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ANEXOS
Comprobante de pago de la tasa de presentaclén de la solicitud.

Documento que acredita la existencla y representacién legal cuando el solicltante sea persona
juridica.

Poderes, s| fuere el caso. Ver expediente No.04.025,.929

Documento de ceslén del Inventor al solicitante o a su causante.

Declaraclones.

Copia de la solicitud Internacional. (Resumen, descripclén, relvindicaclones, dibujos).

Traducclén de la solicitud Internacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos).

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

Traduccién del examen prellminar intemaclonal efectuado por 1a IPEA.
De ser el caso, copla del contrato de acceso.

De ser el caso, documento que acredite la licencla o autorizacidn de uso de conocdmlentos
tradiclonales de las comunidades Indigenas.

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

Arte final 12 x 12.

De ser el caso, Informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relaclonadas parcial o totalmente con la Invencién de esta
sollcitud.

De ser el caso, modificaclones efectuadas a la solicitud Internacional.

Otros. Busqueda Internaclonal

o0 0 0ubodx HEOEE D FO

FIGURA CARACTERISTICA:
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@ Solicito la concesién de la patente,

NOMBRE:_CARLOS R, OLARTE FIRMA:
C.C. 79.782.747 Bta T.P. 74,295

Instrucciones para el diligenclaralento del presente formulario, ver reverso de esta pagina.
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PC22066A

CESION

Por contraprestacién valiosa pagada a nosotros por PFIZER INC,
sociedad constituida en virtud de las leyes del Estado de Delaware,
Estados Unidos de Ameérica, cuya direccién postal completa es 235 East
42nd Street, NewYork, New Cork 10017, Estados Unidos de América, por
el presente vendemos y traspasamos a la citada PFIZER INC, todo
nuestro derecho, titulo e interés en y sobre nuestro invento de una nueva
y itil mejora en DERIVADOS DE NICOTINAMIDA UTILES COMO
INHIBIDORES DE PDEA4, en cuanto respecta a la Repiblica de Colombia,
tal como se indica y describe plenamente en la especificacién y por el
presente autorizamos y solicitamos al Comisionado de Patentes de
Colombia expedir dicha patente a nombre de la citada PFIZER INC, de

conformidad con esta Cesidn,

En fe de lo cual, firmamos de nuestro pufio y letra,

PFIZER LIMITED
30 de enero de 2003 (Fdo) Keith S. Ruddock
Sandwich, Kent, England - Keith S. Ruddock Abogado Autorizado

Certificado, verificado y autenticado
En la ciudad de Egham en Surrey

A los 13 dias del mes de julio de 2004
(Fdo) Kenneth Greenwood

KENNETH GREENWOQOOD
NOTARIO PUBLICO (Adherido, sello notarial)
HORNE ENGALL AND FREEMAN



APOSTILLA

(Convencién de la Haya del 5 de Octubre de 1961)

1. Pals: Reino Unido de Gran Bretafa e Irlanda del Norte
Este es documento pablico

2. Ha sido firmado por K. Greenwood

3.  Actuando en calidad de Notario Piblico

4. Lleva el sello/estampilla de  El antedicho Notario Pablico

Certificado
5. En Londres 6. El 14 de julio de 2004

7. Por el Secretario de Estado Principal de Su Majestad para Asuntos
Exteriores y de la Mancomunidad.

8. Nitmero G464075

9. Sello/Estampilla 10. Firma
(Sello de la Oficina de (Fdo) S, Gardiner
Asuntos Exteriores y de la Por el secretario de Estado.

Mancomunidad
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CESION

Por contraprestaciéon valiosa pagada a nosotros por PFIZER LIMITED.,
sociedad constituida en virtud de las leyes del Inglaterra cuya direccién
postal completa es Ramsgate Road, Sandwich, Kent CT13 9NJ, Reino
Unido, por el presente vendemos y traspasamos a la citada PFIZER
LIMITED, todo nuestro derecho, titulo e interés en y sobre nuestro
invento de una nueva y ttil mejora en DERIVADOS DE NICOTINAMIDA
UTILES COMO INHIBIDORES DE FDEA4, en cuanto respecta a la Repiiblica
de Colombia, tal como se indica y describe plenamente en la
especificacion y por el presente autorizamos y solicitamos al
Comisionado de Patentes de Colombia expedir dicha patente a nombre de
la citada PFIZER LIMITED, de conformidad con esta Cesion.

En fe de lo cual, firmamos de nuestro puifio y letra,

La Jolla, California, USA - Simon BAILEY

Melbourn, Australia 17-01-2 F Eli th Colette Loui jer
Lugar, fecha y firma - Elisabeth Colette Louise GAUTIER
Lugar, fecha y firma - Alan John HENDERSON

Groaton, Connecticut, USA - Thomas Victor MAGEE

Groton, Connecticut, USA - Anthony MARFAT

Sandwich, Kent, England - Diciembre 2002 John Paul MATHIAS

Groton, Connecticut, USA - Dale Gordon MCLEOD

Sandwich, Kent, England - Diciembre 2002 Sandra Marina MONAGHAN

Sandwich, Kent, England Diciembre 2002 Blanda Luzia Christa STAMMEN



Certificado, verificado y autenticado
En la civdad de Egham en Surrey

A los 13 dias del mes de julio de 2004

(Fdo) Kenneth Greenwood

KENNETH GREENWOOD
NOTARIO PUBLICO (Adherido, sello notarial)
HORNE ENGALL AND FREEMAN

APOSTILLA

(Convencion de la Haya del 5 de Octubre de 1961)

2.  Pais: Reino Unido de Gran Bretana e Irlanda del Norte
Este es documento pablico

2.  Ha sido firmado por K. Greenwood

3.  Actuando en calidad de Notario Ptiblico

4. Lleva el sello/estampilla de  El antedicho Notario Ptiblico

Certificado

5. En Londres 6. El 14 de julic de 2004

7.  Por el Secretario de Estado Principal de Su Majestad para Asuntos
Exteriores y de la Mancomunidad.

8. Nomero  G464083

9.  Sello/Estampilla 10. Firma

(Sello de la Oficina de (Fdo) S. Gardiner

Asuntos Exteriores y de la Por el secretario de Estado.

Mancomunidad
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CESION

Por contraprestacién valiosa pagada a nosotros por PFIZER LIMITED.,
sociedad constituida en virtud de las leyes del Inglaterra cuya direccion
postal completa es Ramsgate Road, Sandwich, Kent CT13 9NJ, Reino
Unido, por el presente vendemos y traspasamos a la citada PFIZER
LIMITED, todo nuestro derecho, titulo e interés en y sobre nuestro
invento de una nueva y Gtil mejora en DERIVADOS DE NICOTINAMIDA
UTILES COMO INHIBIDORES DE PDE4, en cuanto respecta a la Reptblica
de Colombia, tal como se indica y describe plenamente en la
especificacién y por el presente autorizamos y solicitamos al
Comisionado de Patentes de Colombia expedir dicha patente a nombre de
la citada PFIZER LIMITED, de conformidad con esta Cesién.

En fe de lo cual, firmamos de nuestro pufio y letra,

(Fdo) Simon Bailey 16/12/02
Simon BAILEY

La Jolla, California, USA

Lugar, fecha y firma Elisabeth Colette Louise GAUTIER

Lugar, fecha y firma - Alan John HENDERSON
Graton, Connecticut, USA - Thomas Victor MAGEE
Groton, Connecticut, USA - Anthony MARFAT

Sandwich, Kent, England Diciembre 2002 John Paul MATHIAS

Groton, Connecticut, USA - Dale Gordon MCLEOD

Sandwich, Kent, England Diciembre 2002 Sandra Marina MONAGHAN

Diciembre 2002 Blanda Luzia Christa STAMMEN

Sandwich, Kent, England
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CESION

Por contraprestaciéon valiosa pagada a nosotros por PFIZER LIMITED.,,
sociedad constituida en virtud de las leyes del Inglaterra cuya direccién
postal completa es Ramsgate Road, Sandwich, Kent CT13 9NIJ, Reino
Unido, por el presente vendemos y traspasamos a la citada PFIZER
LIMITED, todo nuestro derecho, titulo e interés en y sobre nuestro
invento de una nueva y (til mejora en DERIVADOS DE NICOTINAMIDA
UTILES COMO INHIBIDORES DE PDE4, en cuanto respecta a la Republica
de Colombia, tal como se indica y describe plenamente en la
especificacion y por el presente autorizamos y solicitamos al
Comisionado de Patentes de Colombia expedir dicha patente a nombre de
la citada PFIZER LIMITED, de conformidad con esta Cesion.

En fe de lo cual, firmamos de nuestro pufio y letra,

La Jolla, California, USA - Simon BAILEY

Lugar, fecha y firma - Elisabeth Colette Louise GAUTIER

Albano, NY, USA 23/12/02 (Fdo)Alan John Henderson
Lugar, fecha y firma - Alan John HENDERSON

Groton, Connecticut, USA - Thomas Victor MAGEE

Groton, Connecticut, USA - Anthony MARFAT

Sandwich, Kent, England Diciembre 2002 John Paul MATEIAS

Groton, Connecticut, USA - Dale Gordon MCLEOD

Sandwich, Kent, England Diciembre 2002 Sandra Marina MONAGHAN

Diciembre 2002 Blanda Luzia Christa STAMMEN

Sandwich, Kent, England



PC22066A

CESION

Por contraprestacion valiosa pagada a nosotros por PFIZER LIMITED.,
sociedad constituida en virtud de las leyes del Inglaterra cuya direccién
postal completa es Ramsgate Road, Sandwich, Kent CT13 9NIJ, Reino
Unido, por el presente vendemos y traspasamos a la citada PFIZER
LIMITED, todo nuestro derecho, titulo e interés en y sobre nuestro
invento de una nueva y Gtil mejora en DERIVADOS DE NICOTINAMIDA
UTILES COMO INHIBIDORES DE PDEA4, en cuanto respecta a la Republica
de Colombia, tal como se indica y describe plenamente en la
especificacion y por el presente autorizamos y solicitamos al
Comisionado de Patentes de Colombia expedir dicha patente a nombre de
la citada PFIZER LIMITED, de conformidad con esta Cesion.

En fe de lo cual, firmamos de nuestro pufio y letra,

La Jolla, California, USA - Simon BAILEY

Lugar, fecha y firma - Elisabeth Colette Louvise GAUTIER

Lugar, fecha y firma - Alan John HENDERSON
18 de diciembre de 2002 (Fdo) Thomas Victor Magee
Groton, Connecticut, USA - Thomas Victor MAGEE

18 de diciembre de 2002 (Fdo) Anthony Marfat
Groton, Connecticut, USA - Anthony MARFAT

(Fdo) John Paul Mathias
Sandwich, Kent, England - 16 de diciembre 2002 John Paul MATHIAS

18 de diciembre de 2002 {(Fdo) Dale Gordon Mcleod
Groton, Connecticut, USA - Dale Gordon MCLEOD
Fdo) Sandra Marina Monaghan

Sandwich, Kent, England - 16 de diciembre 2002 Sandra Marina MONAGHAN

{Fdo) Blanda Luzia Christa Stammen
Sandwich, Kent, England- 16 diciembre 2002 Blanda Luzia Christa S'I‘AMMEN
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ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER INC,, a corporation organized under the laws of the
State of Delaware, United States of America of 235 East 42nd Street, New York, New York 10017, United
States of Amerlea, I (we) do hereby sell and assign to the said PFIZER INC., all my (our) right, title and
interest in and to my (our) invention for 3 new and useful Improvement in

NICOTINAMIDE DERIVATIVES USEFUL AS PDE4 INHIBITORS

so far ns the Republic of Colombia is concemned, as fully set forth and described in the specification, and I (we)
do hereby authorize and request the Commissioner of Patents of Colombia to issue said patent to the said

PFIZER INC. in accordance with this assignment.

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

PFIZER LIMITED

0 Jonuvory 200

andwic t,

EXEFCNT'ON
Centified Verilier] arv authenticated

In The Town OF Eghum In Surrcy
Thi /Z o % 2ot

KENNETH GREENWOOD
NOTARY PUBLIC
HORNE ENGALL AND FREEMAN

3114
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APOSTILLE
(Hague Convention of 5 October 1961 / Convention de Ls Haye du § octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1. Cowntry: United Kingdom of (rest Britain and Northen Ireland
Pays: Roysume-Uni de Grande-Bretagne et d'Trlande du Nord
Thia public document / Le présent acte public

2. Hzs been vigned by K Greenwood

a & signé par
3, Acting inthe capacityof Notary Publkc

agissant en qualité de
4. Beanthe scal/rismp of  The Sald Notary Public

est revitu du sceanftimbre de

Certified/Attesté

5. o London/A Londres 6. thaic 14 July 2004

7. by Her Majesty's Principal Secretary of State for Foreign and Commonwealth Affnirs /
per le Secrétaire d'Etat Principal de Sa Majestd sux AfThires Etrangéves et du Commonwealth.

8. Number/sous No G464075

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

Far e Secrosmy of Skite 7 Poswr ls Secrivaiee FEgt

If this document is to be used in a country which is not party to the Hague Convention of § October 1961,
it should be presemted to the consular section of the mission representing that country.
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ASSIGNMENT

Far valuable consideration paid to me (us) by PFIZER LIMITED a corporation organized under the laws of
England whose full post office address is Ramsgate Road, Sandwich, Kent, CT13 9NJ, United Kingdom,
1 (we) do hereby sell and assign to the said PFIZER LIMITED, all my (our) right, title and interest in and to
my (our) invention for a new and useful Improvement in NICOTINAMIDE DERIVATIVES USEFUL AS
PDE4 INHIBITORS s0 far as the Republic of Colombia is concerned, as fully set forth and described in the
specification, and I (we) do hereby authorize and request the Commissioner of Patents of Colombia to issue said

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

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

0 » - Simon Y
Ylibowrne ,Au Ml - o\ -]} ‘a,a- Gt Lo Gackar
Place, date and signature - Elisabeth Colette Louise GAUTIER

Place, date and signature - Alan John RENDERSON

Groton, Comnecticut, USA - 1homas Victor MAGEE

Groton, Connecticut, USA - Anthony MARFAT

Sandwich, Kent, England. December 2002 - John Paul MATHTAS

Groton, Connecticut, USA - Dale Gordon MCLEOD

Sandwich, Kent, England. December 2002 - Sandra Marina MONAGHAN

Sandwich, Kent, England. December

EXECUTION .
Certitied Verified anu Authenticated

s W% Ly

NNETH GREENWOOD
KE NOTARY PUBLIC
HORNE ENGALL AND FRFEMAN



>

APOSTILLE
(Hagus Canvention of 5 October 1961 / Convention de L Haye du 5 octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
Country: United Kingdom of Great Britain and Northern Ireland
Pays: Roymmne-Uni de Grande-Bretagne et d'Iriande du Nord
This public document / L présent acte public

Hus been signed by K Greeawood
2 & signé par
Acting in the capacity of Notary Publie
agissant en qualité de
Bears the seal/stamp of ~ The Sald Notary Publle
ot reviiu du seemtimbre de
Catifled/Aticsid
at London/i Londres 6. thelle 14 July 2004

by Her Majesty's Principal Secretary of State for Forvign end Commonwealth AfTairs /
par le Secrétaire d'Eist Principal de Sa Mjesté sux Affaires Etrangires et du Commonwealth,

Number/sous No G464083

Stamp: 10, Signmure: S Gardiper

Far S Seyekay of Siaie / Powr & Secritaire d St

If this document is to be used in a country which is not party to the Hague Convention of 5 October [961,

it should be presemed 1o the consular section of the mission representing that country.
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ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER LIMITED a corporation organized under the laws of
England whose full post office address is Ramsgate Road, Sandwich, Kent, CT13 9NJ, United Kingdom,
I (we) do hereby sell and asgign to the said PFIZER LIMITED, ell my (our) right, title and interest in and to
my (our) invention for a new and useful Improvement in NNICOTINAMIDE DERIVATIVES USEFUL AS
PDE4 INHIBITORS so fiar as the Republic of Colombia is concerned, as fully set forth and described in the
specification, and I (we) do hereby authorize and request the Commissioner of Patents of Colombia to issue said

patent to the said¢ PFIZER LIMITED in accordance with this assignment.

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

L4

A IL\IIL\‘D'L

a Jolla, ornia, - Simon

Place, date and signature - Elisabeih Coletic Louisc GAUTIER

Place, date and signature - Alan John HENDERSON

Groton, Connecticut, USA - Thomas Victor MAGEE

Groton, Connecticut, USA - Anthony MARFAT

Sandwich, Kent, Bogland. December 2002 - John Faul MATHIAS

Groton, Connecticuf, USA - Dale Gordon MCLEOD

Sandwich, Kent, England. December 2002 - Sandra Marina MONAGHAN

Sandwich, Kent, England. December 2002 - Blanda Luzia Christa STAMMEN

14
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ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER LIMITED a corporation organized under the laws of
England whose full post office address is Ramspate Road, Sandwich, Kent, CT13 9NJ, United Kingdom,
I (we) do hereby sell and assign to the said PFIZER LIMITED, all my (our) right, title and interest in and to
my (our) invention for a new and useful Improvement in NICOTINAMIDE DERIVATIVES USEFUL AS
PDE4 INHIBITORS so far as the Republic of Colombis is concerned, as fully set forth and described in the
specification, and I (we) do hereby authorize and request the Commissioner of Patents of Colombia to issue said

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

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

La Jola, California, USA - Simon BAILEY

Place, date and signature - Elisabeth Colefts Louise GAUTIER

é%z ;/Uz! U.M’ %Bé/‘béu— /M——

Grotan, Connecticut, USA - 1homas Victor MAGER

Groton, Connecticut, USA - Anthony MARFAT

Sandwich, Kenf, England. December 2002 - Jobn Paul MATRIAS

Groton, Connecticut, USA - Dalc Gordon MCLEOD

Sandwich, Kent, England. December 2002 - Sandra Marina MONAGHAN

Sandwich, Kent, England. December 2002 - Blanda Luzia Christa STAMMEN

1%
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ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER LIMITED s corporation organized under the laws of
England whose full post office address is Ramsgate Road, Sandwich, Kent, CT13 9NJ, United Kingdom,
I {we) do hereby sell and assign to the said PFIZER LIMITED, all my (our) right, title and interest in and to
my (owr) invention for & new and useful Improvement in NICOTINAMIDE DERIVATIVES USEFUL AS
PDE4 INHIBITORS so far as the Republic of Colombia is concemed, as fully set forth and described in the
specification, and I (we) do hereby authorize and request the Commissioner of Patents of Colombia to issue said
patent to the said PFIZER LIMITED in accordance with this assignment.

In witness whereof 1 {we) have hereunto set my (our) hand(s) this

La Jolla, Califomia, USA - Simon BAILEY

ace, date and signature - & olette Louise GA

Place, date and signature - Alan John HENDERSON

18 December 2002
Groton, Connecticut, USA - Thomas

18 December 2002 9—4-..-.___1

Groton, Connecticut, USA - Anthony MARFAT 174

ok Cad A

Sandwich, Kent, England. [, December 2002 - John Paul MATHIAS

Sandwich, Kent, England. {{,  December 2002 - Sandra Marina MONAGHAN A

CL'I\' Cogla A

Sandwich, Kent, England. Ilp December - Bla uzin tn
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WO 03/068235-A1

(51) lotermational Pawent Classificmiion™  AGIK 31/458,
AGIP 2900, 1140, COTD 405/12. 213/82, 40112, 45104

(21) international Application Number: PCTABU30439
{22) International Flling Date: 3 February 2003 (03.02.2003)
(25) Filing Langusge: Lnglish
(26) Pablicatlon Langunge: Huglish

{30) Priority Data:

0203196.1 11 Febnmry 2002 (11.02300%) GB
02209997 10 Sepeember 2007 (10.09.2002) GB
0224453.1 21 October 2002 (21.10.2002)  GB
02271393 20 Novemher 2002 (20.112002) GB

{71) Applicsut (for GB onlv): PFIZER LIMITED [GB/GB);
Rumgsgate Road. Sandwich, Kent CT13 9NJ (GB).

(71) Applicant (Jor all devignmed Siares exccpt GB. US):
PFIZER INC. [UISAJS]; 235 Bt 42nd Strees, New York,
NY 10017 (US).

(72) JToventers: and

{75) Inventers/Applicants (for US only): BAILEY, Simon
[GR/US|: Phizer Givbal Research and Development.
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{57) Abstract: The invention relates o micotinamile derivatives of
formole {1)and w processes for the preparation of. intermediates nsed
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derivatives. The nicotinamide derivaiives according (o the present in-
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diseases, disorders und ( conditions, in particular inflammatory. aller-
gic. rapiralory discuscs, disorders and conditions, as well 2s wounds.
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NICOTINAMIDE DERIVATIVES USEFUL AS PDE4 INHIBITORS

This invention relates to nicotinamide derivatives of general formula :

0O
R1 N N/Y\Z/R‘
| H
-
Ry N7 X
R

in which Ry, Rz, Ra, Ry, X, Y, and Z have the meanings indicated below,

and to processes for the preparation of, intermediates used in the preparation
of, compositions containing and the uses of, such derivatives.

The 3',5'-cydlic nuclectide phosphodiesterases (PDEs) comprise a large
class of enzymes divided into at least eleven different families which are
structurally, biochemically and pharmacologically distinct from one another.
The enzymes within each family are commonly referred to as isoenzymes, or
isazymes. A total of more than fifteen gene products is included within this
class, and further diversity results from differential splicing and post-
transiational processing of those gene products. The present mvention is
primarily concemed with the four gene products of the fourth family of PDEs,
i.e., PDE4A, PDE4B, PDE4C, and PDE4D. These enzymes are collectively
referred to as being isoforms or subtypes of the PDE4 isozyme family.

The PDE4s are characterized by selective, high affinity hydrolytic
degradation of the second messenger cyclic nucleotide, adenosine 3',5'-cyclic
monophosphate (CAMP), and by sensitivity to inhibition by rolipram. A number
of selaective inhibitors of the PDE4s have been discovered in recent years, and
beneficial pharmacological effects resulting from that inhibifion have been
shown in a variety of disease models (see, e.g., Torphy et al., Environ. Health
Perspect. ,1894, 102 Suppl. 10, p. 79-84 ; Duplantier ef al., J. Med. Chem.,
1996, 39, p. 120-125 ; Schneider ot al., Pharmacol. Biochem. Behav., 1995, 50,
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p. 211-217 ; Banner and Page, Br. J. Pharmacol.,, 1995, 114, p. 93-98 ;
Bamette of al., J. Pharmacol. Exp. Ther., 1995, 273, p. 674-679 ; Wright et al,,
Can. J, Physiol. Pharmacol., 1997, 75, p. 1001-1008 ; Manabe eof al., Eur. J.
Pharmacol., 1997, 332, p. 97-107 and Ukita ef al., J. Med. Chem., 1999, 42, p.
1088-1099). Accordingly, there continues to be considerable interest in the ait
with regard to the discovery of further selective inhibitors of PDE4s.

Successful results have already been obtained In the art with the
discovery and development of selective PDE4 inhibitors. /n vivo, PDE4
inhibitors reduce the influx of eosinophils to the lungs of allergen-challenged
animals while also reducing the bronchoconstriction and ‘elevated bronchial
responsiveness occuming after allergen challenge. PDE4 inhibitors also
suppress the activity of immune celis (including CD4* T-ymphocytes,
monocytes, mast cells, and basophils), reduce pulmonary edema, inhibit
excitatory nonadrenergic noncholinergic  neurotransmission (eNANC),
potentiate inhibitory nonadrenergic noncholinergic neurotransmission (INANC),
reduce airway smooth muscle mitogenesis, and induce bronchodilation. PDE4
inhibitors also suppress the activily of a number of inflammatory cells
associated with the pathophysiology of COPD, including
monocytes/macrophages, CD4* T-lymphocytas, eosinophils and neutrophils.
PDE4 inhibitors also reduce vascular smooth muscle mitogenesis and
polentially interfere with the ability of airway epithelial cells to generate pro-
inflammatory mediators. Through the release of neutral proteases and acid
hydrolases from their granules, and the generation of reactive oxygen species,
neutrophils contribute to the tissue destruction associated with chronic
inflammation, and are further implicated in the pathology of conditions such as
emphysema. Therefore, PDE4 inhibitors are particularly useful for the treatment
of a great number of inflammatory, respiratory and allergic diseases, disorders
or conditions and for wounds and some of them are in clinical development
mainly for tretament of asthma, COPD, bronchitis and emphysema,

The effects of PDE4 inhibitors on various inflammatory cell responses
can be used as a basis for profiling and selecting inhibitors for further study.
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These effects include elevation of cAMP and inhibition of superoxide
production, degranulation, chemotaxis, and tumor necrosis factor alpha (TNFa)
reiease in eosinophils, neutrophils and monocytes.

Some nicotinamide derivatives having a PDE4 inhibitory activity have
already been synthetized. For example, the patent application N® WO 98/45268
discloses nicotinamide derivatives having activity as selective inhibitors of
PDE4D isozyme. These selective PDE4D inhibitors are represented by the
following formula :

(®),|
R* N7 TE(CH )R
(C),

wherein r may be equal to 0, (A)y, may be oxygen and (B), may be NH, o0 may
be equal to 0 or 1, R? and R® may be taken together with the carbon to which
they are attached to form a (C3-Cy)cycloalkyl ring, (D), may be absent or may
be —NH- or —-N(C+-Cs)alkyl-, @ may be equal to 0 or 1, R* may be absent or
may represent a carboxy, R' may be choosen from numerous substituents
among which a (Ci-Celalkyl, a (Cs3-Cy)cycloalkyl, a (Ce-Cio)aryl or an
(un)saturated (C;-C)heterocyclic group, wherein each of said cycloalkyl, aryl or
heterocycle may be optionally substituted by one to three substitutents.

The patent application N° WO 01/57036 also discloses nicotinamide
derivatives which are PDE4 inhibitors useful in the treatment of various
inflammatory allergic and respiratory diseases and conditions, of formula :

9
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L. rd (Q z
N‘ w oy m
Rb
(O) R4
RS
R6

wherein In particular : nis 1 or 2, mis 0to 2, Y is =C(RE)- or [N>(O)}-, W is —
O-, -8(=0) or -N(Ra)-, Q represents various rings among which the monocydiic
(Cs-Cr)cycloalkyl moieties, Z is -OR;2, -C(=0)R1z or CN and Ry is choosen

from alkyl, alkenyl, cycloalkyi, phenyl, benzyl and monocyclic heterocydlic
moieties.

However, there is still a huge need for additional PDE4 inhibitors

showing improved therapeutic index with possibly lesa adverse effects such as
for example emesis.

Thus, the present invention concems new nicotinamide derivatives of
general formula (1) :

in which :
¢ Ry and R; are each @8 member independently selected from the group

consisting of hydrogen atom, halo, cyano, (C+-Cy)alkyl and (C,-C4)alkoxy,
@ Xis -O-, -S- or -NH-,

¢ R; is a member selected from the groups consisting of :

(a) phenyl, naphthyl, hetercaryl and (CsCs)cycloalkyl, each optionally
substituted with 1 to 3 substituents each independently selected from the group
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consisting of halo, cyano, trifluoromethyl, trifiuoroethyl, trifiuoromethoxy,
trifluorosthyloxy, (C1-Ce)alkyl, (C1-Ci)alkoxy, (Ci-Cilthioalkyl, —C(=O)NH,, -
C(=O)NH((C+-C,)alkyl), hydroxy, -O-C(=0)(C+-Cs)alkyl, -C(=0)-0-(C1-Ca)alkyl,
hydroxy(C1-C.)alkyl, (Cy-Cs)cycloalkyl and (Cs-Ca)cycloalkyloxy, or

{b) the bicyclic groups conforming to one of the following structures (1.1) to

R

(1.1) (1.2) (1.3) (1.4)
where the symbol *+" indicates the point of attachment of each partial formula
(1.1) through (1.4) to the remaining portion of formuia (1),
< Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8) :

/Un\ /O"'/ )/f)"/ -/UR?‘\“

(1.5) (1.6) (1.7) (1.8)

where the symbol “«" indicates the point of attachment of each partial formula
(1.5) through (1.8) to the remaining portions -NH- of formula (1) and “="
indicates the poini of attachment of each partial formula (1.5) through (1.8) to
the remaining portions Z of formula (1),

and wherein Rs is a member selected from the groups consisting of (C1-C,)alkyl
and phenyl(C1-C,)alkyl, where said phenyl group is optionally substituted with 1
to 3 substituents each independently selected from the group consisting of
halo, cyano, (C+Cslalkyl. (Ci-Ci)alkoxy, hydroxy, hydroxy(C4-Cs)alkyl,
carboxyic acid (-COOH), -C(=0)O0-(Ci-Cslalkyl, (C:+-Cilhaloalkyl and
C(=O)NH,
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¢ Z is a member selected from the group consisting of partial formulas (1.9)
through (1.15) -

)cj)\ )?\ - o\\ ’zo 0\‘ 'lo
N P S\
* L L H | ¥ - H
(1.9) (1.10) (1.11) (1.12)
ol i
INTL/) N -
e s
. /ﬁ\/n:s{ L ‘Nk - * \[r
ol \o H o
(1.13) (1.14) (1.15)

where the symbol *" indicates the point of attachment of each partial formula
(1.8) through (1.15) to the remalining portions Y of formula (1) and “~" indicates
the point of attachment of each partial formula (1.9) through (1.15) to the
remaining portions R, of formula (1),
< or allematively Y-Z together represents a group of formula (1.16):

0

NH

(1.16)
where the symbol *" indicates the point of attachment of the partial formula
(1.16) to the remaining portions —-NH- of formula (1) and “~" indicates the point
of attachment of the partial formula {1.16) to the remaining portions —R, of
formula (1),
< and R, is a member selected from the groups consisting of :
(a) phenyl, naphthyl heteroaryl and (Cs-Cs)cycloalkyl, each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), -C(=0)-0{C+-Cslalkyl, <(C-C)alkyl-
COOH, -{C1-Cs)alkyl-C(=0)-O-(Cy-C4)alkyl, halo, cyano, -C(=ONH., -{Ci-
Ca)alkyl, {C1-Cs)alkoxy, (C1-Ca)naloalkyt, hydroxy and hydroxy(C4-C)alkyl, or
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(b) (Cs-Ce)alkyl optionally substituted by 1 or 2 substituents independently
selected from the group consisting of hydroxy, carboxylic acid, -C(=0)-O~(C,-
C,)alkyl, phenyl, naphthyl, heteroaryl or {C3-Cs)cycloalkyl group, where said
phenyl, naphthyl, heterparyl and (Ca-Cs)cycloalkyl groups are each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisfing of carboxylic acid (-COOH), C(=0)O(Cs-Cs)alkyl, halo, cyano, -
C(=ONH,, (Ci-Cilalkyl, (Cq-Cy)alkoxy, (Ci-Ci)haloalkyl, hydroxy and
hydroxy(C+-C.)alkyl,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1) when :

% R, is selected from the group consisting of hydrogen atom, halo and methy,
¢ Rz is a hydrogen atom,

¢ Xis-0-,

& Rj; is a phenyl substituted by a (C4-C4)}thioalkyl in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, (C1-Cj)alkyl and (C1-Cj)alkoxy,

¢ Y is a partial formula (1.5) or (1.8) :

| )CI’N\ | /O/R'T'\..

(1.5) (1.8)
where the symbol “+" indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and “~" indicates the point of
attachment of each partial formula to the remalning portions Z of formula (1),
and wherein Rs is 8 member selected from the groups consisting of (C1-C4)alkyl
and phenyC1-Cs)alkyl, where said phenyl group is optionally substituted by
halo, (C4-Ca)alkyl, (C-Cs)alkoxy or hydroxy, and
< Zis a radical -C{=0)-

A
2]
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then R, cannot be :

a) a (Ca-Cs)cycioalkyl optionally substituted by (C4-Cs)alkyl,

b) a phenyl or 2 5- or 6-membered heterocyclic ring incorporating 1 to 3
heteroatom(s) independently selected from N, O and S, which phenyl and
heterocydic ring are each optionally substituted by hydroxy, halo, (C+-Ca)alkyl
or (Cy-Cs)alkoxy, or

c) a (C1-Cs)alkyl optionally substituted with a hydroxy, or with a phenyi ora 5- or
6-membered heterocydic ring incorporating 1 to 3 heteroatom(s) independently
selected from N, O and S, which phenyl and heterocyciic ring are each
optionaily substituted by hydroxy, halo, {(C4-Cs)alkyl or (C4-Cs)alkoxy,

2)and when :

< R, is selected from the group consisting of hydrogen atom, halo and methyl,
< Rz is a hydrogen atom,

¢ Xis -O-,

© R, is a phenyl substituted by a (C4-C)thioalkyl in the -3 or -4 position of said
phenyl and is also optionally substitied by 1 substituent selected from the
group consisting of halo, (C+-C3)alkyl and (C+-C3)alkoxy, and

¢ Y-Z represents a partial formula (1.16) :

(1.16)
where the symbol “+" indicates the point of attachment of the pariial formula
(1.16) to the remaining portions ~NH- of formula (1) and “~" indicates the point
of attachment of the partial formula (1.16) to the remaining portions —R4 of
formula (1),

then R cannot be :

a) a (Cy-Cy)cycloalkyl or

b) a (C,-Cg)alkyl optionally substituted by a phenyl or a 5 or 6-membered
heterocyclic ring incorporating 1 to 3 heteroatom(s) independently selected
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from N, O and S, which phenyl and heterocyclic ring are each optionally
substituted by hydroxy, halo, (C1-Cs)alky! or (C4-Cs)atkoxy,

3) and when :

% R, is selected from the group consisting of hydrogen atom, halo and methyl,
¢ R2 is a hydrogen atom,

¢ Xis-0-,

©¢ Rj is a phenyl substituted by a (C+-Cs)thioalkyl in the -3 or —4 pasition of said
phenyl and is also optionally substituted by 1 or 2 substituent(s) each
independently selected from the group consisting of halo, (C;-Cs)alkyl and (C4-

Cs)alkoxy, and

¢ Y is a partial formula (1.6) :
(1.6)

where the symbol *+* indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and "«»" indicates the point of
attachment of each partial formula to the remaining portions Z of formuia (1),
and

¢ Z is a radical =C(=0}-,

then R4 cannot be a (C1-Cg)alkyl optionally substituted by a hydroxy, or by a 5-
or 6-membered heterocycdlic ring Incorporating 1 to 3 heteroatom(s)
independently selected from N, O and S.

it has been found that these nicotinamide derivatives are inhibitors of
PDE4 isoenzymes, particulady useful for the treatment of inflammatory,
respiratory and allergic diseases and conditions or for wounds by showing
excellent therapeutic utility and therapeutic index.

-
22
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In the here above general formula (1), halo denotes a halogen atom
selected from the group consisting of fluoro, chioro, bromo and iodo in
particular fluoro or chloro.

(C+-Ca)alkyl or (C+~-Ce)alkyl radicals denote a straight-chain or branched
group containing respectively 1 to 4 and 1 to 8 carbon atoms. This also applies
if they carry substituents or occur as substituents of other radicals, for example
in (C+-Cy)alkoxy radicals, (C1-Cylthioalkyl radicals, (Cs-C,)haloalkyl radicals,
hydroxy(C,-C4)alkyl radicals, C(=0)O(C+-C.)alkyl radicals etc... . Examples of
suitable (Cy-C.)alkyl and (C41-Cgalkyl radicals are methyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, fert-butyl, pentyl and hexyl. Examples of
sultable (C+-C,)alkoxy radicals are methoxy, ethoxy, n-propyloxy, iso-propyloxy,
n-butyloxy, iso-butyloxy, sec-butyloxy and tert-butyloxy. Examples of suitable (C,-
Cs)thioalkyl radicals are thiomethyl, thioethyl, thio-n-propyl, thio-iso-propyl, thio-
n-butyl, thio-iso-butyl, thio-sec-butyl and thio-fert-butyl. (C-C,)haloalkyl radicals
are alkyl radicals substituted by halo. They can contain 1, 2, 3, 4, 5,6 or 7
halogen atoms, if not stated otherwise. Said halo is preferably a fluoro, a
chioro, a bromo or a icdo, in particular fluoro or chloro. For exampie in a fluoro-
substituted alkyl radical, a methyl group can be present as a trifluoromethyl
group. The same applies to hydroxy(C1-C4)alkyl radicals except that they are
alkyl radicals substituted by a hydroxy group (-OH). According to a preferred
embodiment of said invention, such radicals contain one hydroxy substituent.
Examples of suitable hydroxy(Ci-Cs)alkyl radicals are hydroxymethyl, 1-
hydroxyethyl or 2-hydroxyethyl.

(Cs-Ce)cycloalkyl radicals represent 3-membered to B8-membered
saturated monocydiic rings. Examples of suitable {Cs-Ca)cycioalkyl radicals are
in particular cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and
cydooctyl. These radical can be optionally substituted as indicated in the
definition of Ri. Examples of substituted (Cs-Cs)cycloalkyl radicals are for
example 2-methylcyciohexyl, 3-methyicyclohexyl, 4-methylcyclohexyl, 5-
methylcyclohexyl, 6-methyicyciohexyl, 2-hydroxycyciohexyl, 3-
hydroxycyciohexyl, 4-hydroxycyciohexyl, S-hydroxycyclohexyl, 6-
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hydroxycyclohexyl, 2-flucrocyclohexyl, 3-flucrocyclohexyl, 4-fluorocyclohexyl, 5-
fiuorocyclohexyl, 6-fluorocyclohexyl 2-methyl-3-hydroxycyclohexyl, 2-methyl-4-
hydroxycyclohexyl, 2-hydroxy-4-mathylcyclohexyl, etc... .

in the hereabove general formula (1), heterocaryl is a radical of a
monocyclic or polycyclic aromatic system having 5 to 14 ring members, which
contains 1, 2, 3, 4 or 5 heteroatom(s) depending in number and quality of the
total number of ring members. Examples of heteroatoms are nitrogen (N),
oxygen {O) and sulphur (S). If several heteroatoms are contained, these can be
identical or different. Hetaroaryl radicals can also be unsubstituted,
monosubstituted or polysubstituted, as indicated in the definition of R; and Ry
hereabove for general formula (1) according to the present invention. Preferably
heteroaryl is 8 monocyclic or bicyclic aromatic radical which contains 1, 2, 3 or
4, in particular 1, 2 or 3, identical or different heteroatoms selected from the
group consisting of N, O and S. Particularly preferably, hetercaryt is a
monocyclic or bicyclic aromatic radical having 5 to 10 ring members, in
particular a 5-membered to 6-membered monocydlic aromatic radical which
containg (i) from 1 to 4 nitrogen hetercatom(s) or (i) 1 or 2 nitrogen
heteroatom(s) and 1 oxygen heteroatom or 1 sulphur heteroatom or (jii) 1 or 2
oxygen or sulphur heteroatom(s). Examples of suitable heteroaryl radicals are
the radicals derivated from pyrrole, furan, furazan, thiophene, imidazole,
pyrazole, oxazole, isoxazole, thiazole, isothiazole, tetrazole, triazine, pyridine,
pyrazine, pyrimidine, pyridazine, indolizine, indole, isoindole, indazole, purine,
naphthyridine, phthalazine, quinoline, isoquinoline, quinoxaline, quinazoline,
cinnoline, and benzo-fused derivatives of these heteroaryls, such as for
example benzofuran, benzothiophene, benzoxazole, and benzothiazole.
Particularly preferred are the heteroaryl radicals selected from pymolyl,
pyrazolyl, 1,2,3-friazolyl, 1,2,4-triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, 1,2, 4-oxadiazolyl, 1,3,4-oxadiazolyl, furanyl, thienyl, pyridinyl,
pyridazinyl, pyrimidinyl, and pyrazinyl. Nitrogen heteroaryl radicals can also be
present as N-oxides or as quatemary salts.

23
{3
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In the general formula (1) according to the present invention, when a
radical is mono- or poly-substituted, said substituent(s) can be located at any
desired position(s). Also, when a radical is polysubstituted, said substituents
can be identical or different, unless otherwise stated.

The nicotinamide derivatives of the formula (1) can be prepared using
conventional procedures such as by the following illustrative methods in which
Ry, R2, R3, Ri. X, Y, and Z are as previously defined for the nicotinamide
derivatives of the formula (1) unless otherwise stated.

Where Z in the general formula (1) represents a group of partial formula
(1.9) through (1.15), the nicotinamide derivatives of the formula (1) may be
prepared starting from a compound of formula (2.1) :

where Ry, R2, X, R; and Y are as previously described for the nicotinamide
derivatives of formula (1).

Where Z represents a group of partial formula (1.11), (1.12) or (1.14),
the compounds of formula (2.1) may be reacted with the corresponding Ry-
sulfonyl chioride derivative (RySO,Cl or R{NHSO;CI or R(C(=O)NHSO.C) in a
suitable solvent (e.g. dichloromethane) and in the presence of an organic base
(e.g. triethylamine) at a temperature ranging from 0°C to room temperature
(about 20°C).

Where Z represents a group of partial formula (1.9), (1.13) or (1.15), the
compounds of formula (2.1) may be meacted with the comesponding Ry-
carboxylic acid derivative (R«COOH or R(SONH-CH-COOH or R«C(=O)NH-
CH2-COOH) using an activating agent in the presence of a suitable solvent (e.g.
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dimethylformamide) and organic base (e.g. N-methylimorpholine) at room

temperature. Activation of the acid may be achieved by using for example :

a) 1-hydroxybenzotriazole and 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
hydrochloride, or

b) carbonyldiimidazole, or

¢) oxalyl chloride and dimethylformamide (with dichloromethane as the
solvent), or

d) o-{7-azabenzotriazol-1-yl}-N,N,N’,N-tetramethyluronium  hexafiuorophos-
phate (HATU reagent).

Where Z represents a group of partial formula (1.10), the compounds of
formula (2.1) may be reacted with carbonyldiimidazole in a suitable solvent
(such as dichloromethane) or with a phosgene equivalent (such as triphosgene)
and the obtalned intermediate is reacted with an amine bearing the substituent
Rs.

it must be emphasized that when Rz and Ry in the nicotinamide
derivatives of formula (1) represent alkoxy substituted phenyl rings, these
structures can be converted to the hydroxy analogue using certain deprotection
conditions well-known by the one skilled in the art. Similarly when R, contains
an ester functionality, these structures can be easlly converted to the carboxylic
acid by simple saponification using alkali metal hydroxides well-known by the
one skilled in the art.

The compounds of general formula (2.1) may be prepared by removal of
the protecting group “Prot” from the compounds of general formula (3.1) :

4
2y
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wherein Ry, Rz, X, R3 and Y are as previously described for the nicotinamide
derivatives of formula (1) and Prot is a suitable protecting group, which indudes
but is not limited 1o benzyl or a carbamate (e.g. butoxycarbonyl), by methods
well known to those skilled in the art.

The compounds of formula (3.1) may be prepared according to two
synthetic routes. The first synthetic route is shown in scheme 1 :

(3.1)

whenrein Ry, Rz, X, Rs, Y and Prot are as previously described and R’ represents
a (C1-Cs)alkyl radical.

In a typical procedure the nicotinate ester of the formula (6) may be
reacted with the appropriate alcohol, thiol or amine of formula RyXH (7) in the
appropriate solvent (for exampie dimethylformamide or dioxan) containing a
base, such as cesium carbonate, at temperatures ranging from room
temperature to 100°C to give a compound of the formula (5.1). This can be
saponified with an alkali-hydroxide to give an acid of the formula (4.1) which is
then converted to a compound of the formula (3) by reaction with a
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monoprotected diamine of the formula NHx>-Y-Prot, using an activating agent
such as those described in one of the activation methods outlined bafore (i.e. a)
{-hydroxybenzotriazole and 1-(3-dimathylaminopropyl)-3-ethyicarbodiimid
hydrochloride or b) carbonyldiimidazole or ¢) oxalyt chloride and
dimethylfformamide or d)} HATU reagent with dichloromethane as the solvent).

According to another alternative, the compounds of formula (3.1) may be
prepared as shown in scheme 2 :

O o]
Ry N i R; N cl
(6)

(5.2)
/Y\
H,N"  “Prot
O
R Y~ Y
| N P R'I‘Tﬂ‘n’ “Prot
Z —-— | _ H
R; N ’f RyXH R; N~ ~Cl
R, 7
(3.1) @ (4.2)
Scheme 2

wherein Ry, Rz, X, Rs, Y, R and Prot are as previously described.

In a typical procedure the nicotinate ester of the formula (6) may be
hydrolysed using an alkaline metal hydroxide to a nicotinic acid of the formula
(5.2), which is reacted with a monoprotected diamine of the formula NH.-Y-
Prot, using one of the activation methods outiined before. The chloropyridine of
the formula (4.2) obtained at the preceding step may then be reacted with the
appropriate alcohol, thiol or amine of formula RyXH (7) in the appropriate
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solvent (for example dimethylformamide or dioxan) containing a base, such as
cesium carbonate, at temperatures ranging from room temperature (about
20°C) to 100°C.

The compounds of formula (6) and {7), as well as the monoprotecied
5 diamine of the formula NH2-Y-Prot, are either commercial or they can be
prepared by conventional procedures well known to the one skilled in the art.

Where Y-Z in the general formula (1) represents together a group of
partial formula (1.16), the nicotinamide derivatives of the formula (1) may be
prapared starting from a compound of formula (2.2) :

(2.2)

10

where Ry, Rz, X, and R; are as previously described for the nicotinamide
derivatives of formula (1), by reaction of an amine bearing a R4 substituent and
using one of the activation methods cutlined before.

The compounds of formula (2.2) may be prepared starting from the
15 comesponding ester of formula (3.2) :

COOR®

R1 N N/O/
| _J_H (32)
RN
Ry

wherein Ry, Rz, X and Ra are as previously described for the nicotinamide
derivatives of formula (1) and R’ represents a (C,-C) alkyl radical or a benzyl
radical. If R” represents a (C4-C,) alkyl radical, the compounds of formula (2.2)
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are obtained via saponification according to the standard procedures, else the
compounds of formula (2.2) are obtained via hydrogenation according to the
standard procedures well known by the one skilled in the art.

The compounds of formula (3.2) may be prepared according to two
synthetic routes. The first synthetic route is shown in scheme 3 :

Q

R1 I \ ORl R1 \ OH
, - 1

Ry N ¢ Ry” "N~ Cl
©)

(5.2)
alkyl-4-amino-
cycichexyl
carboxylate
' o COOR"
o™ AT
Ry N X RXH R N7 “ci
I @)
2y % (4.3)
Scheme 3

where R4, Rz, X, Rs, R'and R" are as previously described.

In a typical procedure, the nicotinic acid of formula (5.2), which is
obtained from a compound of formula (6) as previously described, may be
reacted with an alkyl-4-aminocyclohexylcarboxylate using one of the activation
method outlined before. The chioropyridine of formula (4.3) is then reacted with
the appropriate alcohol, thiol or amine of formula R3XH (7) in the appropriate
solvent (for example dimethylformamide or dioxan) containing a base, such as
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18
cesium carbonate, at temperatures ranging from room temperature (about
20°C) to 100°C.

According to another altemative, the compounds of formula (3.2) may
also be prepared directly from compounds of formula (4.1) as previously
described :

(4.1)

by reaction with an alkyl-4-aminocyclohexylcarboxylate using one of the
activation method outlined before. Said compound of formula (4.1) may be
prepared as already described here above.

According to a final alternative, the nicotinamide derivatives of formula
(1) may also be prepared by reaction of the acid of formula (4.1) as previously
described:

(4.1)

with an amine derivative of formula (8) : NHx-Y-Z-Rs,
using one one of the activation method outlined before. Said compound of
formula (4.1) may be prepared as already described here above.

The amine derivative of formula (8) may be prepared according to the
following scheme 4 :
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z H Z —= H y ]
-y,
HO™" "R, . Prot” Y7 R, Ny~ "R,
(10) Prot—N @) (8)
Scheme 4

wherein Ry, Z and Y are as previously described for the nicotinamide
derivatives of formula {1) and Prot is a suitable protecting group, which includes
but is not limited to benzyl or a carbamate (e.g. butoxycarbonyl).

Iin a typical procedure, the protected amine Prot-NH-Y may be reacted
with the acid of formula (10), using one of the activation methods outlined
praviously. Deprotection of the resulting compound of formula (9) by methods
well known to those skilled in the art, affords the amine of formula (8).

The compounds of formula (10) as well as the monoprotected amine of
the formula Y-Prot-NH-Y, are either commercial or they can be prepared by
conventional procedures well known to the one skilled in the art.

All of the above reactions and the preparations of novel starting
materials using in the preceding methods are conventional and appropriate
reagents and reaction conditions for their performance or preparation as well as
procedures for isolating the desired products will be well-known to those skilled
in the art with reference to literature precedents and the examples and
preparations hereto.

For some of the steps of the here above described process of
preparation of the nicotinamide derivatives of formula (1), it can be necessary
to protect the potential reactive functions that are not wished to react. In such a
case, any compatible protecting radical can be used. In particular methods
such as those described by TW. GREENE (Protective Groups in Organic
Synthesis, A. Wiley-Interscience Publication, 1981) or by McOMIE (Profective
Groups in Organic Chemistry, Plenum Press, 1973), can be used.

Z¥
23
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Also, the nicotinamide derivatives of formula (1) as well as intermediate
for the preparation thereof can be purified according to various well-known
methods, such as for example crystallization or chromatography.

According to a first aspect, particuladly preferred are nicotinamide
derivatives of the formula (1) in which :
¢ R; and R; are each a member independently selected from the group
consisting of hydrogen atom, halo, cyano, (C+-Cq)alkyl and (C4-C,)alkoxy,
% Xis -O-,
¢ R; is a member selected from the groups consisting of :
(a) phenyl optionally substituted with 1 to 3 substituents each independently
selected from the group consisting of halo, cyano, triflucromethyl,
trifluoromethoxy, (Ci-Ci)alkyt or (C4-Cs)alkoxy, (C1-Cylthioalkyl, ~C(=O)NH,, -
C(=O)NH ((C1-C4)alkyl), hydroxy, -O-C(=0)C1r-Cq)alkyl, -C(=0)-0~(C1-Ca)alkyt,
hydroxy (C1-Ca)alkyl, (Cx-Cs)cycioalkyl and (C5-Ce)cycloalkyloxy, or
(b) the bicyclic groups conforming to one of the following structures (1.1) to

(1. ) :

(1.1) (1.2) (1.3) (1.4)
where the symbol “+" indicates the point of attachment of each partial formula
(1.1) through (1.4) to the remaining portion of formula (1),
< Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8) :

H

foalPegil: a¥cn

(1.5) (1.8) 1.7 (1.8)
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where the symbol *+" indicates the point of attachment of each partial formula
(1.5) through (1.8) to the remaining portions —NH- of formula (1) and “ss"
indicates the point of attachment of each pariial formula (1.5) through (1.8) to
the remaining portions Z of formula (1),

and wherein Rs is 2 member selected from the groups conslsting of (C1-C4)alkyl
and phenyl(C4-C.)alkyl, where said phenyl group is optionally substituted with 1
to 3 substituents each independently selected from the group consisting of
halo, cyano, (Ci-C/alkyl, (Ci-Cs)alkoxy, hydroxy, hydroxy(C:-Cs)alkyl,
carboxylic acid, -C(=0)-0O{C1-Cs)alkyl, (C1-Cy4)haloalkyl and —C(=0)NH_,

< Z is a member selected from the group consisting of partia! formulas (1.9)
through (1.11) and (1.15) :

DS LY O

P T "G S g
(1.9) (1.10) (1.11) (115 °

where the symbol *+" indicates the points of attachment of each partial formula

(1.8) through (1.11) and (1.15) to the remaining portions Y of formula (1) and

“«" indicates the point of attachment of each partial formula (1.9} through (1.11)

and (1.15) to the remaining portions R, of formula (1),
% or altematively Y-Z together represents a group of formula (1.16):

(1.16)

where the symbol "+" indicates the point of attachment of the partial formula
(1.186) to the remaining portions —NH- of formula (1) and “«+" indicates the point
of attachment of the partial formula (1.16) to the remaining portions —R, of
formula (1),

< and R, is 2 member selected from the groups consisting of :

(a) phenyl, naphthyl, heteroaryl and (C;-Cs)cycloalkyl, each optionally
substituted with 1 to 3 substituents each independently selected from the group

8
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consisting of carboxylic acid (-COOH), -C(=0)-O-{C1-Ca)alkyl, (Ci-Ca)alkyl-
COOH, (C1-Ca)alkyl-C(=0)}-O-C:-Ca)alkyl, halo, cyano, —C(=O)NH., (C:-
Ca)alkyl, (C1-C4)alkoxy, (C+-Ca)haloalkyl, hydroxy and hydroxy(C-Ca)alkyl, or

(b) (C+-Ce)alkyl optionally substituted by 1 or 2 substituents independently
selected from the group consisting of hydroxy, carboxylic acid, -C(=0)-0-(C;-
Ca)akkyl, phenyl, naphthyl, heteroaryl or (C3-Cs)cycloalkyl group, where sald
phenyl, naphthyl, heteroaryl and (C3s-Cg)cycioalkyl groups are each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid, C(=0)O(C+-Cs)alkyl, halo, cyano, <C(=0)NH,, (C-
Calaliyl or (C4-Clalkoxy, (C1-Cenaloalkyl, hydroxy and hydroxy(C+-C.)alkyi,

or, if appropriate, their phammaceutically acceptable saits and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that ;

1)when:

¢ R, is selected from the group consisting of hydrogen atom, halo and methyl,
< R; is a hydrogen alom,

¢ Xis -0,

¢ R; is a phenyl substituted by a (C+-Cy)thioalkyl in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, {C1-C3)alkyl and (C1-Cs)alkoxy,

< Y ia a partlal formula (1.5) or (1.8) :

H %

/O’"\.. /O’"\..

(1.5) (1.8)
where the symbol °«" indicates the point of attachment of each partial formula to
the remaining portions —-NH- of formula (1) and "~" indicates the point of
attachment of each partial formula to the remalning portions Z of formula (1),
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and wherein Rs is a member selected from the groups consisting of (C,-C,)alkyl
and phenyl(C,-C,)alkyl, where said phenyl group is optionally substituted by
halo, {C+-Cj)alkyl, (C+-Cs)alkoxy or hydroxy, and

< Z is a radical -C(=0)-

then R, cannot be :

a) a (Ca-Ca)cycloalkyl optionally substituted by (C+-Cs)alkyi,

b) a phenyl or a 5- or 6-membered heterocyclic ring incorporating 1 to 3
heteroatom(s) independently selected from N, O and S, which phenyl and
heterocyclic ring are each optionally substituted by hydroxy, halo, {C+-Cs)alkyi
or (C4-Cj)alkoxy, or

c) a (C+-Ce)alkyl optionally substituted with a hydroxy, or with a phenyl or a 5- or
6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s) independently
selected from N, O and S, which phenyl and heterocyclic ring are each
optionally substituted by hydroxy, halo, (C-Cj)alkyt or (C+-Ca)alkoxy,

2) and when :

% R, is selected from the group consisting of hydrogen atom, halo and methyl,
% Rz is a hydrogen atom,

¢ Xis-O-,

% Rj is a phenyl substituted by a (C+-C4)thioalkyl in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, (C+-Cslalkyl and (C+-Cs)alkoxy, and

< Y-2 represents a partial formula (1.16) :

(1.16)
where the symbol “+° indicates the point of attachment of the partial formula
{1.18) to the remaining portions -NH- of formula (1) and “«" indicates the point
of attachment of the partial formula (1.16) to the remaining portions —R of
formula (1),

&5
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then Rq cannot be :

a) a (Cs-Cs)cycloalkyl or

b) a (Ci+-Ce)alkyl optionally substituted by a phenyl or a 5- or 6-membered
heterocyclic ring incorporating 1 to 3 heteroatom(s) independently selected
from N, O and S, which phenyl and heterocyclic ring are each optionally
substituted by hydroxy, halo, (C+-C3)alkyl or (C:-Ca)alkoxy,

3) and when :

¢ R, is selected from the group consisting of hydrogen atom, halo and methyl,
< Rz is a hydrogen atom,

% Xis O,

< Ry is a phenyl substituted by a (C,-C,)thioalkyl in the —3 or —4 position of said
phenyl and is also optionally substited by 1 or 2 substituent(s) each
independently selected from the group consisting of halo, (C+-Cj)alkyl and (C,-

Cs)alkkoxy, and

% Y Is a partial formula (1.6) :

(1.6)
where the symbol “+" indicates the point of attachment of each partial formula to
the remaining portions ~NH- of foomula (1) and "~ indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and
¥ Z is a radical -C(=0)-,

then Ry cannot be a (C+-Cs)alky! optionally substituted by a hydroxy, or by a 5-
or 6-membered heterocydlic ring incorporating 1 to 3 hetercatom(s)
independently selected from N, O and S.

More particularly preferred are the nicotinamide derivatives of the
formula (1) in which :
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< Ry and R; are each a member independently selected from the group
consisting of hydrogen atom and halo,

% Xis -O-,

% Rj is a member selected from the groups consisting of :

(a) phenyl optionally substituted with 1 or 2 substituents each independently
selected from the group consisting of halo, (Ci-Cs)alkyl, (Cy-C,)alkoxy,

trifluoromethyl, trifluoromethoxy, (Cs-Ce)cycloalkyl, (Cs-Ce)cycloalkyloxy and
(C1-Cythioalkyl, or

(b) the bicyclic groups conforming to one of the following structures (1.1), {(1.3)

or(1.4):
o—/

(1.1) (1.3) (1.4)
where the symbol “+" indicates the point of attachment of each partial formula
(1.1), (1.3) or (1.4) to the remaining portion of formula (1),

% Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8) :

| /O/H\" | oy | /6, | /O,“;-‘.\__

(1.5) (1.6) (1.7) (1.8)

where the symbol *+" indicates the point of attachment of each partial formula
(1.5) through (1.8) to the remaining portions —NH- of formula (1) and "»"
indicates the point of attachment of each partial formula (1.5) through (1.8) to
the remaining portions Z of formula (1),

and wherein Rs is a phenyl(Ci-C,)alkyl where said phenyl is optionally
substituted with 1 to 3 substituents each independently selected from the group
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consisting of hydroxy, carboxylic acid, C(=0)O(C1-C4)alkyl and hydroxy(C1-
CA)alkyl,

¢ Z is a member selected from the group consisting of partial formulas (1.9)
through (1.11) and (1.15) :

D S I
R N [ Y
(1.9) . (1.10) (1.11) (1.15) °
where the symbol “+" indicates the points of attachment of each partial formula
(1.9) through (1.11) and (1.15) to the remaining portions Y of formula (1) and
“+" indicates the point of attachment of each partial formula (1.9) through (1.11)
and (1.15) to the remaining portions R4 of formula (1),
% or alternatively Y-Z together represents a group of formula (1.16):
0

jon:

(1.18)
where the symbol "+" indicates the point of attachment of the partial formula
(1.16) to the remaining portions -NH- of formula (1) and “«" indicates the point
of attachment of the partial formula (1.18) to the remaining portiops —R, of
formula (1),
¢ and R, is a member selected from the groups consisting of :
(a) phenyl, naphthyl, hetercaryl and (Cs-Cs)cycioalkyl, each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), -C(=0)-O-(C:-Cylalkyl, (C1-Cq)alkyl-
COOH, (C-Ca)alkyt-C(=0)-0<{C+-Cs)alkyl, halo, (Cs-Calalkyl, (Cy-Cqalkoxy,
hydroxy(C+-C,)alkyl and hydroxy, or
(b) (C+-Celalkyl optionally substituted by 1 or 2 substituents independently
selacted from the group consisting of hydroxy, carboxylic acid, -C(=0)-0-(C+-
Cs)alkyl, phenyl, naphthyl, heteroaryl or (Cs-Cs)cycloalkyl group, where said
phenyl, naphthyl, heteroaryl and (C;-Cg)cycioalkyl groups are each optionally
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substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), C(=0)O(C,-Cy)alkyl, halo, (C+-Cs)alkyl,
(C+-C.)alkoxy, hydroxy(C1-Cq)alkyt and hydroxy,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1) when :

< R, is selected from the group consisting of hydrogen atom and halo,

% Rz is a hydrogen atom,

< Xis -O-,

% Ry is a phenyl substituted by a (C4-Cy)thioalkyl in the -3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo and (C4-Cg)alkyl,

< Y is a partial formula (1.5) or (1.8) :

| /O/“\.. | /Oj\"

(1.5) (1.8)
where the symbol “+" indicates the point of attachment of each partial formula to
the remaining portions ~NH- of formula (1) and "+ indicates the point of
attachment of each partial formula to the remaining portions Z of formuia (1),
and wherein Rs is a phenyl(C+-C,)alkyl, where said phenyl group I8 optionally
substituted by hydroxy, and
© Z is a radical -C(=0}-

then R, cannot be :

a) a (Ca-Cs)cycloalkyl optionally substituted by (C+-Cs)alkyl,

b) a phenyl or a 5- or 6-membered heterocyclic ring incotporating 1 to 3
hoteroatom(s) independently selected from N, O and S, which phenyl and
heterocydic ring are each optionally substituted by hydroxy, halo, (Cs-C3)alkyt
or (C4-Ca)alkoxy, or
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c) a (C+1-Ca)alky! optionally substituted with a hydroxy, or with a phenyl or a 5- or
6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s) independently
solected from N, O and S, which phenyl and heterocyclic ring are each
optionally substituted by hydroxy, halo, {C1-Ca)atkyl or (C4+-Ca)alkoxy,

2) and when:
€ R, is selected from the group consisting of hydrogen atom and halo,
% Rz is a hydrogen atom,
% Xis -O-,
% Rj is a phenyt substituted by a (C+-C)thicalkyl in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo and (C4-Cs)alkyl, and
< Y-Z represents a partial formula (1.16) :
0

NH
|

(1.16)
where the symbol “+" indicates the point of attachment of the partial formula
(1.16) to the remaining portions —NH- of formula (1) and “«" indicates the point
of attachment of the partial formula (1.16) to the remaining portions R, of
formula (1),

then R4 cannot be :

a) a (Cy-Cg)cycloalkyl or

b) a (Ci-Celalkyl optionally substituted by a phenyl or a 5- or 6-membered
heterocyclic ring incorporating 1 to 3 heteroatom(s) independently selected
from N, O and S, which phenyl and heterocydic ring are each optionally
substituted by hydroxy, halo, (C1-Cs)alkyl or (C+-Cs)alkoxy,

3) and when :

¥ R; is selected from the group consisting of hydrogen atom and halo,
% Rz is a hydrogen atom,
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< Xis -O-,

< R; is a phenyl substituted by a (C+-Cq)thioalky! in the —3 or —4 position of said
phenyt and is also optionally substituted by 1 substituent(s) selected from the
group consisting of halo and (C,-Cs)alkyl,

© Y is a partial formula (1.6) :
L

(1.6)
where the symbol “+" indicates the point of attachment of each partial formula to
the remaining portions —-NH- of formula (1) and "+" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and
< Zis a radical -C(=0)-,

then R, cannot be a (C-Ce)alkyl optionally substituted by a hydroxy, or by a 5-
or 6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s)
independently selected from N, O and S.

Still more particularly preferred are the nicotinamide derivatives of the
formula (1) in which :
% R, is a hydrogen atom or fluoro and R; is a hydrogen atom,
¢ Xis -O-,
¥ R; is a member selected from the groups consisting of :
(a) phenyl optionally substituted with 1 or 2 substituents independently selected
from the group consisting of fluoro, chioro, bromo, methyl, ethyl, methoxy,
trifluoromethyl, trifiuoromethoxy, cyclopropyl, cyclobutyloxy, and methyithio, or
(b) the bicyclic groups conforming to one of the following structures (1.1), (1.3)
or(1.4):
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(1.1) (1.3) (1.4)

where the symbol “+" indicates the point of attachment of each partial formula
(1.1), (1.3) or (1.4} to the remaining portion of formula (1),

¢ Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8) :

/O/n\ /O'/ /@/ /O/";\

(1.5) (1.6) a.n (1.8)

where the symbol “+" indicates the point of attachment of each partial formula
(1.5) through (1.8) to the remaining portions —NH- of formula (1) and “"
indicates the point of attachment of each partial formula (1.5) through (1.8) to
the remaining portions Z of formula (1),

and wherein Rs is a benzyl group substituted by a hydroxy substitutent on the
ring,

¢ Z is a member selected from the group consisting of partial formulas (1.9)
through (1.11) and (1.15):

)cj)\ j\ PR /ﬂ\/n -
N T S Y

(1.9) (1.10) (1.11) (1.15) °
where the symbol “+" indicates the points of attachment of each partial formula
(1.9) through (1.11) and (1.15) to the remaining portions Y of formula (1) and
“«" indicates the point of attachment of each partial formula (1.9) through (1.11)
and (1.15) to the remaining portions R, of formula (1),
< or alternatively Y-Z together represents a group of formula (1.16);
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(1.16)
where the symbol “+" indicates the point of attachment of the partial foomula
(1.16) to the remaining portions —NH- of formula (1) and "«~" indicates the point
of attachment of the partial formula (1.16) to the remaining portions -R, of
formula (1),
< and R, is a member selected from the groups consisting of :
(a) phenyl optionally substituted with 1 to 3 substituents each independently
selected from the group consisting of carboxyilic acid, -C(=0)-O-methyl, fluoro,
chloro, methyl, iso-propyl, methoxy and hydroxy, or
(b) naphthyl optionally substituted by a hydroxy,
{c) pyridyl optionally substituted by a hydroxy or a —C(=0O)Omethyl group,
{d) a (C5Cs)cycloalkyl optionally substituted with a substituent selected from
the group consisting of hydroxy, -C(=0)-0-(C+-C,)alkyl and (C¢-Cy)alkyl-C(=0)-
0O-(C+-Ca)alkyl,
(e) {C1-Cg)alkyl optionally substituted by 1 or 2 substituents independently
selected from the group consisting of hydroxy, carboxylic acid, —C(=0)Omethyi,
~C(=0)Oethyl, (C3-Cs)cycloalkyl and phenyl, where said phenyl is optionally
substituted with 1 or 2 substituents each independently selected from the group
consisting of fluoro, chloro, methyl, methoxy and hydroxy,

or, if appropriate, their phamaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1) when :

© R, is selected from the group consisting of hydrogen atom and fiuoro,
< R: Is a hydrogen atom,

% Xis -O-,
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% Ry is a phenyl substituted by a —S-methyl in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substiluent selecied from the
group consisting of fluoro, chloro, methyl and ethyl,

% Y is a partial formula (1.5) or (1.8) :

| /O/“\.. | D/Rg‘\..

(1.5) (1.8)

where the symbol “+" indicates the point of attachment of each partial formula to
the remaining portions ~NH- of foomula (1) and “~" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and wherein Rs is a benzyl optionally substituted by hydroxy, and

© Z is a radical -C(=0)-

then R, cannot be :

a) an unsubstituted (C3-Cs)cycloalkyl,

b) a phenyl optionally substituted by hydroxy, fluoro, chioro, methyl, iso-propyl
or methoxy or (C1-Cs)elkoxy,

c) a pyridyl optionally substituted by a hydroxy, or

d) a (C-Cglalkyl optionally substituted with a hydroxy, or with a phenyl
optionally substituted by hydroxy, fluoro, chloro, methyl or methoxy,

2) and when :

% R, is selected from the group consisting of hydrogen atom and fluoro,

< R; is a hydrogen atom,

¢ Xis -O-,

% Rj is a phenyl substituted by —S-methyl in the -3 or -4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of fluoro, chioro, methyl and ethyl, and

< Y-Z reprasents a partial formula (1.18) :
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(1.16)
where the symbol *+" indicates the point of attachment of the partial formula
(1.16) to the remaining portions ~NH- of formula (1) and "~" indicates the point
of attachment of the partial formula (1.16) to the remaining portions -R, of
formula (1),

then R4 cannot be :

a) a (Cy-Cs)cycloalkyl or

b) a (Cy-Cs)alkyl optionally substituted by a phenyl optionally substituted by
hydroxy, fluoro, chioro, methyl and methoxy,

3)and when :

¢ R; is selected from the group consisting of hydrogen atom and fiuoro,

% Rj is a hydrogen atom,

& Xis -O-,

< R3 is a phenyl substituted by -S-methyl in the -3 or -4 position of said
pheny! and is also optionally substituted by 1 substituent(s) selected from the
group consisting of fluoro, chioro, methyl and ethwt,

< Y is a partial formula (1.6) :
Lr

(1.6)
where the symbol “+* indicates the point of attachment of each partial formula to
the remaining portions -NH- of formula (1) and °~" indicates the paint of

atiachment of each partial formula to the remaining portions Z of formula (1),
and '

< Z is a radical -C(=0)-,
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then R, cannot be a (C-Cg)alkyl optionally substituted by a hydroxy.

Particularty preferred examples of the nicotinamide derivatives
compounds of the formula (1) are as described in the Examples section
hereafter.

The nicotinamide derivatives of formula (1) may also be optionally
transformed in pharmaceutically acceptable salts. In particular, these
pharmaceutically acceptable saits of the nicotinamide derivatives of the formula
(1) include the acid addition and the base salts thereof.

Suitable acid addition salts are formed from mineral or organic non-toxic
acids which form non-toxic salts. Suitable examples of these acid addition salts
are the hydrochloride, hydrobromide, hydroiodide, sulphate, bisulphate, nitrate,
phosphate, hydrogen phosphate, acetate, maleate, fumarate, lactate, tartrate,
citrate, gluconate, succinate, saccharate, benzoate, methanesuiphonate,
ethanesuiphonate, benzenesulphonate, p-toluaneaulphonate and pamoate
salts.

Suitable base salis are formed from bases, which form non-toxic salts,
such as alkali metal salts, earth metal salts or addition selts with ammonia and
physiologically tolerable organic amines. Suitable examples of these base salts
are the sodium, potassium, aluminium, calcium, magnesium, zinc or ammonium
safts as well as addition salis with triethylamine, ethanolamine, diethanolamine,
trimethylamine, methylamine, propylamine, diisopropylamine, N,N-
dimethylethanolamine, benzylamine, dicylohexylamine, N-benzyl-p-
phenethylamine, N,N'-dibenzylethylienediamine, diphénylénediamine, quininae,
choline, arginine, lysine, leucine, dibenzylamine, tris(2-hydroxyethyljamine, or
a,a,a-tris(hydroxymethyl ymethylamine.

Compounds, which contain both acidic groups and basic groups can also
be present in the form of internal salts or betaines, which are also included by
the present invention. For a review on suitable salts see Berge et al, J. Pharm.
Sci., 66, 1-18, 1977.
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Salts can generally be obtained from the nicotinamide derivatives of the
formula (1) according to customary procedures known to the person skilled in
the art, for example by combining with an organic or inorganic acid or base
solvent or dispersant, or atternatively from other salts by anion exchange or
cation exchange. The salt may precipitate from solution and be collected by
filtration or may be recovered by evaporation of the solvent.

The nicotinamide derivatives of the formula (1) can also be present in
stereocisomneric forms. If the nicotinamide derivatives of the formula (1) contain
one or more centers of asymmetry, these can independently of one another
have the (S) configuration or the (R) configuration. The invention includes all
possible sterecisomers of the nicotinamide derivatives of the formula (1), for
example enantiomers and diastereomers, and mixtures of two or more stereo-
isomeric forms, for example mixtures of enantiomers and/or diastereomers, in
all ratics. The invention thus relates to enantiomers in enantiomerically pure
form, both as levorotatory and dextrorotatory antipodes, in the form of
racemates and in the form of mixtures of the two enantiomers in all ratios. The
invention likewise relates to diastereomers in diastereomerically pure form and
in the form of mixtures in all ratios. In the presence of cis/trans isomerism, the
invention relates to both the cis form and the trans form and mixtures of these
forms in all ratios. Individual sterecisomers can be prepared, if desired, by use
of stereochemically homogeneous starting substances in the synthesis, by
stereoselective synthesis or by separation of a mixture according to custbmary
methods, for example by chromatography, crystallization or by chromatography
on chiral phases. If appropriate, derivatization can be carried out before
separation of stereoisomers. A sterecisomer mixture can be separated at the
stage of the nicotinamide derivatives of the foormula (1) or at the stage of a
starting substance or of an intermediate in the course of the synthesis.

The compounds of the formula (1) according to the invention can moreover
contain mobile hydrogen atoms, i.e. be present in various tautomeric forms.
The present invention also relates to all tautomers of the compounds of the
formula (1).

a—
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The present invention furthermore includes other types of derivatives of
nicotinamide derivatives of the formula (1), for example, solvates such as
hydrates and polymorphs, i.e. the various different crystaline structures of the
nicotinamide derivatives according to the present invention.

The present invention also includes all suitable isolopic variations of the
nicotinamide derivatives of the formula (1) or a pharmaceutically acceptable sait
thereof. An isotopic variation of the nicotinamide derivatives of the formula (1)
or a pharmaceutically acceptable salt thereof is defined as one in which at least
one atom is replaced by an atom having the same atomic number but an
atomic mass different from the atomic mass usually found in nature. Examples
of isotopes that can be incorporated into the nicotinamide derivatives of the
formula (1) and phamaceutically acceptable salts thereof include isotopes of
hydrogen, carbon, nitrogen, oxygen, sulphur, fluorine and chlorine such as *H,
*H, B¢, “c, N, 70, ™0, ¥s, °F and *Cl, respectively. Certain isotopic
variations of the nicotinamide derivatives of the formula (1) and
pharmaceutically acceptable salts thereof, for example, those in which a
radioactive isotope such as *H or 'C is incorporated, are useful in drug and/or
substrate tissue distribution studies. Tritiated, i.e., °H, and carbon-14, i.e., *C,
isotopes are particularly preferred for their ease of preparation and detsctability.
Further, substitution with isotopes such as deuterium, ie.. ’H, may afford
certain therapeutic advantages resulting from greater metabolic stability, for
example, increased in vivo half-life or reduced dosage requirements and hence
may be preferred in some circumstances. Isotopic variations of the
nicotinamide derivatives of the formula (1) and pharmaceutically acceptable
saits thereof of this Invention can generally be prepared by conventional
procedures such as by the illustrative methods or by the preparations described
in the Examples and Preparations sactions hereafter using appropriate isotopic
variations of suitable reagents.

if appropriate, the present invention aiso concems the active metabolites
of the nicotinamide derivatives of the formula (1), i.e. the derivatives which are
formed during the cellular metabolism and that are active on organism. For
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example, such metabolites can be glucuronide derivatives, N-oxide derivatives
or sulfonate derivatives of the compounds of the farmula (1).

According to a further aspect, the present invention concems mixtures of
nicotinamide derivatives of the formula (1), as well as mixtures with or of their
pharmaceutically acceptable salts, solvates, polymorphs, isomeric forms,
metabolites and/or isotope forms.

According to the present invention, all the here above mentioned forms
of the nicotinamide derivatives of formula (1) except the pharmaceutically
acceptable salts (i.e. said solvates, polymorphs, isomeric forms, metabolites
and isotope forms), are defined as “derived forms™ of the nicotinamide
derivatives of formula (1) in what follows.

The nicotinamkle derivatives of formula (1), their phammaceutically
acceptable salts and/or derived forms, are valuable pharmaceutical active
compounds, which are suitable for the therapy and prophylaxis of numerous
disorders in which the PDE4 enzymes are involved, in particular the
inflammatory disorders, allergic disorders, respiratory diseases and wounds.
The nicotinamide derivatives of formula (1) and their phammaceutically
acceptable salts and derived foorms as mentioned above can be administered
according to the invention to animals, preferably to mammails, and in particular
to humans, as pharmaceuticals for therapy or prophylaxis. They can be
administered per se, in mixiures with one another or in the form of
pharmaceutical preparations which permit enteral (gastric) or parenteral {non-
gastric) administration and which as active constituent contain an efficacious
dose of at least one nicotinamide derivative of the formula (1), its
pharmaceutically acceptable salts and/or derived forms, in addition to
customary phammaceutically innocuous excipients and/or additives.

Thus, the present invention also relates to pharmaceutical compositions
containing an efficacious dose of at least one nicotinamide derivative of formula
(1) and/or their pharmaceutically acceptable salts and/or derived forms, in
addition to customary pharmaceutically innocuous excipients and/or additives.

9
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Such compositions are prepared according to well-known methods compatible
with the standard pharmaceutical practice. Said composition generally contain
from 0.5 % to 60 % in weight of the active compound and from 40 % to 99.5 %
in weight of excipients and/or additives. According to the present invention, said
excipients and/or additives are agents well known to the artisan for providing
favourable properties in the final phammaceutical composition. Typical
excipients and/or additives include, but are by no mean limited to, acidifying
and alkalizing agents, aerosol propellants, anti-microbial agents (including anti-
bacterial, anti-fungal and anti-protozoal agents), antioxidants, buffering agents,
chelating agents, dermatologically active agents, dispersing agents, suspending
agents, emollients, emulsifying agents, penetration enhancers, preservatives,
sequestering agents, solvents, stabilizers, stiffening agents, sugars, surfactants
and flavouring agents. Furthermore, said compositions are prepared in a form
compatible for the intended route of administration, which is used for any given
patient, as well as appropriate to the disease, disorder or condition for which
any given patient is being treated. Suitable routes of administration that can be
envisaged are enteral and parenteral routes of adiministration, such as for
example the topical, oral, intranasal, pulmonary, rectal, intra-veinous, intra-
arterial, inira-peritoneal, intra.thecal, intra-ventricular, intra-urethral, intra-
stemal, intra-cranial, intra-muscular, subcutaneous or ocular routes.

When an administration by the oral route is intsnded, the nicotinamide
derivatives of formula (1), their pharmaceutically acceptable salts and/or their
derived forms, can be administered in the form of tablets, capsules, multi-
particulates, gels, fims, ovules, elixirs, solutions or suspensions, which may
contain flavouring or colouring agents, for immediate-, delayed-, modified-,
sustained-, pulsed- or controlled-release applications. The nicotinamid
derivatives of formula (1), their pharmaceutically acceptable salts and/or their
derived forms, may also be administered as fast-dispersing or .fast-dissolving
dosage forms or in the form of a high energy dispersion or as coated particles.
Suitable formuiations of the nicotinamide derivatives of formula (1), their

phamaceutically acceptable saits and/or their derived forms, may be in coated
or uncoated form, as desired.
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Such sold phamaceutical compositions, for example, tablets, may
contain excipients such as microcrystalline cellulose, lactose, sodium citrate,
calcium carbonate, dibasic calcium phosphate, glycine and starch (preferably
com, potato or tapioca starch), disintegrants such as sodium starch glycoliate,
croscarmellose sodium and certain complex silicates, and granulation binders
such as polyvinylpymolidone, hydroxypropyimethyicellulose (HPMC),
hydroxypropyicellulose (HPC), sucrose, gelatin and acacia. Additionally,
lubricating agents such as magnesium stearate, stearic acid, glyceryl behenate
and talc may be included.

As a general example, a formulation of the tablet could typically contain
between about 0.01 mg and 500 mg of active compound whilst tablet fill
weights may range from 50 mg to 1000 mg. The tablets may be manufactured
by a standard process, for example direct compression or a wet or dry
granulation process. The tablet cores may be coated with appropriate
overcoats.

Solid compositions of a similar type may also be employed as fillers in
gelatin or HPMC capsules. Preferred excipients in this regard include lactose,
starch, a cellulose, milk sugar or high molecular weight polyethylene glycols.
For aqueous suspensions and/or elidrs, the nicotinamide derivatives of the
formula (1), their pharmaceutically acceptable salts and/or their derived forms,
may be combined with various sweetening or flavouring agents, colouring
matter or dyes, with emulsifying and/or suspending agents and with diluents
such as water, sthanol, propylene giycol and glycerin, and combinations
thereof.

The nicotinamide derivatives of the formula (1), their pharmaceutically
acceptable salts and/or their derived forms, can also be administered by
injection, for example, intravenously, intra-arterially, intraperitoneally,
intrathecally, intraventricularly, intraurethrally, intrastemally, intracranially,
intramuscularly or subcutaneously, or they may be administered by infusion or
needieless injection techniques. For such administration they are best used in

36
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the form of a sterile aqueous solution which may contain other substances, for
example, enough salts or glucose to make the solution isotonic with blood. The
aqueous solutions should be suitably buffered (preferably to a pH of from 3 to
9), if necessary. The preparation of such formulations under sterile conditions is
readily accomplished by standard pharmaceutical techniques well-known to
those skilled in the art.

For both oral administration and injection to human patients, the daily
dosage level of the nicotinamide derivatives of the formula (1), their
phamaceutically acceptable salts and/or their derived forms, will usually be
from 0.001 mg/kg to 100 mg/kg (in single or divided doses).

The nicotinamide derivatives of the formula (1), their pharmaceutically
acceptable salts and/or their derived forms, can also be administered intra-
nasally or by inhalation and are conveniently delivered in the form of a dry
powder inhaler or an aerosol spray presentation from a pressurised container,
pump, spray, atomiser or nebuliser, with or without the use of a suitable
propeitant, 0.g. dichlorodifluoromethane, trichlorofluoromethane,
dichiorotetrafluoroethane, a hydrofluorcalkane such as  1.1,1,2-
tetrafiuoroethane (HFA 134A [trade mark]) or 1,1,1,2,3,3,3-heptafluoropropane
(HFA 227EA [trade mark]), carbon dioxide or other suitable gas. In the case of
a pressurised aerosol, the dosage unit may be determined by providing a vaive
o deliver a metered amount. The pressurised container, pump, spray, atomiser
or nebuliser may contain a solution or suspension of the active compound, e.g.
using a midure of ethanol and the propellant as the solvent, which may
additionally contain a lubricant, e.g. sorbitan trioleate. Capsules and cartridges
(made, for example, from gelatin) for use in an inhaler or insufflator may be
formulated to contain a powder mix of a nicotinamide derivative of the formuta
(1) and a suitable powder base such as lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that each
metered dose or “puff” contains from 1 pg to 4000 pg of a nicotinamide
derivative of the formuia (1) for delivery to the patient. The overall dafly dose
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with an aerosol will be in the range of from 1 pg to 20 mg, which may be
administered in a single dose or, more usually, in divided doses throughout the
day.

The nicotinamide derivatives of the formula (1), their pharmaceutically
acceptable salts and/or their derived forms, can also be administered topically,
or transdermally, in the form of creams, gels, suspensions, lotions, ointments,
dusting powders, sprays, foams, mousses, drug-incorporated dressings,
solutions, sponges, fibres, microemuisions, films, skin patches, ointments such
as petrolatum or white soft paraffin based ointments or via a skin patch or other
device. Penetration enhancers may be used, and the compound may be used
in combination with cyciodextrins. in addition, the compound may be delivered
using iontophoresis, electropration, phonophoresis or sonophoresis. They could
be administered directly onto a wound site. They could be incorporated into a
coated suture. For example they can be incorporated into a lofion or cream
consisting of an agueous or oily emulsion of mineral oils, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl aicohol, 2-
octyldodecanol, benzyt alcohol, water, polyethylene glycols and/or liquid
paraffin, or they can be incorporated into a suitable ointment consisting of one
or more of the following : mineral oil, liquid petrolatum, white petrolatum,
propylene glycol, polyoxyethylene polyoxypropylene compound, emulsifying
wax and water, or as hydrogel with cellulose or polyacrylate derivatives or cther
viscosity modifiers, or as a dry powder or liquid spray or aerosol with
butane/propane, HFA, CFC, CO2 or other suitable propellant, optionally also
including a lubricant such as sorbitan trioleate, or as a drug-incorporated
dressing either as a tulle dressing, with white soft paraffin or polyethylene
glycols impregnated gauze dressings or with hydrogel, hydrocolloid, alginate or
film dressings.

For topical administration to human patients with acute/surgical wounds
or scars, the daily dosage level of the compounds, in suspension or other
formulation, could be from 0.01 to 50 mg/mi, preferably from 0.3 to 30 mg/m.

s
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The dosage will vary with the size of the wound, whether or not the wound is
open or closed or partially closed, and whether or not the skin is intact.

Alternatively, the nicotinamide derivatives of the formula (1), their
pharmaceutically acceptable salts and/or their derived forms, can be rectally
administered, for example in the form of a suppository of a gel, atthough other
forms can be considerad.

They may also be administered via the ocular route, in particular for
ocular scarring. For ophthalmic use, the compounds can be formulated as
micronised suspensions in isotonic, pH adjusted, sterile saline, or, preferably,
as solutions in isotonic, pH adjusted, sterlle saline, optionally in combination
with a preservative such as a benzylalkonium chioride. Altemnatively, they may
be formulated in an ointment such as petrolatum.

The various pharmaceutical formulations as decribed here above are
also detailed In "Pharmacie galénique™ from A. Lehir (Ed. Mason, 1992, 2™
edition).

The physician in any event will determine the actual dosage which will be
most suitable for any individual patient and it will vary with the age, weight,
health state and sex of the patient as well as the severity of the disease,
disorder or condition to treat, the optional combination with other treatment(s),
the response of the particular patient and in general any factor peculiar to the
concemed disease, disorder or condition and to the patient. Thus, the daily
dose among men may usually contain from 50 mg to § g of active compound
for administration singly or two or more at a time, as appropriate. There can, of
course, be individual instances where higher or lower dosage ranges are
merited and such are within the scope of this invention.

According to the presant invention, the nicotinamide derivatives of the
formula (1), their pharmaceutically acceptable salts and/or their derived forms,
may also be used in combination with a cyclodextrin. Cyciodextrins are known
to form inclusion and non-inclusion complexes with drug molecules. Formation
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of a drug-cyclodextrin complex may modify the solubility, dissolution rate,
bioavailability and/or stability property of a drug molecule. Drug-cyciodextrin
complexes are generally useful for most dosage forms and administration
routes. As an alternative to direct complexation with the drug the cyclodextrin
may be used as an auxiliary additive, e.g. as a carrier, diluent or solubdiser. a-,
p- and y-cyclodextrins are most commonly used and suitable examples are
described in WO-A-81/11172, WO-A-94/02518 and WO-A-98/55148.

According to another embodiment of the present invention, the
nicotinamide derivatives of the formula (1), their pharmaceutically acceptable
salts and/or their derived forms, can also be used as a combination with one or
more additional therapeutic agents to be co-administered to a patient to obtain
some particularly desired therapeutic end result. The second and more
additional therapeutic agents may also be a nicotinamide derivatives of the
formula (1), their pharmaceutically acceptable salts and/or their derived forms,
or one or more PDE4 inhibitors known in the art. More typically, the second and
more therapeutic agents will be selected from a different class of therapeutic
agents.

As used herein, the terms “co-administration®, “co-administered™ and “in
combination with", referring to the nicotinamide derivatives of formula (1) and
one or more other therapeutic agents, is intended to mean, and does refer to
and include the following :

o simultaneous administration of such combination of nicotinamide
derivative(s) and therapeutic agent(s) to a patient in need of treatment,
when such components are formulated together into a single dosage
form which releases said components at substantially the same time to
said patient,

e substantially simultaneous administration’ of such combination of
nicotinamide derivative(s) and therapeutic agent(s) fo a patient in need
of treatment, when such componenis are formulated apart from each
other into separate dosage forms which are taken at substantially the

33
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same time by said patient, whereupon said components are released at
substantially the same time to said patient,

e sequential administration of such combination of nicotinamide
derivative(s) and therapeutic agent(s) to a patient in need of treatment,
when such components are formulated apart from each other into
separate dosage forms which are taken at consecutive times by said
patient with a significant time interval between each administration,
whereupon said components are released at substantially different times
to said patient; and

o sequential administration of such combination of nicotinamide
derivative(s) and therapeutic agent(s) to a patient in need of treatment,
when such components are formulated together into a single dosage
form which releases said components in a controlled manner whereupon
they are concurrently, consecutively, and/or overiappingly administered
at the same and/or different imes by said patient.

Suitable examples of other therapeutic agents which may be used In
combination with the nicotinamide derivatives of the formula (1), their
pharmaceutically acceptable salts and/or their derived forms include, but are by
no mean limited to :

(a) S-Lipoxygenase (5-LO) inhibitors or Sdipoxygenase activating protsin
(FLAP) antagonists,

(b) Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTC,, LTD,,
and LTE,,

(c) Histaminic receptor antagonists including H1 and H3 antagonists,

(d) i~ and az-adrenoceptor agonist vasoconstrictor sympathomimetic agents
for decongestant use,

(e) Muscarinic M3 receptor antagonists or anticholinergic agents,

(f) Bz-adrenoceptor agonists,

(9) Theophyiline,

(h) Sodium cromoglycate,
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(i) COX-1 inhibitors (NSAIDs) and COX-2 selective inhibitors,

(i) Oral or inhaled Glucocorticosteroids,

(k) Monocional antibodies active against endogenous inflammatory entities,
(1) Anti-tumor necrosis factor (anti-TNF-a) agents,

(m)Adhesion molecule inhibitors including VLA-4 antagonists,

(n) Kinin-B, - and B; -receptor antagonists,

(o) Immuncsuppressive agents,

{(p) Inhibitors of matrix metalioproteases (MMPs),

(q) Tachykinin NK, NK2 and NKj; receptor antagonists,

(r) Elastase inhibitors,

(s) Adenosine A2a receptor agonists,

(t) Inhibitors of urokinase,

(u) Compounds that act on dopamine recepiors, e.g. D2 agonists and
(v) Modulators of the NFxf pathway, e.g. IKK inhibitors.

According to the present invention, combination of the nicotinamide
derivatives of formula (1) with :

- muscarinic M3 receptor agonists or anticholinergic agents including
in particular ipratropium salts, namely bromide, tictropium salts,
namely bromide, oxitropium salts, namely bromide, perenzepine, and
telenzepine,

- Pradrenoceptor agonists including albutarol, salbutamol, formoterol
and salmeterol,

- glucocorticosteroids, in particular inhaled glucocorticosteroids with
reduced systemic side effects, including prednisone, prednisolone,
fiunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budescnide, fluticasone propionate, and mometasone furoate,

or adenosine A2a receptor agonists,

are preferred.
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It is to be appreciated that all references herein to treatment include
curative, palliative and prophylactic treatment. The description which follows
concems the therapeutic applications to which the nicotinamide derivatives of
formula (1) may be put.

The nicotinamide derivatives of formula (1) inhibit the PDE4 isozyme and
theraby have a wide range of therapeutic applications, as described further
below, because of the essential role, which the PDE4 family of isozymes plays
in the physiology of all mammals. The enzymatic role performed by the PDE4
isozymes is the intracellular hydrolysis of adenosine 3',5'-monophosphate
(cAMP) within pro-inflammatory leukocytes. cAMP, in tumn, is responsible for
mediating the effects of numerous hormones in the body, and as a
consequence, PDE4 inhibition plays a significant role in a varety of
physiological processes. There is extensive literature in the art describing the
effects of PDE inhibitors on various inflammatory cell responses, which in
addition to cAMP increase, inciude inhibition of superoxide production,
degranulation, chemotaxis and tumor necrosis factor (TNF) release in
eosinophils, neutrophils and monocytes.

Therefore, a further aspect of the present invention relates to the use of
the nicotinamide derivatives of formula (1), their pharmaceutically acceptable
salts and/or derived forme, in the treatment of diseases, disorders, and
conditions in which the PDE4 isozymes are involved. More specifically, the
present invention also concemns the use of the nicotinamide derivatives of
formula (1), their pharmaceutically acceptable salts and/or derived forms, in the
treatment of diseases, disorders, and conditions selected from the group
consisting of :

¢ asthma of whatever type, etiology, or pathogenesis, in particular asthma
that is a member selected from the group consisting of atopic asthma,
non-atopic asthma, allergic asthma, atopic bronchial IgE-mediated
asthma, bronchial asthma, essential asthma, true asthma, intrinsic
asthma caused by pathaphysiologic disturbances, exiringsic asthma



WO 03/068235 PCTNBO3/MHIY

10

15

20

25

30

47

caused by environmental factors, essential asthma of unknown or
inapparent cause, non-atopic asthma, bronchitic asthma,
emphysematous asthma, exercise-induced asthma, allergen induced
asthma, cold air induced asthma, occupational asthma, infective asthma
caused by bacterial, fungal, protozoal, or viral infection, non-allergic
asthma, incipient asthma and wheezy infant syndrome,

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

obstructive or Inflammatory airways diseases of whatever type, etiology,
or pathogenesis, in particular an obstructive or inflammatory airways
disease that is a member selected from the group consisting of chronic
eosinopbhilic pneumonia, chronic obstructive pulmonary disease (COPD),
COPD that includes chronic bronchitis, pulmonary emphysema or
dyspnea associated therewith, COPD that is characterized by
ireversible, progressive airways obstruction, adult respiratory distress
syndrome (ARDS) and exacerbation of airways hyper-reactivity
consaquent to other drug therapy,

pneumoconiosis of whatever type, etiology, or pathogenesis, in particular
pneumoconiosis that is a member selected from the group consisting of
aluminosis or bauxite workers' disease, anthracosis or miners’' asthma,
asbestosis or steam-fitters’ asthma, chalicosis or flint disease, ptilosis
caused by inhaling the dust from ostrich feathers, siderosis caused by
the inhalation of iron particies, silicosis or grinders’ disease, byssinosis or
cotton-dust asthma and talc pneumoconiosis;

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

40
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bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of
cylindric  bronchiectasis, sacculated bronchiectasis, fusiform
bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry
bronchiectasis and follicular bronchiectasis,

seasonal allergic rhinitis or perennial allergic rhinitis or sinusitis of
whatever type, etiology, or pathogenesis, in particular sinusitis that is a
member selected from the group consisting of puruient or nonpurulent
sinusitis, acute or chronic sinusitis and ethmoid, frontal, maxillary, or
sphenoid sinusitis,

rheumatoid arthritis of whatever type, etiology, or pathogenesis, in
particular rheumatoid arthritis that is 8 member selected from the group
consisting of acute arthrifis, acute gouty arthritis, chronic inflammatory
arthritis, degenerative arthritis, infectious arthritis, Lyme arthritis,
proliferative arthritis, psoriatic arthritis and vertebral arthritis,

gout, and fever and pain associated with inflammation,

an eosinophilrelated disorder of whatever type, etiology, or
pathogenesis, in particular an eosinophil-related disorder that is a
member selected from the group consisting of eosimophilia, puimonary
infitration eosinophilia, Lofflers syndrome, chronic eosinophilic
pneumonia, ftropical pulmonary eosinophilia, bronchopneumonic
aspergillosis, aspergilloma, granulomas containing eosinophils, allergic
granulomatous angiitis or Churg-Strauss syndrome, polyarteritis nodosa
(PAN) and systemic necrotizing vasculitis,

atopic dermatitis, aliergic dermatitis, contact dermatitis, or allergic or
atopic eczema,

urticaria of whatever type, etiology, or pathogenesis, in particular
urticaria that is 8 member selecled from the group consisting of immune-
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mediated urticaria, complement-mediated urticaria, urlicariogenic

material-induced urticaria, physical agent-induced urticaria, stress-
induced urticaria, idiopathic urticaria, acute urlicaria, chronic urticaria,
ai'lgioadema. cholinergic urticaria, cold urficaria in the autosomal
dominant form or in the acquired form, contact urticaria, giant urticaria
and papular urticaria,

conjunctivitis of whatever type, etiology, or pathogenesis, in particular
conjunctivitis that is a member selected from the group consisting of
actinic conjunctivitis, acute catamrhal conjunctivitis, acute contagious
conjunctivitis, allergic conjunctivitis, atopic conjunctivitis, chronic
catarrhal conjunctivitis, purulent conjunctivitis and vemal conjunctivitis,

uveitis of whatever type, etiology, or pathogenesis, In particular uveitis
that is a member selected from the group consisting of inflammation of
all or part of the uvea, anterior uveitis, iritis, cydlitis, irdocyclitis,
granulomatous uveitis, nongranulomatous uveitis, phacoantigenic
uveitis, posterior uveitis, choroiditis; and chorioretinitis,

psoriasis;

multiple sclerosis of whatever type, etiology, or pathogenesis, in
particular muitiple sclerosis that is a member selected from the group
consisting of primary progressive multiple sclerosis and relapsing
remitting multiple sclerosis,

autoimmunefinflammatory diseases of whatever type, etiology, or
pathogenesis, in particular an autoimmune/inflammatory disease that is
a member selected from the group consisting of autoimmune
hematological disorders, hemolytic anemia, aplastic anemia, pure red
cell anemia, idiopathic thrombocytopenic purpura, systemic lupus
erythematosus, polychondritis, scleroderma, Wegner's granulomatosis,
dermatomyositis, chronic active hepatitis, myasthenia gravis, Stevens-
Johnson syndrome, idiopathic sprue, autoimmune inflammatory bowel

®
{2



10

15

20

25

WO 03068235 PCT/IBO3ANSIY

=

diseases, ulcerative colitis, endocrin opthamopathy, Grave's disease,
sarcoidosis, alveolitis, chronic hypersensitivity pneumonitis, primary
blliary cirrhosis, juvenile diabetes or diabetes mellitus type |,
keratoconjunctivitis sicca, epidemic keratoconjunclivitis, diffuse interstitial
pulrnonary' fibrogie or interstitial lung fibrosis, idiopathic pulmonary
fibrosis, cystic fibrosis, glomerulonephritie with and without nephrotic
syndrome, acute glomerulonephritls, idiopathic nephrotic syndrome,
minimal change nephropathy, inflammatory/hyperproliferative skin
diseases, benign familial pemphigus, pemphigus erythematosus,
pemphigus foliaceus, and perphigus vulgaris,

prevention of allogeneic graft rejection following organ transplantation,

inflammatory bowel disease (IBD) of whatever type, etiology, or
pathogenaesis, in particular inflammatory bowel disease that ls a member
solected from the group consisting of collagenous colitis, colitls
polyposa, transmural coiitis, uicarative colitis and Crohn’s disease (CD),

septic shock of whatever type, etiology, or pathogenasis, in particular
gseptic shock that is a member selected from the group consisting of
renal failure, acute renal failure, cachexia, malaral cachexia,
hypophysial cachexia, uremic cachexia, cardiac cachexia, cachexia
suprarenalis or Addison’s disease, cancerous cachexia and cachexia as
a consequence of infection by the human immunodeficiency virus (HIV),

liver Il'liul'y.

pulmonary hypertension of whatever type, etiology or pathogenesis
including primary pulmonary hyperiension / essential hypertension,
puimonary hyperiension secondary to congestive heart failure,
pulmonary hypertension secondary to chronic obstructive pulmonary
disease, puimonary venous hyperlension, pulmonary arterial
hypertension and hypoxia-induced pulmonary hypertension,
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bone loss diseases, primary osteoporosis and secondary osteoporosis,

central nervous system disorders of whatever type, etiology. or
pathogenesis, in particular a central nervous system disorder that is a
member selected from the group consisting of depression, Alzheimers
disease, Parkinson's disease, leaming and memory impairment, tardive
dyskinesia, drug dependence, arteriosclerotic dementia and dementias
that accompany Huntington’s chorea, Wilson's disease, paralysis
agitans, and thalamic atrophies,

infection, espedially infection by viruses wherein such vinuses increase
the production of TNF-a in their host, or wherein such viruses are
sensitive to upregulation of TNF-a in their host so that their replication or
other vital activities are adversely impacted, including a virus which is a
member selected from the group consisting of HIV-1, HIV-2, and HIV-3,
cytomegalovirus (CMV), influenza, adenoviruses and Herpes viruses
including Herpes zoster and Herpes simplex,

yeast and fungus infections wherein said yeast and fungi are sensitive to
upregulation by TNF-a or slicit TNF-a production in their host, e.g.,
fungal meningitis, particularty when administered in conjunction with
other drugs of choice for the treatment of systemic yeast and fungus
infections, including but are not limited to, polymixins, e.g. Polymycin B,
imidazoles, e.g. clotrimazole, econazole, miconazole, and ketoconazole,
triazoles, e.g. fluconazole and itranazole as well as amphotericins, e.g.
Amphotericin B and liposomal Amphotericin B,

ischemia-reperfusion injury, ischemic heart disease, autoimmune
diabetes, retinal autoimmunity, chronic lymphocytic leukemia, HIV
infections, lupus erythematosus, kidney and ureter disease, urogenital
and gastrointestinal disorders and prostate diseases,

reduction of scar formation in the human or animal body, such as scar
formation in the healing of acute wounds, and

ML
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o psoriasis, other dematological and cosmetic uses, inchuding
antiphloglstic, skin-softening, skin elastichy and moisture-increasing
activities.

A still further aspect of the present invention also relates to the use of
the nicotinamide derivatives of formula (1), their pharmaceutically acceptable
salts and/or derived forms, for the manufacture of a drug having a PDE4
inhibitory activity. In particular, the present inventions concerns the use of the
nicotinamide derivatives of formula (1), their pharmaceutically acceptable salts
and/or derived forms, for the manufacture of a drug for the treatment of
inflammatory, respiratory, allergic and scarforming diseases, disorders, and
conditions, and more precisely for the treatment of diseases, disorders, and
conditions that are listed above.

As a consequence, the present invention provides a particularly.
interesting method of treatment of a mammal, including a human being, with a
PDE4 inhibitor including treating said mammal with an effective amount of a
nicotinamide derivative of formula (1), its pharmaceutically acceptable salls
and/or derived forms. More precisely, the present invention provides a
particularly interesting method of treatment of a mammal, including a human
being, to treat an inflammatory, respiratory, allergic and scar-forming disease,
disorder or condition, including treating said mammal with an effective amount
of a nicotinamide derivative of formula (1), its pharmaceutically acceptable salts
and/or derived forms.

The following examples illustrate the preparation of the nicotinamide
derivatives of the formula (1) :
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EXAMPLES

Example 1 : anti2-{Benzol1, 3ldioxol-5-vioxy)}-N 2-hydro r g
amino foh -nicotinamide

(\ILOMH

N O

[0
o~/

5 2-Hydroxybenzoic acid (101 mg, 0.767 mmol), 1-hydroxybenzotriazole hydrate
(155 mg, 1.15 mmol) and 1<{3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (220 mg, 1.15 mmol) were stired in N,N-dimethylformamide (5
mi) under an atmosphere of nitrogen at room temperature for 1.5 hours. Anti-N-
(4-Amino-cyclohexyi)-2-(benzof1,3]dioxol-5-yloxy)-nicotinamide  hydrochloride

10 (0.3 g, 0.767 mmol) (see Preparation 2) and N-methyl morpholine (0.167 mi,
0.767 mmol) were then added, and the reaction mixture stimed at room
temperature for a further 18 hours. The mixture was then partitioned between
dichloromethane (10 ml) and 10% citric acid (10 ml). The organic layer was
separated and passed through a hydrophobic frit. The solvent was removed in

15 wvacuo, and the residue was friturated with methanol (5§ ml) to give anfi-2-
(benzo[1,3]dioxol-5-yloxy)}-N-{4-(2-hydroxy-benzoylamino)-cyclohexyl}-
nicotinamide (160.7 mg) as a white solid.

'H NMR (400MHz, CDCl): 5 = 12.30 (1H, s), 8.57-8.61 (1H, d), 8.01-8.05 (1H,
d), 7.74-7.79 (1H, d), 7.33-7.40 (1H, d), 7.12-7.17 (1H, m), 6.93-6.99 (1H, d),

20 6.78-6.84 (2H, m), 6.69-6.70 (1H, d), 6.59-6.63 (1H, d), 6.18-6.23 (1H, d), 6.02
(2H, s), 3.96-4.09 (2H, m), 2.14-2.26 (4H, m), 1.39-1.50 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]' 476.
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Exampiles 2-10

The compounds of the following tabulated examples (Table 1) of the general
formula :

H
o Q‘“NTR
NN 0
| | H
N
o]
o~/

5 were prepared by a similar method to that of Example 1 using the appropriate
carboxylic acid and amine as the starting materials.

TABLE 1
Starting
ExampleNo. Amine R
Prep No.
2 2 H

5 39 F

6’ 39 F

QAR
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7 39 F /Q
OH

9 39 F /@
. OH
10° 39 F Qm

OH

' These examples were purified by flash column chromatography on silica gel
eluting with a solvent mixture of dichloromethane : pentane (1 : 1, by volume)
changing to dichloromethane : methanol (50 : 1, by volume) prior to trituration
with diethyiether.

Example 2 :

'H NMR (400MHz, CDClg): § = 12.08 (1H, s), 8.57-8.61 (1H, d), 8.20-8.24 (1H,
d), 7.74-7.79 (1H, d), 7.10-7.20 (3H, m), 6.81-6.89 (2H, m), 6.69 (1H, s), 6.50-
6.63 (1H., d), 6.13-6.18 (1H, d), 6.02 (2H, s), 3.964.09 (2H, m), 2.31 (3H, 8);
2.08-2.29 (4H, m), 1.39-1.53 (4H, m) ppm.

LRMS (electrospray) : m/z [M+H]' 490

Example 3 :

"H NMR (400MHz, CDCls): 5 = 12.23 (1H, s), 8.73-8.78 (1H, d), 8.18-8.22 (1H,
d), 7.67-7.76 (1H, d), 7.14-7.20 (1H, d), 7.05-7.12 (1H, m), 6.79-8.82 (1H, d),
8.77 (1H, s). 6.64 (1H, s), 6.56-6.62 (2H, m), 6.00-6.04 (1H, d), 5.99 (2H, s),
3.90-4.05 (2H, m), 2.30 (3H, 8); 2.05-2.22 (4H, m), 1.36-1.49 (4H, m) ppm.

LRMS (electrospray) : m/z [M+H]" 490
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Example 4 :

'H NMR (400MHz, CDCls): 5 = 11.68 (1H, s), 8.53-8.58 (1H, d), 8.17-8.19 (1H,
d), 7.93 (1H, s), 7.70-7.78 (2H, m), 7.62-7.86 (1H, d), 7.38-7,44 (1H, 1), 7.23-
7.28 (2H, m), 7.03-7.08 (1H, m), 6.79-6.83 (1H, d), 6.64 (1H, s), 6.52-6.60 (2H,
m). 6.00 (2H, s), 3.97-4.05 (2H, m), 2.17-2.23 (4H, brt), 1.39-1.58 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]* 526
Example 5 :

H NMR (400MHz, CDCls): § = 13.24 (1H, 8), 8.34-8.38 (1H, m), 8.05-8.07 (1H,
d), 7.73-7.99 (1H, d), 7.25-7.32 (1H, m, partially masked by soivent), 6.88-6.96
(1H, m), 6.83-6.87 (1H, d), 6.76-6.81 (1H, d), 6.66 (1H, s), 6.53-6.63 (2H, m),
6.03 (2H, s), 3.95-4.15 {2H, m), 2.12-2.26 (4H, m), 1.38-1.54 (4H, m) ppm.

LCMS (electrospray) : m/z [M-H]" 510

Example 6 :

'H NMR (400MHz, CDCl3): 8 = 8.28-8.35 (1H, m), 8.03-8.08 (1H, d), 7.73-7.84
(1H, d), 7.57-7.71 (2H, d), 6.76-8.91 (3H, m), 6.67 (1H, s), 6.57-8.62 (1H, d),
6.16 (1H, s), 6.02 (2H, s), 5.83-5.92 (1H, d), 3.90-4.08 (2H, m), 2.08-2.23 (4H,
m), 1.35-1.50 (4H, m) ppm.

LCMS (electrospray) : m/z [M-H]® 482

Example 7 :

'H NMR (400MHz, CDCl3): 5 = 8.30-8.36 (1H, m), 8.04-8.08 (1H, d), 7.73-7.82
(1H, d), 7.29-7.41 (2H, m), 6.93-6.98 (1H, d), 6.79-6.87 (2H, m), 6.66 (1H, s),
6.57-6.63 (1H, d), 6.11-6.20 (1H, d), 6.03 (2H, s), 3.934.10 (2H, m), 2.10-2.29
(4H, m), 1.39-1.57 (4H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 482

Example 8 :

'H NMR (400MHz, CDCl): & = 8.27-8.36 (1H, m), 8.01-8.07 (1H, m), 7.73-7.82
(1H, m), 7.16-7.22 (1H, m), 6.78-8.90 (2H, m), 6.63-6.67 (1H, m), 6.54-6.62
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(1H, m), 6.05-6.15 (1H, m), 6.02 (2H, s), 3.88-4.09 (2H, m), 2.29 (3H, s), 2.09-
2.26 (4H, m), 1.37-1.49 (44, m) ppm.

LRMS (electrospray) : m/z [M-H]* 508

Example 8 ;

'H NMR (400MHz, CDCl): & = 8.03-8.09 (1H, d), 7.93-7.99 (1H, m), 7.17-7.27
(3H, m), 6.87-6.93 (1H, m), 6.77-8.84 (1H, d), 6.70-6.73 (1H, d). 6.57-6.62 (1H,
d), 5.97 (2H, s), 3.80-3.98 (2H, m), 1.96-2.18 (4H, m), 1.41-1.63 (4H, m) ppm.

LRMS (electrospray) : miz [M-H]* 492

Example 10 :

"H NMR (400MHz, CDCl): 5 = 12.26 (1H, s), 8.30-8.36 (1H, m), 8.04-8.07 (1H,
d), 7.74-1.82 (1H, d), 7.17-7.22 (1H, d), 6.83-6.86 (1H, d), 6.77 (1H, ), 6.55-
6.67 (3H, m), 6.03-8.12 (1H, d), 6.02 (2H, s), 3.82-4.08 (2H, m), 2.33 (3H, s),
2.12-2.25 (4H, m), 1.36-1.51 (4H, m) ppm.

LRMS (electrospray) : m/z [M-H]* 506

Example 11 : anti-N 2-fluoro-8 roxy-ben min lohexyl]-2-{4-
flu naoxy)-nicotin

2-Fluoro-6-hydroxylbenzoic acid (128 mg, 0.82 mmoel), 1-hydroxybenzotriazole
(166 mg, 123 mmol), 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
hydrochioride (204 mg, 1.07 mmol), anti-N-{4-amino-cyclohexyl)-2-(4-fluoro-
phenoxy)-nicotinamide hydrochloride (300 mg. 0.82 mmol) (see Preparation 4)
and N-methyl morpholine (0.18 ml, 1.64 mmol) were stimed in N,N-

45
%
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dimethytfformamide (5 ml) under at atmosphere of nitrogen at room temperature
for 18 hours. The mixture was then pariitioned between dichioromethane (6 mi)
and 10 % acstic acid (6 ml) and the organic layer separated. The organic layer
was dried over anhydrous magnesium sulphate and concentrated /n vacuo.

5 The residue was triturated with diethylether (5 mi} to give anti-N-{4-(2-fluoro-6-
hydroxy-benzoylamino)-cyclohexyl}-2-(4-fluoro-phenoxy)-nicotinamide (110 mg)
as a white solid.

"H NMR (400MHz, DMSO-d®): & = 10.95 (1H, brs), 8.23-8.28 (1H, d), 8.19-8.22
(1H, d), 8.04-8.18 (1H, m), 7.88-8.03 (1H, d). 7.15-7.28 (5H, m), 6.80-8.75 (2H,
10 m), 3.70-3.80 (2H, m), 1.80-2.00 (4H, m), 1.31-1.49 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 468

Examples 12-40

The compounds of the following tabulated examples (Table 2) of the general

formula :
H
O.\NTR
R' ' N N 0
P H

N

15 F

were propared by a similar method to that of Exampie 11 using the appropriate
carboxylic acid and amine as the starting materiais.
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TABLE 2
Starting Amine .
Example No. Prep No. R R
12 4 H /Q
OH
13 4 H Me
on:
14 4 H /Q,lh
OH
15’ 7 F /Q
OH
16' 7 F /Q,Hl
OH
17’ 7 F F/\Q
OH
18’ 7 F f
OH
19'< 7 F \/Q
OH
20" 7 F f
OH
21" 7 F

o g

A
1
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OH

221

23’

24"

25"

26’

27

28’

291

301

31

32
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33’ -7 F .
Me
Ma

a7’ 7 F \/0,0H
ag’ 7 F Ohe
L,

30" 9 F I@,ou
T 9 F HE@

! These examples were partitioned between ethyl acetate and water, and the
organic phase was washed with a saturated aqueous solution of sodium
chloride.

2 These examples were purified by flash column chromatography on silica gel
eluting with a solvent gradient of dichioromethane : methanol (100 : 0 changing
to 95 : 5, by volume) to give the final compound.
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Example 12 :

'H NMR (400MHz, CDCl3): 5 = 12.29 (1H, s), 8.56-8.60 (1H, d), 8.18-8.21 (1H,
d), 7.86-7.72 (1H, d), 7.36-7.40 (2H, m), 7.12-7.18 (4H, d), 6.96-6.99 (1H, d),
6.78-8.83 (1H, d), 6.17-6.22 (1H, d), 3.964.12 (2H, m), 2.12-2.29 (4H, m),
1.40-1.53 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 450

Example 13 :

H NMR (400MHz, CDCls): 5 = 12.05 (1H, 8), 8.58-8.62 (1H, d), 8.18-8.22 (1H,
d). 7.68-7.75 (1H, d), 7.08-7.20 (6H, m), 6.83-6.88 (1H, d), 6.15-6.18 (1H, d),
3.94-4.11 (2H, m), 2.28 (3H, 8), 2.13-2.24 (4H, m), 1.40-1.55 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 464

Exampile 14 ;

'H NMR (400MHz, DMSO-d°): 5 = 12.26 (1H, 8), 8.58-8.62 (1H, d), 8.18-8.22
(1H, m), 7.68-7.73 (1H, d), 7.20-7.24 (1H, d), 7.10-7.19 (4H, m), 6.78 (1H, s),
6.61-8.87 (2H, d), 6.04-6.10 (2H, d), 3.92-4.10 (2H, m), 2.32 (3H, 8), 2.15-2.23
(4H, m), 1.40-1.55 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 464

Found C, 67.14; H, 5.62; N, 8.82. CagHasFN;O, requires C, 87.37; H, 5.65; N,
8.07%. '

'H NMR (300MHz, DMSO-d°%): 5 = 12.55 (1H, 8), 8.43-8.49 (1H, d), 8.24-8.30
(1H, d), 8.08-8.14 (1H, d), 7.84-7.90 (1H, d), 7.22-7.35 (1H, t), 7.08-7.20 (4H,
m), 6.74-6.83 (2H, d), 3.60-3.80 (2H, m), 1.76-1.90 (4H, m), 1.20-1.50 (4H, m)
ppm.

LRMS (electrospray) : m/z [M-H]" 466
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Example 16 :

'H NMR (300MHz, DMSO-d®): 5 = 12.28 (1H, s), 8.50-8.57 (1H, m), 8.02-8.06
(1H, d), 7.70-7.78 (1H, d), 7.10-7.20 (4H, m), 6.68 (1H, s), 6.62-8.67 (1H, d),
6.12-8.21 (1H, d), 3.85-3.95 (2H, m), 2.33 (3H, s), 2.00-2.28 (4H, m), 1.40-1.50
(4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 482

Example 17 :

'H NMR (300MHz, CDCls): § = 13.25 (1H, s), 8.33-8.40 (1H, m), 8.03-8.07 (1H,
d), 7.70-7.79 (1H, d) 7.25-7.35 (1H, m, partially masked by solvent), 7.12-7.20
(4H, m), 6.85-7.00 (1H, dd), 6.75-6.83 (1H, d), 6.50-6.63 (1H, dd), 3.874.12
(2H, m), 2.13-2.26 (4H, m), 1.41-1.52 (4H, m) ppm.

LRMS (thermospray) : m/z [M+NH,]* 503

Example 18 :

'H NMR (300MHz, DMSO-d®): & = 8.55-8.63 (1H, d), 8.32-8.38 (1H, d), 8.19-
8.23 (1H, d), 7.92-7.89 (1H, m), 7.70-7.80 (1H, d), 7.17-7.28 (5H, m), 6.88-6.96
(1H, m), 3.68-3.85 (2H, m), 1.83-2.00 (4H, m), 1.33-1.53 (4H, m) ppm.

LRMS (thermospray) : m/z [M+NH,]* 503
Exampie 19 :

H NMR (300MHz, DMSO-d®): 5 = 8.69 (1H, s), 8.23-8.34 (1H, d), 8.18 (1H, s),
7.90-7.98 (2H, m), 7.15-7.28 (SH, m), 6.98-7.07 (1H, t), 6.66-6.80 (2H, m),
3.61-3.78 (1H, m), 3.40-3.60 (1H, m), 3.35 (2H, s, masked by soivent), 1.75-
1.95 (4H, m), 1.22-1.48 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 482
Example 20 :

'H NMR (300MHz, DMSO-d®): 5 = 8.63-8.69 (1H, d), 8.32-8.37 (1H, d), 8.17-
8.21 (1H, d), 7.92-7.99 (2H, m), 7.37-7.42 (1H, m), 7.16-7.27 (4H, m), 6.86-6.93
(1H, d), 3.70-3.86 (2H, m), 1.85-2.01 (4H, m), 1.30-1.52 (4H, m) ppm.

4g
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LRMS (thermospray) : m/z [M+H]® 502, 504
Example 21 :

"H NMR (300MHz, DMSO-d®): & = 10.72 (1H, s) 8.28-8.368 (1H, m), 8.17-8.22
(14, m), 8.05-8.15 (1H, m), 7.92-7.98 (1H, m), 7.85 (1H, 8), 7.63-7.68 (1H, d),
7.15-7.26 (44, m), 6.92-6.99 (1H, d), 3.63-3.82 (2H, m), 1.76-1.98 (4H, m),
1.28-1.48 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 502, 504
Example 22 :

'H NMR (300MHz, DMSO-d®): 5 = 14.67 (1H, s), 8.63-8.76 (1H, m), 8.34-8.43
(1H, d), 8.16-8.32 {2H, m), 7.83-8.03 (3H, m), 7.58-7.69 (1H, t), 7.32-7.40 (1R,
d), 7.17-7.31 (4H, m), 6.88-6.96 (1H, m), 3.68-3.85 (2H, m), 1.83-2.00 (44, m),
1.33-1.53 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]* 518
Exampie 23 :

'H NMR (300MHz, DMSO-d%: 5 = 13.08 (1H, 8) 8.28-8.36 (2H, t), 8.18-8.22
(1H. d), 7.91-7.97 (1H, m), 7.77-7.82 (1H, d), 7.15-7.31 (4H, m), 6.40-8.44 (1H,
d), 8.38 (1H, s), 3.65-3.88 (2H, m), 1.78-2.04 (4H, m), 1.30-1.60 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]* 498
Example 24 :

'H NMR (300MHz, DMSO-d®): 5 = 9.76 (1H, 8) 8.29-8.35 (1H, d), 8.18-8.21 (1H,
d), 7.90-7.96 (1H, m), 7.83-7.89 (1H, d), 7.58 (1H, s), 7.45-7.52 (1H, d), 7.16-
7.23 (4H, m), 6.72-6.78 (1H, d), 3.63-3.83 (2H, m), 2.11 (3H, s), 1.80-1.98 (4H,
m), 1.30-1.52 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 482
Example 25 :

'H NMR (300MHz, DMSO-d°): 5 = 9.24 (1H, ), 8.25-8.32 (1H, d), 8.20 (1H, s),
7.84-7.99 (2H, t), 7.17-7.27 (4H, m), 6.99-7.10 (1H, t), 6.54-6.68 (3H, m), 3.60-
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3.77 (2H, m), 3.35 (2H, s, masked by solvent), 1.74-1.95 (4H, m), 1.12-1.42
(4H, m) ppm.

LRMS (thermospray) : m/z [M+H]* 482

Example 26 :

'H NMR (300MHz, DMSO-d®): 5 = 11.68 (1H, s), 8.96 (1H, s), 8.45-8.50 (1H, d),
8.32-8.37 (1H, d), 8.18-8.22 (1H, d), 7.82-7.99 (1H, m), 7.16-7.32 (5H, m),
6.81-6.87 (1H, m), 6.68-6.74 (1H, d), 3.67-4.06 (2H, m), 1.78-1.98 (4H, m),
1.35-1.56 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 484
Example 27 :

'H NMR (300MHz, DMSO-¢°): 5 = 12.59 (1H, s), 8.88-8.97 (1H, d), 8.32-8.38
(1H, d), 8.19-8.22 (1H, d), 8.13-8.17 (1H, m), 7.93-8.01 (1H, m), 7.93-8.01 (1H,
m), 7.48-7.53 (1H, m), 7.38-7.42 (1H, d), 7.16-7.36 (4H, m), 3.67-3.90 (2H, m),
1.79-2.02 (4H, m), 1.48-1.77 (2H, m), 1.32-1.47 (2H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 469

Found C, 60.94; H, 4.79; N, 11.83. CiH2F2N¢O,. 0.1mol CH2Cl; requires C,
80.69; H, 4.69; N, 11.75%.

Example 28 :

'H NMR (300MHz, DMSO-d%): 5 = 9.19 (1H, s), 8.23-8.31 (1H, d), 8.18-8.21
(1H, m), 7.91-7.86 (1H, d), 7.65-70 (1H, d), 7.16-7.25 (4H, m), 6.98-7.09 (1H,
m), 6.51-6.62 (3H, m), 3.56-3.77 (2H, m), 2.61-2.47 (2H, m), 2.23-2.33 (2H, m),
1.72-1.93 (4H, m), 1.18-1.40 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]' 496
Example 29 :

'H NMR (300MHz, DMSO-d®): § = 12.96 (1H, s), 10.04 (1H, s), 8.18-8.42 (3H,
m), 7.90-8.10 (1H, m), 7.63-7.78 (1H, d), 7.07-7.45 (4H, m), 6.13-6.40 (2H, m),
3.60-3.90 (2H, m), 1.72-2.15 (4H, m), 1.28-1.60 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 484
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Found C, 60.11; H, 4.99; N, 7.95. CasHnF2N30s. 0.25mol CH;Cl; requires C,
60.09; H, 4.64; N, 8.33%.

Example 30 :

'H NMR (300MHz, DMSO-d%): 3 = 14.27 (1H, s), 8.33-8.38 (1H, d), 8.19-8.23
(1H, d), 7.92-8.01 (1H, m), 7.17-7.37 (5H, m), 6.12 (1H, 8), 6.08 (1H, s), 3.60-
4.00 (8H, partially masked by solvent), 1.82-2.03 (4H, d), 1.24-1.60 (4H, m)
ppm.

LRMS (thermospray) : m/z [M+H]' 528
Example 31 :

H NMR (300MHZ, DMSO-d‘): 5 = 12.08 (1H, brs), 8.80-8.86 (1H, d), 8.51 (1H,
s), 8.35-8.42 (1H, d), 8.20-8.24 (1M, d), 7.92-7.99 (1H, m), 7.84-7.89 (1H, d),
7.72-7.78 (1H, d), 7.44-7,52 (1H, t), 7.28-7.36 (1H, t), 7.19-7.24 (5H, m), 3.72-
3.93 (2H, m), 1.93-2.06 (4H, d), 1.36-1.62 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]* 518

Example 32 :

'H NMR (300MHz, DMSO-d%: § = 12.77 (1H, s), 8.50-8.58 (1H, d), 8.33-8.38
(1H. d), 8.18-8.23 (1H, d), 7.82-8.02 (1H, m), 7.42-7.48 (1H, d), 7.16-7.38 (4H.

m), 7.07-7.14 (1H, d), 6.73-8.83 (1H, 1), 3.70-3.82 (5H, m), 1.80-2.08 (4H, m),
1.23-1.58 (4H, m) ppm.

LRMS (thermoapray) : m/z [M+H]" 498
Example 33 :

'H NMR (300MHz, DMSO-d®): 5 = 8.26-8.38 (1H, d), 8.19-8.22 (1H, m), 7.92-
8.08 (2H, m), 7.16-7.38 (4H, m), 8.96-7.05 (1H, d), 6.68-8.75 (1H, d), 3.62-3.83
(2H, m), 2.80-2.95 (1H, m), 2.16 (3H, s), 1.78-2.02 (4H, m), 1.23-1.48 (4H, m),
1.08-1.16 (6H, d) ppm.

LRMS (electrospray): m/z [M-H]’ 522
Example 34 :
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"H NMR (300MHz, DMSO-d®): 5 = 13.43 (1H, s), 8.32-8.39 (2H, m), 8.22-8.25
(1H, d), 7.92-8.02 (1H, m), 7.18-7.37 (5H, m), 6.54-6.60 (1H, d), 6.47-6.53 (1H,
d), 3.89 (3H. 8), 3.73-3.88 (2H, m), 1.89-2.04 (4H, d), 1.37-1.43 (4H, m) ppm.

LCMS (electrospray) : m/z M-H]" 496
Example 35 :

'H NMR (300MHz, DMSO-d®): & = 9.41 (1H, s), 8.32-8.38 (1H, d), 8.08-8.10
(1H, d), 7.96-8.04 (2H, m), 7.20-7.30 (4H, m), 6.96-7.02 (1H, t), 6.78-6.83 (1H,
d), 6.64-6.70 (1H, d), 3.61-3.78 (2H, brs), 2.08 (3H, s), 1.80-1.98 (4H, m), 1.30-
1.44 (4H, m) ppm.

LCMS (thermospray) : m/z [M+H]* 482, [M+NH,]* 499.
Example 36 :

'H NMR (300MHz, DMSO-d®): = 9.42 (1H, s), 8.32-8.38 (1H, d), 8.18-8.20
(1H, d), 8.00-8.05 (1H, d), 7.93-8.00 (1H, m), 7.15-7.26 (6H, m), 7.08-7.13 (1H,
d), 3.66-3.80 (2H, brs), 2.14 (3H, s), 1.80-1.97 (4H, m), 1.27-1.50 (4H, m) ppm.

LCMS (thermospray) : m/z [M+H]" 482, [M+NH,]* 499.
Example 37 :

'H NMR (300MHz, DMSO-d®): 6 = 9.18 (1H, s), 8.28-8.33 (1H, d), 8.18-8.20
(1H, d), 7.93-7.99 (1H, m), 7.83-7.89 (1H, d), 7.17-7.28 (4H, m), 6.98-7.05 (2H,
d). 6.83-6.67 (2H, d), 3.60-3.80 (2H, brs), 3.30 (2H, s, masked by soivent),
1.73-1.92 (4H, m), 1.19-1.40 (4H, m) ppm.

LCMS (thermospray) : m/z [M+H]* 482, [M+NH,]* 499.
Example 38 :

'H NMR (300MHz, DMSO-d®): 5 = 9.08-9.13 (1H, brs), 8.32-8.37 (1H, d), 8.09-
8.11 (1H, m), 7.94-8.00 (2H, m), 7.19-7.32 (6H, m), 6.91-6.96 (1H, d), 3.64-3.84
(5H, s + brs), 1.80-1.88 (4H, m), 1.30-1.50 (4H, m) ppm.

LCMS (thermospray) : m/z [M+H]" 498.

20
S/
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Example 39 :

'H NMR (300MHz, DMSO-d®): & = 9.18-9.28 (1H, brs), 8.28-8.34 (1H, d), 8.19-
8.21 (1H, d), 8.02-8.08 (1H, t), 7.95-7.99 (1H, m), 7.67-7.71 (1H, d), 7.18-7.29
(4H, m), 7.00-7.08 (2H, d), 6.65-6.70 (2H. d). 3.60-3.79 (3H, brs + d), 3.35-3.59
(3H, m, masked by solvent), 1.74-1.96 (4H, m), 1.18-1.42 (4H, m) ppm.

LCMS (thermospray) : m/z [M+H]" 539.
Exampile 40 :

'H NMR (300MHz, DMSO-d®): 5 = 9.63 (1H, s), 8.25-8.35 (1H, d), 8.19-8.21
(1H, d), 8.00-8.07 (1H, t), 7.93-7.98 (1H, m), 7.58-7.63 (1H, d), 7.15-7.30 (4H,
m), 7.00-7.14 (2H, m), 6.77-6.82 (1H, d), 8.70-86.76 (1H, t), 3.60-3.80 (3H, m +
d), 3.41-3.58 (3H, m + 8), 1.89-1.99 (4H, m), 1.20-1.44 (4H, m) ppm.

LCMS (thermospray) : m/z [M+H]"* 539.

lo 41 : t-5-Fluoro-2-{3.4-diflu ono. 2-fluoro-8-
h -ben mino)-cvelohexyll-nicotinamide

F
H
O’pr
| | H
N

F

2-Fluoro-8-hydroxybenzoic acid (115 mg, 0.736 mmol), 1-hydroxybenzotriazole
hydrate (149 mg, 1.11 mmol), 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide
hydrochioride (184 mg, 0.957 mmol), anti-N-(4-amino-cyciohexyl)-5-fluoro-2-
(3.4-difluoro-phenoxy)-nicatinamide hydrochloride (296 g, 0.738 mmol) (see
Preparation 11) and N-methyl morpholine (0.16 ml, 1.48 mmol) were stirred in
N.N-dimethylformamide (6 ml) under an atmosphere of nitrogen at room
temperature for 18 hours. The mixture was then partitioned between ethyl
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acetate (6 ml) and water (6 ml). The organic layer was separated, washed with
a8 saturated aqueous solution of sodium chloride (6 ml) and dried over
anhydrous magnesium sulphate. it was then concentrated in vacuo, and the
residue triturated with diethylether (3-fold 5 ml) to give anti-5-fluoro-2-(3.4-
difluoro-phenoxy)-N-[4-(2-fluoro-8-hydroxy-benzoylamino)-cyclohexyl]-
nicotinamide (240 mg) as an off- white solid.

'H NMR (300MHz, DMSO-d®): 5 = 10.92 (1H, brs) 8.29-8.33 (1H, d), 8.23-8.27
(1H, d), 8.08-8.17 (1H, m), 7.90-8.03 (1H, m), 7.31-7.52 {(2H, m), 7.18-7.30 (1H,
m), 7.02-7.12 (1H, m), 6.60-8.71 (2H, m), 3.65-3.82 (2H, m), 1.82-2.00 (4H, m),
1.28-1.50 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H] 504

Exam : anti-5-Fluoro-24{3-chl u heno 2-fluoro-6-
hydroxy-be ino loh -njcotinamide
F
H
U"f@
| { H
N O
Cl
F

2-Fluoro-6-hydroxybenzoic acid (117 mg, 0.753 mmol), 1-hydroxybenzotriazole
hydrate (153 mg, 1.13 mmol), 1-(3-dimethylaminopropyi}-3-ethylcarbodiimide
hydrochloride (188 mg, 0.979 mmol), anti-N-(4-amino-cyclohexyl)-5-fluoro-2-(3-
chioro-4-fluoro-phenoxy)-nicotinamide hydrochloride (315 mg, 0.738 mmol)
(see Preparation 13) and N-methyl morpholine (0.17 ml, 1.51 mmol) were
stired in N,N-dimethylformamide (6 ml) under an atmosphere of nitrogen at
room temperature for 18 hours. The mixture was then partitioned between ethyl
acetats (6 ml) and water (6 ml). The organic layer was separated, washed with

=l
32
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a saturated aqueous solution of sodium chioride (6 mi) and dried over
anhydrous magnesium sulphate. it was then concentrated in vacuo, and the
residue was triturated with diethylether (3-fold 5 mi) to give anti-5-fluoro-2-(3-
chloro-4-fluoro-phenoxy)-N-[4-(2-fluoro-6-hydroxy-benzoylamino)-cyciohexyl]-
nicotinamide (250 mg) as an off- white solid.

'H NMR (300MHz, DMSO-d®): 5 = 10.94 (1H, brs) 8.28-8.35 (1H, d), 8.23-8.26
(1H, d), 8.07-8.17 (1H, m), 7.92-8.03 (1H, m), 7.42-7.54 (2H, m), 7.17-7.28 (2H,
m), 6.58-6.73 (2H, m), 3.64-3.83 (2H, m), 1.83-2.00 (4H, m), 1.31-1.50 (4H, m)
ppm.

LRMS (thermospray) : m/z [M+H]* 520, 522

Example 43 : 4-{[5-Fluorg-2-{4-fi heno dine-3-ca
-amino I hthalamic acld methvyl ester
H
IR ;
F Ny N © 0% oMe
| ) H
N
F

Phthalic acid monomethyl ester (141 mg, 0.781 mmol), 1-hydroxybenzotriazole
hydrate (158 mg, 1.17 mmol) and 1-«(3-dimethylaminopropyt)-3-
ethylcarbodiimide hydrochloride (195 mg, 1.02 mmol) wera stimed in N,N-
dimethyiformamide (6ml) at room temperature and syn-N-(4-amino-
cyciohexyl)-5-fluoro-2-{4-fluoro-phenoxy)-nicotinamide hydrochloride (300 mg,
0.781 mmol) (see Preparation 22) added followed by addition of N-mathyl
morpholine (0.17 mi, 1.56 mmol). The reaction mixture was stimed under an
atmosphera of nitrogen at room tamperature for 18 hours, the reaction mixture
then partitioned between ethyl acetate (20 ml) and water (20 mil), and the
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organic layer separated. The organic layer was then washed with a saturated
aqueous solution of sodium chloride (20 ml) dried over anhydrous magnesium
sulphate and the solvent removed in vacuo. The residue was triturated with
diethylether (5 ml) giving syn-N-(4-{[5-fluoro-2-{4-fluoro-phenoxy)-pyridine-3-
carbonyl]-amino}-cyclohexyl)-phthalamic acid methyl ester (385 mg) as an off-
white solid.

'H NMR (300MHz, DMSO-d®): 5 = 8.28-8.35 (1H, d), 8.20-8.24 (1H, d), 8.01-
8.08 (2H, m), 7.75-7.80 (1H, d), 7.48-7.64 (2H, m), 7.38-7.43 (1H, d), 7.20-7.38
(4H, m), 4.04-4.16 (1H, m), 3.84-3.99 (1H, m), 3.74 (3H, s), 1.56-1.88 (8H, m)
ppm.

LRMS (thermospray) : m/z [M+H]" 510

Example 44 : anti-N-{4 2-h -amino ohexyl}-5-
fluoro-2-{4-fluoro-pheno. jcotinaml|
MOY
F

Anti-Acetic acid 1-{[acetyl-{4-{]5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
carbonyl]-amino}-cyclohexyl}-amino}-methyl}-phenyi ester (275 mg,
0.512 mmol) (see Preparation 19) and lithium hydroxide (monohydrate, 32 mg,
0.767 mmol) were dissolved in tetrahydrofuran (10 ml) and water (10 mi) and
the reaction mixture stired at room temperature for 2 hours. 2M Hydrochloric
acid (0.4 ml) was added and the resultant precipitate fitered off and washed
with water (30 ml) The solid was then dissolved in
dichloromethane/diethylether and dried over anhydrous sodium sulphate. The

52
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solvent was removed in vacuo giving anti-N-{4-Jacetyl-(2-hydroxybenzyl)-
amino]-cyciohexyl}-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide (100 mg) as a
white solid.

'H NMR (400 MHz, CDCla): 8 = 0.77 (1H, ), 8.32-8.38 (1H, m), 8.01-8.05 (1H,
d), 7.68-7.78 (1H, d), 7.07-7.23 (8H, m), 6.85-6.90 (1H, d), 6.77-6.84 (1H, t),
4.52 (2H, s), 3.92-4.10 (1H, m), 3.59-3.70 (1H. m), 2.22-2.31 (2H, d), 2.18 (3H,
s), 1.75-1.98 (4H, m), 1.26-1.43 (2H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 494

mple 43 : antkN 3 ro -amino Johex -
uoro-2-{4-flu heno Icotinamide
H
MeYO
O
F N N
| | H
N
F

Anti-N-{4-[3{tert-Butyldimethyl-slanyloxy)-benzylamino}-cyciohexyl}-5-fluoro-2-
(4-fluoro-phenoxy)-nicotinamide (337 mg, 0.512 mmol) (see Preparation 18)
was dissolved in dichloromethane (10 ml) and diisopropylethylamine (0.15 mi,
0.831 mmol) added followed by addition of acetyl chloride (0.051 mi, 0.712
mmol). The reaction mixture was held at room temperature under an
atmosphere of nitrogen for 2 hours, and the soivent then removed in vacuo.
The residue was dissolved in methanol (15 ml) and ambestyst 15 resin (1 g)
was added. The reaction was heid at room temperature for a further 18 hours.
The mixure was then filtered through a short column of celite (5§ g) and the
celite washed with methanol (2-fold 10 mi). The filtrates were then combined,
concentrated in vacuo and the residue azeotroped with diethylether. The
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resutting white solid was slurried with pentane and fittered off giving ant-N-{4-

[acetyl{3-hydroxybenzyl}-amino}-cyclohexyl}-5-fluoro-2-(4-fluoro-phenoxy)-
nicotinamide (290 mg) as a white solid.

'H NMR (400 MHz, DMSO-d®): 8 = 9.32 (0.5H, s), 9.18 (0.5H, s), 8.20-8.25
(1H, m), 8.15-8.19 (1H, d), 7.90-7.98 (1H, m), 7.17-7.22 (4H, m), 6.98-7.16 (1H,
2xt), 6.52-8.85 (3H, m), 4.364.48 (2H, 2xs), 4.204.33 (0.5H, m), 3.57-3.78
(1.5H, m), 2.13 (1.3H, s), 1.78-1.90 (2.7H, m), 1.25-1.84 (7H, m) ppm.

LRMS (electrospray) : m/z [M-H]* 494

Example 456 : anti-N 4-hydro Il-amino lohexyl}-5-
fluoro-2-{4-fluoro-pheno icotinamid

MeYO OH
IS8
| | W
N

F

Anti-N-{4-{4-{tert-Butyl-dimethyl-silanyloxy)-benzylamino}-cyclohexyi}-5-fluoro-2-
(4-fluoro-phenoxy)-nicotinamide (97 mg, 0.171 mmol) (see Preparation 17) was
dissolved in dichloromethane (5 mil) and diisopropylethylamine (0.042 mi,
0.239 mmol) added followed by addition of acetyl chloride (0.015 ml, 0.205
mmol). The reaction mixture was held at room temperature under and
atmosphere of nitrogen for 2 hours, before removing the solvent in vacuo. The
residue was dissolved in methanol (10 ml) and amberdyst 15 resin (1 g) and
trifluoroacetic acid (0.1 mi) added. The reaction mixiure was held at room
temperature for a further 18 hours. The mixture was then filtered through a
short column of celite (5 g) and the celite washed with methanol (2-fold 10mi).
The filtrates were combined, concentrated in vacuo and the residue azeotroped

S
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with diethylether. The resulting white solid was slurried with pentane and fiitered
off giving anti-N-{4-{acetyl-(4-hydroxybenzyl)}-amino]-cyclohexyf}-5-fluoro-2-(4-
fluoro-phenoxy)-nicotinamide (46 mg) as a white solid.

"H NMR (400 MHz, DMSO-d®): § = 8.17-8.21 (1H, m), 8.13-8.16 (1H, d), 7.88-
7.95 (1H, m), 7.11-7.21 (4H, m), 6.92-6.99 (2H, d), 6.67-6.73 (1H, d), 6.57-6.63
(1H, d), 4.30-4.41 (2H, 2xs), 4.12-4.22 (1H, m), 3.57-3.72 (1H, m), 2.10 (1H, s),
1.86 (2H, s), 1.76-1.83 (2H, d), 1.43-1.60 (4H, m), 1.20-1.40 (2H, m) ppm.

LRMS (electrospray) : m/z [M+H]' 496

Exam 47 : syn-5-Fluoro-2 uo| 8nox 2 -methyi-
n amino lohexyl]-nicotinaml

2-Hydroxy-4-methylbenzoic acid (91 mg, 0.595 mmol), 1-hydroxybenzotriazole
hydrate (80 mg, 0.585 mmal), 1-(3-dlmﬂ1ylaminopmpyl)—3—ethylcarbodiimide
hydrochloride (134 mg, 0.703 mmol), syn-N-(4-amino-cyclohexyl)-5-fluoro-2-(4-
fluoro-phenoxy)-nicotinamide hydrochioride (200 mg, 0.541 mmol) (see
Preparation 22) and N-methyl morpholine (0.18 ml, 1.62 mmol) were stirred in
N,N-dimethylformamide (5 ml) under an atmospherer of nitrogen at room
temperature for 18 hours. The N,N-dimethylformamide was removed in vacuo,
and the residue partitioned between dichloromethane (15 mi) and water
(15 ml). The organic phase was separated and washed sequentially with a
10 % solution of citric acid in water (15 ml) followed by a saturated aqueous
solution of sodium hydrogen carbonats (15 ml). The organic phase was then
dried dver anhydrous magnesium sulphate and the solvent removed in vacuo.
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The residue was triturated with ethyl acetate/pentane (1:1, by volume, 5 ml)
giving syn-5-fluoro-2-(4-fluoro-phenoxy)-N-[4-(2-hydroxy-4-methyi-benzoyi
amino)-cyclohexyl}-nicotinarmide (130 mg) as a white solid.

'H NMR (400MHz, CDCls): § = 12.17 (1H, s), 8.32-8.38 (1H, m), 8.00-8.08 (2H,

5 m), 7.15-7.22 (4H, d), 6.97-7.01 (1H, d), 6.78 (1H, s), 6.60-8.65 (1H, d), 5.84-
5.92 (1H, d), 4.23-4.31 (1H, m), 4.02-4.15 (1H, m), 2.34 (3H, s), 1.80-2.00 (8H,
m), 1.49-1.67 (2H, m, partially masked by solvent) ppm.

LRMS (electrospray) : m/z [M-H]' 480
Examples 48-71

10 The compounds of the following tabulated examples (Table 3) of the general
formula :

F

were prepared by a similar method to that of Example 47 using the appropriate
carboxytic acid and amina as the starting materials.

15 JABLE

Starling Amine R
Prep No.

ey

Example No.

49 22 F oH

o
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' These examples were worked up by partitioning the reaction mixture between
ethyl acetate and water, and the organic phase was washed with a saturated
aqeous solution of sodium chloride.

2 These examples were purified by flash column chromatography on silica gel
eluting with a solvent gradient of dichloromethane : methanol (100 : 0 changing
to 95 : 5 then 70 : 30, by volume). The product was then dissolved in ethy!
acetate, washed sequentially with water and a saturated aqeous solution of
sodium chloride, dried over anhydrous magnesium sulphate and concentrated
under reduced pressure to give the desired compound.

3 These compounds were diuted with methanol and ethyl acetate until
completely soluble before drying over anhydrous magnesium sulphate.

Example 48 :

'H NMR (400MHz, DMSO-d®): § = 9.50 (1H, ), 8.22-8.26 (1H, d), 8.17-8.21
(1H, d), 7.95-7.99 (1H, m), 7.84-7.92 (1H, d), 7.12-7.23 (7H, m), 6.80-6.85 (1H,
d), 3.86-3.95 (1H, m), 3.72-3.82 (1H, m), 1.56-1.82 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H]* 466

Example 49 :

'H NMR (400MHz, DMSO-d%: § = 9.83 (1H, s), 8.21-8.24 (1H, m), 8.17-8.20
(1H, d), 7.83-7.87 (1H, m), 7.63-7.67 (1H, d), 7.57-7.62 (1H, d), 7.17-7.24 (4H,
m), 6.70-6.77 (1H, d), 3.87-3.92 (1H, m), 3.72-3.80 (1H, m), 1.78-1.83 (2H, m),
1.55-1.72 (6H, m) ppm.

LRMS (electrospray) : m/z [M-H]* 486
Exampie 50 :

"M NMR (400MHz, DMSO-d®: 5 = 12.18 (1H, brs), 8.34-8.41 (1H, m), 8.16-8.19
(1H, d), 7.93-7.97 (1H, m), 7.80-7.86 (1H, d), 7.28-7.35 (1H, t), 7.15-7.23 (4H,
m), 6.78-8.86 (2H, m), 3.89-3.94 (1H, m), 3.80-3.88 (1H, m), 1.58-1.80 (8H, m)
ppm.

LRMS (electrospray) : m/z [M-H]' 466
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Example 51 :

'H NMR (400MHz, CD;OD): & = 8.03-8.07 (2H, m), 7.10-7.21 (4H, m), 6.96-
7.08 (2H, m), 6.68-6.78 (2H, m), 3.97-4.07 (1H, m), 3.75-3.80 (1H, m), 343
(2H. ), 1.63-1.80'(6H, m), 1.52-1.62 (6H, m) ppm.

LRMS (electrospray) : m/z [M-H]* 480

Example 52 :

'H NMR (400MHz, CD;OD): & = 8.00-8.08 (2H, m), 7.08-7.19 (4H, m), 7.00-
7.08 (1H, t), 6.57-6.72 (3H, m), 4.00-4.09 (1H, m), 3.72-3.81 (1H, m), 3.37 (2H,
s), 1.86-1.80 (6H, m), 1.51-1.62 (6H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 480

Example 53 :

'H NMR (400MHz, DMSO-d®): 5 = 9.08 (1H, s), 8.22-8.26 (1H, d), 8.14-8.17
(1H, d), 7.92-7.96 (1H, d), 7.63-7.67 (1H. d), 7.16-7.23 (4H, d), 6.94-6.99 (2H,
d). 8.57-6.62 (2H, d), 3.78-3.88 (1H, m), 3.52-3.61 (1H, m), 3.23 (2H, s), 1.46-
1.86 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 480

Example 34 :

'H NMR (300MHz, DMSO-d®): 5 = 9.08 (1H, 8), 8.26-8.32 (1H, d), 8.21-8.25
(1H, d), 8.01-8.07 (1H, m), 7.75-7.82 (1H, m), 7.19-7.38 (6H, m), 6.92-6.97
(1H, d), 3.76-4.01 (5H, m), 1.54-1.80 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 498

Example 55 ;

'H NMR (300MHz, DMSO-d®): & = 9.48 (1H, brs), 8.26-8.33 (1H, d), 8.20-8.25
(1H, d), 7.98-8.08 (1H, m), 7.74-7.80 (1H, d), 7.18-7.41 (BH, m), 6.77-6.82 (1H,
d), 3.76-4.03 (5H, m), 1.50-1.92 (8H. m) ppm.

LRMS (thermospray) : m/z [M+H]" 498

56
57
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Example 56 :

'H NMR (300MHz, DMSO-d®%): 5 = 9.58 (1H, s), 8.25-8.30 (1H, d), 8.20-8.24
(1H, d), 8.00-8.07 (1H, m), 7.77-7.83 (1H, d), 7.20-7.30 (4H, d), 6.96-7.03 (1H,
d), 6.77-6.83 (2H, m), 3.82-3.93 (1H, m), 3.55-3.864 (1H, m), 3.26 (2H, s,
partially masked by solvent), 1.52-1.80 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]' 500

Example 57 :

'H NMR (300MHz, DMSO-d®): 5 = 8,73 (1H, 8), 8.27-8.32 (1H, d), 8.21-8.25
(1H, d), 7.96-8.05 (1H, m), 7.70-7.78 (1H, d), 7.20-7.30 (4H, d), 6.57-6.80 (3H,
m), 3.82-3.94 (1H, m), 3.58-3.78 (4H, m), 3.24 (2H, s, partially masked by
solvent), 1.52-1.78 (8H, m) ppm.

LRMS (thermospray) : mv/z [M+H]' 512

Example 58 :

'H NMR (300MHz, DMSO-d®): 5 = 9.92 (1H, s), 8.26-8.32 (1H, d), 8.19-8.24
(1H, d), 7.91-8.05 (1H, m), 7.78-7.84 (1H, d), 7.16-7.30 (5H, m), 6.95-7.02 (1H,
m), 6.83-8.88 (1H, d), 3.82-3.86 (1H, m), 3.57-3.69 (1H, m), 3.26 (2H, s,
partially masked by solvent), 1.53-1.78 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]' 518

Example 59 :

'H NMR (300MHz, DMSO-d®): 5 = 8.70 (1H, s), 8.28-8.33 (1H, d), 8.20-8.24
(1H, d), 7.96-8.02 (1H, m), 7.70-7.77 (1H, d). 7.20-7.28 (4H, d), 6.57-6.82 (3H,
m), 3.81-3.94 (1H, m), 3.60-3.80 (4H, m), 3.24 (2H, s, partially masked by
solvent), 1.52-1.78 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 512

Example 60 :

"H NMR (300MHz, DMSO-d": § = 8.80 (1H, bra), 8.25-8.33 (1H, d), 8.18-8.23
(1H, d), 7.95-8.05 (1H, m), 7.73-7.78 (1H, d), 7.17-7.34 (4H, d), 6.56-6.82 (3H,
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m), 3.81-3.91 (1H, m), 3.67 (2H, s), 3.50-3.65 (1H, m), 3.22 (3H, s), 1.51-1.78
(8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 512

Example 61 :

'H NMR (400MHz, CDCl,): & = 9.63 (1H, s), 8.68-8.75 (1H, d), 7.79-7.83 (2H,

m), 7.18-7.20 (1H, t), 7.11-7.14 (4H, 2xd), 7.00-7.10 (2H, m), 6.92-6.98 (1H, d),
6.78-6.84 (1H, t), 6.23-6.31 (1H, d), 4.004.08 (1H, m), 3.58 (2H, s), 2.43-2.54
(1H, m), 1.78-1.90 (6H, m), 1.60-1.75 (2H, m, partially masked by solvent} ppm.

LRMS (electrospray) : m/z [M-H]" 462

Example 62 :

'H NMR (300MHz, DMSO-d®): 3 = 12.58 (1H, s), 10.00 (1H, s), 8.30-8.36 (1H,
d), 8.01-8.03 (1H, d), 8.06-8.13 (1H, m), 7.88-8.06 (1H, m), 7.70-7.76 (1H, d),
7.20-7.29 (4H, d), 6.20-6.30 (2H, d + s), 3.88-3.99 (1H, brs), 3.60-3.88 (1H,
brs), 1.53-1.88 (8H, m) ppm.

LRMS (thermaspray) : mv/z [M+H]'" 484
Example 63 :

'H NMR (300MHz, DMSO-d®): & = 12.74-12.80 (1H, brs), 8.30-8.36 (1H, d),
8.18-8.23 (2H, m), 7.98-8.04 (1H, m), 7.80-7.85 (1H, d), 7.20-7.25 (4H, d),

6.39-6.48 (2H, d + s), 3.934.01 (1H, brs), 3.80-3.91 (1H, brs), 3.77 {3H, s),
1.62-1.90 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 498,

Example 64 :

'H NMR (300MHz, DMSO-d%): 5 = 8.26-8.32 (1H, d), 8.01-8.03 (1H, d), 7.98-
8.04 (1H, dd), 7.58-7.64 (1H, d), 7.19-7.28 (4H, d), 7.12-7.18 (1H, t), 6.68-6.79
(3H, m), 4.42 (2H, s8), 3.85-3.97 (1H, brs), 3.70-3.80 (1H, brs), 2.24 (3H, s),
1.53-1.79 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]’ 496.
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Example 85 :

'H NMR (300MHz, DMSO-d®): 5 = 11.00 (1H, s), 8.26-8.31 (1H, d), 8.20-8.21
(1H, d), 7.93-8.03 (2H, m), 7.18-7.34 (5H, m), 6.60-6.73 (2H, m), 3.83-3.99 (2H,
brs), 1.52-1.80 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 486.

Example 66 :

'H NMR (400MHz, CD;OD): § = 8.02-8.10 (2H, m), 7.74-7.76 (2H, m), 7.11-
7.22 (4H, m), 6.78-6.84 (2H, d), 4.04-4.11 (1H, brs), 3.95 (2H, s), 3.80-3.90
(1H, brs), 1.73-1.87 (6H, m), 1.60-1.72 (2H, m) ppm.

LRMS (electrospray) : m/z [M+Na]" 547, [M-H]" 523.

Example 87 :

'H NMR (400MHz, CDs0D): § = 8.05-8.09 (2H, m), 7.22-7.30 (3H, m), 7.13-
7.21 (4H, m), 6.91-6.96 (1H, m), 4.05-4.10 (1H, m), 3.96 (2H, s), 3.82-3.90 (1H,
m), 1.73-1.85 (6H, m), 1.60-1.72 (2H. m) ppm.

LRMS (electrospray) : m/z [M+Na]* 547, [M-H]" 523.

Example 68 :

'H NMR (400MHz, DMSO-¢®): 3 = 8.93-9.00 (1H, brs), 8.26-8.32 (1H, d), 8.20
(1H, 8), 7.95-8.00 (1H, m), 7.81-7.87 (2H, m), 7.34-7.40 (1H, t), 7.18-7.27 (4H,
d). 8.83-6.91 (2H, m), 3.83-3.83 (3H, m), 3.64-3.72 (1H, m), 1.56-1.75 (8H,
2xm) ppm.

LRMS (electrospray) : m/z [M+Na]’ 547, [M-H]" 523.

Found C, 58.29; M, 4.85; N, 10.38. CxnHagF2N4Os. 0.1mol N,N-dimethyl
formamide, 1mol H20 requires C, 59.63; H, 5.26; N, 10.44%.

Example 69 :

'H NMR (400MHz, CDyOD): 3 = 8.25-8.35 (1H, brs), 8.07-8.12 (2H, m), 7.53-
7.63 (1H, m), 7.08-7.22 (6H, 2xm), 6.68-8.73 (2H, d), 3.99-4.08 (1H, brs), 3.75-
3.85 (3H, m), 3.43 (2H, s), 1.65-1.80 (6H, m), 1.53-1.63 (2H, m) ppm.
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LRMS (electrospray) : m/z [M+Na]™ 561, [M-H]* 537.

Exampile 70 :

'H NMR (400MHz, CD;OD): & = 8.05-8.12 (2H, m), 7.52-7.57 (1H, m), 7.09-
7.24 (5H, m), 7.00-7.08 (1H, t), 6.73-6.79 (2H, m), 4.00-4.08 (1H, brs), 3.74-
3.85 (3H, m), 3.52 (2H, s), 1.67-1.82 (8H, m), 1.57-1.66 (2H, m) ppm.

LRMS (electrospray) : m/z [M+Na]" 561, [M-H]" 537.

Example 71 :

'H NMR (400MHz, CD5OD): 5 = 8.25-8.33 (1H, d), 8.04-8.10 (2H, m), 7.53-7.60
(1H, m), 7.11-7.22 (4H, m), 7.08-7.11 (1H, t), 6.72-6.76 (2H, m), 6.59-6.64 (1H,
d), 4.00-4.08 (1H, brs), 3.74-3.85 (3H, m), 3.47 (2H, s), 1.66-1.83 (6H, m), 1.56-
1.65 (2H, m) ppm.

LRMS (electrospray) : m/z [M+Na]* 561, [M-H]* 537.

Example 72 : n-3-Fluoro-2<{4-fluoro-phen -N-{4{342 roxy-
-ureido loh -nicotinamide

IO
F\N (o] OH
| | H

N

2-Aminomethyl phenol (62 mg, 0.386 mmol), syn-5-fluoro-2(4-flucro-phenoxy)-
N-{4-{(imidazole-1-carbonyl}-amino]-cyclohexyl}-nicotinamide (142 mg.
0.322 mmol) (see Preparation 25) and tristhylamine (0.06 mi, 0.386 mmol)
were stirred In dichloromethane (10 ml) under an atmosphere of nitrogen at
room temperature for 18 hours. The reaction mixture was then washed
sequentially with water (6 ml) and a 10 % solution of citric acid in water (6 ml).

=8
55
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The organic phase was separated and dried over anhydrous magnesium

sulphate. The solvent was then removed in vacuo and the residue triturated

with diethylether (3-fold 5 ml) to give syn-5-fluoro-2-(4-fluoro-phenoxy)-N-{4-[3-

(2-hydroxy-benzyi}-ureido]-cyclohexyl}-nicotinamide (102 mg) as a pale yellow
5 solid.

'H NMR (400MHZz, CDCl;): 5 = 9.75 (1H, s), 8.29-8.35 (1H, m), 8.00-8.04 (1H,
d), 7.88-7.95 (1H, d), 7.05-7.21 (5H, m), 6.97-7.03 (1H, d), 6.85-6.92 (1H, d),
6.74-8.79 (1H, t), 4.76-4.85 (1H, t), 4.27-4.35 (1H, m), 4.21-4.26 (2H, d), 4.07-
4.17 (1H, m), 3.56-3.68 (1H, m), 1.62-1.86 (6H, m), 1.35-1.51 (2H, m) ppm.

10 LRMS (electrospray) : m/z [M-H]® 495
Examples 73-75

The compounds of the following tabulated examples (Table 4) of the general
formula :

15 were prepared by a similar method to that of Example 72 using the appropriate
amine starting material.
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JABLE 4

Starting intermediate R
Prep No.

73 25

el
% Ves
75 25 \/Qr““

F

Example No.

! This compound was isolated by filtering the aqueous phase after work-up. The
solid was dissolved in methanol, dried over anhydrous magnesium sulphate
and concentrated under reduced pressure. The residue was triturated with
diethylether to give the desired compound.

Example 73

'H NMR (400MHz, CD,0D): & = 8.00-8.06 (2H, m), 7.01-7.20 (5H, m), 6.64-
8.70 (2H, m), 6.58-6.63 (1H, d), 4.19 (2H, s), 3.98-4.06 (1H, brs), 3.62-3.71
(1H, brs), 1.64-1.82 (6H, m), 1.50-1.61 (2H, m) ppm.

LRMS (electrospray) : m/z [M+Na]" 519, [M-H]" 495.

Example 74

'H NMR (400MHz, DMSO-d®: 5 = 9.17 (1H, s), 8.21-8.25 (1H, d), 8.16-8.18
(1H, d), 7.93-7.97 (1H, dd), 7.15-7.21 (4H, d), 6.95-7.00 (2H, d), 6.40-6.44 (2H,
d), 5.99-6.04 (1H, t), 5.68-5.75 (1H, d), 3.97-4.01 (2H, d), 3.78-3.87 (1H, brs),
3.44-3.55 (1H, brs), 1.40-1.64 (8H, m) ppm.

LRMS (electrospray) : miz {M+H]" 497, [M+Na]" 519, [M-H]* 495.

Example 75

'H NMR (400MHz, CD;OD): 5 = 8.00-8.08 (2H, m), 7.02-7.18 (4H, m), 6.93-
6.99 (1H, t), 6.48-6.52 (1H, d), 6.39-6.48 (1H, m), 4.34 (1H, s), 4.18 (1H, s),
3.97-4.06 (1H, brs), 3.60-3.72 (1H, m), 1.61-1.82 (6H, m), 1.48-1.60 (2H, m)
ppm.
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LRMS (electrospray) : m/z [M+Na]’ 537, [M-H]* 513.

Example 76 : s 5-Fluo 4-f1 henoxy)- 3=
carbonyi}-amino lohex hthalamic acld

H
0’“&
P H
N

F

syn-N-{4-{I5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-aminoc}-
cyclohexyl)-phthalamic acid methy! ester (378 mg, 0.742 mmol) (see Example
43) and a 1 M solution of lithium hydroxide in water (1.5 ml, 1.484 mmol) were
dissalved in tetrahydrofuran (5 ml) and the reaction was stimed at room
temperature for 18 hours. 2 M Hydrochloric acid (0.8 ml) was added, and the
reaction mixture extracted with dichloromethane (3-fold 10 ml). The combined
organic extracis were ‘dried over anhydrous magnesium sulphate and the
solvent removed in vacuo. The residue was triturated with diethylether (5 mi)
giving syn-N-(4-{{5-ﬂuoro-2—(4—ﬂuaro—phenoxy)-pyﬁdine-&-carbonyl]—aqﬁm}-
cyciohexyl)-phthalamic acid (235 mg) as an off-white solid.

'H NMR (300MHz, DMSO-d%: 5 = 12.63 (1H, brs), 8.20-8.30 (2H, m), 8.12-8.17
(1H, d), 7.98-8.08 (1H, m), 7.73-7.81 (1H, d), 7.48-7.58 (2H, m), 7.30-7.35 (1H,
d), 7.18-7.28 (4H, d), 3.78-3.96 (2H, m), 1.60-1.83 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 484
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Example 76a : syn-N 5-Fluoro-2-{4-flu henoxy)-pyridine-3-

carbonyfl-amino lohexyl}-isophthalamic acid methyl ester

H
N OMe
0 YO\((
o !
| | H

Isophthalic acid monomethyl ester (141 mg, 0.781 mmol), 1-
hydroxybenzotriazole hydrate (158mg, 1.17 mmol) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (195 mg, 1.02 mmol)
were dissolved in N,N-dimethylformamide (6 ml) at room temperature and syn-
N-(4-amino-cyclohexyl)-5-fluoro-2-{4-fluoro-phenoxy)-nicotinamide
hydrochloride (300 mg, 0.781 mmol) (see Preparation 22) added followed by
addition of N-methyl morpholine (0.17 ml, 1.56 mmol). The reaction mixture
was stimed under an atmosphere of nitrogen at room temperature for 18 hours
and then partitioned between ethyl acetate {20 mi) and water (20 ml) and the
organic layer separated. The organic phase was then washed with a saturated
aqueous solution of sodium chioride (20 ml), dried over anhydrous magnesium
sulphate and the solvent removed in vacuo. The residue was triturated with
diethylether (5ml) giving syn-N-{(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
carbonyl]-amino}-cyclohexyl)-isophthalamic acid methyl ester (398 mg) as an
off-white solid.

'H NMR (300MHz, DMSO-d®): 5 = 8.32-8.45 (2H, m), 8.28 (1H, s), 7.92-8.18
(4H, m), 7.60-7.68 (1H, 1), 7.20-7.40 (4H, m), 3.80-4.20 (5H, m), 1.56-1.97 (8H,
m) ppm.

LRMS (thermospray) : m/z [M+H]" 510

(7
9]
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Example 76b _: _synN 5-Fluoro-2 uo no dine-3-
rbonyll-amino lohexvl}-terephthalamic acid hyl ester

H
N

ISR

F N
H

=
o
N

F

Terephthalic acid monomethyl ester (141 mg, 0.781 mmol), 1-
hydroxybenzotriazole hydrate (158 mg, 1.17 mmol} and 13-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (195 mg, 1.02 mmol}
were dissolved in N,N-dimethylformamide (6 ml) at room temperature and syn-
N-{4-amino-cydiohexyl)-5-fluoro-2-{4-fluoro-phenoxy)-nicotinamide
hydrochloride (300 mg, 0.781 mmol) (see Preparation 22) added followed by
addition of N-methyl morpholine (0.17 mi, 1.58 mmol). The reaction mixiure
was stimed under an atmosphere of nitrogen at room temperature for 18 hours,
and then partitioned between ethyl acstate (20 mi) and water (20 ml) and the
organic layer separated. The organic layer was then washed with a sa-turatad
aqueous solution of sodium chioride (20 mi), dried over anhydrous magnesium
sulphate and the solvent removed in vacuo. The residue was triturated with
diethylether (5 ml) giving syn-N-{4-{{5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
carbonyl}-aminc}-cyclohexyl)-terephthalamic acid methyt ester (395 mg) as an
off-white solld.

'H NMR (300MHz, DMSO-d®): 5 = 8.21-8.37 (3H, m), 8.00-8.18 (3H, d), 7.89-
7.94 (2H, d), 7.40-7.34 (4H, d), 3.80-4.08 (5H, m), 1.56-1.95 (8H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 510
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Examples 77-78

The compounds of the following tabulated examples (Table 5) of the general
formula :

5 were prepared by a similar method to that of Example 76 using the appropriate
ester as the starting materials.

JABLE 5

Example No. Starting Material R
Prep No.

77 Example 76a F
oHl

OH

R
/Qir
78 Example 76b F /gl

Example 77

"H NMR (300MHz, DMSO-d®%): & = 13.14 (1H, brs), 8.39 (1H, s), 8.29-8.35 (2H,
10 d), 8.20-8.28 (1H, d), 7.96-8.16 (3H, m), 7.562-7.62 (1H, t), 7.18-7.40 (4H, m),

3.91-4.00 (1H, m), 3.78-3.90 (1H, m), 1.56-1.89 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 494
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Example 78
'H NMR (300MHz, DMSO-d%): 5 = 13.18 (1H, brs), 8.30-8.35 (1H, d), 8.20-8.28

(2H, m), 7.97-8.09 (3H, m), 7.85-7.91 (2H, d), 7.20-7.35 (4H, d), 3.91-4.02 (1H,
m), 3.80-3.90 (1H, m), 1.60-1.92 (8H, m) ppm.

LRMS (electrospray) : m/z [M-H]* 494

Exam 79 oro-2-{4-f 12 hyl-
benz iperidin -nicotinamide

F

4-Methylsalicylic acid (91 mg, 0.595 mmol), 1-hydroxybenzotriazole hydrate
(110 mg, 0.811 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (135 mg, 0.703 mmoi), 5-fluoro-2-(4-fluoro-phenoxy)-N-piperidin-
4-yi-nicotinamide hydrochloride (200 mg, 0.541 mmoi) (see Preparation 29) and
N-methyl morpholine (0.12 ml, 1.08 mmol) were stimed i 'N,N-
dimethylformamide (4 ml) under an atmosphere of nitrogen at room
temperature for 18 hours. The reaction mixture was then partitioned between
ethyt acetates (10 mi) and water (10 ml), the organic layer separated, washed
with a saturated aqueous solution of sodium chioride (10 mi) and dried over
anhydrous magnesium sulphate. The solvent was then removed in vacuo and
the residue purified via flash column chromatography on silica gel eluting with a
solvent gradient of 100 % dichloromethane changing to 99:1, by volume,
dichioromethane : methanol. The resulting white foam was triturated with
pentane (5 ml) giving S-fluoro-2-{4-fluoro-phenoxy)-N-{1-(2-hydroxy-4-methyl-
benzoyi}-piperidin-4-yi}-nicotinamide (160mg) as a white solid.
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'H NMR (400MHz, CDCls): § = 8.34-8.38 (1H, m), 8.01-8.03 (1H, d), 7.80-7.84
(1H, d) 7.08-7.18 (5H, m), 7.81 (1H, s). 6.60-6.65 (1H, d), 4.24-4.36 (3H, m),
3.17-3.25 (2H, t), 2.30 (3h, 5), 2.10-2.18 (2H, d), 1.50-1.62 (2H, m) ppm.

LRMS (electrospray) : m/z [M+H]" 468, (M+Na]" 490

5 Examples 80-91

The compounds of the following tabulated examples (Table 6) of the general

formula :

were prapared by a similar method to that of Example 79 using the appropriate
10 carboxylic acid as the starting material.

TABLE 6
Starting Material
Example No. Pres No. R
N * | A
OH
81 29 m
OH
82 29 ‘/O,OH
83 29 /Q
OH

S¥
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i * 1 Q0
OH
85 29 F:
OH
86 29 Fp
OH
87 29
QOH
Me
88 28 \/O/OH
86 29 \/Q
OH
90 29
oH
91 29

Pa

Example 80 :

' NMR (400MHz, DMSO-d%): § = 8.55 (1H, brs), 8.36-8.41 (1H, d), 8.17 (1H,
8), 7.90-7.96 (1H, m) 7.12-7.23 (5H, m), 8.74-6.79 (1H, d), 6.65-8.72 (1H, d),
6.84 (1H, 8), 4.084.30 (1H, m), 3.984.06 (1H, m), 3.41-3.60 (1H, m), 2.91-3.20
(2H, m), 1.72-1.91 (2H, d), 1.30-1.54 (2H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 454, [M+Na]’ 476

Example 81 :

'H NMR (400MHz, CDCl3): 5 = 11.16 (1H, s), 8.31-8.37 (2H, m), 7.98-8.02 (1H,
d), 7.80-7.85 (1H, d), 7.72-7.77 (4H, d), 7.44-7.56 (2H, m), 7.18-7.23 (2H, d),
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7.04-7.16 (4H, m), 4.23-4.39 (3H, m), 3.22-3.30 (2H, t), 2.12-2.19 (2H, d), 1.50-
1.63 (2H, m) ppm.

LRMS (electrospray) : m/z [M-H]' 502

Example 82 :

"H NMR (400MHz, CDCls): & = 8.32-8.37 (1H, m), 8.02-8.05 (1H, d), 7.80-7.86
(1H, d), 7.20-7.28 (1H, m, partially masked by solvent), 7.08-7.20 (4H, m), 6.71-
6.81 (3H, m), 4.00-4.35 (3H, m), 3.08-3.23 (2H, m), 2.05-2.18 (2H, d), 1.40-1.60
(2H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 452

Example 83 :

H NMR (400MHz, CDCl3): § = 9.55 (1H, s), 8.34-8.39 (1H, m), 8.04-8.07 (1H,
d), 7.78-7.88 (1H, d), 7.28-7.36 (1H, m), 7.21-7.24 (1H, d), 7.08-7.16 (4H, m),
6.96-7.02 (1H, d), 6.78-6.85 (1H, t), 4.24-4.37 (3H, m), 3.18-3.28 (2H, t), 2.12-
2.21 (2H, d), 1.69-1.83 (2H, m, partiafly masked by soivent) ppm.

LRMS (electrospray) : m/z [M-H]" 452

Found C, 61.85; H, 4.68; N, 9.19. C24H21F2N304. 0.7mol H20 requires C, 61.85;
H, 4.84; N, 9.02%.

Example 84 :

'H NMR (400MHz, CDCl3): & = 8.33-8.37 (1H, m), 8.04 (1H, 8), 7.78-7.85 (1H,
d), 7.08-7.18 (4H, m), 7.02-7.07 (1H, d), 6.85-6.92 (1H, brs), 6.74-6.78 (1H, d).
4.38-4.65 (1H, m), 4.21-4.36 (1H, m), 3.78-3.94 (1H, m), 3.01-3.24 (2H, m),
2.21 (3H, s), 1.98-2.19 (2H, d), 1.38-1.60 (2H, m) ppm.

LRMS (electrospray) : m/z [M-H]® 466

Example 85 :

'H NMR (400MHz, CDCl): 5 = 9.18 (1H, s), 8.32-8.37 (1H, m), 8.02-8.04 (1H,
d), 7.80-7.86 (1H, d), 7.02-7.18 (2H, m), 7.08-7.20 (5H, m), 6.86-6.97 (2H, m),

“a
€q
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4.22-4.37 (3H, m), 3.18-3.22 (2H, t), 2.13-2.22 (2H, d), 1.50-1.63 (2H, m,
partially masked by solvent) ppm.

LRMS (electrospray) : m/z [M-H]" 470

Example 86 :

'H NMR (400MHz2, CDCl,): 5 = 8.28-8.36 (1H, m), 8.01-8.04 (1H, d), 7.75-7.84
(1H, d). 7.18-7.27 (1H, m, partially masked by solvent), 7.04-7.17 (4H, m), 6.75-
6.80 {1H, d). 6.52-6.60 (1H, t), 4.35-4.63 (1H, m), 4.18-4.33 (1H, m), 3.60-3.90
(1H, m), 3.03-3.30 (2H, m), 2.02-2.19 (2H, d), 1.40-1.70 (2H, m, partially
masked by solvent) ppm.

LRMS (electrospray) : m/z [M-H]" 470

Example 87 :

'H NMR (400MHz, CDCl,): & = 8.26-8.32 (1H, m), 7.98-8.02 (1H, d), 7.77-7.84
(1H, d), 7.04-7.16 (4H, m), 6.93-7.02 (1H, m), 6.62-6.73 (2H, m), 5.88-6.00 (1H,
d), 4.52-4.68 (1H, dd), 4.16-4.27 (1H, m), 3.41-3.48 (1H, d), 2.98-3.16 (1H, m),
2.10-2.19 (1H, m), 2.09 (3H, s), 1.88-2.02 (1H, m), 1.68-1.80 (1H, m, partially
masked by solvent), 1.24-1.39 (1H. m) ppm.

LRMS (electrospray) : m/z [M-H]" 466

Example 88 :

'H NMR (400MHz, CDCl): § = 8.25-8.31 {1H, m), 7.98-8.02 (1H, d), 7.71-7.78
(1H, d), 8.96-7.18 (6H, m), 6.67-8.75 (2H, m), 5.84 (1H, ¢), 4.37-4.47 (1H, m),
4.10-4.22 (1H, m), 3.72-3.83 (1H, d), 3.62 (2H, s), 3.08-3.21 (1H, 1), 2.82-2.95
(1H, 1), 1.90-2.05 (2H, 1), 1.35-1.46 (1H, m), 1.13-1.23 (1H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 466

Example 89 :

'H NMR (400MHz, CDCl3): § = 9.57 (1H, s), 8.30-8.36 (1H, m), 8.01-8.04 (1H,
d), 7.72-7.80 (1H, d), 7.05-7.20 (5H, m), 6.90-7.02 (2H, m), 6.76-6.84 (1H, 1),
4.43-4.55 (1H, d), 4.20-4.32 (1H, m), 4.08-4.18 (1H, d), 3.71 (2H, s), 3.32-3.44
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(1H, 1), 2.86-2.95 (1H, 1), 2.15-2.24 (1H, d), 2.02-2.14 (1H, d), 1.37-1.50 (2H, m)
ppm.

LRMS (electrospray) : m/z [M-H]" 466

Example 90 :

5 'H NMR (400MHz, CDCl,): 3 = 8.28-8.31 (1H, m), 8.01-8.04 (1H, d), 7.72-7.79
(1H, d), 7.22 (1H, s), 7.05-7.17 (5H, m), 6.84 (1H, s), 6.65-6.70 (2H, d), 4.37-
4.47 (1H, d), 4.12-4.22 (1H, m), 3.77-3.84 (1H, d), 3.64 (2H, s), 3.12-3.21 (1H,
t), 2.81-2.88 (1H, 1), 1.80-2.03 (2H, 2xd), 1.38-1.51 (1H, m), 1.10-1.20 (1H, m)
ppm.

10 LRMS (electrospray) : m/z [M-H]" 466

Example 91 :

"H NMR (400MHz, CDCls): 5 = 9.36 (1H, s), 8.30-8.35 (1H, m), 8.02-8.04 (1H,

d), 7.75-7.81 (1H, d), 7.00-7.16 (6H, m), 6.65-6.89 (1H, d), 6.76-6.82 (1H, 1),

4.44-4.53 (1H, d), 4.17-4.27 (1H, m), 3.72-3.81 (1H, d), 3.13-3.24 (1H, t), 2.82-
15 2.96 (3H, m), 2.68-2.75 (2H, m), 1.97-2.16 (2H, 2xd), 1.28-1.46 (2H, m) ppm.

LRMS (electrospray) : m/z [M-H]* 480

Example 92 : endo-5-Fluoro-2-{4-fluo henoxy)-N ro
en -8-aza-bicyclo[3.2.1]oct-3-yl}-nicotinamide

20 4-Hydroxy-phenyl-acetic acid (88 mg, 0.57 mmol), 1-hydroxybenzotriazole
(84 mg, 0.62 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbediimide
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hydrochloride (122 mg, 0.62 mmol), endo-N-(8-aza-bicyclo[3.2.1]oct-3-y1)-5-
fluoro-2-{4-fluoro-phenoxy)-nicotinamide (204 mg, 0.57 mmol) {see Preparation
32) and N-methyl morpholine (0.07 ml, 0.62 mmol) were stimred in
dichloromethane (5 ml) under an atmosphere of nitrogen at room temperature
for 18 hours. The reaction mixture was then washed with a saturated aqueous
solution of sodium chioride (6 mi), the organic layer separated and dried over
anhydrous magnesium suiphate and the solvent removed in vacuo. The residue
was then purified by flash column chromatography on silica gel eluting with a
solvent gradient of dichloromethane : pentane (50 : 50, by volume) changing to
dichloromethane : methanol (100 : 0 then 97 : 3, by volume) to give endo-5-
fluoro-2-(4-fluoro-phenoxy)-N-{8-{2-(4-hydroxy-phenyl)-acetyl]-8-aza-
bicyclo[3.2. 1]oct-3-yl}-nicotinamide (50 mg) as a white foam.

'H NMR (400MHz, CDCl3): 5 = 8.48-8.57 (1H, d), 8.29-8.33 (1H, dd), 7.98-8.00
(1H, d), 7.00-7.14 (6H, m), 6.70-6.75 (2H, d), 5.88 (1H, s), 4.68-4.74 (1H, m),
4.28-4.35 (1H, m), 4.18-4.23 (1H, brs), 3.48-3.62 (2H, quartet), 2.24-2.29 (1H,
m), 1.72-1.92 (7H, m) ppm.

LRMS (electrospray) : m/z [M+H]" 494, [M+Na]* 516, [M-I-I]+ 492,
Exampies 83-898

The compounds of the following tabulated examples (Table 7) of th'e general
formula :



WO 13/068235 PCT/IBO3N0439
97

were prepared by a similar method to that of Example 92 using the appropriate
amine and carboxylic acid as the starting material.

TABLE 7
Starting Amine | Stereochem.
Example No. Prep No. of Ring R
93'~ 35 exo /Q

OH

64~ 35 exo /00"
95’ a7 exo Q
o

‘/NH OH
96’ 37 exo ﬂw
o
~ M
97 37 exo o
» M OH
98 37 exo o

X0

! The eluent for flash column chromatography was dichloromethane : methanol
S {100 : 0 changing to 98 : 2, by volume).

*The compound was slumied in 20% ethyl acetate in pentane afier
chromatography, and was filtered, washed with pentane and dried in vacuo to
give the desired product.

*The compound was triturated with diethylether after chromatography to give
10 the desired product.
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Example 93

"H NMR (400MHz, CDCly): § = 10.42 (1H, 8), 8.30-8.35 (1H, dd), 8.00-8.02 (1H,
d), 7.64-7.73 (1H, d), 7.20-7.38 (2H, m), 7.05-7.19 (4H, m), 6.97-7.01 (1H, d),
6.80-8.85 (1H, t), 4.73-4.83 (2H, brs), 4.60-4.72 (1H, m), 2.15-2.24 (2H, d),
2.00-2.14 (2H, m), 1.92-2.00 (2H, d), 1.68-1.80 (2H, t) ppm.

LRMS (electrospray) : m/z [M+Na]* 502, [M-H]* 478.
Example 84

'H NMR (400MHz, DMSO-®): 3 = 9.91 (1H, s), 8.30-8.37 (1H, dd), 8.08-8.10
(1H, d), 7.90-7.97 (1H, dd), 7.27-7.33 (2H, d), 7.16-7.25 (4H, m), 6.74-6.80 (2H,
d). 4.02-4.64 (3H, 2xbrs + m), 1.48-2.01 (8H, m) ppm.

LRMS (electrospray) : m/z [M+Na]’ 502, [M-H]* 478.
Example 9

'H NMR (400MHz, CDCly): 3 = 12.08 (1H, s), 8.28-8.36 (1H, d), 8.02 (1H, s),
7.60-7.70 (1H, d), 7.16-7.30 (3H, m), 7.03-7.16 (4H, m), 6.84-6.99 (1H, d),
6.81-6.88 (1H, t), 4.77-4.84 (1H, brs), 4.60-4.75 (1H, m), 4.10-4.30 (3H, m),
2.22-2.30 (1H, d), 1.89-2.20 (3H, m), 1.87-1.98 (1H, d), 1.60-1.72 (1H, t), 1.46-
1.60 (2H. m, partially masked by solvent) ppm.

LRMS (electrospray) : m/z [M+Na]" 559, [M-H]* 535.

Example 86

'H NMR (400MHz, CDCly): § = 8.30-8.36 (1H, dd), 8.00-8.02 (1H, d), 7.62-7.73
(3H, d), 7.06-7.16 (4H, m), 7.01 {1H, 8), 6.86-7.00 (1H, brs), 6.80-8.86 (2H, d),
4.77-4 81 (1H, brs), 4.60-4.76 (1H, m), 4.16-4.33 (3H, m), 3.67-3.77 (1H, m),
2.20-2.37 (1H, d), 1.98-2.20 (4H, m), 1.88-1.98 (1H, d), 1.51-1.70 (1H, m,
partially masked by solvent) ppm.

LRMS (electrospray) : méz [M+Na]' 550, [M-H]* 535.
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Example 97

'H NMR (400MHz, CDCl5): 8 = 8.27-8.32 (1H, d), 8.01 (1H, s), 7.58-7.85 (1H,
d), 7.07-7.18 (6H, m), 6.71-6.79 (2H, d), 6.43-6.48 (1H, brs), 6.04-6.13 (1H,
brs), 4.66-4.74 (1H, brs), 4.56-4.66 (1H, m), 4.16-4.23 (1H, m), 3.92-4.07 (2H,
m). 3.53 (2H, s), 2.14-2.23 (1H, d), 1.81-2.13 (5H, m), 1.50-1.64 (1H, m,
partially masked by solvent), 1.40-1.50 (1H, t) ppm.

LRMS (electrospray) : m/z [M+Na]’ 573, [M-H]* 549,

Example 98

'H NMR (400MHz, CDCh): 5 = 9.40 (1H, s), 8.27-8.35 (1H, d), 8.02 (1H, s),
7.57-7.64 (1H, d), 6.92-7.20 (BH, m), 6.79-6.87 (1H, t), 4.72-4.79 (1H, brs),
4.58-4.70 (1H, m), 4.14-4.21 (1H, m), 3.954.05 (2H, m), 3.61 (2H, s), 2.17-
2.24 (1H, d), 1.83-2.17 (5H, m), 1.57-1.64 (1H, t, partially masked by solvent),
1.40-1.51 (1H, t) ppm.

LRMS (electrospray) : m/z M+Na]" 573, [M-H]" 549.

Exam 2 3-{I5-Fluoro-2+4{4-fluoro-phen idine-3-
ca -amino}-8-azo-bi 2.1 ne-8-carbonyl)-benzoic acid
methyl ester

F

Phthalic acid monomethyl ester (155 mg, 0.83 mmol), 1-hydroxybenzotriazole
(135 mg, 1 mmol) and 1-(3-dimethylaminopropyl)-3-aethyicarbodiimide
hydrochioride (196 mg, 1 mmol) were stimed in dichioromethane (5 ml) at oom
temperature and exo-N-(8-aza-bicycio[3.2.1]Joct-3-y1)-5-fluoro-2-(4-fluooro-



WO 0368235 PCT/IBO3/0I39

10

15

phenoxy)-nicotinamide (289 mg, 0.83 mmol) (see Preparation 35) added
followed by addition of N-methyl morpholine (0.11 ml, 1 mmol). The reaction
mixture was stimed under an atmosphere of nitrogen at room temperature for
18 hours, then washed with a saturated aqueous solution of sodium chloride (5
ml and the organic phase separated. The organic phase was concentrated in
vacuo and the residue purified by flash column chromatography on silica gel
eluting with 100:0 changing to 97:3, by volume, dichioromethane : methanol
giving  exo-2+(3{I5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyi}-amino}-8-
azo-bicyclo[3.2.1]-octane-8-carbonyl}-benzoic acid methyl ester (288 mg) as a
white foam.

'H NMR (400MHz, CDCl;): 5 = 8.30-8.38 (1H, dd), 8.00-8.01 (1H. d), 7.93-7.98
(1H, d), 7.75-7.82 (1H, d), 7.49-7.56 (1H, t), 7.40-7.47 (1H, t), 7.28-7.33 (1H, d),
7.12-7.19 (4H, d), 4.93-4.98 (1H, m), 4.58-4.71 (1H, m), 3.76-3.81 (1H, m), 3.63
(3H, s), 1.83-2.21 (6H, m), 1.39-1.48 (2H, t) ppm.

LRMS (electrospray) : m/z [M+Na]" 544, [M-H]" 520.

Example 100 : luo 4fluoro-phen di -
ca -amino}8-aza-bicyclo[3.2.1 e-8 olc acl

F

Exo-2-(3-{I5-Fluoro-2-{4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino)8-aza-

bicyclo[3.2.1]octane-8-carbonyl)}-benzoic acid methyl ester (see Example 99)
(225 mg, 0.43 mmol) and 1N aquecus lithium hydroxide (0.5 ml, 0.5 mmol)
were stired in methanol (5 mi) at room temperature for 18 hours. Starting
material remained, so the reaction was heated at reflux and stirred for a further
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5 hours. The reaction mixture was then cooled and glacial acetic acid added
until the pH reached 5. The methanol was removed under reduced pressure,
and the residue extracted with ethyl acetate (10 ml). The organic phase was
separated, washed with a saturated aqueous solution of sodium chioride (10
ml), concentrated in vacuo and the residue triturated with diethylether (5 mi) to
give exo-2-(3-{5-fluoro-2-(4-luoro-phenoxy)-pyridine-3-carbonyl}-amino}8-aza-
bicyclo[3.2.1]octane-8-carbonyl}-benzoic acid (103 mg) as a white solid.

'H NMR (400MHz, DMSO-d®): = 8.26-8.38 (1H, brs), 8.18-8.20 (1H, d), 7.91-
7.97 (1H, dd), 7.70-7.88 (1H, brs), 7.55-7.63 (1H, m), 7.43-7.53 (1H, m), 7.16-
7.31 (5H, m), 4.634.72 (1H, brs), 4.27-4.40 (1H, m), 3.52-3.62 (1H, brs), 1.84-
2.00 (4H, m), 1.63-1.82 (4H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 506.

Example 101: Syn-5Fluoro-2-{4-fluoro-phenoxy)-N-{4-{2-hydroxy-
acetytamin -nicotinamide

H
Fa N o)
| H
.
N o

Glycolic acid (40 mg, 0.52 mmol), 1-hydroxybenzotriazole hydrate (80 mg,
0.52 mmol), 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide  hydrochloride
(100 mg, 0.52 mmol), triethylamine (181 ul, 1.3 mmol) and syn-N-(4-Amino-
cyclohexyl)-5-fluoro-2-{4-fiuoro-phenoxy)-nicotinamide hydrochloride (150 mg,
0.38 mmol){see Preparation 22) were dissolved in N,N-dimethylformamide and
were stirred for 18 hours at room temperature. The mixture was partitioned
between ethyl acetate and water, the organic phase was dried over magnesium
sulphate and evaporated in-vacuo. The residue was purified by

LX
68
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chromatography on silica gel using methanol in dichloromethane (5:95) and
then further purified by chromatography on silica gel using methanol in ethyl
acatate (gradient from 0:100 to 5:95) lo give syn-5-fluoro-2-(4-fluoro-phenoxy)-
N-{4-(2-hydroxy-acetylamino)cyciohexyl}-nicotinamide as a white powder
(100mg).

'"H NMR (400MHz, CDCl5): 5 8.33 (1H, d), 8.03 (1H, s), 7.89 (1H, d), 7.12 (4H,
m). 6.22 (1H, d), 4.22 (1H, m), 4.08 (2H, s), 4.00 (1H, m), 2.20 (1H, s), 1.86
(5H, m), 1.78 (3H, m).

LCMS (electrospray): mvz [M-H] 404

Examples 102-125

The compounds of the following tabulated examples (Table 8) of the general

F

were prepared by a similar method to that of example 101 using the amine of

15 Preparation 22 and the appropriate carboxylic acid.

JABLE 8

Example Example R group
N° R group N®

102’ ~\-OH 103? /t/f"

CH,




WO 03/168235

103

PCT/1B0O3N0439

H H
104° m 108° } CH,
CH,
/? \
1067 107* O
P -
108%* @ 109? /b
H,C. CH,
110 ok 111 o_cH,
0
N 113 ~
112 ; CH, o
° ne oy
0. O.
114 cH, s |7 Y Y o
0 ¢H, O
H,C_ CH,
118 M\’o‘c". 117 o
0 0 CH, :
118 oo, 119 /f‘ o
o] CH,
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104
0
0
120 EH, 1213 ?
O @ -
H,C”
| S
122 ~ 123 A\ O.
l o EH, N GH,
N 0
s} ?\cﬂ’ oH
124 S 125 /\©\
-
N CH,

' Purification by chromatography using a gradient from 95:5:0.5 to 90:10:0.5
ethyl acetate: methanol: ammonium hydroxide solstion, then 95:5:0.5
dichloromethane: methanol: ammonium hydroxide solution.

2 Triethylamine was replaced with N-methyimorpholine.

Aqueous solutions were further exiracted four times with dichioromethane
(5 ml)

Purification by chromatography on silica gel used 99:1:01 dichloromethane:
methanol: ammonium hydroxide solution, then 97:3:0.1 dichloromethane:
methanol: ammonium hydroxide solution

3 The compound was pre-adsorbed onio silica gel prior to purification by
chromatography on silica ge! using 1% methanol in dichioromethane.

4 After stiring 18 hours L-mandelic acid (10 mg, 0.085 mmol) was added and
the mixture left to stir 24 hours
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Example 102

'H NMR (400MHz, DMSO-dg): & 8.20 (1H, m), 7.89 (1H, m), 7.70 (1H, d), 7.21
(4H, m), 4.18 (1H, m), 3.84 (1H, m), 3.63 (1H, m), 3.52 (2H, m), 2.40 (1H, m),
2.28 (2H, m), 1.63-1.56 (8H, m).

LCMS (electrospray): m/z [M-H] 418
Example 103

"H NMR (400MHz, CDCly) § 8.35 (1H, d), 8.04 (1H, d), 7.93 (1H, d), 7.13 (4H,
m), 6.40 (1H, s), 4.20 (1H, s), 4.08 (1H, m), 3.91 (1H, m), 2.05 (1H, m), 1.82
(8H, m), 1.60 (1H, m), 1.45 (2H, m) 0.80 (6H, m).

LCMS (electraspray): m/z [M+Na]" 484
Example 104

H NMR (400MHz, CDCL): 5 8.38 (1H, m), 8.04 (1H, s), 7.97 (1H, d), 7.20 (9H,
m). 8.25 (1H, d), 4.29 (1H, m), 4.18 (1H, m), 3.81 (1H, m), 3.91 (1H, m), 3.18
(1H, m), 2.92 (1H, m), 1.79 (4H, m), 1.61 (2H, m), 1.42 (2H, m).

LCMS (electrospray): m/z [M-HJ 494
Example 105

"H NMR (400MHz, CDCls): 5 8.33 (1H, m), 8.04 (1H, d), 7.93 (1H, d), 7.18 (4H,
m), 6.59 (1H, s), 4.21 (1H, s8), 3.96 (2H, m), 1.84 (4H, m), 1.77 (2H, m), 1.60
(BH, 8), 1.48 (2H, m).

LCMS (electrospray): m/z [M+H]' 434
Example 106

'H NMR (400MHz, CDCl): 5 8.33 (1H, m), 8.02 (2H, m), 7.16 (4H, m), 6.40
(1H, d), 4.20 (1H, s), 3.0 (2H, m), 1.74 (12H, m), 1.43 (3H, m), 1.14 (5H, m).

LCMS (electrospray): m/z [M-HT 486

8

o
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Exampie 107

'H NMR (400MHz, CDCl3): & 8.37 (1H, m), 8.02 (2H, m), 7.16 (4H, m), 6.40
(1H, d), 4.20 (1H, 8), 3.90 (2H, m), 1.75 (12H, m), 1.43 (3H, m), 1.18 (5H, m).

LCMS (electrospray): m/z [M-HJ 486
5 Example 108

'H NMR (400MHz, CDCh): 5 8.31 (1H, m), 8.04 (1H, &), 7.84 (1H, 8), 7.25 (6H,
m), 7.14 (4H, m), 6.21 (1H, d), 4.98 (1H, s), 4.14 (1H, m), 3.96 (1H, m), 1.79
(4H, m), 1.63 (2H, s), 1.24 (2H, m).

LCMS (electrospray): m/z [M+Na]’ 504
10 Example 1

"H NMR (400MHz, CD;OD): 8 8.32 (1H, m), 8.01 (2H, m), 7.14 (44, m), 6.81

(1H, d), 4.18 (1H, s), 3.90 (1H, m), 1.81 (6H, m), 1.51 (2H, m), 1.25 (2H, m),
1.19 (2H, m).

LCMS (efectrospray): m/z [M+Na]' 454
15 Example 110

'H NMR (400MHz, CDCls): 5 8.38 (1H, m), 8.04 (1H, 8), 7.97 (1H, d), 7.14 (4H,
m). 5.56 (1H, d), 4.20 (1H, s), 3.82 (1H, m), 3.89 (3H, s), 2.66 (2H, m), 2.41
(2H, m), 1.82 (4H, m), 1.73 (2H, m),1.48 (2H, m).

LCMS (electrospray): m/z [M-H] 486
20 Exsmple 111

'H NMR (400MHz, CDCls): 5 8.38 (1H, d), 8.08 (1H, 8), 7.98 (1H, d), 7.16 (4H,
m), 6.50 (1H, d), 4.20 (1H, 8), 4.11 (2H, g), 3.89 (1H, m), 1.83 (4H, m), 1.71
(2H, m), 1.48 (2H, m), 1.40 (BH, 8), 1.22 (3H, 1).

LCMS (electrospray): m/z [M-H] 488
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Example 112

"H NMR (400MHz, CDCl3): 5 8.37 (1H, d), 8.04 (1H, s), 7.98 (1H. d), 7.17 (4H,
m), 5.79 (1H, d), 4.20 (1H, m), 3.90, (1H, m), 3.60, (3H, s), 2.71 (1H, m), 2.60
(1H, m), 2.36 (1H, m), 1.83 (4H, m), 1.74 (2H, m), 1.49 (2H, m), 1.14 (3H, d).

LCMS (electrospray): m/z [M+Na]' 498
Example 113

'H NMR (400MHz, CDCh): 5 8.37 (1H, d), 8.04 (1H, s), 7.96 (1H, d), 7.17 (4H,
m), 5.85 (1H, d), 4.18 (1H, s), 4.04 (2H, q), 3.90 (1H, 8), 2.40 (2H, 8), 1.82 (4H,
m), 1.70 (2H, m), 1.43 (2H, m), 1.24 (6H, 5) 1.21 (3H, 1).

LCMS (electrospray): mv/z [M+Na]’ 526
Example 114

'H NMR (400MHz, CDCls): 8 8.37 (1H, d), 8.04 (1H, s), 7.96 (1H, d), 7.14 (4H,
m), 5.38 (1H, s), 4.20 (1H, 8), 3.91 (1H, s), 3.66 (3H, s), 2.18 (2H, t), 2.19 (2H,
t), 1.91 (2H, m), 1.81 (4H, m), 1.76 (2H, m), 1.23 (2H, m).

LCMS (electrospray): m/z [M-H] 474
Example 115

H NMR (400MHz, CDsOD): 5 8.18 (2H. s), 7.20 (4H, m), 4.10 (1H, s), 3.80 (1H,
8), 3.66 (3H, &), 2.39 (2H, m), 2.20 (2H, m), 2.18 (1H, m), 1.80 (6H, m), 1.60
(2H, m) (0.95 (3H, d).

LCMS (thermospray): m/z [M-HJ 488
Example 116

'H NMR (400MHz, CDCly): & 8.37 (1H, d), 8.04 (1H, s), 7.97 (1H, d), 7.16 (4H,
m), 5.25 (1H, d), 4.20 (1H, s), 3.91 (1H, s), 3.68 (3H, s), 2.07 (2H, m), 1.84 (6H,
m), 1.77 (2H, m), 1.44 (2H, m), 1.20 (6H, s).
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LCMS (electrospray): m/z [M-H]" 502

Example 117

"H NMR (400MHz, CDCla): & 8.37 (1H, d), 8.05 (1H, 8), 7.89 (1H, d), 7.17 (4H,
m), 5.38 (1H, d), 4.22 (1H, s), 3.88 (1H, 8), 2.15 (2H, 1), 1.92 (2H, m), 1.81 (6H,
m), 1.60 (4H, m), 1.18 (15H, m).

LCMS (electrospray): m/z [M-H] 570
Example 11

'H NMR (400MHz, CDCls): & 8.37 (1H, d), 8.04 (1H, 8), 7.96 (1H, d), 7.18 (4H,
m), 5.30 (1H, d), 4.20 (1H, s), 4.10 (2H, q), 3.93 (1H, s), 2.31 (2H, m), 2.13 (2H,
m), 1.91 (6H, m), 1.76 (2H, m), 1.64 (2H, m), 1.43 (2H, m) 1.24 (3H, 1).

LCMS (electrospray): mvz [M-HJ 502
Example 119

TH NMR (400MHz, CD;OD): 5 8.17 (2H, 5), 7.20 (4H, m), 4.09 (1H, &), 3.80 (1H,
s), 3.60 (3H, s), 3.03 (1H, m), 2.86 (1H, m), 2.04 (1H, m), 1.98 (1H, m), 1.70
(14H, m).

LCMS (electrospray): m/z [M-HJ 500
Example 12

'H NMR (400MHZ, CD30D): 5 8.08 (2H, M), 7.88 (1H, D), 7.70 (2H, M), 7.21
(2H. M), 7.18 (2H, M), 4.10 (2H, S), 3.93 (3H, S), 3.90 (3H, S), 1.83 (8H, M),

LCMS (electrospray): mvz [M-HJ 538
m 21

'H NMR (400MHz, CDCl): § 8.38 (1H, d), 8.04 (1H, ), 8.00 (1H, d), 7.85 (1H.
d), 7.74 (1H, ), 7.57 (1H, d), 7.18 (4H, m), 5.80 (1H, d), 4.28 (1H, s), 4.10 (1H,
m), 3.98 (3H, s), 1.93 (6H, m), 1.58 (2H, m).
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LCMS (electrospray): m/z [M-H]" 542, 544

Found; C, 59.57; H, 4.50; N, 7.51; Cx7H24CIF2N3Os requires; C, 58.62; H, 4.45;
N, 7.72%.

Example 122

'H NMR (400MHz, CD2OD): 5 9.13 (1H, s) 8.50 (1H, d), 8.19 (1H, d), 8.10 (1H,
m), 8.06 {(1H, m), 7.22 (2H, m), 7.16 (2H, m), 4.18 (1H, m), 4.08 (1H, s) 3.93
(3H, 8), 3.90 (6H, s), 1.79 (2H, m).

LCMS (electrospray): m/z [M-HJ 509
Example 123

'H NMR (400MHz, CDCla): 5 8.37 (2H, m), 8.20 (1H, d), 8.02 (4H, m), 7.08 (4H,
m). 429 (1H, s), 4.10 (1H, m), 3.99 (3H, ), 1.90 (6H, m), 2.69 (2H, m).

LCMS (electrospray). m/z [M-HJ 509
Example 124

"H NMR (400MHz, CDsOD):  8.79 (1H, d) 8.57 (1H, s), 8.07 (3H, m), 7.20 (4H,
m), 4.19 (1H, m), 4.05 (1H, m) 3.99 (3H, s), 1.90 (6H. s), 1.78 (2H, m).

LCMS (electrospray): m/z [M-HJ 509
Example 125

'H NMR (300MHz, CD;OD): 3 8.10 (2H, m), 7.18 (7H, m), 4.07 (2H, m), 3.50
(2H. m), 2.22 (3H, s), 1.75 (8H, m).

LCMS (electrospray): nvz [M+H]' 496
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Example 126: S 5-Fluoro-2 u heno idine-3-
carbonvij-amino}-cvclohe. iphamo nzoic acid

H
N_°
>
Fa o
| H OH
r

F

5-Chlorosulfonyl-2-hydroxy-benzoic acid (123 mg, 0.52 mmol) was added to a
stirred suspension of syn-N-{4-amino-cyclohexyl)-5-fluoro-2-{4-fluoro-phenoxy)-
nicotinamide hydrochloride (200 mg, 0.521 mmol, see Preparation 22) in
dichloromethane (5 mi) containing triethylamine (220 pl, 1.58 mmol) and was
stired under a nitrogen atmosphere for 18 hours at room temperature. The
mixture was partitioned between dichloromethane and water. The
dichloromethane layer was washed with a saturated aqueous solution of
sodlum chloride, dried over anhydrous magnesium sulphate and evaporated in-
vacuo. The residue was triturated with diethylether to give syn-5-(4-{J5-fluoro-2-
(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyciohexyisulphamoyl)-2-
hydroxy-benzoic acid (170 mg).

'H NMR (400MHz, CDCls): 5 8.12 (3H, m), 7.92 (3H, m), 7.58 (1H, m), 7.07
(4H, m), 6.79 (1H, m), 5.53 (1H, s), 4.08 (1H, 8), 3.97 (1H, m), 1.78 (8H, m).

LCMS (electrospray): m/z [M-H]" 546
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Example 127: Syn-N 5-Fluoro-2-{4-fluo eno idine-3-
carbonyll-amino lohexyl)-2.2-dimethyvi-malonamic acid

HG CH
. HNO
AT TE
| H
-
N

F

Syn-N-(4-{I5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclo-
hexyl)-2,2-dimethyl-malonamic acid ethyl ester (125 mg, 0.26 mmol, see
Example 111) was dissolved in tetrahydrofuran (4 ml) and 1M lithium hydroxide
solution (600 pl, 0.6 mmol) was added. The mixture was stimed at room
temperature for 18 hours and then was diluted with dichloromethane (5 ml).
The dichloromethane layer was separated by pipette and the aqueous layer
was partitioned between 1N hydrochloric acid and dichloromethane (5 ml). The
aqueous phase was extracted with dichloromethane (5 x 5 ml) and the
combined dichloromethane layers were evaporated in-vacuo. The residue was
purified by chromatography on silica gel using methanol in dichloromethane
containing ammonium hydroxide solution (stepwise from 10:90:1 to 20:80:3) to
give syn-N-{4-{]5-fluoro-2-{4-fluoro-phenoxy)-pyridine-3-carbonyf]-amino}-
cyclohexyl)-2,2-dimethyl-malonamic acid (90 mg).

'H NMR (400MHz, CDyOD): 5 8.07 (1H, s), 8.01 (1H, d), 7.19 (4H, m), 4.06 (1H,
8), 3.83 (1H, s), 1.78 (8H, m), 1.34 (6H, s),

LCMS (electrospray): m/z [M-H] 460
Examples 128-133

The compounds of the following tabulated examples (Table 9) of the general
formula:

%
3
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were prepared by a similar method to that of example 127 using the appropriate
ester from the compounds of table 8.

TABLE 9
Example N° R group Example N° R group
128 /\i 128 . OH
OH H,C CH,
HC._ CH,
130 /\)<"/°H 131 /\/\/ﬁ\
o OH

R
OH
132 N/ OH 133 Ml’

Oy _OH
134 ﬁ 135 X
J" P
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O ?H, (o)
136 Y Tom 137 ° OH
N/

Example 128

'H NMR (400MHZ, CD;0D): -5 8.04 (1H, S), 8.03 (1H, D), 7.19 (4H, M), 4.14
(1H, T), 3.79 (1H, S), 2.72 (1H, M), 2.50 (1H, M), 2.21(1H, M), 1.70 (8H, M),
1.11 (3H, M)

LCMS (electrospray): m/z [M+Na]’ 484
Example 129

'H NMR (400MHz, CD;0D): 5 8.07 (1H, m), 8.02 (1H, m), 7.20 (4H, m), 4.08
(1H, s), 3.79 (1H, s), 2.26 (2H, d), 1.79 (8H, m), 1.17 (6H, m).

LCMS (electrospray): m/z [M+Na]" 498
Example 130

'H NMR (400MHz, CDyOD): & 8.07 (2H, m), 7.20 (4H, m), 4.07 (1H, s), 3.78
(1H, m), 2.18 (2H, m), 1.77 (8H, m), 1.59 (2H, m), 1.18 (6H, s).

LCMS (electrospray): m/z [M+Na]* 512
Example 131

1H NMR (400MHz, CD30D): 5 8.07 (2H, m), 7.18 (4H, m), 4.08 (1H, m), 3.80
(1H, m), 2.25 (2H, m), 2.18 (2H, m), 1.78 (6H, m), 1.60 (6H, m).

LCMS (elecirospray) m/z [M+Na]* 498
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Example 1

'H NMR (400MHz, CDsOD): & 8.19 (2H, m), 8.10 (3H, m), 7.19 (4H, m), 4.16
(1H, m), 4.02 (1H, m), 1.85 (8H. m).

LCMS (electrospray). m/z [M-HJ 495
Exa 133

'H NMR (400MHz, CD,OD): 8 8.07 (2H, m), 7.19 (4H, m), 4.08 (1H, s), 3.82

(1H, 8), 2.29 (2H, m), 2.15 (2H, m), 2.00 (1H, m), 1.78 (6H, m), 1.63 (2H, m),
0.97 (3H, d).

LCMS (electrospray): m/z [M-H] 474
Example 134

'H NMR (400MHz, CD;OD): 5 8.08 (1H, d), 8.02 (1H, m), 7.19 (4H, m), 4.04
(1H, 8), 3.86 (1H, 8), 2.86 (2H, m), 2.03 (1H, m), 1.88 (1H, m), 1.74 (12H, m).

LCMS (electrospray): mvz [M-H] 486
Example 135

'H NMR (400MHz, CD;OD): 8 8.84 (1H, d) 8.53 (1H, s), 8.08 (1H, m), 8.06-(1H,

m), 7.95 (1H, m) 7.22 (2H, m), 7.16 (2H, m), 4.14 (1H, 8) 4.08 (1H, s), 1.89 (6H,
5), 1.78 (2H, m).

LCMS (electrospray): m/z [M-HJ 495
Example 136

H NMR (400MHz, CD;0D): 8 9.07 (1H, 5) 8.39 (1H, d), 8.05 (3H, m), 7.21 (2H,
m), 7.15 (2H, s), 4.08 (1H, s), 1.88 (6H, s), 1.79 (2H, m).

LCMS (electrospray): m/z [M-HT 495
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Example 137

'H NMR (400MHz, CD;OD): 5 8.30 (1H, d), 8.06 (2H, m), 7.88 (1H, d), 7.68
(1H, 8), 7.61 (1H, d), 7.19 (44, m), 4.08 (2H, s), 3.89 (3H, s), 1.84 (8H, m).

LCMS (electrospray): m/z [M-H] 524

Exampie 138: LChioro-N 5-fluo 4-fluo en idine-
3-carbonyl]-amino lohexyl)-terephthalamic acid

0
HYGLJL""
| | ®
N

F

Syn-2-chloro-N-{4-{]5-filuoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-
cyclohexyl)-terephthalamic acid methyl ester (95 mg, 0.18 mmol, see Example
121) was suspended in 1,4-dioxane (3 ml) and 1M lithium hydroxide solution
(350 put, 0.35 mmol) was added. The mixture was stimed at room temperature
for 18 hours, after which 1,4-dioxane {3 ml) and 1M lithium hydroxide solution
(500 ul, 0.5 mmol) were added and the mixture stimed a further 24 hours. The
reaction mixture was diluted with 1M hydrochloric acid (20 ml) and was
extracted with dichloromethane (4 x 200 ml) and the combined
dichioromethane layers were dried over magnesium sulphate and evaporated
in-vacuo to give syn-2-chloro-N-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
carbonyl]-amino}-cyclohexyl)-terephthalamic acid as a white solid (66 mg).

"H NMR (400MHz, DMSO-ds): 5 8.32 (2H, m), 8.20 (1H, s), 7.99 (1H, d), 7.90
(1H, ), 7.79 (1H, 8), 7.2 (4H, m), 3.95 (1H, 8), 3.91 (1H, s). 1.78 (BH, m).
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LCMS (electrospray): m/z [M-H] 528, 530

Example 138: Syn-N 5-Fluoro-2-{4-flucro-phen idine-3-
carbon mino lohe uccinamic acld

o H,O’”r\i“

F

Syn-N-{4-{[5-fluoro-2-{4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclo-
hexyt)-succinamic acid methyl ester (65 mg, 0.14 mmol, see Example 110) was
dissolved in tetrahydrofuran (3 mi) and 1M lithium hydroxide solution (750 pl,
0.75 mmol) was added. The mixture was stimed at room temperature for
18 hours after which the solvent was evaporated in-vacuo. The residue was
diluted with 1M hydrochloric acid (20 ml) and was extracted with
dichloromethane (3 x 150 ml), the combined dichloromethane layers were dried
over magnesium sulphate and evaporated /n-vacuo to give syn-N-(4-{[5-fluoro-
2-{4-fluoro-phenoxy)-pyridine-3-carbonylf]-amino}-cyclohexyl)-succinamic  acid
as a white solid (60 mg).

'H NMR (400MHz, DMSO-da): 8 8.26 (1H, d), 8.20 (1H, s), 7.98 (1H, d), 7.63
(1H, d), 7.22 (4H, m), 3.86 (1H, s}, 3.63 (1H, d), 2.39 (2H, t), 2.30 (3H, t), 1.60
(8H, m).

LCMS (electrospray): m/z [M-HJ 446
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Example 140: Syn-3{1 5-Fluoro-2-{4-fiu henox dine-3-

rbonvil-amino ilohexyicarbamo lopen roplonic acid
(o]
F\(\%«Cﬁ ° on
| H
s
N

E

Syn-3{1-(4-{[5-Nluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyf}-amino}-cyclo-

5 hexylcarbamoyl)-cyclopentyl}-propionic acid tert-butyl ester (170 mg, 0.3 mmol,
sae Example 117) was dissolved in 1.4-dioxane and hydrogen chloride (4M
solution in 1,4-dioxane) was added. The mixdure was stimed at room
temperature for 18 hours after which the solvent was evaporated in-vacuo. The
residue was purified by chromatography on silica gel using methanol in

10 dichloromethane containing ammonium hydroxide solution (from 10:80:1 to
15:85:2 to 20:80:3) to give syn-3-[1-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-
3-carbonyl}-amino}-cyclohexylcarbamoyi)-cyclopentyl}-propionic acid (60 mg).

"4 NMR (400MHz, CD;OD): 5 8.06 (2H, m), 7.19 (4H, m), 7.04 (1H, d), 4.13
(1H, 8). 3.78 (1H, ). 2.10 (2H, m), 2.01 (2H, m), 1.88 (4H, m), 1.77 (4H, m),
15 1.61(6H, m) 1.31 (2H, m).

LCMS (electrospray). m/z [M-H] 514
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Example 141: Syn-5-Fluoro-2-{4-fiuo. heno hydroxy-eth
reidol-cyciohe: icotinamide

Oy
F N o
T

N/ o

F

Syn-5-fluoro-2-(4-fluoro-phenoxy)-N-{4-[(imidazole-1-carbonyl}-amino}-cyclo-

5 hexyl}nicotinamide (110 mg, 0.25 mmol, see Preparation 25) was dissolved in
dichloromethane (7 mil) containing triethylamine (42 ul, 0.3 mmol) and 2-
aminosthanol (46 ul, 0.75 mmol) and was stired at room temperature for
18 hours. The reaction mbxure was diluted with water (200 ml) and the aqueous
solution was extracted with dichloromethane (5 x 200 ml). The combined

10 dichloromethane layers were dried over magnesium sulphate and evaporated
in-vacuo. The residue was purified by chromatography on silica gel using
methanol in dichloromethane (gradient from 4:96 to 10:80) to give syn-5-fluoro-

2-{4-fluoro-phenoxy)-N-{4-[3-(2-hydroxy-ethyl}-ureido}-cyclohexyi}-nicotinamide
as a white solid (40 mg).

15 'H NMR (400MHz, CDsOD): & 8.07 (2H, m), 7.17 (4H, m), 4.04 (1H, s), 3.68
(1H, s), 3.57 (2H, 1), 3.21 (2H, 1), 1.79 (6H, m), 1.59 (2H, m).

LCMS (electrospray): m/z [M-HT 434
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Example 142: S -Fluoro-2-{4-flucro-phenoxy}-N 3 roxy-

«ureido lohexyl}-nicotinamide

F\@:ﬁ\ ﬁlo,nlrnwm

F

Syn-5-fluoro-2-{4-fluoro-phenoxy)-N-{4-[(imidazole-1-carbonyl)}-amino}-cycio
hexyl}-nicotinamide (150 mg, 0.34 mmol, see Preparation 25) was dissolved in
dichloromethane (10 ml) containing triethylamine (57 ul, 0.41 mmal) and 3-
amino-1-propanol {78 ul, 1.02 mmol) and was stimed at room temperature
under a nitrogen atmosphere for 66 hours. The reaction mixture was washed
with water (2 x 50 ml) and the dichloromethane layer was dried over
magnesium sulphate and evaporated /n-vacuo. The residue was purified by
chromatography on silica gel using methanol in dichloromethane and
ammonium hydroxide solution (gradient from 4:96:0 to 10:90:1) to give syn-5-
fiuoro-2-(4-fluoro-phenoxy)-N-{4-[3-(3-hydroxy-propyl)-ureido}-cyclohexyl}-
nicotinamide as a white solid (90 mg).

'H NMR (400MHz, CDsOD): & 8.07 (2H, m), 7.20 (4H, m), 4.04 (1H, s), 3.66
(1H, 5), 3.59 (2H, t), 3.19 (2H, 1), 1.79 (6H. m), 1.80 (4H, m).

LCMS (electrospray): m/z [M-H] 447

W
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xample 143: S 5-Fiuo 44 eno dine-3-
carbonyll-amino lohexyl)-ureld lonic methyl este

M~ o,
Suiesata

L F

Syn-5-fluoro-2-(4-fluoro-phenoxy)-N-{4-[(imidazole-1-carbonyi }-aminoj-cyclo-
hexyl)-nicotinamide (150 mg, 0.34 mmol, see Preparation 25) was dissoived in
dichloromethane (10 mi) containing triethylamine (57 ul, 0.41 mmol) and 3-
aminopropionic acid methyl ester (48 mg, 0.41 mmol) and was stimed at room
temperature under a nitrogen atmosphere for 66 hours. The reaction mixture
was washed with 1M hydrochloric acid (50 ml), the dichloromethane layer was
dried over magnesium sulphate and evaporated in-vacuo to give syn-3-[3-(4-
{{5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclohexyt)-ureido]-
propionic acid methy! ester as a white solid (130 mg).

TH NMR (400MHz, CDCl3): & 8.37 (1H, d), 8.04 (1H, 8), 7.96 (1H, d), 7.18 (4H,
m), 4.18 (1H, s), 3.70 (4H, m), 3.47 (2H, 1), 2.55 (2H, 1), 1.79 (8H, m), 1.50 (2H,
m).

LCMS (electrospray): nvz [M-HJ 475
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Example 144: Syn-743 5-Fluoro-2-{4-fluoro-pheno. idine-~-3-

carbonyl]-amino loh -ureldo]-heptanoic acid methy] ester
N H o.
Y \/\/W CHl
F N o) (o]
| H
-

N O

Syn-5-fluoro-2-(4-fluoro-phenoxy)-N-{4-[(imidazole-1-carbonyl)-amino}-cycio-
hexyl}-nicotinamide (150 mg, 0.34 mmol, see Preparation 25) was dissolved in
dichloromethane (10 mi) containing triethylamine (57 ul, 0.41 mmol) and 7-
aminoheptanoic acid methyl ester (68 mg, 0.43 mmol) and was stimed at room
temperature for 18 hours. The reaction mixture was washed with water
(2x50ml) and then with 1M hydrochloric acid (2 x 50 mi). The
dichloromethane layer was dried over magnesium sulphate and evaporated in-
vacuo to give syn-7-{3-(4-{{5-fiuoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-
amino}-cyclohexyl)-ureido)-heptanoic acid methyl ester as a white solid
(168 mg).

'H NMR (400MHz, CDCl,): & 8.36 (1H, d), 8.02 (1H, s), 7.96 (1H, d), 7.16 (4H,
m), 4.19 (1H, 8), 3.67(4H, m), 3.13 (2H, t), 2.30 (2H, t), 1.82 (4H, m), 1.76 (3H,
m), 1.61 (4H, m), 1.44 (4H, m), 1.36 (3H, m).

LCMS (electrospray): m/z [M+Na]® 555

_Er
3%
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Example 145: Svn 5-Fluoro-2-(4-fluo heno: dine-3-
carbonyil-amino loh -ureido lonic acid

LY OH
FT%,O”I“@’

F

Syn-3-[3-(4-{I5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-aminoc}-cycio-

hexyl)-ureldo]-propionic acid methyl sster (110 mg, 0.23 mmol, see Example
143) was dissolved in tetrahydrofuran (1.5 ml). 1M Lithium hydroxide solution
(460 pi, 0.46 mmol) was added and the mixture stimed at room temperature for
18 hours. The reaction mixture was dissolved in water and was washed with
dichloromethane (2 x 50 ml).. The aqueous layer was diluted with 1M
hydrochioric acid (20 ml) and extracted with dichloromethane (4 x 150 ml). The
combined dichloromethane layers were evaporated in-vacuo. The residue was
re-dissolved in dichloromethane and was washed with 10% potassium
carbonate solution (300 ml). The aqueous solution was acidified with 1M
hydrochloric acid and extracted with dichloromethane (2 x 200 ml). These
combined dichloromethane fayers were dried over magnesium sulphate and
evaporated in-vacuo to give syn-3-[3-(4-{]5-fluoro-2-(4-fluoro-phenoxy)-pyridine-
3-carbonyl]-amino}-cyclohexyl)-ureido}-propicnic acid as a white solid (30 mg).

'H NMR (400MHz, CD;OD): & 8.09 (2H, m), 7.04 (4H, m), 4.19 (1H, s), 3.66
(1H, &), 2.42 (2H, 1), 1.79 (8H, m), 1.59 (2H, m).

LCMS: (electrospray) m/z [M-H] 461
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Example 1486: Syn-7 5-Fluoro-2-{4-lucro-pheno: ridine-3-
carbonyll-amino}-cyciohexyl)-ureido]-heptanoic acid

N o

F

Syn-7-[3-(4-{[5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-cyclo-
hexyl)-ureido]-heptanocic acid methyt ester (130 mg, 0.24 mmol, see Example
144) was dissolved in tetrahydrofuran (1.5 ml) containing 1M lithium hydroxide
solution (500 pl, 0.5 mmol) and the mixture was stirred at room temperature for
66 hours. The reaction mixture was dissolved in water (200 ml) and was
washed with dichloromethane (2 x 200 ml). The aqueous layer was acidified
with 1M hydrochloric acid (50 mi) and extracted with dichioromethane
(3 x 150 ml). The combined dichloromethane layers were evaporated in-vacuo,
to give syn-7{3-(4-{I5-flucro-2-(4-fluocro-phenaxy}-pyridine-3-carbonyl]-aminc}-
cyclohexyl)-ureido}-heptanoic acid (60 mg).

"H NMR (400MHz, CDCl,): 5 8.38 (1H, d), 8.01 (2H, m), 7.04 (4H, m), 4.99 (1H,
s), 4.50 (1H, s), 4.13 (1H, m), 3.74 (1H, m), 3.08 (2H, t) 2.33 (2H, 1), 1.79 (6H,
s), 1.63 (2H, m) 1.44 (4H, m), 1.37 (5H, 5).

LCMS (electrospray): m/z (M-HJ 517
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Example 147: Anti-5-Fluoro-2-{4-fluoro-phenoxy)-N-{4-{2-hydroxy-4-m -
nzoylamino lohaxyll-nicotinamide

I LTI,
| H

/

N

F

2-Hydroxy-4-methyi-benzoic acid (119 mg, 0.78 mmol), 1-hydroxybenzotriazole
hydrate (158 mg, 117 mmol) and 1-{(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochioride (100 mg, 0.52 mmol), were dissolved in N,N-
dimethylformamide (6 ml) under a nitrogen atmosphere and were stirred 30min.
Anti-N-{4-amino-cyclohexyl}-5-fluoro-2-{4-flucro-phenoxy)-nicotinamide  hydro-
chioride (300 mg, 0.782 mmol, see Preparation 7) and 4-methyl morpholine
(170 pl, 1.56 mmol) were added and the mixture was stimed for 18 hours at
room temperature. The mixture was partitioned between ethyl acetate and
water and the organic phase was washed with a saturated solution of sodium
chloride, dried over magnesium sulphate and evaporated in-vacuo. The residue
was friturated with diethylether to give anti-5-fiuoro-2-(4-fluoro-phenoxy)-N-[4-
(2-hydroxy-4-methyl-benzoylamina)-cyclohexyl]-nicotinamide (210 mg).

4 NMR (300MHz, CDCly): 5 8.34 (1H, m), 8.03 (1H, m), 7.77 (1H, m), 7.22
(1H, m) 7.12 (5H, m), 8.79 (1H, 8) 6.63 (1H, d), 6.19 (1H, d), 4.00 (2H, s), 2.34
(3H, 8), 2.19 (4H, m), 1.42 (4H, m).

LCMS (thermospray): [M+H]'m/z 482
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Example 148: Syn-2-{4-Fluoro-phenoxy}-N-{4-{2-hydroxy-benzoylamin )-
cyclohexyll-nicotinamide

W¥eqy

F

1-{3-Dimethylaminopropyl)-3-ethylcarbodiimide  hydrochloride (225 mg,
1.17 mmol) was added to a suspension of 2-hydroxybenzoic acid (108 mg,
0.78 mmoil), syn-N-(4-amino-cyclohexyl)-2-(4-fluoro-phenoxy)-nicotinamide
hydrochloride (300 mg, 0.78 mmol, see Preparaton 47), and 1-
hydroxybenzotriazole hydrate (115 mg, 0.85 mmol) in N,N-dimethylformamide
(5 ml) containing triethylamine (545 pl, 3.9 mmol) and the mixture was stirmed
for 18 hours. The solvent was removed in-vacuo and the residue was
partitioned between ethy! acetate and 2N hydrochloric acid. The ethyl acetate
layer was washed with water then concentrated sodium chloride solution then
dried over magnesium sulphate and the solvent was removed in-vacuo. The
residue was purified by chromatography on silica gel using ethyl acetate in
cyclohexane as eluant (gradient from 10:90 to 60:40) to give syn-2-{4-fluoro-
phenoxy)-N-{4-(2-hydroxy-benzoylamino)-cyclohexyf}-nicotinamide (150 mg).

'H NMR (400MHz, CD;OD): § 8.26 (1H, m), 8.18 (1H, m) 7.76 (1H, d), 7.36
(1H, 1), 7.23 (3H, m), 7.15 (2H, m), 6.88 (2H, m), 4.17, (1H, m), 4.03 (1H, m),
1.88 (6H, m), 1.77 (2H, m).

LCMS (electrospray): m/z [M-H] 449

44
8o
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Example 149: 4-fluoro-phenoxy)-N 2-hydroxy-4-methyl-benz yi-
amino)-cyclohexvil-nicotinamide

O

F

The title compound was obtained from syn-N-(4-amino-cyciohexyl)-2-(4-fluoro-
phenoxy)-nicotinamide hydrochloride and 2-hydroxy-4-methylbenzoic acid in
35% yield following the procedure described in example 148,

'H NMR (400MHz, CD;OD): § 8.27 (1H, m), 8.19 (1H, m) 7.63 (1H, d), 7.23
(3H. m), 7.16 (2H, m), 6.73 (2H, m), 4.16, (1H, m), 4.01 (1H, m), 2.31 (3H, s),
1.88 (6H, m), 1.75 (2H, m).

LCMS (electrospray): nvz [M+Na]’ 486

Example  150: 4-Flu henoxy)-N 2-h -

GHOTT
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0O-(7-Azabenzotriazol-1-yl}-N,N,N',N',-tetramethyluronium hexafluorophosphate
(234 mg, 0.49 mmol) was added to a suspension of (2-hydroxyphenyi)acetic
acid (749 mg, 049 mmol) and syn-N-(4-amino-Cyciohexyl)-2-(4-fluoro-
phenoxy)-nicotinamide hydrochloride (150 mg, 0.41 mmol, see Preparation 47),
in N,N-dimethyiformamide (2.7 ml) containing Hinigs base (820 ul, 0.82 mmol)
and the mixiure was stimed for 18 hours. The reaction mixture was diluted with
water (10 ml) and was extracted with diethylether (2 x 12.5 ml). The combined
organic layers were washed with concentrated sodium chloride solution then
dried over magnesium sulphate and the solvent was removed in-vacuo. The
residue was purified by chromatography on silica gel using methanol and
ammonium hydroxide solution in dichloromethane as eluant (5:0.5:95) followed
by a further purification by chromatography on silica ge! using cyclohexane in
ethyl acetate (33:67) as eluant to give syn-2-(4-fiuoro-phenoxy)-N-{4-{2-(2-
hydroxy-phenyt)-acetylamino]-cyclohexyl}-nicotinamide as an off white foam
(25.1 mg).

'H NMR (400MHz, CDCls): § 9.68 (1H, s), 8.62 (1H, d), 821 (1H, d) 7.97 (1H,
m). 7.19 (6H, m), 6.98 (2H, m), 6.82 (1H, m), 5.78 {1H, m), 4.16, (1H, m), 3.89
(1H, m), 3.48 (2H, s), 1.80 (6H, m), 1.51 (2H, m).

LCMS (electrospray): m/z [M+Na]'486

Example 151: S 4-flu hen =N 2-hydro. -ureldo]-
cyciohexyl}-nicotinamide

~ p“lr““?

7°
8/
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2-Aminomethylphenal (65 mg, 0.53 mmol) was added to a solution of 2-(4-
fluoro-phenoxy)-N-{4-{(imidazole-1-carbonyl}-amino}-cyciohexyl}-nicotinamide
(150 mg, 0.35 mmol, see Preparation 47) and 4-dimethylaminopyridine
(43.3 mg, 0.35 mmol) in dichloromethane (3 mi) at room temperature under a
nittogen atmosphere. The mixture was stimed for 18 hours and then was
washed with water (20 ml) and then diluted with 10% citric acid solution (20 mi).
The mixture was extracted with dichloromethane (2 x 10 mi) and the combined
organic layers were washed with a saturated solution of sodium chioride (20 ml)
and dried over magnesium sulphate. The solvent was removed in-vacuo and
the residue purified by chromatography on silica gel using cyclohexane in ethyl
acetate (33.3:66.6) to give syn-2-(4-fluoro-phenoxy)-N-{4-{3+(2-hydroxy-benzyl)-
ureido}-cyclohexyl}-nicotinamide as an off white foam (88 mg).

'H NMR (400MHz, CDCl,): & 9.75 (1H, s), 8.80 (1H, d), 8.20 (1H, d) 7.91 (1H,
d), 7.18 (6H, m), 7.02 (1H, d), 6.98 (2H, m), 6.79 (1H, m), 4.84 (1H. m), 4.20,
(2H, d), 3.71 (1H, m), 1.82 (6H, m), 1.49 (2H, m).

LCMS (electrospray): m/z [M+Na]’ 501

Example  152: _ Syn-2-{3-fluoro-phenoxy}-N-J4-{2-h oxy-
lohexyl]-nicotl i

. oY

F

Caesium carbonata (170 mg, 0.52 mmol) was added to a solution of syn-2-
chioro-N-{4-(2-hydroxy-4-methoxy-benzoylamino)-cyclohexyl}-nicotinamide

(110 mg, 0.26 mmol, see Preparation 45) and 3-fluorophenol (35 mg,
0.31 mmol) in N,N-dimethyiformamide (2 ml) and was stimred at 65°C for
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18 hours. The mixture was partitioned between ethyl acetate and water and the
organic solution was dried using a Chem Elut® cartridge and evaporated in-
vacuo. The residue was purified by chromatography on a Biotage™ cartridge to
give syn-2-(3-fluoro-phenoxy)-N-[4-(2-hydroxy-4-methoxy-benzoylamino)-

5 cycdlohexyl]-nicotinamide (19 mg).

"H NMR (400MHz, CDCl3): 5 12.56 (1H, s), 8.38 (1H, d), 8.09 (1H, s), 7.84 (1H,
d), 7.44 (1H, m), 7.00 (4H, m), 6.46 (1H, s), 6.39 (1H, d), 5.78 (1H, d), 4.26 (1H,

129

m), 4.07 (1H, m), 3.82 (3H, s), 1.90 (8H, m).

LCMS (electrospray): m/z [M+Na]* 520

10 Examples 153-159

The compounds of the following tabulated examples (Table 10) of the general

formula :

o.
H“;
F\(,j:ﬁ\.(g° OH
I/?H
R

were prepared by a similar method to that of example 152 using 2-chloro-N-[4-
15 (2-hydroxy-4-methoxy-benzoylamino)-cyclohexyl}-nicotinamide (see Preparation

CH,

PCT/IBIANM39

45) and the appropriate phenol.
Table 10
Example N° R group Example N° R group
153 154
cl
Cl

Al
8L
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155 156
F Cl
F F
157 @\/ 158
CH, o
o—/
159
Example 153

H NMR (400MHz, CDCh): 8 12.54 (1H, 8), 8.37 (1H, d), 8.08 (1H, 8), 7.97 (1H,
d), 7.44 (2H, d), 7.14 (2H, d), 7.00 (1H, d), 6.43 (2H, m), 5.74 (1H, d), 4.28 (1H,
m), 4.07 (1H, m), 3.82 (3H, 8), 1.91 (8H, m).

5 LCMS (electrospray): m/z [M+Na]’ 536, 538
Example 154

"H NMR (400MHz, CDCh): 8 12.54 (1H, s), 8.38 (1H, d), 8.09 (1H, s), 7.93 (1H,
d), 7.40 (1H, m), 7.30 (1H, m), 7.21 (H, m), 7.07 (2H, m), 6.44 (1H, 8), 6.39
(1H, d), 5.79 (1H, d), 4.26 (1H, s), 4.08 (1H, m), 3.81 (3H, 8), 1.90 (8H, m).

10 LCMS (electrospray): m/z [M+Na]’ 536, 538
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Example 155

"H NMR (400MHz, CDCls): § 12.54 (1H, 8), 8.37 (1H, d), 8.08 (1H, 8), 7.87 (1H,
d), 7.24 (1H, m), 7.14 (2H, d), 6.93 (1H, m), 6.46 (1H, s), 6.40 (1H, d), 5.84 (1H,
d), 4.28 (1H, m), 4.09 (1H, m), 3.82 (3H, s), 1.91 (8H, m).

LCMS (electrospray): nvz [M+Na]' 538
Example 156

'H NMR (400MHz, CDCly): & 12.53 (1H, 8), 8.37 (1H, d), 8.08 (1H, s), 7.87 (1H,
d), 7.24 (2H, m), 7.10 (2H, m), 6.46 (1H, s), 6.39 (1H, d), 5.84 (1H, d), 4.28 (1H,
m), 4.11 (1H, m), 3.82 (3H, s), 1.90 (8H, m).

LCMS (electrospray): m/z [M+Na]’ 554, 556
Example 157

'H NMR (400MHz, CDCl,): 3 12.59 (1H, s), 8.38 (1H, d), 8.08 (1H, d), 8.08 (1H,
s), 7.39 (1H, 1), 7.17 (1H, d), 6.98 (3H, m), 6.44 (1H, s), 6.38 (1H, d), 5.70 (1H,
d), 4.29 (1H, s), 4.08 (1H, m), 3.82 (3H, s). 2.70(2H, q), 1.90 (8H, m) 1.25 (3H,
t). '

LCMS (electrospray): m/z [M+Na]’ 530
Example 158

'H NMR (400MHz, CDCl3): 5 12.59 (1H, s), 8.34 (1H, d), 8.08 (2H, m), 7.07 (1H,
d), 6.88 (1H, d), 6.71 (1H, s), 6.64 (1H, d), 6.46 (1H, s), 6.39 (1H, d), 6.03 (2H,
s), 5.78 (1H, d), 4.30 (1H, m), 4.08 (1H, m), 3.83 {3H, s), 1.93 (8H, m).

LCMS (electrospray): m/z 546 [M+Na]’

Examplie 159

'H NMR (400MHz, CDCly): 5 12.59 {1H, s), 8.37 (1H, d), 8.19 (1H, d), 8.07 (1H,
s). 7.30 (1H, d), 7.02 (2H, m), 6.94 (1H, d), 6.46 (1H, s), 6.38 (1H, d), 5.74 (1H,
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d), 4.30 (1H, m), 4.08 (1H, m), 3.83 (3H, s). 2.94 (4H, m), 2.17 (2H, m) 1.93
(8H, m).

LCMS (electrospray): m/z [M+Na]' 542

Exampl 160: S luoro-N 2 roxy-4- nzo ino
lohexyl]-2-m oxy-nicotinami

oL
H CH,
N. ,( ]
0
feanhb
5
N 0
CH

Caesium carbonate (116 mg, 0.36 mmol) was added to a solution of syn-2-
chloro-5-fluoro-N-{4-{2-hydroxy-4-methoxy-benzoylamino)-cyciohaxyl}-nicotin-
amide (100 mg, 0.24 mmol, see Preparation 45) and 3-hydroxytoluene (28 mg,
0.26 mmol) in N,N-dimethyiformamide (3 ml) and was stimed at 55°C for
18 hours. A further portion of caesium carbonate (30 mg, 0.16 mmol) and 3-
hydroxytoluene (10 mg, 0.9 mmol) were added and the mixture was heated to
85°C for 3 hours. The reaction mixture was cooled to room temperature and .
partitioned between ethyl acetate and water. The ethyl acetate layer was
washed with water and then a saturated aqueous solution of sodium chioride,
dried over anhydrous magnesium suiphate and evaporated in-vacuo. The
residue was purified by chromatography on silica gel using ethyl acetate in
pentane (50:50) as eluant to give syn-5-fluoro-N-[4-(2-hydroxy-4-methoxy-
benzoylamino)-cyclohexyl]-2-m-tolyloxy-nicotinamide (36 mg).

"H NMR (400MHz, CDCls): & 12.56 (1H, s), 8.37 (1H. d), 8.16 (1H, d), 8.10 (1H,
s), 7.36 (1H, m), 7.14 (1H, d), 6.97 (3H, d), 7.07 (2H, m), 6.48 (1H, s), 6.39 (1H,
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d), 5.70 (1H, d), 4.30 (1H, s), 4.06 (1H, m), 3.83 (3H, 8), 2.40 (3H, s), 1.90 (8H,
m).

LCMS (electrospray): m/z [M-HJ 493

Example 161: Anti-2-{Benzoj1,3]dioxol-5-yloxy)-N 2-fluoro-6 roxy-
benzoylamino lohexvi]-nicotinamide

o—/o

2-Fluoro-8-hydroxy-benzoic acid (119 mg, 0.77 mmol) was added to 1-
hydroxybenzotriazole hydrate (155 mg 0.77 mmol) and 1-(3-
dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (220 mg, 0.77 mmol) in
N,N-dimethylformamide (5 mi) and the mixture was stirred for 1.5 hours. Anti-N-
(4-Amino-cyclohexyl)-2<(benzo[1,3]dioxol-5-yloxy)-nicotinamide  hydrochloride
(300 mg, 0.77 mmol, see Preparation 39) and 4-methyimorpholine (167 pi,
0.77 mmol) were added and the mixture was stimed for 18 hours and then
partitioned batween dichloromethane and 10% citric acid solution (10 mi). The
organic layer was separated, passed through a hydrophobic frit and evaporated
in-vacuo. The residue was triturated with methanol and the solid obtained
isolated by filtration to give anti-2-(benzo[1,3ldioxol-5-yloxy)-N-{4-(2-flucro-6-
hydroxy-benzoylamino}-cyclohexyl]-nicotinamide (26 mg).

H NMR (400MHz, CDClh):  13.36 (1H, s), 8.60 (1H, d), 8.21 (1H, d), 7.73 (1H,
d), 7.27 (1H, m), 7.14 (1H, m), .93 (1H, m), 6.88 (1H, d), 6.79 (1H, d), 6.72
(1H, s), 6.60 (2H, m), 6.61 (2H, s), 4.02 (2H, m), 2.20 (4H, m), 1.46 (4H, m).
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LCMS (electrospray). m/z [M-H] 492

Example 162: Fluoro-NJ{8-{2-fluoro-§-h -benzoyl)-8-aza-
bicyclo[3.2.1]oct-3-vil-2-{4-lucro-phenoxy)-nicctinamide

(o] H
N F
| ) H
N 0

F

Exo-N-{B-Aza-bicyclo[3.2. 1]oct-3-yl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
(155 mg, 043 mmol, see Preparation 35) was added to 13-
dimethylaminopropyl-3-ethyicarbodiimide hydrochloride (101 mg, 0.52 mmol),
2-flucro-8-hydroxybenzoic acid (69 mg, 0.43 mmol) and 1-hydroxybenzotriazole
hydrate (70 mg, 0.52 mmol) in dichloromethane (5 mi) containing 4-
methyimorpholine (57 ul, 0.52 mmol) and the mixture was stired at room
temperature for 24 hours. Water was added and the mixture was concentrated
in-vacuo. The residue was purified by chromatography on silica gel using
methanol In dichloromethane (5:95) as eluant, to give exo-5-fluoro-N-[8-(2-
fluoro-8-hydroxy-benzoyl)-8-aza-bicyclo[3.2. 1}oct-3-yvi}-2-(4-fluoro-phenoxy)-
nicotinamide (85 mg).

'H NMR (400MHz, DMSO-d®): & 10.10 (1H, s), 8.19 (1H, d), 8.18 (1H, 8), 7.92
(1H, d), 7.19 (5H, m), 6.86 (2H, m), 4.67 (1H, s), 4.33 (1H, m), 3.72 (1H, s),
1.79 (7H, m), 1.46 (1H, m).

LCMS: mvz AP® 498 [M+H]"
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Example 163: Exo-5-Fluoro-2-{4-fluoro-phenoxy)-N-{8-{2-hydroxy-4-
methoxy-be -8-aza-bicyeio[3.2.1]oct-3-yll-nicotinamid

0O OH
o \N)k(j\
o
N/ CH,

F

Exo-N-(8-aza-bicyclo[3.2.1]oct-3-yi)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
(155 mg, 043 mmol, see Preparation 35) was added to 1-(3-
dimethylammopropyl-3-ethyicarbodiimide hydrochloride (101 mg, 0.52 mmol),
2-hydroxy-4-methoxybenzoic acid (73 mg, 043 mmol) and 1-
hydroxybenzotriazole hydrate (70 mg, 0.52 mmol) in dichioromethane {5 mil)
containing 4-methylmorpholine (57 pl, 0.52 mmol) and the mixiure was stirred
at room temperature for 24 hours. Water was added and the mixiure was
concentrated in-vacuo, the residue was purified by chromatography on silica gel
using methanol in dichioromethane (5:95) as eluant, to give exo-5-Fluoro-2-(4-
fluoro-phenoxy)-N-[8-(2-hydroxy-4-methoxy-benzoyi}-8-aza-bicyclo[3.2. 1joct-3-
yil-nicotinamide (165 mg).

'H NMR (400MHz, DMSO-d%):  10.13 (1H, s), 8.34 (1H, d), 8.19 (1H, s), 7.62
(1H, m), 7.19 (5H, m), 6.40 (2H, m), 4.36 (3H, m), 3.74 (3H, s), 1.79 (8H, m).

LCMS: mvz AP* 510 [M+H]'

£4

8s
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Example 164: uoro-2-{4-flucro-phenoxy)-N 4-hydroxy-
henyl)-a a-bl 2.1joct-3 icotinamide

F

Exo-N-(8-aza-bicyclo[3.2.1]oct-3-yi)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
(310 mg, 0.86 mmol, see Preparation 35) was added fo 13-
dimethylaminopropyl-3-ethyicarbodiimide hydrochloride (185 mg, 0.95 mmol),
4-hydroxyphenylacetic acid (134 mg, 0.86 mmol) and 1-hydroxybenzotriazole
hydrate (128 mg, 0.95 mmol) in dichioromethane (5 ml) containing 4-
methylmorpholine (104 pl, 0.95 mmol) and the mixture was stimed at room
temperature for 18 hours. The reaction mixture was diluted with water and the
organic phase was concentrated in-vacuo and then purified by chromatography
on silica gel using methanol in dichloromethane containing ammonium
hydroxide solution as eluant (gradient from 1:99:0.1 to 5:85:0.5). The material
obtained was triturated with methanol and isolated by filtration then dried in-
vacuo to give exo-5-fluoro-2-{4-fluoro-phenoxy)-N-{8-[2-(4-hydroxy-phenyi)-
acetyl]-8-aza-bicycio][3.2.1]oct-3-yl}-nicotinamide (270 mg)

H NMR (400MHz, DMSO-d®): § 8.21 (1H, s). 8.31 (1H, d), 8.19 (1H, s). 7.94
(1H, d). 7.20 (4H, m), 7.00 (2H, d), 6.66 (2H, d), 4.48 (1H, m), 4.35 (2H. m),
3.56 (1H, d), 3.40 (1H, d), 1.79 (6H, m), 1.48 (2H, m).

LCMS (eloctrospray): mvz [M+Na]’ 516
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Example 185: Exo-3-{[5-Fluoro-2<{4-fluoro-phenox idine-3-carbon
amino}-8-aza-bicyclol3.2.1]octane-8-carboxylic acld 2-hydroxy-be -

= | 1 oH

F

A solution of exo-3-{[5-fiuoro-2-{(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-
B-aza-bicyclo[3.2.1]Joctane-8-carbony! chloride was freshly prepared by adding
@x0-N-(8-aza-bicyclo[3.2.1]oct-3-yi)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
(625 mg, 1.74 mmol, see Preparation 35) portionwise over 10 minutes to a
solution of triphosgene (175 mg, 0.56 mmol) in dichloromethane (10 ml) and
stirring for 18 hours at room temperature. Triathylamine (218 ul, 1.5 mmol) and
2-aminomethylphenol hydrochloride (86 mg, 0.6 mmol, see Tet Lett. 2001,
41(49), 8685) were added to the above solution (3 ml, 0.52 mmol) and the
mixture was stirred at room temperature for 18 hours. The reaction mixture was
washed with a saturated solution of sodium chloride and evaporated in-vacuo.
The residue was purified by chromatography on silica gel using methanol in
dichloromethane as eluant (gradient from 0:100 to 5:95) the material isolated
was friturated with diethylether and dried in-vacuo to give exo-3-{5-fluoro-2-(4-
fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-8-aza-bicyclof3.2. 1]Joctane-8-
carboxylic acid 2-hydroxy-benzylamide as an off white solid (22 mg).

"H NMR (400MHz, CDCls): § 8.30 (1H, m), 8.01 (1H, 8), 7.60 (1H, d), 7.10 (7H,
m), 6.90 (1H, d), 6.80 (1H, m), 5.03 (1H, s), 4.54 (2H, m), 4.34 (1H, s), 4.21
(1H, s), 4.19 (2H, s), 1.86 (8H, m).

LCMS (electrospray): m/z [M+Na]’ 531

&
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m 166-167

The compounds of the following tabulated examples (Table 11) of the general

: e

F

S5 were prepared by a simiar method fo that of example 185 using the same
carbamoyi chioride and the appropriate amine.

Table 12

Example N° R group

w | 0L
w | Y

! For the amine, see reference Tet. Lett. 1995, 36(8), 1279
2 For the amine, see reference DE 2552423

10 Exa 166

H NMR (400MHz, CDCly): & 8.31 (1H, d) 8.02 (1H, s), 7.80 (1H, d), 7.13 (7H,
m), 6.82 (1H, s), 6.80 (1H, m), 6.74 (1H, d), 4.41 (3H, m), 4.26 (2H, m), 2.10
(24, m), 1.19 (4H, m), 1.88 (2H, m).
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LCMS (electrospray): m/z [M+Na]" 531

Example 167

'H NMR (400MHz, DMSO-dg): 5 8.13 (1H, 8), 8.32 (1H, d), 8.14 (1H, s), 7.93
(1H, m), 7.18 (4H, m), 7.03 (2H, d), 6.87 (1H, m), 8.67 (2H, m) 4.33 (1H, m),
4.24 (2H, s), 4.13 (2H, m), 1.86 (2H, m), 1.72 (4H, m), 1.60 (2H, m).

LCMS (electrospray): nvz [M+Na]' 531

Example 168: Exo-3-{[5-Flucro-2-{4-fi heno. dine-3-carbonyi]-
aming}-8-aza-bicyclo[3.2.1]Joctane-8-carboxylic _acid __ 3-m -benzyl-

oy
AT

F

Syn-4-{[2<{benzo[1,3])dioxol-5-yioxy)-5-fluoro-pyridine-3-carbonyl]l-amino}-cyclo-
hexanecarboxylic acid (150 mg 0.37 mmol, see Preparation 58), 2-
aminomethyiphenol hydrochloride (65 mg, 0.41 mmol, see Tet. Lett. 2001,
41(49), 8665), O-(7-azabenzotriazol-1-yi}-N,N,N',N',-tetramethyluronium
hexafluorophosphate (156 mg, 0.41 mmol ) and 4-methyimorpholine (50 i,
0.41 mmol) were mixed in N,N-dimethylformamide (4 ml) and were stired at
room temperature under a nitrogen aimosphere for 18 hours. The reaction
mixture was partitioned between water (10 ml) and dichloromethane (10 ml).
The dichloromethane layer was dried over magnesium sulphate and
evaporated in-vacuo and the residue was purified by chromatography on silica
gel using methanol in dichioromethane as eluant (gradient from 0:100 to 2:98).
The material isolated was triturated with ethyl acetate in pentane (10:90) to give

B4
&3
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syn-2-(benzol[1,3}dioxol-5-yloxy)-5-fluoro-N-{4-(2-hydroxy-benzylcarbamoyl)-
cyclohexyf]-nicotinamide as a white powder (61 mg)

'H NMR (400MHz, CD;0D): § 8.04 (1H, m), 8.01 (1H, m), 7.04 (2H, m), 6.79
(1H, d), 6.72 (3H, m), 6.61 (1H, d), 5.96 (2H, ), 4.27 (2H, 8), 4.13 (1H, m), 2.33
(1H, m), 1.80 (2H, m), 1.71 (6H, m)

LCMS (electrospray): m/z [M+Ns]' 530

m 169: S nzol1,3ldloxol S-fluoro-N-4{4-{3-hydroxy-
carbam hexyl]-nicotinamide
OH
N
O
F § N’U&
IIEH
-
N O

[0

L/

Syn-4-{J2-(benzo[1 .3]didxo|-5-yloxy)-5-ﬂuoro-pyridine-3-carbonyl]-amino]-

cyclohexanecarboxylic acid (144 mg 0.36 mmol, see Preparation 58), 3-
aminomethylphenol hydrochloride (225 mg 0.39 mmol, see reference Tet. Lott.
1985, 36(8), 1279), O<«(7-azabenzotriazol-1-yi}-N,N,N'.N',-tetramethyluronium
hexafiuorophosphate (149 mg, 0.39 mmol ) and 4-methyimorpholine (50 pl.
0.39 mmol) were mixed in N,N-dimethylformamide (4 ml) and were stited at
room temperature under a nitrogen atmosphere for 18 hours. The reaction
mixture was partitioned between water (10 mi) and ethyl acetate (10 mi). The
ethyl acetate layer was washed with a saturated solution of sodium chloride,
dried over magnesium sulphate and evaporated in-vacuo. The residue was
triturated with ethyl acetate in pentane (10:90) the solid formed was isolated by
fitration and triturated with diethylether. This material was purified by
chromatography on silica gel using methanol in dichioromsthane as eluant
(gradient from 2:98 to 3:87) to give syn-2-(benzo[1,3])dioxol-5-yloxy)-5-fluoro-N-
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[4-(3-hydroxy-benzyicarbamoyl)-cyclohexyll-nicotinamide as a white foam (83
mg).

"H NMR (400MHz, CDsOD): 5 8.08 (2H, m), 7.09 (1H, t), 6.80 (1H, d), 6.76 (1H,
m), 6.66 (4H, m), 5.98 (2H, s), 4.27 (2H, 8), 4.19 (1H, m), 2.38 (1H, m), 1.93
(2H, m), 1.75 (6H, m).

LCMS (electrospray): m/z [M+H]" 508

Example 170: Syn-2-{Benzo]1,3)dioxol-5-vioxy}-5-fluoro-N 2-fluoro-4-
roxy-benzyicarbam lohexyll-nicotinamide

O,

5/

Syn-4-{]2-(Benzo[1.3]dioxol-5-yloxy)-5-fluoro-pyridine-3-carbonyl]-amino}-cycio-
hexanecarboxylic acid (200 mg 050 mmol, see Preparation 58), 4-
aminomethyl-3-fluoro-phenol hydrochloride (97 mg, 0.55 mmol, see Preparation
48), O-{7-Azabenzotriazol-1-yl}-N,N,N'.N' -tetramethyluronium  hexafluoro-
phosphate (188 mg, 0.55 mmol ) and 4-methylmorpholine (680 pl, 0.55 mmol)
were mixed in N,N-dimethylfformamide (5 ml) and were stirted at room
temperature under a nitrogen atmosphere for 18 hours. The reaction mixture
was partitioned belween water (10 ml) and dichloromethane (10 mi). The
dichloromethane layer was dried over magnesium sulphate and evaporated in-
vacuo. The residue was purified by chromatography on silica gel using
methanol in dichloromethane as eluant (gradient from 0:100 to 2:98). The
material isolatod was triturated with ethyl acetate in pentane (10:90) syn-2-
(benzo[1,3]dioxol-5-yloxy)-5-fluoro-N-[4-(2-fluoro-4-hydroxy-benzylicarbamoyl)-
cyclohexyl]-nicotinamide as a white solid (83 mg)

Gk
8
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"H NMR (400MHz, CD;0D): 5 8.01 (2H, m), 7.04 (1H, m), 6.80 (1H, d), 6.74
(1H, m), 6.62 (1H, d), 6.48 (2H. m), 5.97 (2H, s). 4.23, (2H, s). 4.17 (1H, m),
2.13 (1H, m), 1.80 (2H, m), 1.72 (6H. m).

LCMS (electrospray): m/z [M+Na]" 548

Exam 171 : An 4-fluoro-phenoxy)-N 3-hydroxy-benzyi-
carbam loh -nicotinamide

F \@:m (Om”’\(j

F

Anti-4-{I5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclo-

hexanecarboxylic acki (200 mg 0.53 mmol, see Preparation 52), 3-
aminomethyiphenol hydrochloride (334 mg 0.58 mmol, see reference Tet. Lett.
1995, 36(8). 1279), O-(7-azabenzotriazol-1-yl}-N.N,N',N' -tetramethyluronium
hexafluorophosphate (222 mg, 0.58 mmol )} and 4-methylmorpholine (70 ul,
0.58 mmol) were mixed in N,N-dimethylformamide (5 ml) and were stimed at
room temperature under a nitrogen atmosphere for 18 hours. The reaction
mixture was partitioned between water (10 mi) and dichloromethane (10 mi).
The dichloromethane layer was dried over magnesium sulphate and
evaporated in-vacuo. The residue was purified by chromatography on silica gel
using methanoal In dichloromethane as eluant (gradient from 0:100 to 2:98). The
material isolated was dried in-vacuo to give anfi-5-fluoro-2-{(4-fluoro-phenoxy)-

N-{4-(3-hydroxy-benzyicarbamoyl}-cyclohexyl]-nicotinamide as a white powder
(127 mg).

'H NMR (400MHz, CDsOD): 8 8.21 (1H, m), 8.07 (1H, d), 8.00 (1H, m), 7.13
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(5H, m), 6.70 (3H, m), 4.28, (2H, d), 3.89 (1H, m), 2.26 (1H, m), 2.12 (2H, m),
1.95 (2H, m) 1.68 (2H, m), 1.38 (2H, m).

LCMS (electrospray): m/z [M+Na]® 504

Example 172 : n-2-{4-fluc henoxy)-N 2-hydroxy-be carba-
moyl)-cyclohexyll-nicotinamide

T

F

Syn-4-{[2-{(4-fluoro-phenoxy)pyridine-3-carbonyl]-aminoc}-cyclohexane-
carboxytic acid (164 mg 0.46 mmol, see Preparation 55), 2-aminomethylphenol
hydrochloride (80 mg 0.50 mmol, see reference Tet. Lett. 1995, 36(8), 1278),
O-(7-azabenzotriazol-1-yl}-N.N,N",N' -tetramethyluronium hexafluorophosphate
(148 mg, 0.50 mmol ) and 4-methyimorpholine (60 ul, 0.50 mmol) were mixed in
N,N-dimethylformamide (4 mi) and were stimed at room temperature under a
nitrogen atmosphere for 18 hours. The reaction mixture was partitioned
between water (10 mi) and ethyl acetate (10 mi). The ethyl acetate layer was
washed with a saturated solution of sodium chloride, dried over magnesium
sulphate and evaporated in-vacuo. The residue was triturated with diethylether,
the solid formed was isolated by filtration and washed with diethylether. This
material was purified by chromatography on silica gel using methanol in
dichloromethane as eluant (2:98) to give syn-2-{(4-fluoro-phenoxy)-N-[4-(2-
hydroxy-benzylcarbamoyi}-cyclohexylJ-hicotinamide as a white foam (77 mg).

'H NMR (400MHz, CD;OD}: 5 8.26 (1H, d), 8.18 (1H, m), 7.21 (3H, m), 7.11
(4H, m), 6.78 (2H, m), 4.32 (2H, s), 4.20 (1H, m), 2.38 (1H, m), 1.92 (2H, m),
1.76 (6H, m).

8%
89
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LCMS (thermospray): m/z [M+H]" 464

Example 173 : N-[4-{2-Fluoro-4-hydro nzyicarba -
lohexyl]-2-{4-fiu henoxy)-nicotinamj

AT,

F

Syn -4-{]2-(benzo[1,3]dioxol-5-yloxy)-5-fluoro-pyridine-3-carbonyi}-amino}-
cyciohexanecarboxylic acid (200 mg 0.56 mmol, see Preparation 55), 4-
aminomethyl-3-fluoro-phenol hydrochloride (109 mg, 0.6t mmol, see
Preparation 48), O-{7-azabenzotriazol-1-yi}-N.N,N',N',-tetramethyluronium
hexafluorophosphate (189 mg, 0.61 mmol ) and 4-methyimorpholine (70 pl,
0.61 mmol) were mixed in N,N-dimethylformamide (5 ml) and were stimed at
room temperature under a nitrogen atmosphere for 18 hours. The reaction
mixture was partitioned between water (10 ml) and dichioromethane (10 mi).
The dichloromethane layer was dried over magnesium sulphate and
evaporated in-vacuo. The residue was purified by chromatography on slica gel
using methanol in dichloromethane as eluant (gradient from 0:100 to 2:68). The
material isolated was triturated with diethylether in pentane (20:80) to give syn-
N-{4-(2-fluoro-4-hydroxy-benzylicarbamoyl)-cyclohexyl]-2-(4-fluoro-phenoxy)-
nicotinamide as a white powder (83 mg).

'H NMR (400MHz, CD;OD): § 8.40 (1H, d), 8.21 (1H, d), 8.14 (1H, d), 7.18 (3H,
m), 7.09 (3H, m), 8.48 (2H, m), 4.22 (2H, s), 4.16 (1H, m), 2.31 (1H, m), 1.89
(2H, m), 1.70 (6H, m).

LCMS (electrospray): m/z [M+Na]' 505
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Example 174 : syn-2-{3.4-Difiuoro-phenoxy)-5-fiucro-NJ4-{2-hydroxy-5-
methyl amino)-cyclohexyl]-nicotinamide

CH,
H | :]
N
F U >
N N OH
H
Z

F

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (9.45 g, 50 mmol)
5 was added to a solution of the acid from preparation 60 (10.3 g, 38 mmol) and
1-hydroxybenzotriazole hydrate {(5.65 g, 42 mmol) in 1-methyl-2-pyrrolidinone
(150 ml) and the solution stired for 10 minutes. A solution of the amine from
preparation 62 {11.8 g, 40 mmol) and Hlnig's base (17.5 ml, 100 mmol) in 1-
methyl-2-pymolidinone (50 ml) was then added and the reaction stirred at room
10 temperature for 18 hours. The mixture was concentrated in vacuo, and the
residue partitioned between ethyl acetate (1.25 L) and 1N hydrochloric acid
(800 ml). The layers were separated, the organic phase washed with 2N
hydrochloric acid {2-fold), water (2-fold) and brine, then dried over magnesium
sulphate and evaporated in vacuo. The crude product was recrystallised from

15 methanal, to afford the title compound as a white crystalline solid (15.6 g).

'H NMR (400MHz, CDCl3): 5 1.56-1.66 (2H, m), 1.80-2.02 (6H, m), 2.26 (3H, s),
4.05 (1H, m), 4.25 (1H, m), 6.06 (1H, m), 6.80 (1H. d), 6.95 (1H, m), 6.99 (1H,
8), 7.08 (1H, m), 7.19-7.30 (2H, m), 7.89 (1H, m), 8.05 (1H, s), 8.40 (1H, d),
11.98 (1H, s).

20 LCMS (APCI): m/z [M+H]" 500
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mple 175: s 3 ifluoro-phen Sfluoro-N-f4-{2 rox
isopropyi-ben amino lohexyl}-nicati id

cH,
HYQ/LCH'
I’II"’U""
| | H

F

syn-N-(4-Amino-cycichexyl)-2-(3.4-difluoro-phenoxy)-5-luoro-nicotinamide
(200mg, 0.55 mmol, see preparation 64) was added to 13-
dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (115 mg, 0.6 mmol), 1-
hydroxybenzotriazole hydrate (81 mg, 0.6 mmol), 4-methyimorpholine (120 i,
1.1 mmol) and 2-hydroxy-4-lsopropyl-benzoic acid (109 mg, 0.6 mmol) in
dichloromethane (10 mi) and the mixture was stimed at room temperature for
16 hours. Dichloromethane was added and the mixture was washed with
saturated sodium hydrogen carbonate solution. The phases were separated
and the organic phase was filtered through Whatman® phase separation tubes
and concentrated in-vacuo. The residue was triturated with diethyl ether and
dichioromethane to give syn-2-(3,4-difluoro-phenoxy)-5-fluoro-N-{4-(2-hydroxy-
4-isopropyl-benzoylamino)-cyciohexyl}-nicotinamide as a white solid (145 mg).

'H NMR (400MHz, DMSO-dg): 5 8.33 (m, 2H), 8.25 (d, 1H), 8.00 (m, 1H), 7.80
(d, 1H), 7.45 (m, 3H), 7.08 (m. 1H), 6.75 (m, 1H), 3.94 (m, 1H). 3.88 (m, 1H),
2.82 (m, 1H). 1.70 (m, BH), 1.16 (d, 6H)

LCMS (electrospray): m/z {M-HJ 526
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Examples 176-194

The compounds of the following tabulated examples (Table 13) of the general
formula:

H
N R
0 \n/
F N Lj 0
NH
P
N~ O

5 were prepared by a similar method to that of example 175 using the amine of
preparation 64 and the appropriate carboxylic acid.

Table 13
Example N°® R Example N° R
H,C.__CH,
CH,
176 177
OH
OH
HO F
178 p 178 /\Q\/j
OH OH
T
o
0 D
180 /\Q 181 CH,
OH OH
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CH, OH
182 /é 183 /é
OH OH

185 /Q\r’c"’

cl i
186 A /@r 1874
OH
OH
1884 )(;Lo,cﬂ, 1894 /Q/
OH
A
101 /Q\m

OH
OH OH
] ci
cl
192 A 19378
cl

194 A€

184

190"

OH

A Diisopropylethylamine was used as the base
® See reference Chem. And Pharm, Bull, 1896, 44(4), 734 for the starting
carboxylic acid.
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€ See reference Synthesis 1984, (9), 758 for the starting carboxylic acid.
Example 176

"H NMR (400MHz, DMSO-dg): & 8.35 (m, 3H), 8.00 (m, 1H), 7.70 (s, 1H), 7.45
(m, 3H), 7.25 (d, 1H), 7.08 (m, 1H), 6.83 {d, 1H), 3.90 (m, 2H), 2.81 (m, 1H),
1.70 (m, 8H), 1.15 (d, 6H)

LCMS (electrospray): m/z [M-H] 526
Example 177

H NMR (400MHz, DMSO-dg): § 12.26 (s, 1H), 8.32 (m, 2H), 8.25 (d, 1H), 8.00
(m, 1H), 7.78 (d, 1H), 7.43 (m, 2H), 7.07 (m 1H), 6.72 (m, 2H), 3.90 (m, 2H),
2.55 (g, 2H), 1.73 (m, 8H), 1.14 (t, 3H)

LCMS (electrospray). mvz [M-HJ 512
Example 178

'H NMR (400MHz, DMSO-de): 8 12.55 (s, 2H), 8.88 (d, 1H), 8.41 (d, 1H), 8.22
(d. 1H), 8.22 (d, 1H), 7.45 (m, 1H), 7.18 (m, 1H), 7.16 (m, 1H), 7.04 (m, 1H),
8.35 (d, 2H), 3.94 (m, 2H), 1.70 {m, BH)

LCMS (electrospray): m/z [M-HJ 500
Example 179

'H NMR (400MHz, DMSO-dg): 5 9.95 (s, 1H), 8.20 (d, 1H), 8.22 (d, 1H), 7.99

(m. 2H), 7.41 (m, 2H), 7.22 (m, 1H), 7.06 (m, 1H), 6.68 (m, 2H), 3.88 (m, 2H),
1.66 (m, 8H)

LCMS (electrospray): mvz [M-H]" 502
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Example 180

'H NMR (400MHz, DMSO-dg): 5 1.60 {m, 2H), 1.73 (m, 6H), 3.75 (s, 3H), 3.95
(m, 2H), 6.51 (d, 1H), 6.58 (d, 1H), 7.09 {m, 1H), 7.31 (m, 1H), 7.45 (m, 2H),
8.00 (m, 1H), 8.23 (m, 1H), 8.39 (d, 1H), 8.48 (d, 1H), 13.59 (s, 1H)

LCMS (electrospray): m/z [M-H] 514
Example 181

'H NMR (400MHz, DMSO-de): 5 8.84 (d, 1H), 8.24 (m, 2H), 8.00 (d, 1H), 7.80
(d. 1H), 7.46 (m, 3H), 7.09 (m, 1H), 6.4 (d, 1H), 3.98 (m, 5H), 1.71 (m, 8H),
1.30 (t, 3H)

LCMS (electrospray): m/z [M-H] 528
Example 182

'H NMR (400MHz, DMSO-dg): 8 8.39 (m, 2H), 8.26 (s, 1H), 8.02 (d, 1H), 7.71
(s. 1H), 7.45 (m, 3H), 7.20 (m, 1H), 7.06 (m, 1H), 6.81 (d, 1H), 3.90 (m, 2H),
2.50 (g, 2H), 1.72 (m, 8H), 1.15 (¢, 3H)

LCMS (electrospray): nvz [M-H] 512
Example 183

H NMR (400MHz, CD;0D): 8 8.40 (m, 1H), 8.12 (s, 1H), m 8.03 (m, 1H), 7.79
(s, 1H), 7.30 (m, 3H), 6.86 (d, 1H), 4.52 (s, 2H), 4.13 (m, 1H), 4.05 (m, 1H),
1.83 (8H)

LCMS (APCI): m/z M-H] 514
Example 184

"H NMR (400MHz, CD;0D): 3 8.1 (d, 1H), 8.07 (m, 1H), 7.48 (d, 1H), 7.30 (m,
3H), 7.04 (m, 1H), 6,78 (m, 1H), 4.15 (m, 1H), 3.98 (m, 1H), 2.63 (q, 2H), 1.88
(m, 8H), 1.00 (t, 3H)
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LCMS (APCI). mz [M-H] 514
Example 185

'H NMR (400MHz, CD;0D): 5 8.13 (s, 1H), 8.08 (d. 1H), 7.48 (d, 1H), 7.34 (d,
2H), 7.26 (m, 1H), 7.05 (m. 1H), 6.80 (m, 1H), 4.18 (m, 1H), 3.98 (m, 1H), 3.36

(m, 1H), 1.90 (m, 8H), 1.20 (d, 6H)

LCMS (APCI): m/z M+H]' 528
Example 186

"H NMR (400MHz, DMSO-de): 5 12.58 (s, 1H), 8.40 (d, 1H), 8.33 (d, 1H), 8.23
(d, 1H), 8.00 (m, 1H), 7.92 (d, 1H), 7.43 (m, 2H), 7.07 (m, 1H), 6.98 (m, 2H),
3.90 (m, 2H), 1.72 (m, 8H)

LCMS (electrospray): m/z [M-H] 518
Example 187

H NMR (400MHz, DMSO-ds): 8 12.60 (s, 1H), 8.45 (d, 1H), 8.39 (d, 1H), 8.23
(d. 1H), 7.89 (m, 1H), 7.41 (m, 3H), 7.06 (m, 1H), 6.99 (m, 1H), 6.84 (d, 1H),
3.96 (m, 1H), 3.87 (m, 1H), 3.72 (s, 3H), 1.72 (m, 8H)

LCMS (electrospray): m/z [M+Na]" 538
Example 188

"4 NMR (400MHz, DMSO-d): 5 12.42 (s, 1H), 8.39 (d, 1H), 8.37 (d, 1H), 8.26
(d, 1H), 8.01 (m, 1H), 8.46 (m, 3H), 7.10 (d, 2H), 6.80 (m, 1H), 3.97 (m, 1H),
3.88 (m. 1H), 3.79 (s, 3H), 2.73 (m, 8H)

LCMS (electrospray): mv/z [M+Na]’ 538

73
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Example 189

'H NMR (400MHz, DMSO-dg): 5 12.84 (s, 1H), 8.40 (d, 1H), 8.36 (d. 1H), 8.25
(. 1H), 7.99 (m, 2H), 7.45 (m, 2H), 7.08 (d, 1H), 6.73 (m, 2H), 3.97 (m, 1H),
3.85 (m, 1H), 1.72 (m, 8H)

LCMS (APCI): m/z [M+H]" 504
Example 190

'H NMR (400MHz, DMSO-dg): 5 12.22 (s, 1H), 8.40 (d, 1H), 8.35 (d, 1H), 8.22
(d, 1H), 8.00 (m, 1H), 7.89 (d. 1H), 7.40 (m, 3H), 7.08 (m, 1H), 6.90 (m, 2H).

3.93 {m, 2H), 1.75 (m, 8H)
LCMS (electrospray): m/z [M-HJ 484
Example 191

'H NMR (400MHz, DMSO-de): 5 13.55 (s, 1H), 8.63 (s, 1H), 8.31 (d, 1H), 8.23
(d, 1H), 8.00 (m, 1H), 7.89 (d, 1H), 7.59 (d, 1H), 7.41 (m, 2H), 7.08 (m, 1H),
6.88 (m, 1H), 3.98 (m, 1H), 3.84 (m, 1H), 1.74 (m, 8H)

LCMS (elecirospray): m/z [M+Na]" 542
Example 192

"H NMR (400MHz, CDCL): & (rotamers) 12.88 (s, 1H), 8.38 (m, 1H), 8.05 (d,
1H), 7.86, 7.80 (2xd, 1H), 7.48 (d, 1H), 7.20 (m, 2H), 7.06 (m, 1H), 6.92 (d. 1H),
6.21, 6.10 (2xd, 1H), 4.22 (m, 1H), 4.10 (m, 1H), 1.83 (m, 6H), 1.62 (m, 2H)

LCMS (electrospray): m/z [M-HT 552
le 193

"H NMR (400MHz, CDCh): 8 12.28 (s, 1H), 8.35 (m, 1H), 8.05 (d, 1H), 7.88 (d,
1H), 7.27 (m, 2H), 7.05 (m, 2H). 6.96 (d, 1H), 6.07 (d, 1H), 4.23 (m, 1H), 4.12
(m. 1H), 1.90 (m, 6H), 1.62 (m, 2H)
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LCMS (electrospray): m/z [M-HJ 552
Example 194

'H NMR (400MHz, DMSO-dg): 5 12.04 (s, 1H), 8.36 (d, 1H), 8.26 (m, 2H), 8.00
(d, 1H), 7.62 (s, 1H), 7.45 (m, 2H), 7.07 (m, 1H), 6.68 (s, 1H), 3.86 (m, 1H),
3.85 (m, 1H), 2.18 (s, 3H), 2.14 (s, 3H), 1.71 (m, 8H)

LCMS (electrospray): m/z [M-HJ 512

Example 195: S Fluoro-N 2 roxy-4-methyi-benzoylamin
lohex 3-trifluorometho. henoxy)-nicotinamide

Yeu
A

X

F'e F

syn-2-Chloro-5-fluoro-N-{4-(2-hydroxy-4-methyl-benzoylamino)-cyclohexyl}-

nicotinamide (150 mg, 0.37 mmol, see preparation 67) was mixed with caesium
carbonate (602 mg, 1.85 mmol) and 3-trifluoromethoxyphenol (240ul,
1.85 mmol) in N,N-dimethylformamide (5 ml) and the reaction midure was
heated at 65°C under a nitrogen atmosphere for 16 hours. The reaction mixture
was cooled to room temperature and was partitioned between ethyl acetate and
water. The aqueous layer was adjusted to pH 4 by addition of citric acid and the
layers were separated. The organic layer was washaed with water and dried over
magnesium sulphate and concentrated in-vacuo. The residue was purified by
chromatography on silica gel using methanol in dichloromethane as eluant
(gradient from 0:100 to 1:99). The material isolated was further purified by
chromatography on silica gel using methanol in dichloromethane (0.5:99.5).
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The material obtained was re-suspended in diethyl ether and the solid formed
was isolated by filtration to give syn-5-fluoro-N-{4-(2-hydroxy-4-methyl-
benzoylamino)-cyclohexyl]-2-(3-trifluoromethoxy-phenoxy)-nicotinamide as a
white solid (54 mg).

'H NMR (400MHz, DMSO-ds): & 1.70 (m, 8H), 2.26 (s, 3H), 3.90 (m, 2H), 6.70
(m, 2H), 7.24 (m, 3H), 7.52 (m, 1H), 7.77 (d, 1H), 8.01 (d, 1H), 8.28 (s, 1H),
8.34 (m, 2H), 12.32 (s, 1H)

LCMS (electrospray). m/z [M-H] 546
Examples 196-215

The compounds of the following tabulated examples (Table 14) of the general
formula:

were prepared by a similar method to that of example 195 using the appropriate
aryl chloride and phenol.

Table 14

Example N° R R'

CH,
- 2y
F.__0O




s

PCT/IBOIANM39

158

WO 0368235

OH

“CH,

OH

CH,

OH

CH,

CH,

OH

O‘CH;

OH

CH,

OH

e

197

198

199

200

201

203




WO 030468235 PCTABO3IN0439
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H:l
204A é\v /é
OH
@ N
205* /@
A
0 L.
OH
r o K
S | Tk
A
208 @\F /Q\CH'
F OH
2008 ,q l
! OH




WO 13/068235 PCT/IBO3/NH39
157

210°8
Q. | R
& OH
AB
211 @\ /Q\CH.
F OH
Hl
F OH
CH,
F
OH
3
21478
c
F OH
HS
21548
F
cl OH
A Acetonitrile was used as solvent

® Purified by chromatography on silica gel using ethyl acetate in cyclohexane as
eluant
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Example 196

H NMR (400MHz, DMSO-dg): 5 12.31 (s, tH), 8.35 (m, 2H), 8.25 (d, 1H), 8.00
(m, 1H), 7.78 (d. 1H), 7.40 (d, 2H), 7.31 (d, 2H), 6.69 (m, 2H), 3.80 (m, 2H),
2.26 (s, 3H), 1.70 (m, 8H)

LCMS (electrospray). mvz [M-H] 546
Example 197

"H NMR (400MHz, CDCla): & 8.35 (m, 1H), 8.08 (m, 2H), 7.36 (m, 1H), 7.03 (d,
1H), 6.85 (d, 1H), 6.78 (m, 2H), 6.44 (s, 1H), 6.38 (d, 1H), 7.74 (d, 1H), 4.28 (m,
1H), 4.08 (M, 1H), 3.80 (2xs, BH), 1.90 (m, 6H), 1.50 (m, 2H)

LCMS (APC): m/z [M-HJ 508

PLE 18

'H NMR (400MHz, CDCL): § 8.35 (d, 1H), 8.20 (d, 1H), 8.08 (d, 1H), 7.12 (d,
2H), 6.98 {m, 3H), 6.45 (s, 1H), 6.39 (d. 1H), 5.72 (d, 1H), 4.30 (m, 1H), 4.07
(m, 1H), 3.82 (2xs, 6H), 1.80 (m, 6H), 1.53 (m, 2H)

LCMS (APCI): mvz [M-HJ 508
Exampie 199

H NMR (400MHz, DMSO-ds): 5 12.28 (s, 1H), 8.40 (d, 1H), 8.32 (d, 1H), 8.26
(s, 1H), 8.01 (m, 1H), 7.76 (d, 1H), 7.60 (m, 4H), 6.69 (m, 2H), 3.85 (m, 1H),
3.46 (m, 1H), 2.50 (s, 3H), 1.72 (m, 8H)

LCMS (electrospray): m/z [M-HT 530
Example 200

"H NMR (400MHz, DMSO-ds): 5 12.30 (s, 1H), 8.33 (m, 2H), 8.23 (d, 1H), 8.00
(d, 1H), 7.77 (d, 1H), 7.53 (d, 1H), 7.48 (m, 1H), 7.24 (m, 1H), 6.70 (m, 2H),
3.97 (m, 1H), 3.86 (m, 1H), 2.28 (s, 3H), 1.74 (m, 8H)
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LCMS (electrospray): m/z [M-HJ 514
Exampie 201

'H NMR (400MHz, DMSO-dg): 8 12.30 (s, 1H), 8.37 (m, 2H), 8.24 (d, 1H), 8.00
{d, 1H), 7.78 (d, 1H), 7.45 (s, 1), 7.38 (m, 2H), 7.20 (d, 1H), 6.70 (m, 2H), 3.91
(m, 2H), 2.26 (s, 3H), 1.70 (m, 8H)

LCMS (electrospray): m/z [M-HJ 542
Example 202

TH NMR (400MHz, CDCls): 8 7.32 (m, 5H), 7.13 (d, 1H), 7.04 (d, 1H), 6.44 (s,

1H), 6.39 (d, 1H), 6.14 (m, 1H), 4.42 (m, 1H), 4.29 (m, 1H), 3.79 (s, 3H), 1.90
(m, 8H)

LCMS (APCI): m/z [M+H]" 548
Example 203

'H NMR (400MHz, CDCly): 5 8.38 (d, 1H), 8.10 {m, 1H), 8.00 (s, 1H), 7.02 (m,
4H), 6.78 (s, 1H), 6.62 (m, 1H), 5.92 (s, 1H), 4.26 (m, 1H), 4.08 (m, 1H), 2.38
(s, 3H), 2.20 (s, 3H), 2.02-1.80 (m, 6H), 1.59 (m, 2H).

Example 204

'H NMR (400MHz, CDChL): 6 12.00 (s, 1H), 8.35 (m, 1H), 8.13 (d, 1H), 8.08 (d,
1H), 7.35 (m, 1H), 7.20 (d, 1H). 7.00 (d, 1H), 6.95 (m, 2H), 6.86 (m, 2H), 5.91
(d. 1H), 4.28 (m, 1H), 4.07 (m, 1H), 2.31 (s, 3H), 1.90 (m, 6H), 1.52 (m, 3H),
0.97 (m, 2H), 0.68 (m, 2H)

LCMS (electrospray): m/z [M+Na]’ 526

23
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Example 205

"H NMR (400MHz, CDCl); 5 12.00 (s, 1H), 8.18 (m, 1H), 8.09 (s, 1H), 7.33 (m,
1H), 7.20 (d. 1H), 8.95 (s, 1H), 6.87 (d, 1H), 6.72 (m, 2H), 6.61 (s, 1H), 5.92 (d.
1H), 4,59 (m, 1H), 4.27 (m, 1H), 4.05 (m, 1H), 2.34 (m, 6H), 1.80 (m, 11H)

LCMS (electrospray): mvz [M+H]" 534
Example 208

'H NMR (400MHz, CDCh): 5 12.47 (s, 1H), 8.37 (m, 1H), 8.16 (d, 1H), 8.07 (s,
1H), 7.14 (m, 1H), 7.00 (d, 1H), 6.94 (m, 2H), 6.88 (s, 1H), 6.72 (m, 1H), 5.88
(d. 1H), 4.36 (m, 1H), 4.08 (m, 1H), 2.27 (s, 3H), 1.90 (m, 7H), 1,50 (m, 2H),
0.98 (m, 2H), 0.69 (m, 2H)

LCMS (electrospray): mvz [M+H]® 504
Example 207

H NMR (400MHz, CDCly): § 12.49 (s, 1H), 8.38 (m, 1H), 8.16 (m, 2H), 7.34 (m,
1H), 6.99 (d, 1H), 6.73 (m, 3H), 6.63 (s, 1H), 5.90 (d, 1H), 4.80 (m, 1H), 4.29
(m, 1H), 4.08 (m, 1H), 2.38 (m, 2H), 2.26 (s, 3H), 2.15 (m, 2H), 1.80 (m, 11H)

LCMS (electrospray): m/z [M+Na]" 556

'H NMR (400MHz, CD;OD}: 5 8.11 (s, 1H), 8.06 (d, 1H), 7.49 (d, 1H), 7.30 (m,
3H), 7.05 (d, 1H), .75 (m, 1H), 4.16 (m, 1H), 3.99 (m, 1H), 2.20 (s, 3H), 1.86
(m, 8H)

LCMS (APCI): m/z [M-H] 498
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Example 209

H NMR (400MHz, CD;0D): 5 8.13 (d, 1H). 8.08 (d, 1H), 7.49 (d, 1H), 7.42 (m,
1H), 7.27 (m, 3H), 8.75 (m, 1H), 4.17 (m, 1H), 3.99 (m, 1H), 2.19 (s, 3H), 1.85
(m, 8H)

LCMS (electrospray): mv/z [M+Na]' 538
Example 210

'H NMR (400MHz, CD:0OD): 5 8.15 (d, 1H), 8.06 {(d, 1H), 7.50 (m, 2H), 7.22 (m,
2H), 7.06 (d, 1H), 6.75 {m, 1H), 4.16 (m, 1H), 3.99 (m, 1H), 2.20 (s, 3H), 1.85
(m, 8H)

LCMS (electrospray): m/z [M+Na]" 538
Example 211

'H NMR (400MHz, CD;0D): 5 8.15 (d, 1H), 8.07 (m, 1H), 7.48 (d, 1H), 7.42 (m,
1H), 7.25 (d, 1H), 7.01 M, 3H), 6.75 (m, 1H), 4.16 (m, 1H), 3.89 (m, 1H), 2.19
(s. 3H), 1.83 (m, 8H)

LCMS (electrospray): m/z [M+Na]" 504
Example 212

' NMR (400MHz, CDCl): 5 12.00 (s, 1H), 8.39 (m, 1H), 8.06 (m, 2H), 7.18 (m,
4H), 6.96 (s, 1H), 6.90 (m, 1H), 5.89 (d, 1H), 4.30 (m, 1H), 4.08 (m, 1H), 2.32
(s, 3H), 1.95 (m, 6H), 1.60 (m, 2H)

LCMS (electrospray): m/z M+Na]" 504
Example 213

'H NMR (400MHz, CDCly): 5 8.39 (m, 1H), 8.06 (d, 1H), 7.98 (d, 1H), 7.42 (m,
1H), 7.20 (d, 1H), 6.98 (m, 3H), 6.89 (d, 1H), 5.99 (d, 1H), 4.29 (m, 1H), 4.08
(m, 1H), 2.31 (s, 3H), 1.82 (m, 6H), 1.57 (m, 2H)

s
%
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LCMS (electrospray): m/z [M+Na]’ 504
Example 214

'H NMR (400MHz, COCl,): 5 8.38 (m, 1H), 8.06 (d, 1H), 7.88 (d, 1H), 7.22 (m.
3H), 7.10 (m, 1H), 7.00 (s, 1H), 6.89 (d, 1H), 8.07 (d, 1H), 4.24 (m, 1H), 4.09
5 (m, 1H), 2.29 (s, 3H), 1.90 (m, 6H), 1.62 (m, 2H)

LCMS (electrospray): m/z [M+Na]' 538
Example 215

'H NMR (400MHz, CDCly): 6 8.38 (m, 1H), 8.08 (d, 1H), 7.80 (m, 1H), 7.49 (m,
1H), 7.21 (d, 1H), 7.00 (m, 3H), 6.05 (d, 1H), 4.23 (m, 1H), 4.08 (m, 1H), 2.32
10 (s, 3H), 1.80 (m, 6H), 1.56 (m, 2H)

LCMS (electrospray): m/z [M+Na]® 538

Example 16: s 3.4-Difluo hen fluoro-N -hydroxy-4-
m -bhe mino)-cyclohexyil-nl [

o u,(:r”rqm

F

15 1-Hydroxybenzotriazole hydrate (6.06 g, 44.85 mmol) was added to 2-(3.4-
difiuoro-phenoxy)-5-fluoro-nicotinic acid (10.5 g, 39 mmol, see preparation 60)
in 4-methytmorpholine (100 mi). 1<(3-Dimethylaminopropyl-3-ethyicarbodiimide
hydrochloride (9.71 g, 50.7 mmol) was added portionwise and the mixture was
stimed for 20 minutes at room temperature. Syn-N-(4-Amino-cyciohexyl)-2-

20 hydroxy-4-methyl-benzamide hydrochloride (11.66 g, 409 mmol, see
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preparation 66) was dissolved in 4-methyimorpholine (100 mi) and
diisopropylamine (12.6 g, 97.5 mmol) was added. The mixture was stirred at
room temperature for 15 minutes and then was added to the mixture containing
the carboxylic acid. The reaction mixture was stirred at room temperature for
17 hours and then was partitioned between ethyl acetate (1 |) and water (1.5 I).
The phases were separated and the organic phase was washed with 10% citric
acid solution (300 ml then 200 ml), saturated sodium hydrogen carbonate (3-
fold 500 mi) and then was diluted with ethyl acetate (500 ml). The organic
solution was washed with water (3-fold 500 ml) dried over magnesium sulphate
and concentrated in-vacuo. The residue was triturated with methanol and the
matarial obtained was isolated by filtration and was washed with methanol and
diethyl ether. The material obtained was dried in-vacuo at 50°C for 17 hours
and was recrystalised from ethyl acetate/ propan-2-ol. The material obtained
was triturated with propan-2-ol and the residue was isolated by filtration and
was washed with propan-2-ol and diethyi ether then dried in-vacuo at 50°C for
17 hours to give syn-2-(3.4-difluoro-phenoxy)-5-fluoro-N-[4-(2-hydroxy-4-
methyl-benzoylamino)-cyciohexyl]-nicotinamide as a white solid (15.3 g).

'H NMR (400MHz, DMSO-dg): 5 12.25 (s, 1H), 8.33 (m, 2H), 8.23 (s, 1H), 7.99
(m, 1H), 7.75 (d, 1H), 7.42 (m, 2H), 7.08 (d, 1H), 6.68 (m, 2H), 3.97 (m, 1H),
3.86 (m. 1H), 2.26 (s, 3H), 1.72 (m, 8H)

LCMS (APCI): m/z [M-H] 498
Examples 217-218

The compounds of the following tabulated examples (Table 15) of the general
formula:

4.
%



W 13/06823%8

164

PCT/ABOI N4

I':||| |
F\f\j\i“'(o, T
N0
R

were prepared by a similar method to that of example 216 using syn-N-(4-

Amino-cyciohexyl}-2-hydroxy-4-methyl-benzamide hydrochioride
preparation 88) and the appropriate carboxylic acid.
5 Jable 15
Example N* R Group Example N° R Group
217 ‘Jf‘j\ 218
cl
F cl
Exam 17

(see

'H NMR (400MHz, DMSO-dg): 5 12.28 (s, 1H), 8.30 (m, 3H), 8.00 (m, 1H), 7.75
(d, 1H), 7.08 (m, 1H), 6.99 (m, 2H), 6.68 (m, 2H), 3.89 (m, 2H), 2.27 (s, 3H),

1.72 (m, 8H)

10 LCMS (electrospray): m/z [M-H] 498

Example 218

'H NMR (400MHz, DMSO-dg): & 12.28 (s, 1H), 8.31 (m, 2H), 8.27 (s, 1H), 8.00
(m, 1H), 7.75 (d. 1H), 7.67 (d, 1H), 7.57 (s, 1H), 7.2 (d, 1H), 6.68 (m, 2H), 3.90

(m, 2H), 2.26 (s, 3H), 1.73 (m, 8H)

15 LCMS (electrospray). m/z [M-HJ 530
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PREPARATIONS
P ration 1 : anti-{4 Benzo[1,3]dioxol-5-yio; dine-3-carbonyi]-

amino}-cyclohexvil)-carbamic acid tert-b ester

d{ﬂ ’Oﬂro\fs

o)
o~/

2-(4-Benzo[1,3]dioxol-5-yloxy)-nicotinic acid (5.0 g, 19.3 mmol, see reference
WO 98/45268), anti-(4-amino-cyclohexyl)}-carbamic acid tert-butyl ester (4.13 g,
19.3 mmol) (see Preparation 40), 1-hydroxybenzotriazole (3.91 g, 29 mmol), 1-
(3-dimethylaminopropyl)-3-ethyicarbodiimide hydrochloride (4.81 g, 25.1 mmol)
and N-methyl morpholine (3.18 ml, 29 mmol) were stimed in N,N-
dimethylformamide (50 ml) at mom temperature under an atmosphere of
nitrogen for 18 hours.- The reaction mixture was then partitioned between
dichloromethane (200 ml) and a 2 N aqueous solution of sodium carbonate
(150 ml), and the organic layer separaied. The aqueous phase was extracted
with dichloromethane (2-fold 200 ml) and the combined organic exiracts were
washed with a saturated aqueous solution of sodium chioride (200 mi). The
combined organic exiracts were then dried over anhydrous magnesium
sulphate and the solvent removed in vacuo. The residue was triturated with
diethylether (50 ml) giving anti-(4-{[2-(benzo[1,3]dioxol-5-yloxy)-pyridine-3-
carbonyl]-amino}-cyclohexyl)-carbamic acid tert-butyl ester (6.5 g) as a white
solid.

'H NMR (400MHz, DMSO-¢°): 5 = 8.08-8.12 (1H, m), 8.02-8.05 (1H, d), 7.94-
7.98 (1H, d), 7.10-7.15 (1H, m), 6.82-6.87 (1H, d), 6.76-6.80 (1H, d), 6.50-6.70

-
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(2H, m), 6.00 (2H, s), 3.50-370 (1H, m), 3.05-3.20 (1H, m), 1.70-1.80 (4H, m),
1.32 (9H, s), 1.10-1.30 (4H, m) ppm.

LRMS (electrospray) : mvz [M-H]" 454

ration : antl-N in johe 1,3ldlox oxy)-
nicotinamide hydrochloride

o
= N

| | H
N

0
o/

anti-{4-{J2-(Benzo[1,3]dioxol-5-yloxy)-pyridine-3-carbonyl]-amino}-cyciohexyl)-
carbamic acid tert-butyl ester (5.2 g, 11.4 mmol) (see Preparation 1) was
dissolved in dichioromethane (20 mi) and 4M HC! in dioxan (20 mi) added. The
reaction mixture was stimed for 2 hours. The solvent was then removed in
vacuo and the residue azeotroped with toluene to give ant-N-(4-amino-
cyclohexyl)}-2-(Benzo[1,3]dioxol-5-yloxy)-nicotinamide hydrochloride (5.02g) as
a colourless oil.

Preparation 3 : an 4-Fluo no. dine-3-ca mino}-
lo «Ccarba acld tert-butyl es

HOTE
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2-(4-Fluoro-phenoxy)-nicotinic acid (10.88 g, 0.046 mol) (see reference patent
application WO 98/45268), 1-hydroxybenzotriazole (9.32 g, 0.069 mol) and 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (11.468 g, 0.06 mol)
were stimed in N,N-dimethytformamide (150mf) at room temperature and anti-
(4-amino-cyclohexyl}-carbamic acld tert-butyl ester (10 g, 0.046 mol) (see
Preparation 40) added followed by addition of N-methyl morpholine (7.58 mi,
0.069 mol). The reaction mixture was then stimed under an atmosphere of
nitrogen at room temperature for 18 hours. The reaction mixture was then
partitioned between ethyl acetate (400 ml) and water (400 mi), and the organic
layer separated, washed with a saturated aqueous solution of sodium chloride
(300 mi), dried over anhydrous sodium sulphate and the solvent removed in
vacuo. The residue was triturated with diethylether (50 ml) giving anti-(4-{{2-(4-
fiuoraphenoxy)-pyridine-3-carbonyf]amino}-cyclohexyl)-carbamic acid tert-butyl
ester (14.52 g) as a white solid.

'"H NMR (400MHz, DMSO-d%/D20): & = 8.08-8.12 (1H, d), 7.94-7.98 (1H, d),
7.08-7.20 (SH, m), 3.58-3.63 (1H, m), 3.13-3.20 (1H, m), 1.78-1.83 (2H, m),
1.69-1.78 (2H, m), 1.30 (SH, s), 1.18-1.30 (4H, m) ppm.

LRMS (electrospray) : m/z [M-H]" 428

Pre o 4 : anti-N-{4-Amino ohexyl)-2<{4-fluo noxyl-
icotinamide hydrochloride

lo)
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anii<{4-{2-(4-Fluorophenaxy)-pyridine-3-carbonyljJamino}-cyclohexyl)-carbamic
acid tert-butyl ester (14.81 g, 0.039 mol) (see Preparation 3) was dissolved in
methanol (10 ml) and 4M HCI in dioxan (200 ml) added. The reaction mixture
was stimed under an atmosphere of nitrogen at room temperature for 4 hours.
The solvent was then removed in vacuo and the resultant white precipitate was
triturated with ether (50 ml) giving anti-N-(4-amino-cyclohexyl)-2-(4-fluoro-
phenoxy)-nicotinamide hydrochloride (14.00 g) as a white solid.

'H NMR (400MHz, DMSO-d%: 5 = 8.20-8.26 (1H, d), 8.16-8.18 (1H, s), 8.04-
8.15 (3H, brs), 7.98-8.02 (1H, d), 7.17-7.26 (4H, m), 3.42-3.57 (1H, m), 2.88-
3.01 (1H, m), 1.88-2.03 (4H, m), 1.23-1.50 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]® 330
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Preparation 5 : antl 2-Chloro-5-fluo dine-3-carbonyllamino]-
lo he rbamic acid tert- ester

F \dl\ | ’O...ng,oﬁlﬂ;

2-Chloro-5-fluoro nicotinic acid (3.95 g, 0.022 mol) (see Preparation 41), 1-
hydroxybenzotriazole (4.56 g, 0.034 mol) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (5.61 g, 0.029 mol) were stimed in N,N-
dimethylformamide (50 ml) at room temperature for 30 minutes. N-methyl
morphotine (4.95 mi, 0.045 mol) was then added followed by anfi{4-amino-
cyclohexyl)-carbamic acid tert-butyi ester (4.82 g, 0.022 mol) (see Preparation
43) and the reaction mixture stired under an atmosphere of nitrogen at room
temperature for 18 hours. The mixture was then partitoned between ethyl
acetate (100 ml) and water (100 mi), the organic phase separated, washed with
a saturated aqueous solution of sodium chloride (100 ml), dried over anhydrous
magnesium sulphate and the solvent removed in vacuo. The residue was
triturated with diethylether (3-fold 10 mi) giving anti-{4-[(2-chioro-5-fluoro-
pyridine-3-carbonyl}-amino]-cyclohexyl}-carbamic acid tert-butyl ester (7.56 g)
as a white solid.

'H NMR (300MHz, CDCl3): 5 = 8.32-8.35 (1H, d), 7.82-7.88 (1H, m), 6.32-6.41

(1H, d), 4.38-4.51 (1H, m), 3.87-4.02 (1H, m), 2.03-2.21 (4H, m), 1.45 (9H, s),
1.26-1.41 (4H, m) ppm.

LRMS (thermospray) : m/z {M+H]" 389.

 lan

(OL
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Preparation 8 : a <Fluoro-2<{4-fluoropheno Ine-3-carbon
amin {ohexyl)-carbamic acid tert estor

o, JoRe
([

Anti-{4-{(2-Chloro-5-fluoro-pyridine-3-carbonyl Jamino}-cyclohexyl}-carbamic acid
5 tert-butyl ester (7.64 g, 0.02 mol) (see Preparation 5), 4-fluorophenol (2.30 g,
0.02 mol) and caesium carbonate (13.35 g, 0.04 mol) were stimed in N,N-
dimethylformamide (50 mi) at 60°C under an atmosphere of nitrogen for 18
hours. The mixture was then partitioned between ethyl acetate (100 ml) and
water (100 mil), the organic layer separated, washed with a saturated aqueous
10 solution of sodium chioride (100 mi), dried over anhydrous magnesium sulphats
and the solvent removed in vacuo. The residue was purified by flash column
chromatography on silica gel eluting with a solvent gradient of 100 %
dichioromethane changing to 88:2, by volume, dichloromethane : methanol
giving  ant-{(4-{[5-fluoro-2-{(4-luorophenoxy)-pyridine-3-carbonyljJamino}-cyclo
15 hexyl)}-carbamic acid tert-butyl ester (4.93 g) as a white solid.

'H NMR (300MHz, CDCly): 8 = 8.31-8.37 (1H, m), 8.02-8.05 (1H, d), 7.85-7.72
(1H, d), 7.10-7.20 (4H, m), 4.38-4.48 (1H, m), 3.88-4.02 (1H, m), 2.01-2.20 (4H,
m), 1.43 (9H, 8), 1.23-1.40 (4H, m) ppm.

LRMS (thermospray) : m/z [M+NH,]’ 465
20
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Preparation 7 : anti-N-{4-Amin lohex uoro-2-{4-fluo heno
nicotinamide hydrochloride

+ -
+NH, Ci
I /O "
| H
-
N o

Anti~(4-{[5-Fluoro-2-(4-fluorophenoxy)-pyridine-3-carbonylf]Jamino}-cyclohexyl)-
carbamic acid tert-butyl ester (4.93 g, 0.011 mol) (see Preaparation 6) was
dissolved in dichloromethane (50 ml) and hydrogen chiloride gas bubbled
through the solution at 0°C until the solution became saturated (30 minutes).
The reaction mixture was then stired under an atmosphere of nitrogen at room
temperature for a further 2 hours and the solvent then removed in vacuo. The
resultant white precipitate was triturated with ether (3-fold 10 ml) giving anti-N-
{4-amino-cyciohexyl)-5-fluoro-2-(4-flucro-phenoxy)-nicotinamide  hydrochloride
(3.64 g) as a white solid.

'H NMR (300MHz, DMSO-d%: 5 = 8.32-8.38 (1H, d), 8.18-8.22 (1H, m), 7.92-
8.08 (4H4, m), 7.16-7.28 (4H, m), 3.60-3.77 (1H, m), 2.95-3.07 (1H, m), 1.83-
2.03 (4H, m), 1.23-1.52 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 348
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Preparation 8 : an S5-Fluoro-2-{4-flu eno ing-3-
rbonyll amino | ca thylfl-carbamic acid tert-b
estor

X S

Skl

5 Ant-N-(4-Amino-cyclohexyl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
hydrochloride (1.13 g, 2.94 mmot) {(see Preparation 7), 1-hydroxybenzotriazole
(587 mg, 442 mmol), 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
hydrochloride (734 mg, 3.83 mmol), N-methyl morpholine (0.65 mi, 5.89 mol)
and tert-butoxycarbonylamino-acetic acid (516 mg, 2.4 mmol) were stimed in

10 N.N-dimethyiformamide (10 mi) at room temperature for 18 hours. The reaction
mixture was then partitioned between ethyl acetate (50 ml) and water (50 ml),
the organic layer separated, washed with a saturated aqeous solution of
sodium chioride (50 ml), dried over anhydrous magnesium sulphate and the
solvent removed in vacuo giving anti-[(4-{I5-Auoro-2-{4-fluoro-phenoxy)-

15 pyridine-3-carbonyllamino}-cyclohexylcarbamoyl)-maethyll-carbamic acid tert-
butyt ester (1.48 g) as & whita solid.

'H NMR (300MHz, CDCls): 5 = 8.30-8.40 (1H, m), 8.00-8.04 (1H, d). 7.67-7.77
(1H, d), 7.08-7.21 (4H, m), 6.00-6.11 (1H, m), 5.09-5.:21 (1H, brs), 3.92-4.06
(1H, m), 3.75-3.84 (3H, m), 2.00-2.25 (4H, m), 1.28-1.60 (13H, m) ppm.

20 LRMS (thermospray) : m/z [M+H]" 505, [M+H-Boc]* 405.
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Preparation 9 : anti-N 2-Amino-acetylamino)-cvclohexyil-5-fluoro-2-{4-
fluo henoxy)-nicotinamide hydrochloride

H
o NY\NH; c
0

anti-f(4-{I5-Fluoro-2-(4-flucro-phenoxy)-pyridine-3-carbonylJamino}-cyclohexyl
carbamoyl)-methyl]-carbamic acid tert-butyl ester (1.47 g, 2.91 mmol) (see
Preparation 8) was dissolved in dichloromethane (20 ml) and hydrogen chloride
gas bubbled into the solution at 0°C until the soluion became saturated
(30 minutes). The reaction was then stired under an atmosphere of nitrogen at
room temperature for a further 18 hours, and the solvent then removed in
vacuo. The resultant white precipitate was triturated with ether (3-fold 10 ml)
giving anti-N-[4-«(2-amino-acetylamino)-cyciohexyl}-5-fluoro-2-(4-fluoro-
phenoxy)-nicotinamide ﬁydrochlorida (1.24 g) as a white solid.

'H NMR (300MHz, DMSO-d%): 5 = 8.34-8.43 (2H. m), 8.19-8.21 (1H, d), 8.10-
8.18 (3H, brs), 7.92-7.99 (1H, dd), 7.18-7.32 (4H, m), 3.66-3.82 (1H, m), 3.42-
3.60 (3H, m, partially masked by soivent), 1.78-1.99 (4H, m), 1.22-1.50 (4H, m)
ppm.

LRMS (thermospray) : m/iz [M+H]" 405.

v
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Preparation 10 : an +Fluorg-2-{3.4-difluoropheno iding-3-
carbonyllamino lohexvl)-carbamic acld tert-bu tor

F

Anti-{4-{(2-Chloro-5-fluoro-pyridine-3-carbonyl Jamino}-cyclohexyl}-carbamic acid
tert-butyl ester (675 mg, 1.81 mmol) (see Preparation 5), 3,4-diflucrophenol
(236 mg, 1.81 mmol) and caesium carbonate (1.18 g, 3.63 mmol) were stirmed
in N,N-dimethyiformamide (10 mi) at 80°C under an atmosphere of nitrogen for
18 hours. The mixture was then partitioned between athyl acetate (20 ml) and
watar (20 mi), the organic layer separated, washed with a saturated aqueous
solution of sodium chloride (20 ml), dried over anhydrous magnesium sulphate
and the solvent removed in vacuo. The residue was friturated with diethylether
(3fold 5 ml) giving anti<{4-{[5-fluoro-2-(3,4-diflucrophenoxy)-pyridine-3-
carbonyljamino}-cyclohexyl)-carbamic acid tert-butyl ester (490 mg) as a white
solid.

'H NMR (300MHz, CDCls): & = 8.31-8.38 (1H, m), 8.03-8.06 (1H, d), 7.68-7.77
(1H, d), 7.17-7.28 (1H, m, partially masked by solvent), 7.00-7.08 (1H, m), 8.86-
6.93 (1H, m), 4.34-4.45 (1H, m), 3.86-4.04 (1H, m), 2.01-2.20 (4H, m), 1.45
(9H. s), 1.24-1.40 (4H, m) ppm.

LRMS (thermospray) : m/z [M+NH,]" 483
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Preparation 11 : anti-N{4-Amino lohexyl)-5-fluoro-2-{3.4-difluoro-
phenoxy)-nicotinamide hydrochloride

NH. C
at I
o O‘ a
Ff\f‘m
| H
/
N O

Anti-(4-{]5-Fluoro-2-(3,4-diflucrophenoxy)-pyridine-3-carbonyljamino}-cyclo
hexyl)-carbamic acid tert-butyl ester (480 mg, 1.03 mmol) (see Preparation 10)
was dissolved in dichloromethane (10 ml) and hydrogen chioride gas bubbled
into the solution at 0°C until the solution became saturated (30 minutes). The
reaction mixture was then stimed under an atmosphere of nitrogen at room
temperature for 18 hours and the solvent then removed /n vacuo. The resultant
white precipitate was triturated with ether (3-fold 5 mi) gliving anti-N-(4-amino-
cyclohexyl)-5-fluoro-2-(3,4-difluoro-phenoxy)-nicotinamide hydrochloride (360 g)
as a white solid.

'H NMR (300MHz, DMSO-d®): 5 = 8.36-8.41 (1H, d), 8.21-8.26 (1H, d), 7.93-
8.11 (4H, m), 7.35-7.60 (2H, m), 7.01-7.13 (1H, m), 3.60-3.83 (1H, m), 2.88-
3.12 (1H, m), 1.85-2.10 (4H, m), 1.25-1.58 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]* 366

464,

lOg
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Pre on 12 : anti{4-{I5-Flu 2-{3-chloro-4-flu eno idine-3+
rbonyllamino}-cyclohex rbamic ester

O TE

L+

Anti-{4-[(2-Chloro-5-fluocro-pyridine-3-carbonyl Jamino}-cyclohexyl}-carbamic acid
tert-butyl ester (676 mg, 1.81 mmol) (see Preparation 5), 3-chloro-4-
fluorophenol (266 mg. 1.81 mmol) and caesium carbonate (1.18 g, 3.63 mmol)
were stirred In N,N-dimethylformamide (10 mi) at 80°C under an atmosphere of
nittrogen for 18 hours. The reaction mixture was then partitioned between ethyi
acetate (20 ml) and water (20 ml), and the organic layer separated, washed
with a saturated aqueous solution of sodium chioride (20 ml), dried over
anhydrous magnesium sulphate and the solvent removed in vacuo. The residue
was trilurated with diethylether (3-fold 5 mi) giving anti-{4-{[5-fluoro-2-{3-chloro-
4-fluorophenoxy)-pyridine-3-carbonyllamino)-cyclohexyi)-carbamic acid tert-
butyl ester (540 mg) as a white solid.

'H NMR (300MHz, CDCly): 5 = 8.31-8.38 (1H, m), 8.03-8.06 (1H, d), 7.50-7.58
(1H, d), 7.18-7.30 (1H, m, partially masked by solvent), 7.02-7.10 (1H, m), 4.36-
4.45 (1H, m), 3.80-4.05 (1H, m), 2.01-2.20 (4H, m), 1.44 (9H, 8), 1.28-1.41 (4H,
m}) ppm.

LRMS (thermaspray) : m/z [M+NH,]* 499, 501.
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Preparation 13 : anti-N{4-Amino lohexyl}-5-fluoro-2-{3-chloro-4-fluoro-
henoxy)-nicotinamide hydrochloride

+ -
Fao N
| H
e
N O

anti<{4-{[5-Fluoro-2-(3-chloro-4-flucrophenoxy)-pyridine-3-carbonyflamino}-cyclo
hexyl)}-carbamic acid tert-butyl ester (530 mg, 1.10 mmot) (see Preparation 12)
was dissolved in dichioromethane (10 mi) and hydrogen chloride gas bubbied
into the solution at 0°C until the solution became saturated (30 minutes). The
reaction mixture was stimed under an atmosphere of nitrogen at room
temperature for 18 hours, and the solvent then removed /n vacuo. The resuitant
white precipitate was triturated with ether (3-fold 5 mi) giving anti-N-(4-amino-
cyclohexyl)-5-fluoro-2-(3-chioro-4-fluoro-phenoxy)-nicotnamide  hydrochloride
(390 g) as a white solid.

'H NMR (300MHz, DMSO-d%): 5 = 8.32-8.40 (1H, d), 8.22-8.26 (1H, d), 7.93-
8.11 (3H, brs), 7.80-8.02 (1H, m), 7.40-7.52 (2H, m), 7.16-7.24 (1H, m), 3.60-
3.81 (1H. m), 2.90-3.08 (1H, m), 1.85-2.00 (4H, m), 1.23-1.60 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 382.

Pre tion 14 : 4-{tert-Butyi-dimethyi-silan nzalde

g

{0g



10

15

WO 03/68235 PCTNABUINN439

178

4-Hydroxybenzaldehyde (5.14 g, 42.1 mmol) was added to a suspension of tert-
butyl-dimethyl-silyi chloride (6.7 g, 44.4 mmol) and imidazole (3.03 g,
44.5 mmol) in dichloromethane (100 'ml) under an atmosphere of nitrogen at
room temperature. The reaction mixture was stirred at room temperature for 18
hours, and then washed sequentially with 1 M hydrochloric acid (2-fold 50 mi)
followed by a saturated aqueous solution of sodium hydrogen carbonate (50
mi). The organic phase was separated, dried over anhydrous magnesium
sulphate and the solvent removed in vacuo. The residual yellow ol was passed
through a plug of silica gel eluting with 1:1, by volume, dichloromethane :
pentane giving 4-(tert-butyl-dimethyl-sianyloxy)-benzaldehyde (7.5 g) as a
golden yellow oll,

"H NMR (400MHz, CDCla): 5= 9.88 (1H, 8), 7.74-7.81 (2H, d), 6.87-6.95 (2H, d),
1.00 (9H, s), 0.25 (6H, 8) ppm.

Preparation 15 : 3{tert ~dimeth -benzaldeh
Ma\siMe "o
0"
Tue
H
O

3-Hydroxybenzaldehyde (5.14 g, 42.1 mmol) was added to a suspension of tert-
butyl-dimethyl-siiyl chloride (6.7 g, 44.4 mmol) and imidazole (3.03 g, 44.5
mmol} in dichloromethane (100 ml) under an atmosphere of nitrogen at room
temperature. The reaction mixture was stired at room temperature for 18
hours, and the mixture washed sequentially with 1 M hydrochloric acid (2-fold
50 mi) followed by a saturated aqueous solution of sodium hydrogen carbonate
(50 ml). The organic phase was separated, dried over anhydrous magnesium
sulphate and the solvent removed in vacuo. The residual yellow oil was passed
through a plug of silica gel eluting with 1:1, by volume, dichloromethane :
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pentane giving 3-{tert-butyl-dimethyl-silanyloxy)-benzaldehyde (9.2 g) as a
golden yellow oil.

'H NMR (400MHz, CDCl3): & = 9.98 (1H, 8), 7.42-7.46 (1H, m), 7.35-7.41 (1H,
t), 7.28-7.34 (1H, m), 7.05-7.11 (1H, m), 0.98 (9H, s), 0.22 (6H, s) ppm.

Pre ion 16 : 2<{tert-B -dimethyl-sila <benzaldeh

Sl 'Me
Me Me

2-Hydroxybenzakiehyde (5.14 g, 42.1 mmoal) was added to a suspension of tert-
butyl-dimethyl-silyl chloride (6.7 g, 44.4 mmol) and imidazole (3.03 g, 44.5
mmol) in dichioromethane (100 mi)} under an atmosphere of nitrogen at room
temperature. The reaction mixture was stimed at room temperature for 18
hours, and then washed sequentially with 1 M hydrochloric acid (2-fold 50 ml)
followed by a saturated aqueous solution of sodium hydrogen carbonate (50
ml). The organic phase was separated, dried over anhydrous magnesium
sulphate and the solvent remaved in vacuo. The residual yellow oil was passed
through a plug of sllica gel elufing with 1:1, by volume, dichioromethane :
pentane giving 2-(tert-butyl-dimethyl-silanyloxy)-benzaldehyde (8.6 g) as a
goiden yellow oll.

'H NMR (400MHz, CDCls): 3 = 10.48 (1H, s), 7.78-7.83 (1H, d), 7.42-7.47 (1H,
t), 6.96-7.04 (1H, 1), 6.86-6.91 (1H, d), 1.01 (9H, 8), 0.28 (6H, s) ppm.
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P ration 17 : anti-N-{4-J4-(tert-Butyl-dimethyl-sllanyloxy)-benzylamino}-
ohe oro-2-{4-flu heno icotinamide

Anti-N-{4-Amino-cyclohexyl)-5-fluoro-2<{4-fluoro-phenoxy}-nicatinamide
hydrochloride (500 mg, 2.15 mmol) (see Preparation 7) was dissolved in
dichloromethane (15 mi) and diisopropylethylamine (0.44 mi, 2.54 mmol)
added. The reaction mixture was stirred for 1 hour and 4-(tert-butyl-dimethyl-
silanyloxy)-benzaldehyde (750 mg, 3.173 mmol) (see Preparation 14), sodium
triscetoxyborohydride (673 mg, 3.173 mmol) and acetic acid (0.3 mi, 5.08
mmol) then added sequentially. The reaction mixture was stimed under an
atmosphere of nitrogen at room temperature for 18 hours. The reaction mixture
was then washed with a saturated aqueous solution of sodium hydrogen
carbonate (15 mi) and the organic phase dried over anhydrous magnesium
suiphate. The solvent was removed In vacuo and the residue was purified by
flash column chromatography on silica gel, eluting with a solvent gradient of
100:2, changing to 100:4, by volume, dichloromsthane : methanot giving anti-N-
{4-{4-(tert-butyl-dimethyl-s3anyloxy)-benzylamino]-cyclohexyl}-5-fluoro-2-(4-
fluoro-phenoxy)-nicotinamide (270 mg) as an off-white solid.

'H NMR (400MHz, CDCly): 5 = 8.28-8.34 (1H, m), 7.97-7.99 (1H, d), 7.61-7.85
{1H, d), 7.16-7.19 (2H, d), 7.03-7.15 {4H, m), 6.72-6.78 (2H, d), 3.90-4.03 (1H,
m), 3.71 {2H, s), 2.46-2.57 (1H, m), 2.07-2.18 (2H, d), 1.97-2.06 (2H, d), 1.17-
1.29 (4H, m), 0.85 (9H, s), 0.17 (6H, s) ppm.
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LRMS (thermospray) : m/z [M+H]" 568.

Preparation 18 : anti-N tert-Butyl-dimethyl-silanyloxy)-be amino}-
lohexvi}-5-fluoro-2-{4-fluoro-phenoxy}-nicotinamide

Me, Me

,Si]:MM:

o
o
N (o]

5 Ant-N-{4-Amino-cyclohexyl}-5-fluoro-2-{4-fluoro-phenoxy)-nicotinamide
hydrochloride (500 mg, 2.14 mmol) (see Preparation 7) was dissolved in
dichloromethane (10 mi) and diisopropyl ethylamine (0.56 ml, 3.21 mmol)
added. The reaction mixture was stimed at room temperature for 1 hour and 3-
(tert-butyl-dimethyl-silanyloxy)-benzaldehyde (766 mg, 3.21 mmol) (see

10 Preparation 15), sodium triacetoxyborohydride (681 mg, 3.21 mmol) and acetic
acid (0.19 mi, 3.21 mmol) were added sequentially. The reaction mixture was
stimred under an atmosphere nitrogen at room temperature for a further 18
hours. The reaction midure was then washed with a saturated aqueous
solution of sodium hydrogen carbonate (15 ml), the organic phase separated

15 and dried over anhydrous magnesium sulphate. The solvent was removed in
vacuo and the residue was purified by flash column chromatography on silica
gel, eluting with 100:2, by volume, dichloromethane : methanol giving anti-N-{4-
[3-(tert-butyl-dimethyi-silanyloxy)-benzylamino}-cyclohexyl}-5-fluoro-2-(4-fluoro-
phenoxy)-nicotinamide (837 mg) as an off-white solid.

20 'H NMR (400MHz, CDCly): § = 8.32-8.36 (1H, m), 8.00-8.03 (1H, d), 7.65-7.70
(1H, d), 7.10-7.20 (5H, m), 6.86-6.94 (1H, d), 6.81 (1H, s), 6.68-6.74 (1H, d),



10

15

WO 03/0682358 PCT/IBO3/ANHIY

182

3.94-4.02 (1H, m), 3.78 {2H, s), 2.47-2.55 (1H, m), 2.07-2.15 (2H, m), 1.96-2.05
(2H, m), 1.20-1.42 (4H, m), 0.98 (SH, s), 0.19 (6H, s) ppm.

LRMS (thermospray) : m/z [M+H]* 568.

P ration 19 : antl-Acetlc acid 2-{]a S5-fluoro-2-{4-iucro-
henoxy)-pyridine-3-carbonyfl-amino}-cyclohexyl}-aminol-m henyl

ester

Anti-5-Fluoro-2-(4-fluoro-phenoxy)-N-{4-(2-hydroxy-benzylamino)-cyclohexyl}-
nicotinamide (350 mg, 0.772 mmol) (see Preparation 28) and diisopropyl
ethylamine (0.38 mi, 2.16 mmol) were dissolved in dichloromethans (10 mil) and
acetyl chloride (0.14 ml, 1.85 mmol} added. The reaction mbdure was stimed
under an atmosphere of nitrogen at room temperature for 18 hours. The
reaction mixture was then washed sequentially with a saturated aqueous
solution of sodium hydrogen carbonate (10 mi), a 10 % solution of citric acid in
water (10 mi) and water (10 mi) before drying the organic phase over
anhydrous magnesium sulphate giving anti-acetic acid 2-{Jacetyl-{(4-{[5-fluoro-2-
(4-fluoro-phenoxy)-pyridine-3-carbonyl}-amina}-cyciohexyl)-amino}-methyi}-
phenyi ester (277 mg) as a cream foam,

H NMR (400MHz, CDCl): & = 8.27-8.42 (1H, m), 7.89-8.14 (1H, m), 7.58-7.75
(1H, m), 7.00-7.42 (7H, m), 4.43-4.67 (1H, m), 4.37 (2H, 8), 3.81-3.98 (1H, m),
2.00-2.50 (10H, m), 1.74-1.86 (2H, m), 1.24-1.60 (4H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 538, M+Na]" 560
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LRMS (electrospray) [M-H-OAc]® 568.

Preparation 20 : {44(2-Chloro-5-fluoro-pyridine-3-ca amin ]~
lohexyl}-carbamic acld tert-hutyl ester

H Me
o /O’N\“’o\ﬁm
F N N o Me
| | H
[
2-Chiloro-5-fluoro nicotinic acid (3.00 g, 0.017 mot) (see Preparation 41), was
dissolved in dichloromethane (100 mi) and N,N-dimethylformamide (1 drop)
was added, followed by oxalyl chloride (3.0 mi, 0.034 mol). The reaction mixturs
was held at room temperature for 4 hours, after which time the solvent was
removed in vacuo. The residue was suspended in dichloromethane (100 ml)
and triethylamine (5 ml) added followed by addition of (4-amino-cyciohexyl)-
carbamic acid tert-butyl ester (5.40 g, 0.026 mol) (Preparation 42a). The
reaction mixture was then held under an atmosphere of nitrogen at room
temperature for a further 18 hours. The reaction mixture was then washed with
water (100 ml) and the organic phase dried over anhydrous magnesium
sulphate. The solvent was removed i vacuo, and the residue triturated with
ethyl acetate/pentane (1:1, by volume, 10 mi) giving {4-{(2-chloro-5-fluoro-
pyridine-3-carbonyl)amino}-cyclohexyl}-carbamic acid tert-butyl ester (2.5 g,
80:20 syn:anti) as a white solid.

'H NMR (300MHz, CDCl3): 5 = 8.32-8.38 (1H, d), 7.95-8.00 (0.8H, m), 7.81-
7.88 (0.2H, d), 6.58-6.75 0.8H, m), 6.29-6.37 (0.2H, m), 4.384.62 (1H, m),
4.12-4.25 (0.8H, m), 3.954.03 (0.2H, m), 3.58-3.73 (0.8H, m), 3.38-3.56 (0.2H,
m), 2.03-2.2 (0.8H, m), 1.66-1.85 (8.4M, m), 3.87-4.02 (1H, m), 1.58 (SH, s),
1.23-1.44 (0.8H, m, partially masked by solvent) ppm.

J0%
log
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Preparation : S 5-Fluo 4-fl enox ding-3-
carbo amino}-cyciochexyl)-carbamic acld tert-b ester

NQY}:"J-

F

{4-{{2-Chloro-5-filuoro-pyridine-3-carbonyi}amino]-cyclohexyf}-carbamic acid tert-
butyl ester (2.4 g, 6.46 mmol) (80:20 syn/ant! mixiure) (see Preparation 20), 4-
fluorophenol (800 mg, 7.11 mmol) and caeslum carbonate (4.2 g, 12.02 mmol)
were stimed in N,N-dimethytformamide (40ml) at 50°C under an atmosphere of
nitrogen for 18 hours. The reaction mixture was then partitioned between ethyl
acetate (100 mi) and water (100 ml), and the organic layer separated, washed
with a saturated aqueous solution of sodium chiloride (100 mi), dried over
anhydrous magnesium suiphate and the sclvent removed in vacuo. The residue
was purified by flash column chromatography on silica gel eluting with a solvent
gradient of 100 % dichioromethane changing to 98:2, by volume,
dichloromethane : methanol giving syn<{4-{5-fluoro-2-(4-fluorophanoxy)-
pyridine-3-carbonyljamino}-cyclohexyl}-carbamic acid tert-butyl ester (2.4 g) as
a white solid.

'H NMR (300MHz, CDCly): & = 8.32-8.39 (1H, m), 8.01-8.04 (1H, d), 7.90-7.98
(1H, d), 7.10-7.22 (4H, m), 4.254.47 (1H, m), 4.15-4.23 (1H, m), 3.56-3.68 (1H,
m), 1.83-1.91 (8H, m), 1.38-1.60 (11H, m, partially masked by solvent) ppm.

LRMS (thermospray) : m/z [M+H]" 448

P ration 22 : 4-Aml lol -fluoro-2
picotinamide hydrochloride
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F N NQ
| H
r-
N

Syn-{4-{5-Fluoro-2-{4-fluorophenoxy)}-pyridine-3-carbonylJamino}-cyciohexyl)-

carbamic acid tert-butyl ester (2.4 g, 54 mmol) (see Preparation 21) was
dissolved in 4 M HCI in dioxan (100 ml) and stimed under an atmosphere of
nitrogen at room temperature for 4 hours. The solvent was removed in vacuo
and the resultant white precipitate triturated with dichloromethane (20 mi), ethyl
acetate (20 ml) and diethylether (20 mi) giving syn-N-(4-amino-cyclohexyl)-5-
fluoro-2-(4-fluoro-phenoxy}-nicotinamide hydrochloride (1.7 g) as a white solid.

'H NMR (400MHz, CD3OD): § = 8.01-8.10 (2H, m), 7.08-7.23 (4H, m), 4.10-

4.18 (1H, m), 3.18-3.33 (1H, m, partially masked by solvent), 1.78-2.00 (6H, m),
1.61-1.77 (2H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 348.

Preparation : 4-{15-Fluoro-2-{4-fi heno dine-3-
carbonyl] amino lohexyicarbamovi)-methyil-carbamic acid tert-b
ester

AT

0g

to
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Syn-N-{4-Amino-cyclohexyl)-5-fluoro-2-(4-flucro-phenoxy)-nicotinamide
hydrochloride (200 mg, 0.521 mmol) (see Preparation 22), 1-
hydroxybenzotriazole (106 mg, 0.782 mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodlimide hydrochloride (130 mg, 0.677 mmol), N-methyl morpholine
(0.12 mi, 1.04 mmol) and tert-butoxycarbonylamino-acetic acid (100 mg, 0.573
mmol) were stirred in N,N-dimethylformamide (5 ml) at room temperature for 18
hours. The reaction mixture was then partitioned between ethyi acetate (10 ml)
and water (10 ml) and the organic layer separated, washed with a saturated
aqueous solution of sodium chloride (10 mi), dried over anhydrous magnesium
sulphate and the solvent removed in vacuo. The residue was then triturated
with dlethylether (5 ml) giving syn-{{4-{5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-
carbonylfJamino}-cyciohexyicarbamoyl)}-methyll-carbamic acid tert-butyl ester
(182 mg) as a white solid.

'H NMR (400MHz, CDCly): 8 = 8.32-8.38 (1H, dd), 8.02-8.04 (1H, d), 7.88-7.97
(1H, d), 7.10-7.19 (4H, m), 6.08-6.23 (1H, brs), 5.03-5.17 (1H, brs), 4.13-4.21
(1H, m), 3.88-3.98 (1H, m), 3.64-3.71 (2H, d), 1.74-1.91 (4H, m), 1.62-1.73 (2H,
m), 1.47-1.60 (2H, m), 1.36 (9H, s) ppm.

LRMS (electrospray) : m/z [M+Na]' 527.

Pre on24:s ino-acetyla 0 lohexyi]-5-A 4-
fluo no icotinamide h hlorid

H
foan
Fao o)
| H
-5
N O

E

Syn-[(4-{I5-Fluoro-2-{4-fiuoro-phenoxy)-pyridine-3-carbonyljamino}-cyclohexyl
carbamoyl)-methyl}-carbamic acid tert-butyl ester (1.47 g. 2.91 mmol) (see
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preparation 23) was dissolved in dichloromethane (20 ml) and hydrogen
chioride gas bubbled into the solution at O0°C until the solution became
saturated (15 minutes). The reaction mixture was then stimed under an
atmosphere of nitrogen at room temperature for a further 45 minutes, and the
solvent then removed in vacuo. The resultant white precipitate was triturated
with ether (3-fold 10 ml) giving syn-N-{4-(2-amino-acetylammo)-cyciohexyl]-5-
fluoro-2-{4-fluoro-phenoxy}-hicotinamide hydrochloride (2.07 g) as a white solid.

LRMS (thermospray) : m/z [M+H]" 405.

P ration 25 : n-5-Fluoro-2{4-fiu henoxy)-N imidazole-1-
carbonyl}-aminol-cvciohexyl}-nicotinamide

N

N

A solution of syn-N-(4-amino-cyclohexyl)-5-fluoro-2-(4-flucro-phenoxy)-
nicotinamide (220 mg, 0.52 mmol) (see Preparation 22) in dichloromethane
(5 ml) was added dropwise to a suspension of carbonyldiimidazole (253 mg,
1.563 mmol) and triethylamine (0.08 ml, 0.521 mmol) in dichloromethane (5 mi)
over a 35 minute period. The reaction mixture was then washed sequentially
with water (10 ml) followed by a saturated aqueous solution of sodium chloride
(10 ml). The organic phase was separated and dried over anhydrous
magnesium sulphate. The solvent was then removed in vacuo, and the residue
purified by flash column chromatography on silica gel eluting with a solvent
gradient of 100 % dichloromethane changing to 99:1 then 98:2, by volume,
dichloromethane : methanol giving syn-5-fluoro-2(4-fluoro-phenoxy)-N-{4-

HB
(T
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[(imidazole-1-carbonyl)-amino}-cyclohexyl}-nicotinamide (147 mg) as a white
foam.

'H NMR (400MHz, CD,0D): & = 8.32-8.39 (1H, m), 7.95-8.06 (3H, m), 7.19 (1H,
8), 7.08-7.17 (4H, m), 7.05 (1H, 8), 4.18-4.26 (1H, m), 3.92-4.02 (1H, m), 1.78-
2.02 (6H, m), 1.57-1.77 (2H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 442, [M+Na]" 464

p n : _ anti-5-Fluoro-2-{4-fluo en =N 2-h -
amino lohex icotinami

F

2-(tert-Butyl-dimethyl-gilanyloxy)-benzaldehyde (769 mg, 3.21 mmol) (see
Preparation 16) and ant-N-{4-Amino-cyclohexyl)-5-fluoro-2-{4-flucro-phenoxy)-
nicotinamide hydrochioride (800 mg, 2.4 mmol) (see Preparation 7) were
dissolved in dichloromethane (10 mi) and diisopropylethylamine (0.56 ml,
3.21 mmol) added. The reaction mixture was stimed at room temperature for 30
minutes and acetic acid (0.19 ml, 3.21 mmol) added followed by addition of
sodium {racetoxyborohydride (0.681 g, 3.21 mmol). The reaction mixture was
then held at room temperature for 18 hours. The mixture was then quenched
with water (10 ml), the organic phase separated and dried over anhydrous
magnesium sulphate. The solvent was then removed in vacuo and the residue
purified by flash column chromatography on silica ge! eluting with 100:2, by
volume, dichloromethane : methanol giving anti-5-fluoro-2-{4-fluoro-phenoxy)-
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N-{4-(2-hydroxy-benzylamino)-cyciohexyl}-nicotinamide (800 mg) as a white
solid (acetate sait).

H NMR (400 MHz, CDCh): 5 = 8.32-8.38 (1H, m), 8.01-8.04 (1H, d), 7.64-7.72
(1H, d), 7.05-7.21 (5H, m), 6.95-6.99 (1H, d), 6.81-6.84 (1H, d), 6.73-6.80 (1H,
t), 3.92-4.04 (3H, m), 2.50-2.62 (1H, m), 2.02-2.20 (7H, s + m), 1.20-1.40 (4H,
m) ppm.

LRMS (electrospray) : m/z [M+H]" 454

Preparation 27 : 44(2-Chloro-S5-flucro-pyridine-3-carbonyl)-amino]-
iperidine-1-carboxylic acid tert-b aester

2-Chloro-5-fluoro nicotinic acid (5.00 g, 28.48 mmol) (see Preparation 41), was
dissolved in dichioromethane (200 ml) and N.N-dimethyiformamide (1 drop)
was added, followed by addition of oxalyl chloride (7.45 ml, 85.44 mmol). The
reaction mixture was held at room temperature for 18 hours, after which the
solvent was removed in vacuo. The residue was th en suspended in
dichloromethane (150 ml) and triethylamine (11.81 mi, 85.44 mmol) added
followed by addition of 4-amino-piperidine-i-carboxylic acid tert-butyl ester
{6.85 g. 34.18 mmol). The reaction mixiure was then stimed under an
atmosphere of nitrogen at room temperature for 84 hours before being washed
sequentially with water (2-fold 100 ml), a saturated aqueous solution of sodium
chioride (100 mi) and a 10 % solution of cliric acid in water (50 ml). The organic
phase was separated, dried over anhydrous magnesium sulphate and the
solvent was removed in vacuo giving 4-{(2-chloro-5-fluoro-pyridine-3-carbonyl)-
amino}-piperidine-1-carboxylic acid tert-butyl ester (8.7 g) as an off-white solid.

L
Uz
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"H NMR (400MHz, CDCla): § = 8.28-8.30 (1H, d), 7.78-7.83 (1H, m), 8.46-6.52
(1H, m), 4.04-4.13 (1H, m), 3.96-4.03 (1H, m), 2.83-2.98 (2H, t), 1.97-2.03 (2H,
d), 1.38-1.50 (11H, m) ppm.

LRMS (thermospray) : m/z [M+Na]* 380
5 LRMS (electrospray) : miz [M-H]" 356.

Preparation 28 : 4-{[5-Fl -2 -{4-fluocropheno ine-3-ca
amino ridine-1-carboxyil ld tert-b gster

Ao
O\AQ

F

4-{(2-Chloro-5-fluoro-pyridine-3-carbonyl)-amino]-piperidine-1-carboxylic  acid
10 tert-butyl ester (4.0 g, 11.18 mmol) (see Preparation 27), 4-fluorophenol
(1.378 g, 12.3 mmol) and caesium carbonate (7.29 g, 33.54 mmol) were ‘stirmed
in N,N-dimethyiformamide (40 mi) at 55°C under an atmosphere of nitrogen for
18 hours. The reaction midure was then partitioned between ethyl acetato
(50 ml) and water (30 ml) and the organic layer separated. The organic layer
15 was then washed with a saturated aqueous solution of sodium chloride (40 ml),
dried over anhydrous magnesium sulphate and the solvent removed in vacuo.
The residue was purified by flash column chromatography on slica gel eluting
with dichloromethane. The product was finally triturated with diethylether
(25ml) giving 4-{5-fluoro-2{4-fluorophenoxy)-pyridine-3-carbonyl}-amino}-
20 piperidine-1-carboxylic acid tert-butyl ester (2.59 g) as a white solld.
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H NMR {400MHz, CDCly): & = 8.30-8.33 (1H, m), 7.78-8.00 (1H, d), 7.73-7.80
(1H, d), 7.02-7.13 (4H, m), 4.07-4.20 (1H, m), 3.90-4.04 (1H, m), 2.87-3.03 (2H,
d), 1.37-1.45 (11H, m) ppm.

LRMS (thermospray) : m/z [M+Na]* 456, [M-H]" 432.

Preparation 29 : 5-Fluoro-2-{4-fluo enoxy)-N ridin -
nicotinamide hydrochloride

+ -
0 OH,G
N
| H

5

N o

4-{]5-Fluoro-2-(4-fluorophenoxy)-pyridine-3-carbonyl]-amino}-piperidine-1-
carboxylic acid tert-butyl ester (2.58 g, 5.95 mmol) (see Preparation 28) was
dissolved in dichioromethane (15 mil) and hydrogen chioride gas bubbled
through the solution at 0°C for 10 minutes. The reaction mixture was then held
under an atmosphere of nitrogen at room temperature for a further 45 minutes
and the soivent tremoved in vacuo. The resultant white precipitate was
triturated with diethylether (2-fold 10 ml) giving 5-fluoro-2-(4-fluoro-phenoxy)-N-
piperidin-4-yhnicotinamide hydrochloride (2.14 g) as a white solid.

'H NMR (400MHz, CD30D): 5 = 8.04-8.07 (1H, d), 7.96-8.01 (1H, m), 7.10-7.21
(4H, m), 4.13-4.22 (1H, m), 3.38-3.44 (2H, d), 3.11-3.20 (2H, ), 2.18-2.26 (2H,
d), 1.77-1.90 (2H, m) ppm.

LRMS (thermospray) : m/z [M+H]" 334.
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P ration 30 : end 2-Chloro-5-fluoro-pyridine-3-carbonyl}-amino)-8-
aza lo[3.2.1 ne-8-carboxylic acld tert-b aster

2-Chloro-5-fluoro nicotinic acid (1.75 g, 10 mmol) (see Preparation 44) was
dissolved in dichloromethane (250 ml) and N,N-dimethyiformamide (0.4 mi)
added followed by addition of oxalyl chloride (4.4 mi, 50 mmol). The reaction
mixture was then held at room temperature for 18 hours after which time the
solvent was removed /n vacuo. The residue was azeotroped with toluene, then
suspended in dichloomethane (200 ml) and 3-amino-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester {(2.26 g, 10 mmol) (see
reference Patent application WO 00/38880) added followed by addition of
tristhylamine (2.82 ml, 20 mmol). The reaction mixture was then was held under
an atmosphere of nitrogen at room {emperature for 3 hours before being
washed with a saturated aqueous solution of sodium chloride (3-fold 100 mi)
aqnd the organic layer separatad. The solvent was then removed in vacuo and
the residue purified by flash column chromatography on silica gel eluting with &
solvent gradient of 100:0 changing to 90:10, by volume, dichloromethane :
methanol glving endo-3-{(2-chloro-S-fluoro-pyridine-3-carbonyl)-amino)-8-aza-
bicycio[3.2.1]octane-8-carboxylic acid tert-butyl ester (1.12 g) as a white foam.

'H NMR (400MHz, CDCl3): 8 = 8.31-8.34 (1H, d), 7.97-8.02 (1H, dd), 7.18-7.23
(1H, m, partially masked by solvent), 4.34-4.39 (1H, m), 4.154.32 (2H, brs),
2.19-2.38 (2H, brs), 2.07-2.13 (2H, m), 1.82-1.90 (2H, m), 1.71-1.79 (2H, d),
1.45 (9H, 8) ppm.

LRMS (electrospray) : m/z [M+Na]" 408, M-H]" 382.
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Preparation 31 : 5-Fluaro-2-{4-fluoro-pheno dine-3-

carbonylj-amino}-8-aza-bicyclo[3.2.1]Joctane-8-carboxylic acid tert-b
ester

Endo-3-[(2-Chloro-5-fluoro-pyridine-3-carbonyl}-aming]-8-aza-bicyclo[3.2.1)
octane-8-carboxylic acid tert-butyl ester (119 mg, 0.31 mmol) (see Preparation
30), 4-fluorophenol (39 mg, 0.34 mmol) and caesium carbonate (202 mg,
0.62 mmol) were stirred in N,N-dimethylformamide (2 ml) at 60°C under an
atmosphere of nitrogen for 18 hours. The reaction mixture was then partitioned
between ethyl acetate (10 mi) and water (10 ml), and the organic layer
separated. The organic layer was then washed with a saturated aqueous
solution of sodium chloride (3-fold 10 ml) and concentrated in vacuo to give a
residue which was purified by flash column chromatography on sllica gel eluting
with a solvent gradient of 10:90 changing to 50:50, by volume, ethyl acetate :
pentane. The product was finally triturated with pentane (5 mi) giving endo-3-
{I(5-fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-8-aza-bicyciof3.2.1}
octane-8-carboxylic acid tert-butyl ester (100 mg) as a white solid.

'H NMR (400MHz, CDCly): &= 8.51-8.56 (1H, d), 8.32-8.36 (1H, dd), 7.98-8.00
(1H, d), 7.01-7.15 (4H, m), 4.37-4.43 (1H, m), 4.11-4.30 (2H, brs), 2.14-2.36
(2H, brs), 1.91-1.98 (2H, m), 1.70-1.84 (4H, m), 1.43 (SH, 5) ppm.

LRMS (electrospray) : m/z [M+Na]' 482, {M-H]" 458.

ity
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Preparation 32 : endo-N-{B-Aza-bicycio[3.2.1]oct uoro-2«<{4-fluo
phenoxy)-nicotinamide
NH
F -
Tliﬂ" ;
.
N O

F

Endo-3-{]{5-Fluoro-2-(4-fluoro-phenoxy}-pyridine-3-carbonyl}-amino}-8-aza-

5 bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (1.92 g, 4.2 mmol) (see
Preparation 31) was dissolved in 2.2 M acetyl chloride in methanol (20 mi) and
the reaction stimed at room temperature under an atmosphere of nitrogen for
thour. The reaction mixture was then heated at 50°C for 3 hours before
removal of the solvent in vacuo. The residue was then partitionad between

10 dichloromethane (50 mi) and water (50 ml), the pH of the aqueous phase
adjusted to pH>8 by addition of sodium hydrogen carbonate and the organic
layer separated. The aqueous phase was then further extracted with ethyl
acetate (50 mi) followed by 10 % methanal in dichioromethane (5-fold 50 mi).
The combined organic exiracts were then concentrated under ‘reduced

15 pressure. The residue was azeotroped with toluene giving endo-N-(8-aza-
bicyelo[3.2. fJoct-3-yl)-5-fluoro-2-{(4-fluoro-phenoxy)-nicotinamide (1.40 g) as a
white solid.

'H NMR (400MHz, DMSO-d°): & = 8.34-8.39 (1H, d), 8.16-8.18 (1H, d), 7.97-
8.01 (1H, dd), 7.18-7.23 (4H. d), 3.99-4.08 (1H, m), 3.33-3.40 (2H, brs, partially

20 masked by solvent), 1.85-1.99 (4H, m), 1.64-1.72 (2H, d), 1.48-1.57 (2H, m)
ppm.

LRMS (thermospray) : m/z [M+H]" 360.



10

15

20

25

WO 83008235 PCT/IBO3/L3Y

195

Pre ion 33 : exo-N-{8-Benzyl-8-aza-blcyclo[3.2.1 =3-yl-2-chloro-5-
fluoro-nicotinamide

2-Chloro-5-fluoro nicotinic acid (8.78 g, 50 mmol) (see Preparation 41), was
dissoived in dichloromethane (1 1) and N,N-dimethylformamide (0.4 ml) added,
followed by addition of oxalyl chloride (22.3 mil, 250 mmol). The reaction
mixture was then heid at room temperature for 18 hours after which time the
solvent was removed in vacuo. The residue was azeotroped with toluene, then
suspended in dichloromethane (300ml) and exo-8-benzyl-8-aza-
bicycio[3.2.1]oct-3-ylamine reference Patent application WO 00/38680)
(10.82g, 50 mmol) added followed by addition of triethylamine (14 ml,
100 mmol) in dichioromethane (100 mi). The reaction mbdwe was then heid
under an atmosphere of nitrogen at room temperature for 5 hours and then
washed with a saturated aqueous solution of sodium chioride {3-fold 300 ml).
The organic phase was separated, concentrated /n vacuo and the residue
purified by flash column chromatography on silica gel eluting with a solvent
gradient of 100:0 changing to 90:10, by volume, dichloromethane : methanol
giving 6xo-N-{8-benzyl-8-aza-bicycio[3.2.1]oct-3-yi-2-chloro-5-flucro-
nicotinamide (17 g} as a white solid.

'H NMR (400MHz, CDCla): 5= 8.30-8.32 (1H, d), 7.81-7.85 (1H, dd), 7.20-7.38
(5H, m, partially masked by solvent), 6.28-6.31 (1H, d), 4.30-4.42 (1H, m), 3.55
(2H, s), 3.22-3.30 (2H, brs), 2.02-2.13 (2H, m), 1.91-1.99 (2H, m), 1.72-1.80
(2H, quart), 1.60-1.70 (2H, t) ppm.

LRMS (electrospray) : m/z [M+H]" 374, M-H]' 372.

H4
bs
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Preparation 34 : 8-Benzyl-8-aza-bicyclo]3.2.1]oct S-fluoro-2-{4-
fluoro-phenoxy)-nicotinamide

Exo-N-{8-Benzyl-8-aza-bicyclo[3.2.1]Joct-3-yl-2-chloro-5-fluoro-nicotinamide

(7.9 9. 21 mmol) (see Preparation 33), 4-fluorophenol (2.6 g, 23 mmol) and
caesium carbonate (13.8 g, 42 mmol) were stimed in N,N-dimethylformamide
(200ml) at 70°C under an atmosphere of nitrogen for 20 hours. The reaction
mbdure was then partitioned between ethyl acetate (300 mi) and water (300 mil)
and the organic layer separated. The organic phase was then washed with a
saturated aqueocus solution of sodium chioride (3-fold 200 mi), concentrated in
vacuo and the residue purified by flash column chromatography on silica gel
eluting with a solvent gradient of 20:80 changing to 100:0, by volume, ethyl
acetate : pentane. The product was triturated with pentane (30 mi) giving exo-
N-(8-benzyl-8-aza-bicycio[3.2. 1]oct-3-y!-5-fluoro-2-(4-fluoro-phenoxy)-
nicotinamide (6.3 g) as a white solid.

'H NMR (400MHz, CDCl3): § = 8.26-8.30 (1H, dd), 7.96-7.98 (1H, d), 7.58-7.64
(1H, d), 7.17-7.33 (5H, m), 7.04-7.16 (44, m), 4.30-4.42 (1H, m), 3.48 (2H, s),
3.20-3.25 (2H, brs), 2.03-2.11 (2H, m), 1.88-1.96 (2H, m), 1.72-1.80 (2H,
Quartet), 1.55-1.62 (2H, m, partially masked by solvent) ppm.

LRMS (electrospray) : mv/z [M+H]' 450, [M-H]* 448.
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Preparation 35 : exo-N-{8-Aza-bicyclo]3.2.1]oct-3-yl)-5-fluoro-2-{4-fluoro-

enoxy)-nicotinamide
O s NH
F @
= N
| H
Z
N 0

10 % Paltadium on carbon (0.5 g) and ammonium formate (7.5 g, 115 mmol)
were added to a solution of exo-N-(8-benzyl-8-aza-bicyclo[3.2.1Joct-3-yl-5-
fluoro-2-(4-luoro-phenoxy}-nicotinamide (5.15 g, 11.5 mmol) (see Preparation
34) in ethanol (35 mil) under an atmosphere of nitrogen and the reaction mixture
heated at reflux for 25 minutes. The reaction mixture was then cooled, filtered
through a short column of arbocal (washing with ethanol) and the filtrate
concentrated under reduced pressure. The residue was purified by flash
column chromatography on silica gel eluting with 90:10:1, by volume,
dichloromethane : methanol : ammonia giving axo-N-{8-aza-bicyclo[3.2.1]oct-3-
yi)-5-fluoro-2-{4-fluooro-phenoxy)-nicotinamide (3.4 g) as a white foam.

'H NMR (400MHz, CDCh): & = 8.26-8.31 (1H, dd), 7.87-7.99 (1H, d), 7.56-7.70
(1H, d), 7.00-7.14 (4H, m), 4.334.43 (1H, m), 3.52-3.60 (2H, brs), 1.97-2.06
(2H, m), 1.73-1.88 (4H, m), 1.41-1.50 (2H, t) ppm.

LRMS (thermospray) : m/z [M+H]" 360.

Lz
ll¢



10

15

WO 03/068235 PCT/IBO3/INI4 Y

198
Preparation 368 : ex 3{I5-Fluvorn-2-{4-fluoro-pheno. dine-3-
rbonyi]-amino lo[3.2.1]-oct -2-0% arbamic acid-

tert-butvl ester

Me

.. Jeane~

N-tert-Butoxycarbonyl-glycine (284 mg, 1.6 mmol), 1-hydroxybenzotriazole
(257mg, 19 mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (375 mg, 1.9 mmol) were stirred in dichloromethane (10 mi) at
room temperature and exo-N-(8-aza-bicyciof3.2.1]oct-3-y1}-5-fluoro-2-(4-fluooro-
phenoxy)-nicotinamide (570 mg, 1.6 mmol) (see Preparation 35) added
followed by addition of N-methyl morpholine (0.21 ml, 1.8 mmol). The reaction
mixture was then stimed under an atmosphere of nitrogen at room temperature
for 4 hours before being washed with water (10 mi). The organic phase was
separated, concentrated in vacuo and the residue purified by flash column
chromatography on silica gel eluting with 100:0 changing io 98:2, by volume,
dichloromethane : methanol giving exo-[2-(3-{5-flucro-2-(4-fluoro-phenoxy)-
pyridine-3-carbonyl}-amino}-8-azo-bicyclio[3.2. 1}-oct-8-y)-2-oxo-ethyl}-carbamic
acid-tert-butyl ester (760 mg) as an oil.

"H NMR (400MHz, CDCl3): 5= 8.28-8.34 (1H, m), 8.0-8.02 (1H, m), 7.59-7.85
(1H, d), 7.05-7.16 (4H, m), 5.37-5.43 (1H, brs), 4.724.78 (1H, brs), 4.57-4.70
(1H, m), 4.15-4.20 (1H, brs), 3.89-3.94 (2H, brs), 2.16-2.23 (1H, m), 1.94-2.15
(2H, m), 1.82-1.92 (1H, m), 1.58-1.68 (1H, t), 1.40-1.56 (10H, m), 0.90-0.96
(2H, d) ppm.

LRMS ( lectrospray) : m/z [M+Na]" 539, [M-H]* 515.
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Preparation 37 : exo-NJ8-{2-Amino-a -8-ara-bicyclo]3.2.1loct-3-w)-5-
fluoro-2-{4-fluo henoxy)-nicotinamide hydrochloride

(o]
o N@k""" CI "
F \Ilu
=
196
-~
N O

Exo-[2-(34{]5-Fluoro-2-{4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-8-azo-
bicyclo[3.2.1}-oct-8-yi)-2-oxo-ethyl]-carbamic  acid-tert-butyl ester (760 g,
1.5 mmol) (see Preparation 36) was dissolved in 2 M acetyl chloride in
methanol (10 ml). The reaction mixture was stimed 50°C under an atmosphere
of nitrogen for 3 hours and the solvent then removed in vacuo. The residue was
azeotroped with methanol (5 ml) and dried in vacuo giving exo-N-[8-(2-amino-
acetyl)-8-aza-bicyclof3.2. 1Joct-3-yl)-5-fluoro-2-(4-fluoro-phenoxy)-nicotinamide
hydrochloride (600 mg} as a white solid.

'H NMR (400MHz, DMSO-d®: & = 8.29-8.33 (1H, d), 8.13-8.23 (3H, m), 7.92-
7.96 (1H, dd), 7.16-7.25 (4H, m), 4.50-4.58 (1H, brs), 4.28-4.41 (1H, m), 4.21-
4.27 (1H, m), 3.80-3.90 (1H, m), 3.60-3.72 (1H, m), 1.70-2.06 (6H, m), 1.49-
1.64 (2H, m) ppm.

LRMS (thermospray) : m/z [M+H]* 417.

i
I3
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Pra j 8 : an Benzol1,3]diox oxy)-5-fluo fdine-3-
carbonvil-amino}-cyciohexyl)-carbamic acid tert-b ester

H
\Nom
PORST
F N N O Me
| | H
N

o/

2-(4-Benzo[1,3]dioxol-5-yloxy)-5-fluoro-nicotinic acid (5.0 g, 18.04 mmol) (see
reference patent application WO 98/45268), 1-hydroxybenzotriazole (3.66 g,
27.086 mmol), 1«(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride
(4.50 g, 23.45 mmol) were stirted in N,N-dimethylformamide (40 ml) at room
temperature under an atmosphere of nitrogen for 45 minutes. anti{4-Amino-
cyciohexyl)-carbamic acid tert-butyl ester (3.87 g, 18.04 mmol) (see Preparation
40) was then added followed by addition of N-methyl morpholine (4 mi,
36.08 mmol) and the reaction mixture stirred for a further 16 hours. The solvent
was then removed in vacuo, the residue dissoived in ethyl acetate and the
solution washed sequentially with water and a saturated aqueous solution of
sodium chioride. The organic layer was separated, dried over anhydrous
sodium sulphate and the solvent removed in vacuo. The residue was then
triturated with diethyl ether and dried in vacuo fto give anti-(4-{2-
(benzof1,3]dioxol-5-yloxy)-5-fluoro-pyridine-3-carbonyll-amino}-cyclohexyl)-
carbamic acid tert-butyl ester (6.695 g) as a white solid.

'H NMR (400MHz, DMSO-d%): 5 = 8.15 (1H, m), 7.88 (1H, m), 6.85 (1H, d), 6.78
(1H, d), 6.64 (1H, d), 8.58 (2H, m), 5.99 (2H, ), 3.62 (1H, m), 3.15 (1H, m),
1.70-1.90 (4H, m), 1.32 (SH, 8), 1.10-1.30 (4H, m) ppm.

LRMS (thermospray) : m/z [M+Na]* 496
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Pre tion 39 : ant/l-N-{4-Amin joheaxyl)-24{Benzo[1.3]1dioxol-5-yioxy)-
5-fluocro-nicotinamide hydrochloride

. -
«NH,Cl
i O
Fa N N
| H
.
N o

o-/o

Anti-(4-{]2-(Benzo[1,3]dioxol-5-yloxy)-5-fluoro-pyridine-3-carbonyl]-amino)-
cyclohexyi)-carbamic acid tert-butyl ester (6.7 g, 14.15 mmol) (see Preparation
38) was treated with 4M HCI in dioxan (40 ml) and the reaction mixture stirred
for 80 minutes. The solvent was then reduced in vacuo and a solid precipitated.
The precipitate was suspended in diethyl ether, filtered and then dried in vacuo
to give anti-N-(4-amino-cyclohexyl)-2-Benzo[1,3]dioxol-5-yloxy)-5-fluoro-
nicotinamide hydrochloride (6.13 g) as a whita solid.

'H NMR (400MHz, DMSO-d®): 5 = 8.24 (1H, d), 8.20 (1H, d), 7.86-7.99 (4H, m),
6.86 (1H, d), 6.80(1H, d), 6.58 (1H, m), 5.99 (2H, 8), 3.80-3.70 (1H, m), 2.80-
2.95 (1H, m), 1.85-1.98 (4H, m), 1.25-1.45 (4H, m) ppm.

Preparation 40 : anti-{4-Amino johexvi)-carbamic acld tert: ester

O..‘HIO\M&M;

Anti 14-Diamino cyclohexane (18.27 g. 0.16 mol) was dissolved in
dichloromethane (80 ml) and the solution cooled at 0°C under an atmosphere
of nitrogen. The reaction mixture was maintained at 0°C and a solution of di-
tert-butyl dicarbonate (6.98 g, 0.032 mol) in dichloromethane (70 ml) added

g
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dropwise over a period of 5 hours. The reaction mixture was stimed at room
temperature for a further 18 hours and then washed with water (200 ml). The
organic layer was separated, extracted with a 10 % aqueous solution of citric
acid (200 ml) and the organic phase disgarded. The pH of the aqueous phase
was then increased to pH>B by the addition of 0.88 ammonia and extracted
with dichloromethane (3-old 150 ml). The organic extracts were combined,
dried over anhydrous magnesium sulphate and the solvent removed in vacuo to
give anti (4-amino-cyclohexyl)-carbamic acid teri-butyl ester (4.83 g) as a solid.

'H NMR (400MHz, CDCI3): & = 4.35 (br s, 1H), 4.55 (br s, 1H), 3.40 (br S, 1H),
2.60-2.85 (m, 1H), 1.80-2.00 (m, 4H), 1.10-1.50 (m, ~14H) ppm.

LRMS (electrospray) : m/z [M+H]" 215.

Pre tion 41 : 2-Chio uoro nhicotinic acld
0
F I N OH
o
N Cl

Ethyl-2-chloro-5-fluoro-nicotinoate (50.4 g, 0.247 mol) (see reference J. Med.
Chem., 1893, 36{18), 2676-88) was dissolved in tetrahydrofuran (350 mi) and a
2 M aqueous solution of lithium hydroxide (247 mi, 0.495 mol) added. The
reaction mixture was stired at room temperature for 3 days. The pH of the
solution was reduced to pH1 by addition of 6 N hydrochloric acid and then
extracied with dichloromethane (3 fold). The combined extracts were dried over
anhydrous magnesium sulphate and the solvent removed in vacuo to give a
solid which was triturated with diethyl ether and then dried in vacuo to give 2-
chioro-5-fluoro nicotinic acid (40.56 g) as a white solid.

'H NMR (400MHz, DMSO-d®: 5 = 8.20 (1H, s), 8.62 (1H, 8) ppm.

LRMS (electrospray) : m/z (M+H]* 174,




10

15

20

WO 03468235 PCT/IBOI43Y

203

80:20 syn:anti 1,4-Diamino cyclohexane (20 g, 0.175 mol) was dissolved in
dichloromethane (160 ml) and the solution cooled at 0°C under an atmosphere
of nitrogen. The reaction mixture was maintained at 0°C and a solution of di-
tert-butyl dicarbonate (7.65 g, 0.035 mol) in dichloromethane (40 ml) added
dropwise over a period of 5 hours. The reaction mixture was stimed at room
tempenrature for a further 16 hours and then washed with water (200 ml). The
organic layer was separated, extracted with a 10 % aqueous solution of citric
acid (200 ml) and the organic phase disgarded. The pH of the aqueous phase
was then increased to pH>8 by the addition of .88 ammonia and extracted with
dichloromethane (2-fold 150 ml). The organic exiracts were combined, dried
over anh.ydrous magnesium sulphate and the solvent removed in vacuo. The
residue was then triturated with pentane to give 80:20 syn: anti (4-amino-
cyclohexyl)-carbamic acid tert-butyl ester (5.143 g) as a solid.

'H NMR (400MHz, CDCI3): 5 = 4.60 (br s, 0.8H), 4.36 (br s, 0.2H), 3.63 (br S,
0.8H), 3.39 (br s, 0.2H), 3.80-3.88 (m, 0.8H), 2.60-2.85 (m, 0.2H), 1.96-2.00 (m,
0.2H), 1.80-1.86 (m, 0.2H), 1.10-2.75 (m, ~17H) ppm.

LRMS (electrospray) : m/z [M+H]" 215.

Pre ion 42b : Syn-{4-Amin ohe rbamic acld tert-b aester
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5% Palladium on charcoal (5 g) was mixed with toluene (10 ml) and was added
to (4-azido-cyclohexyl)-carbamic acid tert-butyl ester (170 g, 0.71 mol, see
WO 99/54284) in methanol (400 mil). The mixture was hydrogenated
(80 atmospheres) at room temperature for 18 hours and then fitered. The
solvent was evaporated in-vacuo and the residue was triturated with ethyl
acetate (50 ml) and then with hexane (200 ml). The solid obtained was isolated
by filtration, dissolved in ethyl acetate (600 ml) and filtered through Celite .
The filtrate was concentrated in-vacuo to give a slush that was diluted with
hexane (300 ml). The solid obtained was isolated by filtration and was washed
with ethyl acetate in hexane (20:80). The mother liquors were combined and
evaporated in-vacuo, the residue was purified by chromatography on sifica gel
using ethyl acetate and then methanol as eluant. The material obtained was
crystallised from ethyl acetate and hexane and combined with the first crop to
give syn-(4-amino-cyclohexyl)-carbamic acid tert-butyl ester as a white solid
(76 g).

Mp 88-90°C
Preparation : 2-Chloro-S-fluo dine-3-carbonyl}-aminol-
h ic acld tert-b ter

H
o
N\fycu,

| HC' CH,
N c

2-Chloro-5-fluoro nicotinic acid (1 g, 5.7 mmol, see Preparation 41), 1-(3-
dimethylaminopropyi-3-ethyicarbodiimide hydrochloride (1.2 g, 6.27 mmol) and
1-hydroxybenzotriazole hydrate (0.847 g, 6.27 mmol) were added to (4-amino-
cyciohexyl)-carbamic acid tert-butyl ester (1.28 g, 5.98 mmol, see Preparation
42b) in N,N-dimethylformamide (20 mi) containing triethylamine (2.38 ml, 17
mmol). The mixture was stirred for 18 hours and then partitioned between ethyl
acetate and water. The organic solution was washed with water and then with
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saturated solution of sodium chioride, dried over magnesium sulphate and
evaporated in-vacuo. The residue was purified by chromatography on silica gel
using cyclohexane in ethyl acetate (40.60) to give syn-{4-[(2-chloro-5-fluoro-
pyridine-3-carbonyl)-amino]-cyclohexyl}-carbamic acid tert-butyl ester (1.01 g).

'H NMR (400MHz, CDCly): 6 8.33 (1H, d), 7.80 (1H, m), 6.67 (1H, s), 4.54 (1H,
m), 4.16 (1H, m), 3.64 (1H, s), 1.86 (6H, m), 1.76 (2H, m), 1.27 (8H, s).

LCMS (electrospray): m/z [M+Na]' 394, 396

Preparation 44 : N-{4-amino lohe: =chioro-3-fluoro-
nicotinamide hydrochloride

NH,.HCI
F ~ ,[ j

-
N~ C

Hydrogen chloride (4M in 1,4-dioxane, 20 mi) was added to syn-{4-[(2-chloro-5-
fluoro-pyridine-3-carbonyi)-amino}-cyclohexyl}-carbamic acid tert-butyl ester
(1.01 g, 2.72 mmol, see Preparation 43) in 1,4-dioxane (10 ml) and was stirmed
for 1 hour. The solvent was evaporated /in-vacuo and the residue triturated with
diethylether. The resuiting material was dried in-vacuo to give syn-N-(4-amino-
cyclohexyl)-2-chloro-5-fluoro-nicotinamide hydrochloride as an off white._ solid
(1.119).

'H NMR (400MHz, CD3ODY): & 8.41 (1H, d), 7.79 (1H, m), 4.07 (1H, m), 3.25
(1H, m), 1.88 (8H, m).

LCMS (electrospray): m/z [M+H]" 372, 274

H4
(26
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P raton 45 : n=2-Chloro-5-fiu 2-hydroxy-4-methox
ml lohexyll-nicotinamide

ﬂ o‘cn,
I
F\ ,E]oou
| H
P
N O

1-{3-Dimethylaminopropyl-3-ethyicarbodiimide hydrochloride (3.27 g, 17 mmol)
was added to syn-N-{4-amino-cyclohexyl)-2-chloro-5-fluoro-nicotinamide
hydrochloride (3.5 g, 11.3 mmol, see Preparation 44), 1-hydroxybenzotriazole
hydrate (1.69 g, 12.5 mmol) and 2-hydroxy-4-methoxybenzoic acid (1.91 g,
11.31 mmol) in N,N-dimethyiformamide (50 ml) containing triethylamine (8 ml,
57 mmol). The mixture was stirred 18 hours and then was evaporated in-vacuo.
The residue was partitioned between ethyl acetate and water and the organic
phase was dried and evaporated in-vacuo. The residue was purified by
chromatography on silica gel using ethyl acetate in pentane (30:70) then
changing the eluant for the column to ammonium hydroxide and methanol in
dichloromethane (1:10:90). The material obtained was triturated with methanol
in dichioromethane (5:85) to give syn-2-chloro-5-fluoro-N-{4-(2-hydroxy-4-
methoxy-benzoylamino)-cyciohexyl}-nicotinamide as a white solid (940 mg).

'H NMR (400MHz, DMSO-d): 5 12.78 (1H, 8), 8.53 (2H, 8), 8.23 (1H, d), 7.94
(1H, m), 7.84 (1H, d), 6.43 (1H, d), 6.38 (1H, 8), 3.88 (2H, m), 3.74 (3H, s), 1.73
(8H, m).

LCMS (electrospray): m/z [M+H]" 444, 446
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Preparation 46 : Syn{4 4-Fluoro no ridine-3-carbonyl]-

amino lohexyl)-carbamic acid tert-butyl ester

HYO

X NU 0»(014a
P H H,C CH,
N~ 0

F

O-(7-Azabenzotriazol-1-yi)-N,N,N'.N' tetramethyluronium hexafiuorophosphate
(2.24 g, 5.89 mmol) was added to 2-(4-flucro-phenoxy)-nicotinic acid (0.916 g,
3.93 mmol), HOnig's base (1.37 ml, 7.866 mmol) and to syn-(4-amino-
cyciohexyl)-carbamic acid tert-butyl ester (1.01 g, 4.71 mmol, see Preparation
42-B) in N,N-dimethylformamide (26.2 ml) and was stimed for 18 hours. The
reaction mixiure was partitioned beiween water (100 ml) and a mixture of
diethylether (200 ml) and ethyl acetate (50 mi). The aqueous layer was
separated and extracted with ethyl acetate (50ml) and the combined organic
layers were washed with a saturated solution of sodium chloride, dried over
magnesium sulphate and evaporated in-vacuo. The residue was purified by
chromatography on silica gel using ethyl acetate in cyciohexane as eluant
(gradient from 25:73 to 50:50) to give syn-(4-{[2-(4-flucro-phenoxy)-pyridine-3-
carbonyll-amino}-cyclohexyl)}-carbamic acid teri-butyl ester as white solid
(1.07 g).

"M NMR (400MHz, CDCl3): 5 8.60 (1H, d), 8.20 (1H, d), 1.81 (1H, d), 1.17 (5H,
m), 4.40 (1H, m), 4.19 (1H, s), 3.61 (1H, s), 1.77 (BH, m), 1.42 (9H, s).

LCMS (electrospray): m/z [M+Na]" 452

AP

&1
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Proparation 47 : 4-Amino-cyclohex 4-fluoro-phenoxy)-
nicotinamide rochlorid

N/O’NHz )
=
(\,Li"

Z

N 0O

F

Syn-(4{[2-(4-fiucro-phenoxy)-pyridine-3-carbonyl]-amino}-cyclohexyl)-carbamic

5 acid tert-butyl ester (989 mg, 2.3 mmol, see Preparation 46) was suspended in

8 solution of hydrogen chloride in 1,4-dioxane (4M, 20 ml) and was stirred for
3.5 hours at room temperature after which the solvent was evaporated in-vacuo
to give syn-N-(4-amino-cyciohexyl)-2-(4-luoro-phenoxy)-nicotinamide hydro-
chioride as a white solid (1.04 g).

10 'H NMR (400MHz, CD;OD): & 8.29 (1H, d), 8.19 (1H, d), 7.22 (5H4, m), 4.19

15

(1H, m), 3.28 (1H, m), 2.84 (6H, m), 1.73 (2H, m).
LCMS (electroapray): m/z [M+H]' 330

Preparation 48 : Syn-2-{4-Fl henoxy}-N imidazole-1-carbonyl)-
amin lohe icotinamide

1w
(IKQV
a
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A solution of syn-N-(4-amino-cyciohexyl)-2-(4-fluora-phenoxy)-nicotinamide
hydrochloride (300 mg, 0.82 mmol) (see Preparation 47) and triethylamine
(110 pl, 0.82 mmol} in dichloromethane (10 ml) was added over 1 hour to a
solution of 1,1'-carbonyldiimidazole (399 mg, 2.46 mmol) in dichloromethane
(5 ml) under a nitrogen atmosphere. The mixture was stirred for 18 hours and
then diluted with water (10 mi). The organic solution was washed with saturated
solution of sodium chioride (10 ml) dried over magnesium sulphate and
evaporated in-vacuo. The residue was purified by chromatography on silica gel
using methanot in dichloromethane (5:95) to give syn-2-(4-Fluoro-phenoxy)-N-
{4-{(imidazole-1-carbonyl}-amino}-cyclohexyl}-nicotinamide as a white foam
(269 mg).

'H NMR (400MHz, CDCl,): 5 8.61 (1H, d), 8.39 (1H, m), 8.21 (1H, d), 7.99 (1H,
d), 7.13 (7H, m), 5.78 (1H, m), 4.23 (1H, m), 4.00 (1H, m), 1.88 (8H, m)

LCMS (electrospray): m/z [M+H]" 426

Preparation 48 : 4-Aminomethyl-3-fi henol hvdrochloride

F  NH.HCl

Neg

A mixture of 2-fluoro-4-hydroxy-benzonitrile (6 g, 43.8 mmeol), palladium
hydroxide (600 mg), ethanol (60 ml) and 2N hydrochloric acid (6 mi) was
hydrogenated (60 psi) for 18 hours. The mixture was filtered through Arbocel®
and the filter cake was washed with methanol and the filtrates were evaporated
in-vacuo. The residue was triturated with diethylether to give 4-aminomethyl-3-
fluoro phenol hydrochioride (4.71 g).

H NMR (400MHz, DMSO-dg): 5 10.26 (1H, d), 8.30 (1H, s), 7.39 (1H, m), 6.63
(2H, m), 3.94 (2H, d).

Azt
(12
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Pre tion 50 : An 2-Chloro-5-fluoro-pyridine-3-carbon minol-
johexanecarboxylic acid methyl ester

2-Chloro-5-fluoro nicotinic acid (3 g, 17 mmol, see Preparation 41), 1-(3-
dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (4.26 9, 22 mmol) and
1-hydroxybenzotriazole hydrate (3.46 g, 26 mmol) were stimed in N,N-
dimethylformamide(20 ml) for 30 minutes. Anti4-amino-cyclchexanecarboxylic
acid methyl ester hydrochloride (3.31 g, 17 mmol. see Reference J. Med.
Chem. 1977, 20(2), 279) and 4-methyl morpholine (3.76 mi, 34 mmol) were
added and the mixture was stimed at room temperature for 18 hours. The
mixture was pariitioned beiween water and ethyl acetate and the organic
solution was washed with a saturated solution of sodium chloride, dried over
magnesium sulphate and evaporated in-vacuo. The residue was purified by
chromatography on silica gel using methanol in dichloromethane as eluant
(gradient from 0:100 to 3:97) the material isolated was dried in-vacuo to give
anti-4-[(2-chloro-5-fluoro-pyridine-3-carbonyl}-amino}-cyclohexanecarboxylic
acid methyl ester as a solid (4.23 g).

H NMR (300MHz, CDCl3): 5 8.32 (1H, d), 7.83 (1H, m), 6.44 (1H, d), 3.96 (1H,
m), 3.89 (3H, s), 2.16 (5H, m), 1.63 (2H, m), 1.33 (2H, m).

LCMS (electrospray): m/z [M-H]" 313
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Proparation 51 : Antl Fluoro-2-4{4-flu henox ridine-3-

carbonyll-amino}-cyclohexanecarboxylic acid methyl ester

Fﬁmﬂ,oj\zm

F

Anti~4-[(2-Chloro-5-fluoro-pyridine-3-carbonyl)-amino]-cyclohexanecarboxylic

acid methyl ester (4.22 g, 13 mmol, see Preparation 50) was added to a mixture
of 4-fluorophenol (1.5 g, 13 mmol) and caesium carbonate (8.71 g, 27 mmol) in
N,N-dimethylfformamide (30 ml) and was stirred under a nitrogen atmosphere at
60°C for 18 hours. The mixture was partitioned between water and ethyt
aceiate and the organic solution was washed with a saturated solution of
sodium chioride, dried over magnesium sulphate and evaporated in-vacuo. The
residue was purified by chromatography on silica gel using methanol in
dichloromethane as eluant (gradient from 0:100 to 2:98) the material isolated
was dried in-vacuo to give anii-4-{[5-flucro-2-(4-fluoro-phenoxy)-pyridine-3-
carbonyl}-amino}-cyclohexanecarboxylic acid methyt ester as a solid (3.71 g).

'H NMR (300MHz, CDCly): 5 8.36 (1H, m), 8.02 (1H, d), 7.72 (1H, d), 7.14 (4H,
m), 4.00 (1H, m), 3.70 (3H, s), 2.22 (3H, m), 1.67 (2H, m), 1.30 (2H, m).

LCMS (thermospray): m/z (M]* 390

122
123
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Preparation 52 : An 5.Fluo 4-flu hen dine-3-
carbonyll-amino}-cyclohexaneca ic acid

1,
ee

F

Anti-4-{[5-Fluoro-2-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-aminoc}-cyclohexane-
carboxylic aciki methyl ester (3.7 g, 9.48 mmol, see Preparation 52) was
dissolved in a mixture of tetrahydrofuran (40 ml) and 1M lithium hydroxide
solution (19 mi, 19 mmol) and was stimed under a nitrogen atmosphere for
18 hours. 2N Hydrochloric acid (10 ml) was added and the mixture was
extracted with dichloromethane (3 fold). The combined organic solutions were
washed with saturated solution of sodium chioride dried over magnesium
sulphate and evaporated in-vacuo. The residua was triturated with diethylether
and the solid obtained was dried in-vacuo to give anti-4-{[5-fluoro-2-(4-fluoro-
phenoxy)-pyridine-3-carbonyf}-amino}-cyclohexanecarboxylic acid {2.45g).

"H NMR (300MHz, CDCly): § 12.0 (1H, 8), 8.28 (1H, d), 8.20 (1H, d), 7.85 (1H,
d), 7.21 (4H, m), 3.70 (1H, m), 2.17 (1H, m), 1.81 (4H, m), 1.34 (4H, m).

LCMS (thermospray): m/z [M]* 376

Preparation 53 __ : 0 dine-3-ca -aminoj-
lohexanecarboxviic acl r
i R
o
N Cl
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2-Chloronicotinic acid (2 g, 12.69 mmol) was suspended in dichloromethane
(320 ml) under a nitrogen atmosphere, oxalyl chioride (3.32 mi, 38 mmol) was
added and then one drop of N,N-dimethylformamile was added and the
mixture was stimed for 3 hours. The solvent was evaporated in-vacuo and the
residue was dissolved in dichioromethane (110 ml). A solution of syn-4-amino-
cyclohexanecarboxylic acid benzyl ester tosylate (6.18 g, 15.23 mmol, see
preparation 62) and triethylamine (5.31 mi, 38 mmol) in dichloromethane
(50 ml) was added and the mixture was stirred under a nitrogen atmosphere for
18 hours. The reaction mixture was washed with water (2-fold 100 ml), then
saturated solution of sodium chloride (100 mi), dried over magnesium sulphate
and evaporated in-vacuo. The residue was dissolved in dichloromethane
(50 ml), washed with citric acid solution (50 mi), dried with saturated solution of
sodium chioride and evaporated in-vacuo to give syn-4-[(2-chloro-pyridine-3-
carbonyl)}-amino}-cyclohexanecarboxylic acid benzyl ester as an orange solid
(4.80 g).

'H NMR (400MHz, CDCk): 5 8.43 (1H, m), 8.06 (1H, m), 7.31 (6H, m), 6.44
(1H, m), 5.11 (2H, s), 4.18 (1H, m), 2.37 (1H, m), 1.84 (2H, m), 1.73 (BH, m).

LCMS (electrospray): m/z [M+Na]" 395, 397

Preparation : S 4-Fluoro-pheno dine rbonyi}-
amino lohexanecarboxylic acld benzyl ester

A/

)‘(‘3
I
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Syn-4-[(2-chloro-pyridine-3-carbonyl)-amino}-cyclohexanecarboxylic acid benzyt
ester (2 g, 5.36 mmol, see Preparation 53) was added to a mixture of 4-
fuorophenol (661 mg, 590 mmol) and caesium carbonate (3.495 g,
10.72 mmol) in N,N-dimethyiformamide (20 ml) and was stimed under a
nitrogen atmosphere at 55°C for 18 hours. The mixture was partitioned
between water (20 mi) and ethyl acetate (30 ml) the organic solution was
washed with a saturated solution of sodium chloride (20 ml), dried over
magnesium sulphate and evaporated in-vacuo. The residue was purified by
chromatography on silica gel using methanol in dichioromethane as eluant
(gradient from 0:100 to 1:99) to give syn-4-{I2<{4-fluoro-phenoxy)-pyridine-3-
carbonyfl-amino}-cyclohexanecarboxylic acid benzyl ester as white solid
(1.078 g).

"H NMR (400MHz, CDCls): 3 8.78 (1H, d), 8.17 (1H, d), 7.91 (1H, d), 7.28 (5H,
m), 7.10 (5H, m), 5.04 (2H, s), 4.20 (1H, m), 2.52 (1H, m), 1.80 (8H, m).

LCMS (electrospray): m/z [M+Na]'449

P lon : 8 L) en L] rbon ino)-
lohe arboxvlic gcid

0
,O)L“
-
(I[LH
.-
N

F

10% Palladium on carbon (250 mg) was added to syn-4-{{2-chloro-pyridine-3-
carbonyl)-amino}-cyclohexanecarboxylic acid benzyl ester (1.07 g, 5.36 mmol,
see Preparation 54) in methanol (25 mi). The mixture was hydrogenated at
80 psi for 30 minutes and then was filtered through Arbocel®. The filter cake
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was washed with methanol and the combined filtrates were evaporated in-
vacuo. The residue was purified by chromatography on silica gel using
methanol in dichloromethane {(gradient from 0:100 to 1:99) to give syn-4-|(2-
chloro-pyridine~-3-carbonyl)-amino}-cyclohexanecarboxylic acid as a white
powder (363 mg).

H NMR (400MHz, CD;OD): 5 8.39 (1H, d), 8.24 (1H, d), 8.17 (1H, d), 7.16 (SH,
m), 4.10 (1H, m), 2.48 (1H, m), 1.89 (2H, m), 1.77 (6H, m)

LCMS (thermospray): m/z [M]" 359

Preparation 56 : S 2-Chloro-5-fluo dine-3-carbon ming]-
cyclohexanecarboxylic acld benzyl ester

0
O N/Uu\ @)
peaadh e
N/ c
2-Chloro-5-fluoronicotinic acid {1 g, 5.7 mmol, see Preparation 41) was
suspended in dichloromethane (80 ml) under a nitrogen atmosphere, oxalyl
chloride (1.49 ml, 17.1 mmol) was added and then one drop of N,N-
dimethylformamide was added and the mixture stired for 1.25 hours. The
solvent was evaporated in-vacuo and the residue was dissolved in
dichloromethane (60 ml). A suspension of 4-amino-cyclohexanecarboxylic acid
benzyl ester tosylate (2.77 g, 6.84 mmol, see preparation 62) and triethylamine
(2.38 ml, 17.1 mmol) in dichloromethane (20 ml) was added and the mixture
was stirred under a nitrogen atmosphere for 18 hours. The mbdure was washed
with water (2-fold 75 ml) a saturated solution of sodium chloride (100 ml), dried
over magnesium sulphate and evaporated in-vacuo. The residue was purified
by chromatography on silica gel using methanol in dichloromethane as eluant
{gradient from 0:100 to 1:99) to give syn-4-{(2-chloro-5-fluoro-pyridine-3-

M
125
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carbonyl)-amino}-cyclohexanecarboxylic acid benzyl ester as an orange solid
(2.18q).

'H NMR (400MHz, CD;0D): 5 8.30 (1H, d), 7.87 (1H, m), 7.33 (5H, m), 6.64
(1H, s), 5.12 (2H, 8), 4.14 (1H, m), 2.55 (1H, m), 1.93 (2H, m), 1.79 (4H, m),
5 1.88 (2H, m).

LCMS (thermospray): m/z [M+NH,]" 408

Pre on 57 : 8 of1,3ldioxol-5 u ine-3-
rbo ino lohexanec ic acld estar

o0 e

b

10 Caesium carbonate (3.38 g, 10.38 mmol) and 3.,4-methylenedioxyphenol
(78 mg, 5.71 mmol) were added to a solution of syn-4-[(2-chioro-5-fluoro-
pyridine-3-carbonyl)}-amino]-cyclohexanecarboxylic acid benzyl ester (2.03 g,
5.19 mmol, see Preparation 56) in N.N-dimethylformamide (20 ml) and the
mixture was stimed under a nitrogen atmosphere for 18 hours at 55°C. The

15 mixture was partitioned between water (30 ml) and ethyl acetate (30 ml) the
organic solution was washed with a saturated solution of sodium chloride
(30 mil), dried over magnesium sulphate and evaporated in-vacuo. The residue
was purified by chromatography on silica gel using dichloromethane as eluant
to give syn-4-{J2-(4-fiuoro-phenoxy)-pyridine-3-carbonyl]-amino}-cyciohexane-

20 carboxylic acid benzyl ester as an orange solid (2.07 g).
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'H NMR (400MHz, CDCls): 5 8.34 (1H, m), 8.06 (1H, m),8.00 (1H, m), 7.31 (5H,
m), 6.80 (1H, d), 6.65 (1H, m), 6.59 (1H, m), 6.00 (2H, s), 5.09 (2H, s), 4.19
(1H. m), 2.34 (1H, m),1.80 (8H, m).

LCMS (electrospray): m/z [M+Na]" 515

5 Preparation 58 : S Benzo|1,3]dioxol-5-vioxy)-5-fluoro ding-3-
carbonyi]-amino iohexanecarboxvlic acld

0
(8] OH
FT\/E‘\
-
N (o)

o—/o

10% Palladium on carbon (50 mg) was added to syn-4-{[2-(4-fluoro-phenoxy)-
pyridine-3-carbonyl}-amino}-cyclohexanecarboxylic acid benzyl ester (200 mg,

10 0.406 mmol, see Preparation 57) in methanol (5 mi). The mixture was
hydrogenated at 60 psi for 2 hours and then was filtered through Arbocel®. The
fiter cake was washed with methanol and the combined fitrates were
evaporated in-vacuo. The residue was purified by chromatography on silica gel
using methanol in dichloromethane (2:98) to give syn-4-{[2-(benzo]1.3)dioxol-5-

15 yloxy)-5-fluoro-pyridine-3-carbonyll-amino}-cyclohexanecarboxylic acid as a
white solid (50 mg).

'H NMR (400MHz, CDCl3): § 8.30 (1H, m), 8.01 (2H, m), 6.79 (1H, d), 6.86 (1H,
d), 6.57 (1H, m), 5.97 (2H, s), 4.18 {1H, m), 2.53 (1H, m), 1.79 (8H, m).

LCMS (electrospray): m/z [M+Na]’ 425
20
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P ration 59 : Syn-4-Amino-cyclohexanscarboxylic acid benzy) ester
tosyiate

O=S—OH
o)
H >"NH:
o
CH,

4-Amino-cycichexanecarboxylic acid (10 g, 69.9 mmol) was dissolved in 1N
hydrochloric acid (70 ml, 70 mmol) and the mbdure was evaporated in-vecuo.
The rasidue was dried by toluene azeotrope (2-fold 50 ml). Benzyl alcohol
(36 ml, 0.25 mol), toluene (220 ml) and p-toluenesulphonic acid hydrate
(15.9 g, 83.6 mmol) were added and the mixiure was heated at reflux for 24
hours using a Dean and Starke trap. The reaction mixture was cooled to room
temperature and diethyl ether (100 ml) was added. The solid formed was
isolated by filtration and washed with diethyl ether and then dried in-vacuo at
40°C to give the title compound (27.3g).

LCMS (elactrospray): m/z (M+Na]' 283

P ration 60: 2-{3.4-Di he uoro-n ic acl
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A solution of 3,4-diflucrophenol (29.25 g. 225 mmol) in dioxan (300 ml) was
dried over magnesium sulphate, then filtered. Ethyl-2-chloro-5-fluoro-
nicotinoate (J. Med. Chem., 1993, 36(18), 2676-88) (30.6 g, 150 mmol) and
freshly dried cesium carbonate (73.2 g, 225 mmol) were added and the reaction
stirred under reflux for 18 hours. The cooled mixture was concentrated in
vacuo, the residue partitioned between water (1500 ml) and ether (1500 ml),
and the layers separated. The aqueous phase was further extracted with ether
and the combined organic solutions were washed with saturated sodium
bicarbonate solution, water, then brine, dried over magnesium sulphate and
evaporated in vacuo to give a brown oil (48.3 g). A mixture of this intermediats
ester and 1N lithium hydroxide solution (450 ml), in tetrahydrofuran (450 ml),
was stimed vigorously at room temperature for 18 hours. The tetrahydrofuran
was removed in vacuo and the residual aqueous solution was acidified to pH 5
using 2N hydrochloric acid (ca. 150 mi). The solution was washed with ether (2-
fold) and then further acidified by the addition of more 2N hydrochloric acid
(150 ml). The resulting precipitate was filtered off and dried to afford the title
compound as a white solid (25.92 g).

1H NMR (400 MHz, CDsOD): 5 6.94 (1H, m), 7.10 (1H, m), 7.25 (1H, dd), 8.14
(2H, m).

Pre tion 61: s 2-Hydro eth mino loh -
carbamic acid tert-bu r

:;gi"’oiuﬁ'u Yé

Honig's base (8.72 g, 67.5 mmol) followed by 1-hydroxybenzotriazole hydrate
(6.99 g, 51.75 mmol) were added to a solution of the amine from preparation
428 (9.64 g, 45 mmol) in dichloromethane (110 mi), and the suspension stirmed

 Cad
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for 5 minutes. 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(11.22 g, 58.5 mmol) followed by 5-methyl salicylic acid (6.33 g, 41.6 mmol)
were then added portionwise, and the reaction stirmed at room temperature for
48 hours. The mixture was diluted with dichloromethane (200 ml), and washed
with water (250 ml). The aqueous layer was acidified to pH 3 using 2M
hydrochloric acid and re-partitioned with the organic layer. This organic phase
was separated, washed with water, dried over magnesium sulphate and
evaporated in vacuo. The residual orange oil was triturated with ethyl acetate
and then ether, the resulting solid filtered off, washed with ether and dried
under vacuum to afford the title compound as a white crystalline solid, (.95 g).

"H NMR (400 MHz, DMSOds ): 5 1.38 (9H, 8), 1.55 (4H, m), 1.67 (4H, m), 2.22
(3H, 8), 3.40 (1H, m). 3.82 (1H, m), 6.66 (1H, m). 8.75 (1H, s), 7.15 (1H, d),
7.89 (1H, s), 8.38 (1H, d), 12.08 (1H, 8).

LCMS (electrospray): m/z [M+Na]" 371

n - gwn.  N{4-Amino-cyciohexyl)-2 ]
benzamide rochioride

H,

H

N
HCl HN

A solution of the protected amine from preparation 61 (9.8 g, 28.1 mmol) in dry
dichloromethane (600 ml) was cooled to 4°C, and purged with nitrogen. This
solution was saturated with hydrogen chloride gas, and then stirred for a further
3 hours. The mixture was concentrated in vacuo, and the residue azeotroped
with dichloromethane. The product was triturated with ether, and the resulting
solid filtered off, and dried to afford the title compound (7.8 g).
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'H NMR (400 MHz, DMSOde ): 5 1.55-1.92 (8H, m), 2.10 (3H, s), 3.10 (1H, m),
3.90 (1H, m), 6.80 (1H, d), 7.15 (1H, d). 7.73 (1H, s), 8.00 (3H, s), 8.35 (1H, s),
11.35 (1H, s).

LCMS (electrospray): m/z M+H]" 249

Pre ti 63: s 3 ifluoro oxy)-5-fluc ding-3-
rbonyij-amino lohe: mic acld tert ester

H
Ve
| [ H \écf:

F

Syn-{4-{(2-Chloro-5-fluoro-pyridine-3-carbonyl}-amino}-cyclohexyl}-carbamic
acid terf-butyl ester (500 mg, 1.35 mmol, see preparation 43) was mixed with
3,4-difluorophenol (280 mg, 2 mmol) and caesium carbonate (2.2 g, 6.7 mmol)
in N-methyipyrrolidinone (10 ml) and was heated to 80°C for 16 hours. The
reaction mixture was cooled to room temperature and the solvent was
concentrated in-vacuo. The residue was dissolved in 1N sodium hydroxide
solution and the solution was extracted with ethyl acetate (4-fold 25 ml). The
combined organic solutions were washed with 10% citric acld sofution (2-fold
20ml) and brine (20 mi), then dried over magnesium sulphate and
concentrated in-vacuo. The residue was purified by chromatography on silica
gel using ethyl acetate in pentane as eluant (50:50) to give syn(4-{[2-(3.4-
difiuoro-phenaxy)-5-fluora-pyridine-3-carbonyl}-amino}-cyclohexyl)-carbamic
acid tert-butyl ester as a white solid (340 mg).

LCMS (electrospray): m/z [M+H]" 466

oF;
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Preparation 64: syn-N<{4-Amin lohexyl)-2«{3.4-dfiuoro-phen 5
fluoro-nicotinaml
NH,
T
‘(Ilﬂ
-
N 0O

F

Syn-{4-{[2-(3,4-Difluoro-phenoxy)-5-fluoro-pyridine-3-carbonyi}-amino}-cyclo-
hexyl)-carbamic acid tert-butyl ester (11.25 g, 24.2 mmol, see preparation 63)
was dissolved in dichioromethane (200 ml) at 0°C. Hydrogen chioride gas was
bubbled into the solution with stirring for 45 minutes and the mixture was stimed
at 0°C for a further 20 minutes. The reaction mixture was concentrated in-vacuo
and the residue was dissolved in 1N sodium hydroxide solution. The aqueous
solution was extracted with dichioromethana. The phases were separated and
the organic solution was dried over magnesium sulphate and concentrated in-
vacuo to give syn-N-(4-amino-cyclohexyl)-2-(3,4-difluoro-phenoxy)-5-fluoro-
nicotinamide (7.36 g).

LCMS (electrospray): m/z [M+H]" 366

p ration 65: 2-H d-meth i iohexyl]l-
carbamic acld tert-butyl ggter

4-Methylsalycilic acid (3.5 g, 23 mmol) was added to a mixture of the syn-(4-
amino-cyciohexyl)-carbamic acid tert-butyl ester (5.35 g, 25 mmol, see
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preparation 42-b) 1-hydroxybenzotriazole hydrate (3.88 g, 28.8 mmol) 13-
dimethylaminopropyl-3-ethylcarbodiimide hydrochioride (6.23 g, 32.5 mmol)
and diisopropylethylamine (4.84 g, 37.5 mmol) in dichioromethane (65 ml). The
mixture was stimed at room temperature for 72 hours and was diluted with
dichloromethane (100 ml). Water (150 ml) was added and the agueous layer
was acidified to pH 3 by addition of 2M hydrochloric ackl. The phases were
separated and the organic phase was washed with water (2-fold 100 ml) and
dried over magnesium sulphate. The organic solution was concentrated in-
vacuo and the residue was triturated with hot ethyl acetate to give syn-[4-(2-
hydroxy-4-methyl-benzoylamino)-cyclohexyl}-carbamic acid tert-butyl ester
(5.2 9).

LCMS (electrospray): m/z [M+Na]" 371

Preparation 68: [ 4-Amino lohexyl}-2-hydrox ethyl-
benzamide hydrochloride

HCI HzN—<:>—
CH,
)
HO

Syn-[4-(2-Hydroxy-4-methyl-benzoylamino)-cyclohexyl}-carbamic acid tert-butyl
ester (51 g, 146 mmol, see Preparation 65) was suspended in
dichioromethane (400 ml) and was cooled to 0°C. The mixture was purged
under nitrogen and hydrogen chloride gas was bubbled into the mixture for
10 minutes to give a saturated solution. The reaction mixture was stimed at 4°C
for 3 hours and then concentrated in-vacuo. The residue was co-evaporated
with dichloromethane (2 fold) and trituraled with disthyl ether. The material
obtained was isolated by filtration and was washed with diethyl ether to give
syn-N-(4-amino-cyclohexyl)}-2-hydroxy-4-methyl-benzamide hydrochloride as a
white solid (4.21 g).

LCMS (electrospray): m/z (M+H]" 249

T}
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Preparation 67: syn-2-Chioro-5-fluoro-N-{4-{2 roxy-4-methyl-
benzoyiamino)-cyclohexyl]-nicotinamide

1-(3-Dimethylaminopropyl-3-ethylcarbodiimide  hydrochloride (1.68 g,
5.85mmol) was added to syn-N-{4-amino-cyclohexyl)-2-hydroxy-4-methyl-
benzamide hydrochloride (2 g, 7.02 mmol)see preparation 66), 2-chloro-5-
fluoronicotinic acid (1.03 g, 5.85 mmol, see preparation 41), 1-
hydroxybenzoirlazole hydrate (0.95 g, 7.02 mmol) and diisopropylethylamine
(4.6 ml, 26.3 mmol) in dichloromethane (50 ml) and the mixture was stired at
room temperature under a nitrogen atmosphere for 16 hours. Additional 1-{(3-
dimethylaminopropyl-3-ethylcarbodiimide hydrochloride (0.56 g, 2.9 mmol) was
added and the mixture was stirmed for a further 2 hours. The reaction mbdure
was partiioned between 1N hydrochloric acid and dichloromethane. The
phases were separated and the aqueous layer was extracted with
dichloromethane (2 fold). The combined organic solutions were dried over
magnesium sulphate and concentrated in-vacuo. The material obtained was
recrysialised from isopropyl acetate to give syn-2-chloro-5-fluoro-N-[4-(2-
hydroxy-4-methyl-benzoylamino)-cyclohexyl]-nicotinamide as a white solid
(1.3 g).

LCMS (elactrospray): m/z [M+H]" 406
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Preparation 68: syn-2-Chiloro-5-fluoro-N44-{2-hydroxy-3-methyl-
mino)-cyclo =nicotinamide

HO
N
CH,
Fao o
| H
-
N Ta

1-(3-Dimethylaminopropyl-3-ethylcarbodiimide  hydrochloride (245 mg,
3.9 mmol) was added to a mixture of syn-N-(4-amino-cylcohexyl)-2-hydroxy-5-
methyl-benzamide hydrochloride (1 g, 3.5 mmol, see preparation 62), 1-
hydroxybenzotriazole hydrate (492 mg, 3.7 mmol), 2-chioro-5-fluoronicotinic
acid (0.65 g, 3.7 mmol, see preparation 41), and triethylamine (0.96 ml,
8.75 mmoal) in N,N-dimethylformamide (20 ml) and the mixture was stirred at
room temperature for 16 hours. The reaction mixture was concentrated in-
vacuo and the residue was partitioned between ethyl acetate and water. The
layers were separated and the organic layer was dried over magnesium
sulphate and concentrated in-vacuo to give syn-2-chloro-5-fluoro-N-{4-(2-
hydroxy-5-methyl-benzoylamino}-cyclohexyl]-nicotinamide (1 g).

LCMS (electrospray): m/z [M+H]' 408

Preparation 69: 2-Hydro; -be amino loh o
carbamig acid tert-butyl ester
0
c%o_qn—O—”
IR
0
HO CH,

3-Methyisalycilic acid (2.74 g, 18 mmo!) was added to a mixdure of the syn-(4-
amino-cyclohexyl)-carbamic acid tert-butyl ester (4.28 g, 20 mmol, see
preparation 42-b) 1-hydroxybenzotriazole hydrate (3.19 g, 24 mmol) 1-(3-

Y
30
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dimethylaminopropyl-3-ethylcarbodiimide hydrochioride (4.97 g, 26 mmol) and
diisopropylethylamine (3.87 g, 30 mmol) in dichloromethane (45 ml). The
mixture was stimed at room temperature for 40 hours and was partitioned
between dichioromethane and water (75 ml). The aqueous layer was extracted
with dichloromethane and the combined organic phases dried over magnesium
sulphate and concentrated in-vacuo. The material obtained was isolated by
filtration to give syn-{4-(2-hydroxy-3-methyl-benzoylamino)-cyciohexyl]-carbamic
acid tert-butyl ester (1.14 g)

LCMS (electrospray): m/z [M+H]" 349

Pre n 70: syn-N ino-cycl -hydroxy-3 -

e
0

HO  CH,

syn-[4-(2-Hydroxy-3-methyil-benzoylamino)-cyclchexyl}-carbamic acid tert-butyl
ester (1.14 g, 3.3 mmol, see preparation 69) was suspended in
dichloromethane (17 mi) and was cooled to 0°C. Hydrogen chloride gas was
bubbled into the mixture for 20 minutes and the mixiure was warmed to room
temperature and was stirred for 16 hours. Hydrogen chloride was bubbled into
the mixture for a further 15 minutes and the mixture was stimed at room
temperature for 15 minutes. Methanol was added to the reaction mixiure and
the solvent was concentrated invacuo to give syn-N-{4-amino-cyclohexyl)-2-
hydroxy-3-methyl-benzamide hydrochloride (0.96 g).

LCMS (electrospray): mvz [M+H]' 249
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Pre jon 71: syn-2-Chloro-5-fluoro-N 2 roxy-3-methvi-
benzoylamino)-cyciohexyf]-nicotinamide

N
CH,
Fao O OH
| H
.
NT ot

1-(3-Dimethylaminopropyl-3-ethylcarbodiimide = hydrochloride  (0.81 g,

5 4.24 mmol) was added to a mixture of syn-N-(4-amino-cyclohexyl)-2-hydroxy-3-
methyl-benzamide hydrochloride (0.96 g, 3.4 mmol, see preparation 70), 1-
hydroxybenzotriazole hydrate (459 mg, 3.4 mmol), 2-chloro-5-fluoronicotinic
acid (497 mg, 2.8 mmol, see preparation 41), and diisopropylamine (2.2 ml,
12.7 mmol} In dichloromethane (20 mil) and the mixture was stired at room

10 temperature for 16 hours. The reaction mixture was concentrated in-vacuo and
the residue was partitioned between dichioromethane and water. The layers
were separated and the organic layer was washed with 10% citric acid solution,
dried over magnesium sulphate and concenirated in-vacuo to give syn-2-
chioro-5-fluoro-N-{4-(2-hydroxy-3-methyl-benzoylamino)-cyclohexyl}-nicotin-

15 amide (0.71 g).

LCMS (electrospray): m/z [M+H]" 406

Pre tion 72: 2-{3.4-Dichlo oxy)-5-fluo icotinic acld estor
F o 0”7 “CH,
-
N (o]
Cl

Cl

130
131
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Ethyl 2-chloro-5-fluoronicotinate (5.09 g, 25 mmol, see reference J. Med.
Chem., 1893, 36(18) 267-88) and 3,4-dichiorophenol (6.11g, 37.5 mmol) were
dissolved in 1,4-dioxane and the solution was purged with argon. Anhydrous
caesium carbonate (12.21 g, 37.5 mmol) was added and the mixture was
heated under reflux for 17 hours. The reaction mixture was partitioned between
water (300 ml) and ethyl acetate (300 mi). The aqueous layer was acidified to
pH 3 by addition of 2M hydrochloric acid and the phases were separated. The
aqueous layer was extracted with ethyl acetate (2-fold 100 mi) and the
combined organic solutions were dried over magnesium suiphate and
concentrated in-vacuo to give a red oll. The material isolated was redissolved in
ethyl acetate and was washed with 5% potassium carbonate solution (2-fold
200 ml), 0.5 M sodium hydroxide solution (2-fold 200 ml) and saturated sodium
hydrogen carbonate solution (100 ml). The organic phase was dried over
magnesium sulphate and concentrated in-vacuo. The residue was purified by
chromatography on silica gel using ethyl acetate in pentane as eluant (4:96) to
give 2+(3,4-dichloro-phenoxy)-5-flucro-nicatinic acid ethyl ester as a colouriess
ol that crystallised on standing (4.85 g).

LCMS (electrospray): m/z [M+Na]* 352

P ration 73: 24{3.4-Di henoxy}-5-f1 -nicotinic acid

Ci

2-(3,4-Dichloro-phenoxy)-5-fluoro-nicotinic acid ethyl ester (4.9 g, 14.8 mmol,
see preparation 72) was dissolved in tetrahydrofuran (50 ml). Water (27 ml) and
lithium hydroxide (1.56 g, 37.1 mmol) were added and the mixture was stirred
vigorously for 7 hours. The reaction mixture was acidified to pH5 by addition of
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2 M hydrochloric acid and the mixture was partitioned between ethyl acetate
(200 ml) and water (200 ml). The aqueous layer was acidified to pH 3 by
addition of 2 M hydrochloric acid and the phases were separated. The aqueous
phase was extracted with ethyl acetate (2-fold 50 ml) and the combined organic
solutions were dried over magnesium sulphate and concentrated in-vacuo to
give 2-(3,4-dichloro-phenoxy)-5-fluocro-nicotinic acid as a white solid (4.4 g).

LCMS (electrospray): m/z [M+Na]" 348

Preparation 74: 2-{3.5-Difluoro-phenoxy)-5-fluoro-nicotinic aclid ethyl ester

The title compound was prepared from athyl 2-chloro-5-fluoronicotinate and
3,5-diflucrophenol in 23% yield following the procedure described in preparation
72.

LCMS (electrospray): m/z [M+Na]" 371
Preparation 75: 2-(3.5-Difluoro-phenoxy)-5-fluoro-nicotinic acid

F. N OH
l p-

2-(3 4-Dichloro-phenoxy)-5-fluoro-nicotinic acid ethyl ester (0.68 g, 2.25 mmal,
see Preparation 74) was dissolved in tetrahydrofuran (8 mi). Water (4.5 mi) and
lithium hydroxide (239 mg, 5.7 mmol) were added and the mixture was stirred
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vigorously for 7 hours. The reaction mixture was acidified to pH 5 by addition of
2 M hydrochloric acid and the mixture was partitioned between ethyl acetate
(50 ml) and water (50 ml). The aqueous layer was acidified to pH 3 by addition
of 2 M hydrochioric acid and the phases were separated. The aqueous phase
was extracted with ethyl acetate (2-fold 25 mi) and the combined organic
solutions were dried over magnesium sulphate and concentrated in-vacuo to
give 2-(3.5-difluoro-phenoxy)-5-fluoro-nicotinic acid as a white solid (0.57 g).

LCMS (electrospray): m/z [M-H] 268

Pre jon 76: Acetic acid 3 | to hen
0
H,c b
)—o
0]

Acstic acid 3-hydroxy-phenyl ester (1 ml, 9 mmol} was mixed with cydobutanol
(0.58 g, 8 mmol), triphenyiphosphine (2.1 g, 8 mmol) and diisopropyl
azodicarboxylate (1.57 ml, 8 mmol) in tetrahydrofuran (20 ml) at 0°C under a
nitrogen atmosphere. The mixture was warmed to room temperature and stimed
for 16 houra. The reaction mbdture was concentrated in-vacuo the residue was
purified by chromatography on silica gel using ethyl acetate in pentane as
eluant (gradient from 0:100 to 15:85) to give acetic acid 3-cyclobutoxy-phenyl
ester (340 mg).

LCMS (electrospray): m/z M+H]' 207
Preparation 77: 3 b henol

Q°b

HO
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Acetic acid 3-cyclobutoxy-phenyl ester (340 mg, 1.65 mmol) was dissolved in
methanol (6 mi) and 1 M sodium hydroxide solution (2 ml, 2 mmol) was added.
The reaction mixture was stimed at room temperature for 24 hours and then
was acidified with 2 M hydrochloric acid. The reaction mixture was extracted
with ethyl acetate and the organic solution was dried over magnesium sulphate
and concentrated in-vacuo to give 3-cyclobutoxy-phenol (300 mg).

LCMS (electrospray): m/z [M+H]" 165

In vitro activity of the nicotinamide derivatives

The PDE4 inhibitory activity of the nicotinamide derivatives of the
formula (1) is determined by the ability of compounds to inhibit the hydrolysis of
cAMP to AMP by PDE4 (see also reference 1). Trtium labelled cAMP is
incubated with PDE4. Following incubation, the radiolabelled AMP produced is
able to bind yfrium sllicate SPA beads. These SPA beads subsequently
produce light that can be quantified by scintillation counting. The addition of a
PDE4 inhibitor prevents the formation of AMP from cAMP and counts are
diminished. The ICsp of a PDE4 inhibitor can be defined as the concentration of
a compound that leads to a 50% reduction in counts compared to the PDE4
only (no inhibitor) control wells.

The anti-inflammatory properties of the nicotinamide derivatives of the
formula (1) are demonstrated by thelr ability to inhibit TNFa release from
human peripheral blood mononuclear cells (see also reference 2). Venous
blood is collected from healthy volunteers and the mononuclear cells purified by
centrifugation through Histopaque (Ficoll) cushions. TNFa production from
these calls is stimulated by addition of lipopolysaccharide. After 18 hours
incubation in the presence of LPS, the cell supematant is removed and the
concentration of TNFa in the supematant determined by ELISA. Addition of
PDE4 inhibitors reduces the amount of TNFa produced. An ICx is determined
which is equal to the concentration of compound that gives 50% inhibition of
TNFa production as compared to the LPS stimulated control wells.

e
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All the exampies were tested in the assay described above and found to have
an ICsp (TNFa screen) of less than 300 nM. And for most of the tested
compounds, they ware found to have an ICsg (TNFa screen) of even less than

100 nM.

For illustrating purpose, the following table indicates the exact ICsy {(TNFa
screen) of some representative examples of the present invention :

Example N° ICsq (nM) Example N° ICs9 (nM)
8 23.5 8 22
14 13 16 0.28
17 8.5 20 113
22 156 23 78
25 8.5 26 54
27 30.5 28 217
30 26 41 4.9
44 o1 47 0.28
48 1.66 51 2.09
54 28 56 19
57 13 58 35
66 18.3 69 49
72 1.1 76 49
79 25.5 80 7.4
81 30 85 28
88 114 91 37
82 185 83 5
95 3.2 97 30
100 56 1086 3.6
110 14 116 25
123 21 129 30
135 74 137 16
152 0.2 12 1
155 0.08 156 0.14
157 2 159 4.6




S
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172 4.3 173 2.1
174 0.014 178 0.15
183 0.07 186 0.2
187 0.006 190 0.06
193 9 194 0.07
195 04 197 1.8
199 0.7 200 0.05
201 0.3 203 7
204 0.3 205 0.55
208 0.09 210 13
213 0.2 217 03
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1. A compound of the formula (1) :

(o)
R
R‘I I A /Y\.z/ 4

=
R; N X
Rl

in which :

¢ R; and R; are each a member independently selected_from the group
consisting of hydrogen atom, halo, cyano, (C1-Cs)alkyl and (C1-C.)alkoxy,

% Xis -O-, -S- or -NH-,

% R, is a member selected from the groups consisting of :

(a) phenyl, naphthyl, hetercaryl and (Cs-Cg)cycioalkyl, each optionally
substituted with 1 to 3 substituents each indepandently selected from the group
consisting of halo, cyano, trifluoromethyl, trifiuoroethyl, trifluoromethoxy,
trifluoroethyloxy, (Cs-Ci)alkyl, (Ci-Ca)alkoxy, (Ci-Cqlthioalkyl, —C(=O)NHz, -
C(=ONH((Cs-Ca)alkyl). hydroxy, -O-C(=0)}Cs-Cu)alkyl, -C(=0)-O{C+-C)alkyl,
hydroxy(C1-Cy)alkyl, (C3-Cs)cycioalkyl and (Cs-Cg)cycioalkyioxy, or

(b) the bicyclic groups conforming to one of the following structures (1.1) to

ECN

(1.1) (1.2) (1.3) (1.4)
where the symbol “+" indicatas the point of attachment of each partial formula
(1.1) through (1.4) to the remaining portion of formula (1),
< Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8) :
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(1.5) (1.6) (1.7) (1.8)

where the symbol “+" indicates the point of attachment of each partial formula
(1.5) through (1.8) to the remaining portions —NH- of formula (1) “or"
indicates the point of attachment of each partial formula (1.5) through (1.8) to
the remaining portions Z of formula (1),

and wherein Rs is a member selected from the groups consisting of (C+-C,)alkyl
and phenyl(C+-C,)alkyl, where said phenyl group is optionally substituted with 1
to 3 substituents each independently selected from the group consisting of
halo, cyano, (Ci-Cialkyl, (Ci-Ce)alkoxy, hydroxy, hydroxy(C-Csalicyl,
carboxylic acid (-COOH), -C(=0)-0-{C:-Cq)alkyl, (Ci-Ci)haloalkyl and —
C(=O)NHg,

¢ Z is a member selected from the group consisting of partial formulas (1.9)
through (1.15):

)L 0\\ ,,0 0, -°
/ . /S\N/ L

H
(1.9) (1.10) (1.11) (1.12)
i 3 O Il )(:J)\/H
. \‘s’: N "
. A i HJ\ - Y
O O (0]
(1.13) (1.14) (1.15)

- where the symbol *+" indicates the point of attachment of each partial formula

20

(1.9) through (1.15) to the remaining portions Y of formula (1) and “+" indicates
the point of attachment of each partial formula (1.9) through (1.15) to the
remaining portions R of formula (1),

< or alternatively Y-Z together represents a group of formula (1.16):
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(1.16)
where the symbol “+" indicates the point of attachment of the partial formula
(1.16) to the remaining portions —-NH- of formula (1) and “++" indicates the point
of attachment of the partial formula (1.16) to the remaining portions -R¢ of
formula (1),
< and R, is a member selected from the groups consisting of ;- ..
(a) phenyl, naphthyl heteroaryl and (Cs-Ca)cycloalkyl, each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), -C(=0)-O-(Cy-Cslalikkyl, -{C1-Cs)alkyl-
COOH, -C.-C,)alkyl-C(=0)-O{Ci-Ca)alkyl, halo, cyano, -C(=ONH;, -{Ci-
Ca)alkyl, -(C4-Cq)alkoxy, <{C+-Cy)haloalkyl, hydroxy and hydroxy(C,-C4)alkyl, or
(b) (C+-Ce)alkyl optionally substituted by 1 or 2 substituents independently
selacted from the group consisting of hydroxy, carboxylic acid, -C(=0)-O-(C;-
Csalkyl, phenyl, naphthyl, heteroaryl or (Cy-Cp)cycloalkyl group, where said
phenyl, naphthyl, heteroaryl and (C3-Cg)cycloalkyl groups are each optionally
substituted with 1 to 3 substituents each independently selectad from the group
congisting of carboxylic acid (-COOH), C(=0YO{C:-C,)alkyl, halo, cyano, -
C(=O)NHz, (C+Cilalkyl, (Cr-Cslalkoxy, (Ci-Cy)haloalkyl, hydroxy and
hydroxy(C1-Ca)alkyl,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1)} when :

< R, is selected from the group consisting of hydrogen atom, haio and methyl,
€ R; is a hydrogen atom,

¢ Xis -O-,
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<& Rj is a phenyl substituted by a (C1-Ca)thioalkyl in the -3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, (C,-Cs)alkyl and (Cs-Cs)alkoxy,

<+ Y is a partial formula (1.5) or (1.8) :

(1.5) (1.8)
where the symbol °+" indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and “~" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and wherein Rs is a member selected from the groups consisting of (C4-C4)alkyl
and phenyl(C.-C,)alkyl, where said phenyl group is optionally substituted by
halo, (C1-Ca)alkyl, (C+-C3)alkoxy or hydroxy, and
% Z is a radical -C(=0}-

then R4 cannot be :

a) a (Cs-Cs)cycioalkyi optionally substituted by (C4-Ca)alkyi,

b) a phenyl or a 5 or 6-membered heterocyclic ring incorporating 1 to 3
heteroatom(s) independently selected from N, O and S, which phenyl and
heterocyclic ring are each optionally substituted by hydroxy, halo, (C1-Ca)alkyl
or (C1-Ca)alkoxy, or

c) a (C1-Cg)alkyl optionally substituted with a hydroxy, or with a phenyl or a 5- or
6-membered heterocydic ring incorporating 1 to 3 heteroatom(s) independently
selected from N, O and S, which phenyl and heterocyclic ring are each
optionally substituted by hydroxy, halo, {C4-C3)alkyl or (C1-C3)alkoxy,

2) and when :

< R, is selected from the group consisting of hydrogen atom, halo and methyl,
% Rz is a hydrogen atom,

® Xis -O-,

132
136
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% Rj is a phenyl substituted by a (C+-C4)thioalkyt in the —3 or -4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, (C,-Cs)alkyl and (C+-Cs)alkoxy, and

% Y-Z represents a partial formula (1.16) :

(1.16)
where the symbol “+" indicates the point of attachment of the partial foymula
(1.186) to the remaining portions ~NH- of formula (1) and “~* indicates the point

of attachment of the partial formula (1.16) to the remaining portions -R of
formula (1),

then R4 cannot be :

a) a (Cs-Cg)cycloalkyl or

b) a (C+-Ce)alkyl optionally substituted by a phenyl or a 5- or 6-membered
heterocyclic ring incorporating 1 to 3 hetercatom(s) independently selected
from N, O and S, which phenyl and heterocydlic ring are each optionally
substituted by hydroxy, halo, (C1-Cs)alkyl or (C,-Ca)alkoxy,

3) and when :

< R, is selected from the group consisting of hydrogen atom, halo and methyl,
< Rz is a hydrogen atom,

<+ Xis -O-,

© R; is a phenyl substituted by a (C-Cq)thioalky! In the =3 or —4 position of said
phenyl and is also optionally substituted by 1 or 2 substituent(s) each
independently selected from the group consisting of halo, (C,-Cs)alkyl and (C4-
Cs)alkoxy, and

< Y is a partial formula (1.6) :



10

15

20

WO 03M68235 PCT/IBO3/N3Y

L

(1.6)
where the symbol *+* indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and “~" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and
< Zis a radical -C(=0)-,

then R, cannot be a (C4-Ce)alkyl optionally substituted by a hydroxy, or by a 5-
or 6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s)
independently selected from N, O and S.

2. A compound according to claim 1 wherein :
% R; and R; are each a member independently selected from the group

consisting of hydrogen atom, halo, cyano, (C+-Cs)alkyl and (Ci-Cs)alkoxy,
% X ig -O-,

< R; is a member selected from the groups consisting of :

(a) phenyl optionally substituted with 1 to 3 substituents each independently
selected from the group consisting of halo, cyano, trifluoromethyi,
trifluoromethoxy, (C+-Cs)alkyl or (C4-Cq)alkoxy, (Cy-Ci)thioalkyt, ~C(=O)NHa, -
C(=O)NH((C1-Cy)alkyl), hydroxy, -O-C(=O)}C1-Ca)alkyl, -C{=0)-0<{C,-C4)alkyl,
hydroxy(C+-C,)alkyl, (Cs-Ca)cycloalkyl and (Cy-Ce)cycloalkyloxy, or

(b) the bicyclic groups conforming to one of the following structures (1.1) to

X

(1.1) (1.2) (1.3) (1.4)

18b
1%
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where the symbol “+" indicates the point of attachment of each partial formula
(1.1) through (1.4) to the remaining portion of formula (1),

< Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8) :

/O,n\ /O“/ /@“/ ./Oj,\"

(1.5) (1.6) (1.7) (1.8)

where the symbol “" indicates the point of attachment of each partial formuia
(1.5) through (1.8) to the remaining portions —NH- of fonmula {1) and “«"
indicates the point of attachment of each partial formula {1.5) through (1.8) to
the remaining portions Z of formula (1),

and wherein Rs is a member selected from the groups consisting of (C+-C,)alkyl
and phenyl(C-C,)alkyl, where said phenyl group is optionally substituted with 1
to 3 substituents each independently selecied from the group consisting of
halo, cyano, (C+-Cialkyl, (Ci-Ca)alkoxy, hydroxy, hydroxy(Ci-C4)alkyl,
carboxylic acid, -C(=0)-O-(C+-C,)alkyi, (C1-Cy)haloalkyl and —C(=O)NH,,

% Z is a member selected from the group consisting of partial formulas (1.9)
through (1.11) and (1.15) :

J G SRS U
SN TN L Y
(1.9) (1.10) (1.11) (1.15) °
where the symbol “+" indicates the points of attachment of each partial formula
(1.9) through (1.11) and (1.15) to the remaining portions Y of formula (1) and
“«" indicates the point of attachment of each partial formula (1.9) through (1.11)
and (1.15) to the remaining portions R, of formula (1),
< or altematively Y-Z together represents a group of formula (1.16):
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NH

L L]

(1.18)
where the symbol “+* indicates the point of attachment of the partial formula
(1.16) to the remaining portlons —NH- of formula (1) and “~" indicates the point
of attachment of the partial formula (1.16) to the remaining portions —R; of
formula (1),
< and R, is a member selected from the groups consisting of :
(a) phenyl, naphthyl, heteroaryl and (Csy-Cs)cycloalkyl, each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), -C(=0)-0-(C+-C,)alkyl, (C+-C,)alkyl-
COOH, (C:-C4)alkyl-C(=0)-0-(Ci-Cs)alkyl, halo, cyano, —C(=O)NH2, (Ci-
Cs)alkyl, (C1-C4)alkoxy, (C1-Cq)haloalkyl, hydroxy and hydroxy(C,-C,)alkyl, or

(b) (Cy+-Cs)alkyt optionally substituted by 1 or 2 substituents independently
selected from the group consisting of hydroxy, carboxylic acid, -C(=0}-O-(Cs-
Ci)alkyl, phenyl, naphthyl, heteroaryl or (Cs-Cs)cycloalkyl group, where said
phenyl, naphthyl, heteroaryl and (Cs;-Cs)cycloalkyl groups are each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid, C(=0)0(C4-Cs)alkyl, halo, cyano, —-C(=O)NHz, (C:-
C,)alkyl or (C4-C,4)alkoxy, (C4-Ce)haloalkyl, hydroxy and hydroxy(C,-Cy)alkyl,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1) when :

< R, is selected from the group consisting of hydrogen atom, halo and methy,
¢ Rz is a hydrogen atom,

¢ Xis -O-,
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% R; is a phenyl substituted by a (C+-Ca)thioalkyl in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, (C4-Cs)alkyl and (C,-C3)alkoxy,

< Y is a partial formula (1.5) or (1.8) :

| /O/“\.. | /Oj“\..

(1.5) (1.8)
where the symbol “+" indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and "+~" Indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and wherein Rs is a member selected from the groups consisting of (C-C,)alkyt
and phenyl(C:-C,)alkyl, where sald phenyl group is optionally substituted by
halo, (C+-Ca)alkyt, (C+-Cs)alkoxy or hydroxy, and
< Z is a radical -C(=0)-

then R4 cannot be :

8) a (Ca-Ca)cycloalkyl optionally substituted by (C+-Ca)alkyl,

b) a phenyl or a §- or 6-membered heterocydlic ring incorporating 1 to 3
heteroatom(s) independently selected from N, O and S, which phenyl and
heterocyclic ring are each optionally substituted by hydroxy, halo, (C1-Cs)alkyl
or (C+-Cs)alkoxy, or

c) a {C+-Cg)alkyl optionally substituted with a hydroxy, or with a phenyt ora 5-or
6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s) independently
selected from N, O and S, which phenyl and heterocyclic ring are each
oplionally substituted by hydroxy, halo, (C1-Cs)alkyl or (C+-C3)alkoxy,

2) and when :

¢ R, is selected from the group consisting of hydrogen atom, halo and methyl,
< Rz is a hydrogen atom,

¢ Xis -O-,
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< Rj3 is a phenyt substituted by a (Cy-Cy4)thioalkyl in the -3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of halo, (C+-Cjy)alkyl and (C¢-Ca)alkoxy, and

< Y-Z represents a partial formula (1.16) :

(1.16)
where the symbol “+” indicates the point of attachment of the partial formula
{1.16) to the remaining portions —NH- of formula (1) and “«" indicates the point
of attachment of the partial formula (1.16) to the remaining portions -R, of
formula (1),

then R4 cannot be :

a) a (Cs-Cs)cycloalkyl or

b) a (C+-Cs)alkyl optionally substituted by a phenyl or a 5- or 6-membered
heterocyclic ring incorporating 1 to 3 heteroatom(s) independently selected
from N, O and S, which phenyl and heterocydlic ring are each optionally
substituted by hydraxy, halo, (Ci-Cs)alkyl or (C1-Cj)alkoxy,

3) and when :

% R, is selected from the group consisting of hydrogen atom, halo and methyl,
< Rz is a hydrogen atom,

¢ Xis -O-,

< R; is a phenyl substituted by a {(C-C,)thioalkyl in the —3 or —4 position of said
phenyl and is also optionally substited by 1 or 2 substituent{s) each
independently selected from the group consisting of halo, (C4-Cy)alkyl and (C+-
Cs)alkoxy, and

% Y is a partial formula (1.6) :
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(1.6)
where the symbol “+" indicates the point of attachment of each pariial formula to
the remaining portions —NH- of formula (1) and “»" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and
< Zis a radical -C(=0)-,

then R, cannot be a (C1-Cg)alky! optionally substituted by a hydroxy, or by a 5-
or 6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s)
independently selected from N, O and S.

3. A compound according to claim 1 wherein:

¢ R, and R; are each a member independently selected from the group
consisting of hydrogen atom and halo,

® X is -O-,

< R; is 2 member selocted from the groups consisting of :

(a) phenyt optionally substituted with 1 or 2 substituents each independently
selected from the group consisting of halo, (Ci-Cialkyl, (C:-Cs)alkoxy,
trifluoromethyl, trifluoromethoxy, (Cs-Cs)cycloalkyl, (Cs-Ce)cycloalkyloxy and
(C1-CqYthioalkyl, or

(b) the bicyclic groups conforming to one of the following structures (1.1), (1.3)

or(1.4):
(0 o)
_ i ; %

(1.1) (1.3) (14)
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where the symbol “+" indicates the point of attachment of each partial formula
(1.1), (1.3) or (1.4) to the remaining portion of formula (1),

< Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8) :

R

)O/H\ /O, /6/ /O,\

(1.5) (1.8) (1.7) {1.8)

where the symbol “+" indicates the point of attachment of each partial formula
(1.5) through (1.8) to the remaining portions —-NH- of formula (1) and “«"
indicates the point of attachment of each partial formula (1.5) through (1.8) to
the remaining portions Z of formuia (1),

and wherein Rs is a phenylC,-C,)alkyl where said phenyl is optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of hydroxy, carboxylic acid, C(=0)O(C4-C.s)alkyl and hydroxy(C,-
Ca)alkyl,

¢ Z is a member selected from the group consisting of partial formulas (1.9)
through (1.11) and (1.15) :

{1.9) (1.10) (1.11) (1.15)
where the symbol “+" indicates the points of attachment of each partial formula
(1.9) through (1.11) and (1.15) to the remaining portions Y of formula (1) and
"«" indicates the point of attachment of each partial formula (1.9) through (1.11)
and (1.15) to the remaining portions R of formula (1),
< or atternatively Y-Z together represents a group of formula (1.16):

139
40
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(1.16)
where the symbol “+" indicates the point of attachment of the partial formula
(1.16) to the remaining portions -NH- of formula (1) and "«" indicates the point
of attachment of the partial formula (1.16) to the remaining portions —R. of
formula (1),
< and R, is a membaer selected from the groups consisting of :
(a) phenyl, naphthyl, heteroaryl and (C;-Cy)cycloalkyl, each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), -C(=0)-0-(Cs-Cslalkyl, (Cy-Cs)alkyl-
COOH, (C4-C,)alkyl-C(=0)-0-{C:-Cs)alkyl, halo, (C1-Cs)alkyl, (C4-Cs)alkoxy,
hydroxy(C4-C,)alkyl and hydroxy, or
(b) (C+-Ce)alkyl optionally substituted by 1 or 2 substituents independently
selacled from the group consisting of hydroxy, carboxylic acid, -C(=0)-0-(C;-
Cs)alkyl, phenyl, naphthyl, hetarcaryl or (Cy-Ce)cycioalkyl group, where said
phenyl, naphthyl, heieroaryl and (C3-Ca)cycioalkyl groups are each optionally
substituted with 1 to 3 substituents each independently selected from the group
consisting of carboxylic acid (-COOH), C(=0)O(C+-C4)alkyl, halo, (C1-Ca)alkyl,
(C+-Cs)alkoxy, hydroxy(C+-C.)atkyt and hydroxy,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

)when:

< R is selected from the group consisting of hydrogen atom and halo,
€ Rz is a hydrogen atom,

< Xis -O-,
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< Rs is a phenyl substituted by a (C4-C)thioalkyl in the -3 or -4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of hato and (C4-Cs)alkyl,

< Y is a partial formuia (1.5) or (1.8) :

H %

/O’ .. /U"\ -

- L

(1.5) (1.8)
where the symbol *+" indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and “~" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and wherein Rs is a phenyl(C1-C,)alkyl, where said phenyl group is optionally
substituted by hydroxy, and
© Z is a radical ~C(=0)-

then R4 cannot be :

a) a (CsCa)cycloalkyl optionally substituted by (C4-Cj)alkyl,

b) a phenyl or a 5 or 6-membered heterocyclic ring incorporating 1 to 3
heteroatom(s) independently selected from N, O and S, which phenyl and
heterocyclic ring are each optionally substituted by hydroxy, halo, (C-Cs)alkyl
or {C+-Cs)alkoxy, or

c) a (C+-Ce)alkyl optionally substituted with a hydroxy, or with a phenyl or a 5- or
6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s) independently
selected from N, O and S, which phenyl and heterocyclic ring are each
optionally substituted by hydroxy, halo, (C+-Cj)alkyl or (C4-Cs)alkoxy,

2) and when :

% Ry is selected from the group consisting of hydrogen atom and halo,

% Rz is a hydrogen atom,

< Xis -O-,

<% R, is a phenyl substituted by a (C+-C,)thicalkyl in the —3 or —4 position of said
phenyl and is atso optionally substituted by 1 substituent selected from the
group consisting of halo and (C-C;)alkyl, and

41
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< Y-Z represents a partial formula (1.16) :

(1.16)
where the symbol " indicates the point of attachment of the partial formula
(1.16) to the remaining pottions -NH- of formula (1) and "~" indicates the point
of attachment of the partial formula (1.16) to the remaining portions -R, of
formula (1),

then R cannot be :

a) a {Cx-Cg)cycioalkyl or

b) a (Cy-Cg)alkyl optionally substituted by a phenyl or a 5- or 6-membered
heterocyclic ring incorporating 1 to 3 heteroatom(s) independently selected
from N, O and S, which phenyl and heterocyclic ring are each optionally
substituted by hydroxy, halo, (Cy-Cs)alkyl or (C1-C3)alkoxy,

3) and when :

¢ R, is selacted from the group consisting of hydrogen atom and halo,

% R; is 2 hydrogen atom,

& Xis-O-,

< R; is a phenyl substituted by a (C4-C,)thicalkyl in the -3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent(s) selected from the
group consisting of halo and (C-Cj)alkyl,

< Y is a partial formula (1.6) :

(1.6)
where the symbol " indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and "+ Indicates the point of
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attachment of each partial formula to the remaining portions Z of formula (1),
and

< Z is a radical ~C(=0)-,

then R, cannot be a (C+-Cs)alkyl optionally substituted by a hydroxy, or by a 5-
or 6-membered heterocyclic ring incorporating 1 to 3 heteroatom(s)
independently selacted from N, O and S.

4. A compound according 1o claim 1 wherein :

% R, is a hydrogen atom or fluoro and R; is a hydrogen atom,
% Xis -O-,

< R; is a member selected from the groups consisting of :
(a) phenyl opfionally substituted with 1 or 2 substituents independently selected
from the group consisting of fiuoro, chioro, bromo, methyi, ethyl, methoxy,

triffuoromethyl, triflucromethoxy, cyciopropyl. cycliobutyloxy, and methyithio, or
(b) the bicyciic groups conforming to one of the following structures (1.1), (1.3)
or(1.4): :

_ Eé}
(1.1) (1.3) (1.4)
where the symbol “+" indicates the point of attachment of each partial formula

(1.1), (1.3) or (1.4) to the remaining portion of formula (1),

% Y is a member selected from the group consisting of partial formulas (1.5)
through (1.8):

| /O,\ | or | Ioe | /Cr":a\“

(1.5) (1.6) (.n (1.8)
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where the symbol “+" indicates the point of attachment of each partial formula
(1.5) through (1.8) to the remaining portions —NH- of formula (1) and "«"
indicates the point of attachment of each partial formula (1.5) through (1.8) to
the remaining portions Z of formula (1),
and wherein Rs fs a benzyl group substituted by a hydroxy substitutent on th
ring,
% Z is a member selected from the group consisting of pariial formulas (1.9)
through (1.11) and (1.15) :

O

(1.8) (1.10) (1.11) (1.15)
where the symbol “+" indicates the points of attachment of each partial formula
(1.8) through (1.11) and (1.15) to the remaining portions Y of formula (1) and
“=«" indicates the point of attachment of each partial formula (1.8) through (1.11)
and (1.15) to the remaining portions R, of formula (1),
% or alternatively Y-Z together represents a group of formula (1.16):
0

o, ,0
* /S\ -w L g

NH

(1.16)
where the symbol “+* indicates the point of attachment of the partial formula
(1.16) to the remaining portions —-NH- of formula (1) and “+" indicates the point
of attachment of the partial formula (1.16) to the remaining portions —R, of
formula (1),
¢ and R, is a member selected from the groups consisting of :
(a) phenyl optionally substituted with 1 to 3 substituents each independently
selected from the group consisting of carboxylic acid, -C(=0)-O-methyl, fiuoro,
chioro, methyi, iso-propyl, methoxy and hydroxy, or
(b) naphthyt optionally substituted by a hydroxy,
(c) pyridyl ptionally substituted by a hydroxy or a ~C(=0)Omethyi group,
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(d) a (Cs-Cs)cycloalkyl optionally substituted with a substituent selected from
the group consisting of hydroxy, -C(=0)-0-(C1-Cs)alkyt and (C,-C,)alkyl-C(=0)-
O~(C1-Cs)alkyl,

(e) (C1-Ce)atkyl optionally substituted by 1 or 2 substituents independenty
solected from the group consisting of hydroxy, carboxylic acid, ~C(=0)Omethyl,
—C(=0)Oethyl, (C3-Cs)cycloalkyl and phenyl, where said phenyl is optionally
substituted with 1 or 2 substituents each independently selected from the group
consisting of fluoro, chloro, methyl, methoxy and hydroxy,

or, if appropriate, their pharmaceutically acceptable salts and/or isomers,
tautomers, solvates, polymorphs, isotopic variations and metabolites thereof,

with the proviso that :

1)when:

% R, is selected from the group consisting of hydrogen atom and fiuoro,

% Rz is a hydrogen atom,

& Xig -0,

¢ Rj; is a phenyl substituted by a —S-methyt in the —3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of fluoro, chioro, methyl and ethyl,

% Y is a partial formula (1.5) or (1.8) :

| )O/”\.. | /C(R'?'\..

(1.5) (1.8)
where the symbol "+" indicates the point of attachment of each partial formula to
the remaining portions —NH- of formula (1) and "«~" indicates the point of
attachment of each partial formula 1o the remaining portions Z of formula (1),
and wherein Rs is a benzyl optionally substituted by hydroxy, and
¢ 2 is a radical -C(=0)-

then R cannot be :
a) an unsubstituted (Ca-Ca)cycloalkyl,

Yo
3
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b) a phenyl optionally substituted by hydroxy, fluoro, chloro, methyl, iso-propyl
or methoxy or (C+-Cs)alkoxy,

c) a pyridyl optionally substituted by a hydroxy, or

d) a (Ci-Cg)alkyl optionally substituted with a hydroxy, or with a phenyl
optionally substituted by hydroxy, fluoro, chioro, methyl or methoxy,

2) and when :

¥ R, is selected from the group consisting of hydrogen atom and fiuoro,

© Rz is a hydrogen atom,

¢ Xis -O-,

¥ R; is a phenyl substituted by —S-methyl in the -3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent selected from the
group consisting of fluoro, chioro, methyl and ethyl, and

< Y-Z represents a partial formula (1.18) :

(1.16)
where the symbol “+" indicates the point of attachment of the partial formula
(1.16) to the remaining portions —-NH- of formula (1) and "« indicates the point
of attachment of the partial formula (1.16) to the remaining portions -R4 of
formuta (1),

then R, cannot be :

a) a (Cs-Ce)cycioalkyl or

b) a (C1-Ce)alkyl optionally substituted by a phenyl optionally substituted by
hydroxy, fluoro, chioro, methyl and methoxy,

3) and when :

¢ R, is selected from the group consisting of hydrogen atom and fluoro,
¥ Rz is a hydrogen atom,

% Xis-O-,
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¢ R; is a phenyl substituted by —S-methyl in the -3 or —4 position of said
phenyl and is also optionally substituted by 1 substituent(s) selected from the
group consisting of fluoro, chloro, methyl and ethyl,

% Y is a partial formula (1.8) :
L

(1.6)
where the symbol “+" indicates the point of attachment of each partial formuia to
the remaining portions ~NH- of formula (1) and "«" indicates the point of
attachment of each partial formula to the remaining portions Z of formula (1),
and
¢ Zis a radical -C(=0)-,

then R4 cannot be a (C4-Cs)alkyl optionally substituted by a hydroxy.

5. A compound according to claim 1 of formula :

6. A compound according to claim 1 of formula :
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7. A process for the preparation of a compound of the formula (1) as described
in claim 1 wherein Z represent a group of partial formula (1.9) to (1.15), or a
pharmaceutically acceptable salt or derived form thereof, characterized in that it
comprises the step of reacting a compound of formula :

0
| H (2.1)
e
R N ’l‘
R,

wherein R4, Rz, X, Ra and Y are as defined In claim 1,

with the coresponding Rs-sulfonyl chioride derivative where Z represents a
group of partial formula (1.11), (1.12) or (1.14),

or with the cormesponding Re-carboxylic acid derivative where Z represents a
group of partial formula (1.9), (1.13) or (1.15),

or with carbonyldiimidazole where Z represents a group of partial formula
(1.10).

8. A process for the preparation of a compound of the formula (1) as described
in claim 1 wherein Y-Z represents together a group of partial formula (1.16) ora
pharmaceutically acceptable salt or derived form thereof, characterized in that it
comprises the step of reacting 2 compound of formula :
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wherein R4, Ra, X, and R; are as defined in claim 1,
with an amine bearing a R, substituent.

9. A pharmaceutical composition including a compound of the formula (1) as
defined in claim 1 ar a phamaceutically acceptable salt or derived form theraof,

together with customary pharmaceutically innocuous excipients and/or
additives.

10. A compound of the formula (1) as defined in claim 1 or a pharmaceuticaily
acceptable salt, derived form or composition thereof, for use as a medicament.

11. A compound of the formula (1) as defined in claim 1 or a pharmaceutically
acceptable salt, derived form or composition thereof, for use in the treatment of
diseases, disorders, and condltions in which the PDE4 isozymes are involved.

12. A compound of the formula (1) as defined in claim 1 or a pharmaceutically
acceptable salt, derived form or composition thereof, for use in the treatment of

inflammatory, respiratory and allergic diseases, disorders, and conditions and in
the treatment of wounds.

13. A compound of the formula (1) as defined in claim 1 or a pharmaceutically
acceptable salt, derived form or composition thereof, for usa in the treatment of
diseases, disorders, and conditions selected from the group consisting of :

s asthma of whatever type, etiology, or pathogenesis, in particular asthma
that is a member selected from the group consisting of atopic asthma,
non-atopic asthma, allergic asthma, atopic bronchial igE-mediated
asthma, bronchial asthma, essential asthma, true asthma, intrinsic
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asthma caused by pathophysiologic disturbances, extrinsic asthma
caused by environmental factors, essential asthma of unknown or
inapparent cause, non-atopic asthma, bronchitc asthma,
emphysematous asthma, exercise-induced asthma, allergen induced
asthma, cold air induced asthma, occupational asthma, infective asthma
caused by bacterial, fungal, protozoal, or viral infection, non-allergic
asthma, incipient asthma and wheezy infart syndrome,

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

obstructive or inflammatory airways diseases of whatever type, etiology,
or pathogenesis, in particular an obstructive or inflammatory airways
disease that is a member selected from the group consisting of chronic
eosinophilic pneumonia, chronic obstructive pulmonary disease (COPD),
COPD that includes chronic bronchitis, puimonary emphysema or
dyspnea associated therewith, COPD that is characterized by
irreversible, progressive airways obstruction, adult respiratory distress
syndrome (ARDS) and exacerbation of airways hyper-reactivity
consequent to other drug therapy,

pneumoconiosis of whatever type, etiology, or pathogenesis, in particular
pheumoconiosis that Is a member selected from the group consisting of
aluminosis or bauxite workers' disease, anthracosis or miners’ asthma,
asbestosis or steam-fitters’ asthma, chalicosis or flint disease, ptilosis
caused by inhaling the dust from ostrich feathers, siderosis caused by
the inhalation of iron particles, silicosis or grinders’ disease, byssinosis or
cotton-dust asthma and talc pneumoconiosis;

bronchitis of whatever type, etiology, or pathogenesis, in particular
bronchitis that is 2 member selected from the group consisting of acute
bronchitis, acute laryngotracheal bronchitis, arachidic bronchitis,
catarrhal bronchitis, croupus bronchitis, dry bronchitis, infectious
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asthmatic bronchitis, productive bronchitis, staphylococcus or
streptococcal bronchitis and vesicular bronchitis,

bronchiectasis of whatever type, etiology, or pathogenesis, In particular
bronchiectasis that is a member selected from the group consisting of
cylindric  bronchiectasis, sacculated bronchiectasis, fusiform
bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry
bronchiectasis and follicular bronchiectasis,

seasonal allergic rhinitis or perennial allergic rhinitis or sinusitis of
whatever type, etiology, or pathogenesis, in particular sinusitis that is a
member selected from the group consisting of purulent or nonpurulent
sinusitis, acute or chronic sinusitis and ethmoid, frontal, maxllary, or
sphenoid sinusitis,

rheumatoid arthritis of whatever type, etiology, or pathogenesis, in
particular rheumnatoid arthritis that is a member selected from the group
consisting of acute arthritis, acute gouty arthritis, chronic inflammatory
arthritis, degenerative arthritis, infectious arthritis, Lyme arthritis,
proliferative arthritis, psoriatic arthritis and vertebral arthritis,

gout, and fever and pain assaciated with inflammation,

an eosinophil-related disorder of whatever type, etiology, or
pathogenesis, in particular an eosinophil-relaied disorder that is a
member selected from the group consisting of eosinophilia, pulmonary
infiltration  eoslnophilia, Loffler's syndrome, chronic eosinophilic
pneumonia, tropical pulmonary eosinophilia, bronchopneumonic
aspergiliosis, aspergilloma, granuiomas containing easinophils, allergic
granulomatous angiitis or Churg-Strauss syndrome, polyarteritis nodosa
(PAN) and systemic necrotizing vasculitis,

atopic dermatitis, allergic demmatitis, contact dermatitis, or allergic or
atopic eczema,

AHE
1%
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urticaria of whatever type, etiology, or pathogenesis, in particular
urticaria that is a member selected from the group consisting of immune-
mediated urticaria, complement-mediated urticaria, urticariogenic
material-induced urticaria, physical agent-induced urticaria, stress-
induced urticaria, idiopathic urticaria, acute urticaria, chronic urticaria,
angioedema, cholinergic urlicania, cold urticaria in the autos mal
dominant form or in the acquired form, contact urticaria, giant urticaria
and papular urticaria,

conjunctivitis of whatever type, etiology, or pathogenesis, in particular
conjunctivitis that is a member selected from the group consisting of
actinic conjunctivitis, acute catarrhal conjunctivitis, acute contagious
conjunctivitis, allergic conjunctivitis, atopic conjunctivitis, chronic
catarrhal conjunctivitis, purulent conjunctivitis and vemal conjunctivitis,

uveitis of whatever type, etiology, or pathogenesis, in particular uveitis
that is a member selected from the group consisting of inflammation of
all or part of the uvea, anterior uveltis, iritis, cycitis, iidocyciitis,
granulomatous uveitis, nongranulomatous uveitis, phacoantigenic
uveitis, posterior uveitis, choroiditis; and chorioretinitis,

psoriasis,

multiple sderosis of whatever type, etiology, or pathogenesis, in
particular multiple sclerosis that is a member selected from the group
consisting of primary progressive multiple sclerosis and relapsing
remitting multiple sclerosis,

autoimmune/inflammatory diseases of whatever type, etiology, or
pathogenesis, in particular an autoimmune/inflammatory disease that is
a member selected from the group consisting of autoimmune
hematological disorders, hemolytic anemia, aplastic anemia, pure red
cell anemia, idiopathic thrombocytopenic purpura, systemic lupus
erythematosus, polychondritis, scleroderma, Wegner's granulomatosis,
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dermatomyositis, chronic active hepatitis, myasthenia gravis, Stevens-
Johnson syndrome, idiopathic sprue, autoimmune inflammatory bowel
diseases, ulcerative colitis, endocrin opthamopathy, Grave's disease,
sarcoidosis, alveolitis, chronic hypersensitivity pneumonitis, primary
biliary cirhosis, juvenile diabetes or diabetes mellitus type |,
keratoconjuncilivitis sicca, epidemic keratoconjunctivitis, diffuse interstitial
pulmonary fibrosis or interstitial lung fibrosis, idiopathic pulmonary
fibrosis, cystic fibrosis, glomerulonephritis with and without nephrotic
syndrome, acute glomenulonephritis, idiopathic nephrotic syndrome,
minimal change nephropathy, inflammatory/hyperproliferative skin
diseases, benign familial pemphigus, pemphigus erythematosus,
pemphigus foliaceus, and pemphigus vulgaris,

prevention of allogeneic graft rejection following organ transplantation,

inflammatory bowe! disease (IBD) of whatever type, etiology, or
pathogenesis, in particular inflammatory bowel disease that is a member
selected from the group consisting of collagenous colitis, colitis
polyposa, transmural colitis, ulcerative colitis and Crohn’s disease (CD),

septic shock of whatever type, etiology, or pathogenesis, in particular
saptic shock that is a member selected from the group consisting of
renal failure, acute renal failure, cachexia, malaral cachexia,
hypophysial cachexia, uremic cachexia, cardiac cachexia, cachexia
suprarenalis or Addison’s disease, cancerous cachexia and cachexia as
a consequence of infection by the human immunodeficiency virus (HIV),

liver injury,

pulmonary hypertension of whatever type, etiology or pathogenesis
including primary pulmonary hypertension / essential hypertension,
pulmonary hypertension secondary to congestive heart (failure,
pulmonary hypertension secondary to chronic obstructive pulmonary

Ut
Iy



10

15

25

WO 03168235 PCT/IBU3N043Y

260

disease, pulmonary venous hypertension, pulmonary arterial
hypertension and hypoxia-induced pulmonary hypertension,

bone loss diseases, primary osteoporosis and secondary osteoporosis,

central nervous system disorders of whatever type, etiology, or
pathogenesis, in particular a central nervous system disorder that is a
member selected from the group consisting of depression, Alzheimers
disease, Parkinson's disease, leaming and memory impalrment, tardive
dyskinesia, drug dependence, arteriosclerotic dementia and dementias
that accompany Huntington's chorea, Wilson's disease, paralysis
agitans, and thalamic atrophies,

infection, especially Infection by viruses wherein such viruses increase
the production of TNF-a in their host, or wherein such viruses are
sensitive to upregulation of TNF-a in their host so that their replication or
other vital activitles are adversely impacted, including a virus which is a
member selected from the group consisting of HiV-1, HIV-2, and HIV-3,
cytomegalovirus (CMV), influenza, adenoviruses and Herpes viruses
including Herpes zoster and Herpes simplex,

yeast and fungus infections wherein said yeast and fungi are sensitive to
upregulation by TNF-a or elicit TNF-a production in their host, e.g.,
fungal meningitis, particulaly when administered in conjunction with
other drugs of choice for the treatment of systemic yeast and fungus
infections, including but are not limited to, polymixins, e.g. Polymycin B,
imidazoles, e.g. clotrimazole, econazole, miconazole, and ketoconazole,
triazoles, e.g. fluconazole and itranazole as well as amphotaricins, e.g.
Amphotericin B and liposomal Amphotericin B,

ischemia-reperfusion injury, ischemic hesrt disease, autoimmune
diabetes, retinal autoimmunity, chronic lymphocytic lsukemia, HIV
infections, lupus erythematosus, kidney and ureter disease, urogenital
and gastrointestinat disorders and prostate diseases,
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o reduction of scar formation in the human or animal body, such as scar
formation in the healing of acute wounds, and

o psoriasis, other demmatological and cosmetic uses, including
antiphlogistic, skin-softening, skin elasticity and moisture-increasing
activities.

14. The use of a compound of the formula (1) as defined in claim 1 or of a
phammaceutically acceptable salt, derived form or composition thereof, for the
manufacture of a drug having a PDE4 inhibitory activity.

15. The use of a compound of the formula (1) as defined in claim 1 or of a
pharmaceutically acceptable sait, derived form or composition thereof, for the
manufacture of a drug useful in the treatment of inlammatory, respiratory and
allergic diseases, disorders and conditions and in the treatment of wounds.

16. The use of a compound of the formula (1) as defined in claim 1 or of a
pharmaceutically acceptable salt, solvate or composition thereof, for the
manufacture of a drug for the treatment of diseases, disorders, and conditions
selected from the group described in claim 13.

17. A method of treatment of a mammal, Including a human being, with a PDE4
inhibitor including treating said mammal with an effective amount of a
compound of the formula (1) as defined in claim 1 or with a pharmaceutically
acceptable sait, derived form or composition thereof.

18. A method according to claim 17 where the disease, disorder or condition to
treat is selected from the group described in claim 13.

iy
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuatfon of Box 1.2

Claims Nos.: 1-4(part), 9-15(part),17(part)

Claims 1-4 encompass metabolites of the compounds of formula (1). No
further information is given as to the structure of these metabolites,
hence these claims cover all possible metabolic products, regardless of
whether they have been identified or jsolated. It 1s considered an undue
and impossible burden for the skilled person to determine the scope of
the claims insofar as the metabolites are concerned, as he would have to
administer all compounds of formula (1) te all biological systems and
thereafter 1solate and identify all metabolites. Thus these claims do not
fulfil the requirements of Article 6 PCT. On p. 36-37 of the description,
a few exemplary metabolites are defined, namely N—oxide, glucuronide and
suifonate derivatives. However, in view of the large number of possible
substituents in various positions, it 1s not ¢lear which positions and
substituents would in fact metabolically form glucuronide or sulfonate
derivatives. Thus the scope of the claims {n which the metabolites are
glucuronide or sulfonated derivatives 1s not clear. In contrast, the
metabolites which are N-oxides of the compounds of formula (1) are
considered to be Vimited and clearly defined. Thus the metabolites have

only been searched insofar as they are N-oxides of the compounds of
formula (1).

Claims 9-15 and 17 refer to compositions containing a compound of formula
(1) as defined in .claim 1 or a derived form thereof. Derived forms have
only been searched insofar as they are covered by the definition in claim
1 (excluding metabolites except N-oxides, vide supra).

The applicant’s attention 1s drawn to the fact that ciaims, or parts of
claias, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority 1s normally not to carry out a
preliminary examination on matter which has not been searched. This 1is
the case irrespective of whether or not the claims are amended following
recetpt of the search report or during any Chapter II procedure.
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DERIVADOS DE NICOTIMANIDA UTILES COMO IMHIBIDORES DE PDE4
Esta invencién se refiere a derivados de nicotinami-
da de fé6rmula general:

en la cual R, R,, R, R, X, Y, Yy Z tienen los gignifica-
dos indicados mds adelante,

y a procedimientos para la preparacién de tales deriva-
dos, intermedios utilizados en su preparacidn, composi-
ciones que los contienen y usos de los mismos.

Las fosfodiesterasas de nuclefétidos 3',5'-ciclicos
(PDE) comprenden una amplia clase de enzimas dividida en
al menos once familias diferentes que son estruc-
turalmente, bicquimicamente y farmacoldgicamente distin-
tas unas de otras. Las enzimas dentro de cada familia se
refieren cominmente como isoenzimas, o isozimas. Un total
de mds de quince productos genéticos se incluye dentro de
esta clase, y se obtiene una diversidad adicional como
resultado del corte y empalme diferencial y del procesado
post-traduccional de esos productos génicos. La presente
invencién se refiere en primer lugar a los cuatro produc-
tos génicos de la cuarta familia de PDE; esto es, PDE4A,
PDE4B, PDE4C, y PDE4D. Estas enzimas son colectivamente
consideradas como isoformas o subtipos de la familia de
isozimas PDE4.

Las PDE4 se caracterizan por una degradacién hidro-
litica de elevada afinidad, selectiva, del nuclet6tido ci-
clico segundo mensajerc, el monofosfato 3',5'-ciclico de

I5)
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adenosina (cAMP), y por una sensibilidad a la inhibicién
por rolipram. En los (ltimos afios se ha descubierto un
cierto nimerc de inhibidores selectivos de PDE4, y 1los
efectos farmacolégicos beneficiosos resultantes de esa
inhibicién han sido mostrados en una diversidad de wmode-
los de enfermedades {(véase, por ejemplo, Torphy et al.,
Environ. Health Perspect., 1994, 102 Suppl. 10, p. 79-B4;
Duplantier et al., J. Med. Chem., 1996, 39, p. 120-125;
Schneider et al., Pharmacol. Biochem. Behav., 1995, 50,
p. 211-217; Banner y Page, Br. J. Pharmacol., 1995, 114,
p. 93-98; Barnette et al., J. Pharmacol. Exp. Ther.,
1995, 273, p. 674-679; Wright et al., Can. J. Physiol.
Pharmacol., 1997, 75, p. 1001-1008; Manabe et al., Eur.
J. Pharmacol., 1997, 332, p. 97-107 y Ukita et al., J.
Med. Chem., 1999, 42, p. 1088-109%). Consecuentemente,
continifia existiendo un considerable interés en la técnica
con vistas al descubrimiento de miAs inhibidores selecti-
vos de PDE4.

Ya se han obtenido resultados exitosos en la técnica
con el descubrimiento y desarrollo de los inhibidores se-
lectivos de PDE4. In vivo, los inhibidores de PDE4 redu-
cen la afluencia de eosinbfilos a los pulmones de anima-
legs expuestos al alergeno al tiempo que se reduce la
broncoconstriccién y la elevada respuesta bronquial que
tiene lugar después de la exposicién al alergeno. Los in-
hibidores de PDE4 también suprimen la actividad de célu-
las inmunes {(incluyendo linfocitos T CD4°, monocitos, cé-
lulas cebadas, y bas6filos), reducen el edema pulmonar,
inhiben la neurotransmisién no-colinérgica no-adrenérgica
excitatoria (eNANC), potencian 1la neurotransmisién
no-colinérgica no-adrenérgica inhibitoria (iNANC), redu-
cen la mitogénesis de la musculatura lisa de las vias
respiratorias, e inducen broncodilatacién. Los inhibido-
res de PDE4 también suprimen la actividad de un cierto
nimero de células inflamatorias asociadas con la patofi-
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siologia de COPD, incluyendo monocitos/macréfagos, linfo-
citos-T CD4°, ecosindéfilos y neutré6filos. Los inhibidores
de PDE4 también reducen la mitogénesis de la musculatura
lisa vascular e interfieren potencialmente con la capaci-
dad de las células epiteliales de las vias respiratorias
para generar mediadores proinflamatorios. A través de la
liberaciétn de proteasas neutras y de hidrolasas é&cidas
procedentes de sus gradnulos, y de la generaciétn de espe-
cies oxigeno reactivas, los neutréfilos contribuyen a la
destruccién de los tejidos asociada con la inflamacién
crénica, y estan adicionalmente implicados en la patolo-
gia de dolencias tales como el enfisema. Por lo tanto,
los inhibidores de PDE4 son particularmente idtiles para
el tratamiento de un gran nGmero de enfermedades, tras-
tornos o dolencias inflamatorias, respiratorias y alérgi-
cas y para heridas y alqunos de ellos estian en desarrollo
clinico principalmente para el tratamiento del asma, CO-
PD, bronquitis y enfisema.

Los efectos de los inhibidores de PDE4 sobre diver-
sas respuestas de células inflamatorias pueden utilizarse
como base para perfilar y seleccicnar inhibidores para
estudios adicionales. Estos efectos incluyen la elevacién
de cAMP y la inhibicién de la produccién supertxido, des-
granulacién, quimiotaxia y liberacidén de factor de necro-
sis tumoral alfa (TNFa) en eosin6filos, neutré6filos y mo-
nocitos.

Algunos derivados de nicotinamida que tienen una
actividad inhibitoria de PDE4 ya han sido sintetizados.
Por ejemplo, la solicitud de patente N° WO 98/45268
describe derivados de nicotinamida que tienen actividad

como inhibidores selectivos de la isozima PDE4D. Estos:

inhibidores de PDE4D selectivos estin representados por
la siquiente férmula:



-

en que r puede ser igqual a 0, (A). puede ser oxigeno y
(B). puede ser NH, o puede ser igual a 0 6 1, R’ y R’ pue-
den tomarse junto con el carbono al cual estadn unidos pa-

ra formar u anillo cicloalquilo(C,-C.), (D), puede estar

p
ausente o puede ser -NH- o -Nalquil(C.-C.)-, g puede ser
igqual a 0 & 1, R' puede estar ausente o puede representar
un carboxi, R puede elegirse entre numerosos sustituyen-
tes entre los cuales estdn un grupc alquilo(C,-C;), ci-
cloalquilo(C.,-C.), arilo(C.-C,,) o heterociclico(C,-C.)
(in)saturado, en que cada unc de dichos cicleoalquilo,
arile o heterociclo puede estar opcionalmente sustituido
con uno a tres sustituyentes.

La solicitud de patente N°® WO 01/57036 también des-
cribe derivados de nicotinamida que son inhibidores de
PDE4 dGtiles en el tratamiento de diversas enfermedades y
dolencias alérgicas y respiratorias inflamatorias, de
férmula:
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en la que en particular: n es 1 6 2, m es 0 a 2, Y es
aC(R®)- o -[N—{(0)]-, W es -0-, S(0),- o -N(R,)-, Q repre-
senta varios anillos entre los cuales los restos cicloal-
quilo(C.-C.) monociclicos, Z es -OR,,, -C(=0)R,, 0CN y R,
se elige entre alquilo, alquenilo, cicloalquilo, fenilo,
bencilo y restos heterociclicos monociclicos.

Sin embargc, todavia existe una enorme necesidad de
inhibidores de PDE4 mejorados que muestren un indice te-
rapéutico mejorado con menos efectos secundarios tales
como por ejemplo émesis.

Asi, la presente invencién se refiere a nuevos deri-
vados de nicotinamida de f6rmula general (1):

R,

R

(1)

en la cual

2 R, Y R, son cada uno un miembro independientemente se-
leccionado entre el grupo formado por &tomo de hidrégeno,
halo, ciano, alquilo(C,-C,) y alcoxi(C,-C,),
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“ X es -0-, -S- o -NH-,

“* R, es un miembro seleccionado entre los grupos formados
por:

(a) fenilo, naftilo, heterocarilo y cicloalquilo(C,-C.),
cada uno opcionalmente sustituido con 1 a 3 sustituyentes
cada uno seleccionado independientemente entre el grupo
formado por halo, ciano, trifluorometilo, trifluoroetilo,
trifluorometoxi, trifluoroetoxi, alquilo(C,-C,), al-
coxi(C.-C,), tioalquilo(C.-C,), -C(=0)NH,, -C(=0) NH-
(alquilo(C,-C,)), hidroxi, -0-C(=0)alquilo(C.-C,), -C(=0}-
0-alquilo(C.-C.) e hidroxialquilo(C.-C,), cicloalquilo(C,-
C.) y cicloalquiloxi(C,-C,), o

(b) los grupos biciclicos conforme a una de las siguien-
tes estructuras {(1.1) a (1.4):

o—/ o C%
(1.1) (1.2) (1.3) (1.4)

en la que el simbolo "*" indica el punto de unién de
cada férmula parcial (1.1) a (1.4) a la porcifn restante
de f6rmula (1),

% Y es un miembro seleccionado entre el grupo formado
por las férmulas parciales (1.5) a (1.8):

Ry

Jon e gl gl on

(1.5) (1.8) .n (1.8)
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en la que el simbolo "*" indica el punto de unién de
cada férmula parcial (1.5) a (1.8) a las porciones -NH-
restantes de f6rmula (1) y "**" indica el punto de unién
de cada fdérmula parcial (1.5) a (1.8) a las porciones 2
regtantes de f6rmula (1),

y en que R. es un miembro seleccionado entre los grupos
formados por alquilo(C,-C,) y alquil(C,-C,)-fenilec, en
que dicho grupo fenilo estd opcionalmente sustituido in-
dependientemente con 1 a 3 sustituyentes cada uno selec-
cionado entre el grupo formado por halo, ciano, alqui-
lo(C,-C,}, alcoxi(C.-C,), hidroxi, hidroxialquiloc(C,-C,),
dcido carboxilico (-COOH) , -C(=0) -0-alquilo(C.-C,),
haloalquilo(C.-C,) y -C{O)NH,,

% 2 es un miembro seleccionado entre el grupc formado
por las férmulas parciales (1.9) a (1.15):

./ji\ ,’ﬁ\ ve 00443 CLNOO
ONT SN S\
- -w H L) e L H
(1.9) (1.10) (1.11) (1.12)
q 0,09 q
H B\ /) .w
- )\/N';s:\/ " ' /s..~H )k . )j\/ﬁ\n/
O O o
(1.13) (1.14) (1.15)

en la que el simbolo "*" indica el punto de unifén de ca-
da férmula parcial (1.9) a (1.15) a las porciones Y res-
tantes de f6rmula (1) y "**" indica el punto de uniém de
cada férmula parcial (1.9) a (1.15) a las porciones R,
restantes de f6rmula (1),

< o alternativamente Y-Z juntos representa un grupo de
f6rmula (1.16):

(53
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NH

(1.16)

en la que el simbolo "*" indica el punto de unién de la
fé6rmula parcial (1.16) a las porciones -NH- restantes de
férmula (1) y "**" indica el punto de unidén de la férmula
parcial '1.16) a las porciones -R, restantes de férmula
(1),

< y R, es un miembro seleccionado entre el grupo formado
por:

(a) fenilo, naftilo, hetercarilo y cicloalquilo(C,-C,),
cada uno opcionalmente sustituido con 1 a 3 sustituyentes
cada uno selecciocnado independientemente entre el grupo
formado por Aacido carboxilico (-COOH), -C(=0)-0-alquilo-
(C.-C,), alquil{C.-C,)-COOH, alquil(C.-C,)-C(0)-0-alquilo-
(C.-C.), halo, ciano, -C(=0)NH,, alquilo(C.-C,), alcoxi(C.-
C.), haloalquilo(C.-C.), hidroxi e hidroxialquilo(C.-C,), o
(b) alquile(C.-C.) opcionalmente sustituido con 1 6 2
sustituyentes independientemente seleccionados entre el
grupo formado por un grupo hidroxi, &cido carboxilico, -
C(=0) -0Oalquilo(C.-C,), fenilo, naftilo, heteroarilo o ci-
cloalquilo(C.-C.), en que dichos grupos fenilo, naftilo,
heteroarilo y cicloalquilo(C,-C,) estdn opcionalmente
sustituidos con 1 a 3 sustituyentes cada uno seleccionado
independientemente entre el grupo formado por &cido car-
boxilico (-COOH), C(=0)0Oalquilo(C,-C,}), halo, ciano, -
C(=0O)NH,, alquilo{C,-C,), alcoxi(C.-C,), haloalquilo(C,-C,),
hidroxi e hidroxialquilo(C,-C,),

o, si es apropiado, sus sales y/o tautémeros isbmeros,
solvatos, polimorfos, variaciones isotdpicas y metabo-
litos farmacéuticamente aceptables del mismo,
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con la condicién que:

1) cuando:

“* R. se selecciona entre el grupo formado por &tomo de
hidrégeno, halo y metilo

< R, es un atomo de hidrégeno,

“ X es -0-,

* R, es un fenilo sustituido con un tiocalquilo(C,-C,) en
la posicién 3 6 4 de dicho fenilo y estd también opcio-
nalmente sustituido con 1 sustituyente seleccionado entre
el grupo formado por halo, alquilo(C.-C,) y alcoxi(C,-C,),

% Y es una f6rmula parcial (1.5) o (1.8)

| )C(“\.. | /O:;‘\..

(1.5) (1.8)

en la que el simbolo "*" indica el punto de unién de cada
férmula parcial a las porciones -NH- restantes de f£6rmula
(1) y "**" jndica el punto de unién de cada fé6rmula par-
cial a las porciones Z restantes de f6rmula (1), y en que
R. es un miembro seleccionado entre los grupos formados
por alquilo(C.-C,) y alquil(C,-C,)-fenilo, en que dicho
grupo fenilo esti opcionalmente sustituido con halo, al-
quilo(C,-C,), alcoxi(C,-C,) o hidroxi, y

 Z es un radical -C(=0)-

entonces R, no puede ser:

a) un cicloalquilo(C,-C,) opcionalmente sustituido con
alquilo(C,-C,),

b) un fenilo o un anillo heterociclico de 5 6§ 6 miembros
que incorpora 1 a 3 hetercidtomo(s) seleccionado(s) inde-
pendientemente entre N, O y S, cuyo fenilo y anillo hete-
rociclico estan cada uno opcionalmente sustituidos con
hidroxi, halo, alquilo(C,-C,) o alcoxi(C,-C,)}), o

}ot
(S5
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¢) un alquilo(C,-C.) opcionalmente sustituido con un
hidroxi, o con un fenilo o un anillo heterociclico de 5 &
6 miembros que incorpora 1 a 3 heteroatomo(s) selecciona-
do(s) independientemente entre N, O y S, cuyo fenilo y
anillo heterociclico estd cada uno opcionalmente susti-
tuido con hidroxi, halo, alquilo(C,-C,) o alecoxi(C,-C,),

2) y cuando:

** R, se selecciona entre el grupo formado por un &tomo de
hidrégeno, halo y metilo,

** R, es un dtomo de hidrégeno,

> X es -0-,

* R, es un fenilo sustituido con un tiocalquilo(C.-C,) en
la posicién 3 6 4 de dicho fenilo y estd también opcio-
nalmente sustituido con 1 sustituyente seleccionado entre
el grupo formado por halo, alquilo(C.-C,) y alcoxi(C.-C,),
Y

% Y-Z representa una £5rmula parcial (1.16):

0O

NH

(1.16)

en la que el simbolo "*" indica el punto de unién de la
f6rmula parcial (1.16) a las porciones -NH- restantes de
f6rmula (1) y "**" indica el punto de unién de la f6rmula
parcial (1.16) a las porciones -R, restantes de férmula
(1),

entonces R, no puede ser:

a) un cicloalquilo(C,-C,) o

b) un alquilo(C,-C,) opcionalmente sustituido con un fe-
nilo o un anillo heterociclico de 5 6 6 miembros que in-
corpora 1 a 3 heterodtomo(s) seleccionados independiente-

{<6)
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mente entre N, O y S, cuyo fenilo y anillo heterociclico
estdn cada uno opcionalmente sustituidos con hidroxi,
halo, alquilo(C.-C,) o alcoxi(C.-C,),

3, y cuando:

< R. se selecciona entre el grupo formado por &atomo de
hidrégeno, halo y metile,

* R, es un atomo de hidrégeno,

% X es -0-,

% R, es un fenilo sustituido con un tiocalquilo({(C.,-C,) en
la posicidén 3 6 4 de dicho fenilo y estd también opcio-
nalmente sustituido con 1 6 2 sustituyente(s) cada uno
independientemente seleccionado entre el grupo formado
por halo, alquilo(C.-C,) y alcoxi(C.-C,), y

% Y es una f6rmula parcial (1.6):

o

(1.8)

en la que el simbolo "** indica el punto de unién de cada
f6rmula parcial a las porciones -NH- restantes de férmula
(1) y "**" indica el punto de unidn de cada férmula par-
cial a las porciones Z restantes de f£6rmula (1),

Y

% Z es un radical -C(0)-,

entonces R, no puede ser un alquilo(C,-C,) opcionalmente
sustituido con un hidroxi, o con un anillo heterociclico
de 5 6 6 miembros que incorpora 1 a 3 heterodtomo(s) se-
leccionado(s) independientemente entre N, O y S.

Se ha encontrado que estos derivados de nicotinamida
son inhibidores de isoenzimas PDE4, particularmente Gti-
les para el tratamiento de enfermedades y dolencias in-
flamatorias, respiratorias y alérgicas, mostrando una ex-
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celente utilidad terapéutica e indice terapéutico.

En la aquil anterior férmula general (1), halo signi-
fica un &tomo de haldgeno seleccionado entre el grupo
formado por flior, cloro, bromo y yodo en particular £1G-
or o cloro.

Los radicales alquilo(C.-C,) o alquilo(C,-C.) signi-
fican un grupo de cadena lineal o ramificada que contiene
respectivamente 1 a 4 y 1 a 6 atomos de carbono. Esto
también se aplica si llevan otros sustituyentes o se en-
cuentran como sustituyentes de otroe radicales, por ejem-
plo en radicales alcoxi(C.-C,), radicales tiocalquileo(C,-
C,), radicales haloalquilo(C.-C,), radicales hidroxialqui-
lo{(C.-C,), radicales C(=0)0-alquilo{C.-C,} etc. Ejemplos
de radicales alquilo(C.-C,) y alguilo(C.-C,) adecuados son
metilo, etilo, n-propilo, iseo-propilo, n-butilo, iso-
butilo, sec-butilo, terc-butilo, pentilo y hexilo. Ejem-
plos de radicales alcoxi(C,-C.) adecuados son metoxi,
etoxi, n-propiloxi, iso-propiloxi, n-butiloxi, iso-
butiloxi, sec-butiloxi y terc-butiloxi. Ejemplos de radi-
cales tiocalquilo(C.-C,) adecuados son tiometilo, tioeti-
lo, tio-n-propilo, tio-iso-propilo, tio-n-butilo, tio-
iso-butilo, tio-sec-butilo y tio-terc-butilo. Los radica-
les haloalquilo(C.-C,) son radicales alquilo sustituidos
con halo. Pueden contener 1, 2, 3, 4, 5, 6 6 7 atomos de
haldégeno, si no se establece otra cosa. Dicho halo prefe-
riblemente es un fldor, un cloro, un bromo o un yodo, en
particular flior o cloro. Por ejemplo en un radical al-
quilo sustituido con fldor, un grupo metilo puede estar
presente como un grupo trifluorometilo. Lo mismo se apli-
ca a radicales hidroxialquilo(C.-C,) excepto que son ra-
dicales alquilo sustituidos por un grupo hidroxi (-OH).
De acuerdo con una realizaci6n preferida de dicha inven-
cién, tales radicales contienen un sustituyente hidroxi.
Ejemplos de radicales hidroxialquilo(C.-C,) adecuados son
hidroximetilo, 1l-hidroxietilo 6 2-hidroxietilo.

l6)
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Los radicales cicloalquilo(C,-C,) representan anillos
monociclicos saturados de 3 miembros a 8 miembros. Ejem-
plos de radicales cicloalquilo(C,-C.) adecuados son en
particular ciclopropilo, ciclobutilo, ciclopentilo, ci-
clohexilo, cicloheptilo y ciclooctilo. Este radical puede
estar opcionalmente sustituido como se indica en la defi-
nicién de R,. Ejemplos de radicales cicloalquilo{(C,-C,}
sustituidos son por ejemplo 2-metilciclohexilo, 3-
metilciclohexilo, 4-metilciclohexilo, S5-metilciclohexilo,
6-metilciclohexilo, 2-hidroxiciclohexilo, 3-hidroxiciclo-
hexilo, 4-hidroxiciclohexilo, 5-hidroxiciclohexilo, 6-
hidroxiciclohexilo, 2-fluorociclohexilo, 3-fluorociclohe-
xilo, 4-fluorociclohexile, 5-fluorociclohexilo, 6-fluo-
rociclohexilo, 2-metil-3-hidroxiciclohexilo, 2-metil-4-
hidroxiciclohexilo, 2-hidroxi-4-metilciclohexilo, etc.

En la férmula general (1) anterior, heterocarilo es
un radical de un sistema aromitico monociclico o polici-
clico que tiene 5 a 14 miembros de anillo, que contiene
1, 2, 3, 4 6 5 heterodtomo(s) dependiendo en nimero y ca-
lidad del nimerc total de miembros de anillo. Ejemplos de
heterodtomos son nitrégenoc (N), oxigeno (0) y azufre (S).
Si contiene varios heterodtomos, pueden ser iguales o di-
ferentes. Los radicales heteroarilo también pueden ser
sin sustituir, monosustituidos o polisustituidos, como se
indica en la definicién de R, y R, anteriores para férmula
general (1) de acuerdo con la presente invencién. Prefe-
riblemente hetercarilo es un radical aromiatico monocicli-
co o biciclico que contiene 1, 2, 3 6 4, en particular 1,
2 6 3, heteroatomos idénticos o diferentes seleccionados
entre el grupo formado por N, O y S. Hetercarilo particu-
larmente preferido, es un radical aromitico monociclico o
biciclico que tiene 5 a 10 miembrcs de anillo, en parti-
cular un radical aromético monociclico de 5 miembros a 6
miembros que contiene (i) de 1 a 4 heterocdtomo(s) nitré-
geno o (ii) 1 6 2 heterodtomo(s) nitrbégeno y 1 heteroéto-
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mo oxigeno 6 1 heterocdtomo azufre o (iii) 1 & 2 heteroa-
tcomo(s8) oxigeno o azufre. Ejemplos de radicales heteroa-
rilo adecuados son los radicales derivados de pirrol, fu-
rano, £furazano, tiofeno, imidazol, pirazol, oxazol,
isoxazol, tiazol, isotiazol, tetrazol, triazina, piridi-
na, pirazina, pirimidina, piridazina, indolizina, indol,
isoindol, indazol, purina, naftiridina, ftalazina, quino-
lina, isoquinolina, quinoxalina, quinazolina, cinolina, y
derivados benzo fusionados de estos heterocarilos, tales
como por ejemplo benzofurano, benzotiofeno, benzoxazol, y
benzotiazol. Particularmente preferidos son los radicales
heteroarilo seleccionados entre pirrolilo, pirazolilo,
1,2,3-triazolilo, 1,2,4-triazolilo, tetrazolilo, oxazoli-
lo, isoxazolilo, tiazolilo, isotiazolilo, 1,2,4-
oxadiazolilo, 1,3,4-oxadiazolilo, furanilo, tienilo, pi-
ridinilo, piridazinilo, pirimidinile, y pirazinilo. El
nitrégeno de los radicales heterocarilo también puede es-
tar presente como N-6xidos o como sales cuaternarias.

En la férmula general (1) de acuerdo con la presente
invencibn, cuando un radical es mono- o poli-sustituido,
dicho(s) sustituyente(s) puede estar localizado en cual-
quier posicidén(es) deseada. También, cuando un radical
esta polisustituido, dichos sustituyentes pueden ser
iguales o diferentes, a menos que se establezca otra co-
sa.

Los derivados de nicotinamida de f6rmula (1) pueden
prepararse usando procedimientos convenciocnales tales co-
mo por log siguientes métodos ilustrativos en los cuales
R.,, R;, R,, R;, X, Y, vy Z son como se ha definido previa-
mente para los derivados de nicotinamida de £&6rmula (1) a
menos que se establezca otra cosa.

Cuando Z en la f6rmula general (1) representa un
grupo de f6rmula parcial (1.9) a (1.15), los derivados de
nicotinamida de £f6rmula (1) pueden prepararse partiendo
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de un compuesto de f£6rmula (2.1):

(2.1)

en la que R,, R,, X, R, e Y son como se ha descrito pre-
viamente para los derivades de nicotinamida de £6rmula
(1) .

Cuando Z representa un grupo de férmula parcial
(1.11), (1.12) o (1.14), los compuestos de f6rmula (2.1)
se hacen reaccionar con el correspondiente derivado clo-
ruro de R,-sulfonilo (R,SO,C1 o R,NHSO,Cl o R,C{0O)NHSO,Cl)
en un disolvente adecuado (por ejemplo diclorometano) y
en presencia de una base orgénica (por ejemplo trietila-
mina) a una temperatura que varia de 0°C a temperatura
ambiente (aproximadamente 20-C).

Cuando Z representa un grupc de férmula parcial
(1.9), (1.13) o (1.15), los compuestos de f6rmula (2.1)
se hacen reaccionar con el correspondiente derivado de
dcido R,-carboxilico (R,COOK o R,SO.NH-CH,-COOH o R,C(O)NH-
CH2COOH) usando un agente activante en presencia de un
disolvente adecuado (por ejemplo dimetilformamida) y una
base organica (por ejemplo N-metilmorfolina) a temperatu-
ra ambiente. La activacién del &cido puede consequirse
usando por ejemplo:

a) l-hidroxibenzotriazol e  hidrocloruro de 1-(3-
dimetilaminopropil) -3-etilcarbodiimida, o

b) carbonildiimidazol, o

c) cloruro de oxalilo y dimetilformamida (con dicloro-
metano como disolvente).

d) hexafluorofosfato de  o-(7-azabenzotriazol-1-il)-
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wrl

N,N,N',N'-tetrametiluronio (reactivo HATU)

Cuando Z representa un grupo de £fdérmula parcial
(1.10), los compuestos de £f&6rmula :2.1) pueden hacerse
reaccionar con carbonildiimidazol en un disolvente ade-
cuado (tal como diclorometano) o con un equivalente de
fosgeno (tal como trifosgeno) vy el intermedio obtenido se
hace reaccionar con una amina que lleva el sustituyente
R.. .

Debe enfatizarse que cuando R, y R, en los derivados
de nicotinamida de f6rmula (1) representan anillos fenilo
sustituidos con alcoxi, estas estructuras pueden conver-
tirse en el analoge hidroxi utilizando ciertas condicio-
nes de desproteccién bien conocidas para el experto en la
técnica. Similarmente, cuando R, contiene una funcio-
nalidad éster, estas estructuras pueden convertirse f&-
cilmente en el &cido carboxilico por simple saponi-
ficacidén utilizando hidréxidos de metal alcalino bien co-
nocidos por el experto en la técnica.

Los compuestos de f£Ormula general (2.1) pueden pre-
pararse por separacién del grupo protector "Prot" de los
compuestos de férmula general (3.1):

Y
N~ N\
H Prot  34)

en la que R,, R,, X, R, e Y son como se describid ante-
riormente para los derivados de nicotinamida de férmula
(1) y Prot es un grupo protector adecuado, que incluye
pero no estd limitado a bencilo o a carbamato (por ejem-
plo, butoxicarbonilo),
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por métodos bien conoccidos para los expertos en la técni-
ca.

Los compuestos de férmula (3.1) pueden prepararse de
acuerdo con dos rutas sintéticas. La primera ruta sinté-
tica se muestra en el esquema 1:

R, = OR' R, N OR’
® -~ 1

R c RXH Ry” N I
© ™ 5y R

en que R., R;, X, R,, e Y Prot son como se ha descrito
previamente y R' representa un radical alquilo(C.-C,).

En un procedimiento tipico el éster nicotinato de la
férmula (6) puede hacerse reaccionar con el alcohol, tiel
o amina de férmula R,XH (7) apropiado en el disolvente
apropiado (por ejemplo dimetilformamida o dioxano) conte-
niendo una base, tal como carbonato de cesio, a tempera-
turas comprendidas entre la temperatura ambiente y 100°C
para dar un compuesto de férmula (5.1). Este puede sapo-
nificarse con un hidrbSxido alcalino para dar un &cido de
f6xrmala (4.1) que después se convierte en un compuesto de

63
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férmula (3) por reaccién con una diamina monoprotegida de
férmula NH,-Y-Prot, utilizando un agente activante tal
como los descritos en uno de los métodos de activacién
indicados anteriormente (esto es, a) l-hidroxibenzotri-
azol e hidroclorurc de 1-(3-dimetilaminopropil-3-etil-
carbodiimida o b) carbonildiimidazol o ¢) cloruro de oxa-
lilo y dimetilformamida, con diclorometano como disolven-
te).

De acuerdo con otra alternativa, los compuestos de
férmula (3.1) pueden prepararse como se muestra en el es-

quema 2:
&)
R
Y7 F Y on
Ry N @ Ry W o
®) (52)
H,N"Y“Pm
R A (8
) I = H Prot R.' N N/Y\PM
Ry N X P
| RYH R; a.
R,
(3.1) M 4.2)
Esquema 2

en que R,, R,, X, R,, Y, R' y Prot son como se ha descrito
previamente.

En un procedimiento tipico el éster nicotinato de
f6rmla (6) puede hidrolizarse utilizando un hidréxido de
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metal alcalino en un &cido nicotinico de la £6rmula
(5.2), que se hace reaccionar con una diamina monoprote-
gida de la férmula NH,-Y-Prot, utilizando uno de los mé-
tocdos de activacién indicados anteriormente. La cloropi-
ridina de férmula (4.2) obtenida en la etapa precedente
puede, después, hacerse reaccionar con el alcochol, tiol o
amina de férmula R.XH (7) apropiado en el disolvente
apropiado (por ejemplo, dimetilformamida o dioxano) con-
teniendo una base, tal como carbonato de cesio, a tempe-
raturas comprendidas entre 1la temperatura ambiente
(aproximadamente 20°C) y 100°C.

Los compuestos de foérmula (6) y (7), asi como 1la
diamina monoprotegida de férmula NH,-Y-Prot, son o bien
comerciales o pueden prepararse por procedimientos con-
vencionales bien conocidos por los expertos en la técni-
ca.

Cuando Y-Z en la f6rmula general (1) representa jun-
to al grupo de férmula parcial (1.16), los derivados de
nicotinamida de la f6rmula (1) pueden prepararse a partir
de un compuesto de fdédrmula (2.2):

en la que R,, R;,, X y R, son como se describieron previa-
mente para los derivados de nicotinamida de f£6rmula (1),
por reaccién de una amina que lleva un sustituyente R, y
utilizando uno de los métodos de activacidén indicados an-
teriormente.

Los compuestogs de f6rmula (2.2) pueden prepararse a

69
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partir del correspondiente éster de férmula (3.2):

o /O,cooa
R, "
H

(3.2)

en la que R., R.,, X, vy R, son como se ha descrito previa-
mente para los derivados de nicotinamida de f6rmula (1),
y R" representa un radical alquilo(C.-C,) o un radical
bencilo. Si R" representa un radical alquilo{(C.-C,), los
compuestos de férmula (2.2) se obtienen via saponifica-
cién conforme a los procedimientos estdndar, los otros
compuestos de férmula (2.2) se obtienen via hidrogenacién
conforme a procedimientos estdndar bien conocidos por los
expertos en la técnica.

Los compuestos de férmula (3.2) pueden prepararse de
acuerdo con dos rutas sintéticas. La primera ruta sinté-
tica se muestra en el esquema 23:

0
R. . R .
OR" -\T"\ﬁ/’“\OH
. & > L
R° N Cl RSN el
(6) T (B.2)
' + 4-amino~ciclohexil-
| carboxilato de alquil
o - - \__ /CmR" : o Cmall
n H ;
BN S ~~ R'-\/\)L /O/
. H < ‘ ﬁ
RSN X + RyXH ,J\\-/
- i (7 R, N 1
(3.2) R,

{4.3)

(%
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Esquema 3

en que R.,, R;, X, R,, R' y R" son como se ha descrito pre-
viamente.

En un procedimiento tipico, el &acido nicotinico de
férmula (5.2), gue se obtiene a partir de un compuesto de
féormula (6) como se ha descrito previamente, puede hacer-
se reaccionar con un 4-aminociclohexilcarboxilato de al-
quileo utilizando uno de los métodos de activacién indica-
dos anteriormente. La cloropiridina de f6rmula (4.3) se
hace reaccionar después con el alcohol, tiol o amina de
f6rmula R.XH (7) apropiado en el disolvente apropiado
(por ejemplo, dimetilformamida o dioxano) conteniendo una
base, tal como carbonato de cesio, a temperaturas com-
prendidas entre la temperatura ambiente (aproximadamente
20°C) y 100°C.

De acuerdo con otra alternativa, los compuestos de
f6rmula (3.2) pueden también prepararse directamente a
partir de compuestos de f£6rmula (4.1) como se ha descrito
previamente:

| @n

mediante reaccidén con un 4-aminociclohexilcarboxilato de
alquilo utilizando uno de los métodos de activacién indi-
cados anteriormente. Dicho compuesto de £6rmula (1.4)
puede prepararse como ya se ha descrito aqui anteriormen-
te.

De acuerdo con una alternativa final, los derivados
de nicotinamida de f6rmula (I) tambi&én pueden prepararse

(3]
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por reaccidén del acido de férmula (4.1) como se describié
anteriormente:

RS Fow

con un derivado de amina de f£6rmula (8): NH,-Y-Z-R,,
utilizando unoc de los métodos de activacién indicados an-
teriormente. Dicho compuesto de férmula (4.1) puede pre-
pararse como ya se describié aqui anteriormente.

El derivado de amina de f6rmula (8) puede prepararse
de acuerdo con el siguiente esquema 4:

Ho/z\n‘ ——— PI{“\(Z\H‘ r— H'N\Y,l\.n‘
(9)

PA 4
(10) Pro—N @

Esquema 4

En que R, Z e Y son como se describieron anteriormente
para los derivados de nicotinamida de f6rmula (1) y Prot
es un grupo protector adecuado, que incluye pero no esta
limitado a bencilo o a carbamato (por ejemplo, butoxicar-
bonilo) .

En un procedimiento tipico, la amina protegida Prot-
NH-Y puede hacerse reaccionar con el &cido de £f6rmula
(10), utilizando uno de los métodos de activacién indica-
dos anteriormente. La desproteccién del compuesto resul-
tante de f6rmula (9) por métodos bien conocidos para los
expertos en la técnica, proporciona la amina de £f6rmula
(8).

(32
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Los compuestos de f6rmula (10) asi como la amina mo-
noprotegida de férmula Y-Prot-NH-Y, son o bien comercia-
les o bien pueden prepararse por procedimientos conven-
cionales bien conocidos por el experto en la técnica.

Todas las reacciones anteriores y las preparaciones
de los nuevos productos de partida utilizados en los mé-
todos precedentes son convencionales y los reactivos y
condiciones de reaccién apropiados para su realizacibn o
preparacién asi como los procedimientos para el aisla-
miento de los productos deseados seran bien conocidos pa-
ra los expertos en la técnica con referencia a la biblio-
grafia previa y a los ejemplos y preparaciones de aqui.

Para alguna de las etapas de los procedimientos de
preparacién de los derivados de nicotinamida de £6rmula
(1) descritos anteriormente, puede ser necesario proteger
las funciones potencialmente reactivas que no se desee
que reaccionen. En tal caso, puede utilizarse cualquier
radical protector compatible. En particular, pueden uti-
lizarse métodos tales como los descritos por T.W. GREENE
(Protective Groups in Organic Synthesis, A. Wiley-
Interscience Publication, 1981) o por McOMIE (Protective
Groups in Organic Chemistry, Plenum Press, 1973).

También, los derivados de nicotinamida de f6rmula
(1) asi como los intermedios para la preparacidén de los
mismos pueden purificarse de acuerdo con diversos métodos
bien conocidos, tales como por ejemplo cristalizacién o
cromatografia.

De acuerdo con el primer aspecto, son particularmen-
te preferidos los derivados de nicotinamida de f6rmula
(1) en la cual:

* R, ¥ R, son cada uno un miembro independientemente se-
leccionado del grupo formado por un &tomo de hidrégeno,
halo, ciano, alquilo(C,-C,) y alcoxi(C,-C,),

® X es -0-,

< R, es un miembro seleccionado entre los grupos formados

%
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por:
(a) fenilo opcionalmente sustituido con 1 a 3 sustituyen-
tes cada uno seleccionado independientemente del grupo
formado por halo, ciano, trifluorometilo, trifluorome-
toxi, alquilo(C.-C,) o alcoxi(C,-C.}, tioalquilo(C.-C,},
-C(=0)NH., -C(=O)NH(alquilo(C,-C,)}, hidroxi, -0-C{(=0)-
alquilo(C.-C,), -C(0)-0O-alquila(C,-C,) e hidroxi alqui-
lo(C.-C,), cicloalquilo(C.-C.) y cicloalquiloxi(C,-C.), ©
(b) los grupos biciclicos conforme a una de las siguien-
10 tes estructuras {(1.1) a (1.4):

n

o i ? o)
o—/ o Q/ %
(1.1) (1.2) (1.3) (1.4)

en que el simbolc "*" indica el punto de unién de cada
férmula parcial (1.1) a {(1.4) a la porcidén restante de
férmula (1),

“» Y es un miembro seleccionado del grupo formado por las
formulas parciales (1.5) a (1.B):

=
(8 )

"

o oomT o

(1.8) (1.7 (1.8)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial (1.5) a (1.8) a las porciones -NH- res-
tantes de f6rmula (1) y "#**" indica el punto de unién de
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cada férmula parcial (1.5) a (1.8) a las porciones Z res-
tantes de f6rmula (1),

Yy en que R. es un miembro seleccionado entre los grupos
formados por alquilo(C.-C,) y alquil(C.-C,)-feniloc, en que
dicho grupo fenilo estd opcionalmente sustituido con 1 a
3 sustituyentes seleccionado independientemente cada uno
del grupo formade por halo, ciano, alquilo(C,-C,), al-
coxi (C.-C,), hidroxi, hidroxialquilo(C.-C,), 4&cido car-
boxilico, -C(0)-0-alquilo(C,-C,), haloalquilo{C.-C,) y -
C{(=0)NH,,

% Z es un miembro seleccionado del grupo formado por las
férmulas parciales (1.9) a (1.11) y (1.15):

i I 0\ 2 i/H
o ‘s' N e
. N e Y
0

- a*w H * [ 1] *

(1.9) (1.10) (1.11) (1.15)

en que el simbolo "*" indica los puntos de unién de cada
férmula parcial {(1.9) a (1.11) y (1.15) a las porciones Y
restantes de f6rmula (1) y "+**" indica el punto de unién
de cada f6rmula parcial (1.9) a (1.11) y (1.15) a las
porciones R, restantes de férmula (1),

“* o0 alternativamente Y-Z juntos representan un grupc de
f6rmula (1.16):

O

)

(1.16)

en que el simbolo "*" indica el punto de unién de la £6x-
mula parcial (1.16) a las porciones -NH- restantes de
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férmula (1) y "**" indica el punto de unién de la £6rmula
parcial (1.16) a las porcionese -R, restantes de f£6rmula
(1),

“ ¥y R, es un miembro seleccionado entre los grupos forma-
dos por:

(a) fenilo, naftilo, heteroarilo y cicloalquilc(C,-C,),.
cada uno opcionalmente sustituido con 1 a 3 sustituyentes
seleccionados independientemente cada uno del grupo for-
mado por &acido carboxilico (-COOH), -C(=0)-0-alquilo(C,-
C,), alquil{C.-C,)-COOH, alquil(C,-C,)-C(=0)-0-alquilo(C,-
C,), halo, ciano, -C(=0)NH,, alquilo(C.-C,), alcoxi(C,-C,),
haloalquilo(C.-C,), hidroxi e hidroxialquilo(C.,-C,), o

(b} alquilo(C.-C.) opcionalmente sustituido con 1 6 2
sustituyentes independientemente seleccionados entre el
grupo formado por un grupo hidroxi, &dcido carboxilico, -
C{(=0) -0-alquilo(C,-C,), fenilo, naftilo, heterocarilo o
cicloalquilo(C.-C.), en que dichos grupos fenilo, naftilo
heteroarilo y cicloalquileo(C,-C,) estd cada uno opcional-
mente sustituido con 1 a 3 sustituyentes cada uno inde-
pendientemente seleccionado del grupc formado por &cido
carboxilico, C(C=0)0alquilo(C.-C,}, halo, ciano, -
C(=0)NH,, alquilo(C.-C,) o alcoxi(C.-C,), haleocalquilo{(C.-
C,), hidroxi e hidroxialquilo(C,-C.),

o, si es apropiado, sus sales y/o isémeros, tautdmeros,
solvatos, polimorfos, variaciones isotépicas y metaboli-
tos farmacéuticamente aceptables del mismo,

con la condicién de que:

1) cuando:

% R. se selecciona del grupo formado por un &tomo de
hidr6geno, halo y metilo

% R, es un atomo de hidrégeno,

e X es -0-,

< R, es un fenilo sustituido con un ticalquilo(C,-C,) en
la posicién 3 & 4 de dicho fenilo y también est& opcio-
nalmente sustituido con 1 sustituyente seleccionado del
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grupo formado por halo, alquilo(C.-C.) y alcoxi(C.-C,),
% Y es una férmula parcial (1.5) o (1.8):

(1.5) (1.8)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial a las porciones -NH- restantes de f6rmula
(1) y "**" indica el punto de unién de cada f6rmula par-
cial a las porciones Z restantes de férmula (1), vy en que
R, es un miembro seleccionado entre el grupo formado por
alquilo(C.-C,) y alquil(C,-C,)-fenilo, en que dicho grupo
fenilo estd opcionalmente sustituido con halo, alqui-
lo(C.-C)), alcoxi(C.-C,) o hidroxi, y

“ Z es un radical -C(=0)-

entonces R, no puede ser:

a) un cicleoalquilo(C,-C,) opcionalmente sustituido con
alquilo(C.-C.),

b) un feniloc o un anillo heterociclico de 5 & 6 miembros
que incorpora 1 a 3 heterodtomo(s) seleccionado(s) inde-
pendientemente entre N, 0O y S, estando dicho fenilo vy
anillo heterociclico cada uno opcionalmente sustituido
con hidroxi, halo, alquilo(C.-C.} o alcoxi{C.-C.), o

c) un alquilo(C,-C.) opcionalmente sustituido con un
hidroxi, o con un fenilo ¢ un anillo heterociclico de 5 6
6 miembrogs que incorpora 1 a 3 heteroitomo(s) selecciona-
dos independientemente entre N, O y S, estando el fenilo
Y el anillo heterociclico cada uno opcionalmente esusti-
tuidos por hidroxi, halo, alquilo(C.-C,) o alcoxi(C,-C,),
2) y cuando:

% R, se gelecciona entre el grupo formado por un &tomo de
hidr6geno, halo y metilo,

% R, es un tomo de hidrSgeno,
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* X es -0-,

¢ R, es un fenilo sustituido con un tiocalquilo(C.-C,} en
la posicidn 3 6 4 de dicho fenilo y esti también opcio-
nalmente sustituido con 1 sustituyente selecciocnado entre

el grupo formado por halo, alquilo(C.-C,) y alcoxi(C.-C,},
v

-

* Y-Z representa una fb6rmula parcial (1.16):

O

NH

(1.18)

en que el simbolo "*" indica el punto de unién de la £ér-
mula parcial (1.16) a las porciones -NH- restantes de
férmula (1) y "**" jindica el punto de unién de la fédrmula
parcial (1.16) a las porciones R, restantes de la f6rmula
1),

entonces R, no puede ser:

a) un cicloalquilo(C,-C.) o

b) un alquilo(C.-C.) opcionalmente sustituido con un fe-
nilo o un anillo heterociclico de 5 6 6 miembros gque in-
corpora 1 a 3 heteroatomo(s) seleccionados independiente-
mente entre N, O y S, estando el fenilo y el anillo hete-
rociclico cada uno copcionalmente sustituido con hidroxi,
halo, alquilo(C.-C,) o alcoxi(C.-C,),

3) y cuando:

% R, se selecciona entre el grupo formado por un &tomo de
hidrégeno, halo y metilo,

% R,es un dtomo de hidrégeno,

% X es -0-,

% R, es un fenilo sustituido c¢on un tioalquilo(C,-C,} en
la posicién 3 6 4 de dicho fenilo y esti también opcio-
nalmente sustituido con 1 6 2 sustituyente{s) cada uno
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independientemente seleccionado entre el grupo formado
por halo, alquilo(C,-C,) y alcoxi(C.-C,), vy
* Y es una férmula parcial (1.6):

P e

(1.6)

en que el simbolo "*" jindica el punto de unidén de cada
f6rmula parcial a las porciones -NH- restantes de la f6r-
mula (1) y "**" indica el punto de unién de cada f6rmula
parcial a las porciones Z restantes de la f&6rmula (1), y
% Z es un radical -C(=0)-,
entonces R, no puede ser un alquilo(C,-C;) opcionalmente
sustituido con un hidroxi, o por un anillo heterociclico
de 5 6 6 miembros que incorpora 1 a 3 heterocdtomo(s) se-
leccionado(s) independientemente entre N, O y S.

Mas particularmente preferidos son los derivados de
nicotinamida de fé6rmula (1) en la cual:
“ R,y R, son cada uno un miembro independientemente se-

leccionado del grupo formado por un Atome de hidrégenoc y
halo,

* X es -0-,

*» R, es un miembro seleccionado entre los grupos formados
por:

(a) fenilo opcionalmente sustituido con 1 6 2 sustituyen-
tes seleccionado cada uno independientemente del grupo
formado por halo, alquilo(C,-C,}, alcoxi(C,-C,), trifluo-
rometilo, trifluorometoxi, cicloalquilo{C,-C,), cicloal-
quiloxi (C,-C,) y tiocalquilo(C,-C,), o

(b} los grupes biciclicos conforme a una de ias siguien-
tes esatructuras (1.1), (1,3) o (1.4):
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0
C J{ P %
(1.1) (1.3) (1.4)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial (1.1), (1,3) o (1.4) a la porcién restan-
te de f6rmula (1),

* Y es un miembro seleccionado del grupo formado por las
f6rmulas parciales (1.5) a (1.8):

o o m o

(1.5) (1.8) (1.0 (1.9)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial (1.5) a (1.8) a las porciones -NH- res-
tantes de f£6rmula (1) y "**" indica el punto de unién de
cada férmula parcial (1.5) a (1.8) a las porciones Z res-
tantes de f6rmula (1),

Y en que R es un grupo alquil(C.-C,)-fenilo en que dicho
fenilo estd opcionalmente sustituido con 1 a 3 sustitu-
yentes seleccionado cada uno independientemente del grupo
formado por hidroxi, dcido carboxilico, C(=0)Oalquilo(C.-
C,) e hidroxialquile({(C,-C,},

% Z es un miembro seleccionado entre el grupo formado
por las f6rmulas parciales (1.9) a (1.11) y (1.15):
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(1.9) (1.10) (1.11) (1.15)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial (1.9) a (1.11]) y (1.15) a las porciones
restantes Y de f6rmula (1) y "*+*" indica el punto de
unién de cada férmula parcial (1.9) a (1.11) y (1.15) a
las porciones restantes R, de férmula (1),

¢ o alternativamente Y-Z juntos representan un grupeo de
f6rmula (1.16):

(1.16)

en que el simbolo "*" indica el punto de unién de la f6r-
mula parcial (1.16) a las restantes porciones -NH- de
férmula (1) y "**" jndica el punto de unién de la £6rmula
parcial (1.16) a las restantes porciones -R, de férmula
(1),

“* Yy R, es un miembro seleccionado entre los grupocs forma-
dos por:

(a) fenilo, naftilo, heteroarilo y cicloalquilo(C,-C,).
cada uno opcionalmente sustituido con 1 a 3 sustituyentes
geleccionado independientemente cada uno del grupo forma-
do por un éacido carboxilico (-COOH), -C(0Q)-0-alquile{C,-
C,), alquil(C.-C,)-COOH, alquil(C,-C,)-C(=0)-0-alquilo(C,-
C,), halo, alquilo(C.-C,), alcoxi(C,-C,), hidroxialqui-
lo(C,-C,) e hidroxi, o

(b) alquilo(C,-C,) opcionalmente sustituido con 1 & 2
sustituyentes independientemente seleccionados entre el
grup formado por un grupo hidroxi, &cido carboxilico, -

(31
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C{=0) -0-alquilo{C.-C,}, fenilo, naftilo, heterocarilc o
cicloalquilo(C.-C.), en que dichos grupos fenilo, nafti-
lo, heterocariloc y cicloalquilo(C,-C.) esta cada uno op-
cionalmente sustituidos con 1 a 3 sustituyentes seleccio-
nado cada unc independientemente del grupo formado por
acido carboxilico (-COCH), C(=0)0Oalquilo(C.-C,). halo,
alquiloi(C.-C.), alcoxi(C.-C,), hidroxialquilo(C,-C,) e
hidroxi,

o, si es apropiado, sus sales farmacéuticamente acepta-
bles y/o isémeros, tautémeros, solvatos, polimorfos, va-
riaciones isotépicas y metabolitos del mismo,

con la condicién que:

1) cuando:

“* R. estd seleccionado del grupo formado por un Atomo de
hidrégeno y halo,

* R,es un Stomo de hidrégeno,

* X es -0-,

“ R, es un fenilo sustituido con un ticalquilo(C,-C,) en
la posicidén 3 6 4 de dicho fenilo y estd también opcio-
nalmente sustituido con 1 sustituyente seleccionado entre
el grupo formado por halo y alquilo(C.-C,),

* Y es una férmula parcial (1.5) o :1.8):

H Ry

/O/“\ - /O/"\ .

{1.5) (1.8)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial a las restantes porciones -NH- de fé6rmula
(1) y "+*" indica el punto de unién de cada f£&érmula par-
cial a las porciones 2 restantes de fé6rmula (1), y en que
R, es un alquil(C.-C,)-fenilo, en que dicho grupo fenilo
esta opcionalmente sustituido con hidroxi, y

% Z es un radical -C(=0)-

entonces R, no puede ser:
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a) un ciclocalquilo(C,-C,) opcionalmente sustituido con
alquilo(C.-C,),

b) un fenilo o un anillo heterociclico de 5 & 6 miembros
que incorpora 1 a 3 hetercatomo(s) seleccionado(s) inde-

pendientemente entre N, 0 v S, cuyo fenilo y anillo hete-

rociclico esta cada uno opcionalmente sustituido con
hidroxi, halo, alquilo(C.-C,) o alcoxi(C,-C,), ©

c) un alquilo(C.-C.) opcionalmente sustituido con un
hidroxi, o con un fenilo o un anillo heterociclico de 5 6
6 miembros que incorpora 1 a 3 heterodtomo(s) selecciona-
dos independientemente entre N, O y S, cuyo fenilo y ani-
llo heterociclico estd cada uno opcionalmente sustituido
con hidroxi, halo, alquilo(C,-C,) o alcoxi(C,-C,),

2) y cuando:

* R. se selecciona del grupo formado por un atomo de
hidrégeno y halo,

“* R,es un atomo de hidrégeno,

* X es -0-,

< R, es un fenilo sustituido con un tiocalquilo(C.-C,) en
la posicidén 3 6 4 de dicho fenilo y estd también opcio-
nalmente sustituido con 1 sustituyente seleccionado del
grupo formado por halo y alquilo(C,-C,), Yy

4% Y-Z representa una f&Srmula parcial (1.16):

"

(1.16)

en que el simbolo "*" indica el punto de unién de la f6r-
mula parcial (1.16) a las porciones restantes -NH- de
férmula (1) y "*+*" indica el punto de unidén de la férmula
parcial (1.16) a las porcicnes restantes -R, de £férmula
(1),

15z
133
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entonces R, no puede ser:

a) un cicloalquilo(C.-C.) o©

b) un alquilo(C.-C.) opcionalmente sustituido con un fe-
nilo o un anillo heterociclico de 5 6 6 miembros que in-
corpora 1 a 3 heteroitomo(s) seleccionados independiente-
mente entre N, O y § cuyo fenilo y anillo heterociclico
esta cada uno opcionalmente sustituido con hidroxi, halo,
alquilo(C.-C.,) o alcoxi{C,-C.),

3) y cuando:

% R. estd seleccionado del grupo formado por um &tomo de
hidrégeno y halo,

% R, es un atomo de hidrégeno,

» X es -0-,

“ R, ee un fenilo sustituido con un ticalquileo(C.,-C,) en
la posicidén 3 6 4 de dicho fenilo y esta también opcio-
nalmente sustituido con 1 sustituyente(s) seleccionado
entre el grupo formado por hale y alquilo(C,-C,),

% Y es una féxrmula parcial (1.6):

o

(1.6)

en que el simbolo "*" indica el punto de unidén de cada
férmula parcial a las porciones -NH- restantes de f&rmula
(1) y "**" jindica el punto de unién de cada f6érmula par-
cial a las porcicnes restantes Z de férmula (1), y
< Z es un radical -C(=0)-,
entonces R, no puede ser un alquilo(C,-C,) opcionalmente
sustituido con un hidroxi, o con un anillo heterociclico
de 5 6 6 miembros que incorpora 1 a 3 heterodtomo(s) in-
dependientemente seleccionados entre N, O y S.

AlGn mas particularmente preferidos son los derivados
de nicotinamida de la f6rmmla (1) en la cual:

184
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“ R.es un dtomo de hidrbégeno o fldor y R, es un &tomo de
hidrégeno,

* X es -0-,

% R, es un miembro seleccionado de los grupos formados
por:

{a) fenilo opcionalmente sustituido con 1 & 2 sustitu-
yentes seleccionados independientemente del grupo formado
por fldor, clorc, bromo, metilo, etilo, metoxi, trifluo-
rometilo, trifluorometoxi, ciclopropilo, ciclobutiloxi, y
metiltio, ©

(b) los grupos biciclicos conforme a una de las siguien-
tes estructuras (1.1), (1,3) o (1.4):

3 @B

(1.1) (1.3) (1.4)

en que el simbolo "*" indica el punto de unién de cada
f6rmula parcial (1.1), (1.3) o (1.4) a la porcién restan-
te de £6rmula (1),

“» Y es un miembro seleccionado del grupo formado por las
formulas parciales (1.5) a (1.8):

Ry

Jon e gl gl o

(1.6) an (1.9)

en que el simbolo "*" jindica el punto de unién de cada
férmula parcial (1.5) a (1.8) a las restantes porciones -
NH- de f6rmula (1) y "**» indica el punto de unién de ca-

|84
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da férmula parcial {(1.5) a (1.8) a las restantes porcio-
nes 2 de férmula (1),

Yy en que R. es un grupo bencilo sustituido con un susti-
tuyente hidroxi sobre el anillo

* Z es un miembro seleccionado del grupo formado por las
férmulas parciales :1.9) a (1.11) y (1.15):

o e, A
P S S

(1.9) (1.10) (1.11) (1.15)

en que el simbolo "*" indica los puntos de unién de cada
férmula parcial (1.%) a (1.11) y (1.15) a las restante
porciones Y de férmula (1) y "«*" indica el punto de
unidn de cada f£6rmula parcial (1.9) a (1.11) y (1.15) a
las restantes porciones R, de f&6rmula (1),

* o0 alternativamente Y-Z juntos representa un grupo de
férmula (1.16):

NH

(1.16)

en que el simbolo "*" indica el punto de unién de la £6r-
mula parcial (1.16) a las restantes porciones -NH- de
fé6rmula (1) y "**" indica el punto de unién de la f&rmula
parcial (1.16) a las restantes porciones -R, de f6rmula
(1),

% y R, es un miembro seleccionado de los grupos formados
por:

(a) fenilo opcionalmente sustituido con 1 a 3 sustitu-
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yentes seleccionado independientemente cada uno del grupo
formado por un acido carboxilico, -C(=0)-0-metilo, £lior,
cloro, metilo, iso-propilo, metoxi e hidroxi, o

(b) naftilo opcionalmente sustituido con un hidroxi,

(c) piridilo opcionalmente sustituido con un hidroxi o
un grupo -C(=0)Ometilo,

(d) un cicloalquile(C,-C,) opcionalmente sustituido con
un sustituyente seleccionado del grupo formado por
hidroxi., -C(=0) -O-alquilo(C.-C,) Yy alquil(C,-C,) -
C(=0) -0-alquilo(C.-C,),

(e) alquilo(C.-C,) opcionalmente sustituido con 1 &6 2
sustituyentes independientemente seleccionados entre el
grupo formado por un hidroxi, 4cido carboxilico,
-C(=0)Ometilo, -C(=0)0Oetilo, cicloalquilo(C,-C,) y feni-
lo, en que dicho fenilo estd opcionalmente sustituido con
1 6 2 sustituyentes seleccionado cada uno independiente-
mente del grupo formado por fldor, c¢loro, metilo, metoxi
e hidroxi,

o, si es apropiado, sus sales y/o isémeros, tautémeros,
solvatos, polimorfos, variaciones isotépicas y metaboli-
tos farmacéuticamente aceptables de los mismos,

con la condicidén de que:

1) cuando:

% R, estd seleccionado del grupo formado por un atomo de
hidrégenc y flior,

* R, es un atomo de hidrégeno,

< X es -0-,

% R, es un fenilo sustituido con un -S-metilo en posicidn
3 6 4 de dicho fenilo y estd también opcionalmente susti-
tuido con 1 sustituyente seleccionado del grupo formado
por fldor, cloro, metilo y etilo,

< Y es una férmula parcial (1.5) o (1.8):

/2]
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/O’ . /O/R;'\ -

(1.5) (1.8)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial a las restantes porciones -NH- de f&érmula
(1) y "*** indica el punto de unién de cada f£&6rmula par-
cial a las restantes porciones Z de f&6rmula (1), Yy en que
R. es un bencilo opcionalmente sustituido con hidroxi, y
© 2 es un radical -C(=0)-

entonces R, no puede ser:

a) un cicloalquilo(C,-C.) sin sustituir,

b) un fenilo opcionalmente sustituido con hidroxi, fldor,
cloro, metilo, iso-propilo o metoxi o alcoxi(C,-C,},

c) un piridilo opciocnalmente sustituido con un hidroxi, o
d) un alquilo(C.-C.) opcionalmente sustituido con un
hidroxi, o con un fenilo opcionalmente sustituido con hi-
droxi, flior, cloro, metilo o metoxi,

2) y cuando:

% R, esté seleccionado del grupo formado por un &tomo de
hidré6geno y flior,

% R, es un itomo de hidrégeno,

“ X es -0-,

* R. es un fenilo sustituido con -S-metilc en la posicién
3 6 4 de dicho fenilo y estd también opcionalmente susti-
tuido con 1 sustituyente seleccionado del grupo formado
por flGor, cloro, metilo y etilo, y

% Y-Z representa una férmula parcial (1.16):

ISg
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(1.16)

en que el simbolo "*" indica el punto de unidén de la fo6r-
mula parcial (1.16) a las restantes porciones -NH- de
férmula (1) y "*+*" jndica el punto de unién de la £6rmula
parcial (1.16) a las restantes porciones -R, de la f&rmu-
la (1},

entonces R, no puede ser:

a) un cicloalquilo(C,-C,) o

b) un algquilo(C.-C.) opcionalmente sustituido con un fe-

nilec opcicnalmente sustituido con hidroxi, flidor, cloro,
metilc y metoxi,

3) y cuando:

“* R, estd seleccionado del grupo formado por un &tomo de
hidrbégeno y flior,

< R, es un atomo de hidrégeno,

@ X es -0-,

% R, es un fenilo sustituido con -S-metilo en la posicién
3 6 4 de dicho fenilo y estd también opcionalmente susti-
tuido con 1 sustituyente(s) seleccionado del grupo forma-
do por flior, cloro, metilo y etilo,

“® Y es una f6rmula parcial (1.6):

P

(1.8)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial a las restantes porciones -NH- de f6rmula
(I} y "**" indica el punto de unién de cada f6rmula par-

185
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cial a las restantes porciones de Z de férmula (1), y
 Z es un radical -C:=0)-,

entonces R. no puede ser alquilo(C.-C.) opcionalmente sus-
tituido con un hidroxi. )

Ejemplos particularmente preferidos de los compues-
tos derivados de nicotinamida de f6rmula (1) son como se
describe en la seccidn de Ejemplos aqui mis adelante.

Loe derivados de nicotinamida de férmula (1) también
pueden ser opcionalmente transformados en sales farmacéu-
ticamente aceptables. En particular, estas sales farma-
céuticamente aceptables de los derivados de nicotinamida
de la férmula (1) incluyen las sales de adicién de acido
y las sales de base de los mismos.

Las sales de adicién de dcido adecuadas estdn forma-
das a partir de acidos minerales u organicos no tdxicos
que forman sales no tdéxicas. Ejemplos adecuados de estas
sales de adicién de acido son hidrocloruro, hidrobromuro,
hidroyoduro, sulfato, bisulfato, nitrato, fosfato, hidro-
genofosfato, acetato, maleato, fumarato, lactato, tartra-
to, citrato, gluconato, succinato, sacarato, benzoato,
metanosulfonato, etancsulfonato, bencenosulfonato, p-
toluenosulfonato y sales pamocato.

Las sales de base adecuadas estén formadas a partir
de bases, que formen sales no tdxicas, tales como sales
de metales alcalinos, sales de metales alcalinotérreos ¢
sales de adicidn con amoniaco y aminas orginicas fisiold-
gicamente tolerables. Ejemplos adecuados de estas sales
de base son las sales de sodio, potasio, aluminio, cal-
cio, magnesio, cinc o amonio asi como las sales de adi-
cién con trietilamina, etanolamina, dietanolamina, trime-
tilamina, metilamina, propilamina, diisopropilamina, N,N-
dimetiletanolamina, bencilamina, diciclochexilamina, N-
bencil-pB-fenetilamina, N,N'-dibenciletilendiamina, dife-
nilendiamina, quinina, colina, arginina, lisina, leucina,
dibencilamina, tris(2-hidroxietil)amina, o a,a,a-tris-
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{hidroximetil)metilamina.

Para compuestos que contienen, ambos, grupos acidos
Y grupos bAsicos, pueden también presentarse en forma de
sales internas o betainas, que también estén incluidas en
la presente invencién. Para una recopilacién de las sales
adecuadas véase Berge et al, J. Pharm. Sci., 66, 1-19,
1977.

Las sales pueden obtenerse generalmente a partir de
los derivados de nicotinamida de fdérmula (1) de acuerdo
con los procedimientos acostumbrados conocidos por los
expertos en la técnica, por ejemplo mediante la combina-
cién con un dispersante o disolvente de base o dcido in-
organico u orgdnico, o alternativamente a partir de otras
sales mediante intercambio anidnico o intercambio catié-
nico. La sal puede precipitar a partir de la solucién y
recogerse por filtracién o puede recuperarse por evapora-
cién del disolvente.

Los derivados de nicotinamida de la f6rmula (1) tam-
bién pueden estar presentes en formas estereocisbémeras. Si
los derivados de nicotinamida de férmula (1) contienen
uno o mis centros de asimetria, éstos pueden tener inde-
pendientemente uno de otro la confiquracién (S) o la con-
fiquracién (R). La invencién incluye la totalidad de po-
sibles estereisémeros de los derivados de nicotinamida de
la férmula (1), por ejemplo enantiémeros y diasterebme-
ros, y mezclas de dos o mids formas estereoisdmeras, por
ejemplo, mezclas de enantiémeros y/o diasteredmeros, en
todas las relaciones. Asi, la invenci6n se refiere a
enantidémeros en forma enantioméricamente pura, como ambos
antipodas levorrotatorio y dextrorrotatorio, en forma de
racematos y en forma de mezclas de dos enantidmerce en
todas las relacicnes. La invencién se refiere igualmente
a los diasterefmeros en forma diastereSmeramente pura y
en forma de mezclas en todas las relaciones. En presencia
de isomeria cis/trans, la invencitn se refiere tanto a la
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forma cis como la forma trans, como a las mezclas de es-
tas formas en todas las relaciones. Si se desea, pueden
prepararse estereoisémeroe individuales, mediante el em-
plec de sustancias de partida estereoquimicamente homogé-
neas en la sintesis, mediante sintesis estereoselectiva o
mediante separacién de una mezcla de acuerdo con los mé-
todos acostumbrados, por ejemplo, mediante cromatografia,
cristalizacién o mediante cromatografia en fases quira-
les. Si es apropiado, la derivatizacién puede llevarse a
cabo antes de la separacidén de los estereoisb6dmeros. Una
mezcla de estereistmeros puede separarse en la fase de
los derivados de nicotinamida de férmula (1) o en la fase
de una sustancia de partida o de un intermedio en el
transcurseo de la sintesis.

Los compuestos de férmula (1) de acuerdo con la in-
vencién pueden por otra parte contener dtomos de hidrége-
no moviles, esto es, estar presentes en diversas formas
tautémeras. La presente invenciétn también se refiere a
todos los tautémeros de los compuestos de f6rmula (1).

La presente invencién incluye adicionalmente otros
tipos de derivados de los derivados de nicotinamida de
formula (1), por ejemplo, solvatos tales como hidratos y
polimorfos, esto es, las diversas estructuras cristalinas
diferentes de los derivados de nicotinamida de acuerdo
con la presente invencién.

La presente invencién también incluye todas las va-
riaciones isotdpicas adecuadas de los derivados de nico-
tinamida de formula (1) o una sal farmacéuticamente acep-
table de las mismas. Una variacién isotbpica de los deri-
vados de nicotinamida de la f6rmula (1) o una sal farma-
céuticamente aceptable de los mismos se define como una
en la cual al menos un atomo estid remplazado por un atomo
que tiene el mismo nimero atéSmico pero una masa atdmica
diferente de la masa atSmica habitualmente encontrada en
la naturaleza. Ejemplos de los isStopos que pueden incor-
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porarse en los derivados de nicotinamida de la férmula
(1} y de las sales farmacéuticamente aceptables de los
mismoge incluyen is6topos de hidrégeno, carbono, nitrége-
no, oxigeno, azufre, fldor y cloro tales como “H, ‘H, *C,
'c, "N, "0, "0, s, “F y 'Cl, respectivamente. Algunas
variaciones isotdpicas de los derivados de nicotinamida
de la f6rmula (1) y las sales farmacéuticamente acepta-
bles de los mismos, por ejemplo, aquellas en las cuales
se incorpora un is6topo radiocactivo tal como 'H 6 “'C, son
litiles en estudios de distribucién en los tejidos de fé&r-
macos y/o sustratos. Los isbtopos tritio, esto es, 'H, ¥y
carbono-14, esto es, 'C, son particularmente preferidos
por su facilidad de preparacién y detectabilidad. Ademés,
la sustitucidén con isétopos tal como deuterio, esto es,
H, puede proporcionar ciertas ventajas terapéuticas re-
sultantes de mayor estabilidad metabdlica, por ejemplo,
vida media in vivo aumentada © requerimientos de dosifi-
cacién reducidoe y de aqui pueden ser preferidos en algu-
nas circunstancias. Las variaciones isotdpicas de los de-
rivados de nicotinamida de fé6rmula (1) y de las sales
farmacéuticamente aceptables de los mismos de esta inven-
cién pueden prepararse deneralmente por procedimientos
convencionales tales como mediante los métodos ilustrati-
vos o mediante las preparaciones descritas en las seccio-
nes de Ejemplos y Preparaciones aqui mis adelante utili-
zando las variaciones isotdpicas adecuadas de los reacti-
voe adecuados.

Si es apropiado, la presente invencién también se
refiere a los metabolitos activos de los derivados de ni-
cotinamida de f6rmula (1), esto es, los derivados que se
forman durante el metabolismo celular y que son activos
sobre el organismo. Por ejemplo, dichos metabolitos pue-
den ser derivados glucurénidos, derivados de N-6xido o
derivados sulfonato de los compuestos de £6rmula (1).

De acuerdo con un aspecto adicional, la presente in-
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vencion se refiere a mezclas de derivados de nicotinamida
de foérmula (1), asi como a mezclas con o0 de sus sales,
solvatos, polimorfos, formas isdmeras, metabolitos y/o
formas isotdpicas farmacéuticamente aceptables.

De acuerdo con la presente invencién, la totalidad
de las formas mencionadas aqui anteriormente de los de-
rivados de nicotinamida de f£8rmula (1) exceptco las sales
farmacéuticamente aceptables (esto es, dichos solvatos,
polimorfos, formas isémeras, metabolitos y formas isotéd-
picas), se definen como "formas derivadas" de los deriva-
dos de nicotinamida de f£6érmula (1) en lo que sigue.

Los derivados de nicotinamida de £f6rmula (1), sus
sales y/o formas derivadas farmacéuticamente aceptables
son compuestos farmacéuticos activoe valiosos, que son
adecuados para la terapia y la profilaxis de numerosos
trastornos en los que estan implicados las enzimas PDE4,
en particular los trastornos inflamatorios, trastornos
alérgicos, enfermedades respiratorias y heridas. Los de-
rivados de nicotinamida de férmula (1) y sus sales y for-
mas derivadas farmacéuticamente aceptables como Se men-
cionaron anteriormente pueden administrarse de acuerdo
con la invencidn a animales, preferiblemente mamiferos, y
en particular a humanos, como farmacos para terapia o
profilaxis. Pueden administrarse per se, en mezclas de
unos con otros o en forma de preparaciones farmacéuticas
que permitan la administracién enteral (gastrica) o pa-
renteral (no géstrica) y que como constituyente activo
contienen una dosis eficaz de al menos un derivado de ni-
cotinamida de la férmula (1), sus sales y/o formas deri-
vadas farmacéuticamente aceptables, ademids de los exci-
pientes y/o aditivos farmacéuticamente inocuos acostum-
brados.

Asi, 1la presente invencién se refiere también a
composiciones farmacéuticas que contienen una dosis
eficaz de al menos un derivado de nicotinamida de £6rmula
(1) y/o sus sales y/o formas derivadas farmacéuticamente
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y/o sus sales y/o formas derivadas farmacéuticamente
aceptables, ademds de los excipientes y/o aditivos farma-
céuticamente inocuos acostumbrados. Dichas composiciones
se preparan de acuerdo con métodos bien conocidoe compa-
tibles con la practica farmacéutica estandar. Dicha com-
posicién contiene generalmente de 0,5% a 60% en peso del
compuesto activo y de 40% a 99,5% en peso de excipientes
y/o aditivos. De acuerdo con la presente invencifn, di-
chos excipientes y/o aditivos son agentes bien conocidos
para los artesanos con vistas a proporcionar propiedades
favorables en la composicién farmacéutica final. Los ex-
cipientes y/o aditivos tipicos incluyen, pero no signifi-
ca que estén limitados a, agentes acidulantes y alcalini-
zantes, propelentes de aerosoles, agentes antimicrobianos
{incluyendo agentes antibacterianos, agentes antifiingicos
y agentes antiprotozoarios)), antioxidantes, agentes tam-
ponantes, agentes gquelantes, agentes dermatolégicamente
activos, agentes dispersantes, agentes suspensores, emo-
lientes, agentes emulsionantes, mejoradores de la pene-
tracidén, conservantes, agentes secuestrantes, disolven-
tes, estabilizantes, agentes espesantes, azlicares, ten-
sicactivos y agentes saborizantes. Adicionalmente, dichas
composiciones se preparan en una forma compatible para la
via de administracidén pretendida, la cual se utiliza para
cualquier paciente dado, asi como para la enfermedad,
trastorno o dolencia para cual esté siendo tratado cual-
quier paciente dado. Las vias adecuadas de administracién
que pueden ser consideradas son las vias de administra-
cién enteral y parenteral, tal como por ejemplo las vias
tépica, oral, intranasal, pulmonar, rectal, intravenosa,
intraarterial, intraperitoneal, intratecal, intraventri-
cular, intrauretral, intraesternal, intracraneal, intra-
muscular, subcutinea u ocular.

Cuando se pretende una administracién por via oral,
los derivados de nicotinamida de f6rmula (1), sus sales
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farmacéuticamente aceptables y/o sus formas derivadas,
pueden administrarse en forma de comprimidos, cépsulas,
multiparticulas, geles, filmes, 6vulos, elixires, solu-
ciones o suspensiones, que pueden contener agentes sabo-
rizantes o colorantes, para aplicaciones de liberacién
inmediata, retardada, modificada, sostenida, pulsada o
controlada. Los derivados de nicotinamida de f6rmula (1),
sus sales farmacéuticamente aceptables y/o sus formas de-
rivadas, también pueden administrarse como formas de do-
sificaciétn de rdpida dispersiftn o rdpida disolucién o en
forma de una dispersifn de alta energia o como particulas
recubiertas. Las formulaciones adecuadas de los derivados
de nicotinamida de f&érmula (1), sus sales farmacéutica-
mente aceptables y/o sus formas derivadas, pueden estar
en forma recubierta o no recubierta, seqin se desee.

Dichas composiciones farmacéuticas s6lidas, por
ejemplo, los comprimidos, pueden contener excipientes ta-
les como celulosa microcristalina, lactosa, citrato de
sodio, carbonato de calcio, fosfato dibdsico de calcio,
glicina y almidén (preferiblemente almid6én de maiz, pata-
ta o tapioca), disgregantes tales como almidén glicolato
de sodio, croscarmelosa de sodio y algunos silicatos com-
plejos, y aglutinantes de granulacién tales como polivi-
nilpirrolidona, hidroxipropilmetilcelulosa (HPMC) ,
hidroxipropilcelulosa (HPC), sacarosa, gelatina y goma
ardbiga. Adicionalmente, pueden incluirse agentes lubri-
cantes tales como estearato de magnesio, acido estedrico,
behenato de glicerilo y talco.

Como un ejemplo general, una formulacién de compri-
midos podria contener tipicamente entre aproximadamente
0,01 mg y 500 mg de compuesto activo mientras los pesos
del comprimido completo podrian oscilar entre 50 mg y
1000 mg. Los comprimidos pueden fabricarse mediante pro-
cedimientos clisicos, por ejemplo por prensado directo o
un procedimiento de granulacién en seco o en hiimedo. Los
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nicleos de los comprimidos pueden recubrirse con los so-
brerrecubrimientos apropiados.

También pueden emplearse composiciones s6lidas de un
tipo similar como cargas en cépsulas de gelatina o HPMC.
Los excipientes preferidos a este respecto incluyen lac-
tosa, almidén, una celulosa, azilcar de leche o polietilén
glicoles de alto peso molecular.

Para los elixires y/o suspensiones acuosas, los
derivados de nicotinamida de f6rmula (1), sus sales y/o
sus formas derivadas farmacéuticamente aceptables, pueden
combinarse con diversos agentes edulcorantes o saborizan-
tes, materias colorantes o tintes, con agentes emulsio-
nantes y/o de suspensién y con diluyentes tales como
agua, etanol, propilén glicol y glicerina, y combinacio-
nes de los mismos.

Los derivados de nicotinamida de férmula (1), sus
sales y/o sus formas derivadas farmacéuticamente acepta-
bles, también pueden administrarse por inyeccidén, por
ejemplo, intravenosamente, intraarterialmente, intraperi-
tonealmente, intratecalmente, intraventricularmente, in-
trauretralmente, intraesternalmente, intracranealmente,
intramuscularmente o subcutineamente, o pueden adminis-
trarse por infusién o técnicas de inyeccidén sin aguja.
Para tal administracidén, lo mejor es utilizarlas en forma
de una solucién acuosa estéril que puede contener otras
sustancias, por ejemplo, suficientes sales o glucosa para
hacer la solucidn isotdnica con la sangre. Las soluciones
acuosas estarian adecuadamente tamponadas (preferiblemen-
te a un pH de 3 a 9), si fuera necesario. La preparacién
de dichas formulaciones bajo condicicnes estériles se
lleva a cabo facilmente mediante técnicas farmacéuticas
estdndar bien conocidas por los expertos en la técnica.

Para, ambas, administraciém oral e inyeccibén, a pa-
cientes humanos, el nivel de dosificacidén diario de los
derivados de nicotinamida de f6rmmla (1), sua sales y/o
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sus formas derivadas farmacéuticamente aceptables, estara
habitualmente entre 0,001 mg/kg y 100 mg/kg (en dosis
inicas o divididas).

Los derivados de nicotinamida de f6rmula (1), sus
sales farmacéuticamente aceptables y/o sus formas deriva-
das, también pueden ser administradas intranasalmente o
mediante inhalacién y son convenientemente liberadas en
forma de un inhalador de polvo seco o una presentacién en
spray de aerosol procedente de un contenedor presurizado,
bomba, spray, atomizador o nebulizador, con o sin el uso
de un propelente adecuado, por ejemplo, diclorodifluoro-
metano, triclorofluorometano, un hidrofluorocalcano tal
como 1,1,1,2-tetrafluorocetanoc (HFA 134A [marca comer-
ciall) 6 1,1,1,2,3,3,3-heptafluoropropano (HFA 2277EA
[marca comercial]), diéxido de carbono u otro gas adecua-
do. En el caso de un aerosol presurizado, la unidad de
dosificacién puede ser determinada proporcionando una
valvula para liberar una cantidad medida. El contenedor
presurizado, bomba, pulverizador, atomizador o nebuliza-
dor puede contener una solucién o suspensién del compues-
to activo, por ejemplo, utilizando una mezcla de etanol y
del propelente como disolvente, el cual puede adicional-
mente contener un lubricante, por ejemplo, trioleato de
sorbitano. Las capsulas y cartuchos (fabricados, por
ejemplo, de gelatina) para uso en un inhalador o insufla-
dor pueden formularse para contener una mezcla en polvo
de un derivado de nicotinamida de la £6rmula (1) y una
base en polvo adecuada tal como lactosa o almidén.

Las formulaciones en polvo seco o aerosol se dispo-
nen preferiblemente de modo que cada dosis medida o "as-
pirada" contenga de 1 pg a 4000 pg de un derivado de ni-
cotinamida de férmula (1) para liberar al paciente. La
dosis diaria global con un aercosol estard en el intervalo
de 1 mg a 20 ug, la cual puede administrarse en una sola
dosis o, mis habitualmente, en dosis divididas a lo largo

19%
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del dia.

Los derivados de nicotinamida de f6rmula (1), sus
sales y/o sus formas derivadas farmacéuticamente acepta-
bles, también pueden administrarse t&picamente, o trans-
dérmicamente, en forma de cremas, geles, suspensiones,
lociones, unghentos, polvos espolvoreables, pulveriza-
ciones, espumas, cremas, apésitos con el farmaco incor-
porado, soluciones, esponjas, fibras, wmicroemulsiones,
peliculas, parches para la piel, ungientos tales como pe-
trolato o unglientos a base de parafina blanda blanca o a
través de un parche u otro dispositivo para la piel. Pue-
den utilizarse mejoradores de la penetracién, y el com-
puesto puede utilizarse en combinacién con ciclodextri-
nas. Ademis, el compuesto puede liberarse utilizando ion-
toforesis, electroporacidén, fonofcoresis o© sonoforesis.
Podrian administrarse directamente sobre el sitio de la
herida. Podrian incorporarse en una sutura recubierta.
Por ejemplo, pueden incorporarse en una locién o crema
constituida por una emulsién acuosa u oleosa de aceites
minerales, monoestearato de sorbitano, polisorbato 690,
ceras de é&steres de cetilo, alcohol cetearilico, 2-
octildodecanol, alcohol bencilico, agua, polietilén gli-
coles y/o parafina liquida, o pueden incorporarse en un
ungliento adecuado formado por uno o mias de los siguien-
tes: aceite mineral, petrolato liquido, petrolatc blanco,
propilén glicol, compuesto de polioxietileno polioxipro-
pileno, cera y agua emulsionantes, o como hidrogel con
celulosa o derivados de poliacrilatec u otros modificado-
res de la viscosidad, o como un polvo seco o un pulveri-
zador liquido © aerosol con butano/propano, HFA, CFC,
CO,, u otro propelente adecuado, incluyendo también op-
cionalmente un lubricante tal como trioleato de sorbita-
no, o como un apdésito con el farmaco incorporado ya sea
como un apbsito de tul, con parafina blanda blanca o apé-
sitos de gasa impregnados con polietilén glicoles o con

(15



10

-
{1

30

35

- 50 -

apbésitos de hidrogel, hidrocoloide, alginato o filme.

Para la administraciém tépica a pacientes humanos
con heridas agudas/quiriirgicas o escaras, el nivel de do-
sificacién diarico de los compuestos, en suspensidén u otra
formulacidén, podria estar entre 0,01 y 50 mg/ml, preferi-
blemente entre 0,3 y 30 mg/ml. La dosificacidén variard
con el tamafio de la herida, dependiendo de si la herida
esti abierta o cerrada o parcialmente cerrada, y de si la
piel estd intacta o no.

Alternativamente, los derivados de nicotinamida de
f6rmula (1), sus sales farmacéuticamente aceptables y/o
sus formas derivadas, pueden administrarse rectalmente,
por ejemplo en forma de un supositorio de un gel, aunque
pueden considerarse otras formas.

También pueden administrarse a través de la via ocu-
lar, en particular para las cicatrices oculares. Para uso
oftilmico, los compuestos pueden formularse como suspen-
siones micronizadas en salino estéril, de pH ajustado,
isoténico, o, preferiblemente, como soluciones en salino
estéril, de pH ajustado, isoténico, opcionalmente en com-
binacidén con un conservante tal como cloruro de benzalco-
nio. Alternativamente, pueden formularse en un ungiento
tal como petrolato.

Las diversas formulaciones farmacéuticas como se
describen aqui anteriormente estin también detalladas en
"Pharmacie galénique" de A. Lehir (Ed. Mason, 1992, 2
edicidn).

El médico en cualquier caso determinara la dosifica-
cidén real que sea mds adecuada para cualquier paciente
individual y que variard con la edad, el peso, el estado
de salud y el sexo del paciente asi como con la gravedad
de la enfermedad, trastorno o dolencia a tratar, la com-
binacién opcional con otro(s) tratamiento(s), la respues-
ta del paciente particular y en general cualquier factor
peculiar de la enfermedad, trastorno o dolencia referidos
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y del paciente. Asi, la dosis diaria entre los hombres
puede contener habitualmente entre 50 mg y 5 g de com-
puesto activo para la administracién de una sola o dos o
mids en un tiempo, seqin sea apropiado. Por supuesto, pue-
de haber casos individuales en que se precisen mirgenes
de dosificacién mayores o menores y tales estdn dentro
del alcance de esta invencioén.

De acuerdo con la presente invencidén, los derivados
de nicotinamida de férmula (1), sus sales y/o sus formas
derivadas farmacéuticamente aceptables pueden también
utilizarse en combinacién con una ciclodextrina. Las ci-
clodextrinas son conocidas por formar complejos de inclu-
sién y no inclusién con moléculas de farmacos. La forma-
cién de un complejo de fadrmaco-ciclodextrina puede modi-
ficar la solubilidad, velocidad de disolucién, biodispo-
nibilidad y/c propiedades de estabilidad de una molécula
de farmaco. Los complejos de farmaco-ciclodextrina son
generalmente (tiles para la mayoria de las formas de do-
sificacién y vias de administracidén. Como una alternativa
para la complejacién directa con el farmaco, la ciclodex-
trina puede utilizarse como un aditivo auxiliar, por
ejemplo, como un portador, diluyente o solubilizante. la
-, B-, y y-ciclodextrinas son las més cominmente utili-
zadas y ejemplos adecuados se describen en WO-A-91/11172,
WO-A-54/02518 y WO-A-98/55148.

De acuerdo con otra realizacién de la presente in-
vencién, los derivados de férmula (1), sus sales y/o sus
formas derivadas farmacéuticamente aceptables, también
pueden utilizarse como una combinacién con uno o mds
agentes terapéuticos adicionales para ser co-
administrados a un paciente para obtener alglin resultado
final terapéutico particularmente deseado. El sequndo y
mids agentes terapéuticos adicionales también pueden ser
derivados de nicotinamida de la formula (1), sus sales
y/o sus formas derivadas farmacéuticamente aceptables, o
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uno o mas inhibidores de PDE4 conocidos en la técnica.

Mas tipicamente, el segundo y mids agentes terapéuticos se

seleccionardan entre una clase diferente de agentes tera-

péuticos.

Como se utiliza aqui, los términos "co-
administracién", "co-administrado"™ y "en combinacién
con", referidos a los derivados de nicotinamida de £&rmu-
la (1) y uno o mis agentes terapéuticos distintos, se
pretende que signifiquen, y se refieran a, e incluyan lo
siguiente:

e administracién simultanea de dicha combinacidén de deri-
vadeo(s) de nicotinamida y agente(s) terapéutico(s) a un
paciente necesitado de tratamiento, cuando tales compo-
nentes se formulan juntos en una sola forma de dosifi-
cacidén que libera dichos componentes, a sustancialmente
el mismo tiempo, a dicho paciente,

e administracién sustancialmente simult&inea de dicha com-
binacién de derivado(s) de nicotinamida y agente(s) te-
rapéutico{s) a un paciente necesitado de tratamiento,
cuando dichos componentes se formulan aparte uno de
otro en formas de dosificacién separadas, que se toman
a sustancialmente el mismo tiempo por dicho paciente,
después de lo cual dichos componentes se liberan a sus-
tancialmente el mismo tiempo a dicho paciente,

e administracién secuencial de dicha combinacién de deri-
vado(s) de nicotinamida y agente(s) terapéutico(s) a un
paciente necesitado de tratamiento, cuando dichos com-
ponentes se formulan aparte uno de otro en formas de
dosificacién separadas que se toman en veces consecuti-
vas por dicho paciente con un intervalo de tiempo sig-
nificative entre cada administracién, después de 1lo
cual dichos componentes se liberan a sustancialmente
tiempos diferentes a dicho paciente; y

e administracién secuencial de dicha combinaciftn de deri-
vado(s) de nicotinamida y agente(s) terapéutico(s) a un
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paciente necesitado de tratamiento, cuando dichos com-
ponentes se formulan juntos en una forma de dosifica-
cién tGnica que libera dichos componentes de una forma
controlada después de lo cual se administran concurren-
temente, consecutivamente, y/o solapadamente a la misma
y/o en diferentes veces por dicho paciente.

Ejemplos adecuados de otros agentes terapéuticos que
pueden utilizarse en combinacién con los derivados de ni-
cotinamida de férmula (1), sus sales farmacéuticamente
aceptables y/o sus formas derivadas incluyen, pero no es-
t&n limitados a:

(a) inhibidores de 5-lipoxigenasa (5-LO) o antagonistas
de la proteina activante de 5-lipoxigenasa (FLAP),

(b} antagonistas de leucotrieno (LTRA) incluyendo anta-
gonistas de LTB,, LTC,, LTD,, y LTE,,

(c) antagonistas del receptor histaminico incluyendo los
antagonistas H. y H,

(d) agentes simpatomiméticos vasoconstrictores agonistas
de los receptores adrenérgicos a, y o, para uso descon-
gestivo,

(e) antagonistas del receptor M3 muscarinico o agentes
anticolinérgicos,

(£) agonistas del receptor adrenérgicof,,

(g) Teofilina,

(h) cromoglicatoc de sodio,

(i) inhibidores selectivos de COX-1 (NSAIDs) e inhibido-
res selectivos de COX-2,

(j) Glucocorticoesteroides orales o inhalados,

(k) Anticuerpos monoclonales activos frente a entidades
inflamatoriae endégenas.

(1) Agentes de anti-factor de necrosis tumoral (anti-TNF-
a),

(m) Inhibidores de las moléculas de adhesidén, incluyendo
los antagonistas de VLA-4,

(n) Antagonistas del receptor-B, y -B, de cininina,
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(o) Agentes inmunosupresores,

(p) Inhibidores de matriz de metaloproteasas (MMPs),

(q) Antagonistas de los receptores NK1, NK2 y NK3 de ta-
quicinina,

(r) Inhibidores de elastasa,

{s) Agonistas del receptor A2a de adenosina,

(t) Inhibidores de uroquinasa,

(u) Compuestos que actuan sobre los receptores de dopami-
na, por ejemplo, agonistas D2 y

(v} Moduladores de ruta NFkfl, por ejemplo, inhibidores
IKK .

De acuerdo con la presente invencidén, son preferidos
la combinacién de los derivados de nicotinamida de £6rmu-
la (1) con:

De acuerdo con la presente invencién, se prefiere la
combinacién de los derivados de f6rmula (1) con:

- antagonistas del receptor M3 muscarinico o agentes
anticolinérgicos incluyendo en particular sales de ipra-
tropio, a saber bromuro, sales de tiotropio, a saber bro-
muro, sales de oxitropio, a saber bromuro, perenzepina y
telenzepina,

- agonistas del receptor adrenérgico fB,, incluyendo
albutarol, salbutamol, formoterol y salmeterol

- glucocorticoesteroides, en particular glucocorti-
coesteroides inhalados con efectos secundarios sistémicos
reducidos, incluyendo prednisona, prednisolona, fluniso-
lida, aceténido de triamcinolona, dipropionato de beclo-
metasona, budesonida, propionato de fluticasona y furoato
de mometasona, o

- agonistas del receptor A2a de adenosina.

Se tendrid en consideracién que todas las referencias
efectuadas aqui a tratamiento incluyen tratamiento cura-
tivo, paliativo y profildctico. La descripcién que sigue
ge refiere a las aplicaciones terapéuticas a las cuales
pueden aplicarse los derivados de nicotinamida de f£6rmula
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(1).

Los derivados de nicotinamida de £6rmula (1) inhiben
la isozima PDE4 y por ello tienen una amplia gama de
aplicaciones terapéuticas, como se describen adicional-
mente mis adelante, a causa del papel esencial, que la
familia de isozimas PDE4 juega en la fisiologia de todos
los mamiferos. El papel enzimdtico realizado por las iso-
zimas PDE4 es la hidrdélisis intracelular del 23',5'-
monofosfato de adenosina {(cAMP) dentro de los leucocitos
pro-inflamatorios. E1l cAMP, es a su vez, responsable para
mediar los efectos de numerosas hormonas en el cuerpo, Yy
como consecuencia, la inhibicién de PDE4 juega un papel
significativo en una diversidad de procesos biolbgicos.
Hay una amplia bibliografia en la técnica que describe
los efectos de los inhibidores de PDE sobre las diversas
respuestas de las células inflamatorias, que ademis del
aumento del cAMP, incluyen la inhibicién de la produccién
de superé6xido, la desgranulacidén, la quimotaxia y la 1li-
beracién del factor de necrosis tumoral (TNF) en eosind-
filos, neutr6filos y monocitos.

Por lo tanto, un aspecto adicional de la presente
invencién se refiere a los derivados de nicotinamida de
férmula (1), a sus sales y/o formas derivadas farmacéuti-
camente aceptables, para uso en el tratamiento de enfer-
medades, trastornos, y dolencias en los cuales estian im-
plicadas las isozimas PDE4. M&s especificamente, la pre-
sente invencién se refiere también a los derivados de ni-
cotinamida de f6rmula (1), a sus sales y/o formas deriva-
das farmacéuticamente aceptables, para uso en el trata-
miento de enfermedades, trastornos y dolencias seleccio-
nadas del grupo formado por:

» asma de cualquier tipo, etiologia, © patogénesis, en
particular asma que es un miembro seleccionado del gru-
po formado por asma atdpica, asma no atdpica, asma
alérgica, asma bronquial at6pica mediada por IgE, asma
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bronquial, asma esencial, asma verdadera, asma intrin-
seca provocada por alteraciones patofisioldgicas, asma
extrinseca provocada por factores ambientales, asma
esencial de causa inaparente o desconocida, asma no
atdépica, asma bronquitica, asma enfisematosa, asma in-
ducida por el ejercicio, asma inducida por alergencs,
asma inducida por aire frio, asma ocupacional, asma in-
fecciosa provocada por infeccién bacteriana, fingica,
protozoaria o virica, asma no alérgica, asma incipiente
y sindrome del nifio jadeante,

broncoconstriccién crénica o aguda, bronquitis crénica,
obstruccién de 1las vias respiratorias pequefilas, Yy
enfisema,

enfermedades obstructivas o inflamatorias de las vias
respiratorias de cualquier tipo, eticlogia o patogé-
nesis, en particular una enfermedad obstructiva o in-
flamatoria de las vias respiratorias que es un miembro
seleccionado del grupo formado por neumonia eosinéfila
crénica, enfermedad pulmonar obstructiva crénica (CO-
PD), COPD que incluye bronquitis crénica, enfisema pul-
monar o disnea asociadas con la misma, CODP que esté
caracterizada por la obstruccién progresiva irreversi-
ble de las vias respiratorias, el sindrome de insufi-
ciencia respiratoria del adulto (ARDS) y exacerbacién
de la hiperreactividad de las vias respiratorias conse-
cuente a la terapia con otros farmacos,

neumoconiosis de cualgquier tipo, etiologia o patogéne-
sis, en particular neumoconiosis que es un miembro se-
leccionado del grupo formado por aluminosis o enferme-
dades de trabajadores de la bauxita, antracosis o asma
de los mineros, asbestosis o asma de los ajustadores de
vapor, calicosis o enfermedad de los obreros del peder-
nal, ptilosis provocada por la inhalacién del polvo
procedente de las plumas de avestruz, siderosis provo-
cada por la inhalaci6tn de particulas de hierro, silico-
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sis o enfermedad de los molineros, bisinosis o asma del
polvo del algodén y neumoconiosis del talco;

bronquitis de cualquier tipo, etiologia o patogénesis,
en particular bronquitis que es un miembro seleccionado
del grupo formado por bronquitis agquda, bronquitis la-
ringotraqueal aguda, bronquitis araquidica, bronquitis
catarral, bronquitis seudomembranosa, bronquitis seca,
bronquitis asmética infecciosa, bronquitis productiva,
bronquitis estafilococica o bronquitis estreptococica y
bronquitis vesicular,

bronquiectasia de cualgquier tipo, etiologia o patogéne-
sis, en particular bronquiectasia que es un miembro se-
leccionado del grupo formado por bronquiectasia cilin-
drica, bronquiectasia saculiforme, bronquiectasia fusi-
forme, bronquiectasia capilar, bronquiectasia quistica,
bronquiectasia seca y bronquiectasia folicular,

rinitis alérgica estacional o rinitis alérgica perenne
o sinusitis de cualquier tipo, etiologia o patogénesis,
en particular sinusitis que es un miembro seleccionado
del grupo formado por sinusitis purulenta o no purulen-
ta, sinusitis aguda o crénica y sinusitis etmoidal,
frontal, maxilar o esfenoidal,

artritis reumatoide de cualquier tipo, etiologia o pa-
togénesis, en particular artritis reumatoide que es un
miembrc seleccionado del grupo formado por artritis
aguda, artritis gotosa aguda, artritis inflamatoria
crénica, artritis degenerativa, artritis infecciosa,
artritis de Lyme, artritis proliferativa, artritis pso-
ridtica y artritis vertebral,

e gota, y fiebre y dolor asociados con inflamacién,
*» un trastorno relacionado con eosintfilos de cualquier

tipo, etiologia, o patogénesis, en particular un tras-
torno relacionado con eosin6filos que es un miembro se-
leccionado del grupo formado por eosinofilia, eosinofi-
lia de infiltracitn pulmonar, sindrome de Loffler, neu-
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monia eosinofilica crbnica, eosinofilia pulmonar tropi-
cal, aspergilosis bronconeuménica, aspergiloma, granu-
lomas conteniendo eosin6filos, vasculitis granulomatosa
alérgica o sindrome de Churg-Strauss, poliarteritis no-
dosa (PAN) y vasculitis necrotizante sistémica.
dermatitis atépica, dermatitis alérgica, dermatitis de
contacto, o eczema atépico o alérgico,

urticaria de cualquier tipo, etiologia o patogénesis,
en particular urticaria que es un miembro seleccionado
del grupo formado por urticaria mediada por el sistema
inmune, urticaria mediada por el complemento, urticaria
inducida por material urticariogénico, urticaria indu-
cida por agentes fisicoms, urticaria inducida por es-
trés, urticaria idiopatica, urticaria aguda, urticaria
crénica, angioedema, urticaria colinérgica, urticaria
por frio en la forma dominante autosémica o en la forma
adquirida, urticaria de contacto, urticaria gigante vy
urticaria papular,

conjuntivitis de cualquier tipo, etiologia o patogéne-
sis, en particular conjuntivitis, que es un miembro se-
leccionado del grupo formade por conjuntivitis actini-
ca, conjuntivitis catarral aguda, conjuntivitis conta-
giosa aguda, conjuntivitis alérgica, conjuntivitis até-
pica, conjuntivitis catarral crénica, conjuntivitis pu-
rulenta y conjuntivitis primaveral,

uveitis de cualquier tipo, etiologia o patogénesis, en
particular uveites que es un miembro seleccionado del
grupo formado por inflamacidén de toda o parte de la
uvea, uveitis anterior, iritis, ciclitis, iridocicli-
tis, uveitis granulomatosa, uveitis no granulomatosa,
uveitis facoantigénica, uveitis posterior, coroiditis;
Y corioretinitis,

peoriasis;

esclerosis miltiple de cualquier tipo, eticlogia o pa-
togénesis, en particular esclerosis miltiple que es un
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miembro seleccionado del grupo formado por esclerosis
miltiple progresiva primaria y esclerosis miltiple que
remite con recidivas,

enfermedades autoinmunes/inflamatorias de cualquier ti-
po, etiologia o patogénesis, en particular una enferme-
dad auntoinmune/inflamatoria que es un miembro selec-
cionado del grupo formado por trastornos hematolégicos
autoinmunes, anemia hemoli{tica, anemia aplasica, anemia
pura de gl6bulos rojos, plrpura trombocitopénica idio-
pitica, lupus eritematosc sistémico, policondritis, es-
cleroderma, granulomatosis de Wegner, dermatomiositis,
hepatitis activa crénica, miastenia gravis, sindrome de
Stevens-Johnson, sindrome de malabeorcién intestinal
idiopatico, enfermedades inflamatorias del intestino
autoinmunes, colitis ulcerativas, oftalmopatia endocri-
na, enfermedad de Grave, sarcoidosis, alveolitis, neu-
monitis de hipersensibilidad crénica, cirrosis biliar
primaria, diabetes juvenil o diabetes melitus tipo I,
queratoconjuntivitis sicca, queratoconjuntivitis epi-
démica, fibrosis pulmonar intersticial difusa o £fi-
brosis pulmonar intersticial, £fibrosie pulmonar idio-
patica, fibrosis quistica, glomerulonefritis con y sin
sindrome nefré6tico, glomerulonefritis aguda, sindrome
nefrotico idiopdtico, nefropatia de cambio minimo, en-
fermedades inflamatorias/hiperproliferativas de 1la
piel, pénfigo familiar benigno, pénfigo eritematoso,
pénfigo folidceo y pénfigo wvulgar,

prevencidn del rechazo de injertos alogénicos posterio-
res al transplante de &rganocs,

enfermedad inflamatoria del intestino (IBD) de cual-
quier tipo, etiologia o patogénesis, en particular en-
fermedad inflamatoria del intestino que es un miembro
seleccionado del grupo formado por colitis colégena,
colitis poliposa, colitis transmural, colitis ulcerati-
va y enfermedad de Crohn (CD),
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*» choque séptico de cualquier tipo, etiologia o patogéne-

sis, en particular choque séptico que es un miembro se-
leccionado del grupe formado por insuficiencia renal,
insuficiencia renal aquda, caquexia, caquexia maldrica,
caquexia hipofisial, caquexia urémica, caquexia cardia-
ca, caquexia suprarrenal o enfermedad de Adison, ca-
quexia cancerosa y caguexia como consecuencia de infec-
cién por el virus de inmunodeficiencia humana (HIV),
dafio hepitico,

hipertensién pulmonar de cualquier tipo, etiologia o
patogénesis incluyendo hipertensién pulmonar prima-
ria/hipertensién esencial, hipertensién pulmonar secun-
daria a la insuficiencia cardiaca congestiva, hiper-
tensién pulmonar secundaria a la enfermedad pulmonar
obatructiva crénica, hipertensién venosa pulmonar, hi-
pertensidén arterial pulmonar e hipertensién pulmonar
inducida por hipoxia,

enfermedades de pérdida &sea, osteoporosis primaria y
ostecporosis secundaria,

trastornos del sistema nervioso central de cualquier
tipo, etiologia o patogénesis, en particular un tras-
torno del sistema nervioso central que es un miembro
seleccionado del grupo formade por depresién, enferme-
dad de Alzheimer, enfermedad de Parkinson, empeoramien-
to de la memoria y el aprendizaje, disquinesia tardia,
dependencia de farmacos, demencia arteriocesclerética y
demencias que acompafian la corea de Huntington, enfer-
medad de Wilson, pardlisis agitans, y atrofias taldmi-
cas,

infeccién, especialmente infeccién por virus en que di-
chos virus aumentan la produccidén de TNF-a en su hospe-
dador, o en que dichos virus son sensibles a la regula-
cién en ascenso del TNF-a en su huésped de modo que su
replicacién u otras actividades vitales estén adversa-
mente impactadas, incluyendo un virus que es un miembro
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seleccionado del grupo formado por HIV-1, HIV-2, y HIV-
3, citomegalovirus (CMV), influenza, adenovirus y virus
Herpes incluyendo Herpes zoster y Herpes simplex,

e infecciones por levaduras y hongos en que dichas leva-

duras y hongos son sensibles a la sobrerrequlacién por
TNF-a o incitan la produccién de TNF-a en su huésped,
por ejemplo, meningitis fiingica, particularmente cuando
se administra conjuntamente con otros firmacos de elec-
cién para el tratamiento de las infecciones sistémicas
por levaduras y hongos, incluyendo pero no limitadas a,
polimixinas, por ejemplo, Polimicina B, imidazoles, por
ejemplo, clotrimazol, econazol, miconazol y ketocona-
zol, triazoles, por ejemplo, fluconazol e itranazol asi
como anfotericinas, por ejemplo, Anfotericina B y Anfo-
tericina B liposomal,

» dafio por reperfusién-isquemia, cardiopatia isquémica,

diabetes autoinmune, autoinmunidad retinal, leucemia
linfocitica crénica, infecciones HIV, lupus eritemato-
so, enfermedad del uréter y rifién, trastornos gastroin-
testinales y urogenitales y enfermedades de préstata,

e reduccidén de la formacidén de cicatrices en el cuerpo de

animales y humanos, tales como la formacién de cicatri-
ces en la curacién de heridas agudas, y

s psoriasis, otros usos dermatolégicos y cosméticos, in-

cluyendo antiflogisticos, suavizantes de 1la piel, vy
producteos con actividades que aumenten la elasticidad y
humedad de la piel.

Aln, un aspecto adicional de la presente invencién
se refiere también al uso de los derivados de nicotinami-
da de f6rmula (1), sus sales y/o formas derivadas farma-
céuticamente aceptables, para la fabricacién de un fArma-
co que tiene una actividad inhibidora de PDE4. En parti-
cular, la presente invencién se refiere al uso de los de-
rivados de nicotinamida de £6rmula (1), sus sales y/o
formas derivadas farmacéuticamente aceptables, para 1la

7258,
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fabricacién de un farmaco para el tratamiento de enferme-
dades, trastornos y dolencias inflamatorias, respirato-
rias, alérgicas y con formacidn de cicatrices, y mis pre-
Ccisamente para el tratamiento de enfermedades, trastornos
y dolencias que se han enumerado anteriormente.

Como consecuencia, la presente invencidén proporciona
un método particularmente interesante de tratamiento de
un mamifero, incluyendo un ser humano, con un inhibidor
de PDE4 incluyendo el tratamiento de dicho mamiferc con
una cantidad efectiva de un derivado de nicotinamida de
formula (1), sus sales y/o formas derivadas farmacéutica-
mente aceptables. Mis precisamente, la presente invencidn
proporciona un método particularmente interesante de tra-
tamiento de un mamifero, incluyendoc un ser humano, para
el tratamiento de una enfermedad, trastorno o dolencia
inflamatoria, respiratoria, alérgica y que forma cicatri-
ces, que incluye el tratamiento de dicho mamifero con una
cantidad efectiva de un derivado de nicotinamida de £dr-
mula (1), sus sales y/o formas derivadas farmacéuticamen-
te aceptables.

Los siguientes ejemplos ilustran la preparacién de
los derivados de nicotinamida de la férmula (1):

EJEMPLOS
EjJemplo 1 : anti-2-(Benzo[l,3)dioxol-5-1loxl)-N-[4-(2-
hidroxi-benzoil-amina) -ciclohexil] -nicotinamida
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Se agitaron &cido 2-hidroxibenzoico (101 mg, 0,767
mmol), 1l-hidroxibenzotriazol hidrato (155 mg, 1,15 mmol)
e hidrocloruro de 1-(3-dimetilaminopropil)-3-etilcarbodi-
imida (220 mg, 1,15 mmol) en N,N-dimetilformamida (5 ml)
en una atmésfera de nitrégeno a temperatura ambiente du-
rante 1,5 horas. Entonces se adicionaron hidrocloruro de
anti-N- (4-amino-ciclohexil) -2-(benzo(1l,3]dioxol-5-iloxi) -
nicotinamida (0,3 g, 0,767 mmol) (véase Preparacién 2) y
N-metil morfolina (0,167 ml, 0,767 mmol), y la mezcla de
reaccibn se agitdé a temperatura ambiente durante otras 18
horas. Se repartid® la mezcla entre diclorometano (10 ml)
y dcido citrico al 10% (10 ml). Se separd la capa orgéni-
ca y se pas6 a través de una membrana hidr6fcba. Se sepa-
ré el disolvente a vacio, y el residuo se trituré6 con me-
tanol (5 ml) para dar anti-2-(benzo[l,3)}dioxol-5-iloxi) -
N-[4- (2-hidroxi-benzoilamino) -ciclohexil} -nicotinamida
{160,7 mg) como un s6lido blanco.

H NMR (400MHz, CDCl,): & = 12,30 (1H, s), 8,57-8,61 (1H,
d, 8,01-8,05 (iH, d), 7,74-7,79 (1H, d4), 7,33-7,40 (1H,
d), 7,12-7,17 (1H, m), 6,93-6,99 (1B, d), 6,78-6,84 (2H,
m), 6,69-6,70 (1H, d), 6,59-6,63 (1H, d4), 6,19-6,23 (1H,
d), 6,02 (2H, s), 3,96-4,09 (2H, m), 2,14-2,26 (4H, m),
1,39-1,50 (4H, m) ppm.

LRMS (termopulverizacidn): m/z [M+H] 476

Ejemplos 2-10

Se prepararon los compuestos de los ejemplos tabula-
dos siguientes (Tabla 1) de f6rmula general:

M
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por un método similar al del Ejemplo 1 empleando el &acido
carboxilico y la amina apropiados como productos de par-
tida.

TABLA 1
Amina de
Ejemplo N° | partida X R
Prep. N°
2 2 H :E
OH
OH

R B

6" 39 F
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7t 39 F ‘KI:;J
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Se purificaron estos ejemplos por cromatografia instan-
tdnea en columna sobre gel de silice eluyendo con una
mezcla disolvente de diclorometano : pentano (1 : 1, en
volumen) cambiando a diclorometano : metanol (50 : 1, en
volumen) antes de trituracién con éter dietilico.

Ejemplo 2:

‘H NMR (400MHz, CDCl,): & = 12,08 (1H, s), 8,57-8,61 (1H,
d), 8,20-8,24 (1H, d4), 7,74-7,79 (1H, d), 7,10-7,20 (3H,
m), 6,81-6,89 (2H, m), 6,69 (1H, s), 6,59-6,63 (1H, 4),
6,13-6,18 (1H, 4), 6,02 (2H, s8), 3,96-4,09 (2H, m), 2,31
(3H, s); 2,09-2,29 (4H, m), 1,39-1,53 (4H, m) ppm.

LRMS (electropulverizacidén): m/z [M+H] 490

Ejemplo 3:

‘H NMR (400MHz, CcpCl,): & = 12,23 (1H, s), 8,73-8,78 (1H,
d), 8,18-8,22 (1H, 4), 7,67-7,76 (1H, 4), 7,14-7,20 (1H,
d4), 7,05-7,12 (1H, m), 6,79-6,82 (1H, d), 6,77 (1H, s),
6,64 (1H, s), 6,56-6,62 (2H, m), 6,00-6,04 (1H, d), 5,99
(2H, s8), 3,90-4,05 (2H, m), 2,30 (3H, s); 2,05-2,22 (4H,
m), 1,36-1,49 (4H, m) ppm.

LRMS (electropulverizacién): m/z [M+H]® 490

8,79%.

Ejemplo 41

2
ug
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H NMR (400MHz, CDCl,): & = 11,68 {(1H, s), 8,53-8,58 (1H,
d), 8,17-8,19 (1H, d4), 7,93 (1H, 8), 7,70-7,78 (2H, m),
7,62-7,66 (1H, 4), 7,38-7,44 (1H, t), 7,23-7,28 (2H, m),
7,03-7,08 (1H, m), 6,79-6,83 (1H, d), 6,64 (1H, s), 6,52-
6,60 (2H, m), 6,00 (2H, s), 3,97-4,05 (2H, m), 2,17-2,23
(4H, t ancho), 1,39-1,58 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H] 526

Ejemplo 5:

H NMR (400MHz, CDCl,): & = 13,24 (1H, s), 8,34-8,38 (1H,
m), 8,05-8,07 (1H, d), 7,73-7,99 (1lH, d), 7,25-7,32 (1lH,
m, parcialmente enmascarada por el disolvente), 6,88-6,96
(1H, m), 6,83-6,87 (1H, d), 6,76-6,81 (1H, d4), 6,66 (1H,
s), 6,53-6,63 (2H, m), 6,03 (2H, 8), 3,95-4,15 (2H, m),
2,12-2,26 (4H, m), 1,39-1,54 (4H, m) ppm.

LCMS (electropulverizacién): m/z [M-H]® 510

Ejemplo 61

H NMR (400MHz, CDCl,): & = 8,28-8,35 (1H, m), 8,03-4,08
(l1H, 4), 7,73-7,84 (1H, d4), 7,57-7,71 (2H, 4), 6,76-6,91
(3H, m), 6,67 (1H, s), 6,57-6,62 (1H, 4d), 6,16 (1H, s),
6,02 (2H, s), 5,83-5,92 (1H, 4}, 3,90-4,08 (2H, m), 2,08-
2,23 (4H, m), 1,35-1,50 (4H, m) ppm.

LCMS (electropulverizacién): m/z [M-H] - 452

Ejemplo 7:

'H NMR (400MHz, CDCl,): & = 8,30-8,36 (1K, m), 8,04-8,08
(1K, 4), 7,73-7,82 (1H, 4d), 7,29-7,41 (2H, m), 6,93-6,98
(1B, &), 6,79-6,87 (2H, m), 6,66 (1H, s), 6,57-6,63 (1H,
d), 6,11-6,20 (1H, 4}, 6,03 (2H, s), 3,93-4,10 (2H, m),
2,10-2,29 (4H, m), 1,39-1,57 (4H, m) ppm.

LRMS {electropulverizacién): m/z [M-H]" 492

Ejemplo 8:

'H NMR (400MHz, CDCl,): & = 8,27-8,36 (1H, m), 8,01-8,07
(14, m), 7,73-7,82 (1H, m), 7,15-7,22 (1H, m), 6,78-6,90
(2H, m), 6,63-6,67 (1H, m), 6,54-6,62 (1H, m), 6,05-6,15
(1H, m), 6,02 (2H, s), 3,88-4,09 (2H, m), 2,29 (3H, 8),
2,09-2,26 (4H, m), 1,37-1,49 (4H, m) ppm.
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LRMS (electropulverizaciébn): m/z [M-H]' 506

Ejemplo 9:

H NMR (400MHz, CDCl,): & = 8,03-8,09 (1H, d), 7,93-7,99
(1H, m), 7,17-7,27 (3H, m), 6,87-6,93 (1H, m), 6,77-6,84
(1H, 4), 6,70-6,73 (1H, d), 6,57-6,62 (1R, d), 5,97 (2H,
s), 3,80-3,98 (2H, m), 1,96-2,18 (4H, m), 1,41-1,63 (4H,
m) ppm.

LRMS (electropulverizacién): m/z [M-H] 492

Ejemplo 10:

‘'H NMR (400MHz, CDCl,): & = 12,26 (1H, s), 8,30-8,36 (1H,
m), 8,04-8,07 (1H, 4), 7,74-7,82 (1H, 4), 7.,17-7,22 (1R,
d), 6,83-6,86 (1H, d), 6,77 (1H, s), 6,55-6,67 (3H, m),
6,03-6,12 (1H, d), 6,02 (2H, s), 3,92-4,08 (2H, m), 2,33
(3H, s), 2,12-2,25 (4H, m), 1,36-1,51 (4H, m) ppm.

LRMS (electropulverizacién) m/z [M-H] 506

Ejemplo 11: aunti-N-[4-(2-fluorxo-6-hidroxi-benzoilamino) -
ciclohexil] -2- (4-fluoro-fenoxi) -nicotinamida

F
N
OO\\
Crw~ ©
| | H

N O

F

Se agitaron é&acido 2-fluoro-6-hidroxilbenzoico (128
mg, 0,82 wmmol), 1l-hidroxibenzotriazol (166 mg, 1,23
mmol) , hidrocloruro de 1l-(3-dimetilaminopropil) -3-
etilcarbodiimida (204 mg, 1,07 mmol), hidrocloruro de an-
ti-N- (4-amino-ciclohexil) -2- (4-fluoro-fenoxi)nicotinamida
(300 mg, 0,82 mmol) (véase Preparacién 4) y N-metil mor-
folina (0,18 wml, 1,64 mmol) en N,N-dimetilformamida (5
ml) en una atmésfera de nitrégeno a temperatura ambiente
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durante 1B horas. Se repartid la mezcla entre diclorome-
tano (6 ml) v acido acéticc al 10 ¥ (6 ml) y se separb la
capa orgénica. La capa orgdnica se secd sobre sulfato de
magnesio anhidro y se concentré a vacio. Se tritur6 el
residuo con éter dietilico (5 ml) para dar anti-N-[4-(2-
fluoro-6-hidroxi-benzoilamino) -ciclohexil] -2- (4-fluoro-
fenoxi)-nicotinamida (110 mg) como un sélido blanco.
‘H NMR (400MHz, DMSO-4'): § = 10,95 (1H, s ancho), 8,23-
8,28 (1H, d4), 8,19-8,22 (1H, d4), 8,04-8,18 (1H, wm), 7,98-
8,03 (1H, 4), 7,15-7,28 (5H, m}, 6,60-6,75 {(2H, m), 3,70-
3,80 (2H, m), 1,80-2,00 (4H, m), 1,31-1,49 (4H, m) ppm.
LRMS (termopulverizacién): m/z [M+H] 488
Ejemplos 12-40

Se prepararon los compuestos de los siguientes ejem-
plos tabulados (Tabla 2) de f6rmula general:

H
‘I:::IﬂN\“,R
X x N O
| | H

N O

F

por un método similar al del Ejemplo 11 empleando el &ci-
do carboxilico y la amina apropiados como productos de
partida.

TABLA 2

Amina de
Ejemplo N° partida X R
Prep. N*

12 4 H ‘(Jf:j
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15°

16"

17

18-

19"

20°

21’

22°
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23"

24

25°

26°

27"

28

29

30

31’

32°

33
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34 7 F ﬁp
OH
a5- 7 F
OH
Me

4
3

39° 9 F IUU“_
NH
.
HO

40 9 F

' Se repartieron estos ejemplos entre acetato de etilo y
agua, y se lavd la fase orgdnica con una disolucién acuo-
sa saturada de cloruro de sodio.

! Estos ejemplos se purificaron por cromatografia instan-
tdnea en columna sobre gel de silice eluyendo con un gra-
diente de disolventes de diclorometano metancl (100 : O
cambiando hasta 95 : 5, en volumen) para dar el compuesto
final.

Ejemplo 12:

'H NMR (400MHz, CDCl,}: & = 12,29 (1H, s), 8,56-8,60 (1H,
d), 8,18-8,21 (1H, d4), 7.,66-7,72 (1H, d4), 7,36-7,40 (2H,
m), 7,12-7,18 (4H, d), 6,96-6,99 (1H, d4), 6,78-6,83 (1H,

2Uu
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d), 6,17-6,22 (1H, d), 3,96-4,12 (2H, m), 2,12-2,29 (4H,
m}, 1,40-1,53 {(4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H] 450

Ejemplo 13:

H NMR (400MHz, CDCl,): § = 12,05 (1H, s), 8,58-8,62 (1H,
d), 8,18-8,22 (1H, d4), 7,68-7,75 (1H, d), 7,09-7,20 (6H,
m), 6,83-6,88 (1H, 4d), 6,15-6,19 (1H, 4d), 3,94-4,11 (2H,
m), 2,29 (3H, s), 2,13-2,24 (4H, m), 1,40-1,55 (4H, m)
ppm.

LRMS (termopulverizacién): m/z [M+H]" 464

Ejemplo 14.

‘H NMR (400MHz, DMSO-d®*): & = 12,26 (1H, s), 8,5B-8,62
(1, 4), 8,18-8,22 (1H, m), 7,68-7,73 (1H, d), 7,20-7,24
(1H, d4), 7,10-7,19 (4H, m), 6,78 (1H, s), 6,61-6,67 (2H,
d), 6,04-6,10 (2H, d), 3,92-4,10 (2H, m), 2,32 (3H, s),
2,15-2,23 (4H, m), 1,40-1,55 (4H, m) ppm.

LRMS (termopulverizacidn): m/z [M+H]® 464

Encontrado C, 67,14; H, 5,62; N, 8,82. C,H,FN.O, requiere
C, 67,37; H, 5,65; N, 9,07%.

Ejemplo 15;:

‘H NMR (300MHz, DMSO-d"): & = 12,55 (1H, 5), 8,43-8,49
(1H, d), 8,24-8,30 (1H, d), 8,08-8,14 (1H, 4), 7,84-7,90
(1, d), 7,22-7,35 (1H, t), 7,08-7,20 (4H, m), 6,74-6,83
(2H, d), 3,60-3,80 (2H, m), 1,76-1,90 (4H, m), 1,20-1,50
(4K, m) ppm.

LRMS (electropulverizacién): m/z [M-H] 466

Ejemplo 16:

‘H NMR (300MHz, DMSO-d"): & = 12,28 (1H, s), 8,50-8,57
(1H, m), 8,02-8,06 (1K, d4), 7,70-7,78 (1H, d), 7,10-7,20
(4H, m), 6,68 (1H, s8), 6,62-6,67 (1H, 4), 6,12-6,21 (1H,
d), 3,85-3,95 (2H, m), 2,33 (3H, s8), 2,00-2,28 (4H, m),
1,40-1,50 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]' 482

Rjemplo 171

'H NMR (300MHz, CDCl,): & = 13,25 (1H, s), 8,33-8,40 (1H,

22
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m), 8,03-8,07 (1H, d4), 7,70-7,79 (1H, d), 7,25-7,35 (1H,
m, parcialmente enmascarada por el disolvente), 7,12-7,20
(4H, m), 6,85-7,00 (1H, dd), 6,75-6,83 (1H, 4d), 6,50-6,63
(1H, d4d), 3,87-4,12 (2H, m), 2,13-2,26 (4H, m), 1,41-1,52
(4H, m) ppm.

LRMS (termopulverizacidén) m/z [M+NH,]" 503

Ejemplo 18:

H NMR (300MHz, DMSO-d°): § = 8,55-8,63 (1H, d), 8,32-8,38
(1H, d4), 8,19-8,23 (1H, d4), 7,92-7,99 (1H, m), 7,70-7,80
(lH, 4), 7,17-7,28 (5H, m), 6,88-6,96 (1H, m), 3,69-3,85
(2H, m), 1,83-2,00 (4H, m), 1,33-1,53 (4H, m) ppm.

LRMS (termopulverizacidn): m/z [M+NH,]* 503

Ejemplo 19:

'H NMR (300MHz, DMSO-d*): 6§ = 9,69 (1H, s}, 8,23-8,34 (1H,
d), 8,18 (1H, s), 7,90-7,98 (2H, m), 7,15-7,28 (5H, m),
6,98-7,07 (1H, t), 6,66-6,80 (2H, m), 3,61-3,78 (1H, m),
3,40-3,60 (1H, m), 3,35 (2H, B, enmascarada por el discl-
vente), 1,75-1,95 (4H, m), 1,22-1,46 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H] 482

Ejemplo 20:

‘H NMR (300MHz, DMSO-d‘): & = 8,63-8,69 (1H, d), 8,32-8,37
(i1H, 4), 8,17-8,21 (1H, d), 7,92-7,99 (2H, wm), 7,37-7,42
(1, m), 7,16-7,27 (4K, m), 6,86-6,93 (1H, d), 3,70-3,886
(2H, m), 1,85-2,01 (4H, m), 1,30-1,52 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]® 502, 504

Ejemplo 21

'H NMR (300MHz, DMSO-d°): &§ = 10,72 (1H, s) 8,29-8,36 (1H,
m), 8,17-8,22 (1H, m), 8,05-8,15 (1H, m), 7,92-7,98 (1H,
m, 7,8 (iH, s), 7,63-7,68 (1H, d), 7,15-7,26 (4H, m),
6,92-6,99 (1H, 4), 3,63-3,82 (2H, m), 1,76-1,98 (4H, wm),
1,28-1,48 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]" 502, 504

Ejemplo 22:

'H NMR (300MHz, DMSO-d‘): 8 = 14,67 (1H, s), B8,63-B,76
(1H, m), 8,34-8,43 (1H, d), B8,16-8,32 (2H, m), 7,83-8,03

g2l
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(3§, m), 7,59-7,69 (1H, t), 7,32-7,40 (1B, 4), 7,17-7,31
(4H, m), 6,88-6,96 (1H, m), 3,69-3,85 (2H, m), 1,83-2,00
(4H, m), 1,33-1,53 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]} ' 518

Ejemplo 23:

H NMR (300MHz, DMSO-d°): 6 = 13,08 (1H, s) B,28-B,36 (2H,
t), 8,18-8,22 (1H, 4), 7,91-7,97 (1H, m), 7.,77-7,82 (1H,
d), 7,15-7,31 (4H, wm), 6,40-6,44 (1H, d), 6,38 (1H, s),
3,65-3,88 (2H, m), 1,78-2,04 (4H, m), 1,30-1,60 (4H, m)
ppm.

LRMS (termopulverizacién): m/z [M+H]" 498

Ejemplo 24:

H NMR (300MHz, DMSO-d°): & = 9,76 (1H, s), 8,29-8,35 (1H,
d), 8,18-8,21 (1H, 4}, 7,90-7,96 (1H, m), 7,83-7,89 (1H,
d), 7,58 {1H, s), 7,45-7,52 (1lH, d), 7,16-7,23 (4H, w),
6,72-6,78 (1H, d), 3,63-3,83 (2H, m), 2,11 (3H, s8), 1,80-
1,98 (4H m}, 1,30-1,52 (4H, m) ppm.

LRMS (termopulverizacidén) m/z [M+H]" 482

Ejemplo 35:

H NMR (300MHz, DMSO-d*): & = 9,24 (1H, s), 8,25-8,32 (1H,
d), 8,20 (1H, s), 7.,84-7,99 (2H, t), 7,17-7,27 (4H, m),
6,99-7,10 (1H, t), 6,54-6,68 (3H, m}, 3,60-3,77 (2H, m),
3,35 (2H, s, enmascarada por el disoclvente), 1,74-1,95
(4H, m), 1,12-1,42 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H] 482

Ejemplo 26:

‘H NMR (300MHz, DMSO-d®): & = 11,68 (1H, s), 8,96 (1H, s),
8,45-8,50 (1H, d), 8,32-8,37 (1H, d4), 8,18-8,22 (1H, d),
7,92-7,99 (1H, m), 7,16-7,32 (5H, m), 6,81-6,87 (1H, wm),
6,68-6,74 (1H, d), 3,67-4,06 (2H, m), 1,78-1,98 (4H, m),
1,35-1,56 (4H, m) ppm.

LRMS (termopulverizaciém): m/z [M+H]® 484

Ejemplo 27a

'H NMR (300MHz, DMSO-d%): 8§ = 12,59 (1H, s8), 8,89-8,97
(g, 4), 8,32-8,38 (1H, d4), 8,19-8,22 (1H, d4), 8,13-8,17




n

1u

30

35

- 75 -

(1H, m), 7,93-8,01 (1H, m), 7,93-8,01 (1H, m), 7,48-7,53
(1K, m), 7,38-7,42 (1H, 4d), 7,16-7,36 (4H, m), 3,67-3,90
(2ZH, m), 1,79-2,02 (4H, m), 1,48-1,77 (2H, m), 1,32-1,47
(2H, m) ppm.

LRMS (termopulverizacién): m/z [M+H] 469

Encontrado C, 60,94; H, 4,79; N, 11,83. C,H,F.NO,. 0,1
moles CH,Cl, requiere C, 60,69; H,4,69; N, 1l1,75%.

Ejemplo 28:

H NMR (300MHz, DMSO-d"): & 9,19 (1H, s), 8,23-8,31 (1H,
d), 8,18-8,21 (1H, m), 7,91-7,96 (1H, d), 7,65-70 (1lH,
d), 7,16-7,25 (4H, m), 6,98-7,09 (1H, m), 6,51-6,62 (3H,
m), 3,56-3,77 (2H, m), 2,61-2,47 (2H, m), 2,23-2,33 (2H,
m), 1,72-1,93 (4H, m), 1,18-1,40 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H] 496

Ejemplo 29:

‘'H NMR (300MHz, DMSo-d*): & = 12,96 (1H, s), 10,04 (1H,
s), 8,18-8,42 (3H, m), 7,90-8,10 (1H, m), 7,63-7,76 (1H,
d), 7,07-7,45 (4H, m), 6,13-6,40 (2H, m), 3,60-3,90 (2H,
m), 1,72-2,15 (4H, m), 1,28-1,60 (4H, m) ppm.

LRMS (termopulverizacidn): m/z [M+H])" 484

Encontrade C, 60,11; H, 4,99; N, 7,95. C,H,F,N,O.. 0,25
moles CH,Cl, requiere C, 60,09; H, 4,64; N, 8,33%.

Ejemplo 30:

'H NMR (300MHz, DMSO-d°*): & = 14,27 (1H, s), 8,33-8,38
(1H, &), 8,19-8,23 (1H, d4), 7,92-8,01 (1H, m), 7,17-7,37
(5H, m}, 6,12 (1H, s), 6,08 (1H, s), 3,60-4,00 (8H, par-
cialmente enmascarada por el disolvente), 1,82-2,03 (4H,
d), 1,24-1,60 (4H, m) ppm.

LRMS (termopulverizacidn): m/z [M+H] 528

Ejemplo 3l:

'H NMR (300MHz, DMSO-d): § = 12,08 (1H, s ancho), 8,80-
B,86 (1H, 4), 8,51 (1H, s), 8,35-8,42 (1H, d), 8,20-8,24
(1H, 4), 7,92-7,99 (1H, m), 7,84-7,89 (1H, d4d), 7,72-7,78
(1H, d), 7,44-7,52 (1H, t), 7,28-7,36 (1H, t), 7,19-7,24
(5, m), 3,72-3,93 (2H, m), 1,93-2,06 (4H, d), 1,36-1,62

W|
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v4H, m) ppm.
LRMS (termopulverizacién): m/z (M+H] 518
Ejemplo 323

H NMR (300MHz, DMSO-d°): & = 12,77 (1H, s), 8,50-
(1, 4), 8,33-8,38 (1H, d), 8,18-8,23 (1H, d), 7,92-
‘1H, m), 7,42-7,48 (1H, d), 7,16-7,38 (4H, m), 7,07-
(1H, d), 6,73-6,83 (1H, t), 3,70-3,92 (5H, m), 1,80-

(4H, m), 1,23-1,58 (4H, m) ppm.
LRMS (termopulverizacidn): m/z [M+H] 498
Ejemplo 33:

H NMR (300MHz, DMSO-d%): & = 8,26-8,38 (1H, d), 8,19-
(1H, m), 7,92-8,08 (2H, m), 7,16-7,36 (4H, m), 6,96-
(1H, d), 6,68-6,75 (1H, d), 3,62-3,83 (2H, m), 2,80-

(1H, m), 2,16 (3H, s), 1,78-2,02 (4H, m), 1,23-1,48
m), 1,08-1,16 (6H, d) ppm.

LRMS (electropulverizacidn): m/z [M-H]}® 522

Ejemplo 34:

H NMR (300MHz, DMSO-d*): & = 13,43 (1H, s), 8,32-
(2H, m), 8,22-8,25 (1H, d4), 7,92-8,02 (1H, m), 7,18-
(5SH, m), 6,54-6,60 (1H, d), 6,47-6,53 (1H, d), 3,89

s), 3,73-3,88 (2K, m), 1,89-2,04 (4H, d), 1,37-1,43

m) ppm.

LCMS (electropulverizacién): m/z [M-H]}" 496

Ejemplo 35:

H NMR (300MHz, DMSO-d°): & = 9,41 (1H, s), 8,32-8,38
d), 8,08-8,10 (1H, d), 7,96-8,04 (2H, m), 7,20-7,30
m), 6,96-7,02 (1H, t), 6,78-6,83 (1H, d), 6,64-6,70
d), 3,61-3,78 (2H, s ancho), 2,08 {3H, s), 1,80-1,98
m), 1,30-1,44 (4H, m) ppm.

8,58
8,02
7,14
2,08

8,22
7,05
2,95
{4H,

8,39
7,37
(3H,
(4H,

(1H,
(4H,
(1H,
(4H,

LCMS (termopulverizacién): m/z [M+H]" 482, [M+NH,]" 499.

Ejemplo 363

‘H NMR (300MHz, DMSO-d®): § = 9,42 (1H, s), 8,32-828
d), 8,18-8,20 (1H, d), 8,00-8,05 (1H, d), 7,93-8,00
m), 7,15-7,26 (6H, m), 7,08-7,13 (1H, d)}, 3,66-3,80

(1H,
(1H,
(2H,

s ancho), 2,14 (3H, s), 1,80-1,97 (4H, m), 1,27-1,50 (4H,
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LCMS (termopulverizacifn): m/z [M+H]® 482, [M+NH,]1  499.
Ejemplo 37:

'H NMR (300MHz, DMso-d"): & = 9,18 (1H, s), 8,28-8,33 (1H,
d), 8,18-8,20 (1H, d), 7,93-7,99 (1H, m), 7,83-7,89 (1H,
d), 7,17-7,28 (4H, m), 6,98-7,05 (2H, d), 6,63-6,67 (2H,
d), 3,60-3,80 (2H, s ancho), 3,30 (2H, s, enmascarada por
el disolvente), 1,73-1,92 (4H, m), 1,19-1,40 {(4H, m) ppm.
LCMS (termopulverizacién): m/z [M+H] 482, [M+NH,]" 499.
Ejemplo 38:

‘H NMR (300MHz, DMSO-d6): & = 9,08-9,13 (1H, s ancho),
8,32-8,37 (1H, 4), 8,09-8,11 (1H, m), 7,94-8,00 (2H, m),
7,19-7,32 (6H, m), 6,%1-6,96 (1H, d), 3,64-3,84 (5H, 5 +
s ancho), 1,80-1,98 (4H, m), 1,30-1,50 (4H, m) ppm.

LCMS (termopulverizacién): m/z {M+H}" 498.

Ejemplo 39:

‘'H NMR (300MHz, DMSO-d°): & = 9,18-9,28 (1H, s ancho),
8,28-8,34 (1H, 4), 8,19-8,21 (1H, d), 8,02-8,08 (1H, t),
7,95-7,99 (1K, m), 7,67-7,71 (1H, d), 7,18-7,29 (4H, m),
7,00-7,08 (2H, d), 6,65-6,70 (2H, d), 3,60-3,79 (3H, s
ancho + d), 3,35-3,59 (3H, m, enmascarada por el disol-
vente), 1,74-1,96 (4H, w), 1,19-1,42 (4H, wm) ppm.

LCMS (termopulverizacién): m/z [M+H]® 539.

Ejemplo 40:

'H NMR (300MHz, DMSO-d*): & = 9,63 (1H, s), 8,25-8,35 (1H,
d, 8,19-8,21 (1H, d4), 8,00-8,07 (1E, t), 7,93-7,98 (1H,
m), 7,58-7,63 (1H, 4), 7,15-7,30 (4H, m), 7,00-7,14 (2H,
m, 6,77-6,82 (1H, 4), 6,70-6,76 (1H, t), 3,60-3,80 (3H,
m + d), 3,41-3,58 (3H, m + B), 1,69-1,99 (4H, m), 1,20-
1,44 (4H, m) ppm.

LCMS (termopulverizacidén): m/z [M+H]' 539.

Efemplo 41 : anti-5-Fluoro-2-(3,4-difluoro-fenoxi)-N-[4-
(2-fluoro-6-hidroxl-benxoilamino)ciclohexil]lnicotinamida
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Se agitaron acido 2-fluoro-6-hidroxibenzoico (115
mg, 0,736 mmol), 1l-hidroxibenzotriazol (149 mg, 1,11
mmol), hidrocloruro de 1-(3-dimetilaminopropil)-3-etil-
carbodiimida (184 mg, 0,957 mmol), hidrocloruro de anti-
N-(4-amino-ciclohexil) -5-fluoro-2- (3, 4-difluorofenoxi) -
nicotinamida (296 g, 0,736 mmol) (véase Preparacién 11) y
N-metil morfolina (0,16 ml, 1,46 mmol) en N,N-
dimetilformamida (6 wml) en una atmésfera de nitrégeno a
temperatura ambiente durante 18 horas. Se repartidé la
mezcla entre acetato de etilo (6 ml) y agua (6 ml). La
capa orgdnica se separd, se lavdé con una disolucién acuo-
sa saturada de cloruro de sodio (6 ml} y se sect sobre
gsulfato de magnesio anhidro. Se concentrd a vacio, y el
residuo se triturd con éter dietilico (3 veces 5 ml) para
dar anti-5-fluoro-2-(3,4-difluoro-fenoxi)-N-[4-(2-fluoro-
6-hidroxi-benzoilamino) -ciclohexil] -nicotinamida (240 mg)
como un sdlido blanquecino.
'H NMR (300MHz, DMSO-d*): § = 10,92 (1H, s ancho) 8,29-
8,33 (1H, d4), 8,23-8,27 (1H, 4), 8,08-8,17 (1H, m), 7,90-
8,03 (1H, m), 7,31-7,52 (2H, m), 7,18-7,30 (1H, m), 7,02-
7,12 (1H, m), 6,60-6,71 (2H, m), 3,65-3,82 (2H, m), 1,82-
2,00 (4H, m), 1,28-1,50 (4H, m) ppm.
LRMS (termopulverizacién): m/z [M+H] 504
Ejemplo 42 i1 anti-5-Fluoro-2-(3-cloro-4-fluoro-fenoxi) -N-
[4-{(2-fluoro=-6-hidroxi-benzollamino) -ciclohexil] -
nlcotinamida
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Se agitaron 4cido 2-fluoro-6-hidroxibenzoico (117
mg, 0,753 mmol), 1l-hidroxibenzotriazol (153 mg, 1,13
mmol) , hidrocloruro de 1l-(3-dimetilaminopropil) -3-
etilcarbodiimida (188 mg, 0,979 mmol), hidrocloruro de
anti-N- (4-amino-ciclohexil) -5-fluoro-2- (3-cloro-4-£fluoro-
fenoxi) -nicotinamida (315 mg, 0,736 mmol) (véase Prepara-
cién 13) y N-metil morfolina (0,17 ml, 1,51 mmol) en N,N-
dimetilformamida (6 ml) en una atmésfera de nitrégeno a
temperatura ambiente durante 18 horas. La mezcla se re-
partié entre acetato de etilo (6 ml) y agua (6 ml). La
capa orginica se separd, se lavé con una disolucidn acuo-
sa saturada de cloruro de sodio (6 ml) y se secd sobre
sulfato de magnesio anhidro. Se concentrd a vacio, y el
residuo se trituré con éter dietilico (3 veces 5 ml) para
dar anti-5-fluoro-2-(3-cloro-4-£fluoro-£fenoxi)-N-[4-(2-
fluoro-6-hidroxi-benzoilamine) -ciclohexil] -
nicotinamida (250 mg) como un sdlido blanquecino.
‘H NMR (300MHz, DMSO-d*): & = 10,94 (1H, s ancho) 8,2B-
8,35 (1H, d), 8,23-8,26 (1H, d), 8,07-8,17 {(1H, m), 7,92-
8,03 (1H, m), 7,42-7,54 (2H, wm), 7,17-7,28 (2H, m), 6,58-
6,73 (2H, m), 3,64-3,83 (2H, m), 1,83-2,00 (4H, m), 1,31-
1,506 (4H, m) ppm.
LRMS (termopulverizacifm): m/z [M+H]® 520, 522
Ejemplo 43 : Ester metilico del &cido sin-N-(4-{[S-

£luoro-2-~ (4-fluoro-fenoxi) -piridin-3-carbonil] amino}ci-

229
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Se agitaron éster monometilico del acido ftalamico
(141 mg, 0,781 mmol), l-hidroxibenzotriazol hidrato (158
mg, 1,17 mmol) e hidrocloruro de 1-(3-
dimetilaminopropil}-3-etilcarbodiimida (195 mg, 1,02
mmol) en N,N-dimetilformamida (6 ml) a temperatura am-
biente y s8e adicioné hidrocloruro de sin-N-(4-amino-
ciclohexil) -5-fluoro-2- (4-fluoro-fenoxi) -nicotinamida
(300 mg, 0,781 mmol) (véase Preparacidn 22) seguido por
adicién de N-metil morfolina (0,17 ml, 1,56 mmol). Se
agitd la mezcla de reaccién en una atmésfera de nitrégeno
a temperatura ambiente durante 18 horas, se repartié la
mezcla de reaccién entre acetato de etilo (20 ml) y agua
(20 ml), y se separd la capa organica. A continuacién se
lavé la capa orgénica con una disolucién acuosa saturada
de cloruro de sodio (20 ml) se secd sobre sulfato de mag-
nesio anhidro y se separé el disolvente a vacio. Se tri-
turd el residuo con éter dietilico (5 ml) dando el é&ster
metilico del Acido 8in-N- (4-{ [5-fluoro-2- (4-
fluorofenoxi) -piridin-3-carbonil)] -amino}-ciclohexil) -
ftalamico (385 mg) como un sb6lido blanquecino.
‘H NMR (300MHz, DMSO-d*): & = 8,28-8,35 (1H, d), 8,20-8,24
(1H, 4), 8,01-8,08 (2H, m), 7,75-7,80 (1H, d), 7,48-7,64
(2H, m), 7,38-7,43 (1H, d4), 7,20-7,38 (4H, m), 4,04-4,16
(1H, m), 3,84-3,99 (1H, m), 3,74 (3H, s), 1,56-1,88 (8H,
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m) ppm.

LRMS (termopulverizacién): m/z [M+H]' 510

Ejemplo 44 : anti-N-{4-[Acetil-(2-hidroxibencil)-amine]-
ciclohexil}-5-fluoro-2- (4-fluoro-fenoxi) -nicotinamida

F

Se disolvieron éster anti-1-{[acetil-(4-{[5-fluoro-
2- (4-fluoro-£fenoxi) -piridin-3-carbonil] -amino}-ciclohe-
xil) -amino] -metil}-fenilico del &cido acético (275 mg,
0,512 mmol) (véase Preparacién 19) e hidréxido de litio
(monohidrato, 32 mg, 0,767 mmol) en tetrahidrofurano (10
ml) y agua (10 ml) y la mezcla de reaccibn se agitd a
temperatura ambiente durante 2 horas. Se adiciond &cido
clorhidrico 2M (0,4 ml) y se filtrd el precipitado resul-
tante y se lavd con agua (30 ml). Se disolvié el sé6lido
en diclorometano/éter dietilico y se secd sobre sulfato
de sodio anhidro. Se separ6 el disolvente a vacio dando
anti-N-{4- [acetil- (2-hidroxibencil)amino] -ciclohexil}-5-
fluoro-2- (4-fluoro-fenoxi) -nicotinamida (100 mg) como un
s6lido blanco.
H NMR (400 MHz, CDCl,): 6 = 9,77 (1H, s), 8,32-8,39 (1H,
m!, 8,01-8,05 (1H, d4), 7,68-7,78 (1H, d), 7,07-7,23 (6H,
m), 6,85-6,90 (1H, d), 6,77-6,84 (1H, t), 4,52 (2H, 8),
3,92-4,10 (1H, m), 3,59-3,70 (1H, m), 2,22-2,31 (2H, d),
2,18 (3H, s), 1,75-1,98 (4H, m), 1,26-1,43 (2H, m) ppm.
LRMS (electropulverizacibn): m/z [M-H) " 494
Ejemplo 45 : anti-N-{4-[Acetil- (3-hidroxibencil)-amino] -
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ciclohexil}-5-fluoro-2-(4-fluoro-fenoxi) -nicotinamida

F

Se disolvié anti-N-{4-(terc-butil-dimetil-silanil-
oxi) -bencilamino) ciclohexil}-5-fluoro-2- (4-fluorofenoxi) -
nicotinamida (337 mg, 0,512 mmol) (véase Preparacién 18)
en diclorometano (10 ml) y se adicioné diisopropiletila-
mina (0,15 ml, 0,83] mmol) seguido por la adicién de clo-
ruro de acetilo (0,051 ml, 0,712 mmol). Se mantuvo la
mezcla de reaccidn a temperatura ambiente en una atmbsfe-
ra de nitrogeno durante 2 horas, y entonces se separd el
disolvente a vacio. Se disolvié el disolvente en metanol
‘15 ml} v se adiciondé resina amberlyst 15 (1 g). Se man-
tuvo la reaccién a temperatura ambiente durante otras 18
horas. Se filtré la mezcla a través de una columna corta
de celita (5 g! y se lavd la celita con metanol (2 veces
10 ml). Se combinarou los filtrados, se concentraron a
vacio vy el residuo se destildé azeotrdpicamente con é&ter
dietilico. Se suspendid el s6lido blanco resultante en
pentano y se filtré dando anti-N-{4-[acetil-(3-
hidroxibencil, -amino]l ciclohexil}-S5-fluoro-2-(4-£fluoro-
fenoxi)nicotinamida (290 mg) como un s6lido blanco.

H NMR (400 MHz, DMSO-d"): & = 9,32 (0,5H, s), 9,18 (0,SH,
s;, 8,20-8,25 {(1H, m), 8,15-8,19 (1H, d), 7,90-7,98 (1H,
m,, 7,17-7,22 (4H, m), 6,98-7,16 (1H, 2xt})}, 6,52-6,65
(3H, m), 4,36-4,48 (2H, 2x8), 4,20-4,33 (0,5H, m), 3,57-
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3,76 (1,5H, m), 2,13 (1,3H, &), 1,78-1,90 (2,7H, m),
1,25-1,64 (7H, m) ppm.

LRMS (electropulverizacién): m/z [M-H]" 494

Ejemplo 46 : anti-N-{4-[Acetil- (4-hidroxibencil)-amino] -
ciclohexil}-5-fluoro-2- (4-fluoro-fenoxl) -nicotinamida

F

Se disolvid anti-N-{4-[4-(terc-butildimetil-silanil-
oxi)bencilamino] ciclohexil}-5-fluoro-2- (4-fluorofenoxi) -
nicotinamida (97 mg, 0,171 mmol) (véase Preparacibém 17)
en diclorometano (5 ml) y se adiciondé diisopropiletil-
amina (0,042 ml, 0,239 mmol) seguido por adicién de clo-
ruro de acetilo (0,015 ml, 0,205 mmol). Se mantuvo la
mezcla de reaccidn a temperatura ambiente bajo atmdsfera
de nitré6geno durante 2 horas, antes de eliminar el disol-
vente a vacio. Se disolvié el residuo en metanol (10 ml)
y se adicionf resina amberlyst 15 (1 g) y &cido trifluo-
roacético (0,1 ml). Se mantuvo la mezcla de reaccién a
temperatura ambiente durante otras 18 horas. Se filtré la
mezcla a través de una columna corta de celita (5 g) y se
lavé la celita con metanol (2 veces 10 ml). Se combinaron
los filtrados, se concentraron a vacioc y el residuo ase
destilé azeotrOpicamente con &ter dietilico. E1 s6lido
blanco resultante se suspendi6 en pentano y se f£filtré
dando anti-N-{4-[acetil-(4-hidroxibencil)-amino] -ciclohe-
xil}-5-fluoro-2- (4-fluoro-fenoxi) -nicotinamida (46 mg)
como un sdlido blanco.

23
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‘H NMR (400 MHz, DMSO-d‘): & = 8,17-8,21 (1H, m), 8,13-
8,16 (1H, 4), 7,88-7,95 (1H, m), 7,11-7,21 (4H, m), 6,92-
6,99 (2H, d4), 6,67-6,73 (1H, d), 6,57-6,63 (1H, 4), 4,30-
4,41 (2H, 2xs), 4,12-4,22 (1H, m), 3,57-3,72 (1H, m},
2,10 (1H, s), 1,86 (2H, s), 1,76-1,83 (2H, d), 1,43-1,60
(4H, m), 1,20-1,40 (24, m) ppm.

LRMS (electropulverizacién): m/z [M+H] 496

Ejemplo 47 : sin-5-FPluoro-2-(4-fluorofanoxl)-N-[4-(2-hi-
droxi-4-metilbenzolilamino)ciclohexil)nicotinamida

F

Se agitaron acido 2-hidroxi-4-metilbenzoico (91 mg,
0,595 mmol), 1l1l-hidroxibenzotriazol (80 mg, 0,595 mmol),
hidrocloruro de 1-(3-dimetilaminopropil)-3-etilcarbodi-
imida (134 wg, 0,703 mmol), hidrocloruro de B8in-N-{(4-
amino-ciclohexil)-5-fluoro-2- (4-fluoro-fenoxi) -
nicotinamida (200 mg, 0,541 mmol) (véase Preparaci6bn 22)
Y N-metil morfolina (0,18 ml, 1,62 mmol) en N,6N-
dimetilformamida (5 ml) en una atmosfera de nitrégeno a
temperatura ambiente durante 18 horas. Se separf la N,N-
dimetilformamida a vacio, y se reparti6 el residuo entre
diclorometanoc (15 ml) y agua (15 ml). Se separd la fase
orgénica y se lavd secuencialmente con una disolucién al
10% de acido citrico en agua (15 ml) seguido por una di-
solucién acuosa saturada de hidrégeno carbonato de sodio
(15 ml). Se secd6 la fase orgdnica sobre sulfato de magne-
sio anhidro y se separd el disolvente a vacio. Se triturd
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el residuo con acetato de etilo/pentano (1:1, en volumen,
5 ml) dando sin-5-fluoro-2-(4-fluoro-fenoxi)-N-[4-(2-
hidroxi-4-metil-benzoilamino)-ciclohexil] -nicotinamida
(130 mg) como un sb6lido blanco.

H NMR (400MHz, CDCl.,}): & = 12,17 (1H, s), 8,32-8,38 (1H,
m), 8,00-8,08 (2H, m), 7,15-7,22 (4H, d), 6,%97-7,01 (1H,
d), 6,78 (1H, s), 6,60-6,65 {(1H, d), 5,84-5,92 (1H, 4),
4,23-4,31 (1H, m), 4,02-4,15 (1H, m), 2,34 (3H, B8), 1,80~
2,00 (6H, m), 1,49-1,67 (2H, m, parcialmente enmascarada
10 por el disolvente) ppm.

n

LRMS (electropulverizacifn): m/z [M-H]® 480
Ejemplos £8-71

Se prepararon los compuestos de los siguientes ejem-
plos tabulados (Tabla 3) de f£6rmula general:
1°f

H

LT

F

por un método similar al del Ejemplo 47 empleando el &ci-

do carboxilico y la amina apropiados como productos de
partida.

B
L]

TABLA 3

Amina de
Ejemplo N° | partida X R
L__ Prep. N°

oM
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Estos ejemplos se elaboraron repartiendo la masa de
reaccion entre acetato de etilo y agua, y se lavd la fase

R
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orgénica con una disolucitn acuosa saturada de cloruro de
sodio.

Se purificaron estos ejemplos por cromatografia instan-
tdnea en columna de gel de silice eluyendo con un gra-
diente de disolventes de diclorometano : metanol (100 : 0
campbiando a 95 : 5 luego a 70 : 30, en volumen). Se di-
solvié el producto en acetato de etilo, se lavd
secuencialmente con agua y una disolucibén acuosa saturada
de cloruro de sodio, se sect sobre sulfato de magnesio
anhidro y se concentrd6 bajo presiétm reducida para dar el
compuesto deseado.

Se diluyeron estos compuestos con metanol y acetato de
etilo hasta completa disolucidn antes de secar sobre sul-
fato de magnesio anhidro.

Ejemplo 48:

'H NMR (400MHz, DMSO-d*): 6 = 9,50 (1H, s), 8,22-8,26 (1H,
d), 8,17-8,21 (1H, d), 7,95-7,99 (lH, m), 7,84-7,92 (1H,
d), 7,12-7,23 (7H, m), 6,80-6,85 (1H, d), 3,86-3,95 (1H,
m), 3,72-3,82 (1H, m), 1,56-1,82 (BH, m) ppm.

LRMS (electropulverizacidn): m/z [M-H] ' 466

Ejemplo 49:

H NMR (400MHz, DMSO-d°): & = 9,83 (1H, s), 8,21-8,24 (1H,
m), 8,17-8,20 (1H, 4), 7,93-7,97? (1R, m), 7,63-7,67 (1H,
dy, 7,57-7.62 (1H, d), 7,17-7,24 (4H, m), 6,70-6,77 (1H,
d), 3,87-3,92 (1H, m), 3,72-3,80 (1H, wm), 1,76-1,83 (2H,
m), 1,55-1,72 (6H, m) ppm.

LRMS (electropulverizacifn): m/z [M-H] 466

Ejemplo 50:

H NMR (400MHz, DMSO-d*): & = 12,18 (1H, s ancho), B8,34-
8,41 (1H, m), 8,16-8,19 (1H, d4), 7,93-7,97 (1H, m), 7,80-
7,86 (1H, 4), 7,28-7,35 (1K, t), 7,15-7,23 (4H, m), 6,78-
6,86 (2, m), 3,89-3,94 (1K, m), 3,80-3,88 (1K, m), 1,58-
1,80 (BH, m) ppm.

LRMS (electropulverizacién): m/z [M-H] 466

Ejemplo 51:

227
2
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‘R NMR (400MHz, CD,OD): & = 8,03-8,07
(4H, m), 6,96-7,08 (2H, m), 6,68-6,78
(1H, m), 3,75-3,80 (1H, m), 3,43 (2H,
m), 1,52-1,62 (6H, m) ppm.

LRMS (electropulverizacidn): m/z [M-H]®

Ejemplo 52;:

H NMR (400MHz, CDOD): § = 8,00-8,08
(4H, m), 7,00-7,08 (1H, t), 6,57-6,72
(1H, m), 3,72-3,81 (1H, m), 3,37 (2H
m), 1,51-1,62 (6H, m) ppm.

LRMS (electropulverizacién): m/z [M-H]"

Ejemplo 53:
H NMR (400MHz, DMSO-d"): & = 9,08 (1H,

d), 8,14-8,17 (1H, d), 7,92-7,96 (1H,
d), 7,16-7,23 (4H, d}, 6,94-6,99 (2H,

d), 3,78-3,86 (1H, m), 3,52-3,61 (1H,

1,46-1,86 (8H, m) ppm.

LRMS (electropulverizacidn): m/z [M-H]"

Ejemplo 54:

H NMR (300MHz, DMSO-d°): & = 9,08 (1H,
d), 8,21-8,25 (1K, d), 8,01-8,07 (1H,
mj, 7,19-7,38 (6H, m), 6,92-6,97 (1H,
m), 1,54-1,80 (8H, m) ppm.

(2H, m), 7,10-7,21
(2H, m), 3,97-4,07
B), 1,63-1,80 (6H,

480
(2ZH, m), 7,09-7,19
(3H, m), 4,00-4,09

B), 1,66-1,80 (6H,

480

s), 8,22-8,26 (1H,

d), 7,63-7,67 (1H,
d), 6,57-6,62 (2H,
m), 3,23 (2H, s),

480
8), B,26-8,32 (1H,

m), 7,75-7,82 (1H,
da), 3,76-4,01 (5H,

LRMS (termopulverizacibn) m/z [M+E]" 498

Ejemplo 55:

‘H NMR (300MHz, DMSO-d"): & = 9,48 (1H, s ancho), B8,26-
8,33 (1H, 4), 8,20-8,25 (1H, d), 7,98-8,06 (1H, m), 7,74-
7,80 (1iH, d), 7,18-7,41 (6K, m), 6,77-6,82 (1H, d), 3,76-

4,03 (5H, m), 1,50-1,92 (8H, m) ppm.

LRMS (termopulverizacidn): m/z [M+H]" 498

Ejemplo 56:

‘H NMR (300MHz, DMSO-d*): &§ = 9,58 (1H,
d), 8,20-8,24 (1H, d), 8,00-8,07 (1H,
d), 7,20-7,30 (4H, d), 6,96-7,03 (1H,

s), 8,25-8,30 (1H,
m), 7,77-7,83 (1H,
d), 6,77-6,83 (2H,

m), 3,82-3,93 (l1H, m), 3,55-3,64 (1H, m), 3,26 (2H, s,

23%
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parcialmente enmascarada por el disolvente), 1,52-1,80
(BH, m) ppm.

LRMS (termopulverizacién): m/z [M+H]' 500

Ejemplo 57:

H NMR (300MHz, DMSO-d°): 6 = 8,73 (1H, ®), B8,27-8,32 (1H,
d), 8,21-8,25 (1H, d), 7,96-8,05 (1H, m), 7,70-7,78 (1H,
d), 7,20-7,30 (4H, d), 6,57-6,80 (3H, m), 3,82-3,94 (1H,
m), 3,58-3,78 (4H, m}, 3,24 (2H, s, parcialmente enmasca-
rada por el disolvente), 1,52-1,78 (8H, m) ppm.

LRMS (termopulverizacidn): m/z [M+H] 512

Ejemplo 58:

H NMR (300MHz, DMSO-d): & = 9,92 (1K, =), 8,26-8,32 (1H,
d), B8,19-8,24 (1H, 4), 7,91-8,05 (1H, m), 7,78-7,84 (1H,
d, 7,16-7,30 (5H, m), 6,95-7,02 {(1H, m), 6,83-6,88 (1H,
d), 3,82-3,96 (1B, m), 3,57-3,69 (1H, m), 3,26 (2H, s,
parcialmente enmascarada por el disolvente), 1,53-1,78
(8H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]®' 516

Ejemplo 59:

H NMR (300MHz, DMSO-d"): & = 8,70 (1H, s), 8,28-8,33 (1H,
d), 8,20-8,24 (1H, d), 7,96-8,02 (1H, m), 7,70-7,77 (1lH,
a:, 7,20-7,28 (48, d), 6,57-6,82 (3H, m), 3,81-3,94 (1H,
m), 3,60-3,80 (4H, m), 3,24 (2H, s, parcialmente enmasca-
rada por el disolvente), 1,52-1,78 (8H, m) ppm.

LRMS (termopulverizacién): m/z ([M+H] 512

Ejemplo 60:

H NMR (300MHz, DMSO-d°): & = 8,80 (1H, s ancho), 8,25-
8,33 (1H, 4, 8,18-8,23 (1H, 4), 7,95-8,05 (1H, m), 7,73-
7,78 {(1H, d;, 7,17-7,34 (4H, d4), 6,56-6,82 (3H, m), 3,81-
3,91 (1H, m,, 3,67 (2H, s), 3,50-3,65 (lH, m), 3,22 (3H,
s), 1,51-1,78 (8H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]" 512

Ejemplo 61:s

H NMR (400MHz, CDCl,): & = 9,63 (1H, s), 8,68-8,75 (1H,
d), 7,79-7,83 (2H, m), 7,16-7,20 (1H, t), 7,11-7,14 (4H,
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2xd), 7,00-7,10 (2H, m), 6,92-6,98 (1H, d), 6,78-6,84
(lH, t), 6,23-6,31 (1H, d), 4,00-4,08 (1H, m), 3,58 (2H,
s), 2,43-2,54 (1H, m), 1,78-1,90 (6H, m), 1,60-1,75 ({(2H,
m, parcialmente enmascarada por el disolvente) ppm.

LRMS (electropulverizacifn): m/z [M-H]® 462

Ejemplo 62:

‘H NMR (300MHz, DMSO-d°): § = 12,58 (1H, s), 10,00 (1H,
), 8,30-8,36 (1H, d4), 8,01-8,03 (1H, d), 8,06-8,13 (1H,
m), 7,99-8,06 (1H, m), 7,70-7,76 {(1H, d), 7,20-7,29 (4H,
d), 6,20-6,30 (2H, d + B), 3,88-3,99 (1H, s ancho), 3,60-
3,88 (1H, s ancho), 1,53-1,88 (BH, m) ppm.

LRMS (termopulverizacién): m/z [M+H]®' 484

Ejemplo 63:

H NMR (300MHz, DMSO-Ad*): & = 12,74-12,80 (1H, s ancho),
B,30-8,36 (1H, d), 8,18-8,23 (2K, m), 7,98-8,04 (1H, m),
7,80-7,85 (1K, d), 7,20-7,25 (4H, d4d), 6,39-6,48 (2H, 4 +
s), 3,93-4,01 (1H, s ancho), 3,80-3,9%1 (1H, s ancho),
3,77 (3H, s), 1,62-1,90 (BH, m) ppm.

LRMS (termopulverizacién): m/z [M+H]' 498.

Ejemplo 64:

‘H NMR (300MHz, DMSO-d°): & = 8,26-8,32 (1H, d), 8,01-8,03
(1H, &), 7,58-8,04 (1H, 4d), 7,58-7,64 (1B, 4), 7,19-7,28
(4H, 4), 7,12-7,18 (1H, t), 6,6B-6,79 (3H, m), 4,42 (2H,
s), 3,85-3,97 (1H, s ancho), 3,70-3,80 (1H, s ancho),
2,24 (3H, s), 1,53-1,79 (BH, m) ppm.

LRMS (termopulverizacién): m/z [M+H]  496.

Rjemplo 65:

H NMR (300MHz, DMSO-d°): & = 11,00 (1H, s), B8,26-8,31
\1H, d4), 8,20-8,21 (iH, d), 7,93-8,03 (2H, m), 7,18-7,34
(sH, m), 6,60-6,73 (2H, mwm), 3,83-3,99 (2H, s ancho),
1,52-1,80 (BH, m) ppm.

LRMS (termopulverizacién): m/z [M+H]' 4B6.

Ejemplo 66:

H NMR (400MHz, CDOD): & = B,02-8,10 (2H, m), 7,71-7,76
(2H, m), 7,11-7,22 (4H, m), 6,78B-6,84 (2H, d), 4,04-4,11
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(l1H, s ancho}, 3,95 (2H, B), 3,80-3,90 (1H, s ancho),
1,73-1,87 (6H, m), 1,60-1,72 (2H, m) ppm.

LRMS (electropulverizacién): m/z [M+Nal® 547, [M-H]" 523.
Ejemplo 67:

'H NMR (400MHz, CDOD): & = 8,05-8,09 (2H, m), 7,22-7,30
(3H, m), 7,13-7,21 (4H, m), 6,91-6,96 (1H, m), 4,05-4,10
(1H, m), 3,9 (2H, s), 3,82-3,90 (1H, wm), 1,73-1,85 (6H,
m), 1,60-1,72 (2H, m) ppm.

LRMS (electropulverizacién): m/z [M+Na]" 547, [M-H]® 523.
Ejemplo 681

‘H NMR (400MHz, DMSO-d4*): & = 8,93-9,00 (1H, s ancho),
8,26-8,32 (1H, 4), 8,20 (1H, s), 7,95-8,00 (1H, m), 7,81-
7,87 (2H, m), 7,34-7,40 (1H, t), 7,18-7,27 (4H, d), 6,B3-
6,91 (2H, m), 3,83-3,93 (3H, m), 3,64-3,72 (1H, m), 1,56-
1,75 (8H, 2xm) ppm.

LRMS (electropulverizacién): m/z [M+Na]l®' 547, [M-H]  523.
Ejemplo 69:

‘H NMR (400MHz, CD.OD): &§ = 8,25-8,35 (1H, s ancho), B,07-
B,12 (2H, m), 7,53-7,63 (1H, m), 7,06-7,22 (6H, 2xm),
6,68-6,73 (2H, d), 3,99-4,08 (1H, s ancho), 3,75-3,85
(3H, m), 3,43 (2H, s), 1,65-1,80 (6H, m), 1,53-1,63 (2H,
m) ppm.

LRMS (electropulverizacién): m/z [M+Nal"- 561, [M-H]" 537.
Ejemplo 70:

‘H NMR (400MHz, CDOD): & = 8,05-8,12 (2H, wm), 7,52-7,57
(1K, m), 7,09-7,21 (5H, wm), 7,00-7,08 (1H, t), 6,73-6,79
(2H, m), 4,00-4,08 (1H, s ancho), 3,74-3,85 (3H, m), 3,52
(2H, &), 1,67-1,82 (6H, m), 1,57-1,66 (2H, m) ppm.

LRMS {(electropulverizacibn): m/z [M+Na)® 561, [M-H]" 537.
Ejemplo 71:

‘H NMR (400MHz, CDOD): 6§ = 8,25-8,33 (1H, d4), 8,04-8,10
(2H, m), 7,53-7,60 (1H, m), 7,11-7,22 (4H, m}, 7,06-7,11
(lH, t), 6,72-6,76 (2H, m), 6,59-6,64 (1H, d), 4,00-4,08
(1H, s ancho), 3,74-3,85 (3H, m), 3,47 (2H, B), 1,66-1,83
(6H, m), 1,56-1,65 (2H, m) ppm.
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LRMS (electropulverizacién): m/z [M+Nal' 561, [M-H]' 537.
Ejemplo 72 : sin-5-fluoro-2- (4-fluoro-fenoxi)-N-{4-[3-(2-

hidroxi-bencil) -ureido] -ciclochexil}-nicotinamida

.= H,O’n‘g’““?

F

Se agitaron 2-aminometil fenol (62 mg, 0,386 mmol),
sin-5-fluoro-2- (4-fluoro-fenoxi) -N-{4- [ {imidazol-1-
carbonil) -amino] -ciclohexil) -nicotinamida (142 mg, 0,322
mmol) (véase Preparacién 25) y trietilamina (0,06 ml,
0,386 mmol) en diclorometano (10 ml) en una atmbsfera de
nitrégeno a temperatura ambiente durante 18 horas. Se la-
vO secuencialmente la mezcla de reaccib6bn con agua (6 ml)
y una disolucién al 10% de &acido citrico en agua (6 ml).
La fase orgdnica se separd y se secdH sobre sulfato de
magnesio anhidro. Se separb el disclvente a vacio y el
residuo se trituré con éter dietilico (3 veces 5 ml) para
dar sin-5-fluoro-2-{4-fluoro-fenoxi)-N-{4-[3-(2-hidroxi-
bencil) -ureido] -ciclohexil}-nicotinamida (102 mg) como un
s6lido amarillo claro.

H NMR (400MHz, CDCl.): & = 9,75 (1H, 8), 8,29-8,35 (1H,
m), 8,00-8,04 (1K, d), 7,88-7,95 (1H, d), 7,05-7,21 (5H,
m), 6,97-7,03 (1H, d), 6,85-6,92 (1H, d), 6,74-6,79 (1H,
t), 4,76-4,85 {(1H, t), 4,27-4,35 (1H, m), 4,21-4,26 (2H,
d), 4,07-4,17 (1H, m), 3,56-3,68 (1H, m), 1,62-1,86 (6H,
m), 1,35-1,51 (2H, m) ppm.

LRMS (electropulverizacién): m/z [M-H]' 495

Bjemplos 73-75

2z
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Se prepararon los compuestos de los siguientes ejem-
plos tabulados (Tabla 4) de £6rmula general:

i
rye
F | N O
— H
N 0O

F

por un método similar al del Ejemplo 72 empleando la
apropiada amina producto de partida.

L

TABLA 4
Intermedio de
Ejemplo N°® partida R
Prep. N°
" ® \/0\,
" & ‘\II::IJH
F

Este compuesto se aisldé por filtrade de la fase acuosa
después de elaboracién. Se disolvié el sblido en metanol,
se secd sobre sulfato de magnesio anhidro y se concentrd
a presién reducida. Se tritur6 el residuo con éter dieti-
lico para dar el compuestc deseado.

Ejemplo 73
H NMR (400MHz, CDOD): & = B,00-8,06 (2H, m), 7,01-7,20
'SH, m), 6,64-6,70 (2H, m}, 6,58-6,63 (1H, d), 4,19 {2H,
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8), 3,98-4,06 (1K, s ancho), 3,62-3,71 (1H, s ancho),
1,64-1,82 (6H, m), 1,50-1,61 (2H, m) ppm.

LRMS (electropulverizacifn): m/z [M+Na]®' 519, [M-H]® 495.

Ejemplo 74

H NMR (400MHz, DMSO-d"): & = 9,17 (1H, s), B,21-8,25 (1H,
d), 8,16-8,18 (1H, 4), 7,932-7,97 (1H, 4d), 7,15-7,21 (4H,
d), 6,95-7,00 (2H, d), 6,40-6,44 (2H, d), 5,99-6,04 (1H,
t), 5,68-5,75 (1H, d), 3,97-4,01 (2H, d), 3,78-3,87 (1H,
s ancho), 3,44-3,55 (1H, s ancho), 1,40-1,64 (8H, m) ppm.
LRMS (electropulverizacién): m/z [M+H] 497, [M+Na]l 519,
[M-H]"® 495

Ejemplo 75

‘H NMR (400MHz, CD.OD): & = 8,00-8,06 (2H, m), 7,02-7,18
(4H, m), 6,93-6,99 (1H, t), 6,48-6,52 (1H, d)}, 6,39-6,46
(lH, m), 4,34 (1H, s), 4,18 (1H, s), 3,97-4,06 (1H, s an-
cho), 3,60-3,72 (lH, m), 1,61-1,82 (6H, wm), 1,48-1,60
(2H, m) ppm.

LRMS (electropulverizacidn): m/z [M+Na]‘' 537, [M-H]" 513.

Ejemplo 76 1 Acido sin-N-(4-{[5-fluoro-2-(4-fluoro-feno-
xi)piridin-3-carbonil] amino}ciclchexil) ftalémico

<

Se disolvieron el é&ster metilico del acido sin-N-({4-
{ [5-Fluoro-2- (4-fluoro-fenoxi) -piridin-3-carbonil] amino}-
ciclohexil)ftal&mico (378 mg, 0,742 mmol) (vé&ase Ejemplo
43) y una disolucitén 1 M de hidrbéxido de litio en agua
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(1,5 ml, 1,484 mmol) en tetrahidrofurano (5 ml) y se agi-
té la reaccidn a temperatura ambiente durante 18 horas.
Se adicion6 &cido clorhidrico 2 M (0,8 ml), y la mezcla
de reaccidn se extrajo con diclorometano (3 veces 10 ml).
Se secaron los extractos orgédnicos combinados sobre sul-
fato de magnesio anhidro y se separ6 el disolvente a va-
cio. Se triturd el residuo con éter dietfilico (5 ml) dan-
do dcido sin-N- (4-{{5-fluoro-2-(4-fluorcfenoxi)piridin-2-
carbonil] amino}ciclohexil)ftaldmico (235 mg) como un s6-
lido blanquecino.

‘H NMR (300MHz, DMSO-d®): & = 12,63 (1H, s ancho), 8,20-
8,30 (2H, m), 8,12-8,17 (1H, 4), 7,98-8,06 (1H, m), 7,73-
7,81 (1H, 4), 7,48-7,58 (2H, m), 7,30-7,35 (1H, 4), 7,18-
7,28 (4H, d), 3,78-3,96 (2H, m), 1,60-1,83 (8K m) ppm.
LRMS (electropulverizacibn): m/z [M-H] 494

Ejemplo 76a : Ester metiflico del &cido sin-N-(4-{I[5-
fluoro-2- (4-fluorofenoxi)piridin-3-carbonil] amino}ciclo-

hexil)isoftalémico
O
F ' N (o]
P H
N

F

Se disclvieron éster monometilico del acido isofta-
lamico (141 mg, 0,781 mmol), 1l-hidroxibenzotriazol hidra-
to (158 mg, 1,17 mmol) e hidroclorurc de 1-(3-dimetil-
amino-propil) -3-etilcarbodiimida (195 mg, 1,02 mmol) en
N,N-dimetilformamida (6 ml) a temperatura ambiente y se
adicioné hidrocloruro de sin-N-(4-aminociclohexil)-S-

4o
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fluoro-2- (4-fluorofenoxi)nicotinamida (300 mg, 0,781
mmol) (véase Preparacibn 22) seguido por adicifn de N-
metil morfolina (0,17 ml, 1,56 mmol). La mezcla de reac-
cidn se agitd en atmdsfera de nitrégeno a temperatura am-
biente durante 18 horas y entonces se reparti6 entre ace-
tato de etilo (20 ml) y agua (20 ml) y se separ6 la capa
organica. La fase organica se lav6 con una disolucibn
acuosa saturada de cloruro de sodio (20 ml), se Bec6 so-
bre sulfato de magnesio anhidro y se separé el disolvente
a vacio. Se triturd el residuo con éter dietilico (5 ml)
dando el éster metilico del Acido sin-N- (4-{[5-fluoro-2-
(4-fluorofenoxi)piridin-3-carbonillamino}ciclohexil) -
isoftalamico (398 mg) como un s6lido blanquecino.

H NMR (300MHz, DMSO-d°): 8 = B,32-8,45 (2H, m), 8,28 (1H,

s), 7,92-8,18 (4H, m), 7,60-7,68 (1H, t)}, 7,20-740 (4H,
m), 3,80-4,20 (5H, m), 1,56-1,97 (8H, m) ppm.

LRMS (termopulverizacién): m/z [M+H])" 510

Ejemplo 76b : &ter metilico del &cido sin-N-(4-{15-

fluoro-2- {(4-fluorofenoxi)piridin-3-carbonil] amino}ciclo-

hexil) tereftaléiimico
HY&
JOR!
N

F

Se disolvieron éster monometilico del &cido terefté&-
lico (141 mg, 0,781 mmol), l-hidroxibenzotriazol hidrato
(158 mg, 1,17 mmol ) e hidrocloruro de 1-(3-
dimetilaminopropil) -3-etilcarbodiimida (195 mg, 1,02

24b
241



-

1f

[«

- 98 =

mmol) en N,N-dimetilformamida (6 ml) a temperatura am-
biente y se adicioné hidrocloruro de sin-N-(4-amino-
ciclohexil) -5-fluoro-2-(4-fluorofenoxi)nicotinamida (300
mg, 0,781 mmol) (véase Preparacién 22) seguido por adi-
cién de N-metil morfolina (0,17 ml, 1,56 mmol). Se agitd
la mezcla de reaccién en una atmoésfera de nitrdgeno a
temperatura ambiente durante 18 horas, y luego se repar-
ti6é entre acetato de etilo (20 ml) y agua (20 ml) y se
separd la capa organica. A continuacidédn se lavb la capa
organica con una disolucién acuosa saturada de cloruro de
sodio (20 ml), se secHd sobre Bulfato de magnesio anhidro
y se separd el disolvente a vacio. Se triturd el residuo
con éter dietilico (5 ml) dando el é&ster metilico del
dcido sin-N-(4-{[5-fluoro-2-(4-flucrofenoxi)-piridin-3-
carbonil] amino}ciclohexil)tereftalémico (395 mg) como un
s6lido blanquecino.

‘H NMR (300MHz, DMSO-d°): 6 = 8,21-8,37 (3H, m), 8,00-8,16
(3H, d4), 7,85-7,%94 (2H, d), 7,40-7,34 (4H, d4), 3,80-4,08
{(SH, m), 1,56-1,95 (8H, m) ppm.

LRMS (termopulverizacibn): m/z [M+H] 510

Ejemplas 77-78

Se prepararon los compuestos de los Biguientes ejem-
plos tabulados (Tabla 5) de férmula general:

M
R
o ¥
N® ca"I

F

por un método similar al del Ejemplo 76 empleando el és-
ter apropiado como producto de partida.

[3%
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TABLA 5
Producto de
Ejemplo partida X R
N® Prep. N°
77 Ejemplo 76a F ‘/j::]\“’
OH
o
78 Ejemplo 76b F
‘/ﬂ::lwrnﬂ
o
Ejemplo 77
H NMR (300MHz, DMSO-d*): & = 13,14 (1H, s ancho), 8,39
(1H, s), 8,29-8,35 (2H, d), 8,20-8,28 (1H, d4), 7,96-8,16
(34, m), 7,52-7,62 (1H, t), 7,18-7,40 (4H, m), 3,91-4,00
(1H, m), 3,78-3,90 (1H, m), 1,56-1,89 (8H, m) ppm.
LRMS (electropulverizacibn): m/z [M-H]' 4954
Ejemplo 78
H NMR (300MHz, DMSO-d°): & = 13,16 (1H, B ancho), B8,30-
8,35 (1H, d), 8,20-8,28 (2H, m), 7,97-8,09 (3H, m), 7,85-
7,91 (2H, d), 7,20-7,35 (4H, 4), 3,91-4,02 (1H, m), 3,80-
3,90 (1H, m), 1,60-1,92 (8H, m) ppm.
LRMS (electropulverizacidn): m/z [M-H]" 494

Ejemplo 79

5-fluoro-2- (4-fluoro-fenoxl) -N-[1-(2-hidro-

xi-4-metil-benzoil) -piperidin-4-il] -nicotinamida

U0
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B ) HO%*

N

F

Se agitaron &acido 4-metilsalicilico (91 mg, 0,595
mmol), 1-hidroxibenzotriazol hidrato (110 mg, 0,811
mmol) , hidrocloruro de 1-{3-dimetilaminopropil)-3-
etilcarbodiimida (135 mg, 0,703 mmol), hidrocloruroc de 5-
fluocro-2- (4-fluoro-fenoxi) -N-piperidin-4-il-nicotinamida
(200 mg, 0,541 mmol) (véase Preparacibébn 29) y N-metil
morfolina (0,12 ml, 1,08 mmol) en N,N-dimetilformamida (4
ml) en atmbsfera de nitrbgeno a temperatura ambiente du-
rante 18 horas. La mezcla de reaccidn se repartid entre
acetato de etilo (10 ml) y agua (10 ml), la capa orginica
se separd, se lavd con una disolucién acuosa saturada de
cloruroc de sodio (10 ml) y se secé sobre sulfato de mag-
nesio anhidro. Se retird el disolvente a vacio y el resi-
duo se purificé via cromatografia instant&nea en columna
de gel de silice eluyendo con un gradiente de disolventes
de 100 % diclorometanc cambiando al 99:1, en volumen, di-
clorometano : metanocl. Se trituré la espuma blanca resul-
tante con pentano (5 ml) dando 5-fluoro-2-(4-fluoro-
fenoxi) -N- [1- {2-hidroxi-metil-benzoil)-piperidin-4-il] -
nicotinamida {169 mg} como un s6lido blanco.

H NMR (400MHz, CDCl.,): &§ = 8,34-8,38 (1H, m), 8,01-8,03
(1, 4), 7,80-7,84 (1H, 4), 7,08-7,18 (5H, m), 7,Bl1 (1H,
s), 6,60-6,65 (1H, d), 4,24-4,36 (3H, m), 3,17-3,25 (2H,
t), 2,30 (3H, s), 2,10-2,18 (2H, d), 1,50-1,62 (2H, m)
ppm.

LRMS (electropulverizacidén): m/z [M+H]" 468, [M+Na)' 490

250
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E los 80-91
Se prepararon los compuestos de los siguientes ejem-
plos tabulados (Tabla 6) de f6rmula general:

F

[ ]

por un método similar al del Ejemplo 79 empleando el aci-
do carboxilico apropiado como producto de partida.

TABLA 6
10
Intermedioc de
Ejemplo N° partida R
_ PreE; N°®
80 29 /O\
oM
81 29 ‘/E:jf:jf_
oM
B3 29 ‘,E;]
OM
84 29 /(Ir
oH
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85 29

B6 29

F){é
57 25 /?\M

88 29 ‘\’j::J,OH
89 29 ‘\/E;j

>0 * ‘\/EZ:L
OH

91 29
OH
Ejemplo 80:

HE NMR (400MHz, DMSO-d4°): & = 9,55 (1H, s ancho), 8,36-
8,41 (1H, d4), 8,17 (1H, s), 7,90-7,96 (1H, m) 7,12-7,23
(5H, m), 6,74-6,79 (1H, d), 6,65-6,72 (1H, d), 6,64 (1H,
s,, 4,08-4,30 (1H, m), 3,98-4,06 (1H, m), 3,41-3,60 (1H,
m,, 2,91-3,20 (2H, m), 1,72-1,91 {(2H, 4), 1,30-1,54 (2H,
m ppm.

LRMS (termopulverizaciém) : m/z [M+H] 454, [M+Nal® 476
Ejemplo 81

H NMR (400MHz, CDCl1l,): 6 = 11,16 (1H, s), 8,31-8,37 (2R,
m, 7,98-8,02 (1H, d), 7,80-7,85 (1H, d), 7,72-7,77 (1lH,
d,, 7,44-7,56 (2H, m), 7,19-7,23 (2H, d), 7,04-7,16 (4H,
m;, 4,23-4,39 (3H, m}), 3,22-3,30 (2H, t), 2,12-2,19 (2H,
d,, 1,50-1,63 (2H, m) ppm.

LRMS (electropulverizacién): m/z [M-H] 502
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Ejemplo B82:

'H NMR (400MHz, CDCl,): & = B,32-8,37 (1H, m), 8,02-8,05
(1H, d4), 7,80-7,86 (1R, d), 7,20-7,26 (1H, m, parcialmen-
te enmascarada por el disolvente), 7,08-7,20 (4H, m),
6,71-6,81 (3H, m), 4,00-4,35 (3H, m), 3,08-3,23 (2H, m),
2,05-2,18 (2H, d), 1,40-1,60 (2H, m) ppm.

LRMS (electropulverizacién): m/z [M-H]' 452

Ejemplo 83:

'H NMR (400MHz, CDCl,): & = 9,55 (1H, s), 8,34-8,39 (1H,
m), 8,04-8,07 (1H, 4), 7,79-7,88 (1H, d4), 7,28-7,36 (1H,
m), 7,21-7,24 (1H, d4), 7,08B-7,16 (4H, m), 6,96-7,02 (1H,
d), 6,78-6,85 (1H, t), 4,24-4,37 (3H, m), 3,18-3,28 (2H,
t), 2,12-2,21 (2H, d), 1,69-1,83 (2H, m, parcialmente en-
mascarada por el disolvente) ppm.

LRMS (electropulverizacién): m/z [M-H]' 452

Encontrado C, 61,85; H, 4,68; N, 9,15. C H,,F,.NO,. 0,7 mo-
les H.0 requiere C, 61,85 H, 4,84; N, 9,02%.

Ejemplo 84:

H NMR (400MHz, CDCl,): & = 8,33-8,37 (1H, m), 8,04 (1H,
g), 7,79-7,85 (1H, 4), 7,08-7,18 (4H, m), 7,02-7,07 (1H,
d), 6,85-6,92 (1H, s ancho), 6,74-6,78 (1H, d), 4,38-4,65
(1H, m), 4,21-4,36 (1H, m), 3,78-3,5%54 (1R, m), 3,01-3,24
(2H, m), 2,21 (3H, s), 1,98-2,19 (2H, d), 1,38-1,60 (2H,
m) ppm.

LRMS (electropulverizacién): m/z [M-E]" 466

Ejemplo 851

'H NMR (400MHz, CDCl,): & = 9,18 (1H, s), 8,32-8,37 (1H,
m), 8,02-8,04 (1H, 4), 7,80-7,86 (1H, 4), 7,02-7,18 (2H,
m), 7,08-7,20 (5H, m), 6,86-6,97 (2K, m), 4,22-4,37 (3H,
m), 3,18-3,22 (2H, t), 2,13-2,22 (2H, d), 1,50-1,63 (2H,
m, parcialmente enmascarada por el disolvente) ppm.

LRMS (electropulverizacidn): m/z [M-H] 470

Ejemplo 86:

'H NMR (400MHz, CDCl,): d = B8,28B-8,36 (1H, m), 8,01-8,04
‘1H, 4), 7,75-7,84 (1H, &), 7,18-7,27 (1H, m, parcialmen-
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te enmascarada por el disolvente), 7,04-7,17 (4H, m),
6,75-6,80 (1H, d4), 6,52-6,60 (1H, t), 4,35-4,63 (1H, m),
4,18-4,33 (1H, m), 3,60-3,90 (1H, m), 3,03-3,30 (2H, m),
2,02-2,19 (2H, d), 1,40-1,70 (2H, m, parcialmente enmas-
carada por el disolvente) ppm.

LRMS (electropulverizacién): m/z [M-H} 470

Ejemplo 87

'R NMR (400MHz, CDCl,): & = 8,26-8,32 (1H, m), 7,99-8,02
(1, d4), 7,77-7,84 (1H, d), 7,04-7,16 (4H, m), 6,93-7,02
(1H, m), 6,62-6,73 (2H, m), 5,88-6,00 (1H, d), 4,52-4,68
(1H, dd), 4,16-4,27 (1H. m), 3,41-3,48 (1H, d), 2,96-3,16
(1H, m), 2,10-2,19 (1H, m), 2,09 (3H, s8), 1,88-2,02 (1H,
m), 1,68-1,80 (1H, m, parcialmente enmascarada por el di-
solvente), 1,24-1,39 (1H, m) ppm.

LRMS (electropulverizacibn): wm/z [M-H]® 466

Ejemplo 88:

'H NMR (400MHz, CDCl,): & = B,25-8,31 (1H, m), 7,98-8,02
(1§, ), 7,71-7,78 (1H, 4d), 6,96-7,18B (6H, m), 6,67-6,75
(2ZH, m), 5,84 {(1H, s), 4,37-4,47 (1H, m), 4,10-4,22 (1H,
m), 3,72-3,83 (1H, d), 3,62 {(2H, s), 3,08-3,21 (1H, t),
2,82-2,95 (1H, t), 1,90-2,05 (2H, t), 1,35-1,46 (1H, m),
1,13-1,23 (1H, m) ppm.

LRMS (electropulverizacién): m/z [M-H]" 466

Ejemplo 89:

‘H NMR (400MHz, CDCl,): & = 9,57 (1H, B), 8,30-B,36 (1lH,
m), 8,01-8,04 (1H, 4), 7,72-7,80 (1H, d4), 7,05-7,20 (SH,
m), 6,90-7,02 (2K, m), 6,76-6,84 {(1H, t), 4,43-4,55 (1H,
d), 4,20-4,32 (1H, m), 4,08-4,18 (1H, d4), 3,71 (2H, 8),
3,32-3,44 (1B, t), 2,86-2,95 (1H, t), 2,15-2,24 (1H, 4),
2,02-2,14 (1H, 4), 1,37-1,50 (2H, m) ppm.

LRMS (electropulverizacién): m/z [M-H]' 466

Ejemplo 90:

'H NMR (400MHz, CDCl,): & = 8,28-8,31 (1H, m), 8,01-8,04
(1K, 4), 7,72-7,79 (1H, 4), 7,22 (1H, ®8), 7,05-7,17 (5H,
m), 6,84 (1H, s), 6,65-6,70 (2H, d4), 4,37-4,47 (1H, d},

259
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4,12-4,22 (1H, m), 3,77-3,84 (1H, 4), 3,64 (2H, B), 3,12-
3,21 (1H, t), 2,81-2,88 (1H, t), 1,90-2,03 (2, 2xd),
1,38-1,51 (1H, m), 1,10-1,20 {(1H, m) ppm.

LRMS (electropulverizacién): m/z [M-H]® 466

Ejemplo 91.

‘H NMR (400MHz, CDCl,}): & = 9,36 (1H, s), 8,30-8,35 (1H,
m), 8,02-8,04¢ (1H, 4), 7,75-7,81 (1H, d4), 7,00-7,16 (6H,
m), 6,65-6,89 {(1H, d), 6,76-6,82 (1H, t), 4,44-4,53 (1H,
d), 4,17-4,27 (1H, m), 3,72-3,81 (1H, d4), 3,13-3,24 (1H,
£, 2,82-2,96 (3H, m), 2,68-2,75 (2H, m), 1,97-2,16 (2H,
2xd), 1,28-1,46 (2H, m) ppm.

LRMS {electropulverizacién): m/z [M-H]® 480

Ejemplo 92 : endo-5-Fluoro-2-(4-fluoro-fenoxi) -N-{8-[2-
(4-hidroxi-fenil)-4-acetil] -8-aza-biciclo(3.2.1lloct-3- )
il}nicotinamida

OH

F

Se agitaron acido 4-hidroxi-fenil-acético (88 mg,
0,57 mmol), 1l-hidroxibenzotriazol (84 mg, 0,62 mmol),
hidrocloruro de 1-(3-dimetilaminopropil)-3-etilcarbodi-
imida (122 mg, 0,62 mmol), endo-N-{8-aza-biciclo[3.2.1]-
oct-3-il) -5-fluoro-2- (4-fluoro-fenoxi) -nicotinamida (204
mg, 0,57 mmol) (véase Preparacién 32) y N-metil morfolina
10,07 ml, 0,62 mmol) en diclorometano (5 ml) en una at-
mésfera de nitrégenc a temperatura ambiente durante 18
horas. La mezcla de reaccidén se lavé con una disoclucibn
acuosa saturada de clorurc de sodio (6 ml), se separb la
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capa orgénica y se secd sobre sulfato de magnesio anhidro
vy se retir6 el disolvente a vacio. El residuo se purificéd
por cromatografia instantdnea en columna sobre gel de si-
lice eluyendo con un gradiente de disolvente de dicloro-

metano : pentanc (50 : 50, en volumen) cambiando a diclo-
rometano : metancl (100 0 luego 97 : 3, en volumen) pa-
ra dar endo-5-fluoro-2- (4-fluoro-fenoxi) -N-{8- [2- (4-

hidroxi-fenil)-acetil)-8-aza-
biciclo([3.2.1)oct-3~il}-nicotinamida (50 mg) como una es-
puma blanca.

H NMR (400MHz, CDCl,): & = 8,48-8,57 (1H, d), 8,29-8,33
.1H, d4), 7,%8-8,00 (1H, 4), 7,00-7,14 {(6H, m), 6,70-6,75
{2H, d), 5,88 (1H, 8), 4,68-4,74 (1H, m), 4,28-4,35 (1H,

m}, 4,18-4,23 (1H, s ancho), 3,48-3,62 (2H, cuarteto),
2,24-2,29 (1H, m), 1,72-1,92 (7H, m) ppm.
LRMS (electropulverizacién): m/z [M+H]' 494, [M+Nal" 516,

[M-H]" 492,
Ejemplos 53-98

Los compuestos de los siguientes ejemplos tabulados
{Tabla 7) de férmula general:

F

se prepararon por un método similar al del Ejemplo 92 em-
pleando el &cido carboxilico y la amina apropiados como
producto de partida.
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TABLA 7
Amina de | Estereoq.
Ejemplo N° partida anillo R
i Prep. N°
g3+ 35 exo /Q
ON
94" 35 exo 045'__
95 a7 exo
o
L
96" 37 exo o]
Wwfc:]’
\/""
97 37 exo EY\(:L
- M o
98 37 exo . o
\/-'

El eluyente para cromatografia instanténea en columna
fue diclorometano : metanol (100 : 0 cambiando al 98 : 2,
en volumen).

El compuesto se suspendié en acetato de etilo al 20% en
pentano después cromatografia, y se filtrH6, se lavdé con
pentanc y se secO a vacio para dar el producto deseado.

" El compuesto se triturd con éter dietilico después cro-
matografia para dar el producto deseado.

Ejemplo 93

‘H NMR (400MHz, CDCl.,}): & = 10,42 (1H, s), 8,30-8,35 (1H,
ad), 8,00-8,02 (1H, d4), 7,64-7,73 (1H, 4), 7,29-7,38 (2H,
m), 7,05-7,19 (4H, m), 6,97-7,01 (1H, d4), 6,80-6,85 (1H,
t), 4,73-4,83 (2H, s ancho), 4,60-4,72 (1H, m), 2,15-2,24
(24, 4), 2,00-2,14 (2H, m), 1,92-2,00 (2H, d), 1,69-1,80

g3
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(2H, t) ppm.
LRMS (electropulverizacitn): m/z [M+Na)® 502, [M-H]" 478.
Ejemplo 94

'H NMR (400MHz, DMSO-d°*): & = 9,91 (1H, s), 8,30-8,37 (1H,
dd), 8,08-8,10 {(1H, d4), 7,90-7,97 (1H, d4dd), 7,27-7,33
(2H, d), 7,16-7,25 (4H, m), 6,74-6,80 (2H, d), 4,02-4,64
(3H, 2x 8 ancho + m), 1,48-2,01 (8H, m) ppm.

LRMS (electropulverizacién): wm/z [M+Nal' 502, [M-H]}' 478.
Ejemplo 95

H NMR (400MHz, CDCl,): & = 12,08 (lH, s), 8,28-8,36 (1H,
d), 8,02 (1H, 8), 7,60-7,70 (1H, d), 7,16-7,30 (3H, m),
7,03-7,16 (4H, m), 6,94-6,99 (1H, d), 6,81-6,88 (1H, t),
4,77-4,84 (1H, s ancho), 4,60-4,75 (1H, m), 4,10-4,30
(3H, m), 2,22-2,30 (1H€, 4), 1,99-2,20 (3H, m), 1,87-1,98
(1, 4), 1,60-1,72 (1H, t), 1,46-1,60 (2H, m, parcialmen-
te enmascarada por el disolvente) ppm.

LRMS (electropulverizaciébn): m/z [M+Na}" 559, [M-H]  535.
Ejemplo 96

H NMR (400MHz, CDCl,): & = 8,30-8,36 (1H, d4dd), 8,00-8,02
(1H, d4), 7,62-7,73 (3H, 4), 7,06-7,16 (4H, m), 7,01 (1H,
5), 6,86-7,00 (1H, s ancho), 6,80-6,B86 (2H, d), 4,77-4,81
(1H, 8 ancho), 4,60-4,76 (1H, wm), 4,16-4,33 (3H, m),
3,67-3,77 (1H, m), 2,20-2,37 (1H, d), 1,98-2,20 (4H, m},
1,88-1,98 (1H, d4), 1,51-1,70 (1H, m, parcialmente enmas-
carada por el disclvente) ppm.

LRMS (electropulverizacién): m/z [M+Na]® 559, ([M-H]' 53S.
Ejemplo 97

‘H NMR (400MHz, CDCl,): & = B,27-8,32 (1H, d4), B,01 (1lH,
s), 7,58-7,65 (1K, d), 7,07-7,18 (6H, m), 6,71-6,79 (2H,
d), 6,43-6,49 (1H, s ancho), 6,04-6,13 (1H, s ancho),
4,66-4,74 (1H, s ancho), 4,56-4,66 (l1H, m), 4,16-4,23
(1H, m), 3,92-4,07 (2B, m), 3,53 (2H, s), 2,14-2,23 (1H,
d), 1,81-2,13 (5H, m), 1,50-1,64 (1H, m, parcialmente en-
mascarada por el disolvente), 1,40-1,50 (1H, t) ppm.

LRMS (electropulverizacibn): m/z [M+Na] 573, ([M-H]" 5489.
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Ejemplo 98

'H NMR (400MHz, CDCl.): & = 9,40 (1H, 5), B,27-8,35 (1H,
d), 8,02 (1K, 5), 7,57-7,64 (1H, d4), 6,92-7,20 (8H, wm),
6,79-6,87 (1H, t), 4,72-4,79 (1H, B8 ancho), 4,58-4,70
(l1H, m), 4,14-4,21 (1H, m), 3,95-4,05 (2H, m), 3,61 (2H,
s), 2,17-2,24 (1H, d), 1,83-2,17 (5H, m), 1,57-1,64 (1H,
t, parcialmente enmascarada por el disolvente), 1,40-1,51
(1H, t) ppm.

LRMS (electropulverizacién): m/z [M+Na]® 573, [M-H]® 549.
Ejemplo 99 : Ester metflico del &cido exo-2-(3-{[5-
Fluoro-2- {4-fluoro-fenoxi)-piridina-3-carbonil] -amino}-8-
azo-biciclo[3.2.1l]octano-8-carbonil) -benzoico

F

Se agitaron éster monometilico del &cido ftalico
v155 mg, 0,83 mmol), 1-hidroxibenzotriazol (135 mg, 1
mmol) e hidrocloruro de 1-(3-dimetilaminopropil)-3-
etilcarbodiimida (196 mg, 1 mmol) en diclorometano (5 ml)
a temperatura ambiente y se adicioné exo-N-(8-aza-
biciclo[3.2.1}loct-3-1il)-5-fluoro-2- (4-fluoreo-£fenoxi)nico-
tinamida (299 mg, 0,83 mmol) (vé&ase Preparacifn 35) se-
guido por adicién de N-metil morfolina (0,11 ml, 1 mmol).
La mezcla reaccién se agit6 en atmbsfera de nitrbgeno a
temperatura ambiente durante 18 horas, entonces se lavd
con una disolucién acuosa saturada de ¢cloruro de sodio (5
ml) y se separd la fase orgénica. Se concentrxd la fase
orgdnica a vacio y el residuo se purificd por cromatogra-

259
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fia en columna de gel de silice eluyendo con diclorometa-
no : metanol 100 : 0 cambiando al 97:3, en volumen dando
éster metilico del &Acido exo-2-(3-{([5-fluoro-2-(4-fluoro-
fenoxi)piridin-3-carbonil] -amino}-8-azo-biciclo[3.2.1]-
octano-8-carbonil)-benzoico (298 mg) como una espuma
blanca.

H NMR (400MHz, CDCl,): & = 8,30-8,36 (1H, dd), 8,00-8,01
{1, d4), 7,93-7,98 (1H, 4), 7,75-7,82 (1H, 4), 7,49-7,56
‘1H, t), 7,40-7,47 (14, t), 7,28-7,33 (1H, 4), 7,12-7,19
(4H, d), 4,93-4,98 (1H, m), 4,59-4,71 (1H, m), 3,76-3,81
"1H, m), 3,63 (3H, s), 1,83-2,21 (6H, m), 1,39-1,49 (2H,
t. ppm.

LRMS (electropulverizacién): m/z [M+Na]® 544, [M-H]® 520
Ejemplo 100 : Hcido exo-2-(3-{[5-fluoro-2- (4-fluoro-£feno-
xi) -piridin-3-carbonil) -amino}-8-aza-biciclo[3.2.1]octa-
no-8-carbonil}-benzoico

ﬁm@%

F

Se agitaron éster metilico del &cido exo-2-(3-{[5-
Fluoro-2- {4-fluoro-fenoxi) -piridin-carbonil] -amino}-8-
aza-biciclo(3,2,1] octano-8-carbonil}-4-benzoico (véase
Ejemplo 99) (225 mg, 0,43 mmol) e hidr6xido de 1litio
acuoso 1 N (0,5 ml, 0,5 mmol) en metanol (5 ml) a tempe-
ratura ambiente durante 18 horas. Al quedar producte de
partida, la reaccién se calentd a reflujo y se agitd du-
rante otras 5 horas. Se enfrib la mezcla de reaccién y se
adicioné acido acético glacial hasta que el pH llegb a 5.
Se retiré el metanol a presién reducida, y se extrajo el

%0



- 111 -

residuo con acetato de etilo (10 ml). La fase orgénica
se separd, se lavd con una disolucién acuosa saturada de
cloruro de sodio (10 ml), se concentrd a vacio y se tri-
turd el residuo con éter dietilico (5 ml) para dar &cido
5 exo-2-(3-{[5-fluoro-2-(4-fluorofenoxi)-piridin-3-
carbonil)amino}-8-aza-biciclo[3.2.1}octano-8-carbonil} -
benzoico (103 mg) como un sélide blanco.
'H NMR (400MHz, DMSO-d°): & = 8,26-8,38 (1H, s ancho),
8,18-8,20 (1H, d4), 7,91-7,97 (1H, d44), 7,70-7,88 (1H, s
10 ancho), 7,55-7,63 (1H, m), 7,43-7,53 (1H, m), 7,16-7,31
(5H, m), 4,63-4,72 (1H, s ancho), 4,27-4,40 (1H, w),
3,52-3,62 (1H, s ancho), 1,84-2,00 (4H, m), 1,63-1,82
(4H, m) ppm.
LRMS (electropulverizacién): m/z [M-H]  506.
15 Ejemplo 101: Sin-5-Fluoro-2-(4-fluoro-fenoxi)-N-[4-(2-
hidroxi-acetilamino)ciclohexil]nicotinamida

AT

20 Se disolvieron Acido glicé6lico (40 wmg, 0,52 mmol),
hidrato de l-hidroxibenzotriazol (80 mg, 0,52 mmol), hi-
droclorurc de 1-(3-dimetilaminopropil)-3-(etilcarbodi-
imida) (100 wmg, 0,52 wmol), trietilamina (181 ul, 1,3
mmol) e hidrocloruro de sin-N-({(4-aminociclohexil)-5-

2% fluoro-2-(4-fluoro-fenoxi)nicotinamida (150 wmg, 0,39
mmol) (véase Preparacién 22) en N,N-dimetilformamida y se
agitaron durante 18 horas a temperatura ambiente. La mez-
cla se repartid entre acetato de etilo y agua, la fase
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orgdnica se secd sBobre sulfato de magnesio y se evapord a
vacio. El residuo se purificé por cromatografia sobre gel
de silice utilizando metanol en diclorometano (5:95) y
después se purificé mediante cromatografia sobre gel de
silice utilizando metanol en acetato de etilo (gradiente
de 0:100 a 5:95) para dar sin-5-Fluoro-2-(4-fluoro-
fenoxi) -N- [4- (2-hidroxi-acetilamino) ciclohexil]lnicotina-
mida (100 mg) .
H NMR (400MHz, CDCl,): & 8,33 (1H, 4), 8,03 (1H, s8), 7,99
(1, d), 7,12 (4H, m), 6,22 (l1H, 4), 4,22 (1B, m), 4,09
(2H, s), 4,00 (1H, m), 2,20 (1H, s8), 1,86 (BH, m), 1,79
(3H, m) .
LCMS (electropulverizacién): m/z [M-H) 404
Ejemplos 102-125

Los compuestos de los siguientes ejemplos tabulados
(Tabla 8) de la férmula general:

se prepararon por un método similar al del ejemplo 101
utilizando la amina de la Preparacién 22 y el &acido car-
boxilico apropiado.
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TABLA 8
' Ejemplo N° grupo R Ejemplo N° grupo R
! 102° N0 103° M
CH,
]
104" /\,‘ 105* }cﬂ:
N CH,
i 106’ 107* )O
™ oH
| N/
CH,
L
110 o 111 o CH,
I
| e
. 112 ' ,CH, 113 0”7 “CH,
o HC CH,
~ 115 : Oen,
S L G &l
!
ot
116 on, 117 %/I“ﬁ
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11l8 /\/\/ﬁxo-’\c 119 % o
Or \CH:
120 EH, 121 o
0 o
HC
-
' |
122 | = o 123 /C:'\(oﬂc":
i
i )\Nf CH, o
| o, O e,
; 124 | = 125
, N CH,

Purificacién por cromatografia utilizando un gradiente
desde 95:5:0,5 hasta 90:10:0,5 de acetato de etilo: meta-
nol: disolucidén de hidréxido amdnice, después diclorome-
tano: metanol: disolucién de hidrbéxido ambnico 95:5:0,5.
‘La trietilamina se remplaz6 con N-metilmorfolina.

Las soluciones acuosa se extrajeron ademAs cuatro veces
con diclorometano (5 ml)

Se utilizé purificacidén mediante cromatografia sobre gel
de silice diclorometano: metancl: disolucidn de hidréxido
aménico 59:1:0,1, después diclorometano: metanol: disolu-
cidén de hidréxido aménico 97:3:0,1.

‘El compuesto se pre-adsorbié sobre gel de silice antes
de la purificacién mediante cromatografia en gel de sili-
ce utilizando metanol en diclorometano al 1%.

‘Tras 18 horas de agitacién se adiciond &cido L-mandélico
{10 mg, 0,065 mmol) y la mezcla se dejd agitar 24 horas.
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Ejemplo 102

‘H NMR (400MHz, DMBSO-d6): & 8,20 (1H, m),

7,70 (1H, d), 7,21 (4H, m), 4,18 {(1H, m),

3,63 (1H, m), 3,52 (2H, m), 2,40 (1H, m),

1,63-1,56 (8H, m).

LCMS (electropulverizacidn): m/z [M-H] 418

Bjemplo 103

‘H NMR (400MHz, CDC1l,) & 8,35 (1H, d4), 8,04
(1H, d4), 7,13 (4H m), 6,40 (1H, s)., 4,20

(1H, m), 3,91 (1K, m}), 2,05 (1H, m), 1,82
(1H, m), 1,45 (2H, m) 0,90 (6H, m).

LCMS (electropulverizacién): m/z [M+Nal- 484
Ejemplo 104

‘H NMR (400MHz, CDC1,): b 8,38 (1K, m), 8,04
(18, 4), 7,20 (9H m), 6,25 (1H, d4), 4,29

(1K, m), 3,91 (1H, m), 3,91 (1H, wm), 3,18

LCMS (electropulverizacién): m/z [M-H] 494
Ejemplo 105

‘H NMR (400MHz, CDCl,): & 8,33 (1H, m), 8,04
(1H, d)}), 7.18 (4H m), 6,59 (1H, 8), 4,21
(2H, m), 1,84 (4H, wm), 1,77 (2H, m), 1,60
(2H, m).

LCMS (electropulverizacién): m/z [M+H] 434
Ejemplo 106

‘'H NMR (400MHz, CDCl,): & 8,33 (1H, m), 8,02 (2H,

(4H, m), 6,40 (1H, d), 4,20 (1H, s), 3,90
{(12H, m), 1,43 (3H, m), 1,14 (5H, m).

LCMS (electropulverizacidn): m/z [M-H] 486
Ejemplo 107

‘H NMR (400MHz, CDCl,): & 8,37 (1H, m), 8,02 (2H,

(4H, m), 6,40 (1H, d), 4,20 (1H, s), 3,90
(12H, m), 1,43 (3H, m), 1,18 (5H, m).

LCMS (electropulverizacién): wm/z [M-H] 486
Ejemplo 108

7,99
3,84
2,28

(1H,
(1H,
(8H,

(1H,

(1H, m),
(1H, m),
(2H, m),

a)y, 7,93
s8), 4,08
m), 1,60

e), 7,97

(1H, m), 4,18
(1H m), 2,92
(14, m), 1,79 (4H, m), 1,61 (2H, m), 1,42 (2H, m).

(1H,
(1H,
(6H,

(2H,

(2H,

d)y, 7.93
B), 3,96
8), 1,48

m), 7,16
m, 1,74

m), 7,16
m), 1,75

L6s
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'H NMR (400MHz, CDCl,): 6 B,31 (1 H, m), 8,04 (1 H, 8), 7
%4 (1H, s), 7,25 (6H, m), 7,14 (4H, wm), 6,21 (1H, d),
4,98 (1H, s), 4,14 (1H, m), 3,96 (1H, m), 1,79 (4H, m),
1,63 (2H, s), 1,24 (2H, m}.

LCMS (electropulverizacién): m/z [M+Nal® 504

Ejemplo 109

H NMR (400MHz, CD,OD): & 8,32 (1H, m), B,01] (1H, m), 7,14
(4, m), 6,81 (1K, 4;, 4,18 (1H, s}, 3,90 (1H, m), 1,81
(6H, m), 1,51 (2H, m), 1,25 (2H, m), 1,19 (2H, m).

LCMS (electropulverizacibn): m/z [M+Nal® 454

Ejemplo 110

‘H NMR (400MHz, CDCl1l,): & 8,38 (1K, m), 8,04 (1K, s), 7,97
(1§, 4), 7,14 (4K, m), 5,56 (1H, d), 4,20 (1H, s8), 3,92
(1H, m), 3,89 (3H, B), 2,66 (2H, m), 2,41 (2H, m), 1,82
(4H, m), 1,73 (2H, m), 1,48 (2H, m).

LCMS (electropulverizacién): m/z [M-H] 486

Ejemplo 111

H NMR (400MHz, CDCl,): & 8,38 (1H, d4), 8,06 (1H, s), 7,98
{(1H, 4d), 7,16 (4H, m), 6,50 (1H, 4}, 4,20 (1H, s}, 4,11
(2H, c), 3,89 (1H, m), 1,93 (4H, m), 1,71 (2H, m), 1,48
(2H, m), 1,40 (6H, s), 1,22 (3H, t}.

LCMS (electropulverizacifbn): m/z [M-H] 488

Ejemplo 112

H NMR (400MHz, CDCl,): & 8,37 (1H, d4), 8,04 (1H, s), 7,98
(1H, d4), 7,17 (4H, m), 5,79 (1H, d4), 4,20 (1H, m), 3,90,
(1H, m), 3,60, (3H, s), 2,71 (1H, m), 2,60 (1H, m), 2,36
(1H, m), 1,83 (4H, m), 1,74 (2H, m), 1,49 (2H, m), 1,14
(3H, 4).

LCMS (electropulverizaciébn): m/z [M+Na]" 498

Ejemplo 113

‘HE NMR (400MHz, CDCl,) : & 8,37 (1H, d4), 8,04 (1E, 8), 7,96
(1, 4), 7,17 (4H, m), 5,85 (1H, d4), 4,19 (1H, 8), 4,04
(2H, ¢), 3,90 (1H, s), 2,40 (2H, s), 1,82 (4H, m), 1,70
(2H, m), 1,43 (2H, m), 1,24 (6H, s), 1,21 (3H, t).

LCMS (electropulverizacidn): m/z [M+Na]" 526

(159
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Ejemplo 114

‘H NMR (400MHz, CDCl,): & 8,37 (1H, 4), 8,04 (1H, s),
(1H, d), 7,14 (4H, m), 5,38 (1H, s), 4,20 (1H, 8|),
(1H, s), 3,66 (3H, B), 2,18 (2H, t), 2,19 (2H, t),
(2H, m), 1,81 (4H, m), 1,76 (2H, m), 1,23 (2H, m).
LCMS (electropulverizacién): m/z [M-H] 474

Ejemplo 115

'H NMR (400MHz, CDCl,): & 8,18 {(2H, 8), 7,20 (4H, m),
(1H, =®), 3,80 (1H, 8), 3,66 (3H, s), 2,39 (2H, m),
(2H, m), 2,19 (1K, m), 1,80 (6H, m), 1,60 (2H, m},
(3H, 4).

LCMS (termopulverizacidn): m/z [M-H] 488

Ejemplo 116

H NMR (400MHz, CDCl.): & 8,37 (1H, d4), 8,04 (1H, 8),
(14, 4), 7,16 (4H, m), 5,25 (1H, d4), 4,20 (1H, s8),
(1, s), 3,68 (3H, s), 2,07 (2K, m), 1,84 (6H, m),
(2H, m), 1,44 (2H, m), 1,20 (6H, s).

LCMS (electropulverizacién): m/z [M-H] 502

Ejemplo 117

‘H NMR (400MHz, CDC1,): & 8,37 (1H, 4), 8,05 (1H, 8},
(14, 4), 7,17 (4H, m), 5,38 (1H, d), 4,22 (1lH, 8),
(1H, &), 2,15 (2H, t), 1,92 (2H, m), 1,81 (6H, m),
(4H, m), 1,18 (15H, m).

LCMS (electropulverizacién): m/z [M-H] 570

Ejemplo 118

‘'H NMR (400MHz, CDCl,): & 8,37 (1H, 4), 8,04 (1H, 8),
(1H, d4), 7,18 (4H, mj, 5,30 (1H, d4), 4,20 (1H, sB),
(2H, c), 3,93 (1H, s8), 2,31 (2H, m), 2,13 (2H, m),
(6H, m), 1,76 (2H, m), 1,64 (2H, m), 1,43 (2H, m),
(3H, t).

LCMS (electropulverizacién): m/z [M-H] 502

Ejemplo 119

H NMR (400MHz, CDOD): & 8,17 (2H, s8), 7,20 (4H, m),
(1H, s), 3,80 (1H, s), 3,60 (3H, s), 3,03 (1H, m),
(1H, m), 2,04 (1H, m), 1,98 (1H, m), 1,70 (14H, m).

7,96
3,91
1,91

4,10
2,20
0,95

7,97
3,91
1,77

7,99
3,88
1,60

7,96
4,10
1,91
1,24

4,09
2,86
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LCMS (electropulverizacidn): m/z [M-H] 500

Ejemplo 120
7,88 (1H, 4), 7,70

‘H NMR (400MHz, CD.OD): & 8,08 (2H, m),
(2H, m), (2H, wm), 7,16 (2H, m), 4,1C¢ (2H, 8), 3,93 (3H,

s), 3,90 (3H, s), 1,83 (B8H, m).
LCMS (electropulverizacién): m/z [M-E] 538

L

Ejemplo 121
'H NMR (400MHz,
(1H, d), 7,85

" (4H, m), 5,80
(34, s8), 1,93 (6H, m), 1,58 (2H, m}.

LCMS (electropulverizacién): m/z [M-H] 542, 544
H, 4 ’ 50 1 N, 7 ’ 51; r C:-H:*ClF:NzOE re-

8,00
7,18

CDC1,): & 8,38 (1H, d), 8,04 (1H, =B),
(1H, d4), 7,74 (1H, s), 7,57 (1K, 4),
(1K, d), 4,28 (1H, s), 4,10 (1H, m), 3,98

Encontrade; C, 59,57;
guiere; C, 59,62; H, 4,45; N, 7,72%.

1T Ejemplo 123
'H NMR (400MHz, CD.OD): &6 9,13 (1H, s) B,50 (1H, d), 8,19
8,10 (1H, m), 8,06 (1H, m), 7,22 (2H, m), 7,16

(1H, 4),
(2H, m), 4,18 (1H, wm), 4,06 (1H, s),

(6H, s), 1,79 (2H, m).
26 LCMS (electropulverizacion): m/z [M-E] 509

Ejemplo 123

H NMR (400MHz CDC1.)} :

(4H, m), 7,08 (4H, m), 4,292 (1H, s), 4,10 (l1H, m),

{3H, s}, 1,90 (6H, m}, 2,69 (2H, m).
"I LCMS (electropulverizacidén): m/z ([M-H]

E lo 124

'"H NMR (400MHz, CD.OD):
(3H, m), 720 (4H, m,, 4,19
(3H, s}, 1,90 (6K, B;, 1,78 (2H, m)
LCMS (electropulverizacidn): m/z [M-H]

Ejemplo 125
H NMR (300MHz, CD.OD;: & 8,10 (2H, m), 7,19 (7H, m), 4,07

{(2H, m}, 359 (2H, m;,
LCMS (electropulverizacidn): m/z [M+H] 496
Ejemplc 126: Acido sin-5-(4-{[5-fluoro-2-(4-flu ro-feno-

3,93 (3H, s8), 3,90

d 8,37 (2H, m), 8,20 (1H, d), 8,02
3,99

509

6 8,79 (1H, d) 8,57 (1H, 8), 8,07
(1H, m), 4,05 (1H, m) 3,99

509

LR

2,22 (3H, s), 1,75 (8H, m).
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xi) -piridin-3-carbonil) -amino}-ciclohexilsulfamoil) -2-
hidroxibenzolco

Se afiadié &cido 5-clorosulfonil-2-hidroxibenzoiceo
(123 mg, 0,52 mmol) a una suspensidén agitada de hidroclo-
ruro de hidrocloruro de sin-N-(4-amino-ciclohexil)-5-
fluoro-2- (4-fluoro-fenoxi)-nicotinamida (200 mg, 0,521
mmol, véase Preparacién 22) en diclorometano (5 ml) con-
teniendo trietilamina (220 ul, 1,58 mmol) y se agité bajo
una atmdsfera de nitrdgeno durante 18 horas a temperatura
ambiente. La mezcla se reparti6 entre diclorometano y
agua. La capa de diclorometano se lavdé con una disolucién
acuosa saturada de cloruro de sodio, se sec6 sobre pulfa-
to de magnesio anhidro y se evapord a vacio. El residuo
se triturd con éter dietilico para dar é&cido sin-5-(4-
{ [5-fluoro-2- (4-fluoro-fenoxi)-piridin-3-carbonil] -ami-
noj-ciclohexilsulfamoil) -2-hidroxibenzoico (170 mg) .
H NMR (400MHz, CDCl,): 6 8,12 (3H, m), 7,92 (3H, m), 7,59
(l1H, m), 7,07 (4H, m), 6,79 (1H, m), 5,53 (1H, sB), 4,08
(1H, s), 3,97 (1H, m), 1,78 (8H, m).
LCMS {(electropulverizacién): m/z [M-H] 546
Ejemplo  127: Acido Sin-N- (4-{[5-Fluoro-2- (4-fluoro-
fenoxi) -piridin-3-carbonil)] -amino}-ciclohexil) -2,2-dime-
tilmalon&mico
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Se disolvié en tetrahidrofurano (4 mi) el éster eti-
lico del A&cido sin-N-(4-{[S-fluoro-2-(4-fluoro-fenoxi)-
piridin-3-carbonil) -amino}-ciclohexil)-2,2-dimetilmaloné-
mico (125 mg, 0,26 mmol, véase Ejemplc 111) y se afiadid
una discluciétn de hidréxido de 1litio 1M (600 pul, 0,6
mmol). La mezcla se agitd a temperatura ambiente durante
18 horas y después se diluyd con diclorometano (5 ml). La
capa de diclorometanoc se separd con una pipeta y la capa
acuosa se reparti6é6 entre &cido clorhidrico 1N y dicloro-
metano (5 ml). La fase acuosa se extrajo con diclorometa-
no (5 x 5 ml) vy las capas de diclorometano combinadas se
evaporaron a vacio. El residuo se purificé mediante cro-
matografia sobre gel de silice utilizando metanol en di-
clorometano conteniendo una disolucién de hidrxéxido de
amonio (escalonado desde 10:90:1 hasta 20:80:3) para dar
el &cido Sin-N-(4-{[5-Fluoro-2-(4-fluoro-fenoxi)-piridin-3-
carbonil] ~amino}-ciclohexil) -2, 2-dimetilmalonsmico (90 mg) .

H NMR (400MHz, CD.OD): b 8,07 (1H, s), 8,01 (1H, d4), 7.19
(4H, m), 4,06 (1H, s), 3,83 (1H, s), 1,78 (BH, m}, 1,34
(6H, B).

LCMS (electropulverizacibn): m/z [M-H]} 460

Ejemplos 128-133

Los compuestos de los siguientes ejemplos tabulados
(Tabla 9) de la f6rmula general:

30
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se prepararon por un método similar al del ejemplo 127,
utilizando el éster apropiado procedente de los compues-
tos de la Tabla 9

TABLA 9
Ejemplo N° grupo R " Ejemplo N° grupo R
‘/Ett,i\ J///§><ji~
128 i 129
OH OH
HC CH,
HC,  CH,
130 /\)ﬂr"" 131 /\/\i
OH
O
=2
i OH
132 - OH 133 ‘/\_/\r
O
O C“g
Q
134 “ 135
/e ,5
O
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136 | = OH 137 0 oH
N/

Ejemplo 128
H NMR (400MHz, CD.OD): & 8,04 (1H, s), 8,03 (1H, 4), 7,19
(4H, m), 4,14 (1H, t), 3,79 (1H, s), 2,72 (1H, m), 2,50
(1H, m), 2,21 {(1H, m), 1,70 (BH, m), 1,11 (3H, m)
LCMS (electropulverizacidn): m/z [M+Na]l® 484
Ejemplo 129
H NMR {(400MHz, CD.OD): 8§ 8,07 (1H, m), 8,02 (1H, m), 7,20
(4H, m), 458 ‘1H, s), 3,79 (1H, s), 2,26 (2H, d), 1,79
(8H, m), 1,17 (6H, m).
LCMS (electropulverizacidn): m/z [M+Na]l® 498
Ejemplo 130
H NMR (400MHz, CDOD): & 8,07 (2H, m), 7,20 (4H, m), 4,07
(1H, s), 3,78 (1H, m), 2,18 (2H, m), 1,77 (8K, wm), 1,59
{2H, m), 1,18 (6H, s).
LCMS (electropulverizacidn): m/z [M+Na) 512
Ejemplo 131
H NMR (400MHz, CD,OD): &6 8,07 (2H, m), 7,18 (4H, m)}, 4,08
(1H, m), 3,80 1H, m), 2,25 (2H, m), 2,18 (2H, m), 1,78
(6H, m}), 1,60 {(6H, m).
LCMS (electropulverizaci6én) m/z [M+Na]' 498
Ejemplo 132
H NMR (400MHz CDOD;: & 8,19 (2H, m), 8,10 (3H, m), 7,19
‘{4H, m), 4,16 (1H, m), 4,02 (1H, m), 1,85 (BH, m).
LCMS (electropulverizacién): m/z [M+H] 495
Ejemplo 133
H NMR (400MHz, CD.OD): &§ 8,07 (2H, m), 7,19 (4H, m), 4,08
:1H, s), 3,82 (1H, s), 2,29 (2H, m), 2,15 (2H, m), 2,00

(1H, m), 1,79 (8H, m), 1,63 (2H, m), 0,97 (3H, 4Q).

LCMS (electropulverizacidén): m/z [M-H] 474
Ejemplo 134
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'H NMR (400MHz, CD.OD): & 8,08 (1H, 4), 8,02 (1H, m), 7,19
(4H, m), 4,04 (1H, s), 3,86 (1H, 8), 2,86 (2H, m), 2,03
(1H, m), 1,98 (1H, m), 1,74 (12H, m).

LCMS (electropulverizacién): m/z [M-H]" 486

Ejemplo 135

‘H NMR (400MHz, CD,OD): & 8,64 (1H, d4), B,53 (1H, s), 8,09
(1H, m), 8,06 (1K, m), 7,95 (1H, m) 7,22 (2H, m), 7,16
(2H, m), 4,14 (1H, s) 4,06 (1H, s), 1,89 (6H, s8), 1,78
(2H, m).

LCMS (electropulverizacibn): m/z [M-E]~ 495

Ejemplo 136

‘H NMR (400MHz, CD,OD): & 9,07 (1H, s) 8,39 (1H, d4), 8,05
(3, m), 7,21 (2H, m}, 7,15 (2H, s), 4,06 (1H, s), 1,88
(6H, 8), 1,79 (2H, m).

LCMS (electropulverizacién): m/z [M-H] 495

Ejemplo 137

'H NMR (400MHz, CD.OD): & 8,30 (1H, d), 8,06 (2H, m), 7,86
(1§, &), 7,68 (1H, s), 7,61 (1H, 4), 7,19 (4H, m), 4,08
(2H, s), 3,89 (3H, s), 1,84 (8H, m).

LCMS (electropulverizacidn): m/z [M-H] 524

Ejemplo 138: Acido sin-2-cloro-N-(4-{[5-fluoro-2-(4-

fluoro-fenoxi) -piridin-3-carbonil] -amino}-ciclohexil) -te-
reftalémico

133
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El éster metilico del &cido sin-2-cloro-N-(4-{[5-
fluoro-2- (4-fluoro-fenoxi) -piridin-3-carbonil] -amino}-ci-
clohexil) -tereftalamico (95 mg, 0,18 wmol, véase Ejemplo
121) se suspendif6 en 1,4-dioxano (3 ml) y se afiadi6 una
disolucién de hidré6xido de litio 1M (350 pl, 0,35 mmol).
La mezcla se agité a temperatura ambiente durante 18
horas, después de lo cual se afiadieron 1,4-dioxano (3 ml)
y una disolucibén de hidr6xido de litio 1M (500 ul, 0,5
mmol) y la mezcla se agit6 24 horas mas. La mezcla de re-
accién ge diluyd con &cido clorhidrico 1M (20ml) y se ex-
trajo con diclorometano (4 x 200 ml) y las capas de di-
clorometano combinadas se secaron sobre sulfato de magne-
sio y se evaporaron a vacio para dar el A&cido Bin-2-
cloro-N- (4-{ [5-fluoro-2- (4-fluoro-fenoxi)-piridin-3-car-
bonil] -amino}-ciclohexil) -tereftalamico como un sélido
blanco (66 mg).

H NMR (400MHz, DMSO-d,): & 8,32 (2H, m), 8,20 (1lH, =),
7,99 (1R, d4), 7,%0 (1H, s), 7,79 (1H, s8), 7,22 (4H, m),
3,95 (1H, s), 3,91 (iH, s), 1,78 (8BH, m).

LCMS (electropulverizacién): m/z [M-H] 528, 530

Ejemplo 139: Acido sin-N-(4-{[5-fluoro-2- (4-fluoro-feno-

xi) -piridin-3-carbonil] -amino}-ciclohexil) -succinémico

L~
o

Y

F

Se disolvié en tetrahidrofurano (3 ml) el é&ster me-
tilico del &cido sin-N-(4-{[5-fluoro-2-(4-fluoro-fenoxi) -
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piridin-3-carbonil] -amino}-ciclohexil) -succindmico (65
mg, 0,14 mmol, véase Ejemplo 110) y se afiadié una disolu-
cién de hidréxido de litio 1M (750 ul, 0,75 mmol). La
mezcla se agitf a temperatura ambiente durante 18 horas
despuée de lo cual se evapor6 el disolvente a vacio. El
residuo se diluyd con acido clorhidrico 1M (20 ml) y Be
extrajo con diclorometano (3 x 150 ml), las capas de di-
clorometano combinadas se secaron sobre sulfato de magne-
sio y se evaporaron a vacio para dar el &dcido sin-N-(4-
{I5-fluoro-2- (4-fluoro-fenoxi) -piridin-3-carbonil] -ami-
no}-ciclohexil) -succindmico como un s6lido blanco (60
mg) .

H NMR (400MHz, DMSO-4,): & B,26 (1H, d), 8,20 (1H, s),

7.98 (14, d), 7,63 (1H, d), 7,22 (4E, m), 3,86 (1H, s),

3,63 (iH, 4), 2,39 (2H, t), 2,30 (3H, t), 1,60 (8H, m).
LCMS (electropulverizacién): m/z [M-E] 446

Ejemplo 140: Acido sin-3-[1-(4-{[5-fluoro-2-(4-fluor -
fenoxl) -piridin-3-carbonil) -amino}-ciclohexilcarbamoil) -
ciclopentil] propidnico

Se disolvidé en 1,4-dioxano el éster terc-butilico
del &cido Sin-3-[1-(4-{[5-fluoro-2-(4-fluoro-fenoxi)-pi-
ridin-3-carbonil)] -amino}-ciclohexilcarbamoil) -ciclopen-
til)propiénico (170 mg, 0,3 mmol, véase Ejemplo 117) y se
afniadié cloruro de hidrégeno (disolucién 4M en 1,4 dioxa-

135
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no). La mezcla se agit6 a temperatura ambiente durante 18
horas después de lo cual se evaporé el disolvente a va-
cio. El residuo se purificd por cromatografia sobre gel
de silice utilizando metanol en diclorometano conteniendo

£ una disolucién de hidrbxido de amonio (desde 10:90:1 has-
ta 15:85:2 hasta 20:80:3) para dar el &cido Bin-3-[1-(4-
{ [5-fluoro-2- (4-fluoro-fenoxi) -piridin-3-carbonil] -
amino}-ciclohexilcarbamoil) -ciclopentil] propiénico (60
mg) .

1o H NMR (400MHz, CDOD): &6 B,06 (2H, m), 7,19 (4H, m), 7,04
{(1H, d), 4,13 (1H, s}, 3,78 (1H, s), 2,10 (2H, m), 2,01
(2H, m), 1,88 (44, m}, 1,77 (4H, m), 1,61 (6H, m) 1,3l
12H, m).

LCMS (electropulverizacibn): m/z [M-H) 514

I Ejemplo 141: sin-5-Fluoro-2-(4-fluoro-fenoxi)-N-{4-[3-(2-

hidroxi-etil) -ureido] -ciclohexil}-nicotinamida

N _N
SO N e
F . o
RS

H
0

o Se disolvié la sin-5-fluoro-2-(4-fluoro-£fenoxi)-N-
{4-[({imidazol-1-carbonil}-amino] -ciclohexil}-nicotinamida
110 mg, ©,25 mmol, ver Preparacidn 25) en diclorometano
‘7 ml) conteniendo trietilamina (42 wl, 0,3 mmol) y 2-
aminoetanol {46 pl, 0,75 mmol) y se agitdé a temperatura
27  ambiente durante 18 horas. La mezcla de reaccidn se dilu-
y& con agua (200 ml) y la disolucidn acuosa se extrajo
con diclorometano {5 x 200 ml). Las capas de diclorometa-
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no combinadas se secaron sobre sulfato de magnesio y se
evaporaron a vacio. El residuo se purificd por cromato-
grafia sobre gel de silice utilizando metanol en dicloro-
metano (gradiente desde 4:96 hasta 10:90) para dar la
gin-5-fluoro-2- (4-fluoro-fenoxi)-N-{4- [3- (2-hidroxietil) -
ureido] -ciclohexil}-nicotinamida como un 86lido blanco
(40 mg) .

‘H NMR (400MHz, CD.OD): & 8,07 (2H, m), 7,17 (4H, m), 4,04
(1H, s), 3,68 (1 H, s), 3,57 (2H, t), 3,21 (2H, t), 1,79
(6H, m), 1,59 {(2H, m).

LCMS (electropulverizacién): m/z [M-H] 434

Ejemplo 142: sin-5-Fluoro-2- (4-fluoro-fenoxi)-N-{4-[3-(3-
hidroxi-propil) -ureido] -ciclohexil}-nicotinamida

H

n\./‘vo"
P
0

Se disolvié la sin-5-fluoro-2- (4-fluoro-fenoxi) -N-
{4-[(imidazol-1-carbonil) -amino] -ciclohexil}-nicotinamida
(150 mg, 0,34 mmol, ver Preparaciémn 25) en diclorometano
(10 ml) conteniendo trietilamina (57 ul, 0,41 mmol) y 3-
amino-l-propanol (78 ul, 1,02 mmol) y se agité a tempera-
tura ambiente bajo atmSsfera de nitrbégenc durante 66 ho-
ras. La mezcla de reacciétn se lavé con agua (2 x 50 ml) ¥y
la capa de diclorometano se sect Bobre sulfato de mag-
nesio y se evaporé a vacio. El residuo se purificd por
cromatografia sobre gel de silice utilizando metanol en
diclorometano y disolucién de hidréxido de amonio (gra-
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diente desde 4:96:0 hasta 10:90:1) para dar la sin-5-
fluoro-2- {(4-fluoro-fenoxi) -N-{4-[3- (3-hidroxi-propil) -
ureido] -ciclohexil}-nicotinamida como un 86lido blanco
(90 mg) .

H NMR (400MHz, CD,OD): & 8,07 (2H, m), 7,20 (4H, m), 4,04
14, s), 3,66 (1H, s), 3,59 (2H, t), 3,19 {(2H, t), 1,79
(6H, m), 1,60 (4H, m).

LCMS (electropulverizacifn): m/z [M-H] 447

Ejemplo 143: Ester metilico del &cido sin-3-[3-(4-{[5-

fluoro-2- {(4-fluoro-fenoxl) -piridin-3-carbonil) -amino}-ci-
clohexil) -ureide] -propiénico

M H
9 d’Oﬂ XY e
FN o) O
|
Nﬂi\O

Se disolvié 1la sin-5-fluoro-2-(4-fluoro-fenoxi)-N-
{4-[(imidazol-1-carbonil) -aminc] -ciclohexil}-nicotinamida
(150 mg, 0,34 mmol, véase Preparacién 25) en diclorometa-
no (10 ml) conteniende trietilamina (57 ul, 0,41 mmol) y
éster metilico del &acido 3-aminopropidnico (48 mg, 0,41
mmol) y se agité a temperatura ambiente bajo atmésfera de
nitrégeno a 66 horas. La mezcla de reaccibn se lavbé con
acido clorhidrico 1M (50 ml), la capa de diclorometano se
secd sobre sulfato de magnesio y se evapor$ a vacio para
dar el éster metilico del &cido sin-3-[3-(4-{[5-fluoro-2-
(4-fluoro-fenoxi) -piridin-3-carbonil] -amino}-ciclohexil) -
ureido] -propidénico como un sdélido blance (130 mg).
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‘H NMR (400MHz, CDCl,) : & 8,37 (1H, d), 8,04 (1H, s), 7,96
(14, d), 7,18 (4K, m), 4,19 (1H, 8), 3,70 (4K, m), 3,47
{2H, t), 2,55 (2H, t), 1,79 (8H, m), 1,50 (2H, m).

LCMS (electropulverizacibén): m/z [M-H]® 475

Ejemplo 144: Ester metilico del #éicido sin-7-[3-(4-{[5-

fluoro-2- (4-fluoro-fenoxi) -piridin-3-carbonil] -amino}-ci-

clohexil) -ureido)] -heptanoica

F N
LA,

N
i
E

N’O(""I\!:’r“\/\/\/ﬁorckc,_,:

Se disolvié la sin-5-fluoro-2-(4-fluoro-fenoxi)-N-

{4-{(imidazol-1-carbonil} -amino) -ciclohexil}-nicotinamida
(150 mg, 0,34 mmol, véase Preparacién 25) en diclorometa-
no (10 ml) conteniendo trietilamina (57 ul, 0,41 mmol) y
éster meti{lico del &cido 7-aminoheptanoico (68 mg, 0,43
mmol) y se agitdé a temperatura ambiente durante 18 horas.
La mezcla de reaccién se lavé con agua (2 x 50 ml) y des-
pués con &cido clorhidrico 1M (2 x 50 ml). la capa de di-
clorometanc se secd sobre sulfato de magnesio y se evapo-
ré a vacio para dar el é&ster metilico del acido sin-7-[3-
14-{[5-fluoro-2- (4-fluoro-fenoxi)-piridin-3-carbonil] -
amino}-ciclohexil) -ureido] -heptanoice come un s6lido
blanco (168 mg) -
‘H NMR (400MHz, CDCl,): & 8,36 (1H, d), B,02 (1H, s8), 7,96
{(1H, 4), 7,16 (4H, m), 4,19 (1H, 8), 3,67 {(4H, w), 3,13
{(2H, t), 2,30 (2H, t), 1,82 (4H, m), 1,76 (3H, m), 1,61
(4H, m), 1,44 (4H, m), 1,36 (3H, m).

[Xi4
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LCMS (electropulverizacibn): m/z [M+Na]"~ 555
Ejemplo 145: Acido sin-3-[3-(4-{[5-fluoro-2- (4-fluoro-
fenoxi) -piridin-3-carbonil] -amino}-ciclohexil) -ureido] -

propibuico
N
x o]
| H
o
N o]

H
N

OH
Nu/“\Er

El éster metilico del &cido sin-3-[3-(4-{[5-fluoro-
2- (4-fluoro-fenoxi) -piridin-3-carbonil] -amino}-ciclohe-
xil) -ureido] -propibnico (110 mg, 0,23 mmol, véase Ejemplo
143) se disolvid en tetrahidrofurano (1,5 ml). Se afladid
una disolucién de hidréxido de litio 1M (460 pl, 0,46
mmol) y la mezcla se agitd a temperatura ambiente durante
18 horas. La mezcla de reaccibtn se disolvié en agua y se
lavé con diclorometano (2 x 50 ml). La capa acuoBa se di-
luyé con &cido clorhidrico 1M (20 ml) y se extrajo con
diclerometano (4 x 150 ml). Las capas de diclorometanc
combinadas se evaporaron a vacio. El residuo se redisocl-
vid en diclorometano y se lavé con una disolucidn de car-
bonato de potasio al 10% (300 ml). La disolucibén acuosa
se aciduld con &cido clorhidrico 1M y se extrajo con di-
clorometano (2 x 200 ml). Estas capas de diclorometano
combinadas se secaron sobre sulfato de magnesio y se eva-
poraron a vacio para dar el Acido sin-3-[3-(4-{(5-fluoro-
2- (4-fluoro-fenoxi) -piridin-3-carbonil] -amino}-ci-
clohexil) -ureido] -propidnico (30 mg).
H NMR (400MHz, CD,OD): & 8,09 (2H, m), 7,04 (4H, m), 4,19

8
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‘1H, s), 3,66 1H, s), 2,42 (2H, t), 1,79 (8H, m), 1,59
2H, m).

LCMS: (electropulverizacidén} m/z [M-H] 46l

Ejemplo 1461 Acido s8in-7-([3-(4-{[5-fluoro-2-(4-£fluoro-

fenoxi) -piridin-3-carbonil] -amino}-ciclohexil) -ureido] -

heptanoico

El éster metilico del &cido sin-7-[3-(4-{[5-fluoro-

2-(4-fluoro-fenoxi) -piridin-3-carbonil] -amino}-ciclohe-
xil) -ureido] -heptanoico (130 mg, 0,24 mmol, véase Ejemplo
144) se disolvid en tetrahidrofuranc (1,5 ml) conteniendo
una disolucién de hidréxido de litio 1M (500 pul, 0,5
mmol) y la mezcla se agité a temperatura ambiente durante
66 horas. La mezcla de reaccién se disolvidé en agua (200
ml) y se lavd con diclorometano (2 x 200 ml). La capa
acuosa se aciduldé con acido clorhidrico 1M (50 ml) y se
extrajo con diclorometano (3 x 150 ml). Las capas de di-
clorometano combinadas se evaporaron a vacio para dar el
dcido sin-7-[3-(4-{[5-fluoro-2-(4-fluoro-fenoxi)-piridin-
3-carbonil] -amino}-ciclohexil) -ureido] -heptanoico (60
mg) .
'H NMR (400MHz, CDCl,): & 8,36 (1H, d), 8,01 (2H, m), 7,04
(4H, m), 4,99 (1H, s), 4,50 (1H, s), 4,13 (1H, m), 3,74
{1H, m), 3,06 {2H, t), 2,33 (2H, t), 1,79 (eH, s), 1,63
12H, m) 1,44 (4H, m), 1,37 (5H, B).

28I
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LCMS (electropulverizacién): m/z [M-H] 517
Ejemplo 147: anti-5-Fluoro-2-(4-fluoro-fenoxi)-N-{4-(2-
hidroxi-4-metilbenzoilamino)-ciclohexil] -nicotinamida

CH,

Se disolvieron &cido 2-hidroxi-4-metilbenzoico (119

mg, 0,78 mmol), hidrato de l-hidroxibenzotriazol (158 mg,
1,17 mmol) e hidrocloruro de 1-(3-dimetilaminopropil)-3-
etilcarbodiimida (100 mg, 0,52 mmol), en N,N-
dimetilformamida (6 ml) bajo atmbsfera de nitrégeno y se
agitaron 30 minutos. Se afiadieron hidrocloruro de anti-N-
(4-amino-ciclohexil) -5-fluoro-2- (4-fluorofenoxi)nicotina-
mida (300 mg, 0,782 mmol, véase Preparacién 7) y 4-metil
morfolina (170 pl, 1,56 mmol) y la mezcla se agit6 duran-
te 18 horas a temperatura ambiente. La mezcla se repartib
entre acetato de etilo y agua y la fase orgénica se lavd
con una disolucién saturada de cloruro de sodio , se secd
sobre sulfato de magnesio y se evapord a vacio. El resi-
duo se trituré con éter dietilico para dar la anti-5-
Fluoro-2- {4-fluorc-fenoxi) -N- [4- (2-hidroxi-4-metilben-
zoilamino) -ciclohexil] -nicotinamida (210 mg) .
‘H NMR (300MHz, ChCl,): 6 8,34 (1H, m), 8,03 (1H, m), 7,77
(1H, m), 7,22 (1H, m), 7.12 (5H, m), 6,79 (1H, s8), 6,63
(1H, d), 6,19 (1H, d), 4,00 (2H, s), 2,34 (3H, s), 2,19
{(4H, m), 1,42 (4K, m).

282
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LCMS (termopulverizacién}: [M+H]® m/z 482
Ejemplo 148: Bin-2- (4-Fluoro-fenoxi) -N- [4- (2-hidroxi-
benzollamino) -ciclohexil] -nicotinamida

Se afladié hidrocloruro de 1-(3-dimetilaminopropil)-
3-etilcarbodiimida (225 mg, 1,17 mmol) a una suspensién
de acido 2-hidroxibenzoico (108 mg, 0,78 mmol), hidroclo-
ruro de s8in-N-(4-amino-ciclohexil)-2-(4-fluoro-fenoxi)-
nicotinamida (300 mg, 0,78 mmol, véase Preparacibn 47), e
hidrato de 1l-hidroxibenzotriazol (115 mg, 0,85 mmol} en
N,N-dimetilformamida (5 ml) conteniendo trietilamina (545
Hl, 3,9 mmol) y la mezcla se agitd durante 18 horas. El
disolvente se separd a vacio y el residuo se repartid en-
tre acetato de etilo y &cido clorhidrico 2N. La capa de
acetato de etilo se lavé con agua, después se concentrd
la disolucibtn de cloruro de sodio, después se secd sobre
sulfato de magnesio y el disolvente se separd a vacio. El
residuo se purificé por cromatografia sobre gel de silice
utilizando acetato de etilo en ciclohexano como eluyente
(gradiente desde 10:90 hasta 60:40) para dar sin-2-(4-
Fluoro-fenoxi) -N- [4- (2-hidroxi-benzoilamino; -ciclohexil] -
nicotinamida (150 mg).

H NMR (400MHz, CD.OD): & 8,26 (1H, m), 8,18 (1H, m) 7,76
(1H, d), 7,36 (1H, t)}, 7,23 (3H, m), 7,15 (2H, m), 6,88
(2H, m), 4,17, (1H, m), 4,03 (1H, m), 1,88 {6H, m), 1,77

¢33
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2H, m).
LCMS (electropulverizacién): m/z [M-H] 149
Ejemplo 149: Sin-2-(4-fluoro-femnoxi)-N-[4-(2-hidroxi-4-

metil-bhenzoll-aming) -ciclohexil] -nicotinamida

~_-CH;
H :
o x
P O OH
|k H
e
N~ O

El compuesto del titulo se obtuvo a partir del hi-

drocloruro de sin-N-(4-amino-ciclohexil)-2-(4-fluoro-fe-
10 noxi)-nicotinamida y &4cido 2-hidroxi-4-metilbenzoico con

un rendimiento del 35% siquiendo el procedimiento descri-

to en el ejemplo 148.

‘'H NMR (400MHz, CD,OD): & 8,27 (1H, m), 8,19 {(1H, m), 7,63

(1H, d), 7,23 (3H, m), 7,16 (2H, m), 6,73 (2H, m), 4,16,
15 (1H, m), 4,01 (1H, m), 2,31 (3H, &), 1,88 (6H, m), 1,75

(2H, m).

LCMS (electropulverizacidn): m/z [M+Na)] 486

Ejemplo 150: sin-2-(4-Fluoro-fenoxi)-N-{4-[2-(2-hidroxi-

fenll)acetilamino] -ciclohexil)}-nicotinamida

287
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Se afiadié hexafluorofosfato de O-(7-azabenzotriazol-

1-il)-N,N,N’' ,N'-tetrametiluronio (234 mg, 0,49 mmol) a
una suspensién de dcido (2-hidroxifenil)acético (74,9 mg,
0,49 mmol) e hidrocloruro de sin-N-{4-amino-ciclohexil) -
2- (4-fluoro-fenoxi)nicotinamida (150 mg, 0,41 mmol, véase
Preparacion 47), en N,N-dimetilformamida (2,7 ml) conte-
niendo base de Hunigs (820 pl, 0,82 mmol! y la mezcla se
agitd durante 18 horas. La mezcla de reaccién se diluyd
con agua (10 ml) y se extrajo con é&ter dietilico (2 x
12,5 ml). Las capas orgdnicas combinadas se lavaron con
una disclucién concentrada de clorurc de sodio, después
se secaron sobre sulfato de magnesio y el disolvente se
separd a vacio. El residuo se purificdé por cromatografia
sobre gel de silice utilizando metanol y una disolucién
de hidréxido aménico en diclorometano comoc eluyente
(5:0,5:95) seguido por una purificacién adicional median-
te cromatografia sobre gel de silice utilizando ciclo-
hexano en acetato de etilo (33:67) como eluyente para dar
sin-2- (4-fluoro-fenoxi) -N-{4- [2- (2-hidroxi-fenil)acetil-
amino)] -ciclohexil})-nicotinamida como una espuma blanque-
cina (25,1 mg).
‘H NMR (400MHz, CDCl,): & 9,68 (1H, s5), 8,62 (1H, d), 8,21
(1, d), 7,97 (1H, m), 7,19 (6H, m), 6,98 (2H, m), 6,82
(1H, m), 5,78 (1H, m), 4,16, (1H, m), 3,89 (1H, m), 3,48
(2H, s8), 1,80 (6H, m), 1,51 (2H, m).
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LCMS (electropulverizacién): m/z [M+Na] 486
Ejemplo 151: Sin-2-(4-fluoro-femoxi)-N-{4-[3-(2-hidroxi-
bencil) -ureido] -ciclochexil}-nicotinamida

H H /|I
N. _N X -
Q i A
N 0 OH
L H
N (@)
2
\I
i
F

Se afladié 2-aminometilfenol (65 mg, 0,53 mmol) a una
disolucién de 2-(4-fluoro-fenoxi) -N-{4- [ (imidazol-1-
carbonil) -amino] -ciclohexil}-nicotinamida (150 mg, 0,35
mmol, véase Preparacién 47) y 4-dimetilaminopiridina
(43,3 mg, 0,35 mmol) en diclorometano (3 ml) a temperatu-
ra ambiente bajo una atmésfera de nitrégeno. La mezcla se
agitdé durante 18 horas y después se lavd con agua (20 ml)
y después se diluyd con una disolucién de &acido citrico
al 10% (20 ml). La mezcla se extrajo con diclorometano (2
x 10 ml) y las capae organicas combinadas se lavaron con
una disolucién saturada de cloruro de sodio (20 ml) y se
secaron sobre sulfato de magnesio. El disoclvente se sepa-
r6 a vacio y el residuo se purificé por cromatografia so-
bre gel de silice utilizando ciclohexano en acetato de
etilo (33,3:66,6) para dar sin-2-(4-fluoro-fenoxi)-N-{4-
[3- (2-hidroxi-bencil)-ureido] -ciclohexil}-nicotinamida
como una espuma blanquecina (96 mg).

'H NMR (400MHz, CDCl,}: & 9,75 (1H, s}, 8,60 (1H, d), 8,20
(1#, 4), 7,91 (1H, 4), 7,18 (6H, m), 7,02 (1H, d4), 6,98
{2H, m), 6,79 (1H, m), 4,84 (1H, m), 4,29, (2H, 4), 3,71
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1H, m), 1,82 (6H, m), 1,49 (2H, m).
LCMS (electropulverizacién!: m/z [M+Na]' 501
Ejemplo 152: Sin-2-(3-fluoro-fenoxi)-N-[4-(2-hidroxi-4-
metoxi-benzoilamino) -ciclohexil] -nicotinamida

Osen,
F N o OH
| H
-
N

Se afiadié carbonato de cesioc (170 mg, 0,52 mmol) a
una disolucién de sin-2-cloro-N-[4-(2-hidroxi-4-metoxi-
benzoilamino) -ciclochexil) -nicotinamida (110 mg, 0,26
mmol, véase Preparacién 45) y 3-fluorcfenol (35 mg, 0,31
mmol) en N,N-dimetilformamida (2 ml) y se agité a 65°C
durante 18 horas. La mezcla se repartid entre acetato de
etilo y agua y la disolucién orgdnica se secd utilizando
un cartucho Chem Elut® y se evaporé6 a vacio. El residuo
se purificd por cromatografia sobre un cartucho de Biota-
ge™
metoxi-benzoilamino) -ciclohexil] -nicotinamida (19 mg).

'"H NMR (400MHz, CDCl,): & 12,56 (1H, s), 8,38 (1H, 4),
8,09 (1€, s), 7,94 (1H, d), 7,44 (1H, m), 7,00 (4H, m),
6,46 (1H, s), 6,39 (1H, d), 5,78 (1H, 4), 4,26 (1H, m),
4,07 (1H, m), 3,82 (3H, s), 1,90 (BH, m).

LCMS (electropulverizacién): m/z [M+Na]" 520

Ejemplos 153-159

Los compuestos de los siguientes ejempleos tabulados (Ta-
bla 10) de la fé6rmula general:

para dar sin-2-(3-fluoro-fenoxi)-N-[4-(2-hidroxi-4-
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se prepararon por un método similar al del ejemplo 152
utilizando 2-cloro-N-[4-(2-hidroxi-4-metoxi-benzoilami-
no) -ciclohexillnicotinamida (véase Preparacitén 45) y el

fencl apropiado.

Tabla 10
Ejemplo N° grupo R Ejemplo N° grupo R
153 154
Cl
155 156
F Ci
F F
157 158
CH,
o—-/o
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159

Ejemplo 153
H NMR (400MHz, CDCl,): § 12,54 (1H, s), 8,37 (1H,

8,06 (1H, &), 7,97 (1H, d4), 7,44 (2H, d), 7,14 (2H,
7,00 (1H, d), 6,43 (2H, m), 5,74 (1H, d), 4,28 (1H,
4,07 (1H, m), 3,82 (3H, s), 1,91 (8H, m).

LCMS (electropulverizacidn): m/z [M+Na] 536, 538
Ejemplo 154

H NMR (400MHz, CDCl,): &6 12,54 (1H, s), 8,38 (1lH,
8,09 (1H, s), 7,93 (1H, d), 7,40 (1H, m), 7,30 (1H,
7,21 (1H, m), 7,07 (2K, m), 6,44 (l1lH, s), 6,39 (1H,
5,79 (1H, d)}, 4,26 (1H, s}, 4,08 (1H, m), 3,81 (3H,
1,90 (BH, m).

LCMS (electropulverizaciodn): m/z [M+Na] 536, 538
Ejemplo 155

'H NMR (400MHz, CDCl,): & 12,54 (1H, s), 8,37 (1H,
8,08 (1K, s), 7,87 (1H, 4), 7,24 (1H, m), 7,14 (2H,
6,93 (1H, m), 6,46 (1H, s), 6,40 (1B, d), 5,84 (1H,

d),
d),
m),

d),
m),
a),
s),

d),
d),
d),

4,28 (1H, m), 4,09 (1H, m), 3,82 (3H, s), 1,91 (8H, m),

LCMS (electropulverizacién): m/z ([M+Na] 538

Ejemplo 156

'H NMR (400MHz, CDCl,): & 12,53 (1H, s), 8,37 (1H,
8,06 (1H, s), 7.87 (1B, 4), 7,24 (2H, m), 7,10 (2H,
6,46 (1H, s}, 6,39 (1H, d), 5,84 (1H, d), 4,28 (1H,
4,11 (1H, m), 3,82 (3H, ®), 1,90 (8BH, m).

LCMS (electropulverizacién): m/z [M+Nal 554, 556
Ejemplo 157

H NMR (400MHz, CDCl,): & 12,59 (1H, s}, 8,38 (1H,
B,08 (1H, d4), 8,08 (1H, s), 7,39 (1H, t;, 7,17 (1H,
6,99 (3H, m), 6,44 (1H, s), 6,38 (1H, d4), 5,70 (1H,

d),
m),
m),

d},
d),
d),
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4,29 (1H, s), 4,08 ‘1H, m), 3,B2 (3H, s), 2,70 :2H, c),
1,90 (8H, m) 1,25 (3H, t).

LCMS (electropulverizacibn): m/z [M+Na]' 530

Ejemplo 158

'H NMR (400MHz, CDCl,): & 12,59 (1H, s), 8,34 (1H, 4),
8,08 (2H, m), 7,07 (1H, 4), 6,88 (1H, d), 6,71 (1H, s),
6,64 (1H, d), 6,46 (1H, s), 6,39 (1H, 4), 6,03 (2H, 8),
5,78 (1H, d), 4,30 (1H, m), 4,08 (1H, m), 3,83 (3H, s),
1,93 (1H, m).

LCMS (electropulverizacién): m/z 546 [M+Na]’

Ejemplo 159

H NMR (400MHz, CDCl.,): & 12,5% (1H, s), 8,37 (1H, d),
8,19 (1H, d), 8,07 (1H, s), 7,30 (1H, d4), 7,02 (2H, m),
6,94 (1H, d), 6,46 (1H, s), 6,38 (1H, 4), 5,74 (1H, 4},
4,30 (1H, m), 4,08 (1H, m), 3,83 (3H, s), 2,94 (4H, m),
2,17 (2H, m), 1,93 (8H, m).

LCMS (electropulverizacidn): m/z [M+Na]' 542

Ejemplo 160: sin-5-Fluoro-N-[4-(2-hidroxi-4-metoxi-ben-
goilamino) -ciclohexil] -2-toliloxi-nicotinamida

(f\r OMCH:
Y‘*‘H
SN

Se afiadié carbonato de cesio (116 mg, 036 mmol) a
una disolucién de sin-2-cloro-5-fluoro-N-[4-(2-hidroxi-4-
metoxi-benzoilamino) -ciclohexil] -nicotinamida (100 mg,
0,24 mmol, ver Preparacién 45) y 3-hidroxitolueno (28 mg,
0, 26 mmol) en dimetilformamida (3 ml) y se agitdé a 55°C
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durante 18 horas. Se afiadié una porcién adicional de car-
bonato de cesio (30 wmg, 0,16 mmol) y de 3-hidroxitolueno
{10 mg, 0,9 mmol) y la mezcla se calentd a 65°C durante 3
horas. La mezcla de reaccion se enfri6 a cemperatura am-
biente y se repartié entre acetatoc de etilo y agua. La
capa de acetato de etilo se lavb con agua y después con
una disolucién acuosa saturada de cloruroc de sodio, se
secd sobre sulfato de magnesio anhidro y se evapor$ a va-
cio. El residuo se purificé mediante cromatografia sobre
gel de silice utilizando acetato de etilo en pentano
’'50:50) como eluyente para dar sin-5-fluoro-N-[4-(2-
hidroxi-4-metoxi-benzoilamino)-ciclohexil] ~2-toliloxi-
nicotinamida (36 mg).

H NMR (400MHz, CDCl.): & 12,56 (1H, s), 8,37 (1H, d),
B,16 (1H, d4), 8,10 (1H, s}, 7,36 (1H, m), 7,14 (1H, d),
6,97 (3H, 4), 7,07 (2H, m), 6,48 (1H, s}, 6,39 (1H, d4d),
5,70 (iH, d), 4,30 (1H, s), 4,06 (1H, m), 3,83 (3H, s),
2,40 (3H, s), 1,90 (8H, m).

LCMS (electropulverizacién): m/z [M-H] 493

Ejemplo 161: Anti-2-(Benzo[l,3]dioxol-5-iloxi)-N-{4-(2-
fluoro-6-hidroxibenzoilamino) -ciclohexil] -nicotinamida

(’5
N
S,

o~/

Se afladid acido 2-fluoro-6-hidroxi-benzoico (119 mg,
0,77 mmol) a hidrato de 1-benzotriazol ‘155 mg, 0,77
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mmol) e hidrocloruro de 1-(3-dimetilaminopropil-3-etil-
carbodiimida) (220 mg, 0,77 mmol) en N,N-dimetilformamida
\5 ml) y la mezcla se agité durante 1,5 horas. Se afiadie-
ron hidrocloruro de anti-N-(4-amino-ciclohexil)-2-
‘benzo[l,3]dioxol-5-iloxi) -nicotinamida (300 mg, 0,77
mmol, véase Preparacién 39) y 4-metilmorfolina (167 ul,
0,77 mmel) y la mezcla se agitd durante 18 horas y des-
pués se repartidé entre diclorometano y una disolucién de
dcido citrico al 10% (10 ml). La capa organica se separd,
se pasd a través de una frita hidrof6bica y se evapord a
vacio. El residuo se triturd con metanol y el sélido ob-
tenido se aislé por filtraciém para dar anti-2-
(Benzo[l,3}dioxol-5-iloxi) -N- [4- (2-fluoro-6-
hidroxibenzoilamino) -ciclohexil] -nicotinamida (26 mg).

H NMR (400MHz, CDCl,): & 13,36 (1H, s), 8,60 (1H, d),
8,21 (1H, 4), 7,73 (1K, 4), 7,27 (1H, m), 7,14 (1H, m),
6,93 (1H, m), 6,88 (1H, d), 6,79 (1H, d4), 6,72 (1H, =8),
6,60 (2H, m), 6,61 (2H, s), 4,02 (2H, m), 2,20 (4H, m),
1,46 (4H, m).

LCMS (electropulverizacidn): m/z [M-H] 492

Ejemplo 162: exo-5-Fluoro-N-[8-(2-fluoro-6-hidroxi-ben-

zoll) -8-aza-biciclo[3.2.1]oct-3-1i1]-2-(4-fluoro-fenoxi) -
nicotinamida
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Se afiadié exo-N-(8-aza-biciclo(3.2.1}oct-3-il)-5-
fluoro-2-{(4-fluoro-fenoxi) -nicotinamida .155 mg, 0,43
mmol, véase Preparacién 35) a hidrocloruro de 1-(3-
dimetilaminopropil-3-etilcarbodiimida) v101 mg, 0,52
mmol), A&cido 2-fluoro-6-hidroxibenzeocico (69 mg, 0,43
mmol) e hidrato de 1-hidroxibenzotriazol (70 wmg, 0,52
mmol) en diclorometano (5 ml) conteniendo 4-metilmorfo-
lina (57 pl, 0,52 mmol) y la mezcla se agité a temperatu-
ra ambiente durante 24 horas. Se afiadié agqua y la mezcla
se concentré a vacio. El residuo se purificd por cromato-
grafia sobre gel de silice utilizando metanol en
diclorometano (5:95) como eluyente, para dar la exo-5-
Fluoro-N-[8- (2-fluoro-6-hidroxi-benzoil)-8-aza-
biciclo(3.2.1]Joct-3-1i1] -2- {4-fluoro-fenoxi) -nicotinamida
H3SNM®y) (400MHz, DMSO-4.): & 10,10 (1H, s), 8,19 (1H, 4),
8,18 (1B, s), 7,92 (1H, d4), 7,19 (5H, m), 6,86 (2H, m),
4,67 (1H, s), 4,33 (1H, m), 3,72 (1H, s), 1,79 (7H, m},
1,46 (1H, m).

LCMS: m/z AP 498 [M+H]®
Ejemplo 163: Exo-5-Fluoro-2-(4-fluoro-fenoxi)-N-[8-(2-

hidroxi-4-metoxi-benzoil) -8-aza-blciclo[3.2.1]oct-3-1il] -
nicotinamida

oM

Se afiadié exo-N-(8-aza-biciclo[3.2.l1l]oct-3-il)-5-

293



-
[ S )

=5

- 144 -

fluoro-2-(4-fluoro-£fenoxi)nicotinamida 155 mg, 0,43
mmol, véase Preparacién 35) a hidrocloruro de 1-(3-
dimetilaminopropil-3-etilcarbodiimida 101 mg, 0,52
mmol), &cido 2-hidroxi-4-metoxibenzoico 73 mg, 0,43
mmol) e hidrato de 1l-hidroxibenzotriazol {70 mg, 0,52
mmol) en diclorometano (5 ml) conteniendo 4-metilmorfoli-
na {57 pl, 0,52 mmol) y la mezcla se agitd6 a temperatura
ambiente durante 24 horas. Se afladid® agua y la mezcla se
concentrd a vacio, el residuo se purificé por cromatogra-
fia sobre gel de silice utilizando metanol en diclorome-
tano (5:95) como eluyente, para dar la exo-5-fluoro-2-(4-
fluoro-fenoxi) -N- [B- (2-hidroxi-4-metoxi-benzoil) -8-aza-
biciclo[3.2.1]loct-3-il] -nicotinamida (165 mg).

H NMR (400MHz, DMSO-4.): & 10,13 (1H, s), 8,34 (1H, d),
8,19 (1R, s), 7,92 (1H, m), 7,19 (5H, m), 6,40 (2H, wm},
4,36 (3H, m), 3,74 (3H, s), 1,79 (8H, m).

LCMS: m/z AP" 510 [M+H]'

Ejemplo 164: Exo-5-fluoro-2-(4-fluoro-fenoxi) -N-{8-[2- (4-

hidroxi-faenil) -acetil] -8-axa-biciclo[3.2.1]oct-3-il}-ni-
cotinamida

-n
-

Se afiadié exo-N-(8-aza-biciclo[3.2.1l]loct-3-1il)-5-
fluoro-2- (4-fluoro-fenoxi)nicotinamida (310 mg, 0,86
mmol, ver Preparacién 35) a hidrocloruro de 1-(3-
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dimetilaminopropil-3-etilcarbodiimida) {185 mg, 0,95
mmol), acido 4-hidroxifenilacético (134 mg, 0,86 mmol) e
hidrato de 1l-hidroxibenzotriazol (128 mg, 0,95 mmol) en
diclorometano (5 ml) conteniendo 4-metilmorfolina (104
ul, 0,95 mmol) y la mezcla se agit6 a temperatura ambien-
te durante 18 horas. La mezcla de reaccién se diluyé con
agua y la fase orgénica se concentrd a vacio y después se
purificé por cromatografia sobre gel de silice utilizando
metancl en diclorometanc conteniendo una disolucién de
hidr6xido de amonic como eluyente (gradiente desde
1:99:0,1 hasta 5:95:0,5). E1 material obtenido se trituré
con metanol y se aisld por filtracibén, después se secd a
vacio para dar exo-5-fluoro-2-(4-fluoro-fenoxi)-N-{8-[2-
(4-hidroxi-fenil) -acetil] -8-aza-biciclo[3.2.1]oct-3-il1}-
nicotinamida (270 mg) .

‘H NMR (400MHz, DMsO-d.): & 9,21 (1H, s), 8,31 (1H, d),
8,19 (1H, s), 7,94 (1H, 4), 7,20 (4H, m), 7,00 (2K, 4),
6,66 (2H, d), 446 (1H, m), 4,35 (2H, m), 3,56 (1lH, d4),
3,40 (1H, d), 1,79 (6H, m), 1,48 (2H, m).

LCMS (electropulverizacién): m/z [M+Na] ' 516

Ejemplo 165: 2-Hidroxi-bencil-amida del &cido exo-3-{[5-
£fluozro-2- (4-fluoro-fenoxi) -piridin-3-carbonil] amino}-8-
aza-biciclo{3.2.1]octano-8-carboxilico

d,@"’& "’\5

/’h.
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Se prepard en el momento una disolucién de cloruro
de exo-3-{[5-fluoro-2-(4-fluoro-fenoxi)-piridin-3-carbo-
nil]amino}-8-aza-biciclo[3.2.1]octano-8-carbonilo por
adicién de exo-N-(8-aza-biciclo[3.2.1]oct-3-il)-5-fluoro-
2-{4-fluoro-fenoxi)nicotinamida (625 mg, 1,74 mmol, ver
Preparacidén 35) en porciones durante 10 minutos a una di-
solucién de trifosgeno (175 mg, 0,56 mmol} en diclorome-
tano (10 ml) y agitando durante 18 horas a temperatura
ambiente. Se afiadieron trietilamina 218 ul, 1,5 mmol) e
hidrocloruro de 2-aminometilfenol (96 mg, 0,6 mmol, véase
Tet. Lett. 2001, 41(49), 8665) a la disolucidn anterior
(3 ml, 0,52 mmol) y la mezcla se agit6 a temperatura am-
biente durante 18 horas. La mezcla de reaccidén se lavd
con una disolucidn saturada de cloruro de sodio y se eva-
poré a vacio. El residuo se purificé por cromatografia
sobre gel de silice utilizando metanol en diclorometano
como eluyente (gradiente desde 0:100 hasta 5:95), el ma-
terial aislado se triturd con éter dietilico y se secd a
vacio para dar la 2-hidroxi-bencil-amida del &cido exo-3-
{ [5-fluoro-2- (4-fluoro-fenoxi) -piridin-3-carbonil}amino} -
8-aza-bicicleo[3.2.1] octano-8-carboxilico (22 mg).

'H NMR (400MHz, CDCl.): & 8,30 (1H, m), 8,01 (1H, s), 7,60
(lLH, 4), 7,10 (7H, m), 6,90 (1B, d), 6,80 (1H, m), 5,03
(l1H, s), 4,54 (2H, m), 4,34 (1K, 8), 4,21 (1H, 8), 4,19
({2H, s8), 1,86 (BH, m).

LCMS (electropulverizacién): m/z [M+Na]' 531

Ejemplos 166-167

Los compuestos de los siguientes ejemplos tabulados
(Tabla 11) de la f6rmula general:

294
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se prepararon por un método similar al del ejemplo 165
utilizando el mismo cloruro de carbamoilo y la amina
5 apropiada.

Tabla 12

Ejemplo N° grupo R

166" :
OH
167 OH

10 'Para la amina, véase la referencia Tet. Lett. 1995,
36(8), 1279
'Para la amina, véase la referencia DE 2552423
Ejemplo 166
'H NMR (400MHz, CDCl,): & 8,31 (1H, d4) 8,02 (1H, s), 7,80
i5 {1H, d), 713 (7H, m), 6,92 (1H, s8), 6,80 (1H, m), 6,74
‘1H, 4}, 4,41 (3H, mw), 4,25 (2H, m), 2,10 (2H, m), 1,19
{4H, m), 188 (2H, m).
LCMS (electropulverizacién): m/z [M+Nal® 531

¥
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Ejemplo 167

H NMR (400MHz, DMSO-d.): & 9,13 (l1lH, si, 8,32 (lH, d),
8,14 (1H, s), 7,93 (1B, m), 7,19 (4H, m}, 7,03 (2H, d},
6,87 (1H, m), 6,87 (2H, m) 4,33 (1H, m), 4,24 (2H, s),
4,13 (2H, m), 1,86 (2H, m), 1,72 (4H, m), 1,60 (2H, m).
LCMS (electropulverizacién): m/z [M+Na]® 531

Ejemplo 168: Sin-2- (Benzo[l,3]dioxol-5-iloxi)-5-fluoro-N-

[4- (2-hidroxi-bencilcarbamoill) -ciclohexil] -nicotinamida

Se mezclaron A&cido sin-4-{[2-(benzo[l,3]dioxol-5-
iloxi) -5-fluoro-piridin-3-carbonil] -amino}-ciclohexano-
carboxilico (150 mg, 0,37 mmol, véase Preparacién 58),
hidrocloruro de 2-aminometilfenol (65 mg, 0,41 mmol, véa-
se Tet. Lett. 2001, 41(49), B8665), hexafluorofosfato de
O- (7-azabenzotriazol-1-il)-N,N,N', N'-tetrametiluronio
(156 mg, 0,41 mmol) y 4-metilmorfolina (50 pl, 0,41 wmol)
en N,N-dimetilformamida (4 ml) y se agitaron a temperatu-
ra ambiente bajo atmbésfera de nitrbgeno durante 18 horas.
La mezcla de reaccién se reparti6 entre agua (10 ml) y
diclorometano (10 ml). La capa de diclorometano se secd
sobre sulfato de magnesic y se evapord a vacio y el resi-
duo se purificé mediante cromatografia sobre gel de sili-
ce utilizando metanol en diclorometano comoc eluyente
(gradiente desde 0:100 hasta 2:98). El material aislado
se triturd con acetato de etilo en pentanc (10:90) para
dar sin-2- (benzo[1l,3]dioxol-5-iloxi) -5-fluoro-N- (4-(2-

{qg
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hidroxi-bencilcarbamoil} -ciclohexil] -nicotinamida como un
polvo blanco (61 mg).

H NMR (400MHz, CDCl,): & 8,04 (1H, m), B,01 .1H, w), 7,04
‘2H, m), 6,79 (iH, d), 6,72 (3H, m), 6,61 (1H, d), 5,96
(24, s), 4,27 (2H, s), 4,13 (1E, m), 2,33 [l1H, m), 1,89
(2H, m), 1,71 (6H, m).

LCMS (electropulverizacidn): m/z [M+Na]® 530

Efjemplo 169: Sin-2- (Benzo[l,3]dioxol-5-iloxi)-5-fluoro-N-
[4- (3-hidroxi-bencilcarbamoil) -ciclohexil] -nicotinamida

O

Iz
Q
I

Se mezclaron A&cido sin-4-{[2-(benzoll,3]dioxol-5-
iloxi)-5-fluoro-piridin-3-carbonil] ~amino}-ciclchexano-
carboxilico (144 mg, 0,36 mmol, véase Preparaciém 58),
hidroclorurc de 3-aminometilfenol (225 wmg, 0,39 mmol,
véase Tet. Lett. 1995, 36(8), 1279), hexafluorofosfato de
O-(7-azabenzotriazol-1-il)-N,N,N', N'-tetrametiluronio
(149 mg, 0,39 mmol) y 4-metilmorfolina (50 pl, 0,39 mmol)
en N,N-dimetilformamida (4 ml) y sBe agitaron a temperatu-
ra ambiente bajo atmbisfera de nitrégeno durante 18 horas.
La mezcla de reaccién se repartid entre agua (10 ml) y
acetato de etilo (10 ml). La capa de acetato de etilo se
lavé con disolucidén saturada de cloruro de sodio, se sec6
sobre sulfato de magnesio y se evapord a vacio. El resi-
duo se triturd con acetato de etilo en pentano (10:90),
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el s6lido formado se asilé por filtracién y se trituréd
con éter dietilico. El producto se purificdé por cromato-

agrafia sobre gel de silice utilizando metanol en dicloro-

metano como eluyente (gradiente desde 2:98 hasta 3:97 pa-

ra dar sin-2-(benzo(l,3]dioxol-5-iloxi)-5-fluoro-N-{4-"3-

hidroxi-bencilcarbamoil) -ciclohexil] -nicotinamida como

una espuma blanca (83 mg).

H NMR (400MHz, CD,OD): &6 8,08 (2H, m), 7,09 (1H, t)}, 6,80
iH, d4), 6,76 (1H, m), 6,66 (4H, m), 5,98 (2H, s), 4,27
2H, s), 4,19 (1H, m), 2,38 (1K, m), 1,93 (2H, m), 1,75
6H, m).

LCMS {electropulverizacién): m/z [M+H] 508

Ejemplo 170: Sin-2-(Benzo[l,3]dioxol-5-iloxi)-5-fluorec-N-
{(4-(2-fluoro-4-hidroxi-bencilcarbamoil) -ciclohexil] -

nicotinamida

. « o H‘I:::T/ﬁ\u/ﬂ\r:i:l\

o)
o~/

Se mezclaron &cido sin-4-{[2-(benzo(l,3]dioxol-5-
iloxi) ~-5-fluoro-piridin-3-carbonil) -amino}-ciclchexano-
carboxilico (200 mg, 0,50 mmol, véase Preparacién 58),
hidrocloruro de aminometil-3-flucro-fenol (97 mg, 0,55
mmol, véase Preparacién 49), hexafluorofosfato de O-(7-
azabenzotriazol-1-il) -N,N,N’',N'-tetrametiluronio (189 mg,
0,55 mmol) y 4-metilmorfolina (60 ul, 0,55 mmol) en N,N-
dimetilformamida (5 ml) y se agitaron a temperatura am-
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biente bajo atmésfera de nitrégeno durante 18 horas. La
mezcla de reaccidén se repartidé entre agua (10 ml) y di-
clorometanoc (10 ml). La capa de diclorometano se secé sO-
bre sulfato de magnesio y se evapor6 a vacio y el residuo
se purificd mediante cromatografia sobre gel de silice
utilizando metanol en diclorometano como eluyente (gra-
diente desde 0:100 hasta 2:98). El material aislado se
triturd con acetato de etilo en pentano (10:90) para dar
sin-2- (benzo[1l, 3] dioxol-5-iloxi) -5-fluoro-N- [4- (2-fluoro-
4-hidroxi-bencilcarbamoil) -ciclohexil] -nicotinamida como
un sélido blanco (83 mg).

H NMR (400MHz, CD.OD): & 8,01 (2H, m), 7,04 (1H, m), 6,80
(l1H, 4), 6,74 (1H, m), 6,62 (1H, 4d), 6,48 (2H, m), 5,97
(2H, s), 4,23, (2H, s), 4,17 (1H, m), 2,13 (1H, m), 1,90
(2H, m), 1,72 (6H, m).

LCMS (electropulverizacién): m/z [M+Nal' 548

Ejemplo 171: Anti-5-Fluoro-2-(4-fluoro-fenoxi)-N-[4-(3-
hidroxi-bencilcarbamoil} -ciclohexil] -nicotinamida

X on

g

Se mezclaron &cido anti-4-{[5-Fluoro-2-(4-fluoro-
fenoxi)piridin-3-carbonil] -amino}-ciclohexanocarboxilico
+200 mg, 0,53 mmol, véase Preparacién 52), hidrocloruro
de 3-aminometilfenol (334 mg, 0,58 mmol, véase Tet. Lett.
1595, 36(8), 1279), hexafluorofosfato de O-(7-azabenzo-

299
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triazol-1-il)-N,N,N',N'-tetrametiluronio .222 mg, 0,58
mmol) y 4-metilmorfolina (70 pl, 0,58 mmol) en N,N-
dimetilformamida (5 ml) y se agitaron a temperatura am-
biente bajo atmésfera de nitrégeno durante 18 horas. La
mezcla de reaccién se repartié entre agua (10 ml) y di-
clorometano (10 ml). La capa de diclorometano se secd so-
bre sulfato de magnesio y se evapord a vacio. El residuo
se purific6 por cromatografia sobre gel de silice utili-
zando metanol en diclorometano como eluyente (gradiente
desde 0:100 hasta 2:98). El material aislado se sec6 a
vacio para dar para dar anti-5-fluoro-2-(4-fluoro-
fenoxi) -N- [4- f3-hidroxi-bencilcarbamoil) -ciclohexil] -
nicotinamida como un polvo blanco (127 mg).

'"H NMR (400MHz, CD,OD): & 8,21 (1H, m), 8,07 (1H, d), 8,00
(14, m), 7,13 (5H, m}, 6,70 (3H, m), 4,29, (2H, 4), 3,89
(1H, m), 2,26 (1B, m), 2,12 (2H, m), 1,95 (2H, m), 1,68
{2H, m), 1,39 (2H, m).

LCMS (electropulverizacitn): m/z [M+Na]' 504

Ejemplo 172: Sin-2- (4-fluoro-fenoxi)-N-[4- (2-hidroxi-ben-
cil-carbamoil)-ciclohexil] -nicotinamida

Se mezclaron &cido sin-4-{[2- (4-fluoro-fenoxi)piri-
din-3-carbonil] -amino} -ciclohexanocarboxilico (164 mg,
0,46 mmol, véase Preparacién 55), hidrocloruro de 2-
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aminometilfenol (80 mg, 0,50 mmol, véase referencia Tet.
Lett. 1995, 36(8), 1279), hexafluorcofosfato de O-(7-
azabenzotriazol-1-il)-N,N,N', N'-tetrametiluronio (149 mg,
0,50 mmol) y 4-metilmorfolina (60 pl, 0,50 mmol) en N,N-
dimetilformamida (4 ml) y se agitaron a temperatura am-
biente bajo atmbdsfera de nitrégeno durante 18 horas. La
mezcla de reaccidn se reparti6 entre agua (10 ml) y ace-
tato de etilo (10 ml). La capa de acetato de etilo se la-
vé con una disolucién saturada de cloruro de sodio, se
secé sobre sulfato de magnesioc y se evaporé a vacio. El
residuo se triturd con éter dietilico, el s6lido formado
se aisld por filtracidén y se lavd con éter dietilico. Es-
te producto se purificé por cromatografia sobre gel de
gilice utilizando metanol en diclorometano como eluyente
(2:98) para dar sin-2-(4-fluoro-fenoxi)-N-[4-(2-hidroxi-
bencil-carbamoil) -ciclohexil] -nicotinamida

‘H NMR (400MHz, CDOD): § 8,26 (1H, 4), 8,18 (1H, m), 7,21
(3H, m), 7,11 (4H, m), 6,78 (2H, m), 4,32 (2H, s8), 4,20
(1H, m), 2,38 (1H, m), 1,92 (2H, m), 1,76 (6H, m).

LCMS (termopulverizacién): wm/z [M+H]+ 464

Ejemplo 173: Sin-N-[4-(2-Fluoro-4-hidroxi-bencil-carba-
moil) -ciclobexil] -2- (4-fluoro-fenoxi) -nicotinamida

/fpiu“@
f = Z ~on
K\“/

Se mezclaron Acido sin-4-{[2-(benzo[1l,3]dioxol-5-il-

~gol
305
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oxi)-5-fluoro-piridin-3-carbonil] -amino}-ciclohexanocar-
boxilico (200 mg, 0,56 mmol, véase Preparacidn 55),
hidrocloruro de 4-aminometil-3-fluoro-fenol :109 mg, 0,61
mmol, véase Preparacidén 49), hexafluorofosfato de 0-(7-
azabenzotriazol-1-il)-N,N,N',N'-tetrametiluronio (189 mg,
0,61 mmol) y 4-metilmorfolina (70 pl, 0,61 mmol) en N,N-
dimetilformamida (5 ml) y se agitaron a temperatura am-
biente bajo atmésfera de nitrbégeno durante 18 horas. La
mezcla de reaccién se repartié entre agua (10 ml) y di-
clorometano (10 ml). La capa de diclorometano se secd so-
bre sulfato de magnesio y se evaporé a vacio. El residuo
se purificd por cromatografia sobre gel de silice utili-
zando metanol en diclorometano como eluyente (gradiente
desde 0:100 hasta 2:98). El1 producto aislado se trituré
con éster dietilico en pentano (20:80) para dar sin-N-[4-
‘2-fluoro-4-hidroxi-bencil-carbamoil) -ciclohexill -2-(4-
fluoro-fenoxi)-nicotinamida como un polvo blance (83 mg).
H NMR (400MHz, CDOD): & 8,40 (1H, 4), 8,21 (1H, d), 8,14
f1H, d), 7,19 (3H, m), 7,09 (3H, m), 6,48 (2H, m), 4,22
2H, s}, 4,16 (1H, m), 2,31 (1H, m), 1,89 (2H, m), 1,70
‘6H, m).

LCMS (electropulverizacidn): m/z [M+Na)]® 505

Ejemplo 174: s#8in-2-(3,4-Difluoro-fenoxi)-5-fluoro-N-[4-

(2-hidroxi-5-metil-banzoilamino) -ciclohexil] -nicotinamida
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Se adiciondé hidrocloruro de 1-(3-dimetilaminopro-

pil)-3-etilcarbodiimida (9,45, 50 mmol) a una solucidn
del A&cido procedente de la preparacién 60 (10,3 g, 38
mmol) e hidrato de l-hidroxibenzotriazol (5,65 g, 42
mmol) en 1l-metil-2-pirrolidinona (150 ml) y la solucién
se agitd durante 10 minutos. Después se afiadidé una solu-
cién de la amina procedente de la preparacién 62 (11,8 g,
40 mmol) y de base de Hinig (17,5 ml, 100 mmol) en 1-
metil-2-pirrolidinona (50 ml) y la reaccién se agitd a
temperatura ambiente durante 18 horas. La mezcla se con-
centré a vacio, y el residuo se repartid entre acetato de
etilo (1,25 L) y &cido clorhidrico 1N (800 ml). Las capas
se separaron, la fase orginica se lavé con &cido clor-
hidrico 2N (2 veces), agua (2 veces) y salmuera, después
se secté sobre sulfato de magnesio y se evapord a vacio.
El producto bruto se recristalizé de metanol, para pro-
porcionar el compuesto del titulo como un sélido crista-
lino blanco (15,6 g).
'H NMR (400MHz, CDCl,}): & 1,56-1,66 (2H, m), 1,80-2,02
(6H, m), 2,26 (3H, s), 4,05 (i1H, m), 4,25 (1H, m), 6,06
(1H, m), 6,90 (1H, d), 6,95 (1H, m), 6,99 (1H, s), 7,08
(1H, m), 7,19-7,30 (2H, m), 7,89 (1H, m), 8,05 (1lH, s),
B,40 (1H, 4), 11,58 (1H, s).
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LCMS (APCI): m/z [M+H] 500
Ejemplo 175: Sin-2-(3,4-Difluoro-fenoxi)-S-fluoro-N-[4-

{2-hidroxi-4-isopropil-benzoilamino) -ciclohexill] -nico-
tinamida

H,
cH,
0
F I N O OH
o
N o]
|
F
F

Se adicioné sin-N-(4-amino-ciclohexil)-2-{3,4-di-
fluoro-fenoxi: -5-fluoro-nicotinamida (200 mg, 0,55 mmol,
véase Preparacién  64) a hidrocloruro de 1-(3-
dimetilaminopropil-3-etilcarbodiimida) (115 mg, 0,6
mmol), hidratc de 1l1l-hidroxibenzotriazocl (81 mg, 0.6
mmol), 4-metilmorfolinma (120 pl, 1,1 mmol) y acido 2-
hidroxi-4-isopropil-benzoico (109 mg, 0,6 mmol) en diclo-
rometano (10 ml) y la mezcla se agit6 a temperatura am-
biente durante 16 horas. Se afiadi6é diclorometano y la
mezcla se lavd con una disoluciédn saturada de hidrégenc
carbonato de sodioc. Las fases Be separaron y la fase or-
gdnica se filtrd a través de tubos de separacidn de fase
Whatman® y se concentr® a vacfo. El residuo se trituréd
con éter dietilico y diclorometano para dar sin-2-(3,4-
difluoro-fenoxi) -5-fluoro-N-[4-(2-hidroxi-4-isopropil-
benzoilamino) -ciclchexil] -nicotinamida como un sedlido
blanco (145 mg).

'"H NMR (400MHz, DMSO-d.): & 8,33 (m, 2H), 8,25 (d, 1H),

RE
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8,00 (m, 1H), 7,80 .d, lH), 7,45 (m, 3H), 7,08 (m, 1H),
6,75 (m, 1H), 3,94 m, 1lH), 3,88 (m, 1H), 2,82 (m, 1lH),
1,70 (m, 8H), 1,16 (d, 6H)

LCMS (electropulverizacidn): m/z [M-H} 526

Ejemplos 176-194

Los compuestos de los siguientes ejemplos tabulados (Ta-
bla 13) de la férmula general:

F N 0
| H
e
N

se prepararon por un método similar al del ejemplo 175
utilizando la amina de la Preparacifén 64 y el acido car-
boxilico apropiado.

Tabla 13
Ejemplo N* R Ejemplo N° R
HC._CH,
cH,
176 177
OH
OH
HO" F
178 179
OH OH
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=
Wm,

7
OH

181

183

185

187*

191°

193"

180

182

184

186"

A G
188 ){;\u H, 189*
OH

190"

192*%
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194%°

OH

Se utilizé como base diisopropiletilamina

Véase referencia Chem. and Pharm. Bull, 1996,

para el acido carboxilico de partida.

Véase referencia Synthesis 1984, (%), 758 para el &cido

carboxilico de partida.

Ejemplo 176

H NMR (400MHz, DMSO-d.): & 8,35 (m, 3H),
7,70 (s, 1H), 7,45 (m, 3H), 7,25 (d, 1H),
6,83 (4, 1H), 3,90 {(m, 2H), 2,81 (m, 1H),
1,15 (d, 6H}

LCMS (electropulverizacién): m/z [M-H] 526
Ejemplo 177

‘H NMR (400MHz, DMSO-d,): & 12,26 (s, 1H),
8,25 (4, 1H), 8,00 (m, 1H), 7,79 (d, 1H),
7,07 (m 1H), 6,72 (m, 2H), 3,90 (m, 2H),
1,73 {(m, 8H), 1,14 (t, 3H)

LCMS (electropulverizacibn): m/z [M-H] 512
Ejemplo 178

'H NMR (400MHz, DMSO-d,.): & 12,55 (s, 2H),
8,41 (4, 1H), 8,22 (d, 1H), 8,22 (d, 1H),
7,18 (m, 1H), 7,16 (m, 1H), 7,04 (m, 1H),
3,94 (m, 2H), 1,70 (m, 8H)

LCMS (electropulverizacidn): m/z [M-H] 500
Ejemplo 179

‘H NMR (400MHz, DMSO-d,): & 9,95 (s, 1H),
8,22 (d, 1H), 7,99 (m, 2H), 7,41 (m, 2H),

7,06 (m, 1H), 6,68 (m, 2H), 3,88 (m, 2H), 1,66 {(m,

LCMS (electropulverizaci6n): m/z [M-H] 502
Ejemplo 180

B, 00
7,08
1,70

8,32
7,43
2,55

8,88
7,45
6,35

8,25

7,22

44 (4),

(m,
(m,
(m,

(m,
(m,
{c,

(d,
(m,
(d,

(d,
(m,

734

1H),
1H),
8H),

2H) ,
2H),
2H) ,

1H),
1H),
2H),

1H),
1H),

BH)
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H NMR {(400MHz, DMSO-d.): & 1,60 (m, 2H), 1,73

3,75 (s, 3H), 32,95 (m, 2H), 6,51 (4, 1H), 6,58
7,09 (m, 1H), 7,31 (m, 1H), 7,45 (m, 2H), 8,00

8,23 (m, 1H), 8,39 (4, 1H), 8,48 (4, 1H), 13,59
LCMS (electropulverizacidn): m/z [M-H} 514

Ejemplo 181
H NMR (400MHz, DMSO-d.}): & 8,84 (d, 1H), 8,24

8,00 (d, 11), 7,80 (d, 1H), 7,46 (m, 3H), 7,09
6,44 (d, 1H), 3,98 (m, 5H), 1,71 (m, 8H), 1,30 (t,

LCMS (electropulverizacidn): m/z [M-H]" 528
Ejemplo 182
'H NMR (400MHz, DMSO-d,): & 8,39 (m, 2H), 8,26

8,02 (4, 1H), 7,71 (s, 1H), 7,45 (m, 3H), 7,20
7,06 (m, 1H), 6,81 (d, 1H), 3,90 {(m, 2H), 2,50

1,72 (m, 8H), 1,15 (t, 3H)
LCMS (electropulverizacidén): m/z [M-H]" 512

ljgglo 183

'H NMR (400MHz, CD,0OD): & 8,40 (m, 1H), 8,12 (s,
8,03 (m, 1H), 7,79 (e, 1H), 7,30 (m, 3H), 6,86

(m,

(d,

(m,
(s,

(m,
{m,

(s,
(m,
(c,

(q,

4,52 (s, 2H), 4,13 (m, 1H), 4,05 (m, 1H), 1,83 (8H)

LCMS (APCI): m/z [M-H]} 514

Ejemplo 184

H NMR (400MHz, CD,OD): & 8,11 (d, 1H), 8,07 (m,
(d, 1H), 7,30 (m, 3H), 7,04 (m, 1H), 6,78 (m,
(m, 1H), 3,98 (m, 1H), 2,63 (c, 2H), 1,88 (m,
(t, 3H)

LCMS (APCI): wm/z [M-H] 514

Ejemplo 185

'H NMR (400MHz, CD,OD): § 8,13 (s, 1H), 8,08 (d,
(4, 1H), 7,34 (d, 2H), 7,26 (m, 1H), 7,05 (m,
(m, 1H), 4,18 (m, 1H), 3,98 (m, 1H), 3,36 (m,
(m, 8H), 1,20 (d, 6H)

LCMS (APCI): m/z ([M+H] 528

Ejemplo 186

‘H NMR (400MHz, DMSO-d.): & 12,58 (s, 1H), B,40

1H),
1H),
8H) ,

1H),
1H),
1H),

(d,

1H),

6H) ,

1H},

1H),
1H)

2H) ,
1H),

3H)}

1H),
1H},
2H) ,

1H},

7,48
4,15
1,09

7,48
6,80
1,90

1H),

m

3/o
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8,33 (d, 1iH), 8,23 {d, 1H), 8,00 (m, 1H),
7,43 (m, 2H), 7,07 (m, 1H), 6,98 (m, 2H),
1,72 {m, BH)

LCMS (electropulverizacién}: m/z {M-H] 518
Ejemploc 187

H NMR (400MHz, DMSO-d.): o6 12,60 (s, 1H), 8,45
8,39 (d, 1H), 8,23 (d, 1H), 7,99 (m, 1H), 7,41
7.06 (m, 1H), 6,99 (m, 1H), 6,84 (d, 1H), 3,96
3,87 (m, 1H), 3,72 (s, 3H), 1,72 (m, 8H)

LCMS (electropulverizacién): m/z [M+Na] 538
Ejemplo 188

H NMR (400MHz, DMSC-d.): & 12,42 (s, 1H), 8,39
8,37 (4, 1H), 8,26 (d, 1H), 8,01 (m, 1H), 8,46
7,10 (4, 2H), 6,80 (m, 1H), 3,97 (m, 1H), 3,88
3,79 (s, 3H), 2,73 (m, 8H)

LCMS (electropulverizacidén): m/z [M+Na] 538
Ejemplo 189

'H NMR (400MHz, DMSO-d,): & 12,84 (s, 1H), 8,40
8,36 (4, 1H), 8,25 (s, 1H), 7,99 {(m, 2H), 7,45
7,08 (4, 1H), 6,73 (m, 2H), 3,97 (m, 1H), 3,85
1,72 (m, 8H)

LCMS (APCI): m/z [M+H] 504

Ejemplo 190

‘H NMR (400MHz, DMSO-d.): & 12,22 (s, 1K), 8,40
8,35 (d, 1H), 8,22 (d, 1H), 8,00 (m, 1H), 7,89
7,40 (m, 3H), 7,08 (m, 1H), 6,90 (m, 2H), 3,93
1,75 (m, 8H)

LCMS (electropulverizacién): m/z [M-H] 484
Ejemplo 191

'H NMR (400MHz, DMSO-d,): & 13,55 (s, 1H), 8,63
8,31 (d, 1H), 8,23 (d, 1H), 8,00 {(m, 1H), 7,89
7.59 (d, 1H), 7,41 (m, 2H), 7,08 (m, 1H), 6,88
3,98 {m, 1H), 3,84 (m, 1lH}, 1,74 (m, 8H)

LCMS (electropulverizacidn): m/z [M+Na] 542
Ejemplo 192

\D
N

(d,
(m,

(4,
(m,
(m,

(4,
(m,
(m,

(d,
(m,

(4,
(4,
(m,

(s,
(d,
(m,

1H),
2H) ,

1H),
3H),
1H),

1H),
3H),
1H),

1H),
2H) ,
1H),

1H),
1H),
2H) ,

1H),
1H),
1H),

3li
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H NMR (400MHz, CDCl,;: 8 {rotameros) 12,68 s, 1lH), 8,636

m, 1H), 8,05 (d, 1H), 7,86, 7,80 (2xd, 1H), 7,48 (d,

1H), 7,20 (m, 2H), 7,06 (m, 1H}, 6,92 (d, 1H), 6,21, 6,10

{(2xd, 1H), 4,22 (m, 1H), 4,10 (m, 1H), 1,93 (m, 6H), 1,62
£ {m, 2H)

LCMS (electropulverizacidén): m/z [M-H] 552

Eifemplo 1593

'H NMR {(400MHz, CDCl,): & 12,28 (s, 1H), 8,35 (m, 1H),

8,05 (d, 1H), 7,88 (d, 1H), 7,27 (m, 2H), 7,05 (m, 2H),
10 6,96 (4, 1H), 6,07 (d, 1H), 4,23 {(m, 1lH), 4,12 (m, 1H),

1,90 {m, 6H), 1,62 (m, 2H)

LCMS (electropulverizacién): m/z [M-H] 552

Ejemplo 154

H NMR (400MHz, DMSO-d.): & 12,04 (s, 1H), 8,36 (d, 1H),
1t 8,26 {(m, 2H), 8,00 (4, 1H), 7,62 (s, 1H), 7,45 (m, 2H),

7,07 {m, 1H), 6,68 (s, 1H), 3,96 (m, 1H), 3,85 (m, 1H),

2,18 (s, 3H), 2,14 (s, 3H), 1,71 (m, B8H)

LCMS (electropulverizacifén): m/z [M-H] 512
Ejemplo 195: Sin-5-fluorxo-N-[4-(2-hidroxi-4-metil-ben-

20 zoilamino)-ciclchexil] -2-(3-trifluoromestoxi-fenoxi) -
nicotinamida

[1»
in

Se mezcld sin-2-cloro-5-fluoro-N-[4-(2-hidroxi-4-me-
til-benzoilamino) -ciclohexil] -nicotinamida (150 mg, 0,37

3R



10

25

- 163 -

mmol, véase Preparacién 67) con carbonato de cesio (602
mg, 1,85 mmecl) y 3-trifluorometoxifenol ‘240 ul, 1,85
mmol) en N,N-dimetilformamida (5 ml) y la mezcla de reac-
cidén se calentd a 65°C bajo atmdésfera de nitrégeno duran-
te 16 horas. La mezcla de reaccidn se enfrid a temperatu-
ra ambiente y se repartif entre acetato de etilo y agua.
La capa acuosa se ajustd a pH por adicién de &dcido citri-
co y las capas se separaron. La capa orgdnica se lavd con
agua y se secd sobre sulfato de magnesic y se concentrd a
vacio. El residuo se purificdé por cromatografia sobre gel
de silice utilizando metanol en diclorometano como elu-
vente (gradiente desde 0:100 hasta 1:99). El material
aislado se purificd adicionalmente por cromatografia so-
bre gel de silice utilizando metancl en diclorometano
(0,5:99,5). El1 producto obtenido se resuspendid en éter
dietilico y el s6lido formado se aisl6 por filtracién pa-
ra dar la sin-5-fluoro-N-[4-{2-hidroxi-4-metil-benzoil-
amino) -ciclohexil] -2- (3-trifluorometoxi-fenoxi)-nicotina-
mida como un s6lido blanco (54 mg).
H NMR (400MHz, DMSO-d4d,): & 1,70 (m, 8H), 2,26 (s, 3H),
3,90 (m, 2H), 6,70 (m, 2H), 7,24 (m, 3H), 7,52 (m, 1H),
7,77 (d, 1H), 8,01 (d, 1H), 8,28 (s, 1H), 8,34 (m, 2H),
12,32 (s, 1lH)
LCMS (electropulverizacién): m/z [M-H] 546
Ejemplos 196-215

Los compuestos de los siguientes ejemplos tabulados
(Tabla 14) de la £6rmula general:

A 7

00O

313
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se prepararon por un método similar al del ejemplo
utilizando el cloruro de arilo y el fenol apropiados.

Tabla 14
Ejemplo N*® R R'
CH,
or° o
F
O.
CH,
157
c?:ﬂ‘ OH
O\ms
198
o OH
HC”
CH,
F OH
F
oM,
Q
¢ oM

195

e
3l
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2

5

201

202

203

204

205

206"
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Q

<8

.

207°

208"

2094

210"

211%®

2127
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3 H,
213
F
CH,
214"
Cl
F OH
H,
215%
F
a OH

Se utilizbé acetonitrilo como disolvente

‘Purificado por cromatografia sobre gel de silice utili-
zando acetato de etilo en ciclohexano como eluyente
Ejemplo 196

H NMR (400MHz, DMSO-d,): & 12,31 (s, 1H), 8,35 (m, 2H),
8,25 (d, 1H), 8,00 (m, 1H), 7,78 (4, 1H), 7,40 {4, 2H),
7,31 {d, 2H), 6,69 (m, 2H), 3,90 (m, 2H), 2,26 (s, 3H},
1,70 (m, BH)

LCMS (electropulverizacién): m/z [M-H] 546

Ejemplo 197

'H NMR (400MHz, CDCl,): & 8,35 (m, 1H), 8,08 (m, 2H), 7,36
{m, 1HX), 7,03 (4, 1iH), 5,85 (4, 1H), 6,76 (m, 2H), 6,644
(s, 1H)}, 6,39 (4, 1K), 7,74 (d, 1H), 4,28 (m, 1H), 4,06
(m, 1H), 3,80 (2xs, 6H), 1,90 (m, 6H), 1,50 (m, 2H)

LCMS (APCI): m/z [M-E]™ 508

EJEMPLO 198

'H NMR (400MHz, CDCl,): & 8,35 (4, 1H), 8,20 (d, 1H), 8,08
(d, 1H), 7,12 (&, 2H), 6,98 (m, 3H), 6,45 (s, 1H), 6,39
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«d, 1H), 5,72 d, 1H), 4,30 (m, 1H), 4,07 (m, 1H),
(2xs, 6H), 1,90 (m, 6H), 1,53 (m, 2H)

LCMS (APCI): m/z [M-H] 508

Ejemplo 199

'H NMR (400MHz, DMSO-d.): § 12,28 (s, 1H), 8,40 (d,
8,32 (d, 1H), 8,26 (s, 1H), 8,01 (m, 1H), 7,76 (4,
7,60 (m, 4H), 6,69 (m, 2H), 3,95 (m, 1H), 3,46 (m,
2,50 (s, 3H), 1,72 (m, BH)

LCMS (electropulverizacidén): m/z [M-H] 530

Ejemplo 200

H NMR (400MHz, DMSO-d.): & 12,30 (s, 1H), 8,33 (m,
8,23 (4, 1H), 8,00 (4, 1®), 7,77 (d, 1H), 7,53 (d,
7,46 (m, 1H), 7,24 (m, 1H), 6,70 (m, 2H), 3,97 (m,
3,86 (m, 1H), 2,28 (s, 3H), 1,74 (m, B8H)

LCMS (electropulverizacidn): m/z [M-H[ 514

Ejemplo 201

'H NMR (400MHz, DMSO-d,): § 12,30 (s, 1H), 8,37 (m,
B,24 (d, 1H), 8,00 (4, 1H), 7,78 (d, 1H), 7,45 (s,
7,38 (m, 2H), 7,20 (d, 1H), 6,70 (m, 2H), 3,91 (m,
2,26 (s, 3H), 1,70 (m, 8H)

LCMS (electropulverizacidn): m/z [{M-H] 542

Ejemplo 202

H NMR (400MHz, CDCl1l,): & 7,32 {(m, 5H), 7,13 (d, 1H),
(d, 1H), 6,44 (s, 1H), 6,39 (4, 1H), 6,14 (m, 1H),
(m, 1H), 4,29 (m, 1H), 3,79 (s, 3H), 1,90 (m, 8H)
LCMS (APCI): m/z [M+H]' 548

Ejemplo 203

‘H NMR (400MHz, CDCl,): & 8,38 (d, 1H), 8,10 (m, 1H),
(s, 1H), 7,02 (m, 4H), 6,79 (s, 1H), 6,62 (m, 1H),
(s, 1H), 4,26 (m, 1H), 4,08 (m, 1H), 2,38 (s, 3H),
(s, 3H), 2,02-1,80 {m, 6H), 1,59 (m, 2H).

Ejemplo 204

‘H NMR (400MHz, CDCl,): § 12,00 (s, 1K), 8,35 (m,
8,13 (d, 1iH), 8,08 (d, 1H), 7,35 (m, 1H), 7,20 (d,
7,00 (d, 1H), 6,95 (m, 2H), 6,86 (m, 2H), 5,91 (4,

3,82

1H),
1H},
1H),

2H) ,
1H),
1H),

2H) ,
1H),
2H),

7,04
4,42

8,00
5,92
2,20

1H) ,
1H),
1H},

3lb
38
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1,28 (m, 1H}, 4,07 (m, 1H), 2,31 s, 3H), 1,90
1,52 (m, 3H), 0,97 (m, 2H), 0,68 (m, 2H)

LCMS (electropulverizaci6bn): m/z [M+Na)® 526
Ejemplo 205

H NMR (400MHz, CDCl,): & 12,00 (s, 1H), 8,18
8,09 (s, 1H), 7,33 (m, 1H), 7.20 (d, 1lH), 6,95
6,87 (d, 1H), 6,72 (m, 2H), 6,61 (8, 1H), 5,92
4,59 (m, 1H), 4,27 (m, 1H), 4,05 (m, 1H), 2,34
1,80 (m, 11H)

LCMS (electropulverizacidén): m/z [M+H]® 534
Ejemplo 206

‘H NMR (400MHz, CDCl,): & 12,47 (s, 1H), 8,37
8,16 (d, 1H), 8,07 (s, 1H), 7,14 (m, 1H), 7,00
6,94 (m, 2H), 6,88 (s, 1H), 6,72 (m, 1H), 5,B8
4,36 (m, 1H), 4,08 (m, 1H), 2,27 (s, 3H), 1,90
1,50 (m, 2H), 0,98 (m, 2H), 0,69 (m, 2H)

LCMS (electropulverizacién): m/z [M+H] 504
Ejemplo 207

‘H NMR (400MHz, CDCl,}): & 12,49 (s, 1H), 8,38
8,16 (m, 2H), 7,34 (m, 1K), 6,99 (d, 1H), 6,73
6,63 (s, 1H), 5,90 (d, 1H), 4,60 (m, 1H), 4,29
4,08 (m, 1H), 2,39 {(m, 2H), 2,26 (s, 3H), 2,15
1,80 (m, 11H)

LCMS (electropulverizacién): m/z [M+Na]® 556

Ejemplo 208

'H NMR (400MHz, CD,OD): § 8,11 (s, 1H), 8,06 (d, 1H),

(m,

(m,
(s,
(d,
(m,

(m,
(4,
(4,
(m,

(m,
(m,
(m,
(m,

(d, 1H), 7,30 (m, 3H), 7,05 (d, 1K), 6,75 (m, 1H)},

(m, 1H), 3,99 (m, 1H), 2,20 (s, 3H), 1,86 (m, BH)
LCMS (APCI): m/z [M-H] 498

Ejemplo 209

‘H NMR (400MHz, CD,0OD): § 8,13 (d, 1H), 8,08 (d, 1H),
(d: lH) ’ 7: 42 (ml 1H) r 7;27 (mf 3H) . 6175 (m! 1H) r

(m, 1H), 3,99 (m, 1H), 2,19 (s, 3H), 1,85 {(m, 8H)
LCMS (electropulverizacidn): m/z [M+Na]- 538

Ejemplo 210

6H) ,

1H),
1H),
1H),
6H) ,

1H},
1H),
1H),
7H) ,

1H),
3H),
1H),
2H) ,

7,49
4,16

7.49
4,17

20>
3R
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H NMR (400MHz, CD.OD): & 8,15 (d, 1H), 8,06 {d, 1H), 7,50
{(m, 2H), 7,22 (m, 2H), 7,06 (4, 1H), 6,75 {m, 1H), 4,16
(m, 1H), 3,99 (m, 1H), 2,20 (s, 3H), 1,85 (m, BH)

LCMS (electropulverizacién): m/z [M+Nal® 538

Ejemplo 211

H NMR (400MHz, CD,OD): & 8,15 (d, 1H), B,07 (m, 1H), 7,48
(d, 1H), 7,42 (m, 1H), 7,25 (d, 1H), 7,01 M, 3H), 6,75
(m, 1H), 4,16 (m, 1H), 3,99 (m, 1H), 2,19 (s, 3H), 1,83
(m, BH)

LCMS (electropulverizacién): m/z [M+Na]® 504

Ejemplo 212

H NMR (400MHz, CDCl,): 6 12,00 (s, 1H), 8,39 (m, 1H),
8,06 (m, 2H), 7,18 (m, 4H), 6,96 (s, 1H), 6,90 (m, 1H)},
5,99 (d, 1H)}, 4,30 {(m, 1H), 4,08 (m, 1H), 2,32 (s, 3H),
1,95 (m, 6H), 1,60 (m, 2H)

LCMS (electropulverizacién): m/z [M+Na]' 504

Ejemplo 213

‘H NMR (400MHz, CDCl,): & B,39 (m, 1H), 8,06 (d, 1H), 7,98
(d, 1H), 7,42 (m, 1H), 7,20 {4, 1H), 6,98 (m, 3H), 6,89
(d, 1H), 5,99 (d, 1H), 4,29 (m, 1H), 4,08 (m, 1H), 2,31
(s, 3H), 1,92 (m, 6H), 1,57 (m, 2H)

LCMS (electropulverizacibn): m/z [M+Na]® 504

Ejemplo 214

‘H NMR (400MHz, CDCl,): § 8,38 (m, 1H), 8,06 (d, 1H), 7,88
{(d, 1E), 7,22 (m, 3H), 7,10 (m, 1H), 7,00 (s, 1lE), 6,89
(d, 1H), 6,07 (d, 1H), 4,24 (m, 1H), 4,09 (m, 1H), 2,29
(s, 3H), 1,90 (m, 6H), 1,62 (m, 2H)

LCMS (electropulverizacién): m/z [M+Nal® 538

Ejemplo 215

'H NMR (400MHz, CDCl,): & 8,38 (m, 1H), 8,06 (d, 1H), 7,80
(m, 1H), 7,49 (m, 1H), 7,21 (d, 1H), 7,00 (m, 3H), 6,05
(d, 1H), 4,23 (m, 1H), 4,06 (m, 1H), 2,32 (s, 3H), 1,90
{m, 6H), 1,56 (m, 2H)

LCMS (electropulverizacidén): m/z [M+Na]® 538

Ejemplo 216: Sin-2-(3,4-Difluoro-fenoxi)-5-fluoro-N-[4-
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(2-hidroxi-4-metil-benzoilamino)-ciclohexil] -nicotinamida

Se afiadi6é hidrato de 1-hidroxibenzotriazol (6,06 g,
44,85 mmecl) a 4dcido 2-(3,4-difluoro-fenoxi)-5-fluoro-
nicotinico (10,5 g, 39 mmol, véase Preparacién 60) en 4-
metilmorfolina (100 ml). Se afiadié en porciones hidroclo-
ruro de 1l-(3-dimetilaminopropil)-3-etilcarbodiimida (9,71
g, 50,7 mmol) y la mezcla se agitd durante 20 minutos a
temperatura ambiente. Se disolvid hidrocloruro de sin-N-
(4-aminc-ciclohexil) -2-hidroxi-4-metil-benzamida (11,66
g, 40,9 mmol, véase Preparacién 66) en 4-metilmorfolina
1100 ml) y diisopropilamina (12,6 g, 97,5 mmol). La mez-
cla se agit6 a temperatura ambiente durante 15 minutos y
después se adadi6 a la mezcla que contenia el &acido car-
boxilico. La mezcla de reaccién se agitd a temperatura
ambiente durante 17 horas y después se repartié entre
acetato de etilo (1 1) y agua (1,5 1). Las fases se sepa-
raron y la fase orgénica se lav6 con disolucién de &cido
citrico al 10% (300 ml, después 200 ml), hidrégeno carbo-
nato de sodio saturado (3-veces, 500 ml) y después se di-
luyé con acetato de etilo (500 ml). La disolucidén orgéni-
ca se lavdo con agqua (3 veces, 500 ml), se gsecd sobre sul-
fato de magnesio y se concentrd a vacio. El residuo se
trituré con metanol y el producto ocbtenido se aislé por
filtracién y se lavd con metanol y éter dietilico. El
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producto obtenide se secd a vacio a 50°C durante 17 horas
vy se recristalizé de acetato de etilo/propan-2-ol. El
producto cbtenido se triturd con propan-2-ol y el residuo
se aislé por filtracibén y se lavd con propan-2-ol y éter
dietilico, después se secdé a vacio a 50°C durante 17 ho-
ras para dar sin-2-(3,4-difluoro-fenoxi)-5-fluoro-N-{4-
'2-hidroxi-4-metil-benzoilamino) -ciclohexil] -nicotinamida
como un sdlido blanco (15,3 g).
H NMR (400MHz, DMSO-4,): & 12,25 (s, 1H), 8,33 (m, 2H),
8,23 (s, 1H), 7,99 (m, 1H), 7,75 (4, 1H), 7,42 (m, 2H),
7,08 (d, 1H), 6,68 (m, 2H), 3,97 (m, 1H), 3,86 (m, 1H),
2,26 (8, 3H), 1,72 (m, BH)
LCMS (APCI): m/z [M-E] 498
Ejemplos 217-218

Los compuestos de los siguientes ejemplos tabulados
‘Tabla 15) de la f6rmula general:

CH,

se prepararon por un método similar al del ejemplo 216
utilizando hidrocloruro de sin-N-(4-amino-ciclohexil)-2-
hidroxi-4-metil-benzamida (véase Preparacién 66) y el
dcido carboxilico apropiado.

522
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Tabla 15

Ejemplo N° R Ejemplo N° R

217 218

Ejemplo 217

'H NMR (400MHz, DMSO-d.): & 12,28 (s, 1H), 8,30 (m, 3H),
8,00 (m, 1H), 7,75 (4, 1H), 7,08 (m, 1H), 6,99 (m, 2H),
6,68 (m, 2H), 3,89 (m, 2H), 2,27 (s, 3H), 1,72 (m, 8H)
LCMS (electropulverizacién): m/z [M-H]" 498

Ejemplo 218

H NMR (400MHz, DMSO-d.): & 12,28 (s, 1H), 8,31 (m, 2H),
8,27 (s, 1H), 8,00 (m, 1H), 7,75 (d, 1H), 7,67 (4, 1H),
7,57 (s, 1H), 7,22 (d, 1H), 6,68 (m, 2H), 3,90 (m, 2H),
2,26 (s, 3H), 1,73 (m, 8H)

LCMS (electropulverizacién): m/z [M-H]" 530

PREPARACIONES

Preparacién 1 : Ester terc-butilico del &cido anti-(4-
{[2- (Penzo[1l,3]dioxol-5-1loxi) -piridin-3-carbonill] -
amino}-ciclohexil) -carbémico

d‘tﬂ,()""ifﬁ-

N O
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Se agitaron Aacido 2-(4-benzo[l,3]dioxol-5-iloxi)-
nicotinico (5,0 g, 19,3 mmol) (véase referencia WO
98/45268), éster terc-butilico del &cido anti-(4-amino-
ciclohexil) -carbamico (4,13 g, 19,3 mmol) (véase Prepara-
cién 40), l-hidroxibenzotriazol (3,91 g, 29 mmol), hidro-
cloruro de 1-(3-dimetilaminopropil}-3-etilcarbodiimida
(4,81 g, 25,1 mmol) y N-metil morfolina (3,18 ml, 29
mmol) en N,N-dimetilformamida (50 ml) a temperatura am-
biente en atmdsfera de nitr6geno durante 18 horas. La
mezcla de reaccién se reparti6 entre diclorometano (200
ml) y una disolucién acuosa 2 N de carbonato de sodio
(150 ml), y se separd6 la capa orgdnica. La fase acuosa se
extrajo con diclorometanc (2 veces 200 ml) y los extrac-
tos organicos combinados se lavaron con una disolucibn
acuosa saturada de cloruro de sodio (200 ml). Los extrac-
tos orgénicos combinados se secaron sobre sulfato de mag-
nesio anhidro y el disolvente se retird a vacio. Se tri-
turé el residuo con éter dietilico (50 ml) dando éster
terc-butilico dcido  anti- (4-{[2-(benzo[l,3]dioxol-5-
iloxi)piridin-3-carbonil]lamino)ciclohexil) carbdmico (6,5
g) como un s6lido blanco.

‘H NMR (400MHz, DMSO-d4°): & = 8,06-8,12 (1H, m), 8,02-8,05
(1B, 4), 7,94-7,98 (1H, 4), 7,10-7,1% (1H, m), 6,82-6,87
(1H, 4), 6,76-6,80 (1H, 4), 6,50-6,70 (2H, m), 6,00 (2H,
s), 3,50-370 (1H, m), 3,05-3,20 (1H, m), 1,70-1,90 (4H,
m), 1,32 (SH, s), 1,10-1,30 (4H, m) ppm.

LRMS (electropulverizacién}): m/z [M-H]' 454

Preparacién 2 : Hidrocloruro de anti-N-(4-amino-ciclo-
hexil) -2- (benzo[l,3]dioxol-5-iloxi) -nicotinamida




Se disolvid éster terc-butilico del édcido anti-(4-
{{2-{benzo[l,3]dioxol-5-iloxi)piridin-3-carbonil) amino}-
ciclohexil) -carbimico (5,2 g, 11,4 mmol) (véase Prepara-
cién 1) en diclorometano (20 ml) y se adicioné HC1l 4M en
dioxano (20 ml). Se agit6 la mezcla de reaccidn durante 2
horas. Se retir6 el disolvente a vacio y el residuo se
destilé azeotrbpicamente con tolueno para dar hidrocloru-
ro de anti-N-(4-aminociclohexil)-2-{(benzo[l,3]dioxol-5-
10 iloxi)-nicotinamida (5,02 g) como un aceite incoloro.

Preparacién 3 s Ester terc-butilico del &cido anti-(4-

{[2- (4-fluorofenoxi)piridin-3-carbonil] amino}-ciclohe-

xil] carbémico

[#1]

o. Me
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15 F

Se agitaron &cido 2-(4-fluoro-fenoxi)-nicotinico

(10,88 g, 0,046 moles) (véase solicitud de patente de re-

- ferencia WO 98/45268), l-hidroxibenzotriazol (9,32 g,
0,069 moles) e hidrocloruro de 1-(3-dimetilaminopropil)-

20 3-etilcarbodiimida (11,46 g, 0,06 moles) en N,N-dimetil-

& 3



'n

10

- 176 -

formamida {150ml) a temperatura ambiente y se adicioné
éster terc-butilico del &cido anti-{(4-amino-ciclohexil) -
carbamice (10 g, 0,046 moles) (véase Preparacidn 40) se-
guido por adicién de N-metil morfolina (7,59 ml, 0,069
moles). La mezcla de reaccidén se agité en atmoésfera de
nitrégenc a temperatura ambiente durante 18 horas. La
mezcla de reaccifn se repartidé entre acetato de etilo
(400 ml) y agua (400 ml), y se separ6 la capa organica,
se lavé con una disolucifén acuosa saturada de cloruro de
sodio (300 ml), se secd sobre sulfato de sodio anhidro y
se retird el disolvente a vacio. Se trituré el residuo
con éter dietilico (50 ml) dando el éster terc-butilico
del dcido anti-(4-{[2- (4-fluorofenoxi)piridin-3-
carbonil] amino}ciclohexil)carbamico (14,52 g) como un s6-
lido blanceo.

H NMR (400MHz, DMSO-d‘/D.0): § = 8,08-8,12 (1H, 4), 7,94-
7.98 (1H, 4), 7,09-7,20 (5H, m), 3,58-3,63 (1H, m), 3,13-
3,20 (1H, m), 1,79-1,83 (2H, m), 1,69-1,78 (2H, m), 1,30
(9H, s8), 1,18-1,30 (4H, m) ppm.

LRMS (electropulverizacidn): m/z {M-H]' 428

Preparacién 4 : Hidrocloruro de anti-N-(4-amino-ciclohe-
xil) -2- (4-fluoro-fenoxl) -nicotinamida

o -
Q.“ NH: a
= N
| H
-
N 0

F

Se disolvid éster terc-butfilico del &cide anti- (4-
{ [2- (4-fluorofenoxi) -piridin-3-carbonil] amino}ciclohe-
xil)carb&mico (14,81 g, 0,039 moles) (véase Preparacidn
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3) en metanol 10 ml) y se adicioné HCl 4M en dioxano
(200 ml). Se agitd la mezcla de reaccidn en atmbésfera de
nitrégeno a temperatura ambiente durante 4 horas.

Se retir®é el disolvente a vacio y el precipitado blanco
resultante se triturd6 con éter (50 ml) dando hidrocloruro
de anti-N-(4-amino-ciclohexil)-2-(4-fluoro-fenoxi)nicoti-
namida (14,00 g) comc un sélido blanco.

‘H NMR (400MHz, DMSO-d°): § = 8,20-8,26 (1H, d), 8,16-8,18
(1H, s), 8,04-8,15 (3H, s ancho), 7,98-8,02 (1H, d4),
7,17-7,26 (4H, m), 3,42-3,57 (1H, m), 2,88-3,01L (1H, m),
1,88-2,03 (4H, m), 1,23-1,50 (4H, m) ppm.

LRMS (termopulverizacidén): m/z [M+H]" 330

Preparacién 5 : Ester terc-butilico del &cido anti-{4-
[{(2-cloxro-5-fluoropiridin-3-carbonil)aminc] -ciclohexil}-

carbémico

H. o Me
"y
F O \E\Mﬁ!m
= N
H
.
NT “al

Se agitaron &acido 2-cloro-5-fluoro nicotinico (3,95
g, 0,022 moles) (véase Preparacién 41), 1l-hidroxibenzo-
triazol (4,56 g, 0,034 moles) y hidrocloruro de 1-(3-
dimetilaminopropil) -3-etilcarbodiimida (5,61 g, 0,029 mo-
les) en N,N-dimetilformamida (50 ml) a temperatura am-
biente durante 30 minutos. Se adiciond n-metil morfolina
(4,95 ml, 0,045 moles) seguido por el é&ster terc-butilico
del &cido anti-{4-amino-ciclohexil)-carbimico (4,82 g,
0,022 moles) {véase Preparacién 43) y la mezcla de reac-
cién se agitd en atmésfera de nitrdgeno a temperatura am-
biente durante 18 horas. Se repartid la mezcla entre ace-
tatc de etilo (100 ml) y agua (100 ml), se separé la fase
organica, se lavd con una disolucién acuosa saturada de

383
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cloruro de sodio (100 ml), se secé sobre sulfato de mag-
nesio anhidro y se retiré el disolvente a vacio. El resi-
duo se trituré con éter dietilico (3 veces 10 ml) dando
éster terc-butilico del &acido anti-{4-[(2-cloro-5-fluoro-
piridin-3-carbonil) -aminol ciclohexil}carbsdmico (7,56 g)
como un s6lido blanco.

H NMR (300MHz, CDCl.,: & = B8,32-8,35 (1iH, d), 7,82-7,88
(l1H, m), 6,32-6,41 (1H, d4d), 4,38-4,51 (1H, m), 3,87-4,02
(1H, m), 2,03-2,21 (4H, m), 1,45 (SH, 5), 1,26-1,41 (4H,
m) ppm.

LRMS (termopulverizacién): m/z [M+H]" 389.

Preparacién 6: Ester terc-butilico del &cido anti- (4-{[5-
fluoro-2- (4-fluorofenoxi) -piridin-3-carbopil] amino}ciclo-
hexil] carbémico

H
ot

F

g, Me

:(;u.

Se agitaron éster terc-butilico del Acido anti-{4-
[{2-cloro-5-fluoro-piridin-3-carbonil)amino] -ciclohexil) -
carbamico (7,64 g, 0,02 moles} (véase Preparacién 5), 4-
fluorofenol (2,30 g, 0,02 moles) y carbonato de cesio
(13,35 g, 0,04 moles) en N,N-dimetilformamida (50 ml) a
60°C en atmésfera de nitrégeno durante 18 horas. La mez-
cla se repartid entre acetato de etilo (100 ml) y agua
(100 ml), se separ6 la capa orginica, se lavd con una di-
solucidén acuosa saturada de cloruro de sodio (100 ml), se
secé sobre sulfato de magnesio anhidro y se separ6 el di-
solvente a vacio. Se purificé el diseclvente por cromato-
grafia instanténea en columna de gel de silice eluyendo
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con un gradiente de disolventes de diclorometano al 100 %
cambiando a diclorometano : metanol 98:2, en volumen,
dando el éster terc-butilico del 4&cido anti-(4-{(5-
fluoro-2- (4-fluorofenoxi) -piridin-3-carbonil] amino} -
ciclohexil)carbamico (4,93 g) como un s6lido blanco.

H NMR (300MHz, CDCl,): 6 = 8,31-8,37 (1H, m), B8,02-8,05
JA1H, &), 7,65-7,72 (1H, d4), 7,10-7,20 (4H, m), 4,38-4,648
.1H, m), 3,88-4,02 (1H, m), 2,01-2,20 (4H, m), 1,43 (9H,
s), 1,23-1,40 (4H, m) ppm.

LRMS (termopulverizacién): m/z [M+NH,]' 465

Preparacidon 7 1 Hidroclorurco de anti-N-(4-amino-ciclohe-

xil)-5~-fluoro-2- (4~-fluorofenoxl) -nicotinamida

° SNH, &
F
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F

Se disolvié éster terc-butilico del &cido anti-(4-
{ [5-fluoro-2- (4-fluorofenoxi) -piridin-3-carbonil] amino}-
ciclohexil) -carbémico (4,93 g, 0,011 moles) (véase Prepa-
racién 6) en diclorometano (50 ml) y se burbujed gas clo-
ruro de hidrégeno a la solucidén a 0°C hasta que se saturd
la solucién (30 minutos). La mezcla de reaccitn se agité
en una atmésfera de nitr6geno a temperatura ambiente du-
rante otras 2 horas y se retird el disolvente a vacio. Se
trituré el precipitado blanco resultante con éter (3 ve-
ces 10 wml) dando hidrocloruro de anti-N(4-amino-
ciclohexil) -5-fluoro-2-(4-fluoro-fenoxi) -nicotinamida
\3,64 g) comec un s6lido blanco.
'H NMR (300MHz, DMSO-d*): § = 8,32-8,38 (1H, d), 8,18-8,22

B s
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«1H, m), 7,92-8,08 (4H, m), 7,16-7,28 (4H, m), 3,60-3,77
«1H, m), 2,95-3,07 ¢1H, m), 1,83-2,03 (4H, m), 1,23-1,52
(4H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]' 348

Preparacién 8 : Ester terc-butilico del &cido anti-[(4-
{[5-fluoro-2- (4-fluorofenoxi) piridin-3-carbonil] amino}-
ciclohexilcarbamoll)metil] carbéimico

..NY\Nj\ /Iv'““

Se agitaron hidrocloruro de anti-N-(4-aminco-ciclohexil) -
5-fluoro-2- (4-fluoro-fenoxi)-nicotinamida (1,13 g, 2,94
mmol) (véase Preparacibén 7), l-hidroxibenzotriazol (597
mg, 4,42 mmol), hidrocloruro de 1l-(3-dimetilaminopropil) -
3-etilcarbodiimida (734 mg, 3,83 mmol), N-metil morfolina
(0,65 ml, 5,89 moles) y &cido terc-butoxicarbonilamino-
acético (516 mg, 2,94 mmol) en N,N-dimetilformamida (10
ml) a temperatura ambiente durante 18 horas. La mezcla de
reaccién se repartid® entre acetato de etilo (50 ml) y
agua (50 ml), se separd la capa organica, se lavd con una
disolucién acuosa de cloruro de sodic (50 ml), se secd
sobre sulfato de magnesio anhidro y se retiré el disol-
vente a vacio dando el éster terc-butilico del &cido an-
ti-[(4-{(5-fluoro-2- (4-fluoro-fenoxi) -piridin-3-
carbonil] amino}-ciclohexilcarbamoil)metil] carbdmico (1,48
g) como un s6lido blanco.

'H NMR (300MHz, CDCl,): & = 8,30-8,40 (1H, m), 8,00-8,04
(1, 4), 7,67-7,77 (1H, d4), 7,08-7,21 (4H, m), 6,00-6,11

330
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(lH, m), 5,09-5,21 (1H, s ancho), 3,92-4,06 (1H, m),
3,75-3,84 (3H, m), 2,00-2,25 (4H, m), 1,28-1,60 (13H, m)
ppm.

LRMS (termopulverizacién): m/z [M+H] " 505, [M+H-Boc]® 405.
Preparacidn 9 : Hidrocloruro de anti-N[4-(2-amino-acetil-
amino) ciclohexil] -5-fluoro-2-(4-fluorofenoxi)nicotinamida

H
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épter terc-butilico del Acido anti-[(4-{[5-fluoro-2-
(4-fluoro-fenoxi)piridin-3-carbonil) amino}ciclohexil-car-
bamoil) -metil] -carbamico (1,47 g, 2,91 mmol) (véase Pre-
paracién 8) se disolvid en diclorometano (20 ml) y se
borbotet en la solucitn cloruro de hidrégeno gas a 0°C
hasta que se saturé la solucién (30 minutos). Se agitd la
reaccién en atmSsfera de nitrfgeno a temperatura ambiente
durante otras 18 horas, y se separ6 el disolvente a va-
cic. Se triturb el precipitado blanco resultante con éter
(3 veces 10 ml) dando hidrocloruro de anti-N-(4-(2-amino-
acetilamino)ciclohexil] -5-fluoro-2- (4-fluorofenoxi) -
nicotinamida (1,24 g) como un s&lido blanco.
‘H NMR (300MHz, DMSO-d*): &6 = 8,34-8,43 (2H, m), 8,15-8,21
{l1H, d), 8,10-8,18 (3H, s ancho), 7,92-7,99 (1H, dd),
7,1B-7,32 (4H, m), 3,66-3,B2 (1H, m), 3,42-3,60 (3H, m,
parcialmente enmascarada por el disolvente), 1,78-1,99
(4H, m), 1,22-1,50 (4H, m) ppm.
LRMS (termopulverizacién): m/z [M+H]" 405.
Preparacién 10 : Ester terc-butilico del édcido anti-(4-

{[5-£fluoro-2-(3,4-difluorofenoxi) -piridina-3-carbonil] -

33!
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amino}-ciclohexil] -carbdmico

Se agitaron éster terc-butflico del &cido anti-{4-
[(2-cloxo-5-fluoro-piridin-3-carbonil)amino] ciclohexil) -
carbémico (675 mg, 1,81 mmol) (véase Preparacién 5), 3,4-
difluorofencl (236 mg, 1,81 mmol) y carbonato de cesio
{1,18 g, 3,63 mmol) en N,N-dimetilformamida (10 ml) a
60°C en atmésfera de nitrégeno durante 18 horas. La mez-
cla se repartidé entre acetato de etilo (20 ml) y agua (20
ml), se separd la capa orgénica, se lavd con una disolu-
cién acuosa saturada de cloruro de sodio (20 ml), se secd
sobre sulfato de magnesio anhidro y se retird el disol-
vente a vacio. El residuo se triturd con é&ter dietilico
(3 veces 5 ml) dando é&ster terc-butilico del &cido anti-
{4-{ [5-fluoro-2-(3,4-difluorofenoxi) -piridin-3-carbonil] -
amino}ciclohexil) -carbimico (490 mg) como un sélido blan-
co.,

‘H NMR (300MHz, CDCl,): & = 8,31-8,38 (1H, m), 8,03-8,06
{1®, 4), 7,68-7,77 (1H, &), 7,17-7,28 (1H, m, parcialmen-
te enmascarada por el disolvente), 7,00-7,08 (1H, m),
6,86-6,93 (1H, m), 4,34-4,45 (1H, m), 3,86-4,04 (1H, m),
2,01-2,20 (4H, m), 1,45 (9H, s), 1,24-1,40 (4H, m) ppm.
LRMS (termopulverizacién): m/z [M+NH,]" 483

Preparacién 1l : Hidrocloruro de anti-N-(4-amino-ciclo-

hexil) -5-fluoro-3-(3,4-difluoro-fenoxl) -nicotinamida
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Se disolvibd éster terc-butilico del &cido anti- (4-
{ [5-fluoro-2-(3,4-difluorofenoxi)piridin-3-carbonil] ami-
no}ciclohexil)carbamico (480 mg, 1,03 mmol) {(véase Prepa-
racién 10) en diclorometano (10 ml) y se burbujed gas
cloruro de hidrégeno en la solucidén a 0°C hasta satura-
cién de la solucién (30 minutos). La mezcla de reaccidn
se agité en atmdsfera de nitrSgeno a temperatura ambiente
durante 18 horas y a continuacién se retiré el disolvente
a vacic. Se trituré el precipitado blanco resultante con
éter (3 veces 5 ml) dando el hidrocloruro de anti-N-(4-
amino-ciclohexil) -5-fluoro-2-(3,4-difluoro-fenoxi) -
nicotinamida (360 g) como un sélido blanco.
'H NMR (300MHz, DMSO-d*): & = 8,36-8,41 (1H, d), 8,21-8,26
(14, 4), 7,93-8,11 (4H, m), 7,35-7,60 (2H, m), 7,01-7,13
(1, m), 3,60-3,83 (1H, m), 2,88-3,12 (1H, m), 1,85-2,10
(4H, m), 1,25-1,58 (4H, m) ppm.
LRMS (termopulverizacién): m/z [M+H]" 366
Preparacién 12 : Ester terc-butfilico del &cido anti- (4-
{{5-fluoro-2-(3-cloxro-4-fluorofenoxi)piridin-3-carbonil] -
amino}ciclohexil) carbémico
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Se agitaron éster terc-butilico del &cido anti-{4-
[{2-cloro-5-fluoro-piridin-3-carbonil)amino] -ciclohexil}-
carbamico (675 mg, 1,81 mmol) (véase Preparacién 5), 3-
cloro-4-fluorofenol (266 mg, 1,81 mmol) y carbonato de
cesio (1,18 g, 3,63 mmol) en N,N-dimetilformamida (10 ml)
a 60°C en una atmésfera de nitrSgeno durante 18 horas. La
mezcla de reaccidn se repartid entre acetato de etilo (20
ml) y agua (20 ml), y se separd la capa orgénica, se lavd
con una disolucifn acuosa saturada de cloruro de sodio
(20 ml), se secd Bobre sulfato de magnesio anhidro y se
separd el disolvente a vacio. Se triturd el residuo con
éter dietilico (3 veces 5 ml) dando el éster terc-
butilico del &cido anti-(4-{(5-fluoro-2-(3-cloro-4-
fluorofenoxi) -piridin-3-carbonil] amino}ciclohexil) -
carbdmico (540 mg) como un sélido blaaco.

‘H NMR (300MHz, CDCl,): & = 8,31-8,38 (1H, m), 8,03-8,06
(ig, 4), 7,50-7,58 (1H, 4), 7,18-7,30 (1H, m, parcialmen-
te enmascarada por el disolvente), 7,02-7,10 (1H, m),
4,36-4,45 (1K, m), 3,80-4,05 (1H, m}, 2,01-2,20 (4H, m),
1,44 (9H, s), 1,28-1,41 (4H, w) ppm.

LRMS (termcpulverizacidn): m/z [M+NH,]® 499, 501.
Preparacién 13 : Hidrocloruro de anti-N-(4-amino-ciclo-

hexil) -5-fluoro-2- (3-cloro-4-£fluoro-fenoxijnicotinamida
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Se disolvidé el éster terc-butilico del &cido anti-
(4-{[5-fluoro-2-(3-cloro-4-fluorofenoxi)piridin-3-carbo-
nil]amino}ciclohexil)carbsmico (530 mg, 1,10 mmol) (véase
Preparacidén 12) en diclorometano (10 ml) y se burbujebd
gas cloruro de hidr6genc en la solucién a 0°C hasta que
se saturd la solucidén (30 minutos). Se agitd la mezcla de
reaccién en atmésfera de nitrégeno a temperatura ambiente
durante 18 horas, y se retirdé el disolvente a vacio. El
precipitado blanco resultante se trituré con éter (3 ve-
ces 5 ml) dando el hidrocloruro de anti-N-(4-amino-
ciclohexil) -5-fluoro-2-{3-cloro-4-fluorofenoxi) -
nicotinamida (390 g) como un sélido blanco.

‘H NMR (300MHz, DMSO-d°): 6 = 8,32-8,40 (1H, d), 8,22-8,26
(1, 4), 7,93-8,11 (3H, s ancho), 7,90-8,02 (1H, m),
7,40-7,52 (2H, m), 7,16-7,24 (1H, wm), 3,60-3,81 (1H, m),
2,90-3,08 (1H, m), 1,85-2,00 (4H, m), 1,23-1,60 (4H, m)
ppm.

LRMS (termopulverizacién): m/z [M+H]  382.

Preparacién 14 : 4-(terc-Butil-dimetil-silaniloxi)-ben-
zaldehido

o\ aM‘ Mﬂ
|
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Se adicioné 4-hidroxibenzaldehido (5,14 g, 42,1
mmol) a una suspensidn de cloruro de terc-butil-dimetil-
sililo (6,7 g, 44,4 mmol) e imidazol (3,03 g, 44,5 mmol)
en diclorometano (100 ml) en atmésfera de nitrdégeno a
temperatura ambiente. Se agitd la mezcla de reaccién a
temperatura ambiente durante 18 horas, y se lavd secuen-
cialmente con &cido clorhidrico 1 M (2 veces 50 ml) se-
guido por una disolucifén acuosa saturada de hidrégeno
carbonato de sodic (50 ml). La fase orgédnica se separéf,
se secd sobre sulfato de magnesio anhidro y se retiré el
disolvente a vacio. El aceite amarillo residual se pasd a
través de un lecho de gel de silice eluyendo con dicloro-
metanoc : pentano 1l:1, en volumen, dando 4-(terc-butil-
dimetil-silaniloxi) -benzaldehido (7,5 g) come un aceite
amarillo dorado.

H NMR (400MHz, CDCl,): &= 9,88 (1H, s), 7,74-7,81 (2H,
d), 6,87-6,95 (2H, d), 1,00 (9H, s), 0,25 (6H, s) ppm.
Preparacidn 15: 3-(terc-Butil-dimetil-silaniloxi)-benzal-
dehido

Me Me

.
8i Me
" e

o

Se adiciond 3-hidroxibenzaldehido (5,14 g, 42,1
mmel) a una suspensién de cloruro de terc-butil-dimetil-
sililo (6,7 g, 44,4 mmol) e imidazol (3,03 g, 44,5 mmol)
en diclorometano (100 ml) en atmbsfera de nitrbdgeno a
temperatura ambiente. La mezcla de reaccién se agitbé a
temperatura ambiente durante 18 horas, y se lavb la mez-
cla secuencialmente con &cido clorhidrico 1 M (2 veces 50

33,
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ml) sequido por una disolucién acuosa saturada de hidré-
geno carbonato de sodio (50 ml). Se separ6 la fase orga-
nica, se secd sobre sulfato de magnesio anhidro y se re-
tiré el disolvente a vacio. El aceite amarillo residual
se pas6 a través de un lecho de gel de silice eluyendo
con diclorometano : pentano 1l:1, en volumen, dando 3-
(terc-butil-dimetil-silaniloxi)-benzaldehido (9,2 g) como
un aceite amarillo dorado.

‘'H NMR (400MHz, CDCl,): & = 9,98 (1H, 8), 7,42-7,46 (1H,
m), 7,35-7,41 (1H, t), 7,28-7,34 (1H, m), 7,05-7,11 (1H,
m), 0,98 (9H, s), 0,22 (6H, s) ppm.

Preparacién 16: 2-(terc-Butil-dimetil-silaniloxi)-benzal-
dehido

H
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Se adicioné 2-hidroxibenzaldehido (5,14 g, 42,1
mmol) a una suspensidn de cloruro de terc-butil-dimetil-
sililo (6,7 g, 44,4 mmol) e imidazol (3,03 g, 44,5 mmol)
en diclorometano (100 ml) en atmdsfera de nitrdgeno a
temperatura ambiente. Se agitdé la mezcla de reaccidn a
temperatura ambiente durante 18 horas, y se lavd secuen-
cialmente con &cido clorhidrico 1 M (2 veces 50 ml) se-
guido por una disclucién acuosa saturada de hidrbgeno
carbonato de sodio (50 ml). Se separd la fase orgdnica,
se sect sobre sulfato de magnesio anhidro y se retird el
disolvente a vacio. El aceite amarillo residual se pasé a
través de un lecho de gel de silice eluyendo con dicloro-
metano : pentanc 1:1, en volumen, 2-(terc-butil-dimetil-
silaniloxi)benzaldehfido (8,6 g) como un aceite amarillo

332
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dorado.

H NMR (400MHz, CDCl,): 6 = 10,48 (1H, s), 7,78-7,83 (1H,
d), 7,42-7,47 (1H, t), 6,96-7,04 (1H, t), 6,86-6,91 (1H,
d), 1,01 (SH, s), 0,29 (6H, 8) ppm.

Preparaciém 17 : anti-N-{4-[4-(terc-Butil-dimatil-gila-

niloxi)bencilamino] ciclohexil}-5-fluoro-2-(4-fluorofenc-
xi) -nicotinamida

0 P \/@’::SI.JE:
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Se disolvié hidrocloruro de anti-N-(4-amino-ciclo-
hexil) -5-fluoro-2-(4-fluoro-fenoxi)nicotinamida (500 mg,
2,15 mmol) (véase preparaciém 7) en triclorometano (15
ml) y se adicion6é diisopropiletilamina (0,44 ml, 2,54
mmol) . La mezcla de reaccién se agitd durante 1 hora y
entonces se adiciond secuencialmente 4- (terc-butil-dime-
til-silaniloxi) -benzaldehido (750 mg, 3,173 mmol) (véase
Preparacién 14), triacetoxiborohidruro de sodio {673 mg,
3,173 mmol) y &cido acético (0,3 ml, 5,08 mmol). La mez-
cla de reaccibn se agité en atmésfera de nitrdgeno a tem-
peratura ambiente durante 18 horas. La mezcla de reaccién
se lavd con una disoluci6n acuosa saturada de hidrégeno
carbonato de sodio(15 ml) y la fase orgdnica se secf so-
bre sulfato de magnesio anhidro. El disolvente se retird
a vacio y el residuo se purificd por cromatografia inse-
tanténea en columna sobre gel de silice, eluyendo con un
gradiente de disolventes de diclorometano : metanol

3%
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100:2, cambiando a 100:4, en volumen, dando anti-N{4- (4-
{terc-butil-dimetil-silaniloxi) -bencilamino] -ciclohexil}-
5-fluoro-2-{4-fluoro-fenoxi)nicotinamida (270 mg) como un
s6lido blanquecino.

H NMR (400MHz, CDCl,): § = 8,28-8,34 (1H, m), 7,97-7,99
.1H, d), 7,61-7,65 (1H, d), 7,16-7,19 (2H, d), 7,03-7,15
(4H, m), 6,72-6,78 (2H, d), 3,90-4,03 (1H, m), 3,71 (2H,
s), 2,46-2,57 (1H, m), 2,07-2,18 (2H, d), 1,97-2,06 (2H,
d, 1,17-1,29 (4H, m), 0,95 (9H, s), 0,17 (6K, s) ppm.
LRMS (termopulverizacidm): m/z (M+H] 568.

Preparacién 18 : anti-N-{4-([3-(terc-Butil-dimetil-sila-
niloxi) -bencilamino] -ciclohexil}-5-fluoro-2- (4-£fluorofe-
noxi)nicotinamida

Me_ Me
Sl Me
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Se disolvié hidrocloruroc de  anti-N-(4-amino-
ciclohexil) -5-fluoro-2- (4-fluoro-fenoxi)nicotinamida (S00
mg, 2,14 mmol) (véase Preparacidénm 7) en diclorometanoc {10
ml) y se adicioné diiscopropil etilamina (0,56 ml, 3,21
mmol). Se agitd la mezcla de reaccifn a temperatura am-
biente durante 1 hora y se adiciond secuencialmente 3-
{terc-butil-dimetil-silaniloxi)benzaldehido {766 mg, 3,21
mmol) (véase Preparacidn 15), triacetoxiborohidruro de
sodio (681 mg, 3,21 mmol) y &cido acético (0,19 ml, 3,21
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mmol) . Se agitd la mezcla de reaccidn en atmésfera de ni-
trégeno a temperatura ambiente durante 18 horas adiciona-
les. Se lavdé la mezcla de reaccién con una disolucidn
acuosa saturada de hidrégenoc carbonato de sodio (15 ml),
se separd la fase organica y se secé sobre sulfato de
magnesio anhidro. Se retiré el disolvente a vacio y el
residuo se purificé por cromatografia instantdinea en co-
lumna de gel de silice, eluyende con diclorometano : me-
tanol 100:2, en volumen, dando anti-N-{4-[3-(terc-
butildimetil-silaniloxi)bencilamino] -ciclohexil}-5-
fluoro-2-(4-fluorofenoxi)nicotinamida (937 wmg) como un
sélido blanquecino.

'H NMR (400MHz, CDCl,): b = 8,32-8,36 (14, m), 8,00-8,03
(1K, &), 7,65-7,70 (1H, d), 7,10-7,20 (5H, m), 6,86-6,94
(1H, 4), 6,81 (1H, s), 6,68-6,74 (1H, 4), 3,94-4,02 (1H,
m), 3,78 (2H, s), 2,47-2,55 (1H, m), 2,07-2,15 (2H, m),
1,96-2,05 (2H, m), 1,20-1,42 (4H, m), 0,98 (9H, s), 0,19
(6H, s) ppm.

LRMS (termopulverizacidén): m/z [M+H]  568.

Preparacién 19 : Ester anti-2-{[acetil-(4-{[5-fluoro-2-
(4-fluoro-fenoxi) -piridin-3-carbonil]amino}ciclohexil) -
aminolmaetil}fenilico del &cido acético

F

Se disolvieron anti-5-fluoro-2-{4-fluoro-fenoxi)-N-
[4- (2-hidroxi-bencilamino) ciclohexil]nicotinamida (350
mg, 0,772 mmol) (véase preparacién 26) y diisopropil eti-
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lamina (0,38 ml, 2,16 mmol) en diclorometano (10 ml) y se
adiciond clorurc de acetile (0,14 ml, 1,85 mmol). La mez-
cla de reaccién se agitd en atmésfera de nitrdgeno a tem-
peratura ambiente durante 1B horas. La mezcla de reaccién
se lavd secuencialmente con una disoglucién acuosa satura-
da de hidrégeno carbonato de sodio (10 ml), una disolu-
cién acuosa al 10% de dcido citrico (10 ml) y agua (10
ml) antes de secar la fase orgénica sobre sulfato de mag-
nesio anhidro proporcionando éster anti-2-{[acetil-(4-
{ [5-fluoro-2- (4-fluoro-fenoxi) -piridin-3-carbonil]amino}-
ciclohexil)amino)metil}fenilico del A&cido acético (277
mg) COmG una espuma crema.

'H NMR (400MHz CDCl,): & = 8,27-8,42 (1H, m), 7,99-8,14
(1H, m), 7,58-7,7% (1K, m), 7,00-742 (7H, m), 4,43-4,67
(1H, m), 4,37 (2H, s}, 3,81-3,98 (1H, m), 2,00-2,50 (1lOH,
m), 1,74-1,86 (2H, m), 1,24-1,60 (4H, m) ppm.

LRMS (termopulverizacidn): m/z (M+H]® 538, [M+Na]" 560
LRMS (electropulverizacién) [M-H-OAc]‘ 568.

Preparacién 20 : ¥ster terc-butfilico del &cido {4-[(2-
cloro-5-£fluorc-piridin-3-carbonil) amino] ciclohexil}caxbé-
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Se disolvié é&cido 2-cloro-5-fluoronicotinico (3,00
g, 0,017 moles) {véase Preparacidém 41), en diclorometanoc
(100 ml) y se adicioné N,N-dimetilformamida (1 gota), se-
guido por cloruro de oxalilo (3,0 ml, 0,034 moles). La
mezcla de reaccién se mantuvo a temperatura ambiente du-
rante 4 horas, después de dichc tiempo se retird el di-
solvente a vacio. Se puspendié el residuo en diclorometa-
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no (100 ml) y se adiciondé trietilamina (5 ml) seguido por
adiciébn de éster terc-butilico del acido (4-amino-ciclo-
hexil)carbamico (5,40 g, 0,026 moles) (Preparacién 42;.
La mezcla de reaccidn se mantuvo en atmbésfera de nitrége-
no a temperatura ambiente durante 18 horas adicionales.
La mezcla de reaccidén se lavé con agua (100 ml) y la fase
organica se secd sobre sulfato de wmagnesio anhidro. Se
retird el disolvente a vacio, y se trituré el residuo con
acetato de etilo/pentanc {(1:1, en volumen, 10 ml) dando
éster terc-butilico del 4&cido {4-[(2-cloro-5-fluoro-
piridin-3-carbonil)amino] -ciclohexil}carbdmico (2,5 g,
80:20 sin:anti) como un sélido blanco.

‘H NMR (300MHz, CDCl,): & = 8,32-8,38 (1H, &), 7,95-8,00
(0,8H, m), 7,81-7,88 (0,2H, d), 6,58-6,75 (0,8H, m),
6,29-6,37 (0,2H, m), 4,38-4,62 (1H, m), 4,12-4,25 (0,8H,
m), 3,95-4,03 (0,2H, m), 3,58-3,73 (C,8H, m), 3,38-3,56
(0,2H, m), 2,03-2,2 (0,BH, m), 1,66-1,95 (6,4H, m), 3,87-
4,02 (1H, m), 1,58 (9H, s), 1,23-1,44 (0,BH, m, parcial-
mente enmascarada por el disolvente) ppm.

Preparacién 21 : Ester terc-butilico del &cido sin-(4-
{[5-£fluoro-2- (4-fluorofenoxi) -piridin-3-carbonil] amino}-

cliclohexil)carbémico

H
N

O. Mes
Jopn~
F ™W O Me
P
N

Se agitaron éster terc-butilico del &cido {4-[(2-
cloro-5-£fluoro-piridin-3-carbonil)aminolciclohexil}carba-
mico (2,4 g, 6,46 mmol) (mezcla sin/anti B80:20) (véase

342
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Preparacién 20), 4-fluorofenol (800 mg, 7,11 mmol) y car-
bonateo de cesio (4,2 g, 12,02 mmol) en N,N-
dimetilformamida (40 ml) a 50°C en atmisfera de nitrégeno
durante 18 horas. La mezcla de reaccibén se repartié entre
acetato de etilo (100 ml}) y agua {100 ml), y se separd la
capa orgdnica, se lavé con una disclucién acuosa saturada
de cloruro de sodio (100 ml), se secd sobre sulfato de
magnesio anhidro y se elimindé el disolvente a vacio. El
residuo se purificé por cromatograffa instanténea en co-
lumna de gel de silice eluyendo con un gradiente de di-
solventes de diclorometano al 100 % cambiando a dicloro-
metano : metanol 98:2, en volumen, proporcionando el és-
ter terc-butilico del 4&cido sin-(4-{[5-fluoro-2-(4-
fluorofenoxi) -piridin-3-carbonil] amino}ciclohexil)carba-
mico (2,4 g) como un edélido blanco.

'H NMR (300MHz, CDCl,): &§ = 8,32-8,39 (1H, m), 8,01-8,04
(1H, 4), 7,90-7,99 (1H, d4), 7,10-7,22 (4H, m), 4,25-4,47
{1H, m), 4,15-4,23 (1H, m), 3,56-3,68 (1H, m), 1,63-1,91
(6H, m), 1,38-1,60 (11H, m, parcialmente enmascarada por
el disolvente) ppm.

LRMS (termopulverizacién): m/z [M+H] 448

Preparacién 22 : Hidroclorurc de sin-N-[4-aminociclohe-
xil) -5-fluoro-2-(4-£fluorofenoxi) -nicotinamida

L ] -
]
F N N” :::
| H
-
N
F

éster terc-butilico del &cido sin- (4-{[5-fluoro-2-
‘4-fluorofenoxi) -piridin-3-carbonil]amino}ciclohexil) -

AUl
LT,



2
n

- 194 -

carbamico(2,4 g, 5,4 mmol) (véase Preparacidén 21) se di-
gsolvid en HCl 4 M en dioxano (100 ml) y se agitdé en at-
mésfera de nitrdgeno a temperatura ambiente durante 4 ho-
ras. Se retird el disolvente a vacio y el precipitado
blance resultante se trituré con diclorometano (20 ml),
acetato de etilo (20 ml) y éter dietilico (20 ml) dando
hidrocloruro de sin-N- (4-amino-ciclohexil) -5-fluoro-2-(4-
fluoreo-fenoxi)nicotinamida (1,7 g) como un sélido blanco.
H NMR (400MHz, CDOD): 6§ = 8,01-8,10 (2H, m), 7,08-7,23
(4H, m), 4,10-4,18 (1H, m), 3,18-3,33 (l1H, m, parcialmen-
te enmascarada por el disolvente), 1,78-2,00 (6H, m),
1,61-1,77 (2H, m! ppm.

LRMS (termopulverizacidn): m/z [M+H]" 348.

Preparacién 23 : Ester terc-butflico del &cido sin-[(4-
{[5-fluoro-2- (4-fluoro-£fenoxi)piridin-3-carbonil] amino}-

ciclohexilcarbamoil}metil] carbimico

«O’Y\"

X e

F

Se agitaron hidrocloruro de sin-N-(4-amino-ciclohe-
xil)-5-fluoro-2- (4-fluoro-fenoxi)nicotinamida (200 wmg,
0,521 mmel) (véase Preparacién 22), 1l-hidroxibenzotriazol
1106 mg, 0,782 mmol) , hidrocloruro de 1-(3-
dimetilaminopropil) -3-etilcarbodiimida (130 wg, 0,677
mmol), N-metil morfolina (0,12 ml, 1,04 mmol) y A&cido
terc-butoxicarbonilamino-acético (100 mg, 0,573 mmol) en
N,N-dimetilformamida (5 ml) a temperatura ambiente duran-
te 18 horas. La mezcla de reaccién se repartid entre ace-
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tato de etilo (10 ml) y agua (10 ml) y se separé la capa
organica, se lavé con una disolucidén acuosa saturada de
cloruro de sodio (10 ml), se secd sobre sulfato de magne-
sio anhidro y se separd el disclvente a vacio. El residuo
se trituré con éter dietilico (5 ml) proporcionando el
éster terc-butilico del &cido sin-[(4-{[5-fluoro-2-(4-
fluoro-fenoxi)piridin-3-carbonil]l amino}ciclo-
hexilcarbamoil)metil] carbamico (182 mg) como un s86lido
blanco.

'H NMR (400MHz, CDCl.): & = 8,32-8,38 (1H, dd), 8,02-8,04
(1, 4}, 7,89-7,97 (iH, 4), 7,10-7,19 (4H, m), 6,08-6,23
(1H, s ancho), 5,03-5,17 (1H, s ancho), 4,13-4,21 (1K,
m), 3,89-3,98 (1H, m), 3,64-3,71 (2H, d), 1,74-1,91 (4H,
m), 1,62-1,73 (2H, m), 1,47-1,60 (2H, m), 1,36 (9H, s)
ppm.

LRMS (electropulverizacidn): m/z [M+Na)’' 527.

Preparacién 24: Hidroclorurc de sin-N-[4-(2-amino-acetil-
amino) -ciclohexil] -5-fluoro~2- (4-fluoro-£fenoxi)nicotin-

amida
H
0 oM, o
L .
N o

F

Se disolvié éster terc-butilico del &cido sin-[(4-
{ [5-fluoro-2-(4-fluoro-fenoxi)piridin-3-carbonil] amino) -
ciclohexil] carbamoil)metil] carbamico (1,47 g, 2,91 mmol)
(véase Preparacién 23) en diclorometano (20 ml) y se bor-
boted gae cloruro de hidrégeno en la solucién a 0°C hasta
que se spaturd la solucién (15 minutos). Se agité la mez-
cla de reaccién en atmdésfera de nitrbgenc a temperatura

34s
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ambiente durante 45 minutos adicionales, y se retird el
disolvente a vacio. Se triturd el precipitado blanco re-
sultante con éter (3 veces 10 ml) dando el hidrocloruro
de sin-N-[4-(2-amino-acetilamino)-ciclchexil]-5-fluoro-2-
(4-fluoro-fenoxi)nicotinamida (2,07 g) como un s6lido
blanco.

LRMS (termopulverizacién): m/z [M+H]®' 405.

Preparacién 25 : s5in-5-Fluoro-2-(4-fluoro-fenoxi)-N-{4-
[(imidazol-1l-carbonil)amino] ciclohexil}nicotinamida

Una disolucién de sin-N-(4-aminociclohexil)-5-fluoro-2-
(4-fluorofenoxi)nicotinamida (220 mg, 0,52 mmol) (véase
Preparacién 22) en diclorometano (5 ml) se adicioné gota
a gota a una suspensidén de carbonildiimidazol (253 wmg,
1,563 mmol) y trietilamina (0,08 ml, 0,521 mmol) en di-
clorometano (5 ml) durante un periodo de 35 minutos. La
mezcla de reaccidtn se lavé secuencialmente con agua (10
ml) seguido por una disolucidn acuosa saturada de cloruro
de sodio (10 ml). Se separ6 la fase orginica y se secbd
sobre sulfato de magnesio anhidro. El disolvente se reti-
rd a vacio, y el residuo se purific6é por cromatografia
instantinea en columna de gel de silice eluyendo con un
gradiente de disolventes de diclorometano al 100 % cam-
biando a diclorometano : metanol 99:1 y luego 98:2, en
volumen, dando sin-5-fluoro-2- (4-fluoro-fenoxi) -N-{4-
[ (imidazol-1-carbonil)amino] ciclochexil}nicotinamida (147

34¢
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mg) como una espuma blanca.

'H NMR (400MHz, CDCl,): & = 8,32-8,39 (1H, m), 7,95-8,06
(3H, m)}, 7,19 (1H, s), 7,08-7,17 (4H, m), 7,05 (1H, s),
4,18-4,26 (1H, m), 3,92-4,02 (1H, m), 1,78-2,02 (6H, m),
1,57-1,77 (2H, m) ppm.

LRMS (termopulverizacién)}: m/z [M+H]" 442, [M+Na]® 464
Preparacién 26 : anti-5-Fluoro-2-(4-fldor-fenoxi)-N-[4-

(2-hidroxi-bencilamino) -ciclohexil]nicotinamida

H
N
o]
F OH
N
H

=
>
N O

F

Se disolvieron 2-(terc-butil-dimetil-silaniloxi) -
benzaldehido (769 mg, 3,21 mmol) (véase Preparacibn 16) e
hidrocloruro de anti-N-(4-amino-ciclohexil)-5-fluoro-2-
(4-fluoro-fenoxi)nicotinamida (900 mg, 2,14 mmol) (véase
Preparacién 7) en diclorometano (10 ml) y se adicionb
diisopropiletilamina (0,56 ml, 3,21 mmol). La mezcla de
reaccién se agit6é a temperatura ambiente durante 30 minu-
tos y se adicioné acido acético (0,19 ml, 3,21 mmol) se-
guido por la adicién de triacetoxiborohidruro de sodio
(0,681 g, 3,21 mmol). La mezcla de reaccién se mantuvo a
temperatura ambiente durante 18 horas. La mezcla se detu-
vo con agua (10 ml), se separd la fase orgdnica y se secd
sobre sulfato de magnesio anhidro. Se retir6 el disolven-
te a vacio y el residuo se purificé por cromatografia
instantinea en columna de gel de silice eluyendo con di-
clorometano : metancl 100:2, en volumen, proporcionando

343
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anti-5-fluoro-2-(4-£flior-fenoxi)-N-[4-(2-hidroxi-
bencilamino) -ciclohexil]lnicotinamida {800 mg) como un s6-
lido blanco (sal acetato).

H NMR (400 MHz, CDCl,): & = 8,32-8,38 (1H, m), B8,01-8,04
.1H, d), 7,64-7,72 (1K, d), 7,05-7,21 (5H, m), 6,95-6,99
(1H, 4), 6,81-6,84 (1H, 4), 6,73-6,80 (1H, t), 3,92-4,04
(3H, m}, 2,50-2,62 (1H, m), 2,02-2,20 (7€, 8 + m), 1,20-
1,40 (4H, m) ppm.

LRMS (electropulverizacidn): m/z [M+H] 454

Encontrado C, 60,35; H, 5,48; N, 7,87. C,H,.F.NO,. 1 moles
dcido acético, 1,28 moles H,0 requiere C, 80,44; H, 5,93;
N, 7,B83%

Preparacién 27 : Ester terc-butilico del &cido 4-[(2-clo-

ro-5-fluoro-piridin-3-carbonil) amino] -piperidin-l-carbo-

rf“gi -

Se disolvid acido 2-cloro-5-fluoro nicotinico (5,00
g, 28,48 mmol) (véase Preparacién 41), en diclorometano
(200 ml) y se adiciond N,N-dimetilformamida (1 gota), se-
guido por adicidn de cloruro de oxalilc (7,45 ml, 85,44
mmol) . La mezcla de reaccién se mantuvo a temperatura am-
biente durante 18 horas, después se retiré el disolvente
a vacio. El residuo se suspendi6 en diclorometanc (150
ml) y se adicioné trietilamina (11,91 ml, 85,44 mmol) Bse-
guido por adicién del éster terc-butilico del &cido 4-
amino-piperidin-l-carboxilico (6,85 g, 34,18 mmol). La
mezcla de reaccién se agité en atmésfera de nitrdgeno a
temperatura ambiente durante 64 horas antes de lavarse
secuencialmente con agqua (2 veces 100 ml), una disolucidn

Sk
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acuosa saturada de cloruro de sodio (100 ml) y una diso-
lucidén al 10% de &cido citrico en agua (50 ml). La fase
orgdnica se separd, se secd sobre sulfato de magnesio an-
hidro y el disolvente se retiré a vacio dando el éster
terc-butilico del 4&cido 4-[(2-cloro-5-fluoro-piridin-3-
carbonil)amino}] -piperidin-1-carboxilico (8,7 g) como un
s6lido blanco.

‘H NMR (400MHz, CDCl,): & = B,28-8,30 (1H, d), 7,78-7,83
(1H, m), 6,46-6,52 (1H, m), 4,04-4,13 (1K, m), 3,96-4,03
(l1H, m), 2,83-2,98 (2H, t), 1,97-2,03 (2H, (1), 1,38-1,50
(11H, m) ppm.

LRMS (termopulverizacién): m/z [M+Na] 380

LRMS (electropulverizacién): m/z [M-H)}' 356.

Preparacién 28 : Ester terc-butilico del &cido 4-{[5-
fluoro-2- (4-fluorofenoxi) -piridin-3-carbonill] -amino}pipe-
ridin-l-carboxilico

g

F

Se agitaron éster terc-butilico del &cido 4-([(2-cloro-5-
fluoro-piridin-3-carbonil)amino] -piperidin-1-carboxilico

(4,0 g, 11,18 mmol) (véase Preparacidn 27), 4-fluorofenol
(1,378 g, 12,3 mmol) y carbonato de cesio (7,29 g, 33,54
mmol) en N,N-dimetilformamida (40 ml) a 55°C en atmdsfera
de nitrSgeno durante 18 horas. Se repartid la mezcla de
reaccién entre acetato de etilo (50 ml) y agua (30 ml) y
se separd la capa orgdnica. Se lavd la capa organica con

dvg
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una disolucidén acuosa saturada de cloruro de sodioc (40
ml), se secd sobre sulfato de sodio anhidro y se retird
el disolvente a vacio. El residuo se purificd por croma-
tografia instanténea en columna de gel de silice eluyendo
con diclorometano. Se triturd finalmente el producto con
éter dietilico (25 ml) proporcionando el éster terc-
butilico del &cido 4-{[5-fluoro-2-(4-fluorofenoxi)-
piridin-3-carbonil] -amino}piperidin-1-carboxilico (2,59
g} comoc un sélido blanco.

'H NMR (400MHz, CDCl.,): & = B,30-8,33 (1K, m), 7,78-8,00
(1K, 4), 7,73-7,80 (1H, 4), 7,02-7,13 (4K, m), 4,07-4,20
(14, m), 3,90-4,04 (1H, m), 2,87-3,03 (2H, d), 1,37-1,45
(11H, m) ppm.

LRMS (termopulverizacién): m/z [M+Na] 456, [M-H]® 432,
Preparacién 29 : Hidrocloruro de 5-fluoro-2-(4-fluorofe-
no-xi) -N-piparidin-4-il-nicotinamida

+ -
F N N
| H
5

N~ O

F

Se disolvid éster terc-butilico del &cido 4-{I[5-
fluoro-2- (4-fluorofenoxi) -piridin-3-carbonil] -amino)pipe-
ridin-1l-carboxilico (2,58 g, 5,95 mmol) (véase prepara-
cidén 28) en diclorometano (15 ml) y se borboteb gas clo-
ruro de hidrégeno a la solucién a 0°C durante 10 minutos.
La mezcla de reaccidn se mantuvo en atmbsfera de nitrdge-
no a temperatura ambiente durante 45 minutos adicionales
y se retird el disolvente a vacio. El precipitado blanco
resultante se triturd con éter dietilico (2 veces 10 ml)
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dando el hidrocloruro de 5-fluoro-2-(4-fluorofeno-xi)-N-
piperidin-4-il-nicotinamida (2,14 g) como un sélido blan-
co.

'H NMR (400MHz, CDCl,): § = 8,04-8,07 (1H, d4), 7,96-8,01
1H, m), 7,10-7,21 (4H, m), 4,13-4,22 (1H, m), 3,39-3,44
2H, 4), 3,11-3,20 (2H, t), 2,18-2,26 (2H, 4), 1,77-1,90
1\2H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]® 334.

Preparacidén 30: Ester terc-butilico del &cido endo-3-[(2-

cloro-5-fluoro-piridin-3-carbonil) -aminol -8-aza-biciclo-

{3.2.1) octano-8-carboxilico
X Lw
O "Me

o~

| H
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Se disolvid &cido 2-cloro-5-fluoro nicotinico (1,75
g, 10 mmol) (véase Preparacidn 44) en diclorometano (250
ml) y se adicion6 N,N-dimetilformamida (0,4 ml) seguido
por adicidén de clorurc de oxalilo (4,4 ml, 50 mmol). La
mezcla de reaccidn se mantuvo a temperatura ambiente du-
rante 18 horas después de este tiempo se retird el disol-
vente a vacio. El residuo se destild azeotrSpicamente con
tolueno, luego se suspendi6 en diclorometano (200 ml) y
se adicion6 el éster terc-butilico del &cido 3-amino-8-
aza bicicleo[3.2.1l]octano-8-carboxilico (2,26 g, 10 mmol)
\véase solicitud de patente de referencia WO 00/38680)
seguido por adicién de trietilamina (2,82 ml, 20 mmol).
La mezcla de reaccién se mantuvo en atmdsfera de nitrdge-
no a temperatura ambiente durante 3 horas antes de gue se
lavase con una disolucién acuosa saturada de cloruro de
sodio (3 veces 100 ml) y se separd la capa orginica. Se
retird el disolvente a vacio y el residuo se purificé por
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cromatografia instant@nea en columna de gel de silice
eluyendo con un gradiente de disolventes de diclorometa-
no: metancl 100:0 cambiando a 90:10, en volumen, dando el
éster terc-butilico del Acido endo-3-[(2-cloro-S5-fluoro-
piridin-3-carbonil) -amino] -8-aza-biciclo-[3.2.1)octano-8-
carboxilico {1,12 g) como una espuma blanca.

'H NMR (400MHz, CDCl,): 6 = 8,31-8,34 (1H, d), 7,97-8,02
(1H, 4d), 7,18-7,23 (1H, m, parcialmente enmascarada por
el disolvente), 4,34-4,39 (1H, m), 4,15-4,32 (2H, s an-
cho), 2,19-2,38 (2H, s ancho), 2,07-2,13 (2H, m), 1,82-
1,90 (2H, m), 1,71-1,79 (2H, d), 1,45 (9H, s) ppm.

LRMS (electropulverizacién): m/z [M+Nal' 406, [M-H]®' 382.
Preparacién 31 : Ester terc-butilico del &cido endo-3-
{15-fluoro-2-(4-fluoro-fenoxi)piridin-3-carbonil] -amino}-
8-aza-biciclo[3.2.1]octano-8-carboxilico

o) l’«l"ﬂh‘o’:c;Mb
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Se agitaron éster terc-butilico del &cido endo-3-
[(2-cloro-5-fluoro-piridin-3-carbonil)-amino] -8-aza-bici-
clo-[3.2.1)octano-8-carboxilico (119 mg, 0,31 mmol) (véa-
se Preparacién 30), 4-fluorofenol (39 mg, 0,34 mmol) y
carbonato de cesio (202 mg, 0,62 mmol) en N,N-
dimetilformamida (2 ml) a 60°C en atmésfera de nitrégeno
durante 18 horas. La mezcla de reaccién se repartié entre
acetato de etilo (10 ml) y agua (10 ml), y se separd la
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capa orgénica. Se lavd la capa orgdnica con una disolu-
cién acuosa saturada de cloruro de sodio (3 veces 10 ml)
y se concentrd a vacio para dar un residuo que se purifi-
c6 por cromatografia instantédnea en columna de gel de si-
lice eluyendo con un gradiente de disolventes de acetato
de etilo: pentanc 10:950 cambiando a 50:50, en volumen. El
producto se trituré finalmente con pentano (5 ml) dando
el éster terc-butilico del &cido endo-3-{[S5-fluoro-2-(4-
fluoro-fenoxi) -piridin-3-carbonil) -amino}-8-aza-
biciclo(3.2.1}octano-8-carboxilico (100 mg) como un séli-
do blanco.

H NMR (400MHz, CDCl,): & 8,51-8,58B (1H, d4), B8,32-8,36
(1H, dad), 7,98-8,00 (1B, d), 7.01-7,15 (4H, m), 4,37-4,43
(l1H, m), 4,11-4,30 (2H, s ancho), 2,14-2,36 (2H, s an-
cho), 1,91-1,98 (2H, m), 1,70-1,84 (4H, m), 1,43 (9H, B8)
ppm.

LRMS (electropulverizacién): m/z [M+Na]' 482, [M-H]® 458.
Preparacién 32 : endo-N-(8-Aza-biciclo{3.2.l1l]oct-3-11)-5-

fluoro-2- {(4-fluorofenoxi)nicotinamida

F

Se disolvid éster terc-butilico del &cido endo-3-
{[5-fluoro-2-{4-fluorofenoxi)piridin-3-carbonil]amino}-8B-
aza-biciclo[3.2.1]octano-8-carboxilico (1,92 g, 4,2 wmmol)
(véase Preparacién 31) en cloruro de acetilo 2,2 M en me-
tanol (20 ml) y la reaccidn se agité a temperatura am-
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biente en atmbésfera de nitrégeno durante 1 hora. Se ca-
lenté la mezcla de reaccidén a 50°C durante 3 horas antes
de separar el disolvente a vacio. Se repartié el residuo
entre diclorometano (50 ml) y agqua (50 ml), el pH de la
fase acuosa se ajust6 a pH>8 por adicién de hidrégeno
carbonato de sodic y se separé la capa orgdnica. La fase
acuosa se extrajo adicionalmente con acetato de etilo (50
ml) seguido por metanol al 10 ¥ en diclorometano (5 ve-
ces 50 ml). Los extractoe orgdnicos combinados se concen-
trarcn a presién reducida. El residuo se destild azeotrd-
picamente con tolueno dando endo-N-({8-aza-
biciclo[3.2.1]oct-3-il)-5-fluoro-2- (4-fluorofenoxi) -
nicotinamida (1,40 g) como un s6lido blanco.

‘H NMR (400MHz, DMSO-d°*): & = 8,34-8,39 (1H, d), 8,16-8,18
(18, 4), 7,97-8,01 (1H, 4d4), 7,18-7,23 (4H, 4), 3,95-4,06
(1H, m), 3,33-3,40 (2H, s ancho, parcialmente enmascarada
por el disolvente), 1,85-1,99 (4H, m), 1,64-1,72 (2H, d),
1,49-1,57 (2H, m) ppm.

LRMS (termopulverizacién): m/z [M+H]  360.

Preparacién 33 : exo-N-(8-Bencil-8-aza-biciclo[3.2.1]oct-
3-il-2-cloro-5-fluoro-nicotinamida

Se disolvi6é 4cido 2-cloro-5-fluoro nicotinico (8,78
g, 50 mmol) (véase Preparacidn 41), en diclorometano (1
1) y se adicioné N,N-dimetilformamida (0,4 ml), seguido
por adicién de cloruro de oxalilo (22,3 ml, 250 mmol). La
mezcla de reacci6n se mantuvo a temperatura ambiente du-
rante 18 horas después de eate tiempo se retiré el disol-
vente a vacio. El residuc se destild azeotrépicamente con
tolueno, se suspendié en diclorometano (300 ml) y se adi-



[47]

15

- 205 -

ciond exo-8-bencil-8-aza-biciclo(3.2.1lloct-3-ilamina (so-
licitud de patente de referencia WO 00/3B680) (10,82 g,
50 mmol) seguido por adicién de trietilamina (14 wml, 100
mmol) en triclorometano (100 ml). Se mantuvo la mezcla de
reaccién en atmésfera de nitrbgeno a temperatura ambiente
durante 5 horas y se lav® con una disolucién acuosa satu-
rada de cloruro de sodio (3 veces 300 ml). La fase orgé-
nica se separd, se concentrf a vacio y el residuo se pu-
rificé por cromatografia instantdnea en columna de gel de
silice eluyendo con un gradiente de disolventes de diclo-
rometano: metanol 100:0 cambiando a 90:10, en volumen,
dando exo-N- (8-Bencil-8-aza-biciclo-[3.2.1] -oct-3-il-2-
cloro-5-fluoro-nicotinamida (17 g} como un s6lido blanco.
'H NMR (400MHz, CDCl,): & 8,30-8,32 (1H, d4), 7,81-7,85
(1B, dd), 7,20-7,38 (SH, m, parcialmente enmascarado por
el disolvente), 6,28-6,31 (1H, d), 4,30-4,42 (1H, m),
3,55 (2H, s), 3,22-3,30 (2H, s ancho), 2,02-2,13 (2H, m),
1,91-1,99 (2H, m), 1,72-1,80 (2H, cuarteto), 1,60-1,70
(2H, t) ppm.

LRMS (electropulverizacidén): m/z [M+E]® 374, [M-H]® 372.
Preparacién 34: exo-N-(8-Bancil-8-aza-biciclol[3.2.l)oct-
3-il-5-fluoro-2-(4-fluoro-fenoxi)nicotinamida

F

Se agitaron exo-N-{B-Bencil-8-aza-biciclo-(3.2.1]-
oct-3-il-2-cloro-S-fluoro-nicotinamida (7,9 g, 21 mmol)
(véase Preparacién 33), 4-fluorofenol (2,6 g, 23 mmol) Yy
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carbonato de «cesio (13,8 g, 42 mmol) en N,N-
dimetilformamida (200 ml) a 70°C en atmbefera de nitrdge-
no durante 20 horas. La mezcla de reaccidén se repartid
entre acetato de etilo (300 ml) y agua (300 ml) y se se-
pard la capa organica. La fase organica se lavd con una
disolucidtn acucsa saturada de cloruro de sodio (3 veces
200 ml), se concentrd a vacio y el residuo se purificé
por cromatografia instantanea en columna de gel de silice
eluyendo con un gradiente de disclventes de acetato de
etilo : pentano 20:80 cambiando a 100:0, en volumen. Se
triturd el producto con pentano (30 ml) dando exo-N-(8-
Bencil-8-aza-biciclo(3.2.1]loct-3-il-5-fluoro-2(4-£fluoro-
fenoxi) -nicotinamida (6,3 g) como un sélido blanco.

'H NMR (400MHz, CDCl.): & = 8,26-8,30 ‘1H, dd), 7,96-7,98
(1H, 4), 7,58-7,64 (1H, 4), 7,17-7,33 (5H, m), 7,04-7,16
(4H, m), 4,30-4,42 (1H, m), 3,48 (2H, s), 3,20-3,25 (2H,
s ancho), 2,03-2,11 (2H, m), 1,88-1,96 (2H, m), 1,72-1,80
(2H, cuarteto), 1,55-1,62 (2H, m, parcialmente enmascara-
da por el disolvente) ppm.

LRMS (electropulverizacién): m/z [M+H] 450, [M-H]  448.
Preparacién 35 : exo-N-(8-Aza-biciclo[3.2.l1l]oct-3-il]-5-
fluoro-2- (4-fluoro-fenoxi) -nicotinamida

Q
F N
I P

N o)

E

Se adicioné paladio al 10% sobre carbono (0,5 g) y
formiato amdénico (7,5 g, 115 mmol) a una solucidédn de exo-

~
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N- (8-bencil-8-aza-biciclo[3.2.1]oct-3-1i1-5-fluoro-2-(4-
fluorc-fenoxi) -nicotinamida (5,15 g, 11,5 mmol) (véase
Preparacion 34) en etanol (35 ml) en atmésfera de nitré6-
geno y la mezcla de reaccién se calentd a reflujo durante
25 minutos. Se enfridé la mezcla de reaccién, se filtro a
través de una columna corta de arbocel (lavada con eta-
nol) y el filtrado se concentrd a presién reducida. El
residuo se purificé por cromatografia instanténea en co-
lumna de gel de silice eluyendo con diclorometano: meta-
nol : amoniaco 90:10:1, en volumen, dando exo-N-(8-Aza-
biciclo[3.2.1]oct-3-il1] -5-fluoro-2-(4-£luoro-fenoxi) -
nicotinamida (3,4 g) como una espuma blanca.

H NMR (400MHz, CDCl,}): 8 = 8,26-8,31 (1H, d4dd), 7,97-7,99
{1H, 4), 7,56-7,70 (1H, d), 7,00-7,14 (4H, m), 4,33-4,43
(l1H, m), 3,52-3,60 (2H, s ancho), 1,97-2,06 (2H, m),
1,73-1,88 (4H, m), 1,41-1,50 (2H, t) ppm.

LRMS (termopulverizacién): m/z [M+H]" 360

Preparacién 36 : Ester terc-butilico del &cido exo-[2-(3-
{[5-fluoro-2- (4-fluorofenoxi)piridin-3-carbonil] amino) -8-
azo-biciclo[3.2.1]Joct-8-11) -2-oxo-etil] -carbémico

e r@i’“ﬁrﬁ-

Se agitaron n-terc-butoxicarbonil-glicina (284 mg, 1,6
mmol), l-hidroxibenzotriazol (257 mg, 1,9 mmol) y hidro-
cloruro de 1-(3-dimetilaminopropil)-3-etilcarbodiimida
(375 mg, 1,9 mmol) en diclorometano (10 ml) a temperatura

¥

357



10

15

- 208 -

ambiente y se adicioné exo-N-(8-aza-biciclo[3.2.1]oct-3-
il) -5-fluoro-2- (4-fluorofenoxi)nicotinamida (570 mg, 1,6
mmol) (véase Preparacién 35) sequido por la adicién de N-
metil morfolina (0,21 ml, 1,9 mmol). La mezcla de reac-
cidén se agité en atmésfera de nitrégeno a temperatura am-
biente durante 4 horas antes de lavarse con agua (10 ml).
La fase orgadnica se separd, se concentrd a vacio y el re-
siduo se purific6é por cromatografia instanté&nea en colum-
na de gel de silice eluyendo con diclorometanc : metanol
100:0 cambiando a 98:2, en volumen, dando el éster terc-
butilico del 4&cido exo-[2-(3-{[5-fluoro-2-(4-fluoro-
fenoxi)-piridin-3-carbonil)] amino) -8-azo-
biciclo(3.2.1loct-8-il)-2-oxo0-etil] -carbdmico (760 mg)
como un aceite.

'H NMR (400MHz, CDCl,): 6= 8,28-8,34 (1H, m), 8,0-8,02
(1H, m), 7,59-7,65 (1H, d), 7,05-7,16 (4H, m), 5,37-5,43
(lLH, s ancho), 4,72-4,78 (1H, s ancho), 4,57-4,70 (1H,
m), 4,15-4,20 (1H, s ancho), 3,89-3,94 (2H, 8 ancho),
2,16-2,23 (1H, m), 1,94-2,15 (2H, m), 1,82-1,92 (1H, m),
1,58-1,68 {(1H, t), 1,40-1,56 (10H, m), 0,90-0,96 (2H, d)
pPpm.

LRMS (electropulverizacién): m/z ([M+Na]® 539, ([M-H]  515.
Preparacién 37 : Hidrocloxuro de exo-N-[8-(2-amino-ace-

til)-8-aza-biciclo[3.2.1]oct-3-11) -5-fluoro-2-{4-£fluoro-
fenoxi)nicotinamida

PN G2
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Se disolvid éster terc-butilico del &cido exo-([2-(3-
{ [5-fluoro-2- (4-fluorc-fenoxi) -piridin-3-carbonill amino) -
B-azo-biciclo(3.2.1]oct-8-il)-2-oxo-etil] -carbamico (760
g, 1,5 mmol) (véase Preparacidén :6) en cloruro de acetilo
2 M en metanol (10 ml}. La mezcla de reaccién se agité a
50" en atmdésfera de nitrdgeno durante 3 horas entonces el
disolvente se retird a vacic. El residuo se destild azeo-
trépicamente con metanol (5 ml) y se secé a vacio dando
Hidrocloruro de exo-N-[8- (2-amino-acetil) -8-aza-
U biciclo[3.2.1]Joct-3-il)-5-fluoro-2-(4-fluoro-fenoxi) -
nicotinamida (600 mg) como un sé6lido blanco.
'H NMR (400MHz, DMSO-d°): § = 8,29-8,33 (1H, d), 8,13-8,23
(3H, m), 7,92-7,96 (1K, dd), 7,16-7,25 (4H, m), 4,50-4,58
(1H, s ancho), 4,28-4,41 (1H, m), 4,21-4,27 (1H, m),
LS 3,80-3,90 (1H, m), 3,60-3,72 (1H, m), 1,70-2,06 (6H, m),
1,49-1,64 (2H, m) ppm.
LRMS (termopulverizacidén): m/z [M+H]" 417.
Preparacién 38 : Ester terc-butilico del &cido anti- (4-
{(2- (benzo[l,3]dioxol-5-1loxi) -5-fluoro-piridin-3-carbo-
-7 nil)-amino}ciclohexil) -carbidmico

C o
o/

Se agitaron &cido 2-(4-benzoll,3]dioxol-5-iloxi)-5-
fluorc-nicotinico (5,0 g, 18,04 mmol) (véase solicitud de

25 patente de referencia WO 98/45268), l-hidroxibenzotriazol
(3,66 g, 27,06 mmol), hidroclorurc de 1l-(3-dimetilamino-

B
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propil)-3-etilcarbodiimida (4,50 g, 23,45 mmol) en N, N-
dimetilformamida (40 ml) a temperatura ambiente en atmés-
fera de nitrégeno durante 45 minutos. Se adicioné éster
terc-butilico del acido anti- (4-amino-ciclohexil) -
carbamico (3,87 g, 18,04 mmol) (véase Preparacién 40) se-
guido por adicién de N-metil morfolina (4 ml, 36,08 mmol)
Yy la mezcla de reaccién se agité durante 16 horas adicio-
nales. Se retirdé el disolvente a vacio, el residuo se di-
solvid en acetato de etiloc y la solucién se lavd secuen-
cialmente con agua y una disolucién acuosa saturada de
¢cloruro de scdio. Se separ6 la capa orgénica, se sect so-
bre sulfato de sodic anhidro y Be retiré el disolvente a
vacio. El residuo se triturd con éter dietilico y se secd
a vacio para dar el éster terc-butilico del &cido anti-
(4-{[2- (benzo[1l,3]dioxol-5-iloxi) -5-fluoro-piridin-3-
carbonil] -amino}ciclohexil) carbamico (6,695 g) como un
sélido blanco.

H NMR (400MHz, DMSO-d*): & = 8,15 (1H, m), 7,88 (1H, m),
6,85 (1H, d4), 6,78 (1H, d), 6,64 (1H, d), 6,58 (2H, m),
5,99 (2H, s), 3,62 (1H, wm), 3,15 (1H, m), 1,70-1,90 (4H,
m), 1,32 (9H, s), 1,10-1,30 (4H, m) ppm.

LRMS (termopulverizacidn): m/z [M+Nal- 496

Preparacién 39 : Hidrocloruro de anti-N-{(4-amino-ciclo-
hexil) -2- (benzo[l,3]dioxol-5-1loxi) -5-£luoro-nicotinamida

+* -

JNH,Cl
o
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Se tratd éster terc-butilico del &cido anti-(4-{[2-
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(benzo[1l,3]1dioxol-5-iloxi) -5-£fluoro-piridin-3-carbonil] -

amino}ciclohexil)carbamico (6,7 g, 14,15 mmol) (véase
Preparacién 38) con HCl1 4M en dioxano (40 ml) y la mezcla
de reaccidén se agitd durante 90 minutos. El disolvente se
redujo a vacio y precipité un sélido. El precipitado se
suspendi6 en éter dietilico, se filtrd y se secé a vacio
para dar hidrocloruro de anti-N-(4-amino-ciclohexil)-2-
(benzo(l,3]dioxol-5-iloxi) -5-fluoro-nicotinamida (6,13 g)
como un s8lido blanco.

H NMR (400MHz, DMSO-d°): 6 = 8,24 (1H, d), 8,20 (1H, d),
7,86-7,99 (4H, m), 6,86 (1H, 4), 6,80(1H, d), 6,58 (1H,
m), 5,99 (2H, s), 3,60-3,70 {(1lH, m), 2,90-2,95 (1H, m),
1,85-1,98 (4H, m), 1,25-1,45 (4H, m) ppm.

Preparacién 40 1 Ester terc-butilico del &cido anti- (4-
amino-ciclohexil) -carbamico

Q leo\f";

Se disolvié anti 1,4-diamino ciclchexano (18,27 g,
0,16 moles) en diclorometano (80 ml) y la solucién se en-
frio a 0°C en atmdsfera de nitrégeno. Se mantuvo la mez-
cla de reaccién a 0°C y se adiciond una disolucién de di-
carbonato de di-terc-butilo (6,98 g, 0,032 moles) en di-
clorometano (70 ml) gota a gota durante un periodo de 5
horas. La mezcla de reaccién se agitd a temperatura am-
biente durante 16 horas adicionales y se lavé con agua

H,

(200 ml). Se separS la capa orgdnica, se extrajo con una
disolucién acuosa al 10% de Acido citrico (200 ml) y se
descargbé la fase orgédnica. E1 pH de la fase acuosa se in-
cremento a pH>8 por adicién de 0,88 de amoniaco y se ex-
trajo con diclorometano (3 veces 150 ml). Se combinaron
los extractos, se secaron sobre sulfato de magnesioc an-

3¢/
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hidro y se retir6 el disolvente a vacio para dar el éster
terc-butflico del acido anti- (4-amino-ciclohexil) -
carbémico (4,83 g) como un sélido.

H NMR (400MHz, CDCl,): 8 = 4,35 (s ancho, 1 H), 4,55 (s
ancho, 1H}, 3,40 (s ancho, 1lH), 2,60-2,65 (m, 1H), 1,80-
2,00 (m, 4H), 1,10-1,50 (m, 14H) ppm.

LRMS (electropulverizacién): m/z [M+H]® 215.

PreparaciSn 41: Acido 2-cloro-5-fluoronicotinico

0

F
OH

N
v
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Se disolvid 2-cloro-5-fluoro-nicotinoatec de etilo (50,4

g, 0,247 moles) (véase referencia J. Med. Chem., 1993, 36

{18), 2676-88) en tetrahidrofurano (350 ml) y se adiciond
una disolucidén acuosa 2 M de hidrdxido de litio (247 ml,
0,495 moles). Se agitd la wmezcla de reaccién a temperatu-
ra ambiente durante 3 dias. El pH de la solucién se redu-
jo a pHl1 por adicién de &cido clorhidrico 6 N y se extra-
jo con diclorometanc (3 veces). Los extractos combinados
se secaron sobre sulfato de magnesio anhidro y se retiré
el disolvente a vacioc para dar un s6lido que se trituré
con éter dietilico y se secd a vacio para dar &cido 2-
cloro-5-fluoronicotinico (40,56 g) como un s8lido blanco.
'H NMR (400MHz, DMSO-d"): § = 8,20 (1H, s), 8,62 (1H, )
ppm.

LRMS (electropulverizacidn): m/z [M+H]" 174.

Preparacién 42a : sin:anti 80:20 Ester terc-butilico del

dcido (4-amino-ciclchexil) -carbémico

362,
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Se disolvié sin:anti 80:20 1,4-diamino ciclohexano
{20 g, 0,175 moles) en diclorometano (160 ml) y se enfrié
la solucién a 0°C en atmb6sfera de nitrdgeno. La mezcla de
reaccién se mantuvo a 0°C y se adicioné gota a gota una
disolucién de dicarbamato de di-t-butilo (7,65 g, 0,035
moles} en diclorometano (40 ml) sobre un periodo de 5
horas. Se agité la mezcla de reaccién a temperatura
ambiente durante 16 horas adicionales y se lavé con agua
(200 ml). Se separd la capa orgédnica, se extrajo con una
disolucién acuosa al 10% de acido citrico (200 ml) y se
descargd la fase orgdnica. El pH de la fase acucsa se in-
cremento a pH>B por adicidn de 0,88 de amoniaco y se ex-
trajo con diclorometanc (2 veces 150 ml). Se combinaron
los extractos organicos, se secaron sobre sulfato de mag-
nesio anhidro y se retiré el disolvente a vacio. Se tri-
turé el residuo con pentano para dar sin:anti 80:20 éster
terc-butilico del 4&cide (4-amino-ciclohexil)-carbamice
(5,143 g) como un s6lido.
H NMR {(400MHz, CDCl,): & = 4,60 (s ancho, 0,8H), 4,36 (s
ancho, 0,2H), 3,63 (s ancho, 0,8H), 3,39 (s ancho, 0,2H),
3,80-3,86 (m, O0,8H), 2,60-2,65 (m, 0,2H), 1,96-2,00 (m,
0,2H), 1,80-1,86 (m, 0,2H), 1,10-2,75 (m, ~17H) ppm.
LRMS (electropulverizacién) m/z [M+H]}" 215.
Preparacisn 42b: Ester terc-butflico del &cido sin- (4-
amino-ciclohexil) -carbémico

&
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Se mezcld paladio al 5% sobre carbém vegetal (5 g)
con tolueno (10 ml) y se afiadié a éster terc-butilico del
dcido (4-azido-ciclohexil)-carbdmico (170 g, 0,71 mol,
véase WO 99/54284) en metanol (400 ml). La mezcla se
hidrégeno (80 atmdsferas) a temperatura ambiente durante
18 horas y después se filtré. El disolvente se evapord a
vacio y el residuo se trituré con acetato de etilo (50
ml) y después con hexano (200 ml). E1 s6lido obtenido se
aisldé por filtracidén, se disclvié en acetato de etilo
(600 ml) y se filtré a través de Celite®. El filtrado se
concentrd a vacio para dar un lodo que se diluyé con
hexano (300 ml). El sélido obtenido se aisld por filtra-
cién y se lavd con acetato de etilo en hexano (20:80).
Las aguas madres se combinaron y evaporaron a vacio, el
residuo se purificé por cromatografia sobre gel de silice
utilizando acetato de etilo y después metanol como elu-
yente. El material obtenido se cristalizé en acetato de
etilo y hexano y se combindé con la primera cosecha para
dar éster terc-butilico del dcide sin- (4-amino-
ciclohexil) -carbamico como un sélido blanco (76 g).

p-f. 88-90°C,

Preparacién 43: Ester terc-butilico del &cido sin-{4-[(2-
cloro-5-fluoro-piridin-3-carbonil) -amino] -ciclohexil}-
carbémico
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Se afladieron &cido 2-cloro-5-fluoronicotinico (1 g,
5,7 mmol, véase la Preparacién 41), hidrocloruro de 1-(3-
dimetilaminopropil-3-etilcarbodiimida (1,2 g, 6,27 mmol)
y e hidrato de l-hidroxibenzotriazol (0,847 g, 6,27 mmol)
a- éster terc-butilico del &cido (4-amino-ciclohexil)-
carbamico (1,28 g, 5,98 mmol, véase la Preparacidén 42b)
en N,N-dimetilformamida (20 ml) conteniendo trietilamina
(2,38 ml, 17 mmol). La mezcla se agit6é durante 18 horas y
después se repartid entre acetato de etilo y agua. La so-
lucidén organica se lavdé con agua y después con solucién
saturada de cloruro de sodio, se sect sobre sulfato de
magnesio y se evapord a vacio. El residuo se purificd por
cromatografia sobre gel de silice utilizando ciclohexano
en acetato de etilo (40:60) para dar éster terc-butilico
del 4cido sin-{4-((2-cloro-5-fluoro-piridin-3-carbonil)-
amino) -ciclohexil}-carb&mico (1,01 g).
‘H NMR (400MHz, CDCl,): 6 8,33 (1H, d), 7,80 (1H, m), 6,67
(1H, s), 4,54 (1H, m), 4,16 (1H, m), 3,64 (1H, s), 1,86
(6H, m), 1,76 (2H, m), 1,27 (9H, =8).
LCMS (electropulverizacidn): m/z [M+Nal]®' 394, 396
Preparacién 44: Hidrocloruro de 8in-N- (4 -amino-

clclohexil) -2-cloro-5-fluoro-nicotinamida

H, HCI
F N NJO
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Se afladié cloruro de hidrdgeno (4M en 1,4-dioxano,
20 ml) a éster terc-butfilico del &cido sin-{4-[(2-cloro-
S-fluoro-piridin-3-carbonil) -amino] -ciclohexil}-carbamico
(1,01 g, 2,72 mmol, véase la Preparacién 43) en 1,4-
dioxano (10 ml) y se agité durante 1 hora. El disolvente
se evapord a vacio y el residuo se trituré con éter di-
etilico. El material resultante se sec6 a vacio para dar
hidrocloruro de  sin-N-(4-amino-ciclohexil)-2-cloro-5-
fluoro-nicotinamida como un sdlido blanquecino (1,11 g).
H NMR (400MHz, CD,OD): & 8,41 (1H, 4), 7,79 (1H, m), 4,07
(l1H, m), 3,25 (1H, m), 1,88 (BH, m).
LCMS (electropulverizacién): m/z [M+H] 372, 274
Preparacién 45: Sin-2-Cloro-5-fluoro-N-[4-(2-hidroxi-4-

metoxl-benzollamino) -ciclohexil] -nicotinamida

5 H
Far O OH
i H
-
N~ QI

Se afiadié hidrocloruro de 1-(3-dimetilaminopropil-3-
etilcarbodiimida (3,27 g, 17 mmol) a hidrocloruro de sin-
N- {4-amino-ciclochexil) -2-cloro-5-fluoro-nicotinamida (3,5
g, 11,3 mmol, véase la Preparacidn 44), hidrato de 1-
hidroxibenzotriazol (1,69 g, 12,5 mmol) y A&cido 2-
hidroxi-4-metoxibenzoico (1,81 g, 11,31 mmol) en N,N-
dimetilformamida (50 ml) conteniendo trietilamina (8 ml,
57 mmol) . La mezcla se agit6 18 horas y después se evapo-
rd a vacio. El residuo se repartid entre acetato de etilo
Yy agua y la fase orgdnica se secd y se evapord a vacio.
El residuo se purificé por cromatografia sobre gel de si-

O‘CH,

'Y
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lice utilizando acetatc de etilo en pentano (30:70) vy
cambiando después el eluyente de la columna a hidréxido
de amonic y metanol en diclorometano (1:10:90). El1 mate-
rial obtenido se triturd con metanol en diclorometano
(5:95) para dar sin-2-cloro-5-fluoro-N-[4-(2-hidroxi-4-
metoxi-benzoilamine) -ciclohexil] -nicotinamida como un s&-
lido blanco (940 mg).

‘H NMR (400MHz, DMSO-d.): & 12,78 (1H, s), 8,53 (2H, s8),
8,23 (1H, d4), 7,94 (1H, m), 7,84 (1H, 4), 6,43 (1lH, d),
6,38 (1H, s), 3,88 (2H, m), 3,74 (3H, s), 1,73 (8H, m).
LCMS (electropulverizacién): m/z [M+H]" 444, 446
Preparacién 46: Ester terc-butflico del &cido sin- (4-{[2-
(4-fluoro-fenoxi) -piridin-3-carbonil] amino}-ciclohexil) -
carbémico

(¢
0
S Ot
| . H H,C CH,
N o
F

Se afiadié hexafluorofosfato de O- (7-azabenzotriazol-
1-il)-N,N,N',N'-tetrametiluronio (2,24 g, 5,89 mmol) a
dcido 2-(4-fluoro-fenoxi)-nicotinico (0,916 g, 3,93
mmol), base de Hiinig (1,37 ml, 7,86 mmol) y a éster terc-
butilico del acido sin-(4-amino-ciclohexil)-carbamico
(1,01 g, 4,71 mmol, véase la Preparacibén 42-B) en N,N-
dimetilformamida (26,2 ml) y se agité durante 18 horas.
La mezcla de reaccidn se repartid entre agua (100 ml) y
una mezcla de éter dietilico (200 ml) y acetato de etilo
(50 ml). La capa acuosa Be separd y se extrajo con aceta-
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to de etilo (50 ml) y las capas orgénicas combinadas se
lavaron con una solucién saturada de cloruro de sodio, se
secd sobre sulfato de magnesio y se evapord a vacfo. El
residuo se purificé por cromatografia sobre gel de silice
utilizando acetato de etilo en ciclohexano como eluyente
.gradiente de 25:73 a 50:50) para dar éster terc-butilico
del acido gin- (4-{[2- (4-fluoro-fenoxi) -piridin-3-
carbonil] -amino}-ciclohexil) -carbdmico como un 86lido
blanco (1,07 g).

H NMR (400MHz, CDCl1l,): 6 8,60 (1H, 4), 8,20 (1H, d4), 1,91
(lH, d), 1,17 (5H, m), 4,40 (1H, m), 4,19 (1H, B), 3,61
(1H, s), 1,77 (8H, m), 1,42 (SH, 8).

LCMS (electropulverizacibn): m/z [M+Na] 452

Preparaciéna 47 Hidrocloxruro de sin-N- (4-amino-

ciclohexil) -2- (4-fluoro-fenoxi) -nicotinamida

o HE HCI

Se suspendid éster terc-butilico del &acido sin-(4-
{[2- (4-fluoro-fenoxi) -piridin-3-carbonil] -amino}-
ciclohexil) -carbdmico (989 mg, 2,3 mmol, véase la Prepa-
racidén 46) en una solucidén de cloruro de hidrbégeno en 1,4
dioxano (4M, 20 ml) y se agité durante 3,5 horas a tempe-
ratura ambiente, después de lo cual se evaporb el disol-
vente a vacio para dar hidrocloruro de sin-N-(4-amino-
ciclohexil) -2- (4-fluoro-fenoxi) -nicotinamida como un B6-
lido blanco (1,04 g).
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‘H NMR (400MHz, CD,OD): & 8,29 (1H, d), 8,19 (1H, d), 7,22
(SH, m), 4,19 (1H, m), 3,28 (1H, m), 2,94 (6H, m), 1,73
(2H, m).

LCMS (electropulverizacién): m/z [M+H]" 330

Preparacién 48: Sin-2- (4-Fluoro-fenoxi)-N-{4- (imidazol-1-
carbonil) -amino] -ciclohexil}-nicotinamida

H E’/\N
(\ft,(:r“zr
| | H
N

Una solucién de hidrocloruro de sin-N-(4-amino-
ciclohexil) -2- (4-fluoro-fenoxi) -nicotinamida (300 wmg,
0,82 mmol) (véase la Preparacidn 47) y trietilamina (110
ul, 0,82 mmol) en diclorometano (10 ml) se afiadié a lo
largo de 1 hora a una solucién de 1,1'-carbonildiimidazol
(399 mg, 2,46 mmol) en diclorometano (5 ml) en atmb&sfera
de nitrégeno. La mezcla se agitd durante 18 horas y des-
pués se diluyd con agua (10 ml). La solucién organica se
lavo con solucién saturada de cloruro de sodio (10 ml),
se sec6 scbre sulfato de magnesio y se evapord® a vacio.
El residuo se purificé por cromatografia sobre gel de si-
lice utilizando metanol en diclorometano (5:95) para dar
sin-2-(4-fluoro-fenoxi) -N-{4- [ (imidazol-1-carbonil) -
amino] -ciclohexil}-nicotinamida como una espuma blanca
(269 mg) .

'H NMR (400MHZz, CDCl,): & 8,61 (1H, 4), 8,39 (1H, m), 8,21
(1g, d4), 7,99 (1H, d), 7,13 (7H, m), 5,78 (1H, m), 4,623
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(1H, m), 4,00 (1H, m), 1,88 (8H, m).

LCMS (electropulverizacién): m/z [M+H]" 426

Preparacién 49: Hidroclorurc de 4-aminometil-3-fluoro-
fenol

F NH.HCI

HO

Una mezcla de 2-fluoro-4-hidroxi-benzonitrilo (6 g,
43,8 mmol), hidrdxido de paladio (600 mg), etanol (60 ml)
y acido clorhidrico 2N (6 ml) se hidrégeno (4,12 bar) du-
rante 18 horas. La mezcla se filtré a través de Arbocel®
y la torta del filtro se lavé con metanol y los filtrados
se evaporarcon a vacio. El residuo se triturd con éter di-
etilico para dar  hidrocloruro de 4-aminometil-3-
fluorofenol (4,71 qg).
'H NMR (400MHz, DMSO-4.): & 10,26 (1H, d), 8,30 (1H, s),
7,39 (1H, m), 6,63 (2H, m), 3,94 (2H, d).
Preparacién 50: Ester metilico del #&cido anti-4-[(2-
cloro-5-fluoro-piridin-3-carbonil) -aminol] -

ciclohexanocarboxilico

Acido 2-cloro-5-fluoronicotinico (3 g, 17 mmol, véa-
se la Preparacién 41), hidrocloruro de 1-(3-
dimetilaminopropil-3-etilcarbodiimida (4,26 g, 22 mmol) e
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hidrato de 1l-hidroxibenzotriazol (3,46 g, 26 mmol) se
agitaron en N,N-dimetilformamida (20 ml) durante 30 minu-
tos. Se afiadieron hidrocloruro de éster metilico del Aci-
do anti-4-amino-ciclohexanocarboxilico (3,31 g, 17 mmol,
véase la referencia J. Med. Chem. 1977, 20(2), 279) y 4-
metilmorfolina (3,76 ml, 34 mmol) y la mezcla se agitd a
temperatura ambiente durante 18 horas. La mezcla se re-
partid entre agua y acetato de etilo y la solucién orgé-
nica se lavé con una solucidn saturada de cloruro de so-
dio, se secé sobre sulfato de magnesio y se evaporé a va-
cio. El residuo se purific6é por cromatografia sobre gel
de silice utilizando metanol en diclorometano como elu-
vyente {(gradiente de 0:100 a 3:97) y el material aislado
se sec6 a vacio para dar éster metilicc del acido anti-4-
[(2-cloro-5-fluoro-piridin-3-carbonil) -amino] -
ciclohexanocarboxilico como un sélido (4,23 qg).

H NMR (300MHz, CDCl.): d 8,32 (1H, d), 7,83 (1H, m), 6,44
(1H, 4), 3,96 (1H, m), 3,69 (3H, s), 2,16 (5H, m), 1,63
(2H, m), 1,33 (2H, m).

LCMS (electropulverizacién): m/z [M-K]® 313

Preparacién 51: Ester metilico del &dcido anti-{[5-fluoro-
2- (4-fluoro-fenoxi) -piridin-3-carbonil] -amino}-
ciclohexanocarboxilico

Se afiadi6 &ster wetilico del &cido anti-4-[(2-cloro-

33/
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5-fluoro-piridin-3-carbonil)amino] -ciclohexanocarboxilico
(4,22 g, 13 mmol, véase la Preparacién 50) a una mezcla
de 4-fluorofenol (1,5 g, 13 mmol) y carbonato de cesio
(8,71 g, 27 mmol) en N,N-dimetilformamida (30 ml) y se
agitd en atmésfera de nitrdgeno a 60°C durante 18 horas.
La mezcla se repartidé entre agua y acetato de etilo y 1la
solucidén organica se lavé con una solucidén saturada de
cloruro de sodio, se secé sobre sulfato de magnesio y se
evapord a vacio. El residuo se purificé por cromatografia
sobre gel de silice utilizando metanol en diclorometano
como eluyente (gradiente de 0:100 a 2:98) y el material
aislado se secé a vacio para dar éster metilico del &cido
anti-{{5-fluoro-2-(4-fluoro-fenoxi)-piridin-3-carbonil] -
amino}-ciclohexano-carboxilico como un sélido (3,71 g).
‘H NMR (300MHz, CDCl.): & 8,36 (1H, m), 8,02 (1H, d4), 7,72
(1, 4), 7,14 (4H, m), 4,00 (1H, m), 3,70 (3H, s), 2,22
(3H, m), 1,67 (2H, m), 1,30 (2H, m).

LCMS (termopulverizacién): m/z [M]° 390

Preparacién 52: Acido anti-{[5-fluoro-2-(4-fluoro-feno-

x1) -piridin-3-carbonil] -amino}-ciclohexanocarboxflico

Se disolvié éster metilico del &cido anti-{[5-fluo-
ro-2- (4-fluoro-fenoxi)piridin-3-carbonil] amino}-ciclohe-
xano-carboxilico (3,7 g, 9,48 mmol, véase Preparacifn 52)

en una mezcla de tetrahidrofurano (40 ml) y una disolu-

30
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cién de hidréxido de litio 1M (19 ml, 19 mmol) y se agité
en atmdsfera de nitrdgeno durante 18 horas. Se adicioné
dcido clorhidrico 2N (10 ml) y la mezcla se extrajo con
diclorometano (3 veces). Se lavaron las soluciones orgi-
nicas combinadas con una disolucién saturada de c¢loruro
de sodio, se sec6 sobre sulfato de magnesio anhidro y se
evapord a vacio. El residuo se triturd con éter dietilico
y el s6lido obtenido se secd a vacio para dar &cido anti-
{(5-fluoro-2- (4-fluoro-fenoxi) -piridin-3-carbonil] amino) -
ciclohexanocarboxilico (2,45 g).

‘K NMR (300MHz, CDCl,}): § 12,0 (1H, s), 8,29 (1H, d), 8,20
(1H, d4), 7,95 (1H, d), 7,21 (4H, m), 3,70 (1H, m), 2,17
(1H, m), 1,921 (4H, m), 1,34 (4H, m).

LCMS (termopulverizacién): m/z [M] " 376

Preparacién 53 : Ester bencilico del &cido sin-4-[(2-
cloro-piridin-3-carbonil)amino] ciclohexanocarhoxilico

e

Se suspendid &cido 2-cloronicotinico (2 g, 12,69
mmol) en diclorometano (320 ml) en atmésfera de nitrége-
no, se adiciond cloruro de oxalilo (3,32 ml, 38 mmol) y
entonces se adicion6é una gota de N,N-dimetilformamida y
la mezcla se agit6 durante 3 horas. Se evapord el disol-

vente a vacio y el residuo se disolvid en diclorometano
{110 ml). Se adicioné una solucién del tosilato del &ster
bencilico del 4&cido sin-4-amino-ciclohexanocarboxilico
(6,18 g, 15,23 mmol, véase preparacién 62) y trietilamina
(5,31 ml, 38 mmol) en diclorometano {50 ml) y la mezcla
se agité en atmSsfera de nitrégeno durante 18 horas. lLa

33
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mezcla de reaccidn se lavdé con agqua (2 veces 100 ml), con
disolucidn saturada de cloruro de sodio (100 ml), se secé
sobre sulfato de magnesioc y se evapord a vacio. Se disol-
vié el residuo en diclorometano (50 ml), se lavé con di-
solucién de &cido citrico (50 ml), con disolucién satura-
da de cloruro de sodio se secd y se evaporé a vacio para
dar éster bencilico del &cido sin-4-[(2-cloro-piridin-3-
carbonil)amino] ciclchexanocarboxilico como un sé6lido na-
ranja (4,80 g).

‘H NMR (400MHz, CDCl,): & 8,43 (1H, m), 8,06 (1H, m), 7,631
(6H, m), 6,44 (1H, m), 5,11 (2H, s8), 4,16 (1H, m), 2,37
(l1H, m), 1,94 (2H, m), 1,73 (BH, m).

LCMS (electropulverizacién): m/z [M+Na]® 395, 397
Preparacién 54 : Ester bencilico del &cido sin-4-{[(2-(4-

fluoro-fenoxi) -piridin-3-carbonil) amino] ciclohexanocarbo-
xilico

Se adicioné é&ster bencilico del &cido sin-4-[(2-
cloro-piridin-3-carbonil)amino] ciclohexanocarboxilico (2
g, 5,36 mmol, véase Preparacién 53) a una mezcla de 4-
fluorofenol (661 mg, 5,90 mmol) y carbonato de cesio
(3,495 g, 10,72 wmol) en N,N-dimetilformamida (20 wml) ¥y
se agitd en atmdsfera de nitrfigeno a 55°C durante 18
horas. Se reparti6 la mezcla entre agua (20 ml) y acetato

3%
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de etilo (30 ml) se lavé la solucidén orgédnica con una di-
golucién saturada de cloruro de sodio (20 ml), se secéd
sobre sulfato de magnesio y se evapor® a vacio. Se puri-
ficé el residuo por cromatografia sobre gel de silice em-
pleando metanol en diclorometano como eluyente (gradiente
de 0:100 a 1:99) para dar éster bencilico del &cido sin-
4-{[(2-(4-fluoro-fenoxi) -piridin-3-carbonil)amino] ciclo-
hexanocarboxilico como un sélido blanco (1,078 g).

H NMR (400MHZz, CDCl,): & 8,78 (1H, 4), 8,17 (1H, 4), 7,91
(1H, d), 7,28 (SH, m), 7,10 (SH, m), 5,04 (2H, s), 4,20
(1H, m), 2,52 (1H, m), 1,80 (8H, m).

LCMS (electropulverizacién): m/z [M+Na]l® 449

Preparacién 55 1 Acido s8in-4-{[(3-(4-fluoro-fenoxi) -
piridin-3-carbonil) amino] ciclohexanocarboxilico

0

Se adiciondé paladio al 10% sobre carbono (250 mg) a
éster bencilico del &cido sin-4-{[(2-(4-fluoro-fenoxi)-
piridin-3-carbonil)amino] ciclohexanocarboxilico (1,07 g,
5,36 mmol, véase Preparacifn 54) en metanol (25 ml). La
mezcla se hidrégeno a 60 psi (4,14 bar) durante 30 minu-
tos y a continuacién se filtro a través de Arbocel®. Se
lavé la torta del filtro con metanol y los filtrados com-
binados se evaporaron a vacio. El residuo se purificé por
cromatograffa sobre gel de silice empleando metanol en

LYY
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diclorometano (gradiente 0:100 a 1:99) para dar &cido
sin-4-{{(2-(4-fluoro-fenoxi) -piridin-3-carbonil)amino]ci-
clohexanocarboxilico como un polvo blanco (363 mg).

‘H NMR (400MHz, CD,OD): 8§ 8,39 (1H, d), 8,24 (1H, 4), 8,17
(11, d4), 7,16 (S5H, m), 4,10 (1H, m), 2,48 {(1H, m), 1,89
(2H, m}), 1,77 (6H, m)

LCMS (termopulverizacién): m/z [M]* 359

Preparacién 56 : f£ster bencilico del &cido min-4-[(2-

cloro-5-fluoro-piridin-3-carbonil)aminoc] ciclohaxanocarbo-
xilico

Se suspendié acido 2-cloro-5-fluoronicotinice (1 g,
5,7 mmol, véase preparacidén 41) en diclorometano (80 ml)
en atmésfera de nitrbégeno Se adiciondé cloruro de oxalilo
(1,49 ml, 17,1 mmol) y a continuacién una gota de N,N-
dimetilformamida y la mezcla se agité durante 1,25 horas.
Se evapor6 el disolvente a vacio y se disolvid el residuo
en diclorometanc (60 ml). Se adiciond una suspensién del
tosilato del é&ster bencilico del &cido 4-amino-
ciclohexanocarboxilico (2,77 g, 6,84 mmol, véase prepara-
cién 62) y trietilamina (2,38 ml, 17,1 mmol) en dicloro-
metano (20 ml) y la mezcla se agitd en atmbSsfera de ni-
trégeno durante 18 horas. Se lavdé la mezcla con agua (2
veces 75 ml) una disolucién saturada de cloruro de sodio
(100 ml), se secd sobre sulfato de magnesio anhidro y se
evapord a vacio. El residuo se purificé por cromatografia
sobre gel de silice empleando metancl en diclorometano
como eluyente (gradiente de 0:100 a 1:99) para dar é&ster
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bencilico del 4&cido sin-4-[(2-cloro-5-fluoro-piridin-3-
carbonil)amino] ciclohexanocarboxilico como un sélido na-
ranja (2,18 g).

‘H NMR (400MHz, CD,OD): & 8,30 (1H, d), 7,87 (1H, m), 7,33
(5H, m), 6,64 (1H, s), 5,12 (2H, s), 4,14 (1H, m), 2,55
(l1H, m), 1,93 (2H, m), 1,79 (4H, m), 1,68 (2H, m).

LCMS (termopulverizacién): m/z [M+NH,]' 408

Preparacién 57 : Ester bencf{lico del &cido sin-4-{[2-
(bengo(l,3]dloxol-5-iloxi) -5-fluoro-piridin-3-carbonil] -
amino] ciclohexanocarboxilico

Se adicionaron carbonato de cesio (3,38 g, 10,38
mmol) y 3,4-metilendioxifenocl (78 mg, 5,71) a una solu-
cién del éster bencilico del a&cido sin-4-[(2-cloro-5-
fluoro-piridin-3-carbonil)amino] ciclohexanocarboxilico
(2,03 g, 5,19 mmol, véase Preparacién 56) en N,6N-
dimetilformamida (20 ml) y la mezcla se agité en atmébsfe-
ra de nitr6geno durante 18 horas a 55°C. Se repartié 1la
mezcla entre agua (30 ml) y acetato de etilec (30 ml), se
lav6é la solucidn orgdnica con una disolucién saturada de
cloruro de sodio (30 ml), se secé sobre sulfato de magne-
8io anhidro y se evaporé a vacio. El residuo se purificéd
sBe purificé por cromatografia sobre gel de silice usando
dicl rometano como eluyente para dar éster bencilico del

LA
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dcido sin-4-{[2- (benzo[l,3]dioxol-5-iloxi)-S5-fluoro-piri-
din-3-carbonil] amino] ciclohexanocarboxfilico como un s6l1i-
do naranja (2,07 g)

‘H NMR (400MHz, CDCl,): & 8,34 (1H, m), 8,06 (1H, m), 8,00
(1H, m), 7,31 (5H, m), 6,80 (1K, d), 6,65 (1H, m), 6,59
(l1H, m), 6,00 (2H, s), 5,09 (2H, s), 4,19 (1H, m), 2,34
(1H, m), 1,80 (8H, m).

LCMS (electropulverizacién): m/z [M+Na]® 515

Preparacién 58 : Acido sin-4-{[2- (benzo[l,3]dioxol-5-il-
oxi) -5-fluoro-piridin-3-carbonil] amino] ciclohexanocarbo-
xilico

Se adicioné paladio sobre carbono al 10% (50 mg) a
éster bencilico del &cido sin-4-{[2-(benzo[l,3]dioxocl-5-
iloxi) -5-fluoro-piridin-3-carbonil] amino] ciclohexanocar-
boxilico (200 mg, 0,406 mmol, vé&ase Preparaciém 57) en
metanol (5 ml). La mezcla se hidrbgeno a 60 pei (4,14
bar) durante 2 horas y a continuacién se filtro a través
de Arbocel®. Se lavdé la torta del filtro con metanol y
los filtrados combinados se evaporaron a vacio. El resi-
duo se purificé por cromatografia sobre gel de silice em-
pleando metanol en diclorometano (2:98) para dar &cido
sin-4-{[2- (benzo[l, 3)dioxol-5-iloxi) -5-fluoro-piridin-3-
carbonil] aminoj ciclochexanocarboxilico c¢omo wun 86lido
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blanco (50 mg).

‘H NMR (400MHz, CDCl,}): & 8,30 (1H, m), 8,01 (2H, m), 6,79
(1H, 4), 6,66 (1H, d), 6,57 (1H, m), 5,97 (2H, s), 4,18
(1H, m), 2,53 (1H, m), 1,79 (8H, m).

LCMS (electropulverizacidn): m/z [M+Na]® 425

Preparacién 59 : Tosilato del é&ster bencilico del &cido
sin-4-amino-ciclohexanocarboxilico

0=S—0H
0 :
NH!
0

CH,

Se disolvid &cido 4-amino-ciclohexanocarboxilico (10
g, 69,9 mmol) en acido clorhidrico 1N (70 ml, 70 mmol) y
la mezcla se evapord a vacio. El residuo se secd por des-
tilacién azeotrdpica con tolueno ( 2 veces 50 ml). Se
adicionaron alcohol bencilico (36 ml, 0,25 mmol), tolueno
{220 ml) y acido p-toluenosulfébnico hidrato (15,9 g, 83,6
mmol) y la mezcla se calentd a reflujo durante 24 horas
usando una trampa de Dean Starke. Se enfrid a temperatura
ambiente la mezcla de reaccién y se afladid éter dietilico
(100 ml). se aisld el s6lido formado por filtracidn y se
lavd con éter dietilico y se secS a vacioc a 40°C para dar
el compuesto del titulo (27,3 g).
LCMS (electropulverizacidn): m/z [M+Na]‘ 283

Preparacién 60: Acido 2-(3,4-Difluoro-fenoxi)-5-fluoro-
nicotinico
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Se secd sobre sulfateo de magnesio una solucién de
3,4-difluorofencl (29,25 g, 225 mmol) en dioxano (300
ml), después se filtrdé., Se afladieron 2-cloro-5-fluoro-
nicotinocato de etilo (J. Med. Chem., 1993, 36(18), 2676-
88) (30,6 g, 150 mmol) y carbonato de cesio recién secado
(73,2 g, 225 mmol) y la reaccién se agitdé a reflujo du-
rante 18 horas. La mezcla enfriada se concentrd a vacio,
el residuo se repartié entre agua (1500 ml) y éter (1500
ml), y las capas se separaron. La fase acuosa se extrajo
adicionalmente con éter y las soluciones orgdnicas combi-
nadas se lavaron con solucién saturada de bicarbonato de
sodio, agqua, después salmuera, se secd sobre sulfato de
magnesio y se evapor6 a vacio para dar un aceite marrén
(48,4 g}. Se agitd6 enérgicamente una mezcla de este éster
intermedio y una solucién de hidrdxido de litio 1N (450
ml), en tetrahidrofurano (450 ml), a temperatura ambiente
durante 18 horas. El tetrahidrofurano se separd a vacio y
la solucibfn acuosa residual se aciduldé a pH 5 utilizando
dcido clorhidrico 2N (aproximadamente 150 ml). La solu-
cién se lavd con éter (2 veces) y después se acidulé por
adicibén de mds &cido clorhidrico 2N (150 ml). El precipi-
tado resultante se filtr6 y se sec6 para proporcionar el
compuesto del titulo como un sélido blanco (25,92 g).

'H NMR (400 MHz, CD,OD): & 6,94 (1H, m), 7,10 (1H, m),
7,25 (1H, dd), 8,14 (2H, m).
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Preparacisn 61: Ester terc-butilico del &cido sin-[4-(2-

hidroxi-5-metil-benzoillamino) -ciclohexil] -carbémico

SSUSR R

Se afladieron base de Hinig (8,72 g, 67,5 mmol) se-
guido por hidrato de 1-hidroxibenzotriazol (6,99 g, 51,75
mmol) a una solucidn de la amina procedente de la prepa-
racion 42B (9,64 g, 45 mmol) en diclorometano (110 ml), y
la suspensidén se agitdé durante 5 minutos. Después se afla-
dieron en porciones hidrocloruro de 1-(3-dimetilamino-
propil) -3-etilcarbodiimida (11,22 g, 58,5 mmol) seguido
por &cido S5-metil-salicilico (6,33 g, 41,6 mmol), y la
reaccién se agitd a temperatura ambiente durante 48 hor-
as. La mezcla se diluyé con diclorometano (200 ml), y se
lavé con agua (250 ml). La capa acuosa se acidul6 a pH 2
utilizando &acido clorhidrico 2M y se volvid a repartir
con la capa orgdnica. Esta fase organica se separ$, se
lavé con agua, se secO sobre sulfato de magnesio y Be
evapord a vacio. El aceite naranja residual se triturd
con acetato de etilo y después con éter, el sélido re-
sultante se filtrd, se lavd con éter y se sec6é a vacio
para proporcionar el compuesto del titulo como un sdlido
cristalino blanco, (9,95 g).

‘H NMR (400 MHz, CD,OD): & 1,38 (9H, ®), 1,55 (4H, wm),
2,22 (3H, s), 3,40 (1H, m), 3,82 (1H, m), 6,66 (1H, m),
6,75 (1H, s), 7,15 (1H, d), 7,69 (1H, s), 8,38 (1H, 4),
12,08 (1H, 8).

LCMS (electropulverizacibn): m/z [M+Nal® 371
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Preparacién 62: Hidrocloruro de sin-N-(4-amino-ciclobe-
xil) -2-hidroxi-5-mstil-benzamida

Una solucién de la amina protegida procedente de la
preparacién 61 (9,8 g, 28,1 mmol) en diclorometano seco
(600 ml) se enfrié a 4°C, y se purgd con nitrégeno. Esta
solucién se satur6 con gas clorurc de hidrégeno, y des-
pués se agitd durante 3 horas m&s. La mezcla se concentrd
a vacio, y el residuo se destild azeotrépicamente con di-
clorometano. El producto se triturd con éter, y el s&lido
resultante se filtro, y se secd para proporcionar el com-
puesto del titulo (7,6 g).

‘H NMR (400 MHz, DMSOd.): & 1,55-1,92 (8H, m), 2,10 (3H,
), 3,10 (1H, wm), 3,90 (1H, m), 6,80 {1H, d), 7,15 (1H,
dy, 7,73 (1H, s), 8,00 (3H, s), 8,35 (1H, s), 11,35 (1H,
s).

LCMS (electropulverizacifn): m/z [M+H]' 249

Preparacién 63: Ester terc-butilico del kcido sin- (4-{[2-

(3,4-difluoro-fenoxi) -5-fluoro-piridin-3-carbonil] -ami -
no}-ciclohexil) -carbémico

8L
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Se mezclS el é&ster terc-butilico del &cido sin-{4-
[(2-cloro-5-fluoro-piridin-3-carbonil) -amino] -ciclohe-
xil})-carblmico (500 mg, 1,35 mmol, véase Preparacifn 43)
con 3,4-difluorofencl (280 mg, 2 mmol) y carbonato de ce-
sio (2,2 g, 6,7 mmol) en N-metilpirrolidinona (10 ml) y
se calenté a 80°C durante 16 horas. La mezcla de reaccién
se enfrié hasta la temperatura ambiente y el disolvente
se concentrd a vacio. El residuo se disolvié en una diso-
lucibébn de hidré6xido de sodio 1IN y la disolucién se extra-
jo con acetato de etilo (4 veces, 25 ml). Las disolucio-
nes organicas combinadas se lavaron con una disolucién de
dcido citrico al 10% (2 veces, 20 ml) y salmuera (20 ml),
después se secd sobre sulfato de magnesio y se concentrb
a vacio. El residuo se purific6é por cromatografia sobre
gel de silice utilizando acetato de etilo en pentano como
eluyente (50:50) para dar el éster terc-butilico del &ci-
do sin-(4-{{2-(3,4-difluoro-fenoxi)-5-£fluoro-piridin-3-
carbonil] -amino}-ciclohexil) -carbdmico como un s6lido
blanco (340 mg).

LCMS (electropulverizacién): m/z [M+H]" 466
Preparacién 64: Sin-N- (4-Amino-ciclohexil) -2-(3,4-difluo-
ro-fenoxl) -5-fluoro-nicotinamida

353
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Se disolvid el éster terc-butilico del acido sin- (4-
{[2-(3,4-difluoro-fenoxi)-5-fluoro-piridin-3-carbonil] -
amino}-ciclohexil)-carbamico (11,25 g, 24,2 mmol, véase
Preparacién 63) en diclorometano (200 ml) a 0°C. Se bur-
bujeé gas cloruro de hidrégeno dentro de la disolucién
con agitacién durante 45 minutos y la mezcla se agitd a
0°C durante 20 minutos més. La mezcla de reaccibén se con-
centrb6 a vacio y el residuo se disolvié en una disolucibn
de hidréxido de sodio 1IN. La disolucidén acuosa se extrajo
con diclorometano. Las fases se separaron y la disolucién
organica se secd sobre pulfato de magnesio y Be concentrd
a vacio para dar sin-N-{(4-Amino-ciclohexil)-2-(3,4-di-
fluoro-fenoxi) -5-fluoro-nicotinamida (7,36 g).

LCMS {(electropulverizacidn): m/z [M+H]" 366
Preparacisn 65: Ester terc-butilico del &cido sin- [4-(2-
hidroxi-4-metil-benzoilamino) -ciclohexil] -carb&mico
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Se adicion6 acido 4-metilsalicilico (3,5 g, 23 wmmol)
a una mezcla del éster terc-butilico del &acido sin- (4-
amino-ciclohexil) -carbamico (5,35 g, 25 mmol, véase Pre-
paracibén 42-b) hidrato de 1l-hidroxibenzotriazol (3,88 g,
28,8 mmol), hidrocloruro de 1, (3-dimetilaminopropil-3-
etilcarbodiimida (6,23 g, 32,5 mmol) y diisopropiletila-
mina (4,84 g, 37,5 mmol) en diclorometano (65 ml). La
mezcla se agitd a temperatura ambiente durante 72 horas y
se diluyd con diclorometano (100 ml). Se afiadié6 agua (150
ml) y la capa acuosa se acidul6é a pH 3 por adicidén de
dcido clorhidrico 2M. Las fases se separaron y la fase
organica se lavd con agua (2 veces, 100 ml) y se sec6 BoO-
bre sulfato de magnesio. La disolucibén orgénica se con-
centrd a vacio y el residuo se triturd con acetato de
etilo caliente para dar el éster terc-butilico del &acido
sin- [4- (2-hidroxi-4-metil-benzoilamino) -ciclohexil] -
carbamico (5,2 g).
LCMS (electropulverizacibn): m/z {[M+Na]' 371
Preparacién 66: Hidrocloruro de sin-N-(4-amino-ciclohe-
xil) -2-hidroxi-4-mstil-bensamida

o)~

o

HO

Se suspendié el éster terc-butilico del &acido sin-
[4- (2-hidroxi-4-metil-benzoilamino) -ciclohexil] -carb&mico
‘5,1 g, 14,6 mmol, véase Preparacién 65) en diclorometano
(400 ml) y se enfrié a 0°C. La mezcla se purgd bajo ni-
trégeno y se burbujed gas cloruro de hidrdgeno dentro de
la mezcla durante 10 minutos para dar una disolucién sa-
turada. La mezcla de reaccién se agitd a 4°C durante 3
horas y después se concentré a vacio. El residuo se co-

5%
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evapord con diclorometano (2 veces) y se triturb con és-
ter dietilico. El1 productc obtenido se aislé por filtra-
cién y se lavé con éter dietilico para dar el hidrocloru-
ro de sin-N- (4-amino-ciclohexil)-2-hidroxi-4-metil-benza-
mida como un s8lido blanco (4,21 q).

LCMS (electropulverizacidén): m/z [M+H]® 249

Preparacién 67: Sin-2-Cloro-5-fluoro-N-[4-(2-hidroxi-4-
metil-benzoilamino)-ciclohexil] -nicotinamida

[
S
N C

Se afiadié hidrocloruro de 1-(3-dimetilaminopropil) -
3-etilcarbodiimida (1,68 g, 5,85 mmol) a hidrocloruro de
sin-N- (4-amino-ciclohexil) -2-hidroxi-4-metil-benzamida (2
g, 7,02 mmol) (véase Preparacidén 66), dacido 2-cloro-5-
fluoronicotinico (1,03 g, 5,85 mmol, véase Preparacién
41), hidrato de l-hidroxibengzotriazol (0,95 g, 7,02 mmol)
y diisopropiletilamina (4,6 ml, 26,3 mmeol) en diclorome-
tano (50 ml) y la mezcla se agit6 a temperatura ambiente
bajo atmésfera de nitrfgeno durante 16 horas. Se afiadid
mas hidroclorurc de 1-(3-dimetilaminopropil)-3-etilcarbo-
diimida (0,56 g, 2,9 mmol) y la mezcla se agitdé durante 2
horas mids. La mezcla de reaccidon se repartibé entre éacido
clorhidrico 1N y diclorometano. Las fases se separaron y
la capa acuocsa se extrajo con diclorometanc (2 veces).
Las soluciones orginicas combinadas se secaron sobre sul-
fato de magnesio y se concentraron a vacio. El producto
obtenido se recristalizé de acetato de isopropilo para
dar la sin-2-Cloro-5-fluoro-N-[4-(2-hidroxi-4-metil-ben-
zoilamino) -ciclohexil] -nicotinamida como un sélido blanco
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(1,3 g).

LCMS (electropulverizacibn): m/z [M+H]® 406

Preparacién 68: Sin-2-Cloro-5-fluoro-N-[4-(2-hidroxi-5-
metil-benzoilamino) -ciclohexil] -nicotinamida

HO

cH,

A\

Se afiadié hidrocloruro de 1-(3-dimetilaminopropil) -
3-etilcarbodiimida (245 mg g, 3,9 mmol) a una mezcla de
hidrocloruro de sin-N-(4-amino-ciclohexil)-2-hidroxi-5-
metil-benzamida (1 g, 3,5 mmol, véase Preparacibébn 62),
hidrato de 1l-hidroxibenzotriazol (492 mg, 3,7 mmol) vy
Acido 2-cloro-5-fluoronicotinico (0,65 g, 3,7 mmol, véase
Preparacién 41), y trietilamina (0,96 ml, 8,75 mmol) en
N,N-dimetilformamida (20 ml) y la mezcla se agitd a tem-
peratura ambiente durante 16 horas. La mezcla de reaccidén
se concentrd a vacio y el residuo se reparti6 entre ace-
tato de etile y agua. Las capas se separaron y la capa
organica se sect sobre sulfato de magnesio y se concentrd
a vacio para dar sin-2-cloro-5-fluoro-N-[4-(2-hidroxi-5-
metil-benzoilamino) -ciclohexil] -nicotinamida (1 g).

LCMS (electropulverizacién): m/z [M+H] ™ 406
Preparacidn 69: Ester terc-butilico del &cido sin- [4-(2-
hidroxi-3-metil-benzoilamino)-ciclohexil] -carbémico
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Se afiadié acido 3-metilsalicilico (2,74 g, 18 mmol)
a una mezcla del éster terc-butilico del &cido sin- (4-
amino-ciclohexil) -carbamico (4,28 g, 20 mmol, véase Pre-
paracién 42-b), hidrato de 1l-hidroxibenzotriazol (3,19,
24 mmol), hidrocloruro de 1-(3-dimetilaminopropil)-3-
etilcarbodiimida (4,97 g, 26 mmol) y diisopropiletilamina
(3,87 g, 30 mmol) en diclorometano (45 ml). La mezcla se
agitd a temperatura ambiente durante 40 horas y se repar-
tié entre diclorometano y agua (75 ml). La capa acuosa se
extrajo con diclorometano y las fases organicas combina-
das se secaron sobre sulfato de magnesio y se concentra-
ron a vacié. El producto obtenido se aisldé por filtracién
para dar el éster terc-butilico del &cido sin-[4-(2-
hidroxi-3-metil-benzoilamino) -ciclohexil] -carbémico (1,14
gl.
LCMS (electropulverizacidn): m/z [M+H]" 349
Preparacién 70: Hidrocloruro de sin-N-(4-amino-ciclohe-
xil) ~2-hidroxi-3-metil-benzamida

0

El éster terc-butilico del &acido sin-[4-(2-hidroxi-
3-metil-benzoilamino) -ciclohexil) -carbamice (1,14 g, 3,3

&
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mmol, véase Preparacibn 69) se suspendié en diclorometano
(17 ml) y Be enfridé a 0°C. Se burbujef6 gas cloruro de
hidré6geno a la mezcla durante 20 minutos y la mezcla se
calent6 hasta la temperatura ambiente y se agité durante
16 horas. Se burbujeé cloruro de hidrSgeno a la mezcla
durante 15 minutos més y la mezcla se agitd a temperatura
ambiente durante 15 minutos. Se afiadi6 metanocl a la mez-
cla de reaccidén y el disolvente se concentré a vacio para
dar el hidrocloruro de sin-N-(4-amino-ciclohexil)-2-
hidroxi-3-metil-benzamida (0,96 g).

LCMS (electropulverizacién): m/z [M+H]" 249

Preparacién 71: Sin-2-Cloro-5-fluoro-N-[4-(2-hidroxi-3-
metil-benzoilamino) -ciclohexil] -nicotinamida

F b M
| H
P
N Cl

Se afiadié hidrocloruro de 1-(3-dimetilaminopropil) -
3-etilcarbodiimida (0,81 g, 4,24 mmol) a una mezcla de
hidrocloruro de sin-N-(4-amino-ciclohexil)-2-hidroxi-3-
metil-benzamida (0,96 g, 3,4 mmol, véase Preparacibmn 70),
hidrato de l1l-hidroxibenzotriazol (459 mg, 3,4 mmol), &ci-
do 2-cloro-5-fluoronicotinico (497 mg, 2,8 mmol, véase
Preparacién 41), y diisopropilamina (2,2 ml, 12,7 mmol)
en diclorometano (20 ml) y la mezcla se agitd a tempera-
tura ambiente durante 16 horas. La mezcla de reaccifn se
concentrd a vacio y el residuo se reparti6 entre dicloro-

metano y agua. Las capas se separaron y la capa organica
se lavé con una disolucién de Aacido citrico al 10%, se
secd sobre sulfato de magnesio y se concentrd a vacio pa-
ra dar 1la sin-2-cloro-5-fluoro-N-[4-(2-hidroxi-3-metil-
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benzoilamino) -ciclohexil] -nicotinamida (0,71 g).

LCMS (electropulverizacién): m/z [M+H]" 406

Preparacién 72: Ester etilico del &cido 2-(3,4-dicloro-
fenoxi) -5-fluoro-nicotinico

FI D/\GH,

R
o
N

Se disolvieron 2-cloro-5-fluoronicotinato de etilo
(5,09 g, 25 mmol, véase referencia J. Med. Chem., 1993,
36(18) 267-88) y 3,4-diclorofenol (6,11 g, 37,5 mmol) en
l,4 dioxano y la disolucién se purgd con argbn. Se afiadid
carbonato de cesio anhidro (12,21 g, 37,5 mmol) y la mez-
cla se calent6 a reflujo durante 17 horas. La mezcla de
reaccién se repartid entre agqua (300 ml) y acetato de
etilo (300 ml). La capa acuosa se aciduldé a pH 3 por adi-
cién de acido clorhidrico 2M y las fases Be separaron. La
capa acucsa se extrajo con acetato de etilo (2 veces 100
ml) y las soluciones organicas combinadas se secaron Bo-
bre sulfato de magnesio y Be concentraron a vacio para
dar un aceite rojo. El producto aislado se redisolvié en
acetato de etilo y se lavé con una disolucién de carbona-
to de potasio al 5% (2 veces, 200 ml), una disolucibén de
hidréxido de sodio 0,5M (2 veces, 200 ml) y una disolu-
cién de hidrbgeno carbonato de sodic saturado {100 ml).
La fase organica se secd sobre sulfato de magnesio y se
concentrd a vacio. El residuo se purificéd por cromatogra-
fia sobre gel de silice utilizando acetato de etilo en
pentano como eluyente (4:96) para dar el éster etilico
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del &cido 2-(3,4-dicloro-fenoxi)-5-fluoro-nicotinico como
un aceite incoloro que cristalizéd al dejarlo estar (4,95
gl.

LCMS (electropulverizacién): m/z [M+Nal' 352

Preparaciém 73: Acido 2-(3,4-dicloro-fenoxi)-5-fluoro-
nicotinico

Se disolvid el éster etilico del acido 2-(3,4-
dicloro-fenoxi) -5-fluoro-nicotinico (4,9 g, 14,8 mmol,
véase Preparacién 72) en tetrahidrofurano (50 ml). Se
afladieron agua (27 ml) e hidréxido de litio (1,56 g, 37,1
mmol) y la mezcla se agitd enérgicamente durante 7 horas.
La mezcla de reaccién se aciduld a pHS por adicidn de
acido clorhidrico 2M y la mezcla se reparti6é entre aceta-
to de etilo (200 ml) y agua (200 ml). La capa acuosa se
acidulé a pH 3 por adicién de &cido clorhidrico 2 M y las
fases se separaron. La fase acuosa se extrajo con acetato
de etilo (2 veces, 50 ml) y las soluciones orgénicas com-
binadas se secaron sobre sulfato de magnesio y se concen-
traron a vacio para dar el acido 2-(3,4-dicloro-fenoxi) -
5-fluoro-nicotinico como un s6lido blanco (4,4 g).

LCMS (electropulverizacidn): m/z [M+Na]®~ 348
Preparacién 74: Ester etilico del &cido 2-(3,5-difluoro-

fenoxi) -5-fluorc-nicotinico

-
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El compuesto del titulo se preparbd a partir de 2-
cloro-5-fluoronicotinato de etilo y 3,5-difluorofenol con
un 23% de rendimiento siguiendo el procedimiento descrito
en la Preparacién 72.

LCMS (electropulverizacibn): m/z [M+Na)l® 371
Preparacién 75: Acido 2-(3,5-Difluoro-fenoxi)-5-fluoro-
nicotinico

El éster etilico del acido 2-(3,4-dicloro-fenoxi) -5-
fluoro-nicotinico (0,68 g, 2,25 mmol, véase Preparacifn
74) se disolvidé en tetrahidrofurano (8 ml). Se afiadieron
agua (4,5 ml) e hidrdéxido de litio (239 mg, 5,7 mmol) y
la mezcla se agit6 enérgicamente durante 7 horas. La mez-
cla de reaccién se aciduld a pH 5 por adicibn de &cido
clorhidrico 2M y la mezcla se repartid entre acetato de
etilo (50 ml) y agua (50 ml). La capa acuosa se aciduld
hasta pH 3 por adicién de &cido clorhidrico 2M y las fa-

372
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ses se separaron. La fase acuosa se extrajo con acetato
de etilo (2 veces, 25 ml) y las soluciones orgé&nicas com-
binadas se secaron sobre sulfato de magnesio y se concen-
traron a vacio para dar el acido 2-(3,5-difluoro-fenoxi)-
5-fluoro-nicotinico como un sflido blanco (0,57 g).

LCMS {electropulverizacién): m/z [M+H] 268

Preparacidén 76: Ester 3-ciclobutoxi-fenilico del &cido
acético

e

(o)

Se mezcld el éster 3-hidroxi-fenilico del &cido acé-
tico (1 ml, 9 mmol) con ciclobutancl (0,58 g, 8 mmol),
trifenilfosfina (2,1 g, 8 wmol) y azodicarboxilato de
diisopropilo (1,57 ml, 8 wmol) en tetrahidrofurano (20
ml) a 0°C bajo una atmdsfera de nitrdgeno. La wmezcla se
calenté a temperatura ambiente y Bse agitdé durante 16
horas. La mezcla de reacci6én se concentrd a vacio, el re-
siduo se purificé por cromatecgrafia sobre gel de silice
utilizando acetato de etilo en pentano como eluyente
(gradiente desde 0:100 hasta 15:85) para dar el éster 3-
ciclobutoxi-fenilico del Acido acético (340 mg).

LCMS (electropulverizacién): m/z [M+H]® 207
Preparacién 77: 3-Ciclobutoxi-fenol

Y

Se disolvié el éster 3-ciclobutoxi-fenilico del &ci-

373
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do acético (340 mg, 1,65 mmol) en metanol (6 ml) y se
afiadi6é una disolucién 1M de hidréxido de sodio (2 ml, 2
mmol) . La mezcla de reaccibn se agitd a temperatura am-
biente durante 24 horas y después se aciduld con &cido
clorhidrico 2M. La mezcla de reaccién se extrajo con ace-
tato de etilo y 1la disolucibén orginica se secté sobre
sulfato de magnesic y se concentr6 a vacio para dar 3-
ciclobutoxi-£fenol (300 wg).
LCMS (electropulverizaciédn): m/z [M+H]" 165
Actividad in vitro de los derivados de nicotinamida

La actividad inhibidora de PDE4 de los derivados de
nicotinamida de férmula (1) se determiné por la capacidad
de los compuestos para inhibir la hidr6lisis de cAMP a
AMP por PDE4 (ver también referencia 1). Se incubé con
PDE4, cAMP marcado con tritio. Después de la incubacién,
el AMP radiomarcado producido es capaz de unirse a perlas
SPA de silicato de itrio. Estas perlas de SPA producen
posteriormente luz que puede cuantificarse mediante re-
cuento de centelleo. La adicién de un inhibidor de PDE4
previene la formacién de AMP a partir de cAMP y la cuen-
tas disminuyen. La IC,, de un inhibidor de PDE4 puede de-
finirse como la concentraci6n de un compuesto qgue conduce
a una reduccién del 50% en cuentas en comparacién con los
pocillos de control de PDE4 solamente (sin inhibidor).

Las propiedades anti-inflamatorias de los derivados
de nicotinamida de la férmula (1) se demuestran por su
capacidad para inhibir la liberaci6én de TNFa a partir de
células mononucleares de sangre periférica humana (véase
también referencia 2). Se recoge sangre venosa procedente
de voluntarios sanos y las células mononucleares se puri-
fican por centrifugacién a través de lechos Hisetopaque
(Ficoll). Se estimula la produccién del TNFa procedente
de estas células por adicidén de lipopolisacdrido. Tras 18
horas de incubacién en presencia de LPS, se separa el so-
brenadante celular y se determina la concentracitn de

J7y
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TNFo en el sobrenadante por ELISA. La adicién de inhibi-
dores de PDE4 reduce la cantidad de TNFa producido. Se
determina una IC,. que es igual a la concentracién del
compuesto que proporciona el 50% de inhibicién de la pro-
duccién de TNFa cuando se compara con los pocillos de
control estimulades por LPS.

Todos los ejemplos fueron probados en el ensayo des-
crito anteriormente y se encontr8 que tenian una IC,
(escrutinioc de TNFa) inferior a 300 nM. Y para la mayo-
ria de los compuestos ensayados, se encontré que tenian
una IC,, (escrutinio de TNFa) de incluso menos de 100
nM.

Con el fin de ilustrar, la siguiente tabla indica la
IC. exacta (escrutinio de TNFa) de algunos ejemplos re-
presentativos de la presente invencién:

Ejemplo N°®IC, (nM)Ejemplo N°IC,, (nM)

6 23,50 8 22

14 13 le6 0,28
17 8,50 20 113
22 156 23 7,80
25 8,50 26 5,40
27 39,50 28 217
30 2,60 41 4,90
44 91 47 0,28
48 1,66 51 2,09
54 2,80 56 1,90
57 13 58 3,50
66 18,30 69 49

72 1,10 76 49
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REIVINDICACIONES
1. Un compueste de f6rmula (1):

(1)

en la cual

“ R.y R, son cada uno un miembro independientemente se-
leccionado entre el grupo formado por &tomo de hidrdgeno,
halo, cianc, alquilo(C.-C,) y alcoxi(C.-C.),

“ X es -0-, -S- o -NH-,

“ R, es un miembro seleccionado entre los grupoe formados
porI:

(a}) fenilo, naftilo, heteroarilo y cicloalquilo(C,-C,),
cada uno opcionalmente sustituido con 1 a 3 sustituyentes
cada uno seleccionado independientemente entre el grupo
formado por halo, ciano, trifluorometilo, trifluoroetilo,
trifluorometoxi, trifluoroetoxi, alquilo(C,-C,), al-
coxi (C,-C,), tiocalquilo(C,-C,), -C(=0) NH,, -C(=0)NH-
(alquilo(C.-C,)), hidroxi, -0-C(=0)alquilo(C,-C,), -C(=0)-
O-alquilo(C,-C,) e hidroxialquilo(C,-C,), cicloalquilo(C,-
C.) y cicloalquiloxi(C,-C,), ©

(b) los grupos biciclicos conforme a una de las siguien-
tes estructuras (1.1) a (1.4):

k7
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o—/ 0
(1.1) (1.2) (1.3) (1.4)

en la gque el simbolo "*" indica el punto de unién de
cada fbérmula parcial (1.1) a (1.4) a la porcién restante
de férmula (1),

% Y es un miembro seleccionado entre el grupo formado
por las f6rmulas parciales (1.5) a (1.8):

/O,n\ /@, /@, ,O:;\

(1.5) (1.8) (1.7) (1.8)

en la que el simbolo "*" indica el punto de unién de
cada f6rmula parcial (1.5) a {(1.8) a las porciones -NH-
restantes de f6rmula (1) y "**" indica el punto de unién
de cada f6rmula parcial (1.5) a (1.8) a las porciones 2
restantes de f£6rmula (1),

Y en que R. es un miembro seleccionadoc entre los grupos
formados por alquilo(C,-C,}) y alquil(C,-C,)-fenilo, en
que dicho grupo fenilo esta opcionalmente sustituido in-
dependientemente con 1 a 3 sustituyentes cada uno selec-
cionado entre el grupo formado por halo, ciano, alqui-
lo(C.-C,), alcoxi(C.-C,), hidroxi, hidroxialquilo(C,-C,},
acido carboxilico (-COOH) , -C(=0) -0-alquilo{(C.-C,),
haloalquilo(C.-C,) y -C(O)NH,,

< Z es un miembro seleccionado entre el grupo formado
por las f6rmulas parciales (1.9) a (1.15):

317
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O
e T "G N S,

N TN
(1.9) (1.10) (1.11) (1.12)
0 o..0o % ?
A - 25 A
- o/, N * H e 0
(1.13) (1.14) (1.15)

en la que el simbolo "*" indica el punto de unién de ca-
da férmula parcial (1.9) a (1.15) a las porcicnes Y res-
tantes de f6érmula (1) y "**" jndica el punto de unién de
cada formula parcial (1.9) a (1.15) a laes porciones R,
restantes de férmula (1),

¢ o0 alternativamente Y-Z juntos representa un grupo de
formula (1.16):

(1.16)

en la que el simbolo "*" indica el punto de unién de la
fé6rmula parcial (1.16) a las porciones -NH- restantes de
férmula (1) y "**" indica el punto de unién de la f6rmula
parcial (1.16) a las porciones -R, restantes de f6rmula
(1),

< Y R, es un miembro seleccionado entre el grupc formado
por:

(a) fenilo, naftilo, heteroarilo y cicloalquilo(C,-C,),
cada uno opcionalmente sustituido con 1 a 3 sustituyentes
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cada uno seleccionado independientemente entre el grupo
formado por &cido carboxilico (-COOH), -C(=0)-0O-alguilo-
(C.-C,), alquil(C,-C,)-COOH, alquil(C,-C,)-C(0)-0-alquilo-
(C.-C,), halo, ciano, -C(=O}NH,, alquilo(C,-C,), alcoxi (C,-
C.), haloalquilo(C.-C,}), hidroxi e hidroxialquilo(C,-C,), o
(b) alquilo{C,-C,) opcionalmente sustituido con 1 &6 2
sustituyentes independientemente seleccionados entre el
grupo formado por un grupo hidroxi, &cido carboxilico, -
C(=0)-0Oalgquilo({C.-C,), fenilo, naftilo, heteroarilo o ci-
cloalquilo(C,-C.), en que dichos grupos fenilo, naftilo,
hetercarilo y ciclealquilo(C.-C,) est&n opcionalmente
sustituidos con 1 a 3 Bustituyentes cada uno seleccionado
independientemente entre el grupo formado por &cido car-
boxilico (-COOH), C(=0)0Oalquilo(C,-C,), halo, ciano, -
C(=0)NH,, alguilo(C.-C,), alcoxi(C,-C,), haloalquilo(C,-C,),
hidroxi e hidroxialquilo(C,-C,),

o, si es apropiado, sus sales y/o is6meros, tautSmeros,
solvatos, polimorfos, variaciones isot6picas y metabo-
litos farmacéuticamente aceptables del mismo,

con la condicidén que:

1) cuando:

*» R. se selecciona entre el grupo formado por &tomo de
hidrégeno, halo y metilo

< R, es un atomo de hidrégeno,

% X es -0-,

% R, es un fenilo sustituido con un tiocalquilo(C,-C,) en
la posicién 3 6 4 de dicho fenilo y estd también opcio-
nalmente sustituide con 1 sustituyente seleccionado entre
el grupo formado por halo, alquilo(C,-C,) y alcoxi(C,-C,),
< Y es una f6rmula parcial (1.5) o (1.8)

(1.5) (1.8)
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en la que el simbolo "*" indica el punto de unién de cada
férmula parcial a las porciones -NH- restantes de f6rmula
(1) y "**" indica el punto de unitn de cada f£6rmula par-
cial a las porciones Z restantes de £6rmula (1), y en que
R, es un miembro seleccionado entre los grupos formados
por alquilo(C.-C,) y alguil(C,-C,)-fenilo, en que dicho
grupo fenilo estd opcionalmente sustituido con halo, al-
quilo(C,-C.), alcoxi{(C,-C,) o hidroxi, y

% Z es un radical -C(=0)-

entonces R, no puede ser:

a) un cicloalquilo(C,-C,) opcionalmente sustituido con
alquilo(C.-C.),

b) un fenilo o un anillo heterociclico de 5 6 6 miembros
que incorpora 1 a 3 heterocdtomo(s) seleccionado(s) inde-
pendientemente entre N, 0 y S, cuyo fenilo y anillo hete-
rociclico estan cada uno opcionalmente sustituidos con
hidroxi, halo, alquilo(C,-C,) o alcoxi(C.-C,), o

¢) un alquilo(C.-C.) opcionalmente sustituidoc con un
hidroxi, o con un fenilo o un anillo heterociclico de 5 6
6 miembros que incorpora 1 a 3 heterodtomo(s) selecciona-
do(s) independientemente entre N, O y S, cuyo fenilo y
anillo heterociclico esté cada uno opcionalmente susti-
tuido con hidroxi, halec, alquilo{C,-C,} o alcoxi(C,-C,},

2) y cuando:

% R, se selecciona entre el grupo formado por un atomo de
hidrégeno, halo y metilo,

< R. es un atomo de hidrégeno,

* X es -0-,

< R. es un fenilo sustituido con un tioaiquilo(C,-C,) en
la poeicién 3 6 4 de dicho fenilo y esti también opcio-
nalmente sustituido con 1 sustituyente seleccionado entre
el grupo formado por halo, alquilo(C.-C.) y alcoxi (C;-C,},
b4

¥ Y-Z representa una f6rmula parcial (1.16):

Yoy
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NH

(1.16)

en la que el simbolo "*" indica el punto de unién de la
férmula parcial (1.16) a las porciones -NH- restantes de
férmula (1) y "w+*" indica el punto de unién de la f6rmula
parcial (1.16) a las porciones -R, restantes de f6rmula
(1),

entonces R. no puede ser:

a) un cicloalquilo(C,-C,) ©

b) un alguilo(C.-C,) opcionalmente sustituido con un fe-
nilo o un anillo heterociclico de 5 6 6 miembros que in-
corpora 1 a 3 heteroitomo(s) seleccionados independiente-
mente entre N, O y S, cuyo fenilo y anillo heterociclico
estdn cada uno opcionalmente sustituidos con hidroxi,
halo, alquile(C.-C,) o alcoxi(C,-C,},

3) y cuando:

% R. se selecciona entre el grupoc formado por &atomo de
hidrégeno, halo y metilo,

“* R, es un atomo de hidrégeno,

* X es -0-,

% R, es un fenilo sustituido con un tiocalquilo{(C,-C,) en
la posicién 3 6 4 de dicho fenilo y estd también opcio-
nalmente sustituido con 1 6 2 sustituyente(s) cada uno
independientemente seleccionado entre el grupe formado
por halo, alquilo({(C.-C.) y alcoxi(C.-C,), y

% Y es una férmula parcial (1.6):

103



10

15

20

N
w

30

- 254 -

o

(1.6)

en la que el simbolo "*" indica el punto de unibén de cada
férmula parcial a las porciones -NH- restantes de f£6rmula
(1) y "+** indica el punto de unién de cada férmula par-
cial a las porciones Z restantes de férmula (1),

Yy

% Z es un radical -C(0)-,

entonces R, no puede ser un alquilo(C.-C,) opcionalmente
sustituido con un hidroxi, o con un anillo heterociclico
de 5 6 6 miembros que incorpora 1 a 3 heterodtomo(s) se-
leccionado(s) independientemente entre N, O y S.

2. Un compuesto de acuerdo con la reivindicaciédn 1 en
el que:

¢ R. Yy R, son cada uno un miembro independientemente se-
leccionado del grupo formado por un &tomo de hidrégeno,
halo, ciano, alquilo(C,-C,) y alcoxi(C,-C,),

* X es -0-,

4 R, e8 un miembro seleccionado entre los grupos formados
por:

(a) fenilo opciocnalmente sustituido con 1 a 3 sustituyen-
tes cada uno seleccionado independientemente del grupo
formado por halo, ciano, trifluorometilo, trifluorome-
toxi, alquilo{(C,-C,) o alcoxi(C,-C,), tioalquilo(C,-C,),
-C(=0)NH,, -C(=0)NH(alquilo(C,-C,)), hidroxi, -0-C(=0)-
algquilo(C.-C,), -C(0)}-0O-alquilo{C.-C,} e hidroxi alqui-
lo(C.-C,), cicloalquilo(C,-C,} y cicloalquiloxi (C,-C,}, ©
{b) los grupos biciclicos conforme a una de las siguien-
tes estructuras (1.1) a (1.4):

Yoy
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(1.1) (1.2) (1.3) (1.4)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial (1.1) a (1.4) a la porcifn restante de
férmula (1),

% Y es un miembro seleccionado del grupo formado por las
formulas parciales (1.5) a (1.8):

./O/H\" ,O'/ /@, -/O:;-,\"

(1.5) (1.5) .0 (1.8)

en que el sgimbolo "*" indica el punto de unién de cada
férmula parcial (1.5) a (1.8) a las porciones -NH- res-
tantes de f6rmula (1) y "**" indica el punto de unidén de
cada f£6rmula parcial (1.5) a (1.8) a las porciones Z res-
tantes de f6rmula (1),

Y en gque R, es un miembro seleccionado entre los grupos
formados por alquilo(C,-C,) y alquil(C.-C,)-fenilo, en que
dicho grupo fenilo est& opcionalmente sustituido con 1 a
3 sustituyentes seleccionado independientemente cada uno
del grupo formado por halo, ciano, alquilo(C,-C,), al-
coxi(C.-C,), hidroxi, hidroxialquilo(C,-C,), 4&cido car-
boxilico, -C(0)-0-alquilo(C,-C,}), haloalquilo(C,-C,) y -
C(=0)NE,,

< Z es un miembro seleccionado del grupo formado por las

Yos
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f6rmulas parciales (1.9) a (1.11) y (1.15):

f ? 0. .0 0
o \‘s" u e
,)J\,, ./lkll:l' LON )k/ 1/

(1.9) (1.10) (1.11) (1.15)

en que el simbolo "*" indica los puntos de unibén de cada
férmula parcial (1.9) a (1.11) y (1.15) a las porciones Y
restantes de f6rmula (1) y "**" jndica el punto de unién
de cada f6rmula parcial (1.9) a (1.11) y (1.15) a las
porciones R, restantes de f6rmula (1),

< o alternativamente Y-Z juntos representan un grupo de
férmula (1.16):

IilH

(1.16)

en que el simbolo "*" indica el punto de unibén de la £6r-
mula parcial (1.16) a las porcionese -NH- restantes de
férmula (1) y "+** jindica el punto de unién de la f6rmula
parcial (1.16) a las porciones -R, restantes de férmula
(1),

% y R.es un miembro seleccionado entre los grupos forma-
dos por:

ia, fenilo, naftilo, heteroarilo y c¢icloalquilo(C,-C.),
cada uno opcionalmente sustituido con 1 a 3 sustituyentes
seleccionados independientemente cada uno del grupo for-
mado por Acido carboxilico (-COOH), -C(=0)-0-alquilo{(C.-
C.}, alquil(C -C..-COOH, alquil(C,-C.)-C({=0)-0C-alquilo(C.-
C:, halo, ciano, -C(=0)NH, alquilo(C,-C,), alcoxi(C,-C,),
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haloalquilo{C,-C,), hidroxi e hidroxialquilo(C.-C,), o

(b) alguilo(C.-C,) opcionalmente sustituido con 1 &6 2
sustituyentes independientemente seleccionados entre el
grupo formado por un grupc hidroxi, &cido carboxilico, -
C(=0) -O-alquilo(C.-C,), fenilo, naftilo, heteroarilo o
cicloalquilo(C.-C.), en que dichos grupos fenilo, naftilo
heteroarilo y cicloalquilec(C,-C,) estd cada uno opcional-
mente sustituido con 1 a 3 sustituyentes cada uno inde-
pendientemente seleccionado del grupo formado por &cido
carboxilico, C(C=0)0alquilo(C.-C,), halo, ciano, -
C(=0)NH,, alquilo(C.-C.) o alcoxi(C.,-C,), halcalquilo(C.-
C), hidroxi e hidroxialquilo({C,-C,),

o, si es apropiado, sus sales farmacéuticamente acepta-
bles y/o isOmeros, tautdomeros, solvatos, polimorfos,
variaciones isotdépicas y metabolitos del mismo,

con la condicién de que:

1) cuando:

* R. se selecciona del grupo formado por un &tomo de
hidrégeno, halo y metilo

* R.es un aAtomo de hidrégeno,

< X es -0-,

< R, es un fenilo sustituido con un tiocalquilo(C,-C,) en
la posicién 3 6 4 de dicho fenilo y también estd opcio-
nalmente sustituido con 1 sustituyente seleccionado del
grupo formado por halo, alquilo(C.-C,) y alcoxi(C.-C.),

< Y es una f6rmula parcial (1.5) o (1.8):

(1.5) (1.8)

en que el simbolo "*" indica el punto de unién de cada
formula parcial a las porciones -NH- restantes de f6rmula
(1) y "**" indica el punto de unidén de cada f£6rmula par-

423
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cial a las porcicnes Z restantes de f6rmula (1), y en que
R, es un miembro seleccionado entre el grupo formado por
alquilo(C,-C,} y alquil(C,-C.)-fenilo, en que dicho grupo
fenilo est@ opcionalmente sustituido con halo, alqui-
lo(C.-C,), alcoxi(C.-C,) o hidroxi, y

¢ Z es un radical -C(=0)-

entonces R, no puede ser:

a) un cicloalquilo(C.-C.) opcionalmente sustituido con
alquilo(C.-C.),

b) un fenilo o un anillo heterociclico de 5 6 6 miembros
gue incorpora 1 a 3 heterodtomo(s) seleccionado(s) inde-
pendientemente entre N, O y 8, estando dicho fenilo y
anillo heterociclico cada uno opcionalmente sustituido
con hidroxi, halo, alquilo(C.-C.) o alcoxi(C,-C,), ©

¢) un alquilo(C,-C.) opcionalmente sustituido con un
hidroxi, o con un fenilo o un anillo heterociclico de 5 6
6 miembros que incorpora 1 a 3 heterocatomo(s) selecciona-
dos independientemente entre N, O y S, estando el fenilo
y el anillo heterociclico cada uno opcionalmente susti-
tuidos por hidroxi, halo, alquilo(C,-C,) o alcoxi(C.-C,),
2) y cuando:

% R. se selecciona entre el grupo formado por un datomo de
hidrégeno, halo y metilo,

“ R es un atomo de hidrégeno,

% X es -0-,

* R.es un fenilo sustituido con un tioalquilo(C.-C,) en
la posicién 3 6 4 de dicho fenilo y estd también opcio-
nalmente sustituido con 1 sustituyente seleccionado entre
el grupo formado por halo, alquile(C,-C,) y alcoxi (C,-C,),
Y

% Y-2 representa una f6rmula parcial (1.16):

408
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(1.16)

en que el simbolo "*" indica el punto de unién de la foér-
mula parcial (1.16) a las porciones -NH- restantes de
férmula (1) y "**" indica el punto de unién de la formula
parcial (1.16) a las porciones R. restantes de la f6rmula
N

entonces R, no puede ser:

a: un cicloalquilo(C.-C.) o

b) un alquilo(C.-C.) opcionalmente sustituido con un fe-
nilo o un anillo heterociclico de 5 ¢ 6 miembros que in-
corpora 1 a 3 heterodtomo(s) seleccionados independiente-
mente entre N, O y S, estando el fenilo y el anillo hete-
rociclico cada uno opcionalmente sustituido con hidroxi,
halo, alquilo(C.-C,) o alcoxi(C,-C,},

3) y cuando:

“+ R. se selecciona entre el grupo formado por un &tomo de
hidrégeno, halo y metilo,

< R es un atomo de hidrbgeno,

“ X es -0-,

“* R, es un fenilo sustituido con un ticalquilo(C,-C,) en
la posicién 3 6 4 de dicho fenilo y estda también opcio-
nalmente sustituido con 1 6 2 sustituyente(s) cada uno
independientemente seleccionado entre el grupo formado
por halo, alquilo(C.-C,) y alcoxi(C.-C.), ¥y

< Y es una f6rmula parcial (1.6):
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(1.6}

en que el simbolo "*" indica el punto de unién de cada
férmula parcial a las porciones -NH- restantes de la £6r-
mula (1) y "+**" indica el punto de unién de cada f6rmula
parcial a las porciones 2 restantes de la f6rmula (1), y
% Z es un radical -C(=0}-,

entonces R, no puede ser un alquilo(C.-C,) opcionalmente
sustituido con un hidroxi, o por un anillo heterociclico
de 5 6 6 miembros que incorpora 1 a 3 heterodtomo(s) se-
leccionado(s} independientemente entre N, O y S.

3. Un compuestc de acuerdo con la reivindicacién 1 en
el que:

“* R, Yy R son cada uno un miembro independientemente se-
leccionado del grupo formado por un &tomo de hidrégeno y
halo,

* X es -0-,

% R, es un miembro seleccionado entre los grupos formados
por:

(a) fenilo opcionalmente sustituido con 1 6 2 sustituyen-
tes seleccionado cada uno independientemente del grupo
formado por halo, alquilo(C,-C,), alcoxi(C.-C,), trifluo-
rometilo, trifluorometoxi, cicloalquilo(C.-C,), cicloal-
quiloxi(C,-C.) y ticalquilo(C.-C,), o

(b} los grupos biciclicos conforme a una de las siguien-
tes estructuras (1.1), (1,3) o (1.4):
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(o]
o %o (é)
(1.1) (1.3) (1.4)

en gue el simbolo "*" indica el punto de unién de cada
f6rmula parcial (1.1), (1,3) o (1.4) a la porcidn restan-
te de férmula (1),

< Y es un miembro seleccionado del grupo formado por las
férmulas parciales (1.5) a (1.8):

joal¥eal-aiien

{1.5) {1.8) (1.7 (1.8)

en que el simbolo "*" indica el punto de unién de cada
1¢ £6rmula parcial (1.5) a (1.8) a las porciones -NH- res-
tantes de férmula (1) y "*+*" indica el punto de unién de
cada f6rmula parcial (1.5) a (1.8) a las porciones Z res-
tantes de férmula (1),
Yy en que R, es un grupo alquil(C.-C,)-fenilo en que dicho
fenilo est& opcionalmente sustituido con 1 a 3 sustitu-

=
n

ventes seleccionado cada uno independientemente del grupo

formado por hidroxi, &cide carboxilico, C(=0)Oalquilo(C,-

C ) e hidroxialquilo(C.-C,),

 Z es un miembro seleccionado entre el grupo formado
20 por las f6érmulas parciales (1.9) a (1.11) y (1.15):



1G

(3= ]
(& ]

- 262 -
/?k /ﬁ\ - 0\\3,,0 )o"\/n
. - SN -
u T
(1.9) (1.10) (1.11) (1.15)

en gque el simbolo "*" indica el punto de unién de cada
férmula parcial (1.9) a (1.11) y (1.15) a las porciones
restantes Y de f6rmula (1) y "+**" indica el punto de
unién de cada f6rmula parcial (1.9) a (1.11) y (1.15) a
las porciones restantes R de férmula (1),

%< o alternativamente Y-Z juntos representan un grupo de
f6rmula (1.16):

(1.16)

en que el simbolo "*" indica el punto de unién de la fér-
mula parcial (1.16) a las restantes porciones -NH- de
férmula (1) y "**" indica el punto de unién de la f65rmula
parcial (1.16) a las restantes porciones -R, de f6rmula
(1),

“ ¥y R, es un miembro seleccionado entre los grupos forma-
dos por:

(a) fenilo, naftilo, hetercarilo y cicloalquilo(C,-C,),
cada uno opcionalmente sustituido con 1 a 3 sustituyentes
seleccionado independientemente cada uno del grupo forma-
do por un &cido carboxilicc (-COOH), -C(0)-0-alquilo(C,-
C), alquil(C.-C,)-COOH, alquil(C.-C,)-C(=0)-0-alquilo{(C.-
C,)., halo, alquilo(C,-C,), alcoxi(C,-C,), hidroxialqui-
lo(C.-C.) e hidroxi, o

(b) alquilo(C.-C,) opcionalmente sustituido con 1 &6 2
sustituyentes independientemente seleccionados entre el
grupe formado por un grupo hidroxi, &cido carboxilico, -

‘tn;«éf\
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C(=0)-0-alquilo(C,-C,), fenile, naftilo, heteroarilo o
cicloalquilo(C.-C.), en que dichos grupoe fenilo, nafti-
lo, heteroarilo y cicloalquilo(C,-C,) estd cada uno op-
cionalmente sustituidos con 1 a 3 sustituyentes seleccio-
nado cada uno independientemente del grupo formado por
acido carboxilico (-COOH), C(=0)0alquilo{C.-C,), halo,
alquilo(C,-C,), alcoxi (C,-C,), hidroxialquilo(C,-C,} e
hidroxi,

o0, si es apropiado, sus sales y/o isémeros, tautSmeros,
solvatos, polimorfos, variaciones isotdpicas y metaboli-
tos farmacéuticamente aceptables del mismo,

con la condicién que:

1. cuando:

“* R. estd seleccionado del grupo formado por un &tomo de
hidrdgeno y halo,

% R,es un atomo de hidrégeno,

< X es -0-,

< R. es un fenilo sustituido con un tioalquilo(C,-C,) en
la posicién 3 &6 4 de dicho fenilo y est& también opcio-
nalmente sustituido con 1 sustituyente seleccionado entre
el grupo formado por halo y alquilo(C,-C,),

% Y es una fé6rmula parcial (1.5) o (1.8):

/O/"\ - Y-

(1.5) (1.8)

en gue el simbolo "*" indica el punto de unién de cada
férmula parcial a las restantes porciones -NH- de f6rmula
‘l} y "+*" jndica el punto de unién de cada f6rmula par-
cial a las porciones 2 restantes de férmula (1), y en que
R. es un alquil(C.-C,)-fenilo, en que dicho grupo fenilo
estd opcionalmente sustituido con hidroxi, y

» 2 es un radical -C(=0)-

entonces R, no puede ser:

in
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a) un cicloalquilo(C,-C,) opcionalmente sustituido con
alquilo{(C.,-C,},

b) un fenilo o un anillo heterociclico de 5 & 6 miembros
que incorpora 1 a 3 hetercédtomo(s) seleccionado(s) inde-
pendientemente entre N, O y S, cuyo fenilo y anillo hete-
rociclico estda cada uno opcionalmente sustituido con
hidroxi, halo, alquile(C.-C,) o alcoxi(C.-C,), o

€} un alquilo(C.-C,) opcionalmente sustituido con un
hidroxi, o con un fenilo o un anillo heterociclico de 5 6
6 miembros que incorpora 1 a 3 heteroadtomo(s) selecciona-
dos independientemente entre N, O y S, cuyo fenilo y ani-
llo heterociclico esta cada uno cpcionalmente sustituido
con hidroxi, halo, alquilo(C.-C.,) o alcoxi(C.-C,),

2) y cuando:

% R. se selecciona del grupo formado por un &atomo de
hidrégeno y halo,

* R es un atomo de hidrégeno,

e X es -0-,

“ R. es un fenilo sustituido con un tioalguilo(C,-C,) en
la posicién 3 6 4 de dicho fenilo y est& tambié&n opcio-
nalmente sustituido con 1 sustituyente seleccionado del
grupo formado por halo y alquilo(C,-C,), ¥y

% Y-Z representa una f6rmula parcial (1.16):

O

NH

(1.18)

en que el simbolo "*" indica el punto de unién de la £o6r-
mula parcial (1.16) a las porciones restantes -NH- de
formula (1) y "+**" indica el punto de unién de la f6rmula
parcial (1.16) a las porciones restantes -R, de £6rmula
(1),
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entonces R, no puede ger:

a) un cicloalquilo(C,-C,) o

b) un alguilo(C,-C.) opcionalmente sustituido con un fe-
nilo o un anillo heterociclico de 5 6 6 miembros que in-
corpora 1 a 3 heterodtomo(s) seleccionados independiente-
mente entre N, O y § cuyo fenilo y anillo heterociclico
estd cada uno opcionalmente sustituido con hidroxi, halo,
alquilo(C.-C,) o alcoxi(C,-C.),

3) y cuando:

“* R. estd seleccionado del grupo formado por un atomo de
hidrégeno y halo,

* R_es un a&tomo de hidrbégeno,

* X es -0-,

“* R, es un fenilo sustituido con un tiocalquilo(C,-C,) en
la posicidn 3 6 4 de dicho fenilo y esta también opcio-
nalmente sustituido con 1 sustituyente(s) seleccionado
entre el grupo formado por halo y alquilo(C,-C,),

% Y es una f£6rmula parcial (1.6):

o

(1.8)

en que el simbolo "*" indica el punto de unién de cada
férmula parcial a las porcicnes -NH- restantes de f£6rmula
(1) y "+**" indica el punto de unién de cada f6rmula par-
cial a las porciones restantes Z de f6rmula (1}, y

% Z es un radical -C(=0)-,

entoncee R, no puede ser un alquilo(C,-C.) opcionalmente
sustituido con un hidroxi, o con un anillo heterociclico
de 5 6 6 miembros que incorpora 1 a 3 heterodtomo(s) in-
dependientemente seleccionados entre N, O y S.

4, Un compuesto de acuerdo con la reivindicacibn 1 en
el que:

“Us
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< R.es un atomo de hidrégeno o flior y R, es un &tomo de
hidrégeno,

<+ X es -0-,

“* R, es un miembro seleccionado de los grupos formados
por:

(a) fenilo opcionalmente sustituido con 1 & 2 sustitu-
yentes seleccionados independientemente del grupo formado
per flGor, cloro, bromo, metilo, etilo, metoxi, trifluo-
rometilo, trifluorometoxi, ciclopropilo, ciclobutiloxi, y
metiltio, ©

(b} los grupos biciclicos conforme a una de las siguien-
tes estructuras (1.1), (1,3) o (1.4):

9, Q) %
(1.1) (1.3) (1.4)

en que el simbolo "*" indica el punto de unifn de cada
férmula parcial (1.1), (1.3) o (1.4) a la porcién restan-
te de formula (1),

< Y es un miembro seleccionado del grupo formado por las
f6rmulas parciales (1.5} a (1.8):

t Ry
ot o T O™
(1.5) (1.8) 1N (4.8)

en que el simbolo "*" indica el punto de unidén de cada
f6rmula parcial (1.5) a {(1.8) a las restantes porciones -
NH- de f6rmula (1) v "#**r jndica el punto de unién de ca-

©
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da férmula parcial (1.5) a (1.8) a las restantes porcio-
nes Z de f£érmula (1),

Yy en que R, es un grupo bencilo sustituido con un susti-
tuyente hidroxi sobre el anillo

*» 2 es un miembro seleccionado del grupo formado por las
férmulas parciales (1.9) a (1.11) y (1.15):

L *e ol H - -l -»

i i ° 2 )ok/n
/ aa \‘s'I e
N O Y
O
(1.9) (1.10) (1.11) (1.18)

en que el simbolo "*" indica los puntos de unifn de cada
férmula parcial (1.9) a (1.11) y (1.15) a las restante
porciones Y de férmula (1) y "**" indica el punto de
unién de cada fo6rmula parcial (1.9) a (1.11) y (1.15) a
las restantes porciones R, de £6rmula (1),

% o0 alternativamente Y-Z juntos representa un grupo de
férmula (1.16):

NH

(1.18)

en que el simbolo "*" indica el punto de uniétn de la £f6r-
mula parcial (1.16) a las restantes porciones -NH- de
férmula (1) y "**" indica el punto de unitn de la £6rmula
parcial (1.16) a las restantes porciones -R, de f&rmula
(1),

< y R, es un miembro seleccionado de los grupos formados
por:

{a, fenilo opcionalmente sustituido con 1 a 3 sustitu-

Yy
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yentes seleccionado independientemente cada uno del grupo
formado por un &cido carboxilico, -C(=0)-0-metilo, fldor,
cloro, metilo, iso-propilo, metoxi e hidroxi, o

(b) naftilo opcionalmente sustituido con un hidroxi,

(c) piridilo opcionalmente sustituido con un hidroxi o
un grupo -C(=0)Ometilo,

(d) un cicloalquilo(C,-C.) opcionalmente sustituido con
un sustituyente seleccionado del grupo formado por
hidroxi, -Ci=0) -0O-alquilo{C,-C,} Y alquil (C,-C,} -
C(=0)-0-alquilo(C.-C,},

(e} alquilo(C.-C.) opcionalmente sustituido con 1 6 2
sustituyentes independientemente seleccionados entre el
grupo formado por un hidroxi, A&cido carboxilico,
-C(=0)Ometilo, -C(=0)Oetilo, cicloalquilo(C.-C,) y £feni-
lo, en que dicho fenilo estd opcionalmente sustituido con
1 6 2 sustituyentes seleccionado cada uno independiente-
mente del grupo formado por flidor, cloro, metilo, metoxi
e hidroxi,

o, si es apropiado, sus sales y/o isdmeros, tautémeraos,
solvatos, polimorfos, variaciones isotfpicas y metaboli-
tos farmacéuticamente aceptables de los mismos,

con la condicién de que:

1) cuando:

“ R. estd seleccionado del grupo formado por un atomo de
hidrégeno y flior,

% R es un atomo de hidrégeno,

* X es -0-,

% R, es un fenilo sustituido con un -S-metilo en posicién
3 6 4 de dicho fenilo y estid también opcionalmente susti-
tuido con 1 sustituyente seleccionado del grupo formado
por fldor, cloro, metilo y etilo,

“ Y es una férmula parcial (1.5) o (1.8):

W \X(S
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(1.9) (1.8)

en gue el simbolo "*" indica el punto de unidén de cada
férmula parcial a las restantes porciones -NH- de f6rmula
(1) y "**» jndica el punto de unién de cada férmula par-
cial a las restantes porciones Z de f6rmula (1), y en que
R, es un bencilo opcionalmente sustituido con hidroxi, y
% Z es un radical -C(=0)-

entonces R, no puede ser:

a un cicloalquilo(C,-C,) sin sustituir,

b; un fenilo opcionalmente sustituido con hidroxi, flior,
cloro, metilo, iso-propilo o metoxi o alcoxi(C,-C,),

c) un piridilo opciocnalmente sustituido con un hidroxi, o
d) un alquile(C.-C.) opcionalmente sustituido con un
hidroxi, o con un fenilo opcionalmente sustituido con hi-
droxi, fldor, cloro, metilo o metoxi,

2) y cuando:

< R. estd selecciocnado del grupo formado por un &tomo de
hidrégeno y flior,

< R es un &tomo de hidrégeno,

% X es -0-,

% R, es un fenilo sustituido con -S-metilo en la posicién
3 & 4 de dicho fenilo y esta también opcionalmente susti-
tuido con 1 sustituyente seleccionado del grupo formado
por f£lGor, cloro, metilo y etilo, y

% Y-Z representa una f6rmula parcial (1.16):
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(1.16)

en que el simbolo "*" indica el punto de unién de la £ér-
mula parcial (1.16) a las restantes porciones -NH- de
férmula (1) y "**" indica el punto de unién de la férmula
parcial (1.16) a las restantes porciones -R, de la f£6rmu-
la (1),

entonces R, no puede ser:

a' un cicloalquilo(C.-C.) ©

b) un alquilo(C.-C,) opcionalmente sustituido con un fe-
nilo opcionalmente sustituido con hidroxi, flidor, cloro,
metilo y metoxi,

3) y cuando:

% R. estd seleccionado del grupo formado por un &tomo de
hidrégeno y flior,

< R, es un atomo de hidrégeno,

“ X es -0-,

% R, es un fenilo sustituido con -S-metilo en la posicién
3 6 4 de dicho fenilo y estd también opcionalmente susti-
tuido con 1 sustituyente(s) seleccionado del grupo forma-
do por flior, cloro, metilo y etilo,

“ Y es una f6rmula parcial (1.6):

o

(1.6)

en gque el simbolo "*" indica el punto de unién de cada
formula parcial a las restantes porciones -NH- de f£6rmula
(I) y "+**" indica el punto de unién de cada férmula par-
cial a las restantes porciones de Z de f6rmula (1), y

Y20,
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< Z es un radical -C(=0)-,

entonces R; no puede ser alquilo(C,-C;) opcionalmente
sustituido con un hidroxi.

5. Un procedimiento para la preparacidn de un compuesto
de férmula (1, como se describe en la reivindicacién 1,
en la que Z representa un grupoc de férmula parcial (1.9)
a (1.15), o una sal o forma derivada farmacéuticamente
aceptable del mismo, caracterizado porque comprende la
etapa de hacer reaccionar un compuesto de férmula:

(2.1)

en la que R., R, X, R, e Y son como se definen el la rei-
vindicacién 1,

con el correspondiente derivado cloruro de R,-sulfonilo
en que Z representa un grupo de f£6rmula parcial (1.11),
(1,12) o (1.14),

o con el correspondiente derivado acido R,-carboxilico en
gque Z representa un grupo de f&érmula parcial (1.9),
(1,13) o (1.15},

o con carbonildiimidazol en que Z representa un grupo de
férmula parcial (1.10).

6. Un procedimiento para la preparacién de un compuesto
de férmula (1° como se describe en la reivindicacién 1 en
el que Y-Z representan juntos un grupo de f6rmula parcial
(1.16) o una sal o forma derivada farmacéuticamente acep-
table del mismo, caracterizado porque comprende la etapa
de hacer reaccionar un compuesto de férmula:

)
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en la que R,, R,, X ¥y R, son como se definieron en la rei-
vindicacién 1,

con una amina que lleva un sustituyente R,.

7. Una composicién farmacéutica que incluye un compues-
to de formula (1) como se define en la reivindicacibtn 1 o
una sal o forma derivada farmacéuticamente aceptable del
mismo, junto con excipientes y/o aditivos farmacéutica-
mente inocuos acostumbrados.

8. Un compuesto de f6rmula (1) como se define en la
reivindicacién 1 o una sal, forma derivada o compoeicién
farmacéuticamente aceptable del mismo, para uso como un
medicamento.

9. Un compuesto de f6rmula (1) como se define en 1la
reivindicacién 1 o una sal, forma derivada o composicién
farmacéuticamente aceptables del mismo, para uso en el
tratamiento de enfermedades, trastornos y dolencias en
los cuales estdn implicadas las isozimas PDE4.

10. Un compuesto de fdérmula (1) como se define en 1la
reivindicacién 1 o una sal, forma derivada o composicibén
farmacéuticamente aceptable del mismo, para uso en el
tratamiento de enfermedades, trastornos y dolencias in-
flamatorias, respiratorias y alérgicas, y en el trata-
miento de heridas.

11. Un compuesto de f6rmula (1) como se define en la
reivindicacién 1 o una sal, forma derivada o composicibn
farmacéuticamente aceptable del mismo, para uso en el
tratamiento de enfermedades, trastornos y dolencias se-

Y22
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leccionadas del grupo formado por:
e asma de cualquier tipo, etiologia, o patogénesis, en

particular asma que es un miembro seleccionado del gru-
po formado por asma at6pica, asma no atbpica, asma
alérgica, asma bronquial atépica mediada por IgE, asma
bronquial, asma esencial, asma verdadera, asma intrin-
seca provocada por alteraciones patofisiolfgicas, asma
extrinseca provocada por factores ambientales, asma
esencial de causa inaparente o desconocida, asma no
atépica, asma bronquitica, asma enfisematosa, asma in-
ducida por el ejercicio, asma inducida por alergenos,
asma inducida por aire frio, asma ocupacional, asma in-
fecciosa provocada por infeccién bacteriana, fingica,
protozoaria o virica, asma no alérgica, asma incipiente
y sindrome del nifio jadeante,

broncoconstriccién crbnica o agquda, bronquitis crénica,
obstruccién de las vias respiratorias pequefias, y enfi-
sema,

enfermedades obstructivas o inflamatorias de las vias
respiratorias de cualquier tipo, etiologia o© patogé-
nesis, en particular una enfermedad obstructiva o in-
flamatoria de las vias respiratorias que es un miembro
seleccionado del grupo formado por neumonia eosindfila
crénica, enfermedad pulmonar obstructiva crénica (CO-
PD), COPD que incluye bronquitis crénica, enfisema pul-
monar o disnea asociadase con la misma, CODP que estéa
caracterizada por la obstruccién progresiva irreversi-
ble de las vias respiratorias, el sindrome de insufi-
ciencia respiratoria del adulto (ARDS) y exacerbacién
de la hiperreactividad de las vias respiratorias conse-
cuente a la terapia con otros férmacos,

neumoconiosis de cualquier tipo, etiologia o patogéne-
gis, en particular neumoconiosis que es un miembro se-
leccionado del grupo formado por aluminosis o enferme-
dades de trabajadores de la bauxita, antracosis o asma

Y23
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de los mineros, asbestosis o asma de los ajustadores de
vapor, calicosis o enfermedad de los obreros del peder-
nal, ptilosis provocada por la inhalacién del polvo
procedente de las plumas de avestruz, siderosis provo-
cada por la inhalacifn de particulas de hierro, Bilico-
s5is o enfermedad de los molineros, bisinosis o asma del
polvo del algodén y neumoconiosgis del talco;

bronquitis de cualquier tipo, etiologia o patogénesis,
en particular bronquitis que es un miembro seleccionado
del grupc formado por bronquitis aguda, bronquitis la-
ringotraqueal aguda, bronquitis araquidica, bronquitis
catarral, bronquitis seudomembranosa, bronquitis seca,
bronquitis asmitica infecciosa, bronquitis productiva,
bronquitis estafilococica o bronquitis estreptococica y
bronquitis vesicular,

bronquiectasia de cualquier tipo, etiologia o patogéne-
Bis, en particular bronquiectasia que es un miembro se-
leccionado del grupo formado por bronquiectasia cilin-
drica, bronquiectasia saculiforme, bronquiectasia fusi-
forme, bronquiectasia capilar, bronquiectasia quistica,
bronquiectasia seca y bronquiectasia folicular,

rinitis alérgica estacional o rinitis alérgica perenne
o Binugitis de cualquier tipo, eticlogia o patogénesis,
en particular sinusitis que es un miembro seleccionado
del grupo formado por sinusitis purulenta ¢ no purulen-
ta, sinusitis aguda o crénica y sinusitis etmoidal,
frontal, maxilar o esfenocidal,

artritis reumatoide de cualquier tipo, etioclogia o pa-
togénesis, en particular artritis reumatoide que es un
miembro seleccionado del grupo formado por artritis
acuda, artritis gotosa aguda, artritis inflamatoria
crénica, artritis degenerativa, artritis infecciosa,
artritis de Lyme, artritis proliferativa, artritis pso-
ridtica y artritis vertebral,

gota, y fiebre y dolor asociados con inflamacién,
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e un trastorno relacionado con eosinb6filos de cualquier

tipo, etiologia, o patogénesie, en particular un tras-
torno relacionado con ecsin6filos que es un miembro se-
leccionado del grupo formado por eosinofilia, eosinofi-
lia de infiltraci6én pulmonar, sindrome de Loffler, neu-
monia eosinofilica crénica, eosinofilia pulmonar tropi-
cal, aspergilosis bronconeuménica, aspergiloma, granu-
lomas conteniendo eosindfilos, vasculitis granulomatosa
alérgica o sindrome de Churg-Strauss, poliarteritis no-
dosa (PAN) y vasculitis necrotizante sistémica.
dermatitis atépica, dermatities alérgica, dermatitie de
contacto, o eczema atdpico o alérgico,

urticaria de cualquier tipo, etiologia o patogénesis,
en particular urticaria que es un miembro seleccionado
del grupo formado por urticaria mediada por el sistema
inmune, urticaria mediada por el complemento, urticaria
inducida por material urticariogénico, urticaria indu-
cida por agentes fisicos, urticaria inducida por es-
trés, urticaria idiop&tica, urticaria aguda, urticaria
crénica, angioedema, urticaria colinérgica, urticaria
por frio en la forma dominante autosfmica o en la forma
adquirida, urticaria de contacto, urticaria gigante y
urticaria papular,

conjuntivitis de cualquier tipo, etiologia o patogéne-
sis, en particular conjuntivitis, que es un miembro se-
leccionado del grupo formado por conjuntivitis actini-
ca, conjuntivitis catarral aguda, conjuntivitis conta-
giosa aguda, conjuntivitis alérgica, conjuntivitis at6-
pica, conjuntivitis catarral crénica, conjuntivitis pu-
rulenta y conjuntivitis primaveral,

uveitis de cualquier tipo, etioclogia o patogénesis, en
particular uveites que es un miembro seleccionado del
grupo feormado por inflamacién de toda o parte de la
uvea, uveitis anterior, iritis, ciclitis, iridociecli-
tis, uveitis granulomatosa, uveitis no granulomatosa,
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uveitis facoantigénica, uveitis posterior, coroiditis;
y corioretinitis,

psoriasis;

esclerosis miltiple de cualquier tipo, etioclogia o pa-
togénesis, en particular esclerosis miltiple que es un
miembro seleccionado del grupo formado por esclerosis
miltiple progresiva primaria y esclerosis mGltiple que
remite con recidivas,

enfermedades autoinmunes/inflamatorias de cualquier ti-
po, etiologia o patogénesis, en particular una enferme-
dad auntoinmne/inflamatoria que es un miembro selec-
cionado del grupc formado por trastornos hematoldgicos
autoinmunes, anemia hemolitica, anemia aplésica, anemia
pura de glSbulos rojos, plirpura trombocitopénica idio-
patica, lupus eritematoso sistémico, policondritis, es-
cleroderma, granulomatosis de Wegner, dermatomiositis,
hepatitis activa crénica, miastenia gravis, sindrome de
Stevens-Johnson, sindrome de malabsorcién intestinal
idiop&tico, enfermedades inflamatorias del intestino
autoinmunes, colitis ulcerativas, oftalmopatia endocri-
na, enfermedad de Grave, sarcoidosis, alveolitise, neu-
monitis de hipersgensibilidad crénica, cirrosis biliar
primaria, diabetes juvenil o diabetes melitus tipo I,
queratoconjuntivitis sicca, queratoconjuntivitis epi-
démica, fibrosis pulmonar intersticial difusa o fi-
brosis pulmonar intersticial, £ibrosis pulmonar idio-
patica, fibrosis quistica, glomerulonefritis con y sin
sindrome nefré6tico, glomerulonefritis aguda, sindrome
nefrético idiopatico, nefropatia de cambio minimo, en-
fermedades inflamatorias/hiperproliferativas de 1la
piel, pénfigo familiar benigno, pénfigo eritematoso,
pénfigo folidceo y pénfigo vulgar,

prevencitn del rechazo de injertos alogénicos posterio-
res al transplante de Srganos,

s enfermedad inflamatoria del intestino (IBD) de cual-
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guier tipo, etiologia o patogénesis, en particular en-
fermedad inflamatoria del intestino que es un miembro
seleccionado del grupo formado por colitis col&gena,
colitis poliposa, colitis transmural, colitis ulcerati-
va y enfermedad de Crohn (CD),

choque séptico de cualquier tipo, etiologia o patogéne-
sis, en particular choque séptico que es un miembro se-
leccionado del grupo formado por insuficiencia renal,
insuficiencia renal aguda, caquexia, cagquexia malérica,
caquexia hipofisial, caguexia urémica, caquexia cardia-
ca, caquexia suprarrenal o enfermedad de Adison, ca-
guexia cancerosa y caquexia como consecuencia de infec-
cion por el virus de inmunodeficiencia humana (HIV),
dafio hepéatico,

hipertensién pulmonar de cualquier tipo, etiologia o
patogénesis incluyendo hipertensién pulmonar prima-
ria/hipertensién esencial, hipertensién pulmonar secun-
daria a la insuficiencia cardiaca congestiva, hiper-
tensién pulmonar secundaria a la enfermedad pulmonar
obstructiva crbnica, hipertensién venosa pulmonar, hi-
pertensién arterial pulmonar e hipertensién pulmonar
inducida por hipoxia,

enfermedades de pérdida O6sea, osteoporosls primaria y
osteoporosis secundaria,

trastornos del sistema nervioso central de cualquier
tipo, etiologfia o patogénesis, en particular un tras-
torno del sistema nervioso central que es un miembro
seleccionado del grupo formado por depresitn, enferme-
dad de Alzheimer, enfermedad de Parkinson, empeoramien-
to de la memoria y el aprendizaje, disgquinesia tardia,
dependencia de farmacos, demencia arterioesclerética y
demencias que acompafian la corea de Huntington, enfer-
medad de Wilson, parédlisis agitams, y atrofias talémi-
cas,

e infeccidn, especialmente infeccibén por virus en que di-
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chos virus aumentan la produccién de TNF-a en su hospe-
dador, o en que dichos virus son sensibles a la regula-
cién en ascenso del TNF-a en su huésped de modo que su
replicacidén u otras actividades vitales esté&n adveresa-
mente impactadas, incluyendo un virus que es un miembro
seleccionado del grupo formado por HIV-1, HIV-2, y HIV-
3, citomegalovirus (CMV), influenza, adenovirus y virus
Herpes incluyendo Herpes zoster y Herpes simplex,
infecciones por levaduras y hongos en que dichas leva-
duras y hongos son sensibles a la sobrerregulacitn por
TNF-a o incitan la produccién de TNF-a en su huésped,
por ejemplo, meningitis filingica, particularmente cuando
se administra conjuntamente con otros farmacos de elec-
cién para el tratamiento de las infecciones sisté&micas
por levaduras y hongos, incluyendo pero no limitadas a,
pelimixinae, por ejemplo, Pelimicina B, imidazoles, por
ejemplo, clotrimazol, econazol, miconazol y ketocona-
zol, triazoles, por ejemplo, fluconazol e itranazol asi
como anfotericinag, por ejemplo, Anfotericina B y Anfo-
tericina B liposomal,
dafio por reperfusidn-isquemia, cardiopatia isquémica,
diabetes autoinmune, autoinmnidad retinal, leucemia
linfocitica crbénica, infecciones HIV, lupus eritemato-
so, enfermedad del uréter y rifibn, trastornos gastroin-
testinales y urogenitales y enfermedades de préstata,
reduccién de la formacidén de cicatrices en el cuerpo de
animales y humanos, tales como la formacién de cicatri-
ces en la curacién de heridas agudas, y
psoriasis, otros usos dermatolf6gicos y cosméticos,
incluyendo antiflogisticos, suavizantes de la piel, y
productos con actividades que aumenten la elasticidad y
humedad de la piel.

El uso de un compuesto de la f6rmula (1) como se de-

fine en la reivindicaci6tn 1 o de una sal, forma derivada
o composicién farmacéuticamente aceptable del mismo, para
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la fabricacién de un farmaco que tiene una actividad in-
hibitoria de PDE4.

13. EIl uso de un compuesto de férmula (1) como se define
en la reivindicacién 1 o de una sal, forma derivada o
composicién farmacéuticamente aceptable del mismo, para
la fabricaci6tn de un farmaco para el tratamiento de en-
fermedades, trastornos y dolencias inflamatorias, respi-
ratorias y alérgicas, y en el tratamiento de heridas.

14. El uso de un compuesto de férmula (1) como se define
en la reivindicacién 1 o de una sal, solvato o composi-
cién farmacéuticamente aceptable del mismo, para la fa-
bricacién de un farmaco para el tratamiento de enfermeda-
des, trastornos y dolencias seleccionadas del grupo des-
crito en la reivindicacién 11.

15. Un método de tratamiento de un mamifero, incluyendo
un ser humano, con un inhibidor de PDE4 incluyendo el
tratamiento de dicho mamifero con una cantidad efectiva
de un compuesto de f6rmula (1) como se define en la rei-
vindicacién 1 o con una sal, forma derivada o composicibn
farmacéuticamente aceptable del mismo.

16. Un método de acuerdo con la reivindicacién 13 en que
la enfermedad, trastorno o dolencia a tratar esté selec-
cionada del grupo descrito en la reivindicacién 11.
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RESUMEN

La invencién se refiere a derivados de nicotinamida
Y a procedimientos para su preparacifn, a intermedios
utilizados en su preparacifn, a composicionee que los
contienen y a los usos de dichos derivados. Los derivados
de nicotinamida de acuerdo con la presente invencién son
itiles en numerosas enfermedades, trastornos y dolencias,
en particular en enfermedades, trastornos y dolencias in-
flamatorios, alérgicos, respiratorios, asi como en heri-
das.
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RESBUMEN

La invencién se refiere a derivados de nicotinamida
Yy a procedimientos para Bu preparacién, a intermedios
utilizados en su preparacién, a composiciones que 1los
contienen y a los usos de dichos derivados. Los derivados
de nicotinamida de acuerdo con la presente invencién son
dtilee en numerosas enfermedades, trastornos y dolencias,
en particular en enfermedades, trastornos y dolencias in-
flamatorios, alérgicos, respiratorios, asi como en heri-
das.



PATENT COOPERATION TREATY

. PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Applicant's or agent’s file reference See Notification of Tranemittal of intemational
PC22086A FOR FURTHER ACTION 8 O eamination Report (Form PCTAPEAM18)
intamational applicafion No. intemational filing dale {deyfnonthyear) Priority date (dapinonihjear)
PCTAB 0300438 03.02.2003 11.02.2002
intamational Patent Classification (IPC) or both natfonal classification and IPC
C07D21300
Applicant
PFIZER LIMITED

1.  This Inlemational preliminary examination report has been preparad by this Intemational Preliminary Examining
Authority and Is transmitted to the applicam according to Article 38.

2. This REPORT conelets of a total ot 5 sheets, Including this cover sheet.

[0 This report Is also accompanied by ANNEXES, i.e. sheets of the description, claims andbr drawings which have
been amended and are the baals for this report andbr sheets comalning rectiiications made before thie Authority
(sea Rule 70.16 and Section 807 of the Adminietrative Instrucions under the PCT).

These annexes consist of a total of shests,

3. This report contains indications relating to the foliowing items:

I & Baseof the opinion
9 I O Proty
Il B Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
IV [ Lackof unlty of Invention
V B Reasoned statement under Rule 88.2(a)(ll) with regard to novelty, inventive stap or industrial applicability;
citations and axplanations supporting such statement
Vi 0O Cortain documents ctted
VIl OO0 Certain defects In the International application
Vil O Certain observations on the International application
Dats of submiasion of the demand Data of complation of this report
18.03.2003 13.04.2004
Name and malling address of the intemational Authorized Officer
preliminary examining authosity: /-"-q.
Eurcpean Patent Office h \
D-80Z- 3 Munich Johnson, C {
Tel. +40 89 2399 - 0 Tx: 523856 apmu d /4
Fax: +48 89 2300 - 4465 Telaphone No. +49 88 23908-8287 ‘\_-"

Form PCTAPEA/409 (Cover Sheet) (January 2004)



. INTERNATIONAL PRELIMINARY

EXAMINATION REPORT International application No. PCTAB 0300439

Basls of the report

1. With regard to the slements of the intemational application (Replacement sheets which have been fumished o

the receiving Office in response 1o an invitalion under Arficie 14 are referred io in this report as "originally filed”
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)):

Deascription, Pages
1-233 as originally filed

Clalms, Numbers
1-18 as originally filed

. With regard to the languags, all the elements marked above wers avallable or fumished to this Authority in the

language in which the intemational application was filed, unless otherwise indicated under this itemn.
These slementa ware available or fumished to this Authority in the following language: , which is:

0O the language of a translation furnished for the purposes of the intemational search (under Rule 23.1(b)).
O the language of publication of the intemational application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational preliminary examination (under
Rule 65.2 andbr 55.3).

With regard to any nucleotide and/or amino acld sequence disclosad in the intemational application, the
international preliminary examination was carried out on the basis of the sequence listing:

O contained in the intemational application In written form.

filed together with the intemational application in computer readabla form.
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequanca listing does not go bayond the disclosure
in the international application as filed has been fumished.

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been fumished.

O OooOooaQg

. The amendments have resutted in the cancellation of:

the description, pages:
the claims, Nos.:
the drawings, shests:

O ooo

This report has been established as if (some of) the amendments had not been made, since they have
been considerad to go beyond the disclosure as filed (Rule 70.2(c)).

(Anyn;placamentsheatcontainhgsudmmmdments must be refarrad to under item 1 and annexed io this
report.

. Addiional observations, if necessary:

Form PCTAPEA/400 (January 2004)



» “fs‘%(;\

INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCTAB 0300439

lil. Non-establishment of opinion with regard to novelity, Inventive step and industrial applicability

1. The questions whether the claimed Invention appears to be novel, to involve an inventive step (o be non-
obvious), or to be industrially applicable have not been examined in respect of:

O the entire intemational application,
@ claims Nos. 1-4 (part), 9-15 (part), 17 (part), 18
because:

& the said intemational application, or the said claims Nos. 17,18 relate to the following subject matter which
’ does not require an intemational preliminary examination (specify):

soe separate sheet

® the deacription, claime or drawings (indicaie particular elernents below) or said claims Nos. 1-4 (part), 9-15
(part), 17 (part) are 80 unciear that no meaningful opinlon could be formed (specify):

seo separate shest

B the claims, or said claims Nos. 1-4 (part), 8-15 (part), 17 (part) are so inadequately supported by the
description that no meaningful opinion could be formed.

O no international search report has been established for the said claims Nos.

2. A meaningful intemational preliminary examination cannot be carried out due to the failure of the nucleotide and/
or amino acid saquence listing to comply with the standard provided for in Annex C of the Administrative
Instructions:

O the written form has not been fumished or does not comply with the Standard.
O the computer readable form has not been fumished or does not comply with the Standard.

9 V. Reasoned statement under Article 35(2) with regard to novelty, inventive etep or induestrial applicability;
clitations and explanations supporting such statement

1. Statement
Noveity (N) Yes: Claims
No: Claims 1-18
Inventive step (IS) Yes: Claims
No: Claims 1-18
Industrial applicabillity {IA) Yes: Claims 1-16
No: Claims

2. Citations and explanations
soe separate sheet

Form PCTAPEA/40D (January 2004)



y e

INTERNATIONAL PRELIMINARY International appiication No. PCT/IB03/00439
EXAMINATION REPORT - SEPARATE SHEET

lll. Non-establishment of opinion
Due to a lack of clarity and support (Articles 5 and 6 PCT), claims 14, 9-15 and
17 have only been partially searched (see Intemational Search Report for details).
The examination has been made for searched subject matter only.
Claims 17 and 18 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be
formulated with respect to the industrial applicability of the subject-matter of these
claims (Article 34(4)(a)(i) PCT).

V. Reasoned statement
9 Referance is made to the following document:
D1: WO 98/45268

Novelty

The prasent formula (1) overlaps with formula (1) of D1. In order for a general

formula to be considered a novel selection of the prior art, it must be narrow,

sufficiently removed from the specific embodiments of the prior art, and it must be

a purposive selection illustrating a new technical teaching. The latter criterion can

be achieved, for axample, by selecting a specific combination of substituents

which is not illustrated in the prior art and which leads to a novel effect. In the

present case, in view of the extensive variability of the substituents R,-R,, Y and Z, | %O
it is not clear which combination of substituents could be considered as the basis \g(ﬂ?-
for a new structurai sub-group. Furthermore, even if a new structural sub-group

9 could be identified {which js not the case), evidence that such a sub-group is a

purposive selection leading to a novel effect is lacking - it is simply stated on p. 4

of the application that there is a need for additional PDE4 inhibitors showing an

improved therapeutic index with possibly less adverse effects. The requirements

for a novel selection are hence not fulfilled and claims 1-18 do not fulfii the

requirements of Article 33(2) PCT.

Inventive step

The objective technical problem shown to have been solvad by the present
compounds is that of providing further PDE4 inhibitors. It would be obvious to
solve this problem by selecting compounds already known to have this activity
from D1. Thus, in the absence of data showing that the present compounds have
an activity which is unexpected in light of D1, claims 1-18 do not fulfii the

Form PCT/Separate Sheet/400 (Shest 1) (EPO-April 1867)
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requirements of Article 33(3) PCT.

Industrial applicability

Claims 1-16 fulfil the requirements of Atticle 33(4) PCT.

No unified criteria exist in the PCT Contracting States for assessing whether
present claims 17 and 18 are industrially applicable. The patentability can be
dependent upon the formulation of the claims. For example, the EPO does not
consider claims to the use of a compound in medical treatment to be industrially
applicable, but allows claims to a known compound for first use in medical
treatment and the use of such a compound for the manufacture of a medicament
9 for a new medical treatment.

Form PCT/Separat Sheet/400 (Shest 2) (EPO-Apel 1907)
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box 1.2

Claims Mos.: 1-4(part), 9-15(part),17(part)

Claims 1-4 encompass metabolites of the compounds of formula (1). No
further information 1s given as to the structure of these metabolites,
hence these claims cover all possible metabolic products, regardless of
whether they have been identified or isolated. It 1s considered an undue
and impossible burden for the skilled person to determine the scope of
the claims insofar as the metabolites are concerned, as he would have to
administer 211 compounds of formula {1) to a1l biological systems and
thereafter 1solate and 1dentify a)] metabolites. Thus these claims do not
fulfil the requirements of Article 6 PCT. On p. 36-37 of the description,
a few exemplary metabolites are defined, namely N-oxide, glucuronide and
sulfonate derivatives. However, in view of the large number of possible
substituents in various positions, it 1s not clear which positions and
substituents would in fact metabolically form glucuronide or sulfonate
derivatives. Thus the scope of the claims in which the metabolites are
glucuronide or sulfonated derivatives is not clear. In contrast, the
metabolites which are N-oxides of the campounds of formula (1) are

* considered to be limited and clearly defined. Thus the metabolites have

only been searched insofar as they are N-oxides of the compounds of
formula (1).

Claims 9-15 and 17 refer to compositions containing a compound of formula
(1) as defined in.claim 1 or a derived form thereof. Derived forms have
only been searched insofar as they are covered by the definition in claim
1 (excluding metabolites except N-oxides, vide supra).

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
{s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This 1s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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ZA 9802853 A 04-10-1999
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Traduecidn oficial del Inglés por Marlén Neira Castro, resolucién o
2117 del Ministerio de Justicia de Colombia v

APOSTILLA EN PODER DE REPRESENTACION DE l,\d‘-o
PFIZER INC.

Bilingle 1nglés- espafiol otorgado en Nueva York, Estados Unidos et 14 de julio

de 2003 y firmade por J. Trevor Lumb, Vicepresidente de Pfizer Products Inc.
CERTIFICACION NOTARIAL _

Bilingle inglés- espafiol, el 14 de julio de 2003 el suscrito notario Kenneth

Greenwood certifica que 2. Trevor Lumb, domiciliado en MNueva York ejercia

funciones de Asistente General Consejero de Patentes 1a Compafiia Pfizer Inc., con

sede en Nueva York, Nueva York, Estados Unidos.

Firma del notario: Kenneth Greenwood

Sello notarial: certificado, verificado y autenticado en la Localidad de Egham

en Surrey, 14 julio, 2003 por e1 Notario Kenneth Greenwood-Horne Engall & Freeman

Sello Notario Publico en alto relieve rojo.

APOSTILLA

REINO UNIDO DE GRAN BRETAAA E IRLANDA DEL NORTE

1. Pais :Reino Unido de Gran Bretaita e Irlanda del Norte

Este documento Piblico

ha sido firmado por K. Greanwood

ejerce funciones de Notario Piblico

Lleva a1 sello de dicho Notario Pdblico

CERTIFICADG

5. En Londres 8. E1 17 de julic de 2003

T.93 g el Secretario de Estadc Principal de su Majestad para Asuntos
o § griores y de 1a mancomunidad
5 Ng.| 6210434

lo de! Secretario de Estado Principal de su Majestad para Asuntos
; riores y de 1a mancomunidad
g’gr a de R. Bawdan - Por Secretario de Estado

0 %2 1% en on pais que bo es parte de l1a convencidn de a Haya del 5 de octobre 1981, debe
seccidn consular de 1a wisids que reprasesta el pais.

Es traduccidn fiel del inglés, con copfa archivo para confrentacion. Bogotd 25 de julio-2003. MarlegNeirg C L
| et

Troductor @ Intérprete Oficial

lnglés - Espoiol - Inglés
Resoliycida Na #t1+ 1 1= -
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QLARTERAISBECK

OLARTE RAISBECK & FRIER!, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORREC
CaLLE 100 No. BA-SS5 F1s0 10
Bocora, COLOMBIA
TeLEPHONE: +57-1 8388200
Fax. +57-1 86386201

www.olarteraisback.com
Power of Attorney Poder
The undersigned, El suscrito,
Pfizer Inc.
somiciled in eoniciliado e

235 East 42™ Street, New York, NY 10017 USA

by means of these presents hereby grants o Carlos
R. Olarte, J. Ian Raisbeck and Ana
Maria Frierl full and sufficient Power of
Attorney to file, prosecute, obtain, defend and
eaforce 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
adminigtrative or judicial authority of any class for
the objects atated, to file petitions, appeals, replies
and oppositions, pay taxes and anmities, request
testimonies, receive documents and securitica,
abandon applications and collect refunds. Sufficient
power is hereby grented 1o receive notifications on
behslf of the Company, to confer powers on those
who are to represent the corupany judicialty and
extrajudicially, to answer in court in the matter of all
claizns and demands that may be presented in
connection with the objects stated, giving them
likewise power to substitute these presents sand
revoke such substitutions.

por medio del presente otorga s Carlos R.

Olarte, J. Ian Raisbeck y Ana Maria
Friert poder especial, anyplio y suficiente para
preseniar, tramiter, obtener, defender y hacer
respetar todas y cuslquiers de Patentes, Modelos
de Utlidad y Disefios Industriales de la
compafiia en 1a Repriblics de Colombin, & cayo
cfecto los faculta para dar todns los pascs
necesarios ante cuslquier sutoridad administrativa
o judicial de cualquier jerarquia para cumplir con
1o encomendado, elevar solicitudes, apelaciones,
Tespucstas y oposiciones, pagar impuestos y
anualidedes, soliciter testimonios, recibir
documentos y valores, desistir y percibir. Se
coucede poder bastante para recibir notificaciones
& nombre de la conpadis, atorgar poderes &
quicnes vayan a representar a la compailia judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, déndoles
asimizmo facultad para sustituir el presente y
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QLARTERAISBECK

OLARTE RAISBECK & FRIER!, LTDA.
LEGAL & PROPESSIONAL SERVICES

WoRLD TRADE CENTER—TORRE C
CALLE 100 No. BASS Piso 10
BoGOTA, COLOMBIA
TELEPHONE +57-1 6386200
Fax: +57-1 6386201

www.olarteralsbeck.com
Notarial Certification Certificaciéon Notarial
On this date, En esta fecha,
July 14, 2003
The i Notary Public certifies: ¢l Notario Piblico suscrito certifica:
\.That <7 » Zloval Lsnrf 1. Que

I. Trevor Lumb
of legal age and domiciled in mayar de edad y domiciliado
‘vv ‘7046." . C/IA New York

signed the foregoing document. suscribié el documento que antecede.

2. That the grantor hag executed the foregoing 2. Que el otorgante ha suscrita el referido
document sy Assistant General Patent Counse] ~ documento en su carhcter de

of Pfizer Inc. de

3, That Pfizer Inc., 4, Que

baving it principal place of business located in con sede principal ubicada en

New York, New York, US.A.

iy duly incorporsted, is currently in existence, and  estd legalmentn constituida, que tiens existenciz
that the purposes for which the Power of Attorney is  legal vigente y que los propdsitos pam los cuales
granted are within the scope of its cotpommte  se otorga el poder se encuentra dentro de los que
purposes. comprenden su objeto social.

4. That the grantor hag the suthority to execute the 4. Que ¢l otorgante tiene la representacién pars
Power of Attomey and that his/her representation is  suscribir e poder, y que ésta s legitima.
legal. .

5. The foundation for my certifications conteinedin 5. El fundemento de mis certificacipnes
points 2, 3 and 4 was the exhibition of the following  contenidas en los puntos 2, 3 y 4 fue Ia exhibicién
authentic document(s): de los (del) siguients(s) documento(s) auténtico(s):




3.

APOSTILLE
(Hague Carvention of 5 October 1961 / Convention de La Haye du § octobre 1961)
UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

Country: United Kingshor of Great Britsin end Narthern Ireland
Pays: Roysume-Uni de Grande-Bretagne ot d"Irisade du Nord

This public decument / Le présent acte public
Has been signed by K Greenwood
a & signd par
Acting o the capacity of  Notary Poblie
agissant en qualitd de
Bears the scal/stzmpof ~ The Sald Notary Publle
ext rovéty da scemtimbre de
. Cextifted/Astentd
ut London/l Londres 6. hefle 17 July 2003

by Her Majesty’s Principal Secretary of State for Foreign snd Commonwesith Affeirs /
par le Scenltaire d"Etm Principal de Sa Majestd sux Affaires Etranglires et du Comscnwenlth,

Numbex/sous Na G210434
Samp: 10. Signsture: R Bawden
timbee:

For the Secrvsery of Sute - Powr e Sacrissirn d'Ent

used in & country which is aat purty to thé Hague Convention of § October 1961,
to the consutar section of the mission representing that country.
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i> Industria y Comercio

SUPERINTENDENCIA (’%

2020

Bogota, D.C., FOLIO 440

Doctor(a):

CARLOS R OLARTE

Apoderado

PFIZER INC.

REFERENCIA: Radicaciéon N° 04-78332
Solicitud interacional PCT/IB03/00439
Fecha inicio fase nacional 11/09/2004
Tramite 011
Evento 379
Actuacion 416
Oficio N°® 1467
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, redne los requisitos de forma establecidos en
la Decision 486 de la Comisién de la Comunidad Andina, el Tratado de
Cooperacién en Materia de Patentes (PCT), el Reglamento y la Circular Unica de la
Superintendencia de Industria y Comercio, se envia el extracto de la solicitud a la
Oficina de Comunicaciones para efecto de su publicacion en la Gaceta de
Propiedad Industrial.

Cumplase ;
Dado en BogotaDC, |7 200¢

Jefe de la Divigion de Nuevas Creaciones.

202059



