and membrane suspension was
dispensed into a white Greiner polypropylene LV384-well plate (5ul/well), containing
0.1ul of the compound. Suliwell [**S)-GTPyS (0.5nM final radioligand conc) made up
in assay buffer was then added to agonist plates. The final assay cocktail (10.1pl)
was then centrifuged at 1000rpm for 5 minutes then read immediately on a Viewlux
reader.

All test compounds were dissolved in DMSO at a concentration of 10mM and were
prepared in 100% DMSO using a 1 in 4 dilution step to provide 11 point dose
response curves. The dilutions were transferred to the assay plates ensuring that
the DMSO concentration was constant across the plate for all assays.

All data was normalized to the mean of 16 high and 16 low control wells on each

plate. A four parameter curve fit was then applied.

Alternative method for S1P1 GTPyS assay
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S«P; expressing RH7777 membranes (1.5ug/well) membranes (1.5ug/well) were
homogenised by passing through a 23G needle. These were then adhered to WGA-
coated SPA beads (0.125mg/well) in assay buffer (HEPES 20mM, MgCl, 10mM,
NaCl 100mM and pH adjusted to 7.4 using KOH 5M). GDP 10uM FAC and saponin
90ug/ml FAC were also added

After 30 minutes precoupling on ice, the bead and membrane suspension was
dispensed into white Greiner polypropylene LV 384-well plates (5ul/well), containing
0.1ul of compound. Suliwell [**S]-GTPyS (0.5nM for S4P4 or 0.3nM for SP; final
radioligand concentration) made in assay buffer was then added to the plates. The
final assay cocktail (10.1ul) was then sealed, spun on a centrifuge, then read

immediately on a Viewlux instrument.

Exemplified compounds of the invention had a pEC50 > 5, many had a pEC50 >7.
Examples 6, 7, 8, 12, 18, 19, 21 to 29, 31 to 35, 37, 39, 41, 43, 47, 48 and 50 had a
pEC50 >7. Examples 7, 21, 23, 24 and 26 to 28 had a pEC50 28.

S1P3 GTPyS assay

S1P3 membranes from rat basophilic leukaemia cells (RBL-2H3)(1.5ug/well) were
adhered to WGA-coated SPA beads (0.125mg/well) in assay buffer (HEPES 20mM,
MgCl, 3mM, NaCl 100mM and pH adjusted to 7.4 using KOH 5M), GDP 10uM FAC
and saponin 90ug/ml FAC was also added).

After 30 minutes pre-coupling on ice the bead and membrane suspension was
dispensed into a white Greiner polypropylene LV384-well plate (Sul/well), containing
0.1ul of the compound. Suliwell [**S]-GTPyS (0.5nM final radioligand conc) made up
in assay buffer was then added to agonist plates. The final assay cocktail (10.1pl)
was centrifuged at 1000rpm for 5 minutes then read immediately on a Viewlux
reader.

All test compounds were dissolved in DMSO at a concentration of 10mM and were
prepared in 100% DMSO using a 1 in 4 dilution step to provide 11 point dose
response curves. The dilutions were transferred to the assay plates ensuring that
the DMSO concentration was constant across the plate for all assays.

All data was normalized to the mean of 16 high and 16 low control wells on each
plate. A four parameter curve fit was then applied.
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Alternative method for S1P3 GTPyS assay

S,P; expressing RBL membranes (1.5ug/well) were homogenised by passing
through a 23G needle. These were then adhered to WGA-coated SPA beads
(0.125mg/well) in assay buffer (HEPES 20mM, MgCl, 10mM, NaCl 100mM and pH
adjusted to 7.4 using KOH 5M). GDP 10uM FAC and saponin 90ug/ml FAC were
also added

After 30 minutes precoupling on ice, the bead and membrane suspension was
dispensed into white Greiner polypropylene LV 384-well plates (Sul/well), containing
0.1pl of compound. Suliwell [*S]-GTPyS (0.5nM for S;P; or 0.3nM for S4P; final
radioligand concentration) made in assay buffer was then added to the plates. The
final assay cocktail (10.1ul) was then sealed, spun on a centrifuge, then read

immediately on a Viewlux instrument.

Exemplified compounds had a pEC50 < 6, many had a pEC50 <5. Examples 1 to 5,
8 to 14, 16, to 22, 26, 30 to 34, 36, 37, 39 to 41, 43 to 50 had a pECS0 <5.
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(5

Claims
1. A compound of formula (I) or a pharmaceutically acceptable salt thereof:
O\N
\
) N ®°
R;

(1)

Ais phenylora 5 or 6-membered heteroaryl ring;

R¢ is up to two substituents independently selected from halogen, C.sjalkoxy, C.
sfluoroalkyl, cyano, optionally substituted phenyl, C..sfluoroalkoxy, Cigalkyl and
Cascycloalkyl; '

Rz is hydrogen, halogen or C4alkyl;

B is a 7 membered saturated ring selected from the following:

O R
R R 4
NR, NR,
(a) (b) (c)

Rs is hydrogen or (CH;)14CO,H;
R, is hydrogen or Cy.3alkyl optionally interrupted by oxygen;

2. A compound of formula (1) or a pharmaceutically acceptable salt thereof, wherein:
A is phenyl;

Ry is up to two substituents independently selected from chloro, isopropoxy and
cyano;

R2is hydrogen;

B is (a);

R;is hydrogen or (CH,);.3CO,H;

R4 is hydrogen.
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3. A compound of formula (I) or a pharmaceutically acceptable salt thereof,
wherein:

A is phenyl or pyridinyl; and/or ‘

R; is up to two substituents independently selected from chloro, isopropoxy and
cyano; and/or

Rzis hydrogen; and/or

B is (b); and/or

Rsis hydrogen or (CH;)14CO,H; and/or

R4 is hydrogen.

4. A compound of formula (l) or a pharmaceutically acceptable salt thereof, wherein:
A is phenyl or pyridinyl;

Ry is up to two substituents independently selected from chloro, methoxy,
isopropoxy, trifluoromethyl, phenyl and cyano;

Rzis hydrogen;

B is (c);

Rais hydrogen or (CH2)13CO2H;

R4 is hydrogen.

5. A compound according to claim 1 selected from:

7-(5-{3-chloro-4-[( 1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-2-benzazepine

[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyi}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-
2H-2-benzazepin-2-yllacetic acid-

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-2-benzazepin-7-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile

[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-
2H-2-benzazepin-2-yl]acetic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-y})-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yljbutanoic acid
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3-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]propanoic acid

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-6-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile

6-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-3-benzazepine

3-[6-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yljpropanoic acid

[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yllacetic acid

6-(6-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-2-benzazepine

[6-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-y1)-1,3,4,5-tetrahydro-
2H-2-benzazepin-2-yl]acetic acid

8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyi}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1,4-benzoxazepine

3-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yllpropanoic acid

4-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]lacetic acid

+ 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-3-benzazepine
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2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4- w
oxadiazol-5-yllbenzonitrile

7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-2,3,4,5-

tetrahydro-1H-3-benzazepine

7-{5-[2-(trifluoromethyl)-4-biphenylyl}-1,2,4-oxadiazol-3-yl}-2,3,4,5-tetrahydro-1H-3-

benzazepine

3-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yllpropanoic acid |

[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yl]acetic acid

[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yl]acetic acid

(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl}-1,2,4-oxadiazol-3-yl}-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)acetic acid

(7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-
benzazepin-3-yl)acetic acid

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yllbutanoic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid

4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yi}-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoic acid

4-(7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-
3-benzazepin-3-yl)butanoic acid
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2-(Methyloxy)-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-oxadiazol-5-

yllbenzonitrile

9-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1,4-benzoxazepine

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-yi)-1,2,4-

oxadiazol-5-yllbenzonitrile

4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

4-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-yl)-1,2,4-

oxadiazol-5-yl]lbenzonitrile

7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-y1)-2,3,4,5-tetrahydro-
1,4-benzoxazepine hydrochloride

3-[7-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]propanoic acid

3-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]propanoic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)-1,2,4-
oxadiazol-5-yl]benzonitrile
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4-[8-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4- \\_\(2/
benzoxazepin-4(5H)-yl]butanoic acid

5-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]pentanoic acid

[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-y1)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-ylJacetic acid '

3-[9-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-
1,4-benzoxazepin-4(5H)-yl]propanoic acid

3-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-y!)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]propanoic acid

3-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]propanoic acid

2-[(1 -Méthylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro—1 H-3-benzazepin-7-yl)-1,2,4-
oxadiazol-5-yl]-3-pyridinecarbonitrile formate

7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

4-[7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid

and pharmaceutically acceptable salts thereof.

6. A compound according to claim 1, which is
4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid hydrochloride

or a pharmaceutically acceptable salt thereof.

7. A compound according to claim 1, which is
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4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoic acid

or a pharmaceutically acceptable salt thereof.

8. Use of a compound according to any one of claims 1 to 7 for the treatment of

conditions or disorders mediated by S1P1 receptors.

9. Use according to claim 8, wherein the condition or disorder is multiple
sclerosis, autoimmune diseases, chronic inflammatory disorders, asthma,
inflammatory neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative
colitis, lupus erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and
tumour metastasis, diseases associated with angiogenesis, vascular diseases, pain
conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-

insulin dependant diabetes.
10. Use according to claim 9, wherein the condition is lupus erythematosis.

11. Use of a compound according to any one of claims 1 to 7 to manufacture a
medicament for use in the treatment of conditions or disorders mediated by S1P1

receptors.

12. Use vaccording to claim 11, wherein the condition or disorder multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus
erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour
metastasis, diseases associated with angiogenesis, vascular diseases, pain
conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-

insulin dependant diabetes.
13. Use according to claim 12, wherein the condition is lupus erythematosis.

14. A pharmaceutical composition comprising a compound according to any one
of claims 1to 7.

15. A method of treatment for conditions or disorders in mammals including

humans which can be mediated via the S1P1 receptors which comprises
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administering to the sufferer a therapeutically safe and effective amount of a \\’\\)f
compound of formula (I) or a pharmaceutically acceptable salt thereof.

16. A method of treatment according to claim 15, wherein the condition is lupus
erythematosis.
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DERIVADOS DE OXADIAZOL ACTIVOS SOBRE FOSFATO DE

ESFINGOSINA-1

MEMORIA DESCRIPTIVA

La presente invencion se refiere a derivados de oxadiazol
novedosos que tienen actividad farmacolégica, procedimientos para su
preparaciéon, composiciones farmacéuticas que los contienen y su uso en el
tratamiento de varios trastornos.

El 1-fosfato de esfingosina (S1P) es un mediador de lipido
bioactivo formado por la fosforilaciéon de esfingosina por esfingosina cinasas y
se encuentra en altos niveles en la sangre. Es producido y secretado por un
nimero de tipos de células, incluyendo aquellos de origen hematopoyético
tales como plaquetas y células cebadas (Okamoto et al 1998 J Biol Chem
273(42):27104; Sanchez y Hla 2004, J Cell Biochem 92:913). Tiene una
amplia gama de acciones bioldgicas, incluyendo regulacién de proliferacion
celular, diferenciacién, motilidad, vascularizacion, y activacion de células
inflamatorias y plaquetas (Pyne y Pyne 2000, Biochem J. 349: 385). Se han
descrito cinco subtipos de receptor de respuesta a S1P, S1P1 (Edg-1), S1P2
(Edg-5), S1P3 (Edg-3), S1P4 (Edg-6) y S1P5 (Edg-8), que forman parte de la
familia de genes de diferenciacion endotelial acoplada a proteina G de
receptores (Chun et al 2002 Pharmacological Reviews 54:265, Sanchez y Hla

2004 J Cellular Biochemistry, 92:913). Estos 5 receptores muestran expresion
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de ARNm diferencial, con S1P1-3 siendo ampliamente expresado, S1P4
expresado sobre tejidos linfoide y hematopoyético y S1P5 principalmente en el
cerebro y a un menor grado en el bazo. Sefializan mediante diferentes
subconjuntos de proteinas G para promover una variedad de respuestas
biolégicas (Kluk y Hla 2002 Biochem et Biophysica Acta 1582:72, Sanchez y
Hla 2004, J Cellular Biochem 92:913).

Los papeles propuestos para su receptor de S1P1 incluyen
trafico de linfocitos, induccién/supresion de citocina y efectos sobre células
endoteliales (Rosen y Goetzl 2005 Nat Rev Immunol. 5:560). Los agonistas
del receptor de S1P1 se han usado en un numero de modelos animales
autoinmunes y de trasplante, incluyendo modelos de encefalomielitis
autoinmunes experimentales (EAE) de MS, para reducir la severidad de la
enfermedad inducida (Brinkman et al 2003 JBC 277:21453; Fujino et al 2003 J
Pharmacol Exp Ther 305:70; Webb et al 2004 J Neuroimmunbl 163:108;
Rausch et al 2004 J Magn Reson Imaging 20:16). Esta actividad se reporta
que es mediada por el efecto de agonistas de S1P1 sobre la circulacion de
linfocitos a través del sistema linfoide. El tratamiento con agonistas de S1P1
da por resultado el secuestro de linfocitos dentro de érganos linfoides
secundarios tales como los nodos linfaticos, que inducen una linfopenia
periférica reversible en modelos animales (Chiba et al 1998, J Immunology
160:5037, Forrest et al 2004 J Pharmacol Exp Ther 309:758; Sanna et al 2004
JBC 279:13839). Datos publicados sobre agonistas sugieren que el

tratamiento con compuesto induce pérdida del receptor de S1P1 de la
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superficie celular por internaliiacién (Graler y Goetzl 2004 FASEB J 18:551;
Matloubian et al 2004 Nature 427:355; Jo et al 2005 Chém Biol 12:703) y es
esta reduccion de receptor de S1P1 sobre células inmunes lo que contribuye a
la reduccion del movimiento de células T de los nodos linfaticos de regreso
hacia el torrente sanguineo.

La delecion del gen de S1P1 causa letalidad embrionaria.
Experimentos para examinar el papel del receptor de S1P1 en migracion y
trafico de linfocitos ha incluido la transferencia adoptiva de células T
deficientes en S1P1 marcadas en ratones de tipo silvestre irradiados. Estas
células mostraron un egreso reducido de érganos linfoides secundarios
(Matloubian et al 2004 Nature 427:355).

A S1P1 también se ha atribuido un papel en la modulacién de
unién de células endoteliales (Allende et al 2003 102:3665, Blood Singelton et
al 2005 FASEB J 19:1646). Con respecto a esta accién endotelial, los
agonistas de S1P1 se ha reportado que tienen un efecto sobre nodos
linfaticos aislados que pueden estar contribuyendo a un papel en la
modulacién de trastornos inmunolégicos. Los agonistas de S1P1 causaron un
cierre de las ‘compuertas’ estromales endoteliales de senos linfaticos que
drenan los nodos linfaticos y previenen el egreso de linfocitos (Wei et al 2005,
Nat. Immunology 6:1228).

Se ha mostrado que el compuesto inmunosupresor FTY720
(JP11080026-A) reduce los Iinfocifos circulantes en animales y el hombre,

tiene actividad moduladora de enfermedad en modelos animales de trastornos
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inmunolégicos y reduce las tasas de remisiébn en esclerosis miultiple
recurrente-remitente (Brinkman et al 2002 JBC 277:21453, Mandala et al 2002
Science 296:346, Fujino et al 2003 J Pharmacology and Experimental
Therapeutics 305:45658, Brinkman et al 2004 American J Transplantation
4:1019, Webb et al 2004 J Neuroimmunology 153:108, Morris et al 2005 EurJ
Immunol 35:3570, Chiba 2005 Pharmacology and Therapeutics 108:308,
Kahan et al 2003, Transplantation 76:1079, Kappos et al 2006 New Eng J
Medicine 335:1124). Este compuesto es un profarmaco que es fosforilado in
vivo por esfingosina cinasas para dar una molécula que tiene actividad
agonista en los receptores de S1P1, S1P3, S1P4 y S1P5. Estudios clinicos
han demostrado que el tratamiento con FTY720 da por resultado bradicardia
en las primeras 24 horas de tratamiento (Kappos et al 2006 New Eng J
Medicine 335:1124). Se piensa que la bradicardia se debe a agonismo en el
receptor de S1P3, con base en un numero de experimentos basados en
células y con animales. Estos incluyen el uso de animales knock-out para
S1P3 que, a diferencia de los ratones de tipo silvestre, no muestran
bradicardia después de la administracién de FTY720 y el uso de compuestos
selectivos de S1P1. (Hale et al 2004 Bioorganic & Medicinal Chemistry Letters
14:3501, Sanna et al 2004 JBC 279:13839, Koyrakh et al 2005 American J
Transplantacién 5:529)

Por lo-tanto, existe la necesidad de compuestos agonistas de
receptor de S1P1 con selectividad sobre S1P3 que se podria esperar que

mostraran una tendencia reducida a inducir bradicardia.

\UE
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Las siguientes solicitudes de patente describen derivados de
oxadiazol como agonistas de S1P1: WOO03/105771, WOO05/058848,
WO06/047195, WO06/100633, WO06/115188, WO06/131336, WO07/024922
y WO07/116866.

Las siguientes solicitudes de patente describen derivados de
tetrahidroisoquinolinil-oxadiazol como agonistas de receptor de S1P:
WO06/064757, WO06/001463, WO04/113330.

El documento WOO08/064377 describe analogos de
benzocicloheptilo que tienen actividad de receptor de S1P1.

Una clase estructuralmente novedosa de compuestos se ha
encontrado ahora que provee agonistas del receptor de S1P1.

La presente invencién provee compuestos de férmula (I) o una

sal farmacéuticamente aceptable de los mismos:

)
A es fenilo o un anillo de heteroarilo de 5 6 6 miembros;
R1 es de hasta dos sustituyentes independientemente
seleccionados de halégeno, alcoxi deC1.3), fluoroalquilo de C(s.3), ciano, fenilo

opcionalmente sustituido, fluoroalcoxi de Cii.3), alquilo de C(.) ¥y cicloalquilo

WA
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de C(3-6);

siguientes:

por oxigeno;

Rz es hidrégeno, halégeno o alquilo de C(1.4);

B es un anillo saturado de 7 miembros seleccionado de los

NR,
NR, NR,
(a) (b) (©)

R3 es hidrégeno o (CH2)14CO2H;

R4 es hidrégeno o alquilo de C1.3, opcionalmente interrumpido

En una modalidad de la invencion,
A es fenilo;

Ry es de hasta dos sustituyentes independientemente

seleccionados de cloro, isopropoxi y ciano;

R2 es hidrégeno;

B es (a);

Rz es hidrégeno o (CH3)4.3CO2H;
R4 es hidrégeno.

En una modalidad de la invencién,
A es fenilo o piridinilo;

Ry es de hasta dos sustituyentes independientemente

seleccionados de cloro, isopropoxi y ciano;
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R, es hidr’égeno;
Bes (b);

R3es hidrogeno o (CH3)14CO2H;

R4 es hidrégeno.

En una modalidad de la invencion,

A es fenilo o piridinilo;

Ry es de hasta dos sustituyentes independientemente
seleccionados de cloro, metoxi, isopropoxi, triﬂuorometilo,.feni|o y ciano;

R2 es hidrégeno;

B es (¢);

R3 es hidrégeno o (CH3)1.3CO2H;

R4 es hidrégeno.

En una modalidad A es fenilo. En otra modalidad, A es denilo
3,4-sustituido.

En una modalidad, Ry es dos sustituyentes, uno de los cuales es
alcoxi de C(1.3), el otro seleccionado de halégeno o ciano. En otra modalidad,
Ry es dos sustituyentes, uno de los cuales es isopropoxi y el otro se
selecciona de cloro o ciano. En otra modalidad, Ry es dos sustituyentes
seleccionados de cloro, isopropoxi y ciano. En otra modalidad, R4 es cloro e
isopropoxi. En una modalidad adicional, Ry es cloro en la posiciéon 3 e
isopropoxi en la posiciéon 4 cuando A es fenilo o Ry es cloro en la posicién 5 e
isopropoxi en la posicién 6 cuando A es piridinilo. En otra modalidad, R es

isopropoxi y ciano. En una modalidad adicional, R¢ es ciano en la posicién 3 e

W
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isopropoxi en la .posicién 4 cuando A es fenilo o R¢ es ciano en la posicién 5 e
isopropoxi en la posicién 6 cuando A es piridinilo.

En una modalidad R; es hidrégeno.

En una modalidad B es (b). En otra modalidad B es (c).

En una modalidad R3 es (CH,)1.3CO,H. En otra modalidad, R; es
(CH2)3CO.H.

En una modalidad R4 es hidrégeno.

La presente invencién por lo tanto provee compuestos de la

férmula (1A) o una sal farmacéuticamente aceptable de los mismos:

(IA)

A es fenilo o un anillo de heteroarilo de 5 6 6 miembros;

Ri es de hasta dos sustituyentes independientemente
seleccionados de halégeno, alcoxi deC1.3), fluoroalquilo de C(1.3), ciano, fenilo
opcionalmente sustituido, fluoroalcoxi de Ci.3), alquilo de C(.6) y cicloalquilo
de C3),

Rz es hidrégeno, halégeno o alquilo de C(14);

B es un anillo saturado de 7 miembros seleccionado de los

siguientes:



NR,
NR, NR,
) (c)

(a) (b

5 R3 es hidrégeno o (CH2)14CO2H;

R4 es hidrégeno o alquilo de C(1.3) opcionalmente interrumpido

por oxigeno;
En una modalidad de la invencion,
A es fenilo; y/o
10 Ry es de hasta dos sustituyentes
seleccionados de cloro, isopropoxi y ciano; y/o
R es hidrégeno; y/o
B es (a); y/o
R3ses hidrégeno o (CH,)1.3CO2H; y/o
15 R4 es hidrégeno.
En una modalidad de la invencion,
A es fenilo; y/o
Ri es de hasta dos sustituyéntes
seleccionados de cloro, isopropoxi y ciano; y/o
20 R2 es hidrégeno; y/o
B es (b); y/o
Rses hidrégeno o (CHz)1.3CO2H; y/o

R4 es hidrégeno.

independientemente

independientemente
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En una modalidad de la invencidn,
A es fenilo; y/o
Ry es de hasta dos sustituyentes independientemente
seleccionados de cloro, metoxi, isopropoxi, triflourometilo, fenilo y ciano; y/o
5 Rz es hidrégeno; y/o
B es (c); y/o
R3ses hidrogeno o (CH3)1.3COzH; y/o
R4 es hidrégeno.
El término “alquilo®, como un grupo o parte de un grupo, v.gr.,
10 alcoxi o hidroxialquilb se refiere a un grupo alquilo de cadena recta o
ramificada en todas las formas isoméricas. El término “alquilo de C(1.)" se
refiere a un grupo alquilo, como se defini6é antes, que contiene por lo menos 1,
y cuando mucho 6 atomos de carbono. Ejemplos de dichos grupos alquilo
incluyen metilo, etilo, propilo, iso-propilo, n-butilo, iso-butilo, sec-butilo o fter-
15 butilo. Ejemplos de dichos grupos alcoxi incluyen metoxi, etoxi, propoxi, iso-
propoxi, butoxi, iso-butoxi, sec-butoxi and ter-butoxi.
Los grupos cicloalquilo de C(3.6) adecuados incluyen ciclopropilo,
ciclobutilo, ciclopentilo y ciclohexilo.
Como se usa aqui, el término “halégeno” se refiere a fluor (F),
20 cloro (Cl), bromo (Br) o yodo (I) y el término “halo” se refiere al halégeno:
fluoro (-F), cloro (-Cl), bromo(-Br) y yodo(-1).
El término “heteroarilo” representa un anillo insaturado que

comprende uno o mas heteroatomos seleccionados de O, N o S. Ejemplos de
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énillos heteroarilo de 5 6 6 miembros incluyen pirrolilo, triazolilo, tiadiazolilo,
tetrazolilo, imidazolilo, pirazolilo, isotiazolilo, tiazolilo, isoxazolilo, oxazolilo,
oxadiazolilo, furazanilo, furanilo, tienilo, piridilo, pirimidinilo, pirazinilo,
piridazinilo y triazinilo.

En ciertos de los compuestos de la férmula (l), dependientes de
la naturaleza del sustituyente hay atomos de carbono quirales y por lo tanto
compuestos de la férmula () pueden existir como esterecisbmeros. La
invencion se extiende a todos los isdbmeros opticos tales como formas
estereoisoméricas de los compuestos de la férmula (I) incluyendo
enantiomeros, diastereoisomeros y mezclas de los mismos, tales como
racematos. Las diferentes formas estereocisoméricas pueden ser separadas o
resueltas una de la otra por métodos convencionales o cualquier isomero
dado se puede obtener por sintesis estereoselectiva o asimétrica
convencionales.

Ciertos de los compuestos en la presente pueden existir en
varias formas tautoméricas y se debe entender que la invencién abarca todas
esas formas tautoméricas.

Cabe entender que ciertos compuestos de la invencion
contienen grupos tanto acidos como basicos y por lo tanto pueden existir
como zwitteriones a ciertos valores de pH.

Compuestos adecuados de la invencién son:

7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-

tetrahidro-1H-2-benzazepina
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acido [7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJacético

2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-2-benzazepin-7-il)-
1,2,4-oxadiazol-5-il]benzonitrilo

acido [7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
1,3,4,5-tetrahidro-2H-2-benzazepin-2-iljJacético

acido 4-[7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1 ,2,4—oxadiazbl-3-
i)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-iljbutanoico

acido 3-[7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
il)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJpropanoico

2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-3-benzazepin-6-il)-
1,2,4-oxadiazol-5-ilJbenzonitrilo

6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-
tetrahidro-1H-3-benzazepina

acido  3-[6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
i)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljpropanoico

acido [6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-
1,2,4,5-tetrahidro-3H-3-benzazepin-3-il]Jacético

6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-
tetrahidro-1H-2-benzazepina

acido [6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJacético

8-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-

NS
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tetrahidro-1,4-benzoxazepina

acido  3-[8-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
i)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljpropanoico

acido  4-[8-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-illbutanoico

acido [8-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-
2,3-dihidro-1,4-benzoxazepin-4(5H)-ilJacético

7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-
tetrahidro-1H-3-benzazepina

2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-3-benzazepin-7-il)-
1,2,4-oxadiazol-5-il]benzonitrilo

7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-1,2,4-oxadiazol-3-
i}-2,3,4,5-tetrahidro-1H-3-benzazepina

7-{5-[2-(trifluorometil)-4-bifenilil}-1,2,4-oxadiazol-3-il}-2,3,4,5-
tetrahidro-1H-3-benzazepina

acido  3-[7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
i)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljpropanoico

acido [7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-
1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljJacético

acido [7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-
1,2,4,5-tetrahidro-3H-3-benzazepin-3-ilJacético

acido (7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-1,2,4-

oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)acético
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acido (7-{5-[2-(trifluorometil)-4-bifenilil}-1,2,4-oxadiazol-3-il}-
1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)acético

acido  4-[7-(5-{3-cloro-4-[(1-metiletil)oxi}fenil}-1,2,4-oxadiazol-3-
i)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-ilJbutanoico

acido 4-[7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
il)-1 ,2,4,5-tetrahidro—3H-3-benzazepin-3-i|]butanoic§

acido 4-(7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-1,2,4-
oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)butanoico

acido 4-(7-{5-[2-(trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-3-il}-
1 ,2,4,5-tetrahidro-éH-3-benzazepin-3-il)butanoico

2-(Metiloxi)-5-[3-(2,3,4,5-tetrahidro-1H-3-benzazepin-7-il)-1,2,4-
oxadiazol-5-iljbenzonitrilo

9-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-
tetrahidro-1,4-benzoxazepina

2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1,4-benzoxazepin-9-il)-
1,2,4-oxadiazol-5-illbenzonitrilo

acido  4-[9-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
i)-2,3-dihidro-1,4-benzoxazepin-4(5H)-ilbutanoico

acido 4-[9-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-
il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-illbutanoico

2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1,4-benzoxazepin-7-il)-
1,2,4-oxadiazol-5-il]benzonitrilo

clorhidrato de 7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-
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oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-benzoxazepina

acido 3-7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-
i)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljpropanoico

acido  3-[7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
i)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljpropanoico

acido  4-[7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-
i)-2,3-dihidro-1,4-benzoxazepin-4(5H)-illbutanoico

acido  4-[7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-
i)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljbutanoico

2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1,4-benzoxazepin-8-il)-
1,2,4-oxadiazol-5-il|benzonitrilo

acido 4-[8-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-
i)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljbutanoico

acido 5-[9-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-
i)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljpentanoico

acido [9-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
2,3-dihidro-1,4-benzoxazepin-4(5H)-ilJacético

acido 3-[9-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-
oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-ilJpropanoico

acido 3-[9-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-
il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-il]propanoico

acido  3-[9-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-

il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljpropanoico



10

15

20

16

formiato de  2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-3-
benzazepin-7-il)-1,2,4-oxadiazol-5-il]-3-piridincarbonitrilo

clorhidrato de 7-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-
oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-3-benzazepina

acido 4-[7-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-
oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljbutanoico

o sales farmacéuticamente aceptables de los mismos.

En una modalidad de la invencién un compuesto de la formula (1)
es acido 4-[7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-
tetrahidro-3H-3-benzazepin-3-illbutanocico o wuna sal farmacéuticamente
aceptables de los mismos.

En otra modalidad de la invencion un compuesto de la férmula (l)
es &cido  4-[9-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-
dihidro-1,4-benzoxazepin-4(5H)-illbutanocico o una sal farmacéuticamente
aceptables de los mismos.

Derivados farmacéuticamente aceptables de compuestos de la
férmula (1) incluyen cualquier sal farmacéuticamente aceptable, éster o sal de
dicho éster de un compuesto de la f;')rmula () que, al administrarse al receptor
es capaz de proveer (directamente o indirectamente) un compuesto de la
formula (1) o un metabolito activo o residuo del mismo.

Los compuestos de la formula (I) pueden formar sales. Se
apreciara que para usarse en medicina, las sales de los compuestos de la

formula (I) deben ser farmacéuticamente aceptables. Las sales

\&0
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farmacéuticamente aceptables adecuadas seran evidentes para los expertos
en la técnica e incluyen aquellas descritas en J. Pharm. Sci., 1977, 66, 1-19,
tales como sales acidas de adicion formadas con acidos inorganicos, v.gr.,
acido clorhidrico, bromhidrico, sulfarico, nitrico o fosférico; y acidos organicos
v.gr., acido succinico, maleico, acético, fumarico, citrico, tartarico, benzoico, p-
toluensulfonico, metansulfénico o naftalensulfénico. Ciertos de los compuestos
de la formula (I) pueden formar sales acidas de adiciébn con uno o0 mas
equivalentes del acido. La presente invencidn incluye, dentro de su alcance,
todas las posibles formas estequiométricas y no estequiométricas. Las sales
también se pueden preparar a partir de bases farmacéuticamente aceptables
incluyendo bases inorganicas y organicas. Sales derivadas de bases
inorganicas incluyen aluminio, amonio, calcio, cobre, férricas, ferrosas, litio,
magnesio, sales manganicas, manganosas, potasio, sodio, zinc, y similares.
Las sales derivadas de bases organicas farmacéuticamente aceptables
incluyen sales de aminas primarias, secundarias y terciarias; aminas
sustituidas incluyendo aminas que ocurren naturalmente; y aminas ciclicas.
Las bases organicas farmacéuticamente aceptables particulares incluyen
arginina, betaina, cafeina, colina, N,N'-dibenciletilendiamina, dietilamina, 2-
dietilaminoetanol, 2-dimetilaminoetanol, etanolamina, etilenediamina, N-etil-
morfolina, N-etilpiperidina, glucamina, glucosamina, histidina, hidrabamina,
isopropilamina, lisina, metilglucamina, morfolina, piperazina, piperidina,
procaina, purinas, teobromo, trietilamina, trimetilamina, tripropilamina,

tris(hidroximetil)Jaminometano (TRIS, trometamol) y similares. Las sales
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también se pueden formar a partir de resinas de intercambio de iones basicas,
por ejemplo resinas de poliamina. Cuando el compuesto de la presente
invencion es basico, las sales se pueden preparar a partir de acidos
farmacéuticamente aceptables, incluyendo acidos inorganicos y organicos.
Dichos acidos incluyen 4acido acético, bencensulfénico, benzoico,
alcanforsulfénico, citrico, etansulfénico, etandisulfénico, fumarico, glucénico,
glutdmico, bromhidrico, clorhidrico, isetidnico, lactico, maleico, malico,
mandélico, metansulfénico, mucico, pamoico, pantoténico, fosférico,
propiénico, succinico, sulfurico, tartarico, p-toluensulfénico, y similares.

Las sales acidas de adicién farmacéuticamente aceptables se
pueden preparar convencionalmente por reacciéon con el acido o derivado de
acido apropiado. Las sales farmacéuticamente aceptables con bases se
pueden preparar convencionalmente por reaccién con la base inorganica u
organica apropiada.

Los compuestos de la formula (I) se pueden preparar en forma
cristalina o no cristalina y, si es cristalina, puede ser opcionalmente hidratada
o solvatada. Esta invencion incluye, dentro de su alcance, hidratos o solvatos
estequiométricos asi como compuestos que contienen cantidades variables de
agua y/o solvente.

Incluidas dentro del alcance de la invenciéon estan todas las
sales, solvatos, hidratos, complejos, polimorfos, profarmacos, derivados
radiomarcados, estereoisomeros e isémeros 6pticos de los compuestos de la

formula (1).

\&2
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Las potencias y eficacias de los compuestos de esta invencion
para el receptor de S1P1 se pueden determinar por prueba de GTPyS
realizada sobre receptor clonado humano como se describe aqui. Los
compuestos de la féormula (I) han mostrado actividad agonista sobre el

receptor de S1P1, usando pruebas funcionales descritas aqui.

Las potencias y eficacias de los compuestos de esta invencion

para el receptor de S1P1 se pueden determinar por prueba de GTPyS
realizada sobre receptor clonado humano como se describe aqui. Los
compuestos de la formula (I) han mostrado actividad agonista sobre el
receptor de S1P1, usando pruebas funcionales descritas aqui.

Los compuestos de la formula (1) y sus sales farmacéuticamente
aceptables por lo tanto se usan en el tratamiento de condiciones o trastornos
que son mediados por el receptor de S1P1. En particular, los compuestos de
la férmula () y sus sales farmacéuticamente aceptables se usan en el
tratamiento de esclerosis multiple, enfermedades autoinmunes, trastornos
inflamatorios crénicos, asma, neuropatias inflamatorias, artritis, trasplante,
enfermedad de Crohn, colitis ulcerativa, lupus eritematoso, psoriasis, lesién de
isquemia-reperfusion, tumores sélidos, y metastasis de tumor, enfermedades
asociadas con angiogénesis, enfermedades vasculares, condiciones de dolor,
enfermedades virales agudas, condiciones intestinales inflamatorias, diabetes
dependiente de insulina y no dependiente de insulina (de aqui en adelante
referidos como “trastornos de la invenci()n”).

Los compuestos de la formula (1) y sus sales farmacéuticamente

V65
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aceptables por lo tanto se usan en el tratamientd de lupus eritematoso.

Los compuestos de la formula (1) y sus sales farmacéuticamente
aceptables por lo tanto se usan en el tratamiento de psoriasis.

Los compuestos de la formula (1) y sus sales farmacéuticamente
aceptables por lo tanto se usan en el tratamiento de esclerosis multiple.

Cabe entender que "tratamiento", como se usa aqui, incluye
profilaxis, asi como alivio de sintomas establecidos.

Por lo tanto, la invencién también provee compuestos de la
formula (1) o sales farmacéuticamente aceptables de los mismos, para usarse
como sustancias terapéuticas, en particular en el tratamiento de las
condiciones o trastornos mediados por el receptor de S1P1. En particular, la
invencién provee un compuesto de la férmula (1) o una sal farmacéuticamente
aceptable de los mismos para usarse como una sustancia terapéutica en el
tratamiento de esclerosis multiple, enfermedades autoinmunes, trastornos
inflamatorios crénicos, asma, neuropatias inflamatorias, artritis, trasplante,
enfermedad de Crohn, colitis ulcerativa, lupus eritematoso, psoriasis, lesiéon de
isquemia-reperfusion, tumores sélidos y metastasis de tumor, enfermedades
asociadas con angiogénesis, enfermedades vasculares, condiciones de dolor,
enfermedades virales agudas, condiciones intestinales inflamatorias, diabetes
dependiente de insulina y no dependiente de insulina.

Los compuestos de la formula () y sus sales farmacéuticamente
aceptables se usan como sustancias terapéuticas en el tratamiento de lupus

eritematoso.
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Los compuestos de la formula (1) y sus sales farmacéuticamente
aceptables se usan como sustancias terapéuticas en el tratamiento de
psoriasis. |

Los compuestos de la formula (1) y sus sales farmacéuticamente
aceptables se usan como sustancias terapéuticas en el tratamiento de
esclerosis multiple.

La invencién ademas provee un método de tratamiento de
condiciones o trastornos en mamiferos incluyendo humanos que pueden ser
mediados por el receptor de S1P1, que comprende administrar al paciente
una cantidad terapéuticamente segura y efectiva de un compuesto de la
formula (I) o una sal farmacéuticamente aceptable de los mismos. En
particular, la invencién provee un método de tratamiento de esclerosis
multiple, enfermedades autoinmunes, trastornos inflamatorios crénicos, asma,
neuropatias inflamatorias, artritis, trasplante, enfermedad de Crohn, colitis
ulcerativa, lupus eritematoso, psoriasis, lesién de isquemia-reperfusion,
tumores sélidos y metastasis de tumor, enfermedades asociadas con
angiogénesis, enfermedades vasculares, condiciones de dolor, enfermedades
virales agudas, condiciones intestinales inflamatorias, diabetes dependiente
de insulina y no dependiente de insulina, que comprende administrar al
paciente una cantidad terapéuticamente segura y efectiva de un compuesto
de la férmula (I) o una sal farmacéuticamente aceptable de los mismos.

La invenciéon provee un método de tratamiento de lupus

eritematoso, que comprende administrar al paciente una cantidad
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terapéuticamente segura y efectiva de un compuesto de la férmula (l) o una
sal farmacéuticamente aceptable de los mismos.

La invencién provee un método de tratamiento de psoriasis, que
comprende administrar al paciente una cantidad. terapéuticamente segura y
efectiva de un compuesto de la férmula (I) o una sal farmacéuticamente
aceptable de los mismos.

La invenciéon provee un método de tratamiento de esclerosis
multiple, que comprende administrar al paciente una cantidad
terapéuticamente segura y efectiva de un compuesto de la férmula (I) o una
sal farmacéuticamente aceptable de los mismos.

En otro aspecto, la invencién provee el uso de un compuesto de
la formula (1) o una sal farmacéuticamente aceptable de los mismovs en la
fabricacion de un medicamento para usarse en el tratamiento de las
condiciones o trastornos mediados por el receptor de S1P1.

En particular la invencién provee un compuesto de la formula (1)
o una sal farmacéuticamente aceptable de los mismos para usarse en la
fabricacion de un medicamento para usarse en el tratamiento de esclerosis
multiple, enfermedades autoinmunes, trastornos inflamatorios cronicos, asma,
neuropatias inflamatorias, artritis, trasplante, enfermedad de Crohn, colitis
ulcerativa, lupus eritematoso, psoriasis, lesion de isquemia-reperfusion,
tumores soélidos, and metastasis de tumor, enfermedades asociadas con
angiogénesis, enfermedades vasculares, condiciones de dolor, enfermedades

virales agudas, condiciones intestinales inflamatorias, diabetes dependiente
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de insulina y no dependiente de insulina.

Los compuestos de la férmula (1) y sus sales farmacéuticamente
aceptables se usan en la fabricacién de un medicamento para usarse en el
tratamiento de lupus eritematoso.

Los compuestos de la formula (1) y sus sales farmacéuticamente
aceptables se usan en la fabricacion de un medicamento para usarse en el
tratamiento de psoriasis.

Los compuestos de la formula () y sus sales farmacéuticamente
aceptables se usan en la fabricacion de un medicamento para usarse en el
tratamiento de esclerosis multiple.

A fin de usarse los compuestos de la férmula () y sales
farmacéuticamente aceptables de los mismos en terapia, normalmente se
formulan en una composicién farmacéutica de conformidad con practica
farmacéutica estandar. La presente invencion también provee una
composicion farmacéutica, que comprende un compuesto de la formula (l) o
una sal farmacéuticamente aceptable de los hismos, y un vehiculo o
excipiente farmacéuticamente aceptable.

En un aspecto adicional, la presente invencién provee un
procedimiento para preparar una composicion farmacéutica, el procedimiento
comprende mezclar un compuesto de la formula () o una sal
farmacéuticamente aceptable de los mismos y un vehiculo o excipiente
farmacéuticamente aceptable.

Una composicion farmacéutica de la invencioén, que se puede

«
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preparar mediante mezclado, adecuadamente a temperatura ambiente y
presion atmosférica, estad usualmente adaptada para administracion oral,
parenteral o rectal y, como tal, puede estar en forma de tabletas, capsulas,
preparaciones liquidas orales, polvos, granulos, pastillas, polvos
reconstituibles, soluciones o0 suspensiones inyectables o infundibles o
supositorios. Las composiciones oralmente administrables son generalmente
preferidas.

Las tabletas y capsulas para administracién oral puede estar en
forma e dosis unitaria, y puede contener excipientes convencionales, tales
como agentes aglutinantes (v.gr., almidén de maiz pregelatinizado,
polivinilpirrolidona o hidroxipropilmetilcelulosa); llenadores (v.gr., lactosa,
celulosa microcristalina o fosfato acido de calcio); lubricantes de tableteado
(v.gr., estearato de magnesio, talco o silice); desintegrantes (v.gr., almidén de
papa o glicolato de almidon de sodio); y agentes humectantes aceptables

(v.gr., laurilsulfato de sodio). Las tabletas pueden ser revestidas de

“conformidad con métodos bien conocidos en la practica farmacéutica normal.

Las preparaciones liquidas orales pueden estar en forma de, por
ejemplo, suspensiones, soluciones y emulsiones acuosas u oIeosas; jarabes o
elixires, o pueden estar en forma de un producto seco para reconstitucion con
agua u otro vehiculo adecuado antes de usarse. Dichas preparaciones
liquidas pueden contener aditivos convencionales tales como agentes de
suspension (v.gr., jarabe de sorbitol, derivados de celulosa o grasas

comestibles hidrogenadas), agentes emulsionantes (v.gr., lecitina o acacia),
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vehiculos no acuosos (que pueden incluir aceites comestibles, v.gr., aceite de
almendra, ésteres de aceite, alcohol etilico 0 aceites vegetales fraccionados),
conservadores (v.gr., metil o propil-p-hidroxibenzoatos o acido sérbico) y, si se
desea, saborizantes y colorantes convencionales, sales reguladoras de pH y
agentes edulcorantes segun sea apropiado. Las preparaciones para
administracion oral se pueden formular adecuadamente para dar liberacién
controlada del compuesto activo.

Para administracion parenteral, las formas de dosis unitarias se
preparan utilizando un compuesto de la invencidén o sales farmacéuticamente
aceptables del mismo y un vehiculo estéril. Las formulaciones para inyeccion
pueden estar presentadas en forma de dosis unitaria v.gr., en ampolletas o en
dosis multiples, utilizando un compuesto de la invencidbn o derivados
farmacéuticamente aceptable del mismo y un vehiculo estéril, opcionalmente
con un conservador afadido. Las composiciones pueden adoptar formas tales
como suspensiones, soluciones o emulsiones en vehiculos oleosos o
acuosos, y pueden contener agentes formuladores tales como agentes de
suspension, estabilizacién y/o dispersion. Alternativamente, el ingrediente
activo puede estar en forma de polvo para constitucion con un vehiculo
adecuado, v.gr., agua libre de pirégenos estéril, antes de usarse. El
compuesto, dependiendo del vehiculo y concentracion usados, puede ser ya
sea suspendido o disuelto en el vehiculo. En la preparaciéon de soluciones, el
compuesto se puede disolver para inyeccion y esterilizarse en filtro antes de

llenar un frasco adecuado o ampolleta con el mismo y sellar. Ventajosamente,
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adyuvantes tales como un anestésico local, conservadores y agentes
reguladores de pH se disuelven en el vehiculo. Para incrementar la
estabilidad, la composicion puede ser congelada después de lienar con ella el
frasco y de remover el agua bajo vacio. Las suspensiones parenterales se
preparan sustancialmente de la misma manera, excepto que el compuesto es
suspendido en el vehiculo en lugar de ser disuelto, y la esterilizacion no se
puede lograr por filtracién. El compuesto puede ser esterilizado exponiéndolo
a oxido de etileno antes de la suspensién en un vehiculo esteéril.
Ventajosamente, un agente tensoactivo o agente humectante es incluido en la
composicion para facilitar la distribucion uniforme del compuesto.

Las lociones se pueden formular con una base acuosa u oleosa
y en general también contendrda uno o mas agentes emulsionantes, agentes
estabilizadores, agentes dispersantes, agentes de suspension, agentes
espesantes o agentés colorantes. Las gotas se pueden formular con una base
acuosa 0 no acuosa que también comprende uno o mas agentes
dispersantes, agentes estabilizadores, agentes solubilizantes o agentes de
suspension. También pueden contener un conservador.

Los compuestos de la férmula (I) o sales farmacéuticamente
aceptables de los mismos también se pueden formular en composiciones
rectales tales como supositorios 0 enemas de retencién, v.gr., que contienen
bases de supositorio convencionales tales como manteca de cacao u otros
glicéridos.

Los compuestos de la formula (I) o sales farmacéuticamente
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aceptables de los mismos también se pueden formular como preparaciones
de deposicion. Dichas formulaciones de larga accién se pueden administrar
por implantacién (por ejemplo, subcutaneamente o intramuscularmente) o por
inyeccién intramuscular. Por lo tanto, por ejemplo, los compuestos de la
invencién se pueden formular con materiales poliméricos o hidrofébicos
adecuados (por ejemplo, como una emulsiébn en un aceite aceptable) o
resinas de intercambio de iones, o como derivados escasamente solubles, por
ejemplo, como una sal escasamente soluble.

Para administracion intranasal, los compuestos de la formula (1)
o sales farmacéuticamente aceptables de los mismos, se puede formular
como soluciones para administracién mediante un dispositivo de dosis medida
o unitaria adecuado o alternativamente como una mezcla en polvo con un
vehiculo adecuado par administracion usando un dispositivo de suministro
adecuado. Por lo tanto, los compuestos de la féormula () o sales
farmacéuticamente aceptables de los mismos se pueden formular para
administracion oral, bucal, parenteral, topica (incluyendo oftalmica y nasal),
deposicion o rectal o en una forma adecuada para administracién por
inhalacion o insuflacion (ya sea a través de la boca o nariz).

Los compuestos de la formula (I) o sales farmacéuticamente
aceptables de los mismos se pueden formular para administracion topica en
forma de pomadas, cremas, geles, lociones, pesarios, aerosoles o gotas
(v.gr., gotas para los ojos, oidos o nariz). Pomadas y cremas, por ejemplo, se

pueden formular con una base acuosa o base oleosa con la adicion de
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agentes espesantes y/o gelificantes adecuados. Las pomadas para
administrarse a los ojos se pueden fabricar de una manera estéril usando
componentes esterilizados.

La composicion puede contener de 0.1% a 99% en peso,
preferiblemente de 10 a 60% en peso, del material activo, dependiendo del
método de administracion. La dosis del compuesto usado en el tratamiento de
los trastornos antes mencionados variara de la manera usual con la severidad
de los trastornos, el peso del paciente, y otros factores similares. Sin
embargo, como una guia general, las dosis unitarias adecuadas pueden ser
de 0.05 a 1000 mg, 1.0 a 500 mg o 1.0 a 200 mg y dichas dosis unitarias se
pueden administrar mas de una vez al dia, por ejemplo dos o tres veces al
dia.

Los compuestos de la formula (I) o sales farmacéuticamente
aceptables de los mismos se pueden usar en preparaciones de
combinaciones, en combinaciéon con otros ingredientes activos. Por ejemplo,
los compuestos de la invencién se pueden usar en combinacion con
ciclosporina A, metotrexato, esteriodes, rapamicina, citosina proinflamatoria,
inmunomoduladores incluyendo sustancias biolégicas u otros compuestos
terapéuticamente activos.

La presente invenciébn también incluye compuestos

L

isotopicamente marcados, que son idénticos a aquellos mencionados en las -

formulas | y siguientes, excepto por el hecho de que uno o mas atomos son

reemplazados por un atomo que tiene una masa atémica o numero de masa
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diferente de la masa atémica o numero de masa usualmenté encontrado en la
naturaleza. Ejemplos de isétopos que pueden ser incorporados en los
compuestos de la invencién incluyen isétopos de hidrégeno, carbono,
nitrégeno, oxigeno, fosforo, fltor, yodo y cloro, tales como *H, ''C, “C, "F,
123| e 125L

Los compuestos de Ila presente invencion y sales
farmacéuticamente aceptables de dichos compuestos que contienen los
isétopos antes mencionados y/u otros isétopos de otros atomos estan dentro
del alcance de la presente invencién. Los compuestos isotdépicamente
marcados de la presente invencién, por ejemplo aquellos en los cuales los
isotopos radioactivos tales como 3H, 'C son incorporados, son Utiles en
pruebas de distribucién de farmacos y/o sustrado en el tejido. Isétopos
tritiados, es decir, ®H, y carbono-14, es decir, *C, los is6topos son
particularmente preferidos por su facilidad de preparaciéon y detectabilidad.
Los isotopos de "'C y 8F son particularmente dtiles en PET (tomografia por
emision de positrones), e isétopos de ?°l son particularmente utiles en SPECT
(tomografia computarizada por emisién de fotones individuales), todos utiles
en estudios de imagenes del cerebro. Ademas, la sustitucién con isétopos
masd pesados tales como deuterio, es decir, °H, pueden soportar ciertas
ventajas terapéuticas que resultan de mayor estabilidad metabdlica, por
ejemplo, vida media in vivo incrementada o requerimientos de dosis reducidos
y, por lo tanto, pueden ser preferidos en algunas circunstancias. Los

compuestos isotépicamente marcados de la formula (I) y siguiendo esta
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invencion, generalmente se pueden preparar llevando a cabo los
procedimientos descritos en los esquemas y/o en los siguientes ejemplos,
usando un reactivo isotépicamente marcado facilmente disponible en vez de
un reactivo no isotépicamente marcado.
5 En un aspecto adicional, esta invenciéon provee procedimientos
para la preparacion de un compuesto de la formula (1).
' Una via que se puede usar para preparar compuestos de la
<

férmula (1) cuando B es

10 R,
NR
(a)
se ilustra en el esquema 1 en donde R¢,R; R4 y A se describen en la formula
(1) excepto que Rz no es cloro, bromo o yodo, R es alcali (por ejemplo, etilo, t-

15  butilo) y hal es cloro, bromo o yodo.

n
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ESQUEMA 1

| R,
oM, Agente reductor @CS
N N [
R 4 H  nitruro de alquilo R, H

(u) (iii})

CocCl

COH
4
W zn(CN)2 Ry NH,OH _ @(w-) @(vul)
’\ Base

catallzador

(i) Base
\ (vi)
R1£: e acido R‘/‘ o>\\N Hal(CH,), LCO,R ()
base
N
N
2 \ R: H

—_—

@\ 4cido o base R o =N
R N

N
R, (CH,),_COH

N
R, *(CH,),_,CO,R
(i)

Los compuestos de la formula (i) que estan comerciaimente
disponibles o se pueden preparar mediante un numero de vias (v.gr.,
Johnson, Paul D.; et al; Bioorganic & Medicinal Chemistry Letters (2003),
13(23), 4197-4200), se pueden convertir a compuestos de la formula (ii)
mediante tratamiento con yodoformo en presencia de un nitrito adecuado tal
como nitrito de ter-butilo en un solvente adecuado tal como tetrahidrofurano
(THF). Los compuestos de la formula (ii) se pueden convertir a compuestos de
la formula (iii) mediante tratamiento con un agente reductor apropiado tal

como diborano o hidruro de litio-aluminio en un solvente tal como THF a una
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temperatura elevada tal como 80°C. Los compuestos de la formula (iii) se
pueden convertir a un derivado protegido (iv), en donde P-representa un grupo
protector adecuado tal como t-butiloxi carbonilo (BOC), por ejemplo mediante
tratamiento con dicarbonato de bis(1,1-dimetiletilo) en presencia de una base
tal como trietilamina en un solvente adecuado tal como diclorometano (DCM).
Los compuestos de la férmula (iv) se pueden convertir a compuestos de la
formula (v) mediante tratamiento con una fuente de cianuro adecuada fal
como cianuro de zinc en presencia de un catalizador tal como
tetrakistrifenilfosfino paladio (0) en un solvente adecuado tal como
dimetifformamida (DMF) a una temperatura elevada tal como 80°C. Los
compuestos de la formula (v) se pueden convertir a compuestos de la formula
(vi) mediante tratamiento con clorhidrato de hidroxilamina y una base
apropiada, tal como bicarbonato de sodio, en un solvente tal como metanol o
etanol a una temperatura elevada tal como 60°C. Los compuestoé de la
formula (vi) se pueden convertir a compuestos de la férmula (ix) mediante
tratamiento con un cloruro de acido carboxilico de la férmula (viii) en presencia
de una base tal como trietilamina en un solvente adecuado tal como DMF.
Esas reacciones tipicamente se agitan durante un periodo de tiempo a
temperatura ambiente, después a temperaturas elevadas, tal como 120°C.
Cloruros acidos de la formula (viii) estan ya sea comercialmente disponibles o
se pueden preparar a partir del acido correspondiente (vii) por medios
convencionales. Alternativamente, los compuestos de la féormula (vi) se

pueden convertir a compuestos de la formula (ix) mediante tratamiento con un
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acido carboxilico de la férmula (vii) en presencia de un agente acoplador de
amida adecuado tal como clorhidrato de 1-(3-dimetilaminopropil)-N'-
etilcarbodiimida (EDAC) y 1-hidroxibenzotriazol (HOBT) en un solvente
adecuado tal como DMF. Esas reacciones tipicamente se llevan a cabo a
temperatura elevada, tal como 50-80°C. Tipicamente, el acido (vii), EDAC y
HOBt se agitan durante un periodo de tiempo a temperatura ambiente antes
de la adicién del compuesto de la formula (vi). Los compuestos de la formula
(ix), en donde P=BOC, se pueden convertir a compuestos de la féormula (x)
mediante tratamiento con un acido adecuado, tipicamente acido
trifluoroacético o acido clorhidrico en un solvente adecuado tal como 1,4-
dioxano. Los compuestos de la férmula (x) se pueden convertir a compuestos
de la formula (xii) mediante tratamiento con un agente alquilante (xi) en
presencia de una base tal como carbonato de cesio en un solvente tal como
DMF o acetonitrilo. Esas reacciones se pueden llevar a cabo a temperatura
elevada, tal .como 70°C. Los agentes alquilantes (xi) tipicamente estan
comercialmente disponibles o se pueden preparar usando métodos
estandares. Los compuestos de la formula (xii) se pueden convertir en ciertos

compuestos de la férmula (1) en donde B es

NR
(@)

y Rj representa (CH;)1.4CO,H mediante tratamiento

con una base tal como hidréxido de sodio acuoso en un solvente alcohélico tal

N\GAS
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como etanol o metanol. Un co-solvente, tal como THF, se puede anadir para
ayudar a la disolucion. La reaccién de hidrélisis se puede llevar a cabo a
temperatura ambiente o a una temperatura elevada tal como 50-80°C.
Alternativamente, esta transformacién se puede lievar a cabo usando
5 hidroxido de sodio sélido en etanol en un reactor de microondas a una
temperatura tal como 100°C o en donde R=t-butilo, con acido trifluoroacético
(TFA) o HCL.
Los compuestos de la féormula (I) en donde Rz y R4 son ambos
hidrogeno, B es

10

NR
(a)
Rs es (CH2)14CO2H, R4, y A son como se define en la férmula (1)
15 y la porcién oxadiazol es unida a la porcion benzazepina en la posicién 6 se

puede preparar alternativamente por la via ilustrada en el esquema 2.
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ESQUEMA 2

COCI

(vm) O

NC CN HNOH NC R, NC /
Base
(xv)

(xm) (xiv)

nBul.i O 1. oa HN N—-C.
Y I/
/\/ N N &
1

R, 2. Reduccién

0 R —<;
\ 1 \\N R,

N
(CH,),_,CO,R

(xvii)

1. Mitsunobu

—_—

2. Proteccion

El compuesto comercialmente disponible de la formula (xiii) se
puede convertir al compuesto de la férmula (xiv) mediante tratamiento con
clorhidrato de hidroxilamina como se describi6 en el esquema 1 para
conversion de (v) a (vi). Los compuestos de la férmula (xiv) se pueden
convertir a compuestos de la formula (xv) mediante tratamiento con un cloruro
de acido carboxilico de la férmula (viii) en presencia de una base tal como
trietilamina como se describié en el esquema 1 para conversion de (vi) a (ix).
Los compuestos de la formula (xv) se pueden convertir a compuestos de la
formula (xvi) mediante tratamiento con una base apropiada tal como n-butillitio
seguido por bromuro de alilo en un solvente tal como THF a temperaturas
reducidas tal como -78°C. Los compuestos de la formula (xvi) se pueden

convertir a compuestos de la formula (xvii) mediante tratamiento con ozono en
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un solvente adecuado tal como DCM, a una temperatura reducida tal como -
78°C seguido por reduccién usando un agente reductor adecuado tal como
complejo de borano — sulfuro de dimetilo en un solvente adecuado tal como
THF. Los compuestos de la formula (xvii) se pueden convertir a compuestos
5 de la formula (ix), tipicamente por ciclizaciéon bajo condiciones de Mitsunobu
por ejemplo usando azodicarboxilato de diisopropil (DIAD) y trifenilfosfino en
un solvente adecuado tal como DCM, seguido por la incorporacion de un
grupo protector adecuado en el nitrégeno de la benzazepina, tal como BOC,
como se describid6 en el esquema 1 para conversién de (iii) a (iv). Los
10 compuestos de la formula (ixa) se pueden convertir a compuestos de la
formula (I) como se describié en el esquema 1 para conversion de (ix) a

ciertos compuestos de la formula (l)
Una via que se puede usar para preparar compuestos de la

formula (I) en donde B es

15

Rz es (CH2)14CO2H, Ry, Rz, R4 y A son como se define en la
20 formula (l) excepto que Rz no es cloro, bromo o yodo, R es alquilo (por

ejemplo metilo, t-butilo) y Hal es cloro, bromo o yodo.
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ESQUEMA 3
R R i R Q
2 NHP 2 - 2
o~ HO?ZK/ %) ° &cido o”
o DIAD / PPh o ?\,(/an d ‘;(/
O - 1
e 3 P NH,
(i b Ry (o) R,
R, P
acndo Agente proteoclon 2
j\ _reductor }\ m
o 4cido R
R R, de Lewis Ho ° N
(i) (oxii) fotv) (o)

COocCl

o G B,

(CF80,:0 )Z NHOH }
R, Cataizader NG R, Base o} R,
N H (><X|X)
o) (oo pocvi R,
R, R, _(CH)COR
ﬂ ;\ /(CHz),_‘C02H
)L HACH),_COR 2 6T, E(:(
4cido Ry (Xl) oA acudo o base o
; R1 f :
o) R (300d) R,

Los compuestos de la férmula (xvii) que estan ya sea
comercialmente disponibles (v.gr., Aldrich) o se pueden preparar usando
métodos estandares, se pueden convertir a compuestos de la formula (xx),
tipicamente mediante reacciéon con una etanolamina protegida (xix) en donde
P+ representa un grupo protector adecuado tal como BOC, bajo condiciones
de Mitsunobu usando, por ejemplo DIAD y trifenilfosfina en un solvente
adecuado tal como THF. Los compuestos de la féormula (xx) se pueden
convertir a compuestos de la férmula (xii) y/o (xxii) mediante tratamiento con

acido, tipicamente acido trifluoroacético o acido clorhidrico. Los compuestos
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de la formula (xxi) también se pueden convertir a compuestos de la formula
(xxii) por calentamiento en un solvente apropiado tal como tolueno a
temperaturas elevadas tales como 80°C. Los compuestos de la formula (xxii)
se pueden convertir a compuestos de la férmula (xxiii) mediante tratamiento
con un agente reductor apropiado tal como hidruro de litio-aluminio a una
temperatura baja tal como por debajo de 15°C, en un solvente tal como THF,
después elevando la temperatura por ejemplo a 80°C. Los compuestos de la
férmula (xxiii) se pueden convertir a compuestos de la formula (xxiv) mediante
tratamiento con un acido de Lewis tal como tribromuro de boro o un acido
fuerte tal como HBr.

Los compuestos de la formula (xxiv) se pueden convertir a un
derivado protegido (xxv), en donde P, representa un grupo protector
adecuado tal como t-butiloxi carbonilo (BOC), como se describié en el
esquema 1 para conversion de (iii) a (iv). Los compuestos de la formula (xxv)
se pueden convertir a compuestos de la férmula (xxvi) mediante tratamiento
con anhidrido trifluorometansulfénico en un solvente apropiado tal como
piridina. Los compuestos de la férmula (xxvi) se pueden convertir a
compuestos de la féormula (xxvii) mediante tratamiento con un cianuro
adecuado tal como cianuro de zinc en presencia de un catalizador tal como
tetrakistrifenilfosfino paladio (0) en un solvente adecuado tal como DMF. Los
compuestos de la férmula (xxvii) se pueden convertir a compuestos de la
férmula (1) usando métodos analogos a aquellos descritos para la conversion

de compuestos de la férmula (v) a compuestos de la formula (l) (esquema 1).
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Una via alternativa para el intermediario (xxvii) en donde el
grupo ciano esta en la posicion 9 y P, representa un grupo protector adecuado
tal como BOC, y R2 y R4 son hidrégeno (representado por la formula (xxviia)

se ilustra en el esquema 4.

ESQUEMA 4

OH OH

s /\/NH I~
k cho HO" HO Br N
w. MgCI2 H
(H.CHO)n Agente reductor

‘ (>00xii) (o0xiii) (>oxiv)
/P2

Proteccion OH OH N Zn(CN)2
10 B ——— ~ Mitsunobu ) ( )
Br N\ —
P, (o] catalizador
Br

(oxv) (roocvi) (oxviia)

El compuesto de la formula (xxxii) se puede convertir al

compuesto de la férmula (xxxiii) mediante tratamiento con paraformaldehido y

15 cloruro de magnesio seco en un solvente apropiado tal como THF con
calentamiento bajo reflujo. Los compuestos de la formula (xxxiii) se pueden

convertir a compuestos de la férmula (xxxiv) mediante tratamiento con

°s

etanolamina en presencia de un agente reductor tal como triacetoxiborhidruro
de sodio. Los compuestos de la férmula (xxxiv) se pueden convertir a un
20 derivado protegido (xxxv), en donde P, representa un grupo protector
adecuado tal como BOC como se describié en el esquema 1 para conversion

de (iii) a (iv). Los compuestos de la formula (xxxv) se pueden convertir a

compuestos de la formula (xxxvi), tipicamente por ciclizacién bajo condiciones
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de Mitsunobu usando, por ejemplo azodicarboxilato de diisopropil (DIAD) y

40

trifenilfosfina en un solvente adecuado tal como THF. Los compuestos de la
formula (doxxvi) se pueden convertir a compuestos de la féormula (xxviia)
mediante tratamiento con una fuente de cianuro adecuada tal como cianuro de

5 zinc cdmo se describi6 en el esquema 1 para conversién de (iv) a (v).
Una via que se puede usar para preparar compuestos de la
férmula (1), en donde Ry, Rz, R4 y A son como se describe en la formula (1), R3

representa (CH,)14COHy B es

R4
10 NR,
(c)
se ilustra en el esquema 5. R es alquilo (por ejemplo etilo, t-
butilo) y Hal es cloro, bromo o yodo.
15
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ESQUEMA 5
COCI
R, HO.
CN ¢ Oy R R =N
NH,OH ! ‘ (i) '0 R,
N-BOC ? HN =
N-BOC -
R Base N-BOC
2 ( i R Base
XKVl
5 2 (ooxviii) R o0xix)
Hal(CH,),,CO,R

éCIdo R, (X|)
’ \H N—(CH,),_,CO,R

Base >\\
10 L Ry B R,
o acido N
N—(CH,),_,COH

R,

Los compuestos de la formula (xxxvii) por ejemplo, en donde el
grupo ciano esta en la posicién 7 (preparado por ejemplo, usando el método
15 descrito en Micheli, F. et al. Journal of Medicinal Chemistry (2007), 50(21),
‘ 5076-5089), se pueden convertir a compuestos de la férmula (l) usando
métodos analogos a aquellos descritos para la conversion de compuestos de
la formula (v) a compuestos de la férmula (1) (esquema 1).
Todas las publicaciones, incluyendo pero sin limitarse a patentes
20 vy solicitudes de patente, citadas en la especificacion se incorporan aqui por
referencia como si cada publicaciéon individual fuera especificamente e

individualmente indicada para ser incorporada aqui por referencia como si se

expusiera en su totalidad.
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Las siguientes descripciones y ejemplos ilustran la preparacion

de compuestos de la invencién

mg —
ml -

ul —
BOC,0 —
MeCN -
MeOH -
EtOH —
Et20 -
EtOAc -
DCM -
DIAD -
DIPEA -
DME -
DMF -
DMSO-
dsDMSO-
EDAC -

EDC -

Abreviaturas

gramos

miligramos

mililitros

microlitros

dicarbonato de bis(1,1-dimetiletilo)
acetonitrilo

metanol

etanol

éter dietilico

acetato de etilo

diclorometano

azodicarboxilato de diisopropilo
diisopropiletilamina
1,2-bis(metiloxi)etano
N,N-dimetilformamida

sulféxido de dimetilo

sulféxido de dimetilo deuterado

clorhidrato de N-(3-dimetilaminopropil)-N'-etilcarbodiimida

clorhidrato de N-(3-dimetilaminopropil)-N'-etilcarbodiimida
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EDCI - clorhidrato de N-}(3-dimetiIaminopropil)—N'—etiIcarbodiimida
HOBT/HOBt — Hidroxibenzotriazol
IPA — alcohol isopropilico
MeOD - metanol deuterado
NCS - N-clorosuccinimida
PPh; — Trifenilfosfina
PyBOP — hexafluorofosfato de benzotriazol-1-il-
oxitripirrolidinofosfonio
THF - tetrahidrofurano
TFA - acido trifluoroacético
dba - dibencilidenacetona
TA - temperatura ambiente
°C - grados centigrados
M- Molar
H- proton
s — singulete
d- | doblete
t- triplete
q- | cuadriplete
MHz - megahertz
MeOD - metanol deuterado
CL-EM - Cromatografia de liquidos-espectrometria de masa

CL/EM- Cromatografia de liquidos/espectrometria de masa
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EM - Espectrometria de masa
EA - Electroaspersion
MH+ - ion + H+ de masa
PADM - Cromatografia de liquidos preparativa automatizada
dirigida a la masa |
sat. — saturada
SCX - cromatografia de intercambio de cationes de fase sélida

Seccién de quimica general

Los métodos descritos a continuaciéon se dan para propésitos
ilustrativos, los intermediarios en la preparacién de los ejemplos pueden no

necesariamente haber sido preparados de los lotes especificos descritos.

PREPARACION 1

7-Yodo-2,3.4,5-tetrahidro-1H-2-benzazepin-1-ona

N
H
o)

7-Amino-2,3,4,5-tetrahidro—1H-2-beniazepin-1-ona (se puede
preparar como se describe en: Preparation of
benzazepinylpyrrolidonylsulfonamides as Factor Xa inhibitors;
W02007059952) (500 mg, 2.84 mmoles) y triyodometano (2234 mg, 5.67

mmoles) se disolvieron en THF (100 ml). Después, nitruro de 1,1-dimetiletilo
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(0.675 ml, 5.67 mmoles) disuelto en THF (20 ml) se afadi6 gota a gota
durante 20 minutos y la solucién resultante se agité durante 1 hora. La mezcla
se calenté a 50°C durante 30 minutos. La mayor parte del solvente se removi6
por evaporacion y el crudo se sometié a cromatografia biotage (EtOAc/hexano
3:1) para dar el compuesto del titulo (550 mg) como un sélido amarillo palido.

EM (EA) C1oH10INO requiere 287: encontrado 287.8 (M+H)".

PREPARACION 2

7-Yodo-2,3.4,5-tetrahic_|_ro-1H- -benzazepina

7-Yodo-2,3,4,5-tetrahidro-1H-2-benzazepin-1-ona  (preparacion

1) (550 mg, 1.916 mmoles) se disolvié en THF seco (70 ml) y se traté con
complejo de borano-THF (1M) (11.49 ml, 11.49 mmoles) y se calenté a reflujo
durante 4 horas. Después, la reaccién se dejoé reposar durante la noche.
Complejo de borano-THF adicional (1M, 2 ml) se afadi6 y la reaccion se
calentd6 a reflujo temperatura durante 2 horas y 30 minutos adicionales.
Metanol se afiadié cuidadosamente a la mezcla de reaccion enfriada. La
reaccion se agité hasta que se detuvo la efervescencia. Después HCI 2N (ac.)
(20 ml) se arfiadié cuidadosamente en porciones y, después de que ha
disminuido la efervescencia, la solucién se calenté a 75°C durante 30 minutos.

LC/EM mostré un mayor producto. La mezcla de reacciéon se enfri6 y se

\G
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afadié agua (20 ml). La mezcla se lavé con EtOAc (40 ml), se basifico con
NaOH(ac.) 2 N y se extrajo con EtOAc (50 ml). La capa de EtOAc se secd
sobre MgSQ, anhidro y se evaporé para dar el compuesto del titulo (400 mg)

como un sélido blanco.

EM (EA) C1oH12IN requiere 273: encontrado 274 (M+H) *.

PREPARACION 3

7-Yodo-1,3.4,5-tetrahidro-2H-2-benzazepin-2-carboxilato de 1,1-

dimetiletilo

RO

7-Yodo-2,3,4,5-tetrahidro-1H-2-benzazepina  (preparacion  2)
(450 mg, 1.648 mmoles) se disolvi6 en DCM (30 ml) y se traté6 con BOC,0O
(0.459 ml, 1.977 mmoles) seguido por trietilamina (0.459 ml, 3.30 mmoles). La
mezcla de reaccién se agitdé a T.A. durante 30 minutos. LC/EM mostré un
mayor producto. La reaccion se lavé con HCI 0.5M (20 ml), NaHCO3; sat.(20
ml), se secod sobre MgSQO, anhidro y se evaporé para dar el compuesto del
titulo (650 mg) como un aceite incoloro.

EM (EA) C15H20INO; requiere 373; encontrado 318 (M+H-56)".
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PREPARACION 4

7-Ciano-1,3.4,5-tetrahidro-2H-2-benzazepin-2-carboxilato de 1,1-

dimetiletilo

o]
NC N\\( \K
o]
7-Yodo-1,3,4,5-tetrahidro-2H-2-benzazepin-2-carboxilato de 1,1-
dimetiletilo (preparacién 3) (650 mg, 1.742 mmoles), cianuro de zinc(ll) (123

mg, 1.045 mmoles) y tetrakis(trifenilfosfino)paladio(0) (201 mg, 0.174 mmoles)

se agitaron en DMF seca a 80°C durante 45 minutos. EtOAc (100 ml) se

afadié a la reaccion enfriada antes de lavar con agua (2x70 ml) y salmuera

(100 ml). La capa de EtOAc se sec6 sobre MgSO,4 anhidro y se evapor6. CCD
(1:3 de EtOAc/hexano) mostré 2 manchas, una con un RF muy alto. El
producto crudo se sometié a cromatografia biotage (1: 3 de EtOAc/hexano) y
el punto de RF mas bajo se aislé. Durante la evaporacién, el compuesto del
titulo se obtuvo (350 mg) como un aceite incoloro.

EM (EA) C1sH20N202 requiere 272; encontrado 217(M+H-56)".
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PREPARACION 5

7-[(Hidroxiamino)(imino)metil]-1,3.4,5-tetrahidro-2H-2-benzazepin-2-

carboxilato de 1,1-dimetiletilo

HON N \\(O\K
0

H,N

7-Ciano-1,3,4,5-tetrahidro-2H-2-benzazepin-2-carboxilato de 1,1-
dimetiletilo (preparacion 4) (350 mg, 1.285 mmoles), clorhidrato de
hidroxilamina (223 mg, 3.21 mmoles) y bicarbonato de sodio (540 mg, 6.43
mmoles) se suspendieron en etanol (15 ml) y se agitaron a 55°C durante 5
horas. La mezcla de reaccion se dejé reposar durante la noche. LC/EM mostré
un producto mayor individual. Los compuestos inorganicos se removieron por
filtraciéon, lavando bien con 10% de MeOH/DCM para disolver cualquier
producto precipitado.ALa evaporacion del solvente dio un sélido blanco. La
trituracion con éter dio el compuesto del titulo (320 mg).

EM (EA) C4sH23N203 requiere 305; encontrado 306.2 (M+H)".

PREPARACION 6

Acido 3-cloro-4-[(1-metiletil)oxilbenzoico

0
Cl
/L ’ OH
(0]

Propan-2-ol (2.45 ml) y PPh3; (1.18 g) se disolviéron en THF (30
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ml), se enfriaron a 0°C, se trataron con 3-cloro-4-hidroxibenzoato de metilo
(6.00 g) seguido por la adicién gota a gota de DIAD (9.44 ml) y se agitaron a
T.A. durante la noche. La mezcla de reaccién después se evapord y se
purificé sobre cartuchos de silice (4 x 100 g), eIuyendb con unamezclade O a
40% de EtOAc en pentano para dar el producto crudo (7.00 g) como un aceite
incoloro. Esto se disolvio en MeOH (30 mi) y NadH 2 M acuoso (30 ml) y se
agité a T.A. durante un fin de semana. La mezcla de reaccion despues se
evaporé y se redisolvié en H,O. Esta solucién se lavé con Et,0, se acidifico a
pH = 1y se extrajo con Et;0. Estos Ultimos extractos se secaron sobre MgSO,
anhidro, se filtraron y se evaporaron para dar el compuesto del titulo (4.16 g)
como un solido blanco.

8H (MeOD, 400MHz): 1.37 (6H, d), 4.77 (1H, heptuplete), 7.12
(1H, d), 7.90 (1H, d), 7.98 (1H, s).

EM (EA): C1gH11>°CIOs requiere 214; encontrado 215 (M+H)".

PREPARACION 7

7-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-

tetrahidro-2H-2-benzazepin-2-carboxilato de 1,1-dimetiletilo

Acido 3-cloro-4-[(1-metiletil)oxi]lbenzoico (preparaciéon 6) (105

mg, 0.491 mmoles), EDC (113 mg, 0.589 mmoles) y HOBT (90 mg, 0.589
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mmoles) se disolvieron en DMF seca (5 ml) y se agitaron durante 5 minutos.
7-[Hidroxiamino)(imino)metil}-1,3,4,5-tetrahidro-2H-2-benzazepin-2-carboxilato
de 1,1-dimetiletilo (preparacion 5) (150 mg, 0.491 mmoles) se afiadié y la
mezcla se agitdé durante 1 hora, se calenté a 90°C durante 2 horas después se
dejo reposar durante la noche. La reaccién se calentdé a 90°C durante 3 horas
adicionales. EtOAc (50 ml) se afadio.y la reaccion se lavé con NaHCO; sat.
(ac.) (50 ml) y agua (2x50 ml) antes de_ secarse sobre MgSO,4 anhidro y
evaporacion del solvente. El aceite crudo obtenido se sometié a cromatografia
biotage (1:4 de EtOAc/hexano) para dar 100 mg de un aceite incoloro. El
aceite lentamente empez6 a solidificarse durante la noche a un sélido blanco
ceroso. La trituracion con éter/hexano dio el compuesto del titulo (38 mg)
como un sélido blanco después de filtracién. Un lote adicional (30 mg) se
precipit6 de la solucién lentamente.

8H (400 MHz, dsDMSO) 1.31 (9H, s), 1.36 (6H, d), 1.69 (2H, m),
3.06 (2H, m), 3.65 (2H, m), 4.44 (2H, s), 4.84-4.94 (1H, m), 7.38-7.46 (2H, m),

7.84-7.91 (2H, m), 8.11 (1H, dd), 8.18 (1H, d).

PREPARACION 8

[7-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,3.4,5-

tetrahidro-2H-2-benzazepin-2-ilJacetato de 1,1-dimetiletilo

*op«:\r(?"?f%
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7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-

tetrahidro-1H-2-benzazepina (ejemplo 1) (60 mg, 0.143 mmoles) y carbonato

de cesio (140 mg, 0.428 mmoles) se agitaron en DMF seca (5 ml) y se

trataron con bromoacetato de ter-butilo (0.032 ml, 0.214 mmoles). La mezcla

5 se agité a T.A. durante 1.5 horas. EtOAc (50 ml) and éter (20 ml) se afnadieron

y la mezcla se lavaron con agua (3x 60 ml) y salmuera (40 ml). El secado

sobre MgSQO, anhidro y la evaporaciéon de solvente dio un aceite incoloro,

claro (80 mg). El aceite se sometié a cromatografia biotage (EtOAc/hexano
3:1) para dar el compuesto del titulo (65 mg) como un aceite incoloro, claro.

10 EM (EA) C7H32>°CIN;0,4 requiere 497; encontrado 498 (M+H)*.

PREPARACION 9

7-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2.4-oxadiazol-3-il)-1,3.4,5-

tetrahidro-2H-2-benzazepin-2-carboxilato de 1,1-dimetiletilo

~ oj\é}u{’
N%@N | A

Acido 3-cianc-4-[(1-metiletil)oxilbenzoico (se puede preparar

15

20 como se describe en W0O2005/58848) (302 mg, 1.474 mmoles), EDC (339 mg,
1.768 mmoles) y HOBT (271 mg, 1.768 mmoles) se agitaron en DMF (3 mi)
durante 5 minutos. 7-[(Hidroxiamino)(imino)metil]-1,3,4,5-tetrahidro-2H-2-

benzazepin-2-carboxilato de 1,1-dimetiletilo (preparacién 5) (450 mg, 1.474
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mmoles) se afadioé y la mezcla de reacciéon se agité a T.A. durante 1 hora.
Todavia habia algo de &acido 3-ciano-4-[(1-metiletil)oxilbenzoico presente.
Cantidades adicionales de EDC (100 mg) y 7-[(hidroxiamino)(imino)metil]-
1,3,4,5-tetrahidro-2H-2-benzazepin-2-carboxilato de 1,1-dimetiletilo (100 mg)
5 se afiadieron y la reacci()‘n se agité durante 1 hora. Después, la reaccion se
calenté a 80°C durante 3 horas y se dej6 reposar durante la noche. La
reaccion después se calentd a 90°C durante 1 hora. EtOAc (70 ml) se anadio
y la mezcla de reacciéon se lavé con NaHCO3; sat. (50 ml) y agua (2x70 ml), se
‘ sec6 sobre MgSO, anhidro y se evaporé. El material crudo obtenido se
10 sometié a cromatografia biotage (1:2 de EtOAc/hexano), dando un sélido
blanco en la evaporacioén. La trituracion con éter dio el compuesto del titulo

(320 mg) como un sélido blanco.
RMN (400 MHz, dsDMSO) 1.31 (9H, s), 1.38 (6H, d), 1.69 (2H,
br. s), 3.06 (2H, broad s), 3.65 (2H, br. s), 4.44 (2H, s), 4.94-5.03 (1H, m),

15  7.38-7.43 (1H, m), 7.56 (1H, d), 7.84-7.91 (2H, m), 8.40 (1H, dd), 8.50 (1H, d).

PREPARACION 10

[7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-

tetrahidro-2H-2-benzazepin-2-ilJacetato de de 1,1-dimetiletilo

~ 49 Res

20

Clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-2-

e
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benzazepin-7-il)-1,2,4-oxadiazol-5-il]benzonitrilo (ejemplo 3) (70 mg, 0.170
mmoles) y carbonato de cesio (167 mg, 0.511 mmoles) en DMF seca (5 ml) se
trataron con bromoacetato de ter-butilo (0.038 ml, 0.256 mmoles) y se agitaron
a T.A. durante 3 horas para dar un producto individual. EtOAc (40 ml) se
afadio y la mezcla se lavé con agua (2X50 ml), se sec6 sobre MgSO4 anhidro
y se evapor6 para dar el compuesto del titulo (85 mg) como un aceite incoloro,
claro.

EM (EA) C2sH32N404 requiere 488; encontrado 489 (M+H)".

PREPARACION 11

4-[7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-

tetrahidro-2H-2-benzazepin-2-illbutanoato de etilo

N
‘(O O\|N ’—\’—>70
p—% J —
N

Clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-2-

benzazepin-7-ii)-1,2,4-oxadiazol-5-illbenzonitrilo (ejemplo 3) (70 mg, 0.170

mmoles) y carbonato de cesio (167 mg, 0.511 mmoles) en DMF seca (5 ml) se

ttrataron con 4-bromobutirato de etilo (0.037 ml, 0.256 mmoles) y se agitaron a

60°C durante 2 horas. Se afadieron cantidades adicionales de 4-
bromobutirato de etilo (37 ul) y la reaccién se calent6é a 60°C durante 3 horas.
La reaccién se dej6 reposar durante la noche. EtOAc (50 mi) se afiadio y la

mezcla se lavé con agua (2x60 ml), se secé sobre MgSQO4 anhidro y se

\Ay
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evapor6 para dar el compuesto del titulo (90 mg) como un aceite incoloro,
claro.

EM (EA) C2sH32N4O4 requiere 488; encontrado 489.0 (M+H)".

PREPARACION 12

3-[7-(5-{3-Ciano-4-[(1-metiletil)oxi] fenil}-1,2.4-oxadiazol-3-il}-1,3.4,5-

tetrahidro-2H-2-benzazepin-2-iljpropan-oato de 1,1-dimetiletilo

\{ﬁ%\:lé)”“%%
NZ ©

Clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-2-

benzazepin-7-il)-1,2,4-oxadiazol-5-ilJbenzonitrilo (ejemplo 3) (70 mg, 0.170
mmoles) y carbonato de cesio (167 mg, 0.511 mmoles) se agitaron en DMF
seca (5 ml) y se trataron con 3-bromopropanoato de 1,1-dimetiletilo (0.043 ml,
0.256 mmoles) después se agitaron a 60°C durante 2 horas. Cantidades
adicionales de 3-bromopropanoato de 1,1-dimetiletilo (44 ul) se afiadieron y la
reaccion se agitdé a 60°C durante 3 horas. La reaccion se dejé reposar durante
la noche. Se afiadié 3-bromopropanoato de 1,1-dimetiletilo (43 ul) y la mezcla
de reaccioén se agité a 60°C durante 7 horas, después se dejo reposar durante
la noche. EtOAc (50 ml) se afiadié y la mezcla de reaccion se lavé con agua
(2x50 ml), se secd sobre MgSO, anhidro y se evaporé para dar un aceite
incoloro, claro (100 mg). El aceite se solidiﬁbé lentamente. La trituracién con

éter/hexano para dar el compuesto del titulo (70 mg) como un sélido blanco.
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EM (EA) C29H34N4O4 requiere 502; encontrado 503.0 (M+H).

PREPARACION 13

6-{[(Trifluorometil)sulfonilloxi}-1,2.4,5-tetrahidro-3H-3-benzazepin-3-

carboxilato de 1.1-dimetiletilo

Q _CF,
o

o
O
o

A una soluciéon agitada de 6-hidroxi-1,2,4,5-tetrahidro-3H-3-
benzazepin-3-carboxilato de 1,1-dimetiletilo (se puede preparar como se
describe en W02006/002928) (6.545 g) en DCM seco (100 ml) bajo argon a
-10°C se afiadi6 trietilamina (4 ml). Después de 10 minutos, anhidrido
trifluorometansulfoénico (4.7 ml) se afadié gota a gota durante 10 minutos. La
solucién incolora se volvid ambar, después roja. Se dej6 que la reaccion
alcanzara T.A. durante 30 minutos, después se agité a T.A. durante 18 horas.
Después, la reaccion se vacié en solucion saturada de carbonato de sodio
(100 ml) y la capa de DCM se recogid, se secé y se evapord. El compuesto-
del titulo (5 g) se obtuvo por cromatografia (eluyendo con DCM).

8H (400 MHz, CDCl3) 7.22-7.12 (3H, m), 3.59-3.57 (4H, m), 3.01-
2.99 (4H, m), 1.48 (9H, s);

EM (EA) C16H20F3NOsS requiere 395; encontrado 340 [M+H-

56]".
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PREPARACION 14

6-Ciano-1,2 4,5-tetrahidro-3H-3-benzazepin-3-carboxilato de 1.1-

dimetiletilo

C@“‘/{%

6-{[(Trifluorometil)sulfonil]oxi}-1,2,4,5-tetrahidro-3H-3-
benzazepina-3-carboxilato de 1,1-dimetiletilo (preparacién 13) (5 g), cianuro
de zinc (ll) (1.5 g) y tetrakis(trifenilfosfino)paladio(0) (1.5 g) se calentaron en
DMF seca a 150°C durante 18 horas. La mezcla de reaccién enfriada se
diluyé con EtOAc (200 ml) y se filtr6. El filtrado se lavé con bicarbonato de
sodio saturado, (200 ml), agua (200 ml) y salmuera (200 mi). La mezcla de
reaccion cruda se seco de la manera usual y se evaporé. La purificacion por
cromatografia (eluyendo con DCM) dio el compuesto del titulo (3.4 g).

&H (400 MHz, CDCl3) 7.50 (1H, d), 7.35 (1H, d), 7.27-7.21 (1H,
m), 3.62-3.56 (4H, m), 3.22-3.20 (2H, m), 2.97-2.94 (2H, m), 1.47 (SH, s);

EM (EA) CgH20N20; requiere 272; encontrado 217 [M+H-56]",

273 [M+H]".
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PREPARACION 15

6-[(Hidroxiamino)(imino)metil]-1,2.4,5-tetrahidro-3H-3-benzazepin-3-

carboxilato de 1,1-dimetiletilo

HONy__NH,

N_/<Z <

6-Ciano-1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-
dimetiletilo (preparacion 14) (1.15 g), clorhidrato de hidroxilamina (118 g) y
bicarbonato de sodio (1.76 g) se calentaron a 60°C en etanol (100 ml) durante
18 horas bajo argén. La reaccién enfriada se evapor6 a sequedad, se dividio
entre DCM (100 ml) y agua (100 ml). La capa de DCM se recogié y la capa de
agua se lavé con DCM (50 ml). Las capas de DCM combinadas se secaron y
se evaporaron. El compuesto del titulo (506 m g) se aislé por cromatografia
eluyendo con 5% de metanol en DCM.

8H (400 MHz, CDCl5) 7.27 (1H, s) 7.16-7.13 (2H, m), 5.38 (1H,
br. s), 3.58-3.55 (4H, m), 3.05 (2H, br. s), 2.89 (2H, br. s) 1.46 (2H br. s), 1.12
(9H, br. s);

EM (EA) C1sH23N303 requiere 305; encontrado 306 [M+H]".
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PREPARACION 16

6-(5-{3-Ciano-4-[(1-metiletil)oxi] fenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo

gy

6-[(Hidroxiamino)(imino)metil]-1,2,4,5-tetrahidro-3H-3-

benzazepina-3-carboxilato de 1,1-dimetiletilo (preparacion 15) (360 mg, 1.179
mmoles) se disolvié en THF (50 ml) y se agité con hidruro de sodio (60% de
dispersibn en aceite mineral, 51.9 mg, 1.297 mmoles) bajo argbn a
temperatura ambiente durante 30 minutos. Después, 3-ciano-4-[(1-
metiletil)oxi] benzoato de metilo (se puede preparar como se describe en
WO02005058848) (388 mg, 1.768 mmoles) se afiadi6 como una solucién en
THF (5 ml) y la reaccion se calent6 a temperatura de reflujo durante 1.5 horas.
La reaccién enfriada se evaporé y se dividié entre DCM (100 ml) y agua (100
ml). La capa de agua se lavé con DCM (50 ml) y las capas de DCM
combinadas se secaron (frita hidrofobica) y se evaporaron. El producto se
aislé por cromatografia de silice (eluyendo con DCM) para dar 6-(5-{3-ciano-4-
[(1-metiletil)oxilfenil}-1 ,2,4—oxadiazol-3-il)-1 ,2,4,5-tetrahidro-3H-3-benzazepin-
3-carboxilato de 1,1-dimetiletilo (505 mg, 1.011 mmoles, 86% de rendimiento)
como una espuma blanca.

SH (400 MHz, CDCl3) 8.41 (1H, s), 8.33 (1H, dd), 7.7 (1H, dd),
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7.31-7.25 (2H, m), 7.13 (1H, d), 4.80 (1H, heptuplete), 3.63-3.62 (4H, m), 3.3-

59

3.2 (2H, m), 2.95-3.05 (2H, m), 1.47 (6H, d), 1.43 (9H, br.s);

EM (EA) C27H30N4O4 requiere 474; encontrado 475 [M+H]".

5 PREPARACION 17

6-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il})-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo

cl Q >V
O~ >\\°
0 C ,N N
10 —

6-[(Hidroxiamino)(imino)metil}]-1,2,4,5-tetrahidro-3H-3-

bénzazepina-3-carboxilato de 1,1-dimetiletilo (preparacién 15) (170 mg, 0.557
mmoles) se disolvié en THF (30 ml) y se agité con hidruro de sodio (24.49 fng,
15 0.612 mmoles) bajo argén a temperatura ambiente durante 30 minutos.
Después, 3-cloro-4-[(1-metiletil)oxilbenzoato de metilo (se puede preparar
como se describe en W02005058848) (191 mg, 0.835 mmoles) se afiadid y la.
reaccion se calenté a temperatura de reflujo durante 1.5 horas. La reaccion
enfriada se evaporoé y se dividié entre DCM (100 ml) y agua (100 ml). La capa
20 de agua se lavdé con DCM (50 ml) y las capas de DCM combinadas se
secaron (frita hidrofébica) y se evaporaron. El compuesto del titulo se aisl6 por
cromatografia de silice (eluyendo con DCM). 6-(5-{3-Cloro-4-[(1-

metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-
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carboxilato de 1,1-dimetiletilo (260 mg, 0.537 mmoles, 96% de rendimiento) se
aislé6 como una espuma blanquecina.

SH (400 MHz, CDCl;) 8.22 (1H, s), 8.05 (1H d), 7.68 (1H, d),
7.30-7.24 (2H, m), 7.06 (1H, d), 4.72 (1H, heptuplete), 3.65-3.55 (4H, m), 3.35-
3.25 (2H, m), 2.95-3.05 (2H, m), 1.45 (6H, d), 1.43 (9H, s),

EM (EA) C26H30>°CIN3O4 requiere 483; encontrado 484 [M+H]".

PREPARACION 18

3-[6-(5-{3-Cloro-4-J(1-metiletil)oxi] fenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-illpropanoato de 1.1-dimetiletilo

x"‘i@\{\f’\,« A)OLO)V
e

En un recipiente de reaccion de microondas de 5 mi se afiadi6 6-

(5-{3-cloro-4-[(1-metil | etil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-
3-benzazepina (base libre del ejemplo 8, obtenida por métodos estandares
v.gr., dividiendo entre solventes acuosos organicos y basicod y recogiendo el
solvente organico) (70 mg) en DMF (3 ml) para dar una solucion café.
Después, carbonato de potasio (101 mg) se afnadi6 seguido por 3-
bromopropanoato de 1,1-dimetiletilo (38.1 mg, 0.182 mmoles). La mezcla de
reaccion se calentdé a 100°C durante 10 minutos. La mezcla de reaccion

enfriada se diluyoé con DCM (5 ml) y se purificé por SCX (lavando con metanol
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y eluyendo el éster de amino crudo con amoniaco metanélico). La purificacion
por PADM dio el éster de amino, 3-[6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljpropanocato de 1,1-
dimetiletilo (25 mg, 0.046 mmoles, 25.4% de rendimiento) aislado como un
aceite amarillo claro.

EM (EA) CasH34°CIN3O4 requiere 511; encontrado 512 [M+H]".

PREPARACION 19

[6-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1.2,4,5-

tetrahidro-3H-3-benzazepin-3-ilJacetato de 1,1-dimetiletilo

*c)@«;’\%épﬂox

En un recipiente de reaccion de microondas de 5 ml se afiadié
clorhidrato de 6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-
tetrahidro-1H-3-benzazepina (ejemplo 8) (110 mg, 0.262 mmoles). Después,
se afadié carbonato de potasio (101 mg) seguido por bromoacetato de 1,1-
dimetiletilo (51.0 mg, 0.262 mmoles). La mezcla de reaccién se calenté a
100°C durante 10 minutos. La mezcla de reaccién enfriada se diluyé con DCM
(5 ml) y se purificé por SCX (lavando con metanol y eluyendo el éster de
amino crudo con amoniaco metandlico). [6-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-

1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-ilJlacetato de 1,1-
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dimetiletilo (120 mg, 0.241 mmoles, 92% de rendimiento) se aislé como un
aceite amarillo palido.

EM (EA) C27H32°CIN3O4 requiere 497; encontrado 498 [M+H]".

PREPARACION 20

3-Ciano-N-hidroxi-2-metilbencenocarboximidamida

HO—pN

|
HzN)\é/CN

Una suspension de 2,6-dicianotolueno (25.0 g, 176 mmoles),
clorhidrato de hidroxilamina (73.0 g, 1.06mol) y trietilamina (142 g, 1.41 moles)
en cloroformo (500 ml) se agité a 50°C durante 7 hr, después se dejé reposar
a temperatura ambiente durante la noche. La mezcla de reaccioén se enfrié en
hielo, se traté con HCI 5M a pH 1 y se extrajo tres veces con cloroformo. La
capa acuosa se extrajo con THF (x 7), se enfrié en hielo, se elevé a pH4 coﬁ
40% de NaOH y se extrajo con THF (x 3). Los ultimos extractos de THF se
combinaron y se evaporaron a sequedad para dar un sélido de color de ante
que consistia del producto y aproximadamente un tercio de un equivalente de
trietilamina (11.0 g).

'H RMN (400 MHz, d4-MeOH) & (entre otros) 7.70-7.76 (1H, m),
7.57-7.63 (1H, m), 7.35-7.62 (1H, m), 2.58 (3H, s);

EM (EA) CoHgN3O requiere 175; encontrado 176 [M+H]".

Los siete extractos formados de THF se combinaron, se
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evaporarona sequedad y se disolvieron en agua. La solucién acuosa se
extrajo dos veces con cloroformo, se ajusté a pH 4 y se extrajo con THF (x 3).
La evaporacion de los extractos de THF combinados dio 4.5 g adicionales de

producto.

PREPARACION 21

3-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2-

metilbenzonitrilo

A una solucibn de  3-ciano-N-hidroxi-2-metilbencen-
carboximidamida (preparacion 20) (1.70 g, 9.70 mmoles) en THF (100 ml) se
afiadié hidruro de sodio (0.427 g, 10.67 mmoles) bajo argén a ta. y la
suspension se agité durante 30 min. Después, 3-cloro-4-[(1-
metileti)oxilbenzoato de metilo (se puede preparar como se describe en
W02005058848) (3.33 g, 14.56 mmoles) se afadioé y la reaccion se calent6 a
reflujo durante 45 minutos, después se enfrié a T.A. y se agité durante 3 dias.

Por separado, a una suspension de 3-ciano-N-hidroxi-2-
metilbencenocarboximidamida (preparacién 20) (10.48 g, 59.8 mmoles) en
THF (250 ml) bajo argén a t.a. se anadié hidruro de sodio (2.87 g, 71.8

mmoles) en porciones y la suspensién resultante se agité a T.A. durante 30
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minutos. Se afadidé 3-cloro-4-[(1-metiletil)oxi]lbenzoato de metilo (19.9 g, 87
mmoles) y la reaccion se calenté a reflujo durante 4 hr, después se agit6 a t.a.
durante 16 hr.

Las dos mezclas de reaccién se combinaron. Se afiadi6 agua
(200 mil), después la mezcla se extrajo con DCM (2x250 ml). Las capas
organicas se combinaron, se lavaron con salmuera (100 ml) y se concentraron
bajo vacio para dar un sélido blanco crudo (28.1 g). El sélido se redisovi6 en
DCM (200 ml), THF (150 ml) y EtOH (50 ml) y se hizo pasar a través de un
tapon corto de silice (1 cm de profundidad). La elucién con DCM seguido por
concentracién bajo vacio dio un sélido amarillo palido 3-(5-{3-cloro-4-[(1-
metiletil)oxi)fenil}-1,2,4-oxadiazol-3-il)-2-metilbenzonitrilo  (18.10 g, 51.2
mmoles, 80% de rendimiento). La elucién de la silice con DCM-EtOH (2:1)
seguido por concentracion bajo vacio dio un sélido amarilio palido 3-(5-{3-
cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2-metilbenzonitrilo  (2.81 g,
6.35 mmoles, 10% de rendimiento). Ambos lotes fueron analiticamente
idénticos.

'H RMN (400 MHz, CDCl3) & 8.27 (1H, d), 8.22 (1H, d.), 8.05 (1H,
dd), 7.77 (1H, d), 7.45 (1H, t), 7.07 (1H, d), 4.73 (1H, heptuplete), 2.90 (3H, s),
1.47 (6H, d);

EM (EA) C1oH16>°CIN30; requiere 353; encontrado 354 [M+H]".
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PREPARACION 22

2-(3-Buten-1-il)-3-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-

il)benzonitrilo

c. - =
O\N
0 N
< N CN

A una solucién de diisopropilamina (15.15 ml, 106 mmoles) en

THF seco (650 m) a -78°C bajo Ar se afadié "BuLi (44.3 ml, 70.9 mmoles)
hacia abajo por un lado del matraz y la solucién resuiltante se agité durante 1
hr. Una solucién de 3-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2-
metilbenzonitrilo (preparacion 21) (12.54 g, 35.4 mmoles) en THF seco (100
ml) bajo Ar se afiadié gota a gota a ~10 mimin™', y la solucién azul oscuro
resultante se agité a -78°C durante 45 min. Bromuro de alilo (6.13 ml, 70.9
mmoles) se afiadié gota a gota a ~3 mimin™, y la solucién rojo oscuro
resultante solucion se agité6 durante 30 min a -78°C. Se afadié HCl(ac.) 1 M
(375 ml), la mezcla se dejé calentar a T.A., después las capas se separaron.
La capa acuosa se extrajo con EtOAc (2 x 125 ml), después los compuestos
organicos combinados se lavaron con salmuera (250 ml), se secaron
(MgSQ,), se filtraron y se concentraron bajo vacio para dar un aceite rojo
crudo (12.8 g). Este se redisovié en DCM (20 ml) y se afiadié a una columna
de silice pre-humedecida (isohexano) (5 cm x 5 cm). La elucién con EtOAc-

isohexano (1:3) y la concentracion de las fracciones deseadas dio un sélido
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anavranjado palido 2-(3-buten-1-il)-3-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)benzonitrilo (9.50 g, 20.98 mmoles, 59.2% de rendimiento). -

'H RMN (400 MHz, CDCls) 88.26 (1H, d), 8.24 (1H, d), 8.05 (1H,
dd), 7.79 (1H, d), 7.46 (1H, t), 7.07 (1H, d), 5.94 (1H, ddt), 5.07 (1H, dq), 5.01
(1H, dd), 4.73 (1H, heptuplete), 3.40 (2H, t), 2.47 (2H, qd), 1.45 (6H, d); EM

(EA) C22H20*°CIN30; requiere 393; encontrado 394 [M+H]".

PREPARACION 23

3-[2-(Aminometil)-6-(5-{3-cloro-4-[(1-metiletil)oxi] fenil}-1,2.4-oxadiazol-3-

il)fenil]-1-propanol

cl
O~N OH
0 N
‘< . N _
NH,

A través de una solucién de 2-(3-buten-1-il)-3-(5-{3-cloro-4-[(1-

metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)benzonitrilo (preparaciéon 22) (8.26 g,
20.97 mmoles) en DCM (125 ml) bajo Ar a -78°C se hizo burbujear Ar después
O, (5 min cada uno). El ozonolizador (modelo 502; 75 Ih™'; 0.3 A) se conectd y
la solucion anaranjada se ozonolizé hasta que se volvié de color verde opaco-
gris (3 hr). El ozonolizador se desconect6, y O,, después Ar se hicieron
burbujear a través de la solucién (10 min cada uno). La solucién se dejo
calentar a T.A. bajo Ar, después se concentr6 bajo vacio para dar un aceite

amarillo opaco. Este se redisovié en THF seco (200 ml), se afiadié6 BH3.DMS
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(9.96 ml, 105 mmoles) (CUIDADO: evolucién de gas), y la solucion se agité.a
T.A. durante 18 hr y después a 40°C durante 3 hr. La reaccién se enfrié a 0°C,
después HC acuosoI.O.1M (150 ml) se anadi6 cuidadosamente (CUIDADO:
evolucion de gas), después se dejo agitar a T.A. durante 18 hr. La solucion se
hizo pasar directamente a una columna de SCX-2 (50 g), lavando con MeOH.
El producto se eluy6é con NH3; 0.5M en MeOH; la concentracion bajo vacio dio
una espuma anaranjada 3-[2-(aminometil)-6-(5-{3-cloro-4-[(1-
metiletil)oxi]fenil}-1,2,4-oxadiazol -3-il)fenil}-1-propanol (2.73 g, 3.95 mmoles,
18.9% de rendimiento).

'H RMN (400 MHz, CDCl,) & (entre otros) 8.23 (1H, d), 8.05 (1H,
dd), 7.86 (1H, d), 7.46 (1H, d), 7.34 (1H, t), 7.06 (1H, d), 4.72 (1H, heptuplete),
4.03 (2H, s), 3.47 (2H, t), 3.27 (2H, t), 1.78 (2H, quin), 1.45 (6H, d); EM (EA)

C21H24>°CIN305 requiere 401; encontrado 402 [M+H]".

PREPARACION 24

A una solucion de 3-[2-(aminometil)-6-(5-{3-cloro-4-[(1-

metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)fenil]-1-propanol (preparacion 23) (424
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mg, 1.055 mmoles) y trifenilfosfina (1384 mg, 5.28 mmoles) en DCM seco
(150 ml) a T.A. bajo Ar se afiadié DIAD (0.974 ml, 5.01 mmoles) gota a gota
durante 2 min y la soluciéon amarillo palido resultante se agité a T.A. durante 2
hr. La solucién se concentré a ~10 ml, después se hizo pasar un cartucho de
SCX-2 (10 g), lavando con MeOH. El producto se eluyé con NH; 0.5M en
MeOH; la concentracién bajo vacio dio un aceite anaranjado palido (>900 mg).
La purificacion por SCX-2 se repiti6 para remover 6xido de trifenilfosfina
restante para dar un aceite amarillo palido (314 mg). El aceite se redisovié en
DCM (40 ml), BOC,O (0.367 ml, 1.583 mmoles) y DMAP (6.44 mg, 0.053
mmoles) se afiadieron secuencialmente y se agité bajo Ar durante 2 hr. Se
afiadid NH,4Cl acuoso saturado (20 ml), después la capa acuosa se extrajo
con DCM (25 ml). Las capas organicas se combinaron, se hicieron pasar a
través de una frita hidrofébica y se concentré bajo vacio para dar un aceite
crudo café palido (496 mg). La cromatografia instantanea (silice; instantanea
25M; gradiente lineal (0.1-1%) MeOH en DCM) dio un aceite amarillo 6-(5-{3-
cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-

benzazepin-2-carboxilato de 1,1-dimetiletilo (130 mg). Este material se
redisovié en HCl 4 M en dioxano (5 ml, 20.00 mmoles) y se agit6 a T.A.
durante 3 hr. La solucién se afiadié a una columna SCX-3 (10 g) y se lavd con
MeOH. El producto se eluy6é con NH3; 0.5 M en MeOH; la concentracion bajo
vacio dio un soélido blanco palido (102 mg).El producto se redisovié en DMF
seca (3 ml); carbonato de potasio (74.1 mg, 0.536 mmoles) y bromoacetato de

ter-butilo (0.042 ml, 0.281 mmoles) se anadieron, después la suspension se
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someti6 a irradiaci().n a 100°C durante 10 min en el microondas. La mezcla se
diluy6é con DCM (7 ml), después se afiadié a un un cartucho de SCX-3 (10 g) ¥
se lavd con MeOH. El producto se eluyé con NH; 0.5 M en MeOH; la
concentracion bajo vacio dio un aceite anaranjado (57 mg). La auto-
purificacién dirigida a la masa de fase inversa (PADM) dio el producto en una
solucién de agua-MeCN. Las fracciones deseadas se afiadieron a un cartucho
de SCX-3 (1 g) y se lavaron con MeOH. El producto se eluyé con NH3 0.5 M
en MeOH; la concentraciéon bajo vacio dio una pelicula clara (21.4 mg) una
relacion de mezcla de 5:2 de [6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJacetato de 1,1-
dimetiletilo y acido [6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
1,3,4,5-tetrahidro-2H-2-benzazepin-2-illacético.

Componente mayor: 'H RMN (400 MHz, CDCls) §8.22 (1H, d),
8.05 (1H, dd), 7.68 (1H, d); 7.26 (1H, d), 7.25 (1H, t), 7.06 (1H, d), 4.72 (1H,
heptuplete), 4.14 (2H, s), 3.28 (2H, br s), 3.23 (2H, t), 3.16 (2H, s), 1.77 (2H,
m), 1.47 (9H, s), 1.43 (6H, d);

EM (EA) C27H3,°CIN304 requiere 497; encontrado 498 [M+H]".
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PREPARACION 25

8-(Metiloxi)-3.4-dihidro-1,4-benzoxazepin-5(2H)-ona

MeO 03
N
H

0]

DIAD (32.1 ml, 165 mmoles) se afadié gota a gota durante 15
min a una  solucién agitada, enfriada con hielo de 2-hidroxi-4-
(metiloxi)benzoato de metilo (24.18 g, 150 mmoles), (2-hidroxietil)carbamato
de 1,1-dimetiletilo (27.3 g, 150 mmoles) y trifenilfosfina (43.3 g, 165 mmoles)
en THF (450 ml) después se agitdé y se dejoé calentar a temperatura ambiente
durante 2 horas. La mezcla de reaccion se evapor6 para dar 129.9 g de un
aceite amarillo viscoso. Se afadié acido trifluoroacético (60 ml, 779 mmoles)
en diclorometano (DCM) (350 ml) y la reaccién se dej6 a temperatura
ambiente durante 65 horas después se evapor6 a sequedad. El residuo
resultante se disolvié en 500 ml de éter y' se extrajo con HCI 2M (200 ml y
2x75 ml). Los extractos de acido combinados se Ia\)aron con 200 ml de éter
después 500 g de hielo se adieron junto con 250 mi de EtOAc y la mezcla se
basific6 con hidroxido de sodio al 50% de con agitacion vigorosa. Los
compuestos organicos se separaron y la capa acuosa se extrajo
adicionalmente con 4x75 ml de EtOAc y los compuestos organicos
combinados se éecaron (sulfato de magnesio) y se evaporaron para dar 21.1
g de un aceite amarillo. El aceite se disolvié en tolueno (350 ml) y se agitd y

se sometié a reflujo durante 24 horas después se evaporé y se purificé por
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cromatografia instantanea eluyendo con EtOAc para dar el compuesto del
titulo (8.61 g) como un sélido blanco.

EM (EA) C1oH11{NO3 requiere 193; encontrado 194 [M+H]".

5 PREPARACION 26

8-Hidroxi-3.4-dihidro-1.,4-benzoxazepin-5(2H)-ona

HO 03
N

H

0

10 Una mezcla de 8-(metiloxi)-3,4-dihidro-1,4-benzoxazepin-5(2H)-
ona (preparacién 25) (7.98 g, 41.3 mmoles) y acido bromhidrico (100 mi, 1842
mmoles) se agité y se calenté a 110°C durante 7 horas. Después, la mezcla
de reaccion se evapor6 y azeotrop6 dos veces con 150 ml de etanol para dar
el compuesto del titulo (8.66 g) sélido café claro que se usé sin purificacion.

15 EM (EA) CoHgNO; requiere 179; encontrado 180 [M+H]".

PREPARACION 27

8-[(Fenilmetil)oxi]-3,4-dihidro-1,4-benzoxazepin-5(2H)-ona

= o
o)

Una mezcla de 8-hidroxi-3,4-dihidro-1,4-benzoxazepin-5(2H)-ona

(preparacion 26) (8.66 g, 48.3 mmoles), bromuro de bencilo (6.32 ml, 53.2
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mmoles) y carbonato de potasio (20.04 g, 145 mmoles) en DMF (80 ml) se
agité y se calenté a 60°C durante 2 horas. La reaccion enfriada se diluyé con
EtOAc/agua (300 ml cada una) y la capa acuosa se extrajo con EtOAc (2x75
mi). Los compuestos organicos combinados se lavaron con 3x100 ml de agua,
se secaron (sulfato de magnesio), se evaporaron, se trituraron con éter y se
filtraron para dar el corhpuesto del titulo (8.39 g) como un sélido blanco.

EM (EA) C16H1sNOs requiere 269; encontrado 270 [M+H]".

PREPARACION 28

8-[(Fenilmetil)oxi]-2,3.4,5-tetrahidro-1,4-benzoxazepina

O~

Hidruro de litio-aluminio 1M (62.4 ml, 62.4 mmoles) en THF se

afiadio bajo argén a una solucion agitada de 8-[(fenilmetil)oxi]-3,4-dihidro-1,4-
benzoxazepin-5(2H)-ona (preparacion 27) (8.39 g, 31.2 mmoles) en THF (150
ml) con enfriamiento con bafio de hielo durante 5 minutos. La solucion
resultante se calenté con agitacion a 60°C durante 3 horas. La reaccion se
enfri6 y se extinguid6 cuidadosamente mediante la adicion lenta con
enfriamiento con hielo de 150 ml de hidréxido de sodio 2M seguido por 150 ml
de EtOAc. Los compuestos organicos se separaron y los acuosos se
extrajeron con 100 ml de EtOAc. Los extractos organicos ﬁombinados se

secaron (sulfato de magnesio) y se evaporaron para dar el compuesto del
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titulo (7.53 g) como un aceite de color claro.

EM (EA) C16H17NO, requiere 255; encontrado 256 [M+H]".

PREPARACION 29

5 8-[(Fenilmetil)oxi]-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1.1-

dimetiletilo

O fpe

10 BOC,0 (7.52 ml, 32.4 mmoles) se anadi6 a una solucién de 8- -
[(fenilmetil)oxi]-2,3,4,5-tetrahidro-1,4-benzoxazepina (preparacion 28) (7.52 g,
29.5 mmoles) en DCM (100 ml) y se mantuvo a temperatura ambiente durante
30 minutos. Después, la reaccion se evaporé a sequedad y se purificé por
éromatografia instantanea eluyendo con 5% de EtOAc en iso-hexano

15 cambiando a 15% de EtOAc en iso-hexano para eluir el producto. Se triturd
con iso-hexano y se filtré para dar 7.37 g de sélido blanco.

EM (EA) Ca1H25NO4 requiere 355; encontrado 300 [M+H-56]".
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PREPARACION 30

8-Hidroxi-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-

dimetiletilo

HO 0
: T
N
)/o
o ><
8-[Fenilmetil)oxi]-2,3-dihidro-1,4-benzoxazepina-4(5H)-
carboxilato de 1,1-dimetiletilo (preparacion 29) (7.35 g, 20.68 mmoles) en una
10 mezcla de THF (40 ml) y EtOH (40 ml) se hidrogené con 10% de paladio
sobre carbéon (0.735 g, 6.91 mmoles) durante 18 horas, después se filtrd y se

evaporé para dar el compuesto del titulo (5.49 g) como un sélido blanco.

EM (EA) C14H19NO4 requiere 265; encontrado 166 [M+H-100]".

15 PREPARACION 31

8-{[(Trifluorometil)sulfonil]oxi}-2,3-dihidro-1,4-benzoxazepina-4(5H)-

carboxilato de 1,1-dimetiletilo

FB
o=g=0
!

T
20 N%o
AN
Anhidrido trifluorometansulfénico (0.253 ml, 1.498 mmoles) se

anadi® a una solucién enfriada con hielo de 8-hidroxi-2,3-dihidro-1,4-
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benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacion 30) (0.265 g,
0.999 mmoles) en piridina (4 ml) y se agité6 durante una hora. La mezcla de
reaccion se evaporo, se disolvié en 40 ml de EtOAc y se lavé con 20 ml de
HCI 2M y 20 ml de bicarbonato de sodio saturado, después se seco (sulfato
de magnesio) y se evapord para dar el compuesto del titulo (399 mg) co'mo
una goma amarilla.

EM (EA) CqsH1gF3NOgS requiere 397; encontrado 298 [M+H-
100]".

PREPARACION 32

1,1-Dimetiletil 8-ciano-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato

O

NC\E:(/X
N)/O

I
Una mezcla de 8-{[(trifluorometil)sulfonilloxi}-2,3-dihidro-1,4-
benzoxazepina-4(5H)-carboxilatode 1,1-dimetiletilo (preparacién 31) (0.397 g,
0.999 mmoles), cianuro de zinc (0.176 g, 1.499 mmoles) vy
tetrakis(trifenilfosfino)paladio(0) (0.115 g, 0.100 mmoles) en DMF (4 ml) se
agité y se calenté a 80°C durante 2 horas después se enfrié y se diluyo con
EtOAc/agua (40 ml cada una) y Ids compuestos organicos se lavaron con

3x20 ml de agua, se secaron (sulfato de magnesio), se evaporaron y se

purificaron por cromatografia instantanea eluyendo con 1:4 de EtOAc/iso-
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hexano para dar el compuesto del titulo (198 mg) como una goma que se
cristaliz6 lentamente.

EM (EA) C4sH1sN2O3 requiere 274; encontrado 175 [M+H-100]".

PREPARACION 33

8-[(Hidroxiamino)(imino)metil]-2,3-dihidro-1,4-benzoxazepina-4(5H)-

carboxilato de 1,1-dimetiletilo

OH

H,N 03
: 0}
I
Una mezcla de 8-ciano-2,3-dihidro-1,4-benzoxazepina-4(5H)-
carboxilato dve 1,1-dimetiletilo (preparacién 32) (0.195 g, 0.711 mmoles),
clorhidrato de hidroxilamina (0.099 g, 1.422 mmoles) y bicarbonato de sodio
(0.299 g, 3.55 mmoles) en etanol (5. mi) se agité y se calenté a 60°C durante 3
horas. La mezcla de reaccion se enfri6, se evapor6 y se disolvi6 en
EtOAc/agua (40 ml cada una, se necesito aldgo de calentamiento) y los
compuestos organicos se secaron (sulfato de magnesio) y se evaporaron para

dar el compuesto del titulo (210 mg) como un sélido blanco.

EM (EA) C15H21N3O4 requiere 307; encontrado 308 [M+H]".
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PREPARACION 34

8-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2.4-oxadiazol-3-il)-2,3-dihidro-1,4-

benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo

O~

e
I

Una mezcla de 8-[(hidroxiamino)(imino)metil]-2,3-dihidro-1,4-
benzoxaiepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacién 33) (0.195 g,
0.634 mmoles), acido 3-cloro-4-[(1-metiletil)oxilbenzoico (preparacion 6)
(0.136 g, 0.634 mmoles), EDC (0.146 g, 0.761 mmoles) y HOBT (0.107 g,
0.698 mmoles) DMF (4 ml) se agitdé a temperatura ambiente durante 20
minutos, después se calentdé a 100°C durante 17 horas. La mezcla de
reaccion enfriada se diluyé con EtOAc/agua (40 ml cada una) y los
compuestos organicos se recogieron, se secaron (sulfato de magnesio), se
evaporaron y se purificaron por cromatografia biotage en 1:4 de EtOAc/iso-
hexano para dar el compuesto del titulo (172 mg) como un sélido blanco.

EM (EA).025H2835CIN305 requiere 485; encontrado 486 [M+H]";

CasH2s°  CIN3Os requiere 487; encontrado 488 [M+H]".
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PREPARACION 35

3-[8-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2.,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-il]propanoato de etilo

e

CO,Et

Una mezcla de 8-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-benzoxazepina (ejemplo 13) (0.036 g,
0.199 mmoles), 3-bromopropanoato de etilo (0.084 g, 0.199 mmoles) y DIPEA
(0.097 ml, 0.557 mmoles) se agité y se calenté a 80°C durante 4 horas cuando
una porcion adicional de 3-bromopropanoato de etilo (0.084 g, 0.199 mmoles)
y DIPEA (0.097 ml, 0.557 mmoles) se afiadi6 y se calentoé durante la noche
cuando una porcion adicional de 3-bromopropanoato de etilo (0.084 g, 0.199
mmoles) y DIPEA (0.097 m!, 0.557 mmoles) se afiadié y se calent6é durante 3
horas mas, cuando todo el material de partida se habia acabado. La mezcla
de reaccion enfriada se diluyé con EtOAc/agua (30 ml cada una) y los
compuestos organicos se secaron (sulfato de magnesio), se evaporaron y se
purificaron por cromatografia instantanea eluyendo con 1:1 de EtOAc/iso-
hexano para dar el compuesto del titulo (90 mg) como una goma incolora.

EM (EA) C25H28350IN305 requiere 485; encontrado 486 [M+H]".
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PREPARACION 36

il}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-illbutanoato de etilo

hesharol

Una mezcla de 8-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-

CO,Et

oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-benzoxazepina (ejemplo 13) (0.127 g, 0.3
mmoles), DIPEA (0.052 ml, 0.300 mmoles) y 4-bro‘mobutanoato de etilo (0.059
g, 0.300 mmoles) en acetonitrilo (5 ml) se agité y se calenté a 70°C durante 15
horas. La mezcla de reaccion enfriada se diluyd y se disolvi6 en EtOAc/agua
(30. ml cada una) y los compuestos organicos se secaron (sulfato de
magnesio), se evaporaron y se purificaron por cromatografia instantanea
eluyendo con 1:1 de EtOAc/iso-hexano para dar el compuesto del titulo (106
mg) como una goma incolora.

EM (EA) Ca6H30>°CIN3O5 requiere 499; encontrado 500 [M+H]".
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PREPARACION 37

[8-(5-{3-Cloro-4-[(1-metiletil)oxi] fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1.,4-

benzoxazepin-4(5H)-illacetato de 1,1-dimetiletilo

’—< / '\ S\\N )
5 o— TN,

Una mezcla de 8-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-

oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-benzoxazepina (ejemplo 13) (0.127 g,

10 0.301 mmoles), bromoacetato de 1,1-dimetiletilo (0.117 g, 0.601 mmoles) y
DIPEA (0.210 ml, 1.203 mmoles) en acetonitrilo (5 ml) se agit6é y se calenté a
70°C durante una hora. La mezcla de reaccién enfriada se diluyé con
EtOAc/agua (30 ml cada una) y los compuestos organicos se secaron (sulfato
de magnesio), se evaporaron y se purificaron por cromatografia instantanea

15 eluyendo con 1:2 de EtOAc/iso-hexano para dar el compuesto del titulo (130
mg) como una goma incolora.

EM (EA) Ca6H30*°CIN3Os requiere 499; encontrado 500 [M+H]".

PREPARACION 38

20 4-[(1-Metiletil)oxi]-3-(trifluorometil) benzoato de 1-metiletilo

<3
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Una mezcla de acido 4-hidroxi-3-(trifluorometil)benzoico (2.5 g,
12.1 mmoles), 2-yodopropano (2.42 ml, 24.3 mmoles) y carbonato de potasio
(3.35 g, 24.3 mmoles) en N ,N'-dimetilformamida (200 ml) se calent6 a 70°C
durante 4 hr. La mezcla de reaccién se concentré parcialmente bajo vacio y el
residud se dividi6é entre EtOAc (150 ml) y agua (150 ml) que contenia algo de
hidréxido de sodio acuoso. La fase acuosa se extrajo con EtOAc adicional (2 x
100 ml) y las fracciones orgdnicas combinadas se secaron (separador de fase
de frita hidrofébica) y se concentraron bajo vacio para dar el compuesto del
titulo crudo como un aceite amarillo (3.6 g, i2.1 mmoles).

3H (dsDMSO, 400 MHz): 8.16 (1H, dd), 8.08 (1H, d), 7.43 (1H,

d), 5.13 (1H, heptuplete), 4.91 (1H, heptuplete), 1.32 (12H, d).

PREPARACION 39

Acido 4-[(1-metiletil)oxi]-3-(trifluorometil)benzoico

O
o)

0

3

A una mezcla de 4-[(1-metiletil)oxi]-3-(trifluorometil)benzoato de
1-metiletilo (preparacion 38) (3.63 g, 12.5 mmoles) en etanol (100 ml) se
afiadié hidroxido de sodio acuoso (12.5 M, 10.0 ml, 125 mmoles) y la reaccion
se calent6 a reflujo durante 3 hr. La mezcla se concentrd bajo vacio y el
residuo se dividié entre EtOAc (100 ml) y agua (100 ml) y se acidificé con

acido clorhidrico acuoso. La capa acuosa se extrajo adicionalmente con
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EtOAc (100 ml) y las capas organicas combinadas se secaron y se
concentraron bajo vacio para dar el compuesto del titulo como un sdlido
amarillo (2.68 g, 10.8 mmoles).

EM (EA-): C11H11F305 requiere 248; encontrado 247 [M-H"].

PREPARACION 40

Acido 2-(trifluorometil)-4-bifenilcarboxilico

O~
OH
F,C

La reaccion se dividio en 4, usando un cuarta parte de los
reactivos mostrados en cada una: a una mezcla de 4-bromo-3-
(trifluorometil)benzonitrilo (4 g, 16.00 mmoles), acido fenilborénico (3.90 g,
32.0 mmoles) y carbonato de potasio (6.63 g, 48.0 mmoles) en DMF (64 ml)
se afadi6 paladio tetrakistrifenilfosfino(0) (1.849 g, 1.600 mmoles). Cada
reaccion se calenté en el microondas a 150°C durante 30 minutos. Las
mezclas de reacciéon combinadas se filtraron a través de Celite®, se lavaron
con EtOAc y el solvento se removidé bajo vacio. El residuo se divididé entre
EtOAc (100 ml) y agua (100 va) y la fase organica se lavé con solucién de
bicarbonato dé sodio (100 ml). La fase organica se sec6 (MgSO,), se filtré y el
solvente se removié bajo vacio. El aceite café se tritur6 con DCM vy se filtr6
para dar un sélido amarillo palido, 2-(trifluorometil)-4-bifenilcarboxamida (2.47

g): que se usd sin purificacion adicional. A 2-(trifluorometil)-4-

pIle
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bifenilcarboxamida (2 g, 7.54 mmoles) en etanol (80 mi) se afiadi6é hidréxido
de potasio (4.23 g, 75 mmoles) y agua y la mezcla se calenté a 90°C durante
18 hr. La mezcla de reaccion se concentré bajo vacio y el residuo se dividid
entre DCM (100 ml) y HCI 2M (100 ml). La fase organica se aislé y se secd
(separador de fase de frita hidrofébica) y el solvente se removié bajo vacio
para dar el producto crudo. La purificacién cromatografica usé el cartucho de
fase inversa, Biotage Horizon, eluyendo 5-100% de MeCN en agua para dar el
compuesto del titulo como un sélido blanquecino (960 mg).

CL-EM (EA-): C14HgF30, requiere 266; encontrado 265 [M-H']

PREPARACION 41

7-[(Hidroxiamino)(imino)metil]-1,2,4,5-tetrahidro-3H-3-benzazepin-3-

carboxilato de 1,1-dimetiletilo

HanmN%: +

NOH

Una suspension de 7-ciano-1,2,4,5-tetrahidro-3H-3-benzazepin-
3-carboxilato de 1,1-dimetiletilo (se puede preparar como se describe en
WQ02002040471) (5 g, 18.36 mmoles), clorhidrato de hidroxilamina (2.55 g,
36.7 mmoles) y bicarbonato de sodio (7.71 g, 92 mmoles) en etanol (250 mi)
se calenté a 50°C durante la noche. Se anadi6 clorhidrato de hidroxilamina
adicional (0.638 g, 9.18 mmoles) a la mezcla de reaccién y el calentamiento a

50°C se continué durante 5 hr. La mezcla de reacciéon se dejé enfriar y el



B

solido se filtrd, la solucion se concentré bajo vacio para dar el compuesto del
titulo como un soélido bIanco_(5.77 g, 17.01 mmoles, 93% de rendimiento).

8H (dsDMSO, 400 MHz): 9.56 (1H, s), 7.52-7.37 (2H, m), 7.14
(1H, d), 5.77 (2H, br s), 3.50-3.32 (4H, m), 2.91-2.80 (4H, m), 1.41 (9H, s).

5 EM (EA): C16H23N303 requiere 305; encontrado 306 [M+H]".

PREPARACION 42

7-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,2.4,5-

tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo

X Lk

O—N

10

A una solucion de 4&acido 3-cloro-4-{(1-metiletil)oxilbenzoico

(preparacién 6) (1.406 g, 6.55 mmoles) en DMF se afiadi6 HOBT (1.103 g,

15 7.20 mmoles) y EDC (1.381 g, 7.20 mmoles), la solucion resultante se agitoé

bajo argébn durante 10 min a temperatura ambiente. 7-
[(Hidroxiamino)(imino)metil]-1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato

de 1,1-dimetiletilo (preparacién 41) (2 g, 6.55 mmoles) después se anadi6 a la

mezcla de reaccion y la solucién se calenté a 80°C durante la noche. El

20 solvente se removié bajo vacio y el residuo se disolvié en metanol para la

purificaciéon por cartucho de: fase inversa Biotage Horizon, eluyendo 5-100%

de acetonitrilo en agua. El producto que contenia fracciones (ultimas 5) se

concentraron bajo vacio para dar el compuesto del titulo como un aceite
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amarillo (950 mg, 1.87 mmoles, 29% de rendimiento).

8H (dsDMSO, 400 MHz): 8.19 (1H, d), 8.11 (1H, dd), 7.83-7.89
(2H, m), 7.45 (1H, d), 7.37 (1H, d), 4.89 (1H, heptuplete), 3.50 (4H, br.s), 2.96
(4H, br.s), 1.41 (9H, s), 1.36 (6H, d).

EM (EA): CaH3o>CIN3O4 requiere 483; encontrado 384 [M+H-

100}".

PREPARACION 43

7-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo

X Jox

O—n

Acido 3-ciano-4-[(1-metiletil)oxilbenzoico (se puede preparar
como se describe en W02005/58848) (687 mg, 3.63 mmoles), HOBT (539
mg, 3.99 mmoles) y EDC (762 mg, 3.99 mmoles) se agitaron en DMF (30 ml)
bajo argon durante 20 minutos. 7-[(Hidroxiamino)(imino)metil]-1,2,4,5-
tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo (preparacion 41)
(1.11 g, 3.63 mmoles) se afiadié y la mezcla se agité a temperatura ambiente'
durante\4 hr antes de calentarse a 80°C durante 20 hr. La mezcla de reaccién
se dividié entre EtOAc (80 ml) y agua (80 ml) y la capa organica se lavd con
bicarbonato de sodio acuoso y agua antes de secarse de la manera usual y se

evaporé. El residuo se tritur6 con metanol para dar el compuesto del titulo
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como un soélido blanco (981 mg, 2.07 mmoles).
SH (dsDMSO, 400 MHz): 8.50 (1H, d), 8.40 (1H, dd), 7.88 (1H,
br.s), 7.85 (1H, dd), 7.56 (1H, d), 7.38 (1H, d), 4.98 (1H, heptuplete), 3.53-3.47

(4H, m), 3.00-2.92 (4H, m), 1.41 (9H, s), 1.39 (6H, d).

PREPARACION 44

7-{5-[4-[(1-Metiletil)oxi]-3-(trifluoro-metil)fenil}-1,2,4-oxadiazol-3-il}-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo

Ix

(o]

N | N
N
FCT N N
/

O—pn

Acido 4-[(1-metiletil)oxi]-3-(trifluorometil)benzoico (preparacion
39) (744 mg, 3.00 mmoles), HOBT (446 mg, 3.30 mmoles) y EDC (630 mg,
3.30 mmoles) se agitaron en DMF (28 ml) bajo argén durante 20 minuios. 7-
[(Hidroxiamino)(imino)metil]-1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato
de 1,1-dimetiletilo (preparacion 41) (915 mg, 3.00 mmoles) se afadi6 y la
mezcla se agité a temperatura ambiente durante 2 hr antes de calentarse a
80°C durante 20 hr. La mezcla de reacciéon se dividio entre EtOAc y agua y la
capa organica se lavé con bicarbonato de sodio acuoso antes de secarse de
la manera usual y se evaporé. El residuo se purificé por cartucho de fase
inversa Biotage Horizon, eluyendo con 5-100% de acetonitrilo en agua para
dar el compuesto del titulo (749 mg, 1.45 mmoles).

8H (dgDMSO, 400 MHz): 8.40 (1H, dd), 8.31 (1H, d), 7.89 (1H,
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br.s), 7.86 (1H, dd), 7.58 (1H, d), 7.37 (1H, d), 4.98 (1H, heptuplete), 3.54-3.46

(4H, m), 3.00-2.92 (4H, m), 1.41 (9H, s), 1.36 (6H, d).

PREPARACION 45

7-{5-[2-(Trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-3-il}-1,2.4,5-tetrahidro-

3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo

Jye
peUNe

O—p

Acido 2-(trifluorometil)-4-bifenilcarboxilico (preparacion 40) (284
mg, 1.07 mmoles), HOBT (159 mg, 1.18 mmroles) y EDC (225 mg, 1.18
mmoles) se agitaron en DMF (10 ml) bajo argén durante 20 minutos. 7-
[(Hidroxiamino)(imino)metil]-1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato
de 1,1-dimetiletilo (preparacion 41) (326 mg, 1.07 mmoles) se afnadi6 y la
mezcla se agité a temperatura ambiente durante 2.5 hr antes de calentarse a
80°C durante 16 hr. La mezcla de reaccion se dividié entre EtOAc (30 ml) y
agua (30 ml) y la capa organica se lavoé con bicarbonato de sodio acuoso y
agua antes de secarse (separador de fase) y se evapor6. El residuo se tritur6
con metanol para dar el cornpuesto del titulo como un sélido blanco (370 mg,
0.69 mmoles). El filtrado se purificé por cartucho de fase inversa Biotage
Horizon, eluyendo con 5-100% de acetonitrilo en agua para dar compuesto del
titulo adicional (70 mg, 0.13 mmoles).

5H (dsDMSO, 400 MHz): 8.52 (1H, s), 8.50 (1H, d), 7.93 (1H, s),

73]
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7.90 (1H, dd), 7.74 (1H, d) 7.56-7.48 (3H, m), 7.41-7.38 (3H, m), 3.55-3.47

(4H, m), 3.02-2.93 (4H, m), 1.41 (9H, s).

PREPARACION 46

[7-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-ilJacetato de etilo

\(  TCOEt
O-.
/N
cl I

o—

Clorhidrato de 7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-
oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-3-benzazepina (ejemplo 17) (100 mg,
0.238 mmoles), bromoacetato de etilo (0.043 ml, 0.391 mmoles) y carbonato
de cesio (170 mg, 0.521 mmoles) se agitaron a temperatura ambiente en DMF
durante 5 horas. La mezcla de reaccién se diluy6é con éter dietilico (~20 ml) y
se lavo con agua (2x ~20 ml), la capa organica se hizo pasar a través de un
cartucho de separador de fase para secarse y se concentré bajo vacio para
dar el compuesto del titulo (77 mg, 0.16 mmoles, 60% de rendimiento) como
un aceite amarillo.

8H (dsDMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, dd)l, 7.81-7.85
(2H, m), 7.45 (1H, d), 7.34 (1H, d), 4.89 (1H, heptuplete), 4.07 (2H, q) 3.42
(2H, s), 3.00-291 (4H, m), 2.77-2.72 (4H, m), 1.36 (6H, d), 1.19 (3H, t).

EM (EA): C2sH25>°>CIN3O4 requiere 469; encontrado 470 [M+H]".

VL
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Los siguientes compuestos se hicieron por métodos similares. La

preparacion 49 se purifcd adicionalmente por PADM.

2%

Prepara-
cién

Estructura

Nombre

m/z

47

/=CO,Et

\( N
pe
AN
NG -,

etil [7-(5-{3-ciano-4-[(1-
metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-1,2,4,5-
tetrahidro-3H-3-
benzazepin-3-ilJacetato

461
[M+H]"

48

/~COEt
N

\(

o
/N
o {

o—

etil (7-{5-[4-[(1-
metiletil)oxi]-3-
(trifluorometil)fenil]-1,2,4-
oxadiazol-3-il}-1,2,4,5-
tetrahidro-3H-3-
benzazepin-3-il)acetato

504
[M+H]"

49

N/\COZEX

etil (7-{5-[2-
(trifluorometil)-4-bifenilil]-
1,2,4-oxadiazol-3-il}-
1,2,4,5-tetrahidro-3H-3-
benzazepin-3-il)acetato

522
[M+H]"

PREPARACION 50

4-[7-(5{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-illbutanoato de etilo

~ Ny

Clorhidrato de

CO,Et

7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-

oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-3-benzazepina (ejemplo 17) (65 mg,

0.155 mmoles), DIPEA (0.104 ml, 0.593 mmoles) y 4-bromobutanoato de etilo

(0.048 ml, 0.339 mmoles) se agitaron a 60°C en DMF (10 mi) durante 24
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horas. La mezcla de reaccion se dividié entre EtOAc (~30 ml) y agua (~30 ml)
y la capa acuosa se extrajo una vez mas con EtOAc (~40 ml). Los compuestos
organicos combinados se concentraron bajo vacio para dar el compuesto del
titulo crudo (100 mg, 0.171 mmoles) como un sélido anaranjado.

EM (EA): C,7H3,>°CIN3O4 requiere 497; encontrado 498 [M+H]".

PREPARACION 51

4-[7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2.4-oxadiazol-3-il)-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-ilJbutanoato de etilo

CO,Et

Clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-3-
benzazepin-7-il)-1,2,4-oxadiazol-5-illbenzonitrilo (ejemplo 18) (200 mg, 0.534
mmoles), DIPEA (0.327 ml, 1.869 mmoles) y 4-bromobutanoato de etilo (0.153
ml, 1.068 mmoles) se agitaron a temperatura ambiente en DMF (10 ml)
durante 5 horas, la mezcla de reaccién después se calenté a 60°C durante 5
hr, la mezcla de reacciéon se dejoé reposar durante la nophe a temperatura
ambiente, 4-bromobutanoato de etilo adicional (0.076 ml, 0.534 mmoles) se
anadio y la mezcla de reaccion se calenté a 60°C durante 6 horas. La mezcla
de reaccion se dividid entre acetato de etilo (~30 ml) y agua (~30 ml) y la capa
ac. se extrajo una vez mas con acetato de etilo (~40 ml). Los compuestos

organicos combinados se concentraron bajo vacio para dar el compuesto del
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titulo (218 mg, 0.402 mmoles) como un aceite anaranjado.

EM (EA): C2sH32N4O4 requiere 488; encontrado 489 [M+H]".

PREPARACION 52

5 4-(7-{5-[4-[(1-Metiletil)oxi]-3-(trifluorometil)fenil]-1,2,4-oxadiazol-3-il}-

1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)butanoato de etilo

F CO,Et

10 Clorhidrato de  7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-
1,2,4-oxadiazol-3-il}-2,3,4,5-tetrahidro-1H-3-benzazepina (ejemplo 19) (160
mg, 0.353 mmoles), DIPEA (0.234 ml, 1.342 mmoles) y 4-bromobutanoato de
etilo (0.110 mi, 0.767 mmoles) se agitaron a temperatura ambiente en DMF
(10 ml) durante 5 horas. La mezcla de reaccién después se calenté a 60°C

15 durante 5 hr, y se dejé reposar durante la noche a temperatura ambiente. 4-
Bromobutanoato de etilo adicional (0.055 ml, 0.383 mmoles) se anadié y la
mezcla de reaccién se calent6é a 60°C durante 6 horas. La mezcla de reaccion
se dividié entre EtOAc (~30 ml) y agua (~30 ml) y la capa acuosa se extrajo
una vez mas con EtOAc (~40 ml). Los compuestos organicos combinados se

20 concentraron bajo vacio para dar el compuesto del titulo (183 mg, 0.310
mmoles) como un sélido anaranjado.

EM (EA): CasH32F3N304 requiere 531; encontrado 532 [M1+H]+.

s
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PREPARACION 53

4-(7-{5-[2-(Trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-3-il}-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-il)butanoato de etilo

O~
/N i
F _\——\

F CO,Et

Clorhidrato de 7-{5-[2-(trifluorometil)-4-bifenilil}-1,2,4-oxadiazol-3-
il}-2,3,4,5-tetrahidro-1H-3-benzazepina (ejemplo 20) (200 mg, 0.424 mmoles),
DIPEA (0.281 ml, 1.608 mmoles) y 4-bromobutanoato de etilo (0.131 ml, 0.919
mmoles) se agitaron a T.A. en DMF (10 ml) durante & horas. La mezcla de
reaccion después se calenté a 60°C durante 5 hr, y después se dejé reposar
durante la noche a temperatura ambiente. 4-Bromobutanoato de etilo adicional
(0.066 mi, 0.459 mmoles) se afiadié y la mezcla de reaccién se calentd é 60°C
durante 6 horas. La mezcla de reacciéon se dividié entre EtOAc (~30 ml) y
agua (~30 ml) y la capa acuosa se extrajo una vez mas con EtOAc (~40 ml).
Los compuestos organicos combinados se concentraron bajo vacio para dar el
compuesto del titulo (277 mg, 0.454 mmoles) como un sélido anaranjado.

EM (EA): C31H30F3N303 requiere 549; encontrado 550 [M+H]".
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PREPARACION 54

7-{5-[3-Ciano-4-(metiloxi)fenil]-1,2.4-oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-

3-benzazepin-3-carboxilato de 1,1-dimetiletilo

O-N
NC _é

7-[(Hidroxiamino)(imino)metil}-1,2,4,5-tetrahidro-3H-3-

benzazepina-3-carboxilato de 1,1—dimetiletil_o (preparacién 41) (240 mg, 0.785
mmoles) se afiadié a una suspensién de hidruro de sodio (60% de dispersioén
en aceite mineral) (23.01 mg, 0.575 mmoles) en THF (6 ml) a temperatura
ambiente (ndétese efervescencia ligera). La mezcla resultante se agité a
temperatura ambiente durante 30 min, 3-ciano-4-(metioni)benzoéto de metilo
(100 mg, 0.523 mmoles) después se anadié y la mezcla de reaccién se
calent6 a reflujo (75°C) durante 45 min. Lavmezcla de reaccion se diluy6 con
agua y acetato de etilo y las capas se dividieron, el sélido estaba presente en
the mezcla bifasica por lo que se transfiri6 a un matraz cénico y se agit6é a
temperatura ambiente durante 2 hr a temperatura ambiente. La mezcla
después se dividié y la capa organica se concentré bajo vacio, para dar el
compuesto del titulo (280 mg, 0.502 mmoles, 96% de rendimiento) como un
aceite amarillo. |

EM (EA): Ca5H26N4O4 requiere 447; no estuvo presente el ion de
masa.

"H RMN (400 MHz, CDCl3) & 1H, d (8.44), 1H, dd (8.38), 2H, m



N
R
Al

S

(7.89-7.95), 1H, m (7.35-7.42), 1H, m (7.13-7.17), 3H, s (4.06), 4H, m (3.50-

3.66), 4H, m (2.87-3.06), 9H, s (1.50).

PREPARACION 55

5  2-{[2-({[(1,1-Dimetiletil)oxi]carbonil}amino)etil] oxi}-3-(metiloxi)benzoato

de metilo

CO,Me ><o

O\/\N/g
H

o)

O/

10
DIAD (23.95 ml, 123 mmoles) se afadié gota a gota a una
solucién agitada de (2-hidroxietil)carbamato de 1,1-dimetiletilo (18.05 g, 112
mmoles), 2-hidroxi-3-(metiloxi)benzoato de metilo (20.4 g, 112 mmoles) y
trifenilfosfina (32.3 g, 123 mmoles) en THF (400 ml) con enfriamiento en un
15 Dbafio de hielo/agua. Se agité durante 30 min después se evaporé y se usoé sin
ninguna purificacion. LC/EM mostrd esencialmente sélo producto y 6xido de
trifenilfosfina. Rendimiento 98.9 g dé material crudo.

EM (EA): C16H23NOg requiere 325; encontrado 326 [M+H]".
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PREPARACION 56

2-[(2-Aminoetil)oxi]-3-(metiloxi)benzoato de metlo

CO,Me
0
= | \/\ NH2
A 0 -

2-{[2-({[(1,1-Dimetiletil)oxilcarbonil}amino)etil]oxi}-3-(metiloxi)-

benzoato de metilo (preparacién 55) (98.9 g, 304 mmoles) (material crudo, en
realidad sélo contenia un maximo de 0.112 moles o 36.4 g) se disolvi6é en una
mezcla de TFA (60 ml, 779 mmoles) y DCM (60 ml) y se dejé a temperatura
ambiente durante 1.5 hr. Se evaporé y se disolviéo en EtOAc/HCI 2M (250 ml
cada una) y los compuestos organicos se extrajeron con 2x100 ml de EtOAc
adicional. 250 ml de EtOAc se afiadié a la fase acuosa y 500 g de hielos se
anadieron y la solucién se basifico con 50% de hidréoxido de sodio. Los
compuestos organicos se separaron y la fase acuosa se extrajo con 5x75ml
de EtOAc adicional. Los compuestos organicos combinados se secaron
(sulfato de magnesio) y se evaporaron para dar 11.9 g de aceite incoloro.
LC/EM mostré 13% de producto y 87% de material ya ciclizado a la
benzoxazepina.

EM (EA): C41H1sNO, requiere 225; encontrado 226 [M+H]".
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PREPARACION 57

9-(Metiloxi)-3,4-dihidro-1,4-benzoxazepin-5(2H)-ona

Q)

5 0

Una solucién de 2-[(2-aminoetil)oxi]-3-(metiloxi)benzoato de

metilo (preparacién 56) (11.9 g, 52.8 mmoles) en tolueno (200 ml) se agitd y

- se calenté a 110°C durante 1 hora después se enfrié y se evaporé para dar el
compuesto del titulo (10.3 g) como un sélido color arena.

10 EM (EA): C1oH11NO; requiere 193; encontrado 194 [M+H]".

PREPARACION 58

9-Hidroxi-3,4-dihidro-1,4-benzoxazepin-5(2H)-ona

‘ Q)

(o]

9-(Metiloxi)-3,4-dihidro-1 ,4-benzoxazepin-5(2H)-ona
(preparacién 57) (9.3 g, 48.1 mmoles) en acido bromhidrico (120 ml, 2210
mmoles) se agité y se calenté a 105°C durante 5 horas. Se evaporé a
20 sequedad, se azeotrop6é con 200 ml de etanol y se sometié6 a cromatografia
biotage dos veces en 3% de metanol en EtOAc. Se tritur6 con EtOAc y se filtrd
para dar 6.61 g de sélido blanco.

EM (EA): CoHgNO; requiere 179; encontrado 180 [M+H]".
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PREPARACION 59

9-[(Fenilmetil)oxi]-3,4-dihidro-1,4-benzoxazepin-5(2H)-ona

5 9 o
e

o
Una mezcla de 9-hidroxi-3,4-dihidro-1,4-benzoxazepin-5(2H)-ona
(7.46 g, 41.6 mmoles), bromuro de bencilo (preparacién 58) (5.45 ml, 45.8
10 mmoles) y carbonato de potasio (17.26 g, 125 mmoles) se agité y se calenté a
60°C en DMF (75 ml) durante 2 horas. Se enfrid, se diluy6 con agua (300 ml) y
se extrajo con EtOAc (200 ml y 4x75 ml) y los compuestos organicos
‘combinados se lavaron con 3x100 ml de agua. Se secaron (sulfato de
magnesio), se evaporaron, se trituraron con éter y se filtraron para dar 7.55 g

15  de solido blanco.

EM (EA): C16H1sNO3 requiere 269; encontrado 270 [M+H]".

PREPARACION 60

9-[(Fenilmetil)oxi]-2,3.4,5-tetrahidro-1,4-benzoxazepina

’ .
o)

I
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Anhidrido de litio-aluminio 1M (60 ml, 60.0 mmoles) en THF se
afadi6 a una solucién agitada de 9-[(fenilmetil)oxi]-3,4-dihidro-1,4-
benzoxazepin-5(2H)-ona (preparacion 59) (7.4 g, 27.5 mmoles) en THF (150
ml) bajo argon y se calenté a 60°C durante 2 horas, después se enfrié y se
extinguié mediante la adiciéon cuidadosa de 100 ml de hidréxido de sodio 2M
con enfriamiento con bafio de hielo y la suspensién resultante se filtro, el
solidos se lavo con agua y EtOAc y los compuestos organicos se secaron
(sulfato de magnesio) y se evaporaron para dar 7.01 g de sélido blanco.

EM (EA): C4sH17NO; requiere 255; encontrado 256 [M+H]".

PREPARACION 61

9-[(Fenilmetil)oxi]-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-

dimetiletilo

ok
o0
IV

9-[(Fenilmetil)oxi]-2,3,4,5-tetrahidro-1,4-benzoxazepina
(preparacion 60) (7.01 g, 27.5 mmoles) y BOC,0 (7.01 ml, 30.2 mmoles) se
disolvieron en DCM (100 ml) y se dejaron a temperatura ambiente durante una
hora, después se e\/aporaron y se sometieron a cromatografia biotage en 5%

de EtOAc en hexano para remover el exceso de BOC,0 y cambiando a 15%



TS

de EtOAc en iso-hexano para eluir el compuesto del titulo (8.25 g) como un
sélido blanco.

EM (EA): C21H2sNO, requiere 355; encontrado 256 [M+H-100]".

5 PREPARACION 62

9-Hidroxi-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-

dimetiletilo

10 0)//0>[,

Una solucién de 9-[(fenilmetil)oxi]-2,3-dihidro-1,4-
benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparaciéon 61) (8.25 g,
23.21 mmoles) en etanol (100 ml) se hidrogendé con 10% de paladio sobre

15 carbén (0.825 g, 7.75 mmoles) durante 18 horas, se filtr6 y se evapor6 para
dar 6.16 g de so6lido blanco.

EM (EA-): C21H2sNO4 requiere 265; encontrado 264 [M-H"].



r

10

15

20

100

PREPARACION 62 (Preparacion alternativa)

9-Hidroxi-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1.1-

dimetiletilo

0
N>’0>1/
o)

Una suspensién de bromhidrato de 2,3,4,5-tetrahidro-1,4-
benzoxazepin-9-ol (preparacion 85) (55.7 g, 226 mmoles) en diclorometano
(DCM) (550 ml) se tratdé con trietilamina (47.3 ml, 339 mmoles) y se agito
durante 20 minutos. Esta mezcla se enfrid en hielo/agua a aprox. 5°C y se
traté lentamente con una solucién de BOC,0O (59.6 ml, 249 mmoles) en
diclorometano (DCM) (200 ml) a una velocidad tal para mantener la
temperatura interna por debajo de 10°C. Cuando la adicién se completo, la
mezcla se dejé calentar a temperatura ambiente, se agité durante 2 horas y se
dej6 reposar a temperatura ambiente durante la noche. La mezcla se lavé con
acido clorhidrico 0.5M (2x 250 ml) y agua (250 ml), se secé (sulfato de sodio)
y se evaporé para dar el compuesto del titulo como un sélido café palido (60.5

9).
EM (EA-): C21H25NO4 requiere 265; encontrado 264 [M-H]".
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PREPARACION 63

9-{[(Trifluorometil)sulfonil]oxi}-2,3-dihidro-1.4-benzoxazepina-4(5H)-

carboxilato de 1,1-dimetiletilo

NO)/O>I/

Anhidrido trifluorometansulfénico (6.04 ml, 35.7 mmoles) se
afiadi6 a una solucién enfriada con hielo de 9-hidroxi-2,3-dihidro-1,4-
benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacion 62) (6.32 g,
23.82 mmoles) en piridina (100 ml) y se agité a 0°C durante 2 hr. La piridina
se evaporoé y el residuo se disolvié en EtOAc. Se lavé con HCI 2M, solucion
sat. de bicarbonato de sodio, se secé sobre sulfato de magnesio y se evaporé
para dar el compuesto del titulo (9 g) como un aceite amarillo.

EM (EA): Cys5H1sF3NOgS requiere 397; encontrado 298 [M+H-

100]".

B
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PREPARACION 64

9-Ciano-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1.1-

dimetiletilo

CN o
@)
Y-

Una solucién de 9-{[(trifluorometil)sulfoniljoxi}-2,3-dihidro-1,4-
benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparaciéon 63) (9 g,
22.65 mmoles), cianuro de zinc (3.99 g, 340 mmoles) vy
tetrakis(trifenilfosfino)paladio(0) (2.62 g, 2.265 mmoles) en DMF (90 ml) se
calent6 a 80°C durante 24 hr. La reaccion se enfri6, se diluyé con EtOAc (400
ml) y agua (400 ml) y se filtrd6 para remover material insoluble. El filtrado se
separé y la capa organica se lavo con agua, se secd sobre sulfato de
magnesio y se evapord. Se purificé por cromatografia instantanea eluyendo
con 1:9 de EtOAc/iso-hexano después 1:3 para dar el compuesto del titulo

(5.1 g) como un aceite incoloro.

EM (EA): C1sH1sN2O3 requiere 274; encontrado 174 [M+H-100]".
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PREPARACION 64 (Preparacion alternativa)

9-Ciano-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-

dimetiletilo

)
N
%0%

O
Una solucion de 9-bromo-2,3-dihidro-1,4-benzoxazepina-4(5H)-
carboxilato de 1,1-dimetiletilo (preparaciéon 101) (1.34 g, 4.08 mmoles) en N,N-
dimetilformamida (11 ml) se desgasifico bajo vacio (3 mm Hg) durante 15 min
después se agitd bajo nitrégeno. Se afadieron cianuro de zinc (575 mg, 4.90
mmoles) después tetrakis(trifenilfosfina) paladio(0) (472 mg, 0.41 mmoles) y la
mezcla resultante se agitdé a 100°C bajo nitrégeno durante la noche, después
se diluyd con acetato de etilo. Los residuos insolubles se filtraron y se lavaron
con acetato de etilo, se blanquearon durante dos dias, se lavaron dos veces
con salmuera, se secaron sobre sulfato de magnesio y se concentraron bajo
vacio. La purificacion del residuo por cromatografia instantanea sobre gel de
silice, eluyendo con 15-45% de acetato de etilo en ciclohexano dio el

compuesto del titulo como un sélido incoloro (980 mg).

EM (EA) CysH1gN2O3 requiere 274 encontrado 275 [M+H]".

LY
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REPARACION 65

9-[(Hidroxiamino)(imino)metil]-2,3-dihidro-1.4-benzoxazepina-4(5H)-

carboxilato de 1,1-dimetiletilo

H,N.__NOH
5 0
&)
Y-

Una suspension de 9-ciano-2,3-dihidro-1,4-benzoxazepina-

4(5H)-carboxilato de 1,1-dimetiletilo (preparacion 64) (5.1g, 18.59 mmoles),

10 clorhidrato de hidroxilamina (2.58 g, 37.2 mmoles) y bicarbonato de sodio
(7.81 g, 93 mmoles) en etanol (50 ml) se calenté a 60°C durante la noche.

Una porcion adicional de clorhidrato de hidroxilamina (1 g) se afiadio y la
reaccion se calenté a 60°C durante la noche. El sélido se filtr6 de la mezcla de
reaccion y el filtrado se evaporé. El residuo de la evaporacion se disolvié en

15 EtOAc, se lavd con agua, se seco sobre sulfato de magnesio y se evapord. La

trituracion con éter io el compuesto del titulo (3.94 g) como un sélido blanco.

EM (EA): C15H21N304 requiere 307, ehcontrado 308 [M+H]".

Mg
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PREPARACION 66

9-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-

benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo
_( cl — ojr—
O~
L4 1
N [o}

Una soluciéon de 9-[(hidroxiamino)(imino)metil]-2,3-dihidro-1,4-

benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacién 65) (500 mg,
1.627 mmoles), acido 3-cloro-4-[(1-metiletil)oxilbenzoico (384 mg, 1.790
mmoles), EDC (468 mg, 2.440 mmoles) y HOBT (299 mg, 1.952 mmoles) en
DMF (5 ml) se agitdé a T.A. durante la noche después se calenté a 120°C
durante 3 hr. La mezcla de reaccioén se enfrié, se diluyé con EtOAc/agua y los
compuestos organicos se secaron sobre sulfato de magnesio y se evaporaron.
Se purificé por cromatografia instantdnea eluyendo con 1:3 de EtOAc/iso-
hexano para dar el compuesto del titulo (320 mg) como un sélido blanco.

EM (EA): Ca5H2s>°CIN3Os requiere 485; encontrado 486 [M+H]".

LUk
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PREPARACION 66 (Preparacién alternativa)

9-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2.4-oxadiazol-3-il)-2,3-dihidro-1.4-

benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo

4@%%}@'

Una mezcla de 9-[(hidroxiamino)(imino)metil]-2,3-dihidro-1,4-

benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacién 65) (32.9 g,
107 mmoles) vy trietilamina (17.9 ml, 128 mmoles) en N,N-dimetilformamida
seca (DMF) (200 ml) se enfrié en hielo/agua bajo nitrégeno. Una solucion de
cloruro de 3-cloro-4-[(1-metiletil)oxilbenzoilo (preparacién 102) (28.7 g, 123
mmoles) en DMF (100 ml) se afadié durante aprox. 20 minutos. Cuando la
adiciéon se completé la mezcla se dej6é calentar a temperatura ambiente y se
agitdé durante 1 hora a temperatura ambiente, después a 120°C durante 3
horas. La mezcla se dej6é enfriar y se vacio en agua (1 litro). El sélido
resultante se extrajo en acetato de etilo (3x 300 ml) y los extractos se

combinaron, se lavaron con acido clorhidrico 1M (2x 250 ml), después

solucién de carbonato de sodio 1M (3x 250 ml), salmuera (250 ml), se secaron

(sulfato de sodio) y se evaporaron. El residuo se purificé por cromatografia
sobre silice. Eluyendo con un gradiente 10-40% de acetato de etilo en
isohexano para dar el compuesto del titulo como un soélido cristalino (42.7 g).

EM (EA): CasH252°CIN;O5 requiere 485; encontrado 486 [M+H]".

O
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PREPARACION 67

9-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1.4-

benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo

Se preparé de una manera similar a la preparacion 66 a partir de
la preparacion 65.
EM (EA): CoH2sN4Os requiere 476; encontrado 477 [M+H]".
10

PREPARACION 68

4-[9-(5-{3-Cloro-4-[(1-metiietil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-illbutanoato de etilo

_( cl o o
15 0 N i OEt
TGy

Una solucibn de clorhidrato de 9-(5-{3-c|oro-4-[(1-
metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-benzoxazepina
(ejemplo 31) (179 mg, 0.424 mmoles), 4-bromobutanoato de etilo (0.061 ml,

20 0.424 mmoles) y DIPEA (0.074 ml, 0.424 mmoles) en acetonitrilo (5 ml) se
calentdé a 70°C durante la noche. 4-Bromobutanoato de etilo adicional (0.061
ml, 0.424 mmoles) y DIPEA (0.074 ml, 0.424 mmoles) se afadieron y la

reaccion se calenté durante 5 hr adicionales. La reaccién enfriada se diluy6

K0
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con EtOAc/agua, se separ6, los compuestos organicos se secaron sobre
sulfato de magnesio y se evaporaron. Se purific6 por cromatografia
instantanea eluyendo con 1:2 de EtOAc/iso-hexano para dar el compuesto del
titulo (135 mg) como un aceite incoloro.

EM (EA): CasH10>°>CIN3Os requiere 499; encontrado 500 [M+H]".

PREPARACION 68 (Preparacidn alternativa)

4-[9-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2.4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-illbutanoato de etilo

Cl
O-~n o

_(°@_<\NJ\©3N\/TM

Una mezcla de clorhidrato de  9-(5-{3-cloro-4-[(1-
metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-benzoxazepina
(ejemplo 31) (20 g, 47.4 mmoles), carbonato de potasio (16.4 g, 118 mmoles)
y yoduro de potasio (7.86 g, 47.4 mmoles) en N,N-dimetilformamida (DMF)
(250 ml) se tratdé con 4-bromobutanoato de etilo (7.46 ml, 52.1 mmoles) y la
mezcla resultante se agité a 80°C bajo nitrogeno durante 180 minutos. La
mezcla se dejoé enfriar y se vacié en agua (1000 mi). El precipitado resultante
se extrajo en acetafo de etilo (3x 250 ml) y los extractos se combinaron, se
lavaron con agua (2x 250 ml), después salmuera (150 ml), se secaron (sulfato
de sodio) y se evaporaron para dar un aceite viscoso incoloro. El material

crudo se purificé por cromatografia sobre silice, eluyendo con un gradiente de

AN
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20-100% de acetato de etilo en isohexano para dar el compuesto del titulo
como un aceite viscoso, incoloro que se cristalizé en reposo (18.3 g).

EM (EA): Ca6H30>°CIN3Os requiere 499; encontrado 500 [M+H]".

5 PREPARACION 69

4-[9-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-illbutanoato de etilo

NC,

’( o-N o7
° e Ty
N OEt
a Reup

10

Se prepar6é de una manera similar a la preparacién 68 a partir

del ejemplo 32.

EM (EA): Ca7H30N4Os requiere 490; encontrado 491 [M+H]".

15 | PREPARACION 70
5-Bromo-2-{[2-({[(1.1-dimetiletil)oxilcarbonil} amino)etiljoxi}benzoato de
metilo
8r CO,Me
\@O/\/N\H/Oﬁ/

20 ©

DIAD (9.62 g, 47.6 mmoles) se afadié6 a una mezcla de 5-
bromo-2-hidroxibenzoato de metilo (10 g, 43.3 mmoles), (2-

hidroxietil)carbamato de 1,1-dimetiletilo (6.98 g, 43.3 mmoles) y trifenilfosfina

A
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(12.47 g, 47.6 mmoles) en THF (250 ml) y se agité a T.A. durante 2.5 hr.
Trifenilfosfina adicional (2.5 g) se afiadié seguido por DIAD (4 ml) y la mezcla
se dejoé reposar durante la noche. La evaporacion y purificacion por
cromatografia instantanea eluyendo con 25% de EtOAc/hexano dio el
compuesto del titulo como un aceite amarillo (8.92 g).

EM (EA): CisH20®'BrNOs requiere 375; encontrado 276 [M+H-

100]*.

PREPARACION 71

7-Bromo-3.4-dihidro-1,4-benzoxazepin-5(2H)-ona

(0]

oS

(o)

Una solucién de 5—bromo-2-{[2-({[(1 -
dimetiletil)oxiJcarbonil}amino)etil] oxi}benzoato de metilo (preparacion 70)
(8.92 g, 23.8 mmmoles) en DCM (18 ml) se traté con TFA (7 ml) y se agito6
durante 5 hr. TFA adicional (2 ml) se afadi6 y la reaccion se dejé durante la
noche. El solvente se evapord, se volvié a evaporar con tolueno (5x) y se
disolvié en tolueno (50 ml). El residuo resultante se traté con trietilamina (4
equiv) y se calentdé a 100°C durante la noche después se evaporo. El residuo
se purificé por cromatografia instantdnea dos veces eluyendo con 50% de
EtOAc/hexano después 40-45% de EtOAc/hexano. Las fracciones se

evaporaron para dar el compuesto del titulo (3.4 g) como un sélido blanco.
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EM (EA): CoHs®'BrNO, requiere 243; encontrado 244 [M+H]".

PREPARACION 72

7-Bromo-2,3.4,5-tetrahidro-1,4-benzoxazepina

H

Br N
o0
Una solucion de 7-bromo-3,4-dihidro-1,4-benzoxazepin-5(2H)-
ona (preparacién 71) (3.28 g, 13.55 mmoles) en tetrahidrofurano (THF) (30 ml)
se agité bajo argén. Complejo de borano-tetrahidrofurano (81 ml, 81 mmoles)
se afiadié lentamente y la solucion se agité a T.A. durante 1.5 hr. La solucion
se calent6é a 65°C durante la noche. La reaccién se enfrié y MeOH (20 ml) se
afnadi6é gota a gota hasta que la efervescencia cesé. Después, HCI 2M (100
mi) se afadié y la reaccion se calenté a reflujo durante 1 hora antes de ser
enfriada y el solvente se removi6 por evaporaciéon. La mezcla de reaccion se
dividio entre EtOAc/Agua y se separd. La capa acuosa se basific6 con NaOH
2M, se extrajo con EtOAc, se sec sobre sulfato de magnesio y se evaporé
para dar un aceite incoloro (1 g). El sélido precipitado a partir de la capa de
EtOAc inicial se filtré y se secé. Este sélido se disolvié en EtOAc/NaOH 2M,
se separo y la capa organica se seco sobre sulfato de magnesio y se evapor6
para dar un aceite incoloro (1.6 g). Los 2 productos se combinaron para dar el
compuesto del titulo (2.6 g) como un aceite incoloro.

EM (EA): CgH10¥'BrNO requiere 229; encontrado 230 [M+H]".
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PREPARACION 73

7-Bromo-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-

dimetiletilo

5 Br :>‘°>T
o @

7-Bromo-2,3,4,5-tetrahidro-1,4-benzoxazepina (preparaciéon 72)
(2.15 g, 9.43 mmoles) se disolvi6 en diclorometano (20 ml). Se anadid
trietilamina (1.445 mi, 10.37 mmoles) y dicarbonato de bis(1,1-dir;1etiletilo)
10 (2.263 g, 10.37 mmoles). Se agitd durante 4 horas, después se afadio
diclorometano y se lavé con agua (3x20 ml). La mezcla se secd (MgSOQOy,) y se
evapord. Se separé en columna biotage eluyendo con (1:9 de EtOAc/Hexano)

y se evaporo para dar el compuesto del titulo (2.76 g).
EM (EA): C14H1g2'BrNO; requiere 329; encontrado 230 [M+H-

15 100",

PREPARACION 74

7-Ciano-2,3-dihidro-1.4-benzoxazepina-4(5H)-carboxilato de 1,1-

dimetiletilo

20 ) 0»\0%
1o@)

Una mezcla de 7-bromo-2,3-dihidro-1,4-benzoxazepina-4(5H)-
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carboxilato de 1,1-dimetiletilo (preparacién 73) (2.67g, 8.14 mmoles), cianuro

de zinc (1.715 g, 16.27 mmoles) y tetakis(trifenilfosfina)paladio(0) (1.410 g,

1.220 mmoles) en DMF (30 ml) se calenté a 80°C durante la noche.

Tetakis(trifenilfosfina)paladio(0) adicional (700 mg) se afiadi6 y la suspension

5 amarilla se calent6 a 80°C durante 5 hr adicionales. La mezcla de reaccion

enfriada se diluy6 con EtOAc/agua, se separd y los compueétos organicos se

secaron sobre sulfato de magnesio anhidro y se evaporaron. El crudo se

purificé por cromatografia instantanea eluyendo con 1:9 de EtOAc/iso-hexano.

. Las fracciones combinadas se evaporaron para dar el compuesto del titulo
10 (2.01 g) como un sélido amarillo.

8H (CDCl3, 400 MHz) : 1.42 (9H, br.s), 3.81 (2H, t), 4.09 (2H, m),

4.43 (1H, s), 4.51 (1H, s), 7.09 (1H, m), 7.47- 7.59 (2H, m).

PREPARACION 75

15 7-[(Hidroxiamino)(imino)metil]-2,3-dihidro -1,4-benzoxazepina-4(5H)-

\ .J carboxilato de 1,1-dimetiletilo

o | W
N>\o

J\@( s

20 Una suspension de 7-ciano-2,3-dihidro-1,4-benzoxazepina-

4(5H)-carboxilato de 1,1-dimetiletilo (preparacion 74) (2.016 g, 7.35 mmoles),
clorhidrato de hidroxilamina (1.021 g, 14.70 mmoles) y bicarbonato de sodio

(3.09 g, 36.7 mmoles) en etanol (30 ml) se calenté a 60°C durante la noche. El
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sélido gris se removi6é por filtracion y el filtrado se evapord. El residuo
resultante se disolvié en EtOAc, se lavé con agua (3x20 ml), se sec6é (MgSO,)
y se evapor6 para dar el compuesto del titulo (1.77 g) como un sélido blanco.

EM (EA): C15H21N3O4 requiere 307; encontrado 308 [M+H]".

PREPARACION 76

7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-

benzoxazepina-4(5H)-carboxilato de 1.1-dimetiletilo

NC

. poeatNtte

Una solucion de 7-[(hidroxiamino)(imino)metil]-2,3-dihidro-1,4-
benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacion 75) (0.84 g,

2.73 mmoles), acido 3-ciano-4-[(1-metiletil)oxilbenzoico (se puede preparar

15 como se describe en W02005/58848) (0.617 g, 3.01 mmoles), EDC (0.786 g,
4.10 mmoles) y HOBT (0.502 g, 3.28 mmoles) en DMF (10 ml) se agité a T.A.
durante la noche. EDC adicional (0.4 g) se afiadi6 y la reaccién se agito
durante 3 horas. Después, acido 3-ciano-4-[(1-metiletil)oxilbenzoico adicional

(0.3 g) se afiadio, la reacciéon se calenté a 120°C durante 1 hora y se dejé

20 reposar durante la noche. La mezcla de reaccion se dividi6é entre EtOAc/agua,
y Ia.capa organica se recogio, se secd (MgSQ,) y se evapor6. El crudo
resultante se purificé por cromatografia instantanea eluyendo con 20-30% de

EtOAc/iso-hexano. El analisis de las fracciones purificadas por CL-EM mostro

VS8
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que algo del acido 3-ciano-4-[(1-metiletil)oxilbenzoico estaba presente por lo
que se anadié bicarbonato de sodio y EtOAc. La capa de EtOAc se separd, se
sc6 (MgSQ,) y se evaporé para dar el compuesto del titulo (410 mg) como un
solido blanco.

EM (EA): CasH2sN4Os requiere 476; encontrado 421 [M+H-56]".

PREPARACION 77

7-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1.2,4-oxadiazol-3-il)-2,3-dihidro-1,4-

benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo

[¢]

NS
ASAtTS

El compuesto del titulo se preparé por un método similar al de la
preparaciéon 76 usando la preparacion 75 y el acido apropiado.
EM (EA): CasH2s°°CIN3Os requiere 485; encontrado 430 [M+H-

56]".

PREPARACION 78

3-[7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-il]Jpropanoato de etilo

NC,

— oy N

CO,Et

7Y
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A una solucién de clorhidrato d 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-

tetrahidro-1,4-benzoxazepin-7-il)-1,2,4-oxadiazol-5-iljbenzonitrilo (ejemplo 35) |

(0.101 g, 0.268 mmoles) en acetonitrilo (2 ml) se afadié DIPEA (0.094 ml,
0.537 mmoles) y 3-bromopropanoato de etilo (0.051 mi, 0.402 mmoles). La
5 mezcla de reaccion se agité y se calentdé a 80°C bajo argoén durante 6 horas.
DIPEA (0.094 ml, 0.537 mmoles) y 3-bromopropanoato de etilo (0.051 ml,
0.402 mmoles) se afiadieron y la reaccién se agité y se calenté a 80°C bajo
argén durante la noche. Cantidades adicionales de DIPEA (0.094 ml, 0.537
mmoles) y 3-bromopropanoato de etilo (0.051 ml, 0.402 mmoles) se afiadieron
10 vy la reaccion se calenté nuevamente. La mezcla de reaccion se disolvié en
EtOAc, se lavé con solucion saturada de NaHCOj3 (3x15 ml) y agua (15 ml), se
secod (MgSQ,) y se evaporé. El crudo resultante se purificé por cromatografia
instantanea, eluyendo con 10-20% de EtOAc/iso-Hexano (columna Biotage)
para dar el compuesto del titulo (92 mg).

15 EM (EA): C26H2sN4Os requiere 476; encontrado 477 [M+H]".

PREPARACION 79

3-[7-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-il]propanoato de etilo

 aYe U

Se preparé por un método similar al de la preparacion 78 a partir

20

CO,Et
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del ejemplo 36.

EM (EA): CasH25>°CIN3Os requiere 485; encontrado 486 [M+H]".

PREPARACION 80

4-[7-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-illbutanoato de etilo

NC

- CO,Et
R

L
Una solucion de clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-
tetrahidro-1,4-benzoxazepin-7-il)-1,2,4-oxadiazol-5-illbenzonitrilo (ejemplo 35)
(0.104 g, 0.276 mmoles) se agité en acetonitrilo (2 mi). DIPEA (0.097 ml,
0.553 mmoles) y 4-bromobutanoato de etilo (0.059 mi, 0.414 mmoles) se
afiadieron y la mezcla de reaccion se agité y se calenté a 80°C bajo argdn
durante 6 horas. 4-Bromobutanoato de etilo adicional (0.059 mi, 0.414
mmoles) y DIPEA (0.097 ml, 0.553 mmoles) se afiadieron y la mezcla de
reaccion se agitdé y se calenté a 80°C bajo argén durante la noche. Despues,
la mezcla de reaccion se disolvié en EtOAc, se lavé con solucién saturada de
NaHCOs (3x15 ml) y agua (15 ml) y los compuestos organicos se secaron
(MgS0,) y se evaporaron. El crudo se purificé por cromatografia instantanea,
eluyendo con 10-20% de EtOAc/iso-Hexano (columna Biotage) y se evaporé

para dar el compuesto del titulo (84 mg) como un aceite.

EM (EA): C27H30N4Os requiere 490; encontrado 491 [M+H]".

0|
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PREPARACION 81

4-[7-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-iljbutanoato de etilo

0 CO,Et

LNLY

7-(5?{3-Cloro-4-[(1 -metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-
tetrahidro-1,4-benzoxazepina (0.105 g, 0.272 mmoles) se agitdé en acetonitrilo
(2 ml). DIPEA (0.095 ml, 0.544 mmoles) y 4-bromobutanoato de etilo (0.058
ml, 0.408 mmoles) se afadieron y la mezcla de reaccién se calenté a 80°C
bajo argén durante 5 horas. DIPEA adicional (0.095 ml, 0.544 mmoles) y 4-
bromobutanoato de etilo (0.058 mi, 0.408 mmoles) se afiadieron y la mezcla
de reaccion se calentdé a 80°C durante la noche. Después, la mezcla de
reaccion se disolvié en EtOAc (20 ml), se lavé con NaHCO; (ac.) (15ml x 3) y
con agua (15ml x 3) y los compuestos organicos se secaron (MgSQOy) y se
evaporaron. El crudo se purificé por cromatografia instantdanea eluyendo con
20/30% de EtOAc/iso-Hexano (columna Biotage), y se evapord para dar los
compuestos del titulo como un aceite (80 mg).

EM (EA): CaeH10>°CIN3O5 requiere 499; encontrado 500 [M+H]".
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PREPARACION 82

8-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1.4-

benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo

P,
IS

Se preparé a partir de la preparacién 33 usando el acido

10 apropiado, usando el método descrito en la preparacién 34.

EM (EA): CogH2sN4O5 requiere 476; encontrado 477 [M+H]'.

PREPARACION 83

4-[8-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2.4-oxadiazol-3-il)-2,3-dihidro-

15 1,4-benzoxazepin-4(5H)-illbutanoato de etilo
< -
NC N
\/\/COZEt
20 Se preparé a partir del ejemplo 41 usando el método descrito en

la preparacion 36.

EM (EA): C27H3oN4Os requiere 490; encontrado 491 [M+H]".
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REPARACION 84

9-(Metiloxi)-2,3,4,5-tetrahidro-1,4-benzoxazepina

@

H

Una solucién de 9-(metiloxi)-3,4-dihidro-1,4-benzoxazepin-5(2H)-
ona (preparacién 57) (50 g, 259 mmoles) en tetrahidrofurano seco (THF) (500
ml) se enfrié a aprox. 5°C y se traté lentamente durante aprox. 20 min con
hidruro de litio-aluminio 1M en THF (259 ml, 259 mmoles), manteniendo la
temperatura interna por abajo de 15°C. Cuando la adicion se completo, la
mezcla se dejé calentar a temperatura ambiente y se agité durante 2 horas,
después se calenté a reflujo durante 2 horas. La mezcla se dej6é enfriar a
temperatura ambiente y después se enfrié a aprox. —15°C en un bafio de hielo
seco/acetona y se tratdé cuidadosamente con una mezcla 2:1 de THF-agua
(100 ml). Cuando la adicién se completé la mezcla se traté con mas agua (220
ml) y después con hidroxido de sodio 2M hasta que se formé un soélido
filtrable. Este se removié por filtraciéon y se lavé con acetato de etilo (500 ml).
El filtrado se lavo con salmuera (500 ml) y la fase acuosa se extrajo con
acetato de etilo (2x 250 ml). Los extractos organicos se combinaron, se
secaron (sulfato de sodio) y se evaporaron para dar el compuesto del titulo
como un sélido cristalino blanquecino. (42.9 g)

EM (EA): C1oH13NO; requiere 179; encontrado 180 [M+H]".
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PREPARACION 85

Bromhidrato de 2,3.4,5-tetrahidro-1,4-benzoxazepin-9-ol

OH

oy

H

Una | suspension de 9-(metiloxi)-2,3,4,5-tetrahidro-1,4-
benzoxazepina (preparacién 84) (43.4 g, 242 mmoles) en 33% de HBr en
acético acido (300 mi, 1823 mmoles) se calent6é a 80°C durante la noche. La
mezcla se dejoé enfriar a temperatura ambiente, después sé traté con éter
dietilico (300 ml) y se agité durante 30 minutos. El sélido resultante se recogio
por filtracién, se lavé con éter dietilico (300 ml) y se sec6 bajo vacio a 40°C

para dar el compuesto del titulo como un polvo café palido (565.1 g)

EM (EA): CgH11NO, requiere 165; encontrado 166 [M+H]".

PREPARACION 86

[9-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1.4-

benzoxazepin-4(5H)-illacetato de etilo

40%\|N -
¥ /T

A una solucién de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1,4-

benzoxazepin-9-il)-1,2,4-oxadiazol-5-illbenzonitrilo (ejemplo 32) (110 mg,
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0.224 mmoles) en acetonitrilo (10 ml) se afadié N,N-diisopropiletilamina (0.08
ml, 0.449 mmoles) y bromoacetato de etilo (0.05 ml, 0.449 mmoles). La
mezcla de reaccion se calentd a 80°C durante 2 horas. La mezcla se dejo
enfriar a temperatura ambiente. El solvente se evapor6 para dar el compuesto
del titulo como un sélido café (100 mg).

EM (EA) CasH26N4O5 requiere 462 Encontrado 463 [M+H]".

PREPARACION 87

5-[9-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-il]Jpentanoato de etilo

~ 0

~N O/\\
\N | N o
/ K@’ i
<

A una solucion de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1,4-

benzoxazepin-9-il)-1,2,4-oxadiazol-5-illbenzonitrilo  (ejemplo 32) (100 mg,
0.204 mmoles) en acetonitrilo (10 ml) se anadié N,N-diisopropiletilamina (0.07
ml, 0.408 mmoles) y 5-bromopentanoato de etilo (0.06 ml, 0.408 mmoles). La
mezcla de reaccion se calenté a 80°C durante la noche, después se dejo
enfriar y el solvente se evaporé. La purificaciéon del residuo por cromatografia
instantanea, eluyendo con (40-100% de acetato de etilo en ciclohexano) dio el
compuesto del titulo como un sélido blanquecino (70 mg).

EM (EA) C2sH32N4O5 requiere 504 Encontrado 505 [M+H]".

266
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PREPARACION 88

3-[9-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-iljpropanoato de etilo

A una solucion de clorhidrato de 9-(5-{3-cloro-4-[(1-
metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-benzoxazepina
(ejemplo 31) (260 mg, 0.62 mmoles) en acetonitrilo (15 ml) se anadié N,N-

10 diisopropiletilamina (0.214 ml, 1.23 mmoles) seguido por 3-bromopropanoato
de etilo (0.158 ml, 1.231 mmoles). La mezcla de reaccidén se calenté a 80°C
durante la noche. 1 equiv. de N, N-diisopropiletilamina adicional y 3-
bromopropanoato de etilo se afiadieron y el calentamieno se continu6 durante
la noche. La mezcla de reaccion se enfrié y se evapord. La purificacion del

15 residuo por cromatografia en columna, eluyendo con 50-65% de acetato de
etilo en ciclohexano dio el compuesto del titulo como un aceite amarillo (80
mg).

EM (EA) Ca5H25°CIN3Os requiere 485 Encontrado 486 [M+H]".
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PREPARACION 89

9-(5-{5-Cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo

LT

cl

\! Trietilamina (0.281 ml, 2.02 mmoles) se afadié a una solucion
. agitada de acido 5-cloro-6-[(1-metiletil)oxi]-3-piridincarboxilico (se puede
10 | preparar como se describe en W09702244; 217 mg, 1.01 mmoles) en N,N-
dimetilforma;mida (20 ml) seguido por hidroxibenzotriazol hidratado (185 mg,
1.21 mmoles) después clorhidrato de 1-(3-dimetilaminopropil)-3-
etilcarbodiimida (232 mg, 121 mmoles) y por udltimo 9-
[(hidroxiamino)(imino)metil]-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato
15 de 1,1-dimetiletilo (preparaciéon 65) (310 mg, 1.009 mmoles). La mezcla de
' reaccion se calenté a 60°C durante 48 horas, después se dej6 enfriar antes de
diluirse con acetato de etilo y lavado con agua. La fase organica se secé y se
evapord. La purificacion del residuo por cromatografia en columna, eluyendo
con 15-25% de acetato de etilo en ciclohexano dio el compuesto del titulo
20 como una goma color ambar (280 mg).

EM (EA) C24H27°CIN4Os requiere 486 encontrado 487 [M+H]".
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PREPARACION 90

Clorhidrato de 9-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-

3-il)-2,3.4,5-tetrahidro-1,4-benzoxazepina

Una mezcla de 9-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-
oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-
dimetiletilo (preparacién 89) (190 mg, 0.390 mmoles), cloruro de hidrégeno 4M

10 en dioxano (1 ml, 4.00 mmoles) y 1,4-dioxano (10 ml) se agité a 60°C durante
la noche. La mezcla de reaccién se enfrié y un precipitado blanco se formé. El
sélido se filtr6 para dar el producto como un sélido blanco (170 mg).

EM (EA) C1gH15>°CIN4O5 requiere 386; encontrado 387 [M+H]".

15 PREPARACION 91

3-[9-(5-{5-Cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1.4-benzoxazepin-4(5H)-illpropanoato de etilo

— N\ 7
4@4%?“%

A una soluciéon de clorhidrato de 9-(5-{5-cloro-6-[(1-metiletil)oxi]-

20

3-piridinif}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-benzoxazepina

(preparacion 90) (80 mg, 0.189 mmoles) en acetonitrilo (10 ml) se afiadié N,N-
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diisopropiletilamina (0.066 mi, 0.378 mmoles) seguido por 3-bromopropanoato
de etilo (0.048 ml, 0.378 mmoles). La mezcla de reaccién se calenté a 80°C
durante la noche. 1 equivalente adicional de N,N-diisopropiletilamina y 3-
bromopropanoato de etilo se afadieron y el calentamiento se continu6 durante
la noche. La mezcla de reaccion se enfri6 y se evapor6. El residuo se purificd
por cromatografia en columna sobre silice. La elucién con 40-60% de acetato
de etilo en ciclohexano dio el compuesto del titulo como un aceite de color
verde olivo (28 mg).

EM (EA) C24H27°°CIN4Os requiere 486 Encontrado 487 [M+H]".

PREPARACION 92

3-[9-(5-{3-Ciano-4-

1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-

1,4-benzoxazepin-4(5H)-illJpropanoato de etilo

A una solucion de clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-
tetrahidro-1,4-benzoxazepin-9-il)-1,2,4-oxadiazol-5-illbenzonitrilo (ejemplo 32)
(90 mg, 0.218 mmoles) en acetonitriio (10 ml) se afadi6 N,N-
diisopropiletilamina (0.076 ml, 0.436 mmoles) seguido por 3-bromopropanoato

de etilo (0.056 ml, 0.436 mmoles). La mezcla de reaccién se calenté a 80°C

durante la noche. 1 equivalente adicional de N,N-diisopropiletilamina y 3-

bromopropanoato de etilo se afiadieron y el calentamiento se continué durante
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la noche. La mezcla de reaccion se enfrié y se evaporé. La purificacién del
residuo por cromatografia en columna sobre silice, eluyendo con 60-70% de
acetato.de etilo en ciclohexano dio el compuesto del titulo como un aceite café
(40 mg).

EM (EA) C1oH13NO requiere 476; encontrado 477 [M+H]".

PREPARACION 93

5-Ciano-6-[(1-metiletil)oxi]-3-piridincarboxilato de 1-metiletilo

Y@W ;

Una mezcla de 5-cloro-6-[(1-metiletil)oxi}-3-piridincarboxilato de

1-metiletilo (se puede preparar como se describe en W09702244; 7.73 g, 30.0
mmoles) en N,N-dimetilformamida seca (DMF) (60 ml) y cianuro de zinc (4.23
g, 36.0 mmoles) a temperatura ambiente se desgasificd y se lavd a chorro con
nitroégeno varias veces. Tetrakis(trifenilfosfino)paladio(0) (3.47 g, 3.00 mmoles)
se afiadid y el procedimiento d desgasificacion se repiti6. La mezcla de
reaccion después se calenté a 100°C durante 24 hr. La mezcla de reaccion se
dejo enfriar a temperatura ambiente, después se filtr6 para remover residuos
solidos, lavando con un poco de DMF. Una cantidad adicional de cianuro de
zinc (423 g, 360 mmoles) y un lote diferente de

tetrakis(trifenilfosfino)paladio(0) (3.47 g, 3.00 mmoles) se afiadieron, con la

5
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misma desgasificacion y lavado a chorro con nitrégeno. El calentamiento se
continué deépués a 100°C durante 2hr.

La mezcla de reaccion se dej6é enfriar a temperatura ambiente
nuevamente, se diluyé con acetato de etilo y se filtr6 para remover los
residuos solidos. La soluciéon se concentré a un aceite. En reposo, mas soélido
se separd. La mezcla se extrajo con acetato de etilo, después la fase organica
se lavé con agua (2x), salmuera, se secé y se concentrd6 a un aceite
anaranjado. El material crudo se carg6é en una columna de gel de silice y se
sometié a cromatografia, eluyendo con un gradiente de 0-10% de acetato de
etilo en ciclohexano para dar 3.87 g de producto todavia contaminado con
trifenilfosfina. Purificaciéon adicional por cromatografia, eluyendo con un
gradiente de 0-5% de acetato de etilo en ciclohexano dio el compuesto del
titulo (1.32 g).

EM (EA) C13H1sN203 requiere 248; encontrado 248 [M+H]".

PREPARACION 94

Acido 5-ciano-6-[(1-metiletil)oxi]-3-piridincarboxilico

CN
\ro\é\
N
Zcon

5-Ciano-6-[(1-metiletil)oxi]-3-piridincarboxilato de 1-metiletilo

(preparacién 93) (1.28 g, 5.15 mmoles) en etanol (20 ml) se traté con

hidréxido de sodio (56.15 ml, 10.30 mmoles) y la mezcla se agité a temperatura

L
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ambiente para dar una solucibn homogénea, hasta que LC/EM no mostroé
material de partida. La mezcla se concentré para remover etanol. El residuo
se diluyé con agua, después se acidificé con HCI| 2M para dar un precipitado
blanco espeso. El sélido se filtrd, se lavé con agua y se secd durante la noche
bajo vacio a 60°C, para dar el compuesto del titulo (1.07 g),

EM (EA) C1oH1oN2O3 requiere 206; encontrado 205 [M-H]".

PREPARACION 95

7-(5-{5-Ciano-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo

>‘0 CN

N

\_/

=N

jacoRe

Una solucién de écido 5-ciano-6-[(1-metiletil)oxi]-3-
piridincarboxilico (preparacién 94) (206 mg, 0.999 mmoles) en diclorometano
(5 ml) a temperatura ambiente se traté con cloruro de oxalilo (0.262 ml, 3.00
mmoles) y 1 gota de N,N-dimetilformamida (DMF). Después de 1 hr, la
solucién se concentré6 para dar el cloruro acido crudo como una goma
amarilla.

7-[(Hidroxiamino)(imino)metil]-1,2,4,5-tetrahidro-3H-3-

benzazepin-3-carboxilato de 1,1-dimetiletilo (preparacién 41) (305 mg, 0.999

A
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mmoles) en DMF (5.00 ml) se traté con trietilamina (0.17 ml, 1.20 mmoles)
seguido por el cloruro acido crudo (descrito antes) en DMF (1 ml). Después de
10 min la mezcla se calenté a 120°C. Después de 2 hr la mezcla de reaccion
se dejo enfriar a temperatura ambiente y se concentré. El residuo se dividio
5 entre acetato de etilo e hidréxido de sodio diluido. La capa organica se lavo
con salmuera, se sec6 y se concentré6 para dar una goma amarilla, que se
cristalizd en reposo. El material crudo se cargé en una columna de gel de
silice y se someti6 a cromatografia eluyendo con un gradiente de 0-20% de
acetato de etilo en ciclohexano para dar el compuesto del titulo como un
10  sélido cristalino incoloro (224 mg),

EM (EA) C2sH2gN504 requiere 475; encontrado 420 [M+ -tBu]".

PREPARACION 96

7-(5-{5-Cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-1,2.4,5-

15 tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo

Yo

N,

\_/

=N

Q”%CG"%Z{

Una suspension de acido 5-cloro-6-[(1-metiletil)oxi]-3-

20

piridincarboxilico (se puede preparar como se describe en W0O9702244; 215

mg, 0.999 mmoles) en diclorometano (3 mi) a temperafura ambiente se traté
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con cloruro de oxalilo (0.26 ml, 3.00 mmoles) y 1 gota de N,N-
dimetilformamida (DMF). Después de 2 hr, la solucidén se concentro para dar
el cloruro acido crudo como un aceite amarillo.

7-[(Hidroxiamino)(imino)metil]-1,2,4,5-tetrahidro-3H-3-
benzazepin-3-carboxilato de 1,1-dimetiletilo (preparaciéon 41) (305 mg, 0.999
mmoles) se disolvid en DMF seca (2 ml), se traté con trietilamina (0.17 ml,
1.20 mmoles) y se agité a temperatura ambiente. Una solucion del cloruro
acido crudo (descrito antes) en DMF seca (2 ml) se afadi6 para dar una
solucion amarillo palido, turbia. La mezcla se agité durante 1.5 hr a
temperatura ambiente, después se calenté a 120°C durante 2 hr. La mezcla
de reaccion se dejo6 enfriar a temperatura ambiente, y se concentrd. El residuo
se divididé entre acetato de etilo y agua. La capa organica se lavdé con agua
después salmuera, se secéd y se concentr6 a una espuma color crema. El
material crudo se cargé en una columna de gel de silice y se sometio a
cromatografia eluyendo con un gradiente de 0-15% de acetato de etilo en
ciclohexano para dar compuestd del titulo que se obtuvo como una
espumal//soélido incoloro, (305 mg),

EM (EA) CasH29>°CIN4O4 requiere 484; encontrado 429 [M+ -

tBu]".
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REPARACION 97

4-[7-(5-{5-Cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

tetrahidr6-3H-3-benzazepin-3-i|]butanoato de etilo

CO,Et

Clorhidrato de 7-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-
10 oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-3-benzazepina (ejemplo 50) (192 mag,
0.499 mmoles) en N,N-dimetilformamida (2 ml) a temperatura ambiente se
traté con carbonato de potasio (103 mg, 0.748 mmoles) y 4-bromobutanoato
de etilo (0.09 ml, 0.60 mmoles). La mezcla se calenté a 100°C. Después de
aprox. 2 hr, la mezcla se enfri6 y se concentrd. El residuo se dividié entre
15 acetato de etilo y agua. La capa de acetato de etilo se lavé con salmuera, se
secl y se concentré a una goma incolora. El material crudo se cargdé en una
columna de gel de silice y se someti6 a cromatografia, eluyendo con un
gradiente de 80-100% de acetato de etilo en ciclohexano para dar el
compuesto del titulo como una goma incolora, que se cristalizé lentamente en

20. reposo (185 mg).

EM (EA) Ca6H31°CIN4O4 requiere 498; encontrado 499 [M+H]".
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PREPARACION 98

3-Bromo-2-hidroxibenzaldehido

OH
Br

Trietilamina (72 ml, 520 mmoles) se afiadi6é durante 10 minutos a
una suspension de paraformaldehido (23.4 g, 780 mmoles) y dicloruro de
magnesio seco (49.5 g, 520 mmoles, Aldrich; CAS 7786-30-3) en THF (1 litro)
bajo nitrégeno a temperatura ambiente. La mezcla resultante se agité durante
20 min, después 2-bromofenol (45 g, 260 mmoles) se afadi6 durante 5
minutos mediante jeringa. La mezcla resultante se agité bajo reflujo
suavemente durante 6 hr, después se enfri6 a temperatura ambiente. La
solucion se dejo durante el fin de semana y después se diluyé con éter
dietilico (500 ml). La fase organica se lavé con acido clorhidrico 2N (500 ml) y
las dos fases se separaron. El material insoluble se filtré y la fase organica se
lavé dos veces con acido clorhidrico 2N (500 ml) después cinco veces con
agua (100 ml), se sec) sobre sulfato de magnesio y se concentré bajo vacio
para dar el compuesto del titulo como un sélido incoloro (46.5 g).

EM (EA) C+Hs"°BrO, requiere 200 encontrado 199 [M-H]".
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PREPARACION 99

2-Bromo-6-{[(2-hidroxietillamino]metil}fenol

0]
B"\@AN/\/OH

A una solucién de 3-bromo-2-hidroxibenzaldehido (preparacién

98) (9.6 g, 47.8 mmoles) en tetrahidrofurano (250 ml) a.0°C bajo nitrégeno se
afadié 2-aminoetanol (3.02 ml, 50.1 mmoles) después triacetoxiborhidruro de
sodio en polvo fino (10.6 g, 50.1 mmoles) y la mezcla resultante se agit6 a 0°C
durante 1 hr, después se agité durante la noche y se concentré bajo vacio. El
residuo se triturd bajo diclorometano (~200 ml) y el material insoluble se filtro.
La fase organica se concentré bajo vacio y el residuo se purificé usando una
columna SCX para dar el compuesto del titulo como un sélido blanco (10.1 g).

EM (EA) CoH1o °BrNO; requiere 243 encontrado 244 [M+H]".

PREPARACION 100

3-Bromo-2-hidroxifenil)metil](2-hidroxietil)carbamato de 1,1-dimetiletilo

Br /\/OH
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2-Bromo-6-{[(2-hidroxietil)amino]metil}fenol (preparacién 99) (2.3
g, 9.35 mmoles) se disolvié en metanol (10 ml) y tetrahidrofurano 40ml)yla
mezcla resultante se enfrio a 0°C. Se afiadieron trietilamina. (1.95 ml, 14.0
mmoles), después dicarbonato de bis(1,1-dimetiletilo) (2.39 ml, 10.3 mmoles)
y la mezcla resultante se agit6 a esta temperatura durante 2.5 hr. Trietilamina
adicional (195 ml, 1.40 mmoles) y dicarbonato de bis(1,1-dimetiletilo) (239 ml,
1.03 mmoles) se afadieron y la mezcla resultante se dej6 calentar a
temperatura ambiente y se dejo reposar durante el fin de semana, despues se
concentré bajo vacio. El residuo se disolvi6 en acetato de etilo y la fase
organica se lavé dos veces con acido clorhidrico 2N, después salmuera y se
secO (sulfato de magnesio) y se concentré6 bajo vacio. La purificacion del
residuo por cromatografia instantanea sobre gel de silice, eluyendo con 15-
45% de acetato de etilo en ciclohexano dio el compuesto del titulo como un
aceite amarillo palido (3.4 g).

EM (EA) Ci4H20"°BrNOg4 requiere 345 encontrado 246 [M+H-

COOC(CHj3)s]".
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PREPARACION 101

9-Bromo-2,3-dihidro-1.4-benzoxazepina-4(5H)-carboxilato de 1,1-

dimetiletilo

o N
(%

Una mezcla de [(3-bromo-2-hidroxifenil)metil](2-

hidroxietil)carbamato de 1,1-dimetiletilo (preparacién 100) (2.35 g, 6.79

10 mmoles) y trifenilfosfina (1.96 g, 7.47 mmoles) en tetrahidrofurano (40 ml) bajo

nitrégeno se enfrio a 0°C. Azodicarboxilato de diisopropilo (DIAD) (1.47 ml,

7.47 mmoles) se afiadi6 gota a gota y la mezcla resultante se agité durante 1

hr después se concentré bajo vacio. El solvente se removié y el material se

lavé dos veces con salmuera, se secO (sulfato de magnesio), después se

15 concentr6 bajo vacio. La purificacién del residuo por cromatografia

instantanea sobre gel de silice, eluyendo con 5-25% de acetato de etilo en

ciclohexano dio el compuesto del titulo (1.35 g).

EM (EA) CiH1s°BINO, requiere 327 encontrado 228 [M+H-

COOC(CHa)s]".

20

Procedimiento alternativo (a partir de 3-bromo-2-

hidroxibenzaldehido):

3-Bromo-2-hidroxibenzaldehido (Aldrich; 5.0 g, 24.9 mmoles) en
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etanol (100 ml) a temperatura ambiente se traté con etanolamina (1.65 ml,
27.4 mmoles) y la mezcla resultante se agité durante aproximadamente 1 hr.
Después, borhidruro de sodio (1.129 g, 29.8 mmoles) se afiadi6é y la mezcla
resultante se calenté bajo reflujo durante aproximadamente 2 hr después se
enfrié a temperatura ambiente y después se colocé en hielo-agua, se traté con
trietilamina (5.2 ml, 37.3 mmoles) seguido por la adicién, en porciones, de
dicarbonato de bis(1,1-dimetiletilo) (8.14 g, 37.3 mmoles). Una vez que la
adicion se completd, la mezcla resultante se removié del bafio de hielo y la
mezcla se agité a temperatura ambiente durante 30 mins-1 hr. La mezcla
resultante se traté con hidréxido de sodio 2M (49.7 ml, 99 mmoles) y se agitd
a 50°C durante 1.5 hr, a temperatura ambiente durante la noche, después a
60°C durante 5 hr. Hidroxido de sodio 2M (49.7 mi, 99 mmoles) se afiadi6é y la
mezcla resultante se agité a 60°C durante 2 hr, después a temperatura
ambiente durante el fin de semana. La mayoria del etanol se removié bajo
vacio y la fase acuosa resultante se acidificé a pH 5 con acido clorhidrico 2N.
La fase acuosa se extrajo tres veces con diclorometano y la fase organica se
lavé con salmuera, se sec6 (sulfato de magnesio) y se concentré bajo vacio.
El residuo se disolvié en tetrahidrofurano (100 ml) y se traté a temperatura
ambiente con trifenilfosfina (10.44 g, 39.8 mmoles) seguido por la adicion gota
a gota de azodicarboxilato de diisopropilo (DIAD) (7.74 ml, 39.8 mmoles). La
mezcla resultante se enfri6 brevemente usando hielo-agua y después se agité
durante 1-2 hr a temperatura ambiente, después se concentré bajo vacio. El

material crudo en DCM se cargé sobre silice fina en un embudo
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concrecionado, se lavé completamente con ciclohexano (200 ml), seguido por
porciones de 3x 500 ml de 10% de EtOAc/ciclohexano. Cada porcion se
concentr6 de forma separada. La purificacién del residuo por cromatografia
instantanea sobre gel de silice, eluyendo con 0-10% de acetato de etilo en
ciclohexano dio el compuesto del titulo (6.62 g).

EM (EA) Ci4H:s”°BINO; requiere 327 encontrado 228 [M+H-

COOC(CHa)q]".

PREPARACION 102

Cloruro de 3-cloro-4-[(1-metiletil)oxilbenzoilo

Un matraz de fondo redondo se cargd con acido 3-cloro-4-[(1-

metiletil)oxilpbenzoico (disponible de Paragos Product List, 10.2 g, 47.5
mmoles), diclorometano (158 ml) y cloruro de oxalilo (8.29 mi, 95 mmoles). La
mezcla de reacciéon se enfrid a 0°C en un bafo de hielo/agua antes de la
adicion de N,N-dimetilformamida (0.158 ml). La soluciéon se dejé calentar a
temperatura ambiente durante la noche. El solvente se evapor6 para dar el
compuesto del titulo como un soélido color crema (11.4 g).

8H (CDCI3, 400MHz): 1.44 (6H, d), 4.73 (1H, heptuplete), 6.98

(1H, d), 8.0 (1H, dd), 7.98 (1H, d).
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EJEMPLO 1

Clorhidrato de 7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-

2.3.4,5-tetrahidro-1H-2-benzazepina

7-(5-{3-Cloro-4-[(1 -métiletil)oxi]fenil}-1 ,2,4-oxadiazol-3-il)-1,3,4,5-
tetrahidro-2H-2-benzazepin-2-carboxilato de 1,1-dimetiletilo (preparacion 7)
(75 mg, 0.155 mmoles) se traté con HCl 4N en dioxano (1162 pl, 4.65
10 mmoles) y la solucién clara se dej6 reposar durante 1.5 horas. Un precipitado
blanco se formé. Se afiadié éter (1 ml) y el sélido blanco se filtr6, lavando con
éter. El compuesto del titulo se obtuvo al secar el sélido (45 mg).
8H (400 MHz, d¢,DMSO) 1.36 (6H, d), 1.91-1.98 (2H, m), 3.11-
3.14 (2H, m), 3.36-3.39 (2H, m), 4.41 (2H, s), 4.85-4.94 (1H, m), 7.46 (1H, d),
15 7.64 (1H, d), 7.95-7.80 (2H, m), 8.11 (1H, dd), 8.19 (1H, d), 9.04 (2H, banda
ancha s);

EM (EA) C21H2,*°CIN30O; requiere 383; encontrado 384.0 [M+H]".
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EJEMPLO 2

Acido [7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,3.4,5-

tetrahidro-2H-2-benzazepin-2-illacético

Cl

[7-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-
1,3,4,5-tetrahidro-2H—2-benzazepin-2-iI]acetato d 1,1-dimetiletilo (preparacién
8) (65 mg, 0.131 mmoles) se traté con HCI (1305 pl, 5.22 mmoles) (4N en
dioxano) y se dej6é reposar durante 2 horas. Después, la mezcla de reaccioén
se calenté a 50°C durénte 1 hora, después se calenté6 a 60°C durante 1.25
horas adicionales, antes de la remocion del solvente por evaporacion. La
trituracion con éter/EtOAc fallé y el material obtenido se purificé por PADM. Se
obtuvo un soélido blanco (20 mg) secando por congelamiento fracciones de
PADM apropiadas. Ademas, el secado bajo vacio a 70°C durante 16 horas dio
el compuesto del titulo (16 mg) como un sélido.

8H (400 MHz, dsDMSO) 1.36 (6H, d), 1.51-1.53 (2H, m), 2.98-
3.00 (2H, m), 3.4 (2H, br.s), 4.10 (2H, s), 4.86-4.92 (1H, m), 7.32 (1H, d), 7.44
(1H, d), 7.83-7.88 (2H, m), 8.11 (1H, dd), 8.18 (1H, d);

EM (EA) C23H24°CIN3O4 requiere 441; encontrado 442 [M+H]".
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EJEMPLO 3

Clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3.4,5-tetrahidro-1H-2-benzazepin-

7-il)-1,2,4-oxadiazol-5-illbenzonitrilo

N CIH

7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
1 ,3,4,5-tetrahidr6-2H-2-benzazepin-2-carboxilato de 1,1-dimetiletilo
10 (preparacion 9) (310 mg, 0.653 rﬁmoles) se tratdé con HCI (3266 ul, 13.06
mmoles) (4N en dioxano) y se agité. Después de 30 minutos, se formé un
precipitado blanco. Después de 1 hora se afadi6 éter (2 ml) y el precipitado se
filtré y se lavé con éter. El compuesto del titulo (230 mg) se obtuvo al secarse.
8H (400 MHz, dsDMSO) 1.39 (6H, d), 1.91 (2H, m), 3.11-3.13
15 (2H, m), 3.37-3.40 (2H, m), 4.42 (2H, s), 4.94-5.02 (1H, m), 7.57 (1H, d), 7.64
(1H, d), 7.96-8.00 (2H, m), 8.41 (1H, dd), 8.52 (1H, d), 9.04 (2H, ancho s);

EM (EA) C22H22N4O; requiere 374; encontrado 375.0 [M+H]".
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EJEMPLO 4

Acido [7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-

tetrahidro-2H-2-benzazepin-2-ilJacético

(v

N
&

N

[7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
1,3,4,5-tetrahidro-2H-2-benzazepin-2-iljJacetato de 1,1-dimetiletilo (preparacion

10) (85 mg, 0.174 mmoles) se traté con HCI (1305 ul, 5.22 mmoles) (solucién

~ 4N en dioxano) y se calent6 a 50°C durante 2 horas. Un producto cristalino

blanco se formé. La reaccién se enfrié a T.A. y el sélido se filtré y se lavé con
étef. Al secarse, se obtuvo el compuesto del titulo (65 mg) como un soélido
blanco.

3H (400 MHz, dsDMSO) 1.39 (6H, d), 1.91-2.00 (2H, m), 3.11-
3.12 (2H, m), 3.59 (2H, m), 4.00 (2H, s), 4.60 (2H, s), 4.94-5.02 (1H, m), 7.53-
7.59 (2H, m), 7.99-8.06 (2H, m), 8.41 (1H, dd), 8.52 (1H, d);

EM (EA) Ca4H24N4O4 requiere 432; encontrado 433 [M+H]".

ICE
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EJEMPLO §

Acetato de acido 4-[7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2.4-oxadiazol-

3-il)-1,3.4,5-tetrahidro-2H-2-benzazepin-2-illbutanoico

Mpm& ina
1,

N
NG

4-[7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
1,3,4,5-tetrahidro-2H-2-benzazepin-2-iljbutanoato de etilo (preparacién 11) (90
mg, 0.184 mmoles) disuelto en etanol (20 ml) se traté con solucién de
hidréxido de sodio (0.184 ml, 0.368 mmoles) (2N (ac.)) seguido por agua (5.00
ml). Esta mezcla se agité a T.A. durante 3 horas y se dejé reposar durante la
noche. Se afadi®6 NaOH 2N (ac.) (150 ul) y la mezcla de reaccion se agité
durante 3 horas. Después, etanol se removidé por evaporacién y la capa
acuosa se acidificé usando AcOH. El producto se extrajo en EtOAc (50 ml) y
se sec6 sobre MgSO,. El solvente se removié por evaporacion dando un
precipitado blanco. Se afiadi6 éter y el sélido se filtré y se lavd con éter para
dar el compuesfo del titulo (44 mg) al secarse.

8H (400 MHz, dgDMSO) 1.39 (6H, d), 1.91-1.95 (4H, m), 2.30
(2H, 1), 2.96 (2H, m), 3.13 (2H, m), 3.53 (2H, m), 4.60 (2H, s), 4.94-5.03 (1H,
m), 7.57 (1H, d), 7.68 (1H, d), 7.97-8.00 (2H, m), 8.41 (1H, dd), 8.52 (1H, d)
10.6 (1H, v. ancho s), 12.3 (1H, v. ancho s);

EM (EA) CaH2sN4O4 requiere 460; encontrado 461.0 [M+H]".
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EJEMPLO 6

Clorhidrato de acido 3-[7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2.4-

oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJpropanoico

N OH
4< O\N -\/<
o 8 o
N
CH
Z

3-[7-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-
1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJpropanoato de 1,1-dimetiletilo
(preparacion 12) (70 mg, 0.139 mmoles) se tratdé con HCI (1045 pl, 4.18
mmoles) (4N en dioxano) y se calenté a 50°C durante 1.5 horas. Un
precipitado blanco empezé a formarse. Se anadi6é éter (0.5 ml) y el sélido
blanco se filtr6 y se lavé con éter para dar el compuesto del titulo (57 mg) al
secrase.

6H (400 MHz, dsDMSO) 1.39 (6H, d), 1.91-1.96 (2H, m), 2.82
(2H, m), 3.12-3.21 (4H, m), 3.56 (2H, m), 4.62 (2H, s), 4.96-5.02 (1H, m), 7.57
(1H, d), 7.71 (1H, d), 7.99-8.01 (2H, m), 8.41 (1H, dd), 8.52 (1H, d), 10.3 (1H,
v. ancho s), 12.8 (1H, v. ancho s);

EM (EA) CasH2sN4O4 requiere 446; encontrado 447.0 [M+H]".
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EJEMPLO 7

Clorhidrato de de 2-[(1-metiletil)oxi]-5-[3-(2,3.4,5-tetrahidro-1H-3-

benzazepin-6-il)-1,2,4-oxadiazol-5-ilJlbenzonitrilo

O~N
0 N
,_< N CIH

6-(5-{3-Ciano-4-[(1-metiletiljoxifenil}-1,2,4-oxadiazol-3-il)-

P4
(@)
T

1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato }de 1,1-dimetiletilo
(preparacion 16) (505 mg, 1.064 mmoles) se disolvi6 en DCM (40 ml) y se
traté con acido trifluoroacético (4 ml, 51.9 mmoles). La mezcla resuiltante se
calento a reflujo durante 1 hora después se evaporé. El residuo resultante se
dividié entre DCM (20 ml) y NaOH 2N (20 ml). La capa de DCM se recogio, se
sec6 (frita hidrofobica) y se evapor6. La base libre se disolvio en HCI 4M en
digxano y se evapor6 para dar la sal de HCI, clorhidrato de 2-[(1-metiletil)oxi]-
5-[3-(2,3,4,5-tetrahidro-1H-3-benzazepin-6-il)-1,2,4-oxadiazol-5-iljbenzonitrilo
(438 mg, 1.066 mmoles, 100% de rendimiento) como un polvo blanquecino.

8H (400 MHz, CDCI3) 10.15 (1H, br.s), 8.39 (1H, s), 8.33-8.31
(1H, m), 7.75-7.85 (1H, m), 7.45-7.3 (2H, m), 7.14 (1H, d), 4.84-4.76 (1H, m),
3.90-3.30 (8H, m) 1.48 (6H, d);

EM (EA) C22H22N4O2 requiere 374; encontrado 375 [M+H]".
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EJEMPLO 8

Clorhidrato de 6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-

2,3,4,5-tetrahidro-1H-3-benzazepina

H
Cl N
NN
0 / \N \ CIH

6-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-
tetrahidro-3H-3—benzazepin-3-carboxiIato de 1,1-dimetiletilo (preparacién 17)
(260 mg, 0.537 mmoles) se disolvi6 en DCM (20 ml) y se traté con acido
trifluoroacético (2 ml, 26.0 mmoles). La mezcla resultante se calent6 a reflujo
durante 1 hora, después se evapord. El residuo resultante se dividié entre
DCM (10 ml) y NaOH 2N (10 ml). La capa de DCM se recogid, se secd (frita
hidrofébica) y se evaporé. La base libre se disolvié en HCl 4M en dioxano y se
evaporé para dar la sal dé HCI, clorhidrato de 6-(5-{3-cloro-4-[(1-
metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-3-benzazepina
(225 mg, 0.535 mmoles, 100% de rendimiento) como un polvo blanquecino.

8H (400 MHz, CDCl3) 10.10 (2H, br.s), 8.18 (1H, s), 8.02 (1H, d),
7.82-7.80 (1H, m), 7.33-7.22 (2H, m), 7.05 (1H, d), 5.30 (2H, s), 4.76-4.64 (1H,
m), 3.8-3.65 (2H, m), 3.48-3.3 (4H, m), 1.45 (6H, d);

EM (EA) C21H22°CIN3O; requiere 383; encontrado 384 [M+H]".
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EJEMPLO 9

Clorhidrato de acido 3-[6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-

oxadiazol-3-il

-1,2.4.5-tetrahidro-3H-3-benzazepin-3-iljJpropanoico

cH @

cl .
- " e
o o<y N
s< N
. N

3-[6-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-

1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljpropanoato de 1,1-dimetiletilo
(preparacion 18) (25 mg, 0.049 mmoles) se agité a temperatura ambiente
durante 18 horas en HCl 4M en 1,4-dioxano (10 ml). La evaporacién y
trituracion con éter dietilico dio el compuesto del titulo clorhidrato de de acido
3-[6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-
3H-3-benzazepin-3-iljpropanoico (13 mg, 0.026 mmoles, 54.1% de
rendimiento) como.una goma amarilla.

EM (EA) C24H26°CIN3O4 requiere 455; encontrado 456 [M+H]".
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EJEMPLO 10

Clorhidrato de acido [6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1.2.4-

oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-ilJacético

cl o
—~ o
o) OH
N
N
CH

[6-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-

1,2,4,5-tetrahidro-3H-3-benzazepin-3-ilJacetato de 1,1-dimetiletilo (preparacion
19) (120 mg, 0.241 mmoles) se agité a temperatura ambiente durante 18
horas en HCI 4M en 1,4-dioxano (20 ml). La evaporacién vy trituracion con éter
dietilico dio la sal de HCI clorhidrato de de acido [6-(5-{3-cloro-4-[(1-
metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-
ilfacético (110 mg, 0.216 mmoles, 90% de rendimiento) como un polvo color
crema. | |

EM (EA) Ca3H24>°CIN3O4 requiere 441; encontrado 442 [M+H]".
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EJEMPLO 11

6-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1.2,4-oxadiazol-3-il)-2,3.4,5-

tetrahidro-1H-2-benzazepina

cl
O~N
o) N NH
4< N

A una solucion de 3-[2-(aminometil)-6-(5-{3-cloro-4-[(1-

metiletil)'oxi]fenil}-1,2,4-oxadiazol-3-il)feni|]—1-propanol (preparacion 23) (105.2
mg, 0.262 mmoles) y trifenilfosfina (343 mg, 1.309 mmoles) en DCM seco (40
ml) a T.A. bajo Ar se afiadi6 DIAD (0.242 ml, 1.243 mmoles) gota a gota y ia
soluciéon amarillo palido resultante se agité a T.A. durante 18 hr. La solucion
se concentréd a ~5 ml, después se hizo pasar un cartucho de SCX-3 (1 g),
lavando con MeOH. El producto se eluyé con NH3; 0.5M en MeOH; la
concentraciéon bajo vacio dio un aceite amarillo palido (95.7 mg). La auto-
purificacion dirigida a la masa por fase inversa dio dos fracciones que
contenian el producto deseado, una de ellas se contaminé con O=PPhs.
Ambas se afnadieron directamente a un cartucho de SCX-2 (10 g), lavando
con MeOH. El producto se eluyé con NH3; 0.5M en MeOH; la concentracién
bajo vacio dio una pelicula amarilla palida 6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-
1,2,4-oxadiazol-3-iI)-2,3,4,5-tetrahidro-1H—2-benzazep_ina (153 mg, 0.034
mmoles, 12.94% de rendimiento).

H (400 MHz, CDCl3) 8.20 (1H, d), 8.04 (1H, dd), 7.69 (1H, d),



44

7.31 (1H, d), 7.24 (1H, 1), 7.05 (1H, d), 4.71 (1H, heptuplete), 4.09 (2H, s),

150

3.30-3.24 (4H, m), 1.80 (2H, m), 1.44 (6H, d);

EM (EA) C21H22*°CIN3O; requiere 383; encontrado 384 [M+H]".

5 _ EJEMPLO 12

Clorhidrato de acido [6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2.4-

oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJacético

Cl ou
N
0 ~ '*(S) Pas
CH

Una mezcla 5:2 de [6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-
oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJacetato de 1,1-
dimetiletilo y acido [6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-

15 1,3,4,5-tetrahidro-2H-2-benzazepin-2-illacético (preparaciéon 24) (21.4 mg) en .
HCI 4M en dioxano (3 ml) se agité a T.A. durante 21 horas. La mezcla de |
reaccion se concentré bajo vacio, despues se redisolvi6 en HCI 4M en
dioxano (3 ml), y la solucién se agité6 durante 24 horas adicionales. La
concentracién bajo vacio dio un aceite amarillo (41 mg), que se tritur6 con éter

20 (2 x 3 ml) para dejar un sélido blanco clorhidrato de acido [6-(5-{3-cloro-4-[(1-
metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-

~illacético (16.1 mg, 0.031 mmoles, 90% de rendimiento).

8H (400 MHz, dsDMSO) 8.17 (1H, d), 8.10 (1H, dd), 7.87 (1H,
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dd), 7.58 (1H, d), 7.49 (1H, 1), 7.46 (1H, d), 4.89 (1H, heptuplete), 4.69 (2H, s),
4.06 (2H, s), 3.58 (2H, brt), 3.35 (2H, m), 2.00 (2H, br s), 1.36 (6H, d);

EM (EA) Ca3H24>°CIN3O, requiere 441; encontrado 442 [M+H]".

EJEMPLO 13

Clorhidrato de 8-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-

2,3,4,5-tetrahidro-1.4-benzoxazepina

Reiaace

Cl
HCI

8-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-
dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacion
34) (0.171 g, 0.352 mmoles) se disolvié en 1,4-dioxano (1 ml) y HCI 4M (4 ml,
16.00 mmoles) en dioxano se afiadi6. La mezcla de reacciéon se dej6é a
temperatura ambiente durante 3 horas. El sélido precipitado resultante se filtro
y se lavé con dioxano y éter para dar el compuesto del titulo (116 mg) como
una sal de clorhidrato sélida blanca.

8H (400 MHz, MeOD) 1.42 (6H, d), 3.64 (2H, m), 4.34 (2H, m),
4.48 (2H, s), 4.86 (1H, m), 7.31 (1H, d), 7.59 (1H, d), 7.87 (1H, d), 7.94 (1H,
dd), 8.11 (1H, dd), 8.21 (1H, dd);

EM (EA) CoH20*°CIN30; requiere 385; encontrado 486 [M+H]".

2%
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EJEMPLO 14

Clorhidrato de acido 3-[8-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-

oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-illpropanoico

%@**@g

coH

Solucién de hidroxido de sodio 2M (ac.) (0.5 ml, 1.000 mmoles)
se afadid6 a una solucion de 3-[8-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljpropanoato = de  etilo
(preparacion 35) (0.09 g, 0.185 mmolés) en etanol (4 ml) y se dej6é a
temperatura ambiente durante 2 horas. La reaccién después se evaporo y el
crudo resultante se disolvié en EtOAc/agua (30 ml cada una) y se acidificé con
acético acido. La capa organica se secé (sulfato de magnesio) y se evaporo6.
El crudo resultante se azeotropé con 20 ml de tolueno y el residuo se disolvié.
en 10 ml de DCM. Se aiiadiéo HC! 1M (1 ml) en éter, la mezcla de reaccion se
evaporo, después se trifuré con éter. El compuesto del titulo (56 mg) se filtré
como una sal de clorhidrato de sélida blanquecina.

5H (400 MHz, MeOD) 1.42 (6H, d), 2.92 (2H, t), 3.55 (2H, t), 3.78
(2H, m), 4.40 (2H, m), 4.65 (2H, s), 4.87 (1H, m), 7.31 (1H, d), 7.61 (1H, d),
7.87 (1H, d), 7.96 (1H, dd), 8.11 (1H, dd), 8.21 (1H, d),

EM (EA) C23H24°CIN3Os requiere 457; encontrado 458 [M+H]".
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EJEMPLO 15

Acido 4-[8-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-henzoxazepin-4(5H)-il]lbutanoico

ey
S\ con

Hidroxido de sodio 2M (ac.) (0.5 mi, 1.000 mmoles) se anadi6 a

una solucion de 4-[8-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)- .
10  2,3-dihidro-1,4-benzoxazepin-4(5H)-illbutanoato de etilo (preparacion 36)
(0.103 g, 0.206 mmoles) en etanol (4 ml) y se dejé a temperatura ambiente
durante 2 horas. La mezcla de reaccion se evapor6 y el residuo se disolvi6é en
agua/EtOAc (30 ml cada una) y se acidificé con acético acido. La capa
organica se recogid, se sec6 (sulfato de magnesio), se evapordé y se
15 azeotropd con 15 ml de tolueno. El compuesto del titulo se obtuvo por
trituracion con éter y se filtr6 como un sélido blanco (65 mg).
8H (400 MHz, dgDMSO) 1.36 (6H, d), 1.70 (2H, m), 2.23 (2H, 1),
2.33 (2H, 1), 3.02 (2H, m), 3.84 (2H, s), 4.06 (2H, m), 4.89 (1H, m), 7.44 (2H,
m), 7.61 (1H, d), 7.72 (1H, dd), 8.10 (1H, dd), 8.18 (1H, d);

20 EM (EA) C24H26>°CIN3Os requiere 471; encontrado 472 [M+H]".
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EJEMPLO 16

Acido [8-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-ilJacético

Cl

[8-(5-{3-Cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-
dihidro-1,4-benzoxazepin-4(5H)-ilJacetato de 1,1-dimetiletilo (preparacion 37)
(0.13 g, 0.260 mmoles) se disolvié en 1,4-dioxano (1 ml) y HCI 4M (4 ml, 16.00
mmoles) en dioxano se afadié y la mezcla de reaccion se dej6é a temperatura
ambiente durante 24 horas. Después, la mezcla de reaccion se evaporo, se
trituré con éter y el sélido resultante se filtré. El sélido se disolvié en 5 ml de
hidroxido de sodio 2M y se acidificd con acético acido cuando el sélido se
separd. Se tratdé de disolver en EtOAc but era insoluble, por lo que se filtré y
se lavd bien con agua, acetona y éter para dar el compuesto del titulo (44 mg)
como un solido blanco.

8H (400 MHz, dgDMSO) 1.36 (6H, d), 3.13 (2H, br. s), 3.96 (2H,
s), 4.08 (2H, br. s), 4.89 (1H, m), 7;38 (1H, d), 7.44 (1H, d), 7.61 (1H, s), 7.72
(1H, d), 8.11 (1H, d), 8.18 (1H, d), (sefial 2H restante oscurecida por pico de
solvente);

EM (EA) C22H2,*°CIN;O5 requiere 443; encontrado 444 [M+H]".

0
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EJEMPLO 17

Clorhidrato de 7-(5-{3-cloro-4-[(1-metiletil)oxi}fenil}-1,2,4-oxadiazol-3-il)-

2,3.4,5-tetrahidro-1H-3-benzazepina

Una solucion .de 7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-1 ,2,4,5-tetrahidro-3H-3-benzazepin-‘3-carboxi|ato de 1,1-
dimetiletilo (preparacion 42) (950 mg, 1.963 mmoles) en acido clorhidrico (una
solucién 4M en dioxano, 10 ml, 40.0 mmoles) y 1,4-dioxano (10 ml) se agit6 a
temperatura ambiente durante 5 horas (un precipitado se habia formado). La
mezcla de reaccion se filtré y se lavo con dioxano (~5 ml), y el sélido se seco
bajo vacio (con pistola) durante la noche para dar el compuesto del titulo (711
mg, 1.607 mmoles, 82% de rendimiento) como un sélido blanco.

8H (CDCl;, 400 MHz): 10.17 (2H, br s), 8.25 (1H, d), 8.06 (1H,
dd), 7.98-8.03 (2H, m), 7.33 (1H, d), 7.06 (1H, d), 4.72 (1H, heptuplete), 3.35-
3.47 (8H, m), 1.46 (6H, d).

EM (EA): C,1H2,**CIN;O; requiere 383; encontrado 384 [M+H]".
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EJEMPLO 18

Clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3.4,5-tetrahidro-1H-3-benzazepin-

7-il)-1,2,4-oxadiazol-5-il]lbenzonitrilo

T
NH
NCQ\KN@

O—y HCI

7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-
tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo (preparacion 43)
(735 mg, 1.55 mmoles) se disolvié6 en HCI 4M en dioxano y la solucién se
agité durante 1 hr. El compuesto del titulo se filtr6 como un sélido blanco y se
sec6 en un horno de vacio (462 mg, 1.13 mmoles).

SH (d¢DMSO, 400 MHz): 9.24 (2H, brs), 8.51 (1H, d), 8.40 (1H,
dd), 7.95 (1H, d), 7.92 (1H, dd), 7.57 (1H, d), 7.45 (1H, d), 4.98 (1H,
heptuplete), 3.28-3.18 (8H, m), 1.39 (6H, d).

EM (EA): Ca2H22N4O, requiere 374; encontrado 375 [M+H]".

EJEMPLO 19

Clorhidrato de 7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-1,2.4-

oxadiazol-3-il}-2,3,4,5-tetrahidro-1H-3-benzazepina

7-{5-[4-[(1-Metiletil)oxi]-3-(trifluorometil)fenil]-1,2,4-oxadiazol-3-
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il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo
(preparacion 44) (550 mg, 1.06 mmoles) se disolvié en HCI 4M en dioxano (5
ml) y la solucién se agitdé durante 2 hr. El compuesto del titulo se filtr6 como un
sélido blanco y se secd en un horno de vacio (259 mg, 0.57 mmoles).

8H (dsDMSO, 400 MHz): 9.23 (2H, brs), 8.40 (1H, dd), 8.31 (1H,
d), 7.96 (1H, d), 7.93 (1H, dd), 7.59 (1H, d), 7.44 (1H, d), 4.98 (1H,
heptuplete), 3.27-3.18 (8H, m), 1.36 (6H, d);

EM (EA): Ca2H2:F3N3O; requiere 417; encontrado 418 [M+H]".

EJEMPLO 20

Clorhidrato de 7-{5-[2-(trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-3-il}-

2.3.4,5-tetrahidro-1H-3-benzazepina

) f
e
HCI

O—y

7-{5-[2-(Trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-3-il}-1,2,4,5-

’tetrahidro-3H-3-benzazepin-3-carboxiIato de 1,1-dimetiletilo (preparacion 45)

(440 mg, 0.82 mmoles) se disolvié en HCI 4M en dioxano (3 ml) y la solucién
se agité durante 2 hr. El compuesto del titulo se filtr6 como un sélido blanco
(376 mg, 0.82 mmoles).

8H (dsDMSO, 400 MHz): 9.27 (2H, brs), 8.53 (1H, d), 8.51 (1H,
dd), 8.01 (1H, d), 7.97 (1H, dd), 7.74 (1H, d), 7.54-7.50 (3H, m), 7.47 (1H, d),

7.43-7.39 (2H, m), 3.28-3.20 (8H, m).
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EM (EA): CasH20F3N30 requiere 435; encontrado 436 [M+H]".

EJEMPLO 21

Acido 3-[7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

5 tetrahidro-3iH-3-benzazepin-3-iljpropanoico
Py
o0 7 \
g /NV@ Ha
Ci O-N/

Una mezcla de  clorhidrato de  7-(5-{3-cloro-4-[(1-
10  metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-3-benzazepina
(ejemplo 17) (200 mg, 0.52 mmoles), 2-propenoato de 1,1-dimetiletilo (151 pl,
1.04 mmoles) y diisopropiletilamina (453 yl, 2.60 mmoles) en metanol (5 ml)
se calenté en él microondas a 90°C durante 30 minutos antes de que el
solvente se removiera bajo vacio. El residuo se disolvié en HCI 4M (2 ml) en
15 dioxano y la mezcla se agit6 a temperatura ambiente durante 5 hr. El solvente
se removié bajo vacio y el residuo se purificé por PADM. Al producto que
contenia fracciones se afiadié HCI 2M y la solucién se concentrd bajo vacio
para dar el compuesto del titulo como un sélido blanco (116 mg, 0.24
mmoles).
20 8H (deDMSO, 400 MHz): 12.73 (1H, br.s), 10.76 (1H, br.s), 8.19
(1H, d), 8.11 (1H, dd), 7.98 (1H, d), 7.93 (1H, dd), 7.46 (1H, d), 7.45 (1H, d),
4.89 (1H, heptuplete), 3.76-3.64 (2H, m), 3.44-3.31 (4H, oculto bajo el pico de

H,0), 3.25-3.03 (4H, m), 2.82 (2H, t), 1.37 (6H, d).
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EM (EA): C24H26°CIN3O4 requiere 455; encontrado 456 [M+H]".

EJEMPLO 22

Acido [7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,2.4,5-

tetrahidro-3H-3-benzazepin-3-illacético

{ o~
0“< Y \:N /\\Ii:\()N
e _\COZH

Una solucién de [7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-

oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljacetato de etilo
(preparacion 46) (77 mg, 0.164 mmoles) en metanol (30 ml) se agité a
temperatura ambiente y se afiadi6é hidréxido de sodio (3 ml, 6.00 mmoles). La
mezcla de reaccion se agitd a temperatura ambiente durante la noche. El
solvente se removié bajo vacio, el sélido se tritur6 con metanol (~5 ml) y el
soélido resultante se filtré6 y se secé. El sélido se suspendié en metanol (~30
ml) y se afnadié acético acido para llevar el pH de la solucién a 5-6, el solvente
se removié bajo vacio. El residuo resultante se disolvié en DCM (~30 ml) y
agua (~30 ml) y las capas se dividieron. La capa acuosa se volvié a extraer

con DCM (~20 ml) y los compuestos organicos combinados se hicieron pasar

. a través de un cartucho de separacién de fase y el solvente se redujo bajo

vacio. El residuo resultante se sec6 en una pistola de secado a 60°C para dar
el compuesto del titulo (22 mg, 0.047 mmoles, 29% de rendimiento) como un

sélido blanquecino.
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8H (dsDMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, d), 7.82-7.90
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(2H, m), 7.44 (1H, d), 7.36 (1H, d), 4.89 (1H, heptuplete), 3.34 (2H, s), 3.07-
2.98 (4H, m), 2.91-2.86 (4H, m), 1.37 (6H, d).

EM (EA"): Ca3H24°CIN3O4 requiere 441; encontrado 442 [M+H]".

EJEMPLO 23

Acido [7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

*’ tetrahidro-3H-3-benzazepin-3-ilJacético

o ~cop

\( N
0 @h}
/N
NC /

O—N

Una mezcla de [7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-ilJacetato de etilo
(preparacion 47) (43 mg, 0.09 mmoles), hidroxido de sodio acuoso (2M, 430

15 ul, 0.86 mmoles) y etanol (4.3 ml) se calent6 a 40°C durante 1 hr. La mezcla
’ de reaccion se enfrié a temperatura ambiente y se concentré. El residuo se
recogid en agua, que después se acidifico a pH 6 con acido acético. La fase
acuosa se extrajo con EtOAc (2 x 20 ml) y las fracciones organicas
combinadas se concentraron para dar un sélido blanco, que después se triturd
20 con EtOAc para, dar el compuesto del titulo como un sélido blanco (36 mg,
0.08 mmoles).
SH (dsDMSO, 400 MHz): 8.50 (1H, d), 8.41 (1H, dd), 7.85-7.80

(2H, m), 7.55 (1H, d), 7.32 (1H, d), 4.98 (1H, heptuplete), 3.00-2.91 (6H, m),
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2.75-2.66 (4H, m), 1.39 (6H, d);

EM (EA-): C24H24N4O4 requiere 432; encontrado 431 [M-H'].

EJEMPLO 24

Acido (7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-1,2,4-oxadiazol-3-il}-

1.2.4.5-tetrahidro-3H-3-benzazepin-3-il)acético

\(.  TCOMH

Una mezcla de (7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-
1,2,4-oxadiazol-3-il}-1,2,4,5-tetrahidro-3H—3-benzazepin-3-il)acetato de etilo
(preparacion 48) (59 mg, 0.12 mmoles), hidréxido de sodio acuoso (2M, 590
ui, 1.18 mmoles) y etanol (6 ml) se calenté a 40°C durante 1 hr. La mezcla de
reacciéon se enfri6 a temperatura ambiente y se concentr6. El residuo se
recogié en agua, que después se acidificé a pH 6 con acido acético. La fase
acuosa se extrajo con EtOAc (2 x 20 ml) antes de que las fracciones
organicas combinadas se concentraran y el residuo se trituré con EtOAc y el
compuesto del titulo se filtré y se secé en un horno de vacio para dar un sdlido
blanco (36 mg, 0.08 mmoles).

8H (dsDMSO, 400 MHz): 8.41 (1H, dd), 8.30 (1H, d), 7.88-7.82
(2H, m), 7.58 (1H, d), 7.35 (1H, d), 4.98 (1H, heptuplete), 3.25 (2H, s), 3.06-
2.96 (4H, m), 2.89-2.81 (4H, m), 1.36 (6H, d);

EM (EA-): Co4H24F3N3O4 requiere 475; encontrado 474 [M-H"].
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EJEMPLO 25

Acido (7-{5-[2-(trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-3-il}-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-il) acético

S

Una mezcla de (7-{5-[2-(trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-

=,

3-il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)acetato de etilo (preparacion 49)
(22 mg, 0.04 mmoles), hidroxido de sodio acuoso (2M, 220 pl, 0.44 mmoles) y
etanol (2.2 ml) se calent6 a 40°C durante 1 hr. La mezcla de reaccién se enfrié
a temperatura ambiente y se concentré. El residuo se recogié en agua, que
después se acidifico a pH 6 con acido acético. La fase acuosa se extrajo con
EtOAc (2 x 20 ml) antes de que las fracciones organicas combinadas se
concentraran y el residuo se tritur6 con EtOAc y el compuesto del titulo se
filtré y se secd en un horno de vacio para dar un sélido blanco (13 mg, 0.03
mmoles).

8H (dsDMSO, 400 MHz): 8.52 (1H, d), 8.50 (1H, dd), 7.92-7.86
(2H, m), 7.73 (1H, d), 7.54-7.49 (3H, m), 7.44-7.35 (3H, m), 3.18 (2H, s), 3.05-
2.96 (4H, m), 2.85-2.79 (4H, m);

EM (EA-) : C27H22F3N303 requiere 493; encontrado 492 [M-H"].
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EJEMPLO 26

Acido 4-[7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-

tetrahidro-3H-3-benzazepin-3-illbutanoico
—~
OAQ%N \

Cl

Una solucion de 4-[7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-

. N‘\_\
CcoH

oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljbutanoato  de  etilo
(preparacion 50) (100 mg, 0.201 mmoles) en etanol (6 ml) se agité a
temperatura ambiente y se afiadié hidréxido de sodio (1.5 ml, 3.00 mmoles).
La mezcla de reaccién se agitdé a temperatura ambiente durante 90 min y
después se acidificé con acido acético a pH 5, y la mezcla se concentré bajo
vacio. El residuo resultante se disolvié en EtOAc (~30 ml) y agua (~30 ml) y
las capas se dividieron, la capa acuosa se volvié a extraer con EtOAc (~20 mi)
y los compuestos organicos combinados se hicieron pasar a través de un
cartucho de separacion de fase y el solvente se redujo bajo vacio. El residuo
se purifico por trituracién con metanol, el sélido se filtr6 y se secd durante el
concrecionamiento para dar el compuesto del titulo (30 mg, 0.061 mmoles,
30% de rendimiento).

8H (deDMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, d), 7.79-7.90
(2H, m), 7.44 (1H, d), 7.34 (1H, d), 4.89 (1H, heptuplete), 3.46-3.24 (2H, oculto
bajo el pico de H;0), 3.01-2.93 (4H, m), 2.68-2.59 (4H, m), 2.28 (2H, t), 1.70

(2H, quintuplete) 1.37 (6H, d).

e
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EM (EA): CasH25>°CIN3O4 requiere 469; encontrado 470 [M+H]".

EJEMPLO 27

Clorhidrato de acido 4-[7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-

oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-illbutanoico

,< ’ O~N
&

O‘Q’<N CIH
NC ,

CoMH

Una solucion de 4-[7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-
oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-illbutanoato  de  etilo
(preparacién 51) (218 mg, 0.446 mmoles) en etanol (6 ml) se agitd a
temperatura ambiente y se afiadié hidréxido de sodio (2 ml, 4.00 mmoles). La
mezcla de reaccion se agité a temperatura ambiente durante 90.minutos y
después se acidificé con acido acético a pH 5, y la mezcla se concentrd bajo
vacio. El residuo resultante se disolvié en EtOAc (~30 ml) y agua (~30 ml) y
las capas se dividieron, la capa acuosa se volvié a extraer con EtOAc (~20 ml)
y los compuestos organicos combinados se hicieron pasar a través de un
cartucho de separacion de fase y el solvente se redujo bajo vacio. El residuo
se purificé mediante la adicion de 10 gotas de HCI 2M en éter, seguido por
trituracion con éter, el sélido se filtré y se secé durante el concrecionamiento y
después bajo vacio a 60°C para dar el compuesto del titulo (68 mg, 0.130
mmoles, 29% de rendimiento).

8H (dsDMSO, 400 MHz): 8.51 (1H, s), 8.40 (1H, d), 7.97 (1H, s),
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7.93 (1H, d), 7.56 (1H, d), 7.47 (1H, d), 4.99 (1H, heptuplete), 3.07-3.80 (10H,
m), 2.35 (2H, 1), 1.92-2.02 (2H, m), 1.39 (6H, d); EM (EA): CasH2sN4Os

requiere 460; encontrado 461 [M+H]".

EJEMPLO 28

Clorhidrato de de acido 4-(7-{5-[4-[(1-metiletil)oxil-3-(trifluorometil)fenil]-

1,2,4-oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)butanoico

,< O-N
<} >/4\ \
(o]
N N HCI
FC N
COH

Una solucion de 4-(7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-

1,2,4-oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)butanoato de etilo
(preparacion 52) (181 mg, 0.341 mmoles) en etanol (6 ml) se agitd a
temperatura ambiente y se afiadié hidréxido de sodio (2 ml, 4.00 mmoles). La
mezcla de reaccion se agitd a temperatura ambiente durante 90 minutos. La
mezcla de reaccion se acidificdé con acido acético a pH 5, y la mezcla se
concentro bajo vacio. El residuo resultante se disolvié en acetato de etilo (~30
ml) y agua (~30 ml) y las capas se dividieron, la fase acuosa se volvié a
extraer con acetato de etilo (~20 ml) y los compuestos organicos combinados
se hicieron pasar a través de un cartucho de separacién de fase y el solvente
se redujo bajo vacio.

| El residuo se purifico mediante la adicion de 10 gotas de HC| 2M

en éter, seguido por trituracion con éter, el sélido se filtré y se secé durante el



2\0

166

concrecionamiento para dar el compuesto del titulo (119 mg, 0.21 mmoles,
62% de rendimiento).
- 8H (deDMSO, 400 MHz): 8.40 (1H, d), 8.32 (1H, s), 7.97 (1H, s),
7.94 (1H, d), 7.59 (1H, d), 7.45 t1H, d), 4.98 (1H, heptuplete), 3.09-3.82 (10H,
5 m), 2.35(2H, t), 1.90-2.01 (2H, m), 1.36 (6H, d);

EM (EA) : CasHasF3N3O4 requiere 503; encontrado 504 [M+H]".

EJEMPLO 29

Clorhidrato de acido 4-(7-{5-[2-(trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-

10 3-il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)butanoico

O-N
O
N N HCl
F- _\—\
FF COH

Una soluciéon de 4-(7-{5-[4-{(1E)-1-[(12)-1-propen-1-il]-1,3-

15  butadien-1-il}-3-(trifluorometil)fenil]-1,2,4-oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-
3-benzazepin-3-il)butanoato de etilo (preparacién 53) (277 mg, 0.504 mmoles)
en etanol (6 ml) se agité a temperatura ambiente y se afiadié hidréxido de
sodio (2 ml, 4.00 mmoles). La mezcla de reacciéon se agitdé a temperatura
ambiente durante 90 minutos y después se acidificé con acido acético a pH 5,
20 vy la mezcla se concentré6 bajo vacio. El residuo resultante se disolvié en
EtOAc (~30 ml) y agua (~30 ml) y las capas se dividieron, la capa acuosa se
volvid a extraer con EtOAc (~20 ml) y los compuestos organicos combinados

se hicieron pasar a través de un cartucho de separacién de fase y el solvente
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se redujo bajo vacio. El residuo se purificd mediante la adicion de 10 gotas de
HCI 2M en éter, seguido por trituraciéon con éter, el sélido se filtré6 y se secd
durante el concrecionamiento y durante la noche bajo vacio a 60°C para dar el
compuesto del titulo (120 mg, 0.20 mmoles, 41% de rendimiento).

5 8H (deDMSO, 400 MHz): 8.53 (1H, s), 8.50 (1H, d), 8.01 (1H, s),
7.97 (1H, d), 7.75 (1H, d), 7.37-7.56 (6H, m), 3.14-3.41 (8H, m), 3.07 (2H, br
s), 2.34 (2H, t), 1.87-1.99 (2H, m).

EM (EA) : CagH26F sN303 requiere 521; encontrado 522 [M+H]".

10 EJEMPLO 30

Clorhidrato de 2-(metiloxi)-5-[3-(2,3,4,5-tetrahidro-1H-3-benzazepin-7-il)-

1,2.4-oxadiazol-5-illbenzonitrilo

15 N
Una solucién de 7-{5-[3-ciano-4-(metiloxi)fenil]-1,2,4-oxadiazol-3-
il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo
(preparacion 54) (280 mg, 0.627 mmoles) en solucién de acido clorhidrico 4M
en dioxano (5 ml, 20.00 mmoles) y 1,4-dioxano (5 ml) se agité a temperatura
20 ambiente durante la noche. La mezcla de reaccion se filtré y se lavd con
dioxano (~5 ml), y el solido se seco bajo vacio para dar el compuesto del titulo
(177 mg, 0.393 mmoles, 62.7% de rendimiento) como un sélido blanquecino.

8H (d¢DMSO, 400 MHz): 8.99-9.31 (2H, m), 8.53 (1H, s), 8.46
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(1H, d), 7.96 (1H, s), 7.93 (1H, d), 7.54 (1H, d), 7.46 (1H, d), 4.07 (3H, s),
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3.09-3.31 (7H, m);

EM (EA): CaoH{gN4O, requiere 346; encontrado 347 [M+H]".

5 EJEMPLO 31

Clorhidrato de 9-(5-{3-cloro-4-[(1-metiletil)oxi]lfenil}-1,2,4-oxadiazol-3-il)-

2,3.4,5-tetrahidro-1,4-benzoxazepina

Cl

—{ O~ T\
N

9-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

10

dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacion
66) (320 mg, 0.658 mmoles) se disolvié en 1,4-dioxano (1 ml) y se traté con
HCI (2 ml, 8.00 mmoles) en 1,4-dioxano. La meicla de reaccién se dej6é a T.A.
15 durante 1 hr, se evaporé y después se trituré con éter para dar el compuesto
del titulo (180 mg) como un sélido blanco.
EM (EA): C20H20>°CIN303 requiere 385; encontrado 386 [M+H]".

El siguiente compuesto se prepard por un método similar.
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EJEMPLO 32

Clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3.4,5-tetrahidro-1.4-

benzoxazepin-9-il)-1,2,4-oxadiazol-5-illbenzonitrilo

NC,

e -
S N

Se prepar6é de una manera similar al ejemplo 31 a partir de la
preparacion 67.
EM (EA): C21H;20N403 requiere 376; encontrado 377 [M+H]".
10
EJEMPLO 33

Acido 4-[9-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-illbutanoico

_( cl o o
15 o . N OH
Oy

Una solucion de 4-[9-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljbutanoato de etilo
(preparacion 68) (130 mg, 0.260 mmoles) en etanol se trat6 con hidréxido de

20 sodio (10.4 mg en 1 ml, 0.260 mmoles). La mezcla de reaccién se dejo
reposar a T.A. durante 1 hora después se evapord. El crudo resultante se
dividi6 entre EtOAc/agua, se acidific6 con acido acético, se separd y los

compuestos organicos se secaron sobre sulfato de magnesio y se evaporaron.
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El compuesto del titulo (61 mg) se obtuvo por trituracién con éter como un
solido blanco.
8H (dsDMSO, 400 MHz): 1.36 (6H, d), 1.69 (2H, m), 2.23 (2H, t),
2.43 (2H, t), 3.05 (2H, m), 3.86 (2H, s), 4.07 (2H, m), 4.88 (1H, m), 7.20 (1H,
5 1), 7.43-7.49 (2H, m), 7.78 (1H, dd), 8.09 (1H, dd), 8.17 (1H, d), 12.10 (1H, br.
s);

EM (EA-): C24H26>°CIN3Os requiere 471; encontrado 470 [M-H"].

EJEMPL.O 33 Preparacion alternativa

10 Acido 4-[9-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-illbutanoico

_( Cl o /\\
°©_<\ i3 NW
N OH
o )

15 Una solucion de 4-[9-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-
oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-ilJbutanoato de etilo
(preparacion 68) (61.7 g, 123 mmoles) en etanol (600 ml) se traté con
hidroxido de sodio 2M (123 ml, 247 mmoles) y la mezcla se agitd a
temperatura ambiente durante la noche. El solvente se evaporé y el residuo se

20 disolvid en agua (1 litro). La solucién acuosa se enfrié en hielo/agua y se tratod
lentamente con Aacido acético glacial (28.3 ml, 494 mmoles). La goma
resultante se agitd vigorosamente hasta que sélido filtrable se obtuvo, que

después se recogié por filtracion y se lavé con mas agua (2x 500 ml).
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Después de aspirar la almohadilla de secado, el material se disolvié en una
mezcla de 95:5 de diclorometano/metanol y se secé (sulfato de sodio). El
solvente se removié por evaporacion y el sélido resultante se trituré bajo éter
dietilico (200 ml), se recogié por filtracion, se lavé con éter dietilico y se secéd
para dar el compuesto del titulo como un soélido incoloro (54 g).

EM (EA) C24H26>°CIN3Os requiere 471; encontrado 472 [M+H] .

EJEMPLO 34

Acido 4-[9-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-il]lbutanoico

NC

O~ N
O O
N OH
J\©) )

Se prepar6é de una manera similar al ejemplo 33 a partir de la
preparacion 69.

8H (dsDMSO, 400 MHz): 1.38 (6H, d), 1.69 (2H, m), 2.23 (2H, t),
2.43 (2H, t), 3.05 (2H, m), 3.86 (2H, s), 4.07 (2H, m), 4.98 (1H, m), 7.20 (1H,
t), 7.47 (1H, dd), 7.54 (1H, d), 7.77 (1H, dd), 8.38 (1H, dd), 8.49 (1H, d), 12.10
(1H, br. s);

EM (EA): CasH26N4Os requiere 462; encontrado 463 [M+H]".
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EJEMPLO 35

Clorhidrato de 2-[(1-metiletil)oxi]-5-[3-(2,3.4,5-tetrahidro-1,4-

benzoxazepin-7-il)-1,2,4-oxadiazol-5-il]lbenzonitrilo

NC

Ny
5 Ot

7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

CiH

dihidro-1,4-benzoxazepina-4(5H)-carboxilato de 1,1-dimetiletilo (preparacion
76) (0.410 g, 0.860 mmoles) se disolvi6é en 1,4-dioxano (1 ml). Se afiadié HCI
10 (1 ml, 4.00 mmoles) en dioxano (4M) y se agité a T.A. durante 2 horas. Se
afiadio éter, se filtrd y se seco en el horno bajo vacio a T.A. para dar 0.26 g de
solido blanco. 50 mg se purificaron por PADM para dar el compuesto del titulo
(13 mg) como un soélido color crema.
8H (MeOD, 400 MHz): 1.44 (6H, d), 3.63 (2H, m), 4.33 (2H, m),
15 4.52 (2H, s), 4.92 (1H, m), 7.30 (1H, d), 7.43 (1H, d), 8.15 (1H, dd), 8.21 (1H,
d), 8.38 (1H, dd), 8.45 (1H, d) ;

EM (EA): C21H20N4O3 requiere 376; encontrado 377 [M+H]".
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EJEMPLO 36

Clorhidrato de 7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-

2.3,4.5-tetrahidro-1,4-benzoxazepina

LN
Oy

Se prepard por un método similar ald el ejemplo 35 a partir de la

preparacion 77.

8H (dsDMSO, 400 MHz): 1.35 (6H, d), 3.51 (3H, m), 4.31 (2H,
m), 4.82 (2H, s), 4.85 (1H, m), 7.23 (1H, d), 7.45 (1H, d), 7.97-8.12 (2H, m),
8.18 (2H, m) ;

EM (EA): C20H20>°CIN3O;3 requiere 385; encontrado 386 [M+H]".

EJEMPLO 37

Acido 3-[7-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1 ,4-benzoxazépin-4(5H)-iI]manoico

”<Ohic | i: ‘{\l N/\/COZH
O~ OO

3-[7-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)—iI]propanoato de etilo (preparacién 78) (0.092
g, 0.193 mmoles) se disolvi6 en etanol (2 ml). Después, NaOH 2N (1 ml, 2.000

mmoles) se afiadié y la mezcla de reaccién se dejo reposar a T.A. durante 2
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horas. Etanol se removi6 por evaporacién y el residuo resultante se disolvié en
EtOAc y agua, se acidificd con acido acético y las capas se separaron. El
sélido se separ6 de la fase acuosa y el sélido se filtré y se secd bajo vacio
durante la noche a 50°C para dar el compuesto del titulo (8 mg) como un
solido blanco.

8H (dsDMSO, 400 MHz): 1.37 (6H, d), 2.38 (2H, t), 2.67 (2H, m),
3.03 (2H, m), 3.89 (2H, s), 4.07 (2H, m), 4.97 (1H, m), 7.14 (1H, d), 7.54 (1H,
d), 7.89 (1H, dd), 7.98 (1H, d), 8.39 (1H, dd), 8.51 (1H, d);

EM (EA): Co4H24N4Os requiere 448; encontrado 449 [M+H]".

EJEMPLO 38

Acido 3-[7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-il]Jpropanoico

/(o cl \11(:(\ N/\/co,H

Se preparé por un método similar al del ejemplo 37 a partir de la
preparacion 79.

8H (dsDMSO, 400 MHz): 1.36 (6H, d), 2.43 (2H, t), 2.70 (2H, m),
3.04 (2H, m), 3.91 (2H, s), 4.07 (2H, m), 4.87 (1H, m), 7.14 (1H, d), 7.43 (1H,
d), 7.89 (1H, dd), 7.99 (1H, d), 8.09(1H, dd), 8.18 (1H, d);

EM (EA): C23H24>°CIN3Os requiere 457; encontrado 458 [M+H]".
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EJEMPLO 39

Acido 4-[7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-illbutanoico

NC

5 Raiacvetl

4-[7-(5-{3-Ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-
dihidro-1,4-benzoxazepin-4(5H)-il]butanoato de etilo (preparacién 80) (0.084 g,
0.171 mmoles) se disolvié en etanol (2 ml). Después, NaOH 2N (1 ml, 2.000
10 mmoles) se afadio y la reaccién se dej6é reposar a T.A. durante 3 horas. El
etanol se removi6 por evaporacion y el residuo resultante se disolvié en EtOAc
y agua, se acidificdé con acido acético y las fases se separaron. La fase
organica se secd (MgSQ,), se evaporé y se trituré con éter. El secado bajo
vacio durante la noche a 50°C dio el compuesto del titulo (22 mg) como un
15  sdlido blanco.
8H (dsDMSO, 400 MHz): 1.37 (6H, d), 1.66 (2H, t), 2.22 (2H, 1),
2.45 (2H, m), 3.01 (2H, m), 3.82 (2H, s), 4.07 (2H, m), 4.95 (1H, m), 7.14 (1H,
d), 7.54 (1H, d), 7.89 (1H, dd), 7.96 (1H, d), 8.38(1H, dd), 8.50 (1H, d);
EM (EA): Ca5H26N4Os requiere 462; encontrado 463 [M+H]".

20



*

(4]

10

15

20

B)YS

176

EJEMPLO 40

Acido 4-[7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-il]lbutanoico

/< “ o N st
O e

Se prepard por hidrolisis del éster, preparacién 81, usando el
método descrito para el ejemplo 37.

8H (dsDMSO, 400 MHz): 1.36 (6H, d), 1.68 (2H, t), 2.23 (2H, 1),
2.45 (2H, m), 3.01 (2H, m), 3.87 (2H, s), 4.07 (2H, m), 4.87 (1H, m), 7.13 (1H,
d), 7.43 (1H, d), 7.89 (1H, dd), 7.95 (1H, d), 8.09 (1H, dd), 8.52 (1H, d),

EM (EA): C24H262°CIN3Os requiere 471; encontrado 472 [M+H]".

EJEMPLO 41

2-[(1-Metiletil)oxi]-5-[3-(2,3,4.5-tetrahidro-1,4-benzoxazepin-8-il)-1,2.4-

oxadiazol-5-illbenzonitrilo
{ o~y
LA E
NC N
H
CHH

Se prepard6 a partir de la preparacibn 82 usando un

procedimiento similar al del ejemplo 35.
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EM (EA): C21H20N4O5 requiere 376; encontrado 377 [M+H]".

EJEMPLO 42

Acido 4-[8-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-illbutanoico

Betatee
- Mo

Se preparé a partir de la preparacion 83 usando el método

descrito en el ejemplo 15.

8H (dsDMSO, 400 MHz): 1.38 (6H, d), 1.69 (2H, m), 2.21 (2H, 1),
2.42 (2H, t), 3.02 (2H, m), 3.84 (2H, s), 4.06 (2H, m), 4.97 (1H, m), 7.44 (1H,
d), 7.54 (1H, d), 7.61 (1H, d), 7.71 (1H, dd), 8.39 (1H, dd), 8.50 (1H, d), 12.10
(1H, br.s);

EM (EA): CasH,6N4Os5 requiere 462; encontrado 463 [M+H]".
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EJEMPLO 43

Acido 5-[9-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il}-2,3-

dihidro-1,4-benzoxazepin-4(5H)-il]Jpentanoico

Hidroxido de sodio 2M (0.347 ml, 0.694 mmoles) se anadi6 a
una solucion agitada de 5-[9-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-
10 oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-illpentancato  de  etilo
(preparacién 93) (70 .mg, 0.139 mmoles) en etanol (5 ml) y la mezcla se
calenté a 60°C durante la noche. La mezcla de reacciéon se dej6é enfriar a
temperatura ambiente y el solvente se evaporé. El residuo se diluyé con agua,
se acidificé con acido clorhidrico 2M y se extrajo con acetato de etilo. La fase
15 organica se lavé con agua, se secé y se evapord para dar el producto como
un sélido blanquecino (20 mg).
&H (400 MHz, CDCl3). 1.47 (6h, d), 1.59-1.70 (4H, m), 2.3 (2H, t),
2.61 (2H, t), 3.25-3.29 (2H, m), 4.05 (2H, s), 4.24-4.28 (2H, m), 4.79 (1H, m),
7.12 (1H, d), 7.20 (1H, dd), 7.39 (1H, d), 7.95 (1H, d), 8.30 (1H, dd), 8.43 (1H,
20 s).

EM (EA) C26H2sN4Os requiere 476 Encontrado 477 [M+H]".
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EJEMPLO 44

Acido [9-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2.4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-ilJacético

%p«j\r -
/ °

Hidroxido de sodio 2M (0.54 ml, 1.08 mmoles) se afadi6é a una

solucion agitada de [9-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
2,3-dihidro-1,4-benzoxazepin-4(5H)-ilJacetato de etilo (preparacién 86) (100
mg, 0.216 mmoles) en etanol (10 ml) y la mezcla se agité a temperatura
ambiente durante 2 hr. El solvente se evaporé antes de diluirse con agua, se
acidific6 con acido clorhidrico 2M y se extrajo con acetato de etilo. El extracto
organico se lavd con agua, se secd y se evépor() para dar el producto como
un sélido blanquecino (30 mg).

8H (400 MHz, Dg-DMSO). 1.39 (6H, d), 3.88-4.02 ( 2H,m ), 4.09-
4.13 (2H, m), 4.98 (1H, m), 7.43 (1H, d), 7.56 (1H, d), 7.82 (1H, d), 8.39 (1H,
d), 8.50 (1H, s). Los picos faltantes fueron oscurecidos por agua y solvente
residual.

EM (EA) C23H22N4Os requiere 434; encontrado 435 [M+H]".
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EJEMPLO 45

Acido 3-[9-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-

2.3-dihidro-1,4-benzoxazepin-4(5H)-il]propanoico

/7 N\ 7

3-[9-(5-{5-Cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-

il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-iljpropanoato de etilo (preparacion 91)
(28 mg, 0.058 mmoles) se disolvié en etanol (5 ml). Hidréxido de sodio 2M
(0.144 ml, 0.288 mmoles) se afiadié y la mezcla de reaccién se agité a 60°C
durante 4 horas. El solvente se evaporé y la mezcla de reaccion se d‘iluy() con
agua, se neutralizoé con acido clorhidrico 2M y se extrajo con acetato de etilo.
La fase organica se lavd con agua, se secoé y se eyaporé para dar el producto
como un sélido blanco (26 mg).

8H (400 MHz, CDCl3). 1.46 (6H, d), 2.54 (2H, br t), 2.91 (2H, br
t), 3.36 ( 2H, m), 4.12 (2H, s), 4.28 ( 2H , br m), 5.48 (1H, m), 7.21-7.29 (1H,
m), 7.39 (1H, d), 8.00 (1H, d), 8.38 (1H, s), 8.88 (1H, s).

EM (EA) C22H23**CIN4Os requiere 458 Encontrado 459 [M+H]".
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EJEMPLO 46

Acido 3-[9-(5-{3-ciano-4-[(1-metiletil)oxilfenil}-1,2.4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-illpropanoico

_<O \0\|N 0/\\N —\_40
/:/ J\©/ °

N

3-[9-(5-{3-Ciano-4-[(1-metiletil)oxilfenil}-1 ,2,4-oxadiazol-3-il)-2,3-
dihidro-1,4-benzoxazepin-4(5H)-iljpropanoato de etilo (preparacion 92) (40
mg, 0.084 mmoles) se disolvié en etanol (5 ml). Hidréxido de sodio 2M (0.210
ml, 0.420 mmoles) se anadié y la mezcla de reaccion se agité a 60°C durante -
4 horas. El solvente se evaporo, después la mezcla de reaccion se diluy6é con
agua, se neutralizé con acido clorhidrico 2M y se extrajo con acetato de etilo.
La fase organica se lavd con agua, se secd y se evapord para dar el producto
como un sélido incoloro (16 mg).

8H (400 MHz, CDCls). 1.47 (6H, d), 2.56 (2H, br t), 2.92 (2H, br
t), 3.34-3.39 (2H, m), 4.13 (2H, br s), 4.25-4.31 (2H, m), 4.79 (1H, m), 7.13
(1H, d), 7.20-7.28 (1H, m), 7.40 (1H, d), 8.00 (1H, d), 8.33 (1H, d), 8.42 (1H,
s).

EM (EA) C22H24N4Os requiere 448; encontrado 449 [M+H]".
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EJEMPLO 47

Acido 3-[9-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-il]Jpropanoico

3-[9-(5-{3-Cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-

dihidro-1,4-benzoxazepin-4(5H)-iljpropanoato de etilo (preparacién 88) (60
mg, 0.123 mmoles) se disolvi6é en etanol (5 ml). Hidréxido de sodio 2M (0.309
ml, 0.617 mmoles) se afadié y la mezcla de reaccién se agité a 60°C durante
4 hr. El solvente se evapord, después la mezcla de reaccién se diluyé con
agua y se neutralizé con acido clorhidrico 2M y se extrajo con acetato de etilo.
La fase organica se lavé con agua, se secd y se evaporé para dar el producto

como un sélido incoloro (27 mg).

SH (400 MHz, De-DMSO). 1.36 (6H,d), 2.42 (2H, br t), 2.65-2.70

(2H, m), 3.90 (2H, s), 4.04-4.09 (2H, m), 4.88 (1H, m), 7.21 (1H, dd), 7.44 (1H,

d), 7.51 (1H, d), 7,79 (1H, d), 8.09 (1H, d), 8.17 (1H,s).

EM (EA) C23H242°CIN3O5 requiere 457 Encontrado 458 [M+H]".
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EJEMPLO 48

Formiato de 2-[(1-metiletil)oxi]-5-[3-(2,3.4,5-tetrahidro-1H-3-benzazepin-7-

il)-1,2,4-oxadiazol-5-il]-3-piridinacarbonitrilo

7-(5-{5-Ciano-6-[(1-metiletil)oxi}-3-piridinil}-1,2,4-oxadiazol-3-il)-
1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo
(preparacion 95) (224 mg, 0.471 mmoles) en diclorometano (1 ml) se traté con
HC! 4M en dioxano (5 ml, 20.0 mmoles). La solucién incolora se dejé a
temperatura ambiente durante el fin de semana para dar un precipitado
incoloro. La mezcla de reaccion se concentré, se trituré con éter y se secé. El
producto crudo se traté con DMSO:MeOH (1:1; 1.9 ml), la mezcla se filtré y el
filtrado se purificé por PADM. El compuesto del titulo se obtuvo como una sal
de formiato (55 mg),

8H (400 MHz, dsDMSO), 1.41 (6H, d), 3.07-3.20 (4H,m), 5.51
(1H, m), 7.42 (1H, d), 7.88 (1H dd), 7.91 (1H, d), 8.24 (1H, s), 8.98 (1H, d) y
9.20 (1H, d);

EM (EA) C21H21NsO, requiere 375; encontrado 376[M+H]".



° .

10

15

20

228

EJEMPLO 49

Clorhidrato de 7-(5-{5-Cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-

3-il)-2,3.4,5-tetrahidro-1H-3-benzazepina

7-(5-{5-Cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-
1,2,4,5-tetrahidro-3H-3-benzazepin-3-carboxilato de 1,1-dimetiletilo
(preparacion 96) (305 mg, 0.629 mmoles) en diclorometano (2 ml) a
temperatura ambiente se traté con acido trifluoroacético (1 ml, 12.98 mmoles)
y la mezcla se agité6 durante 1 hr. _La mezcla de reaccion se concentro y el
residuo se dividié entre NaOH 2M y acetato de etilo. El extracto de acetato de
etilo se lavé con salmuera, se secd y se concentr6 a una goma incolora que
se cristalizé lentamente, para dar la base libre del compuesto del titulo (229
mg).

Una porcién de la base libre (37 mg) se disolvié en metanol (0.5
ml) y se traté con exceso de HCI en metanol (1.25M; 0.4 ml). La solucién se
evapord para dar el compuesto del titulo como un sélido incoloro (42 mg).

| 8H (400 MHz, dsDMSO0), 1.39 (6H, d), 3.21 (8H, d), 5.45 (1H, m),

7.45 (1H, d), 7.91 (1H, dd), 7.95 (1H, d), 8.55 (1H, d), 8.92 (1H, d) y 9.33 (2H,

br s);
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EM (EA) C20H21*°CIN4O requiere 384; encontrado 385 [M+H]".

EJEMPLO 50

Acido 4-[7-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-

1,2.4,5-tetrahidro-3H-3-benzazepin-3-illbutanoico

Una suspension de 4-[7-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-
1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-illbutanoato de etilo
(preparacion 97) (185 mg, 0.371 mmoles) en etanol (3 ml), se traté con
hidroxido de sodio 2M (0.556 ml, 1.11 mmoles) a temperatura ambiente
durante la noche para dar un precipitado incoloro. Se afadieron 1-2 ml
adicionales de etanol y la temperatura se elevé a 50°C para completar la
reaccion. Se afadi6é acido acético (0.07 ml, 1.22 mmoles) a la solucién y la
mezcla se concentré. El residuo oleoso resultante se tratdé con agua (aprpx. 3
ml) después se agité a temperatura ambiente durante 1-2 hr y se filtr6. El
sélido se lavd con agua, después se disolvi6 en metanol y el solvente se
evapord. El sélido resultante se seco durante la noche bajo vacio a aprox.

60°C para dar el compuesto del titulo (153 mg).
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5H (400 MHz, dsDMSO), 1.39 (6H, d), 1.69 (2H, m) 2.26 (2H, 1),
2.47 (2H, 1), 2.61 (4H, br s), 2.95 (4H, br m), 5.45 (1H, m), 7.34 (1H, d), 7.80-
7.85 (2H, m), 8.53 (1H, d) y 8.90 (1H, d);

EM (EA) C24H27°CIN4O4 requiere 470; encontrado 471 [M+H]".

Preparacion de membrana para prueba de S1P1 GTPyS

Para preparaciones de membrana, todos los pasos se realizaron
a 4°C. Células de hepatoma de rata que expresan establemente el receptor de
S1P1 humano o células de leucemia basofilicas de rata (RBL) que expresan
establemente el receptor de S1P3 humano se hicieron crecer a 80% de
confluencia antes de ser cosechadas en 10 ml de solucién salina regulada en
su pH con fosfato (PBS) y centrifugadas a 1200 rpm durante § minutos.
Después de remover el sobrenadante, la pastilla se re-suspendio y las células
se homogeneizaron dentro de un mezclador de Waring de vidrio para 2
rafagas de 15 seg en 200 m! de regulador de pH (HEPES 50 mM, leupeptina 1
mM, 25 pg/ml de bacitracin, EDTA 1 mM, PMSF 1 mM, pepstatina A 2 uM). El
mezclador se colocéd en hielo durante 5 min después de la primera rafaga y

10-40 min después de la rafaga inicial para dejar que la espuma se disipara.

- El material después se hizo girar a 500 g durante 20 min y el sobrenadante se

agité durante 36 min a 48,000 g. La pastilla se resuspendié en el mismo
regulador de pH que antes pero sin PMSF y pepstatina A. El material después

se forzé a través de una aguja de 0.6 mm, se llevd al volumen requerido,
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(usualmente x4 el volumen de la pastilla de células original), se hicieron

alicuotas con el mismo y se almacené bajo congelamiento a —80°C.

Preparacion de membrana alternativa para prueba de S1P1

-Todos los pasos se realizaron a 4°C. Las células se
homogeneizaron dentro de un mezclador de Waring de vidrio para 2 rafagas
de 15 seg en 200 ml de regulador de pH (HEPES 50 mM, leupeptina 1 mM, 25
ng/ml de bacitracin, EDTA 1 mM, PMSF 1 mM, pepstatina A 2 uM). El
mezclador se colocd en hielo durante 5 min después de la primera rafaga y
10-40 min después de la rafaga inicial para dejar que la espuma se disipara.
E! material después se hizo girar a 500 g durante 20 min y el sobrenadante se
agitd durante 36 min a 48,000 g. La pastilla se resuspendié en el mismo
reguladdr de pH que antes pero sin PMSF y pepstatina A. El material después
se forzé a través de una aguja de 0.6 mm, se llevé al volumen requerido,
(usualmente x4 el volumen de la pastilla de células original), se hicieron

alicuotas con el mismo y se almacené bajo congelamiento a —80°C.

Prueba de S1P1 GTPyS

Membranas de hepatoma de rata de S1P1 humano (1.5
pg/pozo) se adhirieron a esferas (0.125 mg/pozo) de prueba de proximidad de

escintilacion revestidas (SPA) con aglutinina de germen de trigo (WGA) en un

53]
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regulador de pH de prueba (HEPES 20 mM, MgCl; 10 mM, NaCl 100 mM y pH
adjustado a 7.4 usando KOH 5M, GDP 10 uM FAC (concentracion de prueba
final) y saponina 90 pg/ml FAC también se afiadio).

Después de 30 minutos de pre-acoplamiento sobre hielo, la
suspension de esferas y membrana se suministré en una placa LV384-pozos
de polipropileno Greiner blanca (5 pl/pozo), que contenia 0.1 pl del
compuesto. 5 pl/pozo [*°S]-GTPyS (concentracién de radioligando final de 0.5
nM) formada en regulador de pH de prueba se afiadié después a placas con
agonista. El céctel de prueba final (10.1 ul) después se centrifugé a 1000 rpm
durante 5 minutos, después se ley6 inmediatamente en un lector Viewlux.

Todos los compuestos de prueba se disolvieron en DMSO a una
concentracion de ,10 mM y se prepararon en 100% de DMSO usando un paso
de dilucién de 1 en 4 para proveer curvas de dosis-respuesta de 11 puntos.
Las diluciones fueron transferidas a las placas de prueba asegurandose de
que la concentracion DMSO fuera constante a través de la placa para todas
las pruebas.

Todos los datos se normalizaron a la media de 16 pozos de
control altos y 16 bajos en cada placa. Un ajuste de curva de cuatro

parametros se aplicé después.

Método alternativo para prueba de S1P1 GTPyS

Membranas RH7777 que expresan S4P4 (1.5 ng/pozo) fueron
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homogeneizadas al pasa'r a través de una aguja de 23G. Estas después se
adhirieron a esferas de SPA revestidas con WGA (0.125 mg/pozo) en

regulador de pH de prueba (HEPES 20 mM, MgCl, 10 mM, NaCl 100 mM y pH

adjustado a 7.4 usando KOH 5M). GDP 10 uM FAC y saponina 90 pg/ml FAC

también se anadieron.

Después de 30 minutos de pre-acoplamiento sobre hielo, la
suspension de esferas y membrana se suministré en una placa LV384-pozos
de polipropileno Greiner blanca (5 pl/pozo), que contenia 0.1 ul del
compuesto. 5 ulipozo [**S]-GTPyS (concentracion de radioligando final de 0.5
nM para S1P1 0 0.3 nM para S1P3) formada en regulador de pH de prueba se
afadio después a las placas. El coctel de prueba final (10.1 ul) después se
selld, se agitd en una centrifuga, después se leyé inmediatamente en un
instrumento Viewlux.

Los compuestos ilustrados como ejemplo de la invencion
tuvieron una pCE50 > 5, muchos tuvieron una pCE50 >7. Los ejemplos 6, 7, 8,
12, 18, 19, 21 a 29, 31 a 35, 37, 39, 41, 43, 47, 48 y 50 tuvieron una pCES0

>7. Los ejemplos 7, 21, 23, 24 y 26 a 28 tuvieron una pCES50 28.

Prueba de S1P3 GTPyS

Membranas de S1P3 de células de leucemia basofilicas de rata
(RBL-2H3)(1.5 ng/pozo) se adhirieron a esferas de SPA revestidas con WGA

(0.125 mg/pozo) en regulador de pH de prueba (HEPES 20 mM, MgCl, 3 mM,

£53
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NaCl 100 mM y pH ajustado a 7.4 usando KOH 5M), GDP 10 uM FAC y
saponina 90 pg/ml FAC también se afnadio).

Después de 30 minutos de pre-acoplamiento sobre hielo, la
suspension de esferas y membrana se suministré6 en una placa LV384-pozos
de polipropileno Greiner blanca (5 pl/pozo), que contenia 0.1 pl del
compuesto. 5 pl/pozo [*°*S}-GTPyS (concentracion de radioligando final de 0.5
nM) formada en regulador de pH de prueba se afadié después a placas con
agonista. El coctel de prueba final (10.1 pl) después se centrifugé a 1000 rpm
durante 5 minutos, después se ley6 inmediatamente en un lector Viewlux.

Todos los compuestos de prueba se disolvieron en DMSO a una
concentracion de 10 mM y se prepararon en 100% de DMSO usando un paso
de diluciéon de 1 en 4 para proveer curvas de dosis-respuestas de 11 puntos.
Las diluciones fueron transferidas a las placas de prueba asegurandose de
que la concentracion DMSO fuera constante a través de la placa para todas
las pruebas.

Todos los datos se normalizaron a la media de 16 pozos de
control altos y 16 bajos en cada placa. Un ajuste de curva de cuatro

parametros se aplicoé después.

Método alternativo para prueba de S1P3 GTPyS

Membranas de RBL que expresan S{P3; (1.5 pg/pozo) fueron

homogeneizadas al pasar a través de una aguja de 23G. Estas después se

e
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adhirieron a esferas de SPA revestidas con WGA (0.125 mg/pozo) en
regulador de pH de prueba (HEPES 20 mM, MgCl, 10 mM, NaCl 100 mM y pH
ajustado a 7.4 usando KOH 5M). GDP 10 uM de FAC y saponina 90 ug/ml de
FAC también se afiadieron.

Después de 30 minutos de pre-acoplamiento sobre hielo, la
suspension de esferas y membrana se suministré en una placa LV384-pozos
de polipropileno Greiner blanca (5 ul/pozo), que contenia 0.1 ul del
compuesto. 5 pl/pozo [35S]-GTPyS (0.5 nM para SiP; o 0.3 nM para
concentracion de radioligando final de S;P3) formada en regulador de pH de
prueba se afadié después a placas. El céctel de prueba final (10.1 pl)
después se selld, se agité sobre una centrifuga, después se leyd
inmediatamente en un instrumento Viewlux.

Los compuestos ilustrados como ejemplo tuvieron una pCE50 <
6, muchos tuvieron una pCE50 <5. Los ejemplos 1 a 5, 8 a 14, 16, a 22, 26, 30

a 34, 36, 37, 39 a 41, 43 a 50 tuvieron una pCES50 <5.



10

15

20

22

192

NOVEDAD DE LA INVENCION

REIVINDICACIONES

1.- Un compuesto de la férmula (I) o una sal farmacéuticamente

aceptable del mismo:

(1)
A es fenilo o un anillo de heteroarilo de 5 6 6 miembros; Ry es de hasta dos
sustituyentes independientemente seleccionados de halégeno, alcoxi deCi.3),
fluoroalquilo de C(1.3, ciano, fenilo opcionalmente sustituido, fluoroalcoxi de
C@-3), alquilo de C16) y cicloalquilo de Cg6); Rz es hidrégeno, halégeno o

alquilo de C(1.4); B es un anillo saturado de 7 miembros seleccionado de los

0]
R4 % R4 R,
NR,
NR, NR

(a) (b) (c)

siguientes:

Rs es hidrégeno o (CH:)14CO:H; R4 es hidrégeno o alquilo de C.3
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opcionalmente interrumpido por oxigeno.

2.- Un compuesto de la férmula (I) o una sal farmacéutica.mente
aceptable del mismo, en donde: A es fenilo; Ry es de hasta dos sustituyentes
independientemente seleccionados de cloro, isopropoxi y ciano; R, es
hidrégeno; B es (a); Rz es hidrégeno o (CH2)1.3CO;H; R4 es hidrégeno.

3.- Un compuesto de la formula (I) o una sal farmacéuticamente
aceptable del mismo, en donde: A es fenilo o piridinilo; y/o Ry es de hasta dos
sustituyentes independientemente seleccionados de cloro, isopropoxi y ciano;
Rz es hidrégeno; y/o B es (b); y/o Rs es hidrégeno o (CH3)1.4CO2H; y/o R4 es
hidrégeno.

4 .- Un compuesto de la férmula (I) o una sal farmacéuticamente
aceptable del mismo, en donde: A es fenilo o piridinilo; Ry es de hasta dos
sustituyentes independientemente seleccionados de cloro, metoxi, isopropoxi,
trifluorometilo, fenilo y ciano; R, es hidrégeno; B es (c); R; es hidrégeno o
(CH2)1-3CO2H; R4 es hidrégeno.

5.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque es seleccionado de: 7-(5-{3-cloro-4-[(1-
metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-2-benzazepina;
acido [7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-
tetrahidro-2H-2-benzazepin-2-ilJacético; 2-[(1-metiletil)oxil-5-[3-(2,3,4,5-
tetrahidro-1H-2-benzazepin-7-il)-1,2,4-oxadiazol-5-illbenzonitrilo; acido [7-(5-
{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-

benzazepin-2-illacético;, acido 4-[7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-
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oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-il]butanoico; acido 3-[7-(5-
{3-ciano-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-
benzazepin-2-ilJpropanoico; 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-3-
benzazepin-6-il)-1,2,4-oxadiazol-5-ilJbenzonitrilo; 6-(5-{3-cloro-4-[(1-
metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-3-benzazepina;
acido 3-[6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-
tetrahidro-3H-3-benzazepin-3-ilJpropanoico; acido [6-(5-{3-cloro-4-[(1-
metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-
ilJacético; 6-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-
tetrahidro-1H-2-benzazepina; acido [6-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-
oxadiazol-3-il)-1,3,4,5-tetrahidro-2H-2-benzazepin-2-ilJacético; 8-(5-{3-cloro-4-
[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-
benzoxazepiné; acido 3-[8-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-
3-il)-2,3-dihidro-1 ,4-benzoxazepin-4(5H)-iI]propanoico; acido 4-[8-(5-{3-cloro-4-
[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-
illbutanoico; acido [8-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
2,3-dihidro-1 ,4-benzoxazepin-4(5H)-iI]acético; 7-(5-{3-cloro-4-[(1-
metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1H-3-benzazepina; 2-
[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1H-3-benzazepin-7-il)-1,2,4-oxadiazol-
5-illbenzonitrilo;  7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-1,2,4-oxadiazol-
3-il}-2,3,4,5-tetrahidro-1H-3-benzazepina; 7-{5-[2-(trifluorometil)-4-bifenilil]-
1,2,4-oxadiazol-3-il}-2,3,4,5-tetrahidro-1H-3-benzazepina; acido 3-[7-(5-{3-

cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-
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benzazepin-3-ilJpropanoico; acido [7-(5-{3-cloro-4-[(1-metiletil)oxi)fenil}-1,2,4-
oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-ilJacético; acido [7-(5-{3-
ciano-4-[(1-metiletil)oxi]fenii}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-
benzazepin-3-ilJacético; acido (7-{5-[4-[(1-metiletil)oxi]-3-(trifluorometil)fenil]-
1,2,4-oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)acético; acido (7-
{5-[2-(trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-3-
benzazepin-3-il)acético; acido 4-[7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-
oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-iljbutanoico; acido 4-[7-(5-
{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-
benzazepin-3-il]butanoico; acido 4-(7-{5-[4-[(1-metiletil)oxi]-3-
(trifluorometil)fenil]-1,2,4-oxadiazol-3-il}-1,2,4,5-tetrahidro-3H-3-benzazepin-3-
illbutanoico;,  acido  4-(7-{5-[2-(trifluorometil)-4-bifenilil]-1,2,4-oxadiazol-3-il}-
1,2,4,5-tetrahidro-3H-3-benzazepin-3-il)butanocico;  2-(Metiloxi)-5-[3-(2,3,4,5-
tetrahidro-1H-3-benzazepin-7-il)-1,2,4-oxadiazol-5-il]benzonitrilo; 9-(5-{3-cloro-
4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-tetrahidro-1,4-
benzoxazepina; 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-tetrahidro-1,4-benzoxazepin-9-
i)-1,2,4-oxadiazol-5-il]benzonitrilo; acido 4-[9-(5-{3-cloro-4-[(1-
metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-
illoutanoico; acido 4-[9-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
2,3-dihidro-1,4-benzoxazepin-4(5H)-il]butanoico; 2-[(1-metiletil)oxi]-5-[3-
(2,3,4,5-tetrahidro-1,4-benzoxazepin-7-il)-1,2,4-oxadiazol-5-illbenzonitrilo;
clorhidrato de 7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3,4,5-

tetrahidro-1,4-benzoxazepina; acido 3-[7-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-
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1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-ilJpropanoico;  acido
3-[7-(5-{3-cloro-4-[(1-metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-
benzoxazepin-4(5H)-il]propanoico; acido 4-[7-(5-{3-ciano-4-[(1-
metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-
iflbutanoico; acido 4-[7-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-1 ,2,4-oxadiazbl-3-il)-
2,3-dihidro-1,4-benzoxazepin-4(5H)-illbutanoico; 2-[(1-metiletil)oxi]-5-[3-
(2,3,4,5-tetrahidro-1,4-benzoxazepin-8-il)-1,2,4-oxadiazol-5-iljbenzonitrilo;
acido 4-[8-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-
1,4-benzoxazepin-4(5H)-illbutanoico; acido 5-[9-(5-{3-Ciano-4-[(1-
metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-
illpentanoico; acido [9-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-
2,3-dihidro-1,4-benzoxazepin-4(5H)-iI]acétic6; acido  3-[9-(5-{5-cloro-6-[(1-
metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-
4(5H)-ilJpropanoico; acido 3-[9-(5-{3-ciano-4-[(1-metiletil)oxi]fenil}-1,2,4-
oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-illpropanoico; acido 3-[9-(5-
{3-cloro-4-[(1-metiletil)oxi]fenil}-1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-
benzoxazepin-4(5H)-iI]propanoico; formiato de 2-[(1-metiletil)oxi]-5-[3-(2,3,4,5-
tetrahidro-1H-3-benzazepin-7-il)-1,2,4-oxadiazol-5-il]-3-piridincarbonitrilo;
clorhidrato de 7-(5-{5-cloro-6-[(1-metiletil)oxi]-3-piridinil}-1,2,4-oxadiazol-3-il)-
2,3,4,5-tetrahidro-1H-3-benzazepina; acido 4-[7-(5-{5-cloro-6-[(1-metiletil)oxi]-
3-piridinil}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-
illbutanoico; y sales farmacéuticamente aceptables de los mismos.

6.- El compuesto de conformidad con la reivindicacion 1,
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caracterizado ademas porque es clorhidrato de acido 4-[7-(5-{3-ciano-4-[(1-
metiletil)oxilfenil}-1,2,4-oxadiazol-3-il)-1,2,4,5-tetrahidro-3H-3-benzazepin-3-
illbutanoico o una sal farmacéuticamente aceptable del mismo.

7.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque es acido 4-[9-(5-{3-cloro-4-[(1-metiletil)oxi]fenil}-
1,2,4-oxadiazol-3-il)-2,3-dihidro-1,4-benzoxazepin-4(5H)-ilJbutanoico o una sal
farmacéuticamente aceptable del mismo.

8.- El uso de un compuesto de cualquiera de las reivindicaciones
1 a 7 para el tratamiento de condiciones o trastornos mediados por receptores
de S1P1.

9.- El uso como se reclama en la reivindicaciéon 8, en donde la

~condicion o trastorno es esclerosis multiple, enfermedades autoinmunes,

trastornos inflamatorios crénicos, asma, neuropatias inflamatorias, artritis,
trasplante, enfermedad de Crohn, colitis ulcerativa, lupus eritematoso,
psoriasis, lesién de isquemia-reperfusion, tumores sélidos y metastasis de
tumor, enfermedades asociadas con angiogénesis, enfermedades vasculares,
condiciones de dolor, enfermedades virales agudas, condiciones intestinales
inflamatorias, diabetes dependiente de insulina y no dependiente de insulina.

10.- El uso como se reclama en la reivindicacién 9, en donde la
condicion es lupus eritematoso.

11.- El uso de un compuesto de cualquiera de Ilas
reivindicaciones 1 a 7 para la fabricaciéon de un medicamento para usarse en

el tratamiento de condiciones o trastornos mediados por receptores de S1P1.
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12.- El uso como se reclama en la reivindicaciéon 11, en donde la
condicion o trastorno es esclerosis multiple, enfermedades autoinmunes,
trastornos inflamatorios cronicos, asma, neuropatias inflamatorias, artritis,
trasplante, enfermedad de Crohn, colitis ulcerativa, lupus eritematoso,
psoriasis, lesion de isquemia-reperfusion, tumores sélidos y metastasis de
tumor, enfermedades asociadas con angiogénesis, enfermedades vasculares,
condiciones de dolor, enfermedades virales agudas, condiciones intestinales
inflamatorias, diabetes dependiente de insulina y no dependiente de insulina.

13.- El uso como se reclama en la reivindicacion 12, en donde la
condicion es lupus eritematoso.

14.- Una composicidbn farmacéutica que comprende un
compuesto de cualquiera de las reivindicaciones 1 a 7.

15.- Un meétodo de tratamiento para condiciones o trastornos en
mamiferos incluyendo humanos que pueden ser mediadas por los receptores
de S1P1, que comprende administrar al paciente una cantidad
terapéuticamente segura y efectiva de un compuesto de la formula (I) o una
sal farmacéuticamente aceptable de los mismos.

16.- El método de tratamiento de conformidad con Ia
reivindicacion 15, caracterizado ademas porque la condicion es lupus

eritematoso.



DM

RESUMEN DE LA INVENCION

La presente solicitud describe compuestos a base de oxadiazol

de la formula (1)

(1
activos sobre 1-fosfato esfingosina (S1P) en particular utiles para tratar lupus
10  eritematoso; A es fenilo o un anillo de heteroarilo de 5 6 6 miembros; R, es de
hasta dos sustituyentes independientemente seleccionados de halégeno,
alcoxi deC;.3), fluoroalquilo de C(.3, ciano, fenilo opcionalmente sustituido,
fluoroalcoxi de C1.3), alquilo de C(1.¢) ¥y cicloalquilo de C;.6); Rz es hidrégeno,
halégeno o alquilo de C(14; B es un anillo saturado de 7 miembros

15 seleccionado de los siguientes:

NR,
NR, NR,
(a) (b) ()

Rs; es hidrogeno o (CH;)1.4MCOzH; R4 es hidrégeno o alquilo de C(i.3

20 opcionalmente interrumpido por oxigeno.

9B
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WRITTEN OPINION OF THE International appnca;ﬁ“u

INTERNATIONAL SEARCHING : v
AUTHORITY (SEPARATE SHEET) PCT/EP2008/067965

The objective technical problem is seen as the provision of alternative S1P active
compounds useful to treat lupus erythematosus. The solution is provided with'the
instant compounds, their compositions and uses.

The structure of S1P active compounds is known to be composed of an aromatic
substituent, connected via a central heterocycle to a phenyl [see Figure 1 of D2]. It was
suggested in the prior art to modify (in a lead compound) the positions on said phenyl
ring and next to it [see Figure 1 of D3.

There was no oxadiazole type S1P active compound having the structure of 6-
membered ring fused to a 7-membered ring known in the prior art published prior to
the present priority date. Thus a skilled person would have no motivation to modify
either the compounds of D1 or the lead compound of D3 in-order to provide this new
structural type of compounds. Furthermore the assays described in the present
application confirm the pharmacological effect of the present compounds.

The new compounds, their pharmaceutical compositions and applications appear to |
comply with the requirements of the Article 33(3) PCT.

'3 Industrial Application (A.33(4) PCT)

The claimed compounds are useful in medicine, consequently they fulfill the criteria of
Article 33(4) PCT. : '

Re item VIII.

There appears an error in the publication number of the cited prior art document on p.
2, I. 16, which should be corrected to WO2008/064337.

The independant claims 2-4 contain a|| the features of the independant claim 1, and
should be made dependant on the later (Rule 6.4 PCT).

The cope of protection is rendered unclear by the incorporations by reference, such as
on p. 27.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2008/067965
W o CoTDa13 0 =T C0Ta13/14  COTD223/16  CO7D267/14  CO7D271/06
A61P37/00  A61P17/00  A61K31/55

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

CO7D A61K A61P

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentatlon to the extent that such documents are included in the fields searched

EPO-Internal, CHEM ABS Data

!

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document. with indication, where appropriate, of the relevant passages

KAZUYWKI [JP]1;)

cited in the application

claim 1

A WO 2007/116866 A (ASTELLAS PHARMA INC
[JPJ; HARADA HIRONORI [JP]; HATTORI

18 October 2007 (2007-10-18)

A & EP 2 003 132 A (ASTELLAS PHARMA INC
[JP1) 17 December 2008 (2008~12-17)

-f =

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categaries of cited documents :

‘A* document defining the general state of the art which Is not
considered to be of particular relevance

'E*' earlier document but published on or afterthe international
filing date

‘L" document which may throw doubts on priotity claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*0" document referring 1o an oral disclosure, use, exhibition or
other means

'P* document published prior to the international filing date but
Iater than the priority date clatmed

*T" later document published after the international filing date
or priority date and not in conflict with the application but
cited 1o understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed Invention
cannot be considered novel or cannot be considered to
involve an Inventive step when the document is taken alone

'Y* document of panticular relevance; the claimed Invention
cannot be considered to Involve an inventive step when the
document is combined with one or more other such docu-
melr;ts, ?'uch combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search

24 February 2009

Date of malling of the intemational search repont

06/03/2009

Name and mailing address of the ISA/

European Patent Office, P.B, 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Skulj, Primoz

Form PCTASA/210 (second sheat) (April 2005)

Relevant to claim No.
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Internatlonal application No

PCT/EP2008/067965

: C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citatlon of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

P,A

VACHAL PETR ET AL: "Highly selective and
potent agonists of sphingosine-l-phosphate
1 (S1P1) receptor.”

BIOORGANIC & MEDICINAL CHEMISTRY LETTERS
15 JuL 2006,

vol., 16, no. 14,

15 July 2006 (2006-07-15), pages
3684~3687, XP002515397

ISSN: 0960-894X

figure 1; table 1

YAN LIN ET AL: "SAR studies of
3-arylpropionic acids as potent and
selective agonists of
sphingosine-1-phosphate receptor-1 (S1P1)
with enhanced pharmacokinetic properties."”
BIOORGANIC & MEDICINAL CHEMISTRY LETTERS 1
FEB 2007,

vol. 17, no. 3,

1 February 2007 (2007-02-01), pages
828-831, XP002515921

ISSN: 0960-894X

WO 2008/064337 A (UNIV VIRGINIA [USI;
LYNCH KEVIN R [USJ]; MACDONALD TIMOTHY L
[US]) 29 May 2008 (2008-05-29)

cited in the application

claim 1; figure 6

Form PCT/ISA/210 (continuation of second sheet) (April 2005)
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Information on patent family members

2

International application No

PCT/EP2008/067965
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2007116866 A 18-10-2007 AU 2007236707 Al 18-10-2007
CA 2648303 Al 18-10-2007
EP 2003132 Al 17-12-2008
EP 2003132 A 17-12-2008 AU 2007236707 Al 18-10-2007
CA 2648303 Al 18-10-2007
WO 2007116866 Al 18-10-2007
WO 2008064337 A 29-05-2008  NONE

Form PCT/ISA/210 (patent famlly annex) (Aprll 2005)



PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY | PCT )

To:

GLAXOSMITHKLINE
Attn. Griffith, Johanna Elise o
Corporate Intellectual Pro&exjty (CN.925.F1)>'.'-:,
980 Great West Road i A e T
Brentford, Middlesex TW8 9¢is
GRANDE BRETAGNE

oo NOTIFICATION OF TRANSMITTAL OF
.+ THE INTERNATIONAL SEARCH REPORT AND

i

1

SEARCHING AUTHORITY, OR THE DECLARATION
i Z o _

R |
#
i ’YJ
b
{

\ﬁ\ 1 'q '\/)) (PCT Rule 44.1)

THE WRITTEN OPINION OF THE INTERNATIONAL

\Date of mailing

l(danoéfhWear) 06/03/2009

Applicant's or agent's file reference

L]
L
H
3

JEG/PB62784 : FOR FURTHER ACTION  See paragraphs 1 and 4 below
International application No. _ International filing date .
PCT/EP2008/067965 (day/month/yea) 19/12/2008

Applicant

GLAXO GROUP LIMITED

1.

4.

E] The applicant is hereby notified that the intemnational search report and the written opinion of the Intemational ‘Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitied, if he so wishes, to amend the claims of the international Application (see Rule 46):
When? The time limit for filing such amendments is normaily two months from the date of transmittal of the
Intemational Search Report.
Where? Directly to the International Bureau ot WIPQ, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70
For more detailed instructions, see the notes on the accompanying sheet.

. [] The appiicant is hereby notified that no_international search report will be established and that the declaration under

Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the Internationai Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Oftices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the .
International Bureau. If the applicant wishes to avoid or postpone pubiication, a notice of withdrawal of the interational
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be mads available to
the public but not before the expiration of 30 months from the priority date. i

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international prefiminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (In some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will épply even if no demand is filed within 19
months.

See the Annex to Fonn PCT/1B/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's
Guide, Volume 11, National Chapters and the WIPO Internet site.

Name and mailing address of the International Searching Authority | Authorized officer

= Fax: (+31-70) 340-3016

European Patent Office, P.B. 5818 Patentlaan 2
NL-2280 HV Rijswijk Jaap Hurenkamp
‘0 Tel. (+31-70) 340-2040, Tx. 31 651 eponl,’

Form PCT/ISA/220 (October 2005)

(See notes on accompanying sheet)



NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions’
under that Treaty. in case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant's Guide, a publication of WIPO.

in these Notes, "Article”, "Rule®, and "Section® refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the intemnational -
Searching Autharity, one opportunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the international application (claims,description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant's Guide, Volume /A, Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the international Searching Authority has declared, under Article 17(2), that no international search report would be
.established (see PCT Applicant's Gulde, Volume l/A, paragraph 296).

What parts of the international application may be amended?

Under Article 19, only the claims may be amended.

During the intemational phass, the claims may aiso be amended (or further amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under

Article 34 before the international Examining Authority.

Upon entry into the national phass, all parts of the international application may be amended under Article 28 ‘or,
where applicable, Article 41. :

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority dats,
whichever time limit expires later. it shoutd be noted, however, that the amendments will be considered as having
been received on time if they are received by the international Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments?

The amendments may only be filed with the International Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one
or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered consecutively (Section 205(b)). :

The amendments must be made in the language in which the international application is to be published.

What documents must/may accompany thevamendments?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. It should not be
confused with the “Statement under Articie 19(1)" (see below, under "Statement under Articie 19(1)").

The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the letter must be in English; if the language of the international application
is French, the letter must be in French.

" Notes to Form PCT/ISA/220 (first sheet) (October 2005)




NOTES TO FORM PCT/ISA/220 (continued)

The letter must Indlcate the differences between the claims as filed and the claims as amended. It must, in
particular, indicate, in connection with each claim appearing in the international application (it being understood
that identical indications concerning several claims may be grouped),whether

(i) . the claim is unchanged;

(i) the claim Is cancelled;

(iit) the claim is new;

(iv) the claim replaces one or more claims as filed;

(v) theclaimis the'result of the division of a claim as filed.

The following e'xamples'illustrat;e the manner in which amendments must be explained in the
accompanying letter:

1. [Where originally there were 48 claims and after amendment of some claims there are 51]:
"Claims 1 t0 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.”

2. [Where originally there were 15 claims and after amendment of all claims there are 11]:
“Claims 1 to 15 replaced by amended claims 1 to 11."

3. [Where originally there were 14 claims and the amendments consist in ¢ancelling some claims and in adding.
new claimsj:
"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.® or
“Claims 7 to 13 cancelled; new claims 15, 16 and 17 added:; all other claims unchanged.”

4. [Where various kinds of amendments are made]:
“Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14, claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added.”

“Statement under article 19(1)" (Rule 46.4)

~ The amendments may be accompanied by a statement explaining the amendments and indicating any |mpact
" thdt such amendments might have on the description and the drawings (which cannot be amended under Article 19(1)).

' The statement will be published with the international application and the amended claims.
It must be in the language in which the international application is to be published.
It must be brief, not exceeding 500 words if in English or if translated into English.

It should not be-confused with and does not replace the letter indicating the differences between the claims as filed
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by
using the words "Statement under Articie 19(1).*

It may not contain any disparaging comments on the international search report or the relevance of citations
contained in that report. Reference to citations, relevant to a given claim, contained in the international search
report may be made only in connection with an amendment of that claim.

Consequence if a demand for international preliminary examination has already been filed

If, at the time of filing any amendments and any accompanying statement, under Articie 19, a demand for
international preliminary examination has already been submitted, the applicant must preferably, at the time of
filing the amendments (and any statement ) with the international Bureau, also file with the International
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401).

If a demand for international preliminary examination is made, the written opinion of the International Searching
Authority will, except in certain cases where the Interational Preliminary Examining Authority did not act as
Intemational Searching Authority and where it has notified the International Bureau under Rule 66.1bis(b), be
considsared to be a written opinion of the International Preliminary Examining Authority. If a demand is made, the
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion together,
where appropriate, with amendments before the expiration of 3 months from the date of maliing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 43bis.1(c)).

Consequence with regard to translation of the international application for entry into the national phase

The applicant’s attention is drawn to the fact that, upon entry into the national phase, a transiation of the claims as
amended under Article 19 may have to be furnished to the deslgnated/elected Offices, instead of, or in addition to,
the translation of the claims as filed.

For further details on the requirements of each designated/elected Office, see the PCT Appl/cant’s Gulde,
Volume li. .

Notes to Form PCT/ISA/220 (second sheet) (October 2005)
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PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent's file reference FOR FURTHER see Form PCTASA/220

’ ‘below.
JEG/PB62784 ACTION as we_ll as, where applicable, item 5 below. ,
International application No. International filing date (day/month/year) {Eariiest) Priority Date (day/month/year)
PCT/EP2008/067965 19/12/2008 21/12/2007
Applicant

GLAXO GROUP LIMITED

This international search report has been prepared by this International Searching Authority and Is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.
Itis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
“the international application in the language in which it was filed

D a translation of the international application into , which s the language
of a translation furnished for the purposes of international search (Rules 12. 3(a) and 28.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mlstake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(2)). B .

C. D With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, see Box No. 1.
2. D . Certain claims were found unsearchable (See Box No. I}
3. D Unity of invention is lacking (see Box No Il1)

4. With regard to the title, o
D the text is approved as submitted by the applicant :
" the text has been established by this Authority to read as follows:
OXADIAZOLE DERIVATIVES ACTIVE ON SPHINGOSINE-1-PHOSPHATE (S1P)

5. With regard to the abstract,
D the text is approved as submitted by the applicant

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The appllcant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
D as suggested by the applicant
EI as selected by this Authority, because the applicant failed to suggest a figure
D as selected by this Authority, because this figure better characterizes the invention
b. [ ]  none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (April 2007)
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1

Box No‘. v Tp)gt of the abstract (Continuation of item 5 of the first sheet)

International application No,  ~
PCT/EP2008/067965 ) /

‘Abstract .

The present application discloses dxadiazole based compounds of formula (1) active on

sphingosine-1 -phosphate (S1P} in particular useful to treat lupus _erythematgsus.-

)

Ais phenyl or a 5 or 6-membered heteroaryl ring; _

Riis up to two substituents independently selected from ha[ogen, Caatkoxy, Co.
sfluoroalkyl, cyano, optionally substituted phenyl, Ci-yfluoroalkoxy, C(_..g,alkyl- and
Caecycloalkyl; ' :
R; is hydrogen, halogen or Gq3lkyl; _

B is a 7 membered saturated ring selected from the following:

0
j}m | R,
NR,
NR, |
(b) (©)

R; is hydrogen or (CH,):.,CO2H;
R, is hydragen or C, 3;alkyl optionally interrupted by oxygen;

Form PCT/ISA/210 (continuation of first sheet (3)) (April 2005)
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International application No

According to International Patent Classification (IPC) or to both national classification and IPC

PCT/EP2008/067965
TNV SSCO7DA13/04 - 'CO/DA13/14  CO7D223/16  CO7D267/14  CO7D271/06 05
A61P37/00 A61P17/00 A61K31/55 A ~

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by clammcauon symbols)

C07D A61K A61P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the internationa! search (name of data base and, where practical, search terms used)

EPO-Internal, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of doc‘urhent, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A WO 2007/116866 A (ASTELLAS PHARMA INC\///'
[JP]; HARADA HIRONORI [JP]; HATTORI

KAZUYUKI [JP1;)

18 October 2007 (2007-10-18)

cited in the application

A & EP 2 003 132 A (ASTELLAS PHARMA INC
[JP]) 17 December 2008 (2008-12-17)

claim 1

-/

m Further documents are listed in the continuation of Box C.

; E See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

'E" earlier document but published on or after the intemational
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*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 date and not in conflict with the application but
cited to understand the principle or theory undertying the
invention

*X* document of particular relevance; the claimed Invention
cannot be considsred novel or-cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
ments, such combination being obvious to & person skilled
in the an.

*&* document member of the same patent family

Date of the actual completion of the international search

24 February 2009

Date of mailing of the intemational search report

06/03/2009

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Skulj, Primoz

Form PCTASA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2008/067965

C(Continuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT

)

Category' Citation of documeht, with indication, where appropriate, of the relevant passages

Relevant to claim No.

~

potent agonists of sphimgosine-l—phosphate

1 (S1P1) receptor.”

BIOORGANIC & MEDICINAL FHEMISTRY LETTERS

15 JUL 2006,

vol. 16, no. 14,

15 July 2006 (2006-07—15), pages -

3684-3687, XP002515397

ISSN: 0960-894X

figure 1; table 1

A YAN LIN ET AL: "SAR studies of »///
3-arylpropionic acids as potent and

selective agonists of

sphingosine-1-phosphate receptor-1 (S1P1)

with enhanced pharmacokinetic properties.”

BIOORGANIC & MEDICINAL CHEMISTRY LETTERS 1

FEB 2007,

vol. 17, no. 3,

1 February 2007 (2007-02-01), pages

828-831, XP002515921

ISSN: 0960-894X

P,A WO 2008/064337 A (UNIV VIRGINIA [US];

LYNCH KEVIN R [US]; MACDONALD TIMOTHY L

[US]) 29 May 2008 (200&-05-29)

cited in the application

claim 1; figure 6

A VACHAL PETR ET AL: "Highly selective and L//(

Form PCTASA/210 (continuation of second shest) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2008/067965 ) |

Patent document- Publication Patent family Publication \_)
cited in search report " date member(s) date ™
WO 2007116866 A 18-10-2007 AU 2007236707 Al 18-10-2007

CA 2648303 Al 18-10-2007

EP 2003132 Al 17-12-2008
EP 2003132 A 17-12-2008 AU 2007236707 Al 18-10-2007

CA 2648303 Al -18-10-2007

WO 2007116866 Al 18-10-2007
WO 2008064337 A 29-05-2008  NONE

Form PCT/ISA/210 (patent tamily annex) (April 2005)



PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

Ch PCT

see form PCTASA220 WRITTEN OPINION OF THE

(PCT Rule 43bis.1)

INTERNATIONAL SEARCHING AUTHORITY

Date of mailing
(day/monthiear) see form PCTASAR10 (second sheet)

Applicant’s or agent's file reference
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International application No. Internaticnal filing date (déy/fndnth/j/ear) _Priority date (dayzfnonthear)
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international Patent Classification (IPC) or both national classification and IPC
INV. C07D413/04 C07D413/14 C07D223/16 C07D26714 CO7D271/06 A61P37/00 A61 P1700 A61K3155

Applicant
GLAXO GROUP LIMITED

1. This opinion contains indications relating to the following items:

Box No. ! Basis of the opinion
Box No. i Priority
Box No. lll  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

X

a

O

O Box'No. IV  Lack of unity of invention ,

& BoxNo.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

B BoxNo. VI  Certain documents cited

00 Box No. VIl Certain defects in the international application

X

Box No. VIl Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authomy {"IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the

International Bureau under Rule 66.1bis(b) that written opinions of this International Searching. Authority
will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant.is i.nvited o ‘
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months

from the date of mailing of Form PCTASA220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA/220.

3. For further details, see notes to Form PCTASA220.
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WRITTEN OPINION OF THE

International applicationé?

INTERNATIONAL SEARCHING AUTHORITY _ PCT/EP2008067965

1.

2.

3.

Box No.| Basis of the opinion
With regard to the language, this opinion has been established on the basis of:
& the international application in the language in which it was filed

O atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

[0 This opinion has been established takihg into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a)) :

With regard to any nucleotide arid/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
0 a sequence listing
O table(s) related to the sequence listing
b. format of materiat:
O on paper
O in electronic form
c. time of filing/rurniéhing:
O contained in the international application as filed.
O filed together with the international application in electronic form.

00 furnished subsequently to this Authority for the purposes of search.

O In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Form PCTASA/237 (April 2007)



WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to noveity, inventive step or
industrial applicability; citations and explanations supporting such statement :

1. Statement

Novelty (N) Yes: Claims

1-16
No: Claims /

Inventive step (IS) Yes: Claims 1-16
No: Claims /

Industrial applicability (IA) Yes: Claims 1-16
No: Claims /

2. Citations and explanations

see separate sheet

Box No. VI Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)
and/or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIll Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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WRITTEN OPINION OF THE v International application No.
INTERNATIONAL SEARCHING _ . a
AUTHORITY (SEPARATE SHEET) PCT/EP2008/067965
Reitem V.,

Reference is made to the following documents:

D1: WO 2007/116866 A cited in the application

D2: VACHAL PETR ET AL, BIOORGANIC & MEDICINAL CHEMISTRY
LETTERS 15 JUL 2006, vol. 16, no. 14, 15 July 2006, pages 3684-3687,
XP002515397 ISSN: 0960-894X

D3: YAN LIN ET AL, BIOORGANIC & MEDICINAL CHEMISTRY LETTERS 1.
FEB 2007, vol. 17, no. 3, 1 February 2007, pages 828-831, XP002515921 ISSN:
0960-894X

®

The present application relates to the compounds active on sphmghosme-1 phosphate
(S1P). :

1 Note

Claims 15,16 relate to subject matter considered by this Authority to be covered by the
provisions of Rule 39.1(iv)/67.1(iv) PCT. The patentability can be dependant upon the
wording of these claims. The EPO, for example, does not recognise as patentable
claims to the use of a compound in medicai treatment, but may allow claims to a
product, in particular substances or compositions for use in a first or further medical -
treatment.

‘ 2 Novelty and Inventive Step (A.33(2) and 33(3) PCT)

The claimed compounds, their pharmaceutical compositions and uses are new in the
sense of Article 33(2) PCT. -

The closest prior art to the compounds of the present invention is D1 which discloses
S1P active compounds having the following structure: a bicyclic aromatic substituent
(made of a 6-membered ring fused to either a 5- or a 6-membered ring), connected
via the oxadiazole to phenyl or pyriclyl. [see claim 1]. In the instant compounds, the
bicyclic aromatic substituent is a 6-membered ring fused to a 7-membered ring. The
effect of this modification is not given.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

SUPERINTENDENCIA . 10-074455- -00000-00
Fecha: 20’10 06,21 16:58:04  Dep. 2020 DIR.NUEVASCR
Tra. 11 PATENTEIYH Eve_: 378 FASENACIONALI
PATENTE DE INVENCION D MODELO DE \ Act. 411 PRESENTACION Folios: 359

OO0

Indicacién que se solicita una patente.

Datos de identificacion del solicitante o de la persona que presenta la solicitud
Descripcion de la invencion

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (De ser el caso formato de descuento)

Completa D / Incompleta I:I

L

PATENTE DE INVENCION PCT [~ | MODELO DE UTILIDAD PCT D Art.33 Decision 486/00, Circular Unica

1

[]

o .
ndicacién que se solicita una PCT

Copia de la solicitud en espafiol, tal como fue presentada inicialmente (capitulo descriptivo,
reivindicatorio, resumen)

ibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (de ser el caso formato de descuento)

Completa D ' Incompleta l:‘

DISENO INDUSTRIAL | | (Art. 119 Decision 486/00)

[]
L]

L]
[]

Indicacién que se solicita Disefio industrial

Datos de identificacion del solicitante o de la persona que presenta la solicitud

Representacion grafica y fotografica del Disefio industrial o muestra del material que incorpora el
disefo

Comprobante de pago de las tasas establecidas

Completa D Incompleta l:l

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

Ooody

Indicacién que se solicita un esquema de trazado
Datos de identificacion del solicitante o de la persona que presenta la solicitud
Representacién grafica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Completa [:l incompleta I:I

P102-F08 (2009-11-18)

o



Industria y Comercio
SUPERINTENDENCIA

Bogota D.C.,
2020

Doctor(a)

OLARTE GARCIA CARLOS REYNALDO
Apoderado(a) y/o Representante de
GLAXO GROUP LIMITED

REFERENCIA Radicacién No. 10 074455
Solicitud internacional PCT/EP2008/067965
Fecha inicio fase nacional 21/07/2010

Tramite 11
Evento 378
Actuaciéon 430

Oficio No. /{&J‘O;S_Q;é

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la Decision 486 de la
Comision de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materia de Patentes (PCT), regla
51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documiento en que consta la cesién del derecho a la patente del inventor al
solicitante o a su causante, conforme a lo establecido por el articulo 26 literal k) de la Decisién 486 de la
Comision de la Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos deberan
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del Codigo de Procedimiento Civil.
Cuando se trate de las declaraciones a que hace referencia la Regla 4.17 ii) del Tratado de Cooperacion en
Materia de Patentes PCT., el alcance de las tales declaraciones se determinara segun indiquen claramente una
cesién de derechos del inventor al solicitante o su causante, de conformidad con lo dispuesto en el numeral
5.2.15 del Capitulo Quinto, Titulo X de la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere para que dentro del término
de dos meses siguientes a la fecha de notificacion del presente oficio, complete los requisitos anteriormente
enunciados. En caso de no dar cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinto del titulo
primero de la Circular Unica N0/1/de 2001.

/
ALIX CARMENZA'CESPEDES DE VERGEL
Directora de Nyévas Creaciones (c)

El anterior requerimiento fue notificado por fijacion en lista de fecha . "_2 0 AGU mm

adpal1

Al contestar favor indique el niUmero de Sede Centro: Carrera 13 No, 27-00 Pisos 2, 5, 7 y 10 PBX: 5870000
radicacion que se encuentra a continuacion Sede CAN: Av. Cra 50 No. 26-55 int. 2 Tel: 5880070
Call Center 6513240. Linea 01800-910165
Web: www.sic.gov.co e-mail: info@sic.gov.co
Bogota D.C. - Colombia
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=P Industria y Comercio
SUPERINTENDENCIA
Bogota D.C.,
2020
Doctor(a)

OLARTE GARCIA CARLOS REYNALDO
Apoderado(a) y/o Representante de
GLAXO GROUP LIMITED

REFERENCIA Radicaciéon No. 10 074455
Solicitud internacional PCT/EP2008/067965
Fecha inicio fase nacional 21/07/2010

Tramite 11
Evento 378
Actuacion 430

Oficio No. | g‘i 05;3;5]

Teniendo en cuenta que el capituta reivindicatorio presentado excede de diez reivindicaciones, es necesario que
cancele la tasa establecida por cada reivindicacion adicional presentada, de conformidad con lo dispuesto en la

" resolucion de tasas vigente para la fecha de presentacién de la solicitud, so pena de que no sean tenidas en

cuenta dentro del presente tramite administrativo.

En consecuencia, con fundamento en lo previsto por el articulo 12 del Cédigo Contenciose Administrativo, se le
requiere para que dentro del término de dos (2) meses siguientes a la fecha de notificacién del presente oficio
atienda el requerimiento aqui sefalado. L.o anterior, con el alcance que para tal efecto establece el articulo 13 de
la misma codificacion, respecto de las reivindicaciones adicionales.

Notifiquese el presente oficio confgrme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinto del titulo
primero de la Circular Unich N° 19/6le 2001.

ALIX CARMENZA ZESPEDES DE VERGEL
Directora de Nue¥as Creaciones (c)

El anterior requerimiento fue notificado por fijacién en lista de fecha % 0 «m E?q/@

= Yl
adpat1

Al contestar favor indique e! nimero de Sede Centro: Carrera 13 No. 27-00 Pisos 2, 5, 7 y 10 PBX: 5870000
radicacién que se encuenira a continuacion Sede CAN: Av. Cra 50 No, 26-55 int. 2 Tel: 5880070
Call Center £513240. Linea 01800-910165
Web: www.sic.gov.co e-mail: info@sic.gov.co
Bogota D.C. - Colombia
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